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Teopin nnroc nDarrnKa

MEXANIKA

Ocgosue BaBrarruff mexauixu - Brr-
Blrarrr4Tr.i ltoJrolxengfl ti.na r saaga.rreriAl

rcoopAuHar, ilon'ssaHiii B yMoBHo Hepyxo-

Po:4in 1. Mexanixa

MoKyrr{a Aer{aproBa cracreMa rtoopAnnar. Cracreuy rig.nixy Morrcrra Br.r-

6para goni.nsno.
Pioni cucreuu ui4;riry e pirnonpannr.rur,r fi oguanoBo .qorlycrr4MuMr4

4,ra goc.rrigxeenrrn pyxy Rx oro *ue6ygr ri.ir a,
Tpaerropia pyxy riaa, npoft4ennfi ur.nsx i nepervriuleuuff BaJre*carb

ei4 nH6opy cr4creMn ai4.uixy. Taruv qr,rHoM, nexaniuxuu pgx -- ei}.
nocuutt,

Ber*ropnl ft cxanRpni BeflnqnHn y Oisnqi
Crcaarpui B eriltlnnu .* - rpiaNurri BeJrr4rrlrrix, ari xapaxrepuayrorbcs

ri.nrnra rrr4cJronuMu ggarreulrgr{}.r ff laoxcyrr Ba,qaBarlrcg AoAargnMr.r a6o
uil'eunrnrvrn qrrc jI aMI{.

Ilpurcna}: Maca ftr, .lac f, enepria E, po6oraA"
Bentopni Benuqr!iln *: q|ia n.uli BeJIrIarHHr.r, ari x apaxrepn gylorr,c Jr

HanpaMKoM i .rrcfloeuM sHaqeHH'aM (nao.qyJretr).

IIpurctad: l:an4rcicru d, npr.rcxopeung d, cttta F,

Aiinan BeKTopaMx
Berrop - aigpisorc, u{o Ma€ neBHy AoB}icr4ny fi nauparrox. noaxa-

traerbcfl AE g-* rror{aror{ Ber{ropa, B - fioro xiueqr) abo d.
Mo4y.nr, a6o a6conrorua ue"rrravr.rna (Aonlr{rlrra BeKTopa), uo3nar{aerr-

cfi lal=4"
Benropri BeJrurrri Hn Ha KpecJreHHi noa iraqarorlcr crpi.nreoro : Hafipfl -

uorc crpi;rrcr,r Bxaay€ Ha.rJpJ{MoK r}ialtvuoi Be;rr{rrr,rHrr, AoBrrcnna c'rpi.nrcn
uponoprlifi ra rvrogyJr Io $i ruvuoi BeJr tr qr{HH.

,I{ii xa;1 $iouvrii4Mr{ Bei{Topr{r4rMr4 BeJIraquHaMr4 BlrKorryrorbcfl Ba rrpa-
BlIJraMr{ gifi s rercropaura,

l.,(ogaaanna.

flpa r lrn o rl apa Jr e Jr orpaM a

lle tgrefta lnarn!

lfilrrutlal y rrlror:'r'o1li t:ncremi
*f fltrif f f lrilf Mtr, y 6yp*AX:y,ft MOMeH'r'qacy.

Kinemarnxa
itlexaniunnft pyx

I{inerrarrana BHBr{ae pyx ri.n, He poarJraAaroqu rtpnr{t4n pyxy.
Ocuonwe sangarixx xiueuaruxr -- onJ.{cartr ua aofloMoro]o MareMa-

Trrrtnr{x ([ropuya, rpa$ircin a6o ra6nrzqr pyx ri.la.
Mgxayiv'ggy_;lyl- nilrina s .raci nononceirus rila (a6o fioro qacrr{-

nu) ni4uocno iuurnx rir.
flocryna;rr,nuri pyx - pyx, rrpn flKo-

My ruBr.rAKocri ecix roqox ri,ra o4Harcori
Ba BeJrr4qr4noro fi uanpanrrcoiv (y reonrer-
pii -- napalenbrre [epeHecenna).

[.ra onracy nocrvrrajrrbHoro pyxy tina
Aocr{Tr, nu6paru oAHy rorrrcy it ouucaru ii pyx.

Marepianrxa roqrca - rino, poauipauru ft cpoplvloro ,{Horo B yMoBax
ganol sa4avi MotfiHa BHexryBarr4.

Settnw motc na BBalnarlr vatepialr,noK) TorrKoro, pospaxoByKlvu ei4-
craur ni4 Seuai 4o Conr{s.

Seu.nro He JrroJtcHa BBax(arr4 irlarepialtHoro rorrKoro, poapaxoByrorrtr
,qoBlKnHy eKBaTOpa.

fleperuiuleHus S - Bexrop, ulo
a'e4Hye uouarrone ri xiaqeBe [oJroxeu-
na valepiaar,nor- roqrr n npocropi,

Tpaercropi* - .rinis, flHy onr4cyc
s npocropi vrarepia.ntua rovxa, ro6ro
c,ri4, rqo 3aJrr{[rae pyxoMe riao ua npa-
nrifi, n.norquni ulr y npocropi.

III.rsx I -* .4oexzua r:pa-
ercropii.

Cucrenna rig.nixy crc.na-

Aaerbcr{ e rina rignircy, cvc-
TeMi{ KOOpAr4HaT, IOAI{H-
HIAKA.

V ucxaHiqi .racro ,ri,rou
aig,rixy cJrylnr{Tb 3emaa,
3 flKoro non'asyerscff rrps-

B

Cyrvoro 4nox
e nexrop d ;

nexropia a i b

cyMoro geri;rarox rexropie
at,iiz, ...,4'" e aex'rop d.

flpanra.no rpr4KyrHprKa

* --o 
otrrrqg AoBlrcurrrl
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(rt'ut,,utt ,.tut(t,trtlocmi cynu: ti+6 -A +d, la+alslal+lal.

2. lllltuimarrrrr.

Pissnqen nextopio ti i b e
i.,BeK'fop a tJt}l-t4]d ycyMt3BeKTopoM

eerrop ii:
ti- b =d- d+b =ri .

ll. Ilpoexqii neKTopa ua oci lroopgnnar.

rr x2
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Mutteroro mrug{cierro nocryrraJrr,Hor,o pyxy rina r uoMeHT .racy t Ha-

3trBacrbca siAHolfleHufl r4yxre MaJroro nepenniuleHna AS 4o MaJroro [po-
Mi*cry rracy At, nporxrou arcoro ni46y"uocr{ qe nepemirqerna:_^s

u"," =[
Mfitresa ruanArcicrt ni.q rrac tepenrirrlennsl rira aarfiuraerrcn nocrift-

Horo Jlrrue y Bilrra,4r{y, rconr,r ir uo"4ynr (4onncrana BeKTopa) i EarrpJrMor{ He

Bldnrororrcs, Pyx a uocri*noro runra4xicrro uonre 6ytu rint,rlr BogoBrrt
npamoi y eaganoMy Hanpsuxy. rlacto n**raanlrfi reprvriu <pinuorvriprrufi
pyx ri.na rro KoJryD oaHa.r{ae , rqo avriurororscn ri.lrrrca HarrpsMorc pyxy,
a Mo4ynb runu.4rcocri R Toqnax KoJra BaJrr{ruaerr,cs uocrifinrau"

B orcpeuorvry Br{naAKy runu4x,icrr tila vronce 4opinnronarn xy.nro.
I{e oauauae, rqo MoAynr, ruan4mocri 4opiBnroe nyrro, a HarrpffMox [epe-
rvriulenna He BrrgHatreHrafi - riao uepe6ynae n ctaHi cnorcoro.

K;racu'rnNfi ilarcoH,(o,qananxfl ruslrArcocrefi
V pisulrx cr,rcrevax ni4niry urau4xocri pyxy ti.na rvrixe co6on noB'fi saui

cniani4norueunau:
' 6 =Oo*ii',

Ae d - umra4xicrr rina n neprnifi cucierui ri4.nixy (xr7r'):
u-o - urrra4rcicrr 4pyroi cncreMlr nigtircy ai4xocHo nepruoi;
ri' - runu4rcicrs rina n rpetii clrcremi nip.trixy (rry").

Knacnqnrafi oarou Ao,qaBar{Hs ruBr4AK ocr eir c np a a i} tt y e mac a 0 t n
6y0a-arcux uanpamrcia aetcnlopis weulrcocmi 6 o i 6' Ta AJT,fi ruBr,rAxoc-
refi, snavno Mexlurrx ea ruai,rgxicr.r cnir;ra: u << c.

r

t;

flpoexqia d rla sicr r:
&, -- )c2- x1 .

flpoercqia ii na ricr y :

au=Uz-Ur.

flpoenqia tr Ha sicr r :

b,=Jc2-xf
llpoer{rlrfl o Ha Brcb y :

bu=U2-Ut.

TAlrvlu
6 xae

Srrarcrr npoerqifi -- dadumai. Suaxn npoexrlift * eiO'enni."

flpoenqii BeKTopIrr4 x tliouuuux BeJr l4r{ r{ H Ma ro'rb'rani ca ui oA?r HLr qi
nrauipy, rqo i vro4y.nr,.

Sminy 6y4r-arcoi $iauvnoi geJrra.rr4nfi Ja oAr4Hrlr{ro uacy arnvafino
HaslrBarorr, ruuugrcicr:ro sMirrll qiei BernqilHx. lllon4rcicrr sMiHn sex-
roprrol nennvlrH14 BaJrHrrraerscs nocrifinoro rinrxn ro4i, rco;rra l'i rro4y.rr
i uanpauon ne aMiurclortcfi.

' lllangxieru
,{,nn xi.trxicuoi xaparcrepncrnx}r npoqecy pyxy riaa aro4zrtca no-

Irfl'rrs rrrnr4Arocri pyxy.
Illnn4rcicrr rina u- ni4 uac ftoro neper"rinlexrrs B npocropi BHBHa-

qaerlcs gx a6i.iruuesHff BeJrr4qrrHr4 nepeuirqenHo S aa oAHHr4uK, r{acy:

1. Eesairpauoi noro4u fiAe ,4orq, rpaer-
ropia pyxy KpaueJrb nepneuAr.rKyJrffp-
Ha Ao noBepxni 3enui. TTTBr,r4$is15 rra4iuna rpanni rZ . Inanxo crorm
rriA ,{ouleM, Camro 6ixrrarr, ai ruera4xicrro d , Blrauaqurr4, r{a Koro
s xnouqraxis norpannrb 6inrure FpaneJrr i y crinrxu panir.

CaMoBqnrenb

*- Sr-S, - as
v -_--- ttr-t, At

lul = u/c.

uc =u+uc.

.{o4arruu BeftToplr Ba npaBfiJroM Tpr{Kyrrrr{Ka fi aactocy-
BaBruu reopeMy fli(paropa, o.qep)*rr4Mo:

Poae'saattua

Hexaft f"' - runra4rcictr a6.nr,rxceuriff KpanJri )4'
c roJIoBoIo Carurca: 

u--

6;)Y
4\
A

uc =
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Hexafi d,' - rusu.4lcicrr sdnufiiennr xpan.ri s roJloBolo IsaHra.

t_
lu
II

Y
4\ntl
Z.,frulo unn4rcictr airpy u, : 10 r"r/c, KparJIfl Aoil{y n

30o 4o teprnrcani- 3a srcoi uru4nocti uitpy u, rcpan.n

xytor"r 45o?

!uxo: Poea'aeaarua
u, : L0 tvt/c I llexaft t - Beprl{KarrbHa urrra4nicr:r

uaAilrns xpan.iri, Bitep, u{o,{Me ropr43ou-
TaJrbHo, He Mo)ffe avrigntr.r eeprnrcariruoi
cxlagoeo'i ruan4xocri naAiHn s xpan.ni.
.u,u,t$Ct =: =+ U=-.-g.' u tgflr

L[e rpe6a sHarn!
Pirnoruipnnii npamoninifinnfi pyx
Finromipnnfi nprruoninifinrfi pyx .-

pyx, IIpu fiKoMy Tino 3a 6y4l-ani o4ua-
KoBi inTepnenu vacy s4ificnroe ognanoni
nepeuiutrenna"

'.r
IlTsn46isl6; d = :,[u] = rvr/c.

t
IIIlsx qnceJrbuo 4opinrroe nnouli

nig rparlitcoM sairelxnocri mer.r4rcocri
Bi4 'Iagt'

,S=u.f .

o i =ti+6 t=rt+O" 0 i =u. Tarcnltr qrrHoM' 6"' >6 r'.
Buenaguuo, ! cxinrrca paais ai4piatrslorbcs unra4rcocti

c6ar4x{eHna KpaneJ'rb B roJroBaMr{ x.ltx'rnrcia:

6-' fr;,| V.,l f nn=L =-=ri ,-.=r1Ir-*-.n; u Y Lt' I u"

Bilnoaila: aa oAnanosuri uac Caurxoni, arcrnfi 6ixcrarl', Kpa-

nenb Ha ronoBy rlorpanuru y .fl * 9i paeir 6ilsrue, ninr Inan-
xosi, slcnfi croiTr,. Y u-

aAae IIIA KyToM
a nagarr.rue nig

N

-t\ul \t\
l\t\t\L-J

4

tgu,=lz=!tl{l:- = " -tgaz'utu D1 ' "' - -tgE-

u, = 
jgig"'lq =l.ro \6 =!7,8 r,n/c.' tg30'

Bi)noai?oz L7,3 u/c.

flpnatoninifinnft pyx

Ipatlix sanercnocri rurulxocri A(2;La).

I r-10
tl 

---__rl2
| - r-10
lt=4+D'-'tota

Po:gin 1. Mexanlxa 11

Koop4znara r=xo+S j

[r]' [S] = M; r = xo+u 't,
Ae t - KoopAr{Hara B MoMeHT.racy t,

ro - rroqarr{oBa KoopAfiHa'ra, ro6ro
KoopAr{Hara B MoMeHT vacy / = 0.

5. 3a cxi.nr,rcIa qacy noia4 4oarrcnnoxr
150 rvr npoi4e uicr 4onxcznoro 850 u,
fiKrrlo rrrBrrAxicrr noie4a 72 xrvr/ron?

!ano: Poaa'asaruua
u = 72 t<rr/rol,= 20 yt/c I rlac, sa arcufi nois4 nporxcgrxae uicr, - qe ra-
I = 150 r,a

S=850u

fpaQirc garexHocri KoopAuHarr,r
BIA rracy

Canos,{nrenu

nrafi -racosur? inrepraa, rrporaroM ffKoro uep-
urrafi earoq s'irxgncae na ui.cr i ocrannifi sarou
a'rnr4xtae 3 Mocry.

!-----_-Y4

s

t-?
To6to octannifi earou a'i4e a Mocry, RoJrH flepurr{fi upofi4e ruJrr{x,

rqo 4opinnroe 4oaxcrHi noia4a.
. S+l r. r M-FMt=-;i,i=-=c.

D -. M

;
. 150+850
t=-=DU C"

20
BiOnoai1u: 50 c.

1n

4. Pyx 4eox BeJrocr.rfleAucrie sagano pinnanuaura:
xr=10+2t,
xz= 4+5t '

Suaitru nricqe fi.lac ixnr,oi aycrpivi.
!an.o: Poae'aaarurua

xr=Lo+h I Micqeft vaceycrpivi-rorrxa A(t; x), yaxiiixoopguna-
)cz = 4+5t I TI4 Berocune4ucrinruannffTtcso.qHaKoBr4utr: xt = x2 = x,

A(t; x) - ?

I cnoci6

o1'-L2-L'

Pogg'srfi erro cllcreMy pinHanr,

[x =t+,
It =2.

[x =lO+2t,
lx = 4+ 5t;
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flo6y4yeuo rpagirr-r pyxy o6ox serocunegucrir
n o4nift ciacle*li noopgznar fOr:

rcr=LO+2t.; ffKrqo t *- -5, ro r = 0; ,sxrrlo f = 0,
ror=10.

)cz=A+5tl nxulo t = 0, ro tc = 4; nxu{o d = 1, ro
r=9.

A(2;M).
B i0 no ai? u: BeJrocrrrreAr,rcrlr ayctpiuyrbca qepea

? c y rovqi B noopAr,ruaroro 14 nr.

qe rpe6a 3xarn!

f palbix aa;rerxrrocri MoAyn.rr
urnr.rgrcocri eig .racy

Cal,rosqnrenu

!dno:
S, =S. =g

2
ur=100 xm/ro4 = 27,8 ru/c
uz= 50 rcM/rog = 13,9 rvr/c

l, 
-2

S.2u.u " 2u.u ^-sGF i-r,.%

Hepinnouipnufi npanro.niniff nuft
pyx

5. Ilepmy noJloBr4lry ruJlaxy uoroqHrnicr
ixan ai rurr.r4xicrlo 100 rrurrro4, 4pyry uo-

Hepirnouipnuri npmuonidftnuft pyx * pyx, npu ar<ouy ti.iro ea 6y,qr-
axi ognarcoai iHrepraara uacy a4ificnroe
pi ari uepervritqerrHr!.

Cepe.qrr urru4r<icrr:
,, _ q +Sz.J- ... +S,
v.€n-.--_-_._'

tt+t2+ ,." +tn

[u""0] = *rz'c, S '- nepervrirqeu]ig.
Cepe4ux lrrJrsrxoBa uBtrAKicrb:

T

D",r=i, [u*p]= w/c; l- rurrflx.

lll.rrsx "rncenrno gopirnroe n.norgi ni,q'pa$ircoru ea.nexaocri uo4y,na
rurragrocri BiA r{acy.

JroBr,rHy rrrrrfrxy - si ruangxicrp 5s KM/ro.4. 8uaftru cepeAHro rrrBr4A-
Kicrb Moroqr4xnicra Ha BcroMy rrrJrsxy.

Poae'aaaa*tt

., _S,+S, -, S, . _S2%." =-f i tt =- " rz=- .
\+t2'ur'u,

ss
.. S,+S" z* I S"*o=El6=tsE=;F;;F=

ur u2 2v, 2u, \urun

Po:4in 1. l'lexariixa
13

l-r^--l= i T =fl. ,, -2'27'8't3,s -1eL"*oJ- rrr n -T' '""o= 
"rS.lB,, 

=18'5 u,/c.

cc
Bi0noaida: 18,5 w/c.

6..{ri rpernur4 rracy croro pyxy rypr.tcr iruos si runn4xicrrc B nu,/roA,
perury qacy - ai ruruArticrro 6 ru/rog. Bnafirr.r cepe4uro uran4rcicrr
rypucTa Ha BCLOMy IUJrfiXy.

!aao:
,

t, =at'3
ur=3ru/ro4=0,85nr/c

It"=-t
d

'"uo - 
?

Poeg'esanrua

,"",=**9; sr=ur.r,, s, =uz.tz.tt +t2

'"",=:L#it=
,,.?,*, * _

Z, n!,33

=, 
(1"_.i") 

=! {2,,*,").

" lll* 
*')

[,"_1=--5:-l=;.
,""0 =f 12.o,8b+1,?)=L1 na7s.

Bidnoai)a: l,L tn/c.

Pirnoupncrcopenufi nparvro;rirrift nnfi
pyx

Pirnonpncrcopenufi pyx * pyx, npri fixomy runu4r<icrr rina aa 6y4r_
axi o4narcori iurepaalu vacy auirroerlcfl Ha ry caMy Bernrruny,

flpzcropenn r; d=u 1u 
o, laj= v/cr;

L

runuAricts.

qe rpe6a anarn!

- [otIaTKoBa

d)O,
u )uo

Pyx pinnoupucxopenlrfi
([pucKopeHHs r{anpflM-
nexe ys.qoBxc oci X ra a6i-
raeTbcs 3 r{anpaMKOM IIO-
qarrcosoi ruorEgxoc,ri)

IIInn4rcicrr:
I =60+d.t,
u =uo+at

lparpixn sa;remnocri
nig vacy

u, Mlc
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{3 pinnsrura (1) aHafi4erwo f ;

uo -af = 0 (u * 0 -- aa ytvrouoro),

t, r/a

a

lli4cran;.rmo f n pirnnuxa (2):
,,r ^ ,,2 ,,2 ,,2 ,,2

S=:q---+.:|= "n -{s-=+ =+ g'n=J2aS; lun]=a 2a" d 2a 2a

u u= 1!2.A,5.235 = 15 rvric.

Bi|naeidu:15 ra/c.

10. Ilepruafi BaroH fioisga upofimon noBs c[ocrepirava, n1o croirb Ha
rrnarclropui, Ba 1 c, a.qpyruir - aa 1,5 c. 3 slcuM npncxopenurrM py-
xaecs uoia4, flKrrIo llorr?firlua Barony 12 vr? ,flxa froro nrBlrArcicrr Ha
noqaTKy cnocrepextenr.ra?

flauo: Paag'aaauna
S, = Sr.= g = t2 nr i ,{.rIn nepruoro Baranal
lr*1c lu,=un-al ,,

I

It=,.,.-if.l "' 2

IM.M M
rl--:i- --rYc. C

a-?
tt 

- 
?"0

,{.ua 4pyroro BaroHa:

fu"=u,-at,,t-
1^ at:
l,J' =U,l;-, --.3.,
la

Iloie4 pyxaerr,cfi B rrocTiiaxrlM rrprrcropenr{aM

u1 =uo *atr, (1)

-+2
S=uot, -;,tZl
t)z=vt-^dtz) (3)

s=u.r, -:!L. tnt2'
mo (1) u (4):

nr'
S=(uo -atr).tr-::-z-. (5)

a

3 (2) nnpaaramo o fi uigcraBr4Mo y nnpae (5) 4.na S:

S=r^t, -34
2

Po:gin 1. f4exanixa 11

t,r=;'":t = 
*

r-r c2 c2'

^ ( Zu,t, -25 \ 2r,^r, -25 t:,5=l u" .f, l.l"-.. '-': .-!-=
\" ti ')" ti 2

_N,t,-n"t:t,"asry,- =
L1

_ 
qrt,t,.r;)-r,!1,,+t'ti)

4
L.t

sri = s (ztrt, +tj )-uu ft it r+trt'l),
s(n.t"+rl)-sri

u^= t 

"' 
'/. '-5." t{t2+t!;

at'! =2, S, -nt,

r r c'c "l'c' * c' ct M
I ur I = M. -;---=; = M.--- = -c".c-c.c' c" c

uo=12

2.13,6-2.t2a=- --'-' - --..=3,2 wicz.
I

Bi)noailaz a =3,2 wf c2; un-. 13,6 m/c.

Ei.nrxe na;tiuxg
Einrne na,qinxa * pyx ri.na ti.rrl,rcr.r nig

2u^t, -25,--;I

w/c;

Ue rpe6a 3Harn!

4icroT *rrcinus Serini.
Cnnoro tepra o6 noilirpx xrolxlta aHexryBarrn.
Vci ti.nan rqo si.rtno naAarorr," pyxarorLcff B o/lFraKonr,rM nlli4rcrcopeH-

nau (4,ra gauoi uruporu)"
flpracNopenns ei.nrHoro na4inun HanpffMreHe BepruKairbno Bulta,

i ftoro ruo4y.rrr no6nlroy notepxrri Bemni 4opinube g - 9,8 M/c2.

Binatrc naliruaa 6es noqamrcoaot wau|Eocmi:
uo=0'
u =Et,

ot2
h ='"

2



reoptF nn|oc nDaKTnKa

Pyx no 6(pmuKuJtl J neilllnbo(toto tro,"am'oaoto tu^udtcictnro:
l). r, Q --- tltnr,r4ItiCrl
y Kpaftrrifi uepxuiii
torrrli,
u *u0--gt,

^tJh,=u^t -L.-.
d

u*uo+ gt,

h=uot+#

:0

I

II

TI

!ano:
hr* hr* hu=
=h=27 tn

hr- ?

Pose'nsaunn
,{;ra I ginanrn: uo= O'

a+24=7, u,=$t'

,{ra II Ainstrwtt:
stz ., Et'-2ot'-hz=D{.yb =gt'+a-=Tts"

u2=ut+gt=gt+gt=zgt'
Canoaqntenu

h-?
t--?

11. Binrro ua4aroqu, TiJro npofirfiro oeram-%r ni 30Msa 0,b c. Bsafirz rucory, a nxoiua-
Ase Tino, fi nosHrrft qac nrAirrHfl.

Posa'eeuuan
n, = 

-80 
nr I Tino aiarao uaAa€ s Bucorlr h s no.rarrco_

f'=0,5c noro umr.r4nicrro uo = 0 ru/c i npoxoAr,rrL
g - l0 m/cz I yuecr rtrrflx sa qac t.

.{ra III ,qirEHKlr:

h, = u,t * { = zst' * t = f, st",

0 s =u z+ gt = zgt + gt =39t.
Bpaxonyrovn, r4o hr + h2 + hB = h, maeNto:

n --#-*rt' +2 sr' =1 rr',, = W,
=JV ="t

=.,6,0 ..

h=st:.
2

(u
,(o nouatry cnocrepert(errux rino npoxo-
Anrb urJrrrx h * h' aaraac t -.t,:

g (t -t'\'n_n __:_:___J_. (Z)
D

fli4craazuo aupaa (l) ana i n {2) i onait4euo nosnnft t{ac na.qi'Ha ,:
gtz g (t -t'\'=---h'='v - t , gtz_zh,=g(t_t,)r, gtp-g(t_t,)z=21,,

,_2h'+gt'2
2gt' r (Jo,o )' ro

To4i lr, =|st'; ht=::---!--=3 \t;

, s , a(S,o)'ro
hr=agt2; nr=-Z--=9 v;

I b.(.6.0 )''ro
h.=18t2: fi.= t' t =15u."2-2
Bi7noai?a; ftr =3 rvr; hz=9 wi ht,=Lb ttr'

15. VAapr,rnrutrcr o6 nonepxsro 3euni, rvI'nu pyxaetbcflBeprr4KaJrBrro Ao-

ropr'I si runlr4xictro 15 wr/c. Sttafirt KoopAr.{Hary M 'fiqa rraA noBepx-

seio Semni qepea 1 c i 2 c nicr,s noT arlry pyxy' IloncHnru orpr'ruanraft

pesyJrr,TaT.

{

I

t

{

{

i]

i
I

Mt
M*-'C-

[r]= c" - -A-s; 1-MM
-"c -:c-c

fli4cranunao t y Bnpas (t ) ana b:

n_ e .(zn' ret")' _(zn'-et")' rar_-" 2 --afi"--'tn1=
. (2.80+r0.0,2bi'z
't = --& 10{J5-. =195'3 rrn'

Bidnoailat lgb,B u; 6,2b c.

2'30 +10.0,25
2.10.0,5 =#=u''u "'

Po:gin 1. Mexanixa

12. Ti.rro sirruo naAae B Bvrcor?r 27 w' PosgittiTb Irro Brlcory Ha rpr4 rrac-

rPrlru hr, h, i hrrax, *oO "u 
fipoxo,qxterlHa rorxnoi a unx notpi6eu

6yn o4uaronnitqac.

+,"
+''
lo,tlh"

,r>"
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Po:nin 1. f4exanixa Z1
!ano:
uo = 15 rvI/c
g = lO u/c2
&o = 0lr
fr=1c

=2c
vr- ?

ur- ?

qe rpe6a 3Harh!

Pos6'asanng
Koopgunara rira, iqo pyxaertcr pin-
Horrp14 cKopeHo ii nparvro,rixif, uo, gr,r_
gualra€Tr,cr sa tlopuyaoro :

a.i2
a =Vo+uoyt*t.
Koop4nnarny nicr Oy cnpamyervro
tsepTr{KaJrLHo AonOpLr, noqaToK ri,U- go - 0
nircy poervricrrrrMo Ha norepxiri Beru,ri.
To4i yo =ho =0,

fto:0

[* 
(t )= uoi cos a,

7 ^*2
lV G\=u"t sinu,-4.t-2

vac nonaomy.' 1 = 
2'o gitq 

.
fr

fianwticmu narlbomv:, - uf; sin 2a 
.

e
f,lrrqo u = 45", ro sin 2a = 1 * 4anrnicrr nojr;ory Marccr4MaJrbua.

vac nihitonyj fniq*oi"y = 
uo sin o 

.
c

Bucoma nioilomy: h-* =4i"t g.
2S

Pyx ilna, Knnyloro ropn3olfra/tbHo

{uo, 
=uo, J", =uo,

[uo, =o; lu, =Et.

fiatLanicmo noflbomy: L =v ot.

Bucoma: h= 
gtz

2

ocxi.rrmu HanpffMo* BeKTopa noqarrosoi rrrBr,rnkn^si ; 66i-^^^,
ca s HarpsM*oiu oci oy , a Hanp,{MoK ".*.oo"?Hlliii.lifflXJl-npsMra oci Qy, ro npoexqia noqarrosoi runuglcocri u'y * AoAatHa,
anpoer4iarrpl{cftopeu}rfi du - ai;1'evna: uo,=Ao, gy=_g 

"

^t2To.qi u =D^t - Eo 
-

2

104't"'
% =15::.lc___s7_=rO *;

M ro$.+ c,
Uz=15!.2 c- c

t ?-*=10 u'
9epea 1 c i uepea 2 c nic.un fiolrar*y pyxy u,ru nepebyaae r dfi carliftrouqi npocropy. V rvro*renr rracy f1 = I c si[npoxoArzrrL qepe3 rlro ror]Ky,pyxaKrql{cb Aorgp}r, a B MoMeuT rracy t, = Z c, _ pyxamllrrcb Aosr43y.Bl0naei|at Ur=1O Mi Uz=I0 v..

I
t
i

{

{

{

/Onopou uooirpa Molrcua Buexryaarlr,
Tpaercrop_ia pyxy - uapa6ona. flp"crope"_
ng rira s 6yAl-arcili rovqi rpu"rorolii _ ,rp"_
crcopexrra simsoro ua4inua f .

Ti.no o4nouacno 6epe yqacrb y.qBox py_
xax:

?yxtna, KnHyroro nh Kyror,r
AO rophSoHry

Poag'aaavu*
nt2h =u^ -o' .yurz

uo, = uo sin cL

d+2
/r=u^f .sing- "- ." 2'

gtz -Z,uat'sinu+2h=A.
Iligctanr.ruo'rHcJrosi Buatreung

EAHNff:

ror'z-z.ro.l t +2=o,
4

ror'-z.ro.lt +2 =o,
2

14. Itaruisr xnuyro nig xyrona 30o 4o ropn-
ooxry ai umu4ricrro 7A m/e. yepea
srrlft qac aill 6y4e sa sucori I M?

Car+oaqntenu

v
ht

l

li

ii

il

rl

!

no ropr4sourali yagoax ociOx _ piaaorvripuufi;
no BeprilKarri ys4orx oci Oy _ pianonpzcxopennfr.

{uo" 
= uo cos cr,

[uu, = uo sin 0,

uo = 10 ru/c

fi ponnnaxceMo KBaAparne pis-
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lot'z -1or t2=0,
D =l-4.0,2=0,2;
tz -t +a,2=o;

, _rnJ{i _n,,
"= 2 

u, Izc,

' fi*li
to=L-'lw'z -0'28 c'"2

Bidnoai4u: KaMirlb 6y4e xa Brrcori 1 m uepea 0,28 c a MoMeHr niAfto-
my fi vepea 0,72 c s MoMeHr na4iuna.

15. flxa.4aluriclrr noJrr,ory rr'aqa, Kr{rryroro Bi urBi4AKicrro 10 n/c ni4
KyroM 60o go roprzsoHty, srcrqo nilr y.qapr4Tbcs 06 crelro, Brrcora ffKoi
3 m? V4ap BBalnarr4 npyxdHrlM.

,\awo: Paee'aauHHa
Du = 10 wr/c I flo neprnrca.ni rr'av pyxaerrca pinnocnosirsneuo Ao Mo-
cr = 60o
h=3xt
L- !

Aet-vacui4fiony.
uu, =uo sin c{,,

of2
h=u^f.sintr - o' 

.',2
gtz * 2uot' sitt a + 2h -- A.

D= ulsin2 u-8gh,

, * zro.i,r at{6Fn'u -Ae* _ uo sjn a' +
2o o

un sin cx /( u" sin u \' zh

s' l|ll e )e
Mtl poer,ra4aeruo'rilr,xra 3HaK ( - >), ToMy rqo BHaK < * > Aae rroc froJrbo-

'ry no rpa€KTopii, rqo He Mae BJraMy.

. u^ sul ct
.nKrqO f =s-*

6

fo no.rrbory 4opieuroe 2f
IJo ropnsonra;ri pyx piruomipnu:ii :

Uo. =uo COS(x, l, =U o,.21,

ul .2 sin a'cos cr 
- 2, cos c[

c

ui .sin 2s
= " -uog

ul 'sin 2a
= " -uoo

, 100.J5 .,^lr*T-,'.t=rJa -ro.F,7s:o,o =r *'
t=- z.n-- '"riffiJ- a.ro

Bi7noai0a:5 u.

Kpnaoniniftnnfi PYx

Bexrop noqarxoeoi lrrBr{AKocrl 1-l0 
-

ft sertop nocrlfinoro npr{clcopeHHfl a He

rre)ftarb sa-o.qnift nPflMift '
Saarrcgu pyx i3 lrpr4cKopeHHflM' roMy Iqo

BeKTop rrIBI4AKocri SMiuroeTb-cfi B lracr'
il rrarrpaMre-

i' \ nlrft no 'qorr4tlHltl
Ao TpaeKropu'^- 6tt*o" Motr(Ha npeAcraBfiTr{ an [ocJ'AoB-

nicru pyxin, r{o siA6ysarorbcfl no 'qyrax 
nur'

E*' - P aAiYc ttptratrsuvr'

Po:nin 1. MexaHira

-2 ^,
u^ sind I Zn

c )e
t_

r

Melrry yAapy o6 crenro:
ol2h =u^ t-=:-.y,y2

Rnp

/ . --;--
,,lui,sin'u-Zeh

o
' PieHoPliPHnft PYx no xony

TpaerctoPia PYXY - nono Pa4iY-

ca R;

uo sinu f 2h--;- t-;5

AJ - uuax, npoigeHrafi 3 noJlo-

}KCHHA^A B NOJIO}ICEHHfi B 3A.IAC A';

Ag - ryrone uepervriulerurfl' ro6to

Kyr noBopory PaAiYca npoTflroM Ma-

roro qacy At.

hil=const;
f auisroerscfl s qaci a d

ii

Tsin'o
to-

u\.s1n22a 8ft'cos's

- trac nrAuoMy, To rrac yc},o-

-J
l
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Jliniilrua ut6u0rcicma: u ' '' Ll
=lul= 

Ar , Lul=M/c.

Kymoeaurnuorcicnb: rrl= 
A9, 

lol = 
pu 

=1=.-,Atcc

Pianomipruuit pyx no rcon-y:
t- | t:l
luol=lul=u
(r)= const

floqexrpoee npncxopeHHn
Au = u'Ag, ffrqo At - uanufi;

^_,=,_ llDl Lu ,. arpa=Wl-'' \- --=u-=af Lt Lt
uu'
R R'

u= o, 
f. = 11, Af -nanpsunenrariLt Lt'

AO qerrTpa Rona.
Bexrop dou y 6y4r-arcifi rovqi rpaexropii nepnes.qr4rcy napuvrit

.qo BeKTopa ruera4xocti pyxy i i nanpauneHzii go qentpa xona.
Vacmorna oflepmanua: v - ni;rsrcicrb noBHrlx o6eprin sa oAunr,rqm

qacy.
Ifepio1 odepmauna ? * .rac oAHoro rroBnoro o6epry.

v={,
t

Ae N - ninrricrr [oBur4x o6epris.

16. 3nafiru urnra4xicrr ne.nocr{[e,4a, ffKrqo
xo.ueco po6urr 120 o6eprir sa 1 xguru-
ny, a pa4iyc KoJreca 40 cru. rlolvry Aopisuroe nepio4 o6epranua fi go-
qegrpoBe [prlcxopeulrff Torrox ra o6o4i roaeca?

Poea'aeaava
u = LZO o6/xs = 2 c-t I Ilepioa o6epranna gopinuroe
R= 4O crvr = 0,4 ru

T_?
u-?
a -?Iq

Por4in l. Mexanixa

Kyroaa urau4xicrr,: u = ol?.

Aoqernpose sprlrcrcopeuns: ou

2nR
I =-,

Ae u - .ninifina urnu4ricrr,
R - pa4iyc rco.na.

I -- 1

T -2, fT'l=e, lvl=.:=s".vc
Cnirrignomenns uinc BeJruquHaM[

Jlinifina rnnra4xicrl: u = 
2L! 

=Z*.u.T

={=rX,'p=gR T'R

CaHoB.{nrenb

{

y=L.[11=c,

y =!=g,g ".

r ---'zY, xe ZnR- ,qoBrnrrHa rpaerropii (rcona) pyxy rouon o6o4a

KOJreCa.

u=ry=znllv, [u]=M7s.T
u = 2' 3,I4' O,4' 2 = 5,O24 wr/c.

,{o4enrpone rrprrcxopeHHff :

l)'rrM'Maou=V' Lo".l= 
"r* 

=7'

"^=9#{--6s,r+.
Bi|noeila: 0,5 c; 5,O24 r'n/ c; 63,\ u / c2 "

17. Bnac.niAor s6iraurerrg.a a 4 paeu pa.qiyca xoxonoi op6irlt [rrytlgoro
cynyrHura Seru.ui nepio4 fioro o6epranx.x a6inuruyerbc.fi y 8 pasir.
V crcinlxn paaia euinroerr,ca urnNgricrb pyxy cynyrurrKa uo op6iri?

3a'asorc mix rcymoaonil niuiituon ueuaiirnru

lASl = At =R.Ag, anrrro At - rvrarr.rri;

, =+=l++=R*=ron, u=.'l;Lt at Lt
lasl * MoAyrrb nepenrirqenna;
Al - masx.
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Teopin nnroc npaifinKa ?ozpin L Mexanixa -1

flaxo:
R, = 4Rr

Tz=87,

u" 
-?v1

Pose'asauaa

Ilepio4 o6epranrragopinnroe:, =r::,
4e 2nR - AoBrKrrHa xorosoi op6irra fy.ryrrr"*u,
u =2frR . u, _2ffi, .. T, _4R, T,- 4 IT ' \- ,, ,d=,r, A =a=;

Crz:r,a F Mae Ha[pflMox, Mo,qyJrb, Tor{-
Ky nplrxraAauHa fi ,riHiro 4ii.

flpranag 4na nrauiproBauns crrJrr.r --
1uuawuemp.

To.rxa
EpEKraAarHs

Bi1noei|a: nrcra4Hicu sMerrurlrrrcs n 2 paera,

$nramixa
.{zuauixa BnBlrae npurrunr4, rqo arvri-

Saxonn l-luproria

Iepurufi sarcoH Hrrororra (aaxon ineprfi|
B iueprliarirnr{x cLrcreMax eia.nixy (ICB) rira, rqo pyX&rorbc,,{ rl.,Jr}-

rraJrl,Ho, a6epirarorr cuoro urnra4xicrs nocrifisorc, rrxrr{o Ha Hirx He,{irors
inuri ri.na a6o ain iHruux ri..r crconirnencoBaJ{o.

rr p ra *op e' u" *,,"il,0J#-l"i TXX # ?ff li 1 uo,, o o o i ii H e c r.ur i, a x a
ftoro cnpnuznae, ft o6epneno uponopqiirne uaci naarepia.nssoi roqrcra
(rtura):

Lle rpe6a 3Harn!

Tlrr rra xapaKTep pyxy,
ocNor'e'aB,qaH,,,,Au;,TfJ::dilff ;:;Jn:ffi fi xffil#;
Bi.u'ra nrarepia.nrua rovra (ri.no) _ ri;ro, rra fiKe xe 4irors i'ruiri;ra.
Iueprlianrua c[creMa si.qniny (iCB) _ crrcreMa niAnixy, aiAnocrrosrcol'ni,rura uarepiaarna Toqxa, flKa rre BaBHa€ B[JrriBy inurrax ri.l, py_xaetrca pinxorvipno ft upauo.rriuiiiuo.
Heixepqianrna cucreMa Bi4.nircy _ cn creMa ai4nixy, tqo pyxa€rbc.fl3 npucxopeuna*r rignocno inepqia.nuroi cracreuu ni4.nixy.fnepruicrr - naacrzaicrr ri,r s pianoro Macoro o:rpuuyaarx pisHirrprlcKopeuufl ni4 4iero o.qnarcoBrrx cnJr.
Irrepqia - sBrirule e6epencenna umra4rcocri rila, arcule Ha HLoro He4inru inrui rina (ni;rrna uarepianrua rovra; a60 4iro Ha rrboro a 60xyinnrzx ri;r crcouuencoBago.
Maca (ineprxa) - crcanapna $isravNa re.rrr.l

nocri uarepiu,ro"oi ro'rrr a6o ripo- *"ot#rt";#:"J:ffiiff#-
vy pyci.

V rcaacu'rHiit, nexauitti Hurcmoua:
- Maca rina ne BaJrexcxTb ai4 ruaz4rcocri pyxy rlsoro ri;ra:

m*m(u);
- MACa arv'tuFlra, r:o6ro uaca rina 40pinuroe Maci acix qacrll,rg s*r4x cft,rraAa€Tbcff ri,ro: -- --v-..*'

tu=rr7r*42+ .., +rnn; fml=xr,
- Br.{K.rryerbc,fi BaKOH a6epexcennn Macrr: Maca riaa aa.nnruaerr,,cnnesNrinuoro ea 6y4r_axux rrexasiqnnx npordeciB, rqo rig6yrarorr,-cs s cacrerui rir.
Cu,ra - Bekropxa eiavrvna reazquna, r4o e naiporo eaacuo4ir ria, vac_tlrn ri"n a6o frisravuux nonin, ro6ro npuvgnoro auinra rurugxocri tina:

.F(L=- r
m

: - lxr.lrrlr=ma; rH= 
1C

Tperiii aanou Hrro:rorra
,[aa ri;ra rsaelro4irorr, ogrre a o.qu]tM ie clr.na*rr.r, HanpffMJretr.rMrt

ygAoBrrc o4uiei' nprvroi, pinnramn Ba MoAyJieM i nporlrnexrnr4lrr{ aa Ha-
n'ffMrcoM: 

Frr=--Frr. -

18. Ha rino Macorc 500 r o4novacno 4irorr,
ABi cuar tzHi4 H, uanpauaeni n npo-
TLrJre)KHoMy Ha[pflMxy yB.qoB)K o4uiei nparvroi. Rraena-rzrz MoAyJrb
i naupauoir flplrcKopeuus.

CaMogrtnrenu

Pos6'asaung. D F
3ri4uo 3 Apyrr4M BaKoHoM i'T-:+ o' 

' -J
LILIOTOHa: /,/ /,/,/,/,/, /././,/./,/

F =m-a,
4e F =Fr+Fr.
flpore4euo nicr Ox, ro4i
npoexqia F =4-Fz.

!ano:
m= 5OO r = 0,5 xr
4=t2 H
Fz=4 H

Tanr.lrr qulroM,

t2-4
o=_=Io

0,5
Bilnoei7u: t6

cuilu.

F,-F"rrHKr'MMQ=-, lol=-=m Kr c'.xr c'
w/c'.

mf c2, npucnopenua HanpsMJreHe y 6ir ,qii 6itluroi

.IIiuix .(ii

rF1 Kr.M
11 l=-.

c'



reoprs nntoc nDaKTnKa

19. Koop4r'rHara rira srvrinroe"bcs oa aaxosorrr rc = 2O.+ bt +A,5t2 ui4 4iero
cwnra 100 H. Bnaftrn nracy tina.

flanrs: Posa'aeawa
x =ZO+5t +o,btz i trIig aiero cu.nra ri.no pyxaerbcrr pinnonpr.rcxopeuo,

fligcraeurvro Btrpao,qJIs npucxopenns:

uo =

29Po:Ain 1. MexaniNa

F=100 H

r =20+5t +0,5f2,+ o = 2.0,5= | m/cT.
3r:i4no a ApyruM oaKoHoM Hrnrrona:

F
F=ma =t m- -

r ! H'c2 n"1*.*'
trl,J=-; -?l*-=*".

100rn=-=Iou Kn.I
Bi0noeilv:100 rr"

2O. Tino Macoro tr",Z xr na6y.uo urur4rocri 12 u/c na oigcrani 2,4 m rril
4iero crnnn 16 H. 3nafiru [oqarKoBy rnnagnicru rila,

Eaua: Poset'aeauua
u = 12 w/c I nia gien clua rino EadyBae rpr{crcopeuqff sri4xo a gpy-
S = 2,4 u I rum gaxorrou Hrrorona:

Otl*e, fioro roopgrauata suirrrogrscfi sa BaKoHoM:

at2t=.[o+t)ot
4

r,
lM-

\J;}-

,nn- z:'-!r'u 
= Ji44 -64 = 8, e u/c.

M

c

Bilnoei?uz 8,9 tvtlc.

Annamina rina, tqo pyxaerbcn [e rpe6a sHarn!
no Kony

Ha rfuro Macob rr?, ulo
pyxaerbca pirnoruiprro
rro KoJry, Aie Aoqexrpoaa
cuna, ulo 3a .4pyruM sa-
KoEoM Hrrotona erarro-
BI4TL:

= ffl0loot

n"
= tTL-.

R

Ae tn - Maca TrJra; u -
.niuifi na rusunxicrr ti;ra;
R - paAiyc rora.

BiAqenrpoga cItJIa

F"o nporra4ie go4entponifi culi F^ i aa tperiru saKoHoM Hr'roroua

4opinune Ba MoAyJteM fi nporulexcua 3a HanpflMr<.r* 4u :

4. =-4".
V uexauiqi poarnfl,qalo'rb rprl rt{rru crur:

- cvrv tsxcinng;

- cvrrv npyrrcuocri;

- curu TepTfi.

e
F*

,F =16 H
rn=1,2 xt
uo-.?

F =ma =r o=1.
nl

,{na pinuonp?reKopeuoro pyxy:
(t| ^+'IS=u^t+*' .(t)()'\,
t"
[u =uo+ot. (2)

3 (2) er.rpaai,rruo rrac l:
U _U.

u=uo+at = f=r
t,

i ni4cranr,rnlo Bripas Anr t n {1):

o-.. u-Do,d (r-ro)' ZuvS=u^ - -0 + ". \- :o'r -"aZa"
--2 -2

-2u2+uz -Zuu

1,

ti

,t

\l
ir

u'-vl
2a

Cnnn rnxinxn

M' M.Kr.M
c' ct .Kr

"='-#t * rr=..fi{ffi.
2a

+ul 3arconscecsiruroro -r/-\ ^rsrrcinns/\Rf\t,
Marepianrni ro.rrcn npursra- t ---Ji ?\-- )

rorbca oArra Ao oAgoi ia cI{JIoIo, Mo- \ ,/ - t ^' \--/
gynr aroi upsMo nponopqifinuft



<n
Teopin nnoc npaKrnxa

go6yrrcy ixrrix r"rac i o6epuexo nponopqifinzft xna4pary ai4crani rvrirr
HI4j}/rI1ti

F=G

yp G=6,672.10 tt H.S 
(excnepnrvreHrarrbuo goain I.enpi Kanea4inr

KT,
y 1788 poqi);

G - rroe(piqie nr nponopqifinocri - rpari,raqifiFra crarra:
I - seafiquna anJrrr ra;xiuna, t.F] = H;
m f trLz -- macn lratepiaJrburdx rortoK, [ne] = xr;
R - ni4craNr, uirx uarepiaJrr,rwrMn rorrxaMr4, [A] = r,,r.

M e tt i s ac moc y BaHH,n s aKoH A ac ec e i muao e o tna tteiHH&i

- AJrg ugtepia.nr,tr,rx rorroK;

- AJrE o4nopignux nynr;

- AJrff c$eprauno-craMerpnqnr{x ri;r (n;rauerra,
sipNu).

. Maca xapaxTeprroye rpaniraqiitni nracrrasocri

Cu,ra rsacinn s - cuJra rrpu"flfaHrrff ri.na ,4o Bervr"ti.

F=G *'N* 
I(n+a)" [*

D. *^ 
"-l!orr=tuoou=^ R*hl

^ nt,.M D'* ('-=m---,
(.R+/r)" R+h

.flrcrqo ft<.R, ro u,={gR =7,9 r<ttr/c.

,{,pyra mocmiuna rurugrcicrs -- ruini-
MaJIbHa ruBI'r,4KiCTb, nKy IreO6Xi.4rrO Ha-
garr,r ri-ny, qo6 Botlo SMorro noAoJraTH

npnraranna Benr.ri fi crarra cyfryrurucou
Conqr, rqo pyxa€Tbca uo napa6onivnift
op6iri a noxi rsxcinna 3eu;ri:

u r, ='!$ff = 11,2 r<vr/ c.

= 1,7' lO5 m
M = 7 ,3' 1022 rr

?1. Bnana.rr.rrn npracxoperrrra sinruoro
na4inna na Micar4i, arrqo fioro pa4iyc
1700 xru, a iuaca gopinxroe 7,3 " 1022 rr.

fraruoz Posa'eaaruan
R = 1700 rcu = lFoar.n.sxeuori.nouacororn,uro

Po:nin 1. MexaniNa 11

m, .m^

--:;- 'ft-

,fi/
,$r'
$r

I

m2

CamoaqnrenuF=mE 1

^ ^ rn'Ml ' *r=c*'Y ,
F =Gi;J - R2

G.M
e =-Rn'

AeM - rr,racaBervrni,
ft - pa4iyc Servrni.
flprcxopenng si,rr,noro nagixHa

cKopeHHff, B sr{rrM ri;ro *racoro rn pyxaerbcs s no"[i rsr{iHH.fl
Ilpncxopeurls siarnoro uagiuxa ga.nencr,rrt ni.4:
1) nracoru lriaa h :aax Seunero:

g*?

ilepe6yBae Ha nonepxui Micaqn
y crani cnorcolo.
3 6ory Micsqa ua rino 4ie cuna
rsxrisss F = mg.

g'=6 
-Y -,lR+h\'

Ae ft-pa4iycSeu;ri;
2) reorpa@iunoi nrzporrz:

g'= 9,83 rt/c2 - no6araoy nonrocie,
g=9,78M/c2 - xa ercaaropi.

flepura rcocui'rua urnugricrr - nriniua;*na ruaugnicrr, any neo6-
xi4Ho na4atra ri,ry, rqo6 roxo craJro rrrrJ^r'zM cy[yrHr4xou Beu;ri, axzri
pyxaerr'cs no rcoaosifi op6iri.

3ri4no ie aanonorr ncecBirrroro rsxcinsfi Micaqb Macoro M i ri.ro lra-

coro rn Bsae!4ogiro* iscnaoru f =G 
*;y,AeR- paIiyc Mic.srls;

.. H .u2 
,.l

G = 6, 67. 10-" -- "; -- rpani.raqifisa crarra.
KI'-

orrre.G *Y=^ GM
R. 8' e= oz;

H-rrr2.rcr H Kr.Mrgr=--r----r- r rcro 'u' Kr c' . Kr

g - npn-
3e*rni.

l

l,l
jl
I\

c2

6,67.10-1r .7,2.1022
g=

(r, t.rou )

RO'IO

u1 (u(u11

II I

_!9

7

3eu:r,s

Bi0naai6a: !.,66 rulc2

=1,66 rulc2.



12 reoptrq nnroc npaKTnKa

ZZ. Biaana.rarra uini*ralrnufi nepioA o6ep'raunrr cynyrnrana neftrpouHoi
siprcu, rycrrrna peqoBr4nu *ncoi 1017 r<r /uf .

fiano: Pas6'naanua
p = 1.01? rcr/na I Srinso is sarcosoru rcecsirgnoro

u .-2
G = 6,67.10 tt "* - rpaniraqifiHa crana.

KT-

Cynyrnarc pyxaerl,cri lro Ko,noaifi op6iri, orrxc, Ha cynyrHllrc Aie.qor{enr-

poBa cr{na: F oo= mu* = !{.
OrNce, R

nLn2 ^ rn fuI EM-- =+ l'= l-_'R - R2 1in
Ae u - urnu4ricr:r, pyxy cyryrxr.rKa.

MiHiua,rsnufi nepiog o6epranua :

r =Zffi =+ r =ZnR .Eg- =22.tr.o \CU JC \l]l,{

T*?

(axrqo Baax(arx Brrcory i cynyrnn-
Ka IIaA nJIaI{eTOIO SlIarrHO MeHIUOTO

ni4 pagiyca nrrarrern h < n ).

Iu]=

Cepegnr rycruua nrrauerr4: p = + "v
Ae M * Maca rrJraneru,V - ii o6'ena.
06'em xy.ni:

4^,3MM4noR3B
V =-'f,n- ::+ O=-.- + ."""._=r:+ 

-=-.3 4nR" Eo 3 M 4np
fli4c:ranrauo orprauauzfi Br4pas y @opruy;ry 4nr nepio4y:

'lr{ttclEirlfi MI)I{ cynyrrrr4KoM Macolo
m i gnaneroro l,racoro -/l,f rie cu;ra

mM ^m-M.f =(r."...,"".........,.--(i-
(R + h)" R"

H.mz

;F*
GFM.M ffit M

= t_--_r__=_\/ c'.rr 1l c' c

["]=

PotAin]. l'4exanixa

l.posrar(crncx) 
Tunugosopruaqiii

A,rT-l i t-T-l-l--ilffi =L-i l-l-rfTl
lll# L_-*-' /

I

3. Kplnreuua 4. Burras

/---\
N--_--<1 ffTfnNr-P( fflffll'-Lt-l/ N-LV

= 3'06 
" =1.19'10-3 c.

2,58.10"

T

Bi0noaiAa: 1,19' 10-3 c.

Cnnn npyxrocti
Burrnrcarorr npra geSoprvraqii rila ra

nduparvueni $porllJrerxlro 4o arvrirqeuus qacrunon tita aignocuo uoro-

'r(oHlrfl 
pirnoraru"

,{e&opruaqia -- auixp rbopmu fi ia6o) o6'euy ti.na.
Ilpyncui,qeSopuaqii - noasicrro Bflt4xarlrb nic.nn npattlrsesHs llii

aosuiruHix can (crarir, ryrua).
Ilenpyacni (nracrN'rni) .qe$opMaqii - se snulcarcrs nicna npnntr-

Heugs nii aosuiru{ix clln (ui;trr., anrouinifi).

Pou*,ft1i,7l#i-'rro t
Cu.na upylxxocri nparuo uponop4iftna [oAoBx(errHro ti.rta ta ra-

lptrMJreua nporr'rJrelrcHo Ao Hanpruxy truiu1euus rracrrtuorc rina y npo-
qeci aeabqpNraqii.

4e =kl^'l'
ge AI = I - l* Io - uovatrcoBa.qoBlrcuxa,
I -- xitr4ena 4oBiftrirrra.

F"P=-bAI "

ft - xoe$iuieuT )Kopcrnocri: sertr-
qfiua, ilIo gaJletrcurb aiA rJra.crltsocter"r
ruarepiaay ii nirriiinnx poervripia ri.na:
[&] = fl/u.

Lle rpe6a :narn!

N

I -Ll

rl

r,ll

p03TJ{rl



l'eopin nnoc npaHrnKa

Posrsr: l>Io =r Al>0.
Ctracx: l<lo =.+ Al<0. [Al]=u,
Melti saemocV6&H.Hn sarcoxy lgrca: gaxou Blrkor{yerbcr{ riarrcr,r 4na

MaJlrlx npyxcHux Ae$oprraqiii.

? '- cu.na Harjrry

ltrpr'rr.nagu curu npyncnocti

N - clraa peaxqii P - crala HclpMaJrbuo-
ollopn ro Tr{cKy -. Bara

Caa+ogqnrenu 25. Ha cxi"xtlt14 noi4oBrnlrrt,ca pra6a;rrcr,xa
sorocial xcopcrrcicrro 0,5 rH/ru nig vac

niAlrarrr{ pulnn:a Macorl 500 r?
/[aruo: Poae'ssanwa
,ft = 0,5 re}tr/u = 500 Hlm I Pra6unyui,qxir"rarorrpieuonrip-
m= 5OA r = 0.5 rcr no upauoainiftHo. [e oanauae,

rlo piBEoAitoua cn.;ra 4opinHroc
Hyrro:
F,o+nrg-9.

flpoeeAe*ro nicr Oy i sannruerro npoercqii cr.ra:
' m€ = F,p.

3ri4no ia rarconorvr fyra:
4,0 ='b'larl,

. 4e Ar > 0, rouy uo Ba yMoBoro sorocirrb pooTffryerbcs :+

a mg=k.Ar + Ax=Y;
n

Kr.M.M H.rr
iAf l=--' '-=---::-=M;

c'.ll IJ

0.5.10L.x= -=0.0I M.
500

Bi1noeilat 0,01 u"

24. Ha cHi;rlxra s6i.nsrulrrsc.fl AoBx{HHa 6yrccupuoro .rpoca ;xopcrrcicrro
100 nH/ru ni4.1s. Syxcr,rpynanus anronao6ina Macorl 2 r s npncxo-
perrnnrd A,5 at/c,2?

(P)

Po:4in 1. Mexanira

Iauo:
ft = 100 rcH/ru = 105 H/rra

m=2r=2'103xr
a=O,5 u/c2

L,x-?

Iauo:
hr
h2

h-?

Pose'gaaruua
r,n'nD-'

I l--<-l F
77777-7777777
Sri.qno ia rpetirvr saKorroM Hlrotona:
Fnr= F .

F = mo (4pyrufi oaron Hsrorona).
F = h .l\rcl (aaxoa ryna).

flraxcopctxictr

Ar > 0, ToMy ulo 6yrclrpnufi Tpoc no,qoBlrcyerr,cs'

Or>Ke, rna=h'L& I l,x=4;
n

Kt'M'M H'tt't
Irl= 

"z.H
x_2.103.O,5 =10_2 u.

10"

Bi)noai|a:10-2 u.

25. lltopctrcictr ogxiei npyxcI,IHI{ - &, , a APVroi - kr.
upylrcrlun, ytropeuoi 3 rll4x rrpy]Kl{n, s'eAnaufix:
a) nocfiiAosso;
6) napane.nrHo?

Poea'ssaruua
a\ II oc tr.iO oarue s' e 0 uawle:

F
F =hr'Lxr = Ar, =;,

frl

F =k-.Lx.- nx"=L.'h,

//a//
*,= u,

*,1 n,

&
{r

- IIoAoBrr{eH'Cyrvrapne noaoBlKerlus: A* = Arr + Lx2, Ae L'r, i Lx,
xn nepuoi fi gpyroi rrpy]rcrau siAnosiAno.

FF!p =-f 
-,'kth2

FrF111
-- 

+- =, -=-+-,hhlh2hhrk2
, k,.hon=-.

h1+h2
6) IIapanenvue s' eOna naa
Fr=htAx, Fz=hzLx'

Cyr"raprra c:ar'a: F =Fr*F2, ge Fr, Fr* crrlru upylrc-

nocri nepruoi i.qpyroi npyrKutrr siAnosiAuo.



56 leoDlR nnloc nDaHTnKa

F =kt-Lx+kz'Lx,
k . Lx = Ax.(kr+ k"),
h -- hr+ hr.

Bidnoeila: il 5J$: 6'1 h,+. hr.
Rr+ n2

He rpe6a pnarn! Bara rina
Bara ri.na - crlJra, B aKoro riao nxa-

criAoK npursraHHff Ao Sena.ui 4ie na roprasorrraJrbny onopy a6o ni4aic.

Bara rina F nplrxaa-
AeHa He,4O pOSUrffHyTO-
ro ri"na, a 4o onopra a6o
ni4ricy.

Ti.no pyxaerr-
ca pinuorvripno
a6o uepe6ynae
y cnorcor:

F =mE,
P -m€.

Tino pyxaerr,cx io npn-
cKoperrHitM BepTIrKaJrbrlo
,4oroplr:

v =m\g -a),
P =m\g +a);

AKUIO (, =9,
ro P =Zmg -flepeBarrra-
)ICEHHA.

Tilo pyxaerrca is npra-
crcopeHHfl M BepTr4rcaJrb-

HO BIIIIS:

F =n(E -ri),
p = m(e -a);
ffKIqO 4 =gf ,

to F=0 -HeBaro-rrictr.

Camoeqnrenr 26. Kocnri.rna. parera, c?apryroqu, py-
xaerbcg is npr,rcxopeuuau 20 vt/c2.3safi-

Tu Bary KocMoHaBTa s ra6iui, .axulo fioro ruaca 80 xr.
flaao: Paea'aeauna
q, = 2O w/cz I IIi4 vac pyxy rqoroptr B npr4crcopeuHflM Bara craaoBrlrrb
rn=80nr
P -?

P = 80 (20 + 10) =240H,
Kocuouanr BaBHa€ rrepeBanralteuaa 29,
Bidnoai)u:240fI.

?7. fixy rpura;ricrr, nonnnua uaur 4o6a na Seurni, ritro6 'ri.na na exnaropi
6ynr.r xeoaronararvru?

P =m(s +a).

t" j="" |.#*-Yu l=*" $=u.
\c- c" )

17Po:4in l. Mexanixa r

[,ano;
P=0

= 6400 rcru = 6,4" 106 r'r

T*?

Pose'aeaaw,n
Ti"na na exaatopi GyAytr lreBaroMr{Mr{
y Blrna&Ky, ,fiKulo a = g.
To,qi: P =m(g *a)=A' ,qec-AoqenrpoBe
nprrcKopelrHJr,

=5,024-103 c = 1 roA 24 xs.

Cl =*.a R-

Ae n .- pagiyc 3eu,ri, u - urau4rcicr:r odepraxua 3e*rni'
Ilepio4 o6epr:anna 4opinume :

r=ry 4 v=ry.
4nzB2 4n2R 4n2R

orlKe, (lou=-F1;=-7t- * 
f =n :+., =

t:--,
[rl=rt:-:-- =c;

!=

Bi1noai7v:1 rox 24 xr.

Cnnn rePrn
Cll;rlr rept* wrHuxalorb BuacniAorc Ao-

tle rpe6a 3Harn!

rary ri.r i HanpalrneNi yr4<xxt nonepxui Aornlcy.

Cn.rra reptn KoBBaHHff

flin aiero aoruiruaroi " nu F ai46yraetlca
KoBaarr:r.rl oAtroro ti.na no uorepxni inuroro:

4' = -r'
4"o* ltN'

ge {"n SPN;
N .- cnra HQpMaJTL'Iroro rlicxy;
p - re<ie@iqieHr reptR, Iqo Sanelrcurl siA Irtatepiafiy noaepxollb

i. srEocri ixuroi o6podru.
flr upan:,rno, p<1.

4.(s,t4)"



Teopin nnroc nDaKrnKa

Cu.na repra crrorcoro

Sosnimnsczna -F ne4octarna4naai4noc-
uoro nepeuirqenna ri.rr, r:o6ro cra.na repr.fi cno-
KOrO neperxKoArxae Mo?rcJrrlBoMy pyxy.

Tepra rcouenrra
O4ne ri;ro Korr4Tbcfl B3AoB?K inruoro.
_rl
40.. =F" R ,

Ae Fr"o*- ctlJra repra Korrenua;
N - crana HopMaJrbxoro rr{cry;
R - pa4iyc qr,rningpa, ulo Korurr,cff;
pe - KoeQiqienr repra Kor{eHHa, [ir_ ]= *.
Tepra novennff otlarrHo Meurrre ei4 repra KoBBaHrrg, ToMy.4JIff gMeH-

rrreHHff Teprs B texrrirli aanringrotr KoB3aHHff KOqeIrH,flM, BtdrcoprlcroBy-
roqra KyJrLKoBi fi ponznoni niAruurlnr.rxra.

Clrna pigrcoro reprfl
cn.na pi4rcoro reprs - c:,z-;rla olopy cepe4oBt4'{a, ro6ro repra uinc

TBepAnM rilopr i pigrzuoro (a6o raeorvr).
O c odttueoc mi pil rco z o mep nt fl :

.'- cvrareprrr crroKoro ri4cyrna;

- cura pi4noro reprfl Barrelfirarr rig poauipin, $oprvrlr i axocri py_
xouoi nonepxni;

- cr,rla pi4roro reprJr aaJrexcurr, nig n.nacrnrocreri pigrzuia (a6o raay),. y arcift pyxaer:sca rino;

- cNla pi4roro repr.a sarrerxurr ni4 eiguocnoi rurra4rocri pyxy ri.na
ft cepe4onrarqa,

Camoa.tntenu 28. Illrv4rcicrr, Jrrrlrrrr4Ka Macoro 60 rr na-
npr,ruinqi cnycrcy 4opianroe 10 u/c. Buafi-

rn cnty fit.
uepea 40 c

Koe(prqreHT Teprs, ffft ulo Jrr.rlKHrzK nonuicrro aynHHfferLcff
nicnR saxiu.regH.fi cnycKy.

Pose'aeaaan
Pyx nr,rxnzra e pinnocnoni.nurennu ni4 gien cn.nr
TepTff.
3ri4xo B ApyruM aaKoHoM Hrrorona:
F = fiLd,

a=D-uo =+ F=l--
L

!auo:
Z?=60xr
u o= to u/c
u =O w/c
t=4Qc
F 

-2_Ep
p-? =m 

v.

[r]=rcv -Y-=11'

Po:Ain 1. l"lexanixa

lnF =-60.::=-15 H.rep 40
Snar *-> oaHaqae, il{o cuJra reprff r{afipaMJlel{a nporprJrex{}io 'i{o

pyxy, 3a osHar{errH,fiIu F*o =!N.
N = rtr€, ToMy ulo pyxll4ificuroetrca

=+ 4uo =png * p='::u;
tng

H'cr rct'vt c'
l11l=----=---_-=.t.L' I M.Ktr c'.m.xn

u= iq =: =0,025.' 6010 40

Bi|naai}a: 4"0 = -15 I{' il = 9'925.

?9. Tino uacoro l-0 xr rsruryrb no roprlsorrtalrsifi nouepxxi, npprrdrlaAa-

rcqu cr{Jly 50 H, nanpalvlJreny nig ryrorr 30" Ao roprrsorlTy' is npu-

cropeHntrM 3,5'ttr / c2 . 3naft t'i'l xoe(bi4ieur reprfl '

rr$ ropnaouTa.nrn!ft nonePxui'

!anot
nr=10rr
F=50H
tx, = 30o
a=3,5 Mlez

u-?

Posa'asanwa
Ti"tro pyxaetrca ni4 BnJIrtBoM
pinuo,4imuni cnrrr4 md. i

ii*F,"0 +fr +mQ=afi"
flpoaegeur: oci xoop4nuar: i ca-

nr4rileilIo npoerqii:

CIx : IF cos cr-4ee +0+0 = m4,

OY:lf sincx,+0+N -tng =Q.

{F 
cosu-r"" o*ma, (.1)

f.Fsino+l/=rng *N =tng-f sincr'

3aosnaqeuusM 4"i"=p'N * F*n=p'(mg*tr sitrcr),

fligctaunnuu aldpan Ana {uoe pinrlsuxfl (1}' o4epxralro:

Fcosa-p(nrg*Fsin d\=ma - u= 
IJ99g:ga 

t
n'tg -F sing

50.cos 30'- 10.3,5
ll=-.....---.-,--' 10.10-50.sin30o
Bilnaei}a: u = 0,11,1".

50.0.866-35 8,3__--=__:u.ttt.
100- 50.0,5 75

Pyx rina nhAi€lo Aexinbxox cYln

5O. Ha noxuri:ii unou1uni .qos]+rrHoro 5 M i sucotoro 3 na [epe6ysa€ BaHTa*c

i!.racop 50 nr, ,fixy c}rfi]-' tranptiMJleHy ysAoB)rc nJlolqrrHtl' norpi6no
npI4KJIaCTIlt' IqO6:



4C) reoptE nn|oc nDaKn4Ha

L) yrpr.rrvrynarll qefi Barrralrc;
2) rarrlr pinuo*lipno goropu;
3) nurarara B rrpr4cnopexN*rvr 1 nrlc:?
Koe(piqienr repra gopirnroe 0,2.

frauo:
l=5rvr
ft=3ur

Pase'asanun
1),(ta roro rqo6 yrpr{MyBarr.r BaHTa}K
lla noxr.r,niil naolqraui, seo6xinno

m = 5o xr j rrp*rrrr""*" enny F :
It = O,2

F_?
flpose4e:vro oci roopguuar i sarrlr$eMo r.rpoerqii cral:
0x: IF,.o- rng sin u,-t- 0 + -F = 0,
0Y:lo-ms coso'+M =o;

{"".0 
*O = mg sincr, (tr )

[i/ = rng co$ G.

fligc'ranramo Bnpas AJrff N y rlnprvry.ny An,fl ctrJr Tepr.a;
I*o =W =pm.g coso.
Ili.4crananao orpuManufi Blrpaa y pirnsrnna (1):
png cas:A+ ftia=mg Sirt&,

F = mg sin u*pmg coso" .F' = rrzg (sina*pcosu).
Ia npauorcyruoro 1'plilryrHr,rxa:

. h Jt'4,SlXl0=-:-r COSCT= ,IT
F=*e(+-t J,= 

l,(' " )
I I z --i\

[r]="" {l Y - vM"-M- 
l="" {=u,.-l\r M ) c"

r=ro ro [] -o,r J'14l=uoo l'9-tgl=rro n.15 5 ) 15 5 )
2) .(na roro rqo6 r.rrru earrraxc piaxouipgo Aoropu, neodxiAno nprn.

Kllacrv cnly .F, TaKy, rqo F*, +md +F +.F * 0.
flpa qrouy cr,rJra reprfi 4o 6y.q" HanpfrrvrJrena

npoTr4JrclKr{o Ao pyxy.
Ilpone4elro oci xoop4anar i aanumenro npoexqii

CI.IJI:

0x : [ -F*o - rng sin a'+ 0+F = 0,
og:lo*mscosa+N =o;

Po:4in 1., Mexanixa

ftr=4"n+zrgsinu, (].)

]N = -g "o. 
o.

fli4craararvro Br4paa ,qJrfl N y tftoptuyry Ana cItJrLr reprr{:

4"n =S =Pnrg cosG.

fli4crasrauo orprarvranufi Bupas y pinnaxna (L):
F =Vmg cos0+ mg sin cr, F = rn9 (pcosu+sin cr).
Is npxnnoryruoro rptIKltrHI{Ka:

. h "!r:Bslnct=7, cosc=--7-.

- ( JrB ft)t'=mg | lt----:-+= li-t o t)
I T-;--; \ r

[rl=*r.41 '/M-:s-* M l=r,".4=lr.c-[\ M *) c-

r =50.10.10 ,r-J'= *9]=eoo.o,z6=380 H.
[ " ')

3).[na toro qo6 Bursrrlt BanTalrc no uoxprnift uouqnni ia npncro'

41

p€Hr{rrM d, seo6xigno npI'IKJIacrn cn;ry F, r'afty' ulo

/V +4, +m!+F*md.
flporegerrro oci rcoopgrauat i gauurueuo npoexqii

CI'IJI:

Or:J0-f*o- mg sina+F =ma,
OS: lN +O-rng cosc+O=0;

IF =' ma + mesin c + Iiu,

[N = rzgcosa.

fli4ctasnMo Bllpaa .qJra ll y $opt"lylty AJIflcI,IJII{ repts:
F*n = p.ly' = pltlg cos Cx',

fli4craaurvro orpuaaanui.i Bupas y pianaHua (1):
F = ma+ mg sin G + pmg cos (t,

F =m(a+g sinu+pg cosa).
Io npnuorcyruono rprirxyrHllra:

. h JF-Fsrnc(=J*, cosc{'=*-T-,

- ( r, J'Jt)t' = ml c+g -+IUf -* ft i;t , ," 
)



A}-,- 
Teopin nnnc nparrnxa

t"l=.. 15.++.+ J;14l=*" T[**ffil=lc' c'M c, M ;-^'crlnir, * -J-
t

= 1a1, Yu-=11;
c-

f

F =b0 
[ 
r+ 10.9+0, 2 ro.@ 

l= ro (,2*r, o) =50.8,?6 =aB. H.\o5)\
Biilnoeido: I) ZZCH;2) 880 H; A) 480 H.

31.,{iavzxxa Macom 40 nr roft4aerrca ua rofigaaqi s 4onrruxoro nigri-cy 2 u" B arorc cnnoro BoHa.qaBurr na cu4iHn.r B MoMeHT npoxoAxreu-
Ha noJrorr{eurra pinnoaarr,r si ruau4rictro B w/c?

!aruo:
in=40xr
t =2m
u=3n/c
.F'*?

Fose'aaaaua
rnd= mE +fr.
Oy: ma=-m,g +N,
N =F =rng +ma,

n2 rs2(l =- =*-R, I
1 ,.2 tr=m 
le.7 )'

rnr (u'rrr' \1r,1=trr[].+?Tj=H.
' / o\r=+o 

f 
r0+f 

)=a0t+,s=580H.
Biflnoeila:580 H.

52.3 ar*oro &ra&cuM&Jrbuon urnugricuo Moxie pyxaTr.rcb anrirna ropn-BonraJrbnoro nflorrlur{oro no 4yai pagiycon 100 M, ,f,rrr1o ."_Sii;;;reprr gopinnrue 0,4?
Posa'asunna
Ileptuu{t cn0ci5:

4.p ={u, N *mg, aou ={1",
.ff

tt? ,,2
ILnE =tn ;* , Uf =*, u =$SR.rfK

Ito,neca pyxarcrbc,g 6eo npoxonoy'&n*r{, ro6ro nuxrsa roqrca Ko,recanepe6yaae y ctaui cnonolo nignocrro,qopo*",-or*e, ivroga fr,qe rrpo rep-r* cnoxoro {no,

ftau,a:
.R * 100 nr

F-0,4

yo4onxc R. ,,2
rnd=mf + N + Fnr, aou=f, , 4"r aulr.

lo*, *u' 
=o+o+4".,

1ft
lOy :0=-mg +N +0;

| ryt-- t' [ *" =w..l o-=".""rjo
lw =ms. lN =mg-

*!-=p^s * , =.rfig,R;

Po:gin 1. Mexanixa

;.rN)F*o + PN> *# - r<'fign'
lpyauil cnoci6"
pisHoaifiHa cw:I. m! i A7 ne ilror*te ga6eanearrrTr{ rrprllcltopel{Ilff (r'

HaIIpJ{MJIeIIe fOpI'I3OIITaJIT'HO'

flprzcropeurra sa6eaneuye ""nu f"o, HarrpflMJrena ropllsorrraJlbuo

u =J0,4.10.100 =20 u/c.
Bilnoai7a:u=2OYt/c.

55..fltr,rfi Kyr Haxr4JIy rroBr.IHlro MarI4 rrroce na nonopori paAiycou 40 m'

rqo6 artirxa, pyxarcqr{cb ai ruru4xictrc 2O utf c' *rorna a4ificnutr'r

rroBooor Ha oJrceJleArrqi (teprau enextyrarra)?

Iaruo:
.R=40wt
u = 2O vt/c

a-?

Posa'nsanng
fiiiio\= nxE + fri
[ -,,2lox:-::----o +N sina,
1R
log;a=-mg +N cosu;

[*" =o*1,, sincx, (1)
ln
[-s =N "o.o. (2)

Ilolirprrvro (1) Ira (2):

ntu" 1 Nsincr D'- 
--cE([ 

+'
R mg N coscr ' -Eg

400
cr = a."tg ffi = arctg I = 45"'

Bi1noai|a:45".

o=arctc*;



M reopln nnoc npai{TnKa

54' Jhogr'rna rvracoro 60 rcr rara€Tbcfl Ha Kapyceai. Bnafiru BHaqeHHfl cr.{rn
npyffinocr:i, ulo Aie Ha JrroAr4Hy, afia pyxaenbcs B ropi4ooHraarnifr
n.rroulraui si urnr,rgrcicrro 10 rvr/c no Kony pa4iycowr 12 ru.

flana: " I Poea'asaxrua
ne = 60 rcr
u * 10 wr/c
,B= 12 na

Pyx no KoJry, fiKe Jretrr.rrb y roplr-
aoura.nrgift n.iroulraHi, rig6ynaert-
ca ni4 anlnnoM pisHoAiiagoi F, cul*?Fo rfl)ftixHs m$ i upyNcnocri flo .

Berrop .F nerrrarr y roprasorrraJrb-
uift n"rorqr,rHi i nanpnrurrenr,rfi ao
qeHTpa KoJra.
3a 4pyrnrvr aal{onoM Hrxrrolla:

^ ma)"r =m0,
.E

- 
Ocrcisrxu Bercrop F nepnen4r.*cynapHlrft 4o Bextopa r??g,

-{o 
e riuoreHysoro B [paMoKyrrroMy rpnrcy,r:Hr,rxy B KareraMn

Mo4yar BeKTopa caJrr4 cTaHoBt4Tb:

t.-E
[a,,]="- {5"#

TO BeI{TOp;..r I mg"

=rcr 4=H.

4" =00.,/r6s*-lL =60.18=?80 H.\ t44
Bi1noai)a:280 H.

35.9orvly gopienroe nepio4 o6ep-
tauna rira, ni4riurenono na
nurqi 4osxcunoro I M, srce
o[ucye y ropusoH,ranurifi
n.norqi rcono (rouiunnfi uaar_
xnr), nxlqo Hr,rrrca yrooproe
a Beprr{rcarnro ryr B0o?

Posa'aaaaua
nd=mE +Ii;

[ot , 
*!'* 

= o +.ry' sin cr,
) '/'-

lOy tO=-mg +N coss.

Po:Ain 1. l4exanina

u'
(l=-r

R
zrn

4n2R2 4n2R

"=-T6.=-r,-;
| 4n'R*
l-:.1V SlrlG,
1r"
[N cos cr = rng.

I
Il-
I

4xzBrn rng sin cr

T2 coscr

4r2lsinu_gsincr
Tz cos cr

4n2.R g sin d
*_'--=_#

T2 cos(t
,R=lsins;

mr 4n'l costt
:=, I

6

Pose'ssau*a
Pyx nenocuneAr.rcra no ,qyai Kora € pyxoM

Bi|noaila: = 2 c.

56. BenocraneAvcr uacoro 80 rr pyXaetrcx ai ruwr4rcicrro 10 rvr/c no gyoi

urinlryroro rvrocry, pa,4iyc xola xxoi 4opisnloe 20 M' Buauavu'rr'r cu'ny

upyntnocri, ulo,qie rra BeJloc?rneAucra B nrtrxirifi to'rqi mocry'

!aao:
nr. = 80 xr
u = 10 rvr/c I a 4oqeutpoBl{M npltcxopennsivl d:

R=20nt u2
A=-

RF 
-?_np

V nurtcnifi roqqi ruocry BeRTop AoqelrrpoBoro npn-

cropelrHff Hanpaulenufi aeprr.rna.rrbno Aolopr4' Ide npu-

cKopeHHn sA,qpyruM 3aKOHOM tlbrorona slrsBar{aeTbcff pirnogifi uoro 4aox

eenropin: cu.nu tsntinn fl F, = 6$ , Ha[pffMJIeHoi reptrara;rnro Aollpray'

i cunu npyxuocri in, 4irouoi s 6o*y r,tocty i uanpnrvrnenoi BeprI{$aJIb-

Hogoropu: m!+\o=v16.
cuparrryeuo nici oy BeprrrKa.irbso Aoropr4 i sanurlleero qe pirr-ranna

n npoercqiax Ha qro Bicb: -mg + Fae -- nxa,

SsiAcE oAepniyeMo Qopruyry g.r,n o6vracleuna MoAyJrs cunll rlpyxc-

nocri {u: (,,2 \
Fnp=na*rtg=rn(a+9)=-l 

" 
*t 

It\/



Teopin nnxrc nDaxrnxa

( s .)
[q,]="" l+.5J="" #=".
.," =ro f **ro)=rroe rr.' l.zu )
Bi1noai1u: f ZOO H.

Lle rpe6a sHarn! lmnynuc rina
Imny;rrc ri.na - rexroprra $iauqHa se_

Jrr4rrlrna, u1o e ruiporo uexaniuuoro pyxy:
F =m'6,

rcF -iunylrcriaa, 
r I Kr'Mrpj=l_;

tn. - uaca rira, [rn] = rr;D - ruera4xicrl pyxy ri,rra, [u]'= *r/c.

'fmny.nrc 
cuJrlr - BeKTopHa Berurrr4ra, u1o e ruiporo 4ii cra.nu:

I=F.t,
A" f -iruny.nlc cutru, fIl=H.c;
.F - crana, tfl = H;
t - qac Aii curr-r, [t] = c.

Barcon a6epencenua iuny.rrlcy
Poar.ngHeuo rino a6o a""r"*y,io ," ulnayrnocri sosuirunj.x cz.t.Saurnena cncreMa -- crrcreMa rin, t4o ne esaeuogirog s ilturraMzriaaura, axi ue axo,qarb y qrc cr{creMy. .

V rlsonay aHnaAKy F =0 , 9= 
^ 

Ld 
=o-at Lt

Be*oprra cynaa i*rny.rrrcir ri,r aaunnenoi cr.rcreuu gaJrr{uraerbc.fi ,,e-
sMinnoro n inep4ia.nrnifi cracrenai ni.q;riny: I = O a6o 1i = sen.;,-at

p - nonxnfi iuuy.nrc oaMrcrresol-cucreiur,r ria.

,{pyrrafi aarcon Hrrorona n iunylrcuirl Sopui:_ u _u^
d="

; * 1 4 r-i-ri
f =mLA-----------_--!__)F=m- "o a

- 
F':.^o - :v, e- AP: nLLo---+ 

F = 
Ap

Ft =mAA A,

Po:gin l. f4exaHiKa

Fr+ F z= Fi+ F {, mr6 r+ mriJ, = mtd t' + m{i { "

ST,Tenrogos Macor, 130 r sa6au*taerb-
cfl si msurrcicra 2 wr/c Ao HepyxoMolo

€alroaqntenu

noieaa Macolo 1170 r. 3 ffioro runugxicrro pyxaTl4Merbcr noieg nic-

JIs SqenJIerrHS s tenfloaogoNl?

dr= 1120 r= 1,17' 106 nr I Ocxi.naxra noioA 6ys sepyxoMl4M' ro BeK-

ms= nlr+ nl'z Top?r ulBtr,q&ocri t)t TenJlotsoBa Ao sqen-

JreHHfl ft uran,4xocti D, rennoxoaa paeom

s noigtolvl nic.tls o'renlegH Jt rl&pailer"l bgi,

!,anat
nr=130t=1,3'105rcr
ut= 2 w/c

[!auol
mr = 200 rcr
ur=1u/c
mr*60xr
1) tir'*4 wtlc;2) tl

Poaa'aeauna
3a gaxonou oSepencenxa irvlny;rlcy :

mr6 ,+ mr6 , = rnsds'

i npoeruii uerctopin ur Ta us Mollclla eauinntn ixniull Mog,yrtlluu:

m])1+fnzu2=fflg?staniAcuuragAttictsuuren;roaosafinois,qanic.nge.ren-
JIEHHfl CfAfiOBIITb:

MM
lrLJ),+mrl)r, 

*"' 
-+Kr' 

--
uo =-; ru.l=----9-----li-- 

* 
.

"m,Krc
tr,3'10"'2+0u^=4=O,2v/e," 1,3.10'

Bi7noai?a: O,2 ttr1c'

58. Is qosHa M&colo 200 rr, IIlc) pyxa€rbca ai ruua4nicr:rc I' rvry'c, nipuao

XJrOnr{r4It MACOIO 50 nn" ,flttOlo CTAITS UIEI4AriiCrl 11OSHA' 'trfiII{O X.71O11-

rrr.rK crpHseel l) e noprilu uosHa ui rusH.qmicrro 4 u/c; 2) 3 soca qoBlra

ai ruaugxicrn 2u/c7
Poae'aaattus

(m, + mr)' $, = mtd | + nt;J r' "

Xnonqnx nepedysae s 'loBlli * utE uz.

l) Xnonunn crpu6ae c noplau, toSro

y 6in, nporunelrclIl,Ifi go pyxy uonna, f ,'

i o-l * rlpotlrJlefiiuo iranp'nanneni.*'?
=2 u/c



leopt8 nnoq nDaKTni(a

(m, + mr) " u, = mru r" - rnru r',

, r, =(\r!*r\'_rr* *rr r' ; ,r, =.?I91.!g.4 =z,zs tt/c.- nt1 ' ?00
?) X.nonuur crpl,r6de B Hoca, qo6ro no xo4y pyxy rroBr{a,

d t' i 0z' - oAlroxanpsunerri.

(m, + mr). a, = mru r' + nrru r',

, (m,+m"\.u,-,ur.=\ r -"-zt -t nauz, 
,r,=310*l:19 3 

=o,75 rvt/e.m1 200
Bilnaai}a: L) 2,25 m/c;2J O,T5 wr/c.

59' 3 raprrraru Macorc 200 Kn er,urilrae JrApo Macoro 1 xr si usur*icrio 400
m/c ui.q KyroM 60o go ropasonry. flra ruangricrr si.qna.ri rapuarr.r?

flaao: I poae'aeanafl

fr'-:f::J" | 
*'0,'F m26 z = m,o,' + nl,o,' *

dr-1rr l+ mr6r'+mrdr'=0 =*
u"=0ru/c | + mrdr'=_mz6z,.
ur'=400 rvry'c I SHar {*D BKaBye Hare, rqoruBurq-
c = 60o I rcocri agpa fi rapMarr{ nporr,rJrerr(uo

HanpffMJreHi..
u;-? | axorarapMaracrpinararopusou-

TaJILI{O, TO

ur,=w{, ur,=1.199= z r*/c.

Ocri.rsxn rapMara crpinee nig xytour c = 6go go oci O*, ro:
t) tr''*l) z' cos il, ltlrur' = mrut' co$ 6[,

,,,_ tnrur'cosG 1.400.0,5
"t =-*7-, ', =-Ti6-=1 n/c.

Bidnoaiilu; I Nt/c.

Ue rpe6a 3lrarn! Fo6ora
llfexani"rna po6ora uotriftnoi cl.rnu --(bi'$r{He Berrrrrrtr{Ha' nra 4opionroe cfi &fiflp'oMy.qo6ytrcy senropia cunH

ft neperuirqeuna:

"4=f.,,$, la]*g.M*,Ufir
C *F'S.eosg
1. s=oo t-* _-s

cosrl=l ,+.r4. =I.S -/ry?.*??T;

Po:gin l. f4exanira 49

3.

2. 0" < rx < 90o,
coscr>0 * A =F.8.coscx>0

tr = 90"
costr=0 *A=O

40, Koop.qunara ti.na oMinlostlcn sa aa-

RolroM r = 10 + 2t +t2. Pisgo,[ifitra cnn
4opianroe 20 H. 3safiru poGory cI/uI oa

4. 90'<{t<180o, cosc[<0
* A=-F.S.cosu<0

F
\ rYN]lT*s

777727?77277

ct = 180",
cosct=-1 .-rA=-F.S<0

Camogqnrenu

5c.
Jf,aao: Pose'eaaunn
x =LO+2t+t2 | Ba BtrcuarreriutlM, 4 =F'S.
F=20H
t*5c
A*?

n+2
Pyx pinronpucnopenuii "+ S =uot +?

PisEsHHs pyxy s BaraJIblIoMy nur.nagi:
at2, =.ro +uof +l-'

orx{e, .fiKlqo r =10+2r +f r, to ua*2 tt/c,

9=1. a*2 m/cl"
2

-( 4r')
Orxe, A = F'l uot +i- i'\ 2J

la l=H []1."+{..' l= g.pr = gx..
[c c' )

e = zo.( z. s+-z*i )= lo'1r0+e5) = r6s g)rc.l. z)
Bidruodi0u:700 Allt.

41. S sogn (n r.rrr-r6utrn 50 ru) ni.quiM&Iorrr Ho noaepx$ro naruinr o6'eMor,I
0,6 ma i rycrnnoro 250t) xrlMs, Bnafiru po6ory a ui.quarta R&Mesa.
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Poaa'seauua
IIa rcatnins, u4o nepe6yaae y bogi, 4ie rururonxy-
Ba.rrLHa cr{fia, sxa Ba saxoHom Apxirrae4a 4opiunroe:
Fo =p*o .gV .

PoSota a nigxa'rr:x KaMeHff crarron!{fb:
A=F.h, se F=mp1 -Fo,

m=p.V + A =(rng *4 ).n;
4 =(pv€ -p*o"sv ) n=(o-v**) vsn;

Ir]=# *- + *=5#i.*=".rur=ArK.

,4 = (2b00 - 1000). 0, 6. 10. b = 1 d00. B0 = 4b. 103 Anr.
Bidnoei0az 45 . 1.03.Ibx.

Eneprin
Snepria - cnaJrapsa $ianvna re.nu-

quua, rqo e lripolo a,qaruocri tina (a6o cr{creMr.r rin) anxoxarlr po6ory
rnacni4or sMixr4 caoro.crany.

Mexaniqna euepria xapolirepriroye pyx i usaemo.4iro rin;
"& =_0* +8n, [fi] * [*r.
ICinernqna enepria

Kineruqna eneprin ,0. * vaernxa uexaniqHoi eueprii, sny Marorb
ri.na nxac.rigorc cBoro pyxy:

8."=y:.^2
V crani crrorcol'o (u * 0) .E* = 0 * sy"nsonnr? pinei6.

I'eapena npo rcinemuvty eveptin
Suisa xinerr.rvnoi enepniii rina nig qac ilepexoAy B orquoro rroJro-

xrelrfiff n inure qopinnroe poGori aeix cur, u{o Airorb xa rito.
, -&er -.8*, *A"E*.

florenqionrna eueprin
Iforenqiantna enepria Xn *- uacruua Mexaui'ruoi exeprii,

ByMoBJreHa noaeuogiero pi$Hi.{x rin n6o qactun riffa.
ITameut4lanuna enepaia mina, ni7ruamaaa na| seil.neta

E n * tttgh,
ge rn - Maca, TiJtai

g - npncxopenna sintsoro fia,f;ilrusi

!auol
h=5nr
I/= 0,6 trrs

p = 2500 rr,/ru3
P"oon = 1000 xr/u3

A_?

qe rpe6a tnarn!

T
I'r*n

?otginL llexanina

x=O - Hynrosufipinens,

E"=!+,
Ee r - Berrr{quxa,qe6opl;aqii,

r=Iz-ly x=la-Ii
ft - roe$iqieuT )rcopcrxocri npyxcr.rnn;
l, - ,Aorrruna negeSoprvrosauoi upyncu-

nu (* = 0).
r=lz-lr>0 -Posrar,
x - lr- l, <O - crrrcKarrxa.

h - sucora riaa na.4 3e*rnero.

-E- =0.|" l nynroanft uexrop h 11 Ro,*nih=0 |

II om e u.4ia ton a e rue p z ia npy rr Ho 0 e Q op m o a a xo[ np y w u au

51

II ome aqiatarua eruep e ia ep d.6i7n au,ittvoi a e ae mo? ili

.R -+- - nyrr'oalrfi pirenr,

E-=-G'*''*',"R
Ae mL, m2 - Mactl vatepia.nHilax roqoK;

.R - aigcranr uix rr,rur,r;
..I{.nr2

G =6,672.LO-tt:j-{- - rpaBrrar{rr{Ha craJra.
Kr'

Po6ora cnnn rRxdHHn

F = rkg,
S = ht_ hzi

A=F.S.cosa o=0 ,A=mg(hr-hr),

A =mght-mghz =En, -Xn,,

A =-AE,.

Jn a. mep La nbtu x nloq.o rc
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Po6ora cr,rau rsxirrr t = \

3 rporrrne)rc'"* ,"urroJl !ji1 | aoniauroe suini notenqiaarxoi eaeprii
d l He aarrexrurr ai4 rpaercropii pyxy.

Camoaqnrerlu tl?. Jho4uxa ruacoro Z0rcrcuycftaerbcfl cxo_

FOoora cnnr,t npyx{}tocri

4o = 4o (r ) , ro6to cuna oa.nenc*rrs ui4
KOOpAnHaTIlr, OT]tde e gmiugoto,

qe rBe6a cxarn!

Camoa.rnredu

,qaM^r.r AoBlKuHoro 20 M, po3TaruoBaHaMlr

!auo: ;;;;ffi;11
Poee'aeauun

! =-r^O ", I 
poOora cunra rar*tinua 4opirrroe 4o-s=20u 6yrnyuogy.na aerropacunu F
Ayrr6 BeKTopa nepemirqenna i
Hyc Kyra cr uirrc aerropauu F
A = .F's cos fl = m.€ts cos ct.

HAMO-

ixocu-
id:A_?

A_?

Kyr 4opirrroe 80", cos 30o = 0,b.

9T1x", 4 =20.10.20.0,b=2000 Axc.Bilnoaila:, 7000,4arc.

.t 
*;"Tny:"_":r.l;TtlllTl-rr ",,aAKr,rM 

cxu.rroM Ha Br4cory, npu.
:l?fi ::i::::i^9,9.13iryj"Hvv,3AoB'n";;;"";;;#;-
f#"*'Jt#-'::t::::-1-3.y/"''axupiof "sd;;;;;;;"":il:;ninft orvry? Tepranr snexryBarr{.

!aaat Poee',f,saurua
m=20 xr
h=2,5rv
.F= 300 H
a = E tt/cz

PoSora cra.iru upyrxuocti (40 ) nopi"*roe oMiHi noreHrlialr,uoienepri-I
s nporrrJrexcurrM BHarcoM i He sareu(r4rr ai4 (popiun r:paerropii.

ilorex4ianuri crl n (q*, 4, ) - cvtxrr, po6ora nKr,rx He aarrerrcHrb
rig ipopuu rpaexropii ft sngtraqaerrcn rinarcu noqarxoBr4M i rcinqennrr
no.noncenusna rina.

Po6ora no'reuqiantnoi clran BB"qoBil{ BaMx}reHoro Konrypa 4opin-
Hro€ ITyJIK).

tnd=i +mp +N.
Ox;Ima=F-rzgsinc+0,
ay:lo=o-mg coscr+N;

{N=rn8 cosa, (F*o=piy'=0)

fma=F -mg sincr=+ mg sina=F -ma.
h-mE*=F-mo, I= ^Eh ,I F_ma,

.hsrn0=7,

A=ma.l,

A=na. n9h 
=n'ogh .

F -ma F -tta'

Iano: Paee'asaaun
k = ZOD H / wr j Sa,saxonom lyra npoeirqia eexropa ctrnu npy*rnocri ua

44. O6qxcnirr po6ory cr.r,nu npyxcuocti nig
vac auiur.r ge$opuaqii npyncrHu xrof)cr-
xicrm 200 H/M ai,q trr = 2 cm Ao 12 = 6

rr =2'10-z tu

Jcz = 6'10-2 tu

A_?

eicr Or, HarrpauJ:reuy BBAoB)rc tsexTopa nepenriuleuusr
xinqn npyncunra ni.q.rac ii ge@opnraqii, 4opiauroe:
Fno=-kx''

Ocxinrxra cr{rra flpy]riuocri srvrisroef bcs nponopqifi uo 4eSopuaqii,
4na odvracJreuua po6otra MorIcHa sxafiru cepeAHe ofiaqeHHfr tii npoenqii
ni4 uac ruiuu ge$opMaUil npy'&fiur,r uig 2 cru 4o 6 cr,r:

.--2 M Mnr''-;-';-'M
[A J:r-----.S:--9--

Mn_KI._;
c-

= 
r9',^i 

li.?u =r2b Aat.300 _20.3
Bidnoeida:,126 A*c.

,.-z M M2

= 
^' 'A;i- 

=*"' { =s.u=A,,..
Kr.-;

c-

4", +4"" _hx, _hx.,

22-'
r* r II H
| 4, "." l=_-' M---:'M - lI'

M IVI

4o"up

4o"uo

A=F.S.coscr

F""o=hx,ir+ ,

S = ni -.rc2;
cr=0

=hti-.i) =n*? -n*i22
A =E.r-En",

A =*A.8'.

*2AA. 2.1A 2 - 200. 6. 1"0-'z
=-8 H.



qA

Po6ora cr.rnra npy*cnocri 4opinuroe 4o6yrry MoAyria cepeAuboro BHa_
qenHs ct4r[ Ira MoAyJtb nepeuir4enna r? xocrnyc nyra mixc ur4Mu BeKTo-
panrra: A =F,,o"up (*r-"r)cosu.

IIi4 vac poaTrary npylrcr4xr{ BeKTop crrJrv npy}rcuocri Ha[palrae_
uufi nporlrneirrHo Ao BeKTopa nepeuirqennfi, ToMy xyr c, uixc nlruu
4opiaxroe L80", a cos cx = 1. To.qi po6ora currv npylrrocri ctanoerrruMe

A = -4r*o (xr- xr);

tAl=H.ru=I{;x.
A =-8.4.10-2 =-0,82 .4xr.
Po6ory cr{Jri.r 

''pyrr'ocri laoxcua onafrrn i sa aMi'orc norenuiaaruol
ereprii rrpy?icLrHr,r:

A =-(8,,-E

I oJ=E *' -5.*, = fl .p1 =.{rx.MM

a =-[zoo's-o ro* -3oo:Sg:l=-0,r, 4,,..{,22)
Bi1 ndaidu: -0,32 l-(*c.

45.,{unalroraerp, po3paxosaHr.rfi na 40 H, Mae npyxcr4Hy rxopctxicrro
500 Hhr. flxy po6c,ry norpi6no BrrroHarn, 14o6 poorarru rpyrrcr4uy
oig cepe4rzum firr{aJ'rr,t 4o ocrannroi uoainxz?

, ( nrZ pr.' \t=-t*_Jt.\t (. z z )'

,Quuo:
F:40 H
ft = 500 H/m
Fr=2a}l
LA- ?

tr'o = hxo .+

F -kx

F"

t?

F
h

u = 
aoi;zoq' =lgfr#g=12 ,.ix.

Ri0noai1a: 1,2 [nc.

""=!*-+[*l' "=#=*t#l
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Po6ora cnnn reprn Lle rpe6a 3Harn!

d=I80',
cec=_1,
I*r=Fx'

A =F.S.coss N'ne rA=-1tmgS.

Po6ora .F*o ru"nag" nig'eruna.

46. Br,raua.rre *riuiua;rrne egaqenrr,g raJrb -

Misuoro ruJrgxy artirxra, rqo [orraJra
CaHoBqnrenb

raJbMyBaulrfl Ha ropuoollra,nurift Ainsuqi uloce, rcoJII4 rusugxicru
pyxy 6y.na 2O u/c.I0oe$iqienr tepra 4opioNoe 0,5.

Poaa'aaaurua
uo = 20 mr/c I la,nrruinnrafi rnnsx anrisru na6ynarrame uiniua.nrnoro
u = O u/c I enaveuxa npl{ MaKctIMaJIbHoMy arratlegni cu.nu repra. Mo-

F=0r5 ,qyJIB MarcclrMaJrbHoro BnatleHrrff cI{JIu reprfl 4opianroe :

4"o."* =lrmg 'S-,n - ?

(r'-rli={'-Fon.
'2h

Bexrop clr.nra F*o ni,c vac raJIbMyaaHH.s HanpaMnentIfi npornnexcno

Ao BeKropiB rusuAxocri t)o ft nepemiulenn,x S.
Pyx pinnocnosimueunfi , orxie, nepeMirqenna AopiBuro€ :

atz
D = U^f, --."2
Sxa.renna qacy t MolfiHa ouafiru a yMoBrI u =u0 -at = 0:

tt
f, =---!-,

ToAi .qnn Mo,qyn.E nepemiulennff S o.qeplfi yeMo :

^ u^u^ aul u^'
D; =#*+=r.a, 2a" 2a

F"vns^ul,
Ocxi.rirnu 6 = l-E!.ElL = IJll9- = Pg, To S.in = :3,rn tn 2ytg

Tannfi caMltft peoyxbrar Molrcua oAepa{ar!!, BacrocoByrotru reopeMn

npo rinetnuuy exeprircr A = AE o,

F*p r""srrn cos 0=E*, - E -, =o*ry = -#.
Ocrci,nsnpr ge$rop cunll Teprf, nporlrJlet*{Hr{fi ,qo BeRTopa nepeMilr1en'

r{rr, ldyT {l = 180o, cog cI = -1. Tonry

^ mul ,,1
-Ffrgs*in =-?, s,,"=lfr.'
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M,--;-
ls-,- l=-s- = M.

M

c-

^ 400
D-,- =-=4U lU.

2.0,5.10
Bilnoei}u: 4O trt.

47. Koaoanap Macoro 60 xr sa iaepqiero npoinc4xae 80 v 4o noBuoi ay-
nt4HKn no rnaAKift lrosepxHi rrboAy. O6.rzcruru po6ory cu.nlr TepTff,
anrqo roe$iqiexr repra 0,015.

!aruo: Pose'asauna
rz = 60 rcr I Po6ora crrJrr4 TeDTrr:
S=80u A =4"p"S.cosg.
p = 0'015 | 3a suauaqeHnffna, F*n = p.N.
A_?

- --------_--_, -tg
N = rng, ToMy rqo pyx s4iftcnmerbcr{ rro ropusonranrnift
nonepxni + A =VmE .S.cos cr,

(t = 180' =+ cos0=-1, ToMy tr{o cuna rept{ saB}fi.q}r HanpfiMJreEa
npoTr{Jrerr(Ho Ao pyxy.

Ornre, .4 --ttn?gs.

[Al=rcn{M=4}K.c'
A = -0, 015'60. 10' 80 =-?2O Axc.
Bilnoai}u:, -720,&xt.

48. Anrisna Macoro 2 t pyruae 0 nprrcropenwam 2 m/cz i posraHaerucr
uporlrloM 5 c na ropneonransnifi ginan4i 4oponu. Bnafitu po6ory sa
qeft uac, an:qo roe(piqiexr onopy pyxy 0,01.

Poaa'aaanae
n=2,r=2.10sKr I A=F.S, ge F = rzla+F*0.
a= 2 u/cz
f=5c
P = 0,01

A-7

Pyx pianonpncnopesnft =r S = uot +4,

A€ uo = o ea (yuororo eagaui) * s=4.
2

4"0 = F'N = FmE , roMy rqo 4iannra goporpr roplrsoHraJrbH&,

orxce,,4 =(rna+pmg ). { =@**, ) +,
rrr (tt m\rcn.ru.cg
ta J=i,;r* 

"t 
j*fr="'M=A'K'

Po:nin 1. l4exanina

til

il

A = (z+o,0L't01. ?!g J' f = 2, 1. 50. 103 = t05. 103 .4Nc.

BiOnoeida: L05 . 103 [*c.

3axon 36epex(eHnn MexaHiqHoi
eHePrii

.flxrqo vim rin4rvru aaurcnegoi cl4creMfi 4iror:r rinsru norenqia.rrni
cr.rJrlr, rloBlra Mexasiqsa exepria s6epiraerr,cn.

E =E*+.Eo -const.
E.. +E^ =8.. +E- .

Lle rpe6a 3Harn!

49. Ha nncori 2,2 M siA uonepxni 3e*r.ni
M'ff.r MaB runra4xicrr l0 nr/c. S ,sroro
rtrrz4nicrro pyxarr4Merbca rvr',fi.r Sina norepxni 3eu.ni? Onopou
nositpa aHexryBarlr, npr4cKopeHHs airsnoro na4inua BBalrcarr4 Ta-
KuM, rqo 4opieuroe L0 u/c2.

fiano: Poee'asaruna
hr= 2,2 v I Ocxi.rrrxu Ha M'ss .4ie riarxv cr,rna rsxcixna 3euri, 4o
hz=ou aauxnenoi cucreMl4 *Senala-u'sqD BacrocveMo BaKoH
ur= 7O w/c I e6epexcenNa uexani'rnoi eueprii, ariAno a sxr.rM [oBHa
g= lO vr/c2 | vrexauiunaeneprinoaruruaerbcfl nesuixnoro, agMiHaKi-

uetu.rnoi eneprii ru'ava gopinNroe arvriNi ftoro notenqiarr,-
uoi eneprii, yaarifi B nporr4JrerrcHlrM grrarcoM:

€amoa,{ntenu

E*,-E*, =-(-E,, -8", )

.fircu1o nnaca m'ava ,,,, ,rr mv? rnu?

';-t=-{mgh,-rnsh,) +

+ u|-ul =2e (h,- hz) .

u z=

Ir, ]=

,, =fi.tozp+roo =J144 =12 y11s"

Bi0noaiiu:12 w/c.

50. li,qpoerertpoctanqia s Brrcororo rpe6ai 222muupodnre 23,5 uap4
rBr' ' roA erexrpoenepniiica pir. Cxinr,rvr BoAr^ npoxoAlrrL aa pir ue-
pea ri4poryp6iuz cranqii? Bna*caru, rqo norenqiaar,na enepria nogu
noenictro neperBopro€Tbcfl B eJrexTpraqrry enepriro.

Mv.,M
-;'M+---- =-c-c-c
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Poaa'gaauaa
Enexrpoeneprir orpr,ruyerbca sa paxyr{orc
neperBopenlrs KiserutrHor eneprii pyxy
BoAr4 B enepriro eneKTpr4irsoro crpyMy.
Kirrerz.lna eueprin BoAr4 orpraMyerbcs
y peByJrbrari nepereopeuna norerrlialu-
Hoi exepr.ii BoAr,r Ha repnrraui, rpe6ai a xi-
rrerrrtrgy - s ocnosi rpe6.ui.

Orxce, nr.rpo6,rena ri4poe,uerrpocraurliero eJreKTpoeuepri.fi E,qopis-
Hroe sMini norenrliananor eueplii A.&n to4r,r, y3srirl B nporr.rrex{Hr4M
BHaKoM: E =-AXn =-(mgh"-rnghr)=mS (hr-hr). (1)

Bzpasuvo Macy m BoAr{ qepea ii o6'eM 7i rycrnny pi m=pV . (2,)

3 pinnoctefi (1) i (2) anafigenro Blrpaa Arrn o6'emy nogra, uqo npofiuna
vepea rigpoarperara crauqii:

V=-i
pe (4- hr)

r-- i ,I[xclyl=+-M".III M
-; -;'M
M" C-

8, 46 . 1016y =-:-----=o,8.1010 u3.
to".10.222

Bi?noaila:3,8 . 10ro M3.

51. O4ran u'av noJreris nicra yAapy ni4 xyrou 30o 49 roplrrsouTy s nolrar-
r{oBolo ruura4ricrro 3O ru/c, a Apyrrzri M'ffq - nig nyronr 60o e no'rar-
KoBoro llrnrlArcicrro 20 u/c. M',aqi siruroBxHyrrlc,s g nolrori. IIItu.u-
xicrr srcoro u'aua 6yla 6i.nrruoro ni4 vac sirrneuus? x{r.r e n yilroni
sartsi,aarri?

!ano:
0r = 30o

uo, =30 nafc

0s = 60o
uo,=20 wtfc

ul_ 
-u3,-zen -goo-2gh >1 =+ rr. 6i;i''a.u! ufi,-zgh 4oo-2gh - '

Poan'RayeanHJ{ BaBAaHHff He Bare}Kkrri, ni4 novarxonr.rx rcyrin.
Bi1noailu: u, 6i;n,nra; gaHi npo xyrn saiiui"

l'or4in 1, Mexanixa 59

fiauo:
E = 2,35' 10ro xBr . fofi =
= 8,45 . 1016.{m
p = 103 rr/m3
hr= 222 t'r
&z=0nr

v--? floryxnicru
Iloryxnicrr - cKarrffpra $iervna ne-

rrrrlr4ua, uio 4opinnroe nigxourenuro Br.rr{onar{oi po6orra 4o npolri.rxxy
r{acy, ga srcraft soHa spo6.nexa.

52. ICpan ni4nirvrae Banralrc vracoro 2 :r na
Br4cory 24wsa 2 xn.3nafirn uexasiq-
ny noryrrcnicrr,. Clrnaulr reprff B HexryBaru.

!aruo: Poaa',ssaruua
m=2r= 200 rcr I Mexaniunanoryrxuicrl4opirumc:
h=24yr
t=2xg=L20c

t{e rpe6a 3narn!

CaMog,{ntenu

Nl,UII{MAHHff BAHTA-

Posa'aeattrua
En, *n,, =E*r+8n,,

rnruf,. m,u:
-n-=;+mgh * ur =

m"u1 - ,,2z u2 _',e2v2 +m^gh 3,, _
22|'U2b|'<U2_

u =L; lrrl= 4* =n'.t"c

Mexaui.rHa po6oraA eonnirrnix cr,r;r y npoqeci
xcy gopiruroe sMini fioro norenqia.nr,uoi eneprii:

A=E^ -E^ =mgh-O=mgh = N =lEh .P2?1"t

M
KI'-'M 2

I rrl ?'liv l=:=xr.'." =Br.cc"
2000.10.24l/= -""" -" -^ =4'103 Br.

r20
Bi1noai1a:4 . 103 Br.

trr=*=*,

Koegiqieur rcopucroi sii (KKA)
KKI - (piar.runa nellrqlrna, rqo,qopinaroe ni4uourerrnro xopracHoi

po6orn 4o nciei arnrpavenoi po6orrz (y ni4corxax):

q = 
-: .'P 100'/" ; q < 100% .
4"",

t)j E. wh
-=t,u2 \ui,-zgn'



55. Jlirarc Mae qorr{pr4 AB}rryHn, craJra rsrt4 Ko}rcxoro - l0g rcH. ,flxa rco-
pr.rcHa noryrKxicrr 4aar,ynia ni4-uae noJrbory nirarca ai ruenAiticrro
864 rcrrn/rog?

Iano:
F=103mH=1,03.105H
u = 864 KM/ro,q =24A m/c

Mexani.rua po6ora, 0a yMoara a6iry naupauxin nercropir cvn, F
i nepeivrirqenua S, 4opinnroe: .4 =FS.

Snincu 4;ra uexauiuHoi uor:yxnocri uaeuo:Ars
ll 

-*----.-tt
Ocici.nlrra 4aa pinnorvripnoro npffMoJrixifiaoro pyxy
ro N =Fu.

lN l= 
j!.u 

= sr.
c

N -240.1,03.1.05 =2,5.107 Br:.

BiOnoaila:2,5' 107 Br.

54.Hacoc, ABuryH llroro poa*r{Eae rrorylrui.c,r:r, 25 rBr, nigifiMae
100 rvls HaQrn Ea Blrcory 6 rrr sa 8 xr. Bnafirra KKA ycranoaKr.,
lycruua sa$rn - 800 rcr/ms.

,Q,ano: Pote',naaurua
N = 25 rcBr * 25 . 103 Bt I ItK.{ ycranoBrvr Br4aparra€rbcff:
tr/= 100 rvrs

h=6m
f=8xn=480c
p = 800 rcr,/rd

4.--?

A*or=F'S=m9.lt,
ge m=pV -MacanaSru.
llotyxlrricrr, W =L.+ A,u, =.1y''f .

t

o:rr*re, n =9!gh ,'Nr

Poea'adaruwa
Itopncna norynruicrr N 4raryuin AopiB-
uioc ri4lroruennm naexaui.qnoi poSorr.r A,4o
iracy t:

A

N =:.
L

llrl= A* =et.
c

n = 
A*9L,

' A*,,'
Ae 4,.p - Koprlcuapo6oraa uignarra na$rr.r;
Asm..-- Burpavera po6ora.

l'olnin 1. Mexanixa

llauoz Poee'asauua
N = 84 xBr = 84' 1O2 Bt l,frrqossalxarr4pyxrparro-

. I Kr'M3'M'M Hu Axc'c
ttlt=-I ri u" .c" 'Br.c Br'c Axc'c

800.100.10.6 co
n=-=" =o.4=4o'h.'' 25.10".480 80
Bi1noaiAa: 40'h .

55, flo noxu.nift nopoai Tpaxrop 3 rsroBoro uorylrcHicrro 84 rBr t.srne
upraviu Macoro 5 r. Bxafitlr rxBl{l1nicrb rpa*Topa' 3 aKolo aiH 3Mo)fie

at{rarHyru [purlin na niAiotu 0,6 u, arcrqo Koe(biqieHT Teprtr 0'3.

61reoptfi nnnc npaHTnKa

m.=5r=5'103xr
sin (t = 0,6
F=0'3
u-?

pa piaxouipnuM, To:

F*n+mS +ii +.F =0.
flporegervro oci rcoopgunat
i aalumeMo npoerqii cnl:

Ox : [ -F*, - mg sincr + 0 + F = 0,

og:lg-tnecos0,+N =o;

{" =O*o +mg sin0,

[N = nzT coscr.

fli,qcraslrr"ro Brdpaa Ans N y tlopuyly F,ns cwn reprfi:
F*n=W=pmgco$Ct.
fli4cranurr,Io otplruanufi BI,Ipaa y rrepue piBHsHEfl:

F = vwg cos 0, + tng sin d,

F =rng (pcosa+sino).

"o*o=dliin=rJ + F = mE("i" "*rr.6-.i"' " ).

x =L=p'!=r, N

rnr (sin a+p{=;,a) '

r r Br.cz Br .(xcrl!i=-=t-J Kr'M H H'c
84.103

r.to'.to(o,o+0,3 .,[-0d ) 50'(0'6+0'3'0'8)

Bi)noei?vt 2 w/c.

56. Ha srirniii cr"rysi s AoBlnlruoro poaroxy 135 u i Koe(biqieHToM o[opy
0,03 pooranasrLcs aeponnarr Macolo 600 xr. 3nafiru cepegHro Ko-
pncHy rrory)r{nictr niA uac posrolry aepoflnana, flKuIo Anfl SJIbory

ftorvry notpi6no ua6patr.r urun4xictt 27 ut/c.

N
=) U=-=

F

H.tvl M

H'c c

84 84=-=z M/C.
50.0,84
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Posa',naaruua
A

rrorv)KHtcrl' ,lY =-'
L

a =f .S=4.1 =+ N =P-.1 ,', t,
Ae t - ilac posrouy AJrs AocsrHenna xeo6xi4noi a;rirnoi
urnr.r4rocri.

!au.o:
l=135u
P = 0'03
m=600xr
v=27 w/c

N_?

[,=+,
l, =i,

3a 4pyrnru BaKoHoM Hsrorona enafi4ervro crrrJry rgrr{:

ma=F,-vms - F,=m(a+1tg) * r, =*(*.*),
\oo )

/t\D lu- I* =* t lo+ttc );
tnl=*".1r.I I' *

c \ c-'M

N=600.31.( "'2 \ 2.135
Bidnoai1o:24,3 " lO3

Itluu'
4 ---. U--,u 2 t 2' 2l

H.rvr Axc
cc

oa) M M

c') c c-

\
+ 0,03.10J = 300

Br.

Lle rpe6a rnarn!

4ii cra.rz \Fu f").
Mouenr cnnu: Mr=\.li

VMosa pirnorarn Ba?$erfl :

rrlo br:iy)fiarb AJrfl rreperBopeHlra crrJru.
Batrcinu

Baaci.rrr - ncopcrrrlfi crpra)r{exb, ulo Mae

nicr o6epranna.
ff;re.re cunn (t, l") - nairroporrua nig- *

cranr ei4 oci o6epraxna (rourca O).qo fiiuii r I

Mz= Fz'Iz'

I, F,i=- aoo
lz Fr

Hepyxomuft.6norc
Hepyxorrzfi 6nor uinse nanpauox 4ii cnau i e pin.

IIOnJIeqLIM BalKeJIeM:

lt=Ir=R,
Ft = Fz'

27 . (2,7 + O,3)= 24,3. 103 Br,

Ilpocri uexarriglru
flpocri rvrexauisuu - npprcrocyBaxrrJ{,

Mt=Mz'

Pyxomu{t 6norc
Pyxouufi 6aorc ne suinroe saupaurcy 4ii cnara; rin

e Ba)KeJreM si cninni.qnoxrer{I{fiM 1.,:I,=7;2, Aaloqrr
Br{rpalu y crz-niy ABa paor{:

p
-=2",l

<, 3a na n't e n.p &6u Jr a * ne xani rcu

Ilpocri nrexasiaras rte ,q&I€|?L sr4r'paruy r po6oti: y cxi.rurra paain
Blrrpa€Mo n cn.ni, y c'r'i"nr,lcrr rx pariu nporpaeMo y uigcrani.

57.[sa aanra*ci Macarru 90 r i 270 r
S eAHaIil HepOSTTTXCHOIO rrHTKOrO, nepe-

/lauo: Posa'asauHJt
mt= 90 r = 0,09 rcr i Hurra Hepoarrr]fiHe., ol'xce,
mz=27Or=0,27 rr I r), =-0., dt=-82.
or- ?

er- ?

Tr-*?
Tr- ?
p *'l
-l

Pr- ?

flpoerriia Ha sicl' O.r gopieuroe HyJrKr.

Im.a. =m.p -7.
I 
',r*, '.-16 

[ m,a, = m,p _7,
O1t :,1mra, = mzg -T , * I

I L_*rur== mzg _T.
lq=-42;

ar.(m,+mr)=(m,-mr) E; a,=##: E.

BaNra.rx g 6i.nuuoro Macoro pyxa.erbcs ia npracnopeurrsM .{oHr4ay,

dt=*at=!12*Yt .g, a Barrra*r B Nrerr[ur]]o Mac.]]o pyxaerbcfl s rraM ca-t\ + nt2

MLIM npuCKopeHHJIM Aoropu.
KTMM

lal="-..-;=-";.Kr c- c-

Camogqnrelr

K!,Inyroro qepea Hepyxour,rfi 6"rox" Br*aiit. lr npr4cropenrr.fi ranraxcin,
cr.rJry EaTfiry nraftcra fi rary KolKlrorc) " i'.rli'rj.)1{}i. Macaura 6.noxy fi nnr-
KLI SHeXTyBaTI{, TepTJl He BpaXOByBAT:'i"

I
d"lMacamlr 6.no*y fi gnrlcn

HexTy€Mo, TepTfi He Bpaxo-

BYeMO: lr=1"=l 
^

Ha roncnuil a nanraxcis
ginrr,4ai cnnu: m$ iT.

:.
mtAt= rn'g 1'1',

mrd, = mr$ +i ,

mzE
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0, 09 -- 0, 27
o, =::------;:;- =-O,74 mlc2; ar=.-at=0,74 w/cz.' 0,09.0,27

T =m$-\ar=\E-\g.^, .*, =*,c.( l-*,-*r\=
mr+ m2 \ n'Lt+ m2 )

mt+m,-m1 +16 Zm,m,g
=ir\g.:-+=i,- ftrt + n12 t\ + tnz

I =2g \n\ .

fttr + m2

,. -2lrl=4::-=,11.
C- KT

T,=T,=t=! 10 
=0'=0=9 

?1?= =20.0,06?b=t,Bb H.
0,09+0,27

Bara -.-.- curra, s rrKoro sa$rax{ I}oa"sfye nignic, rodro lf | = lf l .

Pr=Pr=l =1,35 H.
Banraxci piauoi uacr Miill\rlr, oAHaKoBy Bary, roMy rqo pyxarou,cn ie

npucftopeuurrM, npr4qoMy nl)lrcxopenrrs HanpsM,xeui rax, udo sara 6iar-
uroro BarrraNcy Meurrra r.ip, tflE, a Bara Meuilroro - 6i.lrrua.

Bi|noeiAa: at=-O,V4 ttr/c2, ar=0,74 r,n/c?, Tr=Tr=Pr=Pz=1,35 H.

58. ltregaromuft sa"(inr AoB)Krr-
noro 2 ur nepedyrae a pisHo-
saai" To*rra orropu Jrefi{r,rm,
na ni,qcraui 40 crvr pi,q upa-
noro rinq.r Ba)rceJrft. 3nafirr.r
Macy BaETarKy, aalcplnneHorro
a rlroro 6orcy, rircqo Maca Apy-
roro tsaErTalfiy, gaKpirlJleHoro
Ha pyxoMoMy 6.noqi a Jrisoro
xiuqa narxeaa, gopianroe 4 nr.

flano:
L=2w
Jr=40cnn=0,4 u I FrIr=FrI,
nz="4xr

Poee'seaarue
VMosa pianonarn BaxfeJra:

ge lr,.lr- nnetli Ba)r{eJrff.

Fr=mr€"

Pyxomrafi 6rorc 4ae Burpaur y cuxi r 2 paen -t f, =\- = 449

Ocxi:rr,xlr Ir*lr=1, To 12-l-lt. 'farcrau *"""*,' 
2 2

lnglt =!8.-.1, = Zmrlr=mr{t-.t, ) -r o-r=-t(!:lt).''-ro-l 
Z 

". --'-l-l ---l \- *l v "-r 
2L

FosAin 1. f{exariina

xr.{r',r-rvrl 4.(2-0.4\
l-, J=--*- =:rcr; mt= -i"U- =8 rcr-

Bi}naeiAu:8 xr.

59. mr= L w, mr= 2 xr, tn.= 3 xr. 3irafftra upl{cxopej{r.rg cracreuu i clupt
Harrrry Hlrrox" *eir4a roe@irlieur repra 0"?5.

65

franot
Dt*trrr
ffit= 2 t<r
frt=3xr
P = 0,25

a*?
Fr* ?

Fr* ?

Poee'*saH*s..
Ocxi.nrr'"a m1 > m, ro Apy-
r,nii aantaNc pyxaerr,cs ilpa-
Bop)rq. Cnpartaynanmr{ upa.-
nopyl xicr,, aanr4ureMo rrpo-
erqii pinricnufi pyxy Lpyro-
fo EaxtTaxcyl

n7r& * tr', - F1 ^,*trlzg. (1)

__.-_--_-_-)F

i, lt F,
ff+--l l--!"a+* f{T--rz] |

ir't I rT,F,l
lm,lll | | l{1,"1I '1. I t..r'tlI i L J Y*i

n'li m,tg

Arra.xori'rni pialrfirrrrn n upoer4iax g;ra 1-ro fi 3-ro Baurancie:
fiLra=F,*tnr€, (2)

m'a= rnsg - I'2, (3)

SHafi4ervro cyuy ncix pinxaxs:
a {rn, + rn, + mr) = g ( *o - *, - lt mr}, (,4\

m"-m.-um..
==> A=8. " .]:--:-:"

mr+.m2+ m,i

r r M Kr M -^ 3-1--0,252l"l-t *.=1-; o=10 

-:::- 

--=2.5 n/cz.

Clurn narary ri'tr"t:<tri

F\ = nlr(g + a), Fr* 1.{10+ 2,5) =12,5 11'

Fz= ms(g - il), Fz.=3.(10-- 2,5)=22,5 H.
Bi)naeidat 2,5 m/c2;12,5 H; ?2,5H.

Crarnxa
Ctaraxa BHBqae pia,nonary ri.n.
Ocnorse gaBAaHEfi crarnKr{ - BHBtla-

He rpe6a snarn!

qurlr yMonr{ piB}roBarr,r ri;r ni;1 4ie ro upuNna4exr{x crrJr.
Ilne.re cm:nm I - Hafixoporrrra nigcranr ni4 oci odepranxa ri;ra

no nisii gii clrnr.
To.rxa O - Toqxa, rrepel fiHy npoxo.u,arr, eict, o6ep. ----: '--. ,F _

ra'Hfl. ( rJJ -Y
Mouexrcxuu M - galyrore rito1yttfl.cyr$u!{a rJre- \-b-- /

vecvrlru: Il(=F.t; tMl=H.ur. "/\---J
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M <O * cana cfipftrrr{uae o6epran*fi npamu roAt4H}rr4}coBol crpi.n-

I{enrp aarn -* mqxa, qepea afiy flpoxo4r,rr:u pinuogifina

_Yt O - clura cnpr4rrr{nxe odepranua Jo roAunuuftoBoro crpinroro.Ilerrrp mac - Toqrca, qepeo sxy rroBrrHlra npoxoArrra JriHia 4ii cra;ru,
111o6 ui,q Aien 4iei cunn ti,ro pyxarrocfi ro"rynruou*o. So6paar,ruo nci 4irovi na rpy6y cnnu. Cnna tancixua rzf

Ha[p.rrMJreHa Beprl,iKaJIbHo Ao]r4 3y i npzxra4ena Ao rIeHT-
pa Mac rpy6n, aruft nepe6yBae Ha pinnrax nigcranax rig
ii iciHrlie.

Cu.rr-r peaxqii onop N, i lf, aanprnareni Beprr{KaJrr}Ho Aol'opr{.
Ocxi.nrxu rpy6a y crasi cnorcoro , ro mP +N, +N, = 0.

Cnpauyervro nicr Oy BepruKaJIr'Ho Aoropu. ToAi Ans npoexqifi cua
na qro nicr: -mg +Nr*N, =Q, mE =Nt*Nz.

' Ocrinrrra rpy6a ue o6epraerrca, arre6paiqna cyMa uowreutia ycix
cun, rqo Airorr ua nei, gopinnroe ny.nro 4;ra 6ygr-aroi oci o6eprasug. Bra-

6epemo ax nicr o6epraHuff ropr.IgonTaJrbHy npsMy, Ir1o upoxo.4rarr, rrepea

rIeHTp Mac rpy6r,r nepuen4r4KyJrffpno Ao nJrorrlr{Htr KpecJle}rua. 3a npanu-
lou uoueutiB sarrurreMo pinuicrl: Nr\-N2Iz+mglr=0, Ae Js =0, oc-
ri.nrrra BeKTop cz.nrz rnxciuu.fi flpoxoArilTr, vepes nicr o6epraHHs; or)Ke,
MoMerrr cwtu mp 4opianroe nyrro.

Bex'rop craln .f , peax4ii onopz s4ilicxtoe o6epranna nporrr ro,q,I{HHu-

xonoi crpi;rxr,r, rouy o6epta;ranrft *roueur qiei cranu Bosro B BiA'eMHnNt
SHAKOM.

Taxuu qrrHoM,

Poaa'naawus
3 yuoau BaBAaHHit BLtIrJIvBae,

L.=l--L=s *."2

ruo l, =J-=4 *,

nr- ?

nr- ?c!{Jrr4 Trr}r{lxt{a aa 6ygx*xnoro posrarrry$axna ri;ra.
f{errp sarlr ft qent,p Mac s6irarorr,ca e ognopi,ilaoruy

noni rnrrinas.

i.
Vmocn piofloBarn rin

Ti.no saxraruaerbcn B crani cnomoro ri4uocuo inep-
F

qiaarnoi cracrelrrra ni4liry, axulo Bexropna cy*ra"ecix npHHrraj{e_

^ :I* 4o'ri,ra crzn .4opiuume xy,rrro: 4 +F, + . ". + F'" = 0.2. Tino, oaxpinaene rra uepyxolrirl oci, nepe6ynae n piunorasi, flKrqoatrebpaivna cyrua o6vnc,reurax nignocno 4arroi oci rrouexrir npz_
KJraAelrHX go r,i"'ra caa gooirnrc€ Hy.;rn: Mr+Mr+ .., +M" =0,

=.nr" IL*r ]='( r' )

[uo,
[^g =N,+N,, I{ - ={lN,lr= N rL"; l^f

t

=N"I',
L1

=N, L+N,
Lr

t""l= "" # =*".{=H, [N,l= 
H'* 

=u.Mc"M
;

n, = 
rto'ro 

=eoo H; N, =!99 J 
=6oo H.

u,t 4
-tr4

BiinoaiAt: Nr=600 H; Nr=999 11.

N,= ,*8 |- !z+t
lr

Canoa*tnrenu 6O. Tpy6a .qonrr(n-
noroS*ri*racoro

L40 xr nexturl, Ha.qnox ropr.tgouTaJraxux ono-
pax" O4rra ouopa poBTarrronana n xiaqi tpy6ra,
Apyra - ua eigcrani I rvr ri4 4pyroro rcixqa
tpy6n. Bragna"l.,l'la cnxr.r peaxqii onop.

61..(o neprura;rrnor crinn na nlrrqi 4onxcr.rnoro 2 lr ni4niureuo rcyaro
pagiycou l- lr uacoro 1 nr. O6.rr,rcnr4Tr4 cr4iry Harrrry rrr4Trcrr fi cnny
rracxy rcy.ri Ha crixy.

!ano:
l=8u
m= L4O xr

Bn4n pianoearn

flic;ra aigxunenna ni4
rroJI0)r{eHHfI piarrona rlr
pinuogirlna cuaa F no-
neprae ri-uo n noJrolr{exnfi
piruorarN

llicnri oi4xlrxenrra
piwrogifiua clrJra aa-
/'rHIItaeTr,crl Talcolo,
rrdo AoplBr{ro€ tryJrro

flic.rra eigxN.nenHa ai4
noJro)KenrrJ{ pisgonaru
piuuogifiHa cnxa F
ai4xn,rre riro eiA no-
iro)fieHHff pieaora.r'u
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!ano:
l=2v
R=1,25vr
m=3rr
T *?
N 

-?-o

N=?sina=mg -S-. ! --o.,,!t(t+zn) t+R

[ar]="" $ -5=H.c- r/nat

Figpoc'rarnra fi aepocrarnxa
Tucr - (pisr.rirHa BeJrrarrnna, ana 4opin-

Hrcc ni4xoluetHrc MoAyra culllvt, rqo Aie
tle rpe6a 3Harn!

nepneuAr?rxynflpno noBepxni, Ao nlouli qiei uoeepxni:
Tt }Jp=a: Ipi=:i*-na.
Srrv.'

fycrnxa -- tlieuuna BeJrlaqlrn&, iqg xapar{Tepr{ayg cra}r petroBuur,I
it .rracenuno 4opinnroe ai4noureunro macrn o4rropi.4noro rina 4o fioro
o6'errv:

[P] = xrlru3

3axon flacxann
Boauiurxift tucrc, rqo 4ie xa pi4rany a6o rao, nepeAaerrcn 6es grdin

y Ko)KHy rovrcy pi4unra a6o raay.

Cnonyreni nocy4nnn

G A G> F:io_llll rrL--)Y2| | I | | | t--tt
tr=-T'--" l=r p'l I l-_ll
hll __ +_=l__ -llr . lE+=_l_{11",'li -* * _ *r--- ll" ft,lE=_:-:-= 1 ll

tt 
- 

tt tt-.::1:-j_-_ 
-_ 

IttL----:J{ lE=-::----J{
Pr>Pz ht<ht

V cuoay.rexux nocygr'ruax ognopiAsa piAuxa BcrarnoBJrroerl,cs lra o.q-
uorry pinni ueazurencr*o si;1rlop*rra uocy.4unr, sKrr{o Boaxiruuifi rracx 4;ra
aci x rrocy.rqnll o4Ha rconuft "

Pose'aaauas,
ICyna nepe6ynae y craHi crrororo.
o?'Ke,

mE +fr +'f -s,
A: f - cr.raa pearcqii onopu, u1o
gie na xyrro s 6orcy crixu, fi,qopie_
Hroe sa Mo.qyJreM cra.ni rrtcry xyli
na criuy:
.f =-lVo, ly' =No.

flpose4ervro oei xoop4uuar i sanumeMo npoercqii cr,r.n:

O*:{?sina+0-N=0, * Jfcosa=rzg, [r= ^toy:f?cosa- rng+o=e; = lt=r.rrr",'= J- "os?'[N =?sina,.
PoarrsHelro rrpflMorcyruuri rpaxyrrrr.lrc ABO :AO=l+R, OB=R.

,irrc= ft
I+R'

.------
cosq=.,6llffi=,17-, R" 

--,t12+ztR _] (l +n)" t +R

T- m9 -^g.g-,cosG ,tt(t+zn)'

["]=". + #=H.

,=#'

it-_;
,!t(l+2R)

r=a lo.ffi =a.10. 
B 

fb =B2,bo

ry =a.ro"==%-=a.ro. 1,?5 =12.5 H.,t2.(2+2.r,ZE)

No =.&'=12,5 H.
Bidnoeida:32,b H; lZ,b H.

H.

Tncx pignnn Ha AHo nocygnHn

+
I

hl
I

I

r=f, ^*ffi* - r=##-.
*{#-r t = 9J3- *T*-- p = -Pll{ -e p = psrr
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Bvrcota crosn api4uttu a 6i.nuuoro rycrrrxoro 6y4e rvrexruoro, uixr nv -cora croBla pigrarru g Meuruoro rycrr.rHoro, arulo aoanirunifi rzcx 4nxacix nocy4zn o4nanoerafi :

h" o,

-=3h1 Pz

62. ANnapiyrvr y gopui xy6a noanicrro ea_

[rffroTbcs cuJru Tvrcl1-y BO,qr{ Ha AHO fi Ha ctinru aKBapiyMa?

Cailoeqnrenu

!auo:
ho,=h"=h*= h = 10 cu = 0,1 lr

fiano: I poaa'asaruua

V =a3 yf I a-4orncunape6paNy6a. ;P,:O
: -- t-- *----------r

S=a' r"r, I f ={ =r.F,=pS.
^tD,5=a- M" I p=j_ =r f,_pS.t -'P' inF. IDl, ^ | 

- 
- ,-cep

; -'! | 'r'lrcK croana piAunu: p =pgh. It 2 | F, - cn.ua rr4c*y Ha ,4Ho. i B

Fr=PS=pgh.S-pga.a2 =p€al. "-!e:-T-t1.*--V rovr-1i -4 - cufia racrcy Fo,

y rovqi B - cr{rra rncny F" ,+ Fo <F". p".o=L:!!_
F, - cnna rr4 cry lra crinxv. 2

r, =p^.-g= Pgl''s - Pga'a2 - pga"
'rFp222

F, _pgag.2 _,
F2 Pgas

Bi}noai1a: y 2 paen.

65' V nocy.qrni uicrsrrcs: ruap pryri, ruap rogv fi ruap Marrr'Hrroro Mac-rrura. Toarqr.rHa Koxruoro ruapy 10 cill. O6.rracru.tu rucr Ha Alro no_cyAuH'rr.

Posa'nsaaun
Ocrciar'ra p, <p" <pp,, r:o nrzrxnift
rxap - pryrb, cepeAsifi _ Bo.4a, Bep-
xnifi ruap - Macrr4Jro.
Tracx Mactr.r.na lra Bo.qy:
P, =p*h*8.

Tracrc *racrrat a ia rrogu r{a pryrL:
p" +p, = p *h*g + p,h,g = cA (p" +p, ).
Tr.rcrc rracrnna, BoAz ra pr:yri Ha AHo flocy,qr{Htr;
P ={ +P, +Po,=p*h*g +p"h"g +p*h*e =gft(p, +p" +p_ }.

Po, = 13600 rr/nr3
P" = 1000 rcr/rvrg

P" = 900 u,/rr,rg

PoEAin 1. l4exanira

lpl=4'Il=n".e" m"

P =1o.0"1.(0,9+1+13,6)"103 =15,5 103 Ira.

Bidnoeidv: 15,5' 103 FIa.

64. 3a Ao noruororo ri4 pa-*;ri q noro ni4ft ou nraxa nigni uaror r BaETa$c Ma -

coro 1 T, $pr{KJraAaroqn ffinJrY 500 H' V cxfurtlEn pasiB Bi,4pi3utrrorLcs

Ilnouli uoPllriria ni4fi ournnrca?

IL

Poae'xeawwe

Sri,qrro is saKoHoM flacrta;ra +-=+F2 sz

n _, 8z _ n€. s2 _ 103.10 _20.rz=ot* * 
";= ", 

t 
", 

5oo
Bi|noeida:, y 20 paein.

3axon APxine4a
Ha rino, eanypeue n pigrary a6o ras, .{ie

BurlroBxylotra cI4JIa' rqo gopirnroe naai piAi'rnu a6o raoy s o6'ervri qsoro
riaa (a6o eanypenoi fioro vacrunu):

F o=Po€V,,
Ae pp - rycrraxa pi,{uuu a6o raoY,

V, * o6'ew aauypetroro rina,
Y,=Vr, l/o -- o6'eru suriqnegoi piAnuln'

FA> ,!s
F^

Vnoaa nnaaaruHe ntin
Fe: mg Fr < nE

65. flrolo 6yNe y ro,4i eara tlna raacoro 800 r
ra o6'euou 500 cm3?

Ue rpe6a 3Harn!

(anoB,tnrenb

!ano:
rn=800r=0,Bxr
1z= 50O cu3: 5 " 10-{ M3

P*on = 1000 rcr/naa

Poaa'aaerurua
Bararina: P=m8-Fr,
4eFo* clua Apxime4a, ro6-
TO BllIrrrOBXylOlIa CnJIa, U{O

gie na rino n pi,qrani.P_?
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Fo=g**9V + P =mg -pno,gv i

rhr M' Kr Mlfl=xr.,- ".jrrr'=U.c' M" c'

P -0,8.10-L0''10.5.10'd =8-5 =3 H.
BiAnoeiAo:3IJ.

66. V piuqi nJraBae rurocxa Kpnninna rorulritnoro 0,3 u. f.ra aucora Ha{-
no,u,uoi qa crul{lr xpw>xwnu?

fiana:
Ff=0,3u
P** = 1000 rcr/ua
rr = 900 rcr/ru3' rsny

Poag'ssauu's"

I0puxcu.na nJrara€ y B!{naAKy, arulo Fo=.F,r*"
Fr"*= ffinn*€'

Maca *rogy: wnno, = F n**,V,

4e o6'enr Kpr{xcu}rtr V = S. H 4 I,"* =po** .Sl{9.
Ha aanypeuy y BoAy alacTr.rHy rpr,rxcuxN.gie cu.na Apxbrega:

" F o= p*r-.€ "Vs,

4e o6'cr'l carypeuoi y BoAy tlacrllgn xputxt4glr tZ, =S.(}1 -l) =+
.Fo = p*o"gS .( II - h)

Or.xe, p,** . SI{g = p *r,g9. (H - h}, p,*- . ff = p** . (I{ * i ),
Pr-*'E =Fn*H *P*-h,
yn-h=qno,H -Pn**"H,

rcr/na3-Kr./-3 o -o
I l, l= M..::-1-:---:;1 - - = Mt h = [! . !e--Y'+sv .

xr/m" P**

a=o,a 1099;1oo 
=0,()B rvr.. 

1000
Bi|noei|t;0,03 ru.

ArnocQepnnft rncK
ArrroeSepxnii rucrc oyuoanexr,rft Baroro Bcboro croBna noniTpfi Bi,q

noaepxui Seunl &o ue)rci arrrcoc$epll.

Po:ain 1. lvlexaHina -* --*-\ 73

l

l

1t

Hoprua;rrnnft atrvrocSepanfi tlrcx :

Pa=101 rfla = 105 ila'

flpnra,q A.n s eauipronaxxx arnroc$epxoro rltcKy - 6aporvre'rp ( prA?l H -

xufi - rpy6rca Toppiueani; Nretanesufi - 6apouetp-axepolg)'

fliAnirualtsa
1 ru3 raay'

flosirPonnaBaHHR

eura - piSur'rqfl mixc ratoxr 1 rvr3 nonitpn fi saro$

fli.q:riua.nrsa cu;ra uonirpauol rcyni:

F o=I'o-m*9'

Ae F,r - cuna APxiue4a;
fr*g - cnna tg*cinna, ulo 4ie Ira KyJIIo"

PieHnHHa EePxYnni

Koln piqsna (a6o raa) 6ea repra pyxasrrcfi no tpy6i e pisnoro nlo-

rqerc nonepeqHoro nepepiaY' ro:

, ou'
P +pgh+!:- =const'

4e P - tracx;
P - rycrllHa PiAtrHI'r;
u - ursnglcicrs teqii PiAuHu;
h - elrcora;
p,h * ri4Poctaruunnft tucr;
n rr2vu - ri4Pognnaui'ruttfi tncrc'

2
(Dieirquxfi arvricr pirnannx Bepnylui

pgh * notesqiftsa exeprin o'qr{Hlltlrloro o6'ertly pi'4tlHrl'

! or' - riuetu'rna exepria roro caMoro o6'erwy'
2'

Tarnrr ttIlHoM' cyMa P *pgn*lpu' - 4e troBxa uexaaivua enep--z
ria ognnrvnoro o6'eMy piAnHLr, sxr'1fi sHaxoAllTbcfl y oyga-sxomy ne-

pepisi rPY6n
VrHx,racrrngKa)(noToKy'Aeualr4rictrpyxy6illrrra,rurcrcnreuurrrft,

a reM, Ae mau4rictr Mesura * rI{cK 6ilrr'runfi'

Canoa.lntent

M/c'

67.3nafttr,r utsn.urictr tevii n rconini tpy-
6u, 4iarrrerp arcoro a 3 paou rvrexurufi ni'q

Aiaaaerpa rpy6lr' Ae ruulrgKicrr re"rii 3



74
reopts nn,oc nDaKmKa Po:ain 1. Mexanixa

fiaao:
d.

4=3

Posa'.seaHnn
Illau4ricrr reorii Necraclnnol pi4ranu a rpy6i obepxeuo
uponopqiftua nnorqi ii nonepeuxoro uepepisy:
uI S" S.

a-vju2 5t '&

Poae",seanae
3ri4-no is ear<ouorvr B6epe*cerrus exeprf:
tnuz u2

t=*tn + -.-= gh = r =rl%gE.

O6'err no4u: V =tp, Ae p 
- norin Bo,[pr.

=+ Y =f5!6t.

Suina rineruvnoi eneprii AE*

paxyHoK po6orra aosuiuuroi cnau.

2.2,5

=psuor \+ +) ei46yaaerr,ca aa

0z =3.32 =27 w/c.
Bi|naei1a:, ZT u/c.

68.8 ornopy r rpy6i $onranxoi er{creMr{ Beprrr*anb'o Aorop' 6,ecrpyuir* no4n, ni4uirualo.irr.rcb sa Blrcory 5 ru. cxi.nrr" 
"irpi,Bo,{r{ upoxoAlrrF lrepeo oTBip nepepisorlf 10 uMe sa ro,q}tHy po6;;

@oatana?

Taxuu qr.r'oM, psurr .|(o' -u'r)=F.urt; ps'](u'-r; )= F.

ITTsu4rclgl6 snrixauua no4z nou'Raaxa ai nrar.rgxicrro pyxy flopm-

na cniani4no[reuHffM uo'S=u'Su, uo =g+, Ae So - nJroula orBo-
py roJIrcI4. " s

Taxrau rII4rroM,

ps +f u,-u')13 )=" = ps *,,[t-$l=t' 2t s' ) , L_"',
ocrci.rr,ru Sn<<S" to $=o - r=^l'4.s' Ips

rr 
-2"2

S=rd2 =+

!,aao:
ft=5ru
f=lnoA=360c
S = 10 ruru2 - 1O-5 M2

d:
u r=u t'-j;d;

tt= t+" ! tooo.z ro'
Bi?noai1u: 5 tr/c.

=5 w/c,

P =Su

lYl=.

+ Y =tsu

*,.ffr.=*,,
tr/ =360.10-5,1EIIO-T=0,36 rus = 860.n.
BiAnoei)a:360 n,

<Dopmynn fr nouaqennn

<Dopmynn

Pirnorrpucxopenufi nparvro.niuilinufi pyx
69. Ha nopruexr, nn.nlero 2 cm^2 rop,u3onraJrbr{o poBTalrroBauoro rurrpnqa

4irorr nocrifinoK' cnuroro 2,5 H. Braanaq'rfi ruaugrcictr nr,rrircan,,a
_ Bo,qr4 0 roJrrcn. Iycruna oogn 1000 rcr/ru3.
f{ano:
S=2cu2=2.10-r:Ids
I* 2,5 H
P = 100 rr/nre
u-?

Poea'eaau.aa
Po6ora cHJrH, rrlo gie ua nopr.uext:
,ol =.F .s,

Ae s * nepeuiuqellna noprrrug.
,$ = u0 "tr
.q€ uo * nraugxlerr pyxy rropruna;
t * r{&c pyxy fiopruHs.

Taxrau qlrHou, A =ts"uut_
3a qac f s rornu enrirae Fo.qa Macoro m = pV = p&rnf .

H.u

-A$
Af +0 Lt

.-ata=-At+o Lt A'JO

Lx
AT

ii =6o+dt, u =uo+at,
at'

s =u^t +-"2

Au,il
@ 

---w -e tar+0 At
at2

x=xo1-uot *- . at2
s =u0t +_-

uo =O'
atz u'

s =-=-22a , =Jz*, l)'a=-
2s
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Pinnomipnufi pyx no lcony

2nR

U

nlv=..-=-.t T' u-ZwvP=4L, o=*=atcrnu, =N!

,{pyrnfi aarcou Hrrororra;-E tma.
Teoperua npo rcinernuny enepriro

A =E*"-Enr.
Tperifi aarcon Hrrorona

r, =-r^.
fforeuqianlna eueprin

A=-LEn, En=mSh, n"=ry
a

3arcon scecsittrloro rancinns

F =g 4rTz .
R'

Sanon s6epernennx eneprii
s Mexarriqrrrrx [poqecax

D*, *En, =E*r'+Enr.

Sarcon lyrca
Fno ="-hx'

MonreHr ennu
M=F.1.

Cu.na tep*r
4"o =ttN.

Vmosa piruonarn Ba*ceJrff

+=+t M,=M..12 rr
Cuna fi imnynrc
Ft =md -m60.

Pinnnnns Bepny.n.rri
nrr2

P =pEh+IJ--=const.
Sarcou o6epencenua innnynrcy

mri, + mri, = rn,6 r' + rn 26 2t .

Tucrc

P =ggh,
Fp.=:-"- s'

Mexaxi.nra po6ora
A =FScosu.

fyernua

n=_,V

lloryrrcnicrr
A

lv =.-.
L

Cno;rry.reni noeyAl{Hrl
h" o.

4Pz
Koe{i4iexr rcopucnoi gii (KK,()

n= 1*o .1oo%.
4"",

Sarcon Apxiue4a
Fn =prgVo,

Kiueruqua eneprix

^ ftLu2r'"=--T-

Po:Ain 1. Mexanira

flo*raqexHn

S - neperuiulenna [S] = tu

S - mo4yar uepeui-
UIEHHfl

S,, S, - npoexqii nepe-
uiuleuna
f - rcoopAHHaTa

t*qac ltl=c
u-. - rusuAnicrr [u] = *tlc
u - MoAyJII' uBra4rocri
u,, D u - npoercqii ruBI,[A'

xo0refi

d - npracropenns la7=v/9'
o * Mo,4yJrb npr4cKopeHrrt
&r, &s - nPoexqir nPu-
CKODCHHA

a,

? - uepioA o6eprauxa [?] = c
n * rcinrnicrl o6eprin
v * qacrora o6eprannR [v] = 17s = pII

/r? - Maca [m] = mr

.F - cnna lll=H
G-rpaniraqifiEacrara G=6,6?'10-rt

& * xcopcrnicrb npyrffHnr{ [ft] = H/ttt

H.u'
KT,

.& - clrra pear4ii onoprl
p - rcoe$iqi€rrr reprs
Ft - imnyrrc cr.rJrn

mti -innnylrcti.na(rcilt- [rnul- xr' j! =H.c
rictt,pyxy) 

I I c
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A - ivrexasi.tra po6ora
N - uoryrxnicrs
-E - exepria
q - I{KA
M - nrorueur: craara
I - n.re-re BalrceJrfi
P - 

,trncrc

V - o6'eur
p - I'yCTLIEa

lAl =Axc
[N] = Br
[E] =fixr

lMl = I{'ru
lll=u
lPl = IIa
[4=m3
[P] = rrl rvis

tleperip ce6e 3ao4annn
Anf, caMoKoHTpono

1. .rn nrorxna aaaxcarlr r}irypr4cr*y ilrarepiaasuoro roqxoro: L) npu onnci
rpaerropii pyxy; 2) npz naginni; B) npr.r crpn6ry?

2. o6'rrac.nr,rrra runax i nepervriu4enna xiaqa cercynAuoi crpinrcu ea B0 c,
arr4o ii 4oaxcnna 10 crvr.

5. M'a.r ynaB B Br{corrz 4 u, ri4crovun nig ni4norz fi na sncori 1 rvr 6ya
nifirvrauzfi. v cniarxz pasin ni4piouaerrcs ru.rr.ax si4 neper'riqenna?

4' Typnctr'r npofir'nra 4 xu na niarriv, norirr 3 rlr na saxi.q. Bsafiru
uusx i nepenniuleuHr rypuc'ria.

5. lllcu4nicrr, vcxua aiggocxo ao4u a B paau 6ifirrrra ea rusrinricrt reqir
pivxu, V crcinsrclr pasia 6i.nuue qacy Blrrpaqaerbcff ua rroia4xy Ha
.rorrri rrinc ABoMa ceJraMH uporlt revii, iriar sa re.{ieo?

6. Baron [rr4p],rHoro 4 nr pyxaerrca ai'rra4nicrrc 2b v/c. ftoro crinnr.r
npo6znae xyJrfl, u{o Jrerurb flepleHArlxyrrffpuo Ao HarrpffMKy pyxy
Baroua. B o60x cr:innax yrBoprorcTl,cff orBopr{, ni4nocnr,rft ecyB ffKr.rx
20 crvl. Snar:irra runra4xicrl rcyni.

7. Pyxu4nox nrorollrtrnicrirsaganipinrtnuuflMr.r xr =-2+t , )cz=B^4t ,

3nafiur uicrle iix ii vac sycrpivi.
8''rypvrcr ii'os'iurrca 12 xrv ai runz4xicrlo.5 x*/ro4, norirvr ixas Ha

lroroqrnai si flrrra4rictro 60 ru/ro4. O6.{ucnuru ei4cranr,, ary ain
npoi'xaa Ha MoroqHKJri, arcrI10 cepe4Ha Urer.r4rcicrr1 Ha Bcr,oMy ruJr{xy
40 xrvr/ro4.
t

9. I vacy Bcboro pyxy rrroAl4Ha frur,ra ci uran,4nicrro B xu/v, peru-3-
ry - ai urwr4xictro 6 rcu/u. Snafirra cepeAulo runra4ricrr Ha BcboMy
ruJrsxy.

10. Iloia,q vepeo 10 c nic;rs ncqarfty p)'xy Mae urnu4rcicrr 0,6 *r,/c. rle-
pes axvfi vac ni4 floqarxy pyxy ruBrrAKicrr nora4a 4opianroea,rnue
3 m/c?

11. 3naftrr,r ruaugrcicr; rira.repes 20 c nicns [or{arrcy pyxy, Er{il{o npu-
cKopeHHJr gopinxroe 0,2 tu/c2,

t'o:6in 1. f4exanira

l?. Carr.lara, qo pyxarorbcs cxItJIoM' ta neprui 3 c npoxo4erL 2 M' a 3a

nacrynxi 3 c - 4 u' 3nafrru Epr4crcopesns fi noqatrosy uar'Igxicrl
caHlIaT.

15. Bi.nrno na.4aloqe tiao octanqi 30 m npofirrao 3a 0'5 c. 3nafttu sfico-

ry uagiuua.
14.3 *rxlrrr ixrepnanou ai4ipuaancr ni4 ,4axy ABi Kpafifii' Jrrirlo qepeg

2 c nicns rorraTRy uaAixna gpyroi Kpanjri Bi4ctanr ivrinc HHMI4 CfaJIa

25 vr?

15. Ti.ro Binr,H0 rraAae 3 BlrcoTrr 80rra" 3nafi'rr.r uepeMiiqeHHs B ocTaHHX)

cexyx4y nagiuna.
16. V cxi.nrnu pasiB rpe6a snrinlrru urns-4rcic'rl rila, Kltrryroro ropuson-

TaJr Ho, ulo6 $a ngaixi meuuroi Bncorl{ o,4ep}t{arl4 TaKy caMy 'qanb-
uictr noltory?

17, Koueco,qialrerpoM 0,5 ru npoxo4r'i'rr, ni,qctanr 2 rd sa 4 c' pyxaroqrrcb

piBuoMipuo. SnaiituliniiiHy runngricrl rovox o6igy KoJreca' Kyro-

By ruBl.r,qnlcr6 o6epranxtr KoJIeca' nepio4 o6epraHHs, tlacrory'

18. 3 snoro urBl{,{Kicrro ryrorouuxlict notsu$eH npoixcArxat*r cepeAlruy

orryrcrloro Mocra paArycoM 40 ru, u{o6 noldelrrpoBe nprrcttopeHna 4opie-
HIoBafio upuc$opeirHro sirluoro naginna?

19. M'g.l Macoro 500 r na6pae urnr'r.4xictr L0 mr/c aa 0,02 c. Bnafitr'r ce-

pe,qHro cl4Jry y.qapy.

20. Hrarxy, sa srifi BlrcHTb Bar{Ta}ic Nlacolo 1,6 $1, nepeBeJrl{ B HoBe rlo-

JrortreHn,fi, AoK-taBruI{ ropusoxtanbny cr{ny 12 H' 3saffru c:'rJry sa-

Tffry llllTKlt"
21. Bnafitr.r npoerqiro cr.lJllrl, ulo Aie na ti.no Macom 500 xr' sKIrIo np!'I

npauoniaiiinouy pyci KoopAl4rlara ti'na nuinroerrc$I 3a ita$onoM

x=LA*!2t +tz .

22. Ky.rrrrca Macoro 500 r cxa..ryeTrlcs 3 noxnaoi Ilirorq]rHla ,qoB]tcl4-

noro 80 cM s noqarxoBoro luBrrgxicrro 2 nr/c' Pisno,qiftsa scix el'ra

AopiBHIoe 10 H. Bnafitu nrrragnicrn KyJII'I{Ia uanpraxinrli noxn'nor

r!JIOUIIIHITI.

25. I'ila u.naneri macolo 6 ' 10s4 rr li rp:anaaicrrc go6N 24 rog sara ti.na na

noaroci na 20'/o 6inlure, xixc Na enBalopi" 8xafrur pagiyc nJlarlerr{'

24. B axoro cHJIslo gaBI{TL JlIoAi4Ha M&corc 80 nr na niA'nory nir'}rra' rr1o

pyxaetbcs ia npucropennnm 1,5 rrl/c2, cnpRmonaunMl 1) .qoropu;
2) aonersy? 3 srxnm npncxoperluiru llonlaxen pyxerlrcfi ,ni$'r' rqob

nro,quHa fiepe6yaeJle s HenafoMoc'ri?
?5. flpyxruna rNopcrxicr:ro 50 l{/tur nexae eiary macoro 500 r npucropeu-

an 2lr/cl. Enafittr noAoBlKeI{Hfi npy)K}IHu'
26. f,Ipyxuuy, yTB(lpeily nocnigor*xo ia Asox npylrcrlrrr piEItOi 4OB)tCI/tHIt,

poorr{ryrorb 3s si$},ui xinqi' Flpyxuna xtopcr:xictlo 100 H/u nonoa-

xculr&cs Ha 5 csr" .firca mopcrnicrr gpyroi npyt*it{}tu, Jtxrrlo Bot{& Fo'

n0nll{}r;rac$ nu 1 cru?

79
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27. il{o6 spyu'rr' a Mic'fi xoJ,roArrJrr,Hrr* Baroro g00 H, Eeodxi,q'o ,,o_
Kiiracrri cuny 400 H. BsafirN rcoe$irlienr 

"eprs.?8' cxoranruraca i-a noxraroi nJrorqn*r{, riro macom 50 nr npofiurJro no ro-
praaonra,ri go aynrHxra 20'n oa 10 c. Bnarira cr.r,ry repra li xoeeiqieur
TepTa.

29. Snafirra uprrc*ope'Hfi Ti;ra uacop 4b ft.r, qa pyxaerbcrr rop'Bosra,lrb-
uo ni4 4iero cvntr 294 H, nanpam.nerrol ni4 rcyroM 60" 4o eeptuxa;ri,
anrqo xoe{rirliear repra 0,1.

50. Asriafta MacoIo 15 r pyruae a mic4n ie npacxopennsu 0, ? m/ c2 . Ko-
e@iqieur orropy pyxy 4opinnroe 0,08, Brlafira cnrly Baru.

31. ll{o6 yrpr4MyBarH riao Na noxu.nift n,:orquHi 3 KyroM uaxa,ty 45o,
rpe6a 4ox;racrh cuJry 100 H, HanpffMleuy Aoropx ysAoBlK rro-
xi-r.noi n,roirlvtttu, a ulob nurararra - 300 H. Birafirlr roeeirlienr
'repTfl.

5?..Ilirarc podatr 4xrep"By rrerJrro,) pa4iycoru 100 u i pyxaerbcr no uiftri rurra4xictio 77 ,8 u/c. B sxoro cr{Jroro Jrr,orr{r,rx Macoro g0 nr 6v.ue
AaBKTr.r ua cugiuua airaica y eepxnifi roqrli ner;ri?

35. ICoopAlrnara ri.na r,racoro 5 xr amirrro€Tbcrr Ba BaKo sor"r x = za +h -tz .
3safira iuuynlc vepee 4 c.

54. Mo,rexy,ra Macoro l0-26 rcr, n{o pyxa€T*ca ni4 xy,rov 60" 4o crinxr.r
ei urnr.rgxicrro bOO vt/c, fipyxcrro Brqapfferbcr o6 ctinxy. Bnafirr.r im-
[yJr;c crrJri{, orpr,rmanrafr criuxoio npu y4api.

55" Cnapr^ Macoro 20 rr, iqo Jrerr4"b ropr.rao*Tairr6Ho ai urau4xicrr<r
500 na7c, 

''oila.qa€ 
B HepyxoMy n.nartpopmy a fticxoM Macoro 10 t ft sa-

crpfl€ B nicxy" Snartrr'r 
'rnra4xi.crr 

.tnur60pr" iricJrs aitrgegna.
. 56' Baros Macoro r20 rcr pyxa€Trlcrr ai runr.rgxictro 6 u7'e. Iri.c,rx roro fiK

B lrboro serpra6ny.na lrcAHHa Macoro gO rcr nig rcyroM 30o 4o ranpau_
Ky pyxy' runu4HicTl' BaroHa craaa 5 rvr/e. Baafitn urnugnicrl ,rrro,[h-
xa ni4.rac ctPr.r6rca.

37. Motyorca macoro o rr fi gonx,ruoro b0 vr Bvcr4Tb Beprlr*aJr'r{o o Aaxy..fixy po6ory rpe6a agilicHr4Tr{ ,{Jr.fl ni,qfionry uo,ryarcra?
58.,fl xa podota agificnroerrc,{ nprlr posrrranni npyntilur.r xcopcrxictro

l0a H/u npu ni4niurysai{Hi saHraxty LS rr?
39. Tilo Macorc 3 xr si*rro na,qae B Brircor' 5 ru. 3safi,ru notexqia*ay

ri niaern.ruy exeprii :ra aigctani Z na nig nonepxni servr-qi.
40" {Jqafttn ctrJry HarJiry H'rr*r,{ npu npoxoA}fie*Ht MafiTHr,rKoM Macoru

5 rcr no,roxceuxa pirrora.pu, sKrqo B noqarItoBr,rji uovent uacl, rir
6ya ai4xla.reurafi ua xyr 60" s.i.A eeprr,rmani.

41. Jlunrnrarc Macoro ?0 rr ropnao'TaJrbrro nugae narvrinl lracoro B rr
ai ruulrgxicrro 8 rvrrlc' Ha xNy aigcranu nepecynerbcn J:raxcHrrli, fiKrr{o
xoet$iqiem. repr:r 0, 02 ?

42' l"irvrsaer: Macox) 60 rcr ctpudae na 6aryr e Bucorut 4 m, npu qr,oruy 6a-
Tyr npornrlaerbcrr xa I u. B axoro crdJroro 4ie 6aryr na riusacra.?

al
ti r r4in L Mexanixa ----::---_* o

45. Of'tucturra KICA HepyxoMoro 6aorcy, rxu{o qe6po a nicropr Macolo

24,5xr ni4nirrarotr ua Bl4cory 10 nn, .q,ornaAalorru cl{ny 250 H.
44. Ha nrarqi, enxpin.nexi.fi xa nepyxo*rolny 6;rorlio ui4nirneui saHta)fii

MacaMI4 0"3 rcr ft 0,34 itr. 9epea 2 c nicrs rroiraTKy pyxy rcoxceu BaH-

Taxr fipoxoardrb rrrJrgx 1,2 m. BlrroptrcroByloqu lli Aani, snafiturtpvt-
cKoperIHE simxono ua,uinus'

45. Ao rciirqis Ba)K€r'I.fl Macoro 10 xr fi gomrcltuorc 0,4 u nplntpin.neni sax-
r'axci uacauu 40 xn i 10 nr" 8nafirn tlrt€9i BaitceJl.fl' axulo narlci-'rr ne-

pe6yrae n pinnonaai.
46. V crcirrrxn pasis si,4piarrlrlorhcJt ntorqi noprunie rigpaa;rivnoro npecy'

fi{o ard}rorrye pdory 1000 Ax npu niguxrri naxta*y Macolo 100 xr,
sllryo rra,rrafi nopruerb po6rata 10 xoAis' nepeuirqyroul{cb 3a o4rru

xiA na aucory 0,5 ru?

47. llfuua'rox JIroAy Macorc 2 rcl naaaae n qraain4pravnifi nocy4lnri n"no-

rqero400cmz, nanoouenifi pi4nuoro ia rycmnoro 950 xr/rvr3. Hacrciar-
rlr sMiHutrca pinent pi4uxu, xrrqo lrig poaraue? Ilyctrana aogn
1000 nr,/ru8'

rt8. Bara ri.ira y nogi r rpn pasil MeEIrra, sirx y nonitpi. .ffxa ryerraxa
ri"rra?

49.3uafiru Br{cory croBna BoAH' ulo si.4noaiAae HopMairbgoMy ar
rroc$epuotvly rrrcrdy. fycrnNa Bonrl 1000 nr/us, rycturra pryTi
136000 rr/lr3.

5O. 3saftul atrroc$epnufi Tncrc lra Bncori 11 xu, arulo na pinni llopa *in
,qopinnrce 760 utvl pr. cr.

51. t|epocrar Macoro 50 rcr il o6'euroru 600 ru8 pirnonpucropeno ni4ni-
Ma€TbcJt Aoropu. Saaf,itu Bneory ui,qfiouy aepocrara aa ueprui 10 c.

lyctrana ro*iTpa 1,3 rr/u3.



A)* -leopiF n,.rloc nDaKrnKa

T4OAEffiYNNPfiA (p|3NXA

Flonemynnpna- KiHernqila reopin (nKT)
OcHoeHi nonoxennn l,lKT

creft, rqo re gi"nurlea y npoqeci xinai.{H!.rx peaKriirt.
Mo;rery.na - xaftuegrna cr:i**a o""r""*u peqoBuxr{, nxa ivrae lii oc-sonni ximi'rni a.nacrrrBocri, u{o cKJraAa"r""* u aroMis oAHoro (npocra

pe.ronnna) a6o gexi:r*cox (cn"na4na pevoruua) xiMi.rHsx urru*"n ri*.
^A.roun Morrana pocrJrs&arrrr fl ft o,qlroaroMui ruo,nexy.nu.

Ocnos{ MKT
I. &arcou rcpcsmvux cniaei\uorueaa /{w. fianvmoaa (f ?66_1g44}.v npoqeci yrBope*rrJr 6y.4r-arux xirui"r'ilx c,ooJry* Mac'

pearyrorlHx peqoBr.rtr uepeoynarorr y crporo snsua.refilIx cuin-
siArlomertHnx.

Atom - gafimegrrr& qacrrarilta xiMi.rgo-
re erehrenT&, atta e nocie*t ftorei nlactraso-

{e rpe6a 3Haln!

Ocnogni nonoxenus MKT
1. Vci rina cxna4arotr*,cn s aroilrie i monenvn,
2. Atorrlu fi iuo;rery.ru nepe6ynaorr y 6eanepepauoMy xaorr.{quo-

uy pyci.
3. Arour.r fi ruoJr€Klr"r& aoa€ruogirorr ogue e ognn*r: uigrrrroBxyrorb_

ea rra Marrrix Bigctanax i nprrrffryrorbefi _, na 6i"nrilux (nopin-
HsHo s pos*ripamx morexyrr).

2.

3.

+.

5.

7arcon Aeoea|po (lT7 6*ttb6). B o4naronux o6"emax sa o4saxo-
noi reuneparypu fi rucrcy sci rasu *ricrjrrs oAnaroBy xi.rrsricrr
MoJre$yJr,
,frauw,e nepefleceHtufl - 4r$yein, nnyrpirune repra {n'aaxicrr)y pigunax i rasax, ren,ronponi4xicrr,
Bpoyuiacarcuil pyx - pyx nafi4pi6si'rux ?Bel).qflx q&crrrr{i)K, aa-
BrrcJrr{x y pi4nni a6o ru-ai, ulo nolrcr{roerbcrr yAepaMr{, FKHx sa-
snae 6poynincbna gacriiruxa a 6ony MoJreKyJr.
?ucr raoy Ha crinru rrocy.qilnu, axufr norcilrrerbca y4apaMll Mo_
Jre&yJr rasy o6 crisxr.r.

Bigxocna MoJrexyJrrrpna Maca

*'*r3*,
fg 

*0"
tz' - Maca MorercyJllt 4aHoi pe.roulrxu;
Eo" Mac& aroMa Kap6oxy"

,qe

l'o.r4in 2. lvloneKynFPHa Qi3nKa 8l

Ki.nrrcicrr peqoalrHn -- ni4uotreHna xilr'rocti trlo.lery;r y AaHoMy
'r'i.ni 4o xi,'rtrcocti atouin y 12 r fiap6oHy:

Nu=t;tlvl=tvroJlb.

Mo.nr - ri.nucicrr' pevoerairr'r, rqo rricrurr' cri.nsrcra *c uoleryl, clcilr-
rcu iuicr:ratrcs arollis y nyr;rerli macoro 12 r.

9uc.no (cra.ila) Arora4po - rci;bricrl MoJreKyJr a6o arorvris r 1 ivlo'ni

peqoBl{Hr{: Nr =6,02'1023 vro.nl r.

Mo.napxa Maca - Maca pe'roBl4nn, yaaroi n xiar,xocri l" vroal:
M = mo'N"; lMl= xr/ruonr.

3s'sgorc Nairx siaHocuolo lvloJreKyJrfipHom uacoro fi MoJIffpHoIo Macorc:

M =M,.10-3 xr/vrotr'
Konqenrpaqis - xinncicrb MoJreKyJr n oAuuzqi o6'euy:

Nrrlr
VM"

3g'garcu Mirc Benn'rnnatrr
Maca peuaauruu

Iauo:
m = 2,5 r = 2,5' 10-3 rcr

Mn,s = 34' 10-3 rr/rvronr

N-?

Toai N =!-u ^; INI= 
Kr'Mor''' -1.'' M 'rcr'Moru

N - 2'5 101 .0,02.10'z3 =4,4'1022 Mone*yn.
34 10*

Bi7noeila: 4,4 ' lA23 MoJIeKYTI.

2. 3safirlr rconr:,exrpar{iro rvroJlexyJr KI'rcHlo' Maca 'lrKolo 20 r i nrcufi sat-
uae o6'elr 51.

Kinarcicmu JwoJLercAn

,=L f--;--_l
lLr=rt'r" ul+lN=:N.l,M^l

1. C*i;rrxlr MorIeKyJr
cipxono4nro HrS?

nricrr,rrrca s 2,5 r CaFroeqnrenu

Pose'gaauua
N = v.Na,

m
Ae v = M - KIJIbKLCTb peqoBr.rHl.I.

No= 6,02 ' 1023 rroar'-r - \I?IcJIo Arora4po'



84+y 
- 

- 

TeopinnnncnpaKrnKa

!ano:
V=5 t=5.10-Bu$
M =32.10-3 Kr'/MorrE
m=20r=2"10-2rcr
n-?

!auo:
Vr=Vr-1,/
Mr =18'tr 0+ xr/uo"nr
Pr =103 xr/ rrrs

Mr =201.10-3 rr./ruoar
=13,6.103 xr/rvr3

IL
N2

fr =1 c

Nr -4'1018
m=5O r'= 5 . 10-2 rcr
M=18.10-3 rcr/uonr
t, *?

Posa'neauna
Nn=* 

"V
OcrinrrcraN=l1N..ro

M
r r Kr.MoJI6
[ni=-_-.;=n,t_".

KI' .MOtIb.M"

m.N.
M.V

,,= 3Je1-$!iJo1=7,5.1ozs 
n B.

32. 10-3 . 5.10-3
Bi0noeilu:7,5 - 10zs *-:r.

5. V 4rox ubcyAlrHax oAHaRoBoro o6'eMy micrfi$ca abga i pryrr. V arcift
. is nocyglrn 6iasrue arolrig i s cxi,rrxu paeia?

Pose'eeauua

* =#* 
^"

Ocniarrra m = pV,Ae p - rycruna peqoBr.r-

xr.r, ro N =#*^,
to4i N, =ffu^,u r,lr=ffNo;

*=r,Y_!.^Y: _ P,Mz, 1I. = ro'.eor.ro-.
i.--WN"Mr=irM, N, 18,6.1os.raA;==0,82.' Itiarxicr:; aroruin, ulo Bxo,4Jrrb .4o crcJraAy MoJreKyJrrrr no4u, gopin_

A/
xtoe 3; ro4i -l-L=6,82.8=2,46 pasy.

Bi0noai)u: y nocy4uni J BoAoro aronais 6irrrrrr e n Z,46paay. .

4.3a .sxuri qac Br4napyerrcs 50 r Bogrr, RKrrIo sa I c nranapoayerrca
4 . 1018 uoneny.rr ao4z?

Paee'aeanna

Ki,rrxicrr MorreryJr * =#* o,

roniN"-*N...M

", 
* 
*#.6,02. l02B =16,7.J.o23 Morreryrr.

.8a rrac tt Br4naporyertca N, MoJreKyJr, a ga qac ,2 Br{[apoBy€TbcsN, naonexyn.

l2or4in 2. llonexynnpna Qi:nxa

r" = 
Nz 

r, ; fr-'l =c; ,, = 
16',t, t,9"j'- 't=4,2.1a5 c=4,8G.qo6u.-2 N, -r ' r-2r 4.10'o

Bilnaiilu: ,86 no6rn.

l4eanunmft rae

I,qeanrnnil ra3 - Mo.(eJIb' uignoai4-
uo.{o aror:

1) poavripaivru MoJIeKyJI raay Hexrylotl nopinnano o nigcraunn mix

ui*c ruoaenyJraM?I HeMae cuJI BBaeMoAlr;

sirKHenrrs MoJIeKyJI raBy nniw co6oro fi ai crinnaMn nocygunu a6-

coJrrorHo npyncni"

ua exepria nocrynanluoro p]txy MoJreKyn.

l{e rpe6a 3flarn!

2\
3)

Ocnoene Piennnnn l'lKI
1_ _,p =*n tnou-,

Aep * rucx raay' [P] = IIa;
n - rconqerrrpaqia uoreny.r, [n] = iu-t;

rn' - Maca ogrriei MoJIeKyJIlr, [rzo] = xr;
d2 - cepegne Srrarteulrf, KBaApara umragnocri pyxy MoJIeKyJI'

[n'l=4.Llc"

i ='hi" [--t-l::-a----+lp =a nEul, Ae 4 -' cepe'qHs xinetln-
l.'l

[-r:-; "=Y- ,lp = - n. m ou 
- 

| ---;:*u**"ouu,n| 6 I iy'-xinLxlcrbxurexyn
I/ -o'6'€M

n=nh' 
) t=-LZ}l--=-!4' -FIPf*J;ff" l'--3}', I p-rvcrsrs l' 3''l

Temneparypa * mipa cepegnr,oi riner:n'rsoi eNeprii pyxy MoJIeKyrl'

Tennola pinnorara - dT&H, 3a trxoro vtarpocxoni"nri napauerpu
(TracK p, o6'eu I/, TeM[eparypa ?) aa;ruruarotrcs seauinslrun, ro6so

rvrixc ri.naivra cl4creMfi ne ai46yraetrca rennooduiny'
Te*rrrepatypa * $iauunlrft uapauerp, ognaxoarnfi y ncix uactuxax

cucreMr{ rin, tqo nepe6ynarorr y ctaul rennosoi pinnoraru'
EncueprarrcenraJlbHo AoBe,4eno, u{o,qls 6yAr'-ffKnx ra3iu, arci uepe6y-

Balorr' y crani tennosoi piunoaarn:



Teopin nnoc npaKrnKa

F,V, PY"

^r, 
= 

^r, 
= "' =const '

? - a6oonror:Ha reMneparypa oa rrrraJroro Kertsiua (Id):
r(K)=f ("C)+ 27A, Lt ("C)=AT(K);
k - erana Bonrquana: & = L,B8 . tg-ru 4rx/K.

.filcrqo ouauexnfl TeMneparypu i Koxr{eHTpaqii nronercy.n ognaxoai,
To rr4crc 6y4r-arcrax rasin o4Haxosuft. Heearexcro nig roro, o ffKr,IX Mo_
JIeriyJI cKJraAae?bcrr r.a3.

Cepe4na xinetravua euepria mo;reny;rr 6ygr,-
anrzx raain, r1o nepe6ynarotr y tennonift
pianoaaoi, o4xarcoBa ff-=f,nr=nr

5. ,flnuli n-rcr nacrinrcra uocyAr4urt quHurbCaHog,{nrenu

n = 1011 MM-3 = 1020 M 3

d =lxni/c=103u/c
=3.10-27Kr

%, r4ea.nsuraii raa ie ronqenrpaqierc 100 ui_aupgin Mo.neryJr y xy6i'ruouy rvri;rinaerpi, 
"rrrqo 

,u"u oauiei uo.ne_
rcyrlr 3' 10-27 xr, a cepeAlr.E KBaApaTatrHa runugrcicru pyxy MonercyJrI xu/c?

Pose'asaaaa

Ocuosre piuxaxxa MKT: p =.L n*out.

1_.,_wt'.rcr M.Kr H
I P l= --T--, = ----; = -"- = lla,M .c- M- .c- wr"

^_ lo,u.g.1o-37.106P=--;---=0, 1 IIa.
o

Bi1noai)a:0,1 fla"

6. Oqiuurz rurn4rcicrr renJroBojto pyxy x{o.neKya nonirpa Ba rropMaJrr,_
Hi.IX yMOB.

,\uno: I

p= 105 fla 
I

p = 1,3 rcr/rvr8 |

i; 
-'t 

I

I

I

Posa'atunna
Baa*car:r.rueuo norirpa i4ea,nruzm raooM.

Ocuosue pinrranua MKT: p =!nm^ut.-3
^ m rn^.NrycTrrHa 0---- "'vv

l1DAin Z. Monexynnpna Si:nna

KoHqexrpaqix uo.nexy;r

Bi0nnei0t:48O u/c.

7. V rpsox pisxnx nocylur{ax o6'sMom 1 ru3 rcoxcua uic'r.srbcs Kncer{b,
BoAenb r& aoor Ba HopMaJIb.Hr{x yMoB, OS.rucruru xi.rsxicrs MonekyJr
y rcoxcuifi nocygr.rni.

!ano:
I/ = lrvrE

Mr =32'10-$
Mg =28'10-8
P =105 IIa
T =273 K

Posa'seaawa

IConqexrpaqir uo.nexyn: o=$ * N = ntrl.

I ocnosnoro piansnnn uo.n"*y5rp*n-*iugrlr!r-

87

tv/1.=-::+
ll

rdrlMonb

KrfMoJrL
noiTeopii F =ttkT

Toai N * !-v.
hT

oAepncyeMo: "={7.
lV-?

& =1,38.10-23 Axc/I{ - craJia Bonsquana;
105 .lN = : :: -:-: ;! :=: =2,7'1025 MoneKYx.

1,38.10*" .273

,flxulo ossar{oBi p i T, Konqeurpailix uonercyn y rcix ra$ax
o.lIHaKoBa.

Biinoaifla:2,7 . 1,025 uo.nenyn.

8, O6"rucnuga cepe,qHro rciserutrgy euepriro MonercyJr igeamnoro raoy
Ba reMneparypu 2? oc,

Posa'ssarunn

ocnosne piannnna MI{T: p = |n m,i' =! nE..'33"

Kox4eurpaqiauorexyr: o=* * E-=i .{,
v - 2 N

#=ur,
,qe & *1,38.L0-s3 ,&nc/It * cra-rra Eonrq,ruana.

E,=$er r [8,]=#.n=Ax.

T-27 "C = 300 K



Teopin nnoc npar$?1xa

-3E, = ;.1,38.10-'" 300 = 6,2-t}'zt [tx.z
Bilnoaila: 6, 2.10-21 [rx.

Lle 3Harn!

PisNnHHn ctaHy igeanunoro rary
(piennnnn Plengeneeea-Knanefi poNa)

9. Mo.n,apua lraca cyrwiuri aaory fi Byrne-
Kr{cJroro raoy gopinnroe 32 . 10-3 nr/rrlo.rrt.

Pose'flJawr.a
Ba sarconorNr,{a.nsrona p = p t + p z .
3 pirnauna Men4e.neeoa-I(aanefipona

pv =LRT
--,M mRT

BI,IIJIUBa€, U1g p =*.-, fO4i

m,+mo RT nL, RT rL^ RT
= | ._rJ._,

MYMTVM2Y
*# =ft_fr .BsiAcr., n2 = fr, ffi##,
f I Kr.Kr/MOJIb
lmzJ------;--=rcr;

KT / MOJTE

30.10_3.4 10_3.44 1^-3-'=ffi=15'?'10{ xr'

BiAnoetdira:15,? . l0-3 rr.

|, _r____ "=! I M _l "=+ r ,f;-_____+
W = nkrF---r----)le = i nrl-"_*-*^ , 

t1-_f____J

------, Frl - y& ;7J ---l=uq lpd;nfl -:*-.V =m
.R:Neft =6,02.1023 noru-'.1,g8.10-23 I =g,3r A*,,

ynirepca;rrna ra.oBa crana. It uoal'K

,{.na I rvro.na i4eanrnoro raay piauauua Men4e.neena-Itaanefipona

OV = ff nf na6yaae Br{rJr.n.qy 
{ = "on"t - 

pinnaunr Kranefipona.

Canoeqnrens

fiano:
nt=30r=3'10-2xr
Mr=28'l}-s Kr/Monb
Mz=44'104 xr/rraoar
M=32-L0-3 rcr/uonr
m, -?

Busua.rre Macy ByrnerlircJloro raay B cyruirui, flKuIo Maca aaory
30 r.

PotpinZ.Monexynnona Oi:nNa 89

10. Cxinrxrn uonercyJr Kncun nepe6yaae a uocy4r'lxi o6'errrou 2 tr uigrwc-
roiu 90,6 rila, sxrqo cepe,4ufl KBS,qparraqHa unragxictr xaorr.Fluoto
pyxy MoJrexya 4opianroe 228 u/c?

IIano:
V =2 n= 2' 10-2 na3

M =32'lO-3 t<r/aonu
p = 90,6 rfla = 90,6 ' lOs ila
O=228 u/c
N-?

Poaa',naawns

Iti.nrrcicrr Morexyt N =L N o, A.

Na=6,02.1023 Morb-t - crana Aso-
raApo.
3 pirlrauxa MenAeaeesa-Knanefi pona

ov =Lnr B'rrrw'tsae m Pv
' M 't\o -M=m'

R=8,31 k:: 
- yriiBepcatrbgaragoBacrarta.' uons.K

Ocsopne pirN*nnr MKT: P =
I
I-t

- nfn^u-3"
.lr 1 N jz * pV=l.rv.m^6r=L.rn6,n=T:*P=E'r'^ot A - B

- ERr* u =l-T'lev 
=ffnr,

lr, =t.*u"

N: 3.90,6.103 .2.LO-a
.6, 02.1023 = 1, 9?. 1023 MorIeKyJI.

2292 82.1O-a

Bi|noeidu:1,97 ' 1023 MorIeKyrI.

lLBnafttu t*tcr, an<uft cnpaoJlarorb MonexyJlll na ctinxn nocy,quxl4

o6'euoru 0,5 a. Cepe,qlrborBagparnuna runu4xicrb MoJreKyJr Aopis-
uroe 500 nr/c, a rr,raca raaY 3 r.

Iaao:
tr = 500 rvrlc
Y =O,5 r = 0,5 . 10-3 u3
n=3 t= 3' 10-3rr

Poaa'neatuts
Pissguus MeN4eneeaa-K;ranefipona:

rv =frnr .

Ocriasrra cepe4uboKBaAparr{llua rrrBuArctcrb

- ERr RT uzu='l-t,t - u= g'
p*?



90

frigcraaunao orprauannfi Blrpas y pinn*nna Men4e;reena*K;ranefi .
mgzpoga:p= 
3I' .

,-.,_xl.m' rtr.M.M HtP!=;{;r=lz'o,a -= z =na.

500,.3.10-3
l= , O,ru*r-=5'105 fla-

EiAnooiAa:5 . 105 IIa.

l?. Buena'raru rycrtrrry Kr4cgro, axfifi nricrutrca e 6a,roui o6'euoru 12 a
uig tracxoria 105 fla i uae renrneparypy Z? oC.

fiaua: Posa'asauma
V =12 t= 12 - 10-3 rus I pieaaxua Meu4eneera-K.nanefipona:
*=-t:r:* xr/'*ot, I pv ={nr,p =105 IIa M-"'

tn nM
O=-_=a_ r- v RT'

?=2?'C=300K

,^., _ fla.rr.rvro;rr.K IIa.rr Itr-xr KrinJ--E;.K.;;;;;= A* =;qH* =",' .

105 . 92.lo-3P= A.81{00 =1,28 rcr,/u3.

Bi|noai0a: 1.,28 rr/u3.

15. Bo4ens uicrr.rrrcn s 6aaoni od'errlotu 24 nirsaereruuepar.ypy lb "C.Ilic.na ?oro alc qacrnsy ao.qlr'o Br4*opr{craJrr,r, Tr{cR gr{rlal4*cff r{a
400 xfla. 3uafiru Macy Brirnopr4cragoro Bo,{Hro.

/laruo:
v =24 n=24.10-3u3
M =2.LA-3 rr/nroar,
?=15"C=288It
Ap=400xfla=4.L05fla
Lm-?

(p,-p,1'v =@t!')-.s7 ',M

Apv =L!n .RT i Lrn=&v'M ,-MRT
fla .*r3 .rcl.rvro.nr .K ffa .u3 .xr H .na, . rr

Paea'aaailna
Pisusnns Mengeneena-Itrauefipoua:

pv =Lnr,-M
p,v =m' nr . o! =!. M LRT;

ln-l= I{x.rvroar.K

Teopin nnoc nDaKrnm I' ozgin Z. f'lonexynnpna Qirnxa -_s- 91

Lm=
0. 4. 105 - 24.10-3. 2, 10-3

=8.10-3 rr.
8.31.288

Bi1noai)u:8' 10-3 xr.

14. Br,rana.ruru rlrcx cyuirri 0,56 xr aaory fi 1",6 rcr KItcHro, nrca victrart-
c.s g 6aroni o6'e*rou L 10 a i Mae reMrepatypy 27 "C.

/{aruo:
Y = 110 "n = 110 ' 10-3 rvr3

mr = 0,56 rcr

M, = 28' t}-t rcr/rvro;rr
mr=7,6 wr
Mz=32 104 rr/uo.nr
T =27'C = 300 IC

Pose'neauu.a
3a aanonom,{amroua P =Pt+Pz .

PisHsHHs Men4eneena-Knanefi pona:

nv =Lnr - ,=* RT 
,.M'"'Mv

RT(m,.")__.t - _r_+_a I'r/ l*,' *, )'
m, RT m, nT

^MlVM2V

Poea'aaauu&
PisHanHs Mer4eneena--I0;raneftpoua:

pv =Lnr *v,=It.EL ,'MMtP

m, RT Vo M,
r 

--- 
t'MrpVL.Mz

v" 28.10-3
-=-=I4 

Da3lB.vt 2-lo-"

,{rrc.rvonr H.vt H
molr.M" wt" tu'

,=8,31'300f 0,56-+ 1,6 - )=rr,g.rou nu.' 110.10'" t 28.10' 32.LO " )
Bi?noaidu: 15,9' 105 IIa.

15. Onnarosi Macr{ aoory ft eo4uro uepe6ynarors flpu o.ql{aKoBift revine-
parypi nig o4uaxoavM TLrcKoM, flxraft raa Saftrrae 6i.xr,mnfi o6'eu
i a cri;rr,na pasia?

frano:
ffir= tuz= fll
Mt=28'lo-3 rr/uro;rr
Mz=2'10-3 xr/rvro.nr

Pr= Pz= F
Tr=Tr=f
t/'2 _.)
v1

Bilnoaila: Bogenr aafiilrae o6'ervr y 14 pasia 6ilr'urnir.

16.,firux MoJreKyJr 6i;rrure: MoJrercyn noeirpa a nprauiu4enni o6'elrou
50 u3 qr,r MoJreKyn Bo,4I4 B cxaanqi o5'enroivr 200 cm3.aa EopMaJrbHoro
arvroc(pepnoro rtlcxy fi terrneparypra norirpa 2A'C?
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,\aruo:
p =105 IIa
?=20qc=293I{
7r = 50 rvrs

Poae'asaaan

I{irrxicrr Morrenyrr: * =#* o "

3 pirnanaa MeHAeneesa_Kaaneripoaa

pv =ffnr B'rrrrr'Ba€, rqo i1 =-_4Il ,

rosi ly', = 
out* . 

RT '

.RT

fso6apnnfi npoqec [ia = const]

= const

Ifa .ng

t{e rpe6a tnarn!

i A/ I _ llg:y" .nao.nr .K I H . ;vrs .rrao;rsld' J = ftff:-::. *_I = T;:--::::* - 1 * = AI = r,Arrc'K MoJrb .{rx.u' .uo.nr Axc - ffi =.;
AJ_:v uv
'"r *;-::--:---'

t 
; It" u,o z 7o2B =r,z4.raz.' 9,31.293

*'=fr*o=ff*^'
Jn, 1_ Kt.Ms.ruoar
1"zJ-------i+-

M' .Kr

103.2.10 4

rv, = _1E:tiF-'6, 02 10'?3 =6,69.102a Morrexyri.

N, >Nr -

Bidnoailu: Monenyrr nonirpa 6i.nrme.

MOJIercyJI.

Iaoxopnufi rrpoqec [I/: const]

1.
MOJI})

aaro,bcnBvMoBax"*:l::::"-f"1H#:;"*JXXXilT,"fi 
i"'"'fltJ;{T , P, n ea r}ircoeauoi Maca racy.

lronpoqecn

Iaorepruivunii npoqec [f = const]

Cal.4oaqnrenu

Pose'eearurua
PisusnHg crauy i4eaarnoro raey (piauanns Kla-
nefipona):
pv 

=!_YL = p.=pv .7, _pv .2Tt -ZpTt .

TTtTV.TVT
r r IIa'K
[&J= * =ua;'t

I r, - 
"otr*ti-I T,: const| -*:*_**--*F

Pirsanna Itnanefipr GV 
.---l

rcon Eofi.na-M"piorrr.t*u: l:':- = constl--:=eel--+lplzl 
"onst'i - aa'

fpagin -: ieorepua m'[I"""

Pisusntr.fi Knaneftpona:
xon fefi-Jftoccarca.

Ipa@irc - iso6apa W.p;

B pyxoMtrM [oplrrHeu uictgrrcs ras. flepecyramqrr uopruenb, o6'eM
raay sMerrrur{;ru e 2 pasra fi ognovacno narpinr,I ras.qo 600 K. Bnana-
rrr4Tu Trrcft ra3y.

/" =constl P=4n*t )

Vz=20Qcu3=2.1p-.r*r
Ma =18.f 0* rcr/*ronr
Pz =103 nr/ug

N, -*?, N, *?

PisxsHHa K.naneffpoua tr-=.il n'**' ,l4ll*l
lcsurllapng. l" I lT I

Ipaibir - isoxopa Vr.Vl
V

TT

17. B ymorax nopMaJlbrroro ar*roc{repxoro
rucry ft tervrneparyplr 27 oC n qzlisApi

!aao:
P = 105 IIa
?=27"C=300It

vVr=T
fz=600K

,. = ?'10''600 =4.105 fla.
300

BidnoaiAv:4' 105 fla.

)G:^,

T
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18. B oaHiji nocy4ani o6
B iir'rifi nocy4aui 

".:*'*i;t:I:::-T:* 
*s ni4 rracrou 800 xrra.3::.:lt nocy4rzui "otr"ii " il;;|:"*'^" "'j_|""o'-s90 xrra.

rtocyAllHll e 'e4gaui Mixc co6^* rn-,a-.-- IrA TLrcKoM 150 xfla.I":J#TJ,"ffi ;;*'n::i1;J;:i1:""ili:J1tr""#1'"1lTl
,\aruo:

TarroBr4Tbcff B nocy4rl'€ --- 'rrv^uru r KpaH(

to, ,*i 
1*.qo ei4npuru xpaH?

Vr=1,5 n= 1.,5. 10-3 rr;
Pr=300 xIIa=B.10bIIa
Vz=3 n=9.10-sMJ

rcffa = 1,b . 10s fla

Ip;= 
tra'ul +fta'ur 

--fla.nr3M" +Mr -l;-=na.

Teopix nnoc npaxt?Ka ,

? ozgin 2. l4onexynnpna gi:nr<a

\, _ 1,93+v13,374
"''' - 2.66-'
Ae Xr = 1,42 * ue ni4noni{ae yrtrosi aagaui,

Xe=0'0338 u.
Bi}noeiiu:0,0338 u.

20. fae 4erxoi MacH cfioqatry isoxopno oxoJroA)Kyrorl, a norina iaorep-
mi.lno crhcxarotr. Bo6pasnTrd flI]oitrecu rpa$iuuo B Koop.qarrarax
p(T), V(T), p(V).

95

Pose'aaaaua
rrpouec - ieorepnriuvl,trt.
da JaKoHoM Borl.nn_Mapiorra 

:
PV =ptVr+pzVz,
Ee V =Vt+.Vz .

, =Ptvi+prv, .
V, +V, '

3p=

Arrvroc$epnrafi
760 lrrvr pr. cr.

,\aao:
L = 7O ctt= 0,T nr
h=20 cv.= 0,2 *r
Po=76O MMpr. cr. =105 IJa

=2.105 fla.

L-h

% -const
Pr=Pz

4 =const
p(r) *?
V(T)_?
n(v) -t

p{J) -?
v(r) *?

Paae'nsavva
Isoxapae axono1weruwa Y =const.
3a*ou IIIapns: A=const ."T
? avreuuryer :ses.- - p Bmenrrryerbc.fi .

.Isomepmiune cmucHettt.ri I = const .

Saxon Eoft,ra-Mapior'"ra: pI/ =const .

7 orremuyerrcfr -* p ndrair,urye rrca.

Bidnoeila:2 . 10d IIa"

19. V rpy6qi AoBxcrrHoro 7O cwr,aanasniri B oAHoro rcinr1a, ns_pe6y^aae croB[qrrr pryri nuco_

::_ro.20 
cM. Tpy6xy nepeBepuy-

JrIt, I rlacrr4 Ha pr:yri eranlaca,
bnSRa\rvrT w BncoTy cTOBrIqil _

xa pryri, .4o ,u,""*"rua*
s rpy6qi.

I P, P, VIi ^? ,' ! r--e
I oA //7 | 2l II l,/ l+lt./il| 'z | 'e,_' 

-
21.3 raeorvr 4esxoi uacu Blr*or{ar* sa*fireuuft [poqec, ro6paxceHrafi na

giarpami I lcoopAr.rnarax p (I/ ) . Harcpecnnrr.r qro giarpaMy B Koop,qra-
Irarax: p(T)" V(T).

Posa'stsapua
Ilinanxa 1-2
p =const - rpoqoc iaodapnuri.

Pisnsnns fefi-Jhoccar", I = "or"t 
.

T
O6'ervr tr/ irbirbrrrryerr,ca :+ TeMnepar),Ipa f a6iar-

rlry€T6cA,

fiinarurca 2--3
?-const ._ [poqec iaorepmiunufi.
PisEr{HHs Eofiaa-*Mapiorta: pV = const .
Tracx p Bpocrae =) o6'ervr trz srvrenruyerrca.

rrcx 4opieuroe

Poaa'aaauua
Ocri,rrxn npoqec iaorepvivur.rfi

:r^-"_= 
aont), ro ardIcoHyerbcfi BaKoHooz.na-.Mapiorra:

PrVr=PzVz,

Ae Pr=po+pgh, pz=po_pgrc 
,

@ o + Peh)S(L - h) = (p o-pcX),S(I *X),
poL +pghL -prh-pghz =poL _pox _pExL +pgyz ,
PgX2 -(pgl+po)X =pgnl_poh_pgh" 

,
1' 33x'z -1, ggx +0, 066 = 0 :

P z =150

105.1, 5.1g-s +1, 5.105. 3

P--13,6.193 H"7*e

\=S(L-h) , V.=S(Z_X) 
;

+
T
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Teopin nnirrc fi r ylin 2. llonexynnpria Qi:nxa 97*"**;*sa

/finaruNa 3*1
I/ = const -- flpoqee iaoxoprrrft.
Firnsnns IIJap;ra: * = 

"orru, 
.

Twcx p *r*rr*""ruJr{ :+ TeMneparypa ? unaea-uJyeTr"ca"

ri+%@+€:$ q" tpeea *riffT

A,
Kaninaprri ffEnu{a

ldani.nrp - rpy6ra B Marrlrry
r r r vlpiurr:iln giarvrerportl.

llracora niAss'rrR pi4r.rara
l rurrri.lrapi;

, Zrs
n=_ I

pgR

Jrr, (t --- noe<|ri4ieur noBepxne-
B0ro HaTffry;

p - fycrr{Ha pi,4rauu;
Il * pa4iyc xani.napxoi

rpyOrcn;
Suo.ryeanra

g -* npr4cxoper{Hff ei.nbnoro ua4iuua.

22. flopiauarrr Bncorrr nignarra nogu ft racy
n xani.napax o,4Haxosoro pa4iycy.

fluwa:
Il, =I?, =]l

Cafroeqnrena

Paae'asawwn
Bgcora ni.rluarra piAuun n rcani.rrapi:

3m!na arperaftfnfi cranla peqoarNr{n

*Q - nor;isnarrxa eneprii
_f urgirr*xHa eneprii

tsnacrraeccri pignn
Ilouepxnen*ii uarsr prarmn

Cr-tra norepxgeaoro t?ttry Fu * cuta,^srca Are BtAoBxc nonepxniEeprreHAr4xyJrjrpHo.qo Jiir{ii, rqo o6meacys i{rc rroBepxliro, fipari{yqrr cKo-porrlrlr ii ao vigiuyMy.
Koe$iqieur uoaepxrreBoro rrarfirrr

o={, [ol=8.
o"l *c'nanoBepxrreBoro"urj*,' ' M

/ - 4onrxnna rpaHnqi.
V piernx pi4rau noeepxnesufi Harar picxrii.

($opnra uenicrca

o < 90" - 3ri{orry&arr*a (no,4a i crcao )

o > g0o -* fieiruoliysauua (roga i napaSiu)

o, = 73_nrH/m-= 73' l0 'r lllrvr I n= 2,
Pr - 103 rr/ug psR

Bignoni4no,,qrrfi Bo/l,u i

9a

A.trsi racy: fi, = 

-?- 
.

PzE 
jt'

_2o
pg&

6z= 24 rul{/nn = 24 ' 10-3 H/m
0z = 0'8' 103 xrlrur

Jt
.::1._ .*. ,l
h2

Ez = 0,5 mm - 0,5 ' l,0-3 ru
h,-h,* 30 rvrg.= 3' 1O-2 u
p = 103 lrv,/rui

, 20,
n. =-.' .
' P,9ft,

Ocninrxu fi, =Rr =fl , r:o l' - 'ot?:g*"=98' ;hz pg&2<t, pr$r

4 _ ?3.10 3.0,8 
1_g'_=13.!_q _2.a3.h2 24."J-Q-s.r{t'} 34

Bi1noai?a: Brzcora ui4nrrta BoAr4 B xanilnpi n 2,43 paay unqa.

?5. [.na nnanaqerrHrr Koe(biqieura nonepxneBoro Ha.Tfiry aoglr n uei onyc-
rra.nu 4ei cuani rpy6xz a pa4iycauu ruyr:pirunroro Kauary 0,25 MM

i 0,5 ium. Boga uignaaaca n ognifi rpy6rri i:r,ru1e, nirx a inurifi, na
30 mu " O6"rrac"nr,rtu noerfiqieur noaepxueBoro :rarff ry.

fiaua: Pose'aaann.tt
R,=A,26nrm=0,25 " 10-3 ivr IBr,rcora nigu*rrrrr&

;ffi-
o---?

pr/{ir ilr4 .B Kafl rrrfl pr :
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Teopin nnec nDaKmHa

4-h,=-2s-- 2o -no.f t - o )
PsRn PgRz oe In, R, )

Koerpiqienr uoBepxaeBoro r{arary:

n= ('\-h,)'Pe

'fr -l)'
Ln' R' )

I^.t_ M.Kr.M.M Kr.M II
[v]-.-T--l--=-;-=*.M .C- c'.M M

^: q.1o-r.tos.1o 4.10,
" - m = t6.ror-r{4 = 75' 1o+ H/ru'

I o,2b.lo* o,s.to-, 
J

BiEnoeidu Zb . l0-s H/rr.

24' coaounH*a Ao')npr'oro 6 cu i uacoro L r nrasae Ha nonepxxi no4ia.3 ognoro 6ony Ha ner xpanae nnn"rrruufi po3rrrrx. B sxuru orr"a*oplrr_
HfiM noqne pyxaTr{c.a co,nouranra?

!arca: Poea',aaawua
/ = 6 cu ='-6^. 10{ rvr I Ba gpyrroru aaKoHoM Hrrcrona F =m.a ,rz=1r=L0-3xr
o = 0,040 I{r,ru

peF=ol ,

Ae o - xoetlirlieur nopepxrreBolo Harrrry Mr4Jrb-
HOro po3rrHHy.

o=9:!-, [ol= H't 
= 

*,"'* 
=1'-.m M.Kn c, .ftr ct '

0,04 6.10ro=--f 
O t- =2,4 m/cI.

Bilnoeiilt:2,4 u/eI..

Bnnaposyeaunn i xomgencaqin
BnnaponyrauHa ui46ynaerbc, na 6ygt_aroi teMneparypr{; s siJrruoinoeepxni piguuu sariraro* MoJre*yJlrr, xiseraqua eneprin arcux 6inr-rua sig noreirqianruoi eueprii naaeuo.cii.
Kuuinns ni46ynaetrca aa reMneparypu mraujsrg { rcepeguxi pi_guuw it aa HaJ{RHocri ocepEgnin xranir:g*r _ 4oru.imorc,"o*urrorro 

"*ir*nigdyaaernca yrBopenr{ff }roBoro arperaruoro crany. 4. _ ru*rr"pr*y-pa xranlnua, ga g*oi Tl.rcld Hacuarenoi uapz e 6y.rrr6aruxa* y""p"o"ri pi_
4lrura gopianroe nclrsiruutonry racrcy a6o fieperlrrr{yc fioro; {, saJre)Kr4r,rbui4 aouxiriruaoro TI4d" "i€y.

YotginZ. Monexynnpna Qi:nxa 

-- 
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Ten.nora [apoyrBopeHrrs
flNroua ren;rora rrapoyrBopeuua -L - Siar,rura eeJrrar{r4ua, rqo rrora-

3ye, ffKy riarxictr renJrorra ueo6xi4uo aarparraTi AJrR neperBopeHHff
1 rcr pi4rauu B napy (a6o napr.r r pignHy) aa nocrifiaoi TeMueparypr4, rrlo
ItopisHrce reuneparypi rcnniHss.

flapoyrropenns: Q=Lm

,{xuaui'rua piruonara * crau, ro.nz rinr-
rcicrr uo;rercyJr, rqo 3arrlruaror:l pi4nuy 3a oAfi-
Hrlrlro qacy (napoyrnopeu ua), 4opirHroe xi.rrr,-
xocri uolexyJr, il{o fioBeprarorbcff n pi4nHy aa

rofi cauufi uac (xon4eucaqia).
Hacu.reua napa * [apa, rrlo nepe6ynae r 4lrnaurivnift pinnoraai ri

cnoero pi4nuoro.
Tncrc P: uacraqenoi naprr 3aJtelKlrru ri.nucn ei4 revnepatypr.l.
HeHacfi'teua napa - napa, TI,rcK axoi nux.{fifi, ni>rc tr,lcrc Hacr{rre-

uornapu: P <P:.
Ilapqia;rrnufi ucrc - Tr4cK, arcr.rfi craoprona.na 6 no4ana uapa, aN6r.r

ne 6yno inruzx raeie.
Bignocna sororicrr nonirpa - ui4norrenra napqia.rrr,Horo rucKy

napu,qo rr{cry Hacr{lreno'i napra aa Aauoi TeMneparypr:

r=3.rooy".'P"
To.rrca pocu - TeMneparypa, aa axol BoAffHa napa crae rracr{qegoro.

,{.ra rcoxxoi perroBr4Hl{ icnye rcpumuvvd reurreparypa 4.p , aa fiKol'
BHr.rkarorr ri4rvrirHocri rrrirrc pi4uxoro ra ri'nacuqenoro napoio.

25.,flra rci.urrcicrr, reflJrorrr su.ui.rlretscs
sHacfiiAorc xos,{eacaqii 500 r nolauoi
raprr, TeMnepar!?a nrcoi 100'C?

!ano:
f=100oC
nz=500r=0,5rr
L=22,6 '105.{x/xr I Q=L"m,

CaFtoa.{nrenu

Posa'asaurus
Ki;uxicrr renJrorn, .qo nugi"nnrrcs snac.rri-
AoK KoHAeHcaqir no4rnoi napra:

8-? Ae L * nr4ToMa re[Jrora napoyrBopenuff.

t@l=4l,.g=Axc.

Q = 22,6' 105' 0,5 = 11,3' 105,(lrc.
Bi1noai)a:11,3 ' 105 ,[xr.

IdoH,qencarria : Q = "-Lm

+tit{t+t+t+tit
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26. rlia [oprrrgeM y rqrE;riuApi ieorepuivuo crr4crcarorb 1 r :renacra.renof
aogauor naprz, TeMflepar]{pa qrcoi 20 oc. BraaEa.r}rrra o6'eu napra, rcor[
noqHerbcs rconAencauis.

,Qaao:
Tr= 29 "Q + 273 = 302 X
m=lr=10*3xr
M =18. 10-3 rcr/rvro.nr
? =const
v, *?

a p, ewairgeruo s ra6rrrui
ni4 rervrneparypr,r.

Poao'aaaruna
Ieorepuivxnfi nporlec (? =const) onu-
cyerbcs BaKoHoM Eoft aa-Mapiorra:

PrVr

PrVt

=p{z a vr= PtVr

Pz
Morxrra suafitr,r a pinxariHa Men-

4e;reeaa-K.rrauefipona: l {, = fr nf,
sare*cuocti Trrcrcy rracuqenoi no.qanoi napr,r

ficulo ?, = 302 K, ro P, = 39g0 IIa.
ToaiIz" =m.RT' --Mpz

[r/. ]_ rcr.MoJ'rr.,{rr.K H.rvr.nrr',r -;;;;;n.nu =-T-=*".
10-3.8,31.302

% = l8{0:t€990 =0,034 rrr3.

Bilnoai)a:0,034 u3.

?7. Br4sua.turu rycruny naclr.regoi ao4auoi naprr, TeMneparypa
sroi L4 oC.

{ano:
T =14"C=287 K
m=18. l0-3 rcr/uo;rr
p-?

Pose'aearuua
3ri4no s piauaHuarvr MeH4e.neena-It.nanefi po-

ua, pV =Lnf ,.M

p=* =PM ,. V RT'

J^1_ fla.xr.rvronr.K H"rcr Kr
rnr - lh*;;;lE- = ;r H; = ;, .

Tncx nacn.reHoi ao4auoi napr{ Mo)KHa gnaftrrl a ra6.nlrqi ea.nextocri
Tr,rcrcy Haclrrreroi napn ui4 reruneparyplr.

,firu1o T= 14 "C i p =1,6.10s IIa,

ro o- 
1'6:19'- 

La- ro s 
=12.10-s rcrlu3' 8.31.287

Bi)noei1a; lZ . 10-i nr/us.

dip

l' cngin Z, Monexynnpna $i:irna

?8. V aaxpurifi noey4Iani o6'ervrou 1000 r uicrnrrcn 50 r aogra, TeMrre-

parypa axoi 17 oC. BrranatIHTI.I Macy BoALr ii Macy napra vepee 4earr'rfi
qac.

l0i

/{ano:
t/=1000s=1rr2
m=5Ar=50'10-3rcr
'f = 17'C = 290 K
M = L8 ' 10-3 xr/uo.nr

^r- ?

nr* 7

[-,]=
fla. v' . rcr - rvro.rrs " K

,{xr.K.naoar'

Poae'saauaa
V saliprlrifi uocy4uui cnocrepiraerbcff npoqec
BrInapQByBaHHs BOAr{,

Ha4 no4oro yraopnrlea rracilrleua napa, Trc$
arcoi wrorNrra aHafiTIr B Ta6r!rrri gaJletfiIrocti trac-
Ky Hacr4qeHoi uaplr eig te*rneparypu,
flxrqo ? = 17 oC, ro rucx P = 1928 IIa.

3 piou*uxs Men4eneena-ICtaneft poua
pvM

BI'ISHaqI'IMO: tfl, = -::-:::-,'RT

pv =LRT

H.ut .xr
=-=KI:

rvrt .H'ru

1928.1.18.10'3*,=ffi=14,4.10-3 xr.

ffiz= frtr- tf\'

rnz = 5o.:-o-3 -14, 4' 10-s = 35,6' 10-B rr.
Bi|noei7vt 14,4' 10-3 xr; 35,6' 10-3 xr.

29. Bilrocna sororictr nonirpa, TeMneparypa aroro 18 "C, 4opinxroe
45 oh . Brl,afirlrr roqry pocu.

!au.o: Posa'asauns
rp = 45 nh: O,45
t=18"C

3 ra6rzqi BaJletnxocri tycrr.tnlr nacr.rqesoi napz eig
TeMfleparypl{ Blraxo.quMo, nlo 3a yMoBI4 / = 18 oC:

P, = 0,0154 xr/ltr3,
:rogi a6co.rrorEa sororictr P = 9P, '
p = 0,45'0,0154 = 0,0069 = 6,9' 10-3 xr/u3.
Ba Aanoi a6corrornoi sororocri (arigno s ra6.nuqero) 4 = 6'C.
Bi|noeidv: 6 "C.

5O,,flrqo uonitpa Mae reMnepatypy 22 oC, ro ftoro ni4nocna BoJroricrl
gopinnroe 60 %. IIu s'.asurrcs poca, srcrqo reMrreparypa aur{ollTr'cfl

ro 16'C? ,flrra ri.nrxicrb BoAt4 Kou,4encyerbctr 3 Ko;rtuoro ry6iunoro
Merp{r noBiTp.g nnag.ni,4on 3HI{}rceHHff TeM[eparypl, Ao 1 oC?

<p=3'too%.



Fi

t(].'

,Qauo:
9=60
tt= 22 "C
tz= 1l "C
V-7,v4
m, -?

flaruo:
I/= 103
I = 19'C

q-?

Teopin nnrcc

Poea'nsaruaa
o

9=:'100%.
p"

3 ra6nnql sanexcnocti rycrt4Hrz nacu.renoi rrapn B

TeMneparypr4 $rraxoAr.rMo, rqo, .axrr{o t = 22 "C,

P" = 19, 4-10 '' *"7*" ro4i p : rpp* .

p = 0,6'0, 0194 =11,6.1"0-3 xrfnns.

,{.na ganoi a6coxrorrroi so.riorocri (origuo s ra6ruqep) susua
nlo /o = 12 'C. Otrxe, BoAsrra napa KolrAeucyBaruMerr,c,fi, aruqo /-
i nr,rrx.re. ,ffxrqo /, = 16 oC, rcou4encaqii napra He 6y4e.

[,natr= 11 "C MaeMo: p- =10.104 rcr/r,rrus,
Maca nogrl, yrnopeuoi nic.rra xon4eucaqii ro4anoi napra:

nz=nt-nz:V.(p,-pr) ; [nz]=*' {
mz = L. (1L,6 -10). 10-a = 1, 6. 10-3 xr"
BidnoeiAa:1,6 . 10-3 xr.

51. V 10 nr nosirpa, rennneparypa €Horo 1 9 "C, uicrrrrrca bl,B r nogauoi
napra. BrEauavrarn rignocny uoaoricrr noairpa.

Poaa'ssarurua

Bi4nocua nonoricru: q = I'f OO"U",
p,

A6conroruy ronoricr:t sr m
{3HaqIIMOffK p=-

p" suafi4enro a ta6.nar4i eanexcnocri rycrlrrrr4 r{acfiqerroi no4arroi napz
ni4 rervneparypra.

l,tlr-t =19 "C lraeuo: p" =0,0163 xrfws,roai g=-xL - .LOO% ;' V-p"
51,3.10 3 

_ ^Q= ' - 
" 'LO0%=31%.' 10.16,3.10 "

BiOnoei1o:31 %o .

Mipaxe$opltaqii *- Biliuocue rlo-

AOB)fieHHff:
t&l

Lb

A6conrorne noAotsxeelllIJ{:

latl=1-'30 '
friazpama pwrn&eV

QA * uaai npyn*ri .riecpopuaqil',
s.o Mexra ilpoilop4iiiuocri, to6-
?O M?I{CIIMS;'I',He .SlIAqe$}Jfi n&npy-
}ICeIlHrr, $olr{ Bl4K0fl.l/crbc$ Bar{ofi

['o:4in 2. llonenynnpna cpi:nxa
-r^\- 

1O5

'f,nep4i ri.ua

m= 5\,3 r = 51,3 . L0-3 xr

qe rpe6a 3narn!

o=.Ill, tol=.s
I{

*-IIa.
M"

Teepgirina

Ten.nora rrJraBJteHHs
Iluroua rerrJrora rrJraBJrenufl i, * 6iarauna BeJrHrIuHa, ulo rronaaye,

arcy ninrrcictb rerrJrorr{ neo6xiguo Brirparn?r{ 4.rra nepernoper*ra I xr
tnep4oi peqotsr4ur{ n pi4r.rny (a6o pi.qlrnu y rcpwcta;rivuy peuoar.rNy) sa
craloi TeM[eparyplr, arca 4opinnroe reMfieparypi n.naaaenna {" ,

tl

.A.mopSni

I-Ienrae crpororo nopfl.qKy B pos-
raruynauui arorvris a5o rvroaery;r
i nerrrae rrepio.quqno nonTof]roBa-
noi rnyrpiurHroi crpynrypu

Ilennoi reuneparypr{ nJraBJrerrnfl
HeMae , ri.ra nnarctr gaac'rgric'rb
nrr,rnuocri

*--tt --..a
trtpuctaniuxi

Arorvru a6o lroremy;rlr ponrauroeaui
Bnop$rAHoBarro fi yraoprox-rrr nepio-
At,rrruo rroBToproBaruy nnytpiruuxr
erpynr!'py

Tervrneparypa nJraBJiefi rlfi erpcro au-
Srlaqagrbcff T&KrtM {lJ.t}IoMi .fiKulo
T = T,n, TBepre ri.lo cr:ac PigltHoto

Mexaui.uri s.nacrxsocri rrepgux ri.n
Mexaniorue nailpy)*(eunfi - Sie u.rua aeJr:,rqr{Ha, u1o 4opiar-uoe ni4Ho

ureHHlo MoAyJrrr cunr4 npylr{ }{ocr::, 4o n.;rorqi noilepeq }roro ncpepia y :

Moxorcpucra;rn
O4ranouui irprrcraJru

llorircpucra.nx
CyrynNicrs o,qLr Horrur4x
xnacra;rie Isomponni,

?cl6T0 {bisfirr$i srac-
rnnocri He BaJrerr{arr
ai4 rranparvrrcy

Auiaomponwi,
ro6to $ianuni. sJrac-
rilsocri oanexatr" nill
HanpflMrcy

traomponui,
T06T0 rpisn.{Hi eracruso
cli ne ganexcrro 

"i,q 
,rul

npr{},r}cy



F'
l()/l

Alt
LI,

L
AB
9nD

BC
CD

EK

LI -*?

TeoDin nnroc

I'yxa: 4na MaJrr{x .4esopnraqift Mexagirrue Harrpyx{enrrfl nprrMo rrponop,
4iiiue nignoclroMy noAoB)rcennro, ro6ro

- MoAyJrr, Ionra;

- npyrxni 4erpopuaqii (saxon Fyrca ne nlmoryerrcx);
- rpanr,t{fi npyncnocri, to6ro uarccr,rMaJrr,rre 3ualrelrufl rranpy.I

lrcenx'n, Ko;nz He BUHI{rcae Ba,rnrunoBa Ae$opnraqia;
- uracrr.{rrui Aec}oprvla qii;
* o6nacrr nnranuocti;

- rpar{lrr{s Miqnocri, ro6ro uexaxitrHe Hanpy)$euna, xoru ri.rro
noirr{Eae pyftuyaaruca;

* pyfinyraxna riaa.

Sanac uiqrrocti: & = 9r"u

l'rr rgin Z, Monexynnpna Qirnna \ 105 ,

3nafi Aemo roe$iqierit xcopctrocti &.

Sarcon fyxa: o=,U'lel .

3ri4HoB Bl{oHar{eHrnt* o={ - +=r'lel =+ss
AI

'.+ F=E lel S=,0' , 'S.

Fno= k'Ll ' 

"o

TaxunirrrilrroM, h.Ll=E 9 t = u=+9.
Io 

'o
fliAcrannrvro orplMaul{fi Br{pas y @opnryay Ang Al :

. EE- EE-fAI= lJ= l.......".''.j+.tJt 'Ve's'
H 'rvr.u . u2
- H;t.- -vM- =M'

10"-= -fiO7 =B,BB'to-{ r"r.
10" .10-o

3a guaHa.IeHHtrDI t-I^=F'lo '" s.E-

Poee'asaunn
Ilotenqiaar:ra exeprir upyxrro 4e$opnro-

Ll ='

Bi|noeila:3,33 ' 10-a rnr.

34, flt<uir. ganac luiqHocri aa6e gne'rexo npravinnouy ilpr{crporu s nepepi'

solvr l0-2 u2 i uencero uiqnocri 5 ' 107 H/rvr2, sKU{o clrira asrfn reIIJIo-

soga 75 KH?
Poaa'aesvva

G.
Sanac ivrirrnocti: & = -$L .

s.ut

*?
Sri4no o BI,IBH&qeHHRM

* 6"u - 
o"o'S 

.
cF

- 1 H-.-'

I so" l=-*1--=r.Lol H

o"q _ 5.10?.10-2 
=6.6?.o ?5.106 '

Bionoeida: Sc= 6,6? .
o

F(t=.- =+s

Alt _Lt-lo _F.lo.-c.,o2
=_J_---_-Al, lr-lo s.-01 ."F'.lo

Bi}naei)a: y 2,1 paay.
ff=-?-|u#-1=z,r

fiauot
S = 10-2 tuz

o"u=5'10?H/mz
F=?5rcH=75'103H Fo=F -5"

o
55. flic,ra sxoro a6co.urornoro rroAoB)rerrgfi cra.nenzfi crpr4rxegg AoB_

)Knnoro 3 vr ff nepepiaoru 15 uu2 ruarr,tyre noreurlianruy enepriro
50 u,[xc?

/lauo:
l, =3 nr

S = l5 rv6{2 = 15 . 10-6 M2
E"= 50 rvr.{xc = 5 . 10-2 g}rc

,E=2.101r fla

aagoro rira:
^ k.ar
"2

o=a'iel=r H=" +, *t-ro=9-!a

o*""

Cat.,toa,{nrenr

flano;
Sr =S, =S
lor-Io"=lo
Fr=Fr=P
Er =100 l.na = 10'2Ila
E z = 210 IfIa= 2,1' 1012 fla

52. V crinrrlr paain a6coarorue [oAoB]rceH-
Ha Jraryurroro 4pory 6inlrue, nixr cr:a.ireso-

Poaa'naauua
Sarou lyra: o=.E

ro Apory raroi cauoi ,qoBlrcrlrrrr4 rl ranoro can{oro tronepellnoro nepe-
pisy, sxqo Ha Hrlx girorr o4uaxosi cuau poerary?



F

Tepuo4mami'lsa cucrema * cynynrricrr, $iara.rHnx rin, isor:soea_Hux nig saaevo4ii s iaul.rrun rilauu.
Tepuogunanriunxfi rrpoqec - dygs-xlra rmira, u1o sig6yraerrce

B TepMo,rlHHanriqn iii cncrenai.

Bnyrpiunn eHeprin
Buyrpimna enepria - cyMa xiuerlrsnrax eueprifi xaorr{rrHoro pyxy

MoJrercyJr i noreuqianlnnx eHeprifi ix neaelvrngii
,{rra i4ea.rrrnoro o4uoaroMuoro ra gy:

* 3.-
E=F I a'i*",1t={"url-*:^=-E=! * ;1-| 2 | n=.11

R = 8, B 1,(x,r(*ro;rr . nff;;j*"""#r"."H;F

Poaa'aaaunn
Buyrpirunr euePria:

u =1.!-nr "2M
PisnaHntr Men4e.neera-Knauefipona: fV :{Af ;M

u =2 pv . [Ul=IIa.ru' =4.,nr' -ft.y=fixc.-2-lrrvI'

u - 3'105'60 
=9.106 llx.

2

Bilnoai1a:9 ' 1,06 JIxr.

J6. Bxacniaox aMeurrreuna o6'euy oArroaroMuoro raay B 3,6 paey itoro
rucr e6iabllrr4Bcfl rra 20 ,rh "y cxi;Enn pasin swrinranaca fioro rnyr-
piurHa euepria?

Posa'aeaurua

Buyrpirunaenepria: u =3= lnr '2M
Pinnsuna MenAereesa-Idlanefi porra:

l-le rpe6a snarn!

Morex]'Jrlrprra 6y4ora ti.n.

CaHoeolnrenu

rzcx gopirnroe 100 xIIa?

Teopia nnroc

OcHoen repmcAnmamixn

Tepmo4uxauirca - reopir refiJron
RBrlrq, y nniil lie BpaxoByerr,cfl aroMxo.

55. ,ffna nxyrpiruna eneprin r.eniio, ntro
Banonr{roe aepoerar od,eueilr 60 us, srruo

Fo r,r1ln Z. Monexynnpna Qi:nxa

llutLo:
l' 60 na3

,' . 100 xfla = 105 IIa

lano:
Vr=3,6'Vz

Pr=1,2'Pt
u, _?
u2

lano:
P = 105 fla
7* 140 ru3

fr=0oc
fz = 100 "C
c = 4,2 ' 103 [x/(xr'"C)
U_?
m-?

w=frnrou=Trrv

U"=!p,v,.
IJ, _ pr.Vr 

=pr'3,6"V, _, .
U 2 pz'V, 1,2'Pr'V,

Bi|noai1u; ruyrpiu*ra exeprix sMeHIrrI'IJIacs n 3 paau'

37. O6.IUcIr,rrn xinetllvny enepriro teunororo pyxy ncix *ronery.n nosir:ps

y upurvriuleuui o6'emovr 140 u3, Ae rrircK 4opienroe 105 fla" cni.ntrrz
soArr xrox{Ha 6yto 6 uarpiru siA 0 oc 

Ao 100 oc, nosHicrn sHroptlcraB-

rurd qro enepriro?
Paaa'asauna
B.nactreocri nonitpa 6Jrnalri Ao BJIacrlrlBo-

crefi irearrnoro raBY.

Bryrpiurun eueprial
-Rmu =N.8, , U =J-.::-p7 ," zlut

PisHaxn.fl Mengeneena-Klanefi poHa:

pV =frRT * 7i =:-PV :

P"= P, +0,2

Cnoco6n smiun rnytpirnrruoi enenrii

Tennonepegaua e
(nepeAa.ra eneprii uig 6insrr uarpirr,rx

rin .qo uenru irar,pirrzx).
M ircpoe rco niu wttit c no c i6

Barcorransa podoruA
(Teprtr, crucrcaHxa).

M arcpoerconi+auil c noci,6

Tennonporignicrt
(o6miu enepriero snacri-

AOR Xao?r4rlHoro pyxy
qacrnaor xaaelao.uiloqgx
rin a6o tlacrsl]r oAlr0ro

tina)

Bnupouinronannn
(nepexeceuHri eHep-
ri.i eaexrporraarui.r-

nulrrn xgn,tgtvtu)

Kouuenqia
(uepeneeennx

eneprii nororcamr{
pi4uuu a6o raay)



FP,

ro8

frano;
%=10Ms

?r = 285 It

A*? ro Mo)rdrra BacroeyB&ru sarox refi'Jlmciaxnl h-W 
* rr=Trft

ll

Teopin nnroc ? oz1ln Z. MonexynnpHa Qbrixa

[u]= na. *, =5.*' = ]f .y = fixc.M'

tt*3.LO5.!40 -,.-U = :-=---:::-= 2, 1.107 Ant.

O6.rrncnnuo Macy BoAr4: Q =em(tz-r, ) o

Sayuoaoro Q=(J + m= 1U :
c (t"-tr)'

r r .I[x'rcr'oCl/|lJ=-I;Jc-=Kr;

2,l.lo7na=;;1ffi[[-=bu rcr'

Bi0noaida:2,1 . 107,(x, 50 rr.

Bilnoai)ut 7,9 ' 105,4xc.

59. O6'eu soAuro Macoto 5 r aa teuneparypr'r 27 oC nnac.rii4ox iaodapuoro
'poorrrnpexul{ a6iruruuscs y 2 paau' O6'rucrr.rr!.I po6ory raay.

ilauol Poaa'aeannn

TosiVr=Vr+,a LV =Vr-V,

A:-P',('-?J' t.a.t=n"

A =3.105 rofr-ffi 
)-t,n.tou

M=2.10-3 xrluonl I Ilpoqecioo6apnufi: P=const .

m=5r= 5. L0-3 xr I Po6ora, r{KyBr4KoHyeraornac.ni4oriaooapnoro
narpinanuR: |=pLV.
PieHauur Men4eneesa--Knauerlpona I

ov =Lnr - o=^ 4T ,Y'-M t MV,'

n = ! !!-y, = 4 ar, LV *vr-vr =wt-vr =vt,MV. M
r. ! rcr'uoar.JIrx.K
I A I = --------::-- = A}.}i ;f, r xr.monr.K
, 5 10-.8,31.30O

=6,28,104 Axc.2.10-
Bi7noai7u: 6,23'10r fixt.

40. V qnninnpraunift nocy;qnni nig urcxolt 300 xlla iuicrnu'cs nonirpa
o6'euoaa 30 n, nxe Mae relvlneparypy 27 oC, Bxonaquru reMuepary'
py nonirpa, mculo nnacri4on fioro iao6apnoro narpinauua 6yno nz'
Kor{ano po6oty 900 Am.

",)-r)
I'l=4 '' ="*K)n'

lr
t
1-

"l.t
o 
['-

tA*

=v

M" u=Axr;
*=_Q._.

c (1, -f, )

Po6ora gosuirxnroi ctrJrrr, rrlo auinroe
o6'em raay ita LV, npu uocriftHorwy rlrcry p 4opirurce ! = _p'LV ,

qe rpe6a tnarn!

Cailoaqnrenu

P=300rfla=3. lOifla I A =:pAV.

Po6ora quceJrbno 4opinHroe n.uouli ni4 rpat[ixou spoqecy B noop_guxarax pV,

Po6ora

Aep - Tr{cft ra3y.
Po6ora naay npoTr.r sonniiunix cun: A, =_A *pAV

A',> a /{<0

Y---z
vr
T=27"C=300K
A*?

togi

flaaa: Poaa'e.aunua
y, * 30 JI * 80 ' 10-i rvrs I Po6ora BuactiAott iaooapuoro narpiuaHnn

P*300 rcf,Ia=3. 10nIIa I rmy:
?=27oC=300 I{
A* 900IIlx
11 

-.1

arulo rix ioo6apno nanpinaeraca si.q 2g5 K,so360 K?

58, Iaa o6'e*rou L0 uB nepe6ysa€ niA rr.rc-
tcorvr 300 rf,Ia, fina po6ora Br4r(onyerbcff,

Posa'aaannn
PoSora oonnirunix cn.n lraA raaoM: 4 = p Av = P {v 

" 
-v,) = Pvtf ll - t I'[% )

Ocrfurrrra npoqec ieo6apurafi i p *const ,Sni.qno o pinnaaHav l(nanefipoHa
p,V" n,Y^
?=.f. iarle Pt=Pt.rl tz



F'
Teopin nnroc

Bi4uoruenna b 
"tuirou*o 

** V"A
.3=_! l
vl PV, '-'

(r \rosi r,=r,1ft*, 
1t

lal=ff&t."= ?t1 T 
+K=K .

-;'M-M-

4 =eooi---99q --*r )=aeo rc.- 
\ 3'10'.30 10d )

Bi1noei}v:300 K.

rvripa an'riur'r rrryrpiruNroi exeprii ri.na n nporleci ren.roo6uirry (enepria,
axy ti.lo ai44ae a6o otpurvrye a npoqeci rennooGvriny).

Q =crn(tr-tt)=cm\t , [Q] = Ax,
Ae tz - lciuqena rervrneparypa ri.na;
tl - [oqarxoBa 

"eMneparypa 
ti.na;

nt - vacarita..
c - nr4ToMa ren,roeunicrh perroBt4'r', ro6r:o ri,nrxictl renJrotu,

arcy ai44ae a6o o4eprxye 1 rcr pevoav ar,r nnacai4ox suinu remnepuryp"
lla 1 oC (a6o 1 K);

["]= 1A* 
,

rcr.K -

c. m =C - Te[r'roeMHicrs pevonuxvr v,acaur m.
,frcrqol,>tl ,orxce, Af >0,Tog>0 

-narpiaanNa.,fxrqo /, </r, or*re, A, <0, To e<0 -,oxo.noAxenns,
pinnsxns rerrJroBoro lanancy

Qr+Qr*... +@, =Q,
Ag 8t ' Qr, 8^ -- xi.rrr'nicrl renJrorr4, ari orpr,rnnye a6o siAAae $o*crre
ti.rro,

Lle rpe6a 3Harn!

CaHoe,{ntens

l{inuxicru rennorn
Ki.urnicru TenJroru I - xi.nrrcicNa

41. B anroruisiennfi KanoprrrMerp Macon
50 r na,nr.r.rrra 250 r no4n, re*rneparypa aroii'

16 'C. ,flrcy ri.nrxicrs ro4anoi naprr, reMneparypa srcoi. 100 oC, 
11o-

rPi6UO BNYCTI4TI,T B IdAJIOP14iWETP, I]I06 Y IIbOMY BCTA}IOBI,IJTAC'{ TEMNE'parypa 90 "C?

f1r:Airr Z. f4onexynnPHa QBnKa

ll

ti

i

ili

m-7
BraAilena naporo renJlora ft4e ua narpisasuf KaJlopuMerpa 3 Bo'qoro;

ro4i pinnanuff TenJloBoro 6anaxcy MarI4NIe BI/rrJIffA:

8-r-8'=Q, +Q, a6n Lm+crm(t,-t)=ctm,(t'tr)+crmr(t -t,),
m(L +cr(t, -r ))= (c, mr+crrnr)(t *tr) ,

[s.-..o{l
(c,m, +crmr\(t -t, ) . t-l=, ErrIC___:-= A{'.II.= *""ffr=\ " ' '.'""''--iilcz.Qr_t1 ' t"-t I{I. a_4f_..g [xc

Kr r<r" K

- _ (ago.!lo 10-3 +=44:1e1'ryeie:xe0-16) -35.10-3 xr.
22,6 LO' + 4, 2. 103(100 - 90)

Bi|naei1a:35' 10-3 nr"

42. 1 n noAIa narpiaarorr na cnr'rptisui, KIC,{ nroi 30 % , niA 10'C 4o rcu-

ninnn fi Aecrrry qacTl'rHy BttnapoBylors. Braanaqrau4 MaCy cni'Ipl'y'

Jlrtto:
It,r=50r=50'10-3xr'
n2=25Or=250 '10-3oor

'', = 896 Ax/ (xr i€)
r.,= 4,2 " 10 Axt/ (mr K)
r'=90 "C
tr = 100 oC

lr = 16 oC'

L= 22,6 ' 10r'I{xcy'rcr

Iawa:
Yrol n- 10-3n*3

p = 103 rr/rra3
c=4,2 '103,{xtl(rr K)
'1.=22,6 ' 105 flrrclnr
% = 0,1Vr = 10-a t"t3

tr=10oC
tz = L00 oC

Q=2,6 ' 107 finclrr
l=307o =0'3

Posa'asav*n
51xn1o nryctr,rellt Bo4srry napy B KaropIT Merp

is so,(orc, fiapa KorrAencyerbcff. BxacniAox
qroro slrAia.flerbc,fi Tenilora:
8=L'rn -

Boga, yrropeua auacni4ox rcougeucaqii,
MarilMe reMrleparypy 100 'C' Octlraroqu
4o 90 oC, no,4a nu4i;rae rerrJlory

Q'=c'm.(tr-t,)"

tn-?

Posa'xsauna A"""
ItK,(, uarpiuaqa Buouarraerbcs fiK n =;.- '
,II€ Q*op =Qt+Qz. 

s""'

Q, - tennora, rqo niurna ua aarpinauxsr
to.u,u: @t =cmt'Lt =cP'vt(t, -t, ) ;
Q2 - tennora, u1o niuraa ira napoy'rBopensfi:

Q2=Lm"=LP'VzI
Qnn, - tenJlo?a! rqo lnginunacn uig 'rac aro'
pattxa cnrrpry: Q',,= llffi .

co'V, ( t" '- t,\n LP'V,
To4i 1=-:-l--:- 'a- ::+

co'V (t" -t,\+ Lp'v,
+tn=#i

qfl



112 'l"eopin 
nnnc nLrafiTnKA

Jr_
rcr.K

o^ , llrx Kr.M"- -F*-
Kr.!1"----i-

M'l*)-' Ary
.{rrc.xr

/lr*i

Posa'aaawa
Ilicna oaxyperrnrl y Bo,qy qaByHHa AeraJrb,
rr{o Ma€ [oqarKoBy reMneparypy r, oxoro/I-
,icyer6,c, wrgiarlour.l renJrory q, ftra Bvt t -

Pisnsuus rennosoro 6ararrcy Molrcrra aarrlr-
caTfi y nrrnagi:
Qr=Qt, a6o anrn,(t -tr')=crmr(tr-f ,) =+

4, u :!{l{llgl gg+103 1o'{ .12, 6. 105
0,0?7 rr.0,3.2,6.107

Bi0noai]a:0,077 xr"

43. {anyHuy Aerarrr, Macom 2 rcr onycrr.r.nn y BoAy, .sxa Mae rracy 4 xr
i reuneparypy 10 'C" Tervrneparypa ro4n ni4nr,nqulaca .qo 20 "C.
Bugsi!.rlrru nc,qarxoxy reMneparypy vaeyi*rroi gera,ri.

cz= 4,2"10a llxc/(xr . K) i 
pa'raerbcfl na uarpiranur{ BoArr'

Iana:
mr=2 wr
mz=4 xr
Q=54O ,I[x/(rcr.K)

fr=t0oC
=20oC

I- !

4 L ---*-.lL)
cln\ ''

Ax
-1, )+r, ; [7]=-ur:It-- "C-"C.tt 4. r j ITv

rcr.K

r = 
4,4*q: 4 (20-x0)+zo=1?6 oc.

544.2
Bi0noeida: L?6 oC.

44. ,(nn wpracta;riaarlii I n eo.qlr, noqarnoBa reMneparypa nroi l0 oC, sn-
napoayrur:t 300 r amiaxy, Bi,ranaqurlr ItI{*{ xo;ro4r,r,rxuoi ycranorr<u.

fiauo:
I/= I n.- 1.0'"3 m3

p = 103 nrlmg
ir=10oC
fr=0oC

Pasa'aeanwa
KK.{ xoao4u.nrnoi ycrauoBrrr B}rsn&rra€rb-

cff taKrirM tralroM: 4 -.9** * Q *Q, 
.' Q"nn 4t

c'= 4,2 . 103,{rx/{rr. K) | .Ue Q' - rerlrlorar xeodxi4na llrlsr Br{napo'

L*I,37'100,{*c/rr ByBaHsa arriax.y: Qr= Lmr;
nr, - 300 r = 300 . 10-i nr I At * renJlora, u1o un4i,rraerLcs Boloro oe
l'.*0,3'L05,{*cl*r TeMneparypri 0 'C y npoqeci nepernopenna

ii r nig: Qz =|tnt =l,pl/;n-?

11<
1',,y1n 2.Moneir'.rnnprra $i:nxa r ='#'"

Q - Tenrora, tqo nu4i.naerl'cs BoAorc y upoqeci oxoJloA?rceHrr'g BrA

Itt "(J go 0 oC:

-4)=cm'Lt=cp'V ttz-t,) * Q=cp'V (tr-tr)'
ilL=pv.=+

- ^ _ r*U::trlollt= cpv (r, -i.i+|gv.=py t(.1': r,)+I .

="1=*_f;:-*- Lm, r Lm,

-4r- rl *,."c * AE { *'
r".t- xt'K- ru" - M- --=1.i'n- .{x

;'*"

- rn3 "^-3 
4'2'103(1g-afflq' =0,905=91%.q-,,u" .IU - 

-Lg2.1 0".g00.1.0 "

Bi]noei|a: $'i' oh .

49.5 rr BoAI4' u{o Mae reMnepatypy 30 oC' micratsca y xanopzlretpi

renroem.ricrro 1000 Ax/it' V ralopnuretp rrowriularotr 1 rr 'nr'ogy'

axnff rlae TeMneparypy -10 "c. Biasuaqztil reMReparypy' ulo Bcra-

HoBI4iIacfl n na;roPuuerPi'

/{ano".
c = 1000 Axc/K
fr=30oO
f" = -10'C
i,= 4,2 ' 103 Axc/(nr K)
cz=2,! ' 103.[xc1(xr K)
mr=5rr
mr=lrcr
l. * 3,3 ' 105 fixc/rr
t*?

Q2=c2tfLr(0"c-tr);
Q., -*-t**o*a' r*eo6xi,qsa JIJITI nJIaBJIeIrs'I JIboAy! 4s = Irrur ;

@' - r'en.rrota, neo6xiqna AJIff Herpia&Hllfi BoAI{' orpl{Marloi nigJlff

irJrErBJielrnrt Jrbo4y, ei4 0 oC 
Ao f I

Qo=crmr(r-0"c)'
Toai
, 1[*-, 1 

o or.o (1, * t ) = crm, (o'c * t* ) + ]' w72 + c {nt(t - 0 "c ) "+

,* et | " c t +' drrrlrtr * e ltuF = -c zfi1tt z + Lnx| + e 2lttzt *

',t t (- c - ctm, * ermr) = *c\ - crft?lfr - c2tn2t2+ lrnt' =+

Poea'naan+s
Pieusnulr renJloBoro SalaucY :

Q+8r=Qr*Qs+Q'
Ae Q - Terr"Tlora, si,qAaua KaJlopuMerpoM:

Q=--c(t-tr)=c(q -t);
Q, - ren:rora, .Bi,qAaHa Bo)Ioro y npoqeci

oxo,IloArr{eur{e eig f 
' 4o l:

Qr= -ctffit(t -t' ) = c,r22, (t.r - t);

Q2 - rennora, Heo6xi,usa 4la narpinannr

.ns0,qy siA lr,4,o 0 oCl
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IAU+;A--E#'.--,W:n(
f,F{ec 

\

|-__-__
I aaia6arne l*fna, "arrpi,lI crtacnexrra I 'l gaersc,E 

I

paxylroK orprannanor 33OBIil

=mfu=ffffi=""
, = 1 00+4, z. 10 

30(10qq +qa. 103.b)+I (_10.z,t. 
10, _ a, a.1 0,)

=12,8oc" 
L00+4'2'103'5+2J0?'1--=

Bilnoai?u:12,8 .C.

:-t, ( r t r, m, + crtnr) = t, (e + crmr) + m, (trc, _ ?"\ =+

, t ,,. \\l'!ry).!hk,rz:\
c+crm\+c2m2

Teopin nnroc

Saxoxn repnognnamixn

rge na euiny ii nnyrpirunroi
ua4 soeniruuilru rinanan:

Frrrltlrr 2. MonerYnnPna Qi:nxa

Idonoeutt nqou'ec' a6o qurct

l(oJrosnft npoqec' a6o quxrr * npoqec, KoJrI{ cucreMa'
il.il){.u pflA ctanin, floBepraerl'cg n no'Iatxosr4ft'

P

ul

46.,[,nsr iao6apnolo uarpinanna sa 500 K
rasy, rcilrxicrr Pevonunrt ffKoro
800 uo.rrr, fiomy uepe4anr'r xi;rr'ricrs refiJrorn 9,4 M[xc' BusHa'{I4-

rra po6oty raay ra a6iruueHirs fioro nuytpirirxroi eneprii'

I{nrcn npoxo4r'rrr
Ba ro.ur'IHHr4Kosoro ctPilrcom

noofiuroeurr4

A<O
I{urr npoxo,qr'rrb nporrl
roAr,rrIHr.rKoBoi ctPi,txn

Cafiog,{nrenu

Poaa'naanrug
Po6ora raaY: A'=PLV .

m

M
PieHsHHa Men4eneena-Knaneft po-

rra: pV =!Lnf .^M

Ue 3Harn!

t{e rpe6a :uarn!

*-*--!.
tr

lpagir * agia6ara

Bruixaruyrpiu,HroieHepri,.-#"JHJ"XilJ#filffi ifi:L,""cra:ry n iurulrft 40pinuroe cyrai po60ru soa$i,,,*ix crz.n i rci.lrrxocri ren,lo-rr4, rrepeAagoi cracreui AU -.4 +g .
BHytpinrHa enepria ico,rlosauoi (A = 0, g = 0) cucrerray BaJrrgsraerrr_cs nesMigxoro (AU =0). floaxa.utrro A,_
Kiarxicrr rerrJrot?r, nepeAana cucteui,

eireprii fi ra sflreouann$, crrcreMoro po6orn
Q=AU +A' .

{pyruii garcorr repuoAnnamixn
?ennora He Molr€e cnoHTaHHo fiepexogrzrra ri4Tira s Hr4rfirioxr retrneparyporu Ao ri.na e nuuloro

?eMneparyporo (rpoprvry;rroBaHHfi Ienayeiyca).
A6ia6annufi npo4ec

Agia6arnuii npoqec * ramlrii, u4o ri46yuaerr-
cfl 6es renroo6vrixy is sosxirrruiivt a"p",qo""rrl**.

Jlanaz
v = 800 ruolr
A?=500K
Q = 90,4 M[xc = 9,4' 106.{xc

Lu -?A,_?

Tennoei ABnryHn
Tennosi ABHTYHT{ - nePio,qravxo

,uim.ri 4nnryHvl' lrdo Bl4xoxyrorr po6ory ea

TCIIJIOT14,

v-RA?
=: nV =VRT ='r' Lv

* A'=!l{ .Lv =vRLT;
AV

[ ,4.'l = *orrr ' A* -: K = Axc ;
MOJIb'11.

A' = 800'8,31'500 = 3, 32' 10u A*'
Bri4xo 3 nepurl4M saKoHoM repMoAI4HaMiNu: AU =Q-A' '
AU = 9, 4, 106 *3,3'106 = 6, 1'10u,['*c.

Bi|noailu:3,32 ' 106 Aw; 6,1 ' 106,{xc"

M

A>0
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TeoDin nnroc nDaKTnHa

flpuru4un )ii menaoeozo 7auzyrua

Eneprir,
u1o nu4i.naetrca ni4 vac
sropaHHg [aJruBa

Harpirau ?,

faa, poeuruprorov
nig vac rrarpinauna,
Br4KoHye po6oryII{o6 4ar.lryn vir

[paqroBarrr rlraxniuuo,
rao Neobxigno crlrcnyri4
(oxonogurn)

r{KA:n=#=g[P,r=T

rsoTepMa
T,N

a4ia6ara

4

ioorepnaa

Cauonqnrens

cfi xoJIoAI4JIElrI{Ky, fl Krrlo
20,{x?

!,ana:
A= 20 &x
\=40Va *0,4

Poaa'asaunn
I4eaarna renJroas Marrruua, rqo npaux!€ sriAfio

B ul{rcroM ltapHo, mae KK,{: n=9|&=*, ost.S"

^A@r0t'cI4 (d, -- .'n

It oe Qi4ie nm rcopuc acii 0 i'i

Iturcn Itapno
MarcrEvraarno sr.rcoxnfi KICA,qocs.

ra€?bcff l pionoaarxaoruy qurni l(apno.

4?. KKA igea.rrrroi rentonoi Maru[]nr
40 %. ,firca ninrricrr rerr.rrorrd nepeAa€Tr.
oa oA[rH qr4r(Jr Maruuua Br4KoHye po6ory

Q, -?

l' otgin Z. Monexynnpna Qi:nra

[@J = '{xc;(r \
Q,=201 -:--l i=30 Ax.[0,4 , "
BiDhoaiha:30 Axt"

48. Blrana.ruru nory)tcgicrl rennoeoi Marungr4, fltclrlo reMnepary'pa Ha-

rpinarra 117 oC, TeMneperypa oxoiroA)fiyBaua27 oC, a xinrrcictr ten-
irort4, ,rKy oAeplKye poooqe rifio Ba 1 c, AopiBuroe 70 x,{xc.

!,ano:
1',r=Lt7 'C + 273 = 390 K
Tz=27 "C+ 273 = 30OK
t=1c
Qr=70 rcflxt=?'104flrx
N-?

Ae ?i - reMreparypa narpinaua;

f - reuneparypa oxoJio,qrrcyBaqa;

Q - rennota, ,iry aig,4ae narpiaau;

Q, - rennora, grpnMarra oxofio.q*{yBaqeu;
1, _T

=+A=@,n=Q,#,- t'.

y =L*Q, .!:!2, [N]= A*.K-s =Br.t t Tr-r' c Ii
7-rQn 390-300N = _--.--------: = 1.61 . 104 Br.I 390

BiAnaei?az 1.,61 ' 104 Br.

49. Bnana'rrrrn KKA nslrryua axrintu, sK&, rsaloqfi nory*cnicm l^00 tBr,
cII&JIloe 50 rcr 6enanny Ba 3 ro.ql4]M po6otu.

Fose'a.tauna 
a

Iloryrxxicrr tennosoi MaruI{Htr: N =: .
t

KK,( teu.xoroi vrarur,rnu :

T*T" 0.-4" A
ij=+=-=-,'r,a,a

Poaa'asantts

ItIt,{ 4nuryHa Bul,raqaerbca ar q = l!9L ." N.ut
Kirsreicrs renJrorr.!, u1o nu4inaerLcn y trpo'
rleci sf opff fi r{ff rtaJIuBa i

^ N.f
14=qfiL =i Tl=-- '

q'm

n=#ffi# =a,Ae*Aeo/o.

117

!,ano:
4=4,4 '10?.{x/mr
nz=50xr
t = 3 roA = 10,8' 103 c
N = 100 rBt = 106 Bq

n*?

l

i

l

lr,

r x Br.c.mr .I[nr.c'xr
t 'r Ax.rcr c.,[rrt.nr
Blilnaai0at 49 olo.



Teopin nnoc npaxrnKa

QOPf'4ynn lt nognnqrnnR

<Dopmynn

Ocnoail MoJrercyJrspHo-nineru.ruoi reopii

u=*, M=m,m^='!=-m =MNA' v u N vNo N"

Tucrc i4ea.nruoro raoy
l-01"2.-p--nnloi'=;po', n=!nn, p=nhT 

^

Eneprir Monercyn i reruueparypa

T =t +zTB, E =Lnr .
2

PisHsrlHs crany igea.nrHoro rasy

pV=vRT, pv =!ar, R=hN ^.M

Po6ora
4=pAV, A=_A,.

Bnyrpirunr eneprix oArroaroMHoro i4ea;rrnoro raay

u =1nrr =! urr* ^ =3 vRT =3 ov;2 2 '. 2 -- 2'''
LU =!-v1tr =2 N pv\.

22\J!'

Tennoo6uin
Q =cmLt, Qn= Lm, Qnn-?"rn.

Pirunxus renfi oBoto 6a.rancy
Qr+Qr+ ".. +@" =Q.

If epurufi aarcon Tepnrogunauircu
LU -A+Q, LU =e_tI,, e=Ar.I +.1,,

KK,{ ren.nororo AB}ryHa

,t=#, A'=e,-e,, rr=q;&", r1^^,=r,Jr, .
Y1 Q, 

z rmax 
r,

? os$in Z. MonexYnnPra Si:nxa

flolrra.teHHn

N - ri"lrrxictr MoJIeKYJi

- Maca peqotsurrr4 [nr] = rcr

n7o - MaCa MOJIeKYJIId

- xinrnictr' peilonl4lrrlr [v] = tuo.trr

NA - cTaIa ABoI'a,4Po N a= 6,A22 ' 1023 molr-t
_ TI{CI{ lPl = Pa

- KoHqeHTPa4ia uclnenY.n [ru] = s-a

*t
U-

--: CepeAHe AIIAqelIH'fi KaaAPaTa

nrss4nocri MoJreKyn

E
* cepe,qHe SHArrelIHfi KlHeTIrrrHOl

ereprii TenJroBoro pyxy MoJIeRyJr

-- TeMneparypa 3a luraJroro lde;rrcia [t] ='C
T - a6eo,rrotna reMneparypa 3a niKa- [?] = K

,ror<r lterrsiHa

- cra;ra Eo:rruMaga & = 1,38 . 10-23AlK. K-r

- o6'em [Irl = ru3

- Motr€pna r"aaoBa ctana {YnineP-
caJIbHa'racoBa ctana)

R = 8,31 Arr'llo;rl-1 'K-r

U - uxytpiurufi enepri.a lul = Alr
a - rcinrrcicts renllorl4 tQl = Ax

-- po6ora, BuKoHaHa aosniluHil\fiu cu- [A] = [x
JIAMII HA.[ CI4CTEMOIO

A, * po6ora, BraKolrarla ci4cTeMolo HaA

aosnirrtHinwt cIIJ-Iatr1?I

* rcoe(biqiesr KoPLrcHor ,qil

a, - xi;rrmicrr refiJlorn, orpi'tmauoi ni4
narpiaa.ra

Q2 - rei.n:'Hicrr rertrJlorrr' BlAAaHol xoJlo-

Ar4 JrbH 14 K O XOJlO,q}ItyB &q eM

_ IIIITOMA TENJIOCMHICTb [c] = fixcl(xr K)

- rrlrroMa renJror& rrapoyrBoperrufl [-[,] = ,{lx/rr
_ II{TOMA TEflJIOTA II'IA,BJTEHITA [],1= fllr/rcr
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L'I

tlepeaip ce6e

TeopiR nnroc

3aagannn
AnF CamoKoHTpOnn

? u nln Z. l{onerynnPna Qi:nna

pr{Jlacs a napfi, nig macn eciei ro4u

Aopisnloaatuvre 50 oC?

17. Snafirn ni4nocny eororic'rt norirpa, aKIIIo 3a TeMIIepaTypI4 16 "C

n 4 rr3 uonitpa rrictrrlcs 40 r nogauor napra'

l8..ffri cranra notpi6Ho rrpuKJracru Ao rinuie cTaJleBoro Apory AoBlKrr-

uoro 4 u fi nepepiaou 0,5 rtm2 4ln ftoro rio,qoBlxeunfi nb 2 rvrru? Mo-

4y,rr loura 210 fIIa.
19. Tpoc poapaxosaul4ii Ha ni4fioiu nanrax{y Macorrl 2 r' 3i crinrrox cra-

rearlx ,4porir giarvretpou 2 urvr nin rroBr4xen cn;ra4arirca? Mo4y'nt'

IOsra 21 IfIa.
20. ,flNoi,uos)firrE14 cBrrIIIIeBl'rft Apir, ni,4riruenlrft sa o4r'rn xiuer'u' posip-

Berbc.fi sir efiacuoi earfi' fiKltlo uenca naiqnocri 15 MfIa? lVIoAym'

IOrlra 1? ffla"
21.,firca nuyrpirrua eneprix 100 uo;rr oguoaroMuoro raay 3a reMnepa-

rypu27 "C?
22. flr arvrinroetr,ca rHyrpiruna enepria oAnoaroMuoro rasy BHacJITAoK

ieo6apnoro uarpinauna, isoxopnoro oxo.lloAx(eulls' i3orepMl'{rroro

crr,rcnengg?
25. Tervnepatypa uorirpa s lcilunari o6'evrou 70 nr3 5y;ra 7 oC' Iloriu'rem-

neparypa nonitpa ni4nalaca Ao 23 "C' 3xafirn po6ory noeitpa ni4
'qac postuupeHns' filclqo rracrc nocriftuufi i 4opinHroe 100 rcIla'

24. V qlrnin.qpi ni4 nopnruevr uictlrtrcs KI4ceHb' 3lrafttu Macy Krrcuro'

arulo po6ota, BllKoHaHa nig uac uarpiranna Ha 200 oC' 
'qopirnroe

L6 xJIx.
25. Ilicas sanypenrrs y BoAy' rqo Ma€ reMrleparypy 1O oC' ti;ra' rrarpitoro

.uo 100 oCn vepe3 gearcraft tlac ycranoBr4Jracfi saraJrllr{a reM[eparypa

40 "C. froro craHe reMneparypa BoAlr' sxu{o' ue sllftNlaro'rr nepuo-

ro tira, y uel-onyctr'rrl4 IrIe oAHe rane caMe ri;ro' uarpire Ao 100'C?

fl.lroua ten.noeunicrl, BoArr 4200 l{;r/(xr It)'
26.3a sxoro uisiua.nr,soro 3HaqeHHfl urara4rcocri cBuHIdeBa KyJIfi' yAa-

pr,raruucr o6 criNrcy, uoxce noauicrro poan nar:'z:tucr.? Iloqarxosa reNr-

,rup"typ" rcyni27 oC, nratoua renJlora nJIaBJIeHHfl 25 rcfllrc/rr'

27.figa ioobapnoro narpinauna 1-0 r 4earcoro rasy Ha 1 K rotpi6no

9,12 Anc renJlorr4' gaa iloxopxoro narpieaunfl Tofo caMoro ra3y -
6,49 Axc re[Jlorlt. .flxraft qe raa?

28.Tracr KncHro Macolo 0,3 xr niCna iaoxopHoro oxoJloA)lceHlrff SMen-

rrtl.rBcs r 3 pasn' Bnac.ligor rloAaJtbrrloro iso6apuoro poarrruperrnff

TeMneparypa cra;ra 4opioruoBarr't rro"ratrosifi ' 06'ruc'nratll po6ory'

strxouauy tasoM' i ntriuy fforo ruy'rpirunloi eneprii'

29. KI{A iAea;rrnor ren.nosoi MaluuHrr 4O nh ' Po6o'r'e rino o4epxcye nig

uarpieaua 5 rflrx rerlJlorr4. 'flra xilrxjcrb reilJlorl.I eiA'4aua xoro-

AZ"nrnurcy?

B MOMeHT' KOJIIT TeMrrepaTypa

1. O6.rrrcrnrn rinrxicru MoJreKyJi n 1 rcr eognxr.
2' 3naftrn rcinrnicra aroMis s arrolvriuiesouy npe4ueti rvracoro rBb r.5. v cxinrrcn pagis aNrinurrcrr rr.rc* ra'y [ic.n:l gmen'renua froro o6,euyu 3 paara, rircrr{o cepe/{Ha rneu4ricrr pyxy MoJrercyr aa,rfiurlrrbcfi Herauinnoro?
4.,fixa reunepar,?a racy, Tr,rcx sroro 100 xfla, arculo rconrqerrpaqia

MotreKyJr 1025 M 3?

5' Ten'rneparypa raey a6inrurz.naca nig 7 "c go35 "c. Ha cxinmra nig:corxia a6inr'rrz'nac'a rrracni40x rlboro cepeAua xinerzqna enepria
rvtOAerty,r?

6. V 6anoni o6,evou 10-aus uicrrarr,cs 4,1 . 1'ra MoJrexyJr nonirpa. Bra-BHarrnrz cepe.qnroxBaAparaqny rurn4xicrr MoJre&yJr, fil{ulo rrircr{y 6anoni LB,B ufla.
T.Bnsnaquru rycrnHy BoAr'o, axrqo ftoro reMneparypa rr oc i rr,rcrc204 nfla.
8. fi.xuir. o6'elr saftrrae rao, rrtro wae TT oC, arrqo Ba reMfiepary pu 27 .Csirr naas o6'errr 6 ,n?
9.Bynt6aruHa noairpa, crrJruBaroqu io 4rra so.qorll{uo sSiatruye crifto6'errr y n paein' Blrs'aq,,ra r.nr,r6nny aogo'nrr.r. Saner*ui.c* reMne:paryprz ri4 r.nn6rrnra He BpaxoByBarz,

10' v cxinrrcrz paeia euinnrbcfi Tr{cK norirpa n .opr'o'Tar'Ho po'Tar,,o-
BaHOMy qlr.riugpi, srdrrdo, crricRarotru raa, nepeuic:r"r" rrop*"*" 

""1

5,4oB}}cttHr4 
qz.nin4pa?

11' 

',oaftru 
no'rarnonrafi o6'eu raey, ax'1o uiena s'inrue*Ha a6conror-

,_ uoi reuneparypn a 1.,4 paay fioro o6,eur e6i"rr,nryerrcs na 40 cus.
12, ,f;lry re*rneparypy MaB laa y sarcpnrifi nocy4uni, arrqo nicna xarpi_nann.a ftoro na L40 K rzcx epic y 1,b paoy?
15. Cnapr ni.qnaaca n Kaui;rapuift rpy6qi rra i,e c*r. Bnaftru pagiyc rpy6-nrz, fiKuio rycrlrna c[r{pry 790 xr/us, xoeQrirlieHr no""p*"""o"o *"_rary 22 rvrH/m.
14. Baarh:u rracy rcpanai BoAr,r, u{o Brrrixae e ninerrcrn 4iamerpou l.,Z uu,anrqo rcoetiriqienr nonepxneaoro lrarrry ZB mH/rw.
15. V no4yvracoro 1,5 nr norc,ra.rrr,r nig, ,"*rrlpuryp* sxoro 0 oC. JIig non-nicrro poaraxyn. Buaftrn rvracy JrboAy, ,*riqo ,ro.r"r*ona reMfleparyparo4lr 30 oC, ffuroua ren.nora [JraBJreEHa nro4y BB0 x,(ntr/Hr, ;;r;;;relr,roeMuicrb Bogrr 4200 flxcl(xr .K).
16. {epee Bo.qy, TeMneparypa anoi l0 "C, nponycrarorb napy, ,rxa MaereMnepa?ypy L00 oC. Criarxa nigcomin crnage Maca BoAr{, ulo yrpo-
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50. Iaa EpoxoAlrrb qrErn Kapno. Adconrorsa reMrreperypa Narpinava
n 3 pasN rrarqa ni4 a6co;rrornoi reMfieparyp'r xoJroArrJrb]rr4ra. 06.rnc-
Jrr4Tlr qacrxy rerrJroru, rqo ri4gaerrc J{ xoJroAtrJrb Hl,!xy.

5L Xoao4ra.nrHrrr(,, Maroqr4 cnolKr{BaHy noryncuicrr }/, nepernoproe Bo.qy
Macoro /r? 3 TeMneparypon ? o .nig 3a rrac f . .ffxy rci"rrreicrb renJrortl
nepeAae xoJroAuJrbrrux noairplo g xiwrrlari?

?ozgin3. fnexrpo4nnamixa 

--= 

:::j1- 125

EAEKTPOAnHAmTKA

EnexrpocrarnKa

Enercrpocrarr.rrca -- HayKa fipo Hepy-
xoui aapa4r,r ra ilog'ssaui a Hr{Mr4 xesuin-

Lle rpe6a 3Harn!

Hl eneRTpLIqHl noJlt{.
Ererctpuunufi aapag g - $ian"*ra Betrutrl{Ha, u{o Bualiaqae eJreKT-

pouarnirny roaeuo4iro.
lql: Kr"

Enercrpometp - ilpnJIaA AJrfl BptsBJIeHna fi nnwriproBalrutl eJre&T-

pr.rrrH14x aapa4iu.

@/ \o
u.osprtussuil

3apa.q

O 0 ruoitneuui sap,aAr,r nigrurorxyrotrca

llerarfisrrr.tfi
sapr!,4

"- €@**OQ---*
P i a n oil u e wni 3apff An npnrrrryrorbcff

e-=-"--'@
Hocii enercrpurruoro gapsAy - eJLeMeHmaPni. udc rnu'Htcu:
rrporon - noar4Tr4Buuii aapa4,
eneKTpoH - Hefarr.rBHr4fi sapag.

E.neuexrapnufi sapag e - MoAyrrb BHallelruff Bapa.qy enexrporia ( Z )

a6o nporoua (p).

e.=p =I,602'10-1s Ka.
3"p"4 ri.na - aIr.IcJIo, Kparne grtatlellrro BeJlr'rqr{Hr{ eJleMeHTapltoro

3apff.qy:

a=elN, -Nu),
Ae Na - xfurrricrr, erercrponip;

No - xirrxicrl nporoltin.

3axon 36epeil(eHHn eneKrpnqHoro 3apnAy

V gannrcnenifi cucrevri npu 5y4r-axrax nsaeuo,qiax ti.n a.nre6paivna
cyMa eJIeKTpHtrHttx aapagin ycix rin BaJllrilraerr'cg nocri.finoro:

qt+ q2+ q s +... *4, = const .

E.nercrpuaaqia - na4auua ri.ny e;rerrpr{trHoro capfiAy.
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HaAJrr{urox enexrpoui.n
Hecralra enercrponir

Camosqntenu

npouineanarr
cTBOprc€f$cff

*) nerarrannrzft oapa4
*r uosr.rrnnur,rrlaapg/tr

Saxon f(ynona

1. O6.rzcnuri,r aararsntrft sapa4 ycix eleH_

orynr{oMy ararna4i:
n2 Fr.vr'

F =kJ-: [pl=11--r.' r I K.lr

Bi0noeilu 9OH.

/(ttHo:
r. ,. 1 cu = 10"2 ru

tlr=42=Q =tr0-?K.u

Iaao:
4r = 10 nfi;r = 10-8 Kn

r-?

t-t-
l.' .t -

!auo:
8r Qz

Qo, =49_
Qo"=4Qz

r
r" =.-"2

Ener
*"t''

TepTAM

rpusaqia\_\
----r

o

3a yuonoro et=Qz=g, ToMy BaKoH Ky;roua MorrlHa Barrr4carn v Ha-

I Pa;za'ssaruna
la
I ur,lJra B3aeMoArr Mrxc ABoMa TOqKOBHMT4 3a-

I psAaMr4 Br4guarraerbcfl Ba saKonom Ky.roaa:

, =ulq,Ltrl"l

I*=". r= e1o'je1=eo 
H.M" 10-n

o

a

Mo4y'irr cIlrJIr4 eJrerTpocrar:l.qsoi eeaeuo*iii nrirrc 4aoma retrl{o'I4Ml,rBapffAaMrz npsMo rrpofl opqifi xufi.4o6yrxy uo4ynia 4ra. r"o;;i" ;;;;;-rreso nponopqir?nufi KBaApary Bi,qcrani rurix nr,ro,ru.

Vraryyni: Fr = hW!; # =9.10s-[#,
Ae €0 =8,85.10"t' @7*t - erre6Tpr{r{Ha craJra.

B oAnopiAnonay sie.nexrpa*yr F, = n lq'llq rl _ Iq ;llq rl
rrx 4ne.eo ,

Ae € * gie.rrexrpravna npoHrarcricTb cepe.4oBr4u{a: BeJrutrr{Har u{o ilortd-oye' y cxinsrn paein BMeli[ry€?6c u 
"iouurr.ntpo"rurrzunoi asaeuo4iiB AaHoMy cepe4oalluli.

,I{ie.rrenrpuu:ra nponfiKuicrr5 BaBxrArr 6i,ruua nig o4l.rxu4i: e > 1 ,

k= |
AMo'

5. Ha sxifi si.qcra'i o4ua nigo4uoi6ygyrr eeaerrrogiarrz is cra,roro 160 rrrH
4ai vrera.neni KyJrbKr{, flKrrlo BapffAn KyJrr,oK 10 nl0,r i 4 rrK.n?

r

Fo

F -?

Pasa'asaaua
Czra ngaervrodi rvrixc ABoMa ?oqxoBuMrd Ba-

Qz= 4 ll-Kn = 4 . 10-e K;r 
I 
panaiurro Bupalrcaerbc.fi Ba aaKoHoM Kyaona:

F = 1"60 nrH = 16 . 10-2 H

,/larua:
nt=4tar
t14 (Cu) = 64 . l0-.3 xrl vo.nr

r:pouin y srrrrrrcy ui4i uacoro 4 xr,.
Faae',neaau.a

*:::'l;xilffi AI =LN.'A€ffa -
4

1v = A-T;:s' 6,02'7o'z3 = 3, 8. 102i.

B o4pouy aroui Cu Zg e;rexlponin (Cu ruae n ra6.naqi.{. I. MesAe,re -€BanopsAxonrii Houep Zg),rcai N;=Zg.N ;

l/; =29.3,8.1025 =11,92.16ea .

Sara.rtuafi caprrA g = N;.J :

q.=11, 02'102u.1, 6.10-,0 * 17, 682.10? It.rr.
BiAnaaiAv:17,6 . 10? It.rr.

2. 3.n ait tucI,rJl y BB ae M o,qi ii tvrixc ABoMa Mera JreBlzMlr KynflMlr, 3ApffA]&e_
::":_:j1:1y.:rrao ro 10-? nn i poararuoaauuun na Bi

Bi}noei1a:1,5 . 10-3 ru.

4. v cxi,rrrra pasiu aruinr'rbcs cr{Jra rcynoniac'roi aaaeruo4ii uinc gno-
Ma rotrKoBHMlI 3aprrAaMrr, rx[1o ei4craHu Mi]K HI,TMH BMeHulr,rr?I
n 2 paau, a MoAyJrr, Kolruoro BaprrAy a6irsuru1,rl r 4 pasr,r?

t^t't^t 
-fq'%F =h tatLla2L, aai4cra r_y^ _p .

Pose'aaauu,g
3a gaxoHoxr Ky.rroua crzna reaeuo4ii wrix gaoua roqroBtr-

MIr Baprr,qaMr.r : F =hfAIjCr-

To4i F =p8t !2, a F^=p4gt'4gz ir" " /rY
'Fo 

- h4q-t!q r4r,=un o.r".l 

U J

I r- hQ$z

n-,

;I .rvr2 K.r2

K"t- H

oAsa ni.q o,qqoi. r,qcrani I cu
Bi0noei7u: y 64 paeu.
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5.,flxa cra,ra ry,rouircrrcoi naaeuo4ii *rirn a4poru arorua fi4
fi ererrponou? Pa4iyc aroua li4poreny gopinuroe b . 10-11 rvr.
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fiano:
q, =Z-1,6'10-1e Ka
r =5.10-1r rvr

F -?

ny;rro?

!aao:
r= 20 cpr = 0,2 yr

qr =+8110-' K.n

r-?

r =n4r- =u*, tFl= 1,'' ry=H.r" K.rr M

9.loe .(t. o.to-', )"r = ____--I-__'-_L_ = g, 2. 104 H.
( o, s.to-'o 1-

Bi1noeilt:,9,2 . 10-8 H"

Posa'asaaan
3apa4 a4pa 4opinrrroe Ba MoAyJreM ft uporu
nrafi aa 3r{anoM sapffAy eJreK"poHa.
3a saxoHoM ltylona cnJra npr{Tsranns uinc
poM aroMa ligporerry fi elexrpoaou

lr =0,5r=5'10-nxr
(r = 5o nlt;r = 5' 10'-8 Kn
(r=1s$"n=10*eK.l

T

r-?

Iaua:
r r=r2=r
ffit=tu2=ffl
lr=\=1 =27 cttr=
=0,2T at

Qt =Qt=Q =
= 500 nK;r =
= 5' 10-7 K;r
s=60o
m-?

Fose'aeauua
3a galconorv Kyroxa cuna BSae-
lro,qii *rirx "qsoMa roqxoB*IMrr ga-

pa,qaMn:

lo. | .lo" 
I

P=Pt"t L"t',
r"

Ao saaeMogii gnox aaprg)reeur/rx
r'tnT = m€.

6. .{ra aapr4r,r *8. 10-7 K"rr i +2 . 10.? Kr poaranronani na si.qcraHi 20 c
o4r,rn ni4 ognoro. ,(e cnig poaTamyBarr,r rperiff aapag, u1o6 piano4ifi.
Ha cllJr, rqo 4irorr ua uroro a 6ory 4sox irruri,rx gapa.qin, 4opirnrcnala

flic.Es seae*r oxiit f, 
* rnS *4 , rogi

Fr=me-L-ms-ry=ry,

r =nk$z, aogaqnrb, S=nLf ,sai4cz

r=

r- 'z.9.lon 1o-e'5-10-8

*q' f,

3a ymoaoro riao ia sapfiAoM go nepe6ynae s craui pinuonarr.r, rolry 1

rAr*x+

Pose'neavaa

; lozr1

Ilorrictrarvro B Totrrcy A npo6rvrfi Bapfi,q g0 , ro4i aa
BaKoHoM lCy.nona wrixc 4eo*ra rorrxoBr.rMr4 BapnAaMK

Qr i Qo 4ie craaa nsaelro4ii F, , a ruixr aapffAaMu q2

i {o - czna F'r.

5.10-4.10
=Jrgo'ro-u =13,4.10-3 rvr.

Bi)noai}a:13,4 ' 10-3 rvr.

L Ha Asox Hzrxax AoBrr{rrgoto 27 c*r norxua, saxpinneurx n o4rrifi ro.rqi,
niAniureni,i{ni o4xaNoni xy.nr'rra. flrcrqo Ha,qarrr KyJlbxau piaui sapr-
,qs no 500 HKr, ro HurKrd poaifigyrrca Ha rcyr 60o. Busna.{u?rr Macy
KyJrbKr{.

F,= F,, u6o n 
q,+ 

= r t%, - t =(*J, *oio""

* E. /8{o-'l+ = l__r-x \s, \lz.to'
x=2r-2r =+ 3x=2r =+ x=Zr

'=''?'' =o,r38 na.

BiOnoei1a:0,133 v.

7. Mera.nesa xyJrbra Macoro 0,5 r fi Bapfl.qoM 50 nKl niasiureua Ha rox-
rifi nepoera**rifi narqi. Ilic.rs roro ar anuey ni4uecnn inury rcyar:
ny is aapa4o*r 1 uKn, Irar,fir Hr.rrxr4 aMeHrrrtrBca n 2 paeu. Buaxa.ruru
ai4cranr wrirx ry.rtxamra.

Posa'asannn
IIa xoxcxy ia4Box sapsAfidexi{x
KyJrboK, ni/(simerlux n oguifi
to.rqi, ,4irorr rpr.! cIirJrI{:
craaa rs*rinn fi mE ,

cnJra Harflry Hrarrcra f ,

cn;ra xy.rrouincsrcoi neacrvrogi i
Fu , tin Aiero srax KyJrbKa ne-
pe6ynae s crani pinnonarra:
rn! +f +Fu=g .

lt.A

rng

Qz=+2'lO'7 Ktr

Cnxa R * pinuoAifinaemn m$ i - epinuonarxy€Tbcfi cunoroT .
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mS'@t-Fo,ori4cra -=& , atre F =P Qr'92 - u 4, rooit'' I"

ks,m='i
.r,0g.t-'\ci

r r H M2.Kr2.c2 xr.M.c'
t/zj=- ftrr.;l.M =;?;-":Kr-

9"10r.25.10-14 .3 10-6 .27.25 15"1,.)-2m =5**7'ffi-=fr;? l'-ik=frff;- =s' 34 I 0-3 rr'
Bidnaei}a:5,34 . 10-3 xr.

9. 
"{ni o4narcoBo Baps4}fteHi ueraneei nyJlbrcu Macoro no 3 r noxcua
Irao4irotr oAHa g oAuoro o icy.lrouirc*oro cu,'rolo, rqo uonnictm npi
HoBalryerocfi rpaairaqifiuoro crrJrolo" Buana'rlmu gapffAlr KyJiboK.

!auo:
Fr=Fa
tut=ffi2=m =3 r=3.10-3rr
Qt =(lz =Q

'"3G =6,67 .IO-ri --ji__
Kf'c-

Ba saxorroM Ky.noua: ,- =U *, gopinHneurn, oAepxcnMo:

^rnz , q2
u---;=ft---r,3BrAcI4r- r'

YJ.{'-+{ - ts*

^$
'- 1 iqlr. :: _:_ ._;

4'l[)E$ r'
Itro.te Aeox ftLollrcagu.x supndirs

Lle rpe6a lnarnt

=2,5.10-13 Kn.

Bi?noaiiv: 2,5 . 10-13 K.n.

Enexrpnvme none
Elercrpuurre rroJle - clrJroBe rrofie, Ba

AonoMorolo fifioro Bapa,qE{eui qac:rusru Baaeilro4i.rors oAHa I oAHon}.
D.nercrpocraruu-ne no.rre (ECII) * none, ulo crtsoproerlcr{ Hepyxohtrrdn,r

eneKTpr4tlFlflw 3apff I{oM.

Poea'asawrun
3ri4uo B yMoao$ ea4a.ri rpaniraqi
cl4Jra nprrrararrrrs rvrir*c eapagrxe
MI4 KyJrbxauu npinronarxyer!,crr Ky-
rouiscsnorc cr{noro ri4ruronxynanua
Fr=FB '
3a gaiconou scecgirgloro rsrxirissl
- ^ ftt, .ff;. - m'I,=Uu =G-. 1trlr'
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Ilanpyaconicrl
Hanpyurenic m E * cl4,'roaa xaparTeprlcrr{Ka ECff "*- rpian'rna terc-

rrrpna uerliuuna, rrxa,4opinnloe cnni, rqo gie a 6oxy ECII na snecegfifi
v rrl,oro op,nr"urtaufi. uosrttr.tsuufi $aps.q"

.- tlE*a; [E]==li{/Kl.
E

Mo.qy.nr,Hanpy)neHoc.i E=-lS== 
' 
lttf, - ysarcylymi;

r- 4'llgor'

-- Blql lsl
lt :.: rL.__ _rr__. __ y peqoBltlJl.

r-E 4TE€^r"

Bexrop -E rranprru.nenrair oa pagiycorvr ri4 saplr,{y' sxrrqo q > 0 , ii no
3apffAy, srulo q <0 .

q> a S----f
q<o O*-F

flpnnqnn cynePnoanqi-i no;'ria
Hanpyxenicr; ECII crrcreMx rapa4in 4opinuroe aexropnift cyrvri na-

npynceuocr:efi EC[I, craopr<raaur,rx KolKrIraM 3a paAoM 
"

E =8.,+Eu+ ".. +E^.

Jlinii naupyxcenocti (cu;roni,riuii)
Jlinii xanpy*ceuocri - ninii, ,qort{alrra Ao flKrlx B xorxxifi tovqi *6i-

fa€Tr,Cfi 3 B€KTOpOM narpyrXeHOCri .O ;

a) rinii norlr4xarorl'cfi Ha ilogr{TlrlJrrux eJrex't'puurlrx aapa4ax i na-

rcinuyror:sca Ha nerarnBnux a6o fi4yru y riecrinqexnic'rl;
6) ;riaii He neperlruaxlTl''cs;
u) rycrora rilrifi nponopqifiua uanpyxcerioc'ri ECII.

IIone maqrcueoaa aapa}y

m'-{
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axulo r < R,

, arcrqo r >,ft.

lo.
IE=i t o
l._--.4
| 4rweo r
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Cu;ra, ulo gie na aapa4 B eJlercTpocrarltqgoMy noJll:

F = Eq; Irl=*'rcr,=H. -F =10'5'10-? =5'10-6 H'
, IIJI

Bidnoaida;5 ' 10*6 H.

ll. Ha tiro ia aapxAou 5 HKJI s 6oxy e.;rexrpocTaTfiI{Ho|o noJra Aie cnla
27 rvmH. SuaiiruuanpyrrceHictb noJls e aaHiirroqqi'

flo-ne piawoaipruo aapa.|weilai fuecrciw,i.enaoI nnowuwu

rlonepxuena rycrr{Ha capflAy: 
" = S , Ae s - n;rorila rronepxui.s

E = l"l-.
2tot

Po6ora cnn enercTpocrarxquoro norff
Enexrpoctaraqfie nor,ie (ECn) -: noreHqial;He, ro6ro po6ora ry_norriae,rxux cz.n n uepeuirileHuJr aapfAy rre BaJrexltrL rig rpaentopii.
Po6ora ry"nonincsrrax cu;r rro SaMKHerroMy rcoHTypy Aopiuaroe ny.rrro,4"n* = 0.
,{.na o,qnopignoro EC[I:

T=:

-*_-' 
h:eqfugtgl ----F: noa1

A =.-AW o , ,qe I% - rroreuftla;rrua euepria Baps.qy.
flpn naaenro.qii 4nox roqr{oBrrx eapa4in:

tv 
r, = hlq Jlqql 

.r

Posa'slauttg
Cranonoro xaparcTepr4crl.{Kolo eJlertrpl4rruoro

F
rroJlfi e nauPYxcenicra E =* '

q

lEl = IIlKr'
-z r n-6

E ="'''u = =5,4.103 H/I{..r'-
5 10-'

Bilnoai|at 5,4' 103 H/Kx'

lZ.3 srcuu npncxopeHlrarl 6y4e pyxarrrcsl ti'no uacoro 10 r i aapa-

aorvr 2 nKr e o4nopiguoMy eJleKTpr4llnouy noni a uanpyrxenicr:ro

50 rH/Kr?

--+k

/{aruo:
r/=5nK"n=5'10-eK.n
/r=2?urH=27'LO-6}j.

!ouo:
m=]-0r=10-2nr

/f,auo:
m=!0 r= 10-2 rcr

4=2:e.Kn= 2'10-e K'n

E = SOxHlItn = 5' 104 H/K;t

Eq r I H'K'r Kr'M M

- "=;; lal= Krr.M 
=;,tr =;t

^_ 5.10o.2.10 
e 

=.to-, ut/c:z.d= -_-___:=_ _ t\

Bi|noai7u: lo-z w/c2.

15. B onsopi.u,lloMy eneKTpocraruuHovry noli
seuposiAuifi Hurqi sncu'rb Ky'rrl'Ka vraco.ro 1

SHaquTr.I uaupyxcenicTb floJ1fl' ',fiKX{O KyT

rrirx nurroro fi neprraxaluro - 30"

Pose'neawrus
3ri4no B Apyrr{M 3axor{oM }illrotona,

F
A=-;

m
ge F - cuna. qo 4ie ua tino 3 6o11y ere6-
Tplrilnoronons: -P =Eq =+

na rourifi nepoara*criil
0 r aaps,4ou 50 nK.n. Bu-

sl*ft.
/: E-r-_**>_

(ai
1r--*--

Camoagnrena 10" Bra,3ua.rNr $ ctrJry, u4o gie a 6oxy eaex,

1o IIlKa Ha BapsA o,b ;;::-tarr{tl*oro 
norrn 3 nanpvnreuicrrc

Poaa',naaupn
Cu;ra, ulo 4ie na,Qauo: I posa'aeauua

E = 1O HrzK;r 
I iur.our" """iy*""""ri ur**rpo*,rurrnurrul4--A,lunKn=5.1.0-7K;r | ';

F:-;*-_--*i ro noJ'rn: E =:-.
{=50nKn=5' 10 8ld;r 

I oaPa.uxceuy rcV'nr'-

a=30" rcy a 6oxy eJreHT-
ptlrrHofo rroJrfl, -
F*=m€'tEa '

E_?
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Cranogoro xapaxTepr{crr{xoro eJreKTpr{rruoro rroJrl{ e Ha
, ,, t = 

H' rI' 'Krr' 
= $.rr.

lY J ll.lr'H'wt'

3.105'36 10-n -1ttt =-------'-'7--- 
Lu'' 9.10"

Bilnoaila; 12' 1"0-8 Kl'

16. BraBna'rutu MalccrrMarrlue suar{enutr- 1T:""::1?t1ii 
erexrpocratuu-

ffiffiffiil;*'p"* 1 *, rqo Mae BaPnA 5oo sn'r'

5. EnenPognnamtxa

n=!_ *E=*#,[u]=#]=*
E - lo-'z j-19-9577 

=11,b4.105 Hi Ka.
5 . 10-o

Bi0noei1a:1:1,54 ' 105 I{/Kn.
14. E"uercrpon s''irae r ogaopi4He eJre*Tpocrar[rq'e noJre nanpy*enic.

rn 3 rcH/Kn B rrolrarr{oBoro rnnu4xicrro b00 rnr/c, HanpatuJrenorr yg.
gonx ;rinift uafipy]fieHocri nona. Srey ai.4craxr npoJrerrrrb eJreKTpo[
go aynnnrcra?

1o-8 Itr.

I Paaa'a.sanwa
Hanpywenicrts erlexrPo- k*
CTATEAIHOTO I]OJIfl 3APflA'

rxenoi xY;ri o6'rrncaroer:r'cg
,o

saSoPvrYnolo: E=k-7'

Pose'aeaurua
Eaerrpon erirae e o4nopigae eJrexTpo.
crarl{rrrre rroire B }rarrpflMxy lirlifi na.
npyNcenocri, ToMy crnJ'ra, u{o Aie a 6orcy
eJreKTpi,rr{Horo IroJIg, 6y4e cnoni,rtnro-

Fa=-
m

!aruo:
d = I",6.10-1e Kn
m=9,1'10*31 rr
0=3rH/Itn=3.
u' = 500 xlr/c = 5
u=0u/c

103 H/K;r
J.05 r*/c

,llutto:
r/ =lu
r/ = 500 nKn =

5 ' 10-o K.tt

c *'l

Bri4no B Apyrr4M BarcouoM Hlrorona.

Snaqenus lranpylrcegocd 6yAe MaKcIt-

" ";;;;;;; "i.nctani 
r vcepesraxi rcvni xa'

rrpyxcenicrr nona gopinnrce lryrr:,'

d ^ 4hq t n' ' H'rvr2 'K'n H

=- a) t,=--:;-, Lpmaxl= ilt;t-=ft;
dz

= =-K.n''m' K.n

- 4"9 10: jjgl=180.103=1,8.10a H/Kr.
F='
-max 1

Bilnoei}v: 1,8' 104 H/K"n'

17. Birq,*a'r rvrir* aapalauu +3'I[n i -6-'i,i l:::Tf:t?:#:H:1H.iffiffi;ffi: ffil r'; pir'oni44areuiri a'q o6ox eapasrr'

q, = *3 uKa = *3' 10-e Ka
Posa'neatttts

---1f--u,

+qr Er Ez

Binrrouin*ro,u'o npI'tHrllrny cynepnosnqii

unu*to"*o"x no'nis: E = E r'+ E 
" 

roni

E =Et+Ez,

;;= -t nK.n = -6 ' 10-s Kn

naru fioro pyx.
[ ^,2
lS =uot -::-
1'
lr=r,, -at:o*r=3-q.[ 

-u 
a'

s=gi-s4=4
a 2a' 2a

Ae F -_. ctura, uto gie ua ri.uo o 6orcy eJrercTpr4qaoro rroJrs:

F=Ed- g='i-- utm . rol- M2'rcr'K.n M''Kr'c'
zF' EE ; l'sJ=?.K' J{- =;4;; = t'n'

"=:t:',tl: 9'i t9:;=28,? 
1os v.2.3.10'.1.6.10-r

Bilnoei|a: 23.7 . 10-5 u.

15. BrEarrarrfirr4 3Halre'o'r{ BapffAy, grcrrlo Hanpynceuicrr e.nercTpocrarrarr-
Horo rrorra 4opinuroe 300 xH/Kt e rou4i, ai44a.neaift ai4 aapa4y na
nircranr 6 cm. se E=h7l.-.ufff =#*, +4,);

l.,J [tJ

t"l=+##=* t:11*9(3 10-e+6 10-n)=81 10'H/Kr'

Bi0noai0u;81 ' 10'? H/Kn"

ilano:
E = 300 xH/It"rr = 3 . 105 HlKn
r=6cu=6.10-2u

Poga'asauna
HanpyxreHicrL eJlerTpocrarrrrrHoro

IIoJrfl TorrKoEafo 3apffi4y:
, Erz

3B1ACI4 4 =--. -- i
R

E=k+
r-

1= Q"2 rvt

E*?
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lorrfl B Tor{qi A: E = 8., + E, roli ,E =
Btdnoail o:fi = ?09,S$ lx/tts'

=?09,56 IIlKr.

Teopin nnoc I'o:4in 1. Enerrrpop,nnamtra

tr8. Sapa,qz +2V rtKni *3 narcK.u nepe6yparort na ni4craHi 10 cryr. V sxif,rovqi xanpyxcenicru uoaa 4opirNroe xy.nro? rur=*#,F=+FF=*
lo l"T;tsug:
(o to'';' (a ro')

" fG;o-- -Toulv€ 
-=s to'g{ffi:r+-{0ed10rr =

, lr n-8 lo-o
=e 10"dT1_*__{ -

^ .Sb --^'.H
=e'10e 10-' ;-:; =4'6 t'0" K;'
Bilnaeilu; 4,6 ' LAn TIlKtt'

2Q. V Asox cyci4uix BepluuHax KBa'q'para oi cropoxoro 50 crvl nePe6yaa-

Iorb sapg,4rl no 2Z llKn roxnnft' Buona'ruru naupyncenicrs rlorfl

y ABox isuux Bepliluriax KBaAPara'

!auo:
Qr= +27 :r.ltn = +27 . 10-e K.n
Qz= *3 uxKn = +3 . 10-5 Kri
r= 10 crra = 0,1 m
.6=0

Pose'aaauu.a
Ax

Et E,

Pose'asauua

uuJr4, u.r.sutrrrurjaHolo 3ap,rIAOM ql

[oJrrr, cTBOproBaHOro sapsAoM q2

[ = 9.10e*q'
flpr,r naxnagaurri e;rexrpuqurrx noain,
crnopenr,rxBaps,qaMu q, i g, ytovqiA,
3a nprrHr{h uolr cynepnocuqil:
E:8, +8,

E, = E, (ea yntororo), rorvry & Q, 
- = p -%-

(r+x)' '' 
x2 '

, ,' ,r=Q, a6o -a - tr , Fto*
(r+x)'- q, ouu ('.") =ii-.. ' G+r) 

=\iTt"- =0,03 ;

-l-=0,03 
.+ r =0,08r +0,03r;lr+xl

0,97r=0,03r; x =O,OBr; r=0,08.0,1=3.10-s ru.
Bidnoai4a:B.10-3ru,

19. 3aps.{xcer'ri ri,ra *40 nIC.n i +BZ0 uK,r po'rauoBa'i rra ni4crani 10 crvr.Braanaqzrra uaupynrericrL rroJrfl r rovqi, posrvri'leNirl na ri4craui
6 cnr aig oi4Horo Bapffiqy fi g cM sia irlruoro. 

-

!aruo:
Qr= +40 nK.n = *4 - 10-8 It,r
Qz= +320 HKn = +32' 10-8 Kn

Hanpyxcericrb eJreKTpr.rqHoro

a=50cu=0r5M HaupYx<exicrb eJIeKTPIFI

^d --'rr- -l ,r,roo iloJrg' crBoploBago-
Qr=Qz=Q= ztsnr=l 

^ ,,-n'rrio.
= 27 ' 10-e Kx ro sapfiAoM g, y touqi o:

r'-? n.=n1=n4.a'

y rovqiA: Er=h 
fr .

Hanpyxenicrb eJlenTpLrrrxoro

yrovqiA: Er=h*r, .

3a npranrlunou cynepnoarlqii enerrpuvuux no.nin, nanpyxceHicrr
n2 ^2++jl_
fn -4'1 ,2

Hanpyxenicrb eJrefi Tpr{r{Horo noJIfl 
' 
crBopro-

Banoro rupt.qo* q, r uift cauifi toqqi:

E,=h\-u#p=k#'n"=Jilo'" r- I,lza1

Bi4soeiAuo,qo ilplluullrry *yneprloanqii e:rexrpn'rul'tx nonis:

;:';:;;;) B' =n:l +Et-zn42cosu (3a reopeMoro xocunvcin)'

=h #$;;,,5:"*G' =o'zsn S:
II'PI'Kn H r-

[El= rc7;,-= n'"
9.10e 2?.10-n'0,73

-a{-

r=10cu=0,1u
rr=$srvr:6.10-zrvr
I,=$sy=8.10-2u

[oJrfl, cTBOproBaHOrO

Er2 +E12
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tt 
33::,::::-:^ry-uilv;.Tl Frd*o'ye o4'opi4ue errer{"pocrarr.rq'e rorr6

:::jJfr::::' f .9_o-T{ft". "pu 
nepenai uleuui a apa4y 27 wrcK nxa ri4-

31li1i"-::,Tf Ty""*iavr.rHaupyrx"".";;;;";p;;;;;;;;:Mrrlelrfi a 4opirHroe 60o.
,Sano:
E = 6OtI/Kn
q = 27 utxKt = 2? . 10-6 I{n
d= 10 cm= 0,1 u
u=60"

1a;- 
H $-g=o",.

a = 60 " 27 .10-s . 0, 1 - 0, 5 = 81 " 10{ .(nc.Bi0noai1a:81 . 10-6 
"4lrt.

22. Ilepnex4lrryJrflpuo 4o nirrifi Hanpyx{eHocri o4nopi4xoro eJrexTpo_crarnrrHoro noJrs 3 Ha[pyxrcsicilo 1 rcHy'K.n srirae qacrur*"Iuu."oro' Lo--10 rcr fi saprroM 1 nKn. Brasuao"r" po6ory can eJrexTpocrarulruo-fo uoJrs 3a nepmy ceKyHAy.

? : rr."rr*" = 103 H/Kn 
| "o"o 

,,oi" ir.-"""" F = QE .

m - 10-ro xr
g=1nK.r=10-eK;r

l=lc
A_?

Ue rpe6a:narn!

IIf .nax, npofi Aerrufr qacrr4l{Koro B eJre*Tprrq'oniry noai, craHoBaTB :
d=g:=@..

22m
To4i poSora crzJr eJrercrpr{qnotro rrora: A = g16 = 

q'P'!: 
.

2m

lal= H''{"':t--H.xr-c2'w 
_ --_-r--r 

ICr2 .xr -'-l7l- = 1{rx.

. lo-18.106.1lr =-lio{o =5'10-" Axc.

Bi}noeida: 5 . 10-6.[xc.

Teprrcrrrlca ECn * Sisuvua

Ieopin nnoc npaKffKl lbrnin l. EnerrPo4nnamtNa
L17

Pose'aaarun*
Po6ora clrn eJlerTpocraTzquoro fiora B ue-
peuirqexn* aaq fruyi A = Eqd, eos u, ,r1e d _
ry'r uirx sanp.nrrxoM,tiuifi xaupyfreuoc-
ri enerrpocraTlrrrEoro fioJrr fi uanpanaxou
pyxy sapri.qy;

Poaa'.s,savu.s
Ha aapa.qxrexy rracruqky, rqo pyxaerlcs
B enerTpr4quouy rroni, a 6oxy enerTpurr-

3a 4pyruru Bar{oHoM Hlror:ona:

ro6ro ma=Q-O, ro,4i o=[j-.
nt

florenqian. pi:xnqa norenqianie
florenqiaa e -* exepnerur{Ha xapax_

cftairapua BeJrr{q}IHa, qo gopiarrroe aia_

E

aapagncenoro ti.na:

ag p=--1-=9.16n' 4TtEo

'oruerrHro 
noreuqialluoi eueprii AaHoro sapfAy e gallift to'rqi rroan 'qo

BA ltvtlwl'd'tl aHecetloro 3apnAy'
w,, r r IIxtq=--t-. lql=+:=s.q lLJl

Ilpnnqun cynepuoauqi'i noreuqiauiu

Ilorenqial ECII cncteuu aapa4ia Aopinuroe a;rre6paiuuifi cyMi no-

renqialir no.nie, ctroploaanltx KolrcHr'rM ia aapa4ia'

e=er+92*.;.19"

Pianuug norenqianis

gr - Qz *- Aq - pianiar1a norellqrarllB

AQ.rracelrso 4opiauroe po6oti rcy.nouircl,Kllx CI4JI 3 lrepevrir4enua aa-

prAyBto.rxrltrYrovxY2'^ ,fi**o ,toqxa 2 nepe6yaae Ea Eecxix.IeHsOCri, iIe notenqian ,qopir-

Hlo€ lryJrro, to A =qrp1, to6to norenqial quceJlbno Aopinnroe po6ori xy-

noHincr'xrax cun s nepelriulenrrfi 3ap'fiAy 3 TorrKrr 1 na uecxin'rennicr:r'

ErcninoreuqiaJrblra rroBepxns - noBepxns a pirrum noresqia^nom'

ro6ro Ag = 0 npr.r nepenaiu4egni sapsAyA = 0' E nepneHAfiKyrtrpHtit{ Ao

uonepxni s rcolnuifi tovqi'

_l=
:t=

fianoz Poaa'saaun,s

7= b *rlt.tr = b . 10-0 Kn I floreuiria.u eJle*rpi4r{Horo norfl rorr(oBorc)

r= 45 cw = 0,45 u

<p-?

=-LW t=W r,*W r,

25. Buanatrnru norenqia;r rroJlg roi{KoBoto

aapsAy 5 rvrxKn ira siActani 45 cu'

'" K'n2
€o = 8,85'10-" #E - e'lercrpntrHa crarla'

CafioB,{nrenb

.q
Q=R-,r
H.u'
Kl2 '
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118 Teopin nnroc npaxTnKa

[.pl= ";,*3" =4= =s, *= 
e 10,1 f '10*-=105 

B.Itn".u Ka -' Y 
0.4b

BiAnoailv: 7O5 B.

24' Ha ri4crani- 50 cm ri4 rovrcouoro sapfiAy norenqia.n e-qefiTporiTarnq-
Horo noJrs Aopinnroe 200 8". Br,ranaqr4Ttr MoAyJrb nanpyJrcenocri nong
lra niAcraui 5 u,

Iuua:
r=50cna=0,5v
ri=5Ilr
9=200B
E*?

!aua:
q=lnKx*1
9r=408

Hanpyxcenicrl ejrexTpoc"arur{Horo nojlrl, ct BoproBanoro oapffAoM

qe rouqinani.qcraui rr,* E=h+, a6o n=\.P;r =q4;r; r{ h ,r''
r nt B.vr Axc H.wr Hl.c,l=..._=+tuto lt;r.ru K,r.rr Kn '

r|6
E=200 -:r:i =4 H/Ih.

25
Bidnoeila: 4}J/Kn.

25. 3apfi.a 1 HK.n nepe6yBae y aaftyyMi. Ha sxiii ri4crarri o.qna uig o4noi
nepedyoao* 4ai emninorenqianrui noeepxrri a *orenqianaivru 20 Bi40B?

Poea'aaaurun
florerqia.r eJrenrpoetarr{quoro rroJr.fi , cf BoproBa-
xoro ri4orpeMJleHlrM Bapr{.qriceurzIM to.rrcosur[ ti-
noM: Q=ft 9, sni,qcra q =9' 

r
r'h

Poaa'aaaruua
Enninorenu,ia.rlErla noBepxl{J{ - noBepxEfl
piannx noreur4ia.nin, poa?arxoaana na sir-
crani r, nig rovronoro BapfiAlnenoro riaa,
gt=h3-, tr-kL; e,=k!-, r,=h 3-.

11 9rrz'gt

' 10-s ltr

=208
Lr-7

ro4i Ar =rz-tt=uo[!- t l,(e, 9, /
, n -., _ H.nr2 IC.n tr{.r,rz }en I{.ruzr.-'r-T;,-' B = K;'Eil=E;=*;
e\r =e 10e rr"[*_* 

)=e.o,ozu=o,225 
wr.

BiOnoai}ut Q,225 m.

159l'or4in 1. EnemPo4rnamixa

26. V rprox Beprulruax KBaApara ei ctoponoro 3 m nepebynarorb [o3!1-

rraani sapa4u no 1,5 nK.l xoxnrafi ' S:aaftrla uotenqial eJrexTpocTa-

Trtrrnoro rroJlff B'rer:neprift BeprntlHi KBaApara'

Iaruo:
a=3rvr
Qt=Qz=Qa=Q =
= 1,5 nKn =
= 1,5 ' 10-e Kn

9-?

rcouye po6ory 1 ,{rx.
!auo:
{ = 100 uxKn = LO-a I{n
A= 1,4xc

Aq-?

!,ano:
g = 9 urKn = 9' 10-o Kn
Aq=ttrog
rn = 27 vrr = 27 ' 10-6 xr

Poae',gsattu,s
florenrrial eJreKTpocrartrrlHo-
ro noJrs, cTBOpIOBaHoto 3apff'4oM

_oqyr:ovqiA:9=h-,-a
ro4i <p=<pr+9ztgs'

t2

o o -, g, =nL:Ae er =&;, fr=uT* - a

,=r q [,r***rl,' o\ 42 )
H'nr' 'K;r .[xc

f tol=:=-=D.LYJ Kn'.u Kn

t qy.191?.#)=',,,u

Bi1noai1v: L2,28'

27. Brasfla.ruru pisunqro norenqianie uixc 4noivra TorIKaMr{ eleKTpocTa-

TurrHoto ItoJI.fl, flKu{o nplr nepeuiulenni aapa4y 100 rvIrKr IIoJIe BI{-

[*]= A* =3,, 6,p=-1-=104 B.Lrr K:r 10"
Bt1noaila: LOaB.

28. tlepee [oporrl4ny Macoro 2? rur fi sapt{,qoM 9 ltrKn npoxogratr pienu-

qe rroreuqiaais 150 B. Bllana'rurv slriny ruau4rocri nopourr'rnu'

Posa'aaauutr
,[na notenqianr,nux no.nie: A<p=U, Ae

u =L* 6,e=L;

Poae'nsatLna
lllsu,4xictr suisroetscs roMy' Iqo [pI4
sr4xoHaHHi po6orra strliHroerrca riner['{-
na enepria A = LW t, ' Tar{o}r{ A = L<?Q ,

MU,
a LW*=-'

i

Au-?
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tcq.s
KT

Tarculr trugoM,

[,J=

Au=

!awo:
Ag=1gsg
e-=1.,6.10-re K,r
awh -?

qe fpe6a sHarn!

o*=*y1,

Ilpori4nnxu * peqoBugu, ulo Marorb sirgui eapa4nreniro6r'o npooo4srb e,,rexTpuunlrft crpyru.

pelrirqa,rficr nig 4ierc enexrprrirrroro noJrs.
+ - <___* +

-<_%+
*+%+

-( +
- ::#-+

r.enqianrna noBepxHf,.
cs ue fioro norepxni"
nonepxui.

/----l\ {-r-> n{----J./ \-----;/
Era

2, Henonrpni - Aienercrpl'tltll' y MoJIeKyJIax

srtlx qeHTpI4 pognogifly [o3!ITI4BItI{x I He-

rarnBulrlx aapsAia aa aigcyruocti no'na a6i'

raIoTbcs.
ltro.n.npnoartrial y sorniurnboMy eJlercrpllqnoMy

noni n peayrutati Ae$opivrauii MorreKyJl Br'IHtIKaKrfb Annoli' opierito-

BaHi BgaoBrlt Bexropa Haupy]$esocti Eo '

\olu'=o Ga*N
E,rercrprauue noJle BIIJTHAAO na no*riu1ennfr AO nroro gie'nerTpll$'+

rienexrpllrt rrolrfipl{ayerbcfi -t Ha noBepxnr AleJlelcrptrxa 3"tslt'Flotl'cfi

Teopin nnroc npaKrrKa Po:nin 5. EneNrPo4nnamtxa

,+ au2 = 
3499- 

, 4, =tn

Bi|noai)a: urarzgricru saainurrcs na l0 rvr/c.

29' Braana'ruru a*riny Kinerrr'rnoi eueprii enexrpona npr{ npoxo4xennipiounr4i norenqianin J.05 B.
Poaa'naauu.s.
Kixern.{Ha enepria auinroerrca roMy, u1o eJren_
TpI{irHe [oJre BraKoxye po6ory A= AWu,
A=Lgq=A<pe, LWu=4gV,

lwn]=tso.s=ff rCo=Ax.

AWr = 105 . 1, 6 .10-tg 
= 1, 6 .10-ra .tr[xr.

Eidnoai1a: xinerusna enepria sMirrlatrc.E Ha 1,6 . 10,ra,[nc,

flpoaignnxn ra Aie/texrpnxh
B eneKTpr,tqnonay noni

Ilporigxllrcn

,{,ienentPnrcu

flielerrpurcl - perroBr{rlll' ulo He n'rarcrs sirlutrx sapsAt*ceuux qac-

TrtrHoK" ro6ro npaxrr'rqso He npoBoAfiTb e;rexrpraunraft crpyM'

tsulu dienercnlPuvis

1. Ilo;rnpni - 4ie.uexrpurr4' y MoJleRyJIax trxl4x qeHTpH poano/{lJly

noSl.rTrrBHr{x i nerartasHrlx aapr4in poa4i;reni nasir!' sa li4cyr-

uocti nong, ro6'10 rcorexyJla e 'qunoJreM'
,{,nnonr - eJIeKTpI4tIuo neittpanlHa crrcreMa' srca cnJraAaerbc'{

B .[Box roqxoBtrx piouofiuennux SapaArB'

MoJre(Yfia ro4ra HrO

flonapuoaqia: y eonniurnloMy eJIeKTpruHoMY no:li MoJIeKyJrr4 opl€s-

TyroTbcs BSAOBIK BeKTOpa HanpylrceHocTl l'0 '

%trv E:o
I t{acTUHKA,

STIJ;13T: : :lTl11"t ou.r""*", rqo uepeoynaroro y nporis-Hlr&ax (y naera.nax - eJrenrr,o*n , ^,-;;-:;"* 
"vvvur Dae'b y upolllA'

novirrro,nr,^- *: - -: --- 
TeKTpoHrr' a enerrponirax 

- fionr't), egat*i ,ru- atou He

E"remrpocrarnuna irrgym4ia _ nepe-
poeno4in eapa;1in ycepegnni npooi,qsu-
rca, nouiutrenor.o a eJIeKTpocrarI$IHe fioJre.
;lorrr, noxn Hanpyxenicrr ycepe4llri nps-
BiAnNna He craue pinnorc rlylro.

floaepxna r:pogiANurca _ erpiuo-
|uo"o 

npoaignrzr a 3 anrrc.q!{ HerpoMaA}r(ye rL -J, saupaMJreuufi nepnelr,qsr{yJrepgo ,qo uiei
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reoptn nnloc npaKrnKa PorAin 5. Enexrpo4rnamixa

sr'aaani eapa Avr-+ Bn:rrn:r'ae xanpyxcenicru.g_ noa.a ss,agaxrlx aapa4ir,Be*rop axoi 'f" HafipflMrrerrr{fi nporzaerxno io ""*roou Hanpyxre'ocrr
.Eo sonxiruur,oro erexTpr4trrrof o rroJrrr.

+
+
+
+
+

-<-+
-r"+
--+
_<%+
_<_+

Hanpyncenicrb floJrs ncepe4ani 4ienerrprarca:

E =Eo+8,
E =Eo-t,

,{ie.nercrpuuna
rtoe ni4notuenHro
lcyyui.qo MoAynrl
4ienercrpr,my.

Enepria eJlercrp!{qnoro nolra nnocKoro Kon,{encaropa

,r, -CU' - q' 
-EU,'o--U - rc--z ,

Ae W p * noreuqia.nrna exeprin Kou"qencaropa"

€rvrlricrn rrJrocnoro Kongencaropa

_- tt:"su=-;- 
"

S - n;rorqa urac'rnurn;
d -- siactaar NIiNc n-{acrilrraluu;
Fo = 8,85 ' 10-12 @/rvr - ererTpuqga cr&r-I&f

e - gierertpuuua nporiuxnicrr.

3'eguanrrr nou4encaropir

II apane"nane a' €OHuHHa

'YI YI

Eo
-l.-.>

nponurcuicrr * Sieravna BeJrr{rrr4na, .flKa AopiB-MoAyJr.fi fianpyxceuocri e;rexrpuvHoro rronrr y Ba_Eanpylrcer{ocri enexr:pnuHoro noJrs e o4nopi4Horuy

E^
c--.

E

Kon4encaropn
Kongeucarop - cr{creMa, ulo crrraAaerbcs B ABox upoaignrarcin (o6-Ir.uagox), poe4iaenr.rx uraponn 4ie.texrprc*a, ToBrrllr'a flKoro ua;ra nopir-srrrro 3 poauipanrra nposiAxsris.
IIpz eapa4xceuxi o6rc.na4xaM KouAeucaropa HaAarorr piaai 3a Mo,qy-reM pi3HofiMeuni oapaAu.
E nertrpuuua elrenrpoeuuicrb rcon4eHcaropa 

- @ialr.rua Berrurt ptrll,axa 4opinaroe ni4norueuruo aapffAy oAfliei a o6naa4or KonAencaropa Aopianr'lqi norenrlianir rrriNr o6r.,ra.qxaMtr.

c= Q =Q :
91-% U'

[cl=II"=o.
B

.. 
€nrnic* xaparcrepr'gye He o$peMy [JracTr{Hy, a c'creMy ,,,racrr{Hy ixxrouy naaeMHoMy poararuyuauni o4na 4o o4rrol., rouy rqo $io prtrrufreuicr uae rinrxra piaHraqa norenuia,rris.
ff.rocnxfi nonAe'carop - clrcreMa, rqo c*rraAaerbca 3,qBox nnoc*rrxrraparreJrrnnx nJxacrr{n, gapnAxcerrr{x pinurauz s a MoAyneM Baprr.4aM}rfipoTr.tJ:re]r(Horo SHarca, poa4iaexrx [rapoM 4ieneNrpuxa.

06xna4rcrn rton4encar:opia e'eg-
- Hyrorb nonapHo, to6to s clrc- 

--l C
relriaaruutaetscageaiao.nlo- I 

t

nanux npcrignrarcra, ari fi gra- *Q I

rora o6xaagnaMlr HoBoro KoH-

AerrcaTopa.

=c r[J, +c r(1, =t] (c, +C z)

=cl +c

fI at ni? o arue s' e 0 w aurts
*c!t-qt*82-qz @

|--* po6.rr"rl rinrxn oAHe a'eA-
ci 'ut o; 'u, HaHHff, a.{eiHes'e,4'arrio6-

K.]ra.4lctt crarorb o6m.nagita-
Mrr rroBono KoHAellcaropa.

+q

CU

-q

^q

a,r*a

c, a" {r 1
=;"+;-=ql;-t;-c c, c, 'Ic, c2

cr
+Qz
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1'eopin nnroc npaKTnHa

e.nex:rpoeuuicrr rcy.lri.

,\arua: Po:ta'ssauua
g= l uKa = 10 qK,r 

I E;rexrpocrrlnic'rl rcy,ri riolc'saaHa e ri aapa4orvr
tP= l03B

Cauoegnrenu

4r=lriKn=10'eK.n

9,-?
9"- ?

50. Ilpori4na Kyrra oapsA?fiexa,qo roreu-
qia,ry 103 B sapa4olvr 1 nK;r" Braana..rfirr4

i noreuqiaaoM BaJrexcuic"no C = 3- ;q

Icl=-E-=o. c=le'=10 o q,.
B 100

Bi0noaiAa: 10-6 (F.

51. fiei mera;rennx Kyr{bxr4 MarorL €Mrrocri 20 nrF i B0 ne, aapagra 1 ulda
i 3 nK;r ri.qronigno" Ky.xsrcra e'egna,rN nponi.gunrom. yra 6y4yr; ne-
peuin-4aracn caprr;lrr a o4uial KyJrbrra xa inury?

Poae'saaana
C , == 211 nS = ?0 ' 10-12 (b i flepeuiulerun eapa4in uoxcluso ri;rrru Ba

Cz = 30 n@ = B0 " 10-12 (D I naannocri pianuqi rroreuqia;rin g, - er.
Blraua'ruvro norerqia.'r nepurol KyJrr,Kt{ :

(ft, = i: '
v1

r r IC;r K"rr.B - 10 s

l'0 1=.---=._-=B;.p,= r" ,"=b0B,a [f..n ' 20.14 ''
Byaua.rr.rnao norenqia.n Apyroi KynbKr.! :

q" 3.10 "(Dq=..:-!-; (0. = r, =100 B.c" '' 30 10

Ilorenqia,r Sr ( g' orlxe, sapfi,qn 6ygyrr, nepeMirqarr,rcff"
Rilnaeidu: rax"

5?. Bprgna'{rlrr4 Bapr{A ua o6n.na4rax Koi{Aeircaropa eire KTpo€ Mr{icr}o
5 ryrH(F, xrrqo piannqa noreuqia,ris 600 B.

,{auo: .Poss'aeanua
C = 5 nx@ = 5 ' 10-6 cF | 3apa,q korr,4elrcaropa, ftoro e,uerrpoeunicru
lp=6008=6.LQrB
n-'l

l'n]-o.B=-&.8=K.c.
B

q= 5' 10-6' 6' L02=3' 10-3Kn.
Bidnasi.6u:3 . L0-3 I{n.

i norexqia,n rtoB'figaHi satie]r{Hicrro:
q= cq;

l'o:Ain 5. fnexrpognnamina __---

55. Kosgencarop €Mrricrro 100 niF c"e4ua"lra ir gxcepelou crpyMy, tsHaeni-

aox qoro rix o;lepwae saps4 100 llK.n. Bfisrta'.inrll Hanpyx{enicrr'
nonr* *ri.xt nJracrttfiauu KonAerrca'ropa' 5rt{ulo ai4ctaur, mixe st'rura

0,1 mra.

/lcwa:
C = 100 n(F = 16-rtt 6
q." 100 aK"n = 1"0-7 lts
d ." 0"1 Miu = lQ-a trc

E=Q ;
cd

rni=-5{-= K" B -J.'-= H'* 
=I - I @.u ICn nr K;r-rvr Kl 'm

tn ?

E=-.--+- ; =107 H/10n.
10-" .10-'

Bilnoai}a: L07 H/K.n.

54. Buena.{rrrra eunictr' n Jrocrcoro napac}iuonoro KogAer{caropa' .grcIr{o

nJrorqa n,nacr&lm 10 clns, nigcraul Millc Hu\ctl tr 0-a I'r, a 4ienexr:pnuna
fipounRrricrl, napa$iny 2.

145

Posa',fl.aawv.tt.
Hanpyxceuicrr* e.rlerdrpltLrnorc nong uixt nnac-
Tr{HaMI,I K$HAeuca"opa fi notenrlia"n noB'saanti

cninni4tiotucitHlh4 E = -l .
&

Il.[o:renqia-r uo]$Ha Brtpaall'rn rlepea eJreKTpoeM-

nicrr xou4elrcatopa g=J- , to4i

Poa6'aeantLa
E,nexrpoeuuictr nroexoro KotrAencaropa Blr-

BHaqaerLcs 3a q)opMyJloro: c = eoe 4 ;
fl

ge eo = 8,85 ' 10-15 (F/u - erlerrpzrElua crarla;
D * *iereRTpI,F{Ha nponlrrcnic:ri, cepegorlrula;

S - nroula rfiacrnH;
d - sinlra$r tvrir*c rr.ractnuaur.

.tt ""2[gl=:"i:-=q.
MM

1 0-3
C =8,85'10 

1'.2 #4 =17,7'10-rr q,"' 10"
Bi1noeila: 17 ,7 ' \0-'r ctt,

55. fl.nocxr,rii noni:"pnuelii lcox4encarop crcJlaAaerl'cff io .qnox n;racrvtr
TrJro[4ero L00 c*r2 ]fo]IdIIa, I-Iic"ts 'roro 'BK oAIIifi is nractns ]raAarrn

sapsA 10 slt.n, uirx nJIacrsFaMI4 BI,IHT4KJIa H&npyra i'60 B' Buafitlr
Bi.&ctaHL, Mix{ nlacrnr{aMtr.

H
lC.n

/lanot
d = 10-a vr

S = 10 cna2 = 10'3 MrI
.-_o
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t47146

!axoz
S = L00 cM2 -- 10-2 M2
€=1
4 = 10 nK-rr * 10*8 I{;r
U =150 ts

noeossani cniarignoureqrixvi C = a
U

Teopin nnoc

Pose'aaaaHa
Bi4cranr uirx nnacr:urraMu rrJrocKoro
caropa i fioro enenrpoeunicu nos'aaaui

ni4;roruenxRu d = e,,e f- ."c
Ae €o;9,95"10-1' @7m - eneKTprrqua

t -* L -.gienertrpuvna upounrcuicrs noniros.
E.nertpoenruicrr, C i uaupyra *rirx ,r.nacrranaMrr KoH,[e

S.U
,ToAr d, -€o€-_ '

q

c, =9!9)=2,Bpaxoayrovn,ulo C 3.10-"
2

orreplrnMo U,=|[J =] so=oo B;Ur=g -Ur =30 B'
'33-

3apag q, =CrU r.
q, =3.10-6'60 = 18'10-5 K.rr.

B'ilnoeilu: l8' 10-5 Kn, 60 B i 30 B'

!8. KonAellcarop eunicrro 10 rvrx@ ft naupyroro Ha o6KJIaAKax 127 B

a,e4xyrorr napaJreJrbHo g (orrAerrcaropou eiunicrro 5 rur@ ft sarrpy-

loro 220 B. Braslra'rtrtu enexTpoeMnicrr 6arapei fi pienraqro nores-

ida.nis rvrirx xpaft nirvur roqnaMll 3'eAlraxxa'

Pose'aaarunn
flplr noc.tri4oBnoMy o'€gnaHni KouAerrca-

topis sapsAl.r Ha KoltcgoMy 3 rcoHAeHcai

ropis 6y,qyrb oAHaRoBrrMu: Qr=Qz ' a Ha-

npyra U =Ur*Uz.
To4i, ocxirrrlr Q =C(J,to CtU r=Cdl " 'asi('

fl fr rt
cwU,=Y=+(U -U,).'ulul

Poae'asauna

5. Enempo4nnamira

lJrvtc@=3'10-6<D
6 nrr(D = 6' 10-6 (D

908

rat=9 -4M lt.n

r/ - 8, 85 . l.0-r'z

"=Y # B=nr.

1. Jjgl$ = Lgzz,b.tl-G = 1,8 . r.0-s na.

-?
._?
_?

l@wo:

c-?
U -?

56. Ko*,qencarotr)r4 Malorb e*rnocri: 4 n{r, l0 u@, 20 ne, 40 ne.
arraErltrr{ ix eara;rrrry enrsicrl fiprl napareJrEuoMy i nocaiAosr

BiQnaaila: l" "3 
. tr 0-3 m.

s"€.q,HaHuRx.

!auo:
Cr=4n(D84.10-!tQ
Cz = 10 n€, = 10 . 10-12
C"= 2A n@ = 20 . 10-t2 O

Poee"aaauun
Ilplr uapa.neJtbrroMy a'e4xanni noune
Topra rx aaraJrblra ervrnicrr sirana i'j. = f O rv*(D = 10 . 10-6 O l[prE napanerrbgouy o'egnanui xongenca-

t...

@opnrynoro C = Cr+ C2 + C, + Co, raril
!r!.rHor,r, Cn*o = (4 + 10 + ?0 + 40i. l0-lr
= z4.lb-,ib.
flpz noc.ni4oBuoMy s'eAHaHHi xo

,ooi",f=tr*l*1.*1^ c ct c2 ca' c4'
TOtll

r._ 1 1 , 1 I r L7c* =eti-"io.r6ttr* 
zb:lo-t+ *;6r=,o-rr- 40 

+

^40+ L'n*, = * .10 ,, =Z,Bb.10-12 O.

Bianaa#;,in . ,.0-,, *, 2,85. 1o-r2(D"

: 15 ' 10-6 @.

Hanpyra uirrc nraeo4au u 1araPei U =

u,=127 B
0r=5uxO=5'10-6O

ropio ix BaraJIr,Ea eMuictr szenaqaerbcg 3a

6oprrry;toro C = Ct* C2'C = (10+ 5) ' 10-6 =

g

c'
C,Ur+CrU, .

Ae Q=Qr+qr=CrUr+CPr roAi U =-fi;t

10. 10-6 .L27 + 5,1'L04' 22O - l}u lo'L21:3' ?29 
= 158 B.u=6=IoT'--Jo*r

Bi|noei|v:15' 10-6 (D, 158 B'

59. Bualla.rurn eueprirO KOHAeHCaTopa' sKuIO fiOro e.nextpoeunicrr

400 u(0, a piaurnqa noteuqianir ua o6x;ragrax 1000 B'

!ano: Posa'asawva
57. Kougeaearopn €Mr{oc"snrpr 3 rux(D i 6 vx(D e,e4Hani uoc.ni.qoruo. pie. c = 4AO^19 = 1^Jj-tt 

@ 
| 

Euenria KorrAeHcaropa BIiI3HalIa€rLcs 3a

cu2Ellrqs rroreliqiaflis Mix{ xpaftninnr roqxaMtr 
";.grourn 

o g0 B, Eliasa. U = 1000 B = 103 B

C^= 4A ntF = 40 . l0-t? (b

qlrr* $apfi.q i pia',uqrc norewrqianir &o*crroro KoHAeHCaropa. w-? Qoprvry.loro: * =t
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148 Teopln nnoc Fil r4in 3. f,nexrpo4nnamira

[w]=o.n'?=I.{ 
", 

=A*.B

IV _ 4.10-,0.106 *.
e .1.10-{ .(xc.

Brlnoailal2. 1o-a,{x.

40. BrasHa.{nru enepriro nnocrolo cJrioAr{Eoro KoHAencaropa, nnrqo
rrla uJracrnu 200 c*r2, ni4cranr uinc suntra L nrrr, a aapn4 na o6x

* Kax 2 nKn. ,{ie.nexrpuuua uporanuicrt c.nro4u 6,

ea tiropmyroro * =#, ne C =eoe { .

Toai w =" 3'd-.
ZeoeS

4.10-'8.10-.?
'2.9,95. 10-r, .6.2 10-2

rvriac unacrr.rn atwt d,,
W, - enepria rongencaropa rpr4 ei4crasi
uix nlracrnnatv,u d^,

w -cY' =ioe:Y' , roMy rrro c =e^ef .2 2d 'rv '-- - -o-d'

t At= B'.(D.y__ g.Ary.a{= 
nrK "[--l M.M K;r B

. 8.85.10-r'.A'Lo-''].ou( 1 1 '\-
o=------ 

[ s roz- to tr,1-
=1?,?'loa' rfu =tt,t'to' 6

BiAnoeiltt 1,7,7 ' 10-7 [x.

Iano: Poaa'asawaa
S = 200 ctq2 = 2. l0-2 -vrz | -I EHeprrlo xoH.qeHcaTopa MoficHa BrrBHaq
d=1[qNr=10-3*r
Q=2'i^Kn=2'10-sK,,r
e=6

f'losrifinnfi.
eneKTPnqHnft crpyM

Lle rpe6a 3Harn!

Enorcrpu.ruufi etpyrw - yrops,qxotauurt (nanpsm'rexufi) pyx saps4-

)KeHUX qacTrIHOK.

Vuosrn icuyearlux eJIeKTpIaqHoro crpyMy;

- Hage sicrr ai.nsuux 3apff AEieHI4x qacrlllroK' 3Aar lrnx neperuiqa'

Tlrea ynopfi,qKoBalro;

- Hasnnictb eJlercTpprilnoro rroJtfi' ro6ro pisnr'rqi notenqia;rin'

3a narrpanrorc crpyMy nptaftnaro HanpsMoK aiA rrrroca <+> 4o rniuy-

ca (*D,
Cula crpyrwy - cKaJIfrpna{tieu'rua nenr'.i.unal, ur'rcelruo gopiunroe

Bapfi,qy, rrtro nepeHocr4r]'ca Ba oAllsllqrc qacy qepes nonepeunuft nepepia

npoai4xraxa:

t =L8 ; trl=It=e.Ltc
.flrculocruacTpyMyBqa'couxeguigroetbc'I'e,'IeRTpr.rvrrrritcrpyuua-

Br4Barorb nocrifiuuu.
I=lgol.n.f .S,

Ae ga - aapag ei:nuoi aapagxeuoi qacrl4snu;

n - KoHI{eHtPauin nociis aaPsAY;

D - cepeAnn ruru4xicrs ixsloro ynopflA$oBal{oro pyxy;

S - ntoula nepepiay npoaignr'tca'
Cropouni cuJru - cI4JIIt fieeJle$Tptralrloro noxogi$enlls' ulo Allorb

"* 
,"p",q" s 6ory Atfiepen crpyMy (ra.nuaxivniax e'teMeutin' aryMyilfl'

ropir, neneparoPin).
Buenrpopyruiiiuacuna(EPc)_r}iauunaEeJII{qI,IHa'ayMoaJlegapo.

6ororoA"", .FKy BrrKorrymrr cropouni CIIJII{ npII nepemiuleuni o4unuuno-

ro nosLtrr{BHOTO 3apa,qy.
A-

E=4 i
q

[e]=[xt/I{=8.

10"-i

8,85.6
= 0,019.10-to = 1,9.10-'12,4nr.

Bi}noeilu:1,9 . 10-rz AIK

41' Kon,qencarop ia ri.rroi:1e*) nJr&crrr' 400 crr2 i ei.qcranNro uirx Hnus
5 lru aapsgnralorb Ao Hanpyrr4 1000 B, rorir* ti4'e4rryrorb ni4 4xrs-pe.na r? poaconyrorb nrracrr'u sa biAcra'u ro **.'bol";;;r;;A;;.

Iawo: Posa'asau.ua
s=400 cvl2=4. l0-2uz I ^ -
,r- 1n^A I rooora, BIrKoHyBaHa npll e6i.nr,ruenni rig_U= 1.000 B = 103 B cragi uiltc trJlacrr4gaMu urocnoro $otl.uerl_dr=5tanr=5.10-eu-u rv M I CaTOpa,CTAHOBLITE:

= 10 nu = 10' l0-B ru I n =w. _w--w2'A_?
'. 1 ,, , 

'
4e W, * enepria rongexcaropa npu aiAcraHi

i;

if
1l

ro4i 4 =w. -w^= t'!su:f A- f l.z Id, d"l,
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-r-l R F-f{AFrll---l-ltttl
I I I\TU Il\7 1l-t-r,-l*-]r-

Ae p - unrolrr'rfi eJrercTpr{qur{rt ouip, gxr.rfi 
"rr.rce;rrno 4opienroe onopy

npoBignurca AoBlKrrrroro I rvi i n"noulero ilonepeqnoro
1 wr2:

S -naorqa nolepetrHoro nepepiay npori4nraxa;
I - fioro aoBlKrrHa.
flnroua enerTponponi4nicrr peqoBr{Hr{, a grcol' Bi,rroroBreHo npo-

ai.{nux:
1 I I.Io=-=--p E.S U-S'
rr1
to t=--

Olvr.m

E;renrponponi4rri c.rr - cliaravu a r e JrLlr.l^vrna, rqo xaparcrepns ye B.qar-
nicrr ri.rra fipoBoArrrr{ elerrpuvnrafi crpyM.

c =L:L,l? u'
lcl= I =A.Orvr B

Iyctuua crpytvry: 1 = j.S .

Sarcon Oma s aaraaraoMy Br{rJrflAi: 7 = g

hrrTlln 5. fnexrPognnaminaTeopin nnoc

Itanpyra U rra 4i;ranqi rco.na

4opinrrroe poSori croponHix cran
THBHOTO saprrAy.

- SiouvHa Bernqr,rua, flKa q

(J =A i lul=AxlKa=B.
q

f{aa noreuqiarrLu}rx nonis U = Ag.

3axonn nocrifrHoro crpyr,ry
3arcon Oma Ans Ai.nsnrcu noJra: cfiJra cr

rrpJrMo nponopqiftna iranpyai ft o6epneuo
nopqiftna onopy 4i;iauxr4 KoJra:

t=U
R

Ae R - onip gi.nanxra rco.na;

@ - u*.rup*erp - [praJrag 4aa auuiproBanus cr4Jrr{ crpyMy;

@ -* torror*erp - rprrila4.q.na rnrvriproBaxus Ha[pyfr{.

[pI4 [epeMurIeHHl oArrrrr4liHoro

,U-fr

Ouip o4nopi,quoro nirriftuoro uporignurca

R=p,s' trU
-{-n-}-

F :t' {' -rl
W,=u,=u)

-UI =-fr

lloc.rriAosue g'€Anannfl nponigNurcin

IU--E-

=IrRr+IzBz+IeRa

IR = IRt+ IRz+ IRs
U =R'I

Ilapalenrne B'e;{HaHHtr npoBiJIHfiKlB

I
Rr

T 12- r-6---l I

1,.= i
ff__I!l_J-"

^;\-_-
-U.U.U,I =r+-+-Rr R2 R3

U U U .U
- 

= --+--f 
-nRlR2.B3

1111
---+-+-RRlR2R3

Fodota erPyMY

Po6ota crpyMy - podota cI4JI eJre$rpl{aixoro noJla, qo crBoplolorb

erexlputl]Iuft crpym'
A*I'U'At,

Ae A - po6oT a erreretplrtluoro crpyMy Ha AirflHqi KoJra 3a rrac Af ;

U - uanpYra'
[A] = {lx.
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Teopin nnoc

Iforyrrnicrr crpyMy
florymxicrr, cr:pyrvry gopinuroe si4nomer*uo po6orn crpyMy Ao

aa a:r"uit qa po6ora BttKoHaHa:
A

P =::_=I.U
L

P - noryrxnicn etercrpnquoro crpyMy;
I - cuna crpyMy;
U - nanpyra.
[P]=fixclc=Br.

Sarcou,{xoy.na-Jlexqa
.ficulo na ginaHqi rona uig 4iero exenrpraqnoro no,'rs He Br,r

urexaHivna po6ora fi se si46yrarortca xirvri.rui neperBopeunfl, To
noJrfi npr4aBogrnrr ri"ntr<ra 4o narpinar*ra upoai4nrara.

Q=I'-R't,
Ae Q - xinr,nicrr renJrorrr, rqo rr.r4inlraaca r nporigru,rry Ba.rac t
rpoxoAlKeHHi crpyrvry;

I - cuta crpyMy n nponi4unrcy;
ft - onip npoaigNrara.

Saron Oma nn:r rroBrroro KoJra
Cr,r"ta crpy*ry B errer{"pnlrHoMy rco.ni npauo nponopqiftxa ea

rpopynrifiniilr era:l.i (EPC) gx{epena crpyMy ft o6epueno nponopqi
Ha cyMl eJrefiTpr4rrur{x ouopia aosuiruHsoi fi nnyrpiruaroi 4ina
KOna:

Ae r - rnyrpiruxiii ouip gmepena c'rpyMy,

Fl rr4ln 5. f nenrpoAnnamixa 155

lluo:
€ = 5 uuz = 5' t0-6 tv.z

| - l-r rvr

I - 50' 10-8 Ou"ru
f-l0c
q 10Kn

n = e *, Ae p - nnrouufi ouip npoai4nuxa,

o*'Y'* =o*. n= o'1'19. I =o,s
5.10-6

0,5.10-6.5
Om.

E;rexrpoupori4nicrr uponignuxa o6epneuo uponopqiftna ftoro ono-

6,=-1-=2 9*.
0,5

o - nilToMa eJrerrponpoBi4nictr KoHcraHTaHy, oOepnerro npouop-
rffixa ftoro ulrroMouy o[opy

1I
o= j- ; [o] =Oru-t . M-r; s=-:--.:=2.10o Ou I .wr-i.

p - - 0,5.10-
3a aarogolu Onra Ala Ai-nglrxr.r xo.ra:
U = I.R ; [U] =A. Qru= B; U =I' A,5= 0,5 B.
Ilanpyxcenicrr' eJreKTpI,IqHoro rIoJIfl n nponi4ur.rrcy Br4SHaqvMo 3a. 3a-

KoHoM Olaa a aararuHoray sNrrrsAi:

t?
| .?

lt-?
(; -?
r --?
lt-?
l:-?

Pose',nsaruwa
3a nnsga'reHrl.flr,a ctrlra crpyMy s npouigxuxy:
- .t rrr K;t
l=-i l,I l=-="'r.t"c

loI=-- =t A.
10

lycrana crpyMy a roxnift rouqi nponigNura
BrlrsHatraer!,cs cuissilHoruenHsM
. I r.r A
I == i ll l= , i I =:?=O,2.1Ot A/Mz.' S ''' ru" 510'
Onip rrposiArr4rca Ba,rlextr{rr uig froro AoBtrcI4'
Err, nJrorqi nonepeqlloro nepepi3y lt lnac:rra-
socrefi Marepiary, B ffKoro Bnroroaneno qefi
upoai4nrar:

c=1,R' lcl=
1

Ou'

Caltog.rnrenu 42. Yepea npoei4nnrc B rrJrorqerc nepepi-
ay 5 MM i 4orxnnoro 5 m, erarorortesuilt

j=a.8, oriAcu n =L; tEl=4 
i+-5=

('-r t M'

Bi1noeila:, L L; 0,2 " t06 A/M2i 0,5 Orvr;

0,5 B; 1 B/wt.

B - 0,2.106
-' 

E=-=I lJiM.M 2.lO'
2 Orvr-r; 2' \05 Ou-1 ' rt-r;

B KoHcraHTaHy (nnrorurnfi onip 50' L0-8 Orvr. rvr), oa tr-O c nepeuocr4"6cs
10 K.u eaerrpfirr.r, Brasnaq:,i.Tkti cvrJry crpyrray a nponigHr4ry; rycrrrrry
erpyMy B Korxnifi ro.u1i nporignnrca; oni.p npoai4ru.rKa; eJreKTponpo-
ui4ricrr npori4xzxa; nu"oMy enerTponponi4nicrr xoHcrauTany;
sa[pyry rra Kirqax rrpoei4rrrrxa; Hanpyncesicrr e.lexrprrrarrroro nonff
n npori4xury.

45, Onip mi4roro npoai4urarca 4onrcznoro 1 rcnr - 0,6 Ou, ryctr'rua ctpy-
myn nrouy 5 'LA6 A/utz. flurorvrufi ouip rurgi 1,7'10-8 Oru'M' rycrurra
naigi 8,9' 103 xr/u3. O6uwcnnru: cr,rJly crpyMy B npoBiAltlaxy; craAalr-
rrJr Harrpyru r nponi4ur.tcy; Hanpyry eJrexrpuqHoro rroJrs n uponi'4-
HnKy; nuToMy eneltTponpoDr,qHlcTb MlAl; eJleKrpoupoBlnHlctL npo-
ni4anxa; Macy Mi"qi, s sxoi Bi4roror.neno nponigxrarc.
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I -?U-?
E_?
o-?
G_?
m-?

Teopin nnnc

Poee'aaanrua
Macy migi, s *Koi snroroa;rerro uponi4nrar,
rla Bg3Har{}ITn oa pinnalruau;
rn=pn.Y , ge I/ =1.,S - o6'ena migi.
Onip npoeiAur,rKa Il non'asasraft a ftoro
HoIo fi rrrorqero noileperrnoro nepepiay cnin

=141 A.

l'o;4in 1. Enexrpo4nnauixa ---\ 155

Iuno:
l=1xu=103ru
ft= 0,6 Ou

l=5'106 A/rvr2

P" =8,9'103 xr/ru3
I = 1,7 ' 10-E Orvr ' u

Cu.rry ctpyrvry f n nponi4xaKy MolKrra Brrpaarrrr4 qepea rycrlruy crp
My j ft rrrrorqy nonepeqnoro [epepioy npoui4nrara:

HOTUCHHflM:

o=o* _
l'o ? 1 xr. u' .Onr.lr

^ = P" -F ; trrj = --;;{oM-= Kr .

8, 9. 103 . 106 . 1, 7. 10-87n=' - -- -'-' =252rtr.
0,6

r :d ,pl - r,t A.Orvr.rvr.na 5.106.1,?.10-8.103I = tD= t-: tJ t=--A. J =_---_' 'R " ru'-Ou 0.6

o=-l--=58.8.106
1,7.10-"

ouopy.H: G =+; [G] = llom; 6 =-I*=1,67

Posa'aaauu,tt
KK,( yctanoBrr,r Arrs narpinanna rogrn

-_ Q..o' 0,",
3a aarouopr,{xoyna-Jlenua: Q.", = 12Rr ,

xe I =L - cr{rra crpyivry r nponignrariy;
t
I

,R=p -- - onip npooiAunr<a.
J

n'I
Tolli Q"". =+p ^-r.t's
ICinrxicrr renJrorr{, Heo6xi4ua4fia narpisarr-
HJl BOAI4:

Q*oo=cmLT ,=+ P= a 777=pV' '+

.IIx B'K;r'c
A2'Owr Onq.A-Kl

/tano:
l=L0c
S=5urvr2=5.10-6M2
g=10Itn
l=5wr
1r = 50 ' 10-8 Orvr . nr

c=a.z.to3 AA' xr'K
V=1n-i.0-3 lr3
Tr= 2o "C
?z = 100 "C
p, = 103 xr/u3
n=5Onh =O,5
r-?

t.t-t't*

frano:
m=2xr
U=9 B
u=2m/c
Yl=607q
F = 0'08

OL

?' r0,4i

ftI.;
=$ @*op =cpv (Tz-\).

^ _cV p,(Tr-Tr) _rV p"(Tr-Tr)r'S _ _ _ cV p"(4-E )t'S
't- (q\\ ----]Th---''- q'ptq

[;jor'3a saxouorv Oma g.na gi.ncilxra rdora BrraxoAutyro fr U = tr .R t

lul=A' ou=8. u = t4t. 0,6 = 84,6 B = 85 B.
fharouy e,rrexTponpoBigxicrr rri4i araonauuuo aa {ropnry;roro :

o = 1/p; [o] = Ou-t ' rvr-t;

Hanpyxceaicrb erercTpraqHoro rroJrrr a npoei4xury Mo)$Ha Br4-
gHaqI4Tr{, aactocoByroqlr BaKoH O}ra e gararr,Hotvly rr.rrna4i j=a.E ,

ssiAcn p=L: tt,- A'oY'rvr 
=9, .E- 5'10o , =8b 10r B/M.' r,t' M 58,8.10o

E.rrexrponpori,qnictr nponi4nr.rxa e BeJrr,rqr4xo:o, oSepxenoro,4o

xr.K-rvr3.A2 o* *r $

r_ 4,2 103.10-:j103 (109-20) r"o'l 5 10i 
=18,44.10, c.- 

1o2.bo.1o-8.b.0,b
Orxe, uarpiru 1 r no4n HeMolr{JrzBo, Bapro 3MeHurI{Tr4 flrorqy nepe-

piey npoei4xr,rra, rqo6 crcoporlrru rpzna.nicrr rrarpiaamrs.
Bi6ruoei0a:13.44 ' 105 c.

45. E.nexrpo4BrrryH MoAeli aeriexa Macoro 2 rcr rrpa.qne npa nanpysi
9 B. Asrierca pyxaerr,cfi s nocrifiuop runn4ricrro 2 u/c. Brasna.rntra
cr.ry crpyMy B €JreKrpo,qBrrryui, arrqo KK,{ cranonxrr 60 (%, a rco-

egiqieut onopy pyxy 0,08.

A*.*t 'xr."C

Posa'asaruw,n

KKA n=P,
4",

Ae 4,op - po6ora a nepenrirqenna antiercu;

1*.p = F'S '

F =F.N =Vmg .

Bi0noai0a:141 A; 85 B; 85.10 * ..1 ; 58,8 . 106 Orrl -r ' M-r; 1,67 Os-r;
252xr. M

44. Ba sxufi iurepua.rr qacy MorftHa narpirlr 1 n so,qra aiA 20 "C Ao ruuin-
Ha, ar4Kopncroayolrn Kouc,ralrrarroarail nponignax rqoBlnr4uoro 5 nr,
nJloqero norreperrxoro nepepiay 5 rvrruz? 9epes nonepe.lnufi uepepia
npoai4Hlrxa aa 10 c nepeuocr,rrbcrr 10IC,r enexrprarcra. Ilurounft onip
Koucrarrrauy 50 ' 10-8 Onn. rvr, rycrr4lra. BoAvr 103 xr/1r3" KK.( -vcraxon-
xnSAnh. I -?
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L e [-- rlI,= _ -, l30=-----j--,
J Hl+r ) O,2+r
ll

lI"= L . lto= '
t" Rr+r I l+r
10+10r =6+30r,
2Or = 4,
r=0"2 OrvI.

e= 10 + 10'0'2 =L28.
Bi1noai|u: L2B.

r56

!auo:
e=208
r=2Ow
8: B Orvr

u --?

frawa:
1r = 30A
Nr =180
/r=10A
Nz =100

e*?
r-?

Teopin nnoc fr r ylln 5. Enexrpognnauixa

.9 = u 'f , roMy IrIo pyx pinuouipnFft i npavro"uiuifinprr?.
A*o, = pmgut.
Arn * po6ora crpylry.
\,,= IdJt .

n=$m-gut =ttmgD =+ I =lrmgu'IUtruqU
r ,1 Kr-.M .M H.wr ,[>lc .il>rc.iin Hn|l l=.-;-- ='. =-:-A.c'.c.8 c.B c.B c.AlK c

, 0,08.2 10.2
,f =- '..---.---_=0,b9 A.

0.6.9
Bi0noaila:0,59 A.

al6, BzeHa.rurrl rranpyry na nraxogi .qrrepena noeriftnoro crpyMy a

*e=10'fl.Or.

Enexrpnunnft crPYn
y pbHnx cepeAoBnqax

Lle rpe6a 3Harn!

20 8, sayr:piruniu onoponr 2 Onr npa nigxnr<ruenni
B eJrexrpuqnrau onopou B 0u.

Posa'aeawwa

SaxoH Oua 4,na 4i.nslurcu ,ronu, I =L -+ U = I.R .
,l?

Sanon Orvra AJrJr rroBrroro Kgrs; 1= - 
J-- + U = e .n

8+r R+r

[u1=4.q)*=r.

cr =US"a=ro n.

BiAnoaila: 16B.

47. Blrgua'{nrr'r auyrpirunifr onip fi Epc.a}$epera crpyMy, rr*rrlo ,,pra cr,rni
crpyruy 30 A noryrxnicrr y eonniruuromy noni gopianroe 1g0 Br, a npu
cu.ni crpynry 10 A - 100 Br.

EnerctPuuunfi crPPu Y MeraJrax
Vci uera;rn y'ruep4omy fi pi4rot'ly cranax e nposi.4nraKaMLr ereRTpuq-

Horo crpyMy. flosa ererrpftqHI,tM [oJIeM ni.nrsi eJreKTpoHr{ nepeuirqy-

rofbc,fr n xpracrati MeTaJry xaoTr{qrro, a niA Aielo eJIeKTpHrIHoro IIoJIfl'

rcpinr xaonrunoro pyxy, rra6ynarotr ynops,qrcoBaHoro pyxy B o,quoMy Ila-

npsMrcy - y npoai4naxy BuHI4Kae etlexTpurlrrufi ctpyn'
onip lrera;rie syivronaeuufi 4e$erTamu r'parox i reflJloeltMlr KoJIIABaH-

:rawrra fionin y ByoJIax lparor, rqo [eperuxo,4)r(ae cnpfiMoBauoMy pyxy

simrr,Ix enercrponin, ToMy rrpr uarpiuauni ouip abilruy€Tr'cr'

Itra,4nporiguicn
HaAnpoaiAnicrr - 'flBI4xIe sMeurrrelru.fi rrr{ToMoro onopy '4o HyJrs

npu reMneparypi, ni4uinuifi ei4 a6co.nrorHoro HyJIff. Eaexrpnuxufi onip

crpz6xou naAac Ao HyJIs rrpn oxoJ]o,0,ndenui nralrcqe xpnrra'rHoi TeMne-

parypn {, xaparcrcpnoi Ana Aanoro nponigultca, ro6to uera'n ctae a6-

coJrlorrrr{M npori4nnrona.
Kprarrauna reMreparypa 4.nr ue'ra.nin crauoBltrb L*20 IC' l{;rr Ae-

arr-rx repaui'urnx uarepia'nin reuneparypa T*> 100 K - BrrrcoxoreM-

neparypua ua4npoei4nic'ru.

Poaa'aaawwa

floryncnicrr, N=e ={1ag =12R.tat
Erlr Ir--_l 

i

tlt_t.'RF'Bt

Br [", =r;*, +R, = {u, ,
I Ir{'
lN"=fin"-+R" = 

N+.
| - ' 14t 42

3arcorr Oma A.na noBrroro rro;ra: f = 9

ft+r

Bimui eJreKTpoHI4r

llosuTusgi ft nerarrasHi fioga

Enex'rponu i fiouu

Ererrponlr, rqo nra.netinu $ noBepxrlr eJreKT-

po4a nnacni4ox euicii
Enerrponu fi rxiprcuHaniaupoai4nurcn
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Enercrpuvnnfi crpym u e.nercrpo.nirax
Erercrpo;rirlr - perroBrrnr{, poatruHr,I grux npoBoAsrb eJre

nrnfi ctpyla. .{o e.nexrpo.riris Hare}rcarr eo4ani poalrr{rrr{ coreft, x
i ryris.

E;rercrpo;rirnvua 4ucoqiaqia - poonag rvroJreryrr eJrenrpo,riry nq
eutprsni fi nerarrasni ftorns poauurri.

E.rrercrponie -_ srrisa xinri.*roro cKJraAy pocqrrny a6o poannary,
MoBJIeHa BTparoro a6o npne4naHg'gM eJrerTpoHis freHaMa.

Barcox (Dapagea (sarcou e.nercrpo.niey): uaca m per{oBr4ur4, rrlo
nulacb Ha enercTpoAi, npouopqifiHa aapsAy q, rqo npofinror vepes
rpo;rir:

m=h'q a6o m=h'I't ,

Ae h - erertrpoxiuiqnzfi ersinareHr.
.M
R =--e.Nn n

AeM * MoJrflpxaMaca;
n - ua.neuraicrr;
e - ereMeuTapuufi BapffA;

NA - crana Anora4po.

3 a ne lrcnic ma nurLo Mo ? o o nopy me m.ania
il e ne tempo nimie ai1 m.e.tw nep a firA pu

p=po (1+cr.r),
Ae p - nrrolrnir onip aa 0 oC;

Frx4in 5, Enexrpo4rnamixa --r ja- 159

fiouiaaqir npn cauocr:ifi noruy poapsAi s'4ificuroetr'cs e.IIeKTpcHEruM yAa-

pom. Bona MoltcJILtBa 3a YMoBrl
m tr'':1" >A .2'

ne fit * ilIaca eJIeKTpoHa;
u - urstr4xicrb e,'iercTpolra;

A, - po6ora ftonisauii.
Carqocrifisuft raeoarafi poapsA BI,IHI{Ka€ TiJrr,xu aa seailKot lialIpy}rce-

rrocri uon.n (/J = 3 ' 106 B/ru) a6o nucoxoi reMneparypll'
Hanpyra npo6orQ - Haflpyra' sa sxor RI4Hr{Kae cauroc:riftsnil

pclBprutr,

secauocrifinufr
poap'|A

fpa(pix ga:rentnocri cr{Jrr{ crpyMy n xo.ri giA rrarrpyrfi r'airx enexrpnpall.u -'
BOJTbT'AMnepIra xapaKTepI{cTfi Ka

Tt ip: t".,:. Trrun cauocrifinoro poapagy

1. llterpirorufi poapag --- Brrnr{Kae 3a Hl4sbnoro rncrcy' P = 0,01-
1 ruru pt. cr., sacrocoay€Tl.cff B rasopoapl{,ii}rilx tpy6nax i rasourax

Jra3epax.
2. Icrponufi poapffg - BI{HI{Ka€ 3a BeJrrdrrrx naflpyx{enocreu eJ-IeK

TplrlHoro iloJrg n raai" n1o nepe6ynae ni4 rracrcou nopl{,4ry arMoc-

$epnoro (6nracraara, upo6ifi Aieaextpnrca)'
3. .{yronufi poBPaA'- BLtHI4xae:

a) axrqo nic.rs sarrallonauHff icrcpoeoro po3plAy ni4 noryxxoro
,{xcepeJla nocryiloBo 3MeHilryBar14 r'i4ctans uixc e.nerctpogavra;

6) sruo eJIeKTpo.4r4 s6iluel4t'n ,t1o si'rruenns (vtranaro'rlr craAip
icrcpn), a nor:irvl ix Poseectlr'

4. KopoHHllfi poapxu - BI4Htrrac 3a Bllcoxoro rl{cxv B piaxo Heo4-

nopignorrry no.ni no6;rlray e.nercrpo4in 3 Be.rlrnftolo KpI{BrrsHoIo no"

nepxni (xanPrzrna4, sicrPs).

Ilonsrrs npo ilnaaMy
flnasMa * vernepT aft crarr perroaurril - ra3' y ,rrcorily 3xaqua tlac-

THHa NIoJIeKy.il a6o atoNris ftoni'3ogaua.
V n.ratlti KoHLIeHTpar{ig nosnrnsntrx i Herarnsnrax sapa4is npax-

Tlrrrgo o.axaKosa, ro6to n.rrasMa enentpoxefi rpaJll'Ha.

icaruocriiigni!
i poapsl

t - TeMneparypa aa rrrKaJroro I
Ite.nrcia; !r

o( - reMfiepatypnnfi roegiqiegd
oropy; 4na uera;rir (cx>O)it
onip npra narpinanui a6inr",

0'c t,'c
lpa$ix ga;rexcnocri fl uroMoro

ouopy uera.nin rig reuneparypu

ftrerrpuuunfi crpyM y raaax
Iagra s HopMaJrbHr.rx yMoBax e 4ienexrpvxanrr,r. Hocii eJreKTpr4qHoro

crpyMy B raoax BnurrKarorl, rirtrra a peay.nrrari fionieaqii.
Iaaoaufi poapaA - npoxoAlr{eurrg eJreKTpr/figoro crpyMy rrepe3 ragr,r.
Hecaruocrifinxfi raaosufi poopsg - ffBrtqe upoxoArrcerrus e-rrerT-

pnqnoto crpyMy qepea rao Ba yMoBr.r aonniruuroro fioniayrovoro Bnrr4uy I

(yrutpatpioneroBe, peaTreniscrre fi pa4ioarrrnne nnnpouiuroBaHH.s,
cunbrre rrarpiaanna)

Cauocrifinufi raaoaufi poapflA - sBrlule npoxo.qxceHus qepeo ras
eJrerTpnqHoro crpyMy, rrlo He saJrexcarr rig 4ii aoeHiurEix ftoxisaropin.

Arrr errerrpoairis (a < 0) onip npu
xarfiiaauui aMexrxyerr,cs.
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f asapoatrsndwt nJlttaJn& tsulavtlr.ar, uig "1a" raaoRlrx poapngin.
Bucoxstnennep&n ypNa nJLeaila Brdxr4xae aa :aaflrlucoullx rem

ryp(f >106 K)"

E.nercrpnunalit crpync y *aryy*ri
Earcyyru * /{yrfte poal}igxcenuft FaB, Morercy,'i}r ,{Horo aiumoex

cJ{ o&Ha g oAuoro pi4rue, xixt ei criuxarun nocy4r.ir{i4,
Y*pnr.oe.nercrporrua emicir *- Jrslru1e ar4cr{Jra_&Jra ai,ru*ax

* ucsetrl:.rrd narpirax ri.n,

Haniunporigxxrcu
Hanirnpori4nrrrclr - perroxuur,r, y flKr.lx rei_'r;zricri, ei,rl'urax

ia.lre${r{Tb ni4 renrueparypu,
Hanirrrposi,qnrar e giexexrpnKoM 3a rir4sr,xrlx 

"eMneparyp, 
aJre

nplr rcirnxarnii.i renaneparypi naniunponi,4rir.rx rrpoeo,4prrb crpyM.
Ha ni4rvriny nig rvreraliu, nrarousii ouip nauirnpoaignuxin a

fr{errHrlM TeMlepaTypr! SMeHrrIyeTbcR"

lirAin5.EnenrpoAniiamixa .*---*--- - 
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E.nerctponxo-4iprcorufi nepexig (p-n'uepexi4)
.flsJise co6olo Konrarct uirx nanianponi4ltltxaMl{ p- i n-runy '

V peaynrtati e yc'rpi'luoi gutlryeii eaerctpouia i g,ipcilt 6ixa p-n-ue-

l)cxo,qy yrBollro€Tl,cs e anipnzfi eJIeKTplttiHr{ft IlIap' rroJre trKoro nepe-

nrKoIIlKa€ no,q,aJll,trroMy rlepexoAy e.rercrpoHia i ,qiporc r{epe3 Mexiy'

V sanipuorny urapi Hr'rot'rca KoHtIeHTpaqia sirsuux nociie 3apflAy'

rr{o cnprdr{r{H;re irigrraqeunfi onip. ffrcu1o oogsimxe eJIeKTpHqHe

uoJ.[e Harrpttu.irene ni4 naninnpoaigHrdKa p-Talny go nanirrpo*iAnnrea
n-Twny (ctpyru i4e B np,fiMoMy Haupervrxy), ouip saniplloro urapy piaNo

3MesuJy€Tl'cs; npil npOTI'IJIelKHoMy HanptIMKy cT['yMy Oil1p plBKo

3pocTae"
Hauinnpouignrarcorufi AioA - eJreMeHT a o4xo6iunolo npoaigrictro'

r.r1o micrratr' o4t'rx p- n-nepexi4.

1.O00

750

500

5-sa.,reHTui aroMu
.{tpceuy (As) y xplrc-
rari rcpeuuim (Si)

3-eairei{tui arolau Ill-
.qirr (In) y xpucra:ri

rperuuiro (Si)

\_,,"

Tunx nanisrrpoxi,iiunxin
l. rlprc'ri nauinnponigHlrxu (rcpeulrifi, reprrarifi)

I\flalorl] BJ'IacHy nporignicts, tqo B]rHiirlcae B pe-
Blr.fibrari pocpn4ey KoBuureHsrrinx Br'sarir y .urc-
"ronny nanirnpoui,qnmxy.

2. l{onnirnxoni aaniauponi4}rr{r€r4 n-TM[y ("4orrtiurxa
.A.pceny n rpevrHii) Marorn erenrporrny nponi4-
sierr.
,{ominr nori arcl,ln nirarors 6i-urury saaeuruicrl,
nirrc ocsonni ar:r:l*u, ro6ro lricssrr o.ullu g atrc.nir
enerTpou. 3a ni4nr,nqeurrs reMrreparypn qi aafi-
ui el crcrpoHra c'r'a lorb triil r,Hr4r.a r{,

3.,{onriurrcori narriuup<xi,q Hv:ri\ tr} 
- "trrfiy (gonrimxa

Ix,4iro x icper*ri.i) $raro?b 4ipnory nporigxicrr"
Banenrnicrl 4ouiruxoerax arolrir uenrna nig

earegri{octi oc}tcBn}tx arorraia, qo nprrsBoAnrr} l{o
rrecra.ri e.nerrpouia" B'ssrsrorbcs <;iipnu>, ari
4pyxarcTr,cgD nir Aie;o eJler{Tptrrrnoro noJrrr .fl}i no-
3lt?rrBI{o e apagxceui 'lacr?1HK}r "

Tpaneuctop - nauisnponiAul'Ixonraii nprlula4'

IlepexoArr.
Tpanaracrop l{agae Mo}KJrusocti n igcra;troearu

CI{THAJII4,

n4o rricrutr' Asa. P-n-

cna6mi enerrPniri

eltirePn KoneKToP--n.(\-{i\r'
I Oa3a

eMlTep

R, Ou
Bimni nocii. sap,fiAy pyxarorb-

cs AO p-lr-IlepexoAy' lqo upl4-

3BOlIrrTb 4O S6ixr'ureuHfi ctlJI14

crpyMy

Bi.lruri uocii aaPs{AY Pyxarorb-
ca sigp-n-nepexo.4y' il{o [Pr{-
SBOAUTI' AO 3r{eHUIeHHst CVIJ'

crpyMy

IIosHaqeHHs 4io4a r,ra cxeur

"fpnrencrop rrafiY P- n-P Tpanar,rcTop Tr\rry n-P- n
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48. Ha rXoxo;ri elercrpu.rnoi *aunoqxg sa.
nrrcaHo: 22Q 8.40 Br. Ba riuuaruoi teM'

neparypr! onip cnipa;ri 1?5 Or'4. Bnsuaqxrn reMneparypy cuipall
JraMnrrr u po6oudmy crani. Teuneparypxr,rfi xoeoiqienr onopy BoJIb'

rDpamy 5,1 ' 10-s K-t.
Pasa'naauwn
Sanerxr*icrr, onopy MeraJry aig 'reuneparypr,r Ma€

Br4rrrs{,q R =flo {1 +crt } "

Ae Eo'* orip lreraay ga 0 oC, aaigcr,r

_-E
cr= b,l . t"o-3 H-t I o- = t ** t

R^= , ,.l\5. " .. =158,8=159 ov." l.+5.1.10-".20

^ [J2 ^ 2202Rt= p ; Er -=-_= 1210 Owt.

R, =ft' (1+ai, ) , ro4i

1. = 
R' 4o , [r. ]= o*'ft 

=tc.' gR^ " I' 
Orvl

f. - 1210--159 
=.1300 'C.' 5 10-.159

Bi.lnoaidat 1300 "C.

49.3a rer'rneparyprr 20 oC onip mi4noro nponi4nrara 200 Ou. $lrqo
,q,o Hboro npue,qrrarrlr AlrcepeJro crpyMy s EPC 300 B i auyrpiuruiru
ofiopoM 10 Orvr, TeMneparypa e6ixsrurarrcs no 135 oC. Bugua'rntu
clIJIy crpylvry r nporiguraxlr. Telrneparypnnft xoe(piqie ut onopy rvrigi

4,3' 10-e K-t.

€ar,toe.rntenu

Iano:
U =220B.
,P=408t
.R= 175 Om
t.= 20'c

fiaruo:
Rr = 200 oru
tr=20oC
fz = 135 'C
u, = 4,3 ' 10-3 K-1
l? = 10 0iit
e=3008

Posa'aaauwa
Sa.nemNicrr, onopy npoai4uara rig rewrneparypu
Mae Elrrrr.a.q R = fio (l + ur ) ,
Ae Ro - onip rwera;ry npn 0 "C;
o - aeurreparypunii roe$iqienr onopy MeraJry.

Tosi R, =f?o (1+ar, ) i R, =60 (t+ar, ),
n. 1+crr. n, 1+4.3.10-3.20r= _.*r . r= : =u.ttg.R2 1+crr, ft2 1+4,3.10-".135

n.= n, 
=-?09,=z9o 6ru"" 0,69 0,69

3a aarouoM Oua a"ns samxuer{oro HoJra: ,t
I =*-Rr+r

_ 200I =-= 0.67 A.
290 +10

Bi1noei|a:0,67 A.

50. !,na norcpnrr* 4erali ruapovl cpi6la uepes eJIeKTpoliT nponycrcanru
e.:rrenrpuqgufi ctpyu 5 A nporarowr 10 xsuaurr. Cxi"nrrr'r nprr qbo-

My Br4r{oprrcroByrorb cpi6aa? E;rerctpoxiui'rrrr'rfi erenina;reur: cpi6.na

1.118'10-6 rcrlK.rr.

l'orAin 5. Enexrpo4nnauira

,Qaruo:
I=5A
f=l-0xs=600c
e = 1,118' 10-6 rr/K.n
m-?

!ano:
j=1000 A/ttr2=103A/us
M =63,6'lO 

'3 rcr/vrolr,
d=0,0Lcu=104u
P" =8,9'103 xr/nr3
n=2
t-?

i6l

Poea'aaawva
Srigno B nepruraM 3arcoHolr (Fapageff AJrfi eJreri-

rponiay: m=kq ,

Ae k - enextpoxirvri.*rr,rft ersisa.xent ;

g - aapflA, IrIo npoxo4ltrb r{epe3 enertpo,rit'
A:ne q=16 ,roXi m=klt i

m = 1, 118. 1.0-6' 5.600 = 3, 3.10-3 rcr.

Poaa',naauun
Maca pe.rotranu, u1o nragi;ruJracff uprt eJIeK-

rporiiai: m=P{ -P""Sd.
3 iuruoro 6orcy, sa BarolroM @apa4ea 4aa
enexrpoaiay:

M..m=-ft.
nF

[.]= *"'A."=r".
LrK;r

Bilnoai}at 3,3 ' 10-B rcr.

51.,[.ns floKpr.ITr.a 4etani ruapoM lvi4i tonrqnuoro 0,01 cM qepe3

e;reKrponir flponycrarorr' eJrerTpr{r{Hrafi ctpyvr' cepeAuff r'ycrr4-

Ha Jrxoro 1000 A/rvr2. Bugnaqurvr qac rlaueceuna noxpurra' Iyc-
rrlfia ui,qi 8,9 ' 103 rr/rr3, sareHrHicirl 2, eiAHocga aroMHa Maca

63.6' 10-3 rrluonr.

3pinnneurr.r, o,qeplrl4Mo: { t, =p.sa, asiAcl'l
.n!

t =2"s!!L . arre, Bpax I
MI _. oByroqrr re, u{o I = 

" 
" 

oAepx{r'rMo:

o d.nF xr'lt Kl'MorI''M' Kl'c
- Mi 'L r m".xr'rvro.ns A Kl

, - a,g ro' ro o .? g,qs.rg: 
=2,7.r03 c.

63.6 10 ".10"
Bi7noei|u:2,7 ' IOB c.
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lle rpe6a anarn! f.tarnirne none
lVliiruirne noJre * HenepepBge [orre B npocr:opi, il1o agificnroe cunG

nraft snrras Ha pyxowri aapa4xeeni qacrrrHKr4.
Marnitne no.te:
1) rr,ranauae wrarnirny naaeuogilo, uJo sr{Hr{Ka€:* lainc ABoMa crpyMaMr4;

*rim crpyuou i eapa4ou, ulo pyxa€Trcff;
*rirx 4nonna Baps,qaMn, tqo pyxarorbcfi"
c"fBopIoeTI'c.fi:
cTpyMaMr4;
rrargiraulr:
8apfl ,qaMlr, tqo pyxaroTbcfi 

"

BrrJIr{Bae na grteceui B Hboro:
crpyM14;
rralnirra;
3ApnAr4, trlo pyxaroTbcff .

Bexrop marHirnoi in4yxqil
Bercrop uarnirxoi ix4yrcqii -d - crooua xapar{Tepr{crara rvra'uir-

HOTO IIOJIff.

Hanpa*rox BeKTopa uaruirnoi in,qyxqi.i:
1) a6iraertcrr B EanprrMKoiu oci *rarsit-

uoi crpinrn B noJre ni4 uingexnoro
rtorroca 4o nianivxoro;

I i rrAiri 5. Enet<rPo4nriar'rixa :55* 165

Cra;ra Aunepa
cllta Arwnepa - cura, u1o,uie a 6oxy uaruitxo|o uoJIfi rla 4i.nanxy

rrpoai4uara ai crPYuort:
Fa =f 'Al'B'sina ,

/tc I-cr{JlacTPYMY;
Al - Aosxrurra,4inmnrcn;
B .- uogyur Eer{Topa marnirnot iu.qyxqii;

ct - Eyr vi*c nercropo*r E i ttanpaMrcoM crpyMy r uponi4nlrry'

s#ry
----____> B

Berctop Fo uep.te"4urcy;rnpnzft 4o npori4rrrara F
li crpyrrou i nentopa E .

Hanpauox Fo rtasxavaerbcs 3a [trDaBuloru niroi
pyrcu: flKIrIo AoiIoHIo.niaol pyxr'r pogTaulyBarr{ Tar<'

rqo6 y nei BxoArtB -E , a'rorr'rpn armfir'Hyrux uallqi
posTaxrrynarl,r 3a HarrpfiMKoM crpyMy n nponi4nury, ro ai4iruyrraft se-

' nuxufltrraJrerdb nrrKalrce Hanpsmo$ crt;rr'r Arrruepa'

MoAyrb BeKTopa marHiruoi iu'qyrcqii

MoAy.nr BercTopa lraruirnOi iuAynqii '_ siAIrouIeHHtI MaKcIIMaJIb-

Horo BHarrellHs MollyJlfl culr'r Aunepa, utro Aie na npauo:rixiftnraft npo-

si.{Hprrc oi crpywrou, gcl 4o6yrry crrJlr{ crpyMy n nposiAunry i fioro

ItrOBitcIlrII14.

Cura Amuepa MaKc!{MaJIbIra upn cr = 90''
'F

B =:-4gr- '
I .Ll

TT

[sl=--1:-=11.
A.rvr

Mo4ynr nercropa urarniluoi in4yrcuii,qopianroe niAxornennro MaKcrr-

Ma;rbrroro o6eptallHoro MoMeHTy' ulo 4ie s Margirgolvly no'ri rra BI4ToK

ai ctpyugrvi, Ao Aobyrrcy cI4JIIa crpyMy y BvrrKy na ftoro $Jrouly:

B= M^'* 
'I'S-n

re n - xinrr<ict; nurxis.
Marnirna ilrAyrcqisr noJlfl nprrMoro nponi4nrarca ei crpyuou np'fiMo

nponopqiiiua cuni crpynry B HboMy fi o6epueno uponopqiftna ni4cr:ani

siA nposiAuurca 4o 4ocni4xcyaanoi ToqKr'I lroJrs:

B=hL'r

&=Fo,9r

Fo =12,56'10-t tt/N - uarxirsa crarra'

Ill

tlll

2) e6iraerrc.fi B EarrpffMnoM BeKTopa no-
surranHoi uopuaui .4o ninr,ro nirsi-
rueHoi painxra ai crpylirorvr:
no sum.u e uuit tra np.flilotc Hop mani -H0npenorc nacr&vn,ailbrro?o puxa
eaunm.a, eoniarca ateoao odepma.e tnb-
c,n 6 Hanp.nJnrcv cmpvilg, uto frleqe
e pamt4i;

3) nusxavaerbcff Ba npaBlanoM rnr{rira:
.fiKr4o pyxoarxy rnr,rnra ia npanoro pisero o6epta.rra aa uanpfiMroM
crpyMy n paur4i, To riarp,fiMoK pyxy aicrpa 6y4e e6irarracs 3 rra_
rrprrMroM pyxy i .

Airc nK7.ffi
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Cnua Jlopenqa
Cr,rna Jlopeuqa - cvIra, r4o 4ie s 6oxy uarnirnoro

fioJrfi Ira BapsA, rr{o pyxaerbcs:

S =q.u.B.sinc[,
Ae u - nrru4xicrrsap.fiAy;

B - mo4ynr BeKTopa uarnirnoi iH,qyxqii;
cr -- Kyr naixc aercropanan B i t .

Bexrop Frr.tepnent,tqtxynapxuff BexropaM E i o.
f,Ianpauox Fn rusuavaerbc.fi aa fipasunolr ainoi pyrci,r, .(;ra nonraru

Iroro BaprrAy rpe6a uorrpu Br4TrrtHyrlx ilarl"Ili. sa[paBurr4 re4orxc D

AJra HeraruBrroro BapsAy - nporl,IJlexcro 4o D .

Pyx aapr4nceHux qacrr{uorc y marnitnouy noni
Sapxgxceua uacrl{rrra sairae u o4Hopi4ne uarnirne no;re

l'orAin 5, Ener+rpognnavrixa .--*---, - --::tr::-:::3- 167

3. Koryuxa ai crpyuom (co.renoi4) -
riHii gatraurcalorbcfl soBrii, npoxoAa-
qu qepeS nJ!orlu{HI,I BI4tXin, nOle yce'
pegraui Koryurxtr ogrioPi4ue.

FeqOenxa B f4arniTrlott/ fiofli

Maruirna npouuxnicru -*. rliar'ruua ne"riraqtrlra' Lqo noraoye, y crci'rrxu

paain inAvrcuis B rvraruritnoro lroJ;fl a o4ropi4norvry cepeAonrtilIi si.qpis-

uflerbes Ba MoAyJIeM sig iagyrqii -do uarlritnoro rloJla y uaxyyvi:

b=|.JJ'o,
fie ir. - roeiFi4ient, ulo xepaftreplraye uaraitai sfiactlaaocri cepe-

/[oBnnda.
Knacu&ircar{is peqoaldH sa ixrlirrrl uarxiruunan BJracruBocrsMt{:

Iinorega Arvrnepa: ftrarHirui r.nacrNuoc'ri risa nltsnaqaloTrct{

Irixpocnoniu1lr.lMr{ eneKr,purrrlllrvlr4 CTpy}raMI4 ycepeAnxi peuorrauu ",fi rcrqo

crpyMr,I piaxouanpaunesi. rrl nopoAlKyBaui qnrar crpyMaMtt wrarxirni

iloJtff KoMneEcyroTb o.ql{e o,4Horo. v aonniruHronry uraluifiromy noai eig-

6ynaerrca BnoprrAKytsaHHn rlux crpylrin - per{oBltHa sarrrarxi.ryetrcg.
ts

52, Pa*Ixa nJroulelo 0,1 vrz i.e c'lJIoIo crpy- Canoeqntent

1) airunugrcicrro ri nepnenAlrryrapno4oainifiiH- Z:: A
,qyrcuii uarHiruoro non" .E , O,
u l.E, a, = 90", TF"
rpacrcropia pyxy - rco.no pa4iyca R =ry; rr-'' '

qB

,

B

2) ai runra4xicrro ri napa.Jrerrbuo ninisu in,qynrlii
MaIHITHOIO IIOJIfl

rl ll B, a= 0', F" = O,tpaextopia pyxy - npriMa;

oi runz4rcicrro f

"o.ton" 
.E:

ni4 4eaxrarvr Kyro1v,4o aiuift in,qyrcqil uarnirno-

0o<ct<90o, rpaenr:opia pyxy - rBrrnroBa
.niuis.

-*--.>-------_.}u 
->.---)>-.-------._-->

-______-_____>
y'aTUT[ ' --'- >Bt-//-a

Ainii marnirnoi in4yxqii
Jlinis ryrarrrirnoi in4yn4ii - .nirin, y 6yar-srifi to'rqi aroi rercro

rrarnirnoi inlyrqii -B uauparnr.trenrafi no 4orrzunift.
JIixii uaruriruoi inlyrcqii aaB)rcAI,I yrBoprororb BaMKHelIi rcpraui - Mar-

rlitne none e BuxDoBLrM.
l. Hecrciu.renno 4onrrafi nponignnrc si

crpyMoM - .ttisil .aBJr,firorb co6oro
KoHqeHTpr{r*ri rcona;

2. Braron si crpyuora - linii BaMI4KaIorr'ca aorHi,
npoxo,4flr{fi qepe3 rtJIorII14Iry BrITHa.

rrry l ApogNlirqeua B uarxi'rno*ry rr61i t#
TaK, nlo ua ue! 4ie Martcr'rMaJrbHuft odeprarilurafi uoryreur 0'01 II'm"
Busna.{ur},I arraqeHl{a Mo,4yJIff MaIrIrlTHol lrrAyrcqu.

fiawoz
J=14
y'!f,o"" -0,01 H"
S = 0,1 rvl2

Poea'aaaun,n
l\Io4y.rrl maririrrioi ilr4yxr:,il :

hI
B _- 'j:'r-4r- .

1S

,n[iarvrarReturcn lt< I (BicMYr P = 0'9!98?4) C.na6orrarnirni
IlerloEI,IHUftrapa*raruerxxu p>1 {n;ratrexa P = 1'00036)

@epouarnerurcu p > 1 (ra;riao, sirelr', xodanlt)
Curusoruarnirrri
DEqOBI4I{II

M
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fiano:
I=675A
r= 27 crttr= 4,27 w

B -"?

l!ano:
l=1nn

B = 30 rvrTr = 3' 10-z T.ri
F=0,27H
I-"-?

r nr H.lr HilJl=-=--=Tn.A.rvr" A.ra

g= o,ol 
=6"1 T.ri.

1.0. L
BiAnoailu:0"1. T;r"

55. Buena.rurH MaKcnruar'rr,Hy uarnirny ia4yrrlin xa ri4craHi 2? cu ni4
oci nponi4nuxa si crpyMoru 6?5 A.

.Pase'*aauug.
Marni'rna iugyxqir rroJrs irprrMoro npori4nrarca

I
4opinnroe B = k L,.qe & =I!-,r 2n'
Fo = 12,56 \O-7 HlAz -- ruaruirra crarra;

R - ;tigcranb eig nponi4rtlrxa {o 4ocniancynanoi'to.rxu no.ns.

^ Hn I r^r H.A H'l'aKI,rMqI4HoM, B=:+-; lBl=. - =--__-=Tr.
_ 2n r ' ' A" .rvr A.rvr

_ 12,56 10-' 675B.
2.3,14 A"27

Bilnoei0a:5 ' l0-''t Tn.

54. Ha rrpn*rr,rrt nponi4nran AoB)nr.rHoro I" nn, poerauroeaur4fi nepner{Ar4 -
Kyrr.flpuo Ao rriuifi rvraruirnoi ingyxqii nojrrr, $EaqeHHs sxoi 30 naTn,
4ie cr.rna 4,27 H. Brasua..{uria cr,rJry crpyMy n nponi4nr,*cy.

Poas'neauun
3 Sorcy uarnirnoro rroJra Ha npoui.4nrarc ai
crpyMoM gie clr.na A-rvrnepa: tr'r = BJl sin c;

3ei4cu suafrleMo cu.nv crpyrvry n nponi4rur-
_F^

KV: .l =3 ''BI

f rl= ! =IIA-Y =A.m.T.n u.H

r = 9'41-:s t.
3.1o-',.1

BiOnoeida:9 A.

55. Cu;ra crpyMy B ropr.ioouTaJrbno poaTarrroBauoiuy nporignrany gonxr,r-
noro 40 cnr i vacoro 8 r: gopieqroc 10 A. Bllauaqxrr4 Mo.(yJrr, i nanpa-

at -.8 r.= 8' 10-3 *" i f^ =Bllsincr , F,^*=ffi€i

/luHai
/ ,.40 crvr = 0,4 u

[{auo:
B =0,27 ltt
a =2e

Poae'n:laung
Fn =4"* (aa yrvronoro);

I trrAln 5. EnexrPognnamira l-ov

rvrorc ingyxqii uaruitsoro rroJls' y axe norpi6no nouicrurra nponi4-

sr.rx, rqo6 cr,rna tsNcinnx apinnonanrltJla cl4Jry AMnepa'

BII sincx=m$ .

,B.incr=-9; [Bl= t lt = .H =T.,r.U ''' rcr'A'm Awt

8.10 3.10
s sina = -ftlo,i = 2 ro 2 r;r.

n.
'r{t<_1--

:-T -*-T_*
Ymg

crpyNr si,A rrac

Poae'sea,aua
3 6orcy rvraruiTuoro rrotlfl lra SapsA]r(exy rracrllHxy'

rqo pyxaerbc*t, 4ie cn.na Jlopeu4a:

u = 2,7' 103 xm/c= | 4 =Bqu slns.'
= 2,7 ' 1"O6 ur/c .flirulo ri I.&, to u = 90e, sinn=tr'

F"=Bqu =BZVg,

ne e = 1,6 . 10-t' Kr - 3apfi,Il eJlercTpor{a.

,o ,_ Ta.K u _ lI IC.n m 
= 

E_IIL" 
=g.l-^l c Auc K;r'c

F- =0,27.2.1,6.10-1e'2,7'Lo6 =2,33'10-13 H.

Fn-?

Bi|noai1a; 2,33' 10-13 H.

5?. B ognopinne rvlaruri.rne noJre 3 is,qyxqiero 1 T'rr sritae lIacrI4HKa.'Ma-

colo1Mrfirapa4ou].nrnK.rrnepnell,qllKyJlflp}lo,4oJIiIliiIuarrrirgcli
inlyrqii. Busna"rratu nepioA o6eprauna'

/=10A

cTpyM Ao Irac

Bi7noaita:2 ' 10-2 Tr'

56.[o vraEriTHoro rroJrfl a iu4yrcqien o,27 Ta s.riTae no3uTI'{BHo 3a-

psA*ceHa alacruuna is rapr4oru, u1o 4opinnrot' 2V, si ruan4nicrro

2.?' 103 KM/c' Otlqucrll4rrd crrrry Jlopenqa'

l,
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Iquo:
4=1uxK;r=10-6Kn
rn. = l" ln = 10-6 nr
.B=1Tn

_?

Pasa'neauas
B 6orcy Malui?sono norrfl Ha BapffAlxeuy qac.
Tr{HKy, u4o pyxae"bcx, gie cnna Jlopexrla:
4r =Bqysinc.
,flrcu1o ri J-E, ro cr= g0., sincx=1,

t-?
rlacr:ranxa pyxaerbcfr no Ko.iry, 

"oMy 
*la nel ,qie AoqeuTposa errura:

t
Foo= H&,u. 

" &", = 2, Ae R - pa4iyc lto.ria.
R

Pn = Fo,,, freou = Bqu , nL :L = Bau i
R

m!-=Ba * '*89.B'R,M
flepio4o6epraxra: T=YL =, 

zEnx 
Iu.Bq

lfl= *" ._ nr.A,.v _ rcr.K.n.m.c2 _-Tn.i{,r H.It.r c.nr.m.Ita -''
2 .3, l4 .10-6I =- ,*;--=6,28 c.

Bi0noai6u:6,28 c.

58.3apa4xeua qacrr4srca pyxaerbc.a ai rurragricrrc 100 m/c uepneuAr{_
Kyrrr{pHo no aixifi BBaeMHc rrepuen,quKy;rffpur4x o4nopi4nirx eJreftr_
prrrruoro i nna*rirnoro noris. Bnguaurarr,r ui4nourorrrro *ogy,ro ,"na_
ropa Merlrirr{oi iHgylc4ii Ao MoAyxs BeKropa HailpyxcelrocTi efieKr,-
plrlrHoro fioJlfi"

fiaruat, Foea'aedu.Na
u = tr 00 rvrlc I S 6orcy enerrpr4qrioro [oJr.a HA TIACTITHKV

E:-Eto Al€' cnJlat

4n= E"q, Ae g * naupywenicrb erexr-
puqsoro noJrs, + fr =L .

E

B
.o

B 6oxy nral'lrirxoro noJrff Ha qacrrrr{r{y Ai€ crana Jlopeuqa
4 = 4 = B' q. u. sin cr ; c = 90o (ea yl,ronolo) =r sin g0o 

= 1

F*=Bqv .+ B=&.
q!u

BF_(tI
_=+i:=_

E ?uF", v

l'or4in 5, EnenrPo4rinauinu 171

B =-1--o.ot.E 100
Bi1noaila:0,0\.

59. Enercrpon pyxaeTbcs B Marnirxouy noni a inAyrqiero 2 alTJr no rsrH-
roeifi riHii pa4iycolr 2 cu i xpororvr rBIlHTa 5 clt. Buana'rI4TI4 UIBIIA-

K1CTB eneKTpoHa.

/{auo:
c=1,6.10*1e K.r

/'r?, =9,1'10-31 xr
B = 2 uT.ir =2'LO-' Ttr
R=2crq=2'lO-2ttt
h=5crvI=5'10-zrvI

Poaa'aaaruws
Ha eapn4xcefiy qacrl4nKy' Iqo pyxaerbc'r'
e 6orcy rrarnitnoro nons Aie cuna Jlopenqa:

F,= Bqu, sinc =BEu, sincx'
Ilisn,qxicrr pyxy alacrr4nrl4 Molnua poa6n-

rra na 4ni crcla4oni -- ruer'rArcictl o6epr:ax-

wa u ,it urelr4rictl pyxy y3,4oB)K rsl'Iutoeoi
.riHii u,,.

qe rpe6a 3Harn!

*,.2
F^=:?, Ae 4"={1 , tosi u'

u,,=* , ne T -nepio4 o6eptannx no crripani,

r =21tR -2rRm" -Zrm" , v'raxnft cnoci6 ,,=E' - u, BdR Be | Znm"

2 .10-3 .1, 6 .10-1e

9, 1'10-3'

. \2
La" ) =7,5.L06 vt/c.

Bi7noei|u. 7,5' tO6 ttt / c.

Enexrpomarnirna in4Yrqin

BeR

fu"

/r.ro't'.[ ,^ 
J

.Fffi

Erercrpouarnirna in4yrcqia - anuule

Br.rHr4fiHeHHA eJIeKTpI4IIHOTO CTpyMy B SaMKrreHoMy KoHTypr [pr4 SMlHaX

vrarnirxoro noJrs, Lqo rrponllSye xor{Typ'
Ixnynqifiuufi crpym-:- crpyM' u{o BrrlrllKaq B pe3yJrbrarl eJreKTPo-

ua*riruoi ingyrldii' 
ur rcoryrurcy a6o rvrarnirIngyxrlifinufi crpyM Br{Hr4l{ae' aKndo pyxa'

rax, utro6 gninrosanOCa .rr,rC.no .nisifi uarnirnOi in4yrcqii' rqo npOHlISy-

lorr' SaMKIreHr.rfi xoutyp.
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t{{d

ffia

ts-

Tecpin nnnc

IH.qyrcoaaHe eJretTpr4trrre uore B npori4urany, r4o pyxaerbcs,
Tepr.roy€TBcrr pi enia qero norenuianie :

A<p=8"l.u.sinu
Marnirnnfi nclrirc (norix ruaruirsoi ini{yxi{ii) t{epea rrJrorrtraAxy

u1erc S Br{Bnairaerbca sa. $oprvrynorc:
tD=B-.S=B.S.cos61

Ae 4 - upoenrlia Bercropa .6 na uoprvra;rr fr
riJrorqlxErr nlllorqaARI4 ;

o(-KyruilrtEii.
[@] = T.tr .uz = B,6 .

Marnirnrafi rrorin nponopqifiHufi vzcny ninifi rrarurirnoi iu,qyrqii,
Iltro npoHlrsylo"b KorrTyp,

ffparn.no Jleuua
h4yrc4ifitraft crpyna caoiwr marnirurau noleu npotra4ie auisi rvra*rir.

fioro rrororcy, rlrraM aiu BranrllnaHufi.

Frr ylin 3. fnexrpognnamina

Camoingyxqis
Cauoingyrqix - aaurqe auxl,rrcHenlrfi EPC iunyxuii r e;rerctpnvno-

vv rco.ni a peayrrrari gvrisx cullr crpyMy r rluolty xoni.
llri4Ho B npaBI4JIoM Jlexrla EFC cawroisAyxqii nepeurroAlr€a€ spoc-

r,rrrrro cnJru crpyMy upr,r ynimrnengi xo:ra fi altegurennro clIJII'l crpyMy
rr lrrr iioro gnuuxanni.

Ingyrc:rnnnicrr
Irrgyrcrneuictr - xoe$iqienr nponopqiftnocti rrixc cuaoro crpyMy

l rcourypi ff uarnirnlrtra uororcoM, ernoproBaxr'lM qr{M crpyMoM:

a=L.L trl=8614=ftr.
Be.nr,rorrana .L - xapaxrepr{crr{Ka KoHrypy, ulo 3aJrexlrrr' ei4 fioro

lrorruipir i $opnan, a ra$oli{ nig uarnitxoi npour'rnnocti cepe4owtula.

3riguo o BaKoHoM erleKrpoMaruirnor inAyrlrii: e ., =-49 =+ 4' .
A' AI

Eneprir ruarxirsoro nons cTPYMY

Enepria nrarrrirnoro noJIff Kol'yulKn ei ctpyn,ou:
rfzw =::- -"z

/tc L - iu4yrcrnnuicr:r;
I - cu;r.a crpyMy.
[w"]=[x.

r73

{>4 flpu s1.tutreruui naeaimy il rcowmypy g rcou.mgpl

,.[ff m au+urcae iru|yrcqiil.nuit emFU( I, manoeo n&nperr.
,;- Kg, u1o KoHInyp i nazaim eiAtumoaxynmaca o|uu
- B, aiO o1uoao.

lfanparwox ingyrc4ifiuoro crpyMy saJrexcr{Tbl* aig apocrans.s a6o eMexruerrn,fi Maruirnoro noroKy, rrdo npour{oye
r(oHryp;

..- BiA HarrpaMry ReKTopa ix,qyrcrlii vatuitsoro nonr ui.qxocno
KoHTypy.

Sarox efl ercTpoMaruirnoi irigyrqil
(aaxon qDapages)

EFC iugynrlii e, a BaMKHeHoMy xourypi 4opinuroe MoAyrrro
urrra4xocri gruiHn *rar"xiTrdolo rroroHy qepeS rroBepxlrKr, o6vremeny
KoHTypoM:

.. llo I A(De; = h;l ; 3 ol Jlfll4y Ha [paBrirJ'to Jlenqa, €, = - i- .l/rtl Lt

Braxpone enercrtr)nrrne noJre .

Br,rxpole gJrenTpulrxe noJre - efiel4Tpt4qxe uone, ttlo
BHTJHKae nplr anainax rvrargi.tnoro no.rr't,

Buxpoee eJrenTprrque nore se uoh'flaarle B enexTptrr{-
rruMrlr Bapsr/qa.*ra, fioro nirrii naupyxcenocri - oamrcseui,

Buxpooe enexrpr{qne noJre He noreuqia,rr,ne, ro6ro po-
6otacun BlrxpoBo*o eJle*Tpr'rr'ono [o,ra npra pyci eJre$tprdo,*oro rupo4y
flo oaMlcueaoMy Konrypy morxe 6yrr,r nigrrj.auoru ni4 uyna.

60. O6.rucniar:u pisuur-qro noreur$ariB Mirr{
xinusMlr oci gariggr,r.rgoro Baroga,4oB-
,*cr4uolo 16 nr, arrqo Ha ropl{sollrans$ifi Ai;ranr{i rrlJlr{xy ruwtgxictr
noiaAa 36 xirr,/roA. BeprunaJILHa cRJIaAoea ilrAygqii Marnituoro rrort.s

Servrni 2' 1O-5 Tn.

CanoBrnrenb

Faae'aeawva
Mirx xinusura oci sa;risnil'quoto BaroHa rnac*igorc

[{aao:
l=16nt
u = 36 rcu/roA i e;rextpo*rarnirxoi iriayrcrlii Br'IHt4Kae pisulr4a uorelr-

B=2.10-5 T.rr I qiafiisl A{p=BJe sino,

atp*? Ae cr - xyr mixt Ben'ropaMla urnagxocti 3. *rarnirnoi in-
.qyrcqii 8.
V qrorvry BaraAKy cx, = 90o, sin cr = 1 r to4i Atp = B;p ;

r . 1 T.n.rr.u lI u2 li*claol=-L-rr c A.ru.c Kn

ag = 2 .Lo-t '1, 6'10 = 32 .10-5 B.
. 10"5 B.

61.V marnituomy no:ri a isAyrcqielo 0,2 Tl pyxaerbcr{ nponi4nurc,
:loBx{una arrransoi qacrr4}tu mcro 0,5 rvl, niA Ky"oM 60o ,qo nigift

Bilnoai0a:32
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MalHiTHoi iHAyKrIri. O6qprc,rraru umugricrr pyxy npori4naxa, ffKrrlo
uirx fioro ninr4aur.r Brdur,rKJra piarrzqa norenrlianin 1 B.

!ano: Poee'naarurua
I = 0,5 u I Pienur4a noreuqianir na rcinrlax npori4nr,rxa non'ssaua

s froro runrn4rcicrro pyxy fi rvrarnirnoro iugyrcqiero inin"
B=0,2 T.r I ni4norueHHflM dg=Blu si1 u, 4e 61 -'Kyr uirx rerropoM
Aq= t g I nrau4rcocri fi nerropoivr marniruoiiH4yrqiiB.

Teopin nnroc npaKrnx! Itr:4in 3. Enexrpo4nnamiNa 
-*

/taruo: Pagg'neanan
l/ * L000 nrarxis = l-03 rrarxis I Sacrocyeruo eaxon @apagea nJia ener-
e=1008

ra.r T*l .m2.m2.c Flz.nrz.v2.c 4*'." ,Qxc'.Kn c
tioll=-t-r c2.0M A2.r,r2.olr B.A llxc.A
^ 1o-{ "102 .12 --.i=0,b.10-, .4xc.

Br0noar0i:0,5 ' 10-2 Ant.

64. tln:,z'i,t ruaruirsr.r.ft norirc npoulraye noBepxuro nJrorqelo 50 crtl, sxulo
innyxqig raarsirnoro rroJra cralrotsntr 100 rvrTn?

/lano: I Posa'aaann"t

^S = 50 crq2 = 50 ' 1.0-a rrr2 [ Maruitunft uorir fioB'Eoanrafi o naarr*itnoro
B = 100 mT,t = O,tr Tr J iuaynqien cniraignoruenHsm Q =BS ;

o-? -l tol=Ta'rvI2=86;
I A = 0"1 ' 50" l0-4 = 5' 10-a 86.

Bidnoei.1a:5 ' 10-4 86.

65. Bngxarrrrru urnu4rcictr sMiglr Maruiurol'c, rroroKy a rcoryurqi s 1000
BrlrmaMr{, qo isgynye EPC 100 B.

AO

Blsina'
r,.r B BuA Ax.A

T;r.rvr H.rvr K"rr.H
Ax.A H.u
A.c.H c.H

u= =L7,55 w/c.
0,2.0,5.0,866

Biinoai0a:1\,55 w./c.

62. flpori4uux B AoBlr{r.rHoro arcrusHoi qacrr.rur{ O,25 v nepenrir4yerrca
n o4nopi4nouy uarrrirnoMy [oJri a iugyrcqiero I MTn si ursr,rAricuo
5 M/e ni,q KyroM 30o go.ninift nanpyrxerrocri uarnirrroro no;rs. Bra-
BHaqr{Tr4 EPC iugyrqii r npoei4nrary.

!aruo:
l= 0,25 ttr
0=30o
v=5wt/c
B = 8 rvrTt = 8' 10-3 Tn

e-?

Posa'aearurua
flpn pinuorvripuoMy pyci npoei4urrKa B o.qHo-
piAiroMy uarniruouy noni a in4yrqiero B au-
Hr,rKae eJrer{Tpopyurifina cuna e = Blu sin cr ;

r^r T.n.rr'lvr H.uz ,4x
tct=-- c A.u.c K.l
e = 8.L0-3 . 5. o,Zb. o,S =b.10-3 B.

Bi1noailu:5 ' 10'3 B-

65. V aeprzraJr;HoMy o4nopiguorty nrarniruouy noni a in4yrqiero
10-2 Tl uo roprr aouTaJrbur4x pertxax pyxaerrcs si msu4rcicrro L0 rvr/c
nponignzrc B AoBr{r,rHoro arcrlrsuoi qacrr.rntr 1 rvr. Kisqi peftxu aa-
uxneni HepyxoMnM nponi4urarcoM onopoM 2 Ov.. fl,rca ri,rrricrr
TerrJrorr{ rnginaerlca B r{boMy upori4uuxy nporaronn 1 c?

!aruo:
I=1u
R= 2 Ovr
B = 0,01 Tn
u=10u/c
f=lc

rpouaruirxoi iriAyrcqii: lri =JV 49,
Lt

Ae N -.rl:cJro sutnie y rcoryu:qi.
Ao 

-rA'

SsiAcu ruBn.qricrr aMiurr ivrarniruoro noroKy:

[4gl=+, + =+^$=0,1 B6lc.
LatJ A'Ar 10o

Bi}noeiOu:0,1" B6lc.

A(D€_-=-.
AT N'

66. Bnsrra.{urn cepe.qge axairenFrr{ inAyrcqifinoro crpyMy, Iqo tsHrr}rKae

B BaMKHelroMy Mi,{HoMy Kirbu,i.qoa}Knsolo 62,8 clra i Aianretpo*r ne-
pepiay npori4ulrxa 0,5 MM, floMirrlenolvly B o.qrc]pi4xe ]rar]IiT]Ie noJle
B inAyxui€m A,2Tn, u1o cnaAae Ao HyJrs irporfrroM 0,05 c.

Pose'asauna
3a aaronou ,(rxoyna-Jlenqa rcinrxicrb renJroTr4, rrro
ez.qi.naerrca e nponi4uraxy npu npoxoArxeuui crpyuy:

TI
Q = Mt . A;re ,{ =.I- , ro4iR'
^ (Jz ^ Bzu2l2Q=- t. AneU _-Bol . ronr(,r=_-r.RR

/(arua:
I = 62,8 eu = 6?,8 ' 10-2 wr

Q=1,7'106 Ovr'nr
d.=A,5 iuu = 5 " 10-a rvr

4 =0'2 T.tr

B=0T.x
At =0,05 c

Poaa'asawas
Iunyrcuifinufi crpyrrt Er{suerra€Trcfl sa sa-

KoHoM O*ra. f =l:
R

Sriguo ia aaxoNorvr (Fapagea A;ra eJIeK-

rpoMarHiTHoi

Ao=(tsc-B).c
noToKy,

rr AOlil,4yKqrr: l€l=-' Ae

- a*rina uarnirnoro
Q_?

I*o *?
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flano:
3|=roo a/*
er, =50 B

f 
-,

c 
-?

I =2nr, s1i1cyr, =* * S =nr2

.R -- onip ui4noro Apory, B srcoro apoGneno Nilrqe;
I n,lz

rQ=P ^ ,Ae ^S,=j- -rnoqanepepisynponi4unxa.'s. ' 4

_ (n"-B\t2ndz (a"-p]tm,
'I aIi[M tii4HOM, l"un = 

- 
= j_:___J_-_ ,

pl\t4n.4 16pAr

f l- l= 3-* *' = -gi{--= 
A* =.g 'Kr=a.

L cep j Orvr'u.c A"nr.Ou.c B ,I[Nc.c

1^^_ _ 0,2 62,g._10-2.25.10-8 
=2.31 A.-ce' 

1,2 1o-8 .16.0, ob
Bi|noailu:2,31 A.

67. Brlgna.rurra iH4yrcrrEnnicrr" conenoiAa, flKrqo ca rrBugrocri striHra
crpyMy 100.d/c cauoiugyxqia gopinlrrce 5Cf B.

To4i l"u" - ("h*u 
, Ae s - nrroura xirirq,a.

" | , -AIQoPMYTIoIo: l€", 1=L At

nlz 12

Pase'n;auaa
Enexrpopynrifi rra cra.na cauoiu4yxqii u4BHaqaerbcrr sa

-feopiR 
nnloc

-- urea.qnicr:r aMiHr.r iH4yrcqifinoro crpyMy.

l1u4in 5. fnemPo4nnamin" -.. 
lZ

69. Ilu:rsa.ru,rra enepriro vramirrroro noil g KoTyI[rcr i ng,yrrlrsHictm

25 mfn i ouopona 8,2 Orvl sa nocriftuoi nanpyrr 5058'

,llaHqi
ld = 8"2 OtvI

f/=558
L=25 wl:g.=25'tr0-3 ftr
L|/ -- ',l

Pose'sLaawwa
Flaepria ntaruirsoro noJTs Blrpaxcagrbcff

LI2
rpopvty;toro: w"=-, ,

ff

,4e J =- '

i3a caxol{o}( oua morxna Br43HaqI4T}1 {:I{JIy cTpyMy e ro'r'yutqi'

LU,
LV =-l" 2R'

fu'ts2 B'c B? B'c'82 - a D-
I rV t- 

--=__--.T 

= _-_---- =c. *l.r=K.n'g=AlK.
t '" " I 0rrr2 A.0u' ts.Orw

25.10'3 .5s'z
w - 

-* 
;-=0,56 ,q]n.'M 2.8-2"

Bi7noai}a:0,56 ,{,xc"

7S. Obuotrca eJlefiTpcMaruir:a cnopom 20 Opr ft in4yxtunnicrn 0'5 Iix

rlepe6ynae ni4 noc'riituolc Hallpyx'oru' florslom s$oro qacy n o6vor-

r\i srtAirratucs itinrxicts renJlor'1' rqo,qopiBHio€ erleprii uarrlilgoro
norfi fi.oryruru oi c'rpyuom?

3 inuroro 6oxy, aa BaleorroM ,(xoy'nn-Jleni4a:
Q=I'zRt"
Sayrronom Q=Wn,

rr2 I
roMv 3--= {zqt -+ +--Rt,

^)

T

f=-'
2R

lx B'c Bcirl=-l-=-_r'r ou A onr B

1*34=g,oL2b c.
2.24

Bi.lnaeida:0,0125 c'

Poea'asawtn
Euepria uarniT goro noJIff SaJreficutl; ni4 ingyrrr'lsnocti
.L o6morxra e,rextPouamira:

r12
W =-.'MD

f;arua:
]?= 20 Owt

I,=0,5IH
Q=W*
N^- ?

Ar
Ae --"

At

€. B.c
Toai L=+; IIl=-=-=1's.

^tA
A,

50

100

Bi1noai)a:0,5 I"n.

68" Bzaua.rurn EPC canaoinAyKr{ii, u{o Bt4urrr{ae e o6naorqi eJrenTpoMaf-
nira ig4yxrnsuictn 0,5 lu upu pinuorviipuifi arrriHi crpylrlr n nifi Na
10.d sa 50 r\ac.

!auo:
I = 0,5Is
A1=trO A
At = 50 nac = 0,05 c

Poea'aeanwa
EPC caruoinAynqii rzaua"raerbcff ea Sopuynom:

le",l=r4, [.-,1=1,,4= B'" A 
=s.At''''' c A.c

le l=o.r 1o

'I 
rI '! 0,05

Bi0naailat 100 B.

B"
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Err
a, r0

Teopin nnoc

tDopmynn fi norHa.teHnn

cpopmynn

Sarou efepemennn eJlercTpltrrnoro aapfl.qy

Qt*Qz*''.. q" =const .

Sanou Kynoua

p =p lq,ll,q,l_ l lq,llgl
tr' 4nt" r'

Itranpyxeenier6 eJrenTprrqnoro rtoJrs

- f,' l"lE=:*, E=k+, E=8,+8,.or"
Hanpyra

tJ =Ed, E=+

EPC

e* 4"'
11

Sanon Oua

I=L. J= E

R' l?+r
Banos enenrpouiay

m=huq=hlAt, ,=*,U=#

ForAin 1. Enempo4nnamixa

H{qt r Q,

ql

E,

llogxaqennR

- eJrerTpnqruft eapa4

- MOAyJrL CrIJrt4

e.nercrpocrarrE-rnoi
naaerro4ii

- 4ie;rercrpualua rlpo-
nurcnictr cepeAoBrrrqa

- eJreKTpI{lIIra cTa,'ra

- Hanpyxcerricrr e.nerct-
prlrlHoto rroJrfl

- uarpyra

- enexrpoeunicrr

* cr{Jra crpyMy

- elieKTpr{qnzil onip

- nrryrpirunift ouip
eJreKapuqEoro crpyMy

- eJrexTpopyrnifina
cr{Jra A}r{epeJra cTpyMy "
(EPC)

lql = Kn

trl=H[r]=H
r=s.ron H'T

Kr'

q

F

tlr> O

o.> o E"o---Au
o"'' \*
Qr> o "r

A

E

Enexrpoeunicrr

C=a
U

Cuua crpynay

y =N-*r' .At+0 Lt

Marnirxa ingyrcqia

g=I*= Af** 
.ilrs

Cuna Jlopenrla
In = guB sin cr ,

Ingyxrnnnierr
.o
u--.

Cnna Arvrnepa
,F =I8I sin u .

Marxirxufi norirc
Q=BScoscr.

EPC caruoiugyrcqii

=- 
AP 

=-.L 
M 

=*LI' .A' At

- po6or:a croponuix cul

- enerctpoxirvri.tHufi
ernisarenT pelioBl4nu

- crarra (DapaAes

* 3apfiA eJreKTpoHa

- uarnitua in4yrqia [B] = Tlr

- EPC inAyrqii [e] = B

- uarnitnrafi uorix [<D] = B6

- iu4yxrrannicrr [tr] = fs

e^ =8.85'10-t' 
!t:

H.ru'

r-nr H B
IIJ|=-=_rrK-nM

tU]=B
lcl=o

[1] =A
lnl = otut

[r] = olt

lel=B

lAl =Axc

lhf =xr/Ktr

F= 965 Knluom
e = L,6. 10-1e Kn

U

c

A",

h

€o

E

I
R

r

F

e

E

t,
o
L

Sarcon eJrererpoMaruirnoi ingyrcqii
A(p€. =--.

ar 
jro At

irto
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Teopln nnoc

flepeoip ce6e 3angannn
gnn caMoKol-tTponto

I. ,flnoro aapa4y na6ynae nprr eJrexTprrsarlii rcpanna eo4u vracoro 1"8
arcu1o ift nepeAaiorr, I <aaiisufi, eJreRTpoH Ha Ko)fir{y rr{csqy
rya?

2" /{ri ny.nrru, ponrauroBaui na nigc:rani L0 cm o4ua ei4 o4nor,
o4naxoui nerarzsui sapfiAlr fi aeaewrogiror:a is ci{roro 230 rurH,
aHaqI,r:l.I{ qllcro riaAfi fiurKoB14x e;rexrpoitir na rcoxcrifi xynt4i.

5. V crci.nrrcr.r paeir nynoniBcbxa €r{ra aaae uogir B erercTpoHHoMy
ry uixr eJreKrponaMrz ai4pienaerlca ri4 rpariraqiftuoi crann?

4. Rai oguaroni npnnigui Kyrrr,Kn Macorc 2 r xorxua niauirueui Ha
Rax /qoBlrcr.rmoro 1 lr, aanpinreullx s ogNifi rouqi. ,f;xrafi cyrlapunft
pag notpi6uo Ha,qari{ KyJrbKaM, ulod icyr uirtc srariraun cxnae g0o?

5. V nepurrznax pirnocroponrrbolo rpr4nyrHnfta nepe6ynarorr, rp:
BB'aaaHux Hrrrnoro aapfi.qn no 1 Hlt.rr xor<urafi. f,{rcufi aaprg
rpi6xo norlricrr,r,rn r rlenrpi Tpt4xyrHrrrca, rqo6 ruranta cr4Jra Harg
rurror?

6" V 4earcifi rovqi no;ra Ha BapfiA 2 rrK.rr Aie clraa 0,4 vrrH. Bnenaq
nanpyxceuicll noJrJt n qiii ro.irri.

7.3 sruvr npr4crcopeurrffM pyxaerberr cJreKTpoH y no.ni nanpyxcenicrro
10 xHlKn?

8. Braena.riErra rraupyncenicrb rroJrff gapngy 36 sKn B Toqxax, ei4gale.
nnx aig Hroro rra aigcranr 9 crvr i L8, cvi,

9. flna sapagyt, a4rz'ti is srcrax Ba MoAyrreM o 4 paau 6inrrue ni4 inuroro,
poeralroeani ua ni4cnaxi. 27 cvr o4nu ri4 o4noro. V sxiff r:ovrtri npo-
cropy Hafipyrxesicrs no.rra 4opieuro€ HyJ]ro, fiKu{o sapffArl: a) o4no.
fi nnenxi; 6) piariofi rraeaui?

10. V aeprunrax pinnocr:opoxxboro rpr{Kyrnr{r{a ai ctopouoro 1 ru nepe-
6ynarorr saprr.4rz *27 n$K,,:, *3? ir,rxK"r i -24 rrlrKa. Bugxaqnrra sa-
npyxeenicrr, y qexrpi rpt4KyrHHKa.

11. V uafiupoctirnifi mo4eni arorua Ii.qpore$y errertpou pyxaerbcfi HaB-

KoJro HepyxoMoro ilpo?oxa no rcoJrypa4iycom S" j.0-10 la, Odqrac;rpiru
urar.rgrcictr eJrer{Tpor{a fi vacror:y fioro o6epranr*.

12. Merarenirt ry.rri paAiycolr 3 cur ua,4anra aapa4 16 *I{,n" Bragsa'rratr,r
noBepxxeBy rycrnrry aapagy ft uanpyncenicrb y rorrxax, ri4ga.renr.rx
si4 qenrpa rcy.ai ua 2 cm i na 4 crr,

15. Ha n!4crasi 3 cM ai4 uap*gy 4 nltn, rqo nepe6ynae n pi4norrly 4ielex-
rpu$y, nanpyrxeuicrt uona gopirnroe 20 xHTl{n. Buanaurzrr,r 4ienen-
Tpr.rirHy nponr.rreuicrr, 4ie;ierrprana.

14. Ogxarcoei KyJrBKr{, nigniruerii aa crpin;reulrx xlrrNax pimroi 4onxu:
Irr4, Bapfl AI-rJItr oAHa KoBr{Mn o4uofi lcennr{M}r gaprrAaMr.r, nic:rn voro
Kyr rvlixr lrr4Tlcaun cr{Jras 600" Ilic.rx aauypeurrs r{yJrbox y pi'{rnft

Forgin 3. Eneinpognnanixa ._----d l8l

AiefiexTprlrc rcyt uixc ur4TKaMr4 ctas 50". Buosa'rrarra AierexTpt4qry
nponlrnxictr eepeAoBlrrr1a.

15. B o,quopinlroMy noti nanpyxenicno 6'10n B/ru nepernicrr.IJrl{ aapflA

5 nK.n xa 20 crvr nil KyroM 60o 4o cuaoonx niuift' BlrsHa'Iurra po6ory

rroJrs, oMinrz [oreHqiallbHoi eneprii naaeMo,4ii 3apflAy fi nora, Hanpy-

ry Milrt uoqarKoBoro fi rcinqeroio ror{KaMu neperrlirqenna'
16.,fxy pisnlrqro uorenqia.ni.r noBrrnerr npoiiTn e-rlercrpoH' u{o6 iloro

rueurricrr s6imlunnacs ui.q 10 rillt/c go 30 vrru/c?

17. f,&ci oAuaxoei aaps,qrd rpeda poatauryBarn y Bepmuuax pinnoeroporr-

fll,oro rplrryrHr4rca Bi cropoHolo 10 cnl, 111o6 noteuqial nonn n rleurpi
TptrKyrHr.rKa 4opinnroaar -100 B?

18. Jitrtr,ri aap*g rIaAaJIIr nJIocKoMy KoxAescaropy eMxictro 10 n@, ,xru1o

Ha[py]fieHicrl noln minc nJlacrilHaMrr 50 xBlm, a Bi,4craHE Mi]K [JIac-

rranaura 5 urr?
19. errruocr:i ABox KouAeucatopia 2 urc(b i 3 un(D' Earapei axrrx eMuoc-

refi nro>rna Bllroroe!4Tr{ is 4I'Ix $onAencaropia?
20. Kon,4eucatop uenigouroi emrtocti, eapa4ncenrafr Ao Hanpyrl4 800 B'

ni4rc;rroura.nu napaJIeJrI'Ho KoHAeucaropy eunicrro 4 urc(F, SapfiAlrce-

HoMy Ao Hanpyrl4 200 B. Blrgna'rutn euuicrs nepruoro KouAeucaro-

pa, ffKuIo uicaa a'e4nalrurr Halrpyra ua 6arapei crana 400 B'
21. V cxinmlr paoiB i sx atvtinrarlca eHepris Kou,4elrcaropa npra s6i;rl-

ruenni Harrpyrl4 Ha HLoMy s 4 paau?

22. IIpu c6inuuenui o 2 pasu Hanpyrl4! no,qaHoi Ha Kou,4eHcarop eiunic-

Tro 20 MrtO, enepria noJlg BpocJra ga 0,3 ,4*c. Braaua'llrrn fior{arxoBi
gHar{eHHs rra[pyru fi eneprii nola.

25. IVIiAnrzft ,qpir Macom 300 r:vrae eJreKrpl4trHlilfi onip 57 Ou. Bugna'r?r-

Tn ,qorlru4ity Aptlry fi nJloqy iioro norrepe"rnoro nepepiay' fluromnfi
onip mi4i 1,7.10-8 OM ' u, fycrr'Iua Mi.qi 8,9'103 $r ' M3.

24. Erexrpr,r.ruy rlaMny orlopon 240 Ou, poopax.oBar{y lra Hanpyry 120 B,

rpe6a rfir,IB?Irn BiA Mepe)Ki nairpyron 22A 8.,flt<oi 4onNcuuu uixpo-
Mosufi upoBiArII4K ie nnoulero iloriepeuuoro uepepisy 0,55 mm2 tpe6a

BKJIIoquTI4 nocri.[oBHo a raMnoro? f,Iilrour'1fi onip nixporvry Aopisnroe
110.10-8 Orvr nr.

25.3 oAnaronux peal{cropin uo 10 Om notpi6}Io cKJIacrr-I Kono osopoM

6 Orvr. flxa uaftuenura Kinbricrb pesi{ctopin A,:Is qboro 6yAe norpi6-
HA?

26. flpu pervrouTi ereKTptlqsoi nJIr{Tr{I.r cnipa.nr 6y;ra anopo'rena na L0 7o

Bi,q nepBicroi 4oaxcratn. Y cxiasxra pasiB 3Miuuraca noryrxnicrl
trnt rKIa?

2?, flilftouura$, ,rtBr4I'yH frKoro uiAKnrorreHr4ft Ao Mepexci nocrifinoi na-

npyrra L20 B npr,r cu;ri crpyMy 4 A, niAsiMae BaHratxT2 Kr piBHoMip-

Ho 3i uIBI,IAKicrIo 0,5 m/c. Br'tanavutia KK,{ ni4fiomnuxa,

l
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28. l{o ar<yuyrrffropa a EPC 6 B i nayrpirunirr onoporvr 0,5 Ona
r{Hru peocrar orropoM 5,5 Om, Br.rsua.ruu4 cr.rJry crpyMy B

fi ranpyry r{a KrreMax aryMyJrflTopa.
29. Tpra o4rranoei ra;naaui'rsi ereMerrrr{ e EPC 1,5 B i unyrpiruniv

powr 0,3 Ou a'e4nani: 1) nocni4onno; 2) napa.nenrso. Blrana.rr,rru
i auyrpiuruift onip 6arapei.

50. Jlaruno.mr4 B onopoM 3 Ou i 12 Ou, no.repai nigrcnro.reni go
crpyMy, cfio]Kr.rBaroTr) oAHaKoBy [oryxuicrr. Buasa'qur u
uifi onip A)*(epeJra i KK,{ rcoaa B Ror+crroMy BLl[aAKy.

51. Bilsua'trru urnr.r4ricrl y[opfiAKoBaHoro pyxy eJrerrponin y npo
Hlrr{y fiJrorr{ero no[epeqnoro nepepiay 5 uu2 npra craai crpyruy 10
smirlo r{oHi{entpaqia enexrponia npoai4nocti 5 . 10-8 rvr-3.

52. 3a sroi reMneparypr4 onip cpi6uoro npoei4ulrra craue r 2 pasu
rue, ninr aa 0'C? Teuneparypuizfi roeclriqienr 0,004 K-1

55. Kouqenrpaqia e.nentporrin nponi4uocri repmanirc rrpu
rervrnepatypi 3'101e u-3. Sfucy.racrrcy craHoBr{TL rrr{cJro

npoai4nocti ni4 sara.nr,noxo qricra aroNria'/
54. V 4io4i e"rrercrpou ui4xo4urs 4o ano4y ei urnragrcicrlo B uulc. B

I{I4TLI aHoAHy liarlpyfy.
55. B enerrpouro-trpoMeHenift rpy6qi norin eaexrponin npuc

c.fi iloreM B pigui4rtrem norenrgianir 5 rB i norpafirfle B npocrip rrl

BeprtrKaJrbxo Bt,4xrtJlbltr{Mrr nJracrl{HaMr{ .[oB]r{r4 Horo 5 clr. na
lrceuicrb [oJrff Mi]r{ axnMr{ 40 xH/Kn. Braana.rnru Beprr{KaJrbrr
BcyB npoMeira ua azxo4i B npocropy minr nlactunalrra.

56.,flxa enepria ar4rpaqaerbcs Ha pa$iuyBanns 1 r rvri4i, arcrqo
ra Ha eJrercrpo,rirutrrHift Bar{Hi 0,4 B? E.riercrpoxivri.rnr.rft ersisareHT
rrrigi 0, 33. 10-u I{ 1ltn.

57. Crciar,ru,r erreKrpoeHeprii uorpi6no BLrr p arLrr vt A Jrfi oAepx(aH s a 2, b t
BoAHro Ba reMneparyprr 25 "C ir rzcrcy 1 05 fla, srrrlo eJrercTponia npo.
BoAflrb npa rianpyoi 5 B? KKA ycraHoBrctr 75 o/o , Ene:r"rpoxiuiunr,rft
exsisarexr BoAHro 0,0104.10 6 lcr.Ka.

58. Konqenrpaqia fionieoeaHnx MofleKy.u uouirpa Ba Hop&raJrbHrrx yMoB

4opinnoe 2,7"!022 u-3, Cxi.nrrcz Mo,reryJi fioniaosauo?
59. Enerrpou eniTae n o4nopi4ne uarnirne [oJre B ix4yxrqiero b0 ruT.rr

ai nrnz4rcicrro 2. IO7 rw/c nepreHAuxyrrflpno 4o "rrinifi marsiruol in- r

,qyxqii, Braanavlrrrn pagiyc rcona, no nrouy 6y4e pyxarr4cs eJreKTpoH.
40. Enercrpou, poairuanufi pienuqero uorenqiaris 2 rB, rnirae r o4uopi4-

ne lyiarnirne no;re s ingyxqierc L50 rvrTl nepueu4r4rdyJrffpHo 4o niuifi
nirarnirnoi in4yxqii. Bzsna.rurn pa4iyc KoJra, qo ofiflure eJreKTpoH.

41. 3a .rxrailr 3aKoHoM rroBrrHeH gNrinroearrlc.fl lrarrirnufi norir gaaexcno
ni4 vacy, lqo6 EPC iu4yrqii, rr1o BrzHnxae r xonrypi, BaJrr4rrraJraca
nocrifirroro?

f ltrcnfi saplrA upofiAe rrepea uonepeunr.rft nepepia BI,ITrca 3 onopoM
(1,03 Ou [pr.r aMelrruenni uarnirnoro uorory acepe4rani BurKa Ha

| ? uB6?
€ llrcufi manrirnrfr norix ssHtrrae n rconrypi ingyrrunNicrro 0,2 uln

rrJru cra;ri crpyMy 10 A?
||, lf snoro rrrBlrAnictro noTpi6uo neperuirqatr'r uponi4nnrc, AoBlrcHHa alc-

l'HaHoi qacrrrrrr4 JrKoro 1 M, y MarHiTHoMy noni e in4yrqiem 0'2 Tn
rri4 rcyrou 60" ,qo risifi iuAynqii Maruitnoro norls, Iqo6 y npoBi4nr'I-
r(y o6yA)r{ynanacs EPC isnyrqii 1 B?

ll. V xotyruqi inAyrctrasHicrro 0,6 llr clr.nacrpyuy gopianroe 20 A. ffrca
cuepria rrarHitHoro nona qiei xoryurxu?,ffx guirtutrcff eHepria noJla'
rrKrqo cIIJIa crpyMy aMeHIrIrirbcfi n4ai.Ii?

KIMIIATH

FeVtr' f.Enexrpo4nnamixa o
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KONNBAHTIR TA XBNAI

Itlexaniqni KonytBaltmn ra xBnni

KonnsaHHn

KoJrusarifis - pyxu, nxi ro.{Ho
npra6nr,rsno noBToplororLc.a arepea nerui npouixcrdr4 rracy.

MexaHi.rni KoJrr{BaHHfl - KoJIrirBaHHg *rexaui.trux nenlr.rr.ru (
Kocrl, r{oopAuruarvr, npr4crcopeHua rorqo).

Bi;rrni rcoJrilBaunfl - noJrr{BaHuff, rrlo BuHr{Karorr ni4 4iero e
pirunix cun.

Bxyrpiruni cuJru - crrJra, ulo 4irorr rvrir*c riaamra ncepe4r.rni poar
uytol' cracreura.

Sruyrueni KoJtr{Barrnfl - KoJrlrBalrua, lqo BlrHr{Karors ni4 4iero eo
nirunix cra.n, .ani nepio4vr,+ro gprinrororrc.s.

SosNiurui cuJru - cutJrrr, tqo 4irom na cr4creMy g 6orcy rin, axi
BXOAATb y CHCTeMy.

l'<rrain 4. KonnsaHHn ra xBnni

P ia HeHHfl a ap m o uivruu x le,o Jtu a a Hb

r=rncos(0)f+90),
Ac J - ri4xulenna (avrirqeurs) ni4 no;rorxeHua pinnouarr.l B MoMeHT

.racy t;
x^=A - aurn.niryga;
o - qrnxniuua qacrora;
(ror +go ) - Ou"u KorrnBarrl;
9o - nouarxoBa cpasa KoJrrrBanb, robro @aaa KoJrrdBaHL y noqarrco-

naft ruorraesr iracv / = 0.

-)c

i.

2.

Vuonrn BI{HrrKHeHr!ff ri.ntnnx KoJrrrBaub
Hansxic'rr noneprarovol cnrra, ro6ro rrpa BrzBeAeusi r:ina
JlorlteHufi pinnonarz (pirno4ifina czna Fro =0) sruuxae
(,t;a I U J, HarrpflMJreHa Ao norroxceHnn pieuonaru.

Cunu repra a cncreMi noszHHi.6yrlr vra;rraura.
,flrcqo rino po6rars rapr',ronivni KoJrrdBaHHs yBAoBlt( oci Or

Horvr r = r_ cos (Dt , To.4i
upoemqia rnnn4rcocri nocrynaJrbHoro pyxy na nicr Or:

u , = r' (t )= -r,oosin olf = r

npoexqia uprzcxopeuurr:

a, =u ,' (f )= -"",ort cos 111f =

3

cvila

3a SaKO-

Xapanrepucrurcrr rcoJrr{Banb
Alrn.rirygaA - MoAyJrr, Maxcr,rMaJrl,Horo ai4xnlennn ni4 nonorxen-

nx piauonarra.
Ilactora KoJruBaHb v -- 1rl{cJro rroBHnx rtoJrrdBanr,, sgilicnenHx R oAtr-

HUU,rc qacy:

fl rt 1v=-; lv l=-t"c
Ilepiog rcoJruBanb ? - rpznanicrb o4noro rroBHoro KoJrnBaurra:

'|

T=1; [?]=c.
v

Ilurc.nivna qacrora trl - rrr4cJto rroBurrrx r{oJrr.rBarrb, e4ificneuux aa
uac 2nc:

9r
a=2nv^ T ='" -

OJ

f aprvroni.rui $o,"rrrBaHHff
Iapruoniuni KoJruBarrHg - KoJrrrBaHHrr, npfi ffKHx KoJII{BHa BeJII{trI4-

na gMiriroerrcs s "raci Ba gaKoHoM c?rgyca a6o rocraxyca.

L Hanucaru pinuauna rapuoui.rnoro ro-
Jrr{BaHrrs rina, srcrqo arrnniry4a rcoar.r-
gaHr 1 M, a qacrora 1,5 fu.

f r\
.(l)cosl $t +- 

l,\ -./

-r^*'?sin[ro, ";)

CaMoeqnrenu

/lauo:
A= 1u

Posa'neanaa
Pianaung rapuoniftnoro KoJruBaHHff B garaJrr,rroMy Br,r-

(r)

9o
- qraxrivHa qacrora, co = 2lrv;

- norrarr{oBa Sasa, go = g.

0tt
2

lisn/ir
-l-----

iol
i2

.ri
4i

tpaQirc aapmoruiunux rcoiluaavb
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PisHaHua raplroniunrtx KoJrraraub,
r yuoni aaaaqi:

I'oznin 4. KonneaHHn ra xBnni

}IC14 MO:

" _ q-

--a)Ln

ht2tl=-=-=-; I
4n"n"

Teopin nnroc

v 4rorvry rrha^rcy piBsau'a rapuoni,raoro r{oJrrrBa'Hs MaBnruraA: r=l.cos8nt.
Biinoet|o: r=cos3nt.

2. Iapruouivui xonnsars,E orrltcyrcrbc,s pisssgn.fin x =O,tsin( ant +!
Bza'a,rr*r arunniry4y KoJrlr'aHb, qacrory, qrax.nivuy ou!ror", 1pio4 i nouamony (paay RorrrrBanb.

Iano: Poae'aeaau,n

x(t = 2 c\ = 0,2. cos ). 2= 0, 2 cos n = -0, 2 n.'I

Bi|noai)v: 0,2 ut; 4 c; 0,25fq; r =0,2cosat ; -0,2 rvr.

A_?
v-?
0J-?
T _?
9o-?

i/ -\r =0,1sinl +nt +i | 121t zJ'.
flopirarcrcvu piana'xua (l) i (Z), oAepr(!.rMo:

flpymnnnnfr HafiTHnK ue rpe6a sHarn!

Koalrnauns nig6yraiotrca nig 4iero culu npyrNnocti'
Fu'=-kr i

C;r =znl; I

n'L - lnaca BaxTalrcy' lrnf =xr;
& - xopctxicrr, upylrcrrul4'[&] = H/tot.

4. 3nafiru *racy BaHTalKy, arufi a4iftcnroe
20 xo"nnsanr na 16 c na npyrxnni xcoJrc-

rrcicrro 25OH/tn.
Poae'asawng
rf actota KoJrr{tsarrb B}rgHarraet'ca pinuarnant :

n
L

flepion KoflvraHb: ? =

Ocxlrrx:a T =2tr , To, BpiBr{ffBrrrrr BI{paB}I AJrff fiepioAy, oAep-

A=0,1 *. u=*=9=Z 1{;o=4n;Zn 2n
2nI"lt=;=;=;=o,b c; e,=;.

Ei|noai1a:0,1 ru; Z fq;4n; O,5c n/2.

CaF,toB.{nrenb

LT
vn

!aruo:
.tr."* = 20 cM =
= 0,2 rr't

*(t = 2 c) - ?

T-?
A_?
v-?

Poa6'aaaana
1

T=4c, v=l +
T

I
=e y=:-=Q,!g fq.

4

a=2rw, e=Nn.g,lg=L;

+2
: u 

-l*2 
"" .L'-;-+tr '-,n-n

r r H.c' rcr.lt c'
lml=-=-r-=lif.

M C-.M

x,cM.

A=2O cu = 0,2 M, go = 0.

PigusnusrapuonivnraxxoJrrrBarrb -20

y BaraJrLHoMy sraraagi :

r=A cos(olr +go) .

V xaruouy Br4rra4fty

r=O,2cos1t.
2

Itoop4lrnara ri.na vepea 2 c:

250.L62 40 40
lTl=-=.-4-3.t4'-20" 3.14' 10

BiAnoai?u: 4 xr.

5. fapuoniuni rionrasanslr BauTalrcy Macoro 1 xr Ha npyrnv ni onrzclrorF'
/. -\

ca pinxanHau r=0,1cosl ant += I. O6ur"tt"t": noRHy vexanivny
t 2/

enpprin cr4creMr4, MaKcr{MaJIbHy uruz4xictr, BauTar*ty, rxopcrrcictr
npylrculllr.

'lli

I

k

tf1.

h
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BaroMifi Hepo3Tfl)rsHifi Hnrqi,

Poae'saawua
Piaxanna raptr,roni.r goro xoJlnBarrlrtr BaHTalKy

npyxruni Mac tsHrrrsA: r=o,t cosf anr +{'1,l. 2)
A=A,t wr - auu,rriryAa r{o,ulirBaHb;
/ -\
I 8nt +-: | - Saaa Korrr{Banb;l 2J

(.'l) -- qltKJllrrHa rlacToTa;

Qu - no.ratrona tlasa.
flosna vrexani.rsa eneprin crtcreMr{ E = E p * E e ,

^ hrz
xe I; p = - , -- rroTeHqra/ibHa. eAeprrs EpyE4IIHTI;

^ mD-
E* =--T- - KIHeTfiTIHA eHeprlfl BBHTDKy.

&

V prouegt.racy, KoJII{ E o =A , rirletlaqua exepria e MaI{cfiMaJI

muz .^ muz^--
E 

^ 
=4L , flpu qr,oMy L- = 

- 
mar 

.'22
lllrugrcietr rapuoniuuoro KoJrnBaHHn u = rc' (t) = -Arrlsin (cof + qo )

u-", Buaft4eMo yMonpl sin (col + gn ) = 1, To4i u*", = -,41r;,
u*", = -0" 1'8n= -2,5L ttr/ c,

m-A,z(tJz
roAr "a =-;- ,

- r.o,r,.(ln)'
E =- "'- *\"'") =0,01.82 3, 14, =8,16 Ax<.

,flxrqo ire BpaxoByBaru arparld rvrexauiqxoi eHeprii s rorrsHifl

----: -^ 
ffio 

^^*2 , 
h*^^*'

reMr, ro --i-= 2 
,

mAztl' =&,42, roliry utro r*", =A npu cos(ot+<po)=1 .

k = rn$?,

h=1.64n2=631 H/u.
BiAnoaiAa:3,16 Alrt; -2,5t w/t;631 H/wt.

Teopin nnoc

dt'Naremarnqnn ft MaRTHnK

Maremaru"uruii uasrnnrc -- Mare-
pianbna roirrca, uiAsirxega'na 4orrii ue'

l'o;4in 4. KonnsaHHn ra xorni

Konlrnasss ai46ynarorrcs niA giero cu.uu rs*ciurra.

noJroxderItlfl
pianonaru

F,"*= ME'
IIepioA siJrruux lcoJrr{Baub :

^e 
I- AoBlnrduaHrrrKu;

T =2x

g - uprrcxopennr sirluoro nagiuna.

6. O6qucrara nepiog KoJIr{BaItb MareMa-
T?trrHoro MaSTHr,IKa,[ogx(4uoro 1 nd.

1= 1 rvr | llepioa roaunanr' MareMarar{Horo Nlasrnrlrca BIrpalKaeTLcs

Ae, - .4oBlr{I{Ha Maff TrrI4Ka;
g - nprrcKopenHs eirsnoro na4iHua,

[*.n'lrl=.la'' =c: T=6,28.1 ' =2 c.f, I Y m \l 9,8

il

rl

i

i;.l

i

i1,

ii

I

lt

Bi1noailu: 2 c.

7. flepio,q KoJrrdBaH6 M areMarlrqnoto Mafi Tl{t{ka
ry fi .4onxcuuy MafrTHI4Ka.

L c, O6*rucanTr{ r{acTo_

Lle rpe6a snarnl

[rl= "'=* =*, , - tt'9'8= 
= a.248=0.25 u.L i c' 4'3,14'

rlacrora koJrr.rBaHb NlareMarr4rrHoro MaarHll]da e BeJrvtrLIEa, o6epue-
Ha Ao BeJrrrqr4uu nepio4y:

u=1, Iul=1=rq;v=trr1.Tc
Bi0noei1a:0,25 n, 1 fq.

frau,ct:
m=Iwr

r = 0,1 cos
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8..fln sxainr.lTrca nepio4 KoJrr4BaH6 Maargr.rra, ffKtrlo fioro
rrz io 3eu.ni Ha Mapc? Maca Mapca s 9,3 paay MeHLue Macr4
a pa.Aiyc - MeHrue r 1,9 pasy.

f,auo:
m.r I flepio4 xoJrr4BaHb MareMarrarrHoro MagrHuxa

lr-
mM

R. 
=', o

FM

H.u2
G = 6,67.10-1'

- lpaBrTaqlllHa CTaJIa.
Kr2

Teopin nnoc ftqln 4. KonneaHHR ra xBn/ri i91i\
ABroronneanbHa cmcrema

AsrorcoJrnsarru.fl - Hearacapqi ItoJIr{BaH}rfi n cncreui, ni4rplruy-
tnr i nnytpiruNiu .qrrepe.nou eneprii npra sigcytnocri anarlny aosniur-
Eloi ruinqoi cnrr,r.I Poea'asaruua

I flepiog xoru
I f,'

Ha Servr.rri: Ts=2n

f 
,,,,*r""'

l'":o"i-__

flpncrpifi, u{o pe-
cyJrroe Haxo,4xceH-
nm eneprii

I

r=2"8

!z- -1TM HaMapci: r*=z*E*

Buaua.rrz*ro npr4cKopeugg simgoro ua4iHnr ua Mapci si cn

rrrenHs 9u =G.ff, 
"n 

ruo **=#, n" =# (sayuoaoro);

Ta = O,62.7* =t T* =1,62"7" .

Bilnooi1u: nepiog KoJrr4BaHr, s6inrrrzrr,ca n 1,62 paay.

Lle rpe6a guarn! Pelonanc
PeaouaHc - piaxe a6inr,ruenns auu:,

niry4rz xo,rrnaHr npra s6iry qacrorlr v BoBnirunsor cranra fi .racrolrrr v^ siar:i{.vt
TIIIX KOJII{BAHT, CI4CTCMA.

II purcna? : ro,4r4nrrurc ia lrasrrnumou.

Xnnni

Xnnns - npouec ilofirupexnff KoliuBarrs y npocropi io qacou.

Mexani.rni xsgxi * norur4pega,fi KoJrr4BaHb y lrpy]nuux cepeAoBl4-

rrtax is qacolt.
IlogAoaxni xsuJri -* qactrcrt cepe.qoBr4rqa HoJrnBaro?bcs,B HanpffM-

Ky fiotrrnpenHs xsuri.
Ilonepeuni xsr.rri *.racrxtr cepeAoB.utu{a $oJlr4Barorr}cs B nJtrorqurrax'

rrepneHltrnyJl.fipur.Ix HanpffMKy noluLrpelru,fl xsl,uri.
XsNlrroarlfi Oporrr (xuu;rroaa nouepxna) - noBepxHfl, ua nrcifi aci

I'oirru KornBalorbc'a s oAuanosift rlaai"
Ilporuinr - ;riuia, repuen4llrcyJlspra xsumonifi uoaepxNi. florun-

peHHff xBrrJrb aig6ynaetrca 3a HanpfiMoM rrpoMeHg.
C$epu"uri xan;ri - xnu;ri, y sxt{x xnunr'oni nonepxxi uaron Soptrty

KoHqelrrpurrur,rx c$ep, tr1o noruuprcrorbcs a o4uopignorry cepe4oaurqi
nig rouxoaoro A)fiepeJra.

Aruu.uiryAa sMer{ury€Tbcx n uipy r!.gganeuua nig eniqenrpy.
Il;rocrci xsn;ri -- xnnni, y fl:r"vrx xefinbosi nonepxni Marorb Oopmy

RapaJreJlr,Hrrx nJ!oIII 14H.

flnocxi xBlr.rri *- orcpe*rrafi Br{ua,qorc c$eprauxr,rx xBunr' rrpi{ R -+ -
Ae l? -- nigcraur' sia eniqe:lrpy.

s,, =G. ^" .t,s-' =0,199.! .dM - 9,3 Ri R'zB

flpracxopenns ni.nr,noro na4illna na Senrni: ee=C ffi +

. T2 znJt Je*

-'-.-
TM Je, 2n ll

r;
- 

lbM 
--rl - 
*

ll as

fpa$irc aa.rexxoc'li
cr4Jrl4, lqo SMyrrrye.

oVo

aurr;riry4ra BMyrueHr{x KoJrI4Barrb ai4 uacrorra



pr

13u=.1",v.1 rl
Ae l, - Aoslr{r{rra xru,ni, rodro rigcrlar* irli*c irafi6.nra*r<.{.neri.x yo"r

u{o }rorusaroru,c* y $a*i.

l9z Tcnt 'iq nnnc

II pwtrywn c y nqp rto eu4i{t
Xsuri ai4 geniaurcox ,qJi{eper noruprp}ororLcfi }{eaaJrer$}ro Apyr

Apyra.

Xatrrarerepracrr{Krr xar{Jrb
Ilfrra4rcicra xsrari * ruara4xicrr nourupe]r]rfl ]roiudB&]ib y n

Fr,rrllrl/1,. KonnaannR Ta xBnni

Pie lrra4a xcgy xB{i.rlT,: Ai ,,lJr * l" 
I

J'u.oec. ,matrcumy"wia
Avrnnityga KoJTnBaHb cepe,4oullrrtra n garrifi'roq qi .r,rarccnMi{Jlt'Ira

(rnax), nxrrqo piauHqn xoAy Allox xtsr,1r'rL r'lop)Bl;lcrc t1i;rooty,lti{'Jry !.ot}-
)r(r{rt xsr,trr' nprr a6iry rpa3 KoJrr{Ba}ib:

hl=k),,&e lzeE.

Yttaaa -wiuiLny.tti.e
.Al.n;rity4a rcoJruaarrh cepegoBrirrra B Aarrifi 'rc-r'rqi viail'aa;rcrla (rnin) ,

lrxulo piaxuq,fl ]ioAy i'LBo;t xHrlr'rb .qopinHi,-ic HcnflptroMy .txcry uanis-
XBIZJIb]

Lt=tzk*i) 
;, ile ttEZ.

,{,mgEramqix
Ara$lranqill xtilrJlr, ** ni qxlt.leirus Friirp$r11d)/ rolt:llpfttli{il xnlral ni4

n;:arvro;tixifi uclo B rpal{r4r,{i nepeiur04lr "

Vuonlr aul*rxxenrrfi gurf parqii :

tl = )v,

l\e d -' po*rvrigr r<,.perrrxoAla;
i - rnsxrnla xnruri.

I7 purtust n .f tau e e ne a - Q p ew e tL st.

An$parirr,ia sylroB.xeua iurepr.]repeHuiero ntcpNuulrx xBrairL.

ti.l =
f -- repio,r4 r(oJrlxsaH6;
v - 

qacToTa KoJlllBal{b.
9acrora xsfl,ri sussa

c'f, qaCTOTOIO I(OJII4BaHIT llfite
a luBlr.trKl4Tb xBt[Jtt -- RtIacTt{
TffMr{ CepeAoBx4rqa.

P i.aru.n rung w.oc $.a i x su,tL i
/ ,\

.r=.r^sin(ol r---:- I,\ u/
r - Koopfir4l{ara B MoMeHT r{acs/ t; fr 

^ 
= A ;

ut - llnxni.i!ta Elacrora;
I - nigcr:aua ai4 4*tepena;
u - rt.lnr,t4xicri, rrouJr{peHr{R xsr.rri.

flpunqnn frofireuca
Xpucmuau Iwireeuc ( 1629*1695 )

ICorrna roqr{a noi}epxni., rlxoi gocar;ra u qeii
&roMeHT xtsIdJlg, € ,r$rrKoBI4M ,4)fiepeJIOM A'ropr{rr-
Er{x xBr{JrL. Ilonepx*ra, Aorlrqna 4o ncix E'fopi{H-
III{X XBtrrtJIt,, nnJlge CO6OTO XBUJTbOEy iIOBepXHTO

n nactynxufi MoMeHT' rracy"

Inrep$epen!4in fr An@pamqin xsnnb
Korepenrui 4lxepera xBrrrJrl - A)fiepeJre xtsr4fir:, rqo &{arorr, oltr}ranoBy

qacrorJt ft nocriitny pieuuqro *pas: v, = vz Ag = const .

trurepSepeuqia
Ixrep$epenqisr xsn.lrr -' HaKJraAaHHrr Anox a6o gercinrnox $orepenr-

HI;rx xBHJIr,, 3a gKofo ni,46ynaeu,ca n6lnsiueulrg a6o nnaeHflrelTrrt{ al\ln-
nity4ra cyuapnei xsr.r,'ri.

9. BigcrzLnr r'rine rpr:dennxil xrrrilr, y Mope
5 rr. IIpa pyci Karepa rpo'rl'{ xurdJrr qac-

rrpoMulb

CaA,tos'"f n'reflb

rora "y4api-n xgtr"rrr o6 xarep 4 Xq, a npu pyci ea xBrdJIJrMlr *- 2 ft].
Ssaiitz rnrr.r4micrn pyx:/ Karepa ra xBI4Jrb.
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/!awoz
l.=5m
v, =4 fq
v"=2 fq
,r * 2
"'k

-Mu*=o-n

--Mu..- =!D-
c

10. PisHItqlr xo.qy ,qBox Koreperrrulrx xgurr, ia piarruura aun.rritygault
KoJrlrBaub ,qopisnrce 8 cu, a .qoBlr(I4xa xnra.rii 4 c*r' .flxprfi pesyJrLrar
iurep(bepenrtrii?

/larto:
AJ=8 cn=8'10-2rs
),=4cu=4'1"0-2rvr

Bi1naeti)u: ma.x .

ll. Snafrru pianraq,ro (paa rvrint ?otlxaMrr xnuli, axulo piauuua xogy ni4

A,$epeJIa craLIoBvITb 25 cu, qacrora KoJrl{Barlr, 680 fq' urare,qrcicrt

l'o:nin 4. KonneaHHR Ta xBnni

3eyKotsi xBnni

Arcycrurca - pos,4in (pisrarlr, n{o saft-
M ACTbCff BI4BIIEI+H'IM 3BYHOBIiX'IBI4U{.

Sryrconi (arcycruvui) xslrJri - norxr{peuHfi MexaHlr{H[x KoJrr4BaH],

v npylr(Hr,rx cepeAoBlrrqax

V .racrorHorwy 4ianaaoui :

20lq<v<20000fq.
y xBr,rrrE oBoMy 4ianaooui:
17 l'rnr < l, < 19 vrrr.

npr4 v < 20 frr - iuspaanyx
nprrr v > 20000 fU - yrlr,rpa3ByK

Xaparcrepucrr{Ka 3ByKy

Iyunicrr, BByny Br,rgrrarraerrcl{ aunriry4oro fr .racrororo $oJrHBaHb.
Bucora BByKy BI4BHaqa€Tbcs rlacrororo KoJIrrBaHr,,

Teopin nno<

Posa'asauaa

u =1,.v * ^-+.
flfru pyci rporn xBmrlr': l. = (u*

flpu pyci oa xnr.tJlttMr{: }, = (r.t**

1

qe rpe6a 3Harn!

Cat.,toe,{nrenu

Ornte,
l. 1 "
l(u*+u*,,};;=r-'
In

l, , 1

l(u.,-u"1.- =n
I v"

Ir'* +1.'," =20, Iu* =20-u*",

[u-, -u. =19; [u*, *20+u*,

Bi}noai.Ot :5 rvrlc; 15 u/c.

f'*u*
J

) nro,ucrrcnu ByxoM

./ He BlAr{yBaroTbcff

Pase'ssaruwa
Vrvrona max: Al =hL , xe he Z ,

_ a/ 8.10-'k-- - R=- =Z - maxl" 4. 10*

Pose'nsav.Hn

Piaraqa$aa Aq=21

l" -- Aonxclnra xafiri.

u=l.v = ).=A -- a,p=zr.!!lJvu

12. Braona.rzru ursr.rArierr, anyry y no4i,
ffKr{o A}Kepe,rlo 3ByKy, trlo KoJI14BaeTb-

Iano:
T=A,2wc=2'tO-2c
]"=3rvr

ca s nepio4ou 0,2 r,r'c, a6yAxcye y no4i xnuni 4onrxunoro 3 u.
Poaa'nsaruua
Tllsu41xis15 rorur4peHnfi xsrari: u = )"v.

11
v =: -+ o =: : [ul= ttt/c;

T T'.-
3

.u =---: ; =1500 u/c.
2.70-

xewniS4A rt/c.
!,ano: 

I

LI=25 cnn = 0,25 u 
Iv=680ru 
I

u = 340 vr/c ____laq-? 
I

AI

Bi1noai1u:1500 u/c.

13. Jlirarc JrerETr, roprr30HTaJrr'no s nocrifiHoro nrnia.qxicrro. Korz cno-

.. r nr'IrI c
taq l= * 

.paA = paA.

0.25.680ag=zfi.---n.

BiOnosi?a; n.

crepirau qye, rqo rirax nepe6yBae HaA nuu, aiu 6a-
.rum ;rirar ni,q rcyrorr 60" 4o o6piro. Snafitrz [rBr{A-
ricrr niraNa.

flauo; lPose'asauua
u =const lBnyx si tralrgricrro uo =340 rvr/c goxo-

9190' I Ar{rb Ao cnoctepiraua Ba.rac t i npoxo4nrr'

u-? luurffx ui,'f .

IIInugnic:rr aryrcy

V nosirDi ea20 oC u =343 tr/c

3a 0'C u = 331 yt/c

V rrerari u = 5850 r*/c

V noai u = 1435 rt/c
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Be rofi caurafi uac f ritar, pyxarcqrlcb ai rrlwr4xicno u' npo
rnirsx u' t, Pocr:raneMo npfiMorcyrnnfi t'purcyrar'rrc.

Frrrnln 4. KonneaHHx ra xBnni

C"ran cucreuftr qepea

V roJrrasarsnoruy rcontypi nig6yaarotrcc nepioglrvni neperropen-
rrr eneprii efieKTputrxoro rloJrs lcolt.qexcaropa o enepliro uarlrirsoro
uoJrrr Koryulrcn ingyrctuarocti. ra y Bropo"nboMy sanpsM&y. 3a niA-
r:yrnocri BTpar Ha uarpisa.uua fi nanportiriroBaulrs elrepritr u rconrypi
:r6epiraerrca:

cu 2^"* 
_ LIz^^

Enexrpolrarnitui xosnnan-
lrn B KoJIrrBaJIrnouy rconlypi xa-

l)aKTepraoyrorr nepioguuni aui.-
l{I4 eJreKTpl4rlHOI'O 3apgAy, CI,rJrI4

crpyruy fi uanpyrn.
g = qnax cos (Dt

i = -o)gmax sin (Dt = -f.u* sin 0)t

1, = 
9*' ggg o)f =t/-u* cos (Dt

197

T
T

u --"t u-^
tE(I=.."...%=---""g* D-t D

rg60"=!19 *, =d#=#=roo *r".
Ei}naaiAu:240 v/c.

Lle rpe6a 3Harn! EnexrpomarHiTni KonnBaHHR
Ta xBnni

KonneaHHn

Kornsanrnuft rconryp - cacreMa, ulo cKJraAaerbcfl 3 rconAeucarol
pa fi roryrunx in4yxrneuocti, arci yrBoprororb BaMKHeHe ereKTpuil
KOJI0.

Bimni eJrenTpoMarnirni xoturaung
Binrui enenTpoMaruirni rcorunanna - nepio4r4rrno noRTop

auinu clurr.r crpyMy r roryurqi fi nanpyrlr ll i*c o6rlaArcapru
topa 6ea cfiorrcl,rBalrutr eneprii rig aoeniuruix ,qxrepeJr.

V xo.nusarnuoruy Korrrypi nig6ynarorrcs simui enerrporuarnir:ni
KO.rIr.rBaHHff a nepio40rvr ? ari4no a @opuyltz Tolrcona:

T-ZtJLC ,

Ae f - nepio4 eimufix KoJIIlBaHb;
.L -- ingy*tr,rnnictr Koryurtra;
C - ewrnicrr' Kou,qeucaropa.

flpra eaurnxaxni o6N;r a4ox Bap,fl ,qlrdeHoro KoHAeHca-
Topa B Koryrnqi er.rxurcae crpyM.

3a paxynor camoiugyNqii cuaa crpy*ry nocrynoBo
SpocTae.

,{o r"rovenry nosroi poBp.tAKrI rtoHAerrcaropa crtJra

crpyMv Aocff rae MaKcI{MaJIbHoi sern'ruHn.

Cuaa ctpyr,ry uoarl4uae nocry[otso SMeuruyBarucJr,
aJre crpym re-re rrofi carrr,rtt 6ix, nepeeapfi,4xaroqr4
KOUAeHCarOp.

14. Kofiusalurufi routyp cKJraAaerLcJ{
B KoEAeHcaTopa er,rnicno 10 ntD fi xo-
Ty[rru ix4ymunuicrro 3 ntllr. Bnasa'rutlr qacrory eJrerTpoMarrrlr-

Hr,rx KoJrlrBaus y routypi.

L=3uf,r=3'10-3 lrr I saaruoMy rontypi fi nepioA ? noe'.flaaHi

v-? cuinnignonrenssru ? =1 .

f,Iepio4 Korr ItBaHb y KoJrr4BaJIbHoMy KoHrypl Bl4osaq aerrrcs (popMy-

"rioro Toucosa T =ZnJffi , to,qi v =-4: t
ZnJLC

tol=-I=r I Jrs'o

frawo:
C = l0 n@ = L0-1r (D

111F=--i:--.=fu.
1B"c Kr .'1"' c

{A B

Canogqnrenu

Poaa'ssavua
9acrora v raprvrouiftnldx I(oJInBaHb y KoJrI4-

2.3,L4.k-to-s .10-.11

Bi?noeilu: 9. 2. 1$5 fr".

u 
= 

u{tJ

=9,2.105 Fq.



t99198 reoDr8 nnloc nDaKTnKa Po:nin 4. Konnaannn ra xBnni

15. BlrgHatrurrz nepio4 errerTpoMarHirnux xorrasarrb y KoHTypi, sxrqo
MarcciMaJrrurafi e.nexrpraunraft sapa4 KorrAexcaropa 5 rvrrcKa, a MaK-
cr{MaJrbua cr4Jra crpyMy 20 MA.

1?. Farapero ia 4aox o4uarcoBlrx Korr4encaropis no 0'01 rvrr@ ui4xaro-
llarorb ,qo $oryurftLt illAyrtr-rsHicrm 8 urcfn. Buana'ruru [epioA
i vactory el4HIiIKaloqrrx y xoHtypi eJreKTpoMarxirnux rcorr'Isaul,
fiIcu{o }roHAeircaropu a'eAnaui: 1) noc;ri.4onxo; 2) napailerlHo.

Iaruo: Poea'ssn,tt ttx
Ct=Cz=0,01 ur(F= L0-8 (p I llepion*o'nKBaHb lrllsrravaerucx rpop-

"L =8 urln = 8' 10-6 fs MyJroro n'oucoxa
r=zn{t c .

Itlacrora v=1.rya

1) Ilplr nocniAoBliouy r'eprauui ervrnicti' 6arapei 4opinrlrce

flaruo:
4*"" =5 =lrrfia= 5' 10-6 K.t
I^u"=20 rvrA=2-10-2A

T -?

2"3,14J10-5.9.10r1

Poae'asaaaa
9acrora KoJruBaHb, rqo nig6ynaroTbc.fl B Ko-
Jrr4BaJrbHoMy xonrypi, gaJre)rcr{TL ri4 nepio4y

rcorraranr ea gopMyrroro u = ], o" ? - nepio4't
KoJrr4BaHr,, rqo Bn aHaqaerrca Sopuy.noro Tou-

cosa T=2nJfr, ro4i v=-L.
ZntlLC

Poae'asavua
3a suaHa.reuulrM cr4Jra crpyMy I upa-
uo uponopqiftua aapa4y q ft o6epueno
nponopqifiHa qacy f , rpor.firoM sno-
ro BapfiA pyxaerbcs no npori4nurcy,

n - - TCn.n
T=2n+; l?l=.::--:=6,I"Kn

KOJII{BAJIbHOMV KOH.

CU 
^^*'

L

1=1*1 *c=ctc,z.T=Zn
C Cr C2 Cr+C,

IeueparoP
eJrercTpoMarxirnux rcorusaur

t{e rpe6a 3Harn!

roxi t =L
T *?
v-?,aT=znt,TaAi

y =2.s,1aLlg]=15,z.lo o c.2.ro'
Bi1noaila:15,7.10- c.

16. Kon4encarop eruuicrro 90 n@ cnoqarrcy a'e4nalu is 4xepe;lou noc-
riftnoro crpyMy s EPC 68, a uoriu - B Kol'yrrrxoro ingynrzunicrro
10 urlu. Bugna.rr4rn qacrory KoJrraBaub y rconrypi ft rvraxcr,rua;rrny
cr,rJry crpyMy n xonrypi.

!auo:

I=10
e=68

n@=9.10-11 (D

urcln = 10-5 fx

v-?
/,"." - ?

. C.C"
L.--*

vt -v2

T =2.3"14 = s,28. J4.10-1a =12,56"1"0-7 c.

v=8.105 Iq.
2) IIpv uaparrerbrrowly 3'€AHaHrri eulric'trs Sarapei 4opisnroe

C =Cr+Cz
r =2N.JL-(c,+c,);

r--------:-- ^---- -T =2.s,t4- J8.104'(104 +10-8) =6,28'Jl6'10 la 
=25,12'1.0-? c;

v = 4.105 fu.
Bidnaaila;1) 12,56 10-? c, 8'L05 tu;2\ 25,L2'10"7 c" 4'105 Iq'

Sacrocyaanurr{ Barcor{ s6epencenrra eneprii n

all2Lf2rypi, o4epxclrMo: ::-43.t- , Bei4cz I."* -22

rrr=Fg=Ft=ff=,tr=o,
f- =3.6.1.0-3 =18.10-3 A.

,{la ctnopeuH Jr Hearaca.rolltix KoJTI4BaHL Brr -

KopucroByerr,cs reuepa'rop eJleKTpoMaruritnax
KOJII{BAHb _ ABTOICOJIIIAAJIbHA CUCTEMA.

Tpauaucrop - npucrpifi, u1o peryJrroe HaA-

xoA)l(eHHs eueprii rig 4xcepe.na.
BuopotxNfi aB' aolt - in,qyrrranulaft os'fiaox

KOTyUIKT{ KOJrAEa.rrl,Horo KOHTypy 3 KoTylrrKoro

s roni eMiTtep-6aaa rpausrlcropa.

Suirrnnfi enercrPn'ruuri crPYu
Sruiururfi eJrercTpuquufi crpyrvr i - e.nercrpraunraff crpyu, lqo saJle-

xc.rrr niA vacy. Srvrinurafi e;rercrpra'rnufr crpyru - npHKnaA sMyrueul4x

ere16TpI4qHux KoJrnBaHb.Bi?noei1u:5,3 . 106 Iq; 18 . 1.0-3 A.
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zoo TeOOin nnoC nDaKTnKa

i rrxarrcoi lracToTn oAepxcyroTL 3a .qonoMororo in,q,yrqiftnoro relle-
paropa, npurrqrrr gii aroro - paMxa' lqo o6ep:raerr'ca r o4nopiAuoMy

manrirnomy noli"
d sucoro'i r{acrorl{ oAeplrdylorr' sa AonoMorom regeparopa Ha rpau-

auc'ropi"
,{iroue auaqenns crrJrl4 crpyMy - cfira noctiigoro crpyMy' rqo

nu,qi;rsie e npoaignnny .faKy cavry ninrxicTl' aenJIoTI4, ,{rC i arvriuxraf,

cTpyM SA 1Ofi Cawrnfi 'rac. Asanori"firo suaHaqaeT|cfl fr 4ixwe sIIar{eH-

Hr{ Hanpyfl4:

Ut=

Ko.no aminnoro e'rPyMY

3arcon Orvra cnpaeep,ttweuil AJrg Murr€atrx SlIaqeHr' el[iHHoro

crpyMy.

1*"t

42

U 
^u*-n-

.il-

r----l,g i-?-J

Ar*rNanuii onip

Itonnnasns Harpyru hcuttu crpyMy s6irarorb-
cfi rro @a3i.
,flrcu1o u =U*a* cos of , to i =1*u, cos tof .

floryxnicrt altiHrtoro crpyMy (cepe4ua aa ne-

pion), uro nra4iaaersca Ha aKTI'iBHoMy oiropi:
1..

P =--I^^*U ^,_=ru =J'R

lugyxrunnlrfi oniP

KoJrusauxs Haflpyrrr Brdnepegt*carorb no {p431 Ko-

rusarrHtr cLIJtr{ crpyMy Ha qBeprb ilepioAy'

flrcu{o i =I."" cos{Df ,

1 n)
ro u =[J -"* cos 

I 
cot n t- 

l= 
a, 

^^, 
si n rrlt '

t-l

Be.nr.r.rrana X r. = aL - iugyxruwrlr-E onip.

f =u*r,..t=u: ,

xL XL'
Cepe4na aa nepiog noryrrcuicrr P =0

?ozpin 4. KonnsaFtHtt ra xsrtfli ----- _rav ZO1

€runicnnfr onip

Korlrsanss uaflpyrn siAcra]orb ilo OaBi Bi/{ Ko-

JII4BaHb C[JII{ Cl'pyMy Ha qBepT}' nepiop,y.

flxqo i = .f*", cos {Dl ,

/\r 
'Il.ro u =lJ ^^*cosl 

olt -i l=U.,. sin c')f .I zl '"
'|

Be.nlr.rr,rua Xa = ---; - ertrricnuft onip.
'oL

Cepe4ua Ba [epio.4 nor:yxruic:rr P = 0

flornnii onip

1

Xt=aL ' X"= 
ir,C - Pearcr?IBrIlii oniP

n'+(.'t- I T\ url
Ae.R - arctraauufi oniP;

18. Sna.renns crlJru crpyMy aagauo pinnan-
nnlr i = 0. 28'sin 50fit . BilsrraqurIa aM-

!auoz
i = 0,28'sin 50nt

fi
9'=Z
tz=0'O2 c

Cafion,{nre/ts

nnitygy cr4Jln crpyMy, qacrory' qurcli'ruy qacrory' nepiog' Brasrra-

arrf[Tu MvrreBe sgaareHgff cr.r.nu g*rinnoro crpyMy: 1) p,na $aaun/ 4i 2\

vepee 0,02 c.
Poae',neauu.s
VaararrnouysNrrgAi i=A sin<rll - A=0,28
A,

16= zttv =+ v=jD, trl= 50n.
2n

u=-5il=25 1{.
2n

r =! - r =J-=o,oa ".v25
;i*. =I-)=o.28sin1 =o,z1.+=o,z 

^.t," 4) 4 ,!2

i (t, = 9, 02) = 9, 29' *in (50n' 0' 02) = 0, 28 sin n = 0 A'
Bi|noai|a:0,28 A; 25Ta; cr: = 50n; 0,04 c; 0'2 A; 0.4'.

19. V xo,uupaJlIlI"loMy l{ortrypi nanpyra ua o6xnagxax Ko}Igel{c&.r6p4 eM'

uicrro 0,9 t*r(F s&riuloef,bbrl 3a sanol{o}l ti = 50 cos 104 nt '

A-?
1'-?

trl-?
T _?
i(p,) -?
i(tr) - 7



ZOZ Teopin nnrc'c npaKrnKa

Spinuaerulr Br4pa3n (1) i {2), o/{ep*(rrMo:

0r, =-1- - /, =-+ , or=loan,LC ut"C

r - r c' c2 .B Arn .c' H.v rvr H u2 Ta.u2 B6
lLi----L-r a K.r Ka.Kn A2 M A.m A A A

r=-+--_= _ -. - -!=---,--=1,12,10-s tq.
Ito'n)'9'10-? 10" 9'86 9'10-'

Bi}noeilu: 1, 12'10-s fq.

?0. V rco"nunaJrbrrouy rou'rypi erercrpra.*rufi Baprr,q Ha fl.Eacrr{nax ftoH.

,qencaropa BMinroer:rc,s 3a . ar(onoM ? - 10-6 cos 105n1 . Sauucarra pia.
HflHlrfl saJrelKxocri crdJrrrr crpyMy ai4 uacy, sr:aiitr arrnniry4y xo.ru-
BaHr) BapnAy fi cuirz crpyMy, nepio4 i .racrory Kolircsanb,

I
tD=-F- 

"
4LC

flaao; Pose'aeuuns

Q *10-6 cos105at I Cura crpyMy Rr.rsaatraerbcrr ffK ueprua noxiAna slg
BapfiAy 3a qaco&r:

i (t ) = q' (t ) = -0, 1n sin 105rur

{n,u* = 10-"ft K;r * aryrn;rityAa Koirlrgasr 3apsAy B KoH'
rypi;
f*u* = 0,lfl * 0, sl4 A - avnriiry4a r(o,III,IBaHb 0I4JII{

crpy&ry rl rcor:r'ypi"

I{ltrcrrivua *l&crora c) non'sr}&xa g flepioilorvr Ko,l:HBsHb y r;o.niltsaJrb-

fiauo:
C =A,9 ulriF - I' 1.0-? (D

Posa'asawult
V aararrnomy aur.na4i u=A eosut )

)nT=.:.fl')
OJ

@opmyra Torrconal f -2TEJLC . (2'l

Mo'i{ita. $Hait?rc q&c?o1'y v:

1 n{ r,,"

,(r) --?
n 

-'l
/m"" * ?

T -*?
v-?

HOMy KolrrypL cnlaall{HorueHrr JrM -=#, sniAcra r *fu, ge ru = 10sfi,

roai T 2.10-" c.
10" .3,1.4

Ssap"llr ilepioil rcoxuBasl' f,
.tV=*,T' r. -TaKHNI tluHc&{, v *;1;:A- * b

Bidnaai|vt i (i )* '-9,1a*in i"05nf ; 10-0 lf,r; 0,314 A; 2 " 10-6 c;
5 . 104 lln.

Totain 4. KonrsannR Ta xBnni

Peaonanc
y xoni 3HiHHorO crpyMy

Peaonarrc y xoai arvrissoro crpyMy - piarce spocrarrutr amnnry,ql4

KOJrlrBaHr, cr{Jrra crpyMy npn a6iry uac,rorra gosEiilrHroi EPC is'racTororo

siJrHtax ]:orlnBaHb Y nourYPi.

Vvrosa pe3onaHcy

In4yrcrzrnzfr ouip 4opinnroe 3a BeJrr{quuoro eunicrtorry :

-1IDL =- .
(DC

'=-!.'lLC
Ip aSircu s a'Jlutc Hocmi annnitny 0u I 

^u*
stwiuttozo crnPAilY ei1 vacmomu a

0)o

21. V xo.no sMinHoro crpyMy BKJrrclIeHr4r,

KoHAerrcarop na 2 mrc(D fi roryrurca in-

Ue rpe6a 3Harn!

CamoBqnrenb

4yrtlrenicrro 0,05 lu. .fircoi'ractotra crpyrvr rpe6a noAarr{, rqo6 a,qift-

cHrrBca peaonauc?

C=2 rvrx(D=2'10*6<f)
.L = 0,05 fu
oo *?

[',]=

Poee'aaanutt
Vnrosa pesorrancy:

_1a.L=- i+ (D- =
(l).u

t--B
= t----=

1 T.r 'ru' 'c
r;

= r/t = to'

H.rvr K.n

K;r .u" .c c

H
H

I 1 -^/.o = l--:--= =10..,/oJ=3162 fq.--p ! 0,05 2.10 "

Bi1noai1u:3162 fu.

1

LC



F

flaao:
h=5

tle rpe6a 3Harm!

Camosqnrent

Tparrc$opnratop
TpancQopruarop - npracrpifi 4.na

li r rnin 4. ltronneaHxR Ta xBnni

11 =$Q/6=Q,$
l/,=5'96 g
l/, =36 3
n=300
/ =6 trA= 6 ' 10-3 A

'Iarcuwr ulrnoM, S = t r, +V,',+

Teopin nnroc

r",=|-v" * ,=(|*,)i
perBoper{Ha Harrpyrrl aMlurroro crpyuy, Iqo crcJlagaerrcn ia.(sox
uror (o6rvrorH ra) na aara.nrrromy rpepomarurirnovry ocep,qi..

Ocep4x nogrlegTpye maruirrre noJre ran, ruo sci narxu
fi sropanuoi odmororc rrpour.rgyrorr]crr rrpa&TnqHo ofiHaftonr{M g
uarniruuu nororcoM, ri4nori4No B Kolr{HoMy Br{r,Ky HaBoAr{Tbc.fi
xosa EFC iu,rlyrcqii.

Irl=e.I-o*. n=i5 ro' 
-+oo l.-1---100 onn.L 'J A | 5 )6

BilnoaiOa;100 Owr"

25. [o rpancQoprvraropa ia I{KA 90% , iltro snr4]nye nanpyry ai4 600 E 4o
30 B, ni4rc.nro-reni 300 ryruououqin ei crpyrvrom 6 rvrA y KoJicHoMy.

L)6quc;rnru cnoxrl4Bauy rpanc$opliraT oporr noryxcxicr:s,

n- N'='I'u'
' .ly'i lru,

Ae Nz * Kopficna noryxrxicr:;;
N, - eraxoplrcrarra uotyncnicrr.
TpancrSopmaroprn Bacroconyror; 4.na ni4nrarqeunff Hanpyftr npn ne.

pe4aui eJreKTpoeueprii no tinisx efieKTpoflepeaav i gla 3Hhxeeggfl Ha.
Irpyru npn poano4ini eJrexrpoeneprii cnoxcllsa.jaM.

Sasuaga.reEnau, N =I.U -+ Nz=Ir"Uz,
Ae Iz- n'tr - crpyM y n:ropnuuiri odrvrorqi.

Tarrra rrr'oM, N,=!l!t, [lg,l= ^ 
e= rn 

ff=e*,

BTOpIaHHa
o6*rorxa

Ut 
-t, -nr -y^{J2 €z nI

Ae ,t - rcoer$iqienr rpancsopruaqi'i;
h > ! - rpauc(loprvrarolJ sur4'KyBanr,sr.rfr ;
k < | -.'rpaxcrpopnnarop rrignr.r rqyea./r!,Hr.rft .

KK"( rpancrpopMaropa:

?2. Bnlrr.rynarrslriaft rpaxcsopuarop g xo.----.::J eSirXierrtom,r,pancrlroprvraqii, ulo,qopin"
uroe 5, 3ir'Fey€ iranpyry e 5 xB 40 400 B. crpyrvl y nroplrxuift o6rvror.
qi gopinirme 6 A" Buena.trarlr oni.p r.ropr.rnnoi o6uorxra.

Poae'asaruaa
Koegirlieur rpaucrlopmaqii

U,:l er=?

Banou {)ura,qJrR noBnoro no.ra -[., = t,
" R+r

Ae l? - onip nananralrcenr{ff,
:) €, =/r"\R +r)=trn11 a7r, .

Saxon Oua 4na 4i.nanrcra rcoaa: U, =f,1f,
* t'r=lrY1{Jr.

Poee'nsauna

HI{,I{ ryaHcgopMaropa 
N"rt*fr,

Ae Nr - fioryrxnicrr y neprurnifi o6mot'qi.;

N, - noryxtuicrr" y aroplrlrnifi o6Morqi,

^, -N*lt l - 

- 

'q

300"6.10- .30
=60 B'r.Nr=

0,9
Bidnoai1u:60 Bt"

EnexrpomarHirHi xBnni L{e rpe6a 3ilarh!

E.nercrpouarnirfia xsnrs - npoqec no-
mI4Der{Htr avringnx nnarnitHoro fi e.nettrprn.*roro no"riig.

U,=5rcB=5.10381, €, U, U.
u'z= oaB l-=r='rr*u=;

i_

Bnacmuaocmi
e nerctnpa Jwa ? uim nu x t 6uJlb:

* Branpo&llHloroTr,cff eJrer{TpEqHn-
Mr{ SapJ{AAMr.{, rqo ilpl4c}copeHo
pyxaIoTr"cfi;

- e ilorepeqnronar.r, .& ".Ld li ;
_ rIOTJIITHAIOTbCS;
_ SAJIOMJIIOTOTLCfi;

- niA6rsarcrrca.



flpuxqurr pagioan'aarcy

MOAyJrr,OBalII,lfi
cTpyM

uo4y;rrorovr.rfi
upucrpifi

I
l'or6in 4. l{onneaHFin ra xBnni 

-__,\ 
ZO7

24. V crcfurrrcu paoiB sMiuitrlca ursuAxj.ctr
eJrexTpoMauritso'i xarati npn nepe-

l, 
=g

x2

Teopin nnoc

MOAyrrrclor{r4}1

xoAi B BaKyyMy B cepeAoBrrrrle' sKrIIo lloBl*rrna xnlui Srvreuillntr'c.g

a 9 paoir?
Posa'aaauua.
Illnr,rgxicrr eJrexTpoMari{i'rfl oi xsuni e cepegonrarr4i

,flru1o cepegoBrrlrle * Barcyyra, ro c = lv, ge c = 3'L08
rrrBr4.4Kicrb e.rreKTpoMarHir:Hor xsuni y raNyywri.

CaHos,{nrenu

u = l.v.
M/e-

Ac/t E1t a
ll al Ell a o
ll 6 Fl

il 06II Ailo
lltr f=#=*=epasis.

,{ereNtop - npucrpifi, ilIo neperBoproe vro4ylronani
xi (BY) KorrilBaHH.a B Hlrabroqacror.ui (HrI).

--Dl- 4iog eranparvurse crpyM

, ,_?
Taxuwr !IuI{oM, np}t vr = Vz = V

tsi|noai}u: s6i,rrunrrcs s I paair.

25. Cxi;rrxra KoJrr{Basb eigdyaaerrcs B eJrexapoMaruituift xnnni e gor-
)i{r{Horo 500 M $a qac, Luo 4opinnroe uepiogy sBymoBr4x KoJIr{Ba,'Ib

ig qacroroto 3 rfq?
[{ano:
lr = 500 tw

t, =t, =7,

26. Ensua.rn'rl4 AoB,t{}t}Iy xsu$i, ulo rorrrl4ploerbc$ si ltrgll,u,tclcrlo

2.108 wrlc B cepeAoBllrqi, nrculo ii.racrota y naxyyui L06 fq'

Foae'aeanmx

nepio,q3ByKoBr4x [coJIIr: I
BAHE I; =- ;

tlacrora e;:ercrpouarni: " c
rTIOI XBI,I.ITI ', = 1;

[{auaz I Poaa'aauruna

u =2.108 rvr/c I V narcyyr,ni c=v01,0, a a cepegoBr,ru;i u =vol', rogi

vj =to6 ru 
- I l,=3.. 1=3J$ =269 s.

EF
E6

vo 106

BidnaaiAu:200 ra"

27. He,r{Ky,llorxltuy xrra;ri nncrpoenraii rcotrera'rrr'nlrfi $ontyp' Igo cKJIa-

,Ia.€rhcfl 3 KO',ryruKfl illAyre rrnnicflo 2,5 trtln fi xoriAefice?$pe eMsic'
rxr 400 n{F?

I

lI,s,xo:
L *2,5 ntfn = 2,S ' 10-a Iw
C *400 u(Il * 4 ' i.0-ro (F

?t*LwcJTC
xns.,'ri.

Foea'naanwn
Srigno e elioprrny.no:o Tomcona:

V**.- !
Oq-lfFarrvsv

.4ttlth,l$-e 
-------->'Nt 

ddtdt* Togi.*rcnoKorr'BaHhri .' c 1'.' 31$-=2g9.

tsihnoaibatzoe.'=vtu'=ff- 
t t= 

troo'looo

r--1
I-| Qri,rrrp Br.;raAxtyc ny,rrcarlii

florulrpenua pagioxrunr
florri fi cepe4ni xnrzri (1, > 100 m) norunprororrcr na 6i"nsuri ei4craui,

ToMy nfo B,qarni oOrr,rnatn oryKrry floBepxnro 3eryili aasganu 4v (ppaxqii
fi pegparqii.

Koporxi xarali (10 u <.1, <100 rvr/ roirrr4prororbcs sa 6iarrui ni4crani
3aBAffxr4 e4atnocri 6araropaooro ni46unaruca uig iorrocrpepn.

V.rri,r:paroporxi xerari (1, < 100 u) noruzprororbcs B Melcax nparroi
anglrivrocri aHTeHrr nepeAaBarra.

Pagionorcaqia * BusBJreHrs fi ro.*re Br{3Har{eHHff wricrla pocraruy-
BaHHs [peAMera aa,4orroMororo pa4ioxnuJib npr4 rracrori v = ].08 - 1011 Iu
(na4ezcoxi qactorz).

Bi4craHr Ao o6'exra
porvraruirnoi xBr.r.ri.

Ae C 
- 

IIIBLIAK1CTb rIOIIIIzpeHHs eJIeKT- Ae e '* ural!,qKlsTb n$Ilt]rpen]Iff eJler{Tpolr&rHlTlf0l



I
)nf] -/-**-*-::::::":::;:: leoprff nnloc npaF{mKl lir:nin 4. l'(onnsaHHn ra xBrni

)lrulrorcl 500 m"

fia.wa: I Poaa'asaaua
C-=5HO=5'100@l- 1

I -- b00 u _l 
Peanrrane na qacrora v = -.4:: ,T oni

r.-2 | .- \2L- i 
l X=zn Jl,c , BBiAcra oAeplcrrMo: t=7fu;

), = 6, 28'3.10-",ft 5. t-O-r4 {0-* -- 1884 ln.
BiAnasiAr':1884 rvr.

28. KonnsanbHr.ui rconrSrp cKJra{aen}c;{ a itou,qerrcaropa evrnicrm 5
i rcoryurrn ai arrinnoro in4ynrraunicrro. B?rllHa.rurra ingyx'runnicrf
KoryrrrRr.{, aa anoi ronryp pe.sony€ B eJrer{rpouarrirlroro xBrrJrero Aon.

lr,.a.rl le . .ar I

Taxuu qnHoM, €", =I--:-_r 4 l, ='t--:-----: .

^ty
Bri4xo a goprnyaoro Toucona v = - 

*L , rogi X=2ncJ[d .
2nJLC

Poea'asaruaa

.lf =9 i

lv = 1'10' 'or 04 
- * .

5.10'

25.r04
=tr4.10{ fs.

4.3,14 .9.tr016.5.10-s

Bi)noei?a: i.4.10 6 fll"

29. I(onnsarsnr,rfi rcorrr:yp paaionpufi Ma,ra cxraAaerr,cfi B Kongelicaropa
er,rnicrro 75 n(F i KorytrrKr{ in4yrcrznnicr:ro 1,34 rvrIs. ,flra lracrora
BJracHr.rx KoJrrrBarlr,{ron'rypy pagionpr.rfi uava? Xsufii .ar<oii 4ouxcunu
npraf, uae pa4ionpuft uau?

Paaa'naarurust

Bri,4uo a $opray.noro Tonrrcouat

X=ZnI"JYC .

2. 3,14,17 5.].f,'12 . 1, 34. 10-3

),=2 3,L4.3.r0u.rfrs.10-".ffi4,r0-' =b9? m.

Bi1naaiEut 0,5 . 106 fu, 597 m.

50. V xorymqi nrauurae EPC cawroinAyrcqii 0,23 nrB upn srvrini crz,rr.r
crpyMy r:a l- "{ ea 0,6 c. Bilaxavvrr Ea*rrru:ay xrNai ei.rnponainrosan-
lra reueparopa, y KorrrrBarannfi rconryp t{Korc} BxoAr{fr} iIfi $oryrrrfta
fi rongencarop erruicrro 14,1" ntF.

Artxe, )',=Zne

-__^*ffi),,=2.3,74.3.100.,:' 
- 

=831 rvr.
lII

EiAnoai0a:831 u.

51. llactora curualin y re,ne6aqeugi 50 MIq. Bi,rsxaqurn xinrxicrr 4oa-
intrIH xgr4Jr6 cr4rHaJry, rqo fipnnaAa€ Ha 1 etreMeHT 3o6pa)KeHHg, fiKrrdo

npo"sroM 0,04 c nepeAaer6cfl 5.105 ener,aenrir ao6paxcenna.
JIawot
v=50MIq=5'107ft1
/ =0,04 c
n. = 5.105

N _?
Bi6noaiAa:4.

52.06.{racrlrrra ai4craHr, ,4o neperurcoAr{, fiRlrlo c}rrr{aJr pa4ionor<aropa
noBeprryBcfl HasaA rrepes 40 aaxc.

Poee'aaarua,s

Bi4cranr ,qo nepeurtoA t t =# ,

I = 
3"Lo8.4.Lo-5 

=6.l.or na.
2

55. Buana.rura Hafi6irrrny it uafiueuruy 4anrricrr BrrJrBJreHHff MerH
pagiolrorcaropoM, fircrr{o rpzra,nicrs imnynrcy 1.0-6 c, irmeprar lracy
rrinc i*rny.rucaMlr 1"0-6 c.

Paea'aauwna

lirn =10-s c

Af =104 c

, cat
trn^*=*; i

T_

1
I"

V=-_--7:, TO"(i
2n.jI"C

= 0,5.1"06 fir,,

l*,,r=S;
!auo:
C = 14, L niP * 1"4,1 . 1"0-12 itr)

A/=L A
Af *0,6 c

Pose',nsanwn
l.ta:i

i3arcon @apa4efi €.", --111 ,-' at
lle A(b -* or.risa marxirfioro rroroKy;
nS=L.AL

'*-, 
=l*{=1'5'1oa m;

,.,, *.3SF{*t,F.lor u.

L^o* 
- 

I

l*in -- ?

I

fiawo:
C = 75. 1,0-12 cS

-L = 1,34 .10-3 N;r
fiaruoz
Lt = 4O taxc- 4'

Bi}noai]a:6 ' 103 rvL

*j,r: j''rl i o 1-t--***"1
l"* ? I Bilnoatlat 1,6.104 r*; L,5.101 m.



r
210

t*?

q=Y

Teopin nnoc

54, Tereselra Bvcororo 300 nn nepe6yBae B aoni upalroi ru4ruocri o[
upufMarbuot aHTeHu rerenpnfinrava rracororo 10 tr. Brasua"{uru
crang uir*c HlrMr{,

Poae'saanna.
I/=300 rr lOcxi"rrrxr4 'reJreBex{a ft aimesa
h=L0 m I uepe6ynarorr y aoni npauoi nu-

4uuocri, ro J =AC * Ao"nqna,
rogi AC afta""ni ,

Poarnggertlo npavroryrnraft tpu-
nyrHnx BCO:

Bc --JAo'*O

rc =r/(fta"",, *H)' -ft, =\,fi.' +ffi& * H, 43 = $Hn"W t

Bc=@=61968rvr.
Poar;ranervro npflMorcyrrrr4i rpmxyrnux BCOt

ea=r[.+a']ffi ;

AB=J(fts +n)'-n! =inl,.zna*n, -o: =Jinn"*t,;
gg =v6{o6,+J0u+tf =11814 nr.

l=AB+BC;
I = 61968+1 I 3L4 =73282 ur.

Bilnoaiiu: 73282 v.

Feomerpnuna onrilila

I'o:nin 4. Konrieanxn ra xBnni

/(uox cepe,qoBr{rq Jre)rcarr' n o4uiii nnoutrr'rui, nyr ri46rananna 4opianroe
rcyry na4innlr.

3arcou 3aJroMJreHHs. IlaAaro'rufi nporvrinr,
rrpouinr, aa"nounennft i nep[enAr{KyJrflp Ao rpa-
rruiri noAiny ,qBox cepeAoBrrrrl Jrerrda?F, r ognifi
rrlonlnni, [pr4qoMy ri4uoureuna cunyca Kyra
rraginxa Ao crlnyca Kyra satloMJreuurr € BeJrr{-

,rnna, noc'rifiHa ,IUrs AaHI4x cepeAoBl{ul - tsiA-

lrocnr,rfi noKaBHl{K gaJIoMJreHHa n21 :

sln (X

"t 
= 

"i*B
Bilgocnrafi noKaSHUK SaJrOMlenHs Aopieuroe niAnortreHHro IIBI4AKOC-

0,
refi csiraa B .qaHrrx cepeAoBrrrqax:. nn = lj .

AdCO.nrOruufi rrOrCaBHuK gaJIOMJIeHHtI --- IIOKa3Hlllt aa.nou,renna ri,4-

fiocrro BarlryMy, ulo rroKagye, y criar,rcr'r pasis ruslaArcictr cuit"la n 4aHo-

My cepeAoer{u1i ueHure ursuAxocri c sirra y naxyyrrri :

c
lL=- t

flosne ritrdunannn
fpaununufi Kyr rroBroro ri46unauila oo -

xyr naAirina, ,:a arcoro nig6yBaerbcs noBne nig-
6ur,ar:g.'a csiura.

fio = arcsin n, f n, , xe flt) ftt ,

3a ymoun u>ct' Bce na,xarcqe cgirro noe-
rricrro siA6r.raaerLcs ycepe,q14rry cepeAoBr4rrla.

zn

Ir& ocHoBt ra.Icr4x yfiB"rrelrb xpo cnirnoni rrpoueui.:

- upavro.niuiiixicrr norrrnpewus n ogxop!4uor*y eepeAosuui;

- Hea&Jrerrcnictn rourupe$Hsr csi'rJio*!:x ny'rxis,
Cnirnosuii npouixr - ninia, yajdanr*{ nrot noruraproetr,ca enepria

ceirroenx erlercl'poMaruirgv x xnllnr

[e rpe6a sHarn! feonrerprvrra onrr{Ka - poa4ia r}ioia-
Klr, rtlo B]rBqas Bdtr{oHIr norunpexua cuir.ua

3axonn reomersnqeioi onrmiln
Sarcon np arvr o-rri ni iitroro iloun{p*lrus tln iura.

B o4iuopi.guovrl/ cepe&onr4rqi a6o naryyrrai eni'rno
nourfi proerilcx npxuoninifino.

llaxox *irq6ranar:nn" fla4an.rsi.i upotrins, niA6n-
wrfi nporvrinn i nepnenaary,irrrp l{o rpar*nqi na.qifiy

Ouruqrra rycrrrna cepeAollnqa

flpouinr ia cepe4onnula s 6iin-
IIOIO ONTI.TIIHOIO IIy'CTIIHOIO IIEPEXO-

l\',Tr,y cepeAoBllu{e 3 MeHIUOio On-

Trrr{Horo rycrr{Horo, ro6ro nr> nr
0<8.

flporrixr ia cepe4onrzula 3 MeH-

lroro onrrdalHoro fycrr4Horo fiepexo-

Arrrb y cepeAoBnu{e b 6insuroro on-

Tr.rqHoro rycrrrHolo, ro6ro ntcn, ,

u>B.
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lo6y4ona aobpaneenua E rrJrocnoMy,4eeprcani
fhocre Aaeprcalro - flirocxa ni46ranrla noBepxnff.

',,..'".lt d

So6paxceunx npegvlera B nJrocxoMl'4aepxa;ri e ytrBHnM.

flpoxo4xenns crir.ra lrepeg nroc$onapaneJrbny nnacr[Hrcy

c,{ - SMrxIeHHg npoMerrg.

flpoxo,qucenng cnirta alepes rpnnyrny npuaMy

,flrcrqo nemae rroBrroro ri46nnaxnt

lfplr uonninn si,q6uranfii

Bacrocoayerrca
a nepracroni

Bacrocoayer:rca
y nig6naavax

Bactocosyetlcs
s 6iuonrfix

35. Cons.rni npovreni na.qarorb Ha oeMJrro

nig rcytorvr 30" 4o odpiro, .flrc aa gonouo-
roro IrJroclcoro,qaepKaJra ocnirnrrz Ar{o RoJro,qfigfi?

!,ano: I Poaa'asauua

Po:gin 4. Konnnannn ra xBnni -*

,qaor" To4i r{y'r rrixr naAarovrnu i aig-
6r,rturvr npomeuem 6y4c 4opiauronaru
90o {- g. Ocrcimrcra rcyr na4inrix 4opin-

Hroe Kyry ri"46ra:rra, T=3qlg ,

CanoBqnrenu

u = 30o I As€pnaro ueo6xi4uo nocraar{Tn Ta-

; - 
,, _l 

RHlv[ rlnrrc]M, rlo6 eiA6prrlrfi npomiuly _ ? | 
K4rq 5llEurvr, rquu 5rAu4r'4[ rrpurvrrub

I oyB rrep[eHAr4KyJrripHrnr4 Ar{y KoJro-

BilnoeiAa:6U..

56. fixoi Blrcotu noBr4HHe 6yrra nnocre fisepKarro, rqo6 alr gmornn no6a-
qurr,r ce6e na uoruufi apicr?
Poee'ss{tunn
flo6yAyeirao B nirocrcoMy 4seprcani Z

:ro6paxrennn JrroArrnr4 .4?'. flporraesi AA'
i AB' odnaerxylorr, Kyt ropy, rri,i1 srcrrM JrIo-
gura 6aurarr, croe ao6panceuna.

Posr$fiHer,{otpr4nyrurrrcu AA'8" i A{n .

Bonra no4i5rri, romy

I 
ra&uM trr4HoM, y= 9Q't3o'-69".

+:4 = 
g-{, 

arrc A'B' =a.B , oA' =aA , AA' =znA , rowryaA (n'
, ani4cr.r OC =!an.2OA AB

OA OC

flxuqo Ats =.{, , to AC =+,
x '_- epicr JrroAlrrru. z

Bidnaei}u: L/2.

57. Busga.rnru $oxycny siAcraul yniruyroro AaepraJra, arcrgo fioro
pa,qiye rcprannrnra 50 cm.

Poaa'saawaa
R!'= , , Ae I"t - paAiyc &pr.rBrr3rir.r c{repuvrioro

or"oiuru. F = 
o'5 

=0.2e *r.o&

R = 50 ctrn = 0,5 rr

Bi?noai0u:0,25 m.
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106 rcu/ro4, a y
NOXASIII{K SAJIOMJIE}I

frrrnin 4. KonnaaHHR ra xBnni
215

58. Ha ri4cr:aHi 20 crvr eig onyx.noro c(repuvnolo ABepKaJra B
Kpr,rBr43Hr,r 2 ru poararuo- ll. Ityr uagiunff npoMelrs Ea rroBepxHlo pirunu Aopinsro€ 25o ' B$aua'

qltrlrl Kyr BaJroMJreHHtr npoMeHlr, aKrr{o runz4xictr noull4perrFa cBlT-
saHafi npeAMer Bracororo
10 cr"r. Blraua.nrrr Br4cory
sodparxteuua npegrrera. Ha
arcifi ei4crani nepe6ynae
ao6paxcenrra npe4nrera?

Iano:
r=2 yt

d=2A cm= 0,2 rvr

D = L0 crvr = 0,1 lvr

59. IIIara4xicrr, csirna a cxni
8L0 . 106 xrvr/ro4, Br..rssa.rurra
CKJIA.

,Qauo:

!ano:
u =2.108 v/c

na n pi4uni AopiBuro€ 2,4'L08 wr/c.

Poea'aaaHtta

(Dopruy,u a AJrs onyrcJroro i4aepxaJra :
r2ateF=--I=1 m:22

111
f r d'

Pose's.sonrua
sin cl cn iAe n=-,4e c=3'108 M/e-
slnD u

rrrBrrAlcicrb cBiTtIa y BaKyyMi, a u -
tuBKAKiCTb CBiTra n peuonlaNi.

usin0SlnP=- '
c

2,4.1O8.O,42

"i"9=ffi=0,33;
sinp-0,33 + F= 19o.

Bi}noai|u: Kyr oarIoMJIeIrHs 19o,

42. Kyt na4iuua rpoMeus rra nouepxulo pi.quxn AopiBuroe 45"' 1i::-1-
qurlr Kyr 3a$oMJreHIIff rlpoMellfl, ffKr4o nOKaSHrrK SAJIoMJIeHIIfl plAI4-

llttto:
u .2,4.1O8 r'r/c
n ,.25o

ll-?
11--=-+Fd

snisc,, i= +f a6or=-#,r=_W=_**,

ra*ol* *;=f ,o,=+,4=#*=# *.
Bi1noai|a: 7/6 v,l/lZ u.

Poaa',ssaanst
ut=71.3"52.\06 nrvr/no4 = 19,82 . IO7 w/c Bi4rocunfi uorcagnrarc sarl

Poee'aeav.rta
sin cr

-=n 

i
sin P

sin ct sin 45o O,7 ^ AegIIl D=- i slJl p= 

- 

=- =v, =s'' n 1,63 1,63

sinP=6,43 =aF=26o.

Bi|noai)a: Byr aarIoMJIeHIrfl 26o.

45. Kyr na,uinHs npoMena lra roBepxxlo piAl4HI4 AopiBsroe 40oi iill::-
JIoMJIeHHs - 24"' Bnsuaqnrlt Kyr SaJIoMJIe:a:afl npu Kyrl naArHH$

800.

Earuoz I Pase'aeaH,Ha
oucimxlr ,qoc.niAr.r npone,qeHo lra ognifi i rifi carsift pi'

Auni,

,r= j!g1= sitrfl, 
=+ sinB" =$!A-Bm9-;sinB, sinP, sincrl

ein80o.ein24o 0,98'0,41 -^ 41
8ln Pz = ----:-=;;- = 

- 

= u" v'

BinPr=fi,$1 eF=88o

7L3,52 .

ni4nocuraft

uil Aopisxroe 1,63.

A *tjr2

-,/
J'IoMJIeIIHff nr,=!3.;

u1

22.5.107nrz=lgg{1gt =1'135.

40' Braanaqraru uorca'Hz* BaJroMJreHHfl c*Jra, .s*rqo csiTao rrorxnproerr-
cs B rrboMy ei ruar,r4rictro 2. 108 wt/c.

Poaa'aeatuta
floragnr,rr BaJroMrrerrHfi ,=L ,

4e c =3.108 M/c - *r"ar.i3r" csirra y raxyyni,
u -- uraz4rcicrr csirra n pevoauHi;

3 .108
n=-=1.5.

2. 10"

Bi}noai)u: 1,135.

dt* 4oo
0r = 80o

9t= 24o

nt= n2=m

Bidnoai1a: noKagHI{K BarroMJreHHs cxna 4opianroe 1,b. Bilnoailat r(y? aaJlouJtesna 38o.
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!,ano:
hr,=2 w

hz=\ tn

0=30'

AB.
cToBna;

Teopin nnoc

tl4. V .qno eo4ofirura rnlz6rataoro 2 M s6nrufi croBn, rr{o Bttcrynae 3

na 1 u. Brrana.rurn AoBricngy rirri croena, trKIrIo Brrcora cogr{a
o6pie*r 30o"

Poae'asanaa
flonxuna rini croena.qopinrrroe cyrvri

aoBlrcr4g riNeft si,{ HaABoAHoi qac

rlasn ft ui,qnoAnoi qacrrtrrll croBrral

n=1,33 | l=\+12. Poar.xsne*ro npffMoxyr-
nrafi tpnxytrrux A-BC;

- h2 Br,rcora na4ao4noi qacrl{ur{

CB=lz - AoBrKlIHa tini ua4eo4nor

I'otAin 4. KonneaFrHR Ta xBnni

-* 
::\,217

Crc;ra4ervro cucreMy piarm* :

I sinq, I sin(60"-B)l-=tl, | \ .:.=1,6,
isinB +l sinp

Irao"-(P-u)=120"; [u:60"-B
sin (60'-P) = l,6 sin p ; Bpaxoayroqu,

rqo sin (r -y ) = sin r' cos y - sin y' cos r, oAeplrcnMo:

sin 60n " cos p-. sin p - cos 60" = l-, 6 sin p,
a orJraAy Ha re, rqo sin 60'= 0,86 i cos 60" : 0, 5 , o,4epncrluo:

0, 86. cos p - 0, 5' sin p = 1, 6' sin p; 0, 86' cos p = 2, 1 " *;tt p'

=''^t;"i"0= = 1. + 2,4tgg=1 + tgF=0,41 =+$=23",
0,86.cos F

rogi cr = 60" - 23o = 37".
Bi)noei0u: rcyr ua4inna 3?o.

46" Ilporwinr na,qae niA ryrou 60 rra cxlsuy fiJlacrrlny 3 napaneJrbul{Ml4

rpaxawru. BraBHarIr{Tn roBudrrHy nJtacrrlutr, fl rcrqo

nic.ux auxo4y o nei npouinr auirqaerrcr ua
2,5 cru. floraanrarc BaJroMJreurrfi crc;ra 1,8.

Iaao:
a=60"
Ld=2,5.1A-2 vr

n=1,8
d-?

qacTvlrrn.

.ABtg0=-"cB
ocrirsrn

h" h,
4 

-- 
Ln --r {* AL2 !5v

PosrrsueMo npflMorcyrnrrfi rplrxytnlrn CFD:
CF = 4 - Bucora ni4ao4roi uacrr4rrrl croBna;
DF =\ -.qoB)nlrua rini ui4no4nor uactr,rnra;
p - xyr ruixr saJroMJreuraM npovreneu i nopMaJlJrrc Ao rpaxu4i

ABox cepeAoBnrq (noeirpr fi no.4a);

tg30'=0,5?, L=#=1,?5 rvr.

tsg= D4 
- lt * t,

cF hl

stn ct
SHaI{AeMo tg P: 

- 
= n

sln p

Posa'aaaa+fl
3uafi4euo Zp - xyr aarloM-
JIEHIIfi:

sin c sinct---t-;=n =+ srnp=-- '
srnp n

sinP=Irni9" = 
oi8^6 

=o,az + F= ?8".' 1,8 1,8

SnaftAerrro lA: $ + 0 = cr + 0 = s - F,
0=60o -28=32".
Snafineruo AC:

,ire= ff = 
Ad + AC =g= , ne Ld.- alriuleuna npouerrs.

AC AC sinO "

AC =2,5 +0,-,' =',U. !9--' =n,7.10-2 u.
sin32o 0.53

Snafi"qewro AB=d:

"o"B= 11 =+ AB=AC cosF ;'AC
AB = d. = 4,7 .10-2 . cos 28" = 4,7 . 1O^2 . O, 88 = 4" 2' IA-2 m.

Ei|noei7vt 4.2.LO-2 ttr.

,ooi "il69" =1,88 =+ sinp=IEe0'= 9'99 =o,uut" sinB 1,33 1,33

sin B - 9,65, 9 = &7" ; tgp =tg 37o =O,7 5'

\=2'O,75-I.5 u. I =L,75+1,5=3,25 u'
Bi|noeiAa:3,25 w.

43.46'Eucnurr,r xyr na,4iuns npoMelrs rra rroBepxHro
crcJra, .fiKrrdo Kyr mirrc sa.norvrnennM i si46r.irnM npo-
MeHrrMn AopiBHroe 1.20o.

fiano: I Poae'eaaruna
n=L,6 I tt=y- aarcorr sig6r,:aaxua
0=1200 | 0*180'-(F-q)
a- ? | sincri 

--=nI sinF
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Ld -?

!auo:
nr=2,42

N 

-,

nz=1,33

L
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47. Bzsna.rurra srvirqenna rrpoMenff, trlo npoxo.qrrrb rrepeo n
Jrenbgy rrJracrnny roBrqr{Eoro 4 cu B rroKa3ur{KoM
BaJroMJreHH.s 1,6, axrqo xyr na4iuua 4opinnroe

Frrvtln 4. KonnsaHnn ra xBnni 2L9

1u
sinCX,o =J-=- =) u =c'sinGo ;

u = 3'108 .sin 42o = 3'108 '0,669 = 2, 007 108 r"r/c.

Ri|noei7ut 2,007'108 rvr/c.

i0, Axepe.no cnitna poorvriulene ua 4ni axaapiyrvra ralr6ranoro 0'5 lr' He-

npoaoprarl AI'IcK Jlenclrrb na nogi TaKrlM rrItHoM' t4o cuirao He BLIXo-

,r1arr is no4vr. Bnsuavr'rru pagiyc AI'tcKa.

JltttLo'. Poae'aaaruua
flporvlinr ceit.na 6y4e nraxo4rz'

T14 3 BOAI{ rrpu 0, < do , Ae do -
rpanr,rvnnft ryt.

I 0,5

{xo uon'aoarufi ig uoraauurcoM SaJroM-

r| (]HHg Cepe,qoBr4ula c[lBBlAHOrrreHEaM ]

,1
SIII(Xo =-'

1
Braaua.ruuo c[ol CIo = g1g51n 

- .

PosrrsHeMo npaMoKyrHklft rpr'rryrnrar -ABC:

AC =h - ura6nna arcaapiyrvra;

AB = R - pagiyc .qilcKa' qo JIexcLIrb na eo4i'
ABRtroo=# t - * =h't€,ao; R=0,5'tg49'=0,5'1,15=0'575 m'

Bidnoeiia:0,575 wt.

fiano:
(x=55o
d=4 cvr=4'10-2ru
n=116

Poae'neaarua

Poea'asaua,n
Snai4ertrcr Zp - xyr BanoM-
JIEHIIfl:

sing sin o----=-*ft :t srnp--srnp n
ro4i

sinp=lrn!5" = ?Y =o,sr +0=30".' 1,6 1,6
Pogrnsne*ro rABC :

AC = 
AB; =J=, tc = 

a'rl.'- 
=n;t9-' =n,ub.10-, u.

cos B cos p ' cos 3l-o 0,86
3 aACD:

"i"e=T= 41 =r Ad=ACsin0;AC AC
B+0=a+0=a-B,rosi
Ld = 4, 65. lo-2 . sin ( 55" - 80. ) = 4, 6b. 10-2 . sin 25" =

= 4, 65.10-2 . 0, 42 = 1, g5. 10-, rvr.

Bi1noei7a: 1, 95. 10-2 rr,r.

48. Buana.rutra grarrerrulr rparrr{rtnofo Kyra [pr{ uepexo4i caitJla a aJr
sa y BoAy. Ilorasurdr BaJroMJreHHff no4r,r 1,88, aJrMaaa - 2,42.

sin co =IL . Ipanzvnraft ryr
\. 1,33

0o = &rCSln 

-

do = &.rcsin 
nz

n1

Ainra

Jliuaa - upoeope ri;ro, o6Nrexceue Aso-
ua c(pepv'rxuMr{ noBepxrrfi Mr4.

Ue rpe6a 3Harn!

B nopIBHflIrHr

= arcsin 0, 54 = 33a .
Jliusa Hasunaerbcff Tolrrcolo' srrqo ii ToBlqrrHa Mara

s pa4iycantra KprrBllsHrr cSepuvnr'rx noBepxosl"

BiOnoai}u:33".

49. Br.rrrxa'rurra urnra4nicrr csitra n err.uroBoMy cnupri, axrqo rpau n atufl
Kyr BaJroMJreHnfl rrpu nepexo4i npoMeufi ei curapry s uonirpa gopin-
nroe 42".

flano: I Poaa'asaaua
u^= 42" | 1

--g ^ -l slD o.o = - , Ee oo - rparr,r.lnnfi ryr,u-? | - n

o=L ,4e c =3'108 M/c - umn4nicrr csiraa y naxyyrvri.
U

.------"---- 

---r"'.

j

o << Euo

cxeMaTuqHo

I
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Ocnosni enemenru ninsu
Io.nosxa onrfiqna nicr - npsMa, udo npoxoArdrL r{epes qenrpra cSe'

pr{rrnlrx [oBepxo]rb Jringu.

l'o:Ain 4" KonneaHlin ra xenni 
--.-- \ 221

Poecironarunaninaa(onravuzftrtrenrp y-- __--.n
poeuirqenufi y naft6inuur rourcorvry wricqi .=--+\ ^ f"
'rinalr). flpoueni, ulo naAalorr, na liuav #rflpareJrbuo r,orosHifr onr?ivnifi oci, nicnx I
npoxoAlrcenufl ningu fi4yrr rax, ;r1o ixxi / \-t\
lrpoAoBxce'r{ff npoxo,rlffTb uepes rpoxyc , 

t- 
-""-}rrT

l)oaTaurosarrffr? e riei croponlr.niseu, eRi4- .\
r(a naAaIoTL npo*reui,

IIo6y'goua so6pancerrr, y ;rinai
.{n,s uo6y.qou4 ao6pax{eu6 esn.rarhlo BraKopr.rcroByrorr, npoueni, xig

ruxux nicas npoxoAlrceaufl qepeo .niHea nigonrnit:
1. flpominr, rlo npoxo,quri, qepes onru.rl{fitr"r rder{Tp, ne Ncixge cnoro

HaupJrMrdy.

2. flpolriNr,, napaae.rrr,nrafi rorosniil onrn.rrrifi oci.

3. f,IporriHr, rqo npoxoAnrr, arepes $oxyc.

So6patreruua rnowcu,t4o He neucumb Ha zoJlolHitt onmuvrliil aci"

--F+-

Ontn.rxuft qenrp - ueper!4g roJr0BHot ollTlJrrrlor oct 3 JllH$oro.

-+* -+-'
--{--.-"

ltro6i"nra onril'rna sicr - 6y4r-arca npaMa, r:{o npoxo,qr4rb rrepes on.
TI{IIHl1l14 qeHTp.

->=Sz*z'aTi-r/- v _>r.

(Dorcyc - TorrKa, y firtift flicfis Ba;roMJreHHfl Bbr.rparorrca nci npo*reui,
ulo na,qarorb na "riuay napaJieJTLHo ro"roauirt onrra'rsifi oci.

@onycua nigeraur'-- ei4cranr eig riuan Ao Ii goryca.

o f * Q.:_>
FIF'

Onrnrrna cuJra .rriugu - ReJI Lr\rfi rra, o6epuena rlomycniii

Oorcanrna lrJrorqnna - nJroilIllna, npoBegeHa uepeo {ronyc ilepfleH-
Ar.rKyJrff piro .qo roJroBHoi oci,

S6Npansna uinsa (ontr.runnfi qexrp
posrliuleurafi y uafiSiar,ur ronctorvy nicqi
linau). Ilpoueui, rqo na4arorr, Ha ;lincy
napaJreJrl,Ho roloenifr onrra.rniit erci, uic-
JirJ npoxo;l)*ceun"s rir*Bla s6uparotrc* n ii
$onyci"

Poscircna-nr"xa

.A
H8 cxeMr 

*
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Xi4 nyvrca napaJ'reJrrrnr{x upomenin, rqo fi4yrr
yBAoBx nodi'rnni ourn.troi oci

Ilicna rrpoxoAlrceHufi rrepes s6nparir,ny ;rirrsy npoueni uepera
ca a o4uifi:rouqi, rqo poauiulena y eorca"nrniri nnorqzni .ninau.

$oxa.nr,ua
nJrorqr{Ha

flic.na upoxoAlr(eHnrr uepea posciiora..rrr,xy.ninsy [poMeni fiAyrb r&Kr
u{o rxHi npoAoB)rceHHfl [eper]rHaarbcrr B o4nifi rovqi <6auxcnroi> $O.
x a;rrIIol' nJrorrd?rHr4.

Qoxa.lrrna
nJloilIIlHa

lfo6y4ora ao6paxeuua Totr$u, rqo ner$r{Tb Ha ro.nosuifi ouru.ruiri oci

,{iricue Bo6pa}Kenuff: npoueni, rqo npoiiur,rra Kpi3b rin3y, yrBopro-
rorr, a6incnrfi nyuorc i fiepernHaron'ca e o4nifi rovrli; uor*e 6yrra orpr,r-
MaHe Ha expaHi,

VarHe ao6 pa rxe HHff I npoMeHi, u1o n pofi ru,r ra xpisr, .rriuay, yrBoprororb
poa6ilrcnuli ny.rox; nepe6ynae e r:ouqi neperr.rHy npoi4oBlide'r, npovrenir,
rqo npofiruaN rcpiar niuay; He Mo)r{e 6yru orpr.ruaue na erpaui.

Haftearxr'eirloro BJracu4Bicrro ecix onrr4 qHfix cr4crenr e o6oporuicr:r
xoAy [poMeHin: 4xepe;ro i ftoro ao6paxeHH.fl BaB]r{Arr Mo)rcHa nouinsrra
uicqarrz.

I'oznin4. KonnnannR ra xBnni 223

I >0 A4g a6upa:nr,xoi;riuara; F <0 Ann posciroranbHol';

/ > 0 Ana gificuoro 3o6pa)*cenHff; f <0 Pla yaBuoro;

d > 0 , srrcrqo na .niuay ua4ae poa6incnrait nyuorc npomenie; d < 0 ,

ru Klqcr nyqoK a6i)rtnuii.

S6i"nuuexnn fiinsu

r -4,
n

,U -- nisifilllrl"r pr:amip ilo6palKeulrff;
h - ;riniiinraft posivlip npeAru{:ra'

lrl
EurcoHyetr,ca cninui4xourexxn I '= lil .

tdi
ftpw d > 0 r,oorrc.nnsi nacrynui Bu[aAKu:
1. | < 1 _. poaciroearsna iriHaa oaB)reAr Aae y'fiBHe ra SMeHrleHe 3oo-

patKerrH fl rrpe,rlMera (oxy;r apr'r AJI t{ KoporKollopltx )'
2. f >L " d<F - 36upa'{bta .ninse, $cpuye y'fiBne ra sdirbureue

so6palrcefl H$ npegMera ('nYna) "

d> F * ao6paxteunaAificse;
d < 2F - eodpaxcenrls s6i.nr'ureue (npoerqifirr'rfi anapar);
d> 2F - so6pa;xerrrfl smeuurene {t}oroanapar)'

51. Blrsna.rratr,r (porycriy nigctanr gno-

onyNnoi. aiuau, l4o Aae 4iircue so6pa-
CamoB.tnrenb

iill
tl

Eceurrff [pe,qMera, pograruoBaaoro na ui4crani 20 cu ai4 'ninau, na

rarcifi carvlifi eiAcraHi ei4 Hel'

Iauo:
/=20 cu=
d=24 cw=

20 ' 10"'zrvr

20' 10-2 u

Poae'nag*tta

@opmyaa;riuar,t | =-'f+d
111_=*+_ =F df

111111
- -=---V-A-7- t-r d'I

o = 
z0-r9i.?f...l!:= 100-1!-i =10.10 

2 
wr = 0,1 u.- 20.10-z+20'10-' '10 10'

BiAnoaila: $,t rq.

52. (Do:cycua ri4c:ranl 4roouyxaoi ,:insu 50 cm. Ha ni4crani 60 cu niA

uei poataruonanrail upegruer Bl'rcororo 1,2 cu. EucHa'rurn rr.rcoty so6-

pafirelrnl{ npeAMera fi nigctafir ni4 .riuar 4o ao6parxeuua'

frawo:
d.= 60 cu = 0,6 wt

F=50 cu=0,5rvr
h =I,2 crvt = 1,2 ' 1O-2 n'r

Pose'a:tauwa

rx]opivry.na ;rinan
t'd

Tctl(l / =-,--.
{l - l,'

(Poxa.nlra
NJIOIIIlz HA $oxa.nrna

nJloulnHa

@oplryla nirrslr

f ^-?; I1 *-?
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S6i.nrruegna rrinsu +=H*u=ffin;
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ft. llo6pa*eunn flpeArvre:ra, poaTarrroBanoro nepeA poecirona.nlnoio,rin-
luoro Ha nigcrani 50 crvr, n 5 pasin Mer{Ere rrpe4Mera" Bugxa.r[rra on-
'rhrIHy clrry.nincn.

" 0,5.0,6r =-----+' 0,6-0,5

n= & t.z.
0,6

0,3
=--_ =o

0,1

10-2 = 6'10-2 u.

d- 50 cm = 0,5 wt
,|

t-

It?

Poae'naaurua

Onruqua""o" D=1,
F
111

a lpopMytla $t'rrBn 
- 

* 
- + -Bidnaai)a:3 rvr; 6 . 10-5 r'1.

53. @oxycna ri4craxr o6'extr'l
1.0,5 crvr, Fueuavurlr oPict
ua r$ororpa$ii 8 cu.

frawoz
F = 10 cu = 10' L0-2 ru

f = L0,5 c*r = 10,5 ' 10-2 vr

f/=8 cu=8"10-2ru

Paaa'naaruna
111 1l r Fl

--=----.TOdl {IF d f d F f f-F
B6i.rrrrueirua nirr", -\=gl * n=Wnh ldl ldl

ra @roanapara 10 crvr, a AoBlrcurra
JIrOA?rrig, flfirqo BucoTa uoro

8. 10-2 . 10. 1o*'z

(ro,s.rel'*10'10 '?)

S6iarurequs T

lli.ucrasunmu crcJra,qeMo fr posr'axcelro cucretry pir-

[r,=r, l:==+, t/=o,r ',ld - lt'o o 
= ] r I

ll-1=", l+- t r'=--ot=8AnrP'
lf d tf o,s=u' I o'r

Bi7noai)v:8 Anrp.

16. JIaMqa pos'raruoBasa na ni4crari 2,5 na ni,q enpaua. finrqo nairx.nau-
norc fi ercpauorvr nouicrr-mn s6upa.rrny nixsy, ro ira ercpani. SyAe -rir-
xe a6i.nrruese ao6pancenuff Jralrrrlt " ,flrrqo nirrsy nepenricrrarra na I nr

6.nuxc.re Ao expaHa, ro rra expaui 6y4e uirrce 3MeurneHe oo6pa:xeuua

fr l/l
h ldl

SHAIICHHA,

. HFf HF
lfL=-=--'"-lrl(r-r)- (f -F)'
BiOnoaita:1,6 w.

_ 0,8
0,5

54. Jlar"rrra po:,TarrroBarla na ei4crani 2 Lr nig ercpaua. I{a axift sigctaui JraM[rr. Bnana.rarz $oxycny ei4craxr.
enpar{a norpi6rro nocraB}rrlr a6rapaatay "niuay a (rorcycltorc ri
rro 40 cm, n4o6 o4epxaru na expani uitrce ao6paxrenr'i.x launr,r? l-- 2,5 yt | ,{na eraauaqen}ra Qoxyerroi ri4crani rinar,r crcoprcraeMocs

frano:
f +d=2 wr

F=40cu=0,4n4

Fose'asaaua

@oprvry.ira nixau
111
F df

df

-. 

TIIACTS
f+d

o,4=Q:!)t

t2*f )f -a,s;

axaqeuxa fi poea'axcemo piniranua riAuocno /:
9{, a=z-t,

f' -Zf +0,8=0; D =4-3,2-A,8,rosi 16=0,89.

,,='*o;un =t,445;

. 2- 0,89
I- = =u.oi)a.

2

BiAnaaiEa: na Bi4erani 1"45 *t a6o ua sificrani 0,56 *r.

npeAMeT

1111**+__---F.-,
d1 f' d2 fr'

Ae .|) -* oflTlr.{Ha cr,ura.nixsra;
F - Qrorcycna nigcrans rinan;
d, d, '* giAcralrr oi4 npe4rvrera .qo riNaH;
f ," f z -^ ui4ctanu rig.riaar,r 4o ao6paxcennn.

n=a=
F

a = 1 u I rloptuyroto JriHBtr:
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Bzpaararvro f, f, ir d, .repes l, ai d,, ari4uo e prrcyH6oM:

h = I - dt i f, = dr+o,raxor*c d, = l - f"= I -dr - a.

fli4crawrnro BHar{e}rns fp f , it d, y (popmy;ry ninalr, oAep}fir4Mo:

1111
dl tr-d, l-dr-a d,r+a

a OopMynr.i "niuau sunJrnsae:

IxrePQePeuqix
Csirrosi xsuri, siA6mi .qsolla

lrrtr, piani rrrJlsxn' ro6to euHnxae

B Tourcr{x n.nirrax
noBepxufl Mtr tonxoi nrinxra' npoxo-

oianzu.a xoAY Al.

Tn,rtln 4. KonnsaHFtn ra xBnnl

l-a
' sBrAclI ot=-T;

1 I I f,+d, d,f,..._-...._+-=-.TOlLl ! =e"r'4f,frdrfr+d,
B otprauaxy tlroprvry.ny goxycuoi aigcrani ninara F nigcranrauo s

ueawa d, it fr.
I'-a2

'Iarcuvr arygor\{. F -:-- '^41
Bi0noai|a:0,525 nc.

e =?'l':!' =9:2--X-1 =o,ozr *.4.2,5 10

CaMoe,{nrenu

&remeurn Qitnrnoi onrnxn

Ue rpe6a 3Harn! Oianrrna onrurca - posgil Sianxu,
BHBqa€ BaKoHlt flourrrpeuufl csi'r,'ra Ha
nPI'tPoA-r/ csitronnx nPouenin.HOBr yffBJIeHHg npo XBLIJIbOBy

Mouoxpouaru.ure csirro
noro xnuxi. (a6o vacrororo).

Xsursoni s.nacrnnocri cpiura rroscHrororb sBrrrqa iurep$epen
Iu@paxqii, nonapraaaqii ft 4racuepcii.

lnrepQepenqin ceirna
InrepSepenqir crirna - rpocropoanfi nepepoano4in cnir

ro rroroxy npr,r HaKna/{auni 4nox (a6o 4erciasrcox) xoreperrlrnux csit"
iroBr,rx xurdJrb, y peayJrbrari 'roro B o.qur{x nricqax Er.rur{Karorb Ma
cnr\{yMn, a s ixrunx - rui.uilnyrvrra iureucrasnocri (iureplpepenqifiH
rcaprv ua).

Vmosa inrep$epenr1ifrnux marccurvrynrir:

Ll = hlv.

Vmona iurepSepenrlifinnx nriniruyuir:

LI -t(zk +1)7" / 2"

Al - pisur,rqs xoAy4Box xsranr,, rqo o6yAlr{yrorr, Ko.ffraeanna n 4anifi
rovqi;

L -- Aosrrcurra xnuni;
k = A, 1., ..., n"
Korepeurrri xsuli -- xau.ni. u{o Marorb oAHaKoBy qacrory i'i nocrifiny

pisnr,rqlo $ac.

57. [o oAuiei ToqKLl erpaua npuxo'4fiTr'

aBa KorepenTurrx n] rrrt 6iloro cnir'
iu, pir*tq"rc xo,4y 3 rvrxivr' Bragrra'runa' nrci xnu'ni BvArrMoro cBrrJIa

u ,ld to"qi Ov4ytr ni4craaroBarllc'fi' sxi - ocna6lffrr, cs' srculo Aia-

nasog Aog)r(rrll xBrrJrb BI{Ar{Moro cnitla ni4 4't}-? u Ao 8 " 10-7 rvl'

- CB1TJIO 3I CTDOTO BHSHAqEHOIO

Pose'ssautts
Pisuzqs xony A}" rantep$epynqrlx nyqrclB

npl4 MaKcrrMaJu,IroMy nocu;renrri ft ocnaS'nen -

ni (yrvroura max ft min) cniua crauoBllTb:

1" " (zn +r\L - min,LI =2h -l - max; Al =-..2 . \ '2

llano:
Al,=Srvrxru=3'10-6
4.10-? rr <I<8'10-?
\ 

-'l") 
-2

ae ), - AoBlrcrrga xgulti, a h =L,2,3' "' 'rL'

Tarcnu qrruoM' rroclulenus ocsitJrenocti exp ana 6y4e uarccr.rlranr' -

"LIllI4M 3a YMOBL1 n^t"=-f,'

x -3'106 -7.5'10' rvr=0,75nrm''-4 4

I - 3'10'6 -6'10 7 
rvr = 0,6 rvrrcvr;'-5 5

x -310-6 -5'10-? n=0,5urcrvr;'-6 6

Ocna6reuua ocsirreHocti 6y4,e Ivlaxcr'ruaJlbrntM 3a yMoBr4

" 2LIt\^h=tEll

x - 2'3'10 6 
=6.7'10-? nn = 0,67 vxwr;

I

--
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^ 2.3-106 --.^-7t, ==-]|_=5,b.10-7 vr = 0,55 rrrnu;

" 2.3.10-
Lc- --=s,o I0-? rvr = 0,46 rrnxrvr."13
Bilnoeila: lnax - 7,5'lO1 rvr; 6'10"? m; 5'10-7 ur; I

min -- 6"7'10- rvr; 5,5'10-7 n'r; 4,6'10-? m.

58. Aea Korepesrrrl{x .4}KepeJra' ulo posraruoBaxi ua ni4crani 120 uxug

ruupouixrororb MouoxpoMarn.rne csirro 3lloBlrtr{Holo xsuai 480 Hil,
V peayarrari inrep(pepexqii critra na enpaxi qepryrorrrcs teruni fl
crir:.ri cuyrn. Blrgna.rurn ri4cranr rlix qenrparvua ABox saft6;ruil(r
r{r.rx reMHr{x cxryr Ha expani, qo si.4AareHr,rft ni.q A}Kepe,r na 3,6 Mi

Pose'asawua
d.=l2O uru = 1,2' 10-a m l Peayar'rat iurep0epeuqii Bl,lsuaqaerbot
],=480nnr=4,8' 10 7nr I pisuuqero xoAy npoMexie Al=Iz-lr nll
I = 3,6 tvt A)rcepeJr S, i S, 4o ro.rxr,r,A, a ral{o}rc Aolt

)Krrrroro csirrosoi xanri 1,.

Vlrosa max - piauraqx xo.qy Al AopiBHIoa

" .r.p"o*y qnciry nauisxnilrb: LI =2h *:uX,

tso

2

V*rosamin - piauraqa xogy Al,qopisnroe Ho

napnoMy vrac.ry xanin xBLrJrbi tt =Qn +\!, ,2

3 pracyurca BlIAHo, r\o l: = Lz-f t - * T' t 2)

i l-2 =L2 *( **!\' {. 2)
3 pinnnuna (2) ni4niuemo pianauua (1):

lr2 -lr2 =2s4, a6o (1, -lr)(lr+lr)=2s4, roMy rqo

(1)

(2)

I2+\ =21 , ro*1

Lt=t,-t,=zxd =x! . Tarrarr qr,rrroM, Arrrr reMrrprx cMyr, poararuoBar
2tI

1, xd
Hr.rx roprr. (zn +t1-:=::-, asiAcr.r

npzfiueuo k =L; 2,T ani Ax = xz

(2k+L\LI*=___za*,
5),' 3),"t ?\t

'2d2dd
fli,ucraBlrsuru .rueerslri 3rIar{eHHa, oAep}KI,IMo:

4.8 . 10-7 .3.6
Af =:::--::-----'.- = O,0144 rvr = 14,4 vn.

1.2 10-
Bi1noeidu:14,4 uu.

b.-

59.,{ni eyar,ri ulinnrr,r, ocsir.rrerli 5i.rrllM csiraoM, poarouroBaui na nip-
crani 0"54 MM o.qua si.q oAnoi fr 2,7 wt ni4 expaxa. Ha erpaui cuo-
crepiraerrca iur:ep$epenqifina naptuxa. Busua-rr4ra sigcranr MilK
uepnonoro (1,, = 760 nu) i (pio.rretonoro (,1,d, = 400 nrvr);lirriaura 4pyroro
rops,qxy irrr:ep$epeuqifi noro cneKTpa.

Pose'seaHrun
tl = 0,54 u*r = 5,4 " 10-a nt i Pianilqa xoAy npovenin nig geox Byabxlrx
l= 2,7 a
h=2

Lx -?

I,-760nivr=7,6. 10-?rvr 
I Bir*o""6oxy, Al =h)" *yMonaixrep@e-

).,rF400HM=4' 10-7M I penqiflrroro*uor""rv*v.
rd h?,"1
-;=RA,3BrAcn x=--:-l

Ld

rc *,=!!.J_ i *,=#,rosi A* =ry ry=Stx._r,),
d* = ffi(2, o' to-' -a, 0'10-? 

) = 3,6' 10-3 tu.

Bidnoeida: 3, 6'10-3 nn.

rqinuu o, = 4 (4iEn. uonepe4xro oagavy).

qe rpe6a rnarn!flnQpaxqin ceirna
,{nrfrparcqia csirra - sBnule aigxra-

"rrenng crir"na ni4 uparuo.niniftnoro no-
r[rrpeuna. Cuocrepiraerbcff trpu [po-
xo,qrrteuul cBrrna npiar wraai ornopa a6o
npn o6rrauanni crirnoru neperxxoA, pos-
rvlipu anux nopinununi o AoBlKr4uoro
onirnosoi xaz.ni.

IIpn npoxo4xrenHi csirra qepea Ma-
.nur? rcpyr.nzfi oreip ra ercpnHi HaBKoJto
rleurpartnoi csirroi nrstr{u cnocrepira-
rorr,cs reuxi ra csirri rcilsr4a, rqo qep-
IyloTbca.

ff oacnenru.s dtpenena: csirroai xnu.ni, u{o Hpr{xoArrrb y peoyJrr,Tarl
Au$paxqii s pisurax rorrorc ornopy B o,quy roqrty Ha erpani, iurepeepy-
rorr ui*t co6oro.

[uQparcqiiini rparrr
ffn.trsrorr co6oro npoaopy nJracrr4nxy g Har{eceEoro crrcreMoro napa-

.rreJrbHrrx uenpoBollplx cmyr (u1i.rruu), pooraruonaxr4x Ha o4Naxonifi ni,q-
ctani ogHa siA o.qHoi.



zfr Teopin nnoc npaKrnKa

Crana (nepio4) tpari d = a +b
Xea-rurapnnau1i.nr,rn'r; ;-:, ,::
b-urr,rpr,rnanpornixclcy. 

- 

s
Ha fparra naAa€ MonoxpoNlarvrlrra xBr{JIJr ig naocrulvr xBr'urboBlrM

Spourou.

JIIHSA

Al - pionr,rqs xo,qy; Al =d sin g
Inrep(bepenqifinufi uarccuMyM crrocrepiraerlcs ni4 ryrou g, aruf,

ai4noni4ae yuoni:
d sin g = pl (tpoprvryna nniDparcqiftrrrzx fpar),

Ae h - rropffAorc MaKcI/rMyMy, k =O, t, 2, ..'
l, - ,qosl*I.rga xsuri csi'r'ra.

o

d

CailoB,{nrenb

!ano:
d = 10-5 rvr

h.= |

)t- ?

Bi7noaila: 2,25.1.0-'

60, 3a AoroMorolo ,qutbpaxqifinux lpar
B repioAoM 10-5 u orprnuaHo Auopaxqift-

rre SoSpalKeHrrs, flepruoro ilopffAKy xa ei4cr:aui
2,7 ctl ri4 qeutpa.nrHoro MaKcuMyrvry fi 2,2 vt -
ai4 fpar. 3nafitn AoB)nI,rHy xsl4ri csitna.

Poea'nsanna
(Doprvry,ra Au(bp ax qifi s u x
t'par: &7r'=dsing.

h =2,T cv'= 2,V ' 10-2 na | fiaa uanux rcytin, ro6ro I -+ 0,
l=l,2vr .hsrng=t99,/{e r,gq=Ti

TaKI{M qr{rroM,

.h " hdh)t=cl- - L= 
hl;

)\-lo-5 
.2,7 .7o-2 

=2.25.1o_7 *r.
L.t,2

61.,flrruo ocsirr4rrd Au(bparcqiftni fparra cnit.nou o 4onxunoro xnuni
590 rrrrr, To crreKTp rperboro rropfiArcy 6y4e cnocrepirarracs ni4 xy-
rou 10". 3a axoi Aoslxnnu xslrai cneKTp Apynoro nopagrcy 6y4e cno-
crepirarnca ui4 xyrorv 6o?

____--.>

ill

i

z5l
l

Tozaln 4. Konnganun ra xenni

!ano:
), = 590 nu = 5,9' 10-7 ur

hr=3
9r = 10u

hz=2
9z=6"

Poaa'nsanaa
@opivry;ra gu(bparqifi nnx lpat :

kl,=dsino + d=-JJ--.
siu g

Ocrciarxra s o6ox Aoc.niAax 6y.nrE nuro-
pl4craHi oAni fi ti canai fparu, d. = dr= di
h.),". h"L"

slnQi srnQ2

&rl, sin g, = &rl!, sin 9,,

^ ft,l", sin rpo

" ,t, sin q

t" _ 3 5,9 10L:0,10 
=5,2.10 7 v." 2-O.L7

Bidnoailuz 5. 2'10-7 rr.

62.,{u$paxqifiui lparu MicrfiTb 100 urtpuxir na 1 ulr- Ha lparra uagae

cnirro s 4onxcnnoro xsuri 670 nrr. Cxinucu isrepibepexqiftssx cMyr

6yge cnocrepiraruca na ercPaui?

!auo:
a= ! urvr = 10-5 u

100
l, = 6?0 nu = 6,7 . 10-? l: | [tto ,4lrspaxqifinux fpar rinucicrr cwryr

o6uexena yrvroaoro 0S sin g( 1.
b -1

k^*7t,=d'I +

I O-5p = ':-=0.lb.10: =tb.'-msx 6,7.10''
.Bi)noai1o: I5,

h^^_=*i

qe rpe6a 3Harn!

Posa'aeaHnn
(Dopruyna An(bparcqifr nux lpar :

&1.=dsing.

Ancnepcin cBirna

[ucnepcia csi'I'ra - sa.nerxnicrt
rusrrAxocri cuirra n peuoruui ti4 4oaxcraun xnrali.

Bi.ne cnitlo - cyxynuictb eJlexTpoMarniruutx MolroxpoMarlrlrnltx
XB'IJIb.

V naryyrui rrinugxictr cniura 4opinnroe c = 29979 2458 wt/ c ir we aa-

Jre*rr{Tb piA Aoex{unll xslari, a n pevoanai - saJregrcltrb uig 4orucnun
xnNti,
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V pesynrrari gucnepcii nyvox 6i.noro ceirna npz npoxoArrcenui
qepes [pr4BMy po3KJraAaeTbc.fi B crreKTp.

qepBoHe
opaHJrieBe
)fioBTe
sEJIEEE
6laxrtne
cIllEe
(pio.rerone

tlonnpnraqin ceirna
HenonapuaoeaHe csirro - npl{poA}re cairro, u1o uie'rrarr xelr.ni,

I sxr4x KoJrI{BaHHrr BeKTopa E,uepnengr,rKyJrttpuoro HanpsMxy norrlu'
pexna xerani, nig6yrarorrcs s 6ararrox rlJrorrlr4uax,

flo;rapnaonane csirro - crit"no, srce uicrurs csirJrosi xnzri s rorll-
BaHHrrMr{ ReKTopa -E,uqo .ttexarr ri.nrxu a oguifi naollnxi.

flonapuaaropu - norrflpoi4n (xpzcralu typrvraniny) nponycxarotu

csir.lioni xsu,Ti a KoJIvtsaHHaMu BeKTopa .d,tqo tt"*atr' ti;rtrcn n o4nift
nrorquui.

Ily"rorc noJltrprrsoBagoro csirra BrrrrycKae Jrasep.

uoJrgpllSoBafie
csirro

rroJr,'lpr4BaTop\+ ,/1-+$r{+
HenoJIfipItSoBaIre

csiTao

Enenenrn reopi'i ei4xocnocri

Cneqianrna reopir ni4nocuocri Efinrn'refina (CTB) -
rracHr4x nouagie Ha npocrip-uac.

Persrusictcrrci xurnrqa -aBuula, onucyraui CTB, ale
o norJr.rAy rcnacrauuoi $isuxu.

K;racu.ura (n;rorouincrra) uexauira pogrJlff,qae u <<c.
Pe:rfirrasicrcrrta rtexauixa posrJrsAa€ u < c'

l-loc4marn CTB

1. flpnnqurr si,qnocxocri Efilrmrerixa: 5y4r-axi (piaraurri npoqecu
nepe6irarorl oAHaKoBo r piaurax inepqia;rr'nrax cractetrax ni4ni-
xy (ICB) rrpu o,qrraKonrdx rroqarroBr4x yMonax.

E
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ftoro

cI,ICTeMa Cy-

nenoacrregi

----\- 235

2. flpurrqun cralocri runugrcocti cgir.na: urara4rcic:rl ceir.ira y rany-
yrvri o4narcora y ncix ICB fi rie BaJlex{nrb arri ni4 uraugrocri 4xce-
pena, aui ei4 urnra4rtocri npnfirvrava csitnosoro cr{ruaJry.

1.

Hacnigxn nocrlrnariB CTB

Illnugrcicrr crit"na y raryyrui e nrarccuMaJrbno MontJrr{Boro mBr.tA-

rcicrro uepe4a.ri naaerro4ifi .

Biguocnicm o,qHoqacnocri.,{ni npoctoporo poa4ineurax uo4ii, o4-
noqacni s oAuiii ICB, Moxcyrb 6ytr neognovacur,IMr4 s inruuft ICts"
Bi4nocxictr si,qctanefi. ,{oarxr,rna pyxoMoro npe4rrer:a I crco-
porryeTLcjr B rrarrpflMKy o""u. _

L,2
l=l.Jl_:; =+ I<In,-Y c-

ile lo -,qoB)*uua nepyxoMoro [peAMera;
u - runzgricrl fioro pyxy B narrifi ICB.
Poanriplr npe4uerio y nailpflMry, nepneHAI4KyJIJ*pr{oMy HarrpsM-
KV pyxy, ne sMiurcrotlcs.

4. Biggocnicrr upomincrcia vacy. Xig pyxouoro ro/{rrgr{r4Ka cnosinr-
I

HroeTbcs t=-*: :+ T>T0,
I tt'
l-v

^ 
lr - --;-Vc-

A€ To - inreprar uacy, nramiprosarluia HepyxoMrrM roAfiHrrrrxou
y rifi cmcrewi gi.rtririy, Ae g,ai noAii eiil6yn'/.cs o ognifi LrLia cawifr
ro'rqi npocropy;
t - isreprar qacy Mln{ ABoua nogiaux, nuuiproaarufi pyxonrnu
IOAITI{HIIKOM.

5, Pennrilslcrcbr{nii aorcorr AoAaFalIHf, umugxocrefi , Hnnpfl M"trenr4x

yo,qonnc oAniei np,t{Moi; ,n*J# ,

1+ -+r
c'

Aa u t * rIIBI,I.4r{icr}" Tifia P nepmifi ctlcremi sigriKy;
u a 

* sJnrranictr roro car\lolo rina o gpyrifr cncreui ni,qnimy;
L' - ruBritAKicrb pyxy ueprlloi cr{creMr{ ni,cniry nigNocNo,qpyr,oi.

Pennrnnicrcbxa AnHamlKa

Sa,nexHictr macn nig urnn4rcoclri ,rr=$,

^h-4Yc-
fie rls - MACaHepyx0MoroTiJIa;
tn - Maca roto caMoro riaa, u1o pyxa€fbcrl ai urugricrn u.

2.

3"



!t

Inng.aoc pyxonazo mina
- m^0o=_ffi

{,- ",
PieHsurra pr*u, --{ = p, Ae F - crlrra, rqo 4ie ua ,ri.lo.

Af

3arcoru aaaemoea'flatcy Macu it. ewepzili

L,E = Arnc2,
.qe A,0 - ouirra eneprii;

Am - artiua *racr,r"

finoresa Eftnrnrefiua: Ey4r-axe rino, rqo Mae Macy crrororo,
BJracHy eHepriro cnorcoro Eo = motz .

.- r m^ctE=mc- =_T:+;
.h-gYc"

lTpu a6iarureaxi eueprii 6ygt-axoi nepyxoiuolcucreMs na A.6 ii
AEMaca opocra€ Ha Lm = -- .
c-

IIpurcna}u:
1) npra xarpiaanni'rina fioro Maca spocrae;
2) uaca ffApa Meurxe cyMr4 lrac yrtsoproKlirux fioro aynnonis Ha se-

.trrrrir4Hy gecpenry ruacu.

c | 4e c=3.10E M/c- ruBnArcicrb cBiTra.

Teopin nnoc npaxTnr€ I'rttai14. KonneahtHn ra xBnni :::-- 255

=u-c

=3.108'0,6=1,8.108 4.
c

Bi|noeila: 1, 8.108 ru/c.

64. O6qlrc.nnri.r nigrourexna runu4xocrieleuen'rapnoi qacrlruKr,r Ao ruBrrA-

Kocri cBiTra, flKrrlo 3a rrac cuoro icnynaN"" 1 *ra" u" qacrr{Hrca rrpo-
JreTr.trL 3OO *r. 'l

flano: I Poae'asauaa
4 4 .^,u I Sri4nospenffTr4rBicrcbKororeopieroapyxolrifi

t^=-MKC=-.IU C I" 3 3 lcracrervriai4nircy T=--4,
s= Boo nr I 

DrAJ'^r 
TV '

' -? I {'-P

CaHoeqnrens

fiaruot
Jo =1 u
AJ = 20 cnl = 0,2 roa

u*?

pyxy.rrinifircra, sa aroi ii.4onrxuHa niguocno 4pyroi cncreuz nigaircy
gMer{urvgrr,cs na 20 cu,

65, .{onncnna,ririifi ru e o4nifi cncrervri sia-
airy 4opinxroe L nn" Br.rsua.rurr,r urpre.[ricrr

Paee'aaarurua

I = lo * Ll , ge I - gonxcuira o pyxorvrift cr,rcreMi ai,u-
rircy (1);
lo - 4osr*cuna B crdcreeri ni4.tixy, ni,quocno aroi
pyxeerbcrr eucreMa ni,qnixy (1),

Tarczrvr arr.rHoM, S:u .1i$,roai

l'-5

*J
c-

( s )' (. ( s Yl,'+l-l=lL+l-l l " =
\"tol [ [ct',/ ,,;c-

[^s]
u' ["tn I s2

: --;=------;------Tc- / e r c-t2^+52'-7-, f a f 
-c'tfi+s"

ril 

- 
I

l."ro /

e--E- s;-{;4;;s-ffi'

i

I

[*l=' s *.'=[,-[*J 
J"'-

I rr-
I = /. r11 - ;,4e c = 3. 108 M / c - runn4rcicrr, crir,na.-Y c'

b.L
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I
I
F

i

I

Teopin nnroc npaKrnl€

u 300 300
^--r-" ./9.10'u.*.ro " +(r.ro')' {16'100 +9'104

v9
=.-,L==0,0.

'125
Bidnoai|u:0"6"

65, O6qncfir?r4 M{icy eJrercTpoua. arcnlo i.ioro urnr,r4rcicrr y [pncxoproBa.
ui e.lelrenrapHrlx qacrr?rHoIc cKJraAae 0,6 ni4 tugra,qicocti csirfia.

flauo:
u=0,6c
tt?o =9,1'10-31 xr

n=300 mr

Pose'asauna
Maca sare;rilrr:r ni4 uiur,r"4rocti pyxy arigno a pin.

HfiHHflM

Ir u'
rll.- ''Yc"

9,1.10-31 9,1.10*31 9,1"10-31m= -',-----:re _*"F:]-.*. = ----:- =11,3?b.10-31 mr =I (0.0.")' \il-0,36 0,8
tll-#Yc-

= L,25. noo.

Bidnaei0u:1,25 . mr.

66. Maca e,nerrpona edi;nlrurrJlacrr I 3 paan. Brasxa.rr4rr,r Kixerra.luy enep.
riro ener<rpoiua,

fiaao: Poea',naailus
wt =Zma I flonra eueprir E =Eo +-Bu,4e Eo - exeprir cfioKoro;

Eu - ? | E *n'tcz,rttgi mcz = tnact +Eh)

E r, = mcz * rnoct = c2 (* - *o) = "' 
( a-o - nno) = zmoc' i

E * =Zmac';

fir =2.9,I'I0"31 .9'1016 =2 8tr,9.L0-15 =1,6.10-13 ,[[x.
Bi$noeiAu: 1.,6.10-i; Axt.

67. Teuneparypy BoAr4 Macoro l" 00 rcl nigwrulr,rnu na 27 "C. 06.racfillrn
al,riny ruacra Bogr.r, flKtrlo iii o6'ena He gMiuuscs.

Poge'aaanna
ilonna enepria E = Eo +Q;(1)

A1' = 100'C= 100S I g="ouaf,au
Y =COnSt I

,=a2gg*&+ * n!{aoMa rerr-

h--

Lm *7 Jro€MrrrcTb 80.41.{;

li r r4in 4. Konnnanirn ta xerni

Sriguo e rinoresorc Eftnmreiisa 6 =(m6+ hm)ct = Eo+ Lmc2, (2)
Ae c - uren4xicr:r cnir;ra;
Spinuanurr (1) i (2), oAeprrrluo Q - Lmcz.

Taxnmqr,rxoM, Lmcz =cmLT, t*='^!T .
c-

, .[nc.xr'K.c2 H. m.c2 lcr. lur.c'
ttit t= 

-:--=.._-=.\.,

xr.K.rvr" m' c' . wr

4200 300.100 42.3.706 _ . -^,oL,n7.=-=""..-=l-.4 IU - Kf.9.10'o 9.10'o

tsi|noai7a: 1, 4' L0-e rr.

QOPMynn fi no3nRqennR
<Popnynn

,{orrrcrua xauli

?t=uT,, =i,.v=*,
T

3a;rom.nenus csiura
cftoul

fl=- t Xlt.z =*=*.ur n1 u2

Isrep$epenqis xrn.ns
1

LI =( 2h+1) -l-min. Al = &1.-rnax.\ ,2

S6inrruennsr ninan
Hf

I =-=-"t ,-1

S6rnpanrna ninea
F>0, d>0.

Bo6paxenua 4iftcne
/>0.

Penarxricrcrr*xfi ganon

AoAaBanHfl urnlr4rcocteii
ul +u

v. 
--"-_-.r

{J 
'UI -F. ''c2

Saromnennn xalrJlb
sin G

--=lt=consf,"sin p

.{u@pamqiftHi fparn
Al =d sin e,

dsin<p=#l-rnax,

@opmyna rineu
1. 11
- 

*"* +-.
Ffd

0u'rnqua cuna rin:tfi
ID=:"

Poscirosanrxa ninsa
F<0, d>0,

So6paxennr yxsrre
f<0.

Pernturictcrrcufi irrny;rrc
- ntnrip =-r+=*.

l, il'
rlr - -";-Yc-



r zfr

PeJrsrnsicrcr,Ka v.aca

^--*.3:.l- u"
lr-7

1

u

T

c

flornaqenxn

- AOB)r{r4Ha XBIIJII

- ruara4ricr:b no[rlr-
peHHJI KOJ'IIIIBaHb

- nepio4 KoJruBaHb

- 
r{acToTa

- rurra4rcicrr, csirra
y aarc1ryui

- BIAHOCSIiT{ rroKa3-
HI4K SAJIOMJIEHITA

- a6coarorni norcaa-
HI{K'I SAJIOM'IEIIH.fi

fttc

nl' n2

Lr=\-tz - prsHrrqfl xoAy

- nepio4 fpar

- Qoxycua ai4craxr
aiuar.r

- ri4cranr 4o so6pa-
xdeHHg

- ai4cranr,,qo npeA-
META

- g6irrrueggr{
_ OIITNIIHA CI{JIA

ningu

d

F

f
D

b-=

[D] = anrp

Sarcou asaeuoon'aarcy
uacn fi eneprii

A,E = Lrncz.

[oana enepria rina
E =mcz.
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-- Maca cno&orc

- pennrraeicrctxa
Maca

F -- peaarranicrcrxrlfi
iuny"nrc

Lm -- amina vracu

AE - ar4ixa eneprii

E - noBna enepria
ri.na

3aegannn
dFR CaMOKOHTpOfilo

ce6e

1. Hanuurirs piamruna raprroniirulrx KoJrlrBarrb, srrr{o qacrora L I'q,
a arunriryga 70 crv"

2. Aun;riry4a KoJrutsarrb 12 cu, uacrora 50 Iq" O6.rucnuru e uirqeuua
'no"rnra uepee 0,4 c.

5. Baxrarx Macoro 9,86 rcr KoJrr{Eaerbcfl na npyxruui s nepioAoftr noiru-
saur 2 c. Bnaga.rpmr.r ntopcrreictb npy;Klrur,r ii uacr:oty RoJrrurBaHL"

4. Bautaxc Macoro 400 r xonraBaerr,cfl Ha npylrlrni rxopcrxicrro
25O tI/wt, Br,rgna"lr,rrs rroBny lwexariuuy enepriro i? nafi6i;rrnry
rusn,qrcicra.

5.flplrcropeuxfi sirlHoro na4iHua na Micaqi 1,6 mlc2, Busna"lurtr
AoBtnrrHy \irareM arr.rrtnoro Ma,rrrHHKa " ff Knlo nepio4 i.ioro xonra galtr
4,9 c.

6..flx cninni4rrocl{Tbcfi ,qoeticr4rrn MareMarr{riHux maslr+lrlciB, ffKrrlo 3a
ognanorrafi npo*rir.xolc qacy o,qnu o4iircNroe 10, a inurr.r:x - S0 moalr-
eaug?

7. Fiauxqa xoAy AEOX $oreperTrux xer.r;rr, is pi;lr*umu artrnnitygalrra
ltoJIIrBaI{b 15 cm, 4onrrulrsa xwr-ni L0 cM. .flicufi pesy-rbrar irrep(pe-
pelrqii?

8. Br,roua,{}itn Bi.qcranb ir.rix gpyrravr i rr'ffrur{ rpe6eHriMn xnrani, axrqo
AoBnrr4Ha xnvl.ri 4opinrnoe 60 cnr,

9. llosa HepyxoMoro cnocrepira':a npofiur;ro 5 rpedeuis xrn.rri na 20 c,
Biagua.rurra AoBlIcr4Hy i? nepio4 l-coJlrrBalrb, rrntqo urBl4Arcicrs nourz-
peuna xalr,ri 2 nn/c.

10. Apru.uepncr ilotryB oryn po:3p?rBy c$apfiga, Br4nyu{euor.o inir nig xy-
ro.v 45o 4o o6pim, uepea 2,5 xs nicns nocrpi,xy, 8safirn iloqarroBy
umugxierr cuapr{Aa.

ll. Buexaqnrn ingyrcuranicrb noryurn*t KoJrr4Barbuoro Kolrrypy, ff Klrdo
er,auicTb Hon,qelrcaTopa 5 prr$, a nepio,q KoJrus&nu 1 jYIc,

filo

m

lll = vt

[u7= vr/c

ltl=c
lvl = IrI
c = 2,998 x
x 108 rvr/c -
= 3.108rra/c

l
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12. ,flrc aminlrrrcr nepiog xoJrnBalrL y KoHrypi, arcrqo B n paa a6iarurrrr.t
4ie.nercrpravny npoun rcxi crb cepeAoBr,rrqa uixc nlacriaHaM u KoHAeB-
catopa?

15. lCoH4eHcarop BKJrroqeHrfi y xoao cnaiunoro crpyuy c'rax4apruoluac.
ror:u, Haupyra e rvreperxi 224 B. Czla crpyvry n xo.ni xoH4elrcaropa
2,5 A. Braguaqaru evruicrb KonAencaropa.

14.,fllcHfi ingyx'ruaurafi onip rcoT yultr,r iu4yxrr,rnricrro 0,2 In npra vac-
tori crpyuy 50 Iq?

15. Crpym y KoJrr{BaJrr,HoMy Korrrypi snainroerbcfi Ba Banorrolu
i = 0, 01, cos 103 nt . Busn*luru iugyrcrrarrricrs xoryurrr,r, firdlqo eM.
nicrr roa4excaropa 20 lrr(D.

16. V rcono auiuuoro crpyMy ia .rac,rororo 400 lq BxJrrorrena.rcorymrca
irr4yxrnrnicrro 0,1 fn. ICon4encarop axoi eir*xocri norpi6no rrc;rro-
qvrrrr B r{e rcoJro, u{o6 aAiftcnurcn peaorarc?

t7.3a ar+ux $as y lrerxax oAHoro nepio,qy Mr4TT€Be BHarreHHr Hanpyru
4opinnroe aa nfio.qyJreu noJrosuni aunniry4uor.o?

18. Tpanc$opMarop, slo Micrr4rb y nepBr4rrnii.i o6Morr{i 840 anrxir,
ni,qBlrrr1y€ Hanpyry o 220 B go 660 B. 3nafttu rcoe(piqiexr rpaucsop-
uaqii fi ici.nrricrr narrio y nroplrxnifr o6rvlorq,i. V gxifi o6naorqi spo-
nig nrae 6inr,uiy nJrorqy nonepeqHoro nepepiay?

19. Bur-rxcyran amufi rp anegopMarop a Koegiuienroru rpancclopMaqii 1 0
sx"rrc.refififi y M€pe)fiy Haflpyrorc 22O B, Bwsnaq;r.ru Hanpyry Ha Brr-
xogi rpaxc$opMaropa, nxulo onip rropuuuoi o6morxuA,2Qv,, aanip
Koprrcxoro HaBaHTa$(esHrr 2 0M.

20, Baananrzrn nepiog xo,nlrnaur y ai4rcpr{ToMy KoJrrlBaJlbnoMy Konrypi,
rr{o Er4npcr*rixroe pe,qior{Br4fii g AoB?rir{Horo xrr,tJri 300 u,

21. I{oryu*ra nprrrlMe.lt r,Horo Konrypy pa-qionpufi u&rra Ma€ in4yxrrla-
Hicrb I nnxl*H, Buai{arraTr4 eMHicrb KonAegcaropa, srff{o fiAenpnfr.ou
cr&rlqii, Igo npaqlo€ Ha.qoBrr(Hlri xss.Tri 1000 M.

22" Crana crlryMy y ni4mpnrouy xo"llunarbxoMy KoflTypi arrrinroerucs aa-
relrlto EijI r{a*y aa Bffi{ol{og I * 0, 1 cos 6. 1 06trt "Brssa'{uTt4 /loafi{ngy
8I{npoMi}rr08{rs0i xsr,rfl i.

?5. Ha xNift Bi,qcrflHi Bi,r{ gsrerrfi pa.qioJroxaropo nepe6yna6 06'€Kr,
fixffIo Bi,qdnrr.lfi niA rrbono pe.qiocr.rrnar nonepr{yscn HflaaA qepeo

200 ernc?
24, Kyrora sucora cglrufl !le,q oOpiem 20u, flr+ norpi6no poarar{rynarz

nnocKe,qBepr{aJro, u{o6 BijI6}4Ti IIpoMeHi rranpaB]rrt{: 1) neprnxa..rr.
H0 8r0py; 2) neprr.rxa,nrHo sHr4s?

25,Brmro'ds rfis?rAr{isrb cairna y aaxyyui (8'108 w/c), auaftru ruBr,r,q.

rcicrr cnirna B errlvraai. florcaanur oaJromJrexnrr anv.age 2,42,
26, flpouim na,qae Ha rroBepxnro sogrr nifi fiyrolr 40n. IIig ,{Kr{M Ky-

TOr\,! lroBjrlrr{eFr yn&cTn rpoMi}rb r{a rroBepxHro cKra, ulo6 KyT oarroM-

JreHE.s BrrfiBr4Bcfl TaKrrM caMr4M. floxasurlx SatroMnexrr.g Bonra 1,3,
crc;ra - 1,6.

?7. Bogo.naaoai, rqo nepe6ynae uiq sogoio, consqui npoueui 3Aarorbcff
naAaroqr.rMr4 ni4 rcytou 60" 4o nonepxxi no,qr,t. Br.rsnavurt4 KyroBy
Br.lCOTy COHIls HaA O6pienn.

28. X.lron.rar lrauaraerFcs norpanrlTra rurrr{Horo B npeAMer, r1o nepe6y-
eae rra gai ctpyanrca ua rnu6uni 40 cr,r" Ha axift eigcrani rig npe4uera
TI.{rnrHa nofia.qae B Arro cl'pyMKa, $rniqo xJroilrrr4n, rovno npraqinzr-
rur{cb, pyxae rr{rrpruo}o ni4 xyrom 45o Ao nonepxui ro4ra?

29. Itrpol'nins nagae ni4 KyroM 50" na npfiMy rpr4rcyrHy cxJr.flHy rrpr,raMy
ia ea.nolnsrnnr KyroM 60o" Buanaorurl, Kyr BaJroMJreHHs npoMexlr rrpl4
nraxo4i is npnar"rn"

30. Busna.{Nrrlr rroKaBHr{K 3aJro}rflegrrl{ py6ina, fiKrqo rpagnvgufi rcyr
noBlroro nig6ranannr 4na py6iaa gopinruoe 34o.

51. Bi4craHr aig yanuoro aodpanceuus npeAMera,qo B6rrpaJrrrroi rinar.r,
afir,zi'}r|cvtfia filKoi 2 Artrp, gopiruroe 40 clr, Buana.ruru nigcraHr, rig
,'riHar4 Ao flpeAruera.

53, Br,raga.{uruanrt qrry cttny poaciroraalrroi fiissr.r, finrrlo BoHa,qae Ba6-
parfiexlrs npe.qMera Br{cotoro 4 crrr:ra BiAcrani 6 cnr ni4 carvroro fipeA-
Merfl, sr.rcoTa snoro,qopiEnroe I sM,

$3" Br4asa.rurN rracory 6ygr{Hlry, sxrr{o sa $ororparpii rracora oo6paruen-
an 7 ct*, a roJrosna {rofiycna si.qcrsHb o6'e$TuBa 20 cna, Ilpra sfioMr{i
goroanapar nepedyran na Bigcralrl 80 M ni,q ilyguuxy.

54, Sa,qonouororoT osxoi.rriHara naxo,qr,rrb sbirbrrene y 4ra paaN,4lftcne
so6parrer{Hn ilpe4mef,e. flru1o npe4nqer aMicrr4rr4 fia 1 cM 6rur{cqe Ao
ili*xutr,so6paxcosnfl SyAe abizuuenlxu y rpfl pasra 

" Braesa'rraru (bol<yc-

ny ei4craui' flil.Iou.
55..4.qs ,Eanoro cgirila rqonlr{nna v"EuJrLy Bo/{i 0,46 urcm. ,fixa Aosfi{afla

xnktlrin flosiEpi? floxaaunr $a"Tor{Jrexua sofln 1,83,
56, flni Korepoxrsi csit,'rori xnra.iri upnxoAa?b y Ae,f,Ky rorrKy npocropy

0 piaur.rqero xa&y 2,26 MKM, tl$r{fi pecy.rrhrnr ixrep{repoHgii s Uifi
Toqr{l, sKlqo,qox]tir4rra xB]rJri i{t0 :f.ru?

57. Sine crlr$o, il{o na,use neprren,qt4xyrrapxo $a Mr.rJrbr{y nfiiBxy fi BiA-
fiupaerucn si,q s.e\t ttrtt*'! en$;.!Dromy ciler{Tpl irlrcptpepeaqifiHr,rri MaK-
cfirvtyli{ Hs xBrltJ1i 640 su fr nafrSnnrxqufi flo Hboro MiHiMyM }ra xBfiJri
4S0 sm" B*{nun'{nrx tonnifirry rrJrinrr{, fiHfl{o if noxsasfiK BflJroluJlefl-
Hs 1,84.

5S, J{llrlpanqiif ui t'pnrm Mic.rffrh 120 rurpuxin Ho I MM, Br,mraqnru gon"
)!{uriy xrr4Jrl MorroxpoMart4qnoro cBiTJIa, r{o rrnAae na fpflTn, r{Hfi{o
fiyr Milr{ Aash{a firxo&TpaMl4 nepruoro nopf,,qxy,qopisHroe 8e.

5S. Bsanaqur:p{ $}t? Bi,qxldnegl{f trpoMonis nenexgro c3iTrn $ gos}$},tnop
xerrni 0,55 MKM B cneKrpi nepuroro nops,4xy, orprrManoMy aa tlo[o,
Mororc AnoparUiftsux i'par 3 FepiogoM 0,02 tutu.
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lO. flra rurapnna Bcboro cnexrpa nepuoro uopaAxy (AoBxcilHr{ xBLrJrL
0"38 uxrr Ao 0,76 rvrna,r), otpumauoro Ha expani, rqo ri44aneirufi
3lu ni.q 4lrrfparqifiu&x t'par a nepio4orvr 0,01 urvr?

41. Braarra'rprrn qncro ruq,praxis ua 1 crvr 4n(tparcqifiunx fpar, ,rrrrlo
IiopMaJrbHoMy naEiuui eBi'i'i[a B Aon)Kurrorc xeuni 600 HM fpa"fi Aa.
KrrB Ha ercpaFri, ri4ga;renouy ua 110 cm, neprurafi rvrarcr,ruyna rla
craxi 2,3 cu rig qesrpaJrbnoro.

lB. ,{ai uacrunnuo xi4ctaun uixr snprur,r 10 u, .nersrr naoycrpiu o4ua og.
nift ai urnugxocrfiMr4 0,6 c" 9epea mrraft npouir*orc uacy ri46yAeabcl,
airftHenHrr?

45.,fllta Maca nporoua, Lrtro fierr4Tr ei umu.qrcicrro 2,4.1-08 ivrlc? Macr
cnorcoro uporoHa I a, o, m. - 1,66057 . 10'27xr.

44. V crinmra paoiu s6i,tlruy€Tr,clr Maca qacrrrurcu npu pyci ai rirsn,qric.
rrc 0,99"c?

45.3a snoi urallgxocr:i pyxy rcocrvriunoro rcopa6ns Maea npo4yrcris xap.
qyBaHHJI sOinnuurscs y 4ea paeu? Yn e6irsruxrrca n4ai'ri irac Br,t.

Kopr{crarrnfi Banacy npoAyxris?
46. floryxuicrb saraJxtroro nr,rnpomiruoBarrsff Conqa 3,83 . 10zo Br. IIa

cxinrxlr u4orvrra'ri BMeHIuy€Tbcn Maca Conqs?
47, Ili4niruanunaft rcpau nignan Balrralr( Macoro 18 r xa Bucory 5 ,ra. Ha

crci..rrrxa oruinnnacs maca naxrarrcy?
48. r{afiszn ia gaon'ra mitorparnarrra ao4il narpinn sin 1O oC 4o nlrnin.

na. Ha cxiarxr,r aMinnfiac.n uaca aogra? fft.rroua renJloeMHicrb Bo,lltr

+zoo A* 
.

rcn.K
49. Buana.rurr,r xixetr.ruuy eneprirc eJrexTpoHa, rqo pyxaerbcfl 3 TaKoIo

urnagxicrro, rqo fforo maca a6iutruyerBcfl y ABa pasr{.
50, Buana'rrarn iunyurc rrporolra, rqo pyxaerbca oi uron4rcicrro 0,8 . c.

flprapo4a csirra Aylxe cKJraAHa: B oA-

rlr4x yMoBax cei'rro BI.{gBJrse eracrHsocri

l'o:6in 5. Keanroea Qilnxa Z4l

KBANTOBA QI3NKA

Ceirnoai KBaHTh

Lle rpe6a 3Harn!

oJrenTpoMaruitnor xnu;ri, a B irrmi'rx - KopnycKya (uactunorc)
Kopnycrcyrrapno -xBr{nr,oBufi 4ya;riorvr - Br{aBJreHHff ceitroll ff K xBrr-

JrLoBux, tax i ropnycrcyJlsprrr4x sractusocrefi '
,fl aut4a, atci noacunrcmb Nopnycxynapuuuu a.racmuoocmaJnu

caimna:

- @oro.nrouixecqenqia;

- Qotoxirvrivni nePetnoPeurra'
,fl auu, a, &rci no ac nroro mb x au JLb o au lru a JL a c m u 6 o c tn alwu c ai m t a :

- irrtep(bepexrlis;

- Autbparcqis;

- no.rapr,raaqia;

- Aracuepci.n csiT ra'
linoreaa rl.nanrca: csirro nranpovrirroerr'cs fi norJrrtra€Tbcfl oKpe-

M?rMr4 (flopqianlvr.> - KBaHTaM!I ($oroHarur'I). EHepria Ko]KHoto KBaI{Ta

Br{suatra€Tbca $opuyaon:
E =hv,

Ae v-tracroraceir:na;
h = 6,63' 10-3o .[*' c - crarra flnanrca'
Krarn eneprii - viniwra.irr'na xi;rrxicrs exeprii, fiKy Molr{e nofJra-

nytn a6o BrrnpoMeHurlr cl{creMa.
@oroe$erct - ffBurqe BncHJraHHa enerctpouia peqoBrrHoro ni.q Aien

eJreKTpoMarHirnoro eranpominloaaHua.

Sarconlr $oroeSercty
1. Cuna ctpyMy Hacuqennfi rrpsMo [po[opqifina inreuc[suocri csit-

JroBoto nr,rupowriuronaHua, rqo [aAae Ha nonepxnro riaa.

CAITJIOBI

npo*reni

BArd)ryMHa
JIAMNA
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ilu ir^* - ,ry ^2'
d - crpyu Hacr{qeHrra;
u - sarprrrlyroqa Hafipyra.
2. Maxcr.tnranr,na rciuerr"rrrHa egepriJr $oroe.uexrponin

Bpocrae B aracrorolo cBiTrra fi He sarelrmr sia fioro i

Poae'aeawna
ha

Euepria E=ftY=!!-,
fr

Ae h=6,626'10-3n flnc - crana nJraHKa.

-hhvhchrMryrrl,c n = 1 . Ivraca m = F = E = i

Rrrllln 5. f{eaxrosa Qi:nxa .- -, -\ 245

-\-

puttot
l,-400r:m=4'10-7u
l.- ?60 Ervr = 7,6 ' 10-? rvr

JIIH

f,,

Pr

Fi'

l;"

Pt
HI,

.,!
-{
-?
.'-,
-t

Er=

Balorr r$oronanrra, a errepriero E =hv, *u"oto, E hl
hV _ 

)prtero .E =nv, Macorc ftt=__=_-, LM

P = mc = 
- 

. (poToHr,r [or-qi{HaroTbc.fi .fiK earane ui.ne.

BI{KorraHHfi po6orr.r Brrxo,qy eJre*Tpoxa B MeraJry -4o"* i na
Iciuerrrquoi eneprii $oroenerrpoxa.

, tnl)2
/lv = -=- + .{__ - pirnanna Eftnurrefina.2 """

ffrqo hv < {"* , ro $oroe$emr r{e ni46ynaerrca.
Yepnona uexca Qoroe@eKTy Br{oxalraerbcfi TaK:

u =0 =+ E* =0 ==r Dv.,n =4r, ; v*,, =#.

,fircrqo uactota csirna Meurrra,qeflKoi uernoi 4na 4auoi
Ivrixirra;rtnoi qacrorr4, r.o Soroe$enr ne rigSynaerscn (
uerxa (poroe(perry).

PieHnHHn EfrnurefinaA n SoroeQexTy
Knaurosa reopix: cBiTro - uorix oco6Jrr,rsilx vacrraHon, ari

^ 6,626.10*0.3.{l=2,62 
1o-re A;x;L'=--- r-a,-lil*

o'-qflffa=1'66 10-2?ry'

6.626.10-34 ^ g7.lO-27 Kr.M .Pz=-7A75a-=v, c

.,=*ffi*#=E,b.1o* r*,

*, =,,6:622!]!'! =.= 2, 9' lo-36 nr.' 7,6.1.0-',.3.10"

Bilnoaidat 4,9?.10-re fizx, 2,62'1.0-tn A*;
0,g?.10-22 

rlJl; 
b,b.l0-s6 xr, 2,g.10-36 nr.

c
llor;rnnaro.rra Soron, enenrpon a6iJlbruye eHepriro na hv , u1o ft4o

6,626.10-34.3.108
4.10-7

=12,42'10-13 rvr;

=4,97.10-1e Axt,

1,66.10-27 i*,
c

Z.3nafirr,r i*rny.nrcn Aoa)rel4liy xBruti ft Macy (bororla 3 enepri€p I MeB.

/luuo:
O = 1 MeB = 106' 1,6 ' 10-re ArK =
E 1,6 ' 10-13

Posa'ssaanra
hr

Enepria g -/rv =-Ir-, to4i
A

"hc^=- 'E'
],-?
m*7
^-,

J'=

Ehvhchhrn=*n'=F=ffi=T; P=7i

6,626.10-34 .3.108

1,6 .10-

Canoaqnrenu

pa AJrr xaftmoponuux
xslryrs?

L tloruy 4opirnne Maca, enepris ft iu.
nynrc @oroaia au4ur"roi qacrnHu c[e]cr.

6,626.10-d4
tL = -=---=-:=-i;"=--:-::;= 11 8'10-30 rcr;

12,42.10-".3.10"

,= 6,626'10-to 
=0,b8.1'-ar 

Kr'M.
' 12.42'lO-- c

Biilnoeila:12,42'10-t3 M; 1,8'10-so nr; 0,53'l'0tgr I! r[
c

.o"
@.@
.o,

| \*:/

@o
.@

o \-:,/

o,
.@

(400 xru) i xafigonrurax {?60 rrrvr) csirrosux
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5. 3uafirr,r ursra4ricrr e;rerrpona, axulo fioro rcineru'ura enepris Aopir-
nroe eueprii d)oroua, ara ei4noai4ae Aosxczui xgu.ni 600 nu.

!aao:
E*=Ee

Pose'saanna
E;rertpon s rcinetpr.rrroro enepriero, axa 4opir'

I nroe eneprii $oroua 3 AoBncrtgoro xeu.ni l',l.=600nru=6'10-?rvr | -

u-? -h
Mae xBlrJlboBy xapaKTepl{cTtlKy n=;; ,

ge h=6,626.1014 fixt - ctana II.nanKa,

.h
SBrAcI4 U =;- ;

lrftl.

r r .I[xc c Kt'Mt 'c M
tul=-=--;---=-;

KI.M C-'KT.M C

6,626.10-34
u = ---"'--:--n,---=---';-= 

1, 2'I03 u/c'
9.1-10-' .6.10-',

Bi|noai|a: 1,2't03 w/c.

4. ,frcy rcixerrauuy enepriro i urau4rcictl ttlaruivryrr QoroeJIeKTpoHu' ulo
eunirarorr ia nonepxni oxcrlAy 6apiro, arrqo ii onpouinronarlr seJre-

nnM csitaol. B.qoBxcl4Horo xsuri 550 rlM? Po6ora enxo4y e.nerctponin

s nonepxni orccllgy 6apin gopinnroe 1,2 eB.

!anot Posa'aaaruaa
A""*=!,2 eB= 1,92 ' 10*1sAxc I PiruanxaEftnrutefina4.ua@oroeQex-

). = 550 nu = 5,5 ' 10-7 u ry: ltv=,4,u,
mu't--_

2
,Aehv

Eu -?u-?

tnu'
2 - rineru.na euepria $otoenerctponin ;

4,,* - po6ora Brrxo,4y eJreKTpoHlB'

ris ua,qaroqoro nporvrinua, fiprtrroMy

-hccOr= 
X,OCKlJIbItlI 

U=t,

TOAl

*-

f = +"- * +,sui4cn ur = * - 4,'
6, 626 .10-34 .3'108

-1, 92.10-1s = 1, 68.10-1s,4xc.
5,6.10

Bi\noeiTut 1,68'10-1e [nc; 0,61'106 u/c.
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5. Od.rncrnru qepBony Mexcy Qoroe$exry 4na qeairo, axulo po6ora rr.r-
xo,{y eJrexTporra AJrff qeairo 4opiauroe 1,9 eB.

/lano:
4",* = 1,9 eB = 3,04 ' 10-re gxc

\ 
-'l

ari4cr.r

Poee?aeaHHa
rlepeora uenca Soroe(pexry BrrBHa-

hcgaerbcJ{ 3 YMoBrlr }=A",*,
ho

" hc r a r IIxc .c .r,I
A^ =- i iA^ i=-=M." ,4,", ' "' Axr.c

^ 6,626.10-34.3.108
A^ =--=;- =6,53.10-? rr." 3.04.10-"

Bilnoaid r. 6, 53. 10-? rvr.

EQexr Komnrona qe rpe6a 3narn!

Fo=F.+F o

flpu upoxogncenni peHrreniacrKr4x npoMerrie vepee ruap peqouri-
rlrr Brrttuxa€ poeciane penrreniacuce annporrriruonatrHff a,qoBrnrruoro
xnnai tr', 6i.nruroro, nixc 4oaxcuna xeltri ), nepnuunoro nyrrx6, Ire csiA-
qr4TL npo re, rqo npra sirrneuHi (poroira B e;rercrpoHoM, ffxuft nepe6ynae
s crani cnorcoro, nig6yraerrca nepeAaqa qacrlrull eneprii fi irvrnynrcy
$orona r{boMy efiefirpouy.

Al, + 1,'- 1, = 1,. '(1* cos g) , A€ I* = 2,43'L}-rz M - rcoMnrogiBegra
troBxrrlrra xsnfii.

Tncr ceirna. AocniR Ae6eAeea

Csirro - norirc qactuxorc (tlotonie), rqo rvrarorr innny.nrc ( p = L, o"
c

c * ruBrrAr{icrr cair.na) i nepegarcru fioro riny npra si46rarri a6o norru-
sanni. flpn ni,q6rami ibotona nepe4anuft irvrrnurc y,qBa paou 6iarrunfi,
uinc npu nor.nnnasni,

Ap*mu -npuuornusanni;
Lp =Zntu - npu ai.46ntti.
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3a oArrarosoi rycrznlr norory ceitrosoro rnnpominroranna
cnir.na na 4aepxarbHy noBepxHro noBr{Hen 6yrrr y 4na paeu 6inrnrzna

Tt cKy Ha qopHy noBepxHto, ffKa uol,JrilHae eBrT
Vcranosrca Jle6eAesa cxJra,qaJracfi s Jre

crpr4)*cxtr, ni4nirnerroro y naryyui rra ronxift nrz

Ha rciuqax crpuncrrn 6y.ro aarcpinaeuo 4ri ronrci
TI,lHKu - oAHa ai46raearoua, itrtua norlugano.la.
sir.rroro.rlr [Jracrr{HKr{ fi wrrvriprcrovu Ba(pfryBaH
H Lrrrcrr. ain o5'rracnroBan cBiTJroBr{ ft" rucx,

Xiniqna Ain cBiTna

IIi,q Aiero csirna Moricyrb Big6yaaruca npoqecr,r Ar{coqiaqii
npI{eAHaHHrr arolrin Ao MoJreKyJr.

@oroxinri.rni pearcqii - piaui xivriqni
,qiero esirra.

IIIo nepeoraroTb

(Dororpa$ia - yrropeuufi Torrroro ruapy cpiSna mracni4ox
cBiTra sa K.pfieT afi],l. apreHTyM 6poMi,qy.

@orocunrea - ni,q Aiero csirra B ByrJrercficlroro raoy ft noqu y
po@iri yrBoproerbcJr Hficeur, ra opranivHi p€rroBrrnrar

Aromne ngpo

\ocnigu Peoep$opga qo,qo poaciroBaxH,fi cx-qacrur{ofi - ai4rprz
aToMaoro,fl,qpa.

1 - paAioarraBna pe'ror.rrlaa;
2 - rouna MeraJrena r:,llacrtrrl:r...ai

3 * enpan, uorpnrufi ruapoM rcpncralir gnnx cy.ur(bi,qy,
auirrlrfrcs rrig y4apaun rfi Br4,qxr.rx aapfi ,qxrerrrdx qacrnuorc ;

4 - minpocxon,

Binrmicrr ct-qacrl,rsox nigxurarorucn si.q npauo.ruiniftnoi
ropii na L-Zo, ane Heoerura Ei"ltbricrb q,-iracrr,ruon Bagna€
nadinrui xyrll, ulo eriA'rsrr npo icnynaHs,fl MacnBEoro aroMsoPo
poan'rip arcoro'n l.0a-1.06 paaiB MeEurHfi ni4 pooruipy aronaa, PaAiyc
Boi op6irs HafiA&Jrburoro aig n4pa efler{rporra * ge paAiyc aroua. Ta
ilro,qenL aroMa Hasr4B&eTbc,fl n il 0.H e rn ep Ho rc Jw o 0 e JL n ro.

Kaanroea Qi:nxa

eJreKTpoHrra
o6o.zonxa

ATOMA

Keaxroei nocrlrnarn 6opa
Arousa cr{creMa nronce nepe6yBarn B oco6vrnsnx KBaHToBT{x

craqionapxux craxax, Ko)KHoMy a arcux ni4nooigae nerna enep-

ria E o; y craqionapnouy ctaHi aroM He Br{rrporvrinpe fi ne uornra-
rrae eueprinr.
IIpu nepexogi arorra a o4noro c:raqionapnoro crany B inmraft cta-
qionapunii crau Br{cr.IJrarotrca a6o nor;rr{Harorbcfi KBaHT}I eJreKT-

povrarnirnoro nunpouinroBauufl .

Enepria Sotoua 4opinnroe piaHra4i eneprir aroMa y 4nox craqionap-
illrx cTalrax:

a,E=hv= E^- E^ .

flparu.uo KBaHTyEarrHa Bopa
h

muR=n!!- -
2n'

l\e tn - Maca eJIeKTpoHa;

u - urar.r4ricrb eneKTpoHa;
R - pa,qiyc xorosoi op6itu;
n - rroMep eueprerurrnoro crarry (qine uucno).
ygi slsrlioHapai cranu arorvra, rcpiu oAHoro, e ctaqionapxHMr{ yMoB-

uo. Hecxilr.reHno.qoBro aroM Moxde uepe6yaaru y craqioxapnoMy crarl:
:r uiniualrnuM sarracoM exeprii.

Ocnosnxfi craH aroMa - ctaqiouapnnfi cran s MiHir,lariHolo enep-
lie ro.

S6yAxcennfi crau aroMa - ctaqionapnrafi crarr aroMa 3 6y4r'-axrarvrr'r

ir r r arreHHJ{Mr1r eneprii, xpilr lriuirnarLnoro.
tlac icrryaannir aroMa n a6y4xceuolay crairi cxJra,4ae 10-8-10-7 c.

1.

2.
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Enexrpor pyxaerbcs rro KoJry, fioro 4oqeurpone
cnpr.rurlueuo nyloaiecrroro caooto i :

n2 F..

R tt1.

Ae E-pa,qiycop6irra.
B arorvri fi,qporeny

kez e2=-=-R' 4nreo,R'
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Cnexrpn
Cnercrpamuufr crc;raA csir.na - qacrorr4 npouinna, rrlo BxoAsrb Ao

f r(Jra4y AaHoro csirra"
Crrerrpocrcou, cnercrporpaS - npuna4u AJrs Bt4aHarregnfl cneKT-

ir/rnbrrolo cKJIaAy ceirna,
Cnerrpamxufi anania - MeroA Br4oHarlenqa xiui.rnoro cHJra4y peqo-

rllHr{ oa BrrJrJtAoM ftoro cnerrpa nunpouinroeauns a6o norJInHaHHir.
Cnercrpu runpomiuronannx
Cyqinrnufi (nenepepr:nuit) - cy4inura rcoJrr,opoBa cMyra, oa6aperen-

rrrr srcoi [epexoArrrb nig vepeonoro 4o {rio.neronoro xo.nropir.
,{xcepeno aunpouinroaaHHs - poaneveui reep4i ft pi,qKi ri:rra, rapa-

'IIT IIJIASMA.

Jlinift.racrufi - onpeMi ceirri rirrii'piaHnx xo,nr-opin Ha reMlloMy

,{rxepeno nranpouirronaruff - narpiri oAnoarorrtni raorl"
Cruyracruri - oxpeui cairri crnyrra, poa4i.neni TeMH.rlMH nporuirrc-

lcaMu.

,{xcepe.no nranpoildnronauna - uarpiri 6aratoatouni raara.

Cnercrp uorJrr{HaHHs - remai -nirrii Ha r.ni cyqi.nrHoro cnexrpa, xxi
rri4noni4arorr rrtM caMfi M qacroraM, rqo fi niHii cnerTpa Bzffponitrrosau-
rrs. Aroulr raoy HaftSiJrbru inteHcfiexo rropJInHarorr csi'rro rrrx qacror,
lurci goHz BunpoMiurororr' y ady4xcenouy crani.

JIinii arorvrnux cnerrpie yrBoprororl cepii, rqo ei4noni4arcrs neBHuM

rrarconouipuoc:rau. @oprvryra PI4A6epra - ysaraJrbgeHi Bfipaau A,rs yac-

lor crrer{TpaJlruux .ninifi aroua li4poreny :

f 1 r \
v =R l-+_+ L

l\r?' n')
ge R =3,29.1015 tq - crarra Pn46epra.

,[.ua an4ulroi .racruxr4 c[eKTpa li4poreny cneHrpa"nrri .rriniii ytao-
prororb cepiro Ea.nr*repa :

m=2,n=3,4,5,6....

Teopin nnoc

AopiBnro€ Bap.f,Ay eJrercrpona,

npr4cftopeHflf

h"h
muH=n'1- =4 R= '"' .2n Znmu,

sArncII

4

Srinno B [paBriJroM rnarrynanrra Eopa

. ^t n'ht
ToAI .td- =-:-;-=--r .

4n'm'D'
Iligcranr.rnurr4 Bxpaa gna u2, oAepxcr{Mo:

o _ nth'eEo
rr-----.-;-

nme"
fli,4craa.narorrlr Buarrennrr HoMepa exeprerravnoro craxy (n : t,

3,4, ...), Morftlra o6'tucJru,ru paAiycra aignonignr,rx craqionapnnx
anx op6ir enexrponis a aroui,

?miau, *HeceHi y qpisurcy Eopom:
* Bi.qMoBa ni4 yaulenr npo Herrepepnuicrr Siouvurax BeJrraqlru;

- i4ea KBaHTyBaHHE Sisuvuiax BeJrr4trr4u: icNye gracrcpernufi
sHalrerrb paAiyca xorosoi op6iru, eneprii.Ta r:nz4rcocri.

EnAh annpomiHnaalrHR

l.Tenaose aranporrinroaaHnJr - nunpouinronarru,fl, ffKe
roTb aToMr4r 3a paxyHoK eneprii TenJrQBoro pyxy (.navnra
eaHHg).

2. E.nercrpomoruiuecqeuqia - nunpouinroBaHuJt, rrlo Blrlrr{Kae npr4
xo4rxenni enexTprdrrxoro poopffAy a raei (uiariiune caftno).

5. Itarogouonrinecqenqia - cririnna rBeprqr{x ti;r nrrac.nigorc

AytsaHHs erreKTponur4Mu nyqrraMu (ercpan re.ueni*opa).
4. Xeruinrouifiecrlenrliff * csiriHHa xoJiognrax ri.rr snacri,(ox xitvri.r

peaxqifi (crirnauxu)
5. (Doro;rronriuecqerrqia 

- csirinna rin ni4 giero cnlrna, aKe rraAa€
Hltx.

=) u'= €'
 twtuRm

oz _ n2hz AfieqmB _ n2 hzetoBtL --G;i'---"^V-

u' e'
+=-

R ArweoBznt

6. Pa,qiyc op6ir:z e;rerrpona aroMa fiApo-
reNy4opinnroe 5, 29. 10-11 rr, O6'rrac.nu-

rlr fioro riuerzvny, noteuqianrny ra rroBuy erreprii.

fiauo: Poae'asaurua

r =5,29.10-11 u lEnextpoH s aroMi figporeny o6epraetr'ca ro Ko-

Camonqnrenu

e = 1, 6'10-1e Kn

E _?
E -?E-?

ronift op6iri nig 4iero cz.nu Fo, =F" abo

mo' ,e' I" - =k1,aee-saps.r,eJIerrpora,a h= . :r r- 4ffi0
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F* * xynouigcrra cuJra BsaeMo4ii rnix r{,4poM aroMa
Poea'aaaaun
SrinHo s $opruy;roro Pug6epra, qo Bldarraqa€ qacrory cnerc-

rparrbuux ninift aroua figporeny, ,=o( 4-4) r 
"rruc .c ^( 1 1\ \m- n')

V=:-rTOAr-=ltl ,* " I,L t \m- n- )

' I R( 1 t 
),oofi=B,2g.10I5fq*cra.xaPnn6epra;^"" T= ,l7-7 1

1 3.29.101sr1 1\i = -': ": li | +-; l= 23' o3 10" 1/u'i. 3.10" l\ 2' b' )
),=----1-: =4.84.Lo'? u = 484 xrvr.

23. 03 .10'

BiOnoeilu:434 tttvt.

g.Enepria fiAporexy a nee6ygncenorvly craui gopinriroe 13,55 eB.
Bnanaqnrr,r uixiura;rrny enepriro a6yArxenss aroua Xi4poreny.

^c"4cUCKUIbKH ,t*,, = vll ' To Amin =E-'

,ue R =3, 29.10tt rq - crarra Pu.46epra;

I - 4'3'10:- 
=3.65.10-? nir = 365 unr.

3,29.10"
Bi1noeila:365 su.

l'o;4in 5. Kearnoea Qi:nxa

/laao:
m=2
tr=5

mD' I,e2 mu'
--:-=_h*,aJ:Ie - =422rz
- g.lo'g.{1,6.10-rs)2
F, 

=- 
'-x z.b, zg.1o-rt

lloreuqia.nrna euepria

1o2
tu,.=-E_* '^2r

= 2,1 7' 10-18 = 2, 2. 10-r8,4x.

E" = -2. 2,2.10-18 = -4, 4. 10"tt A*.
To4i uonna enepria eJrerTpoua arolta li4poreuy:
E = E*+ 8,,= E^*28*=-fl*,

r rr H.raz Knz
[r, J=-.-=Arr.
E=-2,2.t0-tt .[*.
Bi|noeilat 2,2.10*rB Axc; -4,4.10-" A*; -2,2.10-18 ,[rx.

7" BraeNa"lrlru qacrory r? 4onncury xnr.rni snuporvrinronaxnr, ar<rqo ui4
rrac KBar1Touoro [epexoAy enepria aroua elcinruracfl na 2,b eB.

/lauo: Posa'aeauts.
A,&' .= laf en = 4 . 10-1e glri I SrigHo B ApyrnM rrocryrraroM Eopa, npa

nepexogi aroMa a ogr{oro craqionapuo-
no crarry e ixmfifi ain sr-rnpouinroe a6o
fiornnua€ KBaurenoprii LE = hv, BBincn

, ge h=6,626.10-34 ,{xc -- crarra flnanra:

Iauot Pose'neanrua
E, =tg,gg sB, = | Eneprix s6y4ncenxa ar:onra li4poreny 6yAe uiNi-
= 21,68 . 10-1e AIK I rvra;rrnoro npl4 flepexo.4i e.nercrpoaa 3 IIepIIIoro

E 
-'l

eHeprerr4quoro piena xa gpyrraft. B ocnoauomy
crani exepria aroua ligporeny .8, = 13,55 eB,

( 't 
l'l=o.ttu. ,ro4i .E.,n =Erli- 2')

E.in =0,75'13,55=10,16 eB= 16,26 ' 10'reAxc.

Bil noai|a; 16, 26' l0-1e .(xc.

10. Bfisga.rlrru uiuiualrny,qoBrrl4ny xsilai csiTra n cepii Balr'anepa.
Poaa'asarunn
,fionxr,rua xnr,ui n cepii Eaar.rvrepa (ru4nrta o6racr6 cnex-
rpa) tiy.qe ltiHiuanrnoro npI,I 3HarreHui n = -.

_(t i\ =n-t==4,v =Hl7-v 
,J; 

v'". -'" *' - 4 '

lvl= AIK =l=rr.,[xt.c c

u= , f=t=or'l-r, =6'lo'o rq;
6.626.10-'

Kpiuroro,u=*,ani4ol 1=9 1u1= 
* 

=rri;il'v"c.M

i=ffi=r.to-? u=ioonn;

Bi|naai)v:6 . 10r4 lrr; 500 nru.

L Br-rsra.ruru AoBlr(uHy xBu.ti cnirna, u1o nunporuiuroe atoivr fi4poreny
nprr KBaH"oBoMy nepexo4i a n'sroro na gpyrzfi pinerr.
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Ue rpe6a 3lrarn!

pfl4y aroMrroro ffApa BnKonae y 1913 p. Ieupi Mosri: eJlercmputr'Huil' 3d'
pa| a7pa Aopianne )odymrcy e&.eilreHmapH.ozo sapa1y e He nopa0rco6uL
Horwep A rnodJtuu,i Mendeneeaa.

Sapa4agpa gopiswrce eZ .

5{4po aroua crcJraAaerl,cs ia nporoHin i nefirpouin.

flporon, p: fioro sapa4 4opiruroe +e =1,673'L0-1e

mp=1,673'lO-27 wr.
I{efirpon, tt: Bap,fiA AopiBnroe Hyr}o; v.aca mn=1,6?5'10-2? rr.
Saram,na naaua uporonin i nefirponin - HyKnoHr{. I\Iix nyxnouauu

Airorr, Koporrcoaiirni cruur [pr4T.sranHa - a4epni culn'
Kirrrcicm npororrir y ,rApi noouaqaerbcst Z i sdiraerbcff 3 rrop.fl,4ro'

BuM HoMepoM eJreMeHTa s ta6auqi Men4eneena.
Ki.nrrcic:rr Helirponir y a4pi aronra noanaqaetlcs N.
Saranrna ninr,xictr nefttpouin i nporonin y a4pi noenauaerrcs.4 -

MacoBequcJrotA= Z + N.
Ilosna.renn,s : )X, ge X - xiui.urzfi eneuenr"

Hanpurcrag: '|lu - .flApo ypany, y sKoMy uicrr'rrtc.q 92 uporonn
i235-92 = 143 nefirpoqu.

ltoronn
Isororru - aroMr4, rr{o Malorb o4narconraft SapsA a4pa Z, ane piztty

uacy A, ro6ro xilr,xicrr uporonin oAHaKoBa, a rci.nrxictt nefirponir
uoxce 6yru pianoro.

Vci iaoronn roro caMoro eJIeMeHTa MalorL o4narcoai xitui'lHi s,lacru-
nocri, a,re pisni $iauuni nracrrasocri (nanpraxaa4, pa4ioaxtraeuictr).

Iaoronu e y ncix ereMeHris: peqoRlrna sergc co6orc cymiur iaoronis
y nensifi nponoprlii. V 4eaxnx ffAep e tiltrcn o4nu cr:a6i;ri'nrafi iroron,
perxra - pa4ioarcr:ianni; novlrnaro\u s Z: 84, nci isorouu eaelrentis
pa4ioaxtrarni.

3acrocyrauus isotouin
MeroA nosua.JeHxx aroMis - 6io;roria, tliaioloria, MeAttrIHHa, npo-

utac"nonicg" apxeoJroris.

,fllrepe.na y-npouenin - <ro6amtoBa. rapMarat s isorouom !!Co.
llpucrcopennn mytaqifi AJIfl rrrryqHoro Ao6opy n ciarcuxoruy rocfio-

4apcrri.

Haca aromnoro nApa

Buuipronanns Mac arolris ra aroMHrlx sAep BHKoHycrI'ca 3a Aono-
MoroIo Mac-cneKTporpaQa.

Teopin nnoc

6y4oea ngpa

Tovni nr,ruiproBarrHg eJrercrpr4rrHoro 0a:

MACA

l'o:nin 5. Kearrona Oi3nxa r<l
:==---- -=:3- 

z::

floourlrBni ftonlr
posraIIaroTbc,t

eJIer(TpI{qEr{M rIoJreM

Ha enexrpnunufi oapsA, rqo pyxa€Tl,cs ai runra4rcicrro D y llonepeq-

rrouy uaruirnoivry no.ni a inAyxrliero B, Aie cmaa Jlopexqa:
p =qvB,
F =rflfl, t

.te a=! _- AoqeuTpoBe nprrcxopeHHff.
R

Taxrarrr{aHoM, suB=ryX: * m=QqB .Ru
3a nigoivuaura BrraqeuusMrt serfi.{uu iugyr4ii nnanritnoro uoaa B, aa-

pflAV {, rrtsugrcoc'ri u fi pa4iyca rona.B sai}EaqaerLcfl vraca iona'

Eneprin 3B'F3Ky aTomilnx nAeP

Eneprir antaarcy - ntiuirra.nuna enep.r"ir, .*ny ueo6xi4no Bl{rparnru
4la uo4iny aroMuoro ffApa Ea HyKJIoHII, 3 fiKltx BoHo cKJlaAaerbcfi; r{a
enepria Burpaqa€Tbcfl Ha Br{Konannfi po6otr.r npora Aii trAepnrrx cr{JI

npr.rrgraHHfi mixc nyrlonaulr.
Euepria ss'sarcy AE = Lmc2, ge Am = Zm o + N m o - tu 

"apu 
* ge$ercr

Macl' ff,qpa.
flurolra erepria as'atny * enepria an'xnry, rr1o trpnnaAae Ha oArrt

rryKJIOH.
Ha-fi6inrury nnrouyenepriro se'aary (8,6 l\{eB/Kr) uarorb eJreMenrrl

s rloNrepaMll six 50,qo 60, roiuy s,qpa qnx enementie nafi6i.trru ctiftxi'
flocaclrcrertrna oAHHlIqs urwiporanxa eneprii - eJIeKTpoH-BoJIbr

(cR) = 1,6 ' l.O-ts A)K.

(DororpaQivra nn&crrlrrra
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fiauo:
Al, Au, Cs

z-?
W_?

/J,ano:

T;U; T;U
N_?

A-8"" -?

aE"" =(B

bL-_

Teopin nnoc

11. Oxapa*repraoyBarr.r cKJraA s.qep a
Ai, Au, Cs.

Posa'asauns
[o cxnagy fi.qpa aroMa BxoAlrrb r{y!{Jrour4 - n
ra nefirpoxra; ocriagxu aroM ener"pvtrno reftr
Huf , To rcinrxicrs nporonin y l{Api 4opia:lroe xia
e,rexrponir y eJrexrpounir? o6o;roirqi a,ronra, todro
pn,qfioBoMy HoMepy Z e:r.ewe:rra u ltrepiogllvnifi
[. I. lVlenge;ieena"

A = Z + N , Ae ]t - rvracone irl4cJro, ro6ro rcinrrcicrr, nyrc;ronin y
Z - tapagoae qr{cJro, ro6ro rcinrricrr nporouis; .lf - xi.nrxier:a
tpouin.

ila.t: z =18, N= 14; tffAu:

Bi?noei|at Al:, Z = 13, N =
N=77.

Z=79,N= 118; 'llCs: Z=55, N=

12. tluru ri4pienarortcs frApa aroDris ypauy-238 iL ypauy-235?
Posa'ssanntt
Isotonr ypany '!!u ra 'flU ei4piauarorrcn MacoBr4
lrlrcJroM A, ne A = Z +N " ro6ro rcinr,nicrro nefirponi
y sApi"
y '3!U nefirponin na 3 6i.nrure, nixc y '?flU .

'zllU uenipoxiB ua 3 6inr,rue, nirrt y '?flU.

fittgtn 5" Keanrona Qi:nxa 257

14. flre rpoqeHrue cninni4Hourexas iaoronis x.'ropy lf Ct i flCl, arrqo
aroMna rvraca Xaopy 4opinuroe 35,45 a. o. u.?

Cailogn{ntenu

Bi0noei0a: y

Iauo:
7t:
3u
mo=1,675'1}-27 xr
m"=L1,6475'10-r7 rcr

=1,672.7O-27 t<r

Poaa'aaaurun
Cl cr.nagaerr,ca ia gnox iaoronis a pianuur vra-

COBI{MH TILICJIAMIT.

'.'.. n. lE ^ ^ __ | Crc.ra4euo piananua, B flrcoro Br.rsuarrr{Mo rrpo-t,rn:,5o,+o a. o, M, | _^-_ --__-,"

Jlurto:

i] r;t

'/,":id -?
'/,,llcr - ?

/(ttuo:

liluu
m.=1,675'!O-27 r<r

r/r, =33'1888'10-27 rcr

mp=L,672'LO-27 xr

M"u *?
A

Lm -?

UCHTIII{il BMTCT UI{X ISOTOIIIB:

35r +(1-r)37 =35,45 ;

x =0,775 =77,5% - upoqenrHr'rfi sMicr igoro-

--,35aIrrJ l? vrt

ro4i uacma ioorony flCl aopianroe 22,5 oh.

Bi|noai,a: ilct - 77 ,5 "/o; I:rcl - 22,5 nh 
.

15. Br.rsga.rzru 4e{rexr Macrl sApa llNe ra enepriro ar'aarcy, qo npurra-

Aae Ha oAr{H HyKrroH. Maca aapa llNe 4opinHroe 33, l-888.10-27 rr.
Z = 79,}f = 118; Cs: Z =

Poee'seauwa

Enepria an'a3xy ,{Apa aroMa A,E.*= [71ys2,

Ae Am - 4e$erer wacu h,m= Zmo+ Nnto- m,i

tE*=(Zmr+ Nm^-m^)cz

xeZ=3, N =A-Z=4.;

Poaa'aaarurua

,{erpercr MacH s.qpa Heony 4opienroe
Lm=Zmp +\A- -Z )m"- m,;

Lm =t0.1,672-10 
27 +10'1, 675.L0-27 -33, 1888 x

x 10-27 =2,812."1,0-28 r<r.

Euepria Be'aary, udo flpuna,qae ua 1 uyrc.nou

. LE^- Lmcz -
(3 orrnAy Ha re, rIIo i= n-).

lS.Maca a4pa niriio gopinnroe LL,6475. 10-2? rr'. 3naftrn euepriro
Br'flaxy agpa Jliriro.

AEu" 
=

2.9L2.t0-28.9.1016
=1,2654.10-".4* =420

1,2654.10-12
=- =7.9 MeB.

1-6 10

Bidnoeidt: 2,812.10-28 xr; 1,2654.L0-t' A*, a6o 7,9 MeB.

= 9 "1"016 . 10-27 (!. 1, ?16 - 11, 64?b) = g. 0, 068b. 10-e =
: 6,165 .10-r2Arx.

Bid noeilv: 6, 165. L0j' Alii.

Pa4ioarrnenicru
Pa4ioaxrrnuigrr - Brrcr4JrauHrr ff Apa-

Mv,qeaxl4x e:reMenrie pianouanitur4x qacrrrHoK (cx-, 9-, y-xranrie), t1o
cy[poBoA]rcyer],cs nepexoAou ix s iHruHfi ctan i auinoro ixnix napa-
ruerpin.

Morvrenr vacy, IroJrn rarcoro [eperBopeHHff aaasae AaHe sApo, Henepe,q-

6avynanuft; oAr{ar uloeexyrr.qrl poorraAaerbcs rreBna uacrlaHa sAep.
Arcrusuicrr - xi.nrnicrr' posna4in B oAr{Hr{rrn qacy"

14r""]=rcr;4=H.M=[ur.

1,67 2. 10-27 + 4. 1, 6?5. 10-2', - 7L, 647 5. 1 6-zr ). 
g " 1 gt6 =

qe rpe6a lnarn!
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Pa4ioarcrurnufi poanag - rrpr{poAue pa..qioaxrr,rane neperBoperlH|
sAep, rqo ai46ynaetrc.a cnolrrarrno,

Bugu pagioarcTlrrrroro poanaAy
{x-poanaA; cnonrannnii poana.q aroMnoro a,qpa Ha c-vacrraxxy (s4pg

reuiio jHe ) i slpo-upo4yrct. Maca flApa 3Mexruy€rr,cs rra 4 oAilsrrqll
a BapJrA - sa 2 oAr.rsn(i.

Ilparurro sMilqerIrx ,qrrfi o-poorra.4y : orx -+ ";lS -r nHr'.

o-pa4ioaxruBur4Mr.r e aApa Ba'ftKr4x eneMenris: Z > 82.
1-ranpominroBanna rrpr4 ct-posnani: ino,qi qacrur{a eneprii fiAe Ht

e6yA?fierlxs fl,4pa-qpoAyxTy, srce BrrcuJlae Y-KBatirt4, nicra uoro nepe.
xoAnrr, y uopua,rrnufi crax.

OCIIOBIII{I,I

enepremvnnfr
piaeur

OCIIOBIIIIU
eneprerr.rvnrfi

piBeHb

P-posnan (e.nercrponnraft): cnouraune fleperBopeur]s aroMnoro figpa
qepes Br4crrJraHHs eJIeKTpoIra,

B ocnoni p-pos[a,qy re]K]rrr s4arnicrr nporonin i nefirponiu 4o raaeru.
HOrO [epeTBOpeHHrl:

n-+ p +A +i, Ae V - aHruuefitpuno.
flparrano a*rirqeuue 4.rra p-poona4y: |X-+ 

"jru 
+ -le.

y-nrnuponainronarrua rrpv B-poana4i: ixo4i vactrzna eneprii fiAe na a6y'

Alreurrfi .fi,qpa-rrpoAyrcTy, rqo Brtrrycxa€ y-KBaHTrr. p-vacruurcu uarom pia.
ui ereprii, ToMy ulo qacrrana eneprii fipana,qae Ha tlacrrrury uefitpr,ruo.

ry""ffi:#iH,
/ F Pisexb

-T Y 

- 

ocHosgl!fi
Wn"p*t"h,;

piBeHb

,flltpo, ulo poarlalrocfi, rBr,r-rafino texr pa4ioarcrranue, ro6ro ni46ynaeu.
cJ{ Jranqro)rdorc nocni4onxNx pa4ioarcrnuHrrx neperBopegb,

Po:6in 5. Ksanrona $irnxa

/te N - rfurrxicrt arolrin,
y MoMeHT rracy t;

No - xi.rrrrcicrr raxnx
nnfi lrolrern vacy;

Sarcon pa4ioarcrunuoro posna,qy

-.:-AI_AI 9 TrY --110'-

ulo He posnaJluc,I,

arorris y noqarr{o-

N

{-r'

T 2Tt

Canos,{nrenu

,IIiI4X eJIeMeIrTrB rlp4 qLOMy

Nd

T - nepio.q uaniepoanaAy; qe uporrincor
rracy, npolflroM,fiKoro i<i;ruxicrr paAioax:ras-
lurx aroMis aMenrlryer],ca n4pivi, ro6ro qe xou-
crar{Ta, ulo gaJrexcrarr ai4 rrauy pMioaKTnBHo-
ro iaorony.

No

Ilepio4 naniapoeua4y xaparcrepuoye arcrurnicrr pa4ionyn niga A,
'ro6no xinrxicrr posna4ia aroMurdx s4ep Ba oAHy ceKyn,qy.

3arcox pa4ioaxTr{Brioro pognaAy e crarncrllqxr{M Ba}iorroM: eiu Aift-
cnrafi ri;rrrra npz N >> I .

flepe46avurlr Mouerrr poartaAy Aauoro Korrrperuoro flApa HeMo)KJrr{-
Ro: qe Bl{[a4nosa no,{ia.

16. Banracana peanqii enexrponuoro p-poo-
na4y fi noAarbmoro u-poana4y pa4io-

aKrr,rBHoro iao'rony Jlirio lLi . Isoronr4
yrnoparr,ca?

ffauo: I Posa'a.tauna
flpu agepunx pearcqiax Br4xoryrorr,cff BaKoHr{ a6epenrenxa
BapflAy fi oarconra a6eperxenHa rvracra, Torvry B qboMy Bn[aAKy
r\doxcua Barr{carr{: lu -+ lee+ _!e ;

y peayrrbrari cr-poena4y lne+lHe+!He; or>rce, a 'rri. y pe3yrr6-

rari e.rrercrpouuoro B-posna4y fi cr-poanaAy yrBopr4Jrracr iooronu lBe
i lne.

Bi1noei7a: ]ne i lUe.

17. V peey,rrrari noc.ni4onuoi cepii n'aru c-poana4iu i vorrrpbox p-eaerc-

rpouur4x posrra4in ph4ioarrr,mnoro pa4iro '!$Ra yrroparbcrr rr/{pa
rroBr{x eJreMerrrie. Hanrcaru pearqiro fi graaHa.rura, aApa ffKr,rx eJre-

Mernia yrnopfiTl,cfi.

,Ll
B-icr

!aruo:
5tx i 4B-.

Posa'nsawua
flpr.r u-poana4i rapag agpa aroua Z g*renuryerrca na 2 o4rz-
uzrii, a Macone qrrcfiolt -- ua 4 o4ullllqi. flpr p-e;rercrporr-

HoMl'por;$afii yrnnprcxrmcs Jrgpa atolnis a Z sa oilur:nt\w
6i,nsurnm, a Mac{-}ne *tgcnoA np}l :Jr,oMy ne gyrixroerrca,

'i3nu
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Sri,qno B oaKoHoM a6eperxenna 3ap,fiAy fi Macosoro q?rcJra Ma€

'!! Ra -+'zf;f,w + slue + a 
-1,e.

Bi|noei)a: 'o"lPb.

18. ,{ouucarn pearcqiro: lln + jn ->?+ltte.
Posa'ssauan
3ri4ro B gaKoHoM a6epextenna 3apaAy ii uaconoro qacJla MaeMol

'ln+jn-+lx+!He.
V ra6.nuqi A. I. Meuleneera ni4 HoMepoM 3 aaaxo4r'rr:r,ca I-i.

Bi|noai|a:'!n+ jn + ln + jne.

19. Bugna.ruru uepioA uauiapoana4y pagioaxtnnnoroeJreMeHTa, aKT

nicrr srcoro sa 8 ,qi6 sMeururrJract r 4 paax.

flaruo: I Pasa'*sarurua
t - 8 ni6 | Axrnnnicrr pa4ioaxrznnoro etleMer{Ta ar'riuroerrca sa ga

Itrr4ln 5. Keanrooa Qi:nxa --_*-:ao- Z6i

V ranrepi Bi;rrcona 3acrocoByerr'cfi nepecvr{eHa napa. Kauepa (pix-
('vc rpacrTopiro sapa4xeHor sacT ranrclr; y3AoB?fi rpacrcropii Br'IHuKalorb

iionu, na sKI{x KoHAercylorbcfl KparreJrbnfi pign:uu.
Ey.nr6arnrcona KaMepa uicr:rarr' neperpiry pi4uuy. r{acrnuxu 4o6pe

t'nnbMyroTl,cfl pi4ranoro, u{o Aae sMory cflocrepira'rn rciar,rta noc;ri4or-
rrrlx peaNqifi.

V roncroruapornx Soroeuy.nrciax uacr:r'rnrcu, npo.nirarcqfi 
' 
yrBopro-

r{)'rb rrprrxoBaue eo6parxenris. flic.ns [po.flBJrel{Hfl nu4no eci no4ii', rqo
rrirl6y;rnca 3a qac cnocreperrceuHJl.

6ionoriqna Ain paAioaKrnBHoro BnnPoMiHtoBaHHR

flpoxo4auu qepeg peqoBrrHy, 3apsAlresi qacrnnxn siurronxy-
r{)r'bcfl B eJIeKTpoHaMz aroMis ra 3aJlrlfirarorb sa co6orc J'IaHrrro]tcox

ronis - ni46yaaerrca pyfinynanua a6o yuriio4'fiennff MoJreKyJr )fir4-

rroi llrcattuglt.
g-rracrrtltrcI{ 

- nosgicrlo notJruHarorbcff apKyrxeM nanepy SaBToIlu-
rcr.r 0,1 um.

p-vacrzurcn - nosxict.lo fiotJrIlHaIorbcg aflroMiniesrrM eKpaHoM 3a-

n'roBrrrxu 4-5 lru.
y-npoueni - ruap cer{Huro saBToBrurtr 1 cwr noc;ra6lroe ix y 2 paau.

0,1 rttu 5 rvrnr lcu

llor;rruega Ao3a BI{npoMinroearFIR :

p = 
E, 

[D] = lp (rpeft) =[rxlxr;
m

J\a E - [orJrHHeHa eneprix aznpouinronanua;
m - Maca onpomiuuaHor Peuosuxu.
floryxcricrl Ao3I4 Bfi npoMiHrosaHHs :

Dt, =7,
r1r' D - nor,TuHeua AoBa BlInpoMiHtogaHHs;

, - qac onpovrixeuna.
Ilotutunena,4oaa Br{npoMinrosaHHs HaRonrlqyerbc,fi 3 r{acoM - rrltM

(rilrruuir uac onpouiueHHs, TI4M 6i.rrr:a norJrrlgega Ao3a'
flpupognzfi Qon paniaqii siAnoeiAae pi'*rifi xoai 2 " 1 0*3 fp'.
fpaxzvno gonycrr.rMa Aosa - 0,05 lp aa pix. Paaonagosa n 3-10Ip -

('M0DTEJIbHA.

t

norvr A =Ao-27 ,l"T -nepio4nanirpoana4y.
^tTo.ui A 

=2-F ; ocrci.nr,Kr4 Ba yMoBoro j!-=a, ro 4=2.' A" A

a6o ln4=ain2;
T

Bilnoai1t: 4 no6u.

20. flepion uaninpoana4y pagioaxrurnoro Kynpyrvry - 10 xBLIrIt4

,fixa.lacrxa siA uoqarxonoi rcinr*cocri BaJrrr[rI,ITl,cJ{ uepea 1 ro4rln
Po.ta'aeanua

t

3a aaxonorr pa4ioax:rrasnoro poarraAy N =No'2i ,

-60 1 'l

=Z to -26 =J- =-!-=1,6n1o.2" 64

tIn2 8ln2 8'0,693
TaKJ,rMr{I4HOM, T=-::-=- --- 

= 
- 

=4 AO61,.4,' ln 4 ln4 1,386

SBr.qcu

-,)

Ue rpe6a rnarn!

!-=r-i.. u6o N
No No

Bilnoeilu 1.6'k .

ErcnepnmenranbHi HeroAl4
pe€crpaqii 3apnAt{eHnx qacrnHoK

MeroAu lpyirrylorbcfi Ha sacTocyBasni crzcreu y AoBro"pI{Ba
necriiinoruy c'rani, no.rn nnac.ni4orc upo.niranna sap,fiAlldeHor r{ac'rrrH

ni46ynaerrca nepexi4 y crifircuii cran"
,{in riuNurunrca lefirepa rpynryerr'cfi ua ygapnifi ionisa4ir

.niqra.nr,nrarc tbixcye ri.nrnlr tlrax'r nponr,ory tIacrutrrKrr,
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Ha npanrnqi urnpoxo aacrocoByerrc.fi [ogacrrcreMrra oAr.rHr.rqr
rreu {P). Morxna ua6nr.rxrerro Bna}rcarr.r tr P = 0"01 Ip.

fgepNipeaKqii
.ffgepni pearcrlii - nepernopennr{ aroMrrr{x fl,qep rpu raaervro4ii a

MeHTapr{r4mr.r qacrr.rnxaMr4, y roMy quc"ni a y-rcrantauu" a6o o4ne a
HI{M.

,{na agificneHrrfl ?arrrx peaxr{ift ueo6xi4ne B6Jrl{xcenus a4ep i v
Tlruon ua rigcr:aur rropfi,qxy l0-r5 u {poorvripu a4pa). .{aa peaxqii
fr.qpaMrr norpi6na 6inr,rua euepria A-nrr noAoJranss ixnroro xy;ronincb.
xoro BrArrrToBxyBaHHtr.

I{ro euepriro Mox{Ha HaAarra flApaM 3a 4onoMoforo ilpr4croproBa
a5o uarpinaxna,qo Aylde Blrcolct4x reM[eparyp.

flplrOoviSaplyaanui uefitpoFlaMr4 BeJrrrr*a euepria r-re norpi6ua,
u1o rcy.nouircrnoro ri4urronxyBalrufi HeMae.

Eneprerrauuuft ruxig a4epnoi peaxqii: LE = Amcz,
Ae Lm -- pisnuqn ivrinc cytrapuoio Macoro crroxoa r{acrr{Hol{ Ta fiAepr

rrlo Bcryrrarors y pean4iro, i npo4yrrin peaxrdii,
AE <0 - euepr,ia rorJrr4naerbcfl;
AE > 0 -. enepria nu4i,raersca.
Sarconn a6epercenua eJrercTltr{qnr{x aaprgir i Macosllx .rncen: cyMe

aapa4in (nraconux vuce.n) a4ep i uacrulron, ulo ecrynarou, y fillepuy pe.
anqiro, ,4opiBnro€ cyniri aapq4in (macorrax ur.rce,r) rcinr4erux upo4yicrir
(a4ep i iracrHrrox) peanrli'i.

Fearcqin noginy rgpa -- pe-
arcqin, y axifi Baxrne (Z>821
a4po ni,4 ,qiero nefirpoxir (a6o
infuiax uacrnuor) 4i.nrarr,cr na
geulo ,'lenui a4pa. d.nuarrci ea
MACOrc.

Jf anrqrorona peanqia -
JrAepna peamqia, y arcift vac.
Tr4HIdt4, IrlO BrrKJllrKaroTb peaK.
qiro, yrnoprorclrr,c'lr aK npo,4yr{-
tl.r qiei peaxuii.

Heo6xi.rna yMoBa JraHrlro-
ronoi peax4ii't K>L , Ae K *
rcoe(piqienr pocrfiuo)ft eHna Hefi -

'rponin"'rodro nigHoluenHs rci,rl-
xocri uefir:ponir y gaxorvry no-

xo:linrri go xiarrocri rrefirpouis y no[epeAr{bonry uono"uinui,
Kpurnuna Maca * minima;r*ra Meca ypary, B sxift Mo)fie Br,rut4nlry-

Tn JraxUroroBa peanqia

l'or4in 5. Ksanroea Qilrxa 263

flpn no4iai 1 r ypauy rugi.naertca raxa caMa euepris, ffK i npu aro-
panni3rayrinna. t

Tepruoa4epna pearcqia * pearcqia cr4ureay flerrcMx aroMtr4x fi,qep,
rrlo ri46yaaetr,cs npr{ rra4rrconifi reMrreparypi (nopsArcy 107K.n}:

:H+iH-+ lue+ jn.

21. O6qlrcnr,rul eneprerr{qu ufi araxi4 r.qepHoi
pearcrlii lli + ill -r -+ !He + jlIe.

Posa'gsaurua

,(:ra o5"rnc;renHrr eueprerurrlloro BlrxoAy
agepnoi peaxqii ueo6xigno anafirz pia-
rrr{qro Mac qacTr{Horc, IIio BcTynaroT6 y pe-
arcqim, i.racrrasor - upogyrrin peaxqii.
V pearcqii 6epyrr, ya{acrb aromHi r4pa.
Macy rcoxnoro aroMEloro fiApa MolKHa
Bnaftrn, ei4uinra.lovra nig *racr aroua (nigo-
vocri n radauqax) uacy ncix elexrpouir.

Moncira Br,rroprrcrarr,r fi naacy aroMa, Maroqtr Na ynasi, rqo B aroMax,
ari ncrynarors y pearc4iio, i e npo4yrcrax peaxuii oArrarcoBa rcinricicrr
eaercrponin. A,E = Lmcr i L,m = m 

2u 
+ m 

1n - m 
in" - ffi o g"i

Lm =6,O'1"572+1,00782--3,01605-4,0026 = 0, 00429 a. o. M.

1 a. o. ru. = 1,66 ' 10-2? nr.
O6qrac;ruuo eseprerlrrruxii nrzxi,q upu arvrixi Macu Ha 1 a. o" rvr.:

AE = 1, 66. L0-27 . 9. 1016 = 1, 49. 10-10 flne = g31 lMeB.
Braxi4 agepaoi pearcqir 4opinuroe Anl = 0, 0429. 931 : l. = 4 MeB"
Bi|naei0a:4 MeB.

22,flxa enepria nragi.naerrca npn cranreoi oArroro rparvra reriro a 4eii-
tepin i r:plrr:iro? Cxi.nucu KaM'flHoro ayril.na (nr,rroua aenrora Bro-
pflHHfl - 30 rcflxc/nr) rpe6a 6yno 6 c[aJru'rll AJrs oAepr{aHns raxol
ca*roi eueprii?

/lano:
n"r_r =6,01512 a. o. u.
m's =1,00782 a. o' ttr'
m;s" =3,01605 a. o- u.
m2s"=4'0O260 a. o. ivr.

LE -?

f,ano:
Dn" = 10-3 rct

m"u-2,01474

nig =3'01700
m1s" =4,00388
n;, =1'00866 a' o' u'
q = 30 rAxt/rr = 3' L0a,[xr/rr

Canog.tnrenu

Posa'aaanrua
IIpn e4ificnenai repruoa4epuoi peax-
qii cr.rureay a4pa reniro a gefirepiro
i rprariro lH + lH -+ | ffe + ;t n ru4i.na-

errca eaeprin AE :

A,E = Lmc2,4e cr = 931 MeB/a. o. rvr. -
KBaApar runnArocri cniraa;

.,ft \ / r-l
AE =c" | | m,- + m"- l-l m,- + rn, - | | ;

L\ i5 1nt \ ine onlJ'

a, o. M.

a. o. M.

M.

E-? mr-?
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AE = 931 [(2,0t47 4 +3,orz ) - ( 4, 003s8 + 1, 00860 )] =

= 931 ' 0,0192 = I'l ,87 MeB = 28,6 ' 1'0-13 l{xc'
,{;ra pospaxynxin na 1 r cznreaosanoro re'niro cni4 nowruon*rrr'r M

na rciarrcicrs s4iiicnenr.rx peaxqifi, axa 4opinnroe Kirbrocri aroMi!
reriroNri L r.

N =Llt^: N= 1o'- 
0,02.1023 =1,5.1023.M 410',

Touyeuepria E=NLE E=I,5'1023 '28,6 10-13=4,3 1011 Axc'

3 y*roan Q=E r'unnunae: Q =qrnr=E, ro4i Q -Qmr=8, sai4cu

E 42,9.1010*,=t ; *r=ffi=14,3'106 rcr.

Bihnoeihat4,3'1011 Axc; 14,3 106 rcr.

25. V aoni pa4ioarcrrarnoro Sapa)Keuna uoryxuricrb Ao3t4 raMMa-Br{n'
pouinroaauutr craHoBI,ITb 0,2 mfp/ro4' fix 4onro uorxe nepe6ynarfi
noAnHa s rlifi eoni, arrqo rpaHl4qHo Ao[ycr]IMa norJIIrHeHa ,qoBa cra'
IroBt4rb 0,25 fp?

!ano:
N =2.10{ Ip/ro4
D =0"25 fp
t-?

Bi1noai1a:1250 ro.q.

24. flopinnatu eireprii a4epnoi, xynoninc*coi ra rparita4irluoi nsae"

rronirl *rinc ABoMa nporouaMrr s a4pi'

!ano:
n7p=L,672'1O-27 xr
q =1,6'10-1e Kt

Poee'aaanua
flor.irranena AoBa Br4npoMinrosanus D

s noryxcuicrro Aosu cninniglloureHlrsM :

D 0,25t=:-' t= -'--z =1250 ro.q.
N ' 2-LO-

Posa'nsarurua
Hynnorr,r s .anpi aroMa yrprlMylorbcs SaBAsnlI

fiAepnr4M crr JIaIll, fixi sa cso€rc flpnpoAolo Kopor'

xoAiilni ( r =10'ts m), a.ne Ayxe iurencraeHi.
E,iE*"n:8,, - ?

V uexax aroMnoro flApa BoHIr uafirxe n L00 pasir [epeBnn{yrorb
cr{Jrr{ eJrexTpocratr,r.ruoi uaaevro4ii ABox nporoHin i e 1028 paain - cu.ny

rpaniraqiftuoi saaelaoAii; arre lia ri4ctanax, lqo repeBI'rrqyrcrr poonnipu

nAep, BoHlr nacriluclt lra;ri, ulo ixnr,oro 4iero moxna auexryaara, to4l

..8^ 
i E*"n: E"p = 1 : 10'2 : 10-38.

Bilnoetla: E"i E*"n: E"p = 1:10-2 :10-38.

b---
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25.,flxa enepria
-+ jHe+ jn?

!,aruo:

az4i.naerrcr npr{ repr{orrAepnifi pearqii ?H+1H -)

Pose'asaruru,s
flpu e girlcneuui 'repmon4eprroi peaxuii
cflHTe3y ff,qpa fe;riro 3 sAep iaoronis figpo-
resy (,qeftrepiro fi rpuriro) etrairrnaerrca
enepria LE = L,mcz,

.I\
Ae L,m= *W* *1n-t-1"" + m;, ),

LE -?
Lm = 2,0142 +3, 0165 - (4, 0026 + 1, 00866 ) = 0, 01994a a. o. M.

1 a. o. u. = 1,66.J,0-27 rcr,

Lm=0,0323'10-2t xr;

AE = 0, 0323.104?'(3.108 )' =0,29.10-",4x;
I MeB =1,6.10-13 ,{rx,

0,29 10-r'Al!=-=I8 MeB.
1.6 1o-',"

Bi?noaiAa: 18 MeB, a6o 2,9 ' 10-12 A)K.

EnementapHi cacrnHKh

Erreueutapni .racruurcn - rracrr4Hxr4, axi, ctrrcatorrt4cr, oAHa B o,q-

HOIO, He pOSIraAarOTbCff, a Sa3HaIOTb B3aeMHOrO UepeTBOpeHHfl.

Anru.racrrur4u - qacrr,lHxn raroi cav.ol vracu, ale nporr,rerxHoi
Ba BHaKoM BeJrvrrnurr gapffAy. .{;ra rcoxnoi qacrr4Hrtr icuye aHrravac-
TUHKA:

eJreKTporr - IIo3HTpoH,
nefirpou * arrrraneiir:por,
flpz eirxnenni .racrr.nrrtz ri csoeo auTriqacrrruxoro ai46ynaetr'ca

auiri;raqia - neperBopeHHfl r{acrr4Horc y nponiHua.
Bu4ra rsaevrogifi uirtc vacu4nKaMr{ :

1. Currna:
2. ErercrpomarHirxa; f -_. _._- ----e-- .

3' C;ra6na; 
'f -BjrleKrPoctraorca

4, fpaniraqifiHa.

m"H=2,0142 a' o' M'

muH =3,0165 a' o' M'

ilI,H"=4,0026 a. o' M.

m,n =1,00866 a' o. rvr.

nos'ssatta
D
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eoPf'lyn n fr nognn.{Eft HR

<DoPmYnn

@oron

E =trv, ^ =+=!-Y, p= rns- hv
c"c

@oroenexrpn rnufi e$ert
E*=hv-4**, ftv.' =4u*,

Itrocryrar Fopa ta rpaBr{no (BaHTyBaHIr5r

I..=8,-E^ , mur=oL.
2n

Enepria rn'aarcy arounoro sIPa
LE", = [7ns2, Am = Zmo + Nm,- m".

SaxoN pagioarcmanoro PosnaAY

N =Nu.2 T.

Seta-poenag nefitPona
n-) p+e- +v-.

Fearqia repMos,{epnoro crrrlTeoy

lri + iH -+ !rle + jn.

., _ -nHx
v'o'" - -l-'n

llolrtaqennn

tn - Maca [m] = rr
c - rusnArcictr ceirra y earcyyrvli
c=3'108v/c
.E - euepria $oroxa [E] = [uc;
I eB = 1,6 ' 10-ts A)n
lr - crana fl.nanra [h] = 6,69 ' 10-34 [x('c
v - tracrora [v] = c-t
A - po6ota Brrxogy enexrpona [A] = [xc
E* - uaxcutvtaarna xinetnvna enepria $o'ro-
enenrponin [E] = [:*t

N

N:

n - uefitpou; m,=1,6749643.10 2? rcr

p*rp0ron; ffio-L,6726485 1"0-27 xr
e - erenrpoH; m€ -9,109534.10-3r rr
V -- anT uueli'rouno

3ae4annn
A/ra caMoKoFrTponrc

1. Fo6ora auxoAy e:remponir ia qeniro gopiunroe 1,8 eB: ,flroi gonnclr-

nra xruni ceiTro rpe6a nal]paellTH Ira lroBepxHro qegi]o, rq06 MaKcu-
NlaJrLrra runugrcicrr (rotoenercrponia 6yna 2 Mu/c?

Z. Ha metaneny nJlacrr4lry [aAae NrouoxpoMaruque ceirno .qoB]Krlr{oro
xsnai 0,42 uriu. flpn aarprmyrouifi nanpyoi 0,95 B tpor',octpy;vr
ilplrrrprufl err,cg. Brae Ha.rr4rra po6oty BtIxoAy enextponin e noaepxni
MeTairy,

5. fli4 axoro ranpyrolo nparqrce pexrrexincsra r"py6xa, nxutro nafiOi;rrur
++xopctxi'> npoirneni a ii penrreuiBcbKoMy cuexrpi Marorb qacrory
L0te Iq?

4, filrcepeao criraa notyxcnictlo 100 Br sr4cl4la€ 5 ' L020 $otouis sa 1 ce-

Kyrr/dy. 3u a.i.ii'n cepeAuio AoBxcr{uy xsuni nnnpoMinrosaHua.
5. Enepria rlorona 4opinuroe 3 eB. Snafirra fioro irvrny.nr,c.

TeoDin nnpc nDaKrnHl

&

&
T

V.in -- qacro?a weproxoi ruerNi rporoerpercry

[v] = lq
A-0". * enepris an'asxy arounoro sApa

[E]=[x
Z - rci.;rrxicr:a nporouin y gApi
N - rci.rr,rcicrr Her"rrponiu V n4pi
rnp - Macacnonoro sin Horo npotona
nth- :r*aca. cfionoro si,crnoro ueftrporia
nr, - Maca eiloKoro aToMHoro aApa

l/ - minr,ricrr pa4ioaxrraBunx fiAep, rr1o He
po8rraJurcs, y MoMeHT qacy,
No -- xi"rrrrcicrr pa4ioartrrrBhr4x r{Aep, ulo rre
posnaJllrcg, y MoMe*rr uacy f = 0
? - nepioA uaniupoena4y [7] = c

Ilepesip ce6e
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6. flrcrfi rlrcx Ha tropuy [oBepxHro cTBoproe npouiHra a 4oa*tuuoro xru.ni
400 nwr, J{KuIo Ko}xuoi cexya4ra Ha Kox{eu nnagparnr'rfi caHTI4Merp

norepxni naAae 2,8' I017 rsauTis nr'rnpouirrroeanna?
?. nrs rZouiaaqii atova Hirporeny neo6xi4ua erreprix 1"4,53 eB. Bils-

IraqrlTrd AoBlKrrHy xnu;ri npoviiHHfl , rqo cupr4r{rrHtre ionia aqiro'
8. O6qr.rc"ni.rrra, y crcimrcr.r paair 4onrxnua xei't,'Ii aroua li4poreHy rrpu

nepexogi a 4-or op6irz wa 2-y 6i.nsrua, nixt 4osrxuua xslari npu re'
pexoAi errenrposa e 2-oi opbiru Ha 1-y.

9. V peey;rr,rar:i noc.ni4ornoi cepii paAioaKTI4BrrI{x posna4in Yparr 2llU

neperBoproe'rr,cs Ha fl;rlorr6yrvr '!!eb ' Cri-,nrcr4 c{- i B- nepernopeur
rir npra r{boMy gasHae?

10. flepio.q EaniBpoBilaAy iaorony Pa4oxy 3,82 Ao6u' V criarrcu paein

BMeHrrrI{Tbcs xinrxicrr' atoMis qloro ieor:ony ga 1'91 xo6u?
ltr. Hanucar:u rigcytNi [ooHaqeuufi B flAepaux peanu'iax:

1) '!fPu+ l:ne-->?+ln;
2) :Li+lp +?+iHe;

3; ?+ lH-+ ilwa+iue.
lZ. flpn 6ona6ap4ysarrui cr-!Iacr?IHI{aMI'I anrorvriuiro yrnopatrca Hefrrpon i

HoBe fiApo. Sanv carrz aAepuy pearrriro. Bragna'rr4Tll' sApo snoro ere-
MeHTa YTBOPi4TLCff.

15. Brana.rrrra enepliro sa'aoxy ft [r{ToMy eHepriro sn'aaxy 4aa iaotony

a4pa Kap6oHy 'lC.
14. .flxa eaexrpr'rqHa nory)Knic'rl arorrsot e,rexrpocranqir, ulo nn'rpavae

aa 4o6y 220 r iaorony VpaHy '!!U i aica wrae KK,[ 25'yo?

15. Tonrqnna h rnapy [epeKpvlrrs, rqo ocna6"lroe AaHe ioaiayrove nzn-
powriuronanu x n 2 paau, Ha3nBaerbca roBfilr{Holo ruapy nononrHnorb

ocna6nenng, .{onecrra, ulo ruap roBlllnnoro -[1 = nh oc:na6moe Bl4npo'

MirrrosauHs n 2n pasin.

Bi4noor4i 269
Teopin nnoc npaxTnKa

BrnnoBrgr

Mexanixa

1. 1) Tar; 2) nemae; 3) ueraae.

5.5
3

5" V 2 pasr,r.

7.-lu;1c.
9.4 ru,/ro4.
ll.4 ur/c.
15. 195 u.
15.35 u.
17. 0,5 wr/ c; 2 pan/ c; t,57 c;

0,63Iq.
20.20 H.
22.6 xr/c.
24.1)520 H; 2) 680 H; 4oHnsy.
26.500 H/u.
28.20Il;0,04.
50. 1,5 . 103 H.
3?.4590H.
54.8,7' 10-24 H'c.
56.8,6 rvr/c.
58. 1,125.(xc.
40. 100 H.
42.6 : 103 H.
44.9,6 u/c2.
46.5.
48. 1500 nrlu3.
50.2,5. 104 fla.

2. 0,314 na; 0,2 nn"

4.7r*r;5rcrvr.

6. 500 m/c.
8. 112 xrrc.

10. 50 c.
LZ. 22 rvr/c2;0,33 tt/c.
14. 1c.
16. Ji ,

18. 20 u/c.
19. 250 H.
21. 103 H.
25" 2,5' 107 u.
25. 2'l0-'zrv.-
27. 0,5"
29. 6 w/c2.
51.0,5.
55. 120 H'c.
55. 1 rvr,zc.

57. 1200 {x.
59. 60.{rx; 90,{xc.
41. 0,29 u.
45. 9B \'/o .

45. 0,1 n; 0,3 u.
47. Slreurunrbcff Ha 2,6 " 10-3 la.
49. 10,3 vr.
5L.274wr.

Enexrpo4nHaMiKa

1. 9,6.10-3 K"rr.

5. KylouincrKa cuJra 6i;lrure
a 4,2.1042 paeu.

6. 200 H/K;r.
8.4 ' 104 H/Kx, 104 ltrlK.rr.

9. a) Ha npauif, , rqo s'e4nye s apfrI\rl, na ni4craui 9 - 1 0-2 rr sil Meurrro-
ro i 18.10"2 nr ni4 6i,rr,ruoro. 6) Ha nparlifi, r4o s'e4nye BapffArl, Ha

ni4crani 27 .I0-2 M si,q Nrenuoro i 54.10- 2 
m nia 6i.ni,uroro.

2.1011.
4. 4,2 10-6 Ka.
5. *5,7? 10-10 K;r.
7. L,76.10\5 rtr/c2"



r
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L(V Teopin nnlcc npaxTnKa

10. 1,46'106 H/K.r.
U. 1,4.10-6 K.n/n2;0;

9.104 H/trtr.
14.1.,7.

16. -2,2?.103 ts.

18. 5.10-e Kr.
a0. 2-10-6 (p.

2a. 100 B; 0"1 Am"
24. 100 u.
26.36immrnacr u 1,1 paay"
28. 1A; 5,5 B.

30. 6 Ovr, 33 ok , &7 'i, .

3e.250'C.
:4. 180 B"

56.330 rcB'r'rog"
58. 0,1 '/n "

4O. 10-3u.
42.0,4 K.r.
tl4.5,8 u/c.

11. 7n'104 rulc,2.4'10" Iq'
15. 2"

15. 3.10'5 ,{x; -3'10-5 ,[xc;
6.103 B.

u" *0,21'10 s K.'r.

19" 5"10-6 s; .1",2'10'.6 (P"

?1, 36i.nr'ruu'ruca n 16 paeia'
23.340 u, 10-? in2.

25.4.
z'1" 73,5'h .

?9. 1) 4,5 B; 0,9 0rvr; 2) 1'5 B; 0,L 0wt.

51. 25.10-5 rvrlc.

55. 6,?.10-10.
55. 5.10-3 ru.

57. 0,13.106 S:x.
59. 2,3.1"0-3 wr.

41. Jlinift sa sa:re*cnietr'.
45. 2.10 3 86.
45" 12O Anc; slleHtltrrbcfl B 4 Pa3u.

ItlonexynnpHa 0i3nKa

1.3'1026MoileriyJr"
5.36i.nr'ruursc,n u 3 paeu.
5. Ha 10 %.
7, O"17'xr /ta' "

P. -(z-rl
9. --- -:----. .

no

11.10-4.
L3.47'10-5v.
15.0,57 rcr.
L7.7 4'Y, .

19. flosan 13 npotlr.
21. 3?,4 . 103,I[rx.

25" 4' 105,{xc.
e5.55 "C.
27. I{ucesr"

19" 3" 103 l{xc.
51.Q=N t ','nirlr).'i '

4. 3' 10'z4 aroMis.
4.725rd.
6. 450 tulc"
8. 7' 10-3 u3.

10. 36i;rauiurr,ca e 1,5 PasY"

12. 280 K.
L4. 28 ' 10-6 rcr.
16. 6,3 "/o "

18. 52,2 H"
20" 135 u.
22. 3di;ruruy€TLcsr; 3MeHrnyerLcfi ;

gvrinroerucx.

24. 0,31 rcr.
26. 385 u/c"
28. 17' 103 Ax; 0.

1

50. -: "
.)

L

fi14noelgi z7l

l. x=O,'lcos2nt,
5.97 H/*r,0,5 fq.
5.0,98 u.
7. min.
9.8 m, 4 c.

u. 5.L0-3 flr.
15, 36.10-6 (D.

15.0,05Ix.

Konnsannn ra xBnni

Z. 0'12 na"

4. 2,81.{xc, 3,75 H/u.
6. 9: 1".

8. 1,8 rt.
10. 506 u/c.
1?. V fi pa;ris.

14. 63 Ou.
16. 1,6.1"0-n (p.

18. =, 2520.V nepar.rHnifi.
3

?0. l0'-6 c"

ZZ. 1000 u.

- ?4. 1) 35'; 2)55".
26. 50,6'.
29.15".
50. 1,8.
52. -8,3 Anrp.
54. 0,06 rrr.

56. max .

58. 58 . 10-8 u,
40.0,11 nr.

4?. 27,8. 10-e c.
44. V 7,09 pasy.
46.4,3 Mm.
48. 8,4 . 10'12 rr.
50' 6,69'10-1s 

Kf 'M
c

KaaHroaa $iuxa

+it
tr t'
Lt. 

-. 
-3- 3

19.20 B.

5n

3

4n
3

zl. 28.10-8 (D.

25.3 . 104 rvr.

25.1,24.108 u/c.
27.48,3..
29. 56'.
51.0,22u.
15.28 u.
55.6 . 10-7 u.
57.3.10-7rvr.
59.1,5o.
41. 500.
45. 1,67 a. o. M.
45.0,866 c; si.
47. 10-rr rr.
49.0,511 MeB.

1.94,4.10.-e u.
5.4,1 ' 10'4 B.

5. 1,6'10-27 
Kr''M

7.8,53 ' L0-8 na"

Z. 3,2'10-re Axr.
4. 9,9' 10-7 m.

6. 4,6 ' 10-6 fla.

8. V 4 pasra.

9. n-nepernopenr - 8, p-nepetaopenr - 6.
10. V 1,41 paeu.
15. 1,48 ' 10-lrAx{; 1,23' 10-12 [rx.
14. 53 ' 106 Br.



272 Teopin nnxrc nPaKTrKa

ANOABFHNR NOKAHqNK

A6corrornzfi [oKa3r{rrx saroraregrr'fi 21 1

Asrorornearrbna crrcreMa 191' 199
Aaia6arnufi npoqec 114
Axycrrzrca 195
Asru.iacruHxn 265
Aruocrlrepurakrucx 72

Arou 82
Aronlle anpo 248
Eiorori-rua. gia pa4ioaxu4Bgoro rnnpouinronanus 261

Eygona agpa 254
Bignocua eororicrl norirPa 99

Biauocrra MoJreKyJrsPHa uaca 82
Bi.rr,ni eJrexTpoMarllirni Korusauns 196

Bi;rrni aapa4ra 140
Bi;nna uarepianrna ro'ma 26
Binrne na4inrrs 17
Bara rina 36
Baxi.rr 62
Baxyynt 160
Bercrop uarsirsoi isnYxuii 164
BeHropni serfi'{fiHq 7

Bu4iz euupouiuroeauns 250
Bz4u pinnoraru 66
Bnnaponynanna i xon4eHcaIlis 98
BNxpore eJreHTPI,IqHe nc:ne L72
B,raclunocri pi.qus 96

Bnytpiurna enePria 106
fi4pocrarrxa i.i aePocr:arraxa 69

Iinoreaa awrnePa 167
Iinoresa rlrra;:.na 243
Iaaonzit poaPa4 158
lapvroniuni ro.nunass,n 184
feneparop eJrexTpoMaruirnt'rx xoJrrlsanr 199

leouetpr.rvna onrlrxa 2 10

foJrosHa orlTtrtlga nic;,' 220
fycruna 69
fyctznactpynY 150

Aii na4 nenroParua 7
.(ie,rexrpl.rxn 141

,{ielextpuuna nPonuxnictl 142

,{egercr uacz a4Pa 255

AeOopMalllr{ ,J.1

AnQaohrrrt floKa]ilqnx

.firaeamir<a 26
l{ranarrrixa rlna, rqo pyxa€Tbcs no xany 29

,I{lrnaruiuua pinnoeara 99
llnno;rr 141
.I{ucnepcia csirna 231
,l{r.t$paxqiff H i t paru 229
Ilu&paxr{ix 193
Ara$parqie enirna 229
Idusparcqig xBr'rrlb 193
l{ocrixJle6egena 247

/doqeutpoee npwexapeuua 24

/{pyra xocrrti'rna msn,qxictr 31

l\pyrraft saxoH Hrrotoua 27

/{pyrufi BaKoH TepMoguuatljxu 114

.l-{yroevfi poepsn 159
LlxsinorenuiaJlr'Ha norepxse 137
llncuepurrenra;nni MeroAH peccrpaqii sapflAlrcenr4x rracrr{Hox

Itrnexrprea4ifi - r{aAaHHs ri.ny eaercrpr'rvroro aapr,4y 123

D.uenrplruna exexrpoenrrricrr' KorrAercaropa 142
li.nexrplrvne none 128
l,)rexrpraunnfi aapxx |23
ll"rererpuuuufi crpyr* 149
l,),rrerrpuunufi c'rpyrvr B eJrerTpoJliTax 1 58
Ihercrpr,runrafr crpyrvr y narcyyrvri 1.60

li;rerrpz'uraft crpyu y raaax L58
Ii,rextpuunnft crpyrrir y Me"aJrax 157
lllercrpNvurafi crpyu y piarlnx cepe4onrarqax 157
Iiriercrpo4unamixa L23
Il;rerrporia 158
l,]:tei*rponiru 158
ll-uextpo"uirNrrxa,qtdco4iar{,is 158
li),rexrponnrivriuecqenqi.s 2 50
lJ:.rercrpouanrirxi xorzeanxs ra
ll,rercrporvrarniTfri xsrtri 205
Ii.nercrporlar*irlra is,4yrcqig 171
I,i;ierr:porvrer:p 1 2 3
tlrercrpou 123

196

Il;rexrponso-,4iprcosnfi nepexip, (p- n-nepexiA)
li.rierrponporinxicru 150
I4aerc'rpeix;yrn ifittx cwrc L 49
l,).nerrpot'rarrnxa 1 23
l;llerrypcrc'raru'*Na irrAyxrds 140
li:rer,ltpcr:r'aruqne no.ne 128
li,trelaerrrrl;:u,ti sax'rwpr:cw 26b

260

161
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EaemeHrapu mfi sap s!, I23
EleivreHru reopii nignocnoc'ri 232
E;reuenru Qiauvxoi onsuxvt 226
Enepria 50
Enepria eJrexTp?rrruoro lroJr.a rlJlocroro xou4encatopa 143
Euepria rr'aary 255
Euepria an'flexy aroMur4x a4ep 255
Exepria uanritnoro noJls crpyMy 173
Etpercr KoMflToHa 247
eivnricrr uJlocroro Kolr,qegcaropa 1 42
${enpimvnfi pospa.q 159
3'e4nanna Korgelrearopis 143
3arcon Apxirvrena 71
Saros Fofira-Mapiotta 93
3axon eiaSrsasus 210
Barcou ncecsiTHboro rarxirHs 29
Saron lefi-Jlroccaxa 93
Saron .flrlcoyn,s-Jlenqa 152
Sarcon e;rercrpouarnitnoi in,qyxqii (eaxorr (Dapa,qes) 1 72
Sarcon aa.roltrenns 211
3aH:on sdeperxeuna irvrny"nscy 46
Saxou aSepexceHsg vrexani.*roi eneprii 57
Saronrr reoMerpvrquor ontnxx 210
Saxonra B6eperrtenus eJrercTprrrrHl{x sapngin i Macoeux .rucer
Sarcosra Hrrotona 27
Saxouv nocriitnoro ctpyuy 150
Sarcouu repuoAfiHaMirn 114
Sarouu iboroetlrerrv 243
Saxou Kyroua 124
Sarcon Onra B aaraJrbHoMy si-rafiAi 150
3a.xon Oua JlJrs AiJrrlrrra xona 150
Sanon Ol'la,nJlfl rroBHoro xoxa 152
Saros flacnans 69
Sarcon nprauoniniftnoro uourl4peHnff cBiTtia 210
Baxou pa4ioarTvrBr{oro ponnagy 259
Saxou (Dapa4es 158
Saxoa lllapra 93
Sa.nexHicrr, ilIrrolvroro oilopy MeraJlin fi e.uexrpoJritis si,q

:rervrneparypu 158
3apr4 ri.na 123
36ynx-cenufi cran atorra 249
Baoporuraii as'fiaorc 199
SayronixBniri 195
B*rina anperatrrux etasin pevonranra 96

leoDrF nntoc npaKrnKa

262

AnQaeirnnh noKalHqnK

Srvrinnnfi e;rercrpuunzfi crpym 199
<Sonore ilpaBuro> uexanixra 63
Iaea.nurnfi raa 85
Iao6apnuii npoqec 92
Iaonpoqecr.r 92
Isorepwriunrafr upoqec 92
Iaoronu 254
Iaoxopnuii npoqec 93
trvrny.nrc ri"na 46
In4yxtunnicts l"?3
Ingyxqifirrrari crpyu 1 71

Ineprnictr 26
Iuepqialr,ua crrcreMa siAriry 26
Isepqis 26
fir'rep$epenqis 192
InreptpepeNqig fi tr'rcbparqis xnz.lrl, 192
InrepQrepenqis csitfia 226
Icxponrafi poapa4 1"59

Ki;rrxictr nefirponin 254
Kiarxicts npo:rouin 254
Kinrriitr pevonraxra 83
Ki.nucictr rennorr l-10
Kineru.*ra enepria 50
Kani.lapni anraula 97
I{aro4onrouinecqenqia 250
KeaHr eneprii 243
Ksanroui nocryrrarl4 FoPa 249
ICnanr:oea rPiaurca 243
Iduninns 98
Koetliqieur xopucnoi aii (xrcg) 59
KonusaruHuii routyP 190
KofirasaHHfi 184,196
Itorusaggs ra xszri 184
Kono aNrinuoro c'rPYuY 200 .

I{origencarop J-42

Kou4encaropn 142
Itonqenrpaqia 83
Kopormraii poapsA 159
Kprano.rinifi u nir' pyx 23
Kpratvuna vaca 262
Jlanuroroea pearcqig 262
.Ilirrii uarrrirnoi intyxqii 166
Jlinii nanpyrxesocri (cu;roni niuii) 129
.fiinsa 219
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280 Teopin nnroc nputnnni

Tunu nauisnponigrnrcia L60
Tr.ruu carwocrifinoro poapaAy 159
Tucrc 69
Tucx piguwt lra Arro nocy4uNra 69
TmctccsirJra 247
Tovxapocn 99
Tpaerropia 6
Tpaneracrop 199
Tpanccpoprwarop 2O4
Tperifi saxou Hrrorosa 27
Vvona pinnosarlr sa*€ers 62
Vuoau Bnlrrlxr{esHfl siJruux xori,rsasr 184
VMosu pirnoraru ri;r 66
YHinepca.nrua rasoeacrara 88
@ialr.rsa onrn*a 226
@ign'rnr,rfi arvricr pirrrarrna Fepnynni 73
@ora.nrna ntoquua 22O
@owye 22O
@oxycxa ai4cralls 22O
@oprraa rvrerriera 96
@opmylaninsn 222
@opuy.un fi uoaua.rexx s 7 5, lL8, I78
@otorpagia 248
@oroe<percr 243
@oronrouiuecq,enqig 250
@orocranrea 248
@oroxi-uri.rsi pear.r\ii 248
Xiui.rna xia er.itra 248
Xaparcrepncruxa aryrcy L95
Xapaxtepzc rlrrpr Ka xvrr;ara.s L8 4
Xaparrepuctnttw xerans L9 2
Xsuri 191
Xr.wntor,uiripponr 191
Xsurg 191
Xe ri.nrouineeqegqilr 250
tr{enrp earr 66
I{errrp Mac 66
Yrac.ro (crara) Aeoralpo 83
Illengrcicrr 8
Illsugl6is?5 rila 8
IILnax 6
fi4epxipeaxwi 262
fl,qepni cunw 254
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Teopin nntoc npaKTnxa

MEXAHIKA ........6
Kinervrarr,rrca .....6
fir.rnaruira .......,26
SaronuHbtoroua .. "...27
Crarurca , . .65
Iigpoctatrma fi aepocratraxa . . . . . . ,69
@oprvry.nrafiuoaNa.renHff.... ..,....,.75
SaaAaqua Ar.fl caMonoHTpo:rro. . . . . . . . .78

MOJIEKYJIffPHA@I3HKA .......82
Mo.rrexy.napno-xine.rr-run4teopia(MKT). ",....82
Srvrina arperatnux crauis perroBlrun . . . .96
OcnoslrrepMoAr{HaMirra .. ..... ".106
@oprryanfinosna.resns,... ,.;.....118
San4axna AJIs caMorcoHTponrc.

EJIEICTPO,qUHAMII{A. . . .123
E;rexrpocra.ruxa.. ......L23
floctiftnufteJreKrpr{qrrr4ftctpyu ......149
MarnirnerroJre. ...,."164
cDoplny,nn ft uossa.renns . . . . . . . . . . . . 178

San4annaAJrscaMononTpoJrro. .,,....180

ITOJI?IBAHHflTAXBHJII ..... ........184
Mexaniqni KoJTuBaHEJ{ ra xsuri. . . . 184

E.nexrpovrarnirnircoaunatrrrsraxsuri. ......196
feonerpra.ruaorrrr.I$a ........210
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Eneuentnreopirni4nocnocri. .......232



r

(Eoprvry;rrzftnosna.renn:{.... . --.... -23'l
SagAanssAJlscaMoKogaponro. . -... ',239

TCBAHTOBAOISI4KA. ....248
CeirnosiKBarrrrr ...j.. ',-.-.243
ArousenApo.. '.. ". - '248
Enerrenraprri.ractunrcu '.. -. "266
(Doprnynr.rfinoaxa.renutr.... -....., -266

BrAnoBrAr .......269
Mexaqirca .....269
Erenrpo4nuauirca. . . .269
MoneryaapuaSisuxa .... -.. -270

Ksastona(Pisuxa ....,27L
Konueaxna ta xsfini . - -271

I

AJr@ABrTHl4fiIIOKAlnqU$.. ........279

bL

nnIl

BI{AAAKA

u[[[

3paaox recroBoro 3olunra 3nO

;i,
t!\ r{/
,;,,,ijr

La &,

%
$

a+, 'qq*

'S,

% r.,

ffi
'*

Slii, i
fi;a I

';iara :

M','5



r .E a*1
10 rvt/c,

BIICOTH
3PA3OK TECTOBOTO 3OUNTA

Sargama 1-25 uarctb rro fl'flrb rapiarnir niAnoni'qofir'

s snlrx rinrnt OIHA npaBrJrbua' O6epitr npaBunbuy' na Baruy

AyMsV, nignoniAt i uosnaqte'fi n Snanrcy A'

flpn poapaxylrxax BBax(anI' rqo g: tO # '

1. fl.rraaeql IJII{Be aa retriero piuxr'r' Snafirrirl ursl'rArcictt

rrJraBqs siArocEo 6epera pivrcu, sKlrtro rusu'qxicrr IIJIaBql

si.qgocEorogrr1,5Nrfc,aurnlrgrictlte.rii*0'5wt/c.

:1. h.
Itattnin". xunvtufi ropltlloll'l'llJllIlo lli urDuAl(ro'flo

)tat "l*-"* rrto *".t'* 4l'r" Ao rop?Isorrry' 3 nnoi
F -s rlcr ogrrrJrrv
u\r, o
'E Ruxvtufr $aMlnr,,

A.\
\u.
-ru

B B r
20u 25 tvt

10 wt 1b ttl

I 3a rpatpixolvr saJlelrdnocti runraArcocti pinuoupr4cxopeH

pyxy ri;ra axafigirl pirxanua xoop,qlrlrarfi pyxy' sfilqo

qarnora Koop4llxara r:i.na 4opinnroe 0'

u,wf c

20

10

'l' 
)ino, *u"u frr(oro gopianroe I xr' pyxae'rcs ai rustrAxict'

.'\/c. gx arvrinutrcrmsuAxicrl qboro.TiJra' trKrrlo sa rrboro

\bo'""o* 
1o c nistrawre cn'na 4 H?

n' 
5ou*ror""t reprfi urixt ti'norvr i noeepxrero Aopinsoe 0'4'

\-;;;;-;* iuot*r"a'Hx rira' ulo pvxaerbcs lro ropl4-

\o"tu"""it fioBepxgi ei mnragxicrro 20 m/c'

r A
{
Qc

B B
50c

5c 8c 20c

fl' 
\i*"r*.r"u eneprir qina sarorc 40 H gopisHpe 200 Axc' Bn-

\\ta*'" ruggAxicqr qroro rila'

s_\\ M/c

E B
D A

L0 m/c 15 m/c 2O rtt/c 50 u/c

\trrqocsepnuft racx sMerlmyerbcs ai a6i;lrnrennfiM Br4corl4

$;;;; "" 
ro rla/wr' Ha crisffiu..BMenrnr4rbcs ":i"::1

\oo"rr.r"** Bogu B wraxometpi' J{Krqo ftoro nepenecr}r B prB-

\,n uopr na yorip;a sauBlrilrfiH L00 vl?

:{-

tr*
F B r A

He gMi-

HIITbC'I
36inr-

ulllTbcfl
uab:la/c

Spren-

IUI1T1,Cfl

na 8 wr/c

36irtr-
rur4Tbcfl
na 8 urlc



A E B T A

1 rrla 1cu L0 crvr lrr 10 ru

9.

8. flxttfr BrrxJrs.q Mae fleprurrfr aaxon repMo4r4r{aMirr,q.ns iao-

xopnoro upoqecy?

10. 3a sxoi a HaBeAeIrTrx rrr4)rcqe reMrreparyp HrO ne wroxe ic-
rryBarrr a pigroivry crani nig rrrcnoM 0,L MfIa?

11. Sap,sgxeny rracrl4nxy uorricrraJrla B TotIKy eJlexTplrrlnoro
rroJrrr, norenqiar arcoi 4opianroe 2 xB, a Harrpyrfieuictr -
8 H/K.rr. florexqiaarna exeprix rracrlzIrrrcr4 npn qboMy Ao-
pinxne 4 u,{*r. Brnana.rre crrJry, B aKoro fioJre Aie ua'rac'
TlrHKy.

A B B l" A

LU =Q LU=A Q+A =0 Q=0 AU=0

A B B r A

Pi4lrna flapa fas
Tnepge

Tfuro

Hacuqera
fiapa

A B B T A

279 rt 100'c 330 K 00c 390 K

A F B r A

16 mrH 32 nxH 64}J 2uH 4MH

3 4eaxurr riaom ni46yauca taxi tlaaoni oMinrr: rrJraBJrenlrff,

Br{napoByaarrr.fi ra pecy6liuaqia. lldo n peaynrtati yrropra-
JIOCfi?

Bxna4na JDa:oK rectoeofo 3or.!nra

1"2. Kon.qesca"op sxoi eiunocri norpi6no uocaigorno nigrcaro-
!r!rrr4 Ao.KouAerrcaropa €unic,rro 800 u(D, u4o6 errnicrr 6ara-
pei gopienrosaaa 160 u(D?

13. Ha JrKoMy a pearcropiB cnaA Harrpyrn fiafi6ixrrsfift?

14. ,flxe B HaBeAenrirx rrrr)rcqe rBepA)fieub e npaau;rrHnrr?

I5. So6pamerruJr rra ercpani reaesiail-rsoro xinecxoua Brrrrr{r{ae

E peoyJrbrati aitxnesr B rrr{M rrorony eaercrpouin, ulo J're-

T,ETr Ao eKpana. ,fHu1o nocratsrrri4 TeJ-reBigop rrirx norrocanra

A E B I A

50 u(D 100 n(D 150 n@ 200 u€D 250 n@

A B B r A

LOu 2 Orvr 3 Ovr 4 Ont
FIa 6ygr-
sKoMy

A flpoeiguicrb raoiB syMoBJreua ri.uaxra pyxoM enexrponin

E flponi4nicrr raais ByMoBJreHa pyxoM e.nenrpouin i fionie

B Crpym y raoax c[pnrvroBaxrrfi y 6irc pyxy eJrexrponia

T
Crpym y raaex crrpfiMoBanrfi y 6ix pyxy rrosr4Tr/rBnrrx

fionin

A flponignicrb rasiB ByMoBJreHa riarxu pyxou rlonis



F

h---

JJ

ABox MarrriTiB, crBoprororrr4x MarEiTEe llore, iEAyl{q'is sxor

ro EarrpgMJrelra BepTr4KaJrbEo BEr43' TO JrrOAr{Ha fi06ar{srl' EA

expaEi so6parfieEEg, r4o Biilxla'fiwJrocfl:

6. Br.raxaqre SopMyry, 3a fiKoro Moxcsa o6altrcJwrrvr uepio,4

o6epraux,fi sapfiArffeEoi 'ractrasru Macoro ,71 Ta sapgAoM

g y MafirirnoMy rroJri a in4yrqiero B.

1[)a3C)fi

18. Sxy rin
trorrepear

,qyxqii s

100 su-
rxis

19" Cra"ua cr
ItwrJracS
s Hifi sn

20. ,{la nu

ueri t;r
EUKa,,n

oStruc;l

2tr. PoroP 4

cnroe 1i
B HboMy

A B B r A

-- QB

2nm
- -2nq

mB
* _2nB

qm
^- 

Qffir --znB

Znm
I =-

qB

17. flxe B EaBeAeEr{x Elrrrcqe rBepA)r{errb nenpaar'r-nrne?

TegToBoro 3ounra

, rcinrrcictu sdrrdis rroBrdgga Martr rcorymrca 3 rrJrorqem

epearsoro uepepisy 50 cnn2, lq'o6 upu sedsi Marsi'rnoi in-

oii "iu 
8,2 firt 0,3 Ta 3a 4lyre n nifi Brslllcana EPC 10 B?

crpyuy r xotyurqi upor;{roflr 1 xr pinuouipno al'ea-

cs Ha 6 A. Braaflat{re ing,yxrrruictr xorymxr{' .gxrqo

Br{t{ritKJra EPC irl4YKrlii 5 mB'

BlrsFarreulls upusKopeErrs ainnsoro uaginax Ha rrJra-

rpe6a BxaftTfi uepio4 KoJrr4Balrl' MareMarr4rrrroro MaflT-

I, AoB)rtr4Ea,fiKoro 4opinnroe -L' Illyrcany nenr'r'runy c'nig

:c.rruTtr aa SoPuYaoro:

40-nonrocnoro reHeparopa sminxoro

200 oSeptin aa 1 xnr{Jr?rflY' CtPYm

Y OTDI4MAHO?

crpyuy agifi-
gKoi rracrorl4

A F B T A

JIiaopy.r flpasopyv ,{oropra [onusy
I{e ui,4xunxxoca,

a tiarrcll
ctroTBopr4Jrocfl

A B ts r!t A

3 rrrls 5 wrln 30 rvrln 50 nla 300 mlrl

A F E r A

4nz
tl=-oT'

Znz
O =--oT'

AnzL
c, =-"T'

4nL(, =-"T'
ZnL

O=-oT'

A B 7f

48 xfq 24 xlu 800I'q 400 fq 50 fq



22. O6epirr upaBraJrbr{e rBep4rfienrra. Arnroc$epa

23. 3a axoro SopuyJroro Molnna o6.rrac"rr,rrn xi.rrrxic* $oronin,
rrlo naAaroTr Ha cirxisxy ofta JrroAtrrrlrt oa qac /, arrqo ono
cnpufttrae cai.r;ro B AoBlrcr4lroro xsraai ],, a noryr*nicrr csir-
JroBoro uoroKy gopianroe P?

24. flxe B HaBeAeHnx

cryaarin Bopa?
rlll]tcqe rBepA]Kerrb oiguoaigae annicry no-

A Hafi 6i,rrrure poaciroe qepBorre wruponairrroBarr rrff

B Hafi6inrure poaciroe rftoBTe nraupouinroaanrrJ{

B Hafi6inrure poaciroe BeJreHe nnnporrinroBaana

f Haii6iarrue poaciroe 6aarrarne nuupolrinroBaurrrr

TT O4xaxoao poaciroe 6y4r-axe alrnpouinroBarrxfl

A E B T A
N=Pt/hclu N = Pt?vlhc N=hc/PtX N = PX/hct N =ht),"/cP

A
B aronni eJTexTpoxr pyxarorbc.fi rro r{oJry i nvupo-
nrinrorora nprt rtrboMy eJrexrpoMarninri xar,Uri

B
Arom *roxe nepe6ynarra rinaxu B ogrroMy is cra-
rlionapuax craxin; y craqionapxoMy crarri aroM
exepriro ne auupominroe

B Aro*r annpominroe enepriro ri.nrNlr npra smixi op6i-
Tr4 eJrercrpoRa ua 6insur nig4aneriy aig a"qpa

.A,ronara nofJrr{Harorr euepriro i npa qlomy Br{ilpo-
rriurororr eJrelerpouarnirrri xarafii

T
flHrqo eJreKTpoH [epexoAprrb 6.rrraxc'.re 4o agpa, aix
IrorJrr{Hae r{tsanT eJreKTpoMarnitnoi exeprii

Brnagxa 3pa:ox tecrosoro 3oLllnra

25. Bussa'are, flKi
BaJr?rcb y xo4i

. rlr4vr pagioaxtr,rnurrx ueperBopenb sAlucuro-

reperBopeulrn n.qpa 'llsi v aapo ']!eu t

3'ssfiglotrcg rinani
eJreKTpoHI4.

Bpocrae.rsc.no neft-
TpaJlbrlrirx MoJreKyJr

a6o atoryris.
Ouip nponignuxa
piexo aueuu:yerbctr
i na,qae A0 HyJIfi.

Sasrasns 26-29 tvrax)Tb ra ueri BcranoBJrerrsa niAuoniA'

nocri (noriqni uapn). ,(o rcoxroro pfiAKa' rro3EaqeEoro 6yKBoro'

go6epirr rBepArnesntr' rrosuarreue qusporo, i rnmuirr'fi n ra6'
nruIro. fioriiu nocJri,4ossicrr qu$p repenecirb Ao 6naara A'

26. Vcrasonitr ai,qnosiAnictr ilri,K sassarvlz (poprty;r ra caMrrMr4

@opvry;rannu.

@opmynaflaanxa. 1. n=(q -7;)/f,
(Dopuy;ra Efinrureftsa . Z. T =ZnJt C.

@opmyna Toucona.

(Doprvry.na Kapno. F =rfl&.

E =hv.

27 . V crarronitr aiguoniAxicrr uinc noustr swtr, uos'fi eaHr'rMlr

3 rrorutrpeHrrsM eJreKTprlttlr{oro cTpyMy y pienlrx cepeAoBrr-

rrlax, Ta ix ocHosHnlu SiauuNram sMicroM.

A.

B.

B.

T.

3.

4.

5.

A. Ha4upoaiAnicrr.
B. Tepmo-

eJreKTpoHrra

eruicis.
B. Enexrpouuo-

gipxoaufi
nepexig.

l. Percona6inaqi,s.

1.

,

3.

A B B f A

p-rvrinyc-

posrra,q
B-u.nroc-
posrraA

cx,-po3IIaA

p-n.nroc-

posrra.q

i cr-poanag

B-uinyc-
po3IIaA

i cr-poanag

A

B

B

T

A

B

B

r
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Ha enextpogi ni4-
KJrsAaeTbCA pe!roa{-
HA.

Brrrarcae eJrercTprrrr-

rlrfi crpynn qepeg

KOrrTaftT pianrax pe-
IIOB'IH,

Vcranorirr ri4uorigricm uixr @iaravnzu BarcorroM ra fioro
MareMarrarrnoro rpopvry;roro.

A. 3axon,{rxoyna-Jlerr1a. f. f = ;f.

Baxon lyxa.

Saxor Oua gna
SAMKIiCIIOTO I{OJIA"

3,Q=I''R't.

I. Saxon eJreKTpoMarnirnoi
irraynqii. 4' F =-kx'

5. Q=c'm'Lt.

29. Vctaxosirr uignoni.4ricrs uim SisnvnrrM trpaJraAorvr ra $i-
glrtlnuilr .Ear{uleilr, s}ce JIextI{Tb s ocxosi fioro po6orra.

A. Iexeparop suinxo- 1.

4.

o.

28.

B.

B.

2. e = -A*9'at

ro crpyMy.

B. Inrep$epoMerp.

B. rlacroronaerp.

l. Crexrpocnou.

,flruqe ixrepSepen-

4ii.
,flaun1e peaonaxcy.

flruqe eJrexrpoMar-

niruoi ingynqii.
flrnu1e canaoiugyx-
qii.
,flnluqe gacnepcii.

a

3.

4.

D.

BHnaAKa 3pa:on recroeoro 3ouinra

V aaBranusx 30-36 suuurirt rignorign ta nepeuecirl rr Ao

6naura nignonigefi A.

30. Bnsnaqre MoJrfrprry Macy rasy (y r/uolr)' flKrqo [pr4 Kor{-

qenrpaqii 3,01 ' 1024 rr-B i tncxy 2,64' LO4 fla itoro MoJreKy-

Jrn Marorb cepeArrborcBaAparutlny msr4Axictr 600 u/c'

BiAnoei0a:

31. Tosre arro&risiese xi.irlqe pa4iycou 5 cu ,qotura€rbca Ao

MuJrblroro posrrrrxy.,flxlm 3ycl4JrJrfiM Mo'l(Ha aigipaarr

xiasqe ri4 poaurnrry, .aKIrIo naca xi.nrrla 5 r, a roe$iqi-
eHT noBepxrreBoro lraTflry MllJrbEoro poStIIlIIry gOpinune

40 uH/rra? BinnoaiAr sarfimirb Y MH.

Bi}noeiluz

32. Maneruca KyJrbKa Macoro 1 nnr nepyxoMo B?ICIIT6 MIJK IIJIAC-

TrlrraMr4 Kongencaropa s rranpyrom 2 rB. Bigcmsr uix nnac-

Tr4naMrit gopinnrce 2 cu. Bnana'rre (y uKrr) 3apfiA KyJrblcrr'

BiAnoailtt:

s3. IIpu enexrpo.niai poaur,rny cipuanoi KIIICJIOTIII aa 50 xr nragi-

JrllJroc,x 0,6 r noAsro. Braasaqte noryxuicrr (y Br)' qo Br{-

Tpaqa€Tbc,ff 4lr narpiaannfl eJlelcrponiry, exrqo fioro onip

cranoslrTb 0,4 Ou. Enerrpoxitui'rsrafi e$sisanext BoAI{ro

4opinirne 0,0104 rvrr/Ifur. BiAnosiAs aanuruitr y nur'nagi qi-

JIOTO q}ICJIA,

Bi|noai0a:

34. B nitcrasi 25 u ctpororpacpyna;rra rlorfir anaparoM' Soxyc-
Ha sincraxr g$oro crar{oBrrrb 7,5 ctt. 'flrte ga BeJr'tqggoro

niniiine aodpaxeuxa (y crvr) oAeprfiaJlr{ Ha drotonrisq,i'
fiKrrro Brrcora Baroxa norgra 3 lr?

ll

A

B

B

T

BilnoeiOu:.



I2

35. fl.rocxnft Korr.qencarop, an<uir uae ni4cranr nnirc rrracfurra-]
Mu 4 MM, Banypr{Jrr{ y rac Ao rroJroBlrnv. ,{ie.rrercrpuuxa npo.
nlrxnicrr racy gopinnroe 2. Ha axy ai4ctaxr (y r"rvr) uorpi-61,

no ri4ganurrr rrJracrrlnrr KogAencaropa, rqo6 fioro eMuicru
3 AJIIIETI{ JI ACA II E 3 MiH IIOrc ?

Bilnoaida:

36. Kpuxcnna rJrorqero tronepeqnoro nepepioy 0,5 us ra Br{co.

roro 40 cM rrJraBa€ y rogi. Buanaqre po6ory, lrry
BrlrKoHaTff, u1o6 uonnicTro SaHyprrrr,r Kprrfiir{Ey B BoAy.

Bi0noei}a:

Bxna4ffi 3palox recroeoro 3otlnra

SraHr si.qnoei.qefi,qo gotut4Ta s Oist4xtl

Yeara! Bigri,ri.Jafire tinsrn oAnH sapiaHr nignoaiAi, ,{orpnuyft-
recb npaBhn sanucy aignosiAefi. Y SaeAaHHsx 29-35 ea-

nncyftre rinuru rlncnoBe SHarleHHe eignoei.qi (no ogHifi

unQpi B KoxrtoMy npflMoKyrHhxy), ne BKa3yloqt4 oArnrui
Bt4MiploBaHHs.

Hanpnxna4: eignoeigu "Aerouo6inn 
gnago6nrucn 1200 c" y 6naH-

ry 3annruiru rax:

NEHHilN
Y sasgaHHqx 1 -25 npaernuHy eignoei4u noSHaqaftre rinurra rax: fi

AEETA
1 ntrilxn
2 trtr8ntr
3 Enrfnl
4 DXtrnn
5 trxtrnn

A6Br4
6 trxntrn
? ntrxnn
I xntrnt]
e nnnxtr
10flnnilx

AsBTA
11 x! nnln
12 flnf,xtr
13nf,xnn
14 []Xntrn
lsflnnxn

A6Brn
16nnnnx
17nnt]xn
18nxnnil
leilnxnn
20nnnmn

AEBTA
21 nnnxn
22niltrKtr
mft xf]trn
24axnnx
25fl ntrnx

V saeAanHnx 26-29
r-tfiQpaMil.

A68T

'U HEBE

npaBrlnbHy eiAnosiAs oanucyfire rinurn

27

AEBT

ENEE
ASBf

EEEE
AEBT

,U EEF]E]



VeaeAaHHcx30-36 sanncyhte no oAHifr LtnQpi B KoxHoMy npfi-

MOKyrHhKy.

"lng,Enl
l ll4llB .o[nE,E[X.'

'unnB,Hnl

31

14o6 nnnpaenrra eignoai4u, sanuurirr xouep saBAaHHe

i nPaennruY eiAnosi'qs.

3ae,qaHHn 1-25
HoueP

3aBAaHHflAEBfA

[ [ nnnntr
n I nnntrtr
n n nnnntr

3asAaHHc 26-29
HoueP

3aB.q,aHHflxl nxnn
3aaflanns 30-36

HoMep
3ABAAHHR

nn
nn

AEBT

nmnnn

4 4 il 7 4

2 ll

TffiNIN

ffnn norarox


