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f" Octraswi W*EgErrE xsamrouoii aexa*ian

1. ,{oneer:n, Lqo rpyrro*e. mnngreicrr, x*unl,.Ae Epofilrr gopinnroe mrug*or:ri
siJrsnoi qacrugr{r:

a) o nepe.n;rrnnicrcr,rouy Bunagfty; 6) n pe.nxrrricrcaromy Brrrrap.$5r.

2. BzxopUcronylgtl" CEiBBi4IromeHEfl rieBtrsEArreHOCTeE tafiaen6ept'a, nl4my-
r{ara l'oqlry Hrtl*ci{ro ftre}rty c.rretct,sa '*acrr{r{Ktr $racoro rr, rqo ilepcdysae:

a) y npaLraorcyrnifi norenrtia.rrsrrlit ami rnupnnoro Lr a 6enlirexrno Er{eersMn
crinr,anr:

6) y uo:renrliafibrroMy uoni IJ(x) =u,,r2;

B) y nogeHqiaJrLHorry dori U(.r) = crj4.

If. lb[aremarxzn*fr anapar xnaxrozol n*exauixn

S" Ba,qado oueparop A:

a)  i4x :  a t  [ " t4 j ' ;  *  i4 ;  , )  " - { - ' ;  r }  r29 ;  n }  i * "  { ;
dx \ a)il ax dx flr 4x

, t  f  r t 3  / r  r \ 2  ( d  ) 2  (  d \ ,e )  i * . r ? ;  e l  I r + * ] ;  * l  I l n * i  ;  " t  f  4 * i ;  u ]  f  . r  ,  r  I' ( t x  
\  d x )  ' u  d _ t ) '  ' \ d * , l  

\ d t j '

l t  )  . ' )  
t l  - , (  a  a . 2i )  l **"  I  ;  i )  x2 i : ;  f i )  t " r - -  + u-  l  ;  d  x24;  n;  uP,2;' \ n d x  

)  d x x '  
' \  

d /  
' d x ) '

.  . r  a  r  /  r \ 4  / .  a \ 2  . ( r -  l \ 1  t :  - , , r ?
r ra)  r / ' , 'x ;  n)  &"r ' ' ;  o l  ( r&)  ;  

" )  
(&r 'J  ;  p)  

|  
P,"  

, ) ;  
c)  (Pq-B(r) )  .

' 
1" Beecrn oneparop A go eop*aoslioro Bnrrsrqy (y .sxo*y oseparoprr

uoxi4nux dygyrr rparopy't).
2' Snafitrn: cuprmenufr oreparop A* i oepeeiparu, *i oo"purop A

epnri'ronufi.

3' Bussaquru rioMyrarop [A, A*.|.
L I

4. Ba4ano oneparop A:

(  
"  d \a) exp[ o*' j;l; 6) e*p(o("+4J)"'o'*p(--o('*4))'

\ u l
,1 exp(,a*P,);

r1 e*p[-iA .'](-n + r)**pfiA - ']; r) .*p[-"r',2]'.*p[or','];



a1 e"p[*ar,]xt* r*ploP",l, e1 e*p[-zr'r"fir * llt t'ppA]; 4 op[-**ni'frf$j;

6 = COnSt.
Buana"{utn ftcro niro na 4oai.nrry Sysxqi-to fl.x).

6. Bnafirs rtomyra"op:

a1 ['t ' , .F ]; atl*,,Fil; r1 [r,Pz]; ") [s,]4']; ') [4'A]'^e F ='?+utr)- 1

8. Ba4ano lA,B]=7,8 - ei,qor,{uft oneparop. Bsaxa'lnts:

a1 [.i,831; a) expfi]i9exp[-21.

?. Bi.4orvro, rqo A i .& -, eprvriroal ouoparopu" flepebiputa, u* 6y4* ep*ciro'

BrM orreparop: a1l.?,6]; 6) t[ l,r].

8" Bagaro ouepatop lnuepcli j" tsitsymutn Soro snaeri Syxreqii i nnacni

BraqeFsfi, a ta$o:[t oneparop 1'.

g. Cnpocrzru orleparopEzfi aupaa:

F - ^ - l  l r , ^  ' l  . [ ^ n ]
al exnfif i]; el exnfi7(f - t)j; n) sinflfl; / - oueparop lqnepcit.

10. Sa.qaso oreparop rPasc.nnqii t,=*ol"*1, AQ o - 4ificna Ko'cra'ra.

a) ,{oaeeru plnricrr fry(x) = ry(l + a) ; 6) si"aria"ruts 
^ 

oneparop f"' I

a) aigrryrcats s.rtacni Qystqii i stracri anaqgnss oueparopa [.

11. Bigmyraru sracEi Bgaqer*q,fr i snapni Qysrcqrr oreparope:

u1 ,+fi; u) #, ry(o)=yo=0; 'l (#-*)', n #.1*,

r) -ift$+asure; d *e[''*]; o,nffi; e) u,={l l)'
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/ " p  \
19. Cr4s tr&crsrrcs onucye xtssJrbora $yuxqi'fi V(x)=cp(x)expl';t),

rp(.r)=q*(.r),. c=ianst: O6'rscnsrs cepe4u€ suarr€nn,fi orreparopa iurryrucy

(ognonurvriprzfi sunaAox)'

1S" Batucarr r i*rrry.rrrcnouy oOdpaJICesEi xsuraoli dryrrcrlii, flKIqo a- rcoop-

,qurrsrgoMy oo6palrcensi Bonrr Marorb BErJrfiA:

a) rY(x) = AexP(ilae)i 6) V(x) =,1.*p(-u*2)i u) ry(x) = zxexp(-erx2);

r) rg(x) = I exp(-ai.rl); /4 = const | 0i = const .

14, Bigmpcarg BurJr,fl,q gEeparopa ,Y y P-Oo6paxteasi, ooqucnstu fiors

snacni.ouaqexxfi i sfiacui rlymqii.

( ! 2 \

15. [.rin qaor!{sKa, crarr .sro.I orrEcye $ynxqi'n ry(x)=exp[-frV+ikox)'

. /.-\ ,^\, 6) /{a,ti'\. /fnpt'\, a) rcoesiqienrr @yp,e-poa-Bi,qmyftarE: a, \xi, \f i , .r 
1\*/ /, \\- I /.

riJrMy xsfirbosoi Syeiiqii i mllpurSr *rBltJrborrof,o .ua$eTa 
a iuny"rrcnouy

rpocropl.

L6. Banucaru ta poor'saatu r iuuy.nbcgoldy eofiparreuri pirnnnnc ua nxacni

anaqerinff i srricxi ibynxqii oreparopa 2=u.?*F4, c[ i F - KoFcr&BrIr.

. N{, Finssnrux tl{pcgtwrePa

3.?. Baoeaqsra eao*roqiro B 'raci xxunroaoi $yuxqii gxn rimno! oAsonuntip'

oi "racrEsxrr, Jr$rqo B rroqa'lnoB&fi ruo:vrent qacy:y/(,r) = Ae'd"- ,,nie l{ * c*a.lra

Eopr\ryaeEEJr

L8. Bigr$yriatu or,airy {x) B qaeoM .qrrn :taaaroro'i Eact'usxra n uolri:

a) {/(.rr)*i;; '  6i LI(x}=6t

l-$. Crcreua, craqiellopsi e'rails ,sroi ofisc]ruorb sl,qoui {ryntqii lV*} t lVr}"

nepeOyoee s crani lVo).V Morrrenr qacy l=0 sunxaetacn aOllpeirxn li, i-qo lre

(iare)rtlrrb eig .gsst. Bsssa.rsrs x$llnbsay Syanqilc lrftr))' lqo olmcye

oOypery cncreruy.
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IV. Hafrnpoefiui 'ca.7aqi ̂ "nt*noi MsTa$iKE

2o; [.nn qflcrusl{s' rqo nepe6yrae a ogxopiguo$ry uorerqqtarbnoMy uoni'

ssaaTr BJracEi sEaqs.E-Fa i asacni syHRqii oEepaaopa eeeprii s iurryrncaq*ry

ao6paxerni.

21'. .Bsssaqatu 
pinxi eneprh l xsuJnbosi Q:r'arqii Bs'Eaar$rx ctania 4nsr

rracrurrror Maco.ro fn' fit4a uepedyrae a uoreuqianruomy uo;ri:

: [ 0 , 4 ]  .
a) u(.r)=-s6(x);  6) U(r)=-a(6(.x+cr)+6(x-a));  *)  u(r)=1L" '

..*,  ̂ * [0,4J'

[ -46(x -a) "x>0
t )  U(s )=1:T Io  " ' ' " - " t  f t=cons t>0,  o=c ' : 'ns t>0 '

23. I{;ra 
";-***" 

IEaeoKr ttt, pouepedyoae Ea tr-My pinnt a ognonulripnits

rpnlrrowyr.riff uoresqianssrift nrvri runpusolo d s 6gsMexHo sucol€srau btis'

fiaMta, ooqltcirfiT&:

"r {,i}, {}); 6i (a4'), (^eI)'
[^ s l

n) firrrosipsicrE 'roro' u1o x e | 0,1 l;

f  a  a l
r) firuoaipnic*b 'rjo"r'Qr Irao r € 

[+,Tj.

?s. tiagrsgna r.aacoro ar ucpesyrae n o,4roanmiprifi np"eldoi{ytnifi uotex-

gier:snifi ,ar,ri lx*paxolo g s Feememuo Brlgs$nuu egigxanru B ctanl g

- 2w2hz
eeepr,iero U = 

,if 
, Bsaneqstu Art! Eei poaiio.qin aa ilany-'nlcamu'

2d. *gnaesl,iipaa m-oruoxy:rgn'notqnqlsJlbEB *Ma ml[pEEoro s e oegMe,ftsg

guefifiarvtpJ c'rigxglsg po*gi.rena aa gni aracrtrr{u pyxoMoro xertrrorancroro

$eperopr!4itfio. B no'lrnifi lJec'fssi 'Is{m *ticrxrrCs no o,qsift "lactanqi s

Rra4al6E m1 aa 7n2 I scgoBsoMy etani. Rcsua-qEfs posTaulysassdl IIepeIo-

FOER!!.

36. qac'rsrfi<a saaeoiq rl nepe6Sroae c c*tengia&niii srci:.

{*
I t

t/{.r} * i0.
llio'

r 5 0
0 < . r c a  ,  s F O ,

- r > d
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Orprava'ru pinxcrra, sxe orrurye crrercTp BJrac,rrix BE&qeEb eneprii rracrqElts

s o6fiacti E <Uo.

96. A.ns qacrnrrr(n, qo cepe6ysae e 4oosrnalpd"fi trotetqla;rnnifi ami:

f0, x e [0,t1]n Y el}, Ial .
U(x) = 

{*, x e [0,t1] u y e [0,Ia j '

u1 
"rurt*;ro 

pi;*i- *o.prii i ai,quoni,q*l rop.eouari xBraJ$orl fty$cqil;

n2nzf 4 9 I
d) y crani o erepriem #l*-*! 

nilupearu rc'rriu' v '*KEx fiarosipnlctn

sxaEtu qRcrllBKrr Maft euM€urbEa'

2?. fixr sorer:uia-irrsoio 6aP'ePa

io, !xl> d ,,uG)=f;,:^i;r lo' t 'o'o

inaaarrs .qoPinrroe ny'neni'
aigmyrcaru xnrn,ni, ,qJr'fi 'Etc:[x reoe$iqleue sig6

38'Eugrra.rlrrupiaeiexeprtiisiAnoai,qdxgg.tisosi$ys:<qilognorcmiproro
rapl*roxiuiroro o"qt r*ropu, nouliqeeoro s soctifine o'qnoplsxe eJrerirp![qse

EoJre Barrpytt{esicrro 0. Bapsx ocqznsropa e'

2$. An.s o,quoruuipnoro raprvrouiurolo ocqn l*Topa poopa!'v*rar:* uarpnuxi

ereMsriru (nl,tim), \n1P1ml'

3O. ,[,'n,r o4roauruipuoro rapmoniT noro oc4![JrrTopa' enepiir HncFL) Aopi'Bsroe

I ft {rr, o6.I"cruru cepe,4nro rcirernvry eneprilo'
,/.

81. i{a ognonuuipmrft raprvronivnnft ocqsilarop, qo nepeoy'ae B oc'oB'crfy

;;,-_;;";; "u*rr*""rucn 
o4ropigno erre*rp'rr'e noiie Harrpy*re"ic"tn e,

SapsA ocquJrt'ropa e' Od"rscnaru fimouiprocti uepexogy ocqs;raropa B

o6y4*ceni crasu-

32. Iaprronlirirzfi ocqarnrop MacoK' tlj tra:rorlro 
3 "-n:1111 

a-tcEoaeotrv

ctasi. Panrono foro qacrota ctae (ot' flrta tnrosipdctb Errsnrlrn ocquns1op B

ocEoBEoMy ctagi uicns sltriEa tractotn?

S3. taplaori'rttuft ocqr'r'ntop Macoro tn' qactororo ol uepe6yaae a ocEoBEoMy

craoi. Pagto'o fiofo Mac& cTaa m,. Bggga"rsrg filaosipgicTr o6y4xerxa oegn.

nflTopa.



f0. retg.n |.0, xe\-t,ll
a) Iz(x)=t^(r-f), 

".ro,a' 
vn>ai 6) rz(x)=tr,(r-t'} xef.tJt, zo>0;

fo ,  x<o
*) z(r)=tnr#, rro, I /o>0, />o

B

84. Sarccaru i poan'*earu cgaqionapue pinxdaun lllpe4intepd Atrfi OAddBft-
mipuoro rap*ronluroro ocrtrnJr,nropil E irvruyrr'exonry ao6paxterai

' V. Sptxsox xnasro*of mexanixn .& rcl&carqFxila

85. Kopaoryror{E€}, rpaauJroM KBauryBaEEr Fopa - Boilrrvrep$eJriifia, Bgsga-
unru piani eneprii ognonnmipeoro rapuoniunoro octluJr,xropa,

86. {acrsera Macorc r, tsepraRaJrbuo rra*ae Ba ropuaouTa.nrry ni,racrzey i
rrpy$iso ni4 xei ai46unaemcs. flporcnanryrartr pyx rracTuE$a, rtopucryrotrEcb
trocrlytlaltou Bopa - Bomnrepdrenrga, Er4oria'{sru gorycrunai BucoTiz, o6.rse.us-
rn plrri eneprh.

8?. Bsona.rarn s Ksasi*nacatrnouy ua6.Eur*esgi glr.F udctrrina o eneprlero

E < I/e ltoe$iqieEr rpoxoA$eeEHf; qepes uofeEqitlrrgsufr 6apoep:

V-[. Monem niannocri pyxy .

88. [ouecr:a cninei4aome*" [ixi]=ini, ,qJrjr orreparopa MoMeEry nin*octi

pyxy.

Sg. ,{onecra, rqo ftB8.,4par otrepdropa opdiralrnoro MoMeETy imrry.nrcy rorvry'
'

nye o orieraropalfn noncroi s fiofu c$na,qbBsx' - lfl,i,f=0, i*(x,y,z).

4O. O6q-nsmru noMyraTop:

a1 fx;.i;]; alLk?,it); '1 [i,F2J; ,lfz,frl; t'llti,Flt xlli],F'J:

" l  [r*,4]; el f8,A], re fr =f +U(r), i , i  =(x,y,z).

41. Bsssawru.nopucnaai n.nacni'oraqeEtfi i r.lracsi Qymcuii oueparopa

i  . , a
J- = - r r l - .- d $
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43. Busxa.Iurn xss[bopi t$yqrcqii ra pipai eneprii qacrugns Macort m, ntt&

nopeoynae B eoepnllEo-cuyerpnrlTrl uoresqiArrrdfi crui pa4iycoM R s.a6co-

tXirnO lreUpoIIIIIcEsVa c.r'kreawrs. Opfiranraufr arO:rnenn sAc'IvIHIds 4Opinnroe

nyneni.

4S. flrn.l'acra8ru,'al(a nepeGyrae E& /l-My s-pinrri n'c$eputrxo-curlerprceifi

UOrenqi4nrrrifi grui s a$Connnug ueqpclg316g {Mu ctig$&Mlt' Bgasar1g1l{:

.  t  ^ \  r ^ ^ t  l ,  ^ r 2 \  -  /  ^ \
a) (r), {{Ary1t 6) (Pt), ((ar)'); s) (r'), safidir},m inogiprrv niscrann

\ '  /  \  /  \ '  '  /
qacrnEnu. ni4 qea'rpa ,ruu;

r) pa,qiyc c$epq, yEepo4uai o*oi ou"ogt*a uepe6ynae e iaaoniruictro f{.

44, E*elctilos u aToui Bo,qsrc uepedyaqp E ocEoaEc-dy ctaEi' ()6'|JacJrsTs;

,  r  r  . r l  o \
a) (rj ,'(r" ), uafidinm i:vionipny ni"4cnanr e.neri'rpona nir ,sApa;

l /

- -  /a\  / . r \
o) (t), (tl); n) ffuouipuicru uepe6ynauE.n errer{rpona B Gonscrr 

7d<r<1{t1
(o - dopincarcu& pa6iyc).'

VI{i, 'feopix sdypeaa

46. Ha 'racrrauxy Macoro itt' rqo uep€6ynae r nor:enqi.anolrifi cr'ri' 3 Ee$po-
rlsnlfrrMlr grirrxalru rulrlir{Hoto d, affcJla4erre ,qetJr{e uepio4u'rue odypenxm.
Bsairarlmtu u0rrttr]AB$s gO eUepril Creqionapuux cr&njs s 'l'Oq&ic'x$] 4o Z-rcr
rtoprJAxy eopii s6ypeHr, BreJIIoqHor .fir€Iqo $$]'?eHrrrr-:!nas Bar'fi.s,r\:

a) V(xi1*lrrsi*[$]; 6) /(.t)-116co,'[T];

xel0,b[u]a-6,4[  k-a/"
xe [b ,a -b l  '  v \  / 2 '

yl hia-p.t-ai);

{ , ,  ̂ . * lznx1 .  -r^ 7r1
A) {rosul;- )' 

reLD',,lzl, tr/o =const.

[0, E elo,alz\

4{i, 06"lnc,rrsrn uepruy florpes$y go erueprii ocr{oraoro cl'&riy oJlrroguruipnoro
rapr,aorai uuoro ocrlsJrri'top8 rrpE nnKJre,qnn ni o6ypenrn I

n) t/(.r)='y.ts; 6) I/(*)*yr{'"

si lz(r)=rtr*t[*f 
l;

r) r'trl=fi";,
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47. S.acnoeonyryqu reopirc B6ytlshb, Brrsnardxrq s 2-My nad-arawessi pisEi
eneprii i r l-my sa6asxesni xarurroai eyracqii n".rrr*" , oooi, ll-

I

a) U(x)=Yxz +u,x33 6I U(g=Ild xz +Bxa:

4S. Anf cscreMu ,qBox oAsoBzrvripuux r4panoniunax ocqu.nnropia, qooaaerwo4irom, o6uacrurrl uoqpaafty Ao eneprerunmx pianir y lepmoMynop.flAny reopii odyper*.

^  f r 2  b 2  t . - . 2  t  - 2fi.=ft*fr"T*T+v(x1,x2);

a'S lt(xyx)* ulh- xz)4, 6\ V{xyx2}=yxp2, al V(x1,x2)=yx12x22,

r) l,'(r1, tr) = u(4 - xr)2 "

48' Buonarrur' B rr€p$oryry na..nuxesni *rrirry eneprii eaexrpona rs craay r

ny-,:nxircn*oruy uo.ni -# *" adi.nluressi Bap.f,q_v .fi,apa Ea oAEEEqxl (F_pos_
un{}.

6{1. oqiaar;r a uepilro*y sa..nnntesrri ,,orrpaB*y go eneprii ocEo'Horc cTalry
aloua Bo,r4rrlo, uon'roany B rrpocToponalu poeno4i.noM sajtrrAy n n4pi (6<<a6):

:l 
analt{aroriu sgpo ogxopi4no BapfiArnenoro cq)epo}o .s puqiy*o* 

"i;

uL 
:ly**"* 

napo ogropigno ouprg*u"oo, $yrrero o pa4iycou b;i'finfi Jrclc&rorrE o rqo noren4la.rona exeprirr errpK"poEa U(r) 4opinrroe:

- 1 e 2 - . e l o 28i *r-;i ri ---*:-; f) -;#:_.rto "Jrz + h2 
- -' 

ltt+br 
.

sI'' f,Jn'* no.qeifiuo Erpo*,o(e'oro pirna o*axavrETrr ilo,,paBrc' uepmoro uo.Iltri{ny go eneprii i rrpaaa;mxi xsunbori e}rn}cqiii *yo"ouo* 
"uirrr**rro,sr'irlo or.iepa?op n$lpeunn ne BaJrofi(urr, rig uacy.

r"'r?' fToxnl*rfi. rqo Anr{ nroruin enemesris nepmoi rpyui4, r, s*nx piani eneprii1:',1 *iroafi'r$rorbc.fi riBarsro'g*i' i$rcJ:!ai6." n ! I,'iniiirioro eqlexry rtrrrapre
{puur{**":e*un {:}i{:prersqsxx piuxis n oos}rimuromy o,qropiguoMy erercrp'q-, l r . r rv  uoar i  lex8 .
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s8- 8a ,{o:ro:rroFclo ra$iarqifixoro Merc;{y Eusraqrrttr exepriro.cea".rgnoro srfi.ny
tl&cTuxrc:r a uoteuqia-rbrroMl' uoni U(x) =tloxa (Uo=corlst), .fIn rpodxy {lyax.

.  |  . \qiro ruxopncraru rg(x) = .4exp(-crx'J"

54. Ori.rrcnsru sapiaqiftrrahr Merc,aoM enepriil ocHoBsoro i nepruorc c6y4xce-
noro c'rasia rapMogirrsoro ocfiEJr.ETopa, Bpxop!{crogyroqu u,po6ai Sl"n*qii

vo(s) = r*r[-Si, vr(r) = **r[-f;:.)

6$. Eacsocas;nouil napia(ifinlrfi rrerog, Brraxaqzrtr ;mfi:mxc.*rafi pi.aexs eaep-
rii rpaaarripnoro ocqufi.a'Tcpa, Br{ft opac?atsm E n-pobuy $yuwqi o :

d 1 2

i t )  rp=A(1+ar le -ar .  6 j  p=4s- - { ;  s }  $=Ae '6 , ;

56. Ilopinnatn ?or{Ee B$a-.{eEE'n eneprii ocnonr{oro ersrsy efirs-Tpcr.e'$ s.irrhdi
BoArtlo al ellattgruem eueprii, o6rrsc.ne$um sa rqouorr€ouorc sapi*.ediixci'o Me'rn-
Ay I Brrr4ollncranlr$er rrpodrtoi S5'rimqii:

a )  p=Ae-d ' , i  6 )  g=Ae-* " ;  B)  Q=A(7+a, r )e -dr .

5?. Hacrnsra Macox) rr nepedyeae B ccnoanor4y crard a Cesrael$f,rlii nctexqi.-
e-naaia $Mi rncprdmoro f. Ha n"pomixr*y qacy t elecremn. pyxae?,bc,E a n?aclcr]*
penxrgu d. Pocpaxyaaru iuoriipnoeri nepexoAy t{acrng:aa a sdy.Exeegi cr&n:a,

68, Busra'rata firconipnic?b uepexoAy rap:uoEi'rxoril ocqunar,apa $ n-rc F&
rl-fi pieena oa og,aHsqro rracy rrpx gii adypenn*:

. 2

I a) V(x,t)=s.y3 sos(or); 6\ V{x,t} =p"racirs(rot); *} Y{x,t)=yxcos(av).

69. I{actllurca s oapffAoM e e\ae uo,qritxo rnpogmeirEfi pirem o exepriero E.
Xnrmro:ei Ol'ercqu, qo nignoai,qarorb qlouy pirruo:

.  r  (  ? \
er = exp(-r / a)cosQ, 9, =l r - |a jcxp(-r I a) .

\ . t

Bnona.rurs pinni eaeprii Ta xeumosi Qyrxqii tf,acrrraxrr, JrKrqo H& crrcret,ry

EaKJraAeEe Bosnimse ognopigne e.ndxrpN'me rroJre E&qpyxresicrro €.. n * pa-

4iyc Eopa.
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IX. Bnasmayin.atuMa B eJenrpowarwe{fruffi trpverfi

6O. 3a .qouoMororo cninsi,uxomensff sessgnqqeuclcrefi AJr,E.IcoopArflarr ra iac'
rr}/Jrbcv eJrercTporrrargernolo rtoJrn oqigrru misiryraJrrne BJracne BEarrerrEfi oile-
peropa rclmrcoiri tlromnir.

8.L. Brrsnaquru enepriro rroJrspuaaqii BarcyyMy eJierctpoMargergoro uoJr.E rrpe
narurageruei rpagfirrgsx )ndoe, qo norca.d.eyroro uoJre B.cfiii{nienfiohry oGterrai.

Poepaxynaru A.rr.lr qboro plaurqlo rycrun eneprifi uo.nn t 4nn oOllrerrcenoro Ta

seo6MeficeEoro EpocTopy (e$ercr Kaaurvrapa), O6.ruc.nem,n sunouaru Ans oA-
xosandpnoro annafi$y 1)=1, salcna4arovu yrwonz pirnocri myreri amtrniry4
lroJr.f i  B Tot{K&x x=A, $=6, :

Brtasinra: g,ns oodeaueuesnn s6ixsocri ps4ir ra iuterpanir, u{o'Blinl4rcalor6 y *agavi,
nnecru odplorii Mrornanttu o naparvtetpotu l, e d oefaroquuir'peqynrtara* c,trplluyaatn
n Ao syns.

S2. Bsscawrs sJrdcul Syexqii I s&aeul snatressf, ouellaropa:

a) exp(u6,), AacAn$i 6) st =sr +4; a; ̂ i- =;9, -i$";

rl exp[iB(6,+6r)]; t') sin(6,+t6/]. d,, 6y, 8" - rueqruqi rray;ii, $ -

oneparop em:ny hlZ.

SS. 06,rae,nzru RBa,qper rrpoercnii cstay hlT na 4onilirnufi EartrtfiM.

S4. Ba,qaxo oreparop A=(n,$), h - crarufi Bercrop. Od,scnuts sracui sra-

qenrs i sracgi Ojrsreqii qboro oirepatopo. S - oneparop efrty, S =hf2.

X, Knatnoga nexauixa agcrem haratnox .tacrnltott

S5" .{oa (pepuioau, rqo ae noaewrogiorr i. uepeOyrarorr y roMy catflolwy cnfuro-

aoney ceari" oracyrorbctr oAuoqactl{ErcoBrrMs Si'EKqir{Mu E(r) = -rp(-r) ra

\r(r) = \r(-r). ,firca ftruosipnicrF roro, rqo o6ugai qacttrErcn repe6yBarorb y EiB-

rpocropi r > 0?

66. ,I{ra beccninosi dosorrtr; qo Ee roaello4ilota, orruc:rK)Tbc.E oAEolIacrEE-
noBlrME Qyrxqirruu g(r)=-g(-r) ra {(r)=ty(-r). ffra fir'aosipricir roro' qo

o6rtnBi qacrnfr(rl rrepe6yraorr y nirrpoctopi x >0?
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G?. ff Seplaiod.s, qo' Ee nQaeruoAirort, oi crrinou 1/2 uepe6yaamtr y uorep\i-

c[
q4$souy rrqqi -;, uocJriAoBEo sarroBurologu eueprersqni pinni. Bnoua'rntr: ;

a) pirerr, {repuri crrcreMu (eaeprirc uafinunloro saronue.Eoro pirua);
6) uonry euepriro oacreilr!{.

| 68. Ba goucluororo MeroAy fafr.nepa-Jlogflorra o6wrcnnra enepriro ocuon-

Eqro etary ioua Bo,qnrc H2", arcqo ni,qcrasr ruiw aroqcnuruu qeutpauu ft.

69. O6.rucngrrr irterpan rcyrroniBcbrcol uoaenro4ii p gna 4rox ls-ene*rpouin r
8TOI 1 feJllro.

?O, BurcopacroByloqu qprrgqrrrr cyuepqoauqii, o6uuc.naru ana.rems enex-

rponaoi exeprii ocuoBsoro cralry Morre$yJln deaoo.rry Co}lo (fi.rrs .fi*
eJrexTposiu)" Euepria-oeuonroro cTaqy Banenrrurx eJre$Tpouiu. n aromi

syrreqrc goplaaroe Er, egepu,E. obrrissol noaeuo,qii ui*r BarreETlrEMu

eJreKTpoFar\dr cyciguix arolris ayrfieltlo -- .4.

?1.. tsrmopucropyrotqr &yrr{qii lZs), lzp,}, lZor),lzo,j" oAepi{ca,rrr B}rp&ss, Arrn
opronopmoaariux riSprganx Qyni{rdfr erorda BSryJxeqrcl

a) y aaonercyxi C2H2 (sp-ri6pu4neeqi.fi),

6) y uonexyni C2H,s (sp?-ri6paBuasqin),

' s) y rcouer*yni CHa {sp3'riSpu4uoaqir)

i sut3s&trurs rrpocrqpogy crp].nrypy MoJrel{ynu.

Xf. Teopix poscisnws
\ 't?. V dopuircbrcom!' sednrx(egni odrruc:rgrs nepepio pcecinuna qactasffia[

.uorenqianonaM noJrem :

' 
-.2 - o-f,r

al U{)=t;  6) U(r)  =ru'n 
i  i  n) Utr)  =yus-Tl.

78, O6qucrsra {osae BHatreEFfi oeysy (paou s;xsgJri a ug'y1il

u(,)={;' ;j;*'
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Brorini

I. Ocsonai npwgnnx n4rmao! r,axankn

2.^, E*#, ulAloffit

IL Metcnatzxaz* .E4Fr xsss-4 tcxtsiin

,. "i ,(r*'$) , *ft,0; 6) t+.r2 *z*ft*ft,1+x'z -uxf.+#,

,k" -#), "t,#, -'fr,o, t1 x+xzft, -'- 
".ft 'o; 

t **'

+x-*ft, a,,'i *'ft."*),, -$*"fi), o, o {z'**ft),
* 'S,z" , t  ar* t$*r f i * f i , t - t f t * r f i - f i ,0, , .^
*> *** #, * -i,#"#, * -#*. ##, a| t*x$+ x' #,
,ft*,'fi,0t o rft+r'fi,**ft,*r'#,,r r1*.#,

#-i*.#, *-5*"*#' i) -r+ r$, -z-*fi, oi

*l "$*r$ *r'#*t#*rr#, A* =A,01 *) r 'h,aitr +xNh,

-zhzrti nl *F!, anl,-kk', znz|lt x)'2ikxPo+*k|,

-2tfixf +xzFrr, 0l t) -Skt +t'4, r'p',6*x'i

o) in!# -lhzez|t *qiir3F,t+xafa,

a{ + t sin3.rF, - 254?xrFr! - lo;nrldl + xnP,u, ot n} 4h2 xt * 6ihx3 F, + xa F*2,

-2i4"r{ + :a P"? " 
*36aa.r{ - qun3r'4 + 8[2r6Frl;

") ",'i[#Jx.
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*, rlj,tJ34* 3+lr4 p_ *iA2 +A3" A* = A, 0t
e, -; t---r-7-tx '  

rrr 
'  ' r  '  ' -

c) B2(r)-tftdivn(r)+z(E(r)'P)+,F2, An=2,a' n' 
"l f(1*);

f$&1i 4 -nS+x11x)z
f l  $-tn$zof(x)i  s)

il zahrff+xf(x)i x) (r+i*a)rm71r;; €) (t-3-2ftfl(t)l

t /  . t  r \  
b

el f(-rr(r'+r)). 6. a) ifi6;3; 672ih8,,,F1t n)2ihPr; i ihfii

t') -rft#i s. a) 3fti of $+i' ?'a) Hi; u'.*. j'_l'=*l'

Vr - AonLrtcs' re-pda iDyecqis, V2 - AoBi'6Ea EerlapEa $1'meqiat

ii =i. e. a) rrir o) il ") 
f '

,* "1 e*i-l=!f,($)vc)=ldps,'=qt(r+d)i Q t'"; s) vlr'

t' 
*n1"j = 1i;1r), ae /(.r) - goiriribse ueplogrrsa iDvcnqt^i s nspionbu s '

11. a) vr, v.(')=#"*[-*."-rylt 6) L=e)"
r f

r-1ry=.jlrio[+"], net+i r) vr vx(r)=9lI'4' *"
Y r \ - - ,  Y r .  \ ,  , /

dAterrnr L,-1,=-&2, lcByitryii sBal(pa(ErrEo tnmt'porai sracsl iDysidi

*- =#*;' r) = r)i t') l.=tuir, *, = 
;*;.it**q), 

tez;

I  shrz.  v-=*e, , tc  rmeLi
A) fr=e--,  Vr=;fu#,me.Zi e) l t '= i--  '  ""  JZn

r /t\ r /t\
e) L=tt, vr=fi[rJ,*-'=+(],); ,*) r=tl' *'=+[li'

r l;\ r /t\ 
' /a\

*-'=#[i); o) r'=tr, *,=f,liJ'*-'=EUJ' t2' p'



t6

rB. a) P(p)- AJ2rlhs(p-hk)i o) V(p) =$oo(--ZLl,
r/2aa-"'1 +uhL )'

-r s-,-\ -ipA ( t2 ) t 2uh2a) V(p) = f f ipwl-# ), , t  wD = 
f tn;tr ;rd

M. ih#, v,@)=h{'il,vr.n. 16. a) o, fiht

B)qo)=#{-"'r?ia\,h.
/ \ \

te. 
[artfr 

+ Fo, )g x{n) =rq^1ar), v l,

v,e)=ffi"*(-#[u-p+)
IIL frpa..t lllpniaqt

It-,- *
It. V@,D=ffi" 

t2n' l,.s2 ,

q* ,# ,

re.lv('))= (fiTirr'-,1v0)-alv,))e-*"'+



t'l

. f

r  - -  \  . '  - j " . ,  
, - r l r r - l { o o  L . - u  " - r u+^ r+t(( ,Ja2+1t12 

-a) lvo)+6l,ur))e u". '  t  t r l  h.--- ,  u-, , ru -r ' r0,
211a"+lbl" "'

- Iro,+Il*. Fn-';O-l;E+ =::rrf:tarr,ll g;ro | +lWorl' , Hoo= Eo+Wsq, Ilrr= Er*Wu.- 2 l l \ z )

[V. Hafrnpocriui sa,qeqi raanrvrcoi arexaains

za. vn{il=#*r[*(""- *)),rt.*. 11" a] ,=-$#,

mo", ,

e- P"'i ul vr = 
r/, * Grftle-r6'(e*ot'-4* 

e-xolx+al),

L

lt= @
h

no = -ffi,fie Ke e poaa'esrcbnc piBH.t*iEE 
**o 

= t * e-troa ' firrqct

zorL,to icnye a6yAxesufi ttstssorilifi cr&E

f r(' -(e-*,r'-a--e-rrF+at), nr=-#,Ae Kr €vt ={2-1t*t^rp=w 
:

EeryJrbo'su poon'aororr,r plonaraa 
#r, 

=t-e-2*r'; 
", 

Er=*(#)'

*" =rfirt(Tt); 
"l 

ou,o o>*,,'to ictte oB'*oa,*cfi ctan

*t = 
ffi{a-ttr-at-e-r(r+a 

tlolry, n = $} Ae K e

EeEynEoaEM poar'aarcou pirnatrnn 
ftr=t^e+i*-. 

|l2" g 
l, 

al

- - a 2  ( n n n \ "  . l  l . 2 n n  . l  l ( , Z n n  . m r \
t ) i t ' [ ? J ;  s ] l - 2 m e s n ,  i  U l 2 - 2 r n [ " n  3  

- s r o 2 J '
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ao *,r^r-46 
tio#26.t{\Pt=-wtrffi;

t f t J

a
Ae dcra-l*,c$ qeorunra uac{ir nt, Aopt8rilo€ 

F;Gl*n.

zr.a@-=-EE.ro.a)8"i," =#l#.*4,

6) (r'"",.y'r*), too* = 
i4,iln,v^n^=#iio$tiit

,^u=!,o,!o,I'u' e^=u,*fi{gl.
*. E, = ̂* * fr- #,v;t"l = vlft *#J' *'{4(4 -
6y'trnir Eeoaph[ncGEoro ogroruadpxoro raprroduoto

,r. ffitJ;u,",- r + rfi TTDnr, -,), : ff (fi TT6nr,*' - rl' o"*,)'

m. fm. 8L "o*" =€*# , s" t=ffi.

$l.rryo-+o= .@ . ss. **^=t--@-.

|tto+to') i@+nO

* (*- rYS\ o = r,sno)' Ea = hot.n + l | 2t,

v"tor=,fi; n,nf*e-*, n q=*, h=Jffi .

f f t

21.

..(*.;) 44. mrptre qagrEtrr d![tr'



1 9 ,

V. fu'svr ry@ne4"'iig t."*4**

86. a;=tr611nn+tt:t1 Bs h,=b&t'. %\f ':,=^tu'

u, *u-'#['fi)o

VL Morenrhrrcai PYry

lo, 4 ite*.i*, 
' 

u, znq1z*1*k i s) 0; r) aqt\rxill" xzL;

I finu2d:z x) 0: e) -ift[rxvu]'; e) -14fii'[rxvu])+([rxvctl'i[;

{s$ - o{drrr@fi 9atq"E seryTlmfr'remop 1p€|!Cro ry+ryf'

1
41. tr, =hm, Yn=#"'*, nte7..

w. fu y gcatpuao:cnntpatuatry floti

. fiEr
| 8m-;- - n2(nn\2 

( '  '  \

4s. vo =#? , u,=*\+l . tB' a\ /2, *lt- i*fj'

.n f@Y. f!4Y, rl n'[l- ',1.,.l, *o"* s'aqe'b € n: r0r =n\'H'
" r [ R / ' \ n J '  - ' - - [ 3  

( Z r r n ] ' ) '  n

l r  r  I  i  P \ .

i=Q.:.,r*1; ' n),& u poor'aorou piasauun 
,i=r*;*L'-tj'

3  ^ '  "  - , " '  a  - ' 2 ( ,  l ? )
1iL. a) 

ia"3a', 
ai 6) 

E, 
-; i  

"); [ ,-; ; fJ:

{* - dopisctnun pqrif€).
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VilI. Tapit &,ocnp

,

tt=rjor *rojl'
' t2'

n = l  
_

rt22

fr=cl'.:1,,,,
r) so. r,"*Y#i =Ei0+

'*'f0o-# -nz)' -4nznz 
lb, 

-^r)
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tr54(t"to*['-?)9]-t'-o'*[

' 
nzflt(o, H (nz _tz1'

- n<o't 'u^(t-?4-eD' ,' r( ' 2h\ l) q ut
a rch ilnLU--J''JJ*a;P"

6-TE=T-

re EIo) =#(r)', r) En -En*)+?[t-4#J.

. 16lzo2 g' 
ne6r{o) fi



-ffi",o.+{'.rt),

t*,.*ft,

n = 2 1  + l

n = 2 1

I. (**ro - O + 1-rykil (1ztc- r;z *nr11z

" iA@'n=2t+r
1 ntn'(zy'?(z-(-i;o*';' " 

s* Eio) =#(ff)"

[ "A V, -ak],f -

' (

x) En*EoQ).*[t.f;SJ.

n=21+ l  .  +  U*

n=2r \ t ; tor"

.ffix

22 . o=ztk:-t(* -1ztf\@, -t of1'*42-,, -er1211"

46. a) 0; ul Sr[-L)'.



4r. at Eo-u'(,.i)- Wp|por2 +3or+n),

6) En -or(" - |).i uX nlznta)'z(,2*,. *) 
-

t$Hdi-:(orn3 + r02n2 + 1.r5n i+z), lr,)(r) = | n)*, - 0044.f- *

6r. M(,)=*+^_,*@F,r,,l',



l*)= (atot1{'*fi4E1r1), m o=lL;S,

b=hon. 6a. *rf-t'#)tl* aa,. ao=|nro, a,=fnar.
t m - )

66.a) E'o=Suc o1 rorfnr; r) E6>J5nto;

66. a) fr'6=Eoi d) tro=fifur v'S Eo=z$ar.

67. rh,-,-zs(t-etf*tbat6nz 
{nr2(n2 -t\ )

rnn(nz-f-'"'L-l',r'' )
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IX. Bpxe*ogh a*i*a s et&iponatncrarx rto,tcti

00. /Vk,a > 0. ef . 8' = -t4F .

t o),t=0, Y=(l); s) r.=0, 
"=(l), 

r) t=expl+ip'tr],

, (  I  )  / 1 \

, u,,=#[-#j' t ') L=0,.=[l). oa' ]n''

64. I1r =tln,-rr=h{ffi

X. I(larnmsa nexanixa cnctwl fuammox 'ncrint'E

ro6. W(x1> 0,r2 > o; = 
f 

-lll2 , Aer = -frl 
* (r)V(rp3r'

a6. w 1xr> 0,x2 > o) = 
|+11i2, 4e I = Joo 

* (r)V(rV3r.

6?. a) Ep =-ffi,o" t"=*[iF*iJ, o, E=-Xi('vo-r*'ffi),

) netrF = N -.]tf" - l)/vr(2/vr - l) - oacenerictr plaaa Qepui'

68. E = E (Lf.# -,),, = (, * n * $).-leo), r = 
f tr 

- a + p)exp(-2p)),
I

Eu=#, p=8. un. g=1*' ro' En=6Es-8A' 
,

?1.') lr)=#(zs)+lzp,)), 14=f(24-tzr')); 6) l4=#124 * svr-),

08. a) 112 =exn(tc), O,, =#(jJt

| 2) = #p r) - fr rz n ) . ftlz p,l, It) = frl zd - *t z p' ) - frl' o,l,



:

"y 1 r1 = f {1 z"; *1ia p,1 ilz p,} * lea}), I z1 * }(zs1 + 1 z p,} -lz p,I ..lz p)|,

| 4 = |(1 2"1 - 1 z t p rl +lz p rl * izali, l'a) = { (l e'} - lz p.l -lz p,} * lz nil,

XI. Taprt* pozclhidw

- ds 4r222ra -. da 4*272"47z' a) a) = 
lp:pT; 

o' m= (ftr*'qo-#f 
t

:

- d6 rcmzu] -. do -^'uo'"r#=ffiffi;,tffi=ffi ?$. 6o@)=f,n

a
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