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Pptwwlwh quqp uygpenid wwpwginid b hwunwinmi fupdwh wnwl, wyinithbnl
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2) &uonuip Jubswhm kplym whquud, ghpdwunh&mbp’ snpu whquud

3) &upnidp Jukdwiw snpu whqud, ghpduwuinh&wbp kplnt whqud

4) 1" &upmudp, b pugupduly obpuwunhgwin jukdwiwb snpu whqud



bPnbuuljut quqp 1 Jhdwljhg wigunmd E 2 hdwlht Gpym
nuppkp’ 1w2 b 1p2 wpngbubkpny: 1w2 wpngbup hqnpbpd
Ubppht Eutpghugh thnihnjumpinibibph dwuptt wingmuubphg
n'p k &hown:

1) AUllLlZ = 0, AUI]’_‘Z >0
2) AUy = 0,AUqp, = 0
3) AUjyz < AUqp;

4) AUjyp > 0,AUp, = 0

>

p}

|4

Unhwpwwn ubnUdwi dudwbwl wpunwphtt nidbpp junwpnd Bu 4 woliwwnwup: Oppu-
in") & (hnjudnid wyn dundwbly v dng dhunnnd hpbujuljuh qugh gbpiuunhgubp:

1) AT =22
2) AT =-—2
3) AT =-=
4) AT ==

Lupmd wunljipjws ku |hgpuynpywsd tpkp

qunhljubkp: Oppw’s k II qunhYh thgpp, bpk I q; =+q qz =7

q3 = —8q

qunhlip quinid Lk hujwuwpuljonnipjui &____L_____
Yh&wlynu:

Upunwphtt  huwdwubn  puonmd  quudnn  (hgpunpus
phetnh tpynt Ynnubpnd nguonp jupjudnipniuutpp E; b

E; ki Chpbnh tpym dwlbkplinypubpht {hgph fuwnmpnitp
iyl k: Nppur’tn b wpinuph nusnh jupdusmppui ungnip

b hiywb v £ uy nunniws:

1) % ninnyusd k nhugh dwju

2) TEZ nunyus Enbygh we
3) E; — E;, mynyuwsé L nhwh dwfu
4) E; + Ep, munjus Enbuh wy

\ 4
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2) w. nhiypnid sh thnpuynid, p. nhypnid thnpputinud £
3) tplnt nbhwypnid b Ukdwunid k

4) tpynt nhwpnid k) thnpputinud £

Py wphunnuitp wyknp k juunwply ¢ (hgpny (hgpunjnpiws, wnpniphg wheunmjws €
niuwlnipini niukgnn hwpp onuyht Ynunthuwnnph opownhputph dhot htnudnpnt-
piniup 3 wiqud Ukdwmgubim hwdwp:

1)

2)

a
C
a
3C

2q>
3C

a

2C

Lhwupnud wyunlipdus HEjunpuljub snpuynd dhugdus
ki bplp dhunnbuwly nhuwnpunnuppbp: Appw’t iphish 11
wdy kpuwsunhh gmgumipp, tpk I wdwkpuswhp gnyg ke
wnwihu 6 U:

Mukup dhttinyt R nphdwnpmpjudp, tpkp thdwnpuwnwpptp, npntg Yupkih E dhdjubg
Uhwgtl] juduyuljum Abtpny: Updtputphg n pp sp Jupnp plupiut)] gpuitg dhugdwt
pughwunip phuwnpnipniup:

Push’g E juhr]us duqihuwlwi guonmy hgpunjnpjws dwubihh wuuniub spewinaghi
hwwhnipyniup:

1) dwutihljh Eubpghuyhg

2) dwutthlh oupddwt wpwgnipniihg

3) dwuthih yunwndwl ninkdph swnwynhg

4) dwutthlh 1hgph b tpu quiqyush hwpwpkpnipiniihg



Uwquhup dbnwunk onuihtt hwjwuwpwswih dnnkgubjhu tpuimd dwljuwsdwuws hnuwtiph
nuyupymp wunlbpyws kaupnd: Uwqihup n’p pibob Ewdbih don oqulhb:

1) hjniuhuwghte

2) hwpwyuyht I
3) ubks wpwgnipjut nhypnid” hjniuhuwjht

4) dké wpugnipyub nhypnid” hwpuwjuyght

Pk u fhnjufh stwpny wqunn HEjnpudugihuwlul wunuimdibph opewinughi
hwfwmpnip, Ept Ynuwunniph huynmljuhyopmup dbdwgubup 2 wbhquud, huy
niuwlmpiniup thnppugubtup 8 whquid:

1) jukdwtw 2 mbqud
2) Ythnppwtw 2 wugqud
3) Jukdbwtw 4 mbqud
4) Ythnppwtw 4 wugqud

EiEupudugihumljut wihph kpupbppug wginmuubphg n'pb bz

1) EiEjunpudwquhuwljut whpubpp juyuwuljut B

2) Swwnwtyny 1hgpp dvhpwn Swnwuquyjpnid E LEjunpuduqhuwlui wihp:

3) Jwlninuudnid Ejunpudwuqhuwlut wjhpp mwpwsynid L nyyuh wpugnipjudp:

4) Uhwynp dudwbwlnid dwpwquypyus LEjunpudwuquhuwlwt wihph Eukpghwib
ninhn hwdbdwwnwlwt £ tpuw hwdwhinipjut punwljniunt:

Lnyuh gqniquhtn fwpwquypibph thniigh whgubng ownhluluu

hudwlupgmy), opedmd E 90°-n): by t hpkupg tbphupuginid >
owyjnnhljuljut hwdwlwpgp: —>

1) huykih l l l
2) hwwpnn nuyjiyuly

)

)

3) gpnn nuyyuly
4) hwpp qniquhbn phptn

Pugh” t hunjuruup wuyuhl nuyiyulh fhquijknughin hkpunnpmpeiniin g hgbphimud, npi
nuh wwuwlnm phlijdwt gmgsht hwjuwuwp phljdwb gnighy: Onmud wyny nuwjiywuyh
Yhquljtnnwghtt hknuwnpnipiniup 0,5 U k:

AB oyynhijujut wpwigp niikgnn nuyiyulnd § jnruwnn JEnh wyunykph vnwgyl) |
S$' Yhwnm: basughuht Ewyunnljkpp b paswhuh’o E nugbyulp:

1) wunlkpl hpwlwi , nuwgiyulp hwgwpnn
2) wunlkpp Yns £, nuwlyul hwdwpnn g
3) wuinybpp Yns £ nuyywlp gpnn *

4) yuwntpb hpufuwb E nuylyulyp gpnn A

8



F Yhquljbwughtt hpunjnpmipjundp  hunjupnn pupwl nuybyulhg b htpunjnpmpyut
Ypu nEnunpjus wnwpluygh yuwnljtpp Yihth Epyn wiqud ungnpugdws:

1) dhuyu 0,5F

2) dhuyu 1,5 F

3) dUhuyt 2F

4) 0,5F 1 1,5 F hinwynpnipjniuttiph nhypnid

A whph Epupmpjudp jnyup thntbigh mynquhwyug puljund £ d = 5, 34 wuppbpmpyudp
nhdpuljinuyht gmugh ypu: Lwth dwpuhund Eyyupnibwlnd phppuljunughtt yunltpp:

w ot
— O o0 U1

> N
~— — ~— ~—

1

Ywpn b wpyop npbk dhgudwypoid Hlynpnth wpugnipinitt wlih dbs (hit wy
Uhowjuypnid (nyup tnupuddut wpuqmpniihg:

1) n's, nyuh wpugnipnLit wdkiwdbst | pinipyul Uk

2) bplyph htn Juupjws hwrgupuwt hwdwljupgnd n's

3) wyn’, pwh np dhgwuypmud |nyuh wpugmipmniip thopp b Julnmidnd (nguh
wpwgnipjniihg

4) wuwwnwupiwbtbkph ke shw &hownp

Uupm wuonlpdus & $mantdbipnh  dnpum- )
whpuht pimpwghép: @npadn’1d Eu wpynp Uy, Iy b
I, dkbmpmuutpp jnyuh hwdwjmpmup dkdwug- ¥
ubijhu:

) thopyoud ko Up-u fppp f I
2) thnpuynid B fp-u b [p / II"
3) thnjuynud kb Up-ti b I _
4) thafunud b uhugt fyp TR U

—_

"ty thgnih k hnjuwlbpugdod mpmbth 2330 hgmnnugh theniyp kY « b uky B npnhiuh
wpmynLbpnL:
1) %31Pa
2) 255Th
3) 253U
4) 22%Ra



Qtpuwhont juiht phwlghuynd opwdith 2H U 3H hqnuunwikiph dhemubkph dhun]npuiwl
wpnniapnid wnwewimu k 3He dhomlyp: b iy dwubihly Ewgwnnynid wyn nhujpnid:

1) LEyunpnu
2) wpnwunb
3) ubkjunpntu
4) a—dwuthly

Ninnubphg n'ph b wfoy:

1) Mnghwnpnuh quuguép hwjwuwnp k EEjnpnuh quiuqdushi:

2) Uquu ukpinpnup thnjuwlbpuyynid £ ypnnnth, fEjunpnuh b hwjwibjnphungh:

3) Epynt tbjinpnth dhenijuyhtt thnpumqpbgnipyut nidp thnpp E Eplnt ypnunnuukph
Uhonijuyjhtt thnpuwqpbtgnipjut nidhg:

4) a-nnpnhdwt wpyniupnid dhonihh quugquswyhtt phyp thnppwnid L snpunty, huly
Yupquphyp  tplyntundy:

Pny hpwp thwugus my =1Yq U m; =3Yq quig-
Jwdtbtpny snpuniubpp hnphgnuwljwi F = 8 U mdh wqnk- m; mp F
gnipjudp swpdynid i hnphgnuwljwt vwlkplingph Jpuyny: . L__——
Nppw’t k phh jupdwi nudp: Gthnudh winnbukby:

Pphunuljui quqp hmununnn i £agdwb ) mupwugimid ki 27 °C-hg dhtigh 39 °C obpdwu-
nh&wiip: Lwtth’ nnynun] E dkswimid qugh Sunjuyp:

10
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0,11 u: EEyupuljut hwunmunmit punmiut; hwjuwuwp 8,8102 dAl-h: ~-- 4
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(46-47). QGwugph wnweht Jugnutt wiuownpd nhuiinnh dnunnyg wigumd k 2 §-nud, hul Eplpnpy

Jugnup’ 1 J-mu: Ywgnuh Gpupnipniup 15 d E QGuwgph swpdndp hwjwuwpuswh
tnnjuwlub k:
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JupJubdnipjui mdp: Munwujuwip puquuuyunljly 103-ny:
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(50-51). Swunwinnuljui Yntnmpmu Ynunkivwnnph phptnutph dhel jupmup hnpynd £ U =
100 cos(10*mt) opklpny, npuinkn Ukdmpymbubkph wpnwhwyngws b UZ dhunnpitpny:
Unbpkiuunnnph ntwympyniiip 1 Uy E: Cigmbk) 72 = 10:

Oppw 't £ ninnniph hipmiyuhynipiniiip: Munuupoutip puquiuagunnlyky 10%-m):
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(52-53). 2 U junpmpjudp opudpuph hnphgniwljuwt hwwnwljhtt qniudmd E hwpp huybjh: Tnyuh
Swnwquypn 30° wuljuwt wiuljjut nuy puljumd k oph dwlbpinypht, wunpununumd k
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(57-59). Ljupnid yyunnpjusd onpuymid € = 100 9, €, = 1 Wyd, C; = 2 Uyd, €3 = 4 Ud: Znuwiph
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Oppw'a | €, Ynimkiuunnnph 1hgpp 1hgpunnpoidt unjupum]knig hknn: Munuupubn
puquuuunlty 104-ny:

Oppw’t £ €3 ynimkiuunnnph 1hgpp' 1hgpundnpnudi wwpundtymg htnn: Munuujuwbp
puquuuunlty 104-ny:
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(60-62). 5 ud sununnny |nyyup qubwdl thniugh puljumd k 10 ud Yhquijtnmwghtt hEpunjnpnipjudp

gpnn pwpul nuyyulh Yypw, tpw gjjawynp oyynhjuljut wnwgphtt gniquhbn: Nuwyw-
h Enbinud mEknunpjws Eyjpuhtt wrwownid k 15 ud sunwnny jnruwynpgus opowit:

Nppw 't £ Hypuith hipunjnpmpimip nuwbyuljhg: Tunuupin puquumgunlly 10-m:

Nppw 0 Yrhth pruwnapus opewith swnurdhnp, kpk gpnn nuybywyp dojuwphibp toyb
Jhquijtinuyhtt htpunnpnipiniut niikgnn hujwpnn nuyiyulnyg: NMunuupuwbp puqlu-
wuwnljt) 10%-ny:

Zunjupny nuwjurlihg bty hteun]npmpjul qpu prewapdws spgwith sunundhnp Ydquh
qpnjh: Munwujuwbp puquuujunll) 10-ny:
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(63-66). 2 Un] vhuwnd pptwujut quqp bjupnd yuwnlipdus
upngbuh ppugpnid 1 Jhdwljhg whgind £ 2 Jhdwhht:  2p, N S
Po = 8 M, V = 0,83 3 Cupniilyy R = 8, 3 Q/AlnU:

Po|-———-

e = ———
1
1
1
1
|
)

S
N —_————
b
<

Oppwa t 1 b 2 Jhdwlibpmd qugh pugupdwmy
ohipdwumnhdwubtph hwpwptpmpyniun:

Oppw’t t qugh wnufbjugnyj ghplwunh&win’ Ukplhih vwinqulyng, wry wpngkup
pupwgpniy:

Oppw’t t qugh &upmup, bpp qugh ghplwunh&wit pigmimd t hp woubjugmyi
wipdtipp: Munmwupimip puquuyunlty 103-mj:

Oppw o £ quuqhtt humnpyjuws skpuwpwinulyp 1 Jh&wlhg 2 Jh&wljht whghbyhu:
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(67-70). Uphlunyu R =3 J owpunnd btpym pwpwl dbwnwunk onuljukp (hgpuynpjwd G
ipupwusmipp q = 12, 5 W44y 1hgpny: Onuljukph wnwugpubpp hwdpuljund Eu, tpug
kiunpniibph Uhol hknunjnpmpinitip’ d = 4 U: ity ﬁso = 910° LU¥/Yx

Oppw's b REjnwpuununhl nuonh wnnkighwp oquljitkphg ubhh Yhinnpnimud:
NMuunuwujwip puquuwuny ) 104-ny:

Oppw 't E wnmght oquhh unbndws HEjupuununhly guonh jup]usnpemiip kpypnpy
onuljh YEunpnunud:

Oppw'tn £ kplym oquiiikph unbindws HEjupuununnhly quownh jupjusnipmiip oquil-
utphg nplk Uk h Eunpnunid:

Nppw’ £ fEyunpuuvnunnhy nugnh funwpuws wohuuvabipp qo = 1 Uy4) hgpp uh onulh
Ennpnihg Uiniuh Eunpnup wknudnjubhu:
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