Bﬂekmpomazuemusm

Inekmpocmamuka

Q: 1. Ymo makoe snekmpuueckuti 3apso?

A: DneKTpuuecKuit 3apsay - 3T0 pusmuecKas CKIIpHas BeJIMUNHA,
ITOKa3bIBAIOIIAS CIIOCOOHOCTD TeJl OBITh ICTOUYHUKOM 3JIEKTPOMArHUTHBIX
IOJIell ¥ IPMHMMATh YUaCTUE B JIEKTPOMArHUTHOM B3aMIMOJIEICTBIIL.
MunnmanbHas BeJIMUMHA 9JIEKTPUUECKOTO 3apsaaa e (T.H. TeMeHmapHbLil
sapsam) npubiusuTensHo pasHa 1.6 - 10719 K (K - kymon). Takumu
3apsigaMu 00JIaqal0T, HAIPUMep, 9JIEKTPOH U MMPOTOH —e U +€e. 3apsn
J000TO Tejla MOKHO IIPEICTaBUTh B BUe: ¢ = +Ze, rae Z - LeJ0e UnCo.

Q: 2. Cpopmynupyiime 3axon Kymnona.

A: 3aKoH B3aMMOMEICTBYUS HEIIOJBYKHBIX TOUEUHBIX 3aPSAI0B OBLT
ycTaHOBJIeH 3KcniepuMeHTanbHO [Ilapiem Ortocrenom ne Kysmonom B 1785
roay. 9TOT 3aKOH MO>KeT ObITh 3aIlMCaH B BUAe (POPMYJIBL:
4192 7

F12 = kr 3 T12,
rae F), - cmta, geiicTBYIOIIAs CO CTOPOHBI IIEPBOTO 3apsaa Ha BTOPOIL; 7o -
BEKTOP, HAIIPaBJIEHHBIN 110 IIPAMOJ, COeAVHIIOIINI 3apAabl B
HaIIpaBJIEHUN OT IIEPBOrO KO BTOPOMY; ¢y, o - BEJIVUVHBI

B3aMIMOJIEVICTBYIOILIUX 3apSIO0B C YUETOM 3HAKOB; k - Koo duimeHT
MPOMOPIMOHAIIBHOCTY, 3aBUCIIINII OT BBIOPAHHOI CUCTEMBI €qITHLL.

B cucreme SI: k = 4 p— ~9-10% m/® ( - dpapan). Benmnunna g, ~ 0.885 -

101! ®/m HasbIBaeTCA 3TEKTPUUIECKOI TIOCTOSHHOI.

Q: 3. [latime onpedeneHue HANPANEHHOCU IEKMPUUECKO20 NOJIA.

A: Cu10BOII XapaKTEPUCTUKO SJIEKTPUUECKOTO ITOJIS SIBIISIETCS
HanpsokeHHOCTs E = E(7). [l71s1 olpeeNeHus HAIIPS/)KeHHOCTH B
HEKOTOPOI 00JIaCTM IIPOCTPAHCTBA CIeRyeT IIOMECTUTD B KXKAYI0 TOUKY
9Tl 0GIACTH ¢ pajiyc-BeKTOpOM 7 poGHbii 3apsn ¢ . Toraa E(7)
ornpeensercs 1o Gopmye:



B = 20

q
re F (7) - cuna, meitcTByOIIAsA HA IPOOHBIIT 3apsan. OHa 3aBUCUT OT .
Ecnu ¢’ Benuko, To ipy BHeceHUM 3apsana ¢ 6yayT COOTBETCTBEHHO
U3MEHATHCA MOJIOKEHMS 3aPSI0B, CO3IAOIIIX [T0JIe E. Ho eciu ¢’
JIOCTATOUHO MAJIO, TO MICKasKeHUe Mo OyIeT He3HAUMTEIbHBIM 1 E (7),
oIpeiesIieMOoe T10 HaIllMCAaHHOI BhIllle GOpMyJie, IIEPECTAET 3aBIUCETD OT ¢ -
CTaHOBUTCS XapaKTEPUCTUKON HEBO3MYILIEHHOTO TIOJIA.

[lo pasmepuoctu [E] = B/M (BoIbT/MeTP), HO €10 MOXKHO U3MEPITH I B
equaniax H/Ki1 (HbIoTOH/KyJI0H).

Q: 4. Ilo kaxoii opmyre ulUUCTIAEMCA HANPIHEHHOCMb TIEKMPULECKO20 NOTIS
moueuHozo 3apsoa?

A: I3 onpenienieHNs HANIPSKEHUS JIEKTPUUIECKOTO I10JI MOKHO IIOJIYUUTH
BBIp@)KeHUE IJIS IIOJIS TOUEUHOTO 3apsiaa (s HampsHKeHHOCTH B
IIPOM3BOJIBHOI TouKe). [[7151 3TOr0 3aMeHsIeM B 3akoHe KyioHa: ¢; =

q, 4o = ¢ ¥ monyuum:

= q

S

Q: 5. Cpopmynupyiime npuHyun cynepno3uyuu s 6eKmopa E.

A: V13 cBOVICTBA 3JI€KTPUUECKOTO 0N (HEe3aBUCUMOCTh B3aMMOEICTBII
3as70B) CIeAyeT IPUHIINAII CyIepIIo3NIny (HaJTOKeHUS) 3JIeKTPUIECKIX
noneii: E(7) = 3. E;(7), rae E;(7) - HAIPSKeHHOCTS B TOUKe 7,
co3paBaeMas -1 YaCThIO CUCTEMBI 3aPSI0B HA3aBUCKMO OT HATMUNS
OPYTUX vacTeit. [Jig CuCTeMBbI TOUEUHBIX 3apAA0B (OPMYJIa BBILIIE
IePEeXOINUT B

rge ’I_")Z - pagnyC-BEKTOD, HpOBCILEHHbIIZ 713 TOUKU HAXOXKIOECHUA 3apdaa B
JHTEPECYIOIIYIO HAaC TOUKY.




Q: 6. [latime onpedenenue nomoka eexmopa E.

A: Iorok BexTopa E. [lns ynoGCTBa IIpeICTABIIM, YTO IyCTOTa CUIOBBIX
anHNi paBHa E. Torma umcino auHMI, IpOHUSBIBAIOINNX IUIOMIAAKY dS (cM.
puc.) ¢ HopMaJblo 7 paBHa EdS cos a.. 910 umcio paBHO 1moToky dP BekTOpa
E CKBO3b TUTOIAAKY d.S.

A

n

l

v

dS

Ecnu BBeCTU BEKTOp 3J1€eMETHAPHO ILIOIAIKI dS = 7dS , TO IIOTOK MOKHO
npenctaBuTh B popme: dP = EdS = E, dS, rnoe E, - nmpoekuus BeKTOpa E
Ha HOpMaJIb 7i. 71 OTHeIbHOI IIOIAIKI 1 OIIPeIeIeHO HeOJHO3HAUHO (2
BapMaHTa), HO ecnu dS TPUHALJIEKUT 3aMKHYTOI ITIOBEPXHOCTH, TO, KaK
MIPABIJIO, BEKTOP HOPMAJIN 11 HAIPABJISIIOT HApPYKy 00beMa, 0XBaThIBA€MOTO
ITOBEPXHOCTHIO. [I0JIHBII MOTOK, IIO €r0 CMBICTY, PaBeH

@:/Edé.
S

Q: 7. Cpopmynupyiime meopemy I'aycca 6 unmeepanvHotii popme.

a5 = o
s €o

A: Teopema l'aycca:




IToTok BekTOpa E/ CKBO3b 3aMKHYTYI0 IIOBEPXHOCTh PaBEeH, C
1
€g’
Haxogammxcs BHYTPI/I 9T0]7[ IIOBCPXHOCTI/I.

TOUHOCTBIO 1O MHOKUTEJIA EUII‘C6P3]/I‘«ICCKOI7[ CyYMME€ 3apsAaaoB

qBHyTp ’

Ecii sapsin pacmipenielieH HEMPEPLIBHO, TO MDY BHIYMCICHNN ¢y, ., CYMMa
3aMeHSeTCs MHTErPajioM Mo 06'beMy, TIOBePXHOCTY WM IMHIY, KOTOPbIe
Iomaay BHYTPb IOBepXHOCTH, cootBercTBeHHO: [ pdV, [odS, [ Adl.

Q: 8. Cpopmynupyiime meopemy I'aycca 6 oupgdepenyuanvroti gopme.

A: IIpeneOpexeM OUICKPETHOCTBIO 3apsAa, CUNTAs €T0 paclpeeleHHBIM B
IIPOCTPAHCTBE C IUIOTHOCTBIO p = p(7). B aTom ciryuae Teopema Taycca

Lo 1
#EdS:—/pdV.
S €0 Jy

I/IHTeraJI II0 ITOBEPXHOCTU, MOKHO C IIOMOIIIbIO MaTeMaTUUeCKO T€OpEMBI

MIMeeT CIeQYIOIIMIT BUA:

Octporpanckoro-I'aycca nmpeo6pasoBaTs k popme

f EdS = / div EdV.
Vv

Tak Kak 3TO CIpaBeJIMBO JIS JIIOOBIX 10 popMe U BeIMUMHe 00BEeMOB, TO
13 CPaBHEHUS MHTETPAJIOB, IIPENCTABIEHHBIX BBIIIIE, CIEIYET

div E = ﬁ
€0

Q: 9. B uem 3axmrouaemcs pusuueckuii cmvicn divE?

A: [Tluseprennus div E sBnsercs CKaJsApHON BeamunHou. Popmyia
srancenns div E B PasHBIX CHCTEMAaX KOOPAMHAT BBITJIAAUT I10-Pa3HOMY.
B nmpousBospHOI cucTeMe KoopauHat div E (a1o0 CIIpaBeINBO IS JII000T0
BEKTOPHOTO II0JIST) OIIpeesIieTCs KaKk

= 1 - =
div £ = lim — ¢p EdS
1v 11m % #

V=0

B mexapToBBIX KOOpOMHATAX:



. E oF E
diszam y 9

z

8x+8y+8z

Ecu ucrnonb30BaTh BEKTOPHBIN quddepeHImaIbHbIin ornepatop V
(“Haba”), KoTopsIil UMeeT Bun V = ia% + ja% + k%, to div E MOKHO

« s . — — —
IIpeICTaBUTh B BIie CKJIIpHOro mnpousBenenus : div £ =V - E.

Q: 10. Jaiime onpedeneHue YUPKyIAYUU 6eKMopa E.

A: V13 MexaHVKM U3BECTHO, UTO JII000€ CTAI[MIOHAPHOE IT0JIe IIeHTPaTbHbIX
CULJT SIBJISIETCSI KOHCEPBATUBHBIM, T.e. pab0Ta CIJI 9TOTO IIOJS He 3aBUCUT OT
(dopMBI TyTH, a 3aBUCUT TOJIBKO OT IIOJIOKEHUS €ro HaUaJIbHON M KOHEUHOI
TOuKM. VIMEHHO TaKMM CBOVICTBOM 00JIaJJaeT 3JIEKTPOCTATIUECKOe I10JIe -
osie, 0OpasoBaHHOE CUCTEMOJI HEIIOABIYDKHBIX 3apsaaoB. Eciiu B kauecTBe
IIPOGHOTO 3apsiia, IEPeHOCHMOTO 13 TouKM 1 sagaHHoro moms £ B Touky 2,
B3ATh €QVHUYHBI ITOJOKUTEJIBHBIN 3apsijl, TO 3JleMeHTapHas paboTa CiI
II0JI Ha IlepeMeIleHIN di paBHa Edl, a Bes pabora CIII IoJId Ha 9TOM ITyTH:

J; Edl.

9TOT MHTerpay 6epeTcs 110 HeKOTOPOI IMHUY (ITyTH), IIO3TOMY €ro
Ha3bIBAIOT JMHEIHBIM. I/IHTeI‘paJI 110 3aMKHYTOMY IIYTI HAa3bIBAIOT
LUPKYJIALeN BEeKTopa E u 0603Havaor fﬁ .

Q: 11. Cpopmynupyiime meopemy 0 YUPKYITAYUU 6eKmMopa E?

A: IInpkynanus BekTopa E/ B IF000M 3JIEKTPOCTATIUECKOM II0JIe paBHA

fﬁﬁ:o

910 YTBEPKOACHNIE VI HA3BIBAIOT TCOPCMOIZ O NUPKYJIAONN BEKTOPA E.

HYJIIO, T.€.

Q: 12. Iaiime onpedeseHue nomeHYuaIbHo20 NOJIAL.

A: Ilose, o6agarolee STUM CBOMICTBOM, HAa3bIBAIOT IIOTEHIIMAJILHBIM.
3HauuT, 11060€ JIEKTPOCTATIUECKO IIO0JIE SIBJISETCS MOTeHIIMATbHBIM.




Q: 13. Hdokaxcume, umo JTuHuU meKkmpocmamuueckoeo nons E ne moeym
6biMb 3aMKHYMbIMU.

A: Teopema o IMPKyJIA1MU BeKTopa F 1o3BossgeT caenaTh paja BaKHBIX
BBIBOJIOB, IIPAKTMUYECKY He Ipubderas K pacueTaM.

IIpumep 1. JluaMU 371€KTpOCTATUUECKOTO 0N ) He MOTYT OBITH
3aMKHYTBIMI.

Ecnu 310 He Tak U Kakas-TO JIMHUSI BEKTOpa E 3aMKHYTa, TO, B31B
LUPKYJISALUIO BEKTOpa E BIOMb 3TO¥ JIMHNI, MBI cpasy Xe IpuaeM K
MIPOTUBOPEYNIO C TEOPEMOIL, T.K. BIOJIb CUIJIOBOI JIMHUY Edr > 0. 3Haunr,
IeICTBUTEIBHO, B 9JIEKTPOCTATUUECKOM I10JIe 3aMKHYTBIX JIMHIIT BEKTOPA E
He CYyII[eCTBYeT: IMHUN HAaUMHAIOTCS Ha ITOJIOKUTEIbHBIX 3apsaaax U
3aKaHUMBAIOTCS HA OTPUIATETHHBIX (MM yXOAIT B 0ECKOHEUHOCTH).

Q: 14. Ilo xakoti popmye MOHHO Onpedesums NOMeHYUATbHYH IHEPIUHD
cucmembvl MOUEUHBIX 3aPs006?

A: DyeKTpocTaTIyecKkoe IoJje IBJsSeTcs IOTeHIATIbHBIM, T.e. paboTa ero
CILJI IO TIepeMell[eHNIO 3apsAa He 3aBUCUT OT ¢popmy mmyTu. Pabora cyr
I10JI NIPY IIepeMeIeHN TOUEYHOTO 3apdafa ¢ M3 TOUKM 1 B TOUKY 2 paBHa
yOBLIN €ro MOTeHIMAaTbHOI SHEePIN:

A=W, —W,.

HOTCHI_U/IaJIbHaSI QHEPrus 3apdaaa ¢ B CUCTEME 3apANOO0B (;:

W:kz QT"%'

7

rae r; - paCCTOSIHME MEXAY ¢ U ;.
[TostHasg moTeHUMAIbHASA SHEPTUA CUCTEMBI TOUEUHBIX 3apAH0B:
k q; " 45
W = B E E -
T gE i

THe T;; - PACCTOsHIIE MEXAY 3apsiiaMut g; 1 g;.

Q: 15. [laiime onpedeseHue nomeHyuUaos.



A: DHepreTuueckas XapaKTepMUCTUKA 3JIEKTPOCTATUUECKOT'O I1OJIA -
IOTeHLMAI:

I[To ¢pusnueckoMy CMBICITY IIOTEHIIMAT YMCIEHHO PaBeH SHEPTUI
eJUHIUHOTO ITOJIOKUTEIHLHOTO 3apsa B JaHHOI Touke. EqmHmIten
MOTeHIIMAJIA SIBJIIETCI BOJBT (B).

IToTeHLMa MOJIA TOYEUHOTO 3apsaa:

oo 4
dmeyr

[Torenuman Ha 6eCKOHEUHOCTH (1 — 0O) YCIOBHO II0JIATal0T PABHBIM HYJIIO.

Q: 16. Yemy pasen nomeHyuan cucmembvl moUeyHvX 3apsoos?

A: IloreH1IMa1 CUCTEMBI HEIIOABVIKHBIX TOUEUHBIX 3apA0O0B:

1 4q;
S0_47rz-:ozi:r

2

rae r; - paCCTOAHME OT TOUEUHOTIO 3apana ¢, A0 I/IHTepeCYIOH_[ef/'I HaC TOUKNI

I10JI4.

Q: 17. Yemy pasen nomeHyuan 6 ciryuae HenpepvigHozo pacnpedeneHus: 3apsoa
niomuocmuio p?

A: Ecnu 3apsizpl, oOpasyrolue CucTeMy, paclpeiejaeHbl HeIIPepbIBHO, TO
dopMya A mOoTeHIMANa IMeeT BU:

1 / pdV
90 = 4 Y
TEY T

roe p - 00'beMHas IIJIOTHOCTD 3apsaa B MECTC HaXOXKOCHNA oobema dV.

HMuTerpupoBaHne NPOBOOUTCA UM II0 BCEMY IIPOCTPAHCTBY, MJIN II0 TOM
€ro 4acTy, KOTopas COIEpKUT 3apAabl.

Ecnn 3apAaabl PaCIIOJIOKEHBI TOJIBPKO Ha IIOBEPXHOCTU S, TO



1 /adS
Y= 4re, r

I7ie 0 - IOBEPXHOCTHAs IUIOTHOCTH 3apsiaa, dS - aJIleMeHT ITOBEPXHOCTH S.
AHaJOTUYHOE BBIpa)KeHIe OyHeT 1 B TOM CJIydae, KOT/ia 3apsabl
pacIipefeseHbl JIMHEHO.

[ToTeHIMMaN MOJISI MOKHO TaKKe OIIPeNeINTh CIeqyIINM 00pa3oM:
2 —
Y1 — P2 = / Edl,
1

rae ¢, Y, - 3HAUEHNA IIOTEHIMAIa B TOUKax 1 u 2.

PaboTa cui mosst mpu repemMenieHNUy TOUEUHOTO 3apsfa U3 TOUKM 1 B TOUKY
2:

A 5= Q(% - 902)

Q: 18. Copmynuposamv meopemy o yupkymsyuu nons E 6
ouggepenyuanvhotl popme.

A: TeopeMa 0 HMPKYJIAINHA 1O E B nuddepeHINATBEHOM BUE:

rot £ =0
Bupn poropa E 3aBucuT OT BBIOpAaHHOI CUCTEMBI KOOPAMHAT. B jkeKapTOBBIX
KOOpOMHATAX:
T ]k
[ ] — |9 9 0
E, Ey E,

Q: 19. Kak cés3aHbL Med0y cob0ll HANPAHKEHHOCMb ITIEKMPOCMAMULECKO2O
nona B u eeco nomenyuan?

A: E = —grad ¢ - ¢ moMo1po 370l GOpMYyJIIbI yCTaHABIMBAECTCS B3aMMHO
OIHO3HAUHAs CBSI3b MEX/y CIJIOBBIM ItosieM F/(7) u sHepreTmyeckum
MOTeHUUAIOM (7)) - IO OJHOMY M3 HUX MOKHO HAIITU JPYTOE.



Omneparop rpaguenTa grad ¢ 1o BeJmuMHe paBeH IIPOU3BOIHON ¢ II0
IepeMeIleHII0 B HaIIpaBJIeHNY HauOOJIbIIIEr0 POCTa PyHKIIVIA.

HBHOG Bpra)KeHI/IC grad QO 3aBMICUT OT BbI6p&HHOI7I CHCTEMDBI KOOpJII/IHaT. B
IIeKapTOBOIZ Cucreme KOOpI[I/IHaT:
Op  Op -0p

E=—grad p=—-Vp=— k
srad @ Ve Z@x—l_j@y_}_ 0z

IMpumep. Hapo wattitu E(7) mois, MOTEHIMAT KOTOPOTO PAaBEH:

1. p(z,y) = —azy, rue a HeKOTOpAst CKAJSIPHAs KOHCTAHTA;
2. ¢(7) = —d7, rme d HEKOTOPBI TOCTOSTHHBIN BEKTOP.

Perrenue.

= a(ty + jz).

1. E
2. E = V(ar) = V(ayz + a,y+ a,z) = ta, + ja, + ka, = a.

Q: 20. Ymo makoe 3K6unomMeHyUATLHAS NOGEPXHOCMD?

A: DneKTpMuecKoe IoJie MOKHO HaTJIgAHO NIPEeACTaBUTh HE TOJIBKO C
IIOMOIIBIO CYJIOBBIX JIMTHNI, HO ¥ 9KBUIIOT€HIMAJIbHBIX II0BEPXHOCTEN

¢(7) = Const. KauecTBeHHO JIETKO I10 OJHO KAPTUHE IIOCTPOUTH APYTYIO.
Cunosble IMHUN NePIEHAVIKYISIPHBI 9KBUIIOTEHUMAIBHBIM IIOBEPXHOCTIM.

Q: 21. Kak pacnonosceHbvl 0pye OMHOCUMETbHO 0pyea IKEUNOMEHYUATbHBLE
nogepxHocmu u cusioevie TUuHUU nons B'?

A: Ecnivt mpoBOOUTH 9KBUIIOTEHIMAJIBHBIE IIOBEPXHOCTI TaK, YTOOBI
pPasHOCTb ITOTEHIMAJIOB IS JBYX COCEIHMX IIOBEPXHOCTEI ObLIa
OJTHAKOBOIA, TO PACCTOSHIE MEKAY HIUMMI OyIyT 0OpaTHO
NPOIOPLVIOHAJIBHO BEJINYMHE HAaNIps>KeHHOCTH. Ha pucyHke npencrasiieHa
IpuMepHad AByMepHasd KapTHHA 3JIeKTPUYECKOr0 I10JIA: IyHKTPOM
0003HAUEHBI CeUeHVSI SKBUIIOTEHIVIAJBHBIX II0BEPXHOCTE, CILIOIIHBIMU
JIVHVAMU - CUJIOBbBIE JIVTHUA.

Q: 22. /latime onpedenerue smekmpunecKkozo OUNOJs.

A: CucreMa 13 IBYX TOYEUYHBIX 3ap400B PaBHBIX II0 MOAYJIIIO U
MIPOTUBOIIOJIOXKHBIX 10 3HAKY (—¢, +¢), pACCTOSIHUE MEXIY KOTOPhIMII [

-9 -



HA3bIBAECTCA IJIEKTPUUECKIIM JUITOJIEM 11 XapPaAKTEPUIYETCA
AIIEKTPUUECKVIM NUITOJIBHBIM MOMEHTOM.

P =ql,
r7e BEKTOP THpOBOJII/ITCH OT —q 10 +q.

[loTeHMa QU0 B TOUKE, PACIIOJIOJKEHHOI Ha GOJIBIIIOM PACCTOSHUNU OT
Hero (r > [), umeer BuUL:
pcosf pr
o(r,0) = kr—2 = k—.
B monsipHbIX KoopauHATaX (7, §) KOMIIOHEHTBI BEKTOpa HANIPSKEHHOCTI
5JIEKTPUUECKOTO IIOJISL JUTIONS 3AIMChIBAIOTCS CIENYOIINM 00pa3oM:

Oy 2p cos 6
E = —— = k—
" or r3
0y psin 6
E,=— =k
0 r00 r3

E=\E?+E} = k2\/1+3cos?6
r

[oTeHMaNbHAA SHEPTUS TUIIONSA B SIEKTPUUECKOM IIOJIE:
W =—p-E=—pE(r)cosa,

rae o - yron mexuy E(7) u p.

Q: 23. Ymo maxkoe smekmpuueckuti OUNONbHbili MOMeHM?

A:

Q: 24. Kak Hatimu mMomeHm cuit, 0eticmeyrujux Ha OUnob?

A: B ogHOpORZHOM 3JIeKTpUUYecKoM I1oJie sHeprus W namensercs 3a cuer
M3MeHEeHN yTJIa ¢, IIPU 3TOM 3JIleMeHTapHasg paboTa CIJI OIS IpU
noBopote gumous pasHa: dA = M doa = —dW,rme M, = [ﬁ X E] -
MOMEHT CWJI, eVICTBYIOIIUX Ha JUIIOJb:

ow

M, = " —pFE sin o

-10 -



IJEeKTpUUECKOE I10JI€ CTPEMUTCSA pa3BEPHYTh AUIIOJb I10 IIOJII0 (ﬁ TmE ) B
o6ieMm cnyuae £ = F(7) Ha gunomns OyaeT qeiicTBOBATh CIUJIa, IIPOEKIIS
KOTOPOJT Ha IIPOM3BOJIbHOE HanpasieHue O OymeT paBHa

OF OF OF,

X

_ y
— Do ox t Py ox t P ox

Iy

Ecan gumons pasBepHeTcs 10 OJH0 (Cos o = 1), To B HEOMHOPOLHOM II0JIe
OH Oy[eT BTATMBATHCA B 00JIaCTh OoJiee CUIIBHOTO ITOJIS.

Q: 25. Kakue monekynvl Hazviearom nonsapHvimu? Henonaproimu?

A:

: 26. Onuwume npoyecc NOIAPUAYUU OUITIEKMPUKA.

> 0

: 27. Kakxue 3apsov. Ha3viearom céss3aHHbiMu? CMopoHHUMU?

1

: 28. [latime onpedenenue nonspuszosanHocmu P.

1

e

: 29. Umo maxkoe ousnekmpuueckas 60CNPUUMUUEOCTNb 6eUjecmea’

: 30. Hatime onpedenenue sexkmopa D.

Q0

: 31. Unmezpanvhas gpopma meopemvr I'aycca ons gekmopa D.

e

Q: 32. ugpgepenyuanvhas popma meopemvt I'aycca ons ekmopa D.

-11 -



A:

Q: 33. Kakue ousmekmpuKku Ha3vi6a0m u30mponHulMu?

A:

Q: 34. Kaxk cés3anvL mexn0y coboti P u E' 6 usomponHvix ousnekmpukax?

A:

Q: 35. Kak css3anbl mescoy coboti D u E 6 uzomponHnuix ousnekmpuxax?

A:

Q: 36. Jokaxcume, umo 6Hympu npo600HUKA, BHECEHHO20 60 6HeUlHee
a/IeKmpurecKoe noye, OMcymcmeym u30vlmoutbvle 3apsovl.

A:

Q: 37. Yemy paHa HanpsieHHOCMb SIEKMPULECKO20 NOJISL Y NOBEPXHOCTU
npoeooHuxa?

A:

Q: 38. [aiime onpedeneHue eMKocmu yeOuHeHH020 NPOEOOHUKA.

A:

Q: 39. YUmo maxoe kondencamop?

A:

Q: 40. Haiime onpedeneHue eMKocmu KOHOeHcamopa.

A:

Q: 41. Kak sviuucnumv emKkocmv bamapeu KOHOeHCamopos npu
nociedosamenvHom coeduHeHuu? Ilpu napannenvHom?

A:

-12 -



Q: 42. [lo xakum popmynam evluucnseme SHepeus SIeKMPUUECK020 NoJi?

A:

Q: 43. Kak sviuuciums pabomy npu nonapuzayuu OudieKmpuxa?

A:

-13 -



IHocmosannwiii anekmpuueckuii mok

Q: 1. Ymo makoe sanekmpuueckuii mox?

A:

Q: 2. [laiime onpedeyreHue nJIOMHOCMU MOKA.

A:

Q: 3. Cpopmynupytime ypasHeHue HenpepbleHOCMU (6 UHMezPaTbHOL Popme).

A:

Q: 4. Cpopmynupyiime ypasHeHue HenpepvigHocmu (6 OudgepeHuyamvbHotll
popme).
A:

Q: 5. Cpopmynupyiime 3axorn Oma 0715 00HOPOOHO20 NPOBOOHUKA.

A:

Q: 6. Cpopmynupyiime 3axon Oma 6 JTIOKATbHOM GUOE.

A:

Q: 7. UYmo makoe cmopoHHuUe cubl?

A:

Q: 8. Copmynupyiime 0606ujerHbLil 3ak0H OMa 6 JTOKATbHOU Popme.

A:

Q: 9. Cpopmynupyiime 3akon Oma 0t HEOOHOPOOHO20 YUACMKA Yenu.

A:

Q: 10. Cpopmynupyiime 3axou [ncoyna-Jlenya (01 00HOPOOH020 yuacmka
yenu).
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A:

Q: 11. Cgpopmynupyiime 3axou [uoyna-Jlenya 6 nokamvHoi gopme 0Jist
00HOPOOHO20 Yyuacmka yenu.

A:

Q: 12. Cpopmynupyiime 3axon ducoyna-Jlenya 01 HEOOHOPOOHO20 yHacmka
yenu.

A:
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Maznummnoe nosre. ITeKMPoOMaAzZHUMHAS UHOYKUUSL

Q: 1. [laiime onpedenerue cumnvi Jlopenya.

A:

Q: 2. Ymo maxkoe sexmop B?

Q: 3. Cpopmynupyiime npunyun cynepnozuyuu 0Js 6eKmopa B?

Q: 4. Cpopmynupyiime 3axon buo-Casapa-Jlannaca.

Q: 5. Hatioume none B npsmozo moka.

Q: 6. Kakxyrw cuny Haswearom cunoti Amnepa?

Q: 7. [latime onpedeneHue MacHUMHO20 MOMEHMA.

Q: 8. Cpopmynupyiime meopemy I'aycca ons eexkmopa B.

Q: 9. B uem 3akmouaemcss MeXaHU3M HAMAZHUUEHUS?

Q: 10. Haiime onpedeneHue HamazHuueHHocmu J.
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Q: 11. Kakue moKu Ha3b16a10M MOEKYTAPHbIMU?

A:

Q: 12. Kaxue moku Ha3vlearwm NOGEPXHOCMHbBIMU MOKAMU HAMAZHUUUBAHUS?

A:

Q: 13. Kakue moku Ha3vi6aom 00veMHbIMU MOKAMU HAMAZHUUUEAHUS?

A:

Q: 14. /latime onpedenerue gekmopa H.

A:

Q: 15. Cgpopmymnupyiime meopemy 0 YUPKYIAYUU 6eKmMopa H (6
uHmMezparvHol U oupgepenyuanvHoti popme).

A:

Q: 16. Ces13b MexHc Oy J u ﬁ?Mewa)y BuH?
A:

Q: 17. B uem 3aknruaemcs sigeHue 3eKMpPOMAzHUMHOU UHOYKYUU?

A:

Q: 18. [aiime onpedenenue I/C undyKkyuu.
A:

Q: 19. Cpopmynupytime npasuso Jlenya.
A:

Q: 20. Kakue moku Ha3viearom mokam Pyko?
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A:

Q: 21. Cpopmymupyiime 3aKOH TeKMPOMAZHUMHOU UHOYKYUU.

A:
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Ypaenenus Maxceenna

Q: 1. [laiime onpedesreHue moKa cMeujeHuUs.

A:

Q: 2. [laiime onpedereHue NOJIHO20 MOKa.

A:

Q: 3. Copmynupyiime meopemy o yupkynsyuu eekmopa H 6 cnyuae
NPoOU36OTILHBLX MOK0E (6 UHMezPaTbHOL U 0UpPepeHyuanbHol Popme).

A:

Q: 4. Cpopmynupyiime ypasHenus Makceenna.
A:

Q: 5. B uem 3axmouaemcs cooepicanue SMux ypasHeHuti?

A:
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Onmuka

Q: 1. Ypasuenus Makcsenna ¢ unmezpanvhotl gopme (6e3 vi600a, HO
00DsICHEHUEM PU3UUECKO20 CMDLCIIA 6CEX UTTEHOB).

A:

Q: 2. Ypasuenus Makcsenna 6 oupgepenyuanvroti popme (6e3 6b1600a, HO
00DsICHEHUEM PU3UUECKO20 CMDLCTIA 6CEX UTTEHOB).

A:

Q: 3. YpasHenus Makcsenna 6 unHmezpanvbHol opme O CIYUas OMcymcmeus
moko6 u 3apsi006 (6e3 6v1600a, HO 00BICHEHUEM PUBUUECKO20 CMbLCTIA BCeX
UJIEHO8).

A:

Q: 4. Ypasuenus Maxkcsenna 6 ougpgpepenyuanvroil popme 0 cnyuas
0mcymcmeust mokoe U 3aps0oé (6e3 6v.600a, HO 00BSICHEHUEM PUUUECKO2O0
CMDbLCTIA 8CEX UTIEHO8).

A:

Q: 5. BonHogoe ypasHenue (6e3 6v1600a, HO 00BICHEHUEM PUZUUECKO20 CMbLCTIA
6Cex UJIeH08).

A:

Q: 6. Ypasuenue nockoii IM eonnbi (6e3 6v1600a, HO 00BACHEHUEM
Pu3uUecKozo cMulCIa 6cex UIeHOS).

A:

Q: 7. BorrHogoe uucno u 6omHogoti gekmop (Onpedenenue. Hanpasmerue.
Dopmyna).

A:
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Q: 8. Bonthosoti ppoum (Onpedenenue. IIpumepul (cepuneckuii u nrockui
BD)).

A:

Q: 9. Ilokazamenv npemomeHus cpedvi (popmyna 1 uepes ckopocmv céema u
¢asoeyro ckopocmv, opmyna 2 uepes nPoHUUAEMOCTU).

A:

Q: 10. Bexmop Iotinmunea (¢popmymna 6e3 6v.600a, HO 00BSICHEHUEM
Pu3uUecKozo cMulCia 6cex UIeHos).

A:

Q: 11. Uumencusnocmv IM usnyuenus (Pasmeprocmo. Buiparxcenue uepes
Keaopam amnaumyobi. ).

A:

Q: 12. /lsyxmyuesas unmepgepenyus (Popmyna 1 uepes amniumyovl u
popmyna 2 uepe3 UHMEHCUBHOCTUL).

A:

Q: 13. Csa3v pasHocmu xo0a u pasHocmu ¢a3z (popmyna, c 00vICHeHUeM
Pu3suUeCK020 CMBICTIA 6CEX UTIEHOE).

A:

Q: 14. Yenogue makcumyma uepe3 pazHocmv xo00a u pazHocmv gas (popmyna, ¢
00BsICHEHUEM PUBUUECKO20 CMDLCTIA 6CeX UTIEHO8).

A:

Q: 15. Yenogue MuHumyma uepe3 pasHocmv xoda u paznocmov ¢az (popmyna, c
00DsICHEHUEM PU3UUECKO20 CMDLCTIA 6CEX UTTEHOB).

A:
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Q: 16. BuoHocmbv unmepgepeHYUoHHOU KapmuHbl (popmyna, c 06vsicHeHUeM
Pu3uUecKozo cMuiCIIa 6cex UIEHOS).

A:

Q: 17. llupuna unmepgpepeHyuoHHOL noocvl Ha npumepe cxemul KOnea (LU
gvipaxcaemcs uepes3 napamempbvi cxemvul. bes 6vieo0a, HO 00BACHeHUeM
Pusuueckozo cMuicia 6cex UIeHOs).

A:

Q: 18. Bpems u dnuHa xozepenmrnocmu (Onpedenenue. Popmyna 6e3 6bi600a. ).

A:

Q: 19. Pasnocmb x00a npu unmepgpeperyuu 6 moukux nienkax (Popmyna
uepe3 MOTUUHY U NOKA3ameJsrb hperomieHus nieHku. bes 6vi6oda, Ho
00BsICHEHUEM PUBUUECKO20 CMDLCTIA 6CeX UJIEHO8)

A:

Q: 20. Buo unmepgepeHyuoHHOU KAPMUHbL 6 CITyUae NIOCKONAPAIIeTbHOU
NIACMUHDL, KITUHA, chepureckoli TUH3bL, Texcaweti Ha nnacmure (CrosecHoe
onucaHnue unu 3cku3. OcobeHHOCMU KapmuH. ).

A:

Q: 21. [Ipunyun Ioiicenca Ppenens (Onpedenenue, npumepul 0L OMeEepcmus,
IKPAHQ).

A:

Q: 22. Humeepan ®payneogepa (6e3 6vi600a, HO 00vsicHeHUEM PU3UUECKO20
CMDLCITA 6CEX UTIEHOB).

A:

Q: 23. Pewienue unmezpana PpayHneogepa ons yskotl wenu (6e3 6vi6o0a, HO
00BCHeHUEM PUZUUECKO20 CMDLCTIA 6CeX UJIEHOE).
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A:

Q: 24. Yenosue munumymos npu ougpakyuu Ha wenu (6e3 6bi600a, HO
00BsICHEHUEM PUBUUECKO20 CMDLCTIA 6CeX UJIEHO8).

A:

Q: 25. Buo pewenus onsa kpyemoeo omseepcmus (6e3 6bi600a, HO 00vACHEHUEM
Pu3sUUeCK020 CMbICTIA 6CEX UTIEHOE).

A:

Q: 26. Yenosue makcumymos npu ougpaxyuu Ha peuiemxe (6e3 6b1600a, HO
00DACHEHUEM PUUUECKO20 CMbICIIA 6CEX UTTEHOE).

A:

Q: 27. Paspewarowas cnocobrocmv oug. pewemxu (6e3 v.600a, Ho
00BsICHEHUEM PUBUUECKO20 CMDLCTIA 6CeX UTIEHO8).

A:

Q: 28. Jluneiinas nonspusayus(onpedenerue).

A:

Q: 29. 3akon Marnica (6e3 6v.600a, HO 00BsICHEHUEM PUSUUECKOZO CMBICTIA BCEX
UJIeHO8).

A:

Q: 30. Cmenenv nonapusayuu (6e3 v1600a, HO 00BsICHEHUEM PU3UUECKO2O
CMULCTIA 6CeX UTTEHOB).

A:

Q: 31. dnnunmuueckas nonspusayus(onpedesneHue).

A:
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Q: 32. Isynyuenpenommnenue 6 kpucmasnnax. O6bikHOGeHHbLU U
HeoObikHOGeHHbLU Tyu. (OnpedesreHue, NPULUHBL HAPYULEHUS 3AKOHOE 2E0M.
OnmMuKu.)

A:

Q: 33. [lonysonHosbIE U Hemeepmb 60THOGbLE NIACTMUHbL (NPUHYUN pabombl ¢
npumepamul).

A:

Q: 34. Dopmynvt Ppenenst ons s u p nonspusayuu (6e3 6vL600a, HO
00BCHEeHUEM PUZUUECKO20 CMDLCTIA 6CeX UJIEHOS).

A:

Q: 35. Umo nasvieaemcs yenom Bprocmepa?

A:

Q: 36. Kax ces3an yeom Bprocmepa ¢ nokasamensamu npesomieHus cpeovl, u3
Komopoti nadaem 60JIHA U NOKA3ameseM NPesoMIIeHUs cpedbl, 68 KOMOPYHo
60JTHA NPOXOOUM.

A:
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