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1. rIEJrr,r ocBo AIICqIIIIJTI,IHIil
ocBoeHIIs AI{CrIr4nJrLIHbr (MO Herunefinaq onrr,rr<a rBJrrercr (fopnuponaNuey06 c.fi rrouuMarut tbrgnqecrvx Hemlnefiurx ofiTr]rrecKr,rx xwrcuuia u

ux pacqeTa It MO.4eJrr4pOBaHug, AIrt
s$Sexr:on, nonrleHrze npaKTrzqecKr.rx
IIocJre.4yro

cpe.qcTB rr
IICI1OJIB3OBAHI4.f, 3TIIX

rrcIIoJrb3)Totqux

irH)KeHepaM

oIIeHr4BaTE CTerreHb AOCTOBepHOCTT,T
3KCIIEPI,IMEHEMbHBD{ I,IJII,I MATEMATI,IqECK X M

. BbrpaooTKa r,{pneMoB rr HaBbrKoB peruenr.rft
none6aulrii n soJrH, noMoftuotqzx cryIeHTaM B

. o3uaKoMreulre cryAeHToB c corpeueuuoft

nlana: <Bgaznao4eftcrwre Jra3epuoro
<<DasuqecKve t tutetat, o""ur"
rrccJreAoBareJrbcr<as pa6ora n ceMecrpe),

npoeKTr-rpoBaIu{ r-r KoHcTp}'r4poBalrrzr B
orrrr,rlrecKrrx cr.rcreu, npr.r6opon, 4era,refi rz
3JTeMeHTHOM )poBrurx

npu paspa6orre r,r oflTl,rMr,rsarlulr Mero,4oB,
rBJlyqeHrre.

TATOB, IIOJIYIIEHHLD( C IOMOIIIbIO
AOB I4CCJIEAOBAIIruII

sa4au n o6lacrn 1|rzslrrn nenuneftnrx
peIIraTB r,rHXeHepHBre 3aAaqu.

c BeulecrBoM), (Jla3epHar rexHrzKD),
agarrranuoii onruKrr), <Hay.rno-

c TeXHIIIeCKI.IM 3aAaHIteM E{rIOB6IX
nerunreftnoit o[Tr4Kfi Ha cxeMorexHrrrgcKoM rz

IrccJre4oBarrltr HerrarefiHbD( sgard\4oaeffcrnuft

.qI4CIII4IIJII4HbI:

no,qroroBKa e o6nacrr Susr,rrrz xrnenr,rft , rro3Bo Jrrroulu 6y.qyrqr.ru
oprreHTllpoBaTbcr B rIoToKe sa)nrsoft u rexr .rqecrofi uu$opuaqau u

I,IM BO3MO)I{HOCTB HOB6TX (pa3r,rqecKax npr4HllurroB
I.I Jra3epHbrx rexuolorzft ;

B rracTHocTr4 npasllJrbHoro [oHr,rMaHr4s
3aKoHoB, reopuft nlrrrefiuofi Srlsur<z fi )MeHrrs

oil annaparypoil ra nrrpa6orrca y Hrax
Hayqnbrx ItccJre,qoBasl4ji rbragn.recKr4x

2. MECTO.iII4

nofpertrnocrefi uslrepenzfi .

B CTPYKTYPE OTIOII BO
,{rcunnrnrna <HenrlnefiHas onrr,rKa> orHocl4Tcs x o6gsareJlrultM .rIrzcuI,IIIJrIzHaM

napraarunuofi qacrra ocEosuofi npo$eccuo o6pa3oBarerr,Hofi nporpaurvmr. Zsyuenue
AI4Cqr4rIJ[rHLI npOXO.qr.rT B rrrecToM ceMecTpe.

.ftx ycneuruoro ocBoeur,rs tclpca (f cry,qenTaM neo6xo,4rcuo 3nar6 cJrelyrcqlre
pa3AeJrr,I ellcrueft MareMarr4Kl.r u rtusurcu:
ucqrlcJrenrre, Atraruruqecrcar r.eoMerplla I{

oe Acqr,rcreHve, I4urerpal uHoe

auaJru3a, (DyHrqzu KoMrtreKcHofo r
ame6p4 P-rgrr, Sneneurrr BeKTopHoro

Au$OepeuqraarbHbre ypaBneHrrr, O;renaentr
Teopr4lz Beporruocrefi u Marerraartrqecroii
Ocnosrr KnaHrosoft ererrpoHuKu.

OcHosH orrrrrKl,I> Korepen:nran onrzna,

OceoeHue Ar4crlrzfiJrr.rrrbr neo6xolururo v3perl s cJre.qlroullrx Ar.rcqtrnJrr.rH yue6lloro

eHrre BLrrrycKHofi nnalu$ur<aqr.ronnoft pa6oru.

KOIVI IETEHUT4I4 oBy q AIO .q, OOPMI4PYEMbIE B PE3YJIbTATE
OCBOEHI{'NI

B pesynrrare ocBoeHr4r l$4ortrr4rrff rnrj
pesy.rrtarrr o6pasonanra.a:

(MOAyJrs)
AOJrXeH,qeMoHcTpr,rpoBaTb cJrelyroque

- cnoco6nocrrro K npoBeAeur4ro
sa,4aHnoit MeroAfi xe (tIK-3);

uccrre4oBar:us pa3m{rrnbrx o6seKron no

- cnoco6nocrrro K aHanrny, pacrrery, LI KOHCTpyr4)OBaHr.rro B cooTBeTCTBr4Il
c TexHr.IqecKIIM 3a,qaJIHeM TIIIIOBbX CLICT9M. 4erzureft 14 y3noB Ha cxeMorexurrlrecKoM 14
orreMenrHoM yponun<, (IIK-5);

1) 3narr: oco6eunocrur r43MepeHufi a r4ccJreAoBarrbl nelr.rnefigtx
nsaauo4eiicrrzft pa3JrrrqnbD( o66eKroe no oi MeroArrKe; MeroAr,r aHamls a, pac,&-tq

2) Vuerr:
pa3Jrr{rrHbD( o$t'exron

npoBoAr4Tr, r4MepeHus
no 3a,qauHoft MeroAr4(e

HeJrr4HeiHO4 OrrTuKr{ B o6racTrx cpeAcTB r,rccJre

@opuuponarlue neluHefinoro Hayrrrroro Mbrrn
rpanr4rl npuMenzrraocrrz $rzsu.recr<rzx nonxtufi,

ArzTB arraJrr43, pacuer, lpoerrupoBaHr.re tr



npr46opoB,

pacqc"r,

B COOTBETCTBI4I4 C 3a,qaHrzeM Tr,rnoBbD( ollTl,Iqecrurx crIcTeM,
14 y3JIOB HeJrr4 HeftHofi OITLIKTI CXEMOTEXIII4IIECKOM I,I 3JIEMEHTHOM VDOBII'X .

B;raaerr: cnoco6uoctrto r43MepeHwr r4 r4ccJre,qoBaHltl Henuuefiurx
pa3[4qHbx o6rerroe no MeroAt4Ke; cnoco6nocmro npoBo,4r.rrb arraJrr,r3,

Ir KOHCTpyzpoBaHrre B C TEXHI,IqECTIM 3A,UAHI,IEM TI{IOBbD(
npu6opor, geraleft u HeJrI4HefiHoi onruKr4 Ha cxeMorexgr.IqecKoM t4

CTPYKTYPA II CO Irrcrlr{flJrr{Hbr (MoAvJrfl )
3aqeTHED(

Coqepxauue EJIOB AIICqUIIJIIIIIbI

omI{tIecrurx
gJIEMEHTHOM

4,

O6aeM
yqe6Hofi
pa6016r,

0 IlpI,|MeHeHueM

HrrTepatiT&Brr6rx

MSTOAOB

(r uaoax / 7o)

OopMU rcryuero
KOHTpOIt

yoneBaeMocTx

QopMa
npoMexyTorrHon

aTTeoTautrt
(no cenecmpaat)

19/35%

r eMbr, pa3[eJrBr .qr{oqErlJrr4 Hbr

Jler4lr 1, Ilpegnler ne;rltrefinofi onrlrxu.
HerIrHef Ho-onrHqecKUe

Jlerqur 2. HeluuefiHrrfi orKrr,m speatt.
OegovesolornqecKoe onltcaHHe

Jlexqua 4. Tounoe peureHue 4lr renepaquu nropofi

Jlenqnr 6. HecraqnonapHsre yKoporieHH bte

Parge.n 4. Ilapauerprrqeclcoe npeo6pa:onauue

Jlex4.u 7. Bsauuogeficreue BorH B cpe.4ax c

Jlexwlr 8. flapalrerpnuecrcoe npeo6pasonaHue npl.r

Jlercqr.ls 9. Brrgyxgeunoe rou6r-ruaquoHHoe
cBera, UOpa|lleHHe goruoeoro dpoHra



3AHSTI,|fl
Ns uoAy.nr

AI.rCqr4nJII.tHb

Ns

tt
HauueHonaHue u/rz,ru xp nKoe coAeplKaHue [paKTl4qecKux

taHflTr4i4
Tpyaodvrocrr

(qacoB)

Pa:4e.r 1"
Korepeutulre neluueiino-or rnqecr4e s$rfex'rsr 4

2. K,raccutburaqu.s uelr.rnefi Ho, onrraqecxux sddemon 4

PagAe,n 2,
J. He.nunefi nufi orxlrrK cpeabr
4. OenoueHo,rornqecKoe ofl lrcl Hve BocnpuHMqr4Bocrefi
5. Merog lre,qnenuo MeH.f, toua .cs aM[Jrr,rTyA 4

Pa:Ae,r 3"

o. lenepaqu.q sroDoi rapMogs: u (rBf) 4
7. r oqHoe pelreHrre aI{ reHeDa lalr g'ropofi ra pr4ouaxr.r
8. Mexaszgr'r rtapaMerpr4qecro] o ycr44eHrrt
9, HecraqraoHapnrte yKopoqeHr bIE VPABHEHI.IJI 4
10. Hecrauuonapnat fBf 4

Pa:ge.n 4.

11. Bsar.ruogeficnrae BoJrH B cDe tax c orpHqarenrHofi ,4ncnepcaefi 4
12, Oco6enHocrra ra:oBLIx HeJII{l eiHo-onrHqecKl{x cpeA.

13.
flapalrerpu.recroe lpeo6pa:r
Palranoscroe paccef Hue cBe.

BaHrre nptr paccerHr,ru.
4

14. AHtllcroxcogue r<oMnoHeHTI KP
15. Br,rnyx4ennoe xou6r,uarlaor HOe pacce.f, Hr.re cBeTa.
16. Ilapauerpr,ruecnHe rcHeparol sr. Ycrosfi .fi ros6yxt4eur.rr. 4
17. O6pauleune ro,ruosoro dpor rd
18. O6cyxgeuze roHTpoJrbHbx f a6or

Zroro 36

5. OEPA3OBATE.
. JIEKUIIOHHO-CEMI,IHAPCKA' CUCTCMA O

npa KTr4'{ecKu e 3 au nw) ;
. Macrep-Kraccbr (,qeMoncrpaqr4r Ha npax

no pararvu sru rervalr);
. npuMoHeHae MyJrbTr,rMelr4a TexHoJror

npIlMeHeHrIeM KOMnbrOTepHBrx npe3e.
noMolqbro [poeKTopa rzJrr.r KoMnbroTepa);

o nH(bopMarI[oHHo-KoMMyHrrKarIvoHHbre,
texnotorrzft 4m Mour4Topnnra reKyrqefi

! Bcrpequ c yqeHbrMr,r 14 c[erlr4aJrncraMr
IICrrOJrBOBaHr4r IIepcneKTI4BHbX Jr nepHb

6. OIIEHOqH6IE CPEACTBA AJUI TI
IIPOMEXYTOIIHOII ATTE1

,4IICU}ITIJII4HbI I4 YIIEBHO
CAMOCTO-flTEIbI

Telcyrurft KoHTpoJrE ycngBaeMocrr4 rBJrJ

HecKoJIbKI4X COCTaBJI'IOUIUX.

1. Pesynrrarrrpeftrr4ur-KoHrporr.
2. Blrnonnenrae [paKTr.rqecKr.rx 3 a4Lalvi4,

Boqpocsr ue.EIguLKonmong j\! 1

Bapuanr 1.

1. O6rscHrirt pa.:nz'rurrft xapa(Tep B3ar4MoI(
I,IHTCHCIIBHOCTI{ C BEIIIECTBOM.

2, Brr.rficrurl orrrolrenr4e uelaueftnrx nocnp
Heqern6rx nopr,qKoB (m > 2) Kax $yHKTIHK
$opuy:loftE=E/E*.
3. Onpe4enr.rrrl HarrprxeHnocrb greKTpr4rrecKoro

ruouquocrrro L xBr.
Baouanr 2.

tbHbIE TEXHOJIOTI4I4
iyleuux (rpa,{uquoirurre Jrerrlr4onHbre 14

r-rqecKvx 3allrTrrrx npr.rHrlr4noB pacqeTa 3alaq

rfi (npone4enrae Jrerr{rzouHr,x saufl.firft c
.Ta\uit Ll IeMOHCTpaqrroHHbrx poJrr4KoB C

exHoJrof[u (nprzueneuze r.ru(bopMarlrloHHrx
'crreBaeMocTrl cTy,qeHToB r,r rourponx suanuft).
, pa6oTaroqr.rMl,r B HarrpaBJreHlrr4 pa3Btrrrrt u
K TeXHOJrOrUft.

KyIrIEf O KOHTPOJT_fl yCIIEBAEMOCTT4.
lTAUl4t4 rro trTorAM ocBOEHI4t
METOAI4qECKOE OBECIIEqEHIIE
ofr PAEorhr cryAEHToB
ercr pacnpe.qeJreHHrn4 u ocrroBaH Ha ouenKe

CTBI4S CBETOBbIX rroJrefi Marofi u 6orblrofi

ruMquBocrefi x?", 
+ t)l 

*Qn- 
t) 4m coceAnax

naparMeTpa HeJIaHefiHOCTr.t, OlpeneJrreMoro

troJrr E B Jra3epHoM flyrKe AnaMerpou 1 lru rz



1. Karonrr rl3lrqecxl{e npl{rrr4nrt neluneft urx
2. Sopuyny ,qnx

snrer {fi?
I4HTeHcI,IBnocrr,r Jra3epHoro nyrlKa raK, qrodrr c

aMnJrrrTyAy cBeToBoIO BeKTOpa B
ee MolKHo 6rrno onpe4en.rrr,IIOMOIIIEIO

ra3epHoM

r<Br, ecnn
Bapllam 3.
1. Kaxon
2,8

Bapnaur 4.
1 . Kaxonrr

, A'k, ldrf'_t = tt-t" l6zrpnoao ldTl 
'

,ErraMerp nrtra n lporyce
yercr o6ecne.urr

nons Ear = 10lo B/u n uo
IIJIOTHOCTB MOUIHOCTI'

[oJUr 3Toro ugxFesux E : 1 B/crr.r.

npuqaHbr oAH

MOIIHOC?II JIa3

,ur.rr JranepHoro rBJrrreHrat
9JreKTp[qecKoro nom E= 3 .

uoquocmro 10
104 B/crra,

cMbrcr BeJrrrqLIHu (m) - oii nocnpurauuuBocrr4 m-ro nopr4ra?
napaMerp Herr.rHefiHocrr,r .qJrr r'r3JrrreHr,rr r,rMnyJrbcHofo JrajlepaI:1014 Br/M2, B OAHOaTOMHOM OAHOpOAHOM

KpI,ICTaJIJre, .f, BJI'IOIIIEMC' MAXHIITIIbIM

3.

KparHrur,r qacroravu g nenunefinoft cpeae?
2, florasars, r{ro ecJnr Ha cpeAy 

"or.qeii"ruy.,

a) Arr arrz3orponnoro nuuefinoro; 6)
OIITI,IqECKI4X KPIICTA.NJIOB.

3. Onpe4elrzru [JrorHocrB
3IeKTpUqecKoro IIoJrr gToro
Bapuaur 7.

u3lry'rerlvrfr E =

3. Oqeuurr ArzaMerp n.f,Tua B $oxyce o6re
1 rBr, eclu rpe6yercr o6eone.rfirr Hanps

(p = 1), c xaparrepnoft nanpxxeHHocrbro
npenorr,UreHr,r.a n = 1,5.

tr3ryqeHus 1{ ec:rr,r HarrpqxteHHocrr

at [oJrSpr43oBaunomr cpegrr 6yger coAepxarr
,2ot2, A4 - (D2 u At + A2.

nuneftnoro; n) icy6lr.rno-uenuHeftHoro

Horo H3ryqenrzs, N, ectu HanpsxeHnocrb
10' B/cu.

6y4yr 4anat

MOII{HOCTEIO

E:r.104

BO3HI,IKHOBEHI,I' EECKOJIEKIIX BOJIH C
KpaTHbIMII e nenunefiuoii cpege?

rulnefinoro orrrrrqecKoro Kpr.IcranJta,

1, Kaxonrr 1lusuqecrtxre npfiqlrHbr o

nons E s Jra3epHoM nyqKe Ar.raMerpou 1 lru ra

rO BO3HI,IKHOBEHI,I' HCCKOJILKI4X BOJI}I C

IIJiocKIIe MoHOXpOMaTIIqeCKI.Ie BOJIHbI C
pa3nUqH6IMI4 qaoToTaMr,r Ar u (D2,.tO

rapMoHr,rqecKr.re cocTaaJrrrorlfi e Ha qacToTax
3, Oqeuuru 4uauerp uxrua n $oxyce Arur Jra3epnofo r,r3Jryrreur-tr Motrlnocrr,ro 1 0
rBr, ec:rra rpe6yerc-r o6ecnequrr 3JrerrprrqecKoro nom E=l. 1 0" B/crrr.
Bapzaur 6.
1, Kar<ostr Srzsra.recrcue fipflrrr4nbr o.4H fO BO3HIIKHOBEHI]' HECKOJILKI,IX BOJIH C
KparrrblMrr qacroraMr.r n uenrznefinofi cpe4e?
2. 3anncats BoJrHoBoe ypaBrreur4 e

*, = ",o, #ly1t * 4;1 t r]n r, #lt>,
333 In p, +ll\ z'-1^E o E, E, +... 

1

k-t J=t n=t l.

1. O6rgcnrarr cyrrluocrE HeKorepeHTnhrx s1p$error n onrrar<e.
2. Ilora:am, nouerray nau6onr,rlr]rfi nr<raa s onTI,IqecKIze npoueccbl
HIr3IIrre qrreHbr B prrJroxeHrrr{ p(E) = €,lZQ E E' + ...+ 7(" E^ + ...1.

AJrr JrasepHoro rz3JIyqeHIIt

Biclr.
Bapuant 8.
l. llo-scnarr cxeuy ourrra lI. (Dpaniceua no

I )\ ?": o?y

l!E!t*!-fl:Ir-
llarn q K &Cr,

L -t\12

ocTb sIeKTpUqecKoro IroJr_r{

reHepaufi n nropo.ft rapuoHaru.



2.TI BoJTHOBOe )?asHeHr4e,qJrr cpe.4br

AJTI

3.
cocTaBJrrro Iefi 3Jr

TIHTeHCT.TBHOCTb JIa3epHOfO

cMbrcrr. (3.5
Bapuaur 9.
1. B .reM zr lpusnuecr<r.rfi cMbrcJr BoJIHoBo

rM,c BHyTpI,IaTOMHbTM r4

10 " Br/cn').

ptrytry P=eo7(1)E gtrx2.3arrucaa'

3. Oqerum [noTHocTb [oToKa ?HeprI,II{ ,1

9JreKTp npo6oft cp<oro oqr,rIrleHHoro
?JreKTplrqecKoro nolx E6?

ra.repnnfi r4Meer ArraMerp d = 0.3 un?
LrM[yJrbca tr"n: I urc,

SJTeKTpOHOB

Bapuaur 10.
1. B .reNa

= 12 eB" g.uuua cro6o4noro

14 3Jr''lreHrrr c Berqecrnou?
2. Aarn
cra6ono u c:ra6onelraseitnofi.
3. reusop xaa4paruunofi
CIIMM 42m (rerparouanruax clrnronnr)

0.06)d36.dl4: (0.95
Bapv anr 1 1.

1. O6r.ecnrzrr, Ka.K BJrlser clrMMerpfit
[oJltprr3allum.
2, 3aroH 4ucnepczu nenusefinrx
3. Onpe4eluru BlrA TeH3opa nuuefisofi
opr,reHTrrpoBaHa napalJreJrbHo 3reKTpuqecKoMy
Bapuaur 12.
1. Iloxcuurr,, fioqeMy B KBapr{eBrrx creKJlax,
MoryT r4Mer6 uecro nemEueftntre e$$enrrr nrr
2. Karon $usra.recxrEft currcn nenrauranrr /t) -
3, Teusop glrsler<rpnrrecrcoft nponr.rqaeMocrrr

P'o)
t; ; I 

rlpure4ure eror reH3op K HIaBH'IM

Bonpocrr pefirrznr-r<ourpons J'{b2

Bapuanr 1.
l.Iloscnurr rpaulrlbr npznaeurauocrra m,rnefitr
r43ryqeHr,rr c BerrIecTBoM.
2. O6r.xcuurt , noqeMy Ans npospauuoft (uen
3. Kaxos @u:uvecnrzfi cMbrcr upocBerJreHr,rr r
4. C.rurafr. rEgnec:rnoii ecrecrBeuuylo rxr4pnuy
HeonpeAeJIeHHOCrr dlu AIUUU gOmmr 6otoua.
sHepfeTnqecKoro ypoBH.rr Ha ypoBeHb c
Bapuanr2.
1 . O6:rscHrarb $nsu.recraft cMrrcJr qrenoB B
rcole6anr,rfi o4uoro ocrlr4JrJrrropa.
2. K4r<ona cBr3E Mex{Ay
noJrrpr43oBarrFocTrMl4 cMex{Hbrx noprlKoB
lapaMerpoM 4enuuefiuocrr E = ElEar.
3, Karon $usiauecr<ufi currcn e$$ertr.rnuoro

norrJrrnaccnqecKllfi

:anr.rcr yclonufi

nenuuefi nofi rroJr{plrcoBarlHocrrro, 3a[ucarluoe

KOrAa IIOJTe -& B ny{Ke cTarroBl4Tct
noJrrpl,I3arlurr P uo crefieusl4 nors E repger

(Qa:onoro) cr.ruxpoHr.r3Ma?

Jrr4HefiHOrO OnTUqeCKOTO rprrcTaJIJIa.

oro n3ryqeHr.rr, npr.r Koropotr npoucxoAr,rT
rrbrJ[4 Bo3A]xa. KaKat IIpI,I gToM aMnJrr.ITy.qa

uoquocru P Jr$epa 9To coorBercrByer, ecJrr4

Borur,r r43ryqenrzx l,= 10.6 ur<u (CO2-nasep),
B CIXOM BO3.qyXe fipoucxoAr,rT rrprr gHepruru

sJIeKTpoHoB / : 3* 1 0-* crra.

AXoA npri paccMorpeHr,M nsauuo4eftcrrur

rrTo HeKoTopar orrTlqecKarr cpe,qa rBrseTc{

nocru yQ) y Kpr4craJrna KDP, o6raAarorqero
),;* 1.064 ur<u. (d36 = (1.1 + 0,3)10-e C|CO,

ro Kpr,rcraulJra Ea ero HerrzHefiHlro

u veu ona o6ycnonaerla?
cij, eclru noJrrpr.r3arlr4r P (Pi = clrE)

EH.f,EMEIX B ONTI,IqECKI4X CBETOBO.{AX. HE
ro [oprAr(a.

Bocnprtr4Mrrr.rBoc,tu m-r o nop t4t<a?
Kpr4cTairJra I4MeeT Br4A

uo4era .{py4e - Jlopenqa nsaauo4eftcrnul

o nrr.r.rec Koft cpeAsr lm /l) : 6.
cpe4rr?

eHHOTO aTOMllOro ypOBHt y0, Or{eHr.ITb
oro fipu flepexoAe SJleKTpoHa c AaHHOTO

9Heprr4efr.

ABIiXeHT4S BbrHylK.qeHHbrx 3aTlxaloulr4x

p(n+l) 
"



MHoro(boTo oro npoqecca o(k) rr or KaKnx
OH

4. {arr tf oos.rrcHeHrre xapaxTepa
npeAcTaBneHHbx Ha prrc.

Bapuanr 3.
1. 3aBlicr4Mocr6 luuefi lroft
ro'ropoft OITI4qCCKUX 9JIEKTOOHOB

o,4Ha pe3o qacrora. I4so6pa3[u srv
2.lnr MO,qeJrr4 aHfapM
B paMKa"\ ,{eII4 aHrapMoHIIqecKOrO

onucrrnaet?npollecc oH
3. lorreMy Arr .qByx(poToHHoro
IIpoII KBaIpaTy MOr{EOCTT{

4, B qela e1p1perr Illrapra?
Baprzanr 4.
1. Karyro uolyro un$opuarlr4ro no3Bojrrror
IIo c :rrzuefi noft rr,roaelrro?

ueo6xo4ralroc'rr rceaurosoft r4o2. O6ocu
3. Iloueirry B orrrr,rqecKoM KpricralrJre r4Meer
npoqeccoB rrprr yBeJrr.IqeHr,rrr rzHTeHcr4BHocTr,r
4. l4t$etorcs ABa r4Mnyrrcurrx Jra3epa, rz3t
AIrfleJrbHocTrMII r,rMnyJlr,coB: cooTBeTcTBeHHO
Ipen[oqTLITeJbHee AJrr t4clloJrb3oBaHr.rr B
o6ecneqeufis croftrocru n onrrEqecroMy
Bapuarr 5.
1. Ilorca":aru, qro s HerzHefiHbx cpeArrx
flpr,r nepexo,qe r,rs o4noft cpe4rr n Apyryo,
2. ,{ora:am, qro B paMKax xna:rronofi lro4elrz
c BerrlecrBoM npeAcraBJrl{er co6oft nelusefinrrft
3, lle r ornuqaercs rpoqecc 4ny<$orounoro
ABa nocJreAoBarenrnrrx o4nolporoHHbrx nepexo
4. Cpanurm BpeMr xrr3ut4 aroMa B Bnpry,urr,H
nos6yxgel+rolr cocro-r{Hlru [pr.r Anyx$orounou
Bapuaur 6.

1. Ha ocnone (boprvrymr

rrpeJroMJreHlrr onruqecrofi cpe,q6r or
2. B .reta cocrorr 6rzsr,rqe0xt,Ie

AByxypoBHeBofi r<saurosofi crzcreMbr c
MOHOXpOMaTr,rqecKHM r,r3ryqeHIIeM,
o6rr.ruo urpaxaeMrre rroHrrr,reM (aroM,
oAerr,rfi uonerrr>?
3. 3anucar:r gaxou coxpaueHr4r gHep 4I{

4u 4nyx$ orgnHr,rx [poqeccoB, nor(a3aHu6rx
Ha prrc.
4, .{ora-:ar:r, qro ourrzvecr<ufi npo6oft
rBJrrerc.r{ HeJIIrHefi urnr npoqeccou,
Bapuasr 7 ,

1 . Karcze 1pu:uvecrcue pe'ryJlbrarbt
eos6yx4enrzr ocqr.rJrJrrropa c Kna4paruruuofi n
2. B qev cocpor,rr nprrHrtrunrraJrbuoe orJruqr4e
3a,4aqe o pe3oHaHcHolr nsauirao4eftcrnzr.r
MOHOXpOMaTI4TIeCT<ZU r]Sly.renUerr4 ?

/1)(ro) or qacrorlr Arrr cpeAbr, B

rapMoH[qecKr4Mrl, I,I I.IMeeTCr TOJIbI{O

rpa(puvecru,
ro ocq JrJnropa c ry6uunofi HeJrr4 HeftHocrbro

? (& = 0) -yparueurre ,{yQ$unra. Kaxoft

BeJrrrqr.rHa craJrbl ToKa B doroelelrerne
oro r43JlyrreHuf, nal:uorqero Ha KaToA

Mo,qeJrr.r aIfapMoHLIqecKEx ocrlr4JrJrrTopoB

nsaalro4eiicrnur Lr3JryqeHr,rr c BetqecrBoM.
p$Knfi pocr BeporrHocrrr unoro(porounrx
ulero na3epnoro lr:nyveur,rr?

BOJIOKOIIHbIX TIIdHPIflX C TOqKI,I 3DEHI4'

rrpr4Hrlltn HeT43MSHHOCTU qaCTOTBI CBeTa

AeilcrB[e r]HTer{cr4BHoro cBeroBoro rroJrt
qecc.

Aa or rrpoqecca, npeAcra.Brrroqero co6oii

cocTotHl4t4 c BpeM.erreM x 3Ha B peaJrbHoM

71a) = 7()et)+ (a)Ei notryturr 3aBr4cr,rMogrr, [oKa3areJrt
fla.q oulero v3ltyqelJux.

sa.4arrI,r o pe3ouaHcHoM B3ar.rMoAeftcrBr.rr4

)t[trx Ha oAHoi- qaoTore, Ho c pa3rr4qH6rMr4

= 1 nc r,r rz= 104 uc. Kar<oft r4x Hlrx u rroqgMv

.IFE

-

,;T--' lrfT-"'*l-- e, '.L- e.

r', { t', Y

--L*.', -.lm-$,

hr,

nonylrrrTb
octrro?
c:l.a6t tu u

vo4erl 6urapMoHrrqecKoro

CIIJIbII6IM BHEIIII{IIM NOJIEM B

rnanronofi cucreMlr c4ny<yponuenofi



3. Kaxona Iraerr4y s$lperrauu

4. Kax u
rrMrIyJIbca

nopofoBar MoIuHocTb

Bapuaur 8.

1. B qeu npalr,rJro P. Mn:nrepa u r
2. nprrMepEr HerfiHefiHbrx
rpaA[reHToB OAI,IHAMIqECKI,IX BEJIUqI,IH.

fioqeMy Hr.r nprr KaKoM3.

fipoueccbl B onTnqecKl{x
MATEMATI4IIECKOC BbIDA'fi EHI,IE

Bapuanr 9.

1. .{au o6rscnenue roMy, qro

ry6rzvnofi
2. B qerra cx u pa3rnqr4e MexAy o
3. tr4cn Syngauenranr,nrre 3aK

npl,Ipo,[y npoMexyTorrHrrrx
Iranoro(poronnou npo{ecce.

3aBrrcl4Mocrs nrnefinofi
OIITIZqCCKIIX SJIEKTDOHOB

oAHa pe3oHa-I{cHarr qacToTa.

2. Moryr rui, 6urr ognr.r 4ryxQorouune
Orset noscur4tt Ha npr.rMepax.
3, llpu rarnx Ao[yrleHnf,x cnpaBeAJrr{Bo

nepexoAa w@ -nwo =fwltlo -lt
i

3aBr4Cr.IMOCT6 Uapylraercx?
4. O1rncnvrs, fioqeMy HeJrr{Eeftnoe no
rr,rHefi Horo IIorJrorrleHIrf, .

Bonpocrr pefirunr-xoHmorg Ns3
Bapuaar 1.

1. florasarr, qro Bbrpaxeuue n(a, E) = n(a) +
cpeArr [oryqaercr KaK pe3yJrrTar Bua4a rcy6
2. floxcuvns pa6ory BKP-na.:epoe r BKP-
3, Ilor<asarr, qro Ancrrepcr,rr rpy[[oBbrx cro
nem.rHefiHrx norH.
4. Karonr,r ocnonurre ceoftc.rsa coru.rouos?
Baoua;:rr 2.
1 . O6rscHr.rrl, fior{eMy B Bbrpaxenr4r,r Ars nr r
IIoIta3aTeJr{ npenoMJreHr4r np[c]"rcTByroT ToJr
BeKTOpa.

2, B qeu orJrvqr4e c[onTarrHoro or
3.,{au xapa4repzcrrzry }paBHer{rzx Koprenera
4. O6lxcnr.rrr, noqeMy rpyrmonofi co.nrzron ne
20) ronnvecr:no nonr.
Bapuanr 3.
1. Kax n:ruser suax pe$parqnoHHoro uul
onru.recxoft qpe4e?

2. Iloverr.ry Ctnenrze BbrHyxqeHHoro pacc(
sBreHr.rrc AnqpaKrlr{r.r Ha npocTpaHcrreHuoii

3reKTpoH
Bapraur 10.
i.II

BbICIIII4X TADMOIII,IK 14

npooor 3aBr,rcr4T

npaKTIzrIeCKI.IM BbIBOIaI\4 OHO npUnOgur?
r'wteuuit, o6ycloueuultx HaJrr{rII4eM

(He ra3epHoM) racro.{Hr4Kb crera
ne na6mo4arorcr.

Byrepa gm nenr,rHefiHoro rorrorleur4s.

Ir,rHoro(porounnruu

oT AJI4TeJIbHOCTIT

1r') n" u*o4"t

3 .,. rclm\2rpopuyry x,t=Lx\t)(at)6 1,4ffi on,

rocnpr,rrzuvranocrr /2).
r.r unoroqporonurnrn npoqeccauu?

epuocrr.r r<saxronofi (puslrrn, o6:rscnum
qepe: KoTopbre npoxoAr,rT arolrurrft

/1)(r,l; or qacrorbr AJrr cpeA6r, B

rapMoHI,IqecKAMII, t4 I4MeeTCt TOJIbKO

mlneftnrrir,rz, a Apyfrle - nelnneftnuura?

.qJIt BepotTHocTu MHoro(poToHHoro

B prAe cryqaeB cTporaur cTerreHEat

HecroJrr,Ko noprAroB seruquurr 6omue

AJrr rlora3areJr{ npeJroMJreHr,rr nenuueftuoft
nocnprauuurErocrn /3),

I4Meer Mecro r,r Art rr.rHefiHr,rx , rt NtA

E = nd + nal" + ...,{n.s HeruHeilnofi qacru
rIeTHEIe CTeIeHI{ aM[JII,ITyAbI CBeTOBO|O

paccexuux Mar4elrurralra - Epulnrogna?
4e (Dpusa.

Moxer coAepxarb cJrrirrrKoM 6omuroe (6onee

Ha xapaKTep SBOJrrOrIurz cBeToBoro II) rKa B

Man4elrrurava - Epz.n:losua aHaJro zqHo
')



ycuJreHfifr,
Bapuanr 4.
1.

3, Hro

B rreM cocrour nenrnefinrrfi
nyqKa,
2. Io rITO TIPI,I BEIHYXAEHHOM
H BOJIHA ro rl3JrrreHut

crpF(rypy yparneuur Ko
u (fzouuecrzfi cMsrcJr qJreHoB B

cBofi crBa naparrerpnqecrof o

IIICNEPCIIOHHbIE
o6o6qesueu ypanneHua Kg(D u
rleTbrpexBorHoBoe cMeIIIeHI4e

KAXI4X BEJII4I{I4H C)KI,IMTIIOTC'

tBJrrIouI4M
4. lloveuy

ofirr.rqeoxrx e(p(pemon n o
Bapnaut 5.

I. MareMarriqecKyro (poprrlyly,
$opua r4MnyJrbcoB He Ir3MeHreTCr,
2. B .rela [oJre3Hoe r.r Bpe.uHoe
FpumrrosHa onrosoroKoHur,x rr4rrr-tii
3. c Toqru{ speuua pasluepnocr:u 

1p

Ans I'rl oi Anprnr,r ra nenuuefinofi
AJII,IHA I,I efinax ptrmwa).

4. ,{nr uero
uuuynlcon?

BOJTOKOHHbTX Jrr4Hr,rrx [epeAaqr4

Bapuaur 6.

1, Kaxora cn,r:r Mex,qy rBJreurrrMrz
2. Ilocrpourr KaqecrnenHo rpaqpu.recryro
3. B qeu cocrolir MareMarr4qgcKoe u
neycrofivr,rnocrr>?
4. [oxazars, vro o6pa.:onauue onrr4rrecroro
npoqecc.
Bapuanr 7.
1 . floueny npu uanofi BeJrriqr.rHe
ne:rrznefigrre s@$erru reM He MeHee rtrparor
repelaqu un(f oprr.raqlrz?
2. Cpannram noporoBrre Moquocrr.r ,er{
BbrHyxAeHuoro paccexHr.rx Man4eJrbrrrraMa -
3. O6rrcuurr, noqeMy rpynnonoft conu,ron
20) ron[qecrso sorH.
4. Kar lroNno [cnoJrmoBarb ooJ]r4ToHbr B o
Bapuanr 8.
1 lloscHlrrl $u:r.rvecr<uii cMrrotl rrJreuoB B
cBeroBof o r,rMnyJrBca.
2. KaKosrr Mero.q6r nporrzoogeftcrnrax
KOMOIZHaTIIIOHHOTO paooegHr-rr u B

onToBoJroKoHHt x lntttHgx csl3u?
3. Kax err4slor orrrllqecrtrle [orepr,r B BoJr
pacnpocTpaHeHr4lr Jra3epHbrx r,rMrrylrcon?
4. flo.scnr,rrr gnaqeHr4e rroHrrr,rr (nepr{oA
Bapuanr 9.
1, O6rxurup, noveuy $asonar caMoM
onrr.rqecKr,rx r.lMnyJrr,coB,

- 4e @pusa r.r

)paBHeHr.rrx.
eHr4t co cBoftcrBaMI.I

nelugefiuoro )paBHeHIit

BKP-ycmenzr ra BPME-

rBJreHr.r{ caMoQo(ycupoBKr4 cBeroBoro

Man4enrurralaa - Ep[nrrogua BoJrHa HaxaqKrz
B trpoTr.rBofioJro]Kltbx HanpaBJreHr4f,x.

h u 0z n o6o6rqennou ypaBnen.Llu
err4refiHoro ypaBnenur lllpe4ulrrepa?

oAHI,IM IZ3 CaMLrX HeXeJIaTeIILHhX
HHhrx crrcreMax rrepeAagr,r r.ru$opvauu u?

, qro npr4 $asonoft caMoMo4yJrrur4r.r

Bbruy)r(,IerrHoro paccefr:aus. Man4eltrnrama *

BeJrr4qr.rH, rrro npaBbre .racru Sopvryn
Afior xapaKTepHbre AJrr4H6r (Aracnepcuonnaa

[pr.rMeHreTcs cxaTI,Ie onTr,ryecKr.rx

r,r $aronofi carrrouo4ynrquu?
ocrB AJrr cnerrpa BPME ycr{JreHr4r,

coAepxaHr.Ie rroHrTr.rr (Mo,4yJrrrlr4oHHrur

coJllrroHa - sro ue:runefinlrfi 6r.rsu.{ecxl4ii

BocnpfifiMqhBocrn x(3)n"apua"ofo creKJra
poJlb B onToBoJIoKoHIIbIX JIIiHI,I'X

r<ou6uuaqrzounoro paccetHr,rr r.r

Moxer co.{epxarb cJrr{rlrroM 6omruoe (6onee

tllznUrX Ce Sm?

4nr neruuefiuoro na6era Sa:rr 4nx

HeraTr,rBHoMy BJrr4rHuK) BbrHy)r(.{eHHoro
paccesnr4fr Man,qelllrra-ura * EpunrrogHa s

Ha MoAyr.f,unonn;'ro ueycrofivuBocrr rrpu

npraBoAr,rr K .racrorEofi MoAyJr{rl}rtr



2. I
coBIIaI

xapaKTep

Hapvc, a Lr

4.

QYltaav
ONTIIqECKI4X

rroprAKoB.
Bapuanr 10.
1. Io
pacceflHLrfr.

MOlllHocTL

u

I

| //'1 //'

| ,K-twofu;
6

3.

qACTOTEI EAKAIIru4 U
qacToTHoro cnBEra.

!Ieu o6:oxcrgercx pas;rlrvurrfi

IITO 
'BJICHU'EJII,ruTAMA

qtO uarCnnra:rrUrtfi

BOJIHOBOTO IAI(ETA

csoficrna
COJII,ITOHA

COIII4TOHOB

BPME-yculeuu.r r,rMegr Mecro npr,r

u6r,rnaquounoto paccerHr.rt Ir BbrHyx,qeHHoro

NO CTENEHf,M NOJI'

B6ICIIIIIx

BbIHYXAEHHOTO

- Bprzrmrosna

2.

orpaHLrqeHr,Ir rra MaKcuMaJrbHyro
r,rMnylbcoB, r,I B OIITOBOJTOKOHHbX JII,IHTZTX nepe,{aq[

.rro rr4gefiHar rorrl6[Haur.trr
cocra-elaroll1eit Tam(e rBJlterct

gn)n< peuennft BoJrHoBoro YPABHCHI,I' AJUI
3ner{Tp sTOfO ypaBHeHVr.
3. cTpyKrypy )?aBHeHr{'r - 4e (Dpusa ra ne:rr.trefinoro )paBneHv.r

)paBHeHr4rx.r.r ibrEgrzqecxr.rft cubrcJr qJreHoB ts

YCJIOBII', HEO OXOAI,IMEIE AJI' OIITI,IqECKI,IX COJIT4 TOHOB.

aTTecTarll|q [poxoAr.rT $opue axsarr.rena.

| . I4cropr.u 4 npeAMer selusefinofi onrurcu
2. nelrnefi no-onruqecrl,rx
3. Korepeurdrre rr He KofepenTubre HeJrr,rH

4, Helznefinoe no rorueHr,re cBera
e(f(fettru

J, I eHepaqur cyMMapHbrx r.r pa3HocTrrr,x
6. llapauerpuuecrta.r renepaur4s
7. Br,rnyNgeuHoe pacce{Hr.re
L Ypanneuua Marcnenna - JIopeHrIa B cpege
9. He:runeftnrrfi orrnurc cpe4rr Pa3Jroxerrr4e rI
I 0. Henuuefi nax rroJr{Drr3rurut
1 1, fenepaqux nropofi rapuoulrnlr ( roAxo,{)
12. Oenorr.renonoru recKoe onr4oanr,ro BocI]pEr4MqI.IBocTeft Kp[crarru-{ecKr4x cpeA

llepecraHoeo'nrbre coorHorrlenrar. Csoficrsa13. Teusopu o[Tr4qecKr4x
cIIMMeTpr,ru olTr4rrecru.rx cpeA
14. Mero4 MeAJreHHo Meurrourxct
(rpex$ orornrue nsar.rnro4efi crnrzx)

AJrt cpeAbr c KBaAparr.rqHofi ue,:runefinocruo

15, Cr.rc:renaa crar{rzoHapHbrx }iKopoqenHLrx
Coornourenus Meu:rrz - Poy.

Ilprz6nuxeuue 3aAaHuoro [onr.

16. feuepaqvr nropofi rapnouzru (fBf) n 3a,4aIIHOrO nOJIt
17. (Da:onufi cr4HxpoHrz3M rz Mero,q6r ero Br.r4u Sarouo ro cr,rHxpoHr,BMa.
18. feuepaqux cyMMapHrx r.r pruuocrnrD( , flpraxna4nrre acrreKTbr
19. Ypannenzr 4Jrr MeAJreHHo McHrrorq[xct
20. To.ruoe peurenr.re AJrr reuepaqrzra nropofi

aMnJrr,rry4 n !ba3.
3axear Sa.:u.

21. llapauerpn.recrufi reneparop cnera (II|C). flapauerpravecxoe ycvJrenr{e. Koe(f Slrquenru

rracrorrr. O4nopesonaropnufi u
BcrpeqHofi BorH6I.

Teoplrr4 pac[pocTp&reHr,rr BoJTHoBBTX [aXeTOB.

yca[elI t napaMeTpuqecKoro ycr4J[rTeJrf, .

22. llaparr,rirpu.recrufi r'eHeparop.

AJI{ TITIKOB II I,IMTIY'IBCOB.



25.

.4JUr MO

e$1|exrrr. .{racnepcu
B npocTpaHcTBe rr Bo

pacnrbrBanr,re vMrryJrbcoB. O6qee ypasuenue
eHr,r aMnJILrTyA,

26.7 npoleccbr. Cacreva Hecraur,roHapHbrx )paBHeHr.rfr .

27. fBf.3S$exr 3aIIa3A6rBaIMr nMlryJrbcoB.
28. fpym cLrHXpoHr.r3M. SQOercr gucn HHOrO paCnJII]IBaXr{t I,IMTTJIbCOB,
29. ra3oBbx aToMH6D( I{

nsauuo4eficrrux,
neraueiluo-onrrqecrr.rx cpeA.

30. v )?aBHeur4r. Pegonalrcuue rporor**re fipoqeccbr.
31. Oqenra, I{ r4HTep[peTarl[s H nocnpuuuuueocreft,
32. Bsau^,ro cTBr.Ie BOJrH B Cpe,4ax C OTp fi gucnepcueft.
JJ. e pe3oHaHcHoro flepexola. e$Sexr Illrapr<a.

e$Qerr Keppa.34. llapana
35. Ycnos

)uqecltoe rlpocBeTreHlre. ljBrcoli
Sasoeoro corracoBaur4s Lr Mero efo pearu3arlI,II,I.

36. (Pauauorcroe) paccerHr.r cBeTa.

(BKP).37.8 xou6unaquoHuoe
MexaHIfM DaCCe,IHIrt. ypaBHeHr,r{ I,I napar\{eTpBr. Ilopor BKP.

oe pacceruue MaHleJrbrxraMa Bpzrlrosna.
40. 06 BoJruoBoro (ppoura, K

38.
39.

3ausrr4sM. Ocnoeuofi $opr,ao[ caMocro-f,Terbnoft pa6omi cryAgnTa rBJrrerct
I,I3YIIEHI,IE KOHCIIOKTA IEKIII4fr , Jrr.rTepaTyp6l 14 perrleHr4r KoHKpeTHbrx 3a{aq.

carr.rocro-f,teJlbHaa pa6o.ta 3aBeprlaeT Bcex Apyfl4x nra4on y.re6noro rrpoqecca n
MOXeT OcyqecTBJrrTr,cr Ha JreKrlurx, nparTllqecrlrx 3aHrrrzf,x, roucynrraqurx. Itar
tpopua opra.nlrsaqura yre6noro npoqecca pa6ora cry4enroB npeAcraBJrrer
COOOU IIEJIEHANPABJIEHHYIO AerreJrlHocrr no npr.ro6pereur.rrc eHanuii,
ocyqecTBnreMlro BHe ayAvToprzfi.

Konrpols BbrnoJrteHr4r carraoclosrelrgofi
3aulr,rrbr ra6oparopH6D( pa6or no Ar.icuuflJrrru
3K3aMeHe.

Ilpr.r BLIrroJrHeHItrz flpaKTlrqecKr,rx zagauufi,, na

1. Onpegenzre, qro Ha3rrBaror
onr:r.ruecnuutr s(p (f errarvrn?

a qro HeKorepeHTrrbrMr{ senuueilno-

2. Kanosrr $z:uvecxue BeJrr4 qriubt, nerunefi uo-onruvecrue eft $exmr?
3. Kar<osa no noprrl(y BernrrlrHbl BHyTprzaToMnoro notr ?
4. Kaxogsr ycroBfiq, olpeAenrlouue reHepaqrrx oropoii rapvoH nxu?
5. Kaxonrr o6nacrn nprzueueHr4r rrapar\4 renepaqun cnera?
6. Hagorure eS1pexrrr, o6ycnoueunrre oropoft z rpeuefi crelrenbro uelnuefisocur

(BTop6rM r.r TpeT6I4M rureHoM pa3JroxeHr.rr n no nonio).

uan pa6ora cryAerrroB

2.

1. AyAr{TOpHarr caMocTorTeJrbHat
3aH.'rTrrrx fipu perlleHr.rr4

Bueay4uropuar
IETIEHIIII AI4CIIIIIJIIIHbI IIO

Jranepbr.

n ce6s:
cTyAeHTa no Av cqElJrrrHe BlrrroJrHteTct

pa6ota nrrno:rurerc.,r cryAeHToM npr4
npofr4euuoft JreKqr.r[, rrpr,r no.qroroBKe K

ocyqecTBJr{eTcr B XO.{e BBTITOJTHeHIT{ u

7. Kar<osa $r.rsuvecrcax BeJrrrqrrua,
serrzsefi noro s1p(f erra?

Herr,ruefi Ho-onrr.ruecxux e1p$er<ron.
12. Vx4Nure Bo3Mo)r(Hbre rr,rn6r rr

npocTpaIICTBeHHOe HaKO11IeH14e

Ir BpeMr ux ycraHoBreurzr. llprzne4rzre

8. Ha-gonr.rre uocJreloBareJrbHocrr, 3TarroB Ilpoqecce reHeparu4r4 BTopofr rapMoHr,rKrr,
9. Qro lanoe roanonax paccrpoftr<a? ycJroBue !ptBoBoro cr4HxpoHrr3Ma.
10. B r<axlrx cpeAax Moxer BBrnoJrurrrct nze @a:onoro cznxponusua?
11, r{rp fioHrzMalor noa uenunefinrnr orKJrur(oM cpegrr?,{aftre rlaccra$uraquro

cr4Mbrx KoMTIOHoHT KBaApaTr4qHoro TeH3opa



IIoJrrp

cyTE cooTH

22.
nepBoro

23.
24.

14.
15.

18.

19.
20.

16. Bbr cBoftcTBa cpen, B

xapaKTep lr3MeHeHrrt
MO)I{HO IICNOJIb3OBATb METO.II

o3HaqaeT fipr46rr,rxeHr,re
ycJloBr,rr cal4o

3ABI{C[ T [OKa3aTeJIb

Jra3epHofo r43Ji) IeHr4t I,I O

21. B BI4N I4HAI,IKATPI'C

BOJrH? B qeM Cyr6 tBreHr.r.q

Kal(Ofi CXeMe OCyUIeCTBJT'IOTC'

crzMMeTp14rrHBI

Krefinrr,raHa?

BriAbr B3ar,rMoAeftcrsufi ,
r4 BTOpOTO Tr4rla.

81446I Cr4HXpOHr,BMa B n
opr.reHTaqfit BoJrHoBbrx

BeKTOpHOM nrzsNre? 9ro Ha3brBaror
Ha3brBaroT eo-o; ee-o; oo-e

B6rpaxeHr.reM onpeAeJrreTct
ycJroBr.re

27.
TOqEO|O DEI]IEHII' B

O}KHA JI}I IIOJIHAq IIEDEKAqKA
uelzuefinorq a:azuogeficrnur Lr KaKoBbr ycJro

28. 9rp Ha3brBaror ga"rnaroM 6a.s?
cprrna :axnara $ag? Itar<ono usuenenrae $a.:rr n

29. Kanona fiocJre,uoBareJrbHocrr
corrpoBolqaroqeft cs gaxnarot\a 6a3?

30. Kaxoe 3uaqeHrre o6o6rqeuuofi $assr
nropoft rapuonuKr.r B rrepByro u ra: uepnoit

3 1 . rlro HuubrBalor napaMerplrqecKr.IM
pacfia,4aeTcs BoJrHa HaKaqKA npr4 [apaM
Anr.IHOfi?

32. Kaxonu Buerxnrre aosgeftcrnna, c
nepecrpoiiKa qacrorbr B rroJrynpoBoAl{IjKoBErx

33. C nonorqlro Kaxoro ycrpoftcrBa
.[a3epax Ha Kpacnr er'sx?

34. llro Ha3BrBaror craruanuroit no:uro
o6pasolr ycr{Jrr{Tenb ltoNet 6rITr [peBparrleH B
npu [apaMerpr{qecKofi reuepauuu ceera?

35. Ka:conu ycroBuq [puMeHr4Mocrr,r

Qrzsure noluonrx npoqeccon? B xarcolr cly'rae
36, PhcnpocrpaHenrze Karr4x BoJrH

yKopoqeHHbrMz ypanueuwnvm? fitt'I onucatux
)paBHeHr4s uapa6o:rraqecroro'rr.rna?

37. tlro Ha3ErBaror AracnepcuorrHrru
npr,r6rulxenux?

38. Ka4on pe)rurM reHepaqur,r rropofi
ra3epHErx r.rMhyrbcoB ?

39. B +reu cy"rr e$Serra rpymroBoro
BLrpaxeHr,re,qurs paccrpoiiKu rp].lnoBbrx crop(

ycJroBr4ff, [pr4
$or:ounrre npoqeccrr?

KoMloHeHTbI TeH3opa seluneftnoft
rrepecraHoBrr,I Bcex rpex r,ru,qercon. B uetr

rre MoxeT cylqecTBoBaTb KBaApaTI4qHaS

ofi aMur[TyA6r B crarlr{oHapl{oM pexr.rMe rr
MeHSIOIqI4XC' aIrlnlUry4?

rIoJIt I,r KaKOBbr ycJloBrrr ero uc[ol63oBaHr4S'/

neo6rmsoneunofi nonnrr or yffra Me)K,qy

oc6ro Kpr.rcTaJrJIa?

nperoMren .s 4:rx o6rrr<nonessoft r.r

ryrenpe;rou:renur?
cooTBeTcTB).rcque lpa3oBoMy cr4HxpoHr43My

rr oTprzrlaTeJrbubrx xprzcr:a.nlax?
naaarraogeftcByroqr4x cBeToBLrx BoJrH nprr

cr,rHxponr,r3Ma I{ Ha[paBJreHr4eM CrEnXpOnrz:ua?

,qeftcrsrasNaz?
ne:runefinoro ngauuo,ueftcrnzr r,r KaKoBo
qpa-sororo cr.rnxpouu:lra?

3Heprrr[ Bo BTopyro rapMoHr,rKy Ha IJrrzHe
neo6parrauocra nporiecca renepaquu?
ycJroBr,rr neo6xogulmre ,4rx saxnara fra: u

rare cprrra 1pa,:rr?
npr4 reHepauIIII BTopofi rapMoHr.rKrr,

npoqeccy repeKaqKr.r 3Hepfr4r,r t43

no aropyro?
eM cseta? Ha rcaxue cocraBJurorlr,re

fi renepalluu csera? 9ro naslrnamr o6paruoit

KOTOpT,IX OCFqeCTBJTTeTCT rrJraBHarr
reneparopax cnera?

rrJraBHar nepecrpoitra qacrorrr B

a rrro Ha3brBalor xonocroi Borgoft? KaxuM
? Kaxoso ycJroBr,re carraoeos6yx4eurzx

Aa Me,qJreHHo MeHrrotquxcs aMnJrr4Ty.q B

cpeAbr cqrzTaeTc{ noxalrnuu?
cpe,qe onr4clrBaeTc.s HecTarlrroHapH6rMrz

KaKr4X OnTrrqecKr.rx npoqeccoB rrc[oJrE3yroTct

B .reu cyrr, KBa3r.rorrrllqecKoro

HI4KLI NPI,I I4CNOJII,3OBAHI4II CBEPXKOPOTKI,IX

rarrnylrcon? Kaxofi nu4 ralreer
r.ruuynrcon? lpynnonoft crzuxponusu?



40.
BOJIHOBOfr

cpe,qbl HanblBaroT

r,r BeKTop lloftrranra n

KAKIZX BO3MOXHO

KOIrrqecTBo poxAeHHbrx

rz3ry{eHv e

48.
BbIHYn(IEHH

ypaBHeHu'j

3. Jla6oparoprrril nparrrznyra ro orrrr.Ke
HI4y I4TMO (Caur<r-llerep6yprcxnft

Kar nanpauenbr .qpyr orHocr4reJrsuo Apyra
cpegax? Kar opuenrnpoBarrbr Apyr

.rerupex(poronnrre npoqeccu? IIpu
og cMerleHrre qacror rz KaKofi BI,u r.rMeer

rpocBerJreHr4eM? Kanonu fiapaMerpbr,
rrplr reueparlr4r{ rperreft rapuonuxu r6:rra:z

pecypc] : . - 3nerrpon. 4an. - Cn6.:
rrccJreAoBareJrBcKr.rfi )'Hr4Bepcr4Ter

Apyra QBoBar r4 rpynnoBat B JreBopyKrzx cpe,qfi?
4t. B6I[0JIHeHI{I{ KaXOTO yCnOBI,It

A1

43.

Hemaueft uoft cnr3r.r rlDr.r unrx npoqeccax?
nrr oco6eHuocrra ra3oBbIX H o-onru.recxr.rx cpe4?

HA3618'UOT

44. B M 3(boeKre rrporBJrrercr efiHar uHTepoepeHur,rr aroMHbrx nepexo.qon?
Kanoft o 6ycnannranaer c4Brir ABy( pesouanca?

45. s$$errlrnuocrr B npoueccax TpeTbero noprAKa z KaKr.re
npoqeccLr M Hapymr.rTb ycJroBrie (pa3oBoro B ra3ax?

46. e [apaMeTpbr ofipe,qeflrroT n BbrHyx.4eHuoro rou6uuaqrnouuoro pacce_f,Ht4t
(BKP) u xaKr4x napaMeTpoB cpeAb] qacrorrl cnoHTarrHoro rcou6uuaqnonnoro
paccetuux?

47. HrBBrBaror croKcoBofr KoM[oE it usttyteuul? Kar nanpaaneuo croKcoBo
BKP? Or qero sanucur 6aza eKyJr{pHrrx KoJre6aruft npr.r BKP?

npu6ttuxeunn H npr4 BErBoAe ypalnenuft reHepaqur4
ro xou6maqnonnoro r(aKr.re [apaMeTpbr BXoATT B yKOpOqeHHLre
onrzcbrBarcr{ue BKP? Vcnosue nperparrleHr{r pocTa aMrlJrr4Ty,qlr crorconoft

anrucror<conoft rounoueurrr? Karoft
xov6uuaquouuoe pacceguue?
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