
MunncrepcrBo HayKrr rr brcrtrero o6paronaHnq Poccnftcrcoft (De4epaqnu
Oe4epaluroe rocy uoe 6roAxeruo e o6pasoBareJrbHo e frpe)KAeHr{e

Bbrcruero o6pasonanzr
<<B.rra4n*rnpc rocyAapcrnenurrft yHr.rBepcrrrer

H MeHrr A.rrerccan4pa lpu .ra u Hr.rrco.nan lpuropbeBr{qa Croleronrrp>
(B.uIY)

anQznon

20

PAEOIIA-fl P O IPAMMA NI4CUI4TI JII,IHbI

Hanpanlenue roAforonIcu 02.03.0 Mareuaruqe cKo e o 6 e cue.reH vre u a4MvrHr.r crpr4p oB aHr4 e
HbD( CI,ICTCM

flpoQr,rms/uporpaMMa noAroroBKr.r

Vponeur Bbrcrlero o6paronauzx

(Doprraa o6yvenux oqHaf,, ycKopeH

4t144

yTBEP}I{IATO

41t44

3)xsar,reH (36.r.)

Bna4zvrup 201



I{orruu ocBoerrr{r lrrcrrr4rrnu
cneurrailncra uayrHoft (pusuuec
crporrrcs o6rqeuuxeHepHafl r,r crte
nrrpa6ar:rrnaer cneqz(puuecrzft
OK[I3bIBAJOTC.f, BECbMA IINO,IIOTBTC

rrrrapoKoe Qnsuro-vareMarr{rrec
TEXHI.4qCI CKI,I E H AIIPAB IIEr{'Ifl .,
3a.4axl K Apyfr{M, IrcKaTb
upo(f ecouosalrsofi uo6ranurocrr,r

3ala.ru At4crlrdrrJrlrHbr :

TeOpeTLIqeCKa.[ IIOATOTOBKa

opr,reHTr,rpoBaTbcr B IroToKe
IIO3IvIOXHOCTb I4CIIOJIb3 OBaHI4.fl

oHr4 crrequanr.r3r.rpyroTcr ;

popMr.rpoBaHr4e HayqHoro
ilprrMeHr4Mo cTV pa3 JrlzrrHbrx

cTerreHb AocToBepHocTr.r pe3y
MATEMATI{qECKI4X METO.IOB I,I

BblpaooTKa npveNroB tr
rroMorarculux cTyAeHTaM B Ann
03HitKoMneHr,re cTyAeHToB 0
HAI{iilIbHbX HABbIKOB

pa3 Jrr.rrrHbx Susuuecr<rEx rBJre

Aurcuraumana rrKeaurosat
npoSecc,raouzururoft
rpeTbeM ceMecTpe.

,{rr ycneurHoro ocBoeHrirs
pa3Aenbr srrcmeft MareMarrrKr4 :

Auarfirlr.recKa.rl feoMerpl,Ir v ilpl
OyHrcqua KoMrrJreKcrroro [epeMeH
BepofiTHrCcTeft ra nraretraarzqeCxoii

Ocnoeuue AucrluflJrr.rHbr r]
[JIaHa: <<Teopnx BeposrHocru r.r M
< Hayuncl -raccJreAoB areJrb cKa.f,

3. KOMIIETEHULIU OBY
OCBOE

Ei pesynnrare ocBoeHr,rt

KOMIIeTeHUVLSMVT"

frcToBHocDrc r< paspa60rKe
.f,3hIKOB II rraKeTOB [p]IKnaAHbrx

B peeynlmre ocBoeHr.rrr
peyJnbrarbr o6pa:onanzx :

1) 3narr:

1. UEJII4 F,HUI Ar4C UU[J[rHbr (M OA yJrfl )

n <Knanronax (fzsraxa)) rBJrrerc.f, o6ecne.reHue 6y4yrqeno
6asofi, ua roropoft B nrrclrefi rexur,rqecxoft urKo.rre

alrbnafl. [oAroroBKa. llocleAoBareJrbHoe r.r3freHr4e (f usuru
MbrrrrJreur{r, Qr.rsnuecKyro r.rHTyr{qno, Koropr,re

brMrl lr B Apyrux HayKax" Cuerlzalucrrr, nonyqr4Brxue
o6pa:onaHlie, Moryr czll{ocrorreJrbHo ocBar.rBarb HoBr,re

paOOTaTb B HLIX, JIefKO nepeXOAHTb OT peIUeHI4t OAHLIX

ble rr HerpaArllllroHHbre rryrr.r, .Iro oco6eHHo BaxHo AJrt
cToB B ycnoBr,r.qx ycKopeHHofo pa3Br,rTr{s TexHr4Kt4 

"

o6uacrH $usuxra, no3Borrxrcrqar- 6ygyr\rrM r.rHxeHepaM
lr TexHlrrrecroft zn(fopMarlrrr4 ra o6ecue.rzBarorlafl r4M

onrrx QrasuqecKltx rrprrHrlr4rroB B Tex o6lacrxx, B Koropbx

vIg., B qacTHocTr4 rrpaBr.rJrbHolo rroHI4MAHLrs, rpalJldr\
qecKvx noHxrr,Ifi, 3aKoHoB, reopuft r{ yMeHr,rr orleHr,rBarb

TaTOB, rIOIyqeHHbIX C rroMorrlbro SKcfreplzMeHTzurbHbrx r4Jrr]

perueuzfi KorrKperHbrx 3a4aq rr3 pa3Hbrx o6lacrefi $usuxz,
rrreM perxaTb vHxeHepHbre 3a.4aq[.
uennofi nayruofi annaparypoft u nrrpa6orr<a y Hr{x

HUg. gKCrrepIIMeHTiIIIbHbrX HayqHbIX Lrccne4onannfr
E u oqeurra nofpgrrrHocreft usuepenufi.

2. MECTO UI,IIIJITIHbT B CTpyKTypE orrolr Bo

r.rKa)) oTHocI,ITCf K napraarunnofi qacTl{ ocuosHofi
rporpaMMbr. Zsyreuue Ar.rcqmJrr.rHbr rrpoxoAr,rr B

pca lpzszxlr cryAenTau seo6xo.{zMro 3Harb cJreAyrorlr4e
quilnbHoe I,IcqucJIeHI,re, Znrerpa-rrbHoe 14 crrlrcJleHr4e,

ua.f, arre6pa, Px4rr, 3uenaenmr BeKTopHoro alaJrv3a,
ro, r{n$$epeHrlr{anbHbre ypaBHeHux, SreueuTbr reoprdr4

KLI.

oAI4Mo Anr r,r3f{eHr{fl cneAy}orlux /tvcqrrrrnr4H }r,{e6Horo
qecKafl crarl,Icrr4Ko>, <<Ocuonr;r HaHorexuonorufi>,

, BbrrroJrHeHv e BbrlycKnofi rnaluQrarcaqzoHnofi p a6 oru.

AIOIUEI OCfl,, OOpMlIpyEMbIt0 B PE3yJIbTATE
Ar4 CrlrurJrr4Hbr (M oAyJtfl )

qr.rnJrr.rHbr o6yrarorquficr 4onxeu oBJraAerb cneAyrorqr,rMrl

x aJrfoprrrMoB r4 peanu3ar\krr4 rax na 6ase
MoAennpoBaHrar (IIK-3 ).

rr o6yraroupftcs AorNelr AeMoHcrpr{poBarb cJreAyrour{e



. OyHAztMeHTaJrbHbre 3aK0H
KBaHroB ofi (fzsnrra (IlK-3 ).

2) Yrraerr:
. TIPI{MEHf,Tb MATEMATI4qECI

3) Bnagerr:
o HaBbrKaMlr KoppeKruo Oot

4, CTPYKTYPA I

O6qar rpyAoeMKocrb Ar{cuar

nplrpoAbr r,r MareMarr{rrecKr4e 3arcoHoMepHocrrr s o6racra

e MeroAbr AJrfl perrreHr,rr lpaKTr,rrrecKr.rx sa4aq GK-3).

tyJrr4poBaTb ecTecTBeHHoHayrrllbre 3anaqv.

c OAEPXAHT,TE Ar4CUI,mJrUHbr (MOAyJrfl )

r4Hbr cocraBtset 4 3arrerHbD( eAr4Hr4ubr, l44,aaca.

Ilb
tln

Par4en (reua)
aacuuIIJI14H6l

uo
o
O

o
o

o_

o

Bu4rr yre6uofi pa6orur, Brurrcqiu
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uHTepaKf[rBH6tx
METOAOB

(t tacax / %o)

Oopt'rrr reryuero
KOHTpOJIt

ycneBaeMocTH
(no uedetntt
ceuecmpa),

Qoprr,ra
npoMexyroqHof

aTTecTauuIl
(no ceuecmpart)

o

o

oq
fFF5
vddfi
tr

q:
PH
x)3
F:rX*
6

o

:;
F5
ha
v

Q
O

v

f'1
\/.

1
Knan'roear trpupoaa
r{3JrylreHr.r_f,

J 1-3 AT 2 10 I4 8/50%

2
Snevrenur KBaHToBofi

MexaI{I{KtI n arounoft
tbr,rgr.rmra

5-
ll 8 l0 20 9ls0%

Pefirranr-
rourpolr J\bl

3
3neueHru rlusuxu
rBepn,oro TeJra

J
l3-
15

4 2 8 10 7/s0%

Pefirr.rur-
rourponr, Jtlb2

4

3reuenrrr Qusuru
fl.Apaljq

SJreMClHTapHbrx
qacTr4rI

J t8 2 4 l0 3/s0%

Pefirprrrr-
roHrpon, Nl3

IBcero 3 18 8 18 18 54 27 | 50V" SrcsailreH(36q)

Coa HIIE AI{CIIHIIJIIIHbI

Teuu, pruAeJrbr AprcqIanJ .IHbI
Kor-so
IIACOB JIeKUr{t4

rrpaKTI,I-
qecKI{e

na6opa-
TOpHbre

cpc
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ro14

JneKrIr4oHlro -ceMr4 HapcKafl
Jla6oparopHbre 3aHsrr4r) ;

c,6y.reuue B MaJrbx rpyrrilax
lpex qeroBeKj;

Nracrep-KJraccu (4e
rto pa3nraqHbrM TeMaM);

ntpr.rMeHeHr4 e MyJrbTr.rMeAr,ra texuonoruft

reryrqeft ycrreBaeMocrr{ cryAeHToB la

(npoBeAeHlre JreKrl[oHrrbrx lr ceMvHapcKr4x
rlpe3eHTarlzfi ra 4euouclparlr4oHHbrx ponlrKoB

Hbre TexHoJrorurr ([pr{MeHeH}re

5.O OBATE JIbHbIE TEXHOJI OI:VIJT,

a o6yueuux (rpa4raqr.roHHbre JreKrlr,roHHbre vl

BbrnoJrHeHr4e ra6oparopHbrx pa6or B rpyflflax H3 AByx r,rJrpr

rra npaKTr.rqecKr,rx 3arrfl fr4flx rrpr.rHrlr4[oB pacqeTa 3 aAaq

zalasrufi c [pr,rMeHeHr.reM broTepHbIX

C) IIOMOIIIbIO IIPOEKTOPA I,IJII{ urrorepa);
rzrH S oprvr aqrzonH o - KoMMyHr4
lexHoJroru ft p.ns MoHrrropr4

uu$oprraaqr{oHHbx
KoHTpon{ sHaHrafi).

6. IOUEHOqHbIE CP

ilPO
AI4CIII4TIJII4HI,I

CAM

Tercyqnfi rcoHTpoJrb
HECKO JIb KI{X CO CTABJUIIOIIIIX.

1. Pesylrrarurpefirvur-xo
2. Brrnonnenlre rr 3arur{Ta
3. Brruonnenr{elpaKTr.r x san.auuir.

VITT4H

l. Terr,rueparypa a6colrors
yl\{eHhmlars n2 paza, to

l) yrr,reutrtr.rrcr B 4 paza
2) ynetmulrncr l 16 pa:

2. Ecnv rrrvna BoJrHbr,
'ro reMrre,parypa a6comorHo qe TEJIA

1) ynenuuuJracb B 2paza
2) yuenrmvilacbn4paza

3. Ecnpr 3arrepHeHHyro

Eo-8,
2) c' 3)

5" I{acrora rraAaroruero Ha

I\Jrfl , TEKyIIIE f O K O rrTp O Jffr yC rrEB AE M O C Tr,r.
or4 ATTECTAIII4T,I fro T4TOIAM OCBOEIJT4fl
yqEEHO-METOAI,TqECKOE OEECTTEqEHTTE

HOIZ PABOTbI CTYNEIITOB

ocTr{ fBJrreTcr pacnpe4enennrru 14 ocHoBaH Ha OUeHr(e

rx pa6or.

xe nrnoilIaArr, To OBeToBoe

1 ) ocranercf, Her.r3MeHHbrM;

2) yneurruvrrcs B 2 paza;
3) ynenzvz'rct n2paza"

4. Sner<rpoH B aroMe pr3 Bo3OyxAeHHOrO
cocrorHr{e c eueprraeit Es.flpu t4clycKaercr Sorou.

qepHoro rena T : 6000 K. Ecnn reureparypy
Kag cBeTLIMOCIT a6conroTHo qepHoro,refla

3) ynenuuurcxn2pasa
4) yrvreururr.rrcr B 16 paz

yIOrqas MaKcr,rMyMy r.r3flyqeHr.rfl yMeHbrrrr{Jracb B 4 pasa,

3)ynemauuJracbB 4paza
4) ylreHuuvracb n 2 pasa.

Ha KOTOpyTO [a.4aeT cBeT, 3aMeHr4TE Ha 3epKaJrbHyro

cocToflHr4{ C eneprraefi E1 B ocHoBHOe
Macca r4cryueHHoro (foroua paBlra

Eo-8, Er+-Eo

4\hc{\c'',

MeHT Z3nrreHprr yMeHLmaeTcr BABoe.

l)

Bo cr<olrro
sneKTpoHa

pa3

u3HyXHO I{3MeHLITb 3aAepXI,IBiUOIq HalpffKeHrze, ecJrrl pa6orofi BbD(oAa
Mareprrafla QorosleueHTa MoxHo

1)'ynenuuurs n 2 paza; 3) -t1urr n ^/ " paz; 5)ocranum 6eg ugrvrenenufi.



2) yueurulr.rrb B 2paza; 4)
6. IIpu 3aMeHe oAHoro

rpaHr{rle Soros$SeKra, yMeHbrrr
pa6oroil BbxoAa AJrr [epBoro

1) ynelu.rznacr;

7. Ouuru Cronerona no z
1 ) nosnonuJrlr oflpeAeJrr.rrb
2) uo4rnepAunrr KBaHroByro
3) no4rnep rtrlrkr Hurvrqt,te BoJr

4) no4rnepAr.rJrr{ rrrrore3y o

8.

1)

2)
3)

B e(f(fer<re Kounrona
nrr6rasaer gJreKTpoH c
rrepeAaeT gneKTpOHy qacTb

[epeAaeT sJreKTpOHy qacTb

9. Onrrrrr @paHra n fepqa
I ) nosnolznu olpeAeJrrlrb
2) no4rnepArrJrr4 KBaHToByro

3 ) uo4rnep Aurrrr4 r'urr4.rrlre
4) no4rnepAr4nlr rr{rrore3y 0

10. Ha plrcyHKe uso6paxeuu
Bopa, a raKxe ycJroBno n
Apyfylo, conpoBoxAarour4ect
crreKrpa sTIr [epexoAbr AaroT cepr4

- cepurc) llarrreua. Hau6onuueft
repexoA

11, B reopru Eopa pa4u

BErpaxaeTcr qepe3 paI.kryc
LI3MeHreTC.f, KI4HeTLIqOCKaT gHeprnrt

1)ynenuuuBaercrn9pas
2) yruenrulaercrr n 9 pas
3) ynenvuuBaercr n 3 pasa

12, Onsrru .{enr.rccoHa u
1) uosnonunr olpeAeJrarb
2) .uo4rnepAr{Jrr.r KBaHToByrc rr
3) .nogrrep Aulrn :r'urvrqre B0r
4) :no4rnepAr4Jrr4 rlrrore3y o

bIIII{Tb 
" 

Ji P*'
Apyfr,rM 4.nnna BoJrHbr, cooTBeTcTByrouar rpacuoft

Pa6ora BbrxoAa Anfl BToporo MeraJrJra rro cpaBHeHr4ro c

2)vw brrrrrJracb; 3) ue usrraeHr,rJracb.

r{ro B3ar{Moteitctnux I,I3JIr{eHI,IJI C MeTanJraMI,I :

flnpa;
poAy u3[yrreHu.f,;
srx cnoficrB y gneKTpoHoB;

peTHoM crreKTpe gHepfr{u gneKTpoHoB B aTOMaX.

OCTII BEIIIECTBA:

rur4 npv ylpyroM cToJrKHoBeHUr{;
IIpr4 HeyrrpyroM cToJrKHoBeHr4r.r.

LrccJreAoBaHr,rro gJreKTpr{qecKoro pa3ptr4a B rrapax pTyTr4 :

poAy r43ryr{eHufli
cBor4cTB y sJreKT'pOHOB;

cKpeTHoM crreKTpe sHepfr,rr4 gJreKTpoHoB B aTOMax.

apHbre opor,rTbr aToMa BoAOpCr.4a COrJracHo MoAenr{
lepexoAbr sneKTpoHa c oAHoft crarltroHapuofi op6arrr Ha

ueM KBaHTa DHeprr4[. B ynrrpac[lloneronofi o6naclu
Jlaitvraua, n nra4unrofi - ceprrro Ea-nrnrepa, n zu(fparpaurofi

KBaHTa n nrz4rarvrofi o6nacru crreKTpa coorBercrByer

l)n:4->n:3
2)n:3 ---+n:2
3)n=5---+n:2
4) n:5 ---+ n : I

n-ofi rpyronoft op6urbr gJreKrpoHa B aroMe BoAopola
)

op6u*r $oprraynofi, ', = tt'k-. 
oupe4ernre, KaK

anpv repexoAe c rperrefi op6uru Ha rrepByro.
4) yuenrruaerc .n 3 para
5) ne ueuxercx

no 4z(fparqr.ru
flEpa;

poAy I{3rytrelJufl;
rx cnoftcrB y gJreKTpoHoB;

peTHoM CrreKTpe 3Heprr4r4 sneKTpoHoB B aTOMaX.

Ira Kpr4cTarrJrax:



4)

2"

13. Cpanuzre AJrr{Hy
ruaccofi m: I ,67.10-'' Kr,u

t) 6,57.10-27

1" CraqzonapHbm
sBrfleTc.fl ypaBHeHr4e

d,zv 2m ^t;t r*EV=g
l\ d'x h"

BOJIHbI

2) 8,3

V2,y+lsr:g'hz

F)cnz y - (pyuxqnx r,rMeer

SJIeKTpOFT Ha ) racTKe

LL
-<x<_.62

V

L
a

3. B .raxoru cryqae gHeprerr4qec

1) snerrpoH B rroreHrluutsuoilt
2) euerrpoH B aroMe
3) erexrpoH B MoJreKyne Bo
4) cno6o4nrrfi enerrpon.

4" Maxcurr,raJrbHoe 3HaqeHrre

cocTOrHI{I{, Ha HaIIpaBJIeHr4e

Dh; Dzfi; ,3h,
5. Cnonsro p€L3rurrHbx
n:4?

tI a MoMeHTa r4MrIyJIbCa sneKTpoHa, HaxoA.fl[Ierocs e f-
B ero Ma|HI{THOTO rrOJUr paBHo

4) fx"

2/
/t

Bpofim / '"p Arrfr rrrapr{Ka uaccofi m:0,2 r r4 rrpo,roHa

4) 8,35.10-24

Illpe4uHrepa Arfl eneKrpoHa B BolopoAono4o6noru aroMe

yr<asannrrft Ha pr4cyuKe, ro Bepo.flTnocrr o6uapyxrrrb

2/
D/3

r/
D/2

s17e
1/

q /3

I cuexrp gneKTpoHa cnnorunoft?
: urnprauofi 10-lorvr

1) 15; \a8; 3)32; 4)s4

MOXeT r4MeTb sJreKTpOH C rJraBHbrM KBaHTOBbIM qpTCJIOM



6. Onpe4elr4Tb aroM, y

- cJroe pacfloJroxenrr 7 sle
1) Cl; 2) Ge; 3) Br; 4) Ti.

'1. Cpega Ha3brBaerc.f, aKTHBHo

1) rroJrHocrbro rrofJrorqaer
2) rroJrHocrbro paoceuBaer
3) y<;ununaer raAaroulee Ha

8. Cacreua HaKarrKrr JriBepa
l) cos.{arr r,ruBepcuyro HaceJreu
2) nrrsrarr BbrHyxAeHHoe
3) o6ecneur4'rb BbrcoKyro

9. llaccnrorpr.rM ABa KBaHToB
gHeprr.rflMrr E1 v. E2, upzueu E2 )
HaceJreIIHocTbIO, eCJIl4 TII,ICJIO aTO

1) panuo qrcry aroMoB.l/z c en
2) ru,eurrue, uena -l/2;
3) 6omure, vervr N2.

10. Ilpunqru llaynra crpaBeArr
1) aff Bcex roxlecrBeHnbrx
2) Nrfl cr{creMbr roxAecrBeHrr
3) ans crrcreMbr rolKAecrBeHH

1 1. l{enenze qacrr{rl na 6ogonrr
l) ronsro HraBHbrM KBarrroBb,rM
2) ronrxo op6raranrnbru KBa

3) cruaHosHM KBaHToBbTM

4) op6ura-tbHbrM I uuarttu

12" 3anucuMocrb tronrpnoft
reMilepaTypbr rrpeAcTaBJreHa r{a
l)

13.f'eunoeuKocrr; crrcreMbr.
He3aBUCHMbrX rapMoHr,rqecKlrx oc

I) 414 Axc/K; 2) 4,14 AN/K;

1,4. [e6afr. ronfrr{n reoperz
'IeMrreparypBr, paccMaTpr.rBaq perrreTKy KaK

TenJroeMKocrtr Cu or

B ocHoBHoM cocrorHr.rr{ 3arroJrHeHbr K, L. M - cJrorr n n N

ECJIII OHA

Ha Hee r.r3nyqeHr.Ie;

Ha Hee Lr3lyqeHr4e;

rreHr4e.

n axrzsuoft cpeAe;
e lporonon;

JIa3epHOro u3JrrreHr4s.

cocTotHl,Ir, B KOTOpbIX HaXOAT4TCTI Cr{CTeMa

1. Crlcrenaa 6y4er HaxoAlrrbcfl B cocrornvrv c
lft c sneprraeir El6yaer

Ezi

KBaHToBoMexaHrrqecKoft cracreurr :

6osonon;
(fepruzonon.

aToMoB, c
zunepcuoff

(f epnarEoHrr orpeAenrerct
n;

uUCnOrr,r /;
/7tsl

M KBAHTOB IMI,I qI{CJIAMI4.

KOCTI4 C 7a x:l1IMIaI{ecKI{ IlpocTlblx TBepAbrx reJr or
I{KE

2) 4)3)

qeft r,r3 N : 102s KJraccrrqecKrrx TpexMepHbrx
B rpu reMrreparype T:300 K, panna
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oe kr r{HAyrlr4poBaHHoe u3nfreHllre" Kos$$uqrreHTbr

KVr Vr AVSneKTpr,rKr4.
npoBoAr4MOCTr.r rrOJrynpoBoAHr4KOB.
TBepAbrx TeJr. Tenaneparypnax 3aBr,rcrrMocrb
JroB 14 rroJryrrpoBoAHr{KoB. VponeHr Oepun.
r{KoBbre ArroAbr.
x4pa, Mo4eJrrd aroMHoro {Apa. Macca 14 gHeprr4r cBfl3kr

br coxpaHenu.f,. PeaKrlufl, rerrenprs flgLep" I{ennar peaKrlr,rt

r4ep. llpo6JreMa yrrpaBJrreMbrx repMorAepurrx pearqufi .

a rleneHanpaBneHHyro cr4cTeMaTr4qecKyro AerTeJrbHocTb

Ypannenue IIIpe4raH gneKTpoua B aroMe BoAopoAa. fnanuoe, op6uransnoe u
MATHI{THOE KBAIITOBbIE

KsaHronaur{e gHeprr{r4 KrpoHa B aroMe BolopoAa. Cnexrp aroMa BoAopoAa.
llpanvlo ol6opa
Op6urantnrrft u
Co6crseguHfi MexaHM wtrt MoMeHT rrMrrynbca gJreKTpoHa (cnran). Cunuonrrft

MATHI{THEIfr TTIOTUEHT Cnranonoe I,I MafHI{THoe c[I,IHoBoe KBaHToBbre rIIacJIa.

Onrrr Illrepna u fe
llpv nqun 3 arrpera llayn
lloruonlenrae, c
3fiururefiHa.
Jla:eprr. flpuuquu na3epoB.
Knaccnqec'Kafl Teopwfl Kocrr{. 3arou .4ronoura u fIru.
KsaHrosa.fl Teopur re 3fiHurefina.
Teopux rerrJroeMKo crrl . @ouourr.
BosoHrr Ia (fepnauouu.

@epun-.{zpaxa.
HflTvre o KBaHToBbrx crarr,rcrr4Kax Boge-Sftulrr.eirua u

27. SueprerrdqecKr{e 3oHbr B

28. PacnpeAeneHrre
TEJI HA METAJIJIbI.

oB fro gHepreTr4rrecKr.rM 3oHaM. Knaccu$uxaqr{r TBepAbrx

29. Co6crBeHHalr vnpu
30. SnerrporpoBoAHocrb

gJreKTpOlpoBoAHoCTr{ M

31, P-n repexoA. llonynpo
32. XaparceprrsrrrKr{ aroM

s.Apa.

34, -f,4epubre peaKrlr4r4Lr 3i1

.IIENEHTIg.

35, Pearqrr cr4Hre3a aroM

33, 3axonbr paAr{oaKTr.rBHoro na4a. Anr(p a-, 6era- u raMMa-r,r3JryqeHr,re.

36, Bn4rr sgazr\roAeft crsufr u (pzraqur oJreMeHrapnbrx qacrv rI.
37, Mero,qbr perrdcrparlm.r eHTapHbrx qacrIlrl. Kocruzqecrue ryr]rv.
38, rlacrzrlbr lr aHTr4qacrurlbr Heftrpuuo. Knapxz.
CalrocrosreJrbrraq pa6ora IeHTOB BKrrOqaeT B ceor:

paooTa cTyAeHTa no Ar,rcqulJrr{He BbrrroJrHreTct
rrpr4 perxeHvr4 3a4al{.

2, Bneay4uropua-r ocro;rrerbHa.f, pa6ora BbrloJrHrercf, cryAeHToM npr4
HEr rro reue npofiAennofi JreKrII4r,r, [pr4 rroAroroBKe KyUIyOJIeIIHOM I,I3yrIeHpILI AI4oIIUIII

na6oparopHsna pa6orau. Ouro $oprraoft caMocrorrelrnofi pa6oru cryAeHTa flBrrflercfl,
lr31nreHr4r3 KoHcneKTa lerqvfi, pex saHHofi Jrr4Teparypbr.

CaNaocto.f,reJrbHar pa6ora 3a4aqu Bcex Apyrux BkrAoB yre6uoro flpoqecca u
MOXeT OCyuIecTBJUrTbcr Ha , ceMvHapax, rrpaKTl{qecKrrx ganflTr4r;l', na6oparopurrx
gaufllurfl\; KoHcyJrbraqzxx. Kax
pa6ota c)TyAeHToB rrpeAcraBnf,er

opraHrr3arluz yre6uoro [poqecoa caMocrorreJrbHat

no npuo6pereHlrro snaHuft, oc fleMyro BHe ayAr.rropr{r4.
Kourponr Bbr[orHeHr.r.s oll paooTbr ocyrqecTBnfleTcs. B xoAe BbrrroJrHeHr4s t4

3aulnrbr na6oparopurrx pa6or n<l

3K3aMeHe.

cqrrrrJrl{He, npr4 BbrrronmeHuu [paKTr4qecKlrx 3aAaHr4 it, Ha



Karoe lr3nfreHr4e Ha3 TenJIOBbIM, Vt qeM oHo oTJrr4qaeTcs oT Apyfr{x
(nepe.rnclure xaxux) n rasny.{eHI,IS?

2. .{afire orpeAeJreur{t blx xapaKTepr,rcTr.rK TerrJroBoro r.r3[yqeHr4f," Kaxoe relo
HA3bIBAETC' AOCOJIIOTHO

C@opruynzpyfire 3aKoH

Karofi BrirJI r{Meer
Hapucyftre KpraBbre pacn

O6rscHure MexaH
[oqmpoBolFr.rKoB.
Karos (frasu.recruft
VeM o6rscHserct

nocurenefi 3apflIa B noJry
O6rscuure Susnuecrue

gHeprr.rr4 B crreK'rpe a6conrorno qepHoro r.ena?
B 3aBr,rcrrMocrr.r or AJrLtHbr (raura qacrorrr) eorHH

rnu?
pxro(pa.

HI4C

ufl

5"

6"

Anr AByx reMneparyp r1).
C(popmynnpyftre 3aKoubr ua - BomqMaHa r{ cMerrleHr{f, Buna.
3anznrrare Qoprrayly

Haracrpo$rr".
- [xunca u [orcHr4re cyrb "ylrrpa(fnoleronofi

3auuruure Soprrayny
Karoe I43 TeJr, qepHoe

o,{ranaronrr?
B .reN[ cocror,rr tBJreHI4e. a3brBaeMoe QoroeS$eKroM.
C(foprrrynupyftre 3aK (fotos$Qerra. B qeM erlt 3aKoHbr nporr.rBopeqar

rrpeAcTaBJreHLrrM Knaccz fi Qnsuriu?
Kar xa.recrBeHHo. cJre noruosoft Kaprr{He Lr3[yqenr4r, o6rxcnurr Soroe(f (pexr?
O6rscuure 3aKonbr KTa, r4cxoA.f, r,rs Qoprr,ry:m 3finuneftHa"
9ro raroe KpacHar rpa qa lporoe(p$erra. 9enr onpe4errerc,{ qucroBoe 3HaqeHr4e

rpanzunofi .racrorrr? 9ro
r{ro raxoe Qoroeneuenr

Lrfler Ha rroJroxeurre rcpacHofi rpaHr{rlbr $oroe(f$erra?

flo.reuy 6tura orBepfH
KaKOB a ero B o JrbTaMrr epHas x ap aKTep r.r ctuxa?
Mo.ueJrb aroMa TouncoHa?

B q€rr,r lporr,rBopeqvs. r noft Pesep(fop4onr rrJraHerapHoft lrolelu aronna?
B qeM cyrrlHocrb pnv aroMa, npe4noxenuofi Boporvr? C$oprrlynzpyftre

rrocryJrarbr Bopa. Karonu r{ reop}M Bopa?
Cuexrprr arouon. C bHbre ceprrrr aToMa BoAopoAa.
Karpre rr,rrrbl coy I4U BO3MOxHbr MexAy sJreKTpOHaMr4, ycKopf,eMbrMr{

afofr?

9.

10.

Ka r4 rrorcHr{Te cyrb ero KBaHTosofi runoresrr.
pr HeqepHoe, r4MeeT Bbrrue 'IeMrrepaTypy, ecJrr{ ux tpKocTII

Opauxa u fepua, Lr Karore ocHoBnbre BbrBoAbr Mox{Ho

co6crseuuoft pr nprauecnofi npoBoAr4Mocrr.r

troHf,rus ypoBHs @eprrau?

BOAHr4Kax OT TeMnepaTypbr.

11.

12.
13.

14.

15.

16.
t7.

18.

19.

20"

2r.
22.
23.
24.
25.
26.

27"
28.

29,

30,
31,

34,,

35,

SneKTpr,rqecKlrM rIoJreM, r,r

B .rdNI 3aKrloqaercs or
C.IIenaTb Ha OCHOBaHLIU Ol

Karne KBaHToBbIe quara [r,rcbrBaloT cocTo.flHfie MUKpOqaCTzqnr?
t{err,r oupe,r(ersercg HHOe COCTO flrrrze rz,3l ITVpOBaHHOTO arOUa?
O6rscuure rpoqecc ril4r gHepreTr{qecKr4x 3oH B TBepAOM Tene.
Or qero 3aBr,rcrr mvpu pa3perrreHHofi sourr r{ qr4cro yponnefi n ueft?
Kaxona 3orrHaJr crpyKry rrp oB oAHr4Ka, rr o Jryrrp o B oAHr{Ka U UZ O ttlir. op a?

TeMrreparypuofi gaszcr4Mocrtr gJreKTpolpoBoAHocrr4 y
MeTarrJroB r.r Ilonylpo ron?

O6rscHzre saBncu rroJrolreHr.rs ypoBHr (Deprr.nv rr KoHrleHTpaqr.ru ceo6oAHbrx

cocror,rr neftctnze nne 3[eKTpr.rtrecKoro rlors Ha p-n [epexcJA.
32., rlro Ha3brBaeTcs

paAr4 oaKTr.rsHrrx?
? Karze rrpoqeccbr oruoctrTcr K qprcny

33. Ha .rela ocHoBaH rrpuH pervcTpaq:ala vr vtsl'lepeHus. paAr,roaKTraBHoro usnyrcnun?
Kaxze upn6oprr n AJrr 3Tr4x qeleft?

poqeocbr, rrporlcxoArtque rrpIl o6pa:onanvu p-n repexoAa.
Hapzcyfire oHepferr.r e 3oHhr s o6racru p-n lepexoAa rr o6r.scHure, B qeM

O6rscHr.rre ycrpoft crno flpr{Hrlr,rn aeitcrn.ut, cqerrrr4re f efi repa.
Onnruure upoqeccbr, rr Atrque B riBopa3prAHbrx cqeTqr4Kax.
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