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crpol4Tcr o6Iqeluu$enepHat I,I clellr4anbHas noAroroBKa. llocuenonareJrbHoe v
orfi Susuuecroft 6asofi, ua roropoft B nsrcrueft r,ex roft lrrKore

nrae r[iasuxz
BbrpaoaTbrBaeT c uqecruft MeroA MbrrrlJleHrrfl, Susr,ruecKyro r4rrrq K0lropbre
oKa3bIBaroTcfl lJroAorBopHbrMlr r,r B Apyrrrx HayKax. Cneqnanzcrrr IIoJIr:qBrnr{e
ulrlpoKoe (prasurco- oopa3oBaHl,Ie, MOryT CaMoc,rofTenbH0 oc BaTb +oB.bre

I{enrrran
cnellr4ilJrr{cTa

TEXHUqECK}IE H.AII

3a.4arl K ApyfI{M,

pasAenbr srrcmeft
Auanurr.rqecKa{

rlJrarra: <Teopzr
BbrrIIdcJIeHLIfi), (fI

r " rIEJrrr ocB0Errvrfl, [uuI,rrrJrr4Hbr (MoAyJrfl)

r{s AucqurrJruHbr <Knasronar $usuxu snmrercs o6ec ue 6yl9ruero

rrr,r.f,, yclerlno pa6orarr B Hr4x, Jrerxo nepexoAt4Tb or r4fl t4H.nx

tallvrs fI)aHMrI
us oIIeHuBaTb

bD( I4.III4

ir. Susunu,

y Htzx

Ht;4U

HecraHAaprHbre r{ HerpaArrrlr4oHHbre nyr}r, qro oco6e
npo(peccuonanrssofi uo6ulrnocrlr clequaJrr{croB r} ycJroB}rrx ycKgpeHHoro pa3B

3 aI.a'ru .{u curf ul unrr :

o reoperuqecKaf, noAroroBKa B o6lacru suszxr,r, Ilo3Bor.srorlaq 6yayn
opr.reHTr4ponar$ca B noroKe nayunoft r.r rexHr4qecrofi zH(fopiuarlzu u o6ec

orerreHb AocroPepHocrr{ pe3ynbraroB, froJrrre)HHhrx c rroMorr{bro sKcrrepu
MaTeMaT}rqecKr{x MeToAoB LrccJIeAoBaHU.S:

P" rvrECTo Ar4CrIUilJrr4Hbr B cTpyKTypE OrroII

Aucqunluua IGlanronas (prasuru orHocr,rrc,r K
o6pasonarelurofi rporpaMMbr"

Bapr{arrrBHofi qacrv 6ro
upoQeccraoHEUrr,H I4sy.reHve Ar,rcqrrnJrvHbr
TpeTbeM ceMecTpe"

,{ux ycneur ocBoeHr4.rr Kypca (fuszru cryAeHTaM neo6xo4rauo

Oyurcqur.r rona nepeMeHHoro, [u(f(fepeHrlr4aJrbHbre ypaBHeHnx, O el{Tbr Teop[z
BepoflTHocrefi u ua reoft crarzcrrrKrr.

OcsoeHr.re [Jrr,rHbr Heooxo.4r.rMo Anr v3weli^us. cJreAynotqnx Ar4:crlr4n

ar€)Marr4Krr : fluS$epeHrlr,ranbHoe r4cqrzcreHr4e, IrlHrerpaurr
n ;ln:aeituas wte6pa, Pxps1 3netreurrr BeKTo

pe3ynblare qcBoeur.rrr Ar{crlurrJrr{Hrr oOyrarorrryrfics AoJDr(eH

3. KOMIIETEIIIIIU OByTIAIOIUEIOCff , OOPMI,IP]rEMbIE B
o c B o EHI/I'L IVCII,TIIJII,IHbI (MOAyJff I)

8.1 ocuonHofi
IpOXOA].IT B

cJIeAyrcrrlr4e

I,IcqrIcJr(]Hr4e,

ro aHarrr43a,

u yre6nolo
KBAHTOBbX

YJIbTATIi,

M14

na 6ase

cneAyrcuryre

STHOCTI{ V MATEMATIq€rOKEIf, CTATI,ICTNKA). <OCrT
tro noJrfreHr{ro lepBr{rrErbrx npo $ eccuo]FrilJrbHbrx yMeH I,I LI HABbIKOB.

B TOM qIACJIE IIE bIX yI![eHIIit U HasrtKOB IIayTIHO-IzCCJreAOBatelrCrOfi bHOOTII),
BbIIIOJIHEHVE B Hofi rsanz$uraqvrounoff pa6ortr.

B pesyn.staip ocnoeuus. Arlcr\r4nJrr,rHbr o6yrarorqzficr 4on:xeH oBJraAerb
KOMneTeHrIIdflMV.t:

- foroBHocrqrcr rc parpa6otre MoAenr,rpyroqrx anropr4rMoB r peanprcar\krpr
II IIaKeToB rpI4KnaAHbIX IIpoIpaMM MoAenr4)oBaHr.r{ (IIK-3 ).'3bIKOBB

p*y.rbrarbr o 6pason{uu.r:



1) 3uam:
o Qyu4arrlenlraltnrre 3aKoHbr rrprrpoAbr 14 rdareMarr4trecKr{e 3aKoHoMe

Ksauronofi (fusurz (ilK-3).
2) Yrrnelr:
. rrpuMeHxrf uareuarr.rgecKr4e MeroAbr Ars pemeHr,rs [paKTr{qecKr.rx
3) Bna4err:
o HaBbrKaMr{ KollpeKTHo (popruynzpoBarb ec'recrBeHHoHayqr{bre 3aAar{H.

4. qTI'yKTypA I4 COAEPXAHI,IE AIICIII4IXJII,IIjTbI (MO

o6Iqas rpy4opux.ocrr Ar4crlunlmHbr cocraBJrfler 4 sa.rerHrx e27unw1w" 144

s o6,nacrlr

(rrK-3).

Pa:ael (leua)
AACUUTIJIIIH6T

Bu4sr yre6uofi pa6orsr, nrlro.lal
caMocrorrensHyro pa6ory cryAeHToB

n rpyAoeMxocrl (n uacax)

O6r,ertr
yqeOHofi
pa6orr,

c rrpnMeHeHueM

aHTepaKTr4BHbIX

MeTOAOB

(s tacax / %o)

@opt'ru leryulero
KOHqlOnt

ycneBa0Moc'rut
(no nedennu
ceuecmpa),

$opr'ra
npolterryrovttofi

aTTec'[auhn
(no ceuecmptwt)

PefirnHr-
nourpo,m Jtlbl

Pefirnur-
rcourpo.rc Ns2

Sneueuru $usu
'rBepAoro reJra

Teusr, ph3Aerbr Ar{crlunJrrrHbr

Jlenqua 1. 3axoHsr refuosoro r43rvqeHr4s

Jlexqux 4. Borurossre

Jlexqua 8. 3onnas
Pas.qe.n 4. 9leuenrri Qnrnrcu flApa u 3JreMeHTapnbrx

0B AI{CUIIIIJIIIHI)T



TeMu, pa3leJlbr Al4cllrrnrr,rHbr

5. OEPA3OBATEJILHbIE TEXHOJIOI'UV

JIEKULIOHH r4Hapclr.afl cr{creMa o6yrreunr (rpa1urlrEorrHbre
ra6opa:ro bre 3aEflTLrfl)i

MaJrbrx rpyrr[ax (nrruonnenue la6oparopHbrx pa6or B rpyno6yueuue
rpdx.ren );
MacTep- (,4euoucrparlr{fl Ha npaKTprqecKux 3aHsru ltX fiprr,rHqIarrsg

rerraau);IIo pa3nlrqH

rrpr,rMeHeHLr MynbTr.rMeAza rexuonoryrfi JlteKrIlIoHH6IX 14 0eMr.rHallcKr,rx
saHffiuii c U.IIEMOH hrx poJrrrKoB
c

tsAEMOCTI,I.

Tenyullrii
HECKOJIbKI,IX

I" Pesynt
2. Brruomre
3" Brrnon

pr{MeHeHLreM KoMrrbroTepHbx
rxpoeKTopa rlnr.r KoMrrbrctepa) ;

nnlpopnr KoMMyHr,rKarI[oHHbre Te.KHoJrorr4r4 (lpuuene,uze u
TEXHOJIOruI AJrr r\4oHr,rroplrHra reryqeft ycneBaeMocrrr cryAeHTr)B rr Ko snaurzfi).

(npone4euue
npeseuraqraft

r{3 AByX r.rJrr4

3aI:,Aq

6. OUEHOTI+IbTE CPEACTB A TJIfl TEI(YIIIETO KOI]ITPOJI,fl YC
rrppMElnyToqHofr ,q.rrncTAllnn ilO I,I,rOrdM OC

AI,rpttII4IIJrI4Hhr I'r yqE BHo -ME T OnI,IqE C n OE OE E CfI TIEHI,Itr.)

CAMOCTO^flTEJIbHCIfr PABOTbI CTYAEHTOB

ycneBaeMocrr{ rBJrrercr paclpe"qelduurrvr u oc HA OIIEHKE

peftrnHr-xoHTpoJrs.
e r4 3all\vra na6oparopnrrx pa6or.
e [paKTr,rqecxux sa4auuft .

3agauun r pefiru "ronrpo.rrro J\bl
1. Telaneparypa o qepHoro rela T: 6000 K. Ecnz reMrreparypy reJra eurrurarr n 2
pa3a, To cBerrrMocrr a6conrorHo qepHoro rera
l) yrrreurnu4Tc-f, B

2) yoenravurc.s B 16
3) y.aenuuutcsn2
4) yrr,reurmurcs n I pa3

TeMreparypa adconiorHo r{epHoro rena
n 4 paza, ro

pa:ra

pa3

KOTOpyro [aAaeT cBeT, 3aMeI{r4Tb Ha

4. 3nerrpoH n atolure [epexoAr.rr us nos6yxAeHHOfO COCrO{Hr,r_rr c eueprueri
cocrotHlle c eueprupfi Eo. flpn sToM I4crrycKaerc.f, (lroron. Macca r{orryrqeHHor.o

bnyro rofi xce



4) ynaeurrnr4rb B

2) no4rnep4unu
3) no4rnep4ranr.r

2) nepe4aer suer

3) nepe4aer sne:

2) uo4rnep4zur.r
3) uo4rnep4r,rnlr

3)tr)

Eo-8,

4) hc s)

5. tlacrora na $oroeneMeHT r43nf{eHus yMeHb[raercs
HyxHo lBMeHr{Tb 3aAepxriBaroqee Harrp.f,xeHr{e, ecJrlr pa6oroft
MaTeplraJra MoxHo upeue6pe.r?
1) ynennuursn2
2) yrrrenrruurs s 2

3) ynennuurr n pa3

pn3
5) ocranuru 6e3 r,rs euzfi

6. IIpz 3aMeHe o MeTaJrJra ApyrlrM Anr{Ha BoJrHbr, cooTBeltcTByroqafl
(poroe(f$erra, bllr&orc.[. Pa6ora BbrxoAa AJr.rr BToporo MeraJrJra rro
BbrxoAa AJrr rrepBo
1) yneluvunacr,
2) ynaeururvnacb
3) ne usuenvrrracb

7. Onurrr IIo rlccJleAoBaHuro ngazuoAefi crBr4f t43JryrleFlr,r_rl c
l) nosnolrauu I,ITb piBMepBr.rrApa

que BoJrHoBrrx cnoftcrB y gJreKTpoHoB

4) uo4tnepAr,rJrr{ rr4 OTe3y O AI4CKpeTHOM cIIeKTpe 3Heprlil4 SJTOKTpTOHoB B aToMaX

8. B s$Serrc K.oru $orou
1) nrr6unaer ene c [oBepxHocTr,r BeIIIecTBa

yrc nprpoAy r{3nr{eHHt

y qacTb 3r{epfr4r,r IIpt4 yrrpyroM cToJrKHOBeHrrr4
y qacTb sHepfr{r,r [prr HeynpyroM cTonKHOBejHr4r.r

TrJ ByIO npup OAy r43 ily rleH.krfl .
qlre BoJrHoBHx csoftcrB y gneKTpoHoB

9. Onrnrr (Dpaura fopqa no uccneAoBaHzro ener:rpr.rqecKoro pa3prAa B rrapax
1) nosnolunu o puBMepbr trApa

4) uo4rnep4nrfi4rv y o Ar.rcKpeTHoM CneKTpe 3Hepfr4t4 gJreKTpoHOB tB aTOMaX

10. .Ha prcyHKe r.I br crarlrroHapHbre op6rarrr aroMa BoAopoAa corJracuo
a TaKXe ycnoBHo r43oopaxeHbr rrepexoAbr oneKTpona c oAnofir
ApyFyro, coII qlrecr r{3rryqeuueM KBaH']ta gHepfrar4. B y:nrpa(f
cneK'rpa 9TlI llepex
- ceplaro llarrrena.
repexoA

br Aaror cepvro Jlaitvra:oa, r nrE4rarrloft - cepvm Bannuepa, n
Ilacrore KBaHTa u nrz4rnrvrofi o6nacrn crreKTpa

1)n= 4-+n:1\
2) n:3 --+ n--2

BABOe" CKOJIbKO

BbIXOIA
pa3

kr3

rHorr rpaHlrrle
n c paborofi

u.Eopa,
oporrTbr lra

o6:racru
paxpacuofi

yer



3)n:5-+n:2
4)n=5-+n:1

I l. B reopzlr

qepe3 pary4yc r
KI,IItETIIqECKA.tr

1) ynenuuzBaerc.rr
2) ynrenrruaercr B

3) ynelu.ruBaerct
4) yrueuuuaerc .B
5) rre uenrercx

12. Onrrrrr.{enz
1) uosnonrznr ofr
2) uo4rnep4trrv.
3) uo4rnep4ranu
4) nro4rnep4znu

13. Cpanuure An
m: I,67'10-27 :rir,u
r) 6,57'ro'27
2) 9,35'to-27
3) 6,57.10'24
4) g,35.ro-24

.f,BrfleTcf ypaBHeH]r

d2v 2m ---. + --;LV =
I) d'x h"

vtvn#t*=

3a.qaHns rc

1. CraquouapHbru

Ecnu y -

2)

3)

4)

2.

sJreKTpOH Ha

pa4uyc n-oft npyronoft op6r,rlhr oneKrpoua B aroMe BoAopo
)

i4 op6utu Qopuyrofi; ', = ft'h- . onpe4eruure,
oneKrpoHa rpa repexoAe c rperbeft op6zrrr Ha.rrepByro"

9 par
pa3

3 pasa
pa3a

ua z,{xepMepa ro 4u(fparqna Ha Kpr{crannax:
pa3Mepbr sApa

lprrpoAy r43[yqeHr4t
qr.re BoluoBrrx csoficrB y gneKTpoHoB

oTe3y o AlrcKpeTHoM CrreKTpe gHeprHr4 9JTeKTpOHOB B aTOMaX

BoJrHbr 4e Epoftnx ho or rapuKa uaccofi m: 0,2 r u rr
r,rx o,4r,IHaKOBbIe CKOpOCTT4.

ro J\bZ

eu Illpe4raHrepa AJrr sJreKrpoHa B

4

--<Jf<-(; 2 punu

HMeeT n24,, yrasaunrrfi
L

BbrpaxaeTcf,

I,I3MEII'CTC'

a iuaccoff

pr,rcyHKe, To BeporTH o0Hapy:tKr{Tb



.t/
z.,/

D/3
V

D/2
s/

,76
1/q/3

3. B rarcorur cflyqae
l) snextpou n
2) s.nexrpon r
3) sner<rpon n
4) cno6o4nrrft ene poH

4. MaxcuuaJrbHoe
coclto.'IHl,Iv, Ha HaII

Drt
D 2ft

,3h
+q4n

Frecxlrft crreKTp sneKTpoHa cunonruofi ?
ofi srue rnzpznoft 10-1orr,r

nre BoAopoAa

rJarreHr.re [poeKrlr4r.r MoMeHTa r4MnyJrbca SJreKTpOHa,
BHeIIIHefO MaTHI,ITHOIO rroJlfi paBHo

5. Cronrno pa3flr,rrr

4?

1) ls
2) 48
3) 32
4) s4

cocroruzfi t{oxer rrMerb sneKTpoH c rJraBHbrM

6. Onpe4enzm , y KoTopofo B ocHoBHoM COC'rOrHr.ru 3AIIOJIHEHbI
cnoe pacloJroxeHbr SJreKTpoHoB,
1) Cl
2) Ge
3) Br
4) Tri

8, Czcreua nalcaurf na:3epa rro3BoJrrer

nf-



10. llpranqnn flay crfipaBeAJrr{B

1) rurs Bcex ro HIIX qacrurl KBaHToBoMexaHr4qecrofi cact,euu

1 1, AeneHrae na 6ogoHrr ra (fepnavoubr onpeAeJrrerct
1) ronrro rJraBn KBAHTOBbIM qUICJTOM N

2) ronmo op6uran bIM KBaHTOerfLf qIlCnON,{ /
BI,IM qI4CJIOM /N,5'3) cur.rnosrrM x

4) op6umnlnrrna / MIIIHI,ITHbIM lN KB AHTOBbIMI,I

2) uns. cr4creMbr
3).qns crrcreMbr

2) uomrocrbro 3aH

3) ueperpuBaerct

HHbIX OO3OHOB

trHbrx $epuvronon

ql,IcJIaME

Cy xIaMLIHeCKkI12. 3anzcnuocm uonxpnofi TerrJroeMKocrr{
reMneparyprr upe4pr,auJreHa ua rpa$ure

"t ^ 
cr'a 4r

rrpocTbrx

Cy

3R3R

Crut

3R

TO
3)

0

2)
0

4)

t43 N : 1025 r<raccuqecKnx rpexMepHbrx
eparype f':300 K, panua

3) 124,2 KIx/K
4) 41,4 r[NclK

15" IlaneurHar 3oga
1) uacruvno 3aHflTa

codcrseHubrx rroJrylpoBoAH[KoB

SneKTpOHaMLI

cno6o4uofi gonofi nos6yN4ennrx sneprrzfi

ATOMO

c rIHBepc

Ire3aBI4 C

c

oft



16. C ynenrauen TeMrrepaTyphr s,rreKTporrpoBoAHocTb rrony[poBoAHr4rKoB
1) ynenuvuBaerc.s
2) ynaeHnulaercs.

3) ue ueirrercx

17. B o6nacru H TeMneparyp y nony[poBoArl4KoB npeo6na4aer
MOCTb1) 4srpouuar npo

2) ouexrponHaf, rr
3) co6crseHHa.f, rt
4) npulreurar npo

3aganr.rn rc pefiru nrpo.rrro J\b3
I" f\nx HyKrroHOB bIMLI ,rBJItIoTC,-{ cneAyloune yTBep}KAeHpIfl

1) nporou 3apsAoM, pannn,rira e

eHbIIre cIIl4Ha [poToHa
[paKTr.rqecKr4 oluzHaKoBbr

2) crmu uefirpona
3) rvraccrr ny

.rro6rr piBAenr{Tb sro rApo Ha orAe:rbrrr
ale 9TOIO flIipAIJA OTAeJrr,Hbre rryKJroHbr

qrrr,r TepMo.f,AepHoro cr4}rTe3a gTOrO {i

3. Inpu u,-pacraAe
1) sapxa rApa He usfueuutcx, vraccafiApa yMeubrrraercr ua 4 a.e.w,
2) sapu,sApa yMeHpruaercx ua2e, r'acca rApa weHbrrraercs sa 4 a.e.v.
3) sapr4 .sApa yMenfuraercx ua2e, Macca rApa He MeHrerc,
4) zapsr,rApa yMeHfruaercx ua 4e, Macca rApa yMeHbrrraerc.rr va2 a"e.yr.

4. K.ar<as Aons paA
pannrrft AByrln rrepu
r) sa%
2) 67%
3)33%
4) 7s%

oaKTr4BHbx aroMoB ocraHercr He pacnaBrrreftcr .repes

AalM rroJrypacna4a?

o npousoftTu, uro6u uecra6r,rrlrnrrft
209 n"

or0rl BIlcMYTa slDl ?

4)7 au3 p

14 ru (: n"l6. .ltapo a3ora 7 1' 3axBarr.rno o[ -uacrzqy \ z / n ncnycrr4Jro nporoH.
sneMeHTa o6pasonariocr?

17n
1)e'

EO,III,IMOCTb

flrpo

HyKnoErhr



2)

3)

4)

s)

9.

1)

2)

3)

4)

10.

1)

2)

r)

rlo

'30

'3o

'l*
7, flapo 6eprannur In" , rIorJIoTkIEl
qac'ruqa npu sToM srnaerc.fl?
1)p
2)n
3)a
qe
5) ncuycr<aercs. T -

8. Pear<uus I e +ve+vp
He MOnreT u4Tpr!rc-3a HapyrrleHr2r.f, 3aKoHa oo

1) cnuHonoro IIMIIVJIbCA
2) nenrouuoro 3a
3) s"uerrpuqecKoro

3arouorrt co rrrrfl sJreKTplrqecKofo 3aps.Ia 3anpeqeHa peaKx,t4,

u- +e- +v.e

n+ p->e- +
n+ve-+p+

v/,t+n+ p+

I4s nprane4eHu

to +y+y
p+n+e +

Ko -+ If* + ttr-

4)"- +e- +Y+

11. B nop{AKe Bio3pacraHur r.rHTeHcr{BHoc}Tr{ (pyn4arr,renraJrbnrre
pacnoJrararoTct o6parolnr
l) snerrponrarHr,rr oJIaoOe, rpaBnTarI[oHHOe, Cr4JIbHOe
2) cna6oe, cr4JrbHoe, TpaBLITaIIUOHHO0, 3neKTpOMarHr.ITHOe
3) elerrpouarH , rpaBLITaIIlIoHrroe, cna6oe, cllJrbHoe
4) rpanrEmqHouH cJlaooe, 9neKTpoMarHriITHOe, cI4JrbHOe

llpouexyrov

^- iH
Aer,rTpoH r, [peBparqaeTcr B sApo

cxeM B3ar.rMorrpeBp4rrleuuft .racrzrl a:urrllnvrlrtrJvru

II
arr arrecrarlrrfl [poxoAr{T B (fopnae gK3aMeHa.



ecHoe r{3nyqeHne. Xaparcreprzcrr4

u Knpxro(fa" 3aron Cre(paua-Eonsr

35. Peaxqzx ciauresa aroMHbrx rAep. orAeprr
36. Bz4rr nsar{uo4eftcrnzfi r.r KJraccH u.
37. Meroarr pprr{crparlu}r gJreMeHTapHbrx qacrr.rq. KocnauqecrKr,re n.yqfi.
3 8, r{acrrzq u vl au;:ruuacrr4rlbr. IIeft rpzuo. Knapru 

"

Calrocrosre.riruar pa6ora cryAeHToB BKJrroqaer n ce6s:

3. Pacupe4QneErrre gHeprvvr B c[eKTpe a6corrcrno qepHofo refla.
o0a.

AHKA

eKT lI efo 3aKoHbr. GloroHlt.

MoAelr {rovra Pesep$op2a. llocrynatrr Bopa. Arona BoAopoAa.
frzuoresa Ae Bpoftnr. SrcnepunaeHTarrbHoe rroATBepxAeHr4e soJrrr

4.
5.

6.
,|

8.

Mr.rKpoqagTrrl.

I 4. llpoxox<abnue qacrnrlbr qepe3 n oreHrlr{aJrburrft 6aprep.
1 5. Knanronrfifi r'apuonz.recxtrfi ocqr.rJrnrrop 

"

16. Ypanuenrfe ilIpear4Hrepa Ans oneKrpoHa
MaIHLITHqe KBaHTOBbIe III.JCJJA,

lllpe4ranrepa )\nfl. oneKTpoHa B aroMe BoAopoAa. I-lannoe,
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