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I-{erxuu ocBoerrr4s
ctrerll4anr{cra Hayrluofi
cTpor,rTc.fl o orqer{Dr(eHe
nrrpa6arrnaaer cneqn(pn
OKA3bIBAIOTC.II BOCbMZI

Inr{poKoe Quszro-
TexH[qecKr,re HanpaBle
3aAatl K Apyfr4M, 

'rcKaTbrpo(becczo nanruoii rvro6rt

3anasru Akrc;rrunnzrn

TeopeT.ar{ecKail rroA
OpI4eHTI4pOBaTI)Cfl B

BO3MOXHOCTb IIO

oHr,r crleuuaJru3u

Soprvrraponanz<r
IpLIMeHI{MOCTII

CTEIIEHb "IIOCTO
MATEMATI4qECKI{X M

nrrpa6orxa [pueMoB M

rroMorarcqux oTy

o3HaKOMJreHUe CTyAo
HAqAJIbHIJX IIABbIKO

pa:ru.rurrx $rz:rz

.4ucuunluua (K
BapvaruBHofi .{acrr Ofl
uu$opuarranail vr:r.

ceMecTpe.

,{lx ycnermroro
pa3AeJrbr srrcrueft
Anarzrv.recKar reoMerpr4
Oyuxqura KoMrrJreKcr{ofo
BepoflTHocrefi rn rraareuar

O cso eHr,re Au crlkr nJq4

rrJralra: <Ocnosbr nauore*
<Hayuno-r,locJreAo

3. KOMII

B pesynrra:re ocBoeH
pe3ynbrarEr o6pasonanux:

1) 3natr:
o Syr4arvreHTilrbH

Ksauronoft tluszrz (OnIt:
. OCBIOBHbIE M

AaHHbIX COBpeMeHHbIX rdccreAoBautrft (IIK- 1).
IIHTeprrpeTarlrrr4

HA

pa3nu

1. IIEJII OCBOEHT4fl Alrcq[rrJrr4Hbr

rq[[Jrl4Hbr <KsaHror]ar $usurcu flBrreerc . o6ecub.Ieu[e 6yAyrqero
gz.recKoft 6azoit, Ha roropofi n nr,rcruefi rextru.recroff rrrKoJre
tl crrellr4anbHar rroAroroBKa. llocneAonareJrbr{oe [rsy.reuze (f nszrn
xuit MeroA MbrrrrJreHr.rf,, Qusuue<lryro uurlnufnro, Koropbre

AorBoprrbrMr,r u B llpyrr4x HayKax. Cnequa-nucfrr1, [oryqrzBlrue
'LIqecKoe oopa3oBaHr4e, MoryT caMoclfoflTeJrbHo pqnaunarr HoBbre

, ycilemHo pa6orarr B Hlrx, JrerKo rrel)exoAr{Tb oT perrreHtrs. o1nux
]cTaHAapTHbre r{ HelpaAr.rquoHHbre [yTr{, uro ocopeHHo BaxHo An{
bHocrr{ cneq}raJrr4croB B ycJroBt4rx ycKopeHuoro papnfutut rexHr4ro4.

Ka B o6nacru $u:zxu, no3BoJrrrorlafl 6yAyFIr4M r4HXeHepaM
e uayuuoft r,r rexHlrqecrcofi raH(popMa\Lrr4 rE o6epne.raBaroqa_f, r4M

rrprr IJoBbrx Qusra.lecrzx npr{Hrlr,rrroB B Tex o6ripcrxx, B Koropbrx

HaBbrKoB peureuuft KoHKperHbrx 3aAaq r,r3 pul3ubrx $6nacreft Suszrz,
tla B AanhHeftrueu peruarb r4HxeHepHbre 3aAaqr.r"

B c coBperueHuofi uayrnoft amraparypoft u Brrpadorra y Hr4x
rrpoBeAeHr,rs oKcrreprrMeHTaJrbHbx nayuuu{ nccne4onanuft

ss neHuir u orl eHKr.r rr orp errrH o qrefi zsu ep enzia.

Aptcqz[JII,IHhI B CTpyKTypE OIIOTI B0

Bas. @usnxu orHocr4Tcr K odxsarelnnrr4l AMcrIrrnJrr4HaM
noAroroBKu 6at<araspoB rro HalpaBJreHrzro <QyH4aMeHTaJrbHat
IrHbre rexHo Jrorr4ra>. ?IsyueHrae Ar.rcqlnlJrr4Hbr upQxogrzr B Tperb eM

HI4r Kypca (pzsuxu oryAeHTaM ueo6xo4zrvlo s{ra:rr oneAyrorrlrle
z : [rat[ $epeHrlr{aJrbHoe ucqv creHr,re, Irlnrerpanlnoe Lrcqvcrrelvre,
u luneftnar anre6pa, P.f,,4u, 3levenrrr nertopHoro alaJrr43a,

epeMeHHoro, [uS$epeHrlzaJrbHbre ypaBHeHu;r, 3[reueHrbr reoprr4
:cxofi crarr,rcrr,rKr4.

rr neo6xoAr4Mo AJUr r43yqenvrs. cJreAyroqux AIlcrlt4rrnzn yre6noro
ororr,rft )), <Teopux BeporrHocrefi ra MareMarraqecl(alr cTarr4crr4 Ka)),

pa6ora>, Bbrrro JrHeHlre BbrrrycKHoft rcn anra (f uraq{ ouHofi pa6 o:ru.

LI OEy qAIOIIIEI O C,fl , O OPMI4PI/EMbIE B PE3yJIbTATE
O C B O E HUfl NVTCU.KI TIJI I,IHbI

Arrcrlr4urlrHrr o6yrarorqufi cx 4oureH AeMoHcrpzpQnarr cneA).roqr4e

3aKoHbr npupoAbr rd MareMarr.rqecKr,re 3aKoHoMepfrocru s o6uacrz

v cpeAcrBa c6opa, alropr{TMrr 6[ip36orxu PI
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Jlexquq l. 3axonrr reruroBorp t3JlyqeHr,rt

8 2 2 A

Jlexrlur 2. KsaHirosHe csoftcrl I CBeTa t6 2 2 8 4
Parqefl 2. S.reuerrrrr rsaHroBo
$usnnu

14 [exarrr{Kn namnrnoft
39 8 10 2l

JIeKqus 3. CrpoeHpre aroMa 9 2 z 5
Jlexrlut 4. BortHosrre csoficrni MI,IKpOTIaCTI4U t0 2 z 6
Jlenqu.r 5, YpasHeHHe Illoe-nll repa 12 2 4 6
Jlercqr.rx 6. Arorra Bo.rloDotra 8 2 2 4
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SrcsaMeu 36
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. OEPA3OBATEJIbHbIE TEXHOJIOII4I'I

o'crparrr{fl Ha rrpaKrr,rqecKrrx 3aHtrcvsx nprznqrzn[n pacrrera 3 aAaq
,f):

JIEKII14 OHHO-CEMIZ

JlaoopaTopHbre 3aFr

o6yueuue B Manbri(
rpd>< ueronerx);

MACTED-KJIAOCbI

no pa3nuqHbM TeM

nplrMeHeHrre Mynr, Me,rlkra rexnonorufi
zauxruir c [pr,rMerx r{eM KoMnbroTepHbx

JIEKII14OHIIbX 14 ceMaHapcKr4x
14 AoMO Hbrx ponr{KoB

Ha 3epKanbHyro

(IIpOBe,4eHLIe

npesenraqufi
C IIOMOIIIbIO N I,IJIrl KoMrrbrorepa) ;

14HQopMarluor{Ho-K MyHr4KarluoHHbre rexHoJrorr{r4 (np}rMeHeHr,re Sopuaquonunx
TexHoJrorr4fi a"[s Na I4Hfa reKyrrlefi ycnenaeMocrr,r cryAeHToB x.r K sHanufi).

6. OUEHOTIIilbIE CTBA I-JIfl TEKyITIEIO KOH'rPOJrfl y IIEBAEMOCTI{.
IIPOM ir arrncrAIII,Iu ilo urorAM o( BOEHILfl
I.vr hI I4 yIIEEHO-METOII,ITIECKOE OEEC| EIIEHI4E

MO CTO^'ITEJIbHOiT PNN OrbI CTYAEHT B

Ia ocfiosaH Ha oueHKeTenyqufi rcoHrpoJr
HECKO JIbKIZX C O CTABJISIOIIilZ

1. Teuneparypa
yMeHbrrrdrs n 2 paza,'to

l) yueHrlrurctx s 4
2\yeerq'rurclr n 16

2. Ecn:u.rurr4Ha BoJr

ro reMneparypa a6comori
1) ynenvruzracss2
2) yueHsruuraca s 4,

3. Ecnn 3ar{eoHeHg IIJIACTI4IIKV.

roft xre rrJrorrlaAr,r, To

l) ocrauercx u
2) yrr,renrIrru'rc .a2
3) yne,nzuztcxs2

4. 3nexrpon s aroi\lO
cocro.flHrze c eueprneft Eo.

ycneBaeMocrrz rBJrrercs paclpeAel0nnsru

H|-KOHTpOJrf,.1. PesyrtrarrI
2. BrrnolHeuue pr na6oparopnux pa6or.
3, BtrnolHenue xvxzanattuit.

4) ynaenulurac:l n 2 pasa.

Ha KOTOpyrc rraAaeT cBeT, 3aMeHrZTb

1) c' 2) c'

.IIABNEHIZE

lxoArrr ras nos6yxr4eHHofo cocro.rrHr4fl c eHepru$fi El B ocHoBHoe
oroM r,rcnycKaercfl (f oroH. Macca rcnynleHHorl (f orou a paBna

Er- Eo Eo- E, Er+ Eo

5, Vac'rora n
HylIGo r,r3\4eHI4Tb

Marepr{ana Q oroslenaeura

1) ynenuvurss2



rpaHzrle (f nrosfi (perra,
pa6orofi BbrxoAa 4Jrfl. rre

1) ynelrzuznacn;

7. Ouuru Crol
1) nosnor[rra o
2) nogrnep4unu
3) nogrnep4ranrz
4) nogrnep4znra

8.

1)

2)
3)

B s(p(fexre
BbIOI4BAET

repeAaeT
rrepeAaeT

10. Ha prrcyHKe
Bopa, a raKxe ycJroBr{o

Apyfyro, corpoBo
cneKTpa 9Tr{ rrepexoAbr

- cepl4lo llarrresa.
I]epexoA

Bbrpaxaercfl qepe3 paI.LI
Z3MEHf, ETC' KI4HETI{qECKAS .

1) ynenuuraeaercs e 9

l) no:eolulz o

2) no.qreep4urrz
3) nop,rnep4uliz
4) no"4rnep4r,r:rrz

2) yrvrensruuts w2
-

4) yrtlenrru^r" u'l2 p*;
6. llpu 3aMeHe o fo MeTanna Apyfr4M I'ItuHa BOJIHbT,

eHbrrraercr. Pa6ora BbrxoAa AJrr BToporo

2) yueHrurunacb; 3) ne Hsuentrrtra,.

rto I4ccJIeAoBarII4Io ssaur,ro,{efi crBurs. 143.[yqeHI4rI c
I,Irb pa3Mepbr fl.Apa;

yro npr4poAy r43nyqeHr4s;

BoJruoBbrx cnoficrs y gneKTpoHoB;

y o AI{cKpeTHoM crreKTpe 9Heprvrr sJreKTpoHoB

$oron
C IIOBEOXHOCTI4

y qacTb 9Hepfl.rr.r
y qacTb sHeprr4H

BerrlecTBa;

npu ynpyroM CTOJIKHTOBeHI,II;

rrpr{ HeyrrpyfoM cToJrr(HoBeHr4r4.

9. Onrrrrr Opanra u epqa IIo Lt ccJreAoBaHr4ro sneKTpr4qecKo]ro
1) nosnolnJrr4 orr
2) no4r:eep4rznra

3) uo4rnepAr4nn
4) no4rnep rr4nvr rLr

11. B reopnv Bopa

2) yl,renrruaercr n 91
3) ynenuvusaercs n 3

12, Onrnu flenuccd

vrb pa3Mepbr flI.pai
yrc IIpI4pOAy U3ryr{eHrr;
BoJrHoBbx ceoftcre y oneKTpoHoB;
o Ar4cKpeTHOM CrreKTpe 3Heprr4r4 grreKTpoHoB

br crarlrroHapHbre op6urrr aroMa BoAopoAa
br rrepexoAbr oneKTpona c oAuofi crarlzo

fl. kr3ryqenr4eM KBaHTa sHeprr4r{. B ynlrpa$
cepr4ro J\aftrvraua, n nrz4uvrofi - cepnrc Ban

u .racrore KBaHTa e sunzlaoft o6lacrpr

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

palr4yc n-ofi npyronofi op6nrbr oJreKrpoHa B

uepnofi op6uru (fopuynofi , 'n 
= /t'H- 

.

3neKrpoHa npu repexoAe c rperbefi opb
4) ynreutruaercs.n 3 pa":a
5) ne Meuserc-s

z [xreprraepa no 4nQpaxqnz Ha Kpr4cTannax:
b pa3Mepbr flApa;
yro npr4poAy r43nyr{eHr4fl ;

BoJrHoBbrx csoftcrs y gJreKTpoHoB;

o Ar,rcKpeTHoM CrreKTp e sHepf r4rr sJreKTpoHOB

yrcruar r<pacuofi
rro cpaBHeHr4lo c

ATOMAX.

paspflAa I]apax

ATOMAX.

JIaCHO MOAenr4

ofi op6urrr na
o6lacrr.r

n un$paxpaurofi
cooTBeTcTByeT

e BoAopoAa

rrpeAenATe,

Ha nepByro.



)"1

e Bpoftrr / 4, 
gtrs. uapr{Ka uaccoft

oAr{HaKoBbre cKop ocTr{.
o-27 3) 6,57.10-24 4)

1. CrarluouapHbrM )iflaeuenrzervr Illpe4unrepa AJrfl sJreKrpoHa B BoAopoA

vtv*4ur=,
4) h'

2. Eum t - {yurcufl raueer Br4A, yKa3aHHrrft Ha pr{cyHKe, ro

3neKTpoH Ha yqacTKe

L
2 puunu

V

3, B xarorra cnyqae .Iecxr4 ft cneKTp gneKTpoHa cuounroft ?
1) erexrpou B roreHrur
2) snexrpoH B aroMe

ofi sN{e uupuuoft 10-1orr,r

3) snenrpoH B MoneKy BOAOpoAa
4) cno6o4nrd

4, MaxcuuaJrbgoe 3Ha
cocToflHtr{I.f, Ha HaII

r)h ; D zfi; 3) 3

5. Cxonrxo pa3rurrHbrf
n:4?

npoeKrlr.r[ MoMeHTa r.rMrryJrbca gJreKTpoHa, rr
BHelrrHero MafHr,rTHoro rroJrr paBHO

q4rx.

nrzfi uolcer r{Merb gJreKTpoH c f.rraBHbrM K

1) 15; 2) 48; 3) i 4) s4.

BbIM qIICJIOM

m

8,35

-t/L/

D /3v
D/2

3)t o

v
q /3

0,2 r u nporoHa

10'24.

noAo6Horr,r aroMe

o6uapyxrurr

olsrlefocr B I-



6. onpe4eru4Tb aroMl jr r<oropo.o B ocHoBHoM cocro.f,Hr4r,r 3arronHeHbr
- cnoe paclonolKelmr 7 enQrrpoHoB.

1) Cl; 2) Ge; 3) Br; 4) Ti.

3) 6onuue, qena 1/2.

10. llprzHqran llaynur c! B

l) 4lx ncex bIX qacrl{q KBaHToBoMexaHrIqecKofi cucreurr;
2) am crrcreMbr rc) BEHHbIX OO3OHOBI
3) ans crrcreMbr uux (feprr,ruoHoB.

I1. [eneuue qacrlrq Ha rrbr r{ QepMr{oHbr ollpeAerreTc.f,
l) ronrrco rJraBHbrM BbIM III,ICJIOM N;
2) rontxo op6lzranru
3) cnunonr,rM KBaHTo

KBaHToBbrM.rucror{ /:
LII4CJIOM ms;

4) op6watrutnr / ur I,ITHbIM M KBAH'IOB IMI,I III4CJIAMI,I.

12. 3asncuMocrb HOI,I TCIIJIOEMKOCTII Cu xuttu,rccxu
TeMnepaTypbr n
l)

eua Ha rpa(przxe

r)

rrpocTbIX

4)

Crr.l

?R

Cvr

?R

l3.TennoervrKoclb cr4c br, cocronqeft rz3 N : l02s KJracckr TpexMepHbrx
He3 aBI4CIZMbrx f apMoHI4 qecl x ocq[nnrropoB npr4 reMreparype T - 300 K,

I) 414 Ax/K; 2) 4,1 ; 3) 124,2 x[xdK; 4) 41,4 r[N/K.

14. fielaft roJiyqrn qecKyro 3aBr,rcrrMocTb vrolxpnofi

M-clovrueN

Ma aToMoB, C

zu c unnepcuofi

BepAbrx TeJr oT

reMnepaTypbi, paccM KprrcTanJrrrqecKyro pelreTKy KaK
Kocrrr Cu or



5.

'{}.q*

1) cr{creMy
pa3nr.IqrJbrMr4

2) orcrenry
LIACTOTAMT4;

3) crcreMy
qacToTaMU;

4) cl,tcreMy HeB3ar4 yrcqux qacTIZrI, CoBeprlarcqr4x TerrJr
ONIIHAKOBbIMPI

HEB3AI4

qacToTaM

cBfSaH

yrcuux rIacTI4II, COBeplllalol]Iux TeIIJI

qacr[Il, coBeprxarcqr4x rerrJroBbre Kone6agun

rracrl4u, coBeprrrarcqrrx reflJroBble nole6auz

Hbrx rronynpoBoAHHKoB

r4i

cBfl3aH

15. Banenrua{ 3oHa
1) uacruuuo 3arrflTa
2) nomrocrbro 3aHsra AMIiI;

3) neperprrnaelc-r co b ,4uoft souoft nos6yN4eHHbx eneprufi.

16. C ynenuqeHr,reM

1) yeenzurzBaercf,;
2) yrrleurilraeTcrr;
3) He raensercs.

epaTypbr eneKTponpoBoAHocTb rronynpoBoAHrzKo

77 . B o6mcrr{ r{r4:lKr.rx

l) 4upovuax npoBoArz
reparyp y ronynpoBoAHrzKoB npeo6:ra4aer

2) slerrpouuax
3) co6crueHnar npo
4) npulaecnax n b.

T4TIIHT-

L [tx Hyrlouon nepri

MOCTb;

MOCTb;

1) uporoH o6raAaer sa
2) cnun uefirpoua irleq
JJ MaCCbr HyKJTOHOB rI

2. I{ervr Meubrrre oHeprtr
l) 6omrue y Hero 4e(fp
2) uenrmyro pa6ory

5) nreHrure gHeprr.rlr

nApaMLr.

BpeMeHr4, panuuft AnyM rrq
1)s0% 2)67%

Cronrxo 0- u B-
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Pa6ouyro nporpaMMy

flpororon J\!1 or 03.09.20 8 roAa
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Pa6o\as nporpaMMa oTpeHa r,r oAoopeHa Ha 3ACeI.aHrru yqeOHo-M qecxofi KOMI4CCIZI4

HAIIPABJIEHI4' 14 vt4 bre
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