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I{erruu ocBoeHr,rfl Arrcu
ctrerularrrcra uayruoft (pu:zvec
crpor4Tos o6rqeunxeHepHa{ r,r cfre
nrrpa6arrrnaer cueqnlpu.recrzft
OKTBbIBAIOTC.'I BECbMA

ur,rpoKoe Susuxo-uareMarr.rqec
TeXHLIqeCKHe HalpaIlJIeHI4t, y0n
3AAAq r{ Apyfr.rM, }rcr(aTb HecTa
ttpo$eccr4onanbuoft nro6ulrHoc-rz

3 agauu At4 crluilnr,r Hbr :

TeopeTr4qecKalr rroAfoToBKa
OpI,IeHTI4pOBaTbCt B rIoToKe
BO3MOXHOCTb }IOTIOJIb3OBAHI4'

OHr,r cleqrraJrlr3r.rpyroTcf, ;
(foprvrzponaHne Hayril{oro M
[pLrMeHr4Mocrr4 pa3Juryurx S
cTerreHb locToBepHocTr4 pe3y
M ATEM ATI4 TIE CKI,IX METO"UOB

BbrpaooTKa [pLreMoB ]r
rroMofaroqr4x cTyAeHTaM B
o3HaKOMJIeHr,re 0TyAeHTOB C

HAqA[bHbfX HABbIKOB II
pa3.[r{rrHbx $rasnuecxux rBJrerr

,{lrcqunnvHa
npoQeccnoHanruofi
TpeTbeM ceMecTpe.

,{nx ycneruHoro ocBoeHr,rJr
pa3AeJrbn nrrcureft MareMarr.rKr,r:
AnaluruqecKas reoMerpufl 14

(Dyurcqraz KoMrrJreKcHoro [epeMerr
BeporrHocreft u MareMarr4qecroft

OcsoeHze .4LIcrItzrrJII4HbI II
lJraHa: <Ocnoebl HaFlorexHouorafi
< Hayrrro -r.rccJreAoB areJrrcKat

3. KOMTIETEHIIUTI OE

B pe:ylrrare ocBoeHv.f, Arrcur4
peyJrbrarbr o6pasonanul :

l) 3uarr:
o (pyu4aueHriurbHbre 3aKoH

rcnanronofi Qzsuru (OIIK-l).
2) Yrraerr:
O IPI,IMEH.f,Tb MATCMATI4qECK

3) Bna4err:

T.UEJII4 BOEHrrfl Ar,rcqu[Jrr4Hhr (MoAyJrfl)

rr <Knanronax (fnsuxD) stsrf,ercr odecne.reHne 6y4yrqero
6azotrt, ua roropoft B ntrclrefi rexuu.recKofi [rKoJre

aJrbr;.ar noAforoBKa. flo cueAoBareJrbrroe Lr3freHr4e (f uruxu
MeroA MbrruleHllf,, Susr,luecKylo r4HTyHUr4ro, Kotfopbre
brMr4 vr B Apyrlrx EayKax. Cueqzeurucrur, rroJryqr,rBrrrze
oopa3oBaHr.re, MoryT caMocTorTeJlbHo ocBar4BaTb HOBbre

paOOTaTb B HIIX, JIeTKO IIepeXOAIITtb OT perneHr{r OAHr.rX
bre r4 HerpaAuur4orrHbre rryrtr, qro oco6eHHo BaxHo AJu

rrerluiurr{cToB B ycnoB}rtx ycKopeHHofo pa3BrTprfl TexHrrKrr.

o6nacru $usraru, rro3BoJu{roqa-s 6;yayur{M r4rHxeHepaM
ft n rexuraqecxoft zH(popruaqzrz u o6ecneqr4Baroqar r,rM

onrrx SnsuqecKr4x [puHrlr4rroB B Tex o6lacrxx, B Kor,opbrx

vfl, B qacTHocTr,r [paBIIJrbHOro IIoHI4MAHkrs. tpaE\41\
qecKrrx uonxrvtfi, 3aKoHoB, reopuit il yMenkrs, orleHn{Barb

TaroB' rlonfrelrHblx c noMorqblo gKc[epI'IMeHTarbHbIX lIJIt4

perueurafi KoHKperubnx 3aAaq rr3 pa3nhrx o6nacreft $usuxu,
efturena perrrarB r{HxeHepuhre 3aAaqr4"

ueuuoft nayuuoii a[raparypofi r nupa6orxa y Hr4x
oKcrrepzMeHTuurbHbrx HayqHbrx uccle4onanzfi

pr tr orleHKr,r [ofperrrHocreft usuepeuzffi.

2, MECTO B CTPYKTYPE OTIOTI BO

<Knauronax (f LIKa) OTHOCIITCA

oopa3oBaTen ofi rrporpaMMbr.

(fr.rsrrxu cryAeHTaM ueo6xo4unro 3Harb cJreAyrorqlre
I,I cqr4cJleHl[r e, Irlnrerlr a_nbHo e r{cquc JreH 14 e,

na.f, arre6pa, Pl4rr, SneIraentu rleKTopHoro aHarrrlrca,

, r{u$$epeHr-{}rBJrrrHbre ypaBHeHra;r, 3reueHTbr reopr4r,

oAr.rMo AJrr r43f{eHr4.rr cJreAyroqux Ar{cqurnvH yre6uoro
<Teopzr BeporrHoc,refi. u MareMarr4 qecKilr crarvcrr{Ka).
, BbrnoJrHeHr,re BbrrryoKnofi xs anprQu raquonuofi pa6o.rrr.

TTIEIOCfl , OOpMI4pyEMbIE B PE3yJIbTATE
OCBOETI Arrcu[urrrHbr (MoAyJrfl)

o6yraroqufic.f, AoDKeH AeMoucrpr,rpoBarb cJreAyrcrrrr{e

lprrpoAbr u MaTeMaTr4qecKr,re 3aKoHoMepHocrr4 n o6nacrr,r

K 6ason0fi qacrr4 6lora
Irlsyrenze Alrcrlr4rrnvHbr

B.l ocuonsofi
IIpOXOAT4T B

MeroAhr AJr{ perreHr4f, npar(TLrrrecKr.rx sap:as (OIIK_ 1 ).



O HABbIKAMI,I KOPPEKTHO yJrr.rpoBaTb ecTecTBeHHOHarrHbre 3aAarrr{.

4, CTPYKTYPA

O6rqas rpyAoeMKocrb Ar4crlr4

coAEPXAHr,rE Alrcq[rrJrutHbr (MoAyJrfl)

IIbr cocraBJrrer 4 saqerubre eAtrHr.rq*,l44 rraca.

r{e pa3AeJrOB Ar.rcqurrJrrrHbr

Teuu, paueJrhr 4tror\kr

Bu4rr yue6uoft pa6oru, uclrcua.r
caMocrorrenbHyro pa6ory c'ryAeHToB

r{ rpyAoeMKocrr (n vacax)

O6rev
yqe6Hofi
pa6o'ur,

c npuMeHeHrreM

t4HTepaKTnBHbrX

MeTOAOB

(s uacax / %o)

<Dopmn'reryuero
KOH'rpOJrf,

ycIIeBaeMocT14

(no HedenrJtt

cenecmpa),

Sopua
lrpoMexylo.rHol

aTT€C',rauuil

(no Celt4ecmpaM)

Ksarrronas [p]rpoAa

Srerraenrrr xnanronofi
MEXAHIIKII I{ ATOMHOT

3reuenru Suslmu
fl\pav
3JreMeHTaprrbrx
qacTr{u

2/33%

Jlerqrl,r 1. 3anonrr rerJroBoro

Jlexqux 2. Knanrosrre cBoficrBa cBera
Parqer 2. 9.xeuerrrrr rsarrronofi

Jlenqur lJ. Crpoeuue aroMa
Jlerqux 4. Bonnoerre cBoficrBa

Jlexuus 6. Arorr,r

3|.9"leueurbr 6rl3rlnrl T
Jlerqx.rr 7. TeuloerraKocrb rBepnbrx
JIerqu.fl B. 3onnas
ParAe.n 41. S.nenrenrrr rpr.r:uru n.qpa
qacTflII

Jleruzs !). Arorvrsoe



TOId

5. 0E

O .IIEKIIUOHHO-CEM}IHAPCKASI

,ira6opaTopHbre 3 aHfi Tr,rfl ) ;

A3OBATEJIbHbIE TEXHOJIOIIII4

o6y.reuux (rpa4zquoHHrils JreKrlr{oHHbre

ooyqeHr{e B MaJrbrx rpyln
'rpdx velonex);

(nrruonnenue la6oparopHbx pa6or B rpyrrax pr3 AByx r{Jrr4

. t\,racrep-Kraccbr (Ae wfl Ha npaKTuqecKr4x 3aH[rr{sx lpuHrlr.rnoB pacnreTa gaIiaq
no pa3rllqHblM TeMaM);

O ]IPIMEHEHI,IE MYJIbTI,IM

:t anstuit c [pr.rMeHeH]reM
0 rroMorrlbro [poeKTopa a

(npone;qeune neKrlr{oHHhrx r4 ceMr4napcKrrx
[peeHTarlnfi z AerraoHc'rparluoHHbD( ponr.rKoB

rau(f opuaqraoHHbrx
KoHrponrr ruanafi).

rexnolorrafi
IIbroTepHbIX

urrcrepa);
. us0opruarlnoHHo-KoMMyr{ HHhre rexHoJroflrr,r ([pvMeHeHr4e

TexHoJrorr4 ft l1ns MoHr4Topr4 ra rer<yruefi yc[eBaeMocrr4 cryAeHToB tr

ocrn flBIrflercr paclpe4en€nnnna Id ocHoBaH lfra orIeHKe

1. PesylrrarlrpeftrzHr-lco
2. Brrnonneuve Lr 3arrrvrra pHbrx pa6or.
3" Brrnoluenue npaKTr4 3AIIAHVPT,

l. Teuneparypa a6comors qepHoro rela T : 6000 K. Eclu reruneparypy rena
yr\{eHbrxtrrs n 2 paza, To gr{epferLl

6. OUEHOIIHbIE
IIPOMEXYTOq

Ar4CrluflJrrrHhr

Torcyqlrfi KoHTpoJrb yc
IIECKOJII,KI4X COCTABJI'IOWIX.

1) yrraeurmvrrcr B 4 paza
2)ynenuunrcx n l6 par

2. Ecnu AnrrHa BoJrHbr.

To reMrreparypa a6conrorHo qepH

1) ynenu.ruJracb B 2paza
2) ynaeHrrtrlJracb n 4 paza

Er-Eo Er-E,
1)c2Dc'3)

5. Hacrora [a.qaroruero Ha
HyxHo rr3MeH[Tb 3AAepXr4

eHT LI3nfIeHpIs yMeHI'IIaeTct BIpOe.
HarrprxeHr.re, ecJrpr padorofi BbD(oAa
e6pevr?

f A AJIfl TEKyIIIEI'O KOHTP O JI'I yCIIEBAEMO C TI{.
ofr ATTECTAqI,IT4 rlo r4TorAM ocBouldlkrfl
YIIEEHO-METOAI,IqECKOE OBECIIEIIEHI,IE:

CAM flTEJIbHOfr PAEOTbI CTYNEHTOB

cBerrrMocrr a6colrorHo qepHoro rera
3) ynenuuzrcxn2paza
4) yuenrnrtrrc . B 16 pas

IIItU{ MaKcr4MyMy r{3ryqeHr,rr yMeHburr.rJract n 4 paza,

3)ynenzuuilacbB 4paza
4) yrvrenrruty.ilacb s2 paza.

3. Ecnu 3arrepHegHyro n
)Ke rrnoqaAl,I, To CBeTOBOe

IrKy, rra KOTOpyTO rraAaeT cBeT, 3aMeHlrTb Ha 3epKanbHyro

1 ) ocrauercr Her,r3MeHHbrM;

2) yrr,reurnrrrc.f, B 2 paza;
3) ynenuunrcxn2paza.

4. SnerrpoH B aroMe rrepexo Lr3 BO3OyXAeHHO|O OOCTO.rrHr.rr c sHeprraeft E1 B ocHoBHOe
oocroflHlre c eneprzefi Es. llpu er-o rrcrrycKaercx (porou. Macca vcryqeHtl{oro Qoroua panHa

VE

4)

Bo crolrxo pas
SneK:fpoHa vr3

N{arepr4a-[a QoroenenaeHTa Mo]KHo rr



1 ) ynenH.rr,rrs n 2 paza;

2) yrr,reunmrdrb B 2pasa;
6. tlpu 3aMene o,qHoro

rpaur.rqe (poroe(p(pexra,
pa6oroii BbrxoAa Anfl repBoro

l) ynenuuunacr;

7.

l)
2)
3)
4)

Onrrrrr Ctonerosa no u
[o3BOJil4Jrr4 OIIpeAeJI]rTb

[oATBepAr.rJpr KBaHTOByTO

rIoATBepAr{irIlI Hrurlrrrpre

[oATBepAprJrr4 rr,rnoTe3y o

8. B sSQerre Konrurosa
l) nrr6znaer oneKTpoH c
2) ilepegaer eJreKrpoHy qaor
3) uepe4aer oneKrpoHy

9. Onrrrrr @panr<a u fepqa
I ) nosnonunlr orrpeAenr,rrb
2) no4rnepArrJrrz KBaHroByro
3) nogrnep Aurr :uurnlrtre
4) uo4rnepAr,rJrr4 n{[ore3y o

10. Ha puoyHKe uso6pax<en
Eopa, a raKxe ycJroBHo

Apylyrc, colpoBoxAarouluec.f,
crreKTpa 3Tr.r [epexoAbr Aaror
- cepLrm llarrreHa. Hau6onrurefi
IIepexoA

11. B reopuu Eopa pa4a

BbrpaxaeTc.s qepe3 pal'vyc
I,I3MeHSeTC' Kr,IHeTLrqecKalI SHepII4t

1) ynenu.rnBaerc-f, n 9 pas
2)yuenruraercxn9pas
3) ynennuzBaerc.f, n 3 pasa

12. Onrrrrr flennccona rz

I ) nosnonzJrr4 orrpeAeJrr.rrb

2) uo4rnepAr{Jrra KBaHToByro
3 ) no4rnep Avrrrur Hurrlqlre BoJr

4) no4rnep Avrlru runore3y c) M CIIeKTpe gHeprrrr4 sneKTpoHOB B aTOMaX.

r{qr{rb 
" 
Ji p*,

'IIII,IT' 
U Ji P*'

.qpyII,IM Ankrua BoJrErEr, cooTBeTcTByroqafl xpacnofi
Pa6ora BbrxoAa AJrs BToporo Mera:rJra no cpaBHerrurc c

2) ynr brrrr.rJracb; 3) ue usrueHlrJracb.

I.IIO B3AHMO NEfiIATBLTfl }rcJrYqEHI,Ifl C METAJIJIAMI:
fl4pa;

pr4poAy u3nwelJprfl;
csoftcrn y gneKTpouoB;

M CleKTpe sHepil4r.r sJreKTpoEroB B aTOMax"

HOCTI{

3)

4)
MC

5)ocranurs 6ee usMeHeHnfi .

rreprr4I,r

Hepfur,r

BEIIIECTBA;

rrpr4 ylpyroM cToJlrKHoBeHr4r,r;

rrpr{ Hey[pyroM cT'oJTKHOBeH]ar{,

r4ccJreAoBaHr4ro sJreKTpvqecKoro pa3pflAa B rrapax pTyTr4:
nApai

onrrx csoftcrB y gJreKrpoHoB;

crreKTpe 9Heprulll gneKTpoHoB B aTOMaX.

crarlr4oHapnrre op6rzrbr aroMa BoAopoAa couracHo MoAeJrn
lepexoAhr 3JreKTpoEra c o"qsofi crarl[roHapuofi op6ur:rr na

I{eM KBaHra oHeprur. B ynrrpa(luoneronoii. o6nacrn
Jlafiuana, n nz4rarr,rofi - cepruo Eanrrraepa, n zu$parpacuofi

KBaHTa n nr,r4uuofi o6nacru cneKTpa coorBercrByer

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

n-ofi npyronofi op6zrbr gJreKrpoHa B aroMe BoAopoAa
)

op6uru $oprrayuofi: 
l'n = ft'h-. 

onpe4erzre, Kax
Ha rrpt4 rrepexoAe c rperreft op6nru Ha rrepByro.

4)yueurruaercrrn3pasa
5) ue rueuaercx

uo 4z(fpaxquz
flI.pa;

poAy I,I3IytIeHVs.;
errx onoficrB y 3neKrpoHoll;

I{a Kpr{cTilJrnax:



4)

2"

1.). Cpannure AJrraHy
rraaccoft m: 1,67.10-" Kr, l

)"/
Epoftrx / 2o porr[ap]rKa uaccofi m: 0,2r ]r nporoHa

l) 6,57't0-27

BOJITIbI

2) 8,3

I,IMEET

L
2

1. CraqvouapHbrM ypaBHelur4
SBIf,ETCIg YPABHEHI,IE

4t^* *4nv =o
1) d"x h"

v'v*'4( u ' ze2'\

2) ft'( 
+4"%;.)*

Vrv* +f ,-3r"-.'l,
3) h'\ 2 )

n )rmY'V+#Eyt=g
h'

Iicnu y - @yurqrr

V

5. Cronsro pa3nuqHbrx
n:4?

4) g,35.lo-24.

Illpe4rznrepa Arrs. eJreKrpoHa B BoAopoAouo4o6Hou aroMe

r4A, yna3aHurrfi na prac].HKe, To BeposrHocrr o6napy)r(r4Tb

1)

2)

3)

4)

L.*
sJreKTpOH 

"U 
yru""*. 6

1,/

7s
r//2
5/
7e
r/
/3

3" B rcaxona cnyqae oHeprerra rft clerrp gJreKTpoHa cnnomuofi?
e ruupnnofi 1O-tunrl) sner<rpoH B roreHrlraanrnoft

2) snexrpoH B aroMe
3) enexrpoH B MoneKyJre
4) cn,o6o4nrrfi sler<rpon.

4. MaxcznraJlbHoe 3HaqeHI{e
cocTOgHr{I{, Ha HarrpaBJIeHIIe

I{ MOMeHTa r.rMnynbca gJreKTpoHa, Haxorruerocs s f-

Dh; D2h; ,3h"
fo MaTHzTHOfO noJrt paBHO

l-

Hl

EI]

4) ft

lLl

1) 15:; 2) 48; 3) 32; 4) s4

MOXteT rrMeTb 9JreK-fpoH C UIABHBIM KBAHTOBbIM qI,ICJIOM



6. Oupe4enrrrb aroM, y
- cJroe pac[onox(eurr 7 sn

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

7 . CpegaHa3brBaercr aKTvBr{
l) nomrocrbro rrourorqaer
2) froJrHocrbro paccer,rBaer
3) yaununaer rra,{arcrqee Ha

8. Cucreua HaKarrKr{ Jra3epa u
1) cos4arr uHBepcHyro
2) nrrsnarr BbrHyx(AeHHoe r43Jr

3) o6ecne.rr{Tb BbrcoKyro

9. Pacctrorpr.rM ABa K

sHeprurrMr.r E1 u E2, npNveu E2 >
HACEJIEI{HOCTbIO. ECJII4 IILICJIO

1) panuo qvcrry aroMoB Nz c s
2) lrenuue, veu N2;
3) 6rurure, qerr.r i/2.

10. IJpuuqun flaynn cnpaBeAn
1) 4:rr Bcex roxAecrBeHHbrx
2) 4tx crrcreMbr roxAecrBeH
3) anx crrcreMbr roxAecrBeHn

1 1. lleueune qacrurl ua 6osonu
l) rolrro ruraBHbrM KBaHToBbTM

2) ronrr<o op6rEmnrurru rc

3) cnuuonrru KBaHToBbM r{t4

4) o1>6watbHhrM I uvl trnur:a

12. 3asucuMocrr lronapnoii
TeMnepaTypbr rrpeAcTaBJreHa tHa

1)

Cy

13.T'eunoeuKocrr, cr{creMbr.
He3 aBu cr,rMbrx rapMon r4qecKI{X

l) 414 ANdK; 2) 4,14 AN/K;

14. ,\e6aia ronfrun

3R

TeMlepaTypbr, paccMaTpr.rBatr Kpr{ qecKyro perxeTKy KaK

TerrJroeMKocTr4 C1a oT

B ocHoBHoM cocrorHrzr{ 3arroJrHeHbr K. L. M - oJror,r u n N

ECJII4 OHA

HA HEC V3NVqEHI,IE:

IIIee Ha Hee r{3JrrreHr.re;
r,r3JrrreHr4e.

n arrrasHoft cpeAe;
ne (poronon;

na3epHoro lr3JryqeH[rs.

cocTorHl4r, B KOTOpbX HaXOAI{TCJI Cr4CTeMa aToMoB, C

uunepcuofi1. Cucreua 6y4et HaxoAr.rrbc.fl B cocro.snvru c
N1 c eneprueft El6y1er

Ezi

II KBaHToBoMexaul,rqecrofi czcreurr:
6osonor;
(peprrruonon.

IICIIOM N:

uuclorra /;

M KBAHT OB.bIMU III{CNAMI4.

KOCTT4 Cy xuM'nveCKLI [pOCT]bIX TBepAbrx TeJr oT
I{KE

(pepunourr orpeAenflerct

Cy

3R

2) 4)3)

Cv
?R

T

Ir3 N : 1025 KJraccr{rrrecKr,Ix rpexMepnbrx
poB rrpr4 reMrreparype'T:300 K, panna

3) 124,2 r<INc/K; 4) 41,4 K,hrdK.

KyIO 3aBI4CLIMOoTr IuOnxpnofi



l) cl,tcreMy HeB3ar{Mo
pa3nI,IrIHbIMV qaoTo',raM[;

2) oucrerrly cBr3auHbrx rraor
qACTOTAMI,I;

3) clrcreMy
qacToTaMI4;

4) cr4creMy

O,IIUHaKOBbIMLI

ax rracrr.rq, coBepruamqux renJloBble Kone6alll{r c

coBeprualorr1tlx TenJroBr,re KoJre6anus c onI,IHaKoBbrMLI

cBr3aHHbx 11, coBeprrrarcrlux rerrJroBbre r<one6anus c pa3rr.rqHbrMrd

HeB3ar,rMo.ueficrn
qACTOTAMLI.

qacrvrl, coBeprlaroilIt4x relJroBbre role6anns c

15. BatenrHar 3oHa co6crseH x [oJryrrpoBoAH]rKoB
l) .racrravHo 3aHrra gJreKTpo

2) uonuocrbro 3aHrra
3) neperprrBaercr co gouofi nos6yN4ennux sneprr,rft .

16. C ynenzqeur4eM TeMlepary
1) y.eenu.ruBaercr;
2) yrueurruaercr;
3) ne uenrercr.

9JreKTpolpoBoAHOCTb rroJryrrpoBoAHr,rKoB

17. B o6nacrr.r Hr{3Kr4x reNd y [ony[poBoAHr{KoB npeo6na4aer
I ) 4rrpounax rpoBoAr4Mocrb;
2) slerrpoHHas [poBoAr,rMocrb
3) co6crneHHaf, npoBoAr{
4) nprarvrecnar npoBoAr4 Mocrb.

l.Ans HyKJroHoB BepHbrMr.r t cJreAyroque yTBepxleHr4t

1) nporou o6naAaer 3ap.flAoM,
2) cnnu neftrpoua MeHbrrre crr
3) rrraccrr HyKJroHoB [paKTntrec
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Craquonapnoe ypaBHeH IIIpe4uurepa.
.rIMe.tlacruqa B rrorerr
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30. SnerrporpoBoAHocrb TBepAbrx Tenaueparyprraa 3aBIICLIMOCTb

sHeprr{fl cB_rr3r4

9JTeKTpOUpOBOAHOCTT4 JIoB r4 rroJryrrpoB oAHr4KoB. Yponenr CDepnar.

33. 3axonu paAr{oaKTrrB a4a. Anr(pa-, 6era- u raMMa-r,r3Jryr{eHr.re.

br coxpaHeHr.rx. Peaxqus. lelre:r.vr.fl flAep. I]eunax peaKrlr{,
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