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U,ensuz ocBoeur,Ir ArrcurIrrJr
clerlr4arr[cra naymoft Src
crporlTcfl o6rqezuxeuepHafl r,r c
ar-rpa6arrrnaer cneqz(fu.recxuft
oKa3brBaroTcr BecbMa
mr.rpoKoe $usnxo-nrareMar[qec
TexHr.rqecKr{e HanpaB lreHurfl.,

3aAaq K Apyrr,rM, t4cKaTb

npo$ecczoHalrnoft uo6rEuuroc:ru
3 a4avu Ar4 crlr4rrJrr4 Hbr :

TeopeTr.rqecKar [oAroToBKr]
opileHTI{poBATbC , B ITOTOKe H

]B O3MOXHOCTb I4C[O JIb3 OBAHVIfl

oHrr c[eq[iurr43r.rpyroTcr;

SopuraponaHr.re Ha;,^rHoro M
IIpIIMeHLIMOCTI4 pa3Jll4.[rsrx (p

cTetleHb AocToBepHOCTr.r pe3y
MATEMATI,IqC CKI4 X METO,IIOB

BbrpaooTKa [pr4eMoB tr
rloMofaroqprx cTy.4eHTaM B

o3HaKOMJreHr.re 0TyAeHTOB C

HAqAJIbHbIX HABbIKOB II
pa3flr.rqHbrx Qusravecnux rBJre

Aucqraulr.rna
npo(peccnonanrnofi
TpeTbeM ceMecTpe"

[nx ycueuHoro ocBoeHr,rJr
pa3Aenbr nrrcruefi MareMarr.rKt4 :

AualzruqecKaf, reoMerpr4s. v lrtr
(Dynmquu KoMrrJreKcuofo
BeporrrHoc r efi n MareMarr.rqecnoft

Oono eHrae Ar.rcqulnr{Hbr
lnaHa:,<Ypanneuzr MareMarr{rrec
crarr4crrrKD), <Teo;rvl cnyuafiu
Brr[oJrHenr.re BbrrrycKr{oft nnanu(f z

3. KOMTIETEHUI4I4 OI;

B llesynmare ocBoeHrxr
p$yJrrrarbr o6paronannr:

l) 3narr:
o (pyn4arueuTaJrrubre 3aKoH

rcsanroBoft $usuxu (OnK-l ).
2) Vuerr:
O TIPKIMEHSTb MATEMATT4 MeroAbr AJrr p eureH ufl . np arrrkrqe cKlrx 3 aAatr ( OnK- 1 ).

II O CB OEIJMfl AHCUI4TIJII{HbI

rr <KnaHronar Su:uxa) nBJrrercs odecne.reHue 6y4yrqero
Sazoit, ua roropofi B nrrcrrreft rexnzqecroft IuKoJre

uurbrrafl, [oAroroBKa. IlocleAoBareJrbrroe r43yrreHr{e (f vsznra
MeroA MbrrureH[.s, QzsravecKyro r,rHTyr,rq]rrc, Koropbre

ifrtrtr I B npyfux r{ayKax" cnequzurr.rcrsr, rIoJryqr4BIIrI,Ie
o6pasonaurre, Moryr caMocro-f,TeJrEHo ocBarrBarb HoBbre

pa6orarr B Hr{x, flerKo rrepexoA}rrb or perueur{s oAHprx
ble 14 HerpaAr.rrlr{orrHbre [yrr{, .{ro oco6eHHo .BaxHo ,4Jrt

cToB B yCnOBr4sx yoKopeHHoro pa3Br{Tr{r TexHr4Kr.r"

o6nacrr.r $uzvxu, rro3BoJrf,rorqax liygylllrM rzHxerrepaM
oft u rexun.recxoft uH(poprraaqzra u o6ecueqrlBaroqa_fl r4M

@nsr,Iuecrcux npr,IHrlr,rloB B Tex o6lacrnx, B Koropbrx

Hurfl) B qacTHocTr,I [paBr4nbHolo noHr,rMaHvs rpaHrzll
[qecKr,rx rtonlTufi, 3aKoHoB, reopuft kr vrre:avrs, orleHuBarb
TaroB, [onyqeHHblx c rIoMoIrIbIo 3Kc]repI4MeHTanbHbIX ]IJII4

pemenrafi KoHKperHblx 3aAaq r.r3 ptt3Hbrx o6nacreft Qzsuxu,
efiureru perxarb r{HxeHepHhre 3aAaqkr.

Ir.reunoft uayunoii arraparypofi u ntrpa6or:ra y Hr4x
eHI,I.rr 3Kcnepr4MeHTanrubx Harlubrx uccle4onanuft

rr u orIeHKr{ rrorperrrHocrefi usuepeurain.

TIJIIIIIbI B CTPYK']IYPE OfIOtI BO

<KnaHTona.f, r4Ka)) OTHOCVTTCfl

2" MECTO

o6pasonaren ou nporpaMMbr.

(pzszrcu cryAeHTaM neo6xo4rarrao 3Harb cnenyrorlr4e
III,raJrbHoe v cqr4 cJreHl,Ie, ZurerpalbHo e I,Ic urlcJreHu e,

naa a-ure6pa, Px4l,,l, 3lelrentrr neKTopHofo alaurvaa,
, .{u$$epeHrlr{rrJrbHhre ypaBHeHzr, OlenaenTbr reopr4r{

Ar4Mo Anf, u31nrerrvrfl crre4yroullrx ltprcqfirrnr.rH yre6Horo
Qr.Israru>, <Teopuu BeporrHocteii u MareMarr4rrecKa,
rrpoqeccoB>, <<Haytro-raccJreAoBarerbcKas pa6ora>,

uofi pa6oru.

IUEIOCfl , OOPMI4 pyEMhItE B PE3yJIbTATE
OCBOEH AI4C IITTIIJI,| HbI (MOAyJr fl )

o6yralorqzfi cx 4olxeu AeMoHcrprrpoBarb cneAyrcrqve

npIIpOAbI 14 MaTeMaTLIqeCKlae 3aKoHolMepHocTlz B oonacrl4

rc 6agoe0fi qacrr.r 6loxa
Zsy.reune Alrcllr4rrJlr.rHbr

8.1 ocrosuofi
lpoxo.4rrT B



3) Bna4err:
O HABbIKAMI,I KOPPEKTHO MyJ[4pOBaTb ecTecTBerrHoH€r]rqHbre 3a4a'skr.

4. CTPYKTYPA coAEpxAHr,IE AIICUIilJII,IHbT (MOAyJI^fl )

C)6rqar rpyAoeMKocrb br cocraBJrf,er 4 sa.{erHble eAr,rHr{rIH,144 qaca.

Bcero

r{e pa3AeJrOB Ar.rcqrrrrJrrrHbr

Teiurr, ptBAeJrhr Ar,rcrlkr

PasAer .1. Knanronafl
Jlexqa.r l 3aronu reruroBoro H3JryLre

2. KsaHrosrre cnoficrsa c

Bugu yre6roft pa6oru, BKrrroqarr
caMocrorreJr6rryro pa6ory cryAeHToB

a rpyloeMrocrb (n .racax)
'O6reu

yre6noit
pa6orn,

c IrpuMeHeHueM
nHTepaKTqBHbtx

MeTOAOB

(s uacax / Yo)

(Dopuu rexyqero
KOHTpOnt

ycneBaeMo0T!l
(no uedetnu
cenecmpa),

rloprua
IlpoMox{yroqHofr

aTTecTaun14
(no ceuecmpan)

t2 / 75%

3neurenru KBaHToBofi

MexaHI{Kr{ lr arounoft I}t / 55Vo

r0 / 71%

Srelrenru Qusuxu
flIpa Lr

SJrevreHTapHbrx

sacTr4rI

Peftursr-
xoHrpolr J\b3

Jlerqu.r .1. Crpoeuue a.roMa
Jleruras,4. Boffrosrre cBoftcrBa
Jlexqur 5. VpanueHpre
Jlexqu.a 6, Arorr,r

PagAe.n 3. 9leuenrrr $ulunr.r rne
Jlexqur 7. TennoerraKocTb

8. 3onnas reopa.f, TBe

Par4e;r 4. Slenaeurbr QHBIIKu qApa eMeHTapHbrx

Jlerqn-r !). Arontroe



f,. A3 OBATEJIbHbIE'TEXIIOJIOTU A

r{cTeMa ooyqeHr,rr (rpa4uqzoHHr,re JreKrlr{oHHbxe

(nrrnonuenue na6opuropHbrx pa6or B rpyrrax r43 AByx lrnr4

Ha npaKTr,rqecKrrx 3alJfl'wrfly^ rrpnHrlr4rroB pacr{eTa ga!.alcl

rrpr,IMeHeHr{e MynbTr{ rexuolorr,rft

neKrlrroHHo- ceMHr{apcKar{

.na6oparopHrre saHarrax);

OorreHr,re B Manbrx fpyrr
rp€x.reloner);
Macrep-KJracchr (AeMoH
rro p&]Ir,IqHrrna reuana) ;

galasruft c rrpLrMeHeH[eM Hbx
c lroMorrlbro [poeKTopa r{J] nbrorepq;
rm(f opnaaqr4 oHHo -KoMMyr{t4

TexHo Jron{ fi p.ns MoHr.rrollkl

([poBeAeH[e JreKrI]roHHbx r,r ceMr.rHapcKr.rx
rrpe3eHTarluft ra AenroHcrparlrroHHbx poJrr.rKoB

6. OUEHOTIHbIE
TIPOM

AIICqU IJII,IH]bI

Tenyrqnfi KoHTpoJrb ycn
HECKOJIE,KI,IX COCTABJI'IOIUI{X.

1) yrr,reHrururcs. B 4 paza
2)ynetmuurcx n 16 pas

2. Ecnu lrrvna BoJrHbr,

ro reMrreparypa a6conroruo
1) ynennvraJracb B 2 paza
2) yuenuurlJracb n 4 pasa

Hyxr{o Lr3MeHr{Tb 3aAep}Kn

cBerr,rMocrr a6comoruo qepHoro rena
3) ynenzuzrctn2 paza
4) yueHrurvrrc . B l6 pas

yloqar MaKcrrMyMy r,Bnr{eHr{{ yMeHbrrrr,rJracr) n 4 pasa,

oHHbre rexHoJroru[ ([prrMeHeHr4:e un(f oprvraqr{oHHbx
KoHTpoJnr sHarrnft).reryqeft ycleBaeMocrr4 cryAerrroB 14

IJ\A TEKyTTIEIO KOHTPO JTT{ ycfrEBAEMo C Tr,r,
ofr ATTEcrAUr,ru IIo r,rrorAM ocBourrwfl
yTIEEHO-METOAI4qECKOE OI;ECIIETIEHIIE

CAM -f,TEJrbHOfr pnnoThr CTyAEHTOB

rBJrrercr pacrtpeAeJr€nnrna u. ocHoBaH [ra oUeHKe

1. Pesynrrarr,r peftrnu
2. Brrnolnenrre r.r 3arrlr4Til ux pa6or.
3. BrrnonneurdelpaKTr{qec x sa,[auufi.

I
1. Teuueparypa a6con qepHoro rena T : 600C1 K. Eclra rerranepatrypy rena

yMeHbrrrr.rrt n 2 paza, To sHeprerr{

3. Ecnz 3aqepHeHHyro IIKy, Ha KOTOpyrc nALaeT CEeT, 3aMeItI4Tb Ha 3epKaJrr,HVIO
HI4Erofi rxe rIJIorrIaALr, To cBeroBoe

I ) ocranerc;l Her,r3MeHHbrM;

2) yrr.reurruvrrcs. B 2 pasa;
3) ynenn.rutct n2pasa.

4. l3nenrpog B aroMe n zs nos6yxgeHHoro oocTo.sHr{r c eneprzefi E1 B OCHOBHOe
oocrosHue c eneprr.refi Es.f[pu r4cnycKaerca S oron. Macca, u cryrrleHHoro Q oron a p ar,Ha

_F Er-E, Ert-Eo
4\hc{\c,,, Jt

))l) c- 2) c-

5. r{acrora rranaroruero Ha

TEJIA

3) ynenr,r.ruJracb B 4 paza
4) ynaeHuuwJracb n 2 paza.

T I,I3nfIeHlIt yMeHrrIIIaeTC.[ BIBO€.
HafIp.sxeHI,Ie, ecJrr,I pa6,orofi BbrxoAa

ue6peur?

Bo crcorsro pas

SneKTpoHa vr3
Marepr4arra $oroenelreHTa Mo)KHcf rr

l) ynenzurzrs n 2 paza; la
vrqvrrb n ^t 

z par; 5)or;ranurr 6es zsrdeueHufi.



2) yrueurrurrrb B 2 pasa; 4)
6. IIpu 3aMeHe oAuoro

rpaHlrue QorosQ$eKra, yMeHb
pa6ororla BbrxoAa AJrr rrepBoro

1) ynenuunlacr; 2)

7. Onumr Cronerosa no
I ) nosnonuJrr{ orrpeAeJrr{Tb

2) uo4rnepArrJrr,r KBaHroByro
3) no4rnep Avrrvr Haurwilrc
4) uo4rnepArrJrrr rulore3y o

8. B sS(perre Kounrona
1) nu6unaer oneKrpoH c
2) nepe4aer eJreKrpoHy qaor
3) nepe4aer eJreKrpoHy

9. Onrrrrr OpaHrca z fepqa n
I ) nosnolvJrrr orrpeAeJrrrrb
2) no4rnepArrJrr{ KBaHToByro
3 ) uo4rnep rvrrvr :aurkrqve
4) uo4rnepArrJrrz rr.rlore3y o

10. Ha prcyHKe zsodpaxcen
Bopa, a raKxe ycnoBHo

Apyryrc., conpoBoxAarotqrect
c[eKTpa 3TV rrepexoAhr AaroT cepu

- ceplrrc llarrreHir. Haz6onrurefi
repexoA

11. B reopnu Bopa

BbrpaxaeTcr qepe3 paAvryc fre
r{3MeHteTct Kr4HeTI4qeCKar 3Hepfl{t

1) ynenrauzBaercr e 9 pa^:

2) yrrrenruaercJr n 9 par
3) ynenuuuBaercr n 3 pasa

12, Onrrrrr,{enuccoua z .{xe
1 ) noseonzJrr,r onpeAenrrrb
2) .uo4rnepAlrJrrl KBaHToByrc n
3) .no4rnep Aurru lr'urrrr{ue Bor
4) no4rnepAr4Jrr.r frlrrorey cr cKpeTHoM cneKTpe sHeprr4r,r sneKTpoHOB B aTOMax.

'IUI,IT' " 
Ji P*'

Apyrr{M AnLTrrA BOJrHbr, COoTBeTCTByrOrIafl xpacnofi
Pa6ora BhxoAa Anr BToporo MeriiurJra rro cpaBHeHr4ro c

brrr[nacb; 3) ne usMenvrrracb"

BaH[Io nsar,IlaoAefi crBr{t l43JrfreHpr I c MeraJrJrutMr,r :

br, s.I'pa;
pl{poAy r3ryqeHr4r;

srrx ceoftcrB y gJreKTpoHOB;

peTHoM CrreKTpe sFreprr{rr sneKTpornoB B aTOMax"

HOCTI{ BEIIIECTBA;

Ilprr FrpyroM cToJlrKHoBeHilr,r;

IIpI'I Heyllpyl'oM 0TOJIKHOBeHI,II{"

epr}tu
Heprr{r4

r{ccneAoBaH}rro sneKTpr.FrecKoro pa3p[ AA B rrapax pTyTr,r:
Mepbr flIpa;

poAy r{SJrrreHkrs;
osrrx csoficrB y gJreKTpoHoB;

crreKTpe 3Heprlil4 gJreKTpoHoB B aTOMax.

crarlvoHapHrre op6rarrr aroMa BoAopoAa corJracHo MoAenrj
repexoAbr eneKrpoFra c oAuofi crarlaoHapHofi op6ulrr na
Hr.reM KBaHra eHeprr4u. B ynrrparfuoneronoii o6lacru

Jlairvaua, n nra4rauoft - cepr4ro Ealriuepa, n zn@paxpacrofi
KBaHTa n nz4unaofi o6nacru crreKTpa coor,BercrByer

1) n:4
2) n:3
3)n:5
4)n:5

--+ n:3
---+ n:2
'+ n:2
--+ n: I

n-ofi rpyronofi op6nrbr oJreKTpoHa B aroMe BoAopoAa

op6rarrr (fopuynofi; 'n 
= /t'H-. 

onpe4ennre, KaK
rrpr4 rrepexoAe c rperbeft op6utrr Ha rrepByro.

4) yrvreurruaerctr n 3 pasa
5) ne Men.sercs

no 4u(fpaxqrara
flAPa;

poAy r,r3ryqeELrfli
rx csoftcrB y gJreKTpoHoB;

Ha KpLlCTErnnax:



4)

2.

13. Cpanunre 4JrHHy BoJrrrbr
naaccofi m: 1,67.10-" rcr, HMeroIr1

x/
Epofilr / L, 

glrn maprlKa uaccofi m = 0,2 r r nporoHa
x oAr4HaKOBbre cKopocTr.r..to-27 z\ e.sl,to-z4r) 6,57.10-27 4) 9,35.rc-242) 8,3

r)h; D2ft; ,3h; 4)

5. Crconsrco pa3nvqHbrx cocrc).r
n,= 4?

LI MOMeHTa I{MnyJIbCa SneKTpOHA, HaXOAtIqerOC.s s f-

h

uvrr]Jvwpr lJvllrrl.rll -t\(rtt I tr(tJ

I" Craquonaprrbru ypaBHeH TTlpe4r,rnrepa 1rs, oreKrpoua B BoAopoAonoAodsona aroMe
trBJr.fl eTo{ ypaBHeHr,re

+.4ur=o
1) d'x h"

v2v+ 4( uo I 4),
2) h" ( 4nee r )'

/ t r\
V'v * 4l u -*'6*' l,

3) h'l 2 )

V'v * 4t*
fr'

IScnu y - (pynrqzr r4Meer yr<asanurrft Ha pLrcyHKe, To BeporrHocrr o6Hapyxurr

sJreKTpoH Ha rracTKe

Ll"
-<.x<--62

V l)

2)

3)

4)

L
.t

3. B xar<olr cnf{ae gHeprerr,rqec cneKTp gJreKTpoHa cnloutrofi ?
urzpvuofi 10-'"ru1) snexrpou B floreHrlua-nrnofi

2) erenrpoH B aroMe
3) snerrpoH B MOJreKyJre Bo
4) cno6o4Huft eler<rpon.

4. MarcuurlJrbgoe 3naqeHrle
cocTorHI4r4, Ha HarrpaBJleHr,re B rrefo Ma|Hr{THOTO IIoJr{ par]Ho

)/
7z
r//2
)//6
r/
/J

l) 15; Da8; 3)32; 4)

I{ MOXeT r,rMeTb gJreKrpoH c rJraBHbrM. KBaHTOBbTM qr,rcJroM



6. Onpegenrrrb aroM, y

- CJIOe paCUOfrOXenr,r 7
l) Al; 2) Ge; 3) Br; 4)'Ii.

7 . Cpe aa HrBbrBaerc.f, aKTr,rBHo

1) [oJrHocrbro rrorJror{aer
2) rroJrHocrbro paccerrBaer
3) y cutmnaer rraAarouee Ha

8. Clucrervra HaKarrKr,r ra3epa
1) cos4arr lruBepcHyro H

2) nusnaru BbrHyxAeHHoe r4

3) o6ecue.u4Tb BbrcoKyro Ko

9. Paccuorpr,rM ABa
gHeprurrMt4 E1 u 82, npzvelr E2 >
HaceneIIHOCTbIO, eCIU qI4C[O

l) panno qucJry aroMoB Nz c g
2) veHrure, veu 1y'2;

3) 6omrue, verr,r N2.

10. [Ipunqnu llaynz cn
l) am Bcex roxAecrBeHHbrx
2) l,ns crrcreMbr roxAecrBeHH
3) xnx cucreMbr lox,4ecrBeHH

I 1. ,{eueuue qacrr4u na 6osorl
1) ronmo rJraBHbrM

2) ronrxo op6uralrHul,r
3) cuuHonrnra KBaHToBbTM

4) op6uralbHbrM / rz lraruurs

12. 3anucuMocrr, trolxpuoii
TeMrrepaTypbr npeAcTaBJreHa Ha
r)

l3.llennoerraKocrb cr.rcreMbr.
He3aBrilctaMbrx fapMoHI4rIeCKr,IX OC

l) 414 AN/K; 2) 4,14 Ax/I(;

14. [e6air ronyqr4n
reMrrepaTypbr, pac cMaTp LrBAfl. K [qecKyro perrrerKy ]€K

TEfIJIOEMKOCTIZ Cv or

B ocHoBHoM cocrorrHr,rr{ 3arronHeHbr K. L. M - cJror.r u n N

ECJIII OHA

Ha Hee l1l3[yqeFrue;
Ha Hee I,I3nyr{eHVe;

r,r3JrrreHr{e.

ET

n arrr.rnnofi cpeAe;
He (poronon;
ocTb Jra3epHoro lr3Jlr{elJvrfl.,

cocTorHl{{, B KOTOpbrx HaxoAr{Tcfl cr4cTeMa aToMoB, C

znnepcuofi1. Czcterraa 6y4er lraxoAlrrbcr B cocroruvrv c
N1 c sueprueir E16y1e.r

eft Ezi

KBanToBoMexaHr4qecKofi cracrelru:
6osonon;

lpeprvruonon.

n (p epnruoHbr orrpeAeJrrerct
MN;

rrM.rzcrorl /:
llls',

M KBAHT OBbIMN qI4 CJIAM}I 
"

C1a xuMI]r'.{eCKLI [pOCTbIX TBep,{brX Ter OT

2) 4)

Cy

?R

Cy
3R

----}
T

qefi !r3 N =: l02s KJraccuqecKr4x TpexMepHbx
B rrplr reMrreparype T:300 K, panHa

3) 124,2 rc[NclK; 4) 41,4 n[N/K.

3aBLICI4MOCTb rvrOl'pnOfi



l) cracreMy
pzL3JilrgHbrMr{

2) cvrcreuy
qACTOTAMI4;

3) crcreMy
qACTOTAMI,I;

4) clrcreMy nensazmo4efi
oAr,rH aKoB brMr,r qacToTaMr,r.

2) cnuu neftrpona MeHbrrre crrlr
3) nraccu HyKJroHoB [paKTr{

2) sapryrApa yMeHbrrraercfl rra
3) sapxa rApa yMeHblraercs Ha
4) sxptg.rrApa yMeubrrraercs Ha

4. Iiaxas p;oilfl pa[uoaKTr,rBn
BpeMeHr4, pannrrft AByM nepr4oAaM

uIlx qacrlrrl, coBepruaFolllkrx rerrJroBbre rone6arrus cHEB3AI4MO

qACTOTAMT4;

cB.f,3aHHbx

CB'I3AHHbIX

q, coBeprllarcIlryrx

{, coBepmarculr4x

TerlJroBbre roue6anug c o.rIr,IHaKoBbrMI4

Te[JroBbre rore6auras c pa3rr.rrrHbrMt4

15. BanenrHar 3oua co6crnerl
l) uacruuuo 3aHrrra sneKTpor{
2) uonuocrbro 3aH.f,Ta oJreKTpo W
3) neperprrBaerc.f, co cno6o goHoft no:6yN4euHrx eneprufi .

16. C ynenr.rqeHneM
l) yuelzuuBaercs;
2) yvreHutraercfl;
3) ue rvreHrercs.

hr sneKTponpoBoAHOCTb rroJryrrpoBoAHr4KoB

17. lB o6nacrr,r Hr{3Kl.rx reM p y uonprpoBoAHr{KoB npeo6la4aer
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