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1.UDlu CB OEFII4'I NI/]LIII.IIJIIIHbI

I-{enanrrz ocBoeHrzrr ArrgqLIrrJlr{Hr,r ( Qusmro flBrrflerctr o6ecue.{eHrae 6y4yu1ero
cflerlr4anr{cra uayuuofi cprzsu.reclcofi , H7 rcoropoii n srrcueit rexuuqecrcoft ur(oJre)
c'rpor4Tc.[ o6rqeunmeHepualr r{ cleqrraJlb
enrpa6arrrnaer cneUprdu.recKraft Mero
or(a3brBalorcr BecbMa rlJloAorBopurtMu u B .qpyrux HayKax, Cnequalucr,rr, no.[yr{aBlrrae
urr{poKoe (f zsurco-naareMarr4qecKo e Hr4e, MOfyT caMocTo.flTeJIbHO OCBar4BaTb HOBbre
TexHl4rrecKrre HanpaB IIeIJ^Lrg., yclenlHo
3aAar{ rc ,4pyfr.rM, IrcKaTb HecTaH,4ftpTH

aTb B rHI{x, JrerKo rrepexolrzTb oT perxeHr{s oAHr4X
14 HerpaAI{rIIdoHHbIe rryru,.rro oco6euHo Ba)rfllo .[ffInpoQeccuonalruofi Mo6uJrr,Hocrr,r ctreu

3 anaqu Arz cu rr rr Jrr{ H br :

o TeopeTrzqecr(afl. rroAroTOBKa ll
opLIeHTIZpOBaTbC.rI B noToKe HeryrlHo
B O3MO}I(HO CTb I{CIIOJIb3OBAHIZfi }IO
oHr4 Crrequ aJrrr3rrpyroTclr ;

HarIaIbHbIX HaBbrKoB lrpoBeAeH
pa3rnrrnbx $zsu.recrcrzx gereullft z

JTr4 er4.strKr4, rro3BoJrflrorqafl 6yayttlrno t4]J]r(eHepaM
LI TexHr,rqecroft uncfopMar\uu a o6ecuequBaro[ra, r4M

rloAro oBna. llocleAoBareJrbHoe [syrreHr4e tf usrircu
MbrrrrJleHr{.f,, dtusu.reclcyro vlTyr4rruro, r(oropbre

I{CTOB B ycJloBu.sx ycKopeHHoro pa3Bl4Tr4rr TexHr4ror.

erz3r.iqecrfl4x rrpr,rHrlrz[oB B Tex o6nacux, B KoropErx

tI, B qacTHOCTI4 rrpaBr{JrbHofo rIoHrzMaHI4rI fpaHI{U
I4x ltoH.flTrlfi, :aroHon, reoputZ Iz yMel_rr4rt orleHnBarb
[onyr{eHHEIX C noMotrlblo 3l(CneprzMeHTaJrbHbrx IIIA

3l(cleprzMeHTaJrbHbrx Hayr{HErx r.iccreAosauzfi
eHKr{ norpeuruocrefi zsMepeuhfi ,

QopMr4poBaHrze Hayr{Hofo M[,rrrng
upr4 MeHr,rM o arrr. p a3 nv.rurrx (b r{s
cTefreHb IOCTOBepHocTr4 pe3yJlbTaTo
MaTeMaTI4r{eCKIZX MeTOAOB 14 CC.[e/{OB

nrrpa6orra npr4eMoB I{ HaBbrr(oB peru I,Ir4 r(oHKperHbrx 3ap.aq a3 pa3Hbrx o6lacrerZ cbusuKra.
noMofalotqux cryAerrrau n 4zuruefi perrraTb r.rH)r(eHepHbre saAar{u.
o3HaKOMJreHVe CTyAeHTOB C 0oB euuorZ Hay.luoii auaparypoft a elrpa6orra y Hr4x

2. MECTO Atr bI B CTPYITTYPE OIIOTI BO

[uuluntmua <KsaHroBax clusu orHOcl{Tcrr r( o6gsateru,nuu Ir4oII[[nI4I_IaM
Bapr4arrrBHorZ .racrv ocHoeHofi r ouanruoft o6pa^:onarem,Hofi nporpaMMbr. tr{s y.19ss9
Ar4orlr4rrnr{Hbr lIpoxolr4T B TpgTbe]\4 ceM

,{nx ycneruHoro ocBoeHrrfl r(:ypca Lr3LrKrt oTyAeHTaM neo6xoAzlro 3Harb cno.4yroulae
qr{anbH:oe r4cHnc cJIeHUe,
alre6pa, Ptgrr, HaJru3a.
u{{epeuur4aJrbH reoouvr

pa3nenbr strcureft MareMarLrr(rz: [uc]cpe
AHarnrn.recrarr feoMerpprfl u nuuefin
cDyuxqar.r KoMrrJIeKoHofo [epeMeH]:Iofol

o Arr.s r43yqeHLrr cneAyrou]r4x Alrcu[[Jrzs y,le6uoro
pu.s B ep orrrno crefi r{ M areM ar u-uecKafl orarr4 crr4r( a).

<Hay.ruo-rzccJreAoBarenrcrta;r pa6ota>, B oJrHer{r4e nrmycruoft r<n alucf uraqu ouuoit p a6orrr.

3. KOMTTETEHIITIT4

B pe3ynbrare ocBoeHut

KOMIIETEHIILIflMLIi

oEyq , OOPMI4PYEMbIE B PE3YJIbTATE
OCBOEH n 4hcrrurrrJrr4r{br

o6yrarorqraftcx 4omreu oBJraAerr, cne21.frou1rzMrzAr4CUr{[Jrr4

cnocooHocTbro rzcfronb30BaTb e 3HaHrz.f, ecTecTBeHHbX Hayr(, MaTeMetTHrflz vr
aucpopvrarrzrs4, ocnoBHrre cf arcrrr, Kolrqen , npr4 Hrlr,rrrbr r eo puit, cB.rts aHr{bx c 0 yna arr,r er+ralrn oiivHQopuarzlcofi v rzn$ opvaqr4oHHrulz rLrsMkr (OIIK-1).

B peyntrare ocBoeHr4.rr .4r{cqurrJrr.rHbr

BeporrHocreftu farnc
OceoeHze ixolttz

rrJraHa: <Ocroeb r. <Tr

pe3yJrrrarEr o 6p a: onaunx :

yrarorquilcx AoDr(eH AeMoHcrpr{poBarr, cJreA}.Totrlr4e



1) 3narr:
o (fyn4alleHTaJrbHbre 3aKoHbr rrpl

rnanronofi ([rasuxz (OIIK- 1 ).
2) Vir,rerr:
o npLIMeI{-f,Tb MaTeMaTLIqeCKI4eMe

3) Bna4ern:
. HaBbrKaMLr KoppeKTHo Soprrlynlz

4, CT'PYKTYI'A

AO eMKO CTb 
"(r4 

CrIt4 il:Jrr4 HbIO6rqat

MATEMATI,IqCCKI4E 3aKoHoMepr{ocrr,r n o6lacrz

Abr Anfl perrreHlrf, rpaKrr{qecKr.rx 3aAarr (OnK-1).

BaTb ecTecTBeHHOHalrqHbIe 3aAaqu.
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neKrIr4OHHO -CeMLrHap cKas
naoopaTopHbre 3aH.f,TUs);

o6yueuze B MaJrbrx rpyn[ax (
rpex.reronex);
Macrep-KJraccbr (AeMoHcrp€tqut
nO pa3n[qHUU rervrarU) ;

npr4MeHeHrre MyJlbTr,rMelrra Te
gangtuit c [pI4Me]reFILIeM KoMtr
c rroMorrlbro flpoer(Topa r,rJrrr KoMr]
nuS oprvraqrroHHo -KoMMyHzr(arlil o
TexHo Jrou4 it Tttx Mour.rropzrfa

6. OIIEHOqHbIE CPENCT'BA
IIPOMEXTYTOII]ilOIZ

Ar,ICqu[JIrIHbr ]a
C,dM

Telcyrqufi KoHTpoJrb yc[eBa.e
HECKONbKIZX CO CTABI.SIOIUUX.

1. PesynnramrpefirzHr-roHTpoJrfl
2. Brrnonnenue 14 3arr\ura mt6oper
3. BrruonnenuerpaKTnqecKr4x
Bonpocrr peftu.rHr-xoH,tpqng.jfq 1

I. Teuneparypa a6cofforuo .re
yMeHbrrrr4Ts n 2 paza, To DHeprerrzrrecKa,

1) yuenrnu,rrc.s B 4 paza
2)ynenuuurcx n 16 pa:

2. Ectu Inr4na BoJrHhr, coorBercrB
To reM[eparypa a6conrorr{o rrepHofo rela

1) ynennurzJracb B 2paza
2)paeHrmvrracbn4puta

. 3. Ecnpr 3arrepHeHHyro [nacrrrHKy,
roft rxe [JIorrIaAI,r, To cBeroBog AaBneHIre

1) ocranercfi Her43MeHHbrM;

2) yrvreurrur4rc_f, B 2 paza;
3) ynenz.rzrcxn2pasa.

4. 3nenrpoH B aroMe rrepexoArurr rr3
ooc:rorHrre c sHeprueft Es.flpu oroM rzcrryc

5. Ilacrora rraAaroulefo na Soro
HyX(Ho LI3MeHr,rTL 33..{epXrrBaror{ee: Han
Mur gpuura 

dt oro ererr,reuTa MolKHo rrpr3rr

I!:IL E'A
)-2) c- 3) hc

1) ynenrzvrErsn2paza; 3) ynennglr s n z pa4 5)ocraazrs 6es raslaeneHzfi.

5. OB]PA3O ATEJIbHbIE TEXHOJIOTZII

o6y.reHrzx (rpa4zrlzouHbre reKuvoHHEre

HeHHe na6oparopurx pa6or B rpynnax r43 ABW vnu

lpaKTr.rsecKr4x 3aHrTr{_{x [pr4HrII4[OB pacqeT a 3AAA[

ruit (npone4eHrze

npeseHraqzfipHblx

);
H6re TexHoJrorr4rr (npzueHeHze zn{opvraqr4oHHbrx

ycrreB aeMo crr{ cryAeHToB 14 KoHTp o Jtx sHaHzfi ).

TEKyTTIEIO KOHTPOLS ycrrEBAEMOCTr4.
TTE C TAIIpru flo r,rT of 'AM O CB OEH IIfl
BHO-METOAI4TIECKOE OEECIIETIEEII4E

HOIZ PAEOTbI CTYJIEHTOB

flBJrflerefl. pacnpeAeJrduHrru v ocHoBaH Hit oqer{Ke

pHbrx pa6or.
ruuft.

rena T : 6000 K. Ecnpr renaneparypy
\roc'r6 a6conrorno qepHofo reJra
3) ynenrzuzrcxn2paza
4) yrvreuuuvrrcs. B 16 paz

Irlar MaKcr4MyMy r43ryrreHur yMeHburrJracs n 4 paza,

3)ynenzuzrracbB 4pasa
4) yiraeHrurvracb n 2 paza..

JreKrlrroHHbrx rr ceMAHapcKt4X
rr AeMOHCTparIrroHHbrx ponr4r(oB

Bo crolrro pa^e

gneKTp0Ha r,r3

KOTOpyrc naAaeT cBeT, 3aMeHhTb Ha 3epr{:anbHyro

oyxAeHHofo cocTo,rHr4r c sHeprueft E1n oOHoBHOe
lx Sorou. Macca ucnyqeHHoro Soroua paBHa
Eo -!, E, + Eo

cs)

pr3nr{eHrr{ yMeHbrxaeTcr B.4BOe.
ve, ecJrr{ pa6orofi BbrxoAa

.Il?



2) ynaenruLrrb B 2 pasa; 4) ynrenr
6. llpu 3aMeue oAHOfo MeraJrJIa

rpaHr4rle QoroeclQeKra, yMeHbrrraerc_rr.
pa6orofi BbrxoAa AJrr rrepBor-o

l) ynenu.rznacr; 2) yrv,e

7. Onurrr Cronero.na rro ]rccJre
I ) uosnonlrn[ olpe,4eJrr,rrb pa3Me
2) no4rnepAznr.r KBaHroByro rpr4
3 ) no4rnep 4nrrn HailLrrrr4e BoJtrHoB

4) no4rnepAr.rnrr rr.rnore3y o lu,rcK

8. B eSSercre KovnroHa Qoron
1) nrr6rznaer gneKTpoH c rroBe)px
2) nepegaer gJreKTpoHy qacrr oH
3) nepe4ae.T sJreKTpoHy rracrb 3He

9. Onrr:rrr Opaura r,r fepqa fro rrcoJr
1) nosnorurnu olpeAeJrr4rb palMepbr
2) no4rnepArrnr4 KBaHroByro rp
3 ) no4rnep 4z.lu Hurrlrrrze BoJrHoB
4) no4rnepAr.rnr4 rr4rrore3y o Ar,rcK

10" Ha pucyHKe uscl6paxreHrr cra
Bopa, a raKlr(e ycJroBHo rasodpaNenrr
Apyfyro, colpoBoxAaroqr{ec.rr r{3n
crreKTpa 9Trr [epexoAbr AaroT cepvK)

- cepurc llarnena. Haz6onsruefi .racro.re
repexol

1 1. B reopun Bopa pa4rayc r

Bbrpaxaerc.r rrepe3 pa4lrya nepnofi
v3MeHSeTCr KI4HeTI4qeCKafl SFreprkrfl

1) ynenz.rzBasrcf, n 9 pa:
2)ymenruraerc.sn9pa:
3) yneurzuuBaerc.r n 3 pasa

12, Onrrmr [enuccona n [Neprvrepa
1 ) nosnoluJrrr olpeAeJrr{Tr pa3tuepb1
2) no4rnepAr4Jrrz KBarrroByro rrpz
3 ) no4rnep rnrrtr Hanurrue BorrroBbrx
4) no4rnepAr.rJrr{ fr4rrore3y o M C[ercTpe gHepfr{r{ sJreKTpoHoB B aTOMax.

" " 
^li p*,

.4pyfr.rM ArVTl:.A BOJrHbr, corf,TBeTcTByrouas xpacuofi
BbrxoAa AJrf, BTOpO|O t\4eTaJrJra no cpaBHeHr.irc c

3) ue lrsl,{elrrvrrraob.

raro 83 ar4 M o 4eitctnug rr3 Jrf reHr,rr c M e raJrrraM r{ :

I43IYqEHV.f,:

csoficrs y gJreKrpoHoB;

M CrreKTpe 3Hepil4r4 gneKTpOHOB B aTOMaX.

BeIIIeCTBa;

v npv ylpyroM cToJrKHOBeHr4lr;

u npr4 HeylpyroM cToJrKHOBeHr{r4.

I,IIO 3JreKTprrqecKofo pa3pflAa B flapax pryTr{:

ceoftcrn y gnerTpoHoB;

oM cneKTpe sHepfr{r{ sJreKTpoHoB B aToMax"

oHapHbre op6uru aroMa BoAopoAa corJracHo Mo.4ejrr4
onbr gJreKTpoHa c o4nofi crarlrzoHapnofi op6urrr ua

KBaH'ra oueprr4r4. B ynr:rpaQuorqroeofi o6lacru
aHa, B nv4zuoft - cepzrc Ea:ruepa, n un@paxpacuofi
KBaHTa n ez4zrraofi o6naclu crreKTpa coorBercrByer

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

KpyroBoft op6zru sJreKrpoHa B aroMe BoAopoAa

r.-=n.n2Tbr Qoplrynoft. 'n -'7 r' 
Onpe4erure, KaK

anpu [epexoAe c rpemeft op6rzrrr Ha rrepByro.
4) yrvreurruaerc.s n 3 pasa
5) rte rvreH.serc.s

4zQpar<qrEz Ira KpIZCTaJrnax:

u3rvrreHu_tr:

y sneKTpoHoB;



13. Cpanurzre 4nr4Hy BonHbr Ae .

uaccoft m:7,67.I0-'' Rr, r{Merorulax o
t) 6,57.rc-27 21g,3:5.r0:i7

Bonpocu pg[ruHr-xoHrponq J\b2
1. CraqnouapHbrM ypanueuz,erra L[l

flBIrfleTcfl ypaBHeHr4e

d2rv . 2m ^--;-+ ^ EtY=9
l) d'x lt'

,', *4( n +J-.4), =o
2) f" \ 4nes r )'

^ ( **f,*2 \v2v+'-!l I' 1^2t 
;- ,-lv=o3) "\ ' )

v'v*#t*=o
4)

2. Eclu y - Syurqr,la r4Meer Br4lL

9JreKTpoH Ha r{acTKe

LL
-<JC<-.62

V

paBHa

L
a

3. B xaxoru cryqae gueprerr4qeclirzfi
1) anexrpou B rroreHrlr,ralruofi n\4e rrru
2) ener<rpoH B aroMe
3) snercrpou B MoneKyne BoAopo,{a
4) cno6o.qurrfi elerrpou.

4. Marcrzir,rarrrHoe 3HarreHrre npoeKr{l.r
co cTo.f, HI4 r{, HA Harrp aBJIeHU e BHe.[rHe

Dh; 42tt; ,3fi. q4,h.

5. Cxolrxo pa3rrI,rtrHbrx cocro.xnufi
n:4?
l) 1s; 2)48; 3)32; 4)s4.

r4MeTb SJreKTpoH c TJTaBHEIM KBAHTOBI,IM qIZCJIOM

1/
- ,/4_
r4lrfl. / r rnr mapfixa uaccoft m: 0,2 r 14 [poroHa

Bbre 9KOpOCTI4.

3) 6,57.10'24

Hrepa AJrr 9neKTpoHa B BoAopoAono4o6uovr aroMe

uurrft Ha pr4cyHKe, To BeporrHocrr o6napylnr4Tb

1)

2)

3)

4)

4) g,35.lo-24.

2//a/J
1/I//2
J//6
r/
/a

rp gJreKTpona cunorunofi ?

uofi 10-lorr,r

MOMeHTa r4MrryJrbca SJreKTpoHa,
MaTHVTHO| O rloJrg paBHo

HaxoAsilIeroc.s e f-



6. Oupe4eru.rrb aroM, y Koroporo B

- cJroe paclonolxeHu 7 srrerrpoHor].
1) Cl; 2) Ge; 3) Br; 4) Ti.

7 . Cpega Ha3brBaerc.f, axrznuofi , ecJlrr
l) rroJruocrbro [orJrollaer rr
2) [oJrHocrbro pacceriBaer
3) ycunnnaer rraAarorqee Ha Hee

8. Cucreua HaKasKu Jra3eDa

2) nusnam BbrHyxAeHHoe rr3ny{e}rr4e

9. Paccuorpr4M ABa KBaHToBr,rx c
sHepfrlsMrz E1 n E2, [pr4qeM Ez> Er.
HaceJreHHocrbro, ecnr{ qllcre arouon ifi c

l) panno qr4cny aroMoB.ly'2 c sHeprue
2) rr,tenrue, .reu .1y'2;

3) 6onsrue, .reM,A/2.

1 0. flpzHqz n flay tu cnpaBeAnrrB
1) am Bcex rolxAecrBeHFrbrx qaorr4u
2) grx cr{creMbr roxAecrBeuHbr(
3) 4ux crrcreMbr roxAecrBeuum< ([e

2) ronrxo op6urantnlrM KBaHToBbTM

3) cnuuonuM KBaHToBlrira vncuou rn!;
4) op6rzralr,FrrrM I u varuurubrNr m r<i,

12. 3anzczruocrr uorlxpuofi reun
reMrreparyprr npe4cradJreHa Ha .rpaf, ra

1)

Cy

3R

l3.TeunoervrKocrb cr4creMbr. t)ocTo
He3aB[Cr4MbIX f apMoHI{qecKLIX OCIIr4.IJITITO

1) 414 [tclK; 2) 4,141[N/K,; 3) 1

14. [e6air [onyqkrn reoperr4rrecK
Ter\{[epaTypbr, paccMaTpprBas. KpncT e[uru

[) cos4arr uirBepcnyro HaceJreHHocru [ arcrrannofi cpe4e;

3 ) o6ecneur'rb BbrcoKyro Korepeurnocfrr na3epHoro r,r3nyqeHufl .

vfl, B KOTOpbIX HaxonI4TCg Cr{CTeMa
cTeMa oyAeT HaXOAT{TbC' B COCTOTHLTId c

eprzefi E16y5e'r
Ezi

HToBoM gxaHr.r qecKoff crr creMbr :

OB;

I4OHOB.
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