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1. rIEJl r4 OCBOETTIIfl 4krflIHrrJrr4rrbr

l]ennr,ru ocBoeHr.rs

cnerluzrnr4cra ua.yluofi
rrJr[]r{br <KsaHroEar (fusuxa> rBrsercrfi o6ecneqeu[e 6yAyrqero

prgraqecroft 6asoft, na xoropoft n er,rcurefi rexrryrqecnoft rrlKone
cTpolrTct o0rlenrrxeH a[ cneuu arrbHas. [oA]roroBKa. lIo cleAoBareJrbrroe r43yqeHLre (f rasrarz
Bbrpa0aT6rBaer .Iecrflfi MeroA MbrrrrJreHrrr, Susuuecryro r{HTyr4rlr,rrc, Koropbre
oKa3bIBaloltC.rI Be)CLMa pnbrMr4 lr B llpyrl.rx HayKax. Cnequa;luc1rr, loryrraBurr4e
uruporoe (pus r4qecKoe oopa3oBaHue, MOryT CaMOCT'OtTeJrbHO ocBar.rBaTb HOBbre
TCXHIAqECKIIE HA ycneIIIHo paooTaTb B HHX, JIeTKO rrepexoAr,rTb 01'permeHl,It oAHHX
3a.4aq K Apyfr,rM, I{cr(aTb HecraHAaprHbre n HerpaAl4rlr,roHHbre rylvr, qro ocoSeuuo Ba.lKHo Ans
upo(peccrEosalrnoii bHocTrr crlequanficToB B ycnoBr,rrx ycKopeHHoro pa3BuTufl TexHr4Kr4.

3aAa.r:u rucrlunnlrH
s o6racrn Susnru, rro3BoJurrcrlas 6y,qyur,rM r4HXeHepaM

uayvnofi 14 TexHr4qecxofi uu$opMarlru4 u o6ecnequBarorlafl r4M

o reopelrnqecKa{ IIo

r4.r{ rroBbrx $rasravecrrzx rrprrHlllanor] B Tex o6lacrrx, B Koropbx
OpI{eH I'I4pOB ilTbof .B

OHI,I CUE

O3HAKOMJIEHLIE OTV

,{ucn;unruua
Bapr4a"rurBHorfi qaoru

(

BO3MO){HOCT.b IICrr

lpoprvrra.ponanre:
rrpr4MerrnMocTrr

CTCIIEII.b "IIOCTO.BE

MATCMATI,IqEOKHX M

Bblpaoc)TKa npltervroB HaBbrKon pemeuuft KOHKperHbrx 3aAarr ta3 pa3Hbrx q6nacrefi $uzuxu,
[oMofa.rcIIII,Ix cTyAe n 4a-nr;neft rueM perrrarb r4HxeHepHbr e 3 al\artu.

B c coBpenesnofi HayvHofi auapa.Typofi u nupa6orr<a y Hrrx
HAqAJII,.TIbIX B lrpoBeAeHr,rf sKcl[eprrMeHTiurbHbx EtayqHbrx rzccle4onanufi

ux ssreHlrft rd orIeHKr{ nofpelrHocrefi zslrepeHzfi.pa3Jrr,rq r{brx ([rusuuec

cTo AIICqUIIJII,IHbI B CTpyKTylpE OrIOn BO

HToBar Susura> orHocrrrcr K o6sgaremnrrru Ar4crlrr[Jrr.rHaM
oil II noArorosKpr 6axaraBpoB no HanpaBJreur.rro <(Dyn4alreHTaJrbHat

uu(f oprr.raruxa u un,$o TexHoJrorr4u>, IrlsyueHrre Ar{crlunJrr.rHhr rrpoxoArlT B TperbeM
ceMecTpe.

,{nx ycuernmoro BOeHr.rr Kypca (fuszru cTyAeHTaM ueo6xograu0 3Hart; cneAyroque
pa3AeJrbr srlcmefi NrareM

roto MblrfiJreHrl.f,, B r{acTHocTII npaBr,InbI{OrO rroHIiIMaHr4r fpaHI4II
qHbrx (pHauuecrzx uonsufi, 3aKoHoB, reolrzfi r4 yMerrr4r orleHr.rBarb

pe3ynLTaTOB, IIOJIyTIeHHbIX C IOMOIIIIbIO SKClepI4Me lITaJIbHbIX I,IJIII

B I{CCJIeAOBAHLIfl,;

ru: [r.rrp(pepeHrlr..ranE,Hoe r4cqr4cJreHr4e, IrlurertrraltHoe uoq[cJreHrre,
u tunteitrtas. wrcedpa, Px4rr, 3lerr,tenrtr EeKTopHoro alaJrvr3a,AHanr,truqecKa.f, reoM

(Dynr<qr.rra KoMlJreKcr{oro [epeMeHFroro,,{zS$epeHrl}ranbHhre ypi}BHenzx, Slenreurbr reoprrr4
BeporrHocrefi r,r u qECKOI,I CT'ATI{CTI{KLI.

Ocsoe:uue lurourrn urr neo6xoAr{Mo AJrfl r,r3f{eHr,rfl cJreAyroulrax rgcrlr4nJrr{q yre6Horo
rrJraHa: <Oononu uonorvfi l>, <Teopux BeporrHoc r.eit u MitreMarr4 rrecxaf, crarr{cruKo),
< Hayvno -raccJreloB areJr rcar pa6ora), BbrfloJrHerrr.re Bbrlycruofi rnraluSuraqzouruoft pa6orrr.

oc,fl , ooPMI,Ip)zEMhIE B PE3yJIbTATE
cqllIIJrrrHbI

arcu\uitcsAonxeH,ueMoHcrpr{poBarbcJreAyrotUr4e

MareMarr.rqecxue 3aKoHoMepHocrr,r s o6racrz

r perreHrrr npaKrrzrqecKr4x 3aAaq (OIIK-1).



3) Bna4err:
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4.

O6qa"rr rpyAoeMKl

luo Soprra:ynupoBarb eorecrBeHHonayrrurrre galtarilr.
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OE PA3 OBATE JIb HbIE TEXH O JI OTI4 I4

NEKIIIIOHHO-CEMI4 or,rcTeMa ooyqeH[r (TpaA]ruuoHHbre
naooparopHbre trux);

I

iroxqraousrre v
i

I

o0yr{eH[e B MaJrbI

Tpex qenoBeKJ;

MOHCTpaTu{fl

Tercyquft rco

HECKOJIbKI,D( COCTUIBJI'

1. Pe:ylrtaru r-KoHTponr.

rpynilax (nlrnolueuze la6oparopHbrx pa6or n rpyrynax r.r3 AByx r4nu

);
Ha IIpaKTI4qeCKr,IX 3AHflTLTA:X npnHrlr..rnpB pacr{eTa 3aI.alsMacTep-KJIaccbr

lo pa3nvqHbrr\4

IIpUMeHeHT{e My ,TIIMe.rIr{a rexnonorufi
gauxruit c rrp]n KOMnbroTepHbrx

c IIoluorrlblo r,rJrr4 KoMrrbrcrepa);
raH$opivraqrroHrro- MMyHr4KarILroHHbre rexHoJrorrru (npurueneuae
Texr{oJrorzfi n.ns r,rroptrHra reryrqeff ycrreBaeMo crr{ cryAeHToB rI

6. OUEHOqHbIE
TIPOM

I'V[C

,i
(npoBeAeHr{e JreKrIr{oHHbx, r{ ceMHHapcKr,rx
rrp*eHTarluft u 4gtroHcrpautrroHHbrx ponrrKoB

I

z[r(f oprraaqr4oHHbx

rco'nrrpon-a sHanzfi).
I

ycneBaeMocrLr ABrrflercr pacrrpe.4er€nnr,rv ra oc{onau Ha orIeHKe
i

2. Er,rnolgenrae u
3. Ernolseune n
Bo
1. Tenaueparypa

yMeHbrnr.rrr, n 2 pasa, r'o
1) ynenruru"rcs n 4
2) yvetmunrcs e 16

rJrlr.rra nadoparopurrx
KTl4rrecKr4x sa4annfr.

pa6ot.

ns J\!1

rorHo qepuoro rela T : 6000 K. Ecnu 'reiureparypy rena
qecKa.fl cBeTrrMOCTb aoCOnTOTHO qepHOfO Tela

3) ynenu.rHrcr.n2paza
4) yueHrur4rcf, B 16 paz

2. Ec:lu.[Jrr4Ha BoJrH coorBercrByrorlafl MaKcr{MyMy r43[yqeHr,rr yuenrig-ruJracb B 4 paza,
To reMneparypa a6co qepHofo TeIa

l) ynenzuzrrau,e2 3)ynenrauunacbB 4paza
4) yrvreuuuLurac:l n 2 paza.2) ylaentrunnacr s 4

3, Ecru 3aqepHeHH IIJIACTIIHKV. Ha KOTOpyrc na.4aeT cBeT, 3aMeHr{Tb 3epr(iurbHyro
rofi Ne IIJroIqa.4Il, To .IIABJIEHIZE

1) ocrauercrr Heu3
2) ylaeHnuu'rcsn2
3) veerr,rqntcss2

4. 3nexrpoH B aro depexo4zr us nos6yN4eHHofo cocro.rrHr4s. u".o."jo Er s ocHoeHoe
cocrorHr,re c eneprueff E6. groM r.rcrycKaerc.f, Q oron. Macca ucfiyqeHHoroj Sorou a paB:na

Er- Eo Eo- Er+ Eo

5)c
))l) c- ?\ c'',/ 3)

5. r{acrora rra.[aro
Hy)KHO I43MeHr4Tb

Marepr{ana r}oroslevreHra

5)ocranvrr, 6es us4aeueHufi .

I

i

;

i

HA

1) ynelzuurre2 3) yeenrz.rz r" " 
Ji ,*t



7. Onr,rru
1) no:norn;ru eJII{Tb pa3Mepbr flI'pai
2) no4rneplr,rJrr{ K

3) no4rnep1LruruH
Byro npr4poAy r,r3ryqeHr,u ;

rrqLre BonFrostrx cnoftcrB y gJreKTpoHoB;

4) no,4rnep Atrrrkr rrl

8.

1)

2)
3)

B e(p$exre Korr,l a (porou
nrr6lzeaer
nepeAaeT
lepelaeT

9. Ouuru Qrpauxa
1) nosnorzJrr.r oil
2) no4rnep ilr4lrr4
3) uo4raep4r,r"rua

rapax pryrr{:

10. Ha pncyHrce u
Eopa, a raruKe ycnoBHo

Apyryrc, colpoBolr(Aa
crreKTpa 3TI4 rrepexoAbr

- cepurc llaureua. I{a
repexoA

npr{poAy r43ryqeHr,rf, ;

crarlrrouapHrre op6urbr aroMa
br rrepexoAbr 3neKTpoHa c o4uoft craq

r43JryqeHr.reM KBaFrra gHeprr4r{. B ynrrpa$
)T cepr4ro JlaftuaHa, n nu4rarraofi - cepzro Ba-rr

nruefi qacrore KBaHTa s szazivroft o6nacrz

e BoJrHoBbrx cnoficrs y gneKTpoHoB;
4) no4rnep 1wrrr4 rll y o Ar4cKpeTHoM crreKTpe 3Hepfr4pr gneKTpo BIATOMAX.

!

i

IqofnacHo MoAenr.r
i

op6raur na
o6rractu

nuQparpacHofi
cooTBeTcTByeT

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

irreuus; 
i

B y gneKTpoHoB; 
i

eKTpe gHeprrzu gneKTpoHoB n pronaax.

i

i

i

i

i

i

i,i
;

H C rroBepxHocTr4 BerrlecTBa;

r{Tb pa3Mepbr s.Apa;



13. Cpanuure AJrrrH
rrraccoft m- I,67.10-27 r<r

r) 6,57.10-27

1. CraqraonapHbrM
flBJrfleTcr ypaBHelrue

dzv 2m -.--F " EV=0
1r d'x h'

v'v-,4t*:o
4) fi'

vrv
2)

V,V

T

+

3)

2. Ecnu V - QyuKrlrzf aueer Br.tL yKa3annufi Ha pHcyHKe, ro nepoxruol0rr o6uapyrxzrr,
ILL

-<.x<-
3neKTpoH 

"U 
yru"rn* 6 2 puuru

a/

D/3
1/

)\/2

,76
1/

q /3

0

3. B xarcov cnyqae 3H

L
a

H.{ecrr4fi crreKTp gneKTpoHa cnlouuro.ft ?
1) enerrpou B roreH
2) enerrpoH B aroMe

rHoft .srue urrapuHofi 1 0-10 ira

3) enexrpoH B MoneKynF soaopoaa
4) cno6o4nrd snempo$.

4. MaxcrzuaJrbHoe
cocrorHr.ru, Ha HarrpaBJItrII4e BHerrHefo MaTHZTHO|O rroJr_f, paBHo

5' Crolrro pa3fll{qHbx cbcrossuft Moxer r{Merb oJreKTpoH c rJraBHbrM r<na4tronrnr qr4cnoM
n: 4? -r- -- 

i

1) 15; 2) 48; I it; 4) s4, 
i

t)h; D2h; y3fr,; q4fx.



6. Onpe4elr,rrb aroM

- cJroe pacuoloxenrr 7
1) Cl; 2) Ge; 3)

9. Paccvrorpr4M ABa
oHepH4flMr4 E1 u E2, rrpu

Crrr

3R

l3.Tennoerr,lKocrb
H e3 aBr4 cr4Mbrx f apMoHr4

y Koroporo B ocHoBHoM cocrorHr.rr4 3anoJrHeHbr K, Il, M _ cJror4 u n N
HOB.

; a) Ti.

7. CpelaHa3brBaerct KruBuofi, ecJILI oHa
l) noJrFrocrbro nor rraAalorqee Ha Hee r43nyqeHue;

naAatolqee Ha Hee r43nvqeHrre:2) rroJruocrbro
3) yculunaer Ha Hee r43nyqeHrze.

8. Cucreua HaKaqrs4 [O3BOJI{ET
1) cor4arr r.rHBepcH HaceJreHHocrb B aKTuBHoft cpe4e;
2) nrrseau BbrHyxAeH Ll3nyqeHue Sorouon;
3) o6ecneurzrr IO KOfepeHTHOCTb na3epHofo I{3Jry IeHI,If,.

HaceJIeHHOCTbIO, eCJII{ aroMoB 1/r c enepruefi Et 6y4er
1) panno qrcry 1/z c eneprueir. Ez:
2) naenrrue, .rel\4 N2;
3) 6onrme, .rel{ 1y'2.

10. llpuHqrn flaym.r
l) 4lx ncex HHbrx qacrilrl KBaHToBoMexauzqecxofi CI4CTEMbI;
2) 4nx czcreMbr ro HbIX OO3OHOB;

3) ans crrcreMbl BeHHbrx {eprr.tzouon.

I 1. [eleurze qacrr,rq SosoHrr u (f eprrazonbr orrpeAeJrrerct
l) ronlrco fJraBHr,rM rlvcnoM n;
2) ronrno op6uraltn KBaHToBbIM qzcJIoM /;
3) cnuHoesrM KBarr

4) op6raranrntrnr / rz I{THbIM M KBAHTOBbIMI4 qI4CI[IMI4.

12. 3asucnMocrb
TeMrrepaTypbr llpe
1)

puofi renloeMKocrr4 Cu xuf,,,tnaecxa

cocrorHr.r_fl, B Koropbrx HaxoAr.rrcs cufreNaa
Ez> Et. Cucrerua 6y4er HaxoAHTbcJr B coclorit^ 

"

rrpocTbrx TBepAbrx TeJr or
a na rpa@uxe

aToMoB, C

uunepcuofi

3) 4)

Crta

3R

^,i
\-Mi

?R

in

I

bI, cocrogruefi wg N l02s unu..""."r.rl,

t) 4r4 [N/K; 2) 4,1 AxdK; 3) 124,2 x,.{x/K; 4) 4t,4 xANc/K.

Kocra Cv or



1) cr4creMy
pa3lr4rrHbrM14

2) cuuevy
I{ACTOTAMI4;

3) cr{creMy
qACTOTAMI,I;

4) cr4creMy

OI14HAKOBbIMH

15. BanenrHa;r 3oua
1) uacruvuo 3auf,Ta
2) noruocrbro 3trHsra
3) neperpuBaerc.f, co

1) 6onrrue y Hero
2) ueHrruyro pa6ory
HYKJIOHbI:

ogeficrnyrcqzx qacrr4u,

EKICTBYIOUI{X

HEB3AIZ
x{acToTa

CB.fl3AHII

cB.fl3aHH

coBeprxruoqr4x rerrJroB4re
I

L

I

qacrr,Iq, coBepllarculr4x renJroBbre t(one6auus tc
I

qacrum:,, coBeplrrarcrr1vx reflJroBbre KoJIe6anuA c

i

qacrr4rl coBepmarcrqr4x reunonrfe

HHbrx rro Jry[poB oIHr4KoB

TIAMI,I;

ofi gosofi nos6ylx4euulx enepruft.

rcone6anzs c

o.4r{HaKoBbIMr{

pffinl,IqHbrMrz

rcone1asus c
14.

16. C ynenulreHueM
1) ynenuuuBaercs;
2) yir,reHtruaeras.;

3) ne Naeugercs.

IrepaTypbr 3neKTpolpoBoAHocTb noJrynpoBoAnnKoB

17. B o6nacrrr Hr.r3Kr4x iMneparyp y loJrynpoBoAHr.rKoB npeoonaAaeT
1) 4upounax ocrb;
2) enexrpoHHatr rrpo
3) co6crseHHa.fl r MOCTb;

4) npunaeurafl npo MOCTb.

Bon i\b3
1. [m HyKrroHoB BepH rBJrrroTc.f, cneAyrorlr{e yTBepx(AeHr4rr

1) nporou o6naAaer ,paunt* e* 
;

2) cnuu nefirpoua irleH crrr,rHa npoToHa;
J ) MACCbI HVKJIOIIOB qecKr{ onlzHaKoBbr.

2. r{eu MeHbrrre onep

3) 6onrrue eHeprr4r,r

4) nreutnre ero gr{ep

5) naeHrrue sHeprtru
s,n'pa}l'{u.

5. Cxoltxo a- ra R-

'!!Amar npeBpaTunct B

3. llpu CI,-pacrraAe

1) :apx4 flApa r{e r{3Me , Macca rApa yMeHbrrraercr ua 4 a.e.w.;
ua2e,Macca rApa yMeHbrrraerc.fl na 4 a.e.tvt.;2) zapxatapa

3) sapx4 rApa yMeH

4) zapxgsApa yMeFr

sa2e, Macca rApa He MeHflerc{;
s. sa 4e, Macca r,qpa yMeHbrrraerc.s ua2 a.e.tvt.

4. Kaxas lols BHbIX ATOMOB OCTAHETC.fl

BpeMeHr4, panHnft AByM rre oAaM rlonypaclJaIia
r) s0% 2) 67% 3) 33% 4) 7s%

fl, cBfl3VI.f,Apa, TeM

KT MACC;

rryxGo coBepIIIr4TL,

r{oKot;

209 n.
ulruuft H3ororr Br,rcMyra stDl ?

r4Tgflnpu pacnaAe sToro flApa Ha oTAeJrbHbre Hyn4lonrr;

qro6H pa3,4enrrrr ero .rapo Ha orAeJrbHbre
I

i

i

i

TepMorAepHoro czHTe3a 3rofo lflZ\pa c lpyflrMr4eruTc_f, B peaKrlr{z

He pacraButefi.cs

s) 2s%?

AonlKHo npousoftrn, uro6tr Hecra6zlnnrrfi

lirepes I4HrepBan

i



1)8ou4B
2) 9 au3p

14 nr
6. flgpo a3ora 7 "

3neMeHTa o6pasonaaocr?11r tTo 
^\l)9' D 8t r)

r4crrycrlrJro upofou.3axBarr4no ct -vacruqy

9p 19o tlw
9'4)8" ,7

-flapo KaKofo

, rrorJlorl{B o"ft por? 
H

, npeBpauaelc.rr B xapo Qopa . Kaxas
saetcx?

qe 5) ucnycxaercs T -KBaHr
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