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I]entrc ocBoer
ql]equanucTa HayqH(

Q6rqer.inNeHepHa-s
qrrpa6artrnaer cneqt
BecbMa nno.rloTBopH
N4aTeMaTr4qecKoe o
rlanpaBneHr{rt, yclell
r,lcKaTb HecTaHAapTH

n{o6urmHocrr4 crrequa
3a4.a.:;z:

? TeopeTl4r{ecKat

opr4eHTr4poBaTbc

BO3MO)KHOCTb IZC

clequaJra3rzpylo't

{ SopuupoBaHr4e
IIpI4MeHLtMOCTI'I

cTeIIeHb AOCTOB(

MATEMATI4 qECKI,IX

o errpa6orKa rrpue
IIOMOfaIOq[X CTr

I O3HaKOM.rreHI,Ie (

HAIIAJIbHbIX HABE

Qusuvecxax qBJr(

[ucquruuHa <

!fizcquuuntr (vo4yn

3" TIJIAH
fhauzpyeiuue

p93ynbTaTaMH OCBOeH

1. rIEJrr4 O CB OEHkrfl IVrCLU4rrJrI4 Hbr
r Ar4cqurrJrr,rnlr <KsaHToBaf Szsura> .qnr.fletcs o6ecneqeHr,re 6y4y[1ero
$usu.recxoft 6asoit, Ha Koropoft n errcruefi rqxuuqecnoft urxone crporrrc,

clerlrlanbHalr rroAroroBKa. flocrelosareJrbHoe u3yr{eHue (frzsurcz
Frecxr4fi MeroA MbrilueHr4.fl, szszuecr<yro r4HTyrzur4ro, Koropbre o1a3brBarorc.f,
kr 14 r\ Apyrr4x HayKax. cnequalucrbr, roryqnBruue mflpoKoe susuro-
BOBAHI4E, MO|YT CAMOCTO.flTEJIbHO OCBAZEATb EIOBbIE TEXHIIqECKI4E
pa6orarr B Hr4x, nefKo nepexoAlrrb or perxeHr4s oAr:rprx saila-c_ K Apyrr4M,
H HerpaAr4rlr4oHHbre rryrlr, qro oco6enuo satkHo 4nn npo(feccuonalgrofi

cToB B ycnoBl4rrx ycKopeHHofo pa3BI{Tr4{ TeXHI4KI4.

rro.4foroBKa n o6lacru su:ura, nosnonro$ax 6y.uyrun\,r t4HxeHepaM
B rlorol(e Hayvnoft Ir rexHl4qecrcoft nuSopMar{r4r4 ra o6ecneqnBaroulas LrM

ronb3oBaHl,r.rr HoBbrx Qz:u.recr<ux npr4HIIAlOB B TeX O6laCrxx, B I(olopbrx oHt4
cfl;

HayqHoro MbIIITJIeHLI', B qacrHocTlz npaBr4nFHoro rroHr,IMaHr4r rpaHI4II
)a3Jrr4qHr,rx srasrzvecrux nonqrufi, 3aKoHoB, reopnfi pr yMeHfif, oIIeHIZBarb
pHocrlr p*ynbraroB, IIOJIyqeHHbrx c rloMolrlbro SKolep[MeHTiurbHhrx rlJrr4
M eTO.4 OB VC C ne IOB allkr' ;

[.oB u HaBbrKoB pelreHut KoHKperHbrx 3aAaq v3 pa3Hbrx o6lacrefi su:urz,
AeHTaM e 4altueftureM perxarb r4H)r(eHepHbrc 3a14rru.
TyAeHTOB C COnpeueunofi uay.ruofi annaparlpoft 14 nrrpaSorxa y Hux
KOB npoBeleHzrs. sK0nepr.rMeHTaJrbHbrx HayqHbrx r4ccJre,4oBaHr,rft pa3ln.rurx
swfr u orleHKr,r norperrrHocrefi ustrepeHuft.

2. MITCTO AI,ICqTIIJII,IHbI B CTpyKTypE orrofr
BaHTOBaT frUSZXU OTHOCT4Tc-f, K O6scarerbHbrM Atrcrtil[nr4Hanr 6loxa Bl
) yue6uoro rrJraHa.

vEMbIE PE3vJIbrATbI oBvrIEHmf Iro AI4culrrIJII,IIrE
)3ynbrarbr o6yvenur no Ar{crlt4rrJrrrHe, coorHgceHHbre c nnaHkrpyeMbrMr4
r oflonl (xovruereHr\vflMLrr{ r.rHAr,rKaropaMr.i Aocirr{xeHr4s noMriereHrlzft)

Oopvupyeusre
KOMNETEHUHh

(KoA, coAepxaHae
xOtttnereHUI't u)

flnaurzpyerurue pe3yJrbrar6r o6y.reuar no Auc{fiflrr4He, B coorBercrBl.l.r c
HHAT4XaTOpOM AOCTt4)I(eHlrJI KOMneTeHUAA

[-Ia!t',l eHosaHH e o uel torl Ho f o

cpeacTBa
nHAAKarOp AOCTTT)t(eHur KoM[eTeHuu]4

(xoA, coAepxauue usnuxaropa)
Pesylsrarrr o6yveuul no Ar4cllunnlile

YX
oc)
r(p I

chl
npl
nol
no(

- I . Cnoco6eH
'[leCTBJltTl, flohCl(,
rrH.lecr(hil aHallv3 v
rre: rHrpoptrauun,
rMeHtrb cucrrlnuutfr
txoA aJtr peueHLrq
;TABJIEHHLIX 3AIAq

K-1.l. 3naer upznqlrnrr c6opa,
r6opa r,r o6o6uteHr4q ru(lopvaqu a.
K- 1.2. Yveef coorl-tog4Tt
l3HOpOAFrbre flBlleHut v1

4 CTeM aTl,t3r,rpo BaTE ux B par{r(ax
t6pauusrx nugoa
roipeccuoHartruofi 4e.alelruocrr.
K-1.3. Bnaaeer HaBllKaMr,r

IyqHoFo noi4cKa x npaxTr4qecKofr
t6oru c uHQopr,aaquonuuuu
)TOTIHI4I(AMI,I; METOAAMT TIPIAP.flTI4I

)uteHnir.

3uaer:
. npu Hrl14nbl c6opa, o'r6cipa'a

o6o6qeurzr nHrpopnrauuu;
. ocHoBHLle(raaoco(lcnue

noHtrTuA Il Teopuli, cBtgaHHble c
onr4caHrreM ycrpofi crna
oKpyxarcuero Mr4pa, a Tal(xe
lix cBt3L c 3al(oHaMr,t LI

rrpr4H ur{rraMrz p a3BuT vt i
{roprraynzpyevuun
o6ulecrrenuo-ryuanurdpHuvz,
ECTCCTBEHHbIMI,{ 14

TexHhqecKr,t M r,t Hay KaMfi .

Yveer:
. cooTHocrlTBpa3HOpOAHbre

9B JIgHIlfl. 14 CITCTeM aTa34poBaTb
r4x B paMKax ze6pauHrrk nzgon
npoi[eccraonanrnoft
.IIE{TEJI6HOCTI4:

OT qOrr,r no
la6oparopuurri,t p a6orav.

KoHrpoarurre Bonpoclr r(

la6oparopHuu pa6orav.

Korrrpolrurre BonpocLr
pefi'rzur-nourponlo li
npolrerryro.ruofi
aTTecTaur4rz.



. (DopMynupoBarb

aI6TepHaTr4BHbre noAXOAbr K
peueHr4ro 3aAaq B paMKax

BBr6paHHBrX BXAOB

npo(Decc14oHan6H0fi

AetTenEHocTIt, B TOM l{lrcJre Ha

ocHoBe o6o6ulenn{ 34KoHoB rr
MeTOAOB pa3fizrrHr,rx 4ayK,
pe3ynEraroB rr3

r.iH(loprr,laqraouH6rx 14cToqH14t(oB.

Bna4eerl
. HaB6II(aMrr HayqHOfO fiOI4CKa U

nparruvecroft pa6ortl c
untltopuarluonHsruu
IICTOI{H14KAM14;

. MCTOAAMI,IilPNH'TIII,OEIUEHI4fi.
OIIK-1. Cnoco6eu

tlt!HaaueHranuusre
34AH4A, nonyr{eHHbre B

oqracrrl MareMarr,ir{ecKux
u (utrn) ecrecrBeHHBlx
Hlyl(, 14 r.rcnoJrb3oBaTb Lrx

B frpo(l)ecciloHaauHorZ
,[orTenbHocTH

tIK-l. 1. 3rraer npunqunn
urzs tDyuAarr,reHTaJrbH6rx

HI,II4, NO.DYTIEHHEIX B OOJIACTU

arur{ecKr.lx u (utu)
BeHH6rX Hayr(.

K- I.2. Vrvreer r4crroJrl3oBarb
3HaHr4q ug o6lacrlt

aruqecKHx n(nnu)
Hhtx llayK B

aoHalr goft .4eqrefl bHocrr4.
-1.3, Enaleer IraBbrKaMr

rt6opa velo.qoB perxeHtzlt gararJ

tecczoualuuo6 /letrelrbHocrH
a ocHoBe rcoperuqecKHX 3HaHHil,

3saer:
o tpyugauenraJrbHbre3aroHr,r

npr4poAr,l a ocHoBH6re
(lzszuecxue 3ar(oHbl s o6aacrrj
raautooofi, arovuoi lr n4epHoi

Qrsraxr'r.
Vuee'r:
o npr4MeH.[Trtprasulecrue3aKoHbt

AJrr peII]eHur npar0r4qecr(r4x
3aAarl.

Brageer:
o HaBblKaMunpaKTfiqecKofo

npnMeHeHr.rr 3aKoHoB 1|lrzsztrtt.

Or.rdrrr no
raOoparopnutr pa6oraM.

Kourpolrulre Bonpocbl K

raooparopHr,rM paooraM.

KoHrponrusre Bonpocbr K

peftruur.rou'rponro u
npoveNyrorHofi
aTTecTaul4lI.

Hauveaogauue .telr

.nuculr

pa:4eloe/rem

KoHrarcrual pa6ora
c neaafofhqecKhM

tDopusr rexyuero
KOHTpOnn

yoneAae,vocru, $Oplra
npoMex(yroqHoi

aTTecTarlur,r

(no ceuec'rpau)

r43nyr{eH14fl

3aeueursr Qu:uxra pefiTr4Hr-KoHTpoJrb

l\'e2

perlTlrHr-KoHTponb

Ne3
fo 3a 3 ceMecrp: srraueu (27 u)

H4nr,rue B Araou[[nr4He K

ro [o at4cul4[Jrr4He ersauen (27 u)

4. OEbEM rI CTpyKTypA AITCqIIIJTI{HbI
Tpy4oeuxocrs Hbr cocTaBJr.fleT 4 3ar{eTHbrx eAr4Hrlua\ I44 r.-aca.

TeMaru.recKrrfi rrJraH

MA EHIIq _ OIIHAfl

Coqepxanrre JreKrII{oHHbtx 3 aHfl Tr{fi rro AlrcquqJrr{He
Paue.n l. K oBas rrpupoAa r{3JryqeHr{rl
Tenaa 1. Te 143nyr{eHI4e.

Co4epxallne
3arou Credtaua-Eo

bI: PanHoBecHoe a3nyrreHr4e. A6colrcrHo rrepHoe

brIMaHa. 3axou BVHa, Pacnpe4elenlre 3HepfI4Lr
. (Dopvryla Psreq - [xzuca. <VnrrpaSnorreroBajr

reno. 3aKon Knpxro(fa.
B CleKTpe v3nrreHr4t
KaTacrpo (b a). f 14 nore3aa6colrorHo qepHofc

lhaurca o KBaHToBoM xap aKrep e r43rytreHr.rs. (D opl,ryna llnanra.



Terrra 2. Ks Bafl rrpupoAa cBeTa.
Co4epxanue rr: Bnemnr,rft $oroe$$exr. Ouronnue 3aKoHbr (poros(f(pexra. (Dorosrr.

Soros0Sexra. Olumr Jle6eAena.PHeprux, ur\{rryJrbc,

{annenue crera, 3S
Pasget2.
Tenra 1. Crpoe
Co4epxraHrae

Mo.qem aroh{a Pese

{rovra Eopa. Our,rr
Tervra 2. 3
Co4epixanue

4eoftcre Mr.iKpo

dorenuzamnufi 6a

Tenra 3. Conr

Tenaa 2. 3on

4zererrpuru. Co6

4OnyrpoBoAHr4r(oB.

acca $orona. YpaeHeHvre 3finrnreft:rra Ats
rcr KolrnroHa,

rcnarrrosofi MexaHr.rKlr u aronnrofi Su:rucu
I4e aroMa. Teopzr Bopa.

u: Onur Pesep$op4a uo
p.a. Jluueftqatrrft crreKrp

na u fepua.
xsaurosofi MexaHr4Ka.

pacce.f,Huro o - qacrnrl BerUecrBoru. -f4epua.r
aroMa BoAopoAa, Teopux BolopoAonoAo6uoro

eHHbre rrpeAcTaBneH[S O CTpOeHr4rr aToMoB.
Co4epx<auze rt: VpanHenze Lllpe4r4Hfepa Ans Bolopolorioa 6noro aroMa, franuoe,

dp6uramHo,: v Ma HLrrHOe KBaHTOBF,Te qr4cJra. cnexrp aroMa BoAopoAa. flpaezno or6opa,
T I4Mrlynbca sneKTpoHa. Op6urattsurtfi rrarsnurrrfi MoMeHT oneKTpoHa. Onur
CnIzH aneKTpoHa. Cuznosoe KBaHToBoe rrracJro: Co6clnennrtft rrlarHzurttfi

Qp6uranrHufi uo
I[IrepHa a lieple
MOMeHT sneKTpOHa. MarHrarsoe crrr4 HoBoe KBaHToBoe rrr4 cno. llpr,rHurfi flay rtu. Pacnpe4enenue

o co cro jrrHt4xu, flepuo p.Wlec:r:as. cr4creMa gneMeHToB Meu4eneena.
Tevra 4. Ocso
Co4epxraHue

u Srz:urn na3epoB.
bI: I Iorlonlenue, crroHTaHHoe 14 r4HAyur{poBaHHoe l43ryq9Hr4e cBera,

Ifos$Quqraenrr,r 3fi urrefina. OnrIl.recKze KBaHToBbre reHeparopbr.
Paster 3. 3 tlururcu rBepAoro reJra
Telaa 1. Teop TerrJr o eMKo c,Tu Lr SneKTponpoB oAH o cTr4 TB epAbrx Ten.
Co4epx<auue

KBaHTOBbTX CTaTUC

rt: flpunqrErr ro)r(AecrBeHHocrlr qacrrdu. Eo3oHbr z (feprvrnouu. flonsrue o

rienroertrocru. 3axo
[iose - 3fiHnnefina n (Depir.tz - [nppxa. KlaccuqecKa.fl reopltfl

Teopur Te[JroeM
!rcnoura u llru. KeaHronas reoprzfl TerrnoeMKocru 3fiHunefiHa. KsaHToBat
fle6at. @osonu, Pacnpe4ereHue sneKTpoHoB rlpoBoAkl Mocrr.r B MeraJrJre no

ufi ra":. 3ueprun @epnrrE. Yponenr (Depuz. CnepxnponogrrMoorb.
Teopr4s TBepAbrx Ten.

gHeprr4{M. 3lerrpou

Co4epxanue

H,tu: funore3a Ae Bpofirn. 3rcnepuueHranbHog rroATBepxAeuve BoJrHoBbrx
u. fpauuqu npprMeHr{Mocrr4 Kraccu.{ecKofi M xaHr,rKr{. coornoruesue

fefi:en6epra. Boruonas Synrqnr 14 ee crarr.rcrr4r{ecKr.rft currc:r. o6uee
repa. Vpannegue LUpe4zHrepa Antr crarlrroHapHbx cocrorruzfi, Peuesue

I.nfl rracrvrlbr B (rroreHrlr4aJrr,Hofi -f,Me). llpoxorx4eHl{e qa.crrrrlbr cKBo3b
. Tynneltusrft e$(pexr. Jlznefinrrfi rapuonuuepxzft ocrlr4nnrrop.

rr: 3ueprerr.rqecKrre 3oHbr B Kpr4craJrnax. Merarffir, nony[poBoAHr.rKr.r r4

)HHas. [poBoAr4Mocrb nonynpoBoAHr4KoB. llpuuecHaa IIpoBoAr,rMocrb

IlloryuponoAHrrKoB
.oHTaKr AByx rronynpoBoAHr,rKoB pa3nrlrrHbx rr,rrroB (p-n - rnepexo4).
AIaoAbr. flefi crnrae cBera Ha rro Jryrrp oB o,4Hkt Kt4.

PasAeil 4. 3"rr

Tevra I Aronr
Co4epxranue

eHTbr $n:uru rrApa u 3JreMeHTapHr,rx qacrrrrl
[Apo. 3nevreHTapHbre r{acrprrlbr.

br: Cocrae r4pa: [poror]br u Heftrponrr, OcHoeubre x.apaKTepr4crr,rKr4
HyKnoHoB u xgep. 14 nrr. Mo4elr.r -rrAep. floug'rue o sAepHbrx crrJrax. [e4lerr Macc u oHeprur{
oBfl3r4 B s/lpe. C AHfl.s. 3Hepfl4fl HyKnoHoB rr ee 3aBlrcr{Mocrb or MaccoBoro rII4cJra.

F[eycrofivuBocrb brx rr,4ep no orHorrreHr4ro K HeKoropbrM ruuaM pacrraAa. Knacculpuxaqur
3IeMeHTapHLIX qao q. B:auruolpeBpauleHrrr oJreMeHTapHbrx qacrr.ru. PaAraoarrr{Brrocrb. flAepHrre
peaKur4r4.

oAepr(aHne IIp aKTnqecKr{x saHrrrzfi rro Iucqrf [Jrr.{He
Pagael l. K TOBaq rrprrpoAa fl3ryqeHufl
Tenra 1. T r43nyueHr4e.

Co4epxcaHrze qecKl{x gauslufr.: 1 <lfennoeoe tu3[yqeHze)).
Tenaa 2, K Bas npupola cBeTa.

npaKTr,rqecKoe 3aHsTr.re



Co4eprranue

{paKTurIecKOe 3aHt'

paKTlzr{ecKux zalr'grnfi,: npaKTl4rlecKoe 3aH.flTrle
e 3 <Ooros$frercr. 3$Serr KorunroHa>.

Pasaeil2, rcrarronoft MexaHrrKrr u aropnrofi rfinrnal
Tenra 1. C I{e aroMa. Teoprax Bopa.

qeoKr4x zannruft: [paKTr.rqecKoe 3aHrrrre 4 <Arou BoAopo.qa no reopr4ll

xeaurosofi MexaHHKrz.

paKTl4rleoKr'rx 3aHflTut4i [paKTI,IqeCKOe 3AHflTne 5 <Boluonrre ceoficrsa
qecKoe 3aH.f,Tr4e 6 <YpanueHue lUpeAuHrepa).

eHHbre lrpeAcTaBneHn.s o cTpoeHlrr{ aToMoB.
qecKr4x gansrufi: [paKTrrqecKoe 3aH_f,Tr.re 7 (CrpoeH]re aroMD).

Pasler 3. 3"rr rllu:urclr rBepAoro reJra
Tel,ra 1. T TeuroeMKo cTr4 n sneKTp onpo Bo,4Ho cTH TB epAbrx Ten,
Co4epxaHze qecKvx zaustuit: npaKThrrecKoe 3aHrrrde 8

2 r<(Doronrr. [aueHrze cBera);

<Tenrosbre csoficrea
M.afHllrHbre ceoficrea

ra6oparop uax pa6 or a 4 <Onpe4eJreHrre pe3 oHaHcHof o
@pauxa - fepqa>; na6oparopnan pa6ora 5 <Cnexrp

Tp OJII> yCIIeB aeMO CTLI

puuepnufi repeqeHb BorrpocoB lc pefirunr-rcorirpomo J\b1[
abcorrorHo rrepHoro re:ra T : 6000 K. Ecnz reMneparypy rena yMer{brxr4Tb
I(ar cBe'ltI4Mocrr a6collorHo rlepHofo rena

r]nep4ux re.u. @o

lBepAbrx ren).
Hbr); npaKTr,rqecKoe 3auflTtre 9 <3lercrpwleoKne n

oAepxeHr.re .rra6oparopHbrx saHsrufi rro Ar{crlr4rrJrrrHe
IIprrpoAa rr3 JryqeHrr_fl

I43nyqeHr4e.

paropHbrx zaHsruil; la6oparopuax pa6ora 1 <onpe4e reHr4e nocrosHHofi

Telra 2. K npupoAa cBera.
paropHbrx salarrrui.t'. la6oparopHax pa6ora 2 <Irlsy.leulre BHerrrHeroCo4epxranue

qJoro,66!il;; ;;y
;:^-^- 1 r\--.-

MHbrx Q oroereueHroB) ; na6oparop nar- pa6 or a 3 <3 S Q ercr l(ounrono.
PasAe,r 2. xearrosofi MexaHrrnrr rr aromroft {usmcu
Tena l. C r,re aroMa. Teopu;r Fopa.
Co4epx<auue paropHbrx zasxruit:

qoTeHIIr4 ana HI,Ifl ATOMA METO.IOM
[I9nyqeHr4r aTo\4 BOAOpOAa).

Pasaer 3. 3l {ru:urcn rBepAoro reJra
Terrta 2.. 3oH Teopr4r'rBepIbrx Ten.
Co4ep;xanue parolpHbrx :aHsrr4ft: na60paropuax pa60TJa 6 <z:yueuue reMrreparypuoft

3ABI4CT4MOCTH COrl BJreHr.rfl nonyrpoBoAHr{KoB); na6oparopuax pa6ora 7 <<vIzyueHr{e BoJrbr-
aynepHbrx xapax
<l4syueuv e BoJrb epHbrx xapar(Tepacrr,rK cporoconporr4BJreHr4r); ta6oparcpHaq pa6ora g

rzK TepMorryBcrBr4TeJrbHbrx conporr4Bnenufi>1 na6ollaropHar pa6ora g

<l4syveHue caoficre eKTpoHrro-Abrpor{Horo [epexo.4a).
Paster 4. 3 eHTbr Su:urcxa qApa u 3JreMeHTapHbrx qacTuq
Tepra 1 AronrH .slpo. SleuenrapFrbre qacrr4rlbr.

l0 <tr{:yuenue cqerril4Ka feftrepaCo4epxraHue paropn brx sanxrufi: la6oparopuax pa6ora
- Mrolnepa>.

s. ouEHoqH CIEACTB A l\nfl, TEKyrrIEro KoHTpoJrfl ycrrEBAEMOCTr4,
O I4 AT TE C TAIII4I4 II O I,IT O TAM O C B O E,HLTfl AI,I C qLIII JIPIHbI
AI4IIECKOE OEECIIEqEHI,IE CAMOCTOfl TEJII;IIIOfr PABOTbI

CTYNEHTOB

TIPOMEXTYTOII
PI YqEEHO-ME

5.1. Temyqufi

1) Teuneparypa
pa3a, TO SFrepfeTrl



l]) yueHrrrr.rtcs s 4 a;2) yneturrr4rc . n 16 pa:; 3) ynenzunrcs s 2 p4sa; 4) yMerrbr'r{rc_fl
BOJrHbr, coorBercrByroqatr MaKCr4MyMy r43nyqeHrdr yMeHblrlnract s 4

qepHoro Tena
2) ynaenrulltracb n 4 paza;3) ynenzuunact 4) yrveuruuracs s 2

eHHyro uJracrr4HKy, Ha Koropyrc rraAaer cBer, 3aMeHr4TE Ha SepKanbHyro rofi
BOE NAENCHITE

nuu; 2) yMeHbrrrr4rcse2 pasa; 3) yBenr.rtrr4rcxn)pasa.
4) 3rexrpou n

cPcToflHrie c sHepfr4e
aroMe nepexoAr4T u3 BO3oy)KAeHHOTO COCrOrUra{ c euepruefi Er B ocHoBHOe
Eo. [rpm oroM LrcnycKaercfl $oron. Macca [cnyq]eHHoro $oron apaBHa

OAHOTO MeTaJrJra ApyfaM Anr4Ha BoJIHbr,
rrraercfl. Pa6ora BbrxoAa rr_f, BToporo

n 16 pas,
pa3a, To

coorBerprByrou{afi xpacrofi fpar{vqe
MeranJra rro cpaBr{eHr.rn c pa6orofi

e 4 paza,

E,_E Eo-E, E,+E,j -u -U "t "l ' "0

:3)hc4\hcs\c
> -/ ) ',/ ) J)

rrlero Ha $orosleueHT r,r3nyqeHrrfl yMeHbrrraeTcr BAuoe. Bo cronrro pa3
Barorlee HallpsxeHue, ecJrr4 pa6orofi BbrxoAa sxeKTpoHa r43 Marepr4ana

npeueOpeur,?

r; 2) yvrenrilrr4rb y 2 pasa;3) ynerrzuu rt t J2 pa3; 4) yrvreHbmr4r t u Jj o*,
euufr..

Fu1

))

eHbrrrr4Jracb; 3) ue LBMeHr,rJracb.
7) Onrrru BA IIO HCCJIEAOBAHT4 IO 83 AV MO gEfr.CrNUX ZIS:-ir]!"c.ElF.]1^L C MET€}JUNAMI,I :

1) no:nolnnr4 onpe/t^
rIPITBepArl Jrrd HaJrrrqr

cler(rpe 3Hepu4r{ 3ne

Hrb pa3Mepbr flApa; 2) no4rnep.4rzJrr4 KBaHronyro npzpolly usnyreur,rr; 3)
BOJTHOBbTX ceoficre y sneKTpoHon; 4) rroATBepAI4Jrr4 fr4ltore3y o rr4cKperHoM

rrroHa SoroH

ylrpyfoM cToJrKHoBeH

BFTXOIa Anr rrepBofo
l) ynenu.rzmrc42) y

r43nr{eHHeM KBaHTa

Jllftr',raua, B BrrI?rMo
cooTBeTcTByeT

B R ATOMAX.

9) Onuru ra n fepua IIo r4ccneAoBaHr4ro sreKTpuqecKofo pa3pflAa B rrapax pryrkr:
1) no:aonuma or r4rb pa3Mepbr flApa; 2) uo4rnep.4r4JrH KBaHTOByTO rpUpOAy ZSnyrenru; 3)
rr 0ATB epAr.I Jrr,r H aJr url BOJTHoBbTx ceofrcre y 3neKTpoHon; 4) rroATBepAI{nr4 rr,rflore3y o Ar.rcKperHoM
crrreKrpe 3Heprtrr4 3ne TpoHoB B aTOMaX.

crarlr4oHapuue op6urbr aroMa BoAopoAa cofnaqHo MoAenr{ Bopa. yclonuo10) Hapzcyfire
aSo6paszre nepexo

rr c rroBepxHocrra BerrlecrBa; 2) nepe4aer sJrel{TpoHy qac,rb sHeprr{r4 rrpr4
u; 3) uepe4aer eneKTpoHy qacrb gueprr4v rrpLr HeylpyroM croJrKHoneHlrlr.

sneKTpoHa c oAnofi crarlr4oHapuofi op6vTbr Ha 4pyryro, coilpoBoxAarculr4ect
repfr4r,r, B yltrpa@zonerosofi o6lracru cneKTpa 3Tr4 nepexoAbr Aaror ceplrrc

flpuruepusrfi nepevenb BorrpocoB rc pefi runr-rcourpo.nro J\b2
ypaBHeHuerrl Illpe4raurepa Anfl 3neKTpoHa B BOAOpOAOTTOAO6HOU aroMe1) CraqraoHapH

tBJrrercr ypauHeHr{e

d2v 2m -
"-+ ^ Cty=9

., )L-- +^Z
l)u * tt 

:

V2v + 4( t* 1 4-), =o
hz [ 4rce r )'2)

).
=Q -) 2m *V'yt+ . Ery=

:4) h'3)

sIeKTpoH Ha yqacTKe

0

Ha pAcyHKe,2) Ecnu y - HKrIr4.f, zMeeT 814.4, yKa3agnufi

L<x<-
2 purru

TO

- cepurc Eamnaepa, e un(ppaxpaurofi - cepdro flalreHa.I(aroft nepexo4
rnrefi qaorore KBaHTa n sr,rArai\aofi o6lactu cnerroa?

BeporrHocu o6Hapyx<zrr



0:
2/ 1/ s/

tD /3:D/2;r/6

6) Oupe4enurr
cjloe pacnonon<eslr 7
1) Cl; 2) Ge; 3) Br;4',

7) Cpe4a nasu
1) nonHocrbro rorrl

TepMorAepHofo clr

3) irner<rpoH B MoneKyne

nai Haxo4trrqerocl n f-

\/
q /3
tae oHeplera.recxzfi cner(Tp gneKTpoHa cnlomnofi?
uanrnofi .sMe rrrrrpt4uofi 10-10rvr; 2) ener<rpoH B aroMe;
brr4 SJreK'rpoH.

3HaqeHLre [poeKrII{U MOMeHTa rrMnynbca
I,IE BIIEIIIHETO MAIHI4THOIO TIOJIS DABHO

+AN

arlHbtx cocroflHHfi

A

M, y KOTOpOTO B OCHOBHOM COCTOflHLTI|'i

Ti.

eJreKTpo

3AIIOJIHEHbI

[onHocTblo pacc

L,M-cJronr.rsN-

r4BaeT naAalouee Ha
Hee H3nv.lesue: 3) vc

8) Czcleva Har
Jrr,rBaeT ilaAaroqee Ha Hee a3lyqeHr4e.
rrKr4 na3epa [o3BoJr.f, eT

l) cos4arr rzHBepcH HacerreHHocrb B ar<rIlsnofi cpeAe; 2) nrrsnarr nuu
Bbrcor(yro KofepeHTHocTb na3epHoro r43nyqeHrrfl .QgroHon; 3) o6ecneu

9) Paccrvrorpu ABa KIIaHTOBbIX COCTOflHprfl, B KOTOpbTX ld,AXOI.L4TCfl. cI{cTeMa
srleprurruu Et u Ez, [purleM Ez >Et. Clzcrerraa 6y.Uer HaxoAr,rrbcs B flHut4 C

HACEJIEHHOCTI)IO. ECJI ql4cJro aIoMoB N1 c oHeprueit Er 6y4er
1) panHo rtr4cJry AIz c sHeprveft Ez;2) vreuture, .reru y'y'2; 3) 6omrrie, qe^a

10) llpnHqran ynu crpaBelnr4B
1) Anfl Bcex HHbrtx qacrl,Iq KBaHToBoMexauuqecrofi cl{cre

c.s aKT'I4BHofi. eclv oua
na4arcuee Ha Hee uztyuenue;2)

1) [rr ]{yKno

l) nporou o6laAaer

Ha oTAeJIbHbIe rl u; 3) 6olrnre oHeprurr4 BbrAenr4Tcf, npu pacnaaQ
HlxloHrr; 4) MeHb

u3IyqeHue

aToMoB, c
uHnepuroft

pa3Aenr{Tb eTo rApo
flApa Ha oTAenbHbre

B peaKuur4

rdrxAecrseHHrrx 6oso ; 3) ang cr4creMbr rolr(AecrBeHHbrx (pepivrzouoni
2) Ans, cvcreMbr

Nb:lIlprauepur,rfi nepeueur, BorrpocoB rc peftrnnr-KouTpoJr
B ep HbrN,rr{ .f, BrqroTc_tr cneAyrotrlr4 e yTB ep)KIeH H.fl

+
aprAoM, paBHbrM e :2) cnuu HefirpoHa MeHbrre nporoHa; 3) vraccu

HyKnoHoB [paKTr4ri ONI4HAKOBbI.

2) r{err,r rdeHbrrre tr4fl cBfl3lr.sApa, TeM
1) 6oluue y Hero Ae KT Macc; 2) uenrruyro pa6ory Hylruo coBeprrr.rrB,

e ero gHeprr4r rroKo{; 5) MeHbue 3Hepfr4lz B

a sTOfO flnpa a Apyfr,rMr4 flApaMLr.

Hta'rc ., r\4acca flApa yMeHblraerc_s ua 4 a.e,r.r^.;2) 3apxg yMeHbIIIaeTCs. Ha
[raercs Ha 4 a.e.na.; 3) sapq rApa yMeubrraerc.s H

3) llpu u1

yMeHbrllaeret rta 4e, Macca r.4pa yMeHrllraerc_f, wa2 a,

2e, wacca -s.4pa He
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4)
panutrfi

\ 50%;
5)
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1)8on

6)
sIreMeHl
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7)
rrPcTuua

lfu2)

8)F
1) cnunr
91 3arcor

,ln [t- -'l
10

-07|"

OAK']II4BHbIX ATOMOB

nonypacnaAa?
%;4) 7s%;5) 25%.

B- pacua4oB AoJr)r(Ho

ocraHercrr He pacrraBrxeftcr uepes

upozsofiru, .rro6u uecra$ulrsrrfi

'YrBi z

vHTepBaJr BpeMeHr4,

I43OTOTI aMepw\Lrfl

(:o4 v r4crryoruJro rrporoH. flapo KaKoro

l6
;4) 8

'oB"

, r>'l n

TIOIJIOTI,IB 4efirpon 'rH ,no"uparqaercr B rApo uonutf 
B 

.*unuo

14 crlycKaer cs 7 -xsaHr.

+V"+V,,
He Mo)KeT nATr4kr3-3A HapylreHr4s 3aKoHa coxpaHeHrrfl

:ynbca; 2) nenroHuoro 3apsAa; 3) enexrpvqecKoro sar,fl.na.IdMrrynbca; 2) nenroHuoro 3apsAa; 3) enexrpz fo 3apsAa.
3[eKrpHrrecKof o 3aps.Ia 3 anpeueHa peaKrlr{fl

r,.)\h"l P-)e ';3)
* v". qtk * v" ) p + e- . orv, 1- n + P + P

,-,/ l-,/ )a)

H brx cxeM 83 av M orrp eep auleH ufi r{acrrrrl aHHHf Lrnfl uut 14 co orBe'rcrByer

-)n+e- +v".rrK0 -)/r* + jt-.nr,e* *e -+y+.y
';J)' ;+)- / ',l

qHafl a'rTecTarlrrq IIo rlToraM ocBoeHr,r_s Ar,rcqurrJlr4Hbr - 3K3aMeH.

ilpuuepnufi uepe.renb BorrpocoB
l) Tenronoe yrIeHI4e,, P as Ho e ecHo e I43nyqeHrze. X ap axreprrcrrrKr4 TefrJlo B of o tr3 JlfreHr{r.
2) A6comorno Hoe reJro. 3axon Kupxro0a. 3arou Cre0ana-BonbrlMar{a r4 3aKoH BraHa.

3Heplzr4 B cneKrpe a6colrorno qepHofo renh. Oopnryla Pelen-flxttuca.
acrpo{la.

4) Knarrroeat rrore3a lr Sopvryna lllanxa
5) Bneuruufi
6) 3$ftexr K

eKrprzrrecKnft s(fQexr u ero saKoHtr. Oorontr.

7) MoAem a Pesep{ op4a. flocrylamr Eopa. Aronl BoAopoAa,
8) fz.uoresa

MI4KpOr{aCTr4rl.

Epoilnr. 3rcnepunaeHTarrbHoe noATBepx(AeHr4e BoJnHoBbrx csoficrn

9) Coo'rHoueH
10) Bonrronax S

HeonpeAenensocreE.
rlr4q, ee csoucrea n crrruc'tvqecrHft cMblcn,

11) Hecr:aquo Hoe ypaBHeHne Lllpe4uHrepa.
12) Crayuonu
13) rlacrraqa a

ypaBHeHr{e Illpe4r,r Hrepa,

14) llpo;<o)r(AeH
15) Itnauronufi

r{acrr4 {br rrep e3 noreHur4anturrft 6aprep.

;4) p

5.2. IIpo

17) KnarrronaH
of6opa,

18) Op6uranrH
19) Co6crneHHbr

vpruarHufi tvroMeHT

IlrepHa u fepraxa.

16) Ypannenue
MA|HVTHOE KBAHTOB.

peAr4Hrepa Anr gJrer(TpoHa B aroMe BoAopoAa. flanuoe, op6uranrHoe z

I4 ero Teopr.rf.

uzar sHofi xue.

oHuqecrufr ocllr4nnsrop.

qI.4AJTA,

oHeprtlu oneKTpoHa B aroMe BoAopoAa. Cnexrp aroMa BoAopoAa. llpanzno

r,r MarHurHufi ttovrenr DneKTpoHa.

uexauuqecxrafi MoMeHT r4Mrrynbca 3neKTpoHa (cuzn). Cnunoerrfi
3neKTpoHa. CnuHosoe 14 MarHI4THoe crrr4HoBoe KBaHToBbIe qrIcJTa. Onrn



raxax) Br4AoB t4

Ha3bIBaeTcfl

6) 3annurure
) 3aKorrbr CreSana - Eolsqir.laHa rr cMerrlenzs Bzua.
yny Porex - ,{>xunca rd noflcHr.rre cyrb "yrurpaSzoneroeo.fi Naracrpo$rr".

25) Teoprzr re
a<\ E^^.--.-- --

35) PeaKuraq clr

cTeAyroilIr4e Br4lbr A
1) Ay2lraropH

nfl6oparopHblx r4 rrpa
2) Bneay4rzrol

r4?YreHllu Ar4c{unnrr
Opnonnofi @opnaofi
pqKoMeHnonauuoff lu

Can4ocro-sremH
oqyqecTBnflTbcs. Ha
KQHcynbrarlusx. Kar
trpelcraBr.f,el co6ofi
z4auuit, ocyruecrBnt

Konrpols nun,
3allrrrbr na6oparopu
343aMeHe.

1) Karoe nsr

4) Karcofi B:zA
H{pracyftre Kpr4Bbre

reMneparyp (T2>Tl).
5) CSopnrynr,rpy

peleJleHr4q B 3aBHCI4MOCTI{ OT

B cneKTpe aOcolrorno rrepHoro rerra?

Anr4Hbr (ralz vacrorr,l) noluu Anfl AByx

20) flpz:uqur3a pera llaylH. lleprzo4r.rqecKalr clrcreMa 3JreMeHToB MeHleueena,
21) llornorqeu
22) llazepu.ll

cfroHr€rHHoe u LrH yrJnpoBaHHoe r.r3nytreHue. Koes@uqr4:eHTbr 3finureftna,

23) K:raccrzu
Hqun 4eilcrBr4s na3epoB,
f, Teopu.fl TerrJroeMKocrz. 3axon,{roloura u flrz.

24) Knaaronan pLIr rennoeMKocrr4 3fi nrurefi Ha.

KocLr ile6as. OoHoHu.
rroHbl. flousrze o KBaHToBbIX c'rarvrcrLt<ax Sose-3itnurrefina u (Eepnru-

I4e 3OHLr B KpI,ICTannax.

I4e 9neK'rpoHoB rlo gHeprerl4qecKr4M 3oHaM. Knaccu$rzKurrlr4rr rBepAbrx reJr Ha
HLIKU Lr AI43 JreKTpI4 Kr4.

rz rrpr4MecHas IIp oB oAr4M o cTr,r Ilonyflp oB OIHr4KOB.

AHocrb rBepIbIX rel.TeuneparypHa{ 3aBrzcrlMocrb l)JreKTporrpoBoAHocrr4
AHr4KoB. YponeHr (Depura.

florynpon oAHr4KoBbre Ar4 oAbr.
aroMHoro x4pa. Mo4eJrr.r aroMHoro.flApa. Macca 14. 3Heprrlfl cBflshr fl pa,

KTr.rBHof o pacrra4a. Anr $ a-, 6 et a- u raMMa-r43 JryqeHr4 e,
I(Urrr4 Lr 3aKoHbr coxpaHeHzr. Peaxqux AeneHr{.f, r4ep. {ennat peaKrlr4s

aroMHbrx r4ep. flpo6neMa yupaBJueMbrx repMorAepnrrx pearqufi .

36) Bu4rsr ssaz uit u xtaccu$urcagux sneMeHTapHbrx rracrurl.
37) Mero4u Ilrrr{ oJreMeHTapnbrx r{acrr4rl. I(ocNu.{ecKr{e nyqu.
38) 9acrvur,rLr a qacrr4 ubr. Hefirpuuo. Knaprcu.

5.3. Cau rnar pa6ora o6yvaroqerocs
CavocroqtemH pa6ora cryreHToB rro Ar4crln[ruue <KsaHrodas 6r.rgurca> BKnroqaer s ce6u

bHocl]4:
caMocltorreJrbHa,fl pa6ota cryAeHTa rro Arzcqzln[He BbrnoJrHrerc.fl Ha

r4qecKrr x 3aHflTursx IIpu p erxeHlrlr 3 a]J.aH.

af, caMocrosrenbHa.rr pa6ora BbrrroJrH.rrerc-rr cryA HTOM npfl yrly6lenuov
fro reMe upofi4enuofi lerquz, lrp}I rroAforoBr(g x la6oparopl]brM pa6orarr,r.
ocro{TeJlbHofi pa6oru cryAeHTa tBJlrercr r43D/rreHr.re KoFrcrrenTa lerqraft,

rypbr,
pa6ora 3aBeprxaer 3al.aq.kr Bcex rpyrr4x Br4AoB yre6uoro flpoqecca pr Moxer
r\4flx, ceMr{Hapax, rpaKTr4r{ecKr4x 3aHflTUflX; na6oparopHblx 3aHrrr4gx,

opM a opraH kB aWV yue6noro rrpoqecca caMocrOrreJrbHair 1t a6 or a cryAeHroB
rleneHanpaBneHHyro cr{creMarr4rrecKyro AerreJrbHocrb rro upnodpereHraro
yro BHe ?yALrTopVV.
HeHr4-s oaMocrorreltriofi pa6orr,r ocylllecrBnflQTc . B xo.4e BbrnonHeHH.s 14

paooT rro .4t4cuzIIJlHHe, npr,r BbrnoJrHeHrzI4 frpaKTr,rqecKl,rx 3a,\aHuil, Ua

r4e

Boupocu Arq caMocroqrerbHofi pa6oru cryAeHToB
Ha3brBaero.rr refrJroBbrM, rr qeM oHo orJIr,Iqae\cs. or Apyfr4)( (nepe.rzclzre

I4MeeT pacnpeAeneHr4e 3Hepn4r.r

ug.?

2) flaftie or LIg, OCHOBHbIX XAPAKTCPI4CTI4K TETIJIOBOIO !:-3,NYHEHNfl' KAXOE TEJIO

uepurru?
3) C$oprvrynu 3aKorr KzpxroSa.



1)
8)

3anuIrrure
Kaxoe us
srt?
B .reNa .sBJreH rre, Ha3brBaeMoe $oroe$$eKToM.

3urKoHbr 1poroeQ$exra. B qeM 9TId 3aKOHbr [poTuBopeqaT
a.recxoft Qusur<u?

HHo, c JreAys sorHosoft Kaprr{He r43nyrreHr4fl , o 6t4ururr (p oros (f (f err?
u SorosQSeKra, r{cxo4r us fropnryntr 3ftHlrrrefiHa.

KpacHafl rpaHr4ua $oroe$(fexra. r{ev onpeAelsercr rrr4cJroBoe
r{ro err4j{er Ha rroJror(eHr.ie KpacHofi rpauuqtr Qotoe$SeNra?

14) r{ro raKoe MeHT r4 KaKOBa ero BOJIbTaMIIepHaT Xapaxropracrzxa?
orBeprHyra MoAenb aroMa Touncona?

nnaHerapHofi vro jleln aroua?
Eoporvr? C@opvrynupyfire rocrynarbr

.f, rrpeAnoxenHoft PesepQop4orra

ocrb reoplrLt arolll.a, upe4loxeHHofi
reopur4 Eopa?

on. CnetcrpaJrF,Hr,re cepw aroMa BoAopoAa.
coyAapeHl4fi sogN4oxtHbl Me)KAy gneKTpoHaMr'r, ycKopseMbrMrr gneKTpr4r{ecKrzM

vyny IInaHKa u rto.flcHuTe cyrb efo KBaHTosofi x.rznoresrr.

, r{epHoe I,III4 Her{epHoe, IzIMeeT BbIIII€ TeMIIepaTypy, €C,III,I I,rX _flpKOCTI,I

3HAtIEHI4C

[poqeccbr oTHoo_f,Tct F qncny

IAKO

e)

10)

IcTa
11)

t2)
13)

IIqH

OAI,IH
(

l

lper
l

l

l

fPaHI
I

nkrl

KJI

lcT

(oe

OTIbIT (DPAUTA N fEP{A, LI KAK]1IE OCHOBHbI9 BbIBOAbI MO)KHO CAEJIATb HA

rrr,Icra olr{cblB aror co cro.rlHl4e Mv Kp oqacruqpr ?
22) Herv^ orpeA eTcr SJIeKTpO HHO e CO CTO.rrHr4 e I43 owlp oB aHHof o aroua?
23) O6sncuule poqecc o6pasonanlrr oHeprerrzqecKr4x 3oH B TBepAoM TeJre.
24) Or.lelo ruI4pr{Ha pa3perrreHHofr goul,r r4 rrlrcro yponHefi s Heia?
25) Kar<ona:oH
26) O6rxcuure

fl cTpyK:fypa [poBoAHr{r(a, nonynpoBo4Hr4Ka u zsolmopa?
exaHH3M co 6 crsenHofi ra upulrecuoft npoB oAr4Mo 0Tr{ [onynpoBoAHr{

27) Karon $z:u rrafr currcl rronflTufl. ypoBHr @epuu?
fl.ercs. pa3nLrrilre reuneparypnofi 3aBr4cr4MocTn gner(TporTpoBo

uxon?
I4MOcrb noroxeHr4-f, ypoBHs @epnru r{ KoHrleHTparlprr4

rrpoBoAHr{Kax OT TeMnepaTypbr.
Hqecx:He npoqeccbr, npor4cxoArrqr4e rrpra o6pa:gnanr4r.r p-n ]I

Heprerr{rrecKr4e 3oHbr n o6lacrn p-n nepexo na A o6t xc}rr4Te, B qCM COCTOI4T

32) Hro H

secKoro IIoJI.s Ha p-n [epexoA.
paAr4oaKTr4eHocrtrc? Kaxrae

ppAr{oaKTr{sHrrx?

33) Ha r{eM oc rrpr4r{rlr4rr pefr4crparrnLr v v3uepeHlrs paAr4oardrr4BHoro r43JrytreHr.rfl? Karue
TIpu6oprr npr/rMeHt f, AJrr grr4x ueleft?

34) O6r.scuure

15) llouevry 6

16) B uen np<

Hpczrerefi 3aprAa B

30) O6:rrcuzre
31) Hapracyfire

AeficTBr4e BHerrrHero

35) Onnurrzre
36) llepe.rucn

BpuIecTBoM.

@onA orleHo
cQopnrzponarrHocr?r

APKyMeHroM,

frcrno n npzHrlr4n peficrnux clrerq]rKa feftrepa.
cbl, rlp oucxoA_{[Ir4e B f a3 Op a3prAHbrx crreTr{r4Kax.

Snszvecrcue npo{eccbr, frpoucxo,4flrrl[e npu naauuo4eftcrBr.ru B-usly.reuua c

37) B r{eM 3aK

s.[ercrpouax?
rorcr npoqeccbr ynpyforo paccerHH.rr oneKTpoHoB rAtr)aMu, slerfpoHoB Ha

38) r{eir,r o6yclo
cpeAy?

eH6r rrorepr4 oHepfr4r4 rracrr,rrlbr rrpr4 npoxo)KAeHr,r[ qepe3 norlQrqaroqyro

39) 9ro rpor4cx
40) Karconbr occ

rrpr4 rrpoxorc4eHvrv 3neKTp oHa r{epe3 nouorutenr ?

HHOCTI,T npOXOXAeHrry rrepe3 rrorJrorHTelr uoHQeuepreur4qeoKux Br.racruq u
B+r43nyqeHzq, H ro Henpepbrsurrfi 3Hepferr.rqecxufi cuerrp?

Hbrx Marepr,ranon (OOM) ang npoBeAex{r.ifl arrecrarlHr.r ypoBHt
ounereHquft o6yrarorqnxcl IIo Ar,rcrlr4rrnr4He osopunaerc.r of4elrnrrv



6. YIIEEH

6.1. Kuuro

ET OAI4TIE CKOE I4 r4HO OPMAIII,IOHI{OE OEETCIIETIEH
AI,ICUIIIJII,IHbI

IEqCHHOCTb

HaHA.reHogaHur il.f TepaTyp Lr : a BTop, H a3B aH he, B na u3 [aHufl , t43aaTel 6 oTBO
foa

n3aaHAt

K]ltlfoo
H(

Ha-n

3neKTpoHt

ECNEL]EH.
lTb
qhe B

)M KATAIOIC

OcHosnas nrrreparypa
. MapruHcon JLK.
)laupuon E.B.,
'HI4BepCI4TeT IMeHI,I
-eKcr; 

3JreKTp0Hr{brfi .

Kr

i\

H

rHroBa.r $usuxa: yueduoe loco6ue / Mapruucou JI. K,,
ocKBa: Mocxoscxufi rocy4apcrneunrrft rexur4qecKr4ft
t. Eayuaea, 2021. - 528 c. - ISBN 978-5-7038-5562-1. -

2021 https://w
kshop.ru

vw.iprboo
115606.ht
rl

. I4poton I4.E. KsaHror
i.E..-Mocrna:Jla6op
eKcr: sJreKTp{)nnrrft.

t.a Qaruxa. OcHosHue 3aKoHbr: yve6noe uoco6ue lVIporcs
roputzuanuft,202l. -259 c. - ISBN 978-5-93208-517-2. -

2021 https://w
kshop,ru

vw.iprboo
10s767.ht
rl

. folrAuu JI.,IL Knanrc
'onbAr,rH, f. tr4. HoeuKor
tr4urerrexr>,2019. - 41

rax (pu:uxa. Bro4nrrff xypc: yue6uoe noco6ue I Jl,. n.
t. - 3-e us4. - [onronpyaHrrft: I4sAarenrcxufi [ona
) c. - ISB\T 978-5-91559-268-0. - Texcr: elexroousrrfi.

2019 hLtps:l/zt
mJcatalo

111

anlum.co

/prod.uctl
/881

.llapnaxon A.H. Knan
Iapuaxon A.t{.. - Capa
481-0531-1. - Ter<cr: er

onar (praruna AJrr r4HxeHepon: yre6noe noco6rze /
>n: Bysoncxoe o6paronanue,2019. - 404 c. - ISBN 978-5-
)KTDoHHbri4.

2019 https://w
kshop.rr

rw.iprboo
86463.ht
rl

,{onoluurerbHafi nr4Teparypa
. Kocrlrqa T.l(. Bee4en
'yulnu B.C., ElanAuruel
HuBepcr4rera.2018. - 2

re B KBaHroByro Szsraxy: yue6uoe noco6ue / Kocruna T.K.,
r I,I.B.. - Erarepuu6ypr: I,I:4arellcrro Vpalrcxoro
2 c. - ISBf.I 918-5'-7996-2357-9. - Tercr: enexmonrrlrft.

2018 https://w
kshop.ru

vw.iprboo
106350.ht
rl

. Borrcoe A.f. K.ypc Sl
Ioarnep A.A., - Er<are

55 c. - ISBN 918-5-321

uKu. KsaH'rosar Qusllr<a: yve6noe noco6ue / Bonr<on A.f.,
un6ypr: Vpalscuafi rpe4epanrHtrft yuunepclrrer, 2077. -
02521-1. - Texcr: :rexrnoHHuril.

2017 https://w
kshop.ru

vw,iprboo
10640 I .ht
rl

l. Jler<quu no $zsr.rne.
D, larxuH, FI. C. llpr
rueuu AlercaHApa I-pLt

3rexrpouusre reKc
ha4nuupcnuii rocyaap
t Hurolas fpnroprenu,
) TI4ryJra 3xpaHa. - 3nex
ISBN 978-5-9984-0652

BaHroBar n fl[epqafl Qnsraxa [3nerrpouHuft pecypc] / A.
(olxeBa; Ena4r,runpcxuft rocyAapcrnennrril yHrrBepclrrer
opbeBr4rra n Haxolat lpuroptenuva Croreroslrx (BnfV).
)Bbre Aar{Hr,re (l Saftr 1,43 M6). - BlaArzurzp:
rnenHrrf yHr4B epcr.rrer rrMeHrr Alerc au.rlpa f puropreuEua
t Croreronlrx (BnfV), 2016. - 87 c.: vrn., ra6n. - 3arnasr4e
poHHar BepcLtfl, leqaruofi uy6luxaqnu. - En6nuorp.: c. 85.
6.

2016 hltp:lle.li
itstream/
1414',7 t1t

r.vlsu.ru/b
234s6789
tl522.pdf

t. Capuua M.lI. Kea
lonocr.16npcx: HoBoc14

1016. - 13 1 c. - ISBN 97

ronaa Qusaxa: yue6uoe noco6ue I Capuua M.fL.
upcxufr, rocyAapcrBeHsrrft rexsuqecxlrft ynunepcr4rer,
-5-17 82-2896-2, - Tercr: :lexroonulrfi .

2016 https://w
kshop.rL

I

rw.iprboo
91369.ht
LI

6.2. [fenuollr
1) Xypua

hltp://www.mathnet.r
2) Hayun

hftp://www.photonics

7. MATEPII;
[n-a peanusaqz

tQnrnuft. IlenqrzonHr
lpoeKuvoHHbIX cr,rcT€

AyAlaropuz A.

B$IIIONHCHI{fl JIA6OPi

rfi:y.reulre BHerrIHef
roreHuHana Bosoyxl
rQ4opo4u; 6 <<I4zy.
rldsy.IeHIae BoJrbr-z

lecKr{e Lil3.uaHr{fl

t (KBaHToBar gneKTpoHr4Ka). Apxran HoMepoB. Pexruv
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cocraBr{Jr crapuzii npenoAaBarerrr r<a(f . OzIIM Q.B. Xrapnona
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кИзучение вольтамперЕых характеристик фотосопротивления>; 9 <Изучение свойств
электронно-дырочного перехода>; 10 <Изучение счетчика Гейгера - Мюллерa>.

Практические/лабораторЕые работы проводятся в учебных лабораториях 430-3, 43 1-3.
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