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1. UEJII{OCBOEHLI,flITLUII4IIJII4HbI
I-{enrro vtt I'krcrJunJII4Hr,r <Ocuosbr r<eaurosofi $rzsrzra> .fiBJlflercr o6ecne.IeHl4e

6y4yrqero cne
TIIKOJIC

$u:uxrz cuequ(pnvecxrzfi vreroA MbtrrrrJreHux, SuzuuecKyro r{HTyr4rlt4ro, KoTopbre
oKa3brBaroTc_g bMa nnoAorBopHLIMI4 u B Ap)/fl{x HayKax. Cneqzalzcrrr, IloJlyr{rrBrrrue
urupoxoe Svsu o-MareMaruqecKoe oOpa3oBaHue, Mofyr caMocro-greJllHo ocBallBarl HoBbIe
TEXHI-{qCCKI,IE paBnelr'nfl, yclrerxHo pa6orarr B I{HX, JrefKO rrepexoAl4Tb or perfleHl4.f, oAHr4x

r4cKarb HecraHAaprHr,re r4 Herpa!;arluoHHbre rryru, qro oco6eHHo Balr(Ho Ant
ofi uo6ultHocrl4 cleq[anI4croB B ycnoBr4rx ycKopeHHoro pa3Brrrufl TexHr4Kr{.

TeopeTr4qecKat tlolroroBKa B o6lacrra Qusuxa, ilo3Borsroqas 6yayrqrartr r4H)r(eHepaM

opr{eHTr4 B noroKe HayuHofi I4 TexHl4rlecrofi zHQopMarluu rz o6ecne.rrrBarouarr rrM
BO3MO)KHOCTI, rIoJIb3oBaHIrq HoBbrx $u:uuecrzx [pt4Hrlr4rroB B Tex o6lacrrx, B rcoropbrx oHrI
cIIequzurLr3 )

3a[aq K Apyfr4M
npoQecurouam
3aAaqra:

Har{Hofo MbIIrrJIeHIrt, B r{acT.Hocrlr rIpaBI,IJIr,Hofo froHIrMaHH_rr FpaHITII
pa3nl4qHbrx $u:zuecxux nonqrzit, saxouon, reopuit v yMeHLrfl orleHr.rBarb

HOCTI4 pe3ynbTaToB, nOJIyrreHHbIX C TIOMOTUbTO gKCnepI4MeHTaJIbHb_X r4Jrr.r

nupa6orra upu
MeTOAOB rrcCJreAOBaHrrr ;

MOB t4 HaBbTKOB peurenuft KoHKperHbx 3aAarr r.r3 )a3Hbrx o6lacrefi cfz:nxu,
IIOMOTAIOUIUX AeHTaM n 4alrnefureM perrrarb LrErlr(eHepHbre 3ap:a-tv.
O3HAKOMJIEHI,IE .qeHToB c conperraeHnofi uay'*rofi anuaparypofi 14 nsrpa6orxa y Hr4x
HAIIAJI6HbIX KoB rlpoBeleuvts. 3KcneplrMeHTaJrrrHbrx HayrrHbrx r4ccJreAoBaHraft pa:lnunrrx
Su:zvecrzx x urZ ra oqeHxr4 [orperrrHocrefi nsuepeHzfi.

)
finc\ur.ltu

MECTO ALICUI4IIJII,IHbI B CTpyKTypE OIIOfI BO

aJrLrcra nayunofi frusuuecroitt 6tutoit, Ha Koropoft e srrcuefi rexHz.recrofi
o6rqeaHxteHepHas I{ c[eUplaJrbHaJr rroAroroBKa. flocne4onareJrbHoe r43yr{eHue

a <Ocnosbl r<eaHroeofi $uszru> orHocrrrc,n x o6sgarerbHbrM Ar4currnnrrHaM
6rrora 8.1 ocnosnofi npo0eccnonarsuofi o6pa:onarenrnofi nporpauurr.
rrJrlrHbr npoxoArrr B TperbeM ceMecrpe. B yve6Hona rrJraHe rrprzcBoeH HoMep

HOfo ocBoeHr{s Kypca su:urn cryAeHTaM neo6xo4zruo 3Harb cneAyrour4e
MareM arLIKu : [u $ dt ep eHIII4 aJIbH O e v crlr4 cJre :nue, Vlnr; efpaJrbH o e lrcqyrc rrentre,

reoMerpr4s u runeitHafl, alre6p4 Px4rr, 3leueHru BeKTopHoro aH.arrv3a,
eKcHofo rrepeMeHHoro, [u$sepeHrlr.raJrbHbre ypaBHeHrzl, SleueHTr,r reopr{r4

TeMarrrqecr<oft crarzcrrrKlr.

KeaHrosofi 3neKTpoHI,Iru>), <KnauroBa.s MexaHIrKa kr arail4crLrrrecKaf, fru:zxal>,
epeHl4s), <Jla:epHal rexurrKa)), <OcHosbr KBaIlroBrIX gbl.IucneHl4fi),

Qoronuru.

HI{PYEMbIE

SopuuponaHrie
npII MeHr{MOCTI,I

cTerleHb AocTo
MATEMATI,IqECKZ

6asosofi qacrr4

Vlzyuewue auc
81.O.09.

[nx ycue
pa3Aenbr Bbrc

AHarrarraqecxaq
QyHrqurz Noruu

BepoflTHocleit u

rrJraHa: <Ocno
<Ilasepnrre
<Muxpoourura

llrraHup bre pe3ynbTaTbr

JIbTATAMIZ rq OIIOII

OcsoeHLre TIJIHHrT neoOxo4rzruo Anfl r4liyqeHLrs. cneAyroqux ArrcqIailnun yve6uoro

P E 3 YJIb T AT bI O E YII E HVIfl fTO AI4 C UI4 tI JII4HIT
o6y.reuua flo Alrc:uunJrrrHe, coorHeceHHble c frnaHlrpyoMblMr4

3Haer ocHoBHbre Sunoco(fcxae rroHflTars. 14 T'eopr4r.r,

cB.f,3aHHbre c orv caHr,rena ycrpofi crBa oKpy)Karoqero M:,z'pa,

a TaKXe r4x cBr3b c 3aKoHaMrr r{ flpr.rHrlr4fraM[ pa_tB!r'tl,j.s.,

(f opuynrapyeM:brMH o o rq e cTB eHH o - f yM aHr4Tap H brM t4,

e cTe cTB eH HbrNrrI 14 Tex H IIq e cKr4MpI IJAy KAMI?I.

Yueer BbrAe)Jr.rrrb 6asonrre cocraBrsrorque ata1a-u:a

cOoTHOcHTb pia3HOpOAHbIe flBneHpIfl V QHCTeMaTI43I4poBaTb

ux B paMKax ra:6paHuux BrrAoB npo$ecczonalrHofi
AesTeIbHocTI4; QopMynrrpoBaTb aJIbTepHaTr4BHbIe

I{o4 Qoprunpycvsrx
r(oMnereIruHii

VpoeeHr ocBoerrr{rl
tcoM IeTeu ultu

ll,rauupyeuue pe3yJlbrarbt o6yveunn no AHcuutrJmHc xapfllcrepu3yro[(]le 3Tanbl
rou n ererr uu ii (n orcarare,ru ocBoeH Hrr KoM I erer{ uH rr

vK-1
Cnoco6eH

ocyulecTBnrTb
fIOHCK,

rcpurnvecrcufr
AHZUII43 H CHHTC3

nH$opvaqnu,
[pHMeHsTb
cacrenfirstfr
TIOAXOA ANg

9acrnqsoe
ocBoeHIre

rrolxoAbr K peirxeHnro 3aAaq B paMKax nu6paHnrrx BrrAoB



IlOCTABJIEHHT,IX

3aAai{
IIpo(beccr4oHanbHofi AerreJrbHo crvr, B ToM qr4cJre Ha ocHoBe
o6o6ulenuq 3aKoHoB u MeroAoB pa3nurrHbrx HayK,
pe3 ynbraron us uH(p opM arlrzoHHbrx lrcror{Hr4KoB.
BraAeer HarlblKaMr4 rrcflonb3oBaHr,It rzHAyKTHBHoro 14

AeAyKTT4BHOTO TTOAXOAOB K peureHr4ro 3aAar{.

OITK-I
Cnoco6eH
[plrMeHgTb

ecTecTBeHHOHayr{t

bIE H

o6qeuulreHepuu,
3HaH}tfl, MeTOAbI

MATEMATHqECKOI(

aHanu3a rr

MoAerprpoBaHH.f, r
uHxeHepHofi

AefiTeJrbHocTH,
cesgaHHofr c

npoeKTHpoBaHHeNr

KoHCTpyHpOBaHH(

M H TEXHOIOIIZ,flMI

IIpor43BoAcTBa

la:epsofi TexHHKI

tlacruquoe

ocBoeHI{e
3uaer (fyH4aruenraJrbHbre 3aKoHbr npupolbr 14 ocHoBHbre

Susuuecrue saKoHbr e o6racrr4 xnanrosofi, aroMHofi u
rAepHofi Qrz:rrzxu; ocHoBHbre lpr{Hur.rrrbr pa3pa6orKr,r r4

npor43BoAcrB€r 3JreMeHToB rz ycrpofi crn na3epHofi TexHV Kr4.

Vueer [pr4MeH{Tr, $zsrEuecrue 3aKoHbr Anfl perrreHr4fi
lpaKTr4rrecKr,D( 3aAarr e o6racru la^:epnoft TexHrrKr4 u
na3epHbrx rexsolorrzfr 

"

BraAeer HaBE,rKaMr{ [paKTr.rqecKoro npzMeHeHr4r saKoHoB

Szszrcn Anfl MoAenr,rpoBaHrirs na3epHbx ycraHoBoK,
KoMIrJIeKcoB, rlulcreM r4 Jra3epHbrx rexnonorufi .

otIK-3
Cnoco6eu
npoBoAlrTb

3KCneplrMeHTaJrbF

bre HccJIeAoBaHI/B

14 h3MepeHri.fl,

o6pa6arrrears r
npeAcTaBrqTr,
rroJIyqeHHbre

AaHHbre c yuerolr
cneqa$uxu

MeTOAOB H CpeACTt

na3epHbrx
ucclegoranulr z

u:vepeHufi

9acruqHoe
ocBoeHae

3uaer Qusnvecxue ocHoBbr tr rrp?rHrlrrnbr

@ yHxqz oru4po B aHr4 { orrrrzqe cKr4 x KB aHTo Bbrx reHep arop oB ;

rrpeAenbHbre ycnoBr4fl trpv. rrocraHoBKe QusuuecKoro
9KCrreprr MeHTit.

Ylreer pa6orarr Ha ocHoBHr,rx r43MeprrrenbHbrx
orrrr.rqecKr,rx npn6opax; cocraBr_srb cxeMr,r Antr
rrpoBe4eHr,r.s oKcrepr,rMeHTanbHbrx uccle4onanuft;
o6pa6arsmat,, aHaJrrr3r,rpoBarr,, [pelcraBn{Tb lr
o$opnalrrr pe3ynbrarbr 3Korrepr{MeHTaJrbHr,rx
zccre,40eauuit,
Bla4eer HaBErKaMr4 BbrrroJrHeHr.,rq r43MepeHuft, o6pa6otrcu
AaHHbrx I43lv{eprrrenbHbrx na6mo4enrafi, [onyrleHr4t
pe3ynbraroB rzr3MepeHlrfr ra oqeHxz torpemnocrefi .

TpyAoenr

4, OEbEM II CTPYKTYPA

nucq[[Jrr.,rHbr cocraBJurer 6 saqgrHrrx

Ar4CUrIIIJrr4Hbr

eAr{Hrrrl 216'ncos.
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J 3leuresrrr r tI43VKt4 TBepAOTO Tena 5 13-16 8 8 6 zo
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Pasteil I
Teua 1.l
Co4eprra

Itapxro$a. 3ax
r43nr{eHrzfl a6c
KaracrpooD. f:

Teua 2. R

Co4epx<a
3ueprur, rrMrr)

JIe6e4ena. [anl
Pasget2
Tena 1. C

Co4ep>rca

MOAeJIb aTOM

no4opo4ono4o6
Tervra 2. 3
Co4epxa.

BONHOBbIX CBO

CooruomeHrze I

cMrrcJr. O6uee
cocroqHzfi. Pet

flpoxox4eHr{e
rapnroHuuecxuft

Teua 3. C
Co4eprrar

op6urzurtnoe u
Op6nramulrfi I
Ouur Lllrepna
uarnnrnr,rfi uol
Pacnpe4ereHve
Meu4ereena.

Tervra 4" C
Co4epNar

Kos$QuqraeHru
Pa:ger 3"

Terraa 1. T
Co4epxar

floHqrne o KBar

Teopu.s TerrJroeM

KsaHronaq re
IIpOBOAT.TMOCTT4 r

Cnepxnpoeo4rav
Teua 2. 3r

Co4epxcar

IVoneKTpr4Kr4. (
ronylpoBoIHr.rK
lloryrpono4Hzr<

Pazaet 4.

C ogepxaurre JrexrluoHHrrx s aHqruft rro Arr cqu[JruH e

Kn aHronaq fipupoAa r.r3ryqeHrdfir
eIIJIOBOe U3nyLIeHI4e.

il4e reMbr: PannosecHoe r,r3nyr{eHr.re" A6comoruo qepHoe reJro. 3aron
ru Cre(faua-Bolrqlraua. 3aros lBzna" Pacnpe4eneHrze sHepnrr4 B crreKTpe
)JrroTHo r{epHoro TeJra. oopuyna Psre-fl - [xuuca. <Yntrpafiuolerona.a
rrrore3a fllaulca o KBaHToBoM xapaKTepe r.r3nyqeHr.rx. @opnayna fllaura.
BaHTOBa.f, npr4poAa cBeTa"

Irre reMbl: BHeIuHIafi $oroe$tpercr. Ocuonsue 3ar(oubr $oroe(fQercra. @oronsr.
JIbc, Macca Qorona. Ypanuenue 3fiHrurefina 1.ns. (foros$Sexra. Onrnr,r
lHrre cBera. 3$fierr Konnrosa.
Sneuerrrrr rcsanroeofi MexaHr{Krr u arovnrofi Sr:rucu
rpoeHue aroMa, Teopur Eopa.
rr.re reMEr: Ourrr Pesep$op4a no pacce.flHuro o, - qacrr4rl BeulecrBoM. flaepuax
t Pesep$opAa. Jlunefi.rarbrft crreKTp aroMa BoAopoAa. T'eopu.a
F{oro aroMa Bopa. Onsrr (Dpanxa z fepua.
[eMeHTbt xeanrosoft MexaHuKII.

rve reMbr: fnnorega Ae Epofim. 3xcuepzlreHTaJrr,Hoe rro.4TBep)r(Aer{ve
tcrn MI4Kpor{acrLrII. fpanzqrt r.rpvMeHr,rMocrr4 xnaccuqecxoit MexaHrrKr4.
teolpeAenenHocrefi fefi:en6epra. BonHoeax $ynxqrzs. 14 ee crarucruqecxzfi

ypaBHeHr4e Lllpe4unrepa. VpanHenrae lllpe4raHrepa Anfl crarlr4or]apHr,rx
[eHrze ypaBHeHr4q lllpe4raurepa ,4ns r{acrrzrlbr B ((noreHrlraalrHofi rMe).
Iacrltubl cKBo3b rlorenlllzaJlrnuft 6aprep. TynuelrHr,rfi erp$ercr. IIutteftmtfr.
ocuunn{Top.
OBpeMeHHbre rrpelcTaBJreHr4{ O CTpOeHr4r4 aToMoB.
rr4e reMbr: vpanneHue [lpe4zurepa ilnfl BoAoponono4o6uoro aroMa. hanHoe,
MafHrrrHoe KBaHToBbre qr.rcra. cner<rp aroMa BoAopoAa. llpanzlo or6opa.
toMeHT I{Mnynbca 3neKTpoHa. Op6uralsHrrfi uarnzrnufi MoMeHT gneKTpoua.

u feplaxa. Cnzu gneKTpoHa, CnIaHonoe KBaHToBoe qr{cJro. Co6creeHHrrft
IeHT SJIeKTpoHa. Marnurnoe cr[IroBoe KBaHToBoe rrr4cro. flprznqzn [Iaynn.
sneKTpoHoB B aroMe rlo cocrotHlr{M. flepvo4zvecnas. cr{creMa gJreMeHToB

cHoBbr Susvru na3epoB"

:r4e reMbl: llornouleHl,Ie, crroHTaHlroe u IjHAyrIVpoBaHHoe r.r3ryr{eHrze cBera.
3 fi nurrefi n a. Onru.recxrre KB aHTo lB r,re f eHep aropbr.
Sneuenru Qusunn rBepAoro reJra
)opvs. TerrJro eMKo cTu Lr 3neKTpo rrp oB oAHo cTr4 TB eplbrx Ten.
ve reMbr: llpunqun ro)r(AecrBeHHocrrz rracrr4rl. Eo:onrr v Sepnauourr.
ToBbrx crarr.rcrr,rKax Boge - 3finrurefina u Oepnrn - fiupaxa. Kraccu']ecrarr
(ocrl4. 3aron flronoura uflru. KsaHrosa.f, TeopIas rertlroeMKocru 3ftnrurei,rrta.
)plrfl Te[JroeMKocrt4 [e6ax. @ouoHrr. Pacnpe4elenze oneKTpoHoB
MeraJrJre rro oHeprurnr. 3lercrponnrrft ra:. 3ueprzr @epvra. VponeHr, Greprru.

ocTb.

)HHar Teopl{.f, TBepAbrx Ten.

I4e reMbr: 3uepreruuecKr4e 3oHbr B Kpr4craJrnax. Merallrr, nonynpoBoAHr4Kr.r 14

o6crseunas npoBoAr.rMocrb rrony'[poBoAHr4KoB. llpnuecnax rrpoBoArr Mocrb
le. KoHraxr AByx nonynpoBoAHr,rKoB piBnr4rrHr,rx rrrrroB (p-n - uepexo4).
oBbre AuoArr. [eficrnue cBera Ha [onynpoBoAHr4Kr4.
Snerrrenrr,r Su:ulcz ffApa rr 3JreMeHTapHbrx qacrvrl
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Heycrofiuu
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Pa4raoaxrunn
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C
CBETA): IIDAKTI4

Teopr4rr Bopa>.

MI4KpOr{aCTI4U);

TBeplbrx Ten.

TBepAbrx Ten)"

TIOCTO,'IHHOII

$oroe$Serra u

pe3oHaHcHoto

pa6ora 5 <C

rerr,rneparypuofi
<Zsyuenue
ra6oparopnar
ra6oparopnar

Pastel 4

Teua 1 A
Co4epxra

fefirepa - Mrcn

Telra I Hoe tApo. SleuenrapHbre r{acrarlbr.

Cole rre reMbr: Cocrae rApa: IlporoHr,r 14 Heftrpourr. OcuoeHr,re xapar(TepacrrzKr4
. Zsoronrr. MoAe:ru r4ep. llou.f,Tr4e o rrAepHbrx cr4rrax. [e$err :vraec 14

l4pe. Cpe4Hs.[ SHeprI,Is HyKnoHoB 14 ee 3aBl,Ic]rMocrb or MaccoBofo LrrrcJra.

TSI(eILIX qAep IIO OTHOIIeHI4IO r( HeI(OTOpbrM TI4IIaM paCIIaAa.

3JIeMeHTapHbrx xracrr4rl. BsarunaonpeBpaueHI,rq oJreMeHTapHbrx qacrr4rI.

. -fl4epnrre peaKur.rr4.

Pasaer I
Cogepxauue [p arcTrr qecKrrx s aHrrrufi rro Arn cqufiJrrrHe

KeaHron as [pupoAa rr3,ryrreHurr
Tenaa i. TIJIOBO e U3nyr{eHI.,Ie 

"

14 e npaKTrlr{ecKl4x zaustufr.: npaKTlarrecroe gau.srrae 1 < Tenroeo e u3ryrreHr,re)).
Tema2" BaHTOBaS rrplzpoAa cBeTa.

I{e rrpaKTI,IqecKVX 3aHgTt4vI" lpal(TurrecKoe 3aHflTr{e 2 <Ooronrr. ,Ilasreuue
ecKoe 3aH-rrrlre 3 <@oroe$Sexr. 3r|ftexr Itonanrono>.
3.rreuerrru rcsaHToeofi MexaHrrKrr u arounofi $mrucu

Terraa 1. He aroMa" Teopur Bopa.

Co4epxa ae npaKTr,rqecKr.rx 3aHflTkru" npaFiruqecKoe 3aHsTr4e 4 <Arona BoAopoAa no

Tewa2" EMEHTbI KBAHTOBOL{ MEXAHI{KH.

Co4epNa rre [paKTr4qecKr4x 3aH.[T fi: npaxruuecKoe 3aEflTr4e 5 <Boffrosrre ceoftcrsa
paKTuqecKoe 3aH.[rr4e 6 <Ypanueuue lllpe4r4Hfepa).

Terraa 3. o BpeM eHHbre np eAcTaB rreHkr fl. o cTp o eHkr tr aToMo B.

Coae

Pasler 2

PasAer
Tewa2.
Co4ep

Pasgen
Tenra 1.

Co.ue He rrpaKTr4rrecKrrx 3aHflTtrv: [paK.TuqecKoe 3aH.sTr4e

oHbr); npaKTlrqecKoe 3aHrrrie 9 <3nercrpr4r{ecKze

pre npaKTprqecKr,rx zansluit'. npaKTr4rrecKoe 3aHrrr4e 7 <crpoeHrre aroMa).
Sneuenrsr Sn:zrcu rBepAoro re,Jra

r4r TerrJro eMKo cTr.r r,r 3neKTp onp(l B oAHo cTr4 TB epAbrx TEJI,

8 <Tenrtosrre cgoficrna
v MarHrzrHrre cnoficrea

Pa:Aer I
C o4epxauue "ra6 op aro p Hr,rx 3 rn Harnit rro Ar{crlrr nJrr{H e

Knaurosas flpupoAa n3flyqeHus
Terr,ra L ITJIOBOe I43nyr{eHI4 e.

Co4epx<a ve ra6oparopuux saHsrrfi: :ra6oparopuax pa6ora <Onpe4ereHr.re
na - BolrqMaHa).

Tewra2. Bafl rrpupoAa cBeTa.

Co4epNa ue la6oparopHr,rx saustnfi: la6oparopual pa6ora 2 <VIzyueur4e BHerrrHero
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euug?
peAeJleHlrt ocHoBHbIX xapaKTepr.{crrrx: TerrJroBoro u3nyqeHr,rq. Kaxoe reJro Ha3b,rBaerct

3. C$opuy npyirce 3aKoH Kupxro$a.
4. Karcoff nMeer pac[peAeJ]eHHe 3HepfaH B cneKTpe a6conrorno qepHoro rela? Hapr.rcyfire

B 3aBacnMocrtr or AnHHbr (Hru uacrorsr) aolHrr Arq ABlx reMneparyp (T2>T1).
5. C$opnay
6. 3anuu
7. 3anaur
8. Karcoe TeJI, qepHoe url.r HeqepHoe, HMeer BbtLue reMneparypy, ecrvtAX rpKocrrr o4uuarontr?



9. B qeu NT qBIEHHE,

10. CSop nvpyaTe 3aKoHbl

HztsLIBaeMoe rDoroe4, cb exrorvr.

dloroeQ$exra. B qeu oru 3aKoHbr rporuBopeqar npeAcrarlJreHzsM

13. t{ro ra
qacrorrr? 9ro er

14. r{ro ra
15. lloq

uaccu.lecreoii rp rcu?

I 1. Karc HHo, cneAyr sorrro gofr Kaprr{He r43JtyrreHlrq, o6lqcHr,rrL, $oros$$ercr?
12. O6t,.n 3aKoHbr Qoroe$Qenra, HcxoAr r.rs rpopnaynsr 3fiumrefiHa.

KpacHafl fpaHlrqa $oroeS$ercra. x{eu ortpeAeJrrercf, qncJroBoe 3Har{eHhe rpaHuvHofi
"rrer Ha rroJro)r(eHr{e rpacHofi fpaHr,rubr $oros$$exra?

Qoro3neMeHT H KaKoBa efo BoJrr,TaMnepHaq xapaKTepvcrnxa?
6rrla oreepfnyra MoAeJrb aroMa TovncoHa?

poruBopequq npeAno)KeHuofi Pesep{rop4orvr rrnaHerapHofr nro4elu arona?
yrrlHocrb reopfir,r aroMa, rrpeAno)r(eHFrofi Eopona? CSopnrynzpyfire nocrylartr Bopa.

Kaxonu He4 v reoplru Eopa?
18. C aroMoB. Cnenrpa.nsHbre ceppih aroMa BoAopoAa,

nbl coyAapeHuil sogN4orrcHbl Me)KAy DJreKTpoHaMr.r, ycKop-seMbrMlr oJreKTpuqecKr4M
?

aruIrcqaerc.f, onsrr @pauxa rz fepqa, pt KaKHe ocHoBHbre BbrBoAbr Mo)KHo cAenarb Ha
OCHOBAHHH OtI

21. Karcue B aHTO B ble qUC ra orluc[,IB aIoT co cTo;IHHe na uxp ouacrnqu ?

22. 9ev qeTC.{ 3IeKTpOHHOe COCTOfl HAe H3OJIHpOBaHUOTO arOrura?
23. O6rgcH Ilpouecc oopasoBaHus sHepreTriqeOKHX 3oH B TBepAOM TeJre.
24. Or

19, Karcue

noJIeM, H aTOMaM

20. B qena

25. Itarcoea

troJrynpoBoAHrrKo

31. H

16. B qerra

17. B .rev

3 8. r{erra

39" rlro

26. O6rs MexaHH3M co6creeHHoI n npulrecHofi npono4nMocrtr rtony[poBoAHtrKoB.
2l. Karcoe nzuqecr<r4ir c Mbr cJr n o Hfl THs yp o B H.s cl eprraz ?
28. r{enr

3aBllcflT rnvrprHa pa3perueHHofr:ouu H rrucJro ypoeHefi e uefi?
3oHHar cTpyKTypa [poBoAHH Ka, nony]:rpoBoAHhKa u uzo r'xropa?

tcHllerct pa3rrrrkre reMneparypHofr :,asHczr\,{ocrpr 3neKTporrpoBoAHocrn y MeranJroB
?

lpr,r3aqecKr4e [poqeccbl, nponcxo.u.flrrlue rrpr4 o6pa:onauvu p-n [epexoAa,
sHepferr4vecKHe 3oHbr e o6racrH p-n [epexola u o6wcHr4Tc, B qeM cocrotrr

29. O6r,gc Te 3aBHCHMOCTI noJro)r(eHurr )/poBHr (Deprr,rn v KoHrreHTpaur4r{ cnoSo4Htrx
HOCIITEJIEI4 3A B rroJrynpoBoAHHKax oT TeMrrepaTypr,r.

30. O6rsc

AEHCTBAC BHEITH 3neKTpHqecKofo noJrs Ha p-n [epexoA.
32" r{ro s Baerc.s paAr4oaKTI,rBUOCrrrc? Kaxue npoL(eccbr orHocsrcq K qr4cny pa4rzoarcrunHux?
33. Ha qe ocHoBaH npI,IHIIHI pefucrpaUun h H3MepeHlxfl panr4oaKTlrBHoro uzlytegux? Karcne

npu6oprr rrpHMeH roTc.s AI{ grnx uelefi?
34. O6rs ycrpoficrno H nplrHrlr,rl 4eficrsur cr{erquKa fefirepa.
35" Onnur
36. flepev

BeruecTBoM"

ilpoqeccbr, npoucxoAf,rur,re B ra3opa3prAHbrx cqeTquKax.
r4Te Qr{3HqeCKHe rrpoqeccbr, npouc)(oA.slque [pr{ B3ar.rMoreitcrsuu p-zslyueHrar c

37. B qenr

olenrpoHax?
rcqalorcfl npoqeccbr yflpyforo p'acaeflHnfl 3neKTpOHOB flApaMH, SJTeKTpOHOB Fra

oBJreHbr norepH 3Hepfr4l.l qacrr.lubr upn llpoxo)r(neH]'4n qepe3 norJroqaroqyro cpeAy?
cxoAHT rrptz npoxoxAeHLTu 3JleKTpOHa qepe3 ilouorrTenr,?

40. Karcoe oco6esnocru npoxox(AeHzs qepe3 nofJroraTeJrb MoHo3Hepferar{ecKnx p-uacraq ra B-
A3JlyHeHI,ls,, I4MelO HerrpepbrBHbrf eueprernqecxafi r:nenrp?

@ou4 HLIX cpeAcTB AIq [poBeAeHtafl, aTTecTaIIun ypoBHt cQoptruponaHHocTu xorr,rnereHqufi
ooyqarorqHxcfl IIo cur,rnJrr4He oQopunxerc.rr orAeJrbHr,rrv{ AoKyMeHToM.

7. YIIE HO-METOAI4TIECKOE r4 I4H@OPMAUI,TOHHOEOEECIIEqEHI4E

Ar4CUr4rrJrr4Hbr
HIrf o o 6 ecilerI eH Ho c'f r,

I{auMeHosarr J|HTCpaTypb[ aBTop, Ha3BaHue, DHA U3AaHt|q, lt3llilTeJlbcTBo
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ofoc Bo
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B.r|-Y



Hanlrettosas 3 JrHTepATypbu aBTop, Ha3BarrHe, DilA lr3AaHun, H3AATeJ|6CTBO
fot

u3aatIHq

I(HI,II-O O 6EC T]EIT ETI H O
CT6

Itoruqecrn
o
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on usgarrnfi
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I 2 l 4

OcHosHas nvreparypa

1. Jlexunu no r

pecypcl I A.
IOCyAapCTBeHHbT

Hlrxo,ras fpurop
AaHHbre (1 d

focyAapcTBeHHbr
Hnxo,raq fpurop
3auasne c ulryJ
- Er.r6naoro.: c. 8

)r,r3r4Ke, KnaHrosas v flAeplHafl Qrasuxa l-3lexrpounrrri
O. lallruu, H. C. llpoxouena; .Bna4urr,rnpcxufi
i ynneepcnrer r.{MeHr4 AlexcasApa fpnroptennva a
beBrrqa Crorerossrx (BlfV). - 3nexrponubre reKcroBbre
ailni 1,43 M6). - BraAzlarzp: .Blaanunpcxrzii

"r yuuyepcurer HMeHtl AnexcasApa fpuropuennva u
beBrqa Croreroaux (BlfV), 2016. - 87 c.: utr," ra6r. -
a 3KpaHa. - Slexrponnafl Bepclrr fieqarHofi ny6luxaquu.

'. 
- ISBN 978-5-9984-0654-6 .

2016 http://e.lib.
vlsu.ru/bits
tream/123
4s6189t41
47 tr/0152

2.pdf

2. Kysueqon C. I
feouerprlvecrar
Qrcur<z. Ocsonr
Z. Ky:Heqon. - 1

302 c, - ISBN 97

. Kypc (pusranu c rrpr4MepaMr4 perrreHrzr saAa.r. t{acrr III.
rr BoJIHoBaTI orrrr{Ka. 3leuenru aronaHof u tAepuoil
Qnszru 3JreMeHrapHbrx qacrr4u : yve6uoe noco6ue / C.
rvcr: Touclrnfl nolarexs usecxuir, yHrrBepcr{Ter, 20 I 5 . -
-5-4381-0428-7.

2015 http:llww
w.iprbooks
hop.rul346

12.

2.Tal-rnsrxoea-81

Susnra. Crpoenr
pecypc]: yve6Hu

AaHHr,re. - MuHcr

uKeBurr LLl4. Quzvtxa. 9acru 2. Onruxa. I(aanroaas
e r.r rfuruuecxue ceoicrsa BellecrBa [3.lexrpoHHufi
/ Tartrmrxoea-Byruxennu 14.14. - 3lexrpoH.TeKcroBr,re

: Bucnar lrrxora.

20t4 http:/iww
w.iprbooks
hop.ru/355

63.

,{onolHr,rrelbHar nr4Teparypa
L Escuua E.V
[3rexrponHrrff
na6oparopHrrx 

I

3lexrpoH.rexcrc
crpoHreltHtrfi u

Onrvxa. Ocnosrr KBaHToBofi u l4erpuofi Qusnxrlpecypc]: yre6uo-rr,reroAr,rqecKoe noco6ae [rf
a6or ro $wswxel Escr.rHa E.M., Co6;oresa B.B. -
rbre AaHHble. - ACrpaxaur: AcTpaxaH0Kzir uHNeuepno-
crl4rvr. 3EC ACB

2011 http://ww
w.iprbooks
hop.ru/170

59

2.Ot,rsHKa aror4o
MeTOArIqecKr.re y
Xapeuoea, H. t

focyAapcrBeHHbr
MaTeMaTI4KLr ; II(

AaHHr,re (l d

rocyAapcTBeHHbrl

14 MoneKyn. .f,4epuar Qnruxa [3rexrporrnsri pecypc]:
a3aHufl, r la6oparopurrv pa6o.rau no {rusnxe / C. B.
. flpoxouteaa, E. JI. LllaNaaHcxas ; Ilna4uuupcxni;i
yHrrBepcr4rer (BlfV), Ka$eapa $uzuxu u npnrcna4uofi

q peA. E. JI. Lllarraancxan. - 3lexrpoHnr,re reKcroBbre
tfir: 431 K6). - BlaAlrrraup: I\rragurtnupcxuil
yHlrBepclrrer (BlfV)

2010 zJo http://e.lib.
vlsu.ru/bits
treanll23
456189t20
65/310010

6.pdf

3.Oflsuxa rn€pa
yKl3aHyrfl x la6o1
flpoxourena, E.
yuranepcurer (Bl
pea. C. B. Xapet
K6). - Blasuv
(BrfY)

)ro reJra [3nexrpoHnrrI pecypc] ; MeroAr4qecKrze
aropHbrM pa6oraM no Qu:uxe / C" B. Xirpeuona, H. C.
JI. lllavaHcras ; Blaaulrupcxr.ril rocyAapcreeuHsrft
-V), KaSeapa OrcIrKLI 14 rrpr,rKJraAHorZ vareuaruru ; noA
IoBa. - 3nexrpoHHbre reKcroBr,re AaHHbre (1 {rafin: 356
.Ip: BnaAuvupcxnft rocyAapcreeHurrfi yHaBepcr4rer

2010 239 http:l/e.hb.
vlsu. ru/bits
trean/ 123
4s6789t20
881310070

3.pdf

7.2. Ilepv
Pexcurr,r 4o

8. MAT]
Atrs peaJ

poBeAeHr4s 3ar
KpaHoM An_s rp

Ay4raroptr
bIIIOIHEHV-f, IA(
<Onpe4ereuut
<I4:yuenue nn
<3frSexr Korra

)A[qecKue u3AaHuq xypna-n <KeaHToBar gneKTpoHr.rKD. Apxr4B HoMepoB.
ryra : http ://www.mathnet.ru/qe/ff (ib1y9

PI4AJII'HO-TEXHI4TTECKOEOEECfIEqEHI{EAI,ICIII4IIJII4HbI
r3arJur4 AaHHofi AIrcIII4nnI,IHbI r4Merorc-s cnerlr4anbHbre noMerrleHv s. ilrrl
rrr.rft. JleKrrr4oHHr,re ayLrTopkrr4 oc,HarrleHbr AocKofi (Aru uena unr4 MapKepa),
eKrlr,roHHrrx crzcreM, flpoeKTopou u noyr6yxona.
. TNq IPOBEAEHI{fl NA6OPATOPHI,IX 3AHfl'ILIiI OCHAIIICHrI YCTAHOBKAMII ANfl
)paropHbrx pa6or:
rocro.f, HHofi CreQ aHa-Eolrqlraua> ;
rxHero Qoroe$frexru;
:TOHA);

BbI

1(
z<<

J(



4 <Oupe4ele
5 <Cnercrp zsn
6 <IrlsyveHrae

7 <<I4zyueuue

8 <I4sy'reHue
9 <Irlsyueuue c
10 <I4sy'renrae

43r-3.

KoMnbroTepaM

HCOOXOII,IMbIM

Pa6ovyro

PeqeHseHr
(npeAcraBzren

flporparuvra
flpororol J\!
3ane4yrorqrzft

Pa6ova.a npo
nanpaereHu.fl 1

llporoxon JVI

flpe4ce4arelr

Pa6oua.a npo

flporoxon

3ane4yrorqufi

Pa6oqas n

flporoxon

3ane4yrorqzfi

Pa6ovax npo

flporoxon

T

3aselyrcrrtnfi

za xa$e4pu J\lt

pe3oHaHcHofo rroreHrluana noz6yr(AeHr4s aroMa MeroAoM opanrca - f epq;
r.rr aToMapHofo BoAopoAa);

rleparypHo it zasuctrv.ocrr4 conpo:tr4BJreHr4-[ [onynpoBoAHr{KoB) ;

bT-aMlepHbIX xapaKTepr,rcTrrK TepMorlyBcTBrITeJrbHr,IX COnpOTr,IUenzfr>;
braMrrepHbrx xapaKTepr4crrirK (f oroconporlrBJreHrzr)) ;

fi crn ererrpoHHo-AbrpotrHoro [ef]exoAa)) ;
qerrrr4Ka fefirepa - Mrouepa>.

rcue/na6oparopHbre pa6orrr rpoBorflrcr n yue6urrx na6oparopr4rx 430-3,

AyAu 14 l.ns [poBeAeHl4fl 3aHflTLrIj CrCHarrIeHbr coBpeMeHHbIMr4 nepcoHzurbHbrMr4
o6re4nn0uHblMl4 B noKanbHylo BErrrrlcJrr4Tenr,Hyro cerb 14 yKoMnneKToBaHHbrMrr
creMubrM r.r npr4KnalHbrM np o rpaMMHbrM o 6 e cn e.{euueN4

My cocraBrrl craprurzft rperroAaBarenr xaf . OzIIM XupHoua C.B.

pa6oro4arem) _feH. ArrpeKrop OOO <BnallrluTex> Ocunoe A.B,
(MecTo paooTbr, AoJr)KHocTb,

orpeHa ra o4o6pena Ha 3acelaHza ra$e4prr @zlIM
[_or _31 .08.2020__ foAa

poft: Apaxensu C,M.

MMa paccMorpeHa z o4o6peHa Ha zu yve6uo- KOIZ KOMI4CCI4I4

03.05 Jlasepuax rexHrzKa pr Jra3epnbre HOJIO|I4II

3l.082020_. foAa
Muccuv: Aparelln C.M.

JII4CT TIEPEYTB]OP}KNEHPIfl
PAE OrIEfr tlp Of pAMMhr nl4c ul4rrJlkt HbI

Ma oAoopeHa Ha yve6Hufi ro4

foAanx r<a(fe4pu J\!

rr,ta o4o6peHa Ha

nux r<a$e4prr Il!
yue6Hufi ro4

foAa

o4o6pena na yue6nrrfi ro4

IOAa


