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1. UEilI OCF OEHI,rf AIICIII4TIJITIHbT
I

I

Iferurura ocBoeHl{f, Aubfiunlunu <OusnKa> sBJlfiercfl

oKa3blBarorcfi BecbMa [JIoAorBo,pHbIM]I lI B Apyrllx HayKax'

rrlrpoKoe (fnszro-rrlareMaTr.rrrocKpe o6pasoBaHple, MoryT caMo-i
TexHr{qecKue HarrpaBJreilurfl., ycnorirno pa6orarr B HI{X, JIerKo oT pellreHl{fi OAHI{X

O6ecneqeune 6Y4Yrqero

TexHrlqecKofi uu<one

fi3yreHl{e (pusnru

rrHTyI,IqUrc, KOTOpBIe

, rloJryr{r,IBrlrve

bIIO OCBA}IBATb HOBbIE

oco6enno BaxHo AJIS

p uIitBllTI,Ifl ToXHI4KI'I.

rro3B onsrcilIan 6YgYulutvt
.recKoft unfropruaquu u

f, HoBbu< $rasz'reclcux
pyrorct;

TIDAB}IJIbITOIO

brx 3aAaq fi3 pa3Hbx

Aansneftrnetrn Pellrarb

rfaylnoft annzrparYPoft vI

r["" gKcrIePMMeHTaJIbHbrx

)t snneHuft vr oIIoHKI'I

prrorl Bo

Kax rroHtrufi, 3aKoHon,

yJlbraroB, flolyrlel{Hbrx

c rroMourbro er<oneputrleHTaJlbHbx IIJII4 MareMarl{rlecK M9TO.IIOB I,ICCJI9AOBaTII{g;

o (poplvuaporE$ue HayrHoro MbrIIrJIeHIls, B

Mocrtl Paslu-rulx tfusu
crerleHb AocroBepHocTll

. nupa6ouca]trrp"eto" LI HaBbrKoB peruenufi :

o6nacreft $rzrsrafr1a, rloMoraroilvlx cryAeHTaM

flH}(eHepHble 3aAa,YI4.
l_____^_

o ognarouueltue cryAeHToB c coBpeMeHHoI4

nrrpa6oma y H+IX HatIaJIbHbrx HaBbIKoB rlpoBe

,{ucquuruna <$usuru otiroct'Ircs r o6ssarem'noft qacr}I'

3. TITJIAHI,IPYEMbIE :IYJIbTATbI OEYIIEHI{'I il CUIIIIJITIHE

llnauupyeiusre pe3ynbrarbl lo AI4CIIIIIIJII,IHe, cooTH c rrnaH[pyeMbrMl,I

pe3ynbraraMu ocBoeHus OIIO

gapLaq K Apyr'lIM, llcKarb Hg e rIyrI,I'

upo(feccuonaurnoft no6rall ycKope

3a'ua''": 
A^,,o,tvt,rout-n $r43Ll

LrH naYunoft u

o6 klcfloJlb3or

rrpLIHIIr[IoB n rex fpnacr.ttx, B Koropbrx oHI'I cr

HarndenosaHue
orleHoqHoro cpeAcTBA

pe3yJlbrarbl oGyreunx no AI'IcOoptvtupyeurte
KOMIIETEHUIIH

(ro4, co4epxarule
nounereul:ru1)

TectoBrre BorIPocbl.

3alaqu.

3naer.'
o6rutre
3aK0HoMepHocTpI,

r{HcrpyMeHTIIfl blFIbIe

cpeAcrBa tfuouxu
Vueer:
paooTarb B
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caMoopraHLI3aIII4I4
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npaKrr,rqecKofi pii6olu c
zn$opnraquounrinlu
I{CTOIIHHKAMPI ; MPTOAAMI{

trpvftuttru peurerlnft.

IIO 3A.IIAHHbIM

o6pa6orrcofi u an
pe3yJrbTaToB .

Bnageer:
cnocodnocrrro
UCIIOnL3OBaTb

coBpeMeHHbre

znQoprvraquoHHbre

TEXHOJ]IOIIIT4.

npr,rKrraArrbre n
cpeAcTBa npu

OIIK-I. Cnoco6en
npr,rMerurTb

Qyu4arr,r errrzrJrbHbre

3HaHpI[,
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o6racru
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ECTECTBEHHEIX

HayK, u
PICTIOJIb3OBATb ITK B
npoQeccuonuur,Ho
fi 4ememHocrvt

OIIK-1.1.3Haer
I{CIIOJIb3OBAHI'I I

dyuAaruesraJrbHprx znanuir,
IOJTWEHHbIX B

t (unu)

3HAHI{II LI3

vt(unu)
ECTECTBEHHbTX KB

3uaer.'
ocHoBHbre ifopuu,
3aKOHOMepHOCTI4,

I{HCTpyMeHTuUrbHbre

cpeAcrBa Susunu
Yueer:
pa6oram B KoMaHAe,

npoBoAr,rTE 9Kc

IIO 3A]IAHHbIM

obpa6orrofi u a

pe3ynbraToB .

BraAeer:
cnoco6socrlro
I{CUOJIT'3OBATb

coBpeMeHHbre

uut|opvraquoHHbre
TexHoJIOrUU, T€XrrLrKy,

rrpl{KJlaAHbre n
cpeAcTBa nplr perreHr,rr4

3aAaq [poQeccrroHaJ]

Tecronrre Bonpochr.
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f=roo

o

H
.q)

oo)rqaroqrDrct
c rle.4alorl{qecKl4M

F

H
Eai 9d

E<Oo\o
oo.
CCr)

Oopuu
TeK)rIIIero
KOHrpOns

yCIIeBaeMOCTLI,

rfoprraa

npouexyrouuofi
aTTecTarlHr4

(no cenaecrpau)

|.1

c,
o

oo

F

4. OBb [,I CTPYKTYPA NI4

Tpy4o eltro crb Ar{cqulnr4Hbr / 3AIISTIIbD(

'fepraruqecrcnft n.nau

_ OIIHAq

252 qacoB.



I MEXAHI,IKA t6 6 23

I Kuneuatuxa [ocryflareJlbl{of(
.IIBIDKOHI/I9.

1 2 4

2 Kunenraruxa BparqareJlbrror

ABIDKEHI,IJI

2 2 2 4

3 ,{uuauura rocrynareJlblrlorl
ABV)KEHI{J]I

,, ) Aa

AT ,{uuauura Bpalrlarenbuorr
NBI,DKEHI{'t

a 2 2 4

5 3anonrr coxpaHeHllg 4 4

6 Sreueut't MexaHI4KI4 )I&IAKocreF

I'I IA3OB i

A 2 2 4 Pef,"rurr-
roHrporl Nsl

7 Srevregt,r cleqrraJlbHoft reopu
OTHOCLITe.II;HOCTII

5 2
a
J

II OCHOBbI MOJIEKYJUIPFIO
OI,I3IIKI4
TEPMO.IIIHAMI4KI,I

4

4

2 t4 8
aa
JJ

8 MorerylallHo -KI{HerI{rIe cKzul

TeoDI{jI fa30B

6 2 2 10

9 Sreuenu,r xlaccuuecx.opZ
CTATI,ICT}IK]I] 

'

6 2 10

10 Peamglte ra3l,I 7 2 2 2

l1 Csoficrsa xuArocrefi. Csoftcrr
TBED]IbIX TEJI,

a 8 2 4

12 Sreuennn 6usn lecKofi KIIIIeTI{ISz 8 2
A+

13 flepnoe Haq€uo repMoAuHaMI,IKx 9 2 2

t4 B:rop oe H:aqano repMoAIaHaMuKI,I 10 2 a
L I Pefi'rnm-

ronmom JVs2

III SJIEKTPI'ITTECTBO
MAfTIETI{3M

'l 2 t6 4 26

15 | Snervrenrn reopuu rroJ

I Hanp.nxeHlrocrb

| 3JreKTpocrarl,IqecKoro IroJIfl

I BAKWME

I

B

10 2 J

t6 llorenqu a.n oJleKTpocrarl,rqeoKo

rlor_fl

o l1 2 2 t 5

I7 ,{usrerrptarcE B gneKTputIecK

TIOJIE

M 12 2 2

18 flpono,qrumu B greKTp[qecK,

IIOJIE

M 11 2 a D 5

T9 llocrosH srrfi snelcpvqecrnii tc 13 2

20 Marunruoe [ore B BaKyyMe I4 2 5

2l Margutuoe noJre B BelrlecrBe
1/l+ 2 2

22 3nenmov aIHT4THEUI I,IHrryKuu.u 15 2 4

TV KO JIEEAIryTA 14 B O JITIbI 2 8 26

ZJ Mexaur.r"recrue ltone6 anu.g t6 2
.A MexanrqecKl{e BoJIHrI 16 2 5 Peirrum-

Kourpom' Ns3

25 SrerrpouarHlltrHble role6anns I7 z 7

26 Sner<mouarHuTHbl e BoJIHbI 18 2 2 7

Bcero 3a ceMec'rp: 1-18 54 18 06 108 9Ksan'leH(36)

lla.nuque B ArrcqurlJrllue KIVKP
llroro rro ArrcqrrrlJrlrHe ). 54 l8 06 108 9rcsaruen(36)



I

Coaepxar,ine JreKrlr{oHHbrx sausruft uo
Pas.uer I. Mexasuxa ,

Terua 1. KuueuaruKa rrocryrra.Te{r,noro ABr4xeHr{r{
Co4epNanue reMbr. Kranervrarur|zl :KaK pa:]Aen MexaHr{Krl.

Irlnepuuamul,re crrcreMbr orcvola. Pa4nyc-nercrop. llpuuqurr
Tpaerropur. .llooryn rBepAoro reJra.

Teva2. Kranerrlarura )Ke]FIkr[.

npoctefturar (fopua ABr{xeHr.rr r4atepun. MarepnallHai{ TorrKa qa). Cucreil,ra orcqera.
fanr,rnes.

Co4epNanne reMbr. ra[r4ya Kpr4Brr3nbr rpaeKTopr4t4. Ilunefmal-
ycKopeHr.ro. T anrenquanbHoo r{ HgpMaJrbHoe ycKopeur,u. Cssst
KI4H EM ATHqEC KI,IMI4 B E JILIqI,IH ANf I{.
Teirra 3 .,{unauura flocryrrarelr{oro ABr4xeHr4tr
Co4epxanue reMbr. flrauauu.ra

,IIB}IXEHI{E KAK

cKopocrb n nranefisoe

[v neft nrruu ]r yrJroBbrMrr

s Hrrorona u rroH.rrrlre

CLIJIEI, MaCCbI U

Terraa 4.,{urrauur<a BparrlareJrB,

CoAepxanzre reMrr. flonsrze

unepqnamnofi ckrcreMbr

pa3Aen MexaHr{Kr.r. Ilepnrrfi
Bropoft 3aKoH Hrro'rona u

r{Mrrynbca. Vpannenue 4nzxenuf. lfperzft 3aKoH Huorona ra n ero [pr,rMeHr.rM0crr4.

TBepAoro rena, Mouerrr Movrenr rrMrrynbca.
MOMeHTa r4Mrrynbca c

TEJIA OTHOCI,ITEJIbHO

rena. Teiraa 5. 3arconsr

B MexaHprKe. 3aron
A.Br4meHr{e. 3arcon

SHeprzrr, MorrlHocTb.

fionr. KoncepnaruBHbre r,r

O,qnopo,quocrb BpeMeHr{.

ABr{xeurrrr n $oprue

.IIBII}KEHI{'

Mouenr rdHepqvr4. Teoperraa llllefinepa. Vpanneuue ruonrenron (
MoMeHToM cunrr). Vpanneuae lnparqarenbHoro ABTDKeHT{I
HerroABr,DKHoli ocu. Kr.rneruqecrfir eneprur BparqarcilIeroct
coxpaHeHl,rr. 

i

Terua 5. 3arourr coxpaHeHr4r 
i

CoAepxaurae reMbr. 3uauenue ilr ooAepxaHr4e 3aKoHoB coxX

coxpaHeHlrr r{Mrrynbca. Opgopo4nocrr [pocrpaHcrBa. Peax'ru

Ko nc epr arr4:EH a.rr v Anccnnarr4: nn{r cucreurr.
Terraa 6. 3ne,rvrenrrr MexaHrrKrr NzjAnocreft ra ra3oB
Co4epxanue reMbr. O6rqne cnQftcrna xrAxocrefi u rasos. Y

coxpaHeHr,r.ff MoMeHTa raunylrca. LI
Cs.f,sr Mex,nty rroreHqlrairrnoft enppm
HeKOHCepBafrrBHbre cr.rJrEr. 3arconl cox

prbrBuocrr{. Vpannenue
B'I3KOI'I XIIAKOCTI,I.

floreHuraarbHoe lr

Co4epxaune reMbr. Ocnosntlre fioJro)KeHrdfl MoneKyJrrpHo rcoft rcopur,r BerqeorBa.

. Ilonsrue fi.zleaJrbHoroMranpo- I,I MaKpococrorHr,rr cr,rcteurr. Manpocronr{rrecKlre
ra3a. MoreriylxpHo-Kr4 TOJrKOBaHr4e TeMrrepaTyp crenenefi cso6olrr
MoJreKynbr. Ilnyrpenuxr snepruf r.rAeaJrbnofo ra3a. 3anon r{r gHeprrrr{ IIo
crerreufiM c;no6o4rr. ,{aueuxe ra3a c roqKfi 3peHr,rr MoneKy Helrr{qecKoft reopuu.
OcnosHoe ypaBHeHr.re MoJroKy o - r<Hnerr,r.recrofi Tec)putr Vpanrrenr.re cocroflHlur
I4AeanbHoro |a3a (ypaBHeHr,re

Teva2. Peanurrre rasrr
poHa - Meu4eneena) .

Co4epxanue reMbr. Cr.Inrr ueN eKylspHoro e:ar{MoAeftcrnzs s Vpannenue Ban-4ep-
Baarsca. Irlsorepvmr peanbHoro MeracraSuJrbubre cocroffHr{r. $purzvecxoe cocrofiHne.
BnyrpeuHxr{ oueprr,rf, peaJrbH

rroJDrureHlre rrr43Krrx TeMrrepaTyp.

Terraa 3. Csoftcrna xzro<ocreft

rasa. 3$Serr fiNoym - iI CNr,lxenue ra3oB 14

Co4epNanuo reurr. Xapa XI,I,UKOTO COC'TOfiHI4'. xra.unocrefi. EnnxHufi
rrpunoft rroBepxHocrr{rIopf,AoK. f,lonepxHocrnoe xcgurre. Culrr" Bo3Hr,rKarortrrde



xr4rKocrr,r. tDopnryna Jlanraca. {croazr paBHoBecHr Ha fpaHr,rqe
CMa.rr4 saHr.re. KanulnxpHbre fl rlJreHr.rr.
Terr,ra 4. Csoficrna rBep.qbx ren 

i

co4epNanue reMbr. Auop(fnup r,r Kpr4crrurJrr,rqecKre reJra.
fi-'ruuit roprltoK. vnpyrax 4 rrJracrrrrec*zrrr 4e$opruauz4.
Kpr{crannax. )KugrcrEe rpucrarurr. 

I

Terrra 6. Haqara repMoAuuaMr{Kr,r
coAepxaHrae reMbr. crarucruqelxnfi 14 TepMoAr.rHaMr,rqecKr4fi ruero
cr4croMa. lfepuo4r.rnalrrzqecnrafti npouecc. ourosHrre repMo
BHyrpeHHfir gHepfrirf,, pa6ota, rprnora. OopnrynnpoBKr,r repBofo
YpanneHre nepBoro Haqiila ret'uograuavuru. Tenno0uxoc*.
r'r.4eaJrbHoro |a3a or Br{Aa Ilpoqpcca. ooprrayna Maftepa. pa60ra,
lrconpoqeccax. Snranrnur (ren
TBepAbrx roJr. PaBlronecHrre + HepaBHoBecHbre cocrorHrur
Heooparr.rMble ilpoqeccbr. Kpyrpnofi rpoqecc (quKn). Ooptuynl
TepMoAHHaMUrra. I{uxn Kapn,o { ero KrA aus rrAeaJrbHoro rfasa.
xoJroAr{nbHbre Marr[rHbr. Malcguuanrnrrft KIIA relJroBoro
Crarncrzqeoruft Bec (te aMr4qecKarr nepo.amrocrr). 3arcon
Craructu.recx:oe roJrKoBaHLIe
Pasler IIL Snerrpr{qecrBo r4

Terraa 1. HaupnNengocrl gneKl IIOJI.II B BaXyyIvIe
Co4epxanze reMbr. 3lercrpu rcrzfi 3apflA. Coxpaueuue z
,{zcxpernoc'rb 3€rprAa. 3aron Ky llonsrue ele
(nnnuu HarrprlreHnocrra). llpu qfin cyrreprro3r4rlrrn
BeKTopa HanprlreHHocrn. T faycca Anr gJre

cBr3b c 3aKotrroM Kynona. [z
faycca Afif, pia.cqera noneft.

qr,ranbuafi (popua reopeirlrr I-

qfianoM n uanprx€Huocrbro
YpanHenue Jlanlaca. 3 nuit 4unolr. Snerrpuqeorufi
naonaeur). Ilorenqran u n
BO BHoTIIHeM 3.[eKTpfiqecKoM Snepru.a Aufionf, B o[eKTpr4qeQKoM
Teua 3. ,.{rasnempraxr,r B gJr TIOJIE

Co4epxanuo TeMbr. Cso6olrrrr r{ cBr3aHHbre 3aprAbr B
flonrpHue w Herronf,pHbre lM Jrbr. Tnnrr Ar{DneKTp
opr4eHrarluoFrr{ar rroJr{pr,r3arluu. IlonxpusyeMoc,rb MoJreKyJrbr. Ilto
norrpusaqun). O4uopo4nar u ieo4HopoAnaq ron rprrcarluu. Cn.s
noBepxHocrnofi nnornocrbro pra3arllroHHoro 3ap.fiAa. flusnerrp
BeruecrBa u eE sanzcr{Mocrb or lerraueparypbr. Teopenaa fayccd, grx
Ar.rgJreKTpr.rKe. 3nexrpzvecnoe e . (elexrpr{rrecKa.rr
.{r,renercrpurrecKafi npoHr{rlae opeAbr. Brr.rucreHme Halprx{eH
B AugneKTpr{}ce. fpaur.rurre
"Ar.rSJreKTpr{r -- 4rglerrprm" gneKTpr,rKtr.

Tena 4. llpono4nrarcu n fIOJIE
Co4epxanue leM6r. Pacupe e 3aprAoB B rrpoBoAHr4Ke.
w cnapyxr4 npoBoAHr{Ka, f I'Irl:HbIe ycnoBl4f, Ha
Sner<:rpuuecrcrae cnofi crna o6onoqru. 3
nso6paxenuil. fpannrrubre
ye4llnennoro [poBoAHr{Ka,

fra rpaHurle "[poBoAr{r.rK-

HaqaJra TepMoAr4HaMr4Kt4.

5I [poBoAHI4KoB LI KoHAeIIcaTopa. qecKafl gHepfr,rt

cpeg. Kpaeuofi yrol.

Kafl pemeT'Ka.

fyna. ,{e([erru B

Tepvro4unaMr,rqecKar

IIoHtr'II,IS:

TepMo,4[HaMr.rKr4.

reuloEuxocrra
ra3oM npr.r

Synrqnr). Alualaruuecrnfi npoqecc. Tenno€urocrr
O6parzurre v

BKI,I BTOpOIO Har{aJra

eTIJIOBbIe ABI{raTeJr[ ]r
fareJur. Sntpouur.

vls, gHTpOrIr4I,I.

3apf,Aa.
froJrfi. Cunonrre rvllrrvru

noueft. llorox
rroJrrBnarcyyueue0

. flpuueueHr.re reopeMbr

Harrpfl)KeHHOCTr.r

KOTO fIOJI.ff.

lltrenqr,ran. PasHocrb
qecKoro fioJr.'I.

Ar4 rroJr.rr (4.nnolruruZ
rrons Aurrons. MoN{eHT cr.rJr, yrorquff Ha Ar4rroJrB

rlone.

Croponuze 3aps,qbr.

SneKTpoHHai{ rr
soBaHHocrb (nerrop

rronf,pra3oBaHHocTll C

Kair BoclpuI{MrI}IBOCTE

DlelKTpl{qecKoro rloJrr B

) n AugneKTpr4Ke.
9.fleK'.rpuqec.Koro rroJrt

H€r rpaHr.rue pa3AeJra

qec.Koe [o.rre BHyrp?r
"up ono4uIaK-BaKy;nr".

3arrlkrra. Meroa
SnerrpoduKocrb

n'Irs. gineKTp[qecKoro



Co4epNanue reMlr. XapameprEcinrz oneKTpocraruqecKoro roKa: nJ

Ycrosue cyulecrBoBanur ererr$rrqgcKoro roxa. cropounr[e gnJrbr

Harlprxeur.re, oneKrpoAB\rxyq4r cr4rra (3AC). Knacclr.rec
oneKTporrpoBoAuMocrra rrleralno!1. 3aronrr Orr,ra v,{Noynx-Jlt

rore6anzft. llonsrue o rapMolru
re5anuft. 3neprrar raprrlonu.rbc

urrx) rapMoHr.rqecKr.rx

Sopue. 3aronrr Onra rr /]N{ynx-JleHqa B r.rHrerpauruofi
HeolHopoAHoro yqacrKa rlerr4. ilparuna Kupxro(fa. H.4
oJloKrpoHHofi reopzu oneKrporrpolo4riuocru.

TopolrAa. Mar'sufiroe B3alrMolleftbrsme roKoB. EAzuraqa cr.rJrbr ToKa
HBapT4aHTHOCTE sneKTpr4qecKoro 3aprAa

BE]IIEOTBE

Cogepxaurae reMbr. llonsrfie MarHr4Tnofo MoMeHTa aroMa.
Moneryrrpnrre roKrr. Harvrdrurz.reHHocrb (nerrop HaMar

rrpoBoAHr{KoB tr
IIJIOTHOCTb SHeprrur

TOKa, CIIJIa TOKa.

PasHocrr fioreHrlr.raJroB,

3JreKlpOHHa.f, "re0pvs.

t n auQ$epeuquam,noft
. 3arou Oua .uir{

r<naccu.Iecroft

b - Canapa (s:urcou Erao -
MaIHLITI{rX nOneft.

MarHnrnrrft MorvfeHT.

ItTHoM rroJre. Marnra'nroe
urnoft r4HAyKr{rM. 3aron

BaKyyr\de " llpzMeuenue
AJTI,IHIIOTO COJIEIIOI'IAA II
arvrrrep. Braxpenoe rrone
Marnurrroe fioJre KaK

fi MaKpoToKr.r.

nauux). Marur.rruas-' -t ----
BocrtpIlr4Mqpmoc:tb BerrlecrBa rz e€ gas[cuMocrb or reMneparypbr. rroJrHofo tora (reopeua

HOCTb MATHUTHOIO

MATHI{THOIO IIOJIJI B

MAIHI,ITHOIO IIOJI.'I HA TPAH ,AByx cpeA. Traurr
MarHerr.rKos. Ioqxa Kropra. .{o vrerinr. .Kpznax HaMarHr,rqfi BaFIlvrfl..

urara. Ocrronnoft garon
gJreKTpoManrurnofi

unoft reopulr. flpanrauo

,IIJILIH[IOTO
coneHor{Aa. T'oru 3aMbrKaHr,rs r,I uerrr4. -flsneHr,re s3 ft uugyrqufi. Bgarailauas
prHAyKTr{BHoc'm. Snepruf, Marrr fo rroJUI. o6teivffras IrJrorHocirb MAIHI,ITIIOTO IIOJUI.
Pasaer IV. Kone6aHr,rr r.r BoJrHbr

Terrla 1. MexeLnra.recKlre K

Co4epxanno TeN4br. Ceo6o vr-s. lloHmue o6
asroKore6arurrx. [uS$e nfi u ero pe[reHr4e.
XaparrepncrrlKr,r rapMoHr.r I'I AHIAPMOHAIIECKOM
ocrlrrJrJrflrope. I4aoxpoHHocrb
oAr,IHaKoBo lralpaBrreHHbrx (

AeKpeMeHT :laTyxaHr4{ rr
ypaBHeHr,re Br,,rHyxAeHHbrx
MexaHprqecr<rax rcone6anrasx. Me
MexAy $a:ewna nruryr(Aaronlerft IJIbI I4

Oypre"

(co6crneuuue) u rrrnyx4eil:nr,re
roe ypaBHeHr,re rapMoHr{qecK+4x K

Ar4arpaMMbr. Euenur. Cnoxerrve] nsauuno [epfleHAr,rKynxpnrx (
M.ero4 nerropuoft

rrx) rapuour.rqecKux
xoue6anuft . G)urypu JlzccaNy. c$epenquanbuoe ypaBHeHrae ga KOJreo&HI,Mt ero
pe[reHr,re. Anepnogn.recrraft n . rlacrora z xoe([(fuquenr {uutn. JI orapu Srrrraqecrzft

rone6anufi. Cloxenne

Hone6arelrsoft [uSSepeuqrranbnoe
r4 efo perrreHlre. Aunlury4a [pr4 BbrnyxAeHHbrx

fi pesonauc. rq)rrBbre. Coornomelue

rone6anyrft, fioH-flTr.re o prunolreH
cKopocTr,r Ilplr peouaHce. Cuerrp



Teva2. MexasraqecKue BoJIHII i

Co4epNanue TeMbr. MexanrcM o6p ar;z,A MexaullqecKrlx

Ilpo4orurtre 14 rlofie,]etlHble nor+nsI" B Boe ypaBHeHI'Ie I'I 9ro

BoJrHbr r,r ux XapaKTepLTcrI4KI,I. Y4apnrre BoJIHbI. flpuuqun cynepn<

rrpr{MeH}IMoo'rz. OasoBall cKopoc'fr u guCuepcl'If, BOJIH. BOntrOsOfr rt

flonsrre o KorepeHrHocTr,r. LlnlepoepeHllllt BOJIH. crotrtrue 1,

3ByKoBbrx BoJIH. Vnlrpa- u nn(fpdsnytclt.

ero peileulle. gacrora 14 4os$Suquenr 3aryKarrl4fi 3

Jloraplrtbnauqecrzfi AeKpeMeHr 3aryxaHufl vr 4o6poruocrr
d^----|1... -ypaB THbrx role6asuil I4 oro P

rrpr4 rcone6anrasx' Pegonanc

Pego cI4JIbr rora' Ilepeuennrrfi

Tervla 4. Srer.roouarHl,ITHble BoJIHrI

pacilpocrpeHeHrlfi gneKTpoMaI'H

BoJIH. Berrop flofin:nanra.

,{narpauua HarIPaBneHHocrll.

SneKTpOMarI'ITITHbIX BO JIH'

Teirra 3. SuerrpouarHllrHble xong6anur

co4epNanne reMbr.,{n$sepeuqlranbrroe ypaBHeHI,Ie rone6anu'fl

ero peureHure. [uSQepeHIII'raJIbHpe ypanueu]Ie 3aryxarcrlllx sJlel

Cogepxaiue rpaKTuqecKrrx gansrufl uo

Pasaer I. MtlxaHura
Terraa 1 . KpmeuarprKa rlocrylrarefibHoro ABIlxoHlIII 9Mi1 I . I\ll.r1\ilvl6ll.YrI\Cl lluv r J rr@r wrrDrrvr v A!4'^v^ur'^

Co4epxaHue npaKTI'ItIecKIrx sEnxrraff' MareptaanrHas ro'{K4 (

IrlnepUuanrurre cracTgMbl orc.iera,. Pa4uyc-nerrop' Ilpuuqgn
e rBepAoro reJla.

T eMIa 2. KulreuarprKa BpaularoJr+Horo ABI4XeHIIfl

CogepxaulEe [PaKTI4tIecK[x Paauyc KpLIBtI3Hbr

naneftnoe ycrclpenue. T r{ HopMarlbr{o e ycKopeHl'Ifl .

WJIOBbIMI'I KIHEMATIII9CKLIMI4 BP.[[qI'IHAMI'I'

Tevra 3. nuna:uurca rrocryn HOrO.iIBUX.eHIIS

Cogepxanue [PaKTI'IqecKrIX ll . flepnrrf 3aKoH Hrrcloua

clrcreMbr o'rfcr{era. Bropofi Hlrrorona I4 noHttrlle c[Jlbr,

.IIBI4XEHI4'..

Teua4. nu:c.attura ABU}KEHI,I{

Co.qepxanue [paKTHqecKI4x Mouent cuJlbr. Mouenr

Teopeua fllreftnePa. V MoMeHToB (cersr MoMoHTA

Yparnenue BpalrlarenbHoro AB

Teua 5. 3altonrr coxpaHeHl4lr

Co4epNauue [paKTI'IqecKuK

MOMeHTa AMrlynbca.

rr rBepAol'o Te.IIa oTHOCVTeJIb

Pas,uen IL OcHosrr MoJIeKY oft (fusunu r repMoALIHaMI'IK4

Teua 1. MonerynxPHo-Kl4 Kas Teoput ra3oB

OcnoeHrre rIoJIoxeHLItCo4epxanue ilpaKTI'ItIecKlIx

Teopuu BetrecrBa. MrlrPo- lt
Tevn2. flepnoe Haqano rep HAMUK}I

PL'I CIICTEMbI.

oneKynulpHo -KuHerl{qecroft

B ynpyroft cpeAe.

fapuonuvecrue
BOJIH I,I IpaHI4qa ero

I,I rpyilIoBaf cKopocrb.

SSQt:rt [outePa 4rx

ne6arenuroM KoHTYPe PI

rcue6anufi u
rone6anfi-fl.

[rQQepeuquarlbnoe
sue. AuunzryAa lI (ba3a

bHoM KOIrType.

r{r4fi gneKTpouanrurnofi

ypanneuuft Marcserfla.
perrlsnue. Cxopocru

gJIeKTp0MaIHI'ITHbD(

Irlsnyrenue AI'Ilon-u'
LrrHbD( BoJIH. llhana

Ita). Cucreua oToqera.
fanrnes.

Jluuefinas cKopocrb rr
Mex,qy nnneffnsnrlu u

rroH-flTlle rlHepquanbHol4

r.r IIM[yJIbca.. VPannenrae

irynrca. Mouenr lIHePqulI.
vnbca c MoMeHToru cunu).
HerronBuxuofi ocn.

3aron coxparreul'Ir



Co4epNaHve flpaKTr,rqecKrax saw4tnfi. O*ronurre rgpMoA[HaMtr
sHeprr{fi' pa60ta, Te[Jrora. Oopruy.nupoBKlr rrepBoro HaqaJra

IIOHJITI4f : EHyrpeHHrf,
Vpannenue

I4,IIEANBHOTO

HaI\4lIKlI.

rplr tr3orrpoueccax.
TlrepAbrx Terr.

fO TIOJI'.
r,r SneKTpocT'aTr.rqecKr{x

IIOT,S B

tIO[s. {upryruqux
3 JreKTpO CTaTr{qe cKolo

rloJrs. Illoreuqraanr.
sJreK.Tp O CTaTr4 qecKo ro

:5 ?Isyrenr{e Ar{Har4r4Kr4

i9 Oupe4eleHlre MoAynf,

r.r rroKa3 are ts a!^ua6arrr

Pas4en III. 9nerrpuqecrBo r.r

Teuq L HanprxenHocrb oneKrp KO|O nonf B BaKyyr\[e
Cogepxanne [paKTrzrrecKr.rx saH 3axou Kynona. flonsrue s
Crnoerre rwnvr (nranran nan ocrn). llpuuqun c
norefi. Ilorolc BeKropa Hocrrr. Teopenra faycca
BaKyyMe rz eE certsr c 3aKoHoM

IJr.rr gJre

Teua 2. Iorenqna-u qecKoro llort

Pas4en II . OcH u repMoArrHaMr.rrr.r
CoAepxauzer Jla6oparopnax pa6ora
xos(p(fr.rqneura la peftnonrAca MeronoM

Co4epxanue rrpaKTr,rqecKrx ft. Pa6ora crrJr gJre

HaIIprxeHHoCTr4 rroJrr. Porop Harrprxeg
rroJur. lloreriquanrbuocrb ( nnocrr) gJreKTpocrarn
Pagnocru [oreHrlrranoe. Cnsgr
TIOJI'.

IIOTeHIILIaJXOIT Z naupXX€n

OEECIIEqEHI4E CAMOCTO
CTYNEI]tTOB

IIrapr{Ka

Jla6oparopnar pa6ora Nb 2-3 oufle4enenue cKopocrt4 3ByKa B
Bo3Ayxa Mero,[oM crosqeft nonnrri
Jla6oparopuiur pa6ora l\b 2-7 onfleAenenr{e rroKinare.ns arua6arsr Mero.rloM Kneuana-
[esopvra

e 9neKTpl4rrecKoro

n o[peAeJreHr{e

PasAen IV. Kone6arur v BoJrHr,r
Co4epxanne na6oparopHbrx ft. Jla6oparopnax pa6ora fs 4-4 I,Iccuegonanu.u

fo ocqu:ruorpa([a
greKTpr{rrecrlax rcone6aruft ss qacToTbr c rroMorrlbro gneKTporr

5. OIIEHOIIHbIE CPEI I\JLfl, TEKyIUEIO YCIIEBAEMOCTI,I,
IIPOMEXYTOIIHOfr A AII}II4IIO I4TOTAM Ar4CUrrrrJr14 Hbr
H YqEBHO-METO

5.1. Telcyqufi rconrpoJrb ycre

rrepBoro Haqitra repMoAr.rHaMzxla. lfeunoeurocG. 3anzczvoc.rr
ftRa or BlrAa rrpoqecca. ooprvlyJla Maftepa. pa60ra, coBepmaeMar
a.--^ -- .---- /^^-.-^- ^ - -r-- 

- -t

Snra-rrnus (renlonar $ynrcrlux). Aaua6arnqecrufi rpoqecc. T

CoAepxan{e .rra6oparopHbrx saHqrufi rro Arr
Pa.leo I. Mexannxa
co4epxanue naSoparopHbrx saHrrufi. Jla6oparopua-a pa6ora Nl
BparrlarenbHofo ABIrxeHr4r rBepAqro rera. Jla6oparopnar pa6ora Nr
cABr,rfa Meran.lroB MeroAoM rpyrafrusx rcole6anuft

B0frPocbr A.rrfll TIPOBEAEIilUIAPEfr TTIHI+KO

HOfr PAEOTbI



u flpeleJrbl ero IpI{MeH}IMOCTI|L

5. Herarrepql{aJlbnble clr:tQvnt orcqera. A6comorurre
ycKopenlle. Clulrr I,IHepquu.

6. Cucreua Marepl,IaJlrnrxlrorleK. Ueurp uHepqfill (uenrp
rIeHTpa r4Heprlllu.

P ertmun z-r<o nmp onu Jlb 7

1. MexilnurreoKoe ABr,rXeH

orcrrera. Ilpnnqun
2. Matepuamnar rorll(a

Jh.rnefinas cKopocrb r,r nunefinoe
3. Taurr:uuraallbnoe I4

ycpeAHeHr.re,

/. Paq;npeAeJleHue

KaK npocrefiruafl (foprvra 6ru
farurne.fi . llpeodpasonanu.s f

peulre. flocrynareilbuoe AI+ux(
Hoe ycKopeuus. Cs.fisr MexAy

a. Cpe4nue cKopocrll MoneI(yJI.

ffrr;oa. ?Isorepurr peanbHbrx rq3oB.

rnl,re. Kpuruuecroe cocrotHl{e.

Mirrepl,Ifi. Crac'renra

Pa,4uyc-nerrop"

cnnoll

IT AI4CCITIATI,IBHA'

reMrreparypBr.

cso6oArr. 3axos

Teopu?r" OcnosHoe

- Men4eneena).
tte. Crarucrrl*lecxr,rft MeroA

tqeftra. CratucrnqecKoe

rroBepxHo oTLI )KI4AKOCTI|I.

r,r r,rMflynbca. Ypannenue AButKerI

7. llonsrue a6coruorno lnep4oro rela. MoueHT llHepllupr Tena.

8. Teo perura lllreftuepa.

(uacruqa). Tpaerlopun" Pa4uyc Kpr,rBrl3Hbr qpaeKTopl,Iu.

TBopAOTO TeJIa.

HbrMt4 pr yrJIoBbrMlI

orcrrera. Bropoft 3aKoH

Tperuft 3aKoH Htroroua

cKopocrll LI

). Teopelrra o ABI,IXoHI,II4

YpanHeulae

?cLIrerIbHbIe

IU. I upocKoruqecKtru g(pQqKT. uBoooAHble ocu.

1 1 . 3amon coxpaHeHrlx ntr,tnllrc a u rpernft 3aKoH Hrrotonz{.
12. 3arrcon coxpaHeHl4tr MoMPHTa I,IMrIyJIbca.

13. Pabora I,I gHeprutr n uexalrure. 3neprux runvrlEuecran r I

14. llonrme crlnoBoro uors. Cn-f,ts MexAy rIoreHIrI{aJIEHofi euq

1 5. 3aron coxpaHeHplfl M:exqHur{ecr<ofi SHepI'I{II.

16. KoncepBarllBuble I4 HeKoIrcepBarI'IBHbre cuJIbI.

CI,ICTEMbI.

17 .3alarru MexaHTIKLI NprArtocreft I4 ra3oB.

1 8. YpanneHl{e Hepa3pblBHgcrr{. Ypannenue Eepnylnn.
Pertmuaz-xonmponu Jlb2

I

1. flonsrr.re plAeanbHoro lasa" MoneryrupHo-Kl{HerllqecKoe KOBAI{I{E

MaxpocrourqecKue rlapaMerpbl plrcleMbr.

2. Bnyrpenurx eneprn{ rIAeaJIbHoro fa3a.

r4c cne.IIoB arrla-fl cucreMbr, o $ylmliurz pacrpeAeneHl{f, .

6. Crasosoe rpocrpaH . Oagosafl rorrKa, (fasonax

8. BaponaerplTtlecKa.a na. PacnpeAeneHl,Ie Bomquaga"
9. Pacnpe4eJleHl4e - Eoruuiuana.

10. Ypannenue Ban-4ep-
11. Meracra6rurnoe
1 2. BuyrpeHufl{ erreprulfi
I 3 . XapaHreprrcrllKa xugrpro cocrof,Hll.fi . Bnuxnufi ropf,Fo.K.

14. llorepxHocrHoe uatrxpnue. Culrt, Bo3uuKarorryIe Ha,K

Oopuyra .llanraca. CMaqr,rsanup Ia :ranulnapHule tB.IIeHI4tI.

15. Ilonsrue croJIKHoBenu[. Yupyroe I'I Heyflpyroe croJIKH

16. llpuqennroe paccro[nr,re. 3(fQexrunnoe cerleHue

cso6oAHoro npo6era. 
i

1 4. llorepxHocrHoe uatrxpnue. Culrt, Bo3uuKarorryIe Ha,KpI4

Oopuyra .llanraca. CMaqr,rsanup Ia :ranulnapHule tB.IIeHI4tI.

s.. Cpeguxx AJII4Ha



17. Oc;Hosnhre repMo BHyTpeHHJ{t pa6ora, TennoTa.

Pa6ora,

Vpannenue .flepBoro HarraJra

18. 3anncnrrlocrr TerrJroe r,rAeuurbHoro ra3a oT IIpoqecca.
coBepilraeMarr fa3oM npr{ H3onlpo

19. AaBra6arnqecrufi

21. I-{un;r Kapuo u ero KII.{ 14nr u4eansHoro fa:}a.

onefi.
rrroJrr. flonsrue

rroJrf, B BaKyyN4e"

HaIIpflXeHHOCTI'I
SJreKTpocTaTUqecKof o IIoJlfl .

Eft5. llo:renqzan. Pa^rnocrr; rroreHrlr{anon. Csrsb Mex'qy noreHrl u Harrpff)rceHHocTBro
sJreKTpoCTaTr.rqecKoro rroJr.fi. 

I

fuenernpuxon. I4ounas,

7. 3nenrpoeMKocrb ye4urren oro [poBoAHr,rKa, cucreMbr rrploBo

6. Ceo6oAHrre n' cnlsau{rre 3ap.rrAbr B BerrlecrBe. Ttrn:sr
gneKTpoHHa[ ln oprreHTarlr4oHuaf, {ollpus auuu.

8. Sueprrx 3aprxeHHbD(o. JHelpfr,r.f, 3aprxeHHbD( ye,4r.rHeHHoro frpoBoAr{r4Ka,
KOHAeHCaropa. 3neprrar gJreKTplryecKof o rroJrr. O6reNIIras [Jrorr]

lr KoHAeHcaTOpa.

rrpoBoAHr{KoB vr

9neKTpuqecKoro

PasHocrr

llonnrue MarHr.rrrrofo

IIon-'I.

9. Xapar<repr{crr,rKr{ gJre7. 
^.apaKTepLrcTr.rKr{ 

SJleKTpllqecKoro noJrfi r.r ycJroBufi
ilIlraJrolB, gneKTpoABtrxyu1a.s 

icurla, Harrprxenr4e.
10, 3anon Ananepa. Marnr.rjnar r,rHAyKrILrfi. 3ar<on Buo -
Ilpunqrn cyfleprro3lru]rr{ MafHr4THbx uoleff . Marnrrnsrfi

rIoTeHrI[aJro]B, gJreKTpoABr,rxy[tu

rroJrr. Ilpunqrn cyfleprro3r,rq?rra rx uoleff. MarnrErHrrft u
11. Marururnoe [oJre npmaoriunefinoro r4 KpyroBoro roKoB.
12. [nln*enue 3apf,xeHurrx iracrurl B gJreKTp]rqecK[x r,r MarHr.rrrr
13. 3axon flonHoro ToKa

nors. MarHftT'Ha.fl rr
14. Onur 14. OcHosHofi 3-€tKoH

gJreKTp oMarHnruoE uHAyKrlrrr{. JIeuqa.
15. Car,rour{AyKrllrfl t4 r.rHAyKrlr{r. IrlnAylcrzsuocrr rra"fi r{HAyKTT4BHOCTb"

Toru pa:ubrKaHr4r r{ 3aMbrKauln.f, .

5.2. IlpovretryrorrHaff a no I,ITOTaM OCBOeHVq AUCIIUTTI

JEonpocrr K oK3aMeHy

L Mexanuqecroe rBuxterr Kax rpocrefturas (popnaa 4t Marepr,rur. Cr,rcreua

Paguyc-nerrop.orcqera. flpuuqun f anrner. Ilpeo6pasonanlrs l['an

Qapaaex. rarnrrft rroroK. 3AC

MarHrdrHoro rroJur s seruecrnei
cpeAbr. Irln4ynqr.rx MarHr{THoro

uacruqa). Tpaerropur. Fa4uyc
)KopeHr.{e, llocryuareJrbnoe gehxe

pfl )KoHHOCTb MarHllTrroro
B BerrlecTBe.

Kpr{Br.r3Hbr TpaeKTopr4r{.

e TBepAofo Tena.

I4 yInOBbIMLI

orcqera. Bropoft 3aKoH
Tperzii 3aKor{ Hrror:ona

SK3AMgH

2. Marr:pualrnar rorrKa
JhaHeftHa-fi cmopoorb u nr.rneftuoe

5. HeznepquaJrbHbre
ycKopeHr.re. Culnr ranepqlrrr.

3. TanreuqpraJrbgoe r4 bnoe ycKoper{rdr. Cn{sr Me)KAy
KI{HeMaTLIqeOI04MLI BeJIIIqI,IHaM.A.

4. llepnufi 3aKoH Hrrorona r.r rroHrTr.re znepqraalrnofi
Hltorona r{ IroHtrr4e er4Jrbr, n ftMnynbca. Ypanuenue
r.r npeAenbr enO rrpHMeHUMOCTr.r.

br orcrrora. A6conrotHr,re u bre cKopocTu vr



rIeHTpa r,rHeprl}rr4.

8. Teopenaa lllreftnepa., r vvl/\r'rYr4 urv4nvPct.

9. Mlorraeur clrJrbr. it{ouern r{Mrrynbca. ypanneirne
BPATIIATEJIbHOIO ABTIXEHI{f, TBCPA9|O TENA OTHOCI,ITEJIbHO HEIIOAB]irr sJrbHur'o Ats b)Kelrnfl TBepAgfo Tena oTHocI,ITeJIbHO HeIIOIB.

1 0. 3 aro H coxpaHeHr,rr nnrulgrrc a u rperuit saKou Hrrorona.
11. 3axon coxpaHeHr.rr MoMoI{ra r4MlyJrbca.I l. SaKoH coxpaHeHrrf MoMoI{Ta r4MlyJrbca.
12. P a6om r,r gHeprr,rfl n rvrexariuxe. Oneprrax Kr,rHerrllrecK as. v n

13. Vpanneuue
14. llousrr{e u.rleaJrbHorrl

MaxpocxouwrecKue rapaMerpbr
15. Bn:yrpeunar oHep r4Aeanbuoro ra3a. 9rzclo

na. Cpe.unze cKopocrr,r uolexfu.
ua" Pacupe4eJreHlre Bonrqrraana.

)"

bre ilpoqeccsr. Kpyronofi upoqeco (

26. Ilpr,ruqun 4eftcrrrax renlonolo ABlrrarenr r.r xonoluurHdft
27. 3arou Kynona. HanpxxenHocrl oneKTpocrarr4

sJreKrpocrarr,rqecKofo rroJr-f,. llpuriquu cyreprro3r,rqur{ sneKTpuqecrux
28. llor:or HarrprxeHHooru] Teopeua faycca AJrfl 3neKTpoqrarr,
29. llpurr,reHeHr,re reopeMbr faycca lr_rr pacqera uoleft.

paBHopac[peAeneHr4_rr 3Heprur4.
16. ,Ilannenrre ra3a c speHraf, MoJreKyJrrpHo -Kr4HeTrj

ypaBHeHr{e MOneKyJrrpHo-Kr4HeTr4 Teopr{r{.
1 7. VpanneHre cocro.rrHr.rJr 6Horo rasa (ypannenne Knanefi - MeuAeneena).
18. .{zrnanar4tlecKl4e Ilt 3aKonoMepHocTrrr B Crarucrnqecxnit

MeroA rrccne.n:oBaHr,rr crrcreMbr. flonsrue o (f ynxquu paclpeAeneHr,rf .

19. PacnpeAeJreHr,re

20. Bapouerpu.recrax (f
2I.YpalYenue Bau-gep- Z:orepuu peanbubrx raaoB.

OcnosHr,re repMoAr4HaM we [oHf,Ttrff: BHyTpeHHrt fnfl., paooTa, TEIIJIOTA.

Pa6ora,

Vparneur.re rrepBofo Haqffra .III,IHAMI4KI,I,

YpanneHue Bepnynnzr.
MoneryrupH o -Kr{Herr,rqecKo e

30. Fa6ora ckrrr
sneKTpocTaTr4qecKof o IIojIs.

3 1. IloreHquan" PasHocm
9JIeKTpO CTaTr,MecKoro froJrtr.

32. Cso6oAHrre u c Frbre 3apfiAbr B BetrlecrBe. T
on-rrpr43arlr4r{.

,{zenexrpllqecKilr Bocfipz

34. T'eopervra faycca
cMerqeHlre. /{uslerrpnqecKa.f,
Ar4gneKTpr4Ke.

35. PacnpeAeneHue 3apf,.l:oB I npono4nure. SreHrpocraru

3 /. Sne,prrax saprxenurnt yeArlHeHHoro rpoBoAHr4Ka,
KOHAeHCaropa.. 3nepr[r gJreKTpr{.{ecroro noJur. O6reMHas frJrorrr
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6" JKorrepuMeHTanbHhre r,rccneAoBaHr,rr 3neKTpoMarHl
CBOpXHI,I3KITIX TIaCTOT.
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7. МАТЕРИАЛЬНО_ТЕХНИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ
Для роализации дисциплины физика имоются специальные помещения дJuI

проведония занятий лекционного типа, занятий практического типа, групповьж и
индивидуальных консультаций, текущего контроля и промежуточной аттестации, а также
помещения для самостоятельной работы. Лабораторные работы проводятся в
лабораториях механики и молокулярной физики(428,429), эпектромагнетизма(425,426),
оптики (422,424).
Перечень используемого лицонзионного программного обеспечения: пакот офисньтх
прогрЕlI\{м Microsoft Office, Microsoft Open Licence - бt248656

Рабочую программу составил профессор каф. ОиПФ Л,В. Фуров

Рецензент: Генеральный директор ООО .Щ.С. Квасов
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