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l. Ilelu r{ 3aAaqu ocBoeHnfl ArdcurrrrJru r,r (uogyrn)
[elr ArrcqurrJrrrHbr - o3HaKoMI{Tb acrr B c ocHoBHbrMrr npo6leuanau

teuro$r.rsuru, c renroSu3ur{ecKr,rMr.r npoqeccaMr4
acnHpaHTOB K pa0rreTy npoer(ToB r4 BbrrroJrHeHr.rrc r{HA

3aAaqu yue6uoro Kypca:

B HeQTefa3OBbrx TexHoJrofl4flx u
BhinyanbHoro HayrrHof o [JraHa.

conpenreHHofr

nonloToBI4Tb

Ilpll pa3nI4rIHbIX lpaHuqHbix ycnoBl{flX, KOH

rerrJroHocr4relefi s He$rruofi n,racr:
o paccMoTpeTb MexaHr43MLI

Alraannarunuofi cpe4e He$rxuoro [nacra;
[o3HaI(OM]ATb aCrII4paHTOB C

Ten'tronepeHoca npr4 r,rcrroJlb3oBaHvzr >K]dAKOCTH.

renroo6ueHa nofpaHrrqH oro cJrorr B )ro4AKocrrx;
. I,I3yr{r4TL MeTOAbr pacqeTa

cocro.{HI4t.

BHOrO TefrJroMaccoIIepeHoca
Te[nonpoBoAHocTrr

rrpr4 HafHeTaHr4r4

Sopvru aulas. TerrJroBbrx crpyKTyp n semzHefrHofr

bIl\4LI IIOJIO)KeHII'IMH Teopuv KOI{BeKTHBHOfO

MexaHr.I3Mbr ynpaBneHr4_rr KOHBeKTTTBHOTOyTIUTI)

Te[rooOMeHa rrpr4 r{3MeHeHr4r,r afperarHoro

IrpyeMr,re B pe3yJrbrare ocBoeHuq gaHHofr

cneAyroquMrz KoMfreTeHrlr,rsMr.,r :

TeqeHr4lr IS{AKOCTLT. rA3a Lr nJla3Mbr

BbrnycKHtrK Aonx n o6la4arr
II3MEHCHI,I{ lpoB ilpr4

oBJIaAeHr,re acfrHpaHTaMa aHaIHTt4 qec pIX MeTOAOB perrreHr4{ 3aI.aH

2, Kouuereuqulr o6yuarorqerocq,
Au cqurrJru ust (tt o dyna)

B pesylr,rare ocs,oeHras OII
o 3r{aHrzeM 3aKoHoMeosocrefi

(rrK-1)

' yMeHI'{eM rIpoBoII{Tb pacqerbl TepMora3olLrrlauzuecKlrx napaMerpoB An{ pa3nr,rqnbrx cnyqaeB
Ter{eHI'Is XI{AKCTCTI,I, la3A n rIJIa3MbI C IIOMOlqbIo aHaJIVTHrrecKI4X pac.reros pI

aBroMarr.r3r{poBanHbrx cpeAcrB MoAenr4poBaHu[ (l]tlt_2)
BraAeHI4eM MeroAaMI4 rIocraHoBKI4 I4 pellle\ut zagau MexaHHKl{ )r(aAKocrr4, r'uta u rrJra3Mbr.
yMeHI{eM rloHtrHo I4 AocrytlHo H3Jlararb ero]r naarepuur Arrfl pasnu.rnoit ay1uropukr c yreronr
rrH ilr4Bvr ily anbubrx o co 6 eHuo crefi crymare:ref [nX - : ;
B p e: ymrare r.r3y qeHr.rr rr4crlr4rrnr.rurr o 6yualolgzff cr 4oureu :

3uaru:

- ocHoBHbIe MeroAbI nIa$Sepeuquanrrjoro u IzHTerpanr,Hofo ucrrncreHrzfi, npunaeH.rreMbre
ueHr4rz 3aAar{ TenJroMacconepeHoca;

- Susrauec.Kr4e o cHoBbr renJroMacconep{uoca B }r(Hl{Kocrfl x ;
3JIeMeHTbI MareMarl{qecrofi reo{lua Hecrallr4 oHapHoro rerrJroMaoconepeHoca v

)oBaHr{e rerrJroBbD( crpyKTyp n HeQuuorr,r nrtaQre;

- MeroALI I{3MepeHHt renloQla:Huecicux [apaMerpoB ra ynpaBJreHr4.f, KoHBeKTr.rBHbrM
jnaegorvl trpn uclo,[b3oBaHrrl{ xrzAKocrr{ ;

Vruerr:

- rrpr4MeHrrb Mero.4br 4zQSepenUuanriroro u r{HTerpaJrbHoro ucqrrcJreHr4ft, npu peureHr4r4
faul4oHapHofo I4 H.ecraulroHapHoro rerrJroMaccQnepeHoca B Ar.rccr4narunsofi cDene:

3uaru:

- ocHoBHbIe MeroAbI nu$Sepeuuuanu]oro u IzHTerpanr,Hofo ucrrncreHrzfi, npunaeH{eMbre
npr4 perxeHvv 3a4aq TenJroMacconepeHoca;

- Susrauec.Kr4e o cHoBbr renJroMacconep{uoca B }r(Hl{Kocrfl x ;
3JIeMeHTbI MareMarl4r{ecnoft reo{uu Hecrallr4 oHapHoro rerrJroMacconepeHoca v

cf oprr,rrap o n aHr{e rerrJroBbD( crpyKTyp n He$uuorr,r .rnaclte ;

- MeroALI Iz3MepeHI4t renloQusrzvecicrax [apaMerpoB ra ynpaBJreHr4.f, KoHBeKTr.rBHbrM
renloo6naeHoMrrpnuclo,Irb3oBa*r4tl,r<kr1tocrr{;

Yruerr:
- rlpl4MeHtrb Mero.4bl 4z4]Sepenuuanriroro I4 I{HTerpoJrbHoro ucqrrcJreHr4ft, npu peureHr.rr4

3aAaLI craul4oHapHofo I4 H.ecraulloHapHoro rerrJroMaccfnepeHoca B Ar.rccr4narunsofi cpele;
- nonyqarb pacrlerHue Sopuynu 4n{ pasnlrqHbrx npoqeccoB ABr4xeHr.r.s )r(r4AKocru 14

fa3oB e nopucrofr cpeAe;
Bralerr:

- MeroAaMrK r{3MepeHux renrosu:auec$ux [apaMerpoB BerrlecrBa;
MeroAaMI4 aHalrkr3a TerlnoMaccopepeHoca B TexHoJrofI4qecKpIX npoueccax c

[pr4MeHeH14ev xrra4rocreii ;

- MeroAaMu pacrlera reMneparypHrx] nolefi u rerIJIoBbIX rroroKoB rrpa HarHeraHrrr4
TerrJroHocr.rreleft B rrJracr.

{o

3. Crpynrypa u o6rem Ar{cqrrrrJrr{Hbl



Ta6nuqa

Bua y.Ie6Hofi pa6oru Bcero qacoB
(axar4errazuecKrre

uacrr)

rlacos B ceMecrpe
(arcalerr,lzqecKHe vacsr )

4

O6uufr o6r,eu 3arr. en.
qac

J a
J

108 108
IzIs Hrax:
rlacu ayArrropHofi pa6oru (ncero): 22 22
Ilerquu l2 t2
flpaxrra.rec Kue 3aHflT nfl 10 10
Ila6oparopnrre / rtperKTzr{ecKue 3aHqrkrfl. rro
noArpylrraM

0 0

rlacnr BHeayArrropnofi pa6orrr, BKJrroqafl
caMocrofl TeJrbHyro par6orv odyqaroulerocn

50 50

Bra4 npovexyrounoft arrecrarluu (ara6. 3aqer,
KaHArdAarcKufi exsaNaetr. sxsaN{eH)

36 {n$SepeHquponanHufi
ga.I6t

36

4. Cucretra oqeHuBauus

HqaHr4Lr ocBoeHr4{ AlrcuurrJrr.rHu. [u$ Sepeurlrrp
rnre. {u S S epeHur{poBanHbrfi sa.rdr BKrroqaer [r,rc

QepenqrapoeaHurrit 3au€r, rcoropuft c4a€rcx
eauHsrfi saqer npoBoAr,rrcs B ycrHo-rrrrcbMeH
MOHHVIO qaCTT- - OTReT rro Srzner.v cncl'nsrrrpilt

{nx 4onycxa x ,4ra$cpepeHr{r4poBaHHoMy 3a
noAforaBnueaei\4Lrfi Ha npaKTI4r{ecKI4x 3aH_grH.f,x
3aBHCLIMOCTIT OT TeM Hayr{Hoto ITccneIoBa]F.krfl acnLr
Ardcceprarluu (pacver ocltoBHr,rx ilapaMerpoB, co3Aa
O6r,enr pe$epara - 30-50 crpaHr4u. pe$epar cAaercfl

o6s:areltso BbrnonHr4Tb Lr c1urb pesepar,
Kypcy. Teuli peSeparon Sopvupyrorcx B

ur:oe. TeN4a pecpepara MolKer flBrrg"rRctt r:raeofi
LIe MeroAr{xu renlroQrr3r4secKoro pacr{era r{ Ap.).
a npoBepKy nperrolaBarenro He rro3AFree .reM ga 1

HeAenro Ao oKoHrraH[fl, r..ypaa, nocJre rrpoBepKr{ 3a rlaerc_s Ha rrpaKTr4qecKoM 3aHs;lun. Eclu sarqura
npoxoArrr ycileurHo (acnupaur BbrrroJrHr4Jr

uccJreAoBaHux), ro acrrupaHT AorrycKaerc{ K
cTaBpITC_S OUeHKa (He 3ar{TeHo).

) cleJraJr AoKnaA Lr pas6upaetcx y reMe
rIIr4poBaHHoUy :auery, B rrpoTr4BHoM Cnyqae

5. Co4epxaHlre AlncqurrJrrrnr,r

5. 1. Teruaruqecrclrfi rrJraH Ar{cqurrJrrrHl,r

Ta6naua2

HauMenosauue
reyn ululu
pa3AeJroB

ArrcqnuJrrruu (rlroAy,rn), vac.
yAuropHofi paSoru

IrqecKlze qacbl
Ilrrnre BlrAr,r
rcoHrarcruofi

pa6orrrflpakur.recrue Jla6oparopnue/
IIpaKTurIecKLIe

3aHqTUfl IIO
IIonrpYllrraM



1 z Aa 5 6 l
TennoSusrEr{ecKr.re

csoficrsa
yfneBoAopo.4oB

/la 2 2 0 0

2. Ten:ro$usnqecKue
cnoffcrea fopHbDi

nopoA

8 ,'lT 4 0 0

3, Tenronsre
[poqeccbr B

He$rrHux n
fa3oBbrx [JIacTax

6 Aa 2. 0 0

AT. Tennoesre
IIpoqeccbr rrpu
IroAtoToBKe K

TpaHcnopTr4poBKe
14 upu xpaHeHr.{?r

ue$ru

4 2 2,

{uSSepenqupoBil
Htlufi 3ar{er

36 0 fl 0 JO

Zroro (qacoe) 58 r2 l{J 0 36

5.2. Co4eplr(aHr{€ ArrcqurrJrr{Hbr rro reMaM
1 . t t Teu,rro dru3rrrrecKr{e c:n ofi crn a yf JreBogop oAoB t t

Vpanuenue cocrorHr4s yrneBoAopoAHbrx cu
cKBDIo4Hax, ctrcreM noAforoBr(I4 ue$ru, la3a,
rerIloeMI(OCTb, rIOBepxH.ocTHoe HaTt)I(eHI,Ie, TeMfrl
csoftcrsa yrneBoAopoAlrbrx ra3oB 14 fa3oKoHAerl
yfneBoAopoAoB.

2. ttTen.rro{tl3lrqecKrre csoficrsa ropHbrx nopo4tt

Ten"rronponoAHocub fopHr,rx rpyHToB r{ [opoA.
fpyHToB. @ultrpaqaoHHo-eMKocrHbre cnofrcrea ropr

TeM rrprrMeHr4TeJrbHo K ycnoBrT.f,M B IJraCTe, B

a3oKoHAeHCaTa. B13rocrr,, TerrnonpoBoAHOCTb,

larypa 3acrbrBaHus neQrrz. Ten:ro$u:nqecKr4e
)aroB. OcnoeHrre renno(fusuqecKrre ceoficrsa

TennofirzsnqecKne csoficrsa BrraxHsrx tz Mep3nbrx
brx [opoA B rrJracroBblx ycrroBlrflx. Tenloeuxocrr,

fpyHToB.

3. ttTen.rroebre flpoqecctr n ue$rsHbrx r{ ra3oBr,rx [4rac:raxtt

Moge'nupoBaHlze Hel{3orepMarlecKux npouecc{n nprz 4o6uue uecpru.Her43orepMriqecK2e 3ailarrr4
no4seltHofr TepMora3OAI4HaMIrKH. Teuonrre rurerofirr yBenr{rreHul ileQreorAa-uv nlacra.Crzcreua
ypanueuufr TepMofa3oAI{uaMI4KI4 tIpH TerreHl4u n cxndxcane He$ru, fa3a, f€L3onoHAeHcara, Oc:rorKHeHu_fl
rTp 14 oK cnny ur a\utr cKB alrcrrH u rpy6 o npo B oAoB.

4. "Teu.rronBIe rrpoqeccbl rlpu rloAroroBKe x rpaucrioplrrpoBKe rr rrpu xpaueHrrrr nedrru"

Tenlonofi pexrrM pe3epByapa npl4 xpaHenura rlerfua. Tennoebre sailaqu [pr{ Arrr{x(eunvr He6ru no
rpy6onpono4y.

6. Yqe6no-mero,ql'IqecKoe o6ecneqenr.re + rrJraHr,rpoBarrue caMocrorrre.ursofi pa6orr,r
o6yvaroquxcn

Ta6twsa3



(uo4y,rro)
(Doptra ilpoMelKyro.{Hofi arrecrarlu

oKoHqaHrrr.r ocBoeHu.fl Ar{crlr4rrntrHsr. {nS@
$opue. !z$SepeHrlrzpoBaHnbrfi sa.rdr BKJrro

rpex nonpocon, $opuupyeMbrx H3 [eper{H.rr
3HaHr4.s no Ar4clIunnr4He ryreu co6ece4onar
craBI,ITcg oIIeHKa "orrIaq]Ho", Ha I4Ba Borlpoc
orleHlor [pnpaBHrzBaloror K oIIeHKe "3a
co6ece4onauze BbrcraBrlsercr ornersHa.rr
cpeAHeapr4cpnaeruuecrar AByx oueHoK (za nu

[:ra 4onycr<a rc au$SepeHur4poBaH
noAforaBnr,rsaeN4rrft Ha rtpaKTVrIecKux 3a

3aBI4CHMOCTTT OT TeM HayrIHoro HccneAoBa.

Arrccepraur4u (pacuer ocHoBHbrx [apaMerp(
O6r,elr peQepara - 30-5Cr crpaHr{rl. Pe@epar
HeAeJIIO IO OKOHrraHir{ Kypca, iloclle npoBe
rrpoxoAr4T yc[errrHo (acnupaHr BbrrroJrur
r4ccneAoBauut), ro acrrr4paHT AorrycKaercs
CTABHTC{ OUCHKA (HE 3ATI'IEHO),

Tenau peQeparoa He orpaHr,rtruBaroro.fl, 14 cooTBeTcTByroT IrpeAlronafaeMbrM TeMaM
Al{cceprallLrrr Ha coucKaHl4e yueuofi crerleHlr raH4u;iara Qusrzrco-nrareMarr4r{ecKrzx FrayK. Eclz :arqura
peQepara npoxoAl4T ycrrelxHo (acnupanr BbrrroJrHriJr pecpepar, cAenan AoKnaA u pas6upaerc.r B TeMe
I4ccneAoBaHufl,), To acrupaHT AorrycKaerc.f, K 3aq B rrpoTI4BHOM Cnr{ae cTaBr{TCr OrIeHr(a (He
3AIITEHO).

Pe0epar o$oprtlxercn rupu$rou 14 Times Nfw Roman c nonyropr{brM r4r{repBarroM, a6sa11Hsrfr
orcryn 1,,25 cw, rlHTepBaJr nolyropuufi.

N
TCMb]

Teurr (Dopr lr CIPC, BKJrroqar rpe6onaHur K no4roroBKe K

3AHflTLTflM

I TenroSr,r:r4lrecKue ceofi crsa
y|JIeTBOAOIIOAoB

llp pa6orxa rexqrzil, rrreHr4e peKoMeHAosaHuofi
nl4Teparypbr, rroAf oroexa peftepara

2. TeuoSusuqecKue csofi crna
fOpl:IbIX IIOpO.4

lIp padorxa rexqufi , qreHr4e peKoMeHnosaHHofi
nr{Teparypbr, noAroroeKa pecb epara

aJ. Teuronue npoueccbr B

HEfr T-sHbIX I{ fiI3oBI,IX TIJIacTaX

lIp padorna lerqraft , qreHr{e peKoMeHAorauHofi

nr{TepaTypbr, rr0Af OTOBKa pe$epaTa
AT. Tenronrr,e [poqeccbr rrpn

rroAroToBKe .K TpaHc[OpTHpOBKe

u trpv xpaHeHrzrT uedru

lIp ,paSorxa lerqufi , rrreHr4e peKoMeHAosaFruofi

nrrreparypbr, rroAforonra pecpepara

7. flponrexyrorrn as arrecrarlLrfl rro

7. 1 Oqeu oqHl,re lvrareprraJrr,r AJrs rrpoB eAeul
o4y,rm)

(Doprua ilpoMelKyro.{Hofi arrecrarlr4r.r - Arrd
oHqaHrrr.r ocBoeHas Ar{crlr4rrnrrHsr. [n$@epeHrlr4p(
tpue. lz$@epeHrlrzpoBaHHrrfi sa.rdr BKJrroqaer rrrrcr
ex nonpocon, $oprraupyeMbrx H3 [eper{H.rr 18 nonpc
aHrrs ro Ar4crIunnr4He ryreM co6ece4onaHzr c npe
vBkrrcg, oIIeHKa "orrl{Euo" , Ha rBa Borlpoca - "xopo
eHlor [pnpaBHrzBaloror K oIIeHKe "3a.{TeHo"),
6ece4onauze BbrcraBrlsercr orAensHa.rr orIeHKa.
e4neapu cpnaerurrecKar AByx oueHon (:a [r4cr,MeHHy]

[na 4onycr<a r< au$SepeHur4poBaHHoMy 3ar

AforaBnr,IBaeluuft Ha rtpaKTVrIecKLX ganfl-Mflx
II4CHMOCTTT OT TeM HayrIHoro HccneAoBaH:1lfl acrrr4
ccepraur4r.r (pacuer ocHoBHbrx [apaMerpoB, co34a]
ir,eu peQepara - 30-5Cr crpasuq. Pe@epar cAaerc.f,
Aenlo Io oKoHrraHu_rr Kypca, iloclle npoBepKr{ 3aulr
oxoAr,rr ycneurHo (acnnpaHr BbtrroJrHr.tJr pe$e

fl rrp oMelr(yrovuofi arrecrarlurr rro Arr cqurrJrrr

QepenqupoeaHHufi :audr, xoropufi c4aercl
sanHrrit sa.rer npoBoAr4Tcr B ycrHo-rrr4cbM€HHr
Menmyro qacrb - orBer no 6ulery, cocrorqeMy
;oe. Ycruag qacrb :a.{era orleHr,rBaer [oryrreHH]
roAaBarereu. llpu orBere Ha rpu nonpoca 6nle
ror', Ha oAIzH Bonpoc - "y4ouerBopuTenbHo" (n
B HHoM cnyqae - "He 3a.ITeHo". 3a ycrH
tr4roroear oqelrKa :a :aqdr BbrcraBrsercr K

) Ii ycrHyro uacru).
ery o6l:areJrbHo BbrrroJrHr4Tb lr c1ar- pe$epr
ro Kypcy. Teunr pecf eparon cpopnaupyrorcl
)aHToB. Teua pe$epara MolKer rBrrrbc.s rraB(
r4e MeroArzxu renlo$r43r4rrecKoro pacrrera a Ap
{a rlpoBepKy nperroAaBaTeJrro He rro3AHee qeM 3a
qaercr Ha npaKTrzqecl(oM 3aHf"rn:a. Jlclu saruz
\ur) cAenan .4oKnaA u pas6upaer:ct n ret

uue (uo4y.uro)

. ar"r'€c|aquu ilO AUCqHIIJIIIHe

:audr, xoropufi c4aercl no
BoAr4Tcr B ycrHo-rrr4cslrennofr
Ber rro 6ulery, cocrorqeMy r43

ia.{era oIIeHI,IBaer [oryrreHHble
)TBere Ha rpu Bonpoca 6nter.a
rc - "y4ouerBopuTenbHo" (nce
- "He 3a.ITeHo". 3a ycrHoe
:a :aqdr BbrcraBJrsercr KaK

ibrrroJrHr4Tb Lr c4ar:'_ perfepar,
pecpeparon cpopnaupyrorcl B

para MolKer rBrrrbcq rraeofi
r$u:u.recxoro pacrrera v Ap.).
laBarenro He [o3nHee qeM sa I
tecl(oM 3aHf"rn:a. Jlclu saruzra
aLupas6upaelclnreMe
aav,3ry, B rrporrrBHoM cnyqae



OE,[EPAIIbHOE

AcnupaHr 2 rcypca
no uayuuofi cilelllranbHoorr4

flponepun:

BbICIIIE|O O A3OBAHI4II
(TIOMEHCKI4VT, |OCYNA BEHHbIIZ YHI4BEP CI4TET)

OI43I,1KO.TEXHI4q KVIUI4HCTI4TYT
Ka$ eapa MoAenr.rpoBaHrarr Kr.rx IlpoueccoB r{ cr{cTeM

PeS
rro reMe: <Teua Ifrlr4>>

POCC14IZCKA'
MI4]HI4CTEPCTBO HAYKI4 14

fOCYNAPCTBEHHOE ABTOH

llpnrr,rep o Soplrnenux pe$epara

PAur4_fl
bICIIIE| O OEPA3OB AHI4fl
MHOE OEPA3OBATEJIbHOE YI{PEXNEHI4E

MexaHL{Ka }rs,IAKocrr{,

(Damvnux I4.O.
la3a vr [IIa3MbI

Qalulus VI.O.
Kar{Ar4Aar Su:urco-uareMarr{qecKrrx HayK

I4E fJIABbI

BAHI,IE TJIABbI

CIII4COK PATYPbI
zuc|OCTP7.0.5-2008 <Bu6ruaorpaSuuecral

TronaeH

Onucrreaerc.s aKTyarbHocrb 3aqa'lrpr.

|JIABA 1. HA3B
Terccr rJraBbr, ptrcyHKr.r, ra6mauu.

TJIABA 2.
Tercr fJraBbr, pr4cyuKr4, ra6luqu.

Cnvcor< Jrr{Teparypu olpopnrnsercr B

ccbrJrKa. O6rque rpe6onanH fl. Lr npaBtrrra cocraBJreHr4f



Boupocu lc guQ$epeu
i. YpanHenze cocroflHrrf, yrneBo.4opoAHbrx

cKBalKLIHax, clrcreM floAloroBl(u ueSrz, ta3a, ra3oKo
2. B-a3rocrb, TenJrorrpoBoAHocrb, TerrroeM

3acrrIBar{Ha He$ru.
3. Tenno$u3nqecKr4e ceoitcrsa yrneBolopoAH
4. TeuonpoBoAr{ocrb ropHbrx rpyHroB r{

Mep3nbrx fpyHToB.

5, Oulrrpaqr4oHrro-eMKocrHbre cBoficrBa r0
IDVHTOB.

7. Tenroeue MeroAbr yBenlrqeHrrx ue$reor4a
8. Cucreua ypanHeuufi TepMora3oAunaM

I 1. llporvropaxs4BilHrze r4 orraraBaHrre rpyHTa.
1 2. Hanpnrx enrrs.:w 4e(f opvr aqrau n : arrry6leu

poBaHHoMy 3aqeTy
r4cT'eM rrprzMeHr{TeJIbHo K ycnoBr4rM B nJracTe, B

AeHCaTa.

, I1oBepxHocTHoe HaTg]I(eHr4e, TeMIIepaTypa

X I'A3OB II IA3OKOHNEHCATOB.

.u. Tennofirr3rrqecKr4e csoilcrna B:ra)r(Hbtx 14

brx [opoA B rrlracToBbrx ycloBrdsx. Tenloetmocrr

6, Heu: orepMur{eroKrz e 3aplaqv no4s erranofi rep IA3O.[I4HAMIZKI,I,

fa30KoHneHcaTa.

9. O clo xtneHrzfl npr{ gr(cilnyararlr4r.r cKB axrr4H rpyoonpoBoAoB.
10. Tennonbre rroJrs s6nusu sarry6reHuoro rrpoBoAa.

14 T0TACTA.

Kr4 IIpU TeqeHHr4

oDO3HOe [VqeHHe.

B cKBalIc4He ne$ru, ra3a,

M:rpyoonpoBoAe.
13. llpoqeccu z o,6opyAoBaHr4e Anr noAroroB neQru,
14. Ten.noo6nreu n alnaparax [oAroroBKrr He

I 5. TennouacoonepeHoc npu xpaHeHrrr4
16, Vlcnapeuue He{ru B pe3epByapax.

r{ HeQTerrpoAyKToB.

17. Tepnao4rrHaMr,rKa rrpoqeccoB B annaparax o3A'/ilrHof O OXJralKAeHr{S ra3oB.
1 8. flapalaerpzuecxnfi aHaJrur3 arrraparoB UIHOfO ra3a.

8. Yqe6uo-MeroAuqecKoe r{ uu{opuaqr{oHH

8.1. OcHosHarr Jrrdreparypa:

o6ecueqenue AucrIurrJrrrur,r (nrogyrn)

1, MeroAr,r pe[reHurr 3ailaq rerrJroM lepeHoca. TeulonponoAHocrb u ,4u$r$y:ux B
HerroIBr{)r(Hofi cpe4e: yue6uoe uoco6ue / B. 14. Ko oBaJroB, A. H. llaxouon, H. il. faranona, A. H.
Konuyx. Mero4tr pelreHrzr 3a1aq re elpeHoca. TeuonponoAHocrL vr ,4z$Sy:ux B
He[oABr4)ruofi cpe4e, Bect cpox oxpaHbr aBTopcKo npaBa. 

- 
3lexrpoH. IaH. (1 Safil). - 

Tanr6oe:
TaNt6oscKufi rocy4apcrnenHufi TexHrdr{ecK uit yuune arer, 3EC ACB, 2012 - 81 c. -- Becr cpox
oxpaHbr aBTopcrcofo fipaBa. 

- 
Kuura HaxoAr4Tcr B peMr4yM-Bepcun 3EC IPR BO()KS. - Texcr. -3ner(rpoHHufi . - 

<URL :http ://www.iprbookshop.
Pexcurr,r AocTyrra: Anrr aBToprz3up. [onb3osarerefi

64l|2.html> (4ara o6paqenun: 22.01.2022), -

8.2. {ono,rHurer6Has Jrr{Teparypa :

1. KyAnuon, A. A. Crpourelr,Ha.fl Te zxa: Y.{e6noe noco6ue I A.A. I{vanuoe. -
MocKea : HI4L{ I,luQpa-M, 2013. - 262 c. (Buc
005158-1, - Tercr : orrer(llounufi. - URL:

o6pa^:onaHze: Eaxa,tanpzar). ISBN 978-5-16-
ttp s: I I znanium. com/catalo g/produ ctl 329 9 5 7 (aara

o6parqeuut: 22.0I.2022). - Pexuu Aocryna: no rroArr Ke.'

2. KyAuHon, A. A. Tenlo en: Vqe6uoe noco6ue / A.A. Ky.uuson. - Mocxsa
: I4HOPA-M,2012. - 375 c. (Buclrree o6pasonauue).
- URL : http s : I I znanium. com/catal o g/pro d uctl 23 8920
I]o ronnl4cKg

ISBN 978-5-16-004729-4. - TeNcr : :rexrpoHuufi.
o6parrleHux : 22.0I.2022). - P e>teuM Aocryra:

3, ITTU:uen, M. 14. fIa4po4IaHauvlrca u rerrJroMaccoo6uen rrJreHorrHr,x re.reHr,rft n
tIoJItIX MaccoBbIX cr4Jr rr HX rrpr4no)KeHnfl.'. MoHorpa$usl I lt4.I4. TTlulxen, A.B. Tonc:rux. - Mocxna : HI4[I
I4HOPA-M,2014. - 198 c. (HayuHarr Mbrcrrb; fu4pp4rarranaara). ISBN 978-5-16-009291..1. - Terccr :

3neKrpoHHrtfi. - URL: https:llznanium.com/catalog/flroductl430423 (aara o6parqeHzx: 22.01.2022). -
Pexcuna Aocry[a: rro noanucKe

MalrrrrrrocrpoeHrar: Vqe6. noco6ze I I4.C.4. LInanton, 14. C. TexHonorur r'aailuuocrpoeHr{r: Vqe6. noco6ze I tt.C. tr4saHon. -
MocKea : tr4HOPA-M, 2009. - I92 c. (Bucuee o6lasonanrze). ISBN 978-5-16-003630-4. - Texcr :



eneKrpoHHblfr. - URL: https:llznanium.com/catalogftroductll69839 (4ara o6paqeu:ux: 22.0L2022). -
Pexrul,r Aocryna: IIo noAr]rzcKe

5. rlurcypon, H. f. Moaenuponau{re cprcreM 14 npoqeccos: Y.re6uoe noco6ue / H.f.
rluxypon. - Mocxna : I4Il PZOP: HI,IU l4u$pi-M, 2013. - 398 c.:- (Br,rcmee o6pasonaHze:
Earananpnar). - ISBN 978-5-369-0116l-6. - -fexcr : oneKrponsufi. - URL:
https:l/znanium.com/catalog/productl392652 (tara f6pairleuurr: 22.01.2022). - Pexuu Aocryrra: no
noAnHcKe

6. Ballulonuu, B. A. Ocnosrt rdxHIa.Iecxofi repuo4uHa'vrnKu Lr reopLrr4 Terrno- 14

Itaccoo6veHa: V.Ie6Hoe loco6ue / B.A. Eapunonrz!, K).A. Cvrupuon. - Mocrna : HI4q I4HOPA-M,
2014. - 432 c. (Brrcuree o6pa-:onauue: Eaxaranpzar). ISBN 978-5-16-00577I-2. - Tercr : enexrponHr,rfi.
- URL: https:llznanium.com/catalog/product/356818 (aara o6parqenur:22.01.2022). - Penun nocryra:
no rIoArILIcKe.

8.3 llurepHer-pecypcbr:
Springer / OfEy <focy4apcrBeHHa.[ ny6nra].*rax HayqHo-TexHnrrecKar 6u6:ruorexa Poccnz>.

URL: htlps ://rd. springer. com/
3lexrpoHHo-6u6nuorerrHa-rr cprcreMa "3HAHI4yM" / OOO "3HAHI4yM,,. URL:

https ://lib.utmn. ru/tpost/mlxo 8 16v g 1 -znaniumcom
3rexrpouHo-6u6ruorerrHa.rr crrcreMa Jraus lopo 3BC (JIAHb). URL: bEpVleJqrbagk{pld

9, flepeveur' uu{opuaqIroHHLIx rexno{rorufi, rrcfroJrr,3yeMr,rx rrpu ocyulecrB!,regr{r.r
o 6 p a: on areJrr,H oro rrp oqecca rro ArrcqurrnuHe (uogj'mo) :

JIuqeHsuoHH o e fIO : flarer rporpaMM Microdoft Offi ce

10. Texsr'rqecrcue cpeAcrBa \r nrarepua,{bHo-TexHr.rqecKoe o6ecneqeuue A\r cuurrJrrrHbr
(rtroayln)

-Vqe6Haq ayl.wropkrfl Ant npoBeAeHkrfl. zanxfufi neKur4oHHofo rr4rra ooHaureHa cneAyrorqr.iMr.i
TexHI4rIecKaMI{ cpeAcrBaMl4 o6yueuul u o6opy.UoBaHr.reM: yue6uanue6e.nr,'4o ata ay1lTopHas.

-Mylrruueruitrtas yte6nan ayiluroprrfl grtl nfone4eHlr.fl 3aHsrufr. cevuuapcKofo rr4.[a ocHaqeHa
cneAyIouII4MI'I TexHI4qecKIrMI{ cpeAcrBaMr{ o6yveH4t v. o6opy4onaHnerr,r: yve6Har Me6elt, AooKa
ay ALrr opHafl, rrepco H aJmnsrfi KoMrrbrorep.

11. Cpe4crBa aAarlTalruu rpefloAaBanun fucuurrJrr{Hbr (rvro4y,rn) n norpeonocrqM Jrrru c
of paHuqeHHr,rMlt B03MOII{HO CTfIMT{

B cnyuae Heo6xo4Izuocru, o6y'rarcqlMc-fl u$ uu.<;na nr4u c orpaHr4qeHHbrMrr Bo3Mo]r(HocrrrMlr
3AopoBbt (no 3atBJIeHLIIo o6yrarorqerocx) Moryr rrpe,4nafarbcr oAHr.r rr3 cneAyrorlr4x BapHaHroB
Bocflpl{trl'Lrr uu0opuar\un a yrreroM krx rrHruBrr.4y{nruux ncnxo6a:uqecKrzx ocoSessocrefi, e roM
qucre c npaMeHeHrzeM SJTeKTpOHHOIO O6yrenux u Azclraul1uoHHbrx rexuolornfi:

- Ant nnu c HapyrIeHI4{MH 3peHlzfl: n neuafiroii {opue yBennrreHHtrrr,r urpuQroM; B Sopnae
3neKrpoHHoro AoI(yMeHra; B Qopnre ayauo$aitla (ilepenoa yve6urx MarepuanoB B ayAr.{orpopvar);
vH AL4BH Ey anb H bre 3 aA aH r{ g 14 KO H Cynt; TarIH t4 .

- Anfl nl4u c HapylreHl4tMlr cnyxa: n reuaTliofi rloprue; n $opnae 3neKTpouHofo AoKyN4eHra;
HLr I.UBH Ay anb H br e 3 aA aH r4fl rr I( o H c yJlbTaur{fl.

- Anfl nl{u c HapyIxeHH.[MLI olopHo-ABr]rarefbHoro arr[apara: B neqarHofi Sopirae; n $opr,ae
3neKTpoHHofo AoKyMeHTa; B Soprrae ay4Izo$afina;uugfinullyanbHr,re sailalr4s.rl KoHcyr{bra\vpr.

12. Merognvecrcue peKoMeHAalruu obyuatlorqurucn rro BbrrroJrHeHriro caMocroqrensHofr
pa6orr,r

Hauuuarr ua4o c Ll3yrreHus peKoMeugonaHfofi nr{Teparypbr. Oco6oe BHprMaHr4e rrprr oroM
neo6xo4uuo o6parnrr, Ha coAeplKaHlze ocHoBHbrx lporoxeuzfi H BbrBoroB, o6r-acueHue serrenufi u
Sarrou, yscHeHl{e [paKTllqecKofo rrpr,rnor(eHus facclrarpuBaeMbrx reopervr{ecrax BorrpocoB. B
Ilpoqecce srofi pa6orbl acnupallT AoJI)I(eH crpevur$c{ rtollflTb rr 3arroMHHTb ocHoBHr,re [oJro)r(cHr.rrr



paccMaTpr{BaeMofo MaTgpnana, [pr4MepiJ, froscH,
MareprzaJre. 3aKaH.r[Barb rro,qforoBKy cnelyer

e efo, a raKxe paso6parrcs B r,rJrJllocrparr4BHoM

Marepr4any (noupocy). 3ro nossoJr{er cocraBLr"rr,
HeM rIJraHa (xoHcnexra) no rz3yrraeMoMy

r{3fraeMbrM BonpocaM. llpu ueo6xoAr4Mocrr.r
KOHqeHTpI{pOBaHHOe, C}r(aToe rrpelcTaBneHr{e no
o6parqartcr 3a KoHaylrraquefi K rrperroAaBarsJrro.

llepeg KoHcyJrbraqraeit ueo6xoAr4Mo xopomo rrpo Marb Borrpocbr, Koroprre rpebyror pa3:bqcHeHrar.
r.r.f, B aKTr4BHu[ npoqecc, Mo6r{nr43yer, HapgAy co

BeAeur.re sanucefi cnoco6crnyer rrpeBpaqeHrzro r{Te

:pure.nsuofr, r4 MoropHyro rraMrrb. CneAyer rroMH : y aclnpaHTa, CHCTeMaTr,rqecKr4 BeAyr{efo 3antr}lr,
eo3raercr cBofr r4HAr4Br4Ayanrurrfi Soua n Hbrx Marepr4aJloB AJrr 6ucrporo rroBTopeHrz,
npoq[TaHHofo, AJII uo6ralu:aqr4r,I HaKorIJIeHHbrx 3H tiuff. Oco6eHHo BaxHbr t4 rroJre3Hbr 3anrcfl Torra,
KOrya B HI,rX HaXOAflT OTpall(eHr,re MbrcJrr{, Bo3HI4KrIIr4e lprr caMocrorreJrbHoil pa6ore.


