
,Tr -: -qr eAepilr6Hoe f o cyAapcrBeHuoe aBToHoMHoe o 6pa^: onareJrbuo e yr{p en{AeHr4 e

(TIOMEHCKUN'6"&TTi3iffi 
T"fiTlff YHI4BEPCI4TET))

YTBEPXIAIO

[raper<rop Llwcrutyr a xLrMaLr

METOAbI IrOBhIru EHWIHEOTEOTAATTI,I
orpaMMa

01 Xznrz.recKue HayKr4

u x, Opr auur{ecKa{ xvrMnl



lreHr,r.fi He(b

04.06.01

Mr4.f,, opra

) ony6nzrcoBana na caine Tronrfy: MeroArr
pecypc] / peNzrrr 

4ocryna:

9 cylaporBeuunrfi yuznepcr,rrer, 2020.o 2020.



l. ffoqcHureJrr,H:ts 3arrrrcKa

, 
, , Uelrro rz3yqerrrl.a Ar4crlkIrrnI4Hbr <Mero

QopMapotsaHlre y acrupa1ToB cr,rcreMb t nounruito "BJtflerct
) 3oHy 

KToPoB; o

resreras T[aqn; o

rcx n SoplaupoBaHLrv y aqLnpalToB crrcreMbr
pa3AeJroB An9rlr4wrurHbr :

oe ne$rz, ra3aLrBoIbr;
6ofinyro 3oHy nrracra c rlenbro rznreuczsz KarrLrr4

no 4o6rrnaetrofi no4rr n ne$rxnrre cKBairs4Hbr.

a3oBareJrbnofi nporpaMMbr
TeorAarrr4)) oruocr4Tc{ K QaxynrraurBHbrM

3naHns. no HeopfaHzqeclcofi xrrMLrv (crpoeHae
Mexanr43Mbr pear<qzrl), $z:zuecxofi xr4Muu
r4x pearrlr4ft , reptro4 vr:aaMLrKa, Qz:zxo _xzuax
a, rroBepxHocrHoe Hatfl>KenLrfl.. lIABrr.

^".1;1r#Hrrere'qlru 

o'yvaroulerocq' sopurpyeMr,re B pesyrr'rare ocBoeHa n saunofi

Ko,q 
" 

Haznaeuonauze

KOMIICTEHI],}III KonanoneHr (:uaHzenrrfi/Syuxquouanrnrrft 
)

QIIIT-I C[oco6uocrr
caMocTo.f, TeJrbHO OCyuecTBnrTb
HiI/eHo :I4CcJIeAoB aTeJrb oKITO

AetrenbHocrr B coorBercrey,roqefi
npo$ecczona-uuroft o6lacrz c
rrcrlo Jrb3 oB aHr4 eM coBpeMeHHbIX
MeTOAOB r,IccJreAOBaHIZrr u
uHSoprraaq[oHuo-

KOMMyHr4KarIaorrHbrx lexnonorzft

YK-l Cnoco6nocrr x
Kpr4Tr4rrecKoMy aHaJrrr3y r.r orIeHKe
coBpeMeHHbrx HayqHbDi

Aoorr,Ixerrl{fi , renepzpcrB aH[Io
HoBbrx r4.4e ft npu pe[errutr
hccJIeAoB aTeJIbCKr4 x r{
npaKTl{qecKplx 3aAaq, B TOM qr4cne

B Mex(Ar4 crlr4 rrnr.rHapHbrx o 6nacrsx

3uaer ocHoBnbre rrolflTll, ,aopar^"a**
npaKTr4 qecKr4 e npe,4craB JreHr4s o $zsurco _xr4 MlzqecKr4 x
rrpoqeccax .406rr.{z n oqr4crKrr Hesrrz; cnoco6rr
rleBbrruenr{;{ He$reor4avu; cpencrBa 6opr,6rr c
orrox(eHtl.sua coneri.

Yueer nonrso"ur""" Hayunoft 
-- ,,pa"or"o.;

nrzreparypofi, Kpt4Tr4rrecKr4 cucreMarurcLrpoBarr)
nr{TepaTypHble,{aHHbre rro TeMaTZrrecKrzM pas.aera^a;
flonb3oBarbct ocHoBHbrMI4 fIoHrrLIflMr4 o6 ocnosurx
MeroAax @zsrExo-xzrur4qecKoro nosgeircr;nux Ha
upzsa6ofiuyro 3oHy rrJracra c qerrbro uureucuQuKaqur4

3Haer qenn a-npr.rHrlrznbr oc"o",rix r"roa*
rloBbrrrreHr4.f, ue$reor4a.rn u Kparepr4r4 r4x
ilpr4MeHI4MO CTIZ ; C OBpeMeHHbre HayrlHbre AO CTr4 X(eHI4_f, B

Yueer pas

apfyMenTrdpoBarb crparerr4ro peureHll.s npo6narnorZ
C.IITYAIryIH HA OCHOBE CIICTCMHOI O 14
MexAr.rc4r4rrn[HapHofo TTOAXOAOB; Br,rAeIrrTB 14

clrcTeMaTr,r3r4poBaTb ocHoBHbre rLIeV B HayqHbx
TCKCTAX.



Bu4 yve6uoil padoru Bcero qacoB
(axa4errnvecxne qacrr)

rlacos B ceMecrpe
(aKaAeMUr{eCxIIe .raCbr)

3 ceuecmp

O6rqufi o6rem 3aq. eI.

rlacrr alzuropuof paOorrrl"cero
Jlerqzz
f-Ipaxrzu ecx arc 3aHflTu fl
Jla6op.aropHEie 7 "parrrffinoArpy[[aM :

ir-
'iacbr BHeayAlrropuoft pa6orrr, BKrrcqa,

laMocroflTerbHyrc pffi o:qr odyuaroqerocfl

2. Crpyrcrypa u o6rel[ AucrlurrJrr{Hr,l

Ta6nu{a 1

3. Ctcreua oqeHrlBaHnu

o*oo"l*nr1:uaT 
zql{Iorc'fi o6yrarorryrMcr 3a pa6ory Ha rrpaKrrrqecKoM saHflTLrnor 0 4o 10

llpz upone4eHIrl4 npoMexy:rouuofi arrecrarlrr[ pe3yn6Tarbr, rroJryqeHHrre o6yvaroqt4Mcr,rrepeBoArrc{ cneAyrorqrlrra o6pa:orra:
- or 0 rc 70 6annon _ ((He 3aqreuo)).

:, -- or ll rc 100 6annon - (3aqreHo).

_ .. , O6y.rarourzecr, He ua6panlrze ueo6xo4zuoro
cAaror ycrHrrft 3aqer rro JlonpocaM.

4. Co4epxaHrre Aucrlrl[,lrr{Hr,r
4.1. Teuaruqecrczfi rrJran ArrcrlnrrJrr{Hbr

KoruqecrBa 6annoe B TeqeHr4e ceMecrpa

HanrrfeHosaHu d rdv u.lunn pa3AeJroB

OzszqecKze xap aKTep rrcruKrl
KoJrJiexTopon He$rz, rasa u Bo.rlbr

OcHoenrre nneto4"i nos4efi crnzr
ua npus46oftoy. 3or{y [Jracra c
uenblo HnreHcz$zxaur.rr4 npr4ToKa
uedrz

Q9!.r ar.rcuun.luH"i
Busu ay4uroproEloo-rl

flparrnvecxue
3AHflTHA

JIa6oparopH sre/

npaKTUqecKfie

3AltqTHfl IIo

Wzonnqnxr o.paHzve"ze
rrpr{ToKa [onyrHo 4o 6trnaenaoft
BoABr B uelprxrrrre cKBans,rHbr

I4fq.o (vacon)



4.2: CogepxaHrre Ar{crlrfrrJrrrHbr rro TeMaM

llopucrocrt ropuofi u
Knaccztbzxat"o 

".rr.rrrr.rr 
-^^^* T1^.-^^-*^----- - opuofi nopo,4bl,opuofr nopo.qbr,

ffi;flnm:r.::;:[*.0"{;]l:T::::-":_:ll Mr4HepanbH'r cocran repp}rreHHbrx ropHr,rxropoA. Heorxnoft KorureKrop. 3arou or.rnrrpaunv frana.u #;;:::'^i"^l:u_lit:l-lt'r'TA*"- 1 n ^--^-Tpua 2. Qcnor
ra(br4xauuu uolar

He$'auofi rIJIacr' 'o"t"oid". MeroAbr n :4eficrnrzx Ha npzsa6ofiulto 3oHy rnacra,BuyrpunnacroBoe ropeHl{e, @aguro-xzMriqecr{rrF il,arnnrr sosnefrcrnl4

npoHr.rrrael::.1"j:ll:_1ropoB. O6reunr,rz oeeeKr. I_uAparoo6piroBaurze.

Ilv3A9nU',LUA

TKa, |JII4HOK

KI4CJIOTH6IX

eHLre. Itnacczszr< a\Lrfl rr MexaHr{3M neitcrsus
brx BerrrecrB Arrfl yBenzqeHrl, He$reor4a,ru

BoAbr nnfl yBenr4qeHr{_,r nesreor4avz. Mexan
crzcreMy z MexaHr,r3na 4eficrnal cepnoft
cepnofi KrrcJrorbr. 3axaqra B rrJracroByro
BbrrecueHrrx. OQ$ercr r43MeHeHu.s ueNd
llnoHldTl.Ae],f.lnrrr ?^nrar,,h^'^^^ 

^--

o64o4uenux 4o6rrnarolqL'X cKBaxzu. cocraebr ceJreKTr,rBHoro Lr HeceJreKTr4BHoro gefr.creux.

;.t#XX;;:tyloque 
coc'aBll' TaunonarxHbre Marepr{arrbr .qr-s cereKrraeHofi rr HecerreKrzsHsrrz

*r#ffi;froArrqec*oe 
o6ecue'reHue u nJraHr.rpoBaHrre caMocronre"rrruoft pa6orrr

CKBA)KI4HbI,

LIzo nrrlJux rE orpaHnrreHr4 e [pr4 ToKa
rronyrHo 4o6rrnheuofi noarr n

bIE CKBAXI,IH.bI

Talr.urya 3

14crronb3yroTct

Tpy4oerraxocrr

[ru caruoc,aorter,"rroao 
.

yue6uurz u yue6nrre nr
caMOCTO'f,TeJIbHoro u3yqer cKoro Marep[ana cocraBJl.f,er 50 .racon.

6, Ilpouexyrovuafl arre crarlrrfl rro Ar{curr[.ltrue (ruoqyn rc)
lrpr4 npoBeAeHr4r.r npoMexyroqHoft arrecraL\vvparyourur"r, rroJrytreHurre oOyuaro r\r4Mcrr,lepetsoArTc{ cJreAyrorqvtrr,r o6pa-rou:
- or 0 rc 70 6aanon _ ((He 3aqreuo).
- orTl ao 100 6arilos _ (3aqreHoD.
O6yvarorqraecr, He Ha6panruze neo6xoAzruoro

cAaror ycrurrft 3arrer no BorrpocaM.

(Dopurr CPC, nxlrcvax rpe6on aHLrfl. K
noAfoTOBKe K 3aH_'rTI4{M

@zsnrecKze xapaKTep vcrLrKvr

, ra3a I4 BO,IIbr

ocnonnrreonetoAE"o.4"it"r-"rnu-
upusa6ofinyro 3oHy rrJracra c qenrro
uHleucra0 axaq wLr Tr.prrroKa ne d rz

Pa6ora c yue6nofi nlrreparyporz ,u rr.,.q;orrrr"r,
MaTepr4anoM; noAfoTOBKa K o
Pa6ora c yue6Hofi nrrreparyporZ z nen{ruo;rrurM
MaTepr4anoM; rroAfoTOBKa K olpocy

Pa6ora c y.re6uofi nrrreparyporz z ner<q;;;HbrM
MaTepr,raJroM; noAfoTOBKa K OrrDocv

KoJrr4qecrBa 6alnon B TeqeHlze ceMecrDa



6.1 oqeuo'**re MarepflaJrbr AJrfl npoB eAeHrrfl rrp oMexyroquofi arrecrauu ,n rro ArrcqulJrrlHe
o

ou
IteonorzqecKoe orpoer". offi

KTepIrcTprKr4.

cTa.

rop.

Krze fopHbre [opoAbr.
br, BHyTpeHHee AaBneHr4e.

TOCTI4.

Ha ycnoBr,r.s Sunrrpaqraz fr nrora4on.
. Ka.recrseunrrft Mr4HepanbHr,ili cocras,

oHr4 qaeMocra ropuofi rropoAbr.

|rrylpznnacroBo e rope'r4 e r.r rr3MeHeHr.re cs ofi crn uracron oft crrcreMbr.
, flprasa6ofi Har 3 oHa rrJracra.

nacTa.

uSnxa4uu rrpr4 ToKa neSrz.
a6orra, sJreKTporuApaBnnqecxufi ueroA,

Llfl.

cTa xI4MrzqecKr,IMZ p eateHTaMI4.
pa6orxa rrJracra.

oft nopo4oft. pacqer peareHToB.

o6pa6oror.

rBopoB c ropuoft nopo4oft.
K'rcJrorHoro nos4eficrBrzr: c uclonb3oBaHrreM
npe,4Bapr4Tenrsofr nrr6opo.+roft zsorrruzefi

31. pacrnopureleff.

pacrBopr.rrenrr. txu npnsa6ofinofi soHbl rlJlacra' OpranzqecKve

32. llonsrre ne0reorEavr.r.

"' ,,*#?1T:"Jff"jl"j.tos4eficrnzx 
Ha nnacroByro cr,creMy. rraporenronoft Meror

34' ozgrzrco-xzMl{qecr*Ie MeroAbI, rloBbrrrraroque e$$exu4BHocrb 3aBoAHeHr{a He6rxHrxlnaclon' Mdroabr rloB.Ilrlarcrqze r<os00rq"err, 'ru"o4"aa"z.a, 
rcos@Q[ur4eHr oxBaraflJracTa 3 aB OIHeHIT eM.

35' Bo4onornoTrITeJII4' ocHonnrre lp^rrz'br o6no4ueuux, Tpe6on a*n,s. K rrprrMe'.rreMbrM
tro 4efrcrezx.

oB.

ofi r.r Hecelexrzsurrft kaoJrflr\vh.
ecHeHI4.f,

ecrB An_f, yBenv qeHr4 x ne Sreor4arrl,r lracroB,
TB Ir MexaHLr3M I4x ryetcreufl..
BHr,rx BerrrecrB Ha rloBepxHocrrz pa3lena rla:.

1;

2.

4.

5.

6.

8.

9.

10.

11.

12.

13.

14.

15,

16.

r7.

18.



42' 
|#ffit #oBe)px'ocrHo-aKrlzBHbrx 

BeIrIecrB Ha Korrr4rrecrBeH'bre xapaKrepucrrrKrr

43. MexanrEsra BbrrecHeHzx ue@rz llABalrra.
44.

45. nsazMo.4efrc^tBLrs. c [JracroBbrMLr cacreMaMrr.

lX,. , b r.r rrJrorHo*:"##&.-,"ff;:$::: *" rJracroB

4g. _loJrr.rMepoB 
Ans yBeJirqennflue$reor4aurl rrJracroB.

49. 
t rlonplMepon' o6rqar xapaKTepvcTlrKa rrpr,MeHreMr,rx nonr{MepoB.

50. 
ryrqeHr4e BoAbr An.x yBerr4rreuvr ne@r"oi4ur".

51. pearenr' ny..;Ttlrl;"JJ1?rpaHvrll4poBaHHoM 
z reneo6pasHoM cocrorHrrv.

t' 
.?Tffi:: 'rorllz^4epHble 

crrcreM.I, rpr4MeHseMbre An rroBbrrrre'rr.n ss$exrunuocrz

?1,, 
@ar<roprr' rnzxxlurze na nrr6op peareHToB Anr [oryqeHrr.rr currrr'rx lonr4Mep'r,rx cr4creM.

55.

6.2 Rp [XTlffir:XtffH,"onIraKpI4naMI4A - erar xpoMa.

I{apra KprrreprreB oqeHr{BaHnrr KoMrrerenuzfi
Ta6tuua 4

Kpzrepzn
oIIeHr{BaHr4t

Konauerenqux

c$opvapoeaHa: npr4

npaBr4IrbHoATLr rr

NOJIHOTE OTBCTOB HA

TeopeTI4rIecKLIe

Bolrpocbr, [pr4
uyOzue rro:nLrMalr4n

Borrpoca 14

rrpaBr4nbHOCTr4

BbIIIOJIFICHI,I.f,

IIpe.4no)r(eHHbrx

sagaunfi.

lllxana Kpr.rreprzeB

cofJracHo

rpe6onanzsrvr n.4.29
"llolorceHu.s o

TeKyqeM KoHrpone
ycleBaeMocTn lr
npouerxyro.rHorZ

aTTecTarluu

o6yuarorqzxcl

ofAoy BO
"TroufY".

,Ko4 u HaI4MeHoBaHrre

KOMfreTeHrlr4 r4,

Lluguxar oprt a o crzN eura"
xounerenqufr,

cooTHeceHHble c
rrnaHr4pyeMbrMa

JrbraraMr4 oOyveuza

Oqenovnrre

MaTepI4aJIr,I

OlIKrl Cnoco6no,crr
carraocrostemHo

ocyqecTBnf,T6

HayqHo-

14 ccneAoBaTenBcKy.ro

Ae_rrTenbHocTb B

coorBercrByron{eft

npofreccnonzururoit

o6nacru c
r4cIIOnBOBauaeu

coBpeMeHHbrx

MeTOAOB

rIccJ]eI(OBaHUfl. pr

zuQopuaqr{oHHo-

, KoMMyT{r{KaurroHrrblx

lexuo"rroruft

3Haer ocuonHlte noarffun,
TeopeTI4rlecKVre u
IIpaKTI1IqecKr4e

lpeAcraBneHr4r o Qu:zxo_
xr4Mr4qecKrrx [poqeccax
4o6rrvu v oqr4cTKa

neSrz; cnoco6rr
IIOB6IIIIEHI4'

Heftreor4aur; cpeAcrBa
6opr6rr c orJro)r(eu vflMLr
coneft.

Ynaeer no.rrb3oBarbc,

uayvuoft u cnpano"+rofi
Jll4Teparypofr , npzrz.recrrz
cr4 cTeMaTI43rlpoBaTb

Jrr4TepaTypHbre,4aHHbre IIo
TeMaTI4rIecKI{M pa3AeJIaM;

fIO JIb3 OB ATbC.f, O CHOBHbIMII

rroHfl Tr4rMrr o6 ocHoeHrx
MeroAax Srasur<o-
XI,IMIIqECKOfO

nos4eficrnvrx Ha

npnza6oirnyro 3oHy
frnacTa c rleJrbro

rlureHcz@zKarlr4r4

YcrHrre olpocbr
IlzcrnaeuHrre

oIIpocbr



YK-l Cuoco6socrl r<

KpuTzqecKoMy

aHanr{3). rr,o[eH](e
coBpeMeHHbIX

rrarlHBrx ,

4ocraxeuftfi,
feHepLrpoBaHr4ro

HoBhrx v4eftnpLl
perrreHLfir

IZCCneAOB aTeJrb cr(I4x rz
IIp aKTUqecKI4 X 3 etAarl,

B TOM qPICNC B

MgX(A4crtruIInr.rHapHbrx

o6nacrsx

aBTopr43. rtonrgosarerefi 
.

2020. - 244 c. rsBN 978_5_9729_044s_7.

t/1168610 (tara

KounereHqz.a

cQopuuponaHa.. ilpLr
frpaBrznbHoCTkr 14

I]ONHOTC OTBETOB HA

TeopeTr4qecKae

Borrpocbr, npH

uy6nue rroHuMaHz.q

Bonpoca r4

IIpaBIrJIbHocTr4

BbIIIOJIHEHI4.f,

rrpe.4JrOlKeHHbrx

zaI.anuft.

LIIxana Kpr4repueB

coruIacHO

rpe6onauz xv n.4.29
"flonoxenzq o

TeKylIeM KoHTpone

ycrreBaeMoCTn u
npotrexcyrovHofi

aTTeCTarlr4r4

o6yvarorquxct

@fAoy BO
"TroufV",

7. Yqedno-MeroA[qecKoe 
r,l

;: 1dfr;:#iliffi ffi 
nH{ opuaqr{oHHo e o 6 ecneq e' He ilv.''ryn rrz'r,r (uo^ynn)

t 
|to"t"ufj#** : #r:::T-:t vccneAoBaHr.r.q 3ane)Ker ueQrz vr ra3a:v.re6uoe noco6ze /

f;?;.t-:t:ru.t#3P:1:t3:-6ri"":gg.'*ffi;ffi ^IY,'toiiYrfi 
'.'TtffiK3fi I

'if ]Jro;r,noli;?,;^ln:;;f il"niswl;;,;;#;#;fi ?,ffi "#ili;.;""1yJi,1na^ vyrvLvMa, _ Ut(L:| (aara o6parrleHrax: 13.01 .2020). _ pexczr,r oo".rynu, ono

2. Jla4emoi A. A, Teope:rzvecKr,re ocHoBrr pa:pa6orru
yue6noe noco6ue / A. A..lua""oo, O. B. CaeeHox. _

ue$rxurx u
Mocxna; Bon
- Terccr: ',

o6parqeHzr: 13.01 .2020), perrzv

7 .2 lono nnureJrb Has Jrrrreparypa :

l.*Hf *"lJ:.*iilt"l"*oY," 1'u, 
r unrrJracroB npn 6ypeHuu HegrrHbx r{ fa3oBr,rx

ffiffiL"#:t#',.:ff :f ::i*,::^1"1-'":;^g'E'{.6'"'"i;;:1";t#;'"fi 'ffi 
:fi';

i""?jio..;":::::T.j:jT,T1._.1y: !"r"!cr{rer, zoot. _ 43 c. _ rSBN nrr_r_i'r'ii i_;"fr;:y
ilff TgHff ;'ff ltll;lfru::*:q11.1^;-";"*."#;;ffi U,l[.'i:ili'I,?*,

(Aara o6paqeuz.a: I 3.0 1 .2020)._ peNzu 
Aocryna: nn,

2, cnapen'' A'Lr' Pac'rerrr MaIITI4H rz o6opyAoBaHvrs. Ans Aoorrurz Hesrz vr rasa: yve6Ho-e noco6ve fSnexrpouHufi R1c;^p 
") l!:y C"uf"". _ uss.3_e,a-o.r. _ MocKsa: I4ugpa_

,3']^!;,:^?3;1^,::^, lttj ^gis 
s-wzg ooiill - rer<*: 

';.*p"nuuz. 
_ URL:

20451 (rcra o6parqeHizx: 13.01 .2020)._ perxzu Aocryna:IIO IIOAIIpI0Ke, LJ'v L''v-w), - L o)ltvtM AOg'Iyna:

7.3 llnrepHer-pecypcbr:
http ://elibrar/.ru 1 Hayu n a";r ?n eKrpoH H aq 6 ra6rr.rorexa ELI B RA Ry. RU

3uaer rleJrr.r r4 nprzHrlrrnbr

ocHoBHbrx MeTo,4OB

rroBbrrrreHrlx ue Qreor4avz
Lr KprrTepnu vx
rrpr4MeHzMOCTr4;

coBpeMeHHbre HayqHbre

Ao crr4 )r(enrcx n rasyvaeuo fi
o6nactn.

Yueer paspa6aruBarb kr

coAep)r(aTenbHo

apfyMeHTr4poBarb

cTpaTerrzrc pellreHr4,

npo6neuuo ir cury aguu na
ocHOBe cI4CTeMHOfo n
M e)KIA CUr4 frnI{ H apH o f o
IOIXOAOB; BblAenrrTb rr
cLr cTeMaTrr3rrpoBaTb

ocHOBHbIe n4ekI B

HayqHbrx TeKCTax.

Ycrnrre onpocbr

llzcrueHurre
oIIpocbr

aBToprr3ap. nonrsosarene.E



iiiJtly,fow'edu'ru/uniliu 
- EAI4HOE oKHo Aocryrra K oJreKrpoHHrnu 6u6rrroreKaM By3oB

http:llznanium.com 3nex:r-poHuo_6z6lzorerrHa.fl cr{creMa <znanium.com>http:ll:'irtuallib.intuit.ru - Bupry;** 6pr6nzorerc a <I,IHTyvr >

8' flepeveur HnoopuaqrroHHblx rexnolorufi, [cnoJrb3yeMbrx [pu ocyulecrBJr eH*pto 6p as on areJrbrroro np oqecca rro Ar{cqn[JrrrHe (rvroay.irro) (npu u e o 6 x o d uu o c mu) ;JTUqCHTZOUUOC IrO, B TOM TIITCJIE OTEqCCTBEHIIOTO IPOI,T3BOACTBA:
o4eKrpoHHoro o6yreHur Microsoft Teims
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MS Offiee

9, Texnuqecnue
(moayrs)

CPEACTBA V MATEPIIAJIEHO.TEXHIIIIECKOE 
O6ECUCqEUNE AITCqUIIJII{HI,I

nToprrLr Ann
ocHaxleHbr

. ,rroAr(JlroqeHlr.f, jt( cerl{ (uIHTepHeT)
llnQoprraarlnouHo-o6p* o"ur.nury. rp.
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[.e4e1crponubrft , pqcypo] / Perxyru Aocryrra:AOCryrra:

@ Trorvrencrnft rocy4apcr:neHnrrfi yHrlBepcr.rr er, )020.
@ lllu6nesa T.f., 2020.

':
.. . 'l I :



1. rloqcHzreJrbHaffr 3anncKa
Kopposua, KpoMrl' fpoMarHblx rlorepb MerannoB vt uarepnalbrrbrx cpeAcrB, Bbr3b6aer

TaKXe 3arpfl3HeHlre oKpyxaUqeft cpe4rr, ylq/IlJreHlre lpr4poA]rbrx JraHArxaQlon. OruoAa
BbITeKaer neo6xo4Iaruoc:tb tlorlcKa nce 6oree coBeprxeHHbrx r,r gKoHoMr4qHbrx cpeAcrB 3arrlr.rrbr
Marepl'IanoB or pa3pylfie.Hl,I.fl xopposuefi. llocrasIeHHas 3aAarra Moxer 6urt peureHa ronbKo rrpu
H0Jrwll[4 BblcoKoKBtlJlu(przqrzponaHHblx cnequanncroB-Koppo3r4oHrrcroB. [zcqunnnna <Mero4rr
6opr6rr c ropposzeft> [ocBtIrIeHa rasy.reuulp o6rqereoperr.rqecKr.rx BonpocoB Koppo3r4r.r,

BrusHI4Io BI{errrHI,IX 14 BHyTpeHru,rx SarlopoB Ha Koppo3lrro, a rau(e paccMorpeHrrro pa3nuqH6rx
METOAOB 3AITII1ITI,I METAJIJIOB KI CIINABQB OT KOPPO?I4I,I B PA3HbIX AIPECCI4BHbIX CPEAAX,

rleur o6yuenur: SopuupoBaHl{e ;r acr|zpaurbB upeAcraB rrenarfl. o HayrrHbrx ocHoBax
Irpouecca Koppo3I{I4 MeriIJIJIoB, BI4Iax Koppo3r4r4 u cnoco6ax salruaru or ne6,

3 aAa.ru o 6y.renr.rr : $ oplrr,rpon alrre y acfir,rp aHToB :

- rrpeAcraBJreHr{.fl o Harilrbrx ocHoBax [poqecca rtopposzu MerannoB;
- yMeHHr xnacczlpuqr{poBarb Koppo3r{ouHbre npoqeccbr;
- yMeHI'It [pI'IMeHtrb reoperl{qecKrae 3HaHVS K peureHr]ro [paKTrrr{ecKr,rx 14 r.{ccJre.{oBareJrbcKr4x
3Allaq;

- npeAcraB JreHr,rf, o 6 st<o.uorzqecKoM acrreKTe np oqecc o B Koppo3 r1 r,r.

- np aKTlrrrecKr,rx HaBbIKoIr rzccJreAoB aHu r roppos{u Meri}JrJroB.

1.1. Mecro ArrcqrrrJrrrgbr B crpyKType o6p4:onarenruofi rporpaMMbr
Kypc <MeroAbI 6opr6u c Koppo3lleft> ornocr4Tc.rr K (faxynrrau.rBHbrM Ar,rcqurnrrHaM.

Co4epxanue Kypca 6azupyercx Ha 3naHr.rrx, npuo6per€nnr,rx rpr{ ll3yqeHkruKypca@vsuuecrofi
xvlr.{vru (pas4enu: xuMtarrecKa.f, TepMoAr.rHaMaKa, xr4Mr4qecKar Kr4HerrrKa, gJreKTpoxz*rux),

KoJIJIoI'IAHofi xnwruu (pas4enrr: rroBepxHocrnrre -risreHLrfl. u a1coplryux), MareMarrzKu u $usuxu.

1.2. KouuereHlluu o6yuar,oulerocq, $opmupyeMbre B pe3yJr6Tare ocBoeHrrn 4auuofi
AITCqUIIJIIIH6I

Ko4 Ia Har{MeHoBaHr4e rKoMnereHul,Irr I(ounouenr (snaHuenufi /tbynxqraonalrnrrfi )
OIIK-I Cuoco6nocrr
caMocTo.rrTeJIbHO OCyIqe CTBnsTb

HayqHo -r,rccneAoB aTeJrr, 0Kyro

AetTeJrbHocTb B cooTBelcreyrorqefi
npo$eccr,ronansuofi o6lacru 0

rrcIonb3oBaHr4eM coBpelv{eHHbrx

MeTOAOB I,ICCne.qOBaHuf, H

rau(f oprr,raqproHHo-

KOMMyHLIKaIII4OHHrX reXnOnOrzfi

3naer ocHoBHbre lourrr4s rd reoperl,IqecKr{e

IIpeACTaBneH[.rI o xLIMHqecKoft z enercrpoxzruz.{ecKofi

Koppo3r{r{ MeraJrJroB, Br4Aax Koppo3rz[ v cnoco6ax
3AIIII{T6I OT HCE.

Yrueer nnacculpzqrrpoBarb rrpoqeccbr Kopp03r4r.r

MeTaJrJroB r,r cInaBoB; rroJrb3oBaTrct nayuuofi u
cnpaBolruoff lureparypofi no Koppo3r{r4 r4 3atrlrzre

MeTaJIJIOB r4 CrrJraBoB oT Koppo3l{r{.

YK- 1 CuoeoSnocrr, K Kpr.ITur{ecKoMy

aHanu3y r{ orIeHKe coBpeMeHHbrx

HayqHbrx 4ocrvxeuzfi,
reHepr,rpoB aHr4 ro HoBbu< ugeft. npu
peIIIeHW{ r{CCJIeAOBaTeJL6CKT4X r,r

lpaKTuqecKI,IX 3aAaq, B :toM gl{cJre B

Mex(Ar,rcrlulnr,ruapHbx o 6lacrgx

3naer qeru, [pI4HIIr{nbr, 3anaqvr v o cHoBHbre M erorbl
Kopp 03 

14 
o HHbrx lr c c n I gon awuit; B3 ar4M o c B.rr3 b crp o e H rur

XI,IMLrqeCKI,IX B errlecTB r4 rrp oTeKaHr4e xLrMZLre CKLr X

IlpouecooB c IlIx yqacTr4eM; coBpeMeHHbre Hayr{Hbre

AocrzNeuus n o6racrrr 3arqlzTbr MeraJrJroB r,r crrJraBoB or
Koppo3r.rv, ocHoBHbre Koppo3r,roHnocrofilcue

I(OHCTpD/KIII{OHHbIe CIIJIaBbI.

Vveer HaxoAr.rrb uaz6onee e(f (f exranubre, MeHee

rpygoeurue 14 3Hepf 03 arp arHr,re cno co 6rr pemeHIa_s

rlocraBtrrennofi, saTlauu fro 3arrlure MerirnJroB rr crrJraBoB

or Koppo3r.rr4 ; npoBonr,rrr pacv€ru 3 arqr,rrHoro o cf Q erra
npr4 r{3yr{eHr.rr{ KaroAHofi r.r np orerropu ofi 3 arrlr4Tbr ;

npvMe4sTb TeopeTlrqecKr.re 3HaHIrs K perrreHr.rrc

IIpaKTT4HeCKITX U ICCITeAOB aTe Jrb CKt4 x 3 aAaq.



2. Crpyrcrypa lr o6relr AucrlurrJrr.rHbr

3. Cucreua orleHrrBaHrlil

llpa oqeHre pe3ynbraroB ocBoeHrlr Akr rlrrrrJrr4Hbr cryzeHTaMpr r4crronb3yerc.s 6anmHo-
pefiruuronuu crlcreMa. Eiuurr Harlt4cJrsrorcr cr eHTaM sa pa6ory Ha [paKTr4rrecKoM 3aHfl-tvr4 or
0 aol0 6annon.

flpu npone[entrkrrrpoMexyro.rHofi arrecrf,qzrE pe3ynbrarbr, roryr{eHHrre o6y.raroulrrMcr,
rrepeBoArrc.f, cleAyrorquu o6pasou:

- or 0 rc 70 6annos - (He 3aqreHoD.

- or 77 go 100 6annos - (3aqreHo)).

o6yrarorqzect, He ua6panurae neo6xo4r.IMoro KoJrr{qecrBa 6aruon B TerreHpre ceMecrDa
cAaror ycrHrrfi 3ar{er rro BorrpocaM.

4. Co4epxaHr{e ArrcqurrJrrrnbr
4. 1. Teuarr.r.r ecrclrfi rrJr aH Ar{cq[rrJrrrHbr

Ta6tnua2

Bu4 y.redn-oft paboru ] Bcero vacoB
(axa4euuvecxlzq vacnr)

Hacon B ceMecrpe
(ara4enravecxue .racrr)

IIp arrraue c KLre 3aH flTrrfl

Jla6oparopwse I npaKTr4qecKrre 3aHrrr4n rro

{acrr BHeayAr{TopHofi pa6orrr, BKJrrotrafl

leygglqqreJrbHyro pabory oSy.raro uero cs
Bu4 nponaexyro.ruofi arre crarlvu Ca..er, It{$.
3aqer, KaHAr{AarcKr,rU gK3aMeH

N
lln

Har.rM eHoea sue retlr. u/ u,lu
pa3AeJroB

O6rena ArrcuurrJrrtHbr (nroay.[q). .rac.

Bcero

Bu4sr ayquropnoii pa6orrr
(axaAeunuecxue .racrr)

Huure nugsr

KoHTaKTHof

pa6orulJlemunu
flpatcrzvecrcne

3aHfTAfl

Jla6oparopnrre/

IIpaKTlIqecKne

3aHqTI|q IIo

rroAt'pYIIIIaM

I
Xr.rMz.recra.f, Kopposr,rt

METTUIJIOB
t4 2 2 0 0

2.
Sner<rpoxuMrrqecKafl

Koppo3tr{ MeTaJrJroB
L5 Aa AT 0 0

3. BuAH xopposur 5 I 0 0 0

4.
Mepu 6opr6u c

ropposueff MeratrJroB
aaz) 4 4 0 0

5.

Mero.urr

KOppo3r,roHH6IX

lrccneaosaHzft
I 0 0 0

Irlroro (uacon) '72 T2 t0 0 0



4,2, Coaeplr€Hr{e Ar{cqtrrrJrr{Hbr rro reMaM

Teua l.Xralru.reoKafl Koppo3r{s Mera.ndon
1 . Teprvro4r,r HaMlr]Ka xlrMr{rrecKofi ropposilu MeranJroB

Tepmo4IanaMl{qeoras Bo3Mo)I(Hocrb xrlMr.rqecrcofi ttoppo3r4r4 MeraJlrron. Pac.rer v3MeHeHr.rt
SHeprw{ lu66ca. OupeAeneHI,Ie Bo3Mox(Hocrr4 ralara.recKoft Koppo3r4r4 MoraJrJroB rro lr3MeHeHr{ro

sHeprr4rl lu66ca..PearquoHHafl crloco6nocrr itftranaon r4 repMorrdHaMr4qecxas ycrofi.rnnoct
rrpoAyKToB xr4Mr4rrecKofi rtopposuu MeTaJInoB.

2. IIleHnu Ha MelaJrJrax

A4cop6quf, oKTIeJII{Tenefi Ha MeraJrJrax. O6pa:onaHrze rrJreHKr.r rpoAyKToB Koppo3r.iu.
Knaccu(praxallu-t [JIeHoK Ha MeraJlJrax rro roJrrrluFe. Ycuosue crrJrorrrHocrr4 rrJreHoK Ha MeraJrJrax.

Maccouepeuoc I{ gJleKTprllpoBoAHocrb n ureurai [poAyKroB Koppo3r4r.r MeraJrJroB. O6pa:onanrae

4e(ferron B Kpl4crauuqeclcoft pelxerKe. Knacctr(fzxarlr4r npoAyKroB Koppo3r,ru MeraJrJroB no
Tr{[y npo B oAr,rMo cTr,r.

3. Kunerura xuMr,rqecrcofi ropposuz uer4llon
floxagarenl4.xr.IMuqecrcoft t<opposral4 Naerarror. Ilepnrav:eas. crarvfr oKr4cJreHr,rr MeraJrrroB,

Pocr uopucrofi TIJIeHKII. Pocr culotrtuofi ilnenxz. Tonr<ze rrJreHKr,r. Toncrrre rrJreHKLr.

Mnorocnofinrre roJlcrble nJIeHKrr. [np<cnofiurre o4no(fasnrre rrJreHKkr. Hanpxxenzx B

3alqr,rTHbx frJreHKax r4 pa3pyrxeHr.re 3Tr,rx [JreHoK.

4. Oxucleurre c[JraBoB

Teopux Barnepa - XayQe. Teopzx A.A. ClaupHoBa. Teopux B.Irtr. TuxoMrrpoBa. flnofiurre
oKcI{AbI B oKzlJII4He. BnyrpetrHee oKI4cJreHr4e cr,rJraBoe. OxucleHr4e AlrcKperHo ylpor{HeHFrr,rx

MeTannoB.

5. Teopua Napocroftr<ofo nerupo BaHLrs.

Teoprar yMeHbrrleHIar 4e(fexrHocrr4 o6pasyrorqeftcs orcanzurr. Teopnr o6pasoyauut
3aIrII{THoro oKcI{Aa nerl4 pyroqero gJreMeHra. Teppu-t o6pasonaHras BbrcoKo3atrlrdrHbrx 4nofiur,x
oKcI,I.4oB. XapocrofiKoe Jrefl{poBaHlre ryronnaBKlrx MeranJron. llonepxHocrHoe Jrer[poBaHr4e.

6. Bnu.sH[e BHerIHI4x I,I BHyrpeHHux (parcropoB Ha xr4Mrr{ecKyro Koppo3r.rrc MeraJrrroB

Tervrueparypa. Cocrar ra-gosoft cpeAbl. [annenrae rzBZr; Bucororerr,rleparypHa.tr
raccl{Ballnx. Cxopocrb lFt'Ix(eHHq ra3osofi cpeAbr. PeNzvr HarpeBa. Cocras crrJraBa. Crpyxrypa
MeraJIJIoB. ,,{eOopnrallrlf, MeraJIJIon. Xapaxrep o6ila6orxrr rroBcpxHocrrr MeraJrJra.

7 . XuMurrecKa{ Koppo3r.rr MerilJrJroB B )Kr.rAKr,rx cpeAax

Kopposux MeTaJIJIoB B HegneKTponr.rrax. Fa:pynenze MeraJrJroB B )rfl.rAKoMeraJrJrr.rqecKr4x

TerIJIoHocI{TeJIf,x. BsaIzlto4eficrBl{e rBepAbIX MeraJrJroB c rrplzMecsMr{ B xrIAKoM MeraJrJre.

KanuraqzoHHo-gpo3rdoHHoe nos4efi crnrae xr4AKr,rx MeraJrJroB.

Telra 2. 3.rrercrpoxr{Mr{qecnaq Koppo3[s MeraJrroB
1 . Mex asra3M oner{Tpox r.tMt4 rrecrofr xopposr.ru Meran JroB

Xuuzqecr<ufi v gneKTpoxzlrI.r.recKrafi MexaHr,r3Mbr pacrBopeHl,rs MerzurJroB B

SneKTponnrax, Tepltoru4HaMl4rrecxar Bo3MoxHocr6 gneKTpoxl4larz-{ecxofi Koppo3r4rr MeraJIJroB.

Karo4Hrre rrpoqeccbl ltpll gneKTpoxr4uuqecxofi Koppo3r.ir4 MeraJrJroB. foruoreHHrrfi h
rereporeHHrfr uyrv [poreKaHl{t gneKTpoxr,rMr.rqecKofi ropposrzrr Merannon. Kopposr4oHHr,re
r&rIbBaHI{tIecKI{e 3JIeMeHTbM npnqr4Hbr I,Ix Bo3HrzKHoBeHvrfl. Cxetra vr oco6eHuocrn
3neKTpoxrrMr4qecKof o Ko,ppo3r,roHHoro Ilpoqecca.

2. flo r,xpusarlur sneKrpoAHbrx npoqeccoB

flonrpu:aql{t oneKTpoAHbrx npoileccon. 3nexrpoxtrMnqecKar K}rHerprKa aHorHbrx 14

KaroAHbrx IlpoqeccoB. )/panHenvs. ronflpv3arlr4gHHbrx Kpr{Bbrxl [zSfiysuoHHar Kr.rHertrKa Lt

KoHIIeHTpaIIVoHHa-f, rIoJrnpI,I3aIInx. BropurrHbre rpoqeccbr r{ [po4yKTbr 3neKTpoxprlar4.recxofi
Koppo3r{r.r MeTEurJroB Lr HX BJrr{flHkre Ha nonspr,I3arll,Iro.

3. Ano4urrft npoqecc gneKTpoxlrNlz.recrofi Koppo3r{r4 MeranJroB

AHogHar peaKIII{s LroHngar\rru MerarrJra. Suo4nrre peaKrlr4r4, rrporeKaroqr4c o yqacrr4eM

MertuIJIa I{ BoAHoro pacrBopa. ,{varpanarr,mr llyp6e. Y.racrue aHVoHoB B aHoAHoM rrpoqecce.
CraAuft so crs pearcqufi pacrB opeHr4{ MeraJrJroB.

4. KoppostloHHble) rrpoqeccbr :c KlrcnopoAHofi 4enonapusaquefi



Teplao4zuaMl4tle()Kat Bo3Mo)r(Hocrb Koppo3r{r4 MeraJrJroB ,c nuclopo4Holi
AenoJlfipl'I3aqueft. CxeuaL Karo,qHofo npoqecca Kr.rcJropoAHoft 4euolxpv3a\vv.llepenanpxxeHrle
I{OHLBaIII4I'I Kl4cnopoAa. IIESSyaur rucnopo2ia. C\,reuregnas [onf,pr{3aUq5r. Oco6eHnocrz
KopposLtl{ MeTaJIJIoB c Kl4cJlopolHofi leuorrrrp,uza\uefi, 3aulzra MeraJrJroB or Koppo3lrLr B

neft rpalsubx gneKTpo Jrrrrax,

5. KopposuoHHbre rpo{eccbl c BoAopot(rrpft genolrpwza\vefi,
TepMolunaMr4qe( pp3r{rl MeraJrJroB c BonopoAHorl4enoupuza\uefr,

Cxelta xaroAuoro np( Aerronrpn3 arJprpr. Ilepenanpn(eHue BoAopoAa.
KonqeurpaqlroHHiur Ae ,r],ro.t"' Koppo3r4r4 MeraJrJroB c no4opo4uofi
Aenor.spl'I3a4uefi.3arqvIra MeTaJIJIoB or Koppo3lrd n pacrnopax KLrcJror. CnaeruaHuas KrrcJropoAHo-
lroAopoAHar Aenorspl{3 arJtrfl .

6. Pacqer gJreKTpoxr4 M[trecKoro Koppo3r,ro HHoro rrp oqecca
Teprrlo4IauaMl4rle( rpoqecca. KopposraonHbre rroreprr

MeTaIJIa V KOppO3HoH Nrn.recxOr] Koppo3gtr *"t-rOu.
Ananr,rrzqecrvft pacuer r ecca, ItoHrpoJu4pyrouuft npoqecc.
XaparcrepucrprKa KoHTp( a: Ocnonsbre npaKTr{qecKr4e cnyqav xoHTpon,
sneKTpoxuMHqecKl4x Koppo3LIoHHbrx npoqeccon. .{onr gneKTpoxr4Mr.rqecKoro MexaHr.r3Ma
Koppo3r{oHHoro Irpoqecca.

7 . flaccun:r'ocrb MeriurJroB

Onpeleleulre lraoollBHocrrl MeraJlna. Xaparrepr{crvKa rracczBHoro cocrorHrzs MeraJrJra.

acol4BHocrl4 MeraJIJroB. llepenaccraBa\vq. MeraJrJroB.

ueasl. Oco6eHHocrrr Koppo3r{r4 MeriurnoB B ycnoBLrsx

flonr-tps1114e Koppo3 14 oHnoft crofi r(o orr.r MeraJrJroB r4

CIINAB OB HA O CHOBE TIOBb] IIICHI,I g. PIX rIACCPIBHO CTI,I I

8. Bnyrpenuze $arcropbr eneKrpoxvruu.rebKoft rcopposurr MeranJroB
Tepuo4unaMllqecjKa.s ycrofi.runocrb MeraJrJroe. lloroNeHlre MeraJrna B nepuo4uuecrofi

crlcreMe gneMeHToB [\,W. Meu4eleenzi. Cocrosuve noBepxHocrr.r MeraJrJra.
Kpucralnorpa(frzvecrufi (parrop. fpauuqu ycrofiuunocrr4 rBepAbrx pacrBopon. C:rpyxrypHax
rereporeHHocrb cfrJraBoB 14 Berr.rrrr.rHa 3epHa. Mexanrz-{ecrrzfi (far<rop. l

9. Bselrnr,re rf alcroprr sneKTpoxr.luu qecxo ft Koppo3r4r4 *ar*- o"
Bo4opo4nrrft rloKa3arenb: pH pacrBopa. ' Cocrae v KoHrleHTparlrrfl nefirpa6urrx

pacrBopoB. I4ttru6lrropbr eJreKTpoxl{rrauvec4ofi Koppo3rrrr MeraJrJroB Crrzlrynmopu
SJleKTpoxuMr'rqecrofi Koppo3l4lz MerarIJIoB. Cxopocrr ABr{}KeHr4.f, gneKTpoJrr,rra. Terraueparypa.
,{anneHIae' Koutarr c ApryrIuIMI4 MeraJrJraMr.r. BHeurnue roKrr. Bnpr4arorqrze roKr4. Vmtpas"yx.
O6nyueurae.

Tenra 3. Braqrr Koppo3rrrr MeraJrJroB

1 . Arrr,roc(pepHa.r Koppo3r{r MeTuulrroB

KnaccuQzx aIJufl rr MexaHu3M aruoc{epuoft xopposur4 MeraJrJroa. Konrleurpauur Brarll
Ha rloBepxHocrl'I KoppoAltplroxlero MeranJla. Oco6ennocrvr amrocSepnofi Koppo3r{rr MeraJrJroB rz

ee KoHTponupytorqzft [poqecc. @ar<roprr arrraocdlepHofi ropposrar4 Meranlon. Mero4rr 3arr{rrrbr
MeraJrJroB or aruocSepuofi Koppo3r,ru.

2. llo4senauas Kop,po3rn MeraJrJroB

Iloqsa u rpyuT KaK Koppo3LIoHHLIe sJreKTponr{rrr. Mexanvgu v rnacczsur<aqu.a
uo4sevHoft Koppo3I4LI MeraJInoB. KoHrponupyrorqrrfi Salcrop v oco6ennocru rpyuronoft
Koppo3I4I'I MeruurJroBr Brulsnue pa3nI'IrlHbrx Qarcropon Ha rpynToByro Koppo3rzro MeraJrnoB.
Kuuerura rpyHronofi Koppo3LIrI MeraJrJroB. Kgppo:ux MerilJrJrots 6nyxlarorquuu roKaMr4.
MeroAtr 6opr6rr c rroA3er\4Hoft xopposueft Naerarnos.

3. Mopcxar Koppo3r4r MeraJrnoB

Mexauugu ra oco6euuocrl{ MopcKofi xopporzrr MeraJrJroB .Btussuepa3Jrr,rrrHbrx $anropon
Ira MopcKyto Koppo3l'Irc MeraJIJIoB. Cnoco6rr 3aIrII4Tbr MeraJrnoB or Kopp 3vrr4B naopcrofi no4e.

4. Kopposur MerarrJroB B pacrnaBJreHHbrx coJrsx



3lerrpo4Hue ntDTeHIInarbI n pacruraBJrer{Hbrx coJr{x. Mexauugu u oco6ennosrn
ICoppo3I{I{ MeraJIJroB B paorIJIaBJIeHHbrx coJr.f,x. BrlasHrae pa3nr4rrHbx (farropon Ha Koppo3rzro

MeTaJIJIoB B pacrIJIaBJIeHrIbIX coJrrx. 3aqvra or rppposrar{ MeraJrJroB B pacuraBneHHbrx cor.f,x.
5. Henoropble BI{,qbI uecrnoft gJleKTpoxrzMnqecxoft Koppo3r.ru MerilJrrroB r,r crrJraBoB

illelenar Koppo3lrfl. To.re.rHas (nurrunrQeax) nopposur. Mex<r<pricrilJrJrrrrHaf, Koppo3r.rfl.

Teua 4. Mepu 6opr6u c Koppo3rrefi ugrallon
1. Meprr no:4eftcrnrafl Ha MeraJrJr.

Kopposnouuoe'JIorupoBaHI,Ie u repuoo6pa6orxa. MeralnzqecKr,re 3arrlr4THbre rror(pbrrr4r,

HaHecenue MeraJIJIIrrrecKI,IX rloKpsrcufi, faJrbBarrl4rlecKr4M MeroAoM. XuMz-recKoe HaHeceHr4e

MerarJll,Iqeoxux ,noxpnruft: Henrera-nnrauecxlie 3aulrrruble rroKpr,rrr.r.r{. HeopraHIauecKr4e

lroKpEITI{t. florpurue r{eraJIJIoB irr.toralrrla, rrJracrMaccaMr 14 pesunofi, lloxpurue MeraJrJroB

aHTI4KOppO3r4OHHbrMrA CMa3KaMr,r.

2.3 atlur a MerrlJr Jr o B unr u6ut opaMr.{ K opp o 3 r,r[.
I4uru6ur opbr Ans. p acrB op o B . LIurulur opBr aru o c $ epH oft Kopp 03 r.u4.

3 . Snerrp oxr{Mr4 qecKa.fl 3arqr,rra MeranJrr{qecrzx r,I:4eluft .

Karo4nax 3 arqr,rru t. AHo4rrar s arqr,rra. Ilporerrop Has, s ail\ur u,

4. Mepu nos4eftcrnus H-a Koppo3r{oHHyro cpeAy,

Mepu nosAeftclet,zlfl Ha ra3oByro xopposzdnHyro cpeAy. Mepu nos4eficrnur Ha pacrBopbr
gneKTpoJrr.rToB.

Terra 5. Meroqu Koppo3r{oHHbrx ucclegonanufi
1 . O6qas xapaKT()p[crr.rKa MeroAoB Koppo3r,roHHbrx rlccJre 1osauuir
I{errr Koppo3l,IonHhrx uccne4onaHufi. Itnaccu(puxaqnx MeroAoB Koppo3r4oHHr,rx

uccle4onanufi. llora:arglu Koppo3I{I{ MeraJrnoB. fiecxru6usHa{ 'rrrKaJra Koppo3r{onuofi
croftr<ocru MeraJrJroB. Cp,aeHrarerbHocrb Koppo3r4oHHbrx rrccJre gonauufr..

5. V're6uo-nreroAlrqecKoe o6ecueqenue kr rrJraHilpoBaHrre caMocrorrrenrnofi pa6orr,r
o6yuarorquxcn

Ta6tuua3

,{n-a carrrocrof,TeJlbHoro l43yqeHr.u reoperr,rqecKoro Marepkrura acrrLrpaHTavrLl

yre6nzxu n yre6nrre rroco6us n npr.rne46HHoM Hr.DKe cllroKe nprreparypbr.
caMocrotreJlbHoro I43yrreHl4t re op err,rqecrcoro v arep kra-:ta co cr aBn-s er 5 0 qacoB.

6. IIp o rrexyrorrHaq arrecrarluq rr o Ar{cqn[Jrr{H e (ru oay"rrrc)

llpa npoeelenrtvrilpoMe)r(yro.rHofi arrecrarlr4rr pe3ynbrarbr, [oryrreHHue o6yuaroillr{Mcr,
nepeBoArrc.f, cJreAyrorqr.rrr o6pagorra: , :

j or 0 lo70 6alnon - (He 3aqreHo).
- or 7l ao 100 6auuos - (3aqreHo).

O6ylaroquec-u, He ua6panmue ueo6xo4ranaoro KorrzqecrBa 6arroe B TeqeHr{e ceMecrpa

cAalor ycrHrrft 3aqer rro uonpocaM.

r4crronb3yroTc.fl

Tpy4o€rrmocm

J.lb

TEMbI

Tevmr @opurr CPC, exnrovax rpe6onanvrs,R noAroroBKe K

3AHflTUflM

I XuN{lr.recKar Koppo3r{t

METtUIJIOB

Pa6ora c yve6Hoft nr4reparypoft u lerrluoHHbrM
MaTepr4anoM ; rroAf oToBKa K orrpocy

2. 3nercrpoxuMr.rqec:Kafl ' Kopp o3r,rfl

METAJIJIOB

Pa6ora c y.re6Hoft nvreparypoft u nenqyroHHbrM

MaTepr,rilnoM; rroAfoToBKa K orlpocy
3. Br.r4rr Koppo3ar,r Pa6ora c yue6Hofi nrrreparypofi u uexquoHHbrM

MaTepr,raJIoM; [oAroToBKa K Onpocy
4. Mepu 6opr6rr c ropposuefi

METilIJIOB

Pa6ora c yre6nofi Jrr4Teparypofi u ler<qvoHHr,rM

MaTeprlanoM; rroAfoToBKa K orrpocy
5. Mero4rr Koppo3r.l:oHHbrx

r,Iccnenonaunft

Pa6orp c yue6noft nr,rreparypofi u lexuuoHHbrM
MaTepr.raJroM ; rroAf oToBKa K orrpocy



6.1 OqenoqHbre MareplraJrbr {rs [poBeAeHrrfl ppoMe)rryroqnofi arrecrarlflrr rro Ar{cqrrrrJrr{He
Bonpocrr rc 3arreTy:

1. Xrlrr,tr-recKas Koppo3r,rr B )KlrAKrrx cpeAax: i

2; Oco6enHocrl{ arraocQopuofi r<oppoarrll MeranJron u ee KoHrponupyroqzft rpoqecc.
(D ar<roprr, BJrr,rrrcnlue ua atmocQ.prya rcopposriro MerrrJrJroB.

3. Brusnue BHerugkrx (parropon Ha ra3oByro Koppo3t4ro MeraJrJroB.

4. Kourarrnas v 6uonofl{qecKa{ Koppo3rrq MeraJrJroB. Knaccz(furarJtrfl 14 MexaHrr3M

anraoc(pepuoft ropposur,r MeraJrJroB.

5. Bntssue BHyrlleHHr4x SaxropoB r{a ra3o-Byro Koppo3}rro MeraxJroB.
6. Blnsnze Kl,IcrrcrHocrv, TeMleparyprr r4 AaBneHr4s Ha gnexTpoxrlMr4rrecKyro r(oppo3r4ro

MCTAJIJIOB.

7 . Teopux xapoc:lorixoro JrerrpoBaHrz{.

8. Bnussze Kpllcranlorpa$zuecKofo diaxropa, MexaHr.rqecr<oro Samopa, cocraBa rr
ICoHIIeHTpaIII{I4 Koppo3lrosnofi cpeAbr Ha gneKTpoxrzMr.rqecKyro Koppo3lrro Mer€urnoB.

9. Bttusttue [pI4l)oAbI MertuIJIa, cocraBaf crpyKTypbr crrJraBa, cocro.f,Hr,rr rroBepxHocrr4
MeTaJrJra Ha 9JreKTpoxr,rMrdqecKyro Koppo3t4ro.

1 0. MexanrcM xr4Mr{qecxofi xoppogtlIa,N,renannos.

11. lln€nxr.r Ha MeraJrJrax. Knuerura xuM[qecxofi xopposuu.
12. 3av\ttra MerilJIJIoB or Koppo3l,ra c lrr4cnopoAHofi 4enonxpusarluefi. Oco6ennocru

Koppo3I4I{ MeTaJIJIoB n iyclonnxx Bo3HLIKHoBeHr4s rraccr.rBHocls. fl6sr-uneHrre Koppogzonuofi
croftr<ocrra MerilJIJIoB I,I crIJIaBoB Ha ocHoBe nonrrileuufl.Lrxrraacr4BHocrr4.

13. florasarerrt: Koppo3lru. Teoprzu xraNrrz.recKoft Koppo3lrr,r. Tepuo4unauuxa
xl{Mr.rqecKoft rcopposutt. r\4cop6qrz;r Kr{cJropoAa ria veralle.

1 4. llaccIls aropbl rI AerlacclzBaropr,r. Teopux rrac cr4BHo crra MeraJrJroB.

15. Bo4opoAHas AenonflpyaarJprfl. '

I 6 . I4uru6uropbr Kopp o3r{r4 r{ aHTr{-K op p o 3rr o HHbre cMa3 Kr4 .

I 7. CrarluouapHbre 3 JreKTp oArrlre rroreHrlr4ilJrbr.

18. Konrpolzp)'rorqufi $axrop v oco6enHocrn rpyHronofi Koppo3r{rz MeraJrJroB.
Arpeccznnocrb rroqBbr. lvlero4rr 6opl6rr c rroA3eMHofi ropposzefi uerarron.

1 9. Kopposr{oHubre Ar.rarpaMMbr.

20. lloxasarenll Koppo3l{v MeraJIJIon. l[xana Koppo3rroHHofi crofixocrkr MeraJrJroB.

2 1 . Sner<rpoxr,rMrr qecK as. 3arrJrrr a.

22. Kuc rcpoAuaf, Aerronfl pH3 ar\knr.

23. KrEneruxa oJreKrpoAHrrx pearcqnft .

24. Merolu 6opr,6rr c Koppo3ldefi'rraenarron: nos4eftcTBr4e Ha MeruurJr, nos4eficrnne Ha
cpeAy, nos4efi crnue Ha KoHcrpyrrllrrc.

2 5. MeNrcpracruur.rrr.rrHas r4 rlereBar Koppo3r4r.

26. [narparvnarr T'yp6e.

2T . T epv'o avr*aMprKa gneKTpoxurunqecKofi Koppo3r4r.r MeraJrJroB.

28. MeroAn 3aIqLITbr MeTMJIoB or arMoc$epHoft Koppo3r4r4. llo.{ea 14 rpyHr Kar(
Koppo3I{oHHbIe sneKTpoJII,ITbI. MexatrkIsN4 u r<laccu$unar\krs.uo4seuuofi Koppo3r{r{ MeraJrJroB,

29. IIpo6tteMa Kopposzu. TeprraoAr.ruaMl4Ka ri Kr,rrrerlrKa Koppo3r4z. Kraccu(fuxaqzn
KOpposr{r4.

30. flaccusHocrr MeranJroB.

31. lloragarelrr Koppo3rrl4. Teopux xr4Mr4qecKoft r<opporuv MerarrrroB. A4cop6qzx
Kr,ICnOpOAa Ha MeTaJrJre.

32. 3arqr,rta MeTaJIJIoB or Koppo3r{r,r c Kr4cJropoAHoft 4euonapuzaryueft. Oco6eHHocru
I(oppo3IrI'I MeTaJIJIoB B )/cJroBl{sx Bo3rrr,rKHoBeHIu rraccr4BHocru. flonrrmeHr{e Kopposuonnofi
croftrocrn MeraJIJroB r4 cIrJraBoB Ha ocHoBe nosblneHz fl. vx nac)uBHocrr4.

33. Bnusur,re KLIcnorHocrll, TeMneparypbr u AaBrelrrlr Ha oneKTpoxHMlrqecK),Io Koppo3L4ro

METAJIJIOB.
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7. Yqebso.MeroAuqecxoe Ir ltrfropnraquounod o6ecueqenr{e ArrcqurJrlrHbr (uo4y.rrn)
7.tr OcHonHafl Jrrcreparypa:
1' (DusnrecKlde MeroAbI B rrccJle.4oBaHr{.rx ocaxlenzx 14 Koppo3r{r4 MeraJrJroB: yve6noe noco6ue /
C. C. BlrnorpaAoBa, P. ,a.. KafilprlKoB, A. H. MattapoBa, B. JI. )KypaBJreB. 

- 
Kasaur: Kasancxufr

Hatll4oHiulbnrrft uccneAoBareJlbcKraft rexnonofr,rqecKr.rfi yHzBepcrzrer,2014. 
- 

I44 c. 
- 

ISBN
978-5-7882-1505-1. 

- 
Ter<cr: orleKrpoHHstir. ll 3rerrpoHuo-6lr6nuorerrHar cr4creMa IpR

BOOKS: [cafir]. URL: http:/www.iprbookshop.rul62332.html (tna o6parqeHnr:
I3,.A\.2020). 

- PexrzM Jlocryrra: AJrrr aBropr43zrp. uomsoearereft

7 .2 loto nHrrreJrbHafl Jrrrreparypa :

1. HonroporlleBa, O. H. Koppo3lls MerilIJIoB r4 Mero4u 3arur4rbr or rcoppo3r4ra: yue6Hoe noco6ne
/ O. H. Honropo4qena, H., A. Poroxrnl{KoB. 

- 
Hqnocu6npcr<: Honocu6apcr<nfi rocyAapcrnenurri

rexnn.recruft yHr.rBepczrrer, 2019. 2I9 0. ISBN 979-5-7792-3943-5. Texcr:
enexrpouurrfi // 3nerrpouuo-6ra6rnoreqHar crrcreMa IPR BOOKS: [cafir]. URL:
lrttp://www.iprbookshop,rulgg34g.html (lara o6parqenur: 13.01 .2020). 

- 
Pexuru Aocryra: An.f,

dnropuszp. noltgonareleft
2. Kopposnfl.Lr3arrrvraMeraJlJlvqecKlrx KoHcrpy4rlr.rft u o6opy4on aHrrfl.: yue6uoe noco6ue IM.LL
Xapcruft, H. lI. I'InaHona, [. B. Kyuc, H. A. bsuayHoBr.rrr.'- M"rr.n: Bsuusfiura.f, rrrKorra, 2012.

- 
303 c. 

- 
ISBN 978-985-06-2029-3. 

- 
Texor: oneKrpoHHuft ll )rcrcpouso-6u6ru4orerrHat

cl4creMa IPR BOOKSI: [caftr]. URL: http://www.iprbookshop.rul20220.html (sam
o6parrlenux: 13.01 .2020). 

- 
Pexrurr,r Aocryna: Anr aBTopv3rzp. ronb3oearerefi

7.3 14urepHer-pecypcr,t:
http : I I eribr ary. ru - Hayun aj{ e JrexrporrH a.f, 6rz 6naorer<a ELIB RARy. RU
http;//window.edu.ru/unilib - EAI4HOE OKHO ,qocryra K oneKrpoHnuu 6u6rr4oreKaM By3oB
Poccur,r.

http:llznanium.com 3rexrpoHuo-6ulrruoterrF'afl cr4creMa
http : I I v irtual I ib . intuit. ru -- B np ry arrb*as. 6u 6nu o rg ra < ITIHTVI,IT >

8; ffepeuenr, IIHQopuaqIroHHI'Ix rexno.uonufi, rlcnoJrb3yeMbrx rrpu ocyrqecrB,,r etvru
o6pa:onare.urnoro [po]qecca rro ArrcqrrrJrrrHe (Mogyrro) (npu ueo|xoduuocmu);

,- 
,JIuqeH3I{OHHOe IIO, n roM rrrrcJre orerrecrBeHHOfo rrpol{3BoAcrBa:
nlar(popMa AJrtr orreKrpoHHoro o6yrenzs Microsoft Teams

- Cno6oAHo pac[[)ocrpaHfleMoe fIO, B ToM rrrrcJre oreqecrBeHHoro rrpor{3BoAcrBa:
o$zcuuft rraKer MS Offrce

9. Texnuqecrure cpeAcrBa v Marepr{aJrbHo-TexHrrqecKoe ooecueqeuue ArrcqrrrrJrrrHbr
(Moqyiln)

[ (ayauropvrr Anfl

(znanlum.com)

BEICHT4

rIpoBeAeHI4s. 3aEttrkrtrr neKrILIoHHoro u ceMr,rHapcKoro runa Aonr(nrr 6urr ocHarqeHbr
MynbrrrMeAzfinrru o6opy4onauraerra; noNre[Ienus An, caN4ocroqreffHofi pa6orbr
o6yuarcquxct AOJIXHTT 6rrrr ocHarrleHbl KoMrrbrorepnofi rexnnrcofi c Bo3Mo)r(Hocrbro
no.4KnloqeHl4t K cerlr <IzlnrepHer> I4 o6ecne.{eHlrela Aocryna B onex.rpoHHyro
un$ opruaquouuo-o6pa3oBarenbHyro cpeAy Tlouf y).
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http://www.pereplet.ru/nauka/Soros/pdf/9607_039.pdf 
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http://www.reakor.ru/leos/base/eos09.html 
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    : American Chemical Society 

(https://www.acs.org/content/acs/en.html); Cambridge University Press 

(https://www.cambridge.org/core); Royal Society of Chemistry (https://pubs.rsc.org/);  

http://www.chemnet.ru/
https://www.acs.org/content/acs/en.html
https://www.cambridge.org/core
https://pubs.rsc.org/


 

 Wiley (https://onlinelibrary.wiley.com).   ,    
    ,  , ScienceDirect, Wileylibrary, PubChem  

Google Scholar,     Reaxys  SciFinder. 

 

8.   ,    
    ( ): 

     «   
»      :   

ACDLabs (ACD/NMR Processor Academic Edition) (      
 http://www.acdlabs.com/resources/freeware/nmr_proc/)  ChemBioDraw (  

    
http://scistore.cambridgesoft.com/ScistoreSoftwareDisplay.aspx?Trial=Trial/).  

     . 
    (ACD/ChemSketch, Excel, Word, 

PowerPoint)    ,    . 
    Microsoft Teams 
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-  ,    , 
  :     ( . 106 . 5 ), ( . 102, 

. 5 ), ( .115, . 5 ), -    «    
 » ( . 116  117, . 5 ),   
 ( . 101, . 5 ).    ,    

       (   
) -   Trace GC Ultra (Thermo Electron)  -  

 DSQ II;    -   SCION SQ 

(Bruker);  RF 5301 PC (Shimadzu);   Agilent 

1200 (Agilent Technologies)    -    
        Applied 

Biosystems/MDS Sciex API 2000 LC/MS/MS (Applied Biosystems); -  
 «  5000.2»        

    « _DHA» ( );  
 -    Agilent 8453 (Agilent Technologies);  

  -   Agilent 1100 (Agilent Technologies); -  
 Agilent Cary 630 FTIR;  -, -  Shimadzu UV-

2600; -  Agilent 5977B GC/MSD c   
   EGA/PY-3030D (Frontier, );   

 Agilent 1260 Infinity II   -   
 Agilent 6545B Q-TOF). 
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