
Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org


Pa6o'ras [porpaMMa cocraBneHa c freroM rpe6onannfi @e4epa;rbHoro rocyAapcrBeHHoro
obpasonateJlbnoro crarrAapra BhrcIuefo o6pasonanur }lb 1005 or l1 anrycra2016 r
no HarrpaBJrenr{ro I 8. 03. 0 1 <XrarrauqecKas rexuoJrorr4r)).
.unr npo(funs (XI,IMLI'recKat rexrroJloruf, opfanl,IqecKr,rx BerrlecrB)), Ha ocuoBaHr.ru \ re6noro
nrraHa ua6opa o6yraroquxc.r 2018, 2017 ,2016,2015 roaon

Tznona"s [porpaMMa TI4oIITInJILIHII (O6opyaonaune ganoAon oprauuqecxoro cnnreg.a>>
oTcyTcTByeT

Pa:pa6orulrK rrporpaMMbr :
upo$eccop O.P. faprzeea

Pa6o'rat rporpaMMa paccMorpena r.r o4o6peHa Ha 3aceAaHr.rur r<a(fe4prr TOOHC rporoKon
or 01.09. 2018. r. l t /b 1.

3ae. rca(belpofi C.B.Byxapon

6h-

y T B E P X T A E H O
flpororcol saceraHr4flMeroAuqecxofi rorunccr.rr.r Oarynmera ne0rv u Hedrexulruu
ot 07.09.2018 r. J\b 1. 

/
#-

flpe4ce4arerrb KoMraccun, upofreccop 
6/ 

"C H.IO.BaurxuprleBa

Haqanrsurc yMU JI.A. Kuraena
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1. Ile.nn ocBoeHr'Ifl Arrcu[rlJrrrrrbr
a) uonyreu". ,"yofitaMrr 3Harrrft s o6nactu ycrpoftcrna o6opy.uoBalrrs' rlpeArpl'Iflrufi oprauu-

qecKolo cI,IHTe3a

6) upllo6peTeHrrrr cTyAeHTaMU TeopeTllqecKllx gnanufi LI HaBIIKOB LIHXeIIepHbrx pactleToB

Marepr4anbHore !r tarrnouoro 6arancos xtIMI'IKo-TexHoJIorHrIecKI'{x fipoqeccoB IiI ocHoBHbIx rI'I-

rroB peaKIIIIOHHO|O lI pSAeJII',ITeJIbHOTO O6Opygonant*i 
- ,

n) o6yrenrae cnoco6all npIIMeHeHI{s flonyqeHHblx 3HaH}Iit npu upoeKTI',IpoBaHvIIl XUMUIIecKIIX

lpor.r3BoACTB, IIpu [poBeAeHI{[ TeXHIKO-TeXHOJIOI]IqecKLIX pacqeToB XIIMl4qecKoro o6opyAOna-

Hr4fl;npr4BbmoJIHeHlIlIBbIrIycKHrxrna'nrlSI'IKaIIIIoHHbD(pa6ot'
r) pacxpsrrue cyrrIHOCTrI fipoqeccoB, IIpo[cxoAflIIIilX B XLIMI',IIIeoKIIX peaKTopax' aflnaputax n.nJ I

pa3AeJIeHlIfl MHoroKoMrIoHeHTHbD( clreceft '

4)SopuupoBaIllle yuenuft [cIIoJIb3oBaTb HopMaTI'IBHyIo' npaBoBylo' cflpaBotlHylo AoKyMeHra-

qIIIo lI c[equanbHylo JruTepaTypy;

2. Mecro AI{crrHrrJrIrHbI B crpyl{rype o6paronarenrnoft [porpaMMbl

,{ucuuunuua
) oTHOCIITCfl K BapI{-

ailannofi rracrr/r AtrcqlrrrJ[rH oofl u (fopur,rpyer y 6aralanpoB IIo HarIpaBJIeHI4rO TIOATOTOBKI4

I 8.03.0 1 <Xuurrecrall rexHoJrorwD rlo

c*"* 
""ta"r"r 

na6op 3uartnit,ytrlenrafi, HaBbIKoB lI KoMrIereHuLIfi'

.[nr ycneruuoro ocBoenr4fl' Avrcl\z:rJll4Hbr

ffi;;;;;;ip"0fu ""^."'""." '

<<O6opyloBaHrle 3aBoAoB opfaHllrrecKoro cI{HTe3a>D o'rHosr4 rux t\ b4P'-

IlrrrJ[rH oofl u (fopur,rpyer y 6aralanpoB ro HaIIpaBJIeHI4Io IIOATOToBKI4

afl TexHoflorus) rro noo(braffo <XrlMrlqecxas rexnororras opranrre-

rp snannft, ytrlenrafi, HaBbIKoB lI KoMrIereHuLIfi'

oa""" .ryIcq[IrJII4Hrr <<ObopYAonanue saBonoB oDraHuqecKoro cuHT$a>

ItrecTB)AoJIXeHocBoI,ITbMaTepI,IaJIilpeAIIIecTByIoqI4XAI4ouI4IInI{H:

a) 81.8.6 -Mateuarura
6 ) 81.8.7- ?In(PoPIrramxa
n) 81.8. 1 9- O6ruafl xIIMI'IqecKaJI rexuoJlorus

.i-s t . s. z o - llpoqeccu u affraparbr xllMrlrlecKoil texnoloruu

il Bl .8.22 XrlMlt'recrlre PeaKropa
.)'sr.s.oA.8- [ouonHtrTeJlbHble rJIaBbI IlpoqeccoB I'I allilaparoB xI4MI',IqeCKI{X TeXHOJIOTIIU

x) B1.B'o[.|2-TeopunXI4MI,ItIecKI,Ix ilpoqeccoB opfaH[tlecKo|o cI,IHTe3a

s) B 1 .B.O[. 1 3 -Xmrlus I4 rexHoJlorrt opraH]IqecK]IX BeulecrB

u) B 1 .B.O[. 1 4- Texsolorus opraulatlecKoro crnre3a

*j Sf .g.Ag.10-L1"*.tepuble pacqerbl o6opylonanllt-rpoll3BoAcrB opraul'IqecKofo cl4Hre3a

3vauu;.,rroJrr{egHbre rlpr4 r,r3yqegl,flI AI{CIIUU1I'IHSI <<o6opy.uonanile raeoAoB opraHu'IecKoro

a""rar""roryr 6rrrr 'rcrroJrb3oBulrrbr rrpra [poxoxAerruu [peAAI'IrIJIotunoft [paKTI'IKI4' npI'I BbI-

rroJrHeHlru BbrrrycKHbD( xnanra$urauuoHHblx pa6or, MoryT 6lrrr ucuoJIb3OBaHbI B HayqHo-

rrccneAoBrrre*croft u [porr3BOACTBeHHO-TeXHOrofurrecrofi Ae-f,reJrbHOCTr4 rro HarrpaBJreHr4ro

Io.TITOTOBKLI 18.03.01 <Xrar,gI'IecKaJI TexHoJIonUD) IIO npoovnrO <XI{Iura'IecKaJI TeXHOJIOTI' op-

raH[tIecKI4X BenIecTB))

3. KotrnereHrlurr o6yuaroqerocflr r[oprvrupyeMble B,p$yJIbTaTe ocBoeHl{tr AIICqIIIIJIIIHbI

OK-7 - cnoco6uocrblo K caMoopraHvsar\Lfir u cauoo6pa3oBaHlalo ;

IIK_2_roroBHOCTbro [pr4MeHflTb aHaJr[TtrtrecKr4e ra qucreHHble MeroAbr pelreHl'Ifl rIocraBJIeHHbX

3aAaq, r{crroJrb3oBaTb coBpeMeHHbIe rau(fopvaql4oHHble TeXHOJIOTIIII, [poBoAlI$ o6pa6orKy ?IH-

$oprr,raquu c [crroJtb3oBaHlreM [pLIKJIa,4HbIX IIpOTpaMMHbIX CpeAcTn c$epbl npooeccuonalrnoft

AeflTeJIbHOCTr,I, IICnoJrb3oBaTb ceTeBble KoMIIbIOTepHbIe TeXH0JIOTIII4 Ia 6agrr 'uaHHbIX S csoefi

nposeccuona-nHrofi o6lacru, [aKeTbI IIp]IKJIaAHbIX IIpoIpaMM An'u pactleTa TexHoJloil{qecK[x

rrapaMerpon o6oPY4on auvrfl'.

B pery.nrrare ocBoeHufl AI{cqHrIJrlIHbr o6yuaroqnft cq Aorxeu:

L)3uaru:



-Ha3HarreHr.re, [pr{Hrlr{[ ILefic'rFjufl.I4 ycrpoficrBo xI,IMI4qecKoro o60pyAonauut opraHurre-

cKHx rrpolI3BoAcTB;
oco6eHnocrn ycrpoftcrBav Koncrpyr{poBaHl,Ifl ocHoBHoro I,I BcnoMorareJlbHoro

o6opylonanux;
-MeroAbr cocraBJleHur Marepl4aJlbHbx vr rerIJIoBbIx 6a-nancoe ocHoBHbu<

npoqeccoB;
-MeroAbI pacuera ocHoBHoro LI BcrloMofareJlbHoro o6opyAonanlrr.
-KoMfrbrorepHble rexHoJlorE r npr4 npoeKTllpoBallvlv.

2 ):Yueru
-BbrrroJrHrrb rexHoJIorI4rIecKLIe pacv€rrr ocHoBHoro o6opy4onaHraa ;
-nog6uparr omr.rMilrrbHbre BHAbr o6opyAonannr ro pe3ynbraraM

ux rexHoJroruqecKoro pacu€ra;
-BbrrroJrHrrb anaJrr,r3 pa6oru Aeficrsyroqero o6opyaoBaHl{t u nrt6uparb [yru Mo-

AepHr,I3aIIlIlI LI coBepmeHcrBoBaHIar o6opy.uo Banvfr;
-BbrnoJrHsrb pacqerbr Ha [porrHocru uara6onee orBercrBeHHbrx y3JIoB arlilaparoB Ir

nu6uparr cuoco6rr 3aIrIrITbI or Koppo3I{LI;
-pa6orarr c HopMarr.rBHo-TexHr4qecKr{Mu ,4oKyMeHTaMu u sst6uparr o6opyAoBaHlze B

coorBercrByroqux KaraJlorax, HopMaJItx, cnpaBoqHl4Kax.
-orleHr4Barb pa6ory o6opyAonaHr,rf, B coorBercrBkrr{ c rexHoJloruqecKuM pefnaMeHToM

IIpor.r3BoAcTBa;
- ucrroJrb3oBarb rraKerbr rrpr4KJraAHbrx rrporpaMM npl4 BrITIoJIHeHI4I,I npoeKTHbrx pa6or;
-yMerb pazpa6atstBarb HopMu ntrpa6or:r.u, pacgilrrbrBarb rexHoJloraqecKr.Ie xapaKTe-

pr.rcTrrKr{ rrpoqecca (xoHnepcu.r, ceJIeKTI,IBHO Crr) ;
- pa:pa6aruBarb rexHonoruqecKyro o6nrsry o6opy4onauur.

3) Bnaaerr :
- MeroArrMpr rexHoJrorlrqecK[x pacqeroB orAenbHbD( y3JroB ra Aemnefi xplMl4qecKoro

o6opyAonanux;
- HaBrIKaMI,I [poeKTr{poBaHl{g aflnaparoB xl{M}rqecKofi nporrarrurneHuocrtl;
- MeTOAaMT{ OnpeAeneH}rr orrTr4MaJrbHbrx u parlr4oHanbHbD( TexHoJIoruqecKIIX pexI4MoB

pa6orrr o6opygonaur,rr;
- MeroAaMrr KoHcrpyKTI{BHofo pacqera o6opy4onauux.
-- BJra,qerb noeefimIEN{r.r Aocr}rxeHrasMu uo pa.:pa6orKe HoBoro o6opyAonaHIar;
- 3HaHr.rflMr.r AJrJr peureHl,Is [poIa3BoAcTBeHHbD( 3a,qaq;
- 3HaHLI'MLI AJUI peIIeHI'Ifi npOeKTHbIx 3aAaq;

4. Crpyrcrypa l.r coAep)rcaHrre ArrcqurrJrnurr <O6opylonan]re ganolos opraHll.recKoro cuHTe-

3a)

O6uIaf, r44AOeMKOCTb ALICqLITIJILIHbI COCTaBJI'eT 4 3aqeTHble eAI4HI4IIbI, lr+z+ qACA.

J\b
n/n

ParAe.n
,qucqllrrJrtr-

HbI

F()
q)

q)

U

BnArr yve6uoft pa6orsr
(n uacax)

Oqeuoqnue
cpeAcrBa AJrfl
rrpoBeAeHun
rrpoMelr{y-
ro.ruofi arre-
crarluu IIo
pa3AeJraMJIex-

ws

Ceu14-

Hap
(IIpar
TI,IqEC.

oe 3a-
HflTI.IE

JIa6opa-
TOpHbre
pa6oru

CPC

I Beeaeuue. 8 I
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2

Tervral
Matepualu
I,IIA l\Ilfl,

XHMI,I-

rlecKoro
o6opyao-
BAH}.Ifl

8 8 1 10 Kourpolruar
pa6ora Nsl,

a
J

Terrra 2Pac'
IIET U KOH-

cTpyKT}IBHOe
o(populenr.le
peaKIIIIOH-

Hbrx y3JroB

8 t 7 t4 24 Kourpolruar
pa6oraNll,
rrplreM pac-

qeTHbrx 3a,qa-
Ii.uit,

4

Tenra3. Ten-
noo6uennoe
o6opy4ona-
HI,IE

8 2 0,5 6 Konrpolruar
pa6ora J''l!2,

5

Teua4.
O6opygona-
Hr4e AJrf, pa3-

AeneHIffi yr-

xeBoAopoA-
nrx crueceft.

8 4 1 l 22 flpaeu pac-
qeTHOrO 3aAa-

HIlIg.,

KOHTpoJIbHaf,

pa6ora J'{b2

6

Tenra 5
Bcnouora-
TEJIbHOE

o6opy,uona-
HIAE

8 2 ? 5r r - 4 KontponrHar
pa6ora J\b2

7

Telta 6 Brr-
6op u pac-
IIET OCHOB-

HOrO !r

BCIIOMOIAT-

eJrbHoro
o6opy4ona-
Hllfl,

2 6 6 Pac.rerHrre
3anall'Ifr

Oopua arrecrarl[u
3aqer c oueH-
roft

5



5. CogepxaHrle JreKrlrroHlrblx sausrnft rlo reMaM

J\b I Parae.tr Alrcqur- | 
tlacu

n/n I JrI{HbI I

Teua JreKuI{oH- | Kparrcoe coAepxaHrle
I

HOrO 3aHflTHS I

Oopuu-
pyeMbre
KOMNETEH-

IIIII4

I Bse.qeHue.

1

Bse.ueHlae O6[Iaf, xapaKrepl{crl'IKa I
pearquounofi annaPa- |
rypbr flpor,I3BOACTBa

OOC. Ponr nnxeHepoB -

TeXHoJIOTOB B coBep-

IIICHCTBOBAHLIId Tex-

HOJIOTUII pr [poeKTI4-
poBaHlrll [pou3BoAcTB

opraHr4qecKl,Ix BeIrIecrB.

Oco6enuocrn arllapa-

rypHoro o$oprnrneurar
[poqeccoB npol{3BoAcrB

opIaHLITIeCKI{X BeUIeCTB.

Knaccu([uxaqzr o6o-

pyAoBaHLIs. Tpe6o-

BATTLI4' [peAbtBrseMbre
K o6opy4onanraro. Pe-

KOMeHAyeMafl JII'ITepaTy-
pa.

oK-7

2
Terraal
Marepuansr Ant
ANfl XITMI4-

qecKoro o6o-
pyAoBaHI{ f l

8 OcnosHrre
cnoftcr-na Mare-
pranoB. Yrnepo-
,IIIICTbIE CTTUII{.
.Iyryu LI qBerHbre

MeraJUIbI. Mare-
pr,raJlbl Heop-

TAHI,IqECKOIO VT

op-faHI,IqecKoro
IIpo-]IcxoxAeH]I.fl.

. KonctpyKIII,IoHHbIe Ma-

TepI,IaJIbI B XI4MI4qecKoM

uaruunocrpoeHl,Ifl. Brt-

6op Marepl4anoB ArrA
o6opyAonauur rpo-
LT3BOACTB OCHOBHOTO Op-

raHraqecKoro clIHTe3a.

Marepua-iru AJrfl I43roroB-

JreHLIfl ue(prexHlrauqecKoro
o6opy4oealrux. OupeAe-

JreHlIe craIILI. YuePo4u-

crbre craJIlI. Husroyme-
poAr4crtul, cpeAHeyHlepo-

AIdCTafl, Id BbrcoKoyfJlepo-

Avrcru criulb. Ilolry-
gecTb, peflaKcaqfls, rpa-

(furusauu.a, MexKpI,IcraJl-
JIr4rIeCKat Koppo3us, Ten-

JroBarr xpynKocTb, xJIaAO-

JroMKocrb crttflu. Koppo-

3r.rorrHtur croftrocrr Me-

ranJra. fpyunu crofixo-

CTI,I B 3ABI,ICI4MOCTI4 OT

cKopocrl4 Koppo3I4I4.

Vrnepo4ucrrre craJIlI

o6rrrnoeeHHoro KatlecrBa

oK7,

6



u KarrecTBeHHbre yfnepo-

Ar{crbre craJII,I. LIx ycnon-
Hoe o6ognaqenue. Co-
,4epxaHrre yulepoAa B
OOO3HAqEHIII,I cTurv.
HugronernpoBaHHbre,
cpeAHeJlerllpoBaHHbre kr

BbrcoKoJrerl4poBaHHbIe
craJrrr. Hepxaeercuat
craJrb. Vcnonsoe o6ogua-
rIeHLre JIeru{poBaHHbIx cTa-
reft. Otnuqlle B o6osHa-
qeHr.ru or yrnepoAl,Icrbrx

craneft. flnarraponanue
METZIIIJIA.

XzMraqecrufi cocraB qy-
ryua. Oeppocunra4. An-
Tr{xJIop. Ero npurvre-HeHlle
4nx o6opyloBaHr4t. I]ner-
HbIE METAIIJIbI I{ HX CIIJIA-

BhI IIJlfi, }I3TOTOBJIEHII.S

o6opyaonanrar. Megr, ra-
ryrr, 6pou3a, arroMnHfift,
ctIJI)A{lIH, HI{KeJIb, CBI{HeU,

TLITZIII, TaHTaJI.

Marepuarsl HeopraHLlqe-
cKoro Ilpol4cxox,4ellvt.
Au4e3zr, KepaMI{Ka, Alra-
6a3, cterlro, gM€ulb. Ma-
Tepr{anbr opfaHl{qecKofo
npoucxoxAeHrlfl . @aolrat,

ac6onraHur, creKJIoBo-
JIOKHI,ITbT, TeKcToJIlrT, B[-

HUITJIaCT, IOJI]I9TI,IJIeH,

rroJllallpollrJreH, TIoJII{LI3O-

6yruren, rpa(fur, pe-
gv:Ha, e6onur. fytvntlpo-
BAHI{E.

a
J

Tena 2Pac,ret u
KOHCTpyKTHBHOe

o(popur-reuue
peaxquoHHbIX
y3noB

T7 Xnrr,rnqecrue pe-
aKTOpa AJUI IOMO-
feHHbrx, feTepo-
([asnrx u fere-
poreHHblx rlpo-

ueccoB opfarlu-
qecKoro cI,IHTe3a,
KOHCTpyKIIIIU,
pac-qeT.

Ourosurre npo6ueurt
nu6opa u pactlera peaKTo-
poa, o6rque yKa3aHlltr flo
ux nrr6opy. Tpe6onanua,
upeAbrBlseMbre K xllMu-
qecKuM peaKTopzlM. Mo-

AeJrrapoBaHue peaKTopoB.
llpunqunu nu6opa ne-
pr4oA[qecKux, Henpe-

brBHbrx u rloJry-
IlepuoAllqecKllx cxeM
[poqeccoB. Marep]raJlb-
Hbre r.r rerrJroBble 6alancu

oK-7,nK-2,

7



AJrf, HerlpepbrBHbD( I'I ilepH-

oAuqecKllx npoqeccoB.
flepuo4tluecKrre H rloJry-

lepHoA[tIecKLIe pe-

aKTOpbr, an[apaTypHoe
o(fopnrnenne (nonrre Per-
Topbl, cna6xeunrre Bbr-

6exnrurau HacocitMlr, att-

rraparbr c MerlrilrlKofi). Te-

nroo6trres B xI4MI,IqecKHX
peaKTopux, rnaccuSraxa-
IILI' METOAOB NOABOAA I,T

oTBOAa TenJra rI opfaHll3a-

rllrq rerrJloo6rrlena. Teulo-

HOI,ITEJII'I }I XJIAAOAIEHTbI,

ux xapaKTeplIcTlIKr,I, IIpelI-

MyrrlecTBa lI HeAOCTaTKI{ .

Bananc BpeMeHlI rlepllo-

ArrqecKoro peaxropa. Pac-
qeT I,I3OTepM[tIecKI,IX IIe-
p}IoArqecKl4x peaKTopoB.

Marepnalrnrrfi 6alanc
I4.[eaJrbHbx roMofeHHbrx

[crHrrecKr,re ypanneHrar).
Marepraa-numre 6alancrr
[epuoAlrqecKoro v4ea-
JrbHoro peaKTopa, Herlpe-
pbrBHoFo peaKTopa v4e-
aJIbHOro BbrTecHeHlIg, He-

rrpepbrBHol'o peaKropa
E,{ezlnbHoro cMeilreHl,Iq,
KacKaAa peaKTopoB u4e-

Errrbuofo cMelrreHl{t. 06-

uee ypaBHeHue TeTIJIO-
soro 6alanca peaKTopoB.

flyru u3MeHeHltf, oHTUIJIr-
rrr4r.r peaKrluonnofi cl{cre-
Mbr B KOOpAlIHaTax TeMrIe-
paTypa crereHb npeBpa-

rrleHfir). Pacqersr Hetl3o-

TepMr,rqecKHx Ire-
pr.roAfirrecKllx peaKTopoB

IIO KI,IHET}IqECKNM AAII-

HbrM. Arua6atu'recKlle
peaKTopa, ux pacqer. IIo-
n[TepMlrqecKue peaK-
Topa, rennosofi 6alanc,
pacqer. flporpauuHo-pe-
ryJrr4pyeMble [eplIoAH-



JroBofi 6a;rauc. Teuuepa-
rypHbre npo$unu pa3-
JIIIIIHbIX TI4IIOB PEAKTOPOB.

HeupeprmHble peaKropbl

,IIJUI TOMOTEHHbIX I{ IOMO-

lpasHrx rpoqeccoB. flpu-

Mepbr annapaToB B rlpoll3-

BOACTBe opraHl4rrecKux
BerrlecrB. Aunaparypuoe
o(fopurenue. Pac.ret He-

npepbrBHbrx, 'IAeaJIbHbrx
lBoTepMuqecKl{x roMo-

FeHHbrx peaKTopoB. Pac.rer

rr4ApaBnuqecKofo co[po-
TnBJreHHfl. Pacqer rreprao-

AUqecKIIx rI HelpepbrBHbx
foMoreHbD( peaKTopoB rlo

AarrHbrM geficrnyoqux

ycraHoBoK . Peartoprr 4lx
[poBeAeHrlt reTeporeHHo-
Kara[uTuqecK]Ix upoqe-
ccoB. Kontarrno-
KATAJI}ITI,IIIECKHE PEAK-

ropbr, retepo(lasnue pe-
axTopa nar.r6oree paclpo-
cTpaHeHHbIe B TeXHoJIOTLII4

ODTAHI'IqECKI4X BEIUECTB

4
Terr,ra3. Teuoo6-
MeHHoe o6opy-

AOBAHLIE

2 Tennoo6ueHHI,IKI4
KOHCTpyKTIUU,
pacqeT

Ilpunqunu rrpoeK-
Tr,rpoBaHlls ysna rcnloo6-
MeHHoro anr:epana. flpun-

ulril Aeficrsug tennoo6-
MEHHI,IKOB CMEItrEHI,II (

6ap6oreprr. rpaAI.IpHI4,
KOHAeHCaTOpbI cMeItr eH.vs. )
pe6oftnepu. Annaparn
BO3AyrrrHOfO OXraXAeHUs,
KoHAeHcaropbl. flpeair.ty-
uIecTBa r,r HeAocraTKI,I BO3-

AyIITHOTO OXJTaXAeHI{ff rIO

cpaBHeHr.rrc c BoAtHbIM.
Koucrpyruzu anraparoB
BO3AyrrrHOI'O OXJIaX,4eHI4'

Pacqerrr renroo6rrleHHoro
o6opy4onauua Ocuosrr
pacqeTa a[[apaToB Bo3-
AYrrrHoro oxfiaxAeHtls.

IIK-2

5
Tevra4. O6opyAo-
BaHHe Anr pa3Ae-
JreHr4r yrJle-

BOAOpOAHbTX
cueceft.

4 Pemurfuraqur
MHOTOKOMIIO-

HeHTHrD( cuecefi.
Pas.[ereH[e cMe-
cefi uerorotrl a6-
coo6uuu. oKc-

Irlcnorugonanne Macco-
o6uennrx npoqeccoB Ans
pa3AeJreHlrr MHOTOKOMnO-
HeHTHbx cuecefi.
O6qrae IpI{HII}IrIII I{ rlo-

cneAoBareJlbHocTb pacqe-

TIK-2

9



TpaKrII{I4 Ta a6cop6rlr4oHHbD( arra-
paroB. f"lpanfla.recKoe
corrporuBneHrre a6cop6e-
pon. MeroAbr pacqera BbI-
corbr cJror HacaAKH H pa-

6o.reft Bhrcorbr rapeflbqa-
roro a6cop6epa.
XraAxocrua"g gKcrpaKrll{fl.

Knaccrarf rEr arJprfl , ycrpofi -

crBo r{ upr,rHrlurr Aeftcts[s
gKcrpaKTopoB. Pac.rer

Ar{aMeTpa H BbIcoTbI 3Kc-
TpaKrIlroHHbD( KoJroHH.
fpa$uuecxuft Mero,u or-
peAeneHlrr qficila cTyfle-
uefi sxcrpar Lrp or,auvrfl .
Perru$rEraqrroHubre Ko-
JroHHhr. Konrarrnsre ycr-
poficrna: Tlrrrbr, Hag-
HaqeHHe, orJrI{qI,ITeJIbHhIe

oco6ennocru. Ycrpoficrna
Taperbqarbrx anlapaToB,
BHAbr rapenoK. 3S$er-
TrrBHocrb pa6orrr, Aocro-
I,IHCTBA V HE.IOC-TATKI,I.

Hosne paspa-6orru. Ha-
caAoqHbre KoJroHHbr, ycr-
poficrno, Tr,rrrbr HacaAoK.
Conperrreunrre paspa6or-
Krr.. MeroArr pacqeroB
MareplraJrbuoro 6aranca
perru(pNraquonnoft KoJro-
nrr. Pac.rer reMrreparypbr
Bepxa v HLI3a KoJIoHHbr.
Pacqer Mr,rHlrMurrlbHoro

Sreruonoro qlrcra rro Me-
roAy An4epny4a. Pacqer
IILICJIA TEOPETI4qECKI{X TA-

peJroK no rraero4y oen-
cre-,flNunnnneHAa. Ten-
ronofi 6aranc peKTlr-
(furaquouuoft KoJroHHbr.
PasAereHze MHoroKoM-
oHeHTHbD( cueceft Mero-
AoM rrprMoit u [porr,rBo-
ro.rnoft KonAeHcaq[]r.
Maccoo6rvreHHbre rrpoqec-
cbr c xuMr.r.recroft peaKqr{-
eft. O6rqre nplrHrlr,rrbr He-
rrpepbrBHbrx coBMerrleH-
Hbrx peaKrlr.roHHo-
uaccoo6ueHHbrx rrpoqec-

l 0



coB. Peaxrluonno-
a6cop6quoHHbre npoqec-
crr (xeuocop6qrax). Peax-
r{r,IoHHo-
perru(fmaqrroHHhre npo-
ueccbr Maccoo6rtaeHHble
annapaTbr KoJIoHHoro rrl-
rra, KJraccu$nraqur.

6
Terura 5 Bcnorrlo-
rareJrbnoe o6opy-
,UOBAHLTC.

2 XaparrepucrlrKa
BCnOMOTaTeJIbHO-

ro o6opy.uona-
HI,IS, paoqeT

EMrocura.ff arruaparypa,
BI,IAbr, pacrreT.
Mepuuru, orctoftuuxu,
rHApo3aTBOpbr, eMKocTI{,
CTIETII}IKLI, H3MEPI'ITENI,I

pacxoAa xzArocreft I{ ra-
3oB. Pac.rer. O6uar xa-
paKTepr.rcTr,rKa HacocoB.
Ilenrpo6exnrre Hacocbl.
flpezirryruecrna v HeAo-
rarKr.r. Pacqer. flopu-
HeBbre Hacocbl. Ilper,rruy-
IqecTBa H He,4OCTaTKr.I.

Beurunxroprr. Kraccz-
Sraraqrar, pacqer. Cpan-
HI4TEJIbHTUI xapaKTe-
pr.rcTuKa rleHTpooexHoro I,I
[JryHxepHofo HacocoB.
lloa6op HacocoB

IIK-2

7
Teua 6 Bu6op u

pacqeT ocHoBHo-
rO I,I BCIIOMOIAT-

eJrbHoro o6opy-
.IIOBAHI'I'

2 Hopuarunno-
TEXHI'IqECKZUI AOKYMEH-

TaqHs AJIS pacqeToB lr
3Ko[nyararlrrH MaIIII,IH I,I
amraparoB. Ocnoeurre
pacqeTHbre lapaMeTpbl.
Ocuosrr MexaHlrqecKoro
pacqera xrarufl.Iecroft
an[aparypbr. Tunonrre
y3nbr I{ AeTuru xtlMtlrre-
cKI,IX MilrIIprII u aililapa-
ron. flpoeKTr,rpoBaHr.re 11
pacqeT Ha flporrHocTb
SJIEMEHTOB XHMI,IqECKIX

a[[apaToB.

TIK2

6. Cogepxan[e ceMrrHapcKux, npaKTrrqecrclrx 3anqrufi .
Yqe6urrNa [JraHoM npo$unr Xraprrrecras rexnororzg opraHu.recxnx seuecTn npoBeAeH]re ce-
MlrHapcKr4x r.r [paKTuqecKrrx zausrufr. no Ar4cII[[nIaHe
fo crrHTe3a)) He [pe4vcMorpeHo

l l



7. Cogepxanne.na6oparopHbrxranstuft'
vqe6'rn\d rrJrarroM rroAroroBKrr 6arananpoB upeAycMorpeHo rrpoBeAeHlre la6opatopHbrx 3aEfl-

opfaHlrqecKoro cIrHTe3a))

)cBOeHlIe JIeKqIroHHOro Marepllana' Kacaroluero-

)lI3BoAcrB' pacrlera reuloo6naeHHoro o6opyao-

(eHTaMu oIrpeAeJIeHHbD( yMenutrt' cutzaunbD( c

[r HaBbIKOB, cBfl3aHHbD( c TpaMOTHbIM BbITIoJIHe-

I lIcrIoJIb3 oBaHIaeM KoMrlbrorepnofi rexuuxr'I'

Oopnrnpyeuue KoMrIe-

TEHUIIN
Hauuenonasrae la6oParoPnofi

Kotttponuttar Pa6ora J"lb 1Teua I
.Marepuallt
I'rs xu-
Mr{qecKoro
o6opy,uona-
Hptg,

Puctet pacxoAubD( roe(f (|raqueu-

TOB

Marepuanurrrfi 6alanc xI'IMI'Iqe-

cKoro peaKTopa.

Matepualumre 6alancbl Herlpe-

pblBHbrx peq[pKyflsqrroHHbrx
IIpoqeccoB

Pac-rer rerepofeHno-
KATAJII,ITI4IIECKI'IX P E AKTOP O B

Texsolorr.r'recr[fi Pacqer PeaK-
ropa

Pac.ret roMoreHHbrx peaKTopoB rlo

K}IHETI'IqECKIM AAHHbIM.

Konrpoltnar Pa6ora Nel

Terr,ra 2. Pac-
qET }I KOH.

cTpyKTI4BHOe

oifopunenue
peaKuuoHHbrx
y3JroB

k-ott"po,t""arpa6oraJ"lb2



4 Teirra4. 06o-
pyAoBaHue Ars
pa3AeleHI..Is
yfJreBoAopoA-
urrx cuecefi.

4

6
I

Pacqet MarepllaJlbnoro 6alanca
pexruQuraql4l,I MHoroKoMrIoHeHT-
nofi cuecr,t
Pacqet HacaAorruoro a6cop6epa
Konrpomuar pa6oraNo2

TIK-2

5
Teua 5 Bcno-
MOTATEJIbHOE

o6opyAonanHe

a
J

0,5

Pac.{er eurocrefi H HacocoB

Konrponrnax pa6oraNe2

IIK-2

6 Tenra 6 Bu6op
H pactleT oc-

HOBHOIO LI

BCIIOMOfa-

remnoro o6o-
pyAoBaHus

2

2

2

Pacqer MoIrIHocrH rlpllBo,4a Pe-
aKTOpa- KOTJIa

Pac.rer eMKocrublx peaKTopoB

KOTJIOB

Pacqer Ha ilpotlHocrb ocHoBHbrx
gJTeMeHTOB peaKTopa - KOTna c py-

6aurxofi.

nKz

IIK2

nK2

Jla6oparopurre pa6orbr rpoBoArrcq B na6oparopus E-412. ocHaIIIeHHoft Aecsruo repco-

HaJrbHbrMr,r KoMrlbrorepavu Pentium 4.,
6) nivrerorcfl MeroAl,IqecKoe noco6ne, cflpaBoqHas nureparypa
n) o6pasqu orqeroB no na6opatopHblM pa6ora"u.

8. CavrocroqreJrbHar pa6ora 6arca;ranpa
9.

flnaur.rpyerr,roe coAeplraHr,re caMocro.f,TeJlbHoff pa6oru 6axatanpa nppl I43f{eHvu 4ucrJu-
nJruHbr <<O6opyAonanrae tanoAon opranraqecKoro cuurega>> npe.4cranreno e ra6n[ue

Tennrt, BbrHocrrMbre Ha caMocro-
rreJrbHylo pa6ory r{acu Oopua

CPC*

Oopuupyeurre KoM-
TIETEHIIIIU

Telral.KoncrpyKIII4oHHbIe Mare-
pl,Ianbr B XI{MI{IIeCKOM MaIIIIIHO-

crpoenr4lr. Bu6op MarepllanoB
[nfl o6opyAonauu.r [poLI3BoAcrB
ocHoBHofo opfaH[qecKoro cuHTe-
ea. Marepuanbl Ant I{3ForoBreHLI.s
ueSrexuuuqecKofo o6opy,uona-
nur. OnpeAeneHI,Ie craJrvt. Yue-
poAr,rcrbre craJrI,I. Hnsroyuepo-
AIlCTa.fl, CpeAHeyfnepoAllcTas vl
BbrcoKoyrnepoAr{cTaJI craJrb.
Ilolryrecrb, peJlaKcaqux, rpa$u-
Tl/3aur4fl., MexKpHcTanJII{qecKfuI
Koppo3l4.rr, Terr-JroBaq xpyflKocrb,
xnaAonoMKocrb criIJIu. Kopposn-
oHHarr croftxocrr MeraJIJIa. fpytt-

1 0 llpopa6orra reope-
Tr.rqecKofo Marepr,I-
ura Nrg, no.$oToB-
KH KKouTponsnofi
pa6ore J\b1

oK-7

1 3



NbI CTOftKOCTI,I B 3ABI,ICHMOCTI'I OT

cKopocTl4 KOppO3I{I,I.

Vuepogucrute craJII4 o6rrrcro-
BeHHOTO KaqecrBa u KaqecTBeH-

HbIe yrJlepoAllcrble craJII,I. I4x yc-

JroBHoe o6ogHa.reHue. Co.qepxa-

Hr.re yrnepoAa B o6ogna'{enlal{

CTtIJII,I. HllgrorerupoBarlHble

cpeAHenerupoBaHHble lI BbIcoKo-

nerrlpoBaHHble craJIH. HePxa-

Beroulat craJlb. Ycnonnoe o6o-

Hr.re peaKTopon. llpunql{rlbl slr6o-

pa [epI4oAI,IqecKI,IX, He[pepbrBHbIX

I,I nonynepl4oAl,IqecKl4x cxeM rlpo-

rleccoB. MarepualrHble ll Te[JIo-

ssre 6araHcbl Ans HerIpepbIBHbIX I4

[eprdoAr,rqecKux npoqeccoB. lle-

pr,roAuqecKlre u rIoJIy[ep[oAI,Iqe-

cKr,re peaKTopbl, arllapaTypHoe

o{oprrrneHlae (nolrte peKTopbl,

ura6Nennrre BbIHocHbIMH, IIeH-

rpo6exnuMu HacocaMvI, aTrr^apa-

Tbr c Mellranxofi). Tenrloo6rvren s

24 Ilpopa6oma I
TeopeTflqecKoro
MATEPI,ITIJIA AJUI IIOA-

|OTOBKII K BbMOJI-

HeHI,[o pac.r€nmx
ga,4anrEft, BbmoJrl{e-
Hr{e pacqeTHbx 3a-

1ianuia u ux o$opu-

flo.uroroera
K KoHTpoJrbuoft pa-
6oreJ\bl

oK7, fIK2

t 4



KacKaAa peaKTopoB LIAeaJIbHoro
cMerrreHr4.rr Tennosofi 6a-nanc xu-
MrrqecKoro peaKTopa IIo AaHHbIM
4efi crnyrorunx ycraHoBor<. O6rqee
ypaBHeulre rerlJloBofo 6wlz;r'ca
peaKTopoB. llyrra I43MeHeHLIr 9H-
TaJrbrrur.r peaKIIIroHHoft cucreMrr s
KOOpAprHaTaX (reMneparypa-

creneHb rrpeBpalrleHIas). Pac.rerbl
Heu3oTepMIIqecKIrx rIepI,IoALIqe-
cKr.rx peaKTopoB no KLIHeTI4qeCKLIM

AaHHbrM. A4ua6arntecKlae peaK-

TOpa, ux pacLIeT Ans npocTblx I,I

cJroxHbrx peaxqufi. llonrarepuu-
rrecKrae peaKTopa, renronofi 6a-
JraHc, pacqer. llporpauuHo-
pefynr{pyeMble repuoAuqecKHe
peaKTopbl, renuonofi 6a;rasc.
Tenueparypnue npo(purn pa3-
Jrr{rrHbrx rlrnoB peaKTopoB. llpu-
MeHeHHe 3BM. Pacqet peaKTo-
poB no AaHHsIM 4eficrnyroqrax
ycraHoBoK. Konrarruo-
KATAJILITI{tIECKI,IE PEAKTOPbI, HAI,I

6oree paclpocrpaHeHHble B Tex
HOJIOTIIU OpfaHI{tIeCKLIX BeIqeCTB

Tervra 3.llplrHur4rrbr rrpoeKTl{poBa-
Hr4fl, y3na rennoo6ueHHoro aTrTta-
pura, vx pactrer. llpunqnn Aeftcr-
BHq rerrJroo6veHHuxos ctr,teurenur(
6ap6orepu. rpaALIpHlI, KoHAeHca-
Topbr cMerrreuux), Pacqer rerIJIo-
o6uensuron

6 llpopa6orxa reope-
TI,IqECKOTO MATE-

puu:m,..lloArorosKa
K KoHTpoJrbuoft pa-
6ore]''lb2

tIK-2

1 5



Ycrpofi crna rapelbtlarbrx arrrrapa-
roB, BIIAII rapenoK. 3$$erunn-
Hocrb pa6orrr, AocrorIncrBa I'I He-

AocrarKl{. HacaAo'rurre KoJIoHHbI,

TapenoK. Tennonofi 6anasc
perrraSuraquonnofi KoJIoHHbI.

Pas.uereuue MHoroKoMrIoHeHTHbrx
ecefi ueroAoM flp.aMoft u nPo-

KOHAeHCaIIUII.

A6cop6qraa, 3rctparqux.

22 flpopa6orra
reoperr4qecKoro
\,rareplrafla AJrfl IroA-
|OTOBKI,I K BbMOJI

HEHI,ilO

3aAanufi,
Hr.re pacqerHbD( 3a-
\anuft u rax o$oprrl-
IIEHI4E.

florrorosxa K KoH-
rponruofi pa6o-
reJ\!2

IIK-2

Tevra5. Euxocuras arlnaparypa,
BI,IAbr, pactleT.

Mepnurrn, otcroftuuKlt,
rr.rApo3arBopbl, eMKocru, Pacuet.
O6rqas xapaKTepucrlaKa HacocoB.
I{enrpo6exHue Hacocbr. fIPe-
r{MyrrlecrBa H HeAocrarrLr. Pacqer.
floprunenrre Hacocbr. llpeururyue-
crBa r4 HeAocrarKpr. Beurr,Insropbr.
Knaccu$r.rx ar\ut fl , pacqer. Cpannn-
TeJrbHarr xapaKTep[cT]IKa IIeHTpO-
6exnoro !I nJIyHXepHofo HacocoB.
flor6op HacocoB

4 llpopa6orxa reope-
TI4IIeCKOTO Mare-

puul,a. floArorosxa
K KoHTpoJrbuoft pa-
6oreNs2

IIK-2

Terraa 6 Brr6op lr pacuer ocnoB-
Horo r{ BcloMorareJlbHofo o6opy-
noBaHI4g

6 Ilpopa6orra
Teoperr.rqecKofo
MaTepl4ana AJUI rIOA-

IOTOBKI,I K BbMOJI-

HeHr4ro pacveturx
zagauuit, BbmoJIHe-
Hr.re pacqeTHbD( 3a-
ranuit ra ux o$oprra-
JIEHHE.

IIK2

9. IllcnorsroBaHne pefirunronoft cllcreprbl oueHKI'r sHaHnfi .

llpu oqenxe pe3yJrbraroB AerreJrbHocrr.r cryAeHToB B paMKax ALIcqu[nIlHu <<O6opyao-

Barrue 3aBoAoB opraHrrqecKoro currre3p> rrcflonb3yercr peftulnroBaJl cLIcreMa snanufi o6y-

t 6



qarcqrrxcs Ha ocHoBaHr.rrr (IlonoxeHlrr o 6a-nrrrHo-peftrrlnroeoft cl4creMe oIIeHK]I uralruft cry-

AeHToB ra o6ecne-reHl,{t Kaqecrna y're6noro npoqecca).

Pefirunroeff{ orIeHKa $opuupyercfl Ha ocHoBaHI4I,I Teryrrlero n [poMexyroqHoro KoH-

Tponq. Marcuruarbnoe r4 MprHr,rMtulbHoe KoJIIaqecrBo 6arros no pa3nI,ItIHbIM BI4AaM yue6nofi pa-

Oorbr ollucaHo B noJIoxeHI4lI o Hroeoft crlcreMe.

Ouenoqnue cpeAcrBa Ko.n-no Min.6aJr.rros Max. 6all-
JIOB

Pac.{erH x[MIzrIecKI,Ix
peaKTopoB Pac.rerHoe gaAa-

:g.ue 1.2.3.

I 6 l 0

Pacqer MarepllanbHoro
6at:attca x[MuqecKoro peaK-

ropa. Pacqergoe sa\anue.4

I 6 l 0

Pac.{er MareplrilJlbHoro
6ata'oca rpoqecca perrratpu-
Karlr4rr MHofoKoMrlonenuroft
cMecr4. Pacqetroe sana:e^ue 5

I 6 1 0

Pac.rer a6cop6epa Pac-
qernoe saranue 6

1 12 20

Konrpomnax pa6o-
raNsl

1 1 5 25

Konrporurax pa6o-
raNs2

I 1 5 25

I,lroro: 60 100
flpra zsyreHur{ Ar,rcrlunJrr.rHbr npeAycMarpuBaercfl au(ftpepenqupoBaHHbtft saqer.

llo AucuunnrrHe rrpeAycMorpeHo 6 ronrporbHbrx roqeK. 3a gru KoHTponbHbIe ror{Ku

cryAeHT Moxer nonyqr,rrb Mr4Hr4MaJrbHoe(60) H MaKcLIMaJIbHoe Korl4qecrBo 6a"'rlon(

100).
flocle oKoHqauur ceMecrpa cryAeHT, na6panruuft MeHee 60 6a,'uon ) cqpytaercfl

HeycneBarorlrrM, He rIoJryqI{BITII4M 3aqeT.

1 0. trIuQ opMarlrroHHo-MeroAlrqecxo e o6 ecuerleHne AIrcq[rIJrrrHbI

10.1. OuroBHaq rnTeparypa
flpu u:yreHkrlr 4tra\knrJrr,rHbr < <<OdolrvAonauue lasoAoB opraHuqecKoro cugTe-

B KarrecrBe ocHoBHbrx HcrotrHprKoe nnQopvraquu peKoMeHAyerct I4crloJlb3oBarb cneAylo-3a)> )

IIIylo JI , a L y p

J\9 OcnoeHrre lrcTor{Hr.rKr,r undopuaqraa KoJr-no sKs.

Kocunqen B.L{. OcuoBbI rpoeK-
Tr4poBaHr4r xr.rM[qecK[x npo]I3BoAcrn>/
B.IrI.; Muxafinu.renKo, A.V., Kpauennn-
Hr.rKoBa H. C.; Mupouon, B.; Cyrrnru
B.M..- M.: I4KU "Axa.4eurcrura",2008.-
332, l4 l  c . .

75 srs. n YHI,II KHI4TY

2 O cnosrr flpo eKTpIpo Balr':ar xl{MuqecKl4x
npor{3BoAcrn u o6opyAoBaHl4{ fSnercrpon-
Hufi pecypc] : yve6. lB.I4. Kocrauqen [u
Ap.].- 3lerrpon. AaH.- Totrlcr : T[IY,
2013. - 395 c.

3BC "Jlanr"
Pexun Aocryna:
http : I I e.lanbook. com,/bo ok/4 5 1 5 1
,{ocryn c mo6oft ToqKI.{ IrHTepHer
nocJre perprcrpalluu c IP-a4pecon
KHI,ITY

J llorexan, B.M. OcnoBbI Teoplllr xLIMLIqe- 3EC "Jlasr"

t 7



cKr.rx flpoqeccoB TexHoJIOr]IU OpfaHutlecKux
BerrlecrB rr He(brenepepa6orKl{. [9nercpou-
nuff pecypc] : yue6. / B.M. llorcxuu, B.B.
llorexun. - Snexrpou. .qarr. - CII6. :
Jlans. 2014. - 896 c.

Pexuvr Aocryrla:
rttp :i/e. lanbook. com/bo oW 53 687
,{ocryn c nro6oft TorrKI'I I{HTeP-
Her rrocJle perucrpaqzu c IP-
arrDecoB KHI4TY

A
T Ocuonnue npoqeccbl I{ arlrraparbl xIlMLt-

.iecKofi rexHoJloruIu [Yue6nraru] : yre6-
HrrK AJrr CTyA. XI,IMI4KO-TeXHOJL CIIeII. By-

son / A.f. Kacatnun .- I4-e r3A., cre-
peorr.m. - M. : AmruC, 2008 .- 751 c.

99 er<s. s yHI,IU KHI4Ty

I 0.2 lonorHrrreJrbHaq fl rreparypa
B ra.recrne AorroJrHr,rreJrbHbD( r{croqgl,IKon zu(poprrlaqurl peKoMeHAyercf, I4crloJlb3oBarb

L0.3 3;renrpoHHble lrcroqHlrKu uu{opvtaquu

IIpu usyrenr.rr.r Ar.rcqrrflJrr.rHbr <<O6opyAonauue gasoAoB opraHuqecKoro cuHTe-

@B KaqecrBe oJreKTpoHHbx r.rcrorrHuKon ran$opvraqrll4, peKoMeHAyerc.u r,rcrloJlb3oBarb cneAyro-

IIII4E IICTOIIIII4KII :

1. Hayunar 3nexrpouHas Bu6nuorera (H3B) - Pexurvr 4ocryna:http://elibrarv.ru
2 3BC <Knnra(DoHA) - P exuu Aocryrla: http : www.kni gafund.ru.

Aocryrl us rrlo6ofi roqKI,I I4urepuer rocJle perllcrpalluu IP aApeca n KHI'ITV.
3 3BC <Jlanr> - Pexpru Aocryrla http:lle.lanbook.com/books/
4 3EC <<Znanitsrl. com)) - Pexuu 4ocryna:https:I|znanium.com/books
5. 3nexrpounrd Karallor yHI4II- PeNI,Irrl.uocryrla: https://ruslan.kstu/ru

Couacosauo:

3as. Cexroporrr OKYO

f ,O'" ; . i i  THOE

EUII BEICIIIEIC

For[yrc JII,ITeparYp

,{onorurareJlbHat nllTeparypa Kon-eo gK3 B

6u6ruorere KfTY

I
fapuena o.F. Korranrrcrepnufi pacqer rlpoqecca peK-

ru(furaqnu/ BorAanoe..A.B.; faapranon B.I4.; Kapananon A,

A.: Mvcus P.P.- Ka.:aus: 2014.' 98c.

69 oK3. e YHZU
KHZTY

2
OcnoeHrte rrpoqeccbl I{ anlaparbl xklMllqecKofi rexuo-

Jrofrru. lloco6ue no npoeKruponanraro/ f.C.Bopucon, B'II'

Bpsrron, IO.L1..{urnepcrrafi r.r AP. lloa. pel. IO.I4. .{nrnep-
cKofo M:OOO I4,[ "Ans.snc" ,200J-496c.

984sxg. e YHI,IU
KHI{TY

H.H.JIe6e.uen. Xpruu.s E TexHoJlorru ocHoBHoro opra-
HlrqecKoro n ue(frexuMl{qecKofo cuutesa:V'Ie6uprr Ant By3oB.

4-e vrsx.u., nepepa6,lI.qolr .- M.: Anrssc,2jl3.-592c.

200 oK3. e VHI4II
KHI,ITY

flanron, K.O. IlpIarraepbl I{ 3a.I.a'ru rlo Kypcy rpoqeccoB
u arrnaparoB xllMl{qecroft TexHoJIorLIu / K.O.ilanlon, ll.f.

Pouauron, A.A.Hocros. -13-e lI3A., crepeorl{fl. - M.: Anr-

ssC,2007. - 575 c.

100 erg. s VHI4I-{
KHI4TY

fapuena O.P. BunycKHax xnalu$urauroHHafl pa6ora

rro HarrpaBJIeHI,IIo 18.03.01 <XraMra'recKafl TexHoJIorlID), [po-

$ranr <XprvIa.recKafl TexHororus opraHuqecKllx BeIrIecrB):
y.re6no-wreroAl{qecKoe noco6ue/O.P. fapraena, B.M. Ba6aen,
P.P. Mycuru; M-no o6par. LI HayKI{ Poccuu, KasaH.uaII. uc-
cneA. Texnor.yn-r.-Ka3anb: ZgA-so KH]{[Y.2[]6.-1y'4c

66 er<g. n YHI,IL{ KHI{-
TY

w.tBfrfi v
agl{H KCC,TIEJlOB{TEJlifC
,{gtl -vriil Bt lcllTlr}

esaVLVL

t 8



11. OqeHorrHbre CpeAcTBa A;1q TeKyqerg KoHTpofls yCueBaeMOcTIlt [pgMexyTo'ruOfi

arrecrallrru IIo IrToraM OCBOeHUfl AIrCqurIJrHHbr

OqenOqnrre cpeACTBa AJIS llpoBelienvIfl TeKyUIerO KOHTpoiIt yCneBaeMocTI'I' flpoMexy-

TOqHOfi aTTecTa[uu o6ytatottt"xcs vt uToroBofi (rocy'uapcrBeuHofi I4TOTOBOft) aTTecTaqI4I'I pa3-

pa6arbrBarorct cofJracHo rroJro)KeHlrrc o oon.uax oqeHotlHbD( CpeAcrB' paccMarpl'IBarorcf KaK

cocTaBHalr qacTb pa6ouefi [porpaMMbl LI O(bOpMIeHbI OTAenbHbIM AOKWeHTOM'

12. Marepr{aJrbHo-TexHr.rqecKoe OdeCneqenHe AIICqn[JIHHbI

1 2. 1 JIexuuoHHbIe 3aufrTras.:

a. KoM[JIeKT sJIeKTpoHHbIx Irpe3eHTau]Ift

b. aypprropvrflE-31-6a u E -214, ocuarrlelrHbre npe3eHrauraonnofi rexnuroft

(nPoerroP, sKPaH' noYr6Yx'),

13 .2 lla1oParopHbre Pa6orrt
a ) na6oparoput E-412. ocHarqeHHarl AeCflTbIO IIepCOHaIIbHbIMI',I

6) uurerorcfi MeToA[rrecKoe noco6ne, cflpaBoqHzuI JILITepaTypa

n) o6pasurr orqeroB no na6oparopHblM pa6orarrl,

1 3.3 Pa6o.ree Mecro npenoAaBarerr vr cryAeHToB'

KoMrlbrorepauu Pentium 4.,

Pa6oqee MecTo rrpenoAaBaTeJr.f, oCHarrIeHO KOMIIbIOTepoM C AOCTyIIOM B

pa6ouue MeCTa cTyAeHTOB, OCHaIIIeHHbIe KOMIIbIoTepaMI'I c AoCTyIIOM

[peAHa3HaqeHHbre 4nr pa6orrr B gJreKTpoHnofi o6pasosarenrHoft cpeAe.

LIHrepner,
n I4nrepner,

13 OdparoBareJrbHbre rexHoJrorrru

f|pn ury.regl{I{ AIICqIIIJIIIH6I <O6OpyAOBaHue 3aBOAoB OpraHl'IqecKoro CIIHTS3a))

B raqecrse cpeAcTB Br,ByaJllr3allrau uuSoprr,raUl4\I I'IciloJlb3yeTcf, o3HaKoMneHrIe c TexHo-

JrorFreCKprMI4 npoI,I3BoAcTBaMLl IIO MecTy I{x paCIIOJIoXeH}Is. B yre6nOrrl IIpOqeCce ucnoJlb3y-

rorcr cJreAyroque o6pa:oBareJrbubre rexnoJrorllu: rlo opraHLBauI'IoHIrbrM (fopuau: JIOKIITII4' IIH-

AtrBLIAyaJIbHbIe 3aHtTlIt, KoHTpOJIbHbIe pa6orrr; nO npeo6naAal6q[M MSTOAaM u npraen'rau o6y-

rreHr,rr: o6rscH[reJrbHo-r,rJrJrrortputru"re (o6rxcneuue, [oKa3- AeMoHcrpaqux yre6noro Mare-

puaJIaI{ Ap.) u npo6leugble, [o]IcKoBbIe, pe[IeH]Ie yre6nrx 3a1aq I4 Ap'); aKT]IBHbIe (ananras

yue6uoft ra nayuuofi Jlureparypbl, cocraBJIeHI'Ie cxeM )'

Ocuonuue I,IHTepaKTI,Inurre (popubl [poBeAenux yre6urrx gansrufi :

. TBOPIIECKVE 3ATAH.KTfl;
' AlacKyccl't; 

)Boro MareDfiaila H 
- 

IIeKIIuv (nerqua-. u3rIeHI,Ie I4 3aKpeIIJIeH}Ie HoBofo MaTep[ana Ha }IHTepaKT!IBHoI{

6eceIa, neKIIus - ALIcKyCclIt, JIeKIII,u C pas6OpOrt'r KoHKpeTHbD( Cutyaguit, JIeKqI'Ifl c 3apaHee 3a-

rrnaHI{poBaHHbIM}I ouru6xarrlll. ;
y.uelruuft Bec 3aHsruft, npono4uMbx B r,rHTepaKTI4BHbD( (fopuax cocraBilter 35 'racos

Ha rrplreM 2016,20!7,2018 r. u 18 qacos Ha rpueM 2015 r'

r9



Co4ePxanue

1 IleruocBoeglrtAI,IoIIIanJII'IHrI
2 Mecro AIIcuIITIJII'IHrr B crpyKType o6pasonareJlb-

uoft nporPaMMbl

3 KounereHurll{ o6yrarouerocr, tfoptvtupyeMble B

pe3ynbTaTe ocBoeHl,I.f, ArrcqlIrIJILIHbr
4 Crpyrtypa fi coAepxanue AlrcufirlJlllHbr <06o-

pyAoBaHI4e 3aBOAOB OpraHl'IqecKoro clIHTe3O)

5 Coaepxaulle JIeKIII'IoHHbrx salflTtrir no reMaM

6 CoaepxaHlleceMlIHapcKI{x'npaKTHrIecKI{x3aus'-
tuit

7 Corcpxaul{e na6oparopublx 3aHsrI'rfi Alrcqun-

NI{HbI

8 Carraocro.f,TeflbHas pa6om 6arananpa

9 Zcuonb3oBaHrre pefirunronoft cracrerurr oIIeHKI4
gnatruilr

1 0 I4n(poprr,raqlloHHoe o6ecue'reHre ALIoqUITJII'IHbI
11 Oqeno.rurre cpeAcrBa An{ TeKyIIIero KoHTpoJIt

ycfleBaeMocrll, rrpoMexyro'rnoft arrecraqril4 Iro

HTOritM ocBoeHl4t ATIcIII4III'IHbI
12 MatepualrHo - TexHI'IqecKoe o6ecneqenfie Lvc-

III4IUII,IHbI

13 O6pasouateJlbHbre rexHoJIorHI'I

Co4epxanue

3
J

4

6
1 1

1 1

1 3
I 6
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