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oBfl3ATEJIbHoIZ AUCIII4IIJII,IHrI BAPI,IATI4BHoA qAcrI,I EJI9KA AIICqu[ JIL1H(MoAvJIEft) CTVAEHTAM 3AorrHofi oopMbr oEyrrEHr.{t fro HArrpABJrEHr,r}o
ITOA|OTOBKI4 1s.03.04 - (ABTOMATI43AIIVfl TEXHOJIOII4IIEC1;IIX IpOUECCOB Vl
rIPoI43BoAcTB) rIPooI4JIb rIoAroroBKIr (ABT OMATI,I3AUI,Ifl TE XHOJI o f I4TIE CK I,T x
TIPOIIECCOB I,I IPOI,I3BOACTB).

Pa6oqaq npofpaMMa cocraBneHa c yqeroM @e4epanruoro focyaapcrBerr{Horo o6pasoeareJrbHor-o
craHAapra Bblculefo o6paloaaHua tro HanpaBneHr4ro noAroroBKtr 15.03.r]4 <AsroMar.u3atiu,
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I. Itenu u soda,tu ocsoeHun ducuunnunu
I{elrro AaHHoit ALrcrlnr.nrrHbl sBJlterct 3HaKoMcrBo c ocHoBHbrMr.r npHHr-lkrrtaMr4 Mo.lenapoB ayvfl-

a raKXe llocrpoeHlle crarLIqecKHX vt IHHaMr.IqecKux tuo.qelefi c ucrroJ'Ib3oBaHl4eM coBpeMer{Hbtx
IIporpaMMHbIX cpeAcrB. I4lyueuue ocHoB MoAeJII4poBaHI4t rr03BoJrlrr cQop,tvrqpssal5 y cryAeHToB
Heo6xoAltMrtfi o6leur cretluilJlbHbrx 3HaHr4fi B o6nacrr4 MeroAoB MoAenr{poB arrus 14 aHaltlrlac14creM.

3 aA a.r a M u o c B oe H 14 f, y.re 6 n o il Arr crlrl n Jr H H br r B Jr_f, lorc r :

- [pe.IIcraBJIeHI4e npo6nelt [ocraHoBKn qerefi MoAenHpoBaHufl, uu6opa N.{eroAa MoAenupoBa}1.]s.
ilpoBepK14 aAeKBarHocrH MareMarlrqecxofi Mollens Iz MoAenr{pyevofi pea,rsnofi c,roNrrol'i cricreMbr.
a HTe pnp eTarlfi r,r p e3 yn bTaTo B M oAen r.r po B aHVfl ;

- IIoAroroBKa cryAeHToB K cneAyloquM Br4AaM npo$eccraoHalrsofi Aeqrenblrocrn: rrpoeKrgo-
KoHc'rpyKTopcxoft, rrpor.I3BoAcrBeHHo-Texuoloruvecxofi, Hayr{Ho-r.lccJreAoBareJrscxoi H MoHTaxno_
Hala4ovuofi;

- yAoBnerBopeHl4e norpe6uocrefi o6uecrBa B Ksanu$HrlrapoBaHlrbrx Ka,{pax nyl'eM roAforoBKh
cneuu anucToB rro IIpoeKTr4poBaHr.rrc;

- pa:pa6orKe I{ 3Kcnnyarallpll4 cl4creM aBToMarv3a\r4u rrpolr3BoAcrBeHrrbrx H TexHoJrornqecKax
flpoqeccoB I43roroBJIeHI{t npoAyKIILII4 pa3nlarrHoro cryNe6Horo Ha3HaqeHr,rfl, ynpaBneHgr ee xr43HerrrrbrM
rIr,IKtoM LI KaqeCTBOM, KOHTpOJIfl, ATIarHOCTVKV| U WCnSltauult.

flporparr,rua Kypca flpeAnonaraer npoBeAeHr4e JrerrlrroHHbx n ra6oparopHbrx zassrufi.. a raK)rie
caMocrosrenbHylo pa6ory cryAeHToB rIpI4 BbrrroJrHeHvr.r la6oparopHrx pa6or, B ivyAVTopt4v.

2, Mecmo ducqunnuHil 6 cmpyKnrype OOn BO
fiucryuntuga <MoAelIlpoBaHI4e cl{creM H rpo{eccoB) orHocrrrcs K o6qrarersHF,rM Ar4cur4[r,rqrra\4

Bapr.rarr4BHoft .{acru npo$eccuoHanbHoro 6rorca AprcqrrrrJrr4H (Bl .B.OA.I S).

fllr ocaoeHnfl ALra]vrIJII4HbI <MoAerupoBaHr4e cr.rcreM u rrpoueccon> o6yvaFoulgecr HcrroJrb3vK)r
3HaHAfl, yMeHvs, HaBbIKI4, cnoco6u AetrenbHocrvr A ycraHoBKr4, cQopnrnpoBerHHF,re B xoAe r43yqephq
AHcIIaTIJIHH: <lzln$opMauLIoHHble rexHoJIofllI4), <TexuolorHqecKr.re ttpoueccbr aBroMarr.r3HpoBaH]{brx
n polr3Boncrn >, < CpencrBa aBToM arv3a:Jrav H ynpaBneHr4q ).

OceoeHze AI'IcqunnI4 HE'I <MolerupoBaHr.Ie cprcreM 14 npoueccoB) trBrsercq ocHoaoti i1Jlt
nocneAyrouero Ha[ucaHr{s BbrnycKHoft xealr4QvxauvouHofi pa6orrr.

3. Tpe6oeauun K paynbmame.flt oceoeHun duc4unnunot
I4:yueuue AI4cIrI{nJILtHbI HarlpaBneHo Ha $opvrr,rpoeaHr,re cneAyrcLrrr4x KoMrreresuprfi:

Koa
KOMTIETCHUH[I

(Doprvry.tlipoBKa KoM rrereH rrtf rl

06ur Hbre KoMrrereHuuqMu (OKJtb

oK-3
Cnoco6socrF,Io K KoMMyHl4KauHr,I B ycrHofi
r,rHocTpaHHoM s3brKax Anq pelIleHl/.fl 3a!.a'c
ssauN.{oaeficrBr.rt

14 nucbMeHHoil $opnrax Ha pyccKoli tl
MexJt Hr{IIOCTHOfO H MexKynF,TypHo fo

oK-5 Croco6uocrbro K caMoo HU3A\UV H CAM 3OBAHHIO

06uenpoOeccuouarrnrre KoMrereHu HsMu (OfIK)

onK-3
Cnoco6socrrro 14cnoJIr:oBarb coBpeMeHHbre rzH$opuauHoHHbre rexHoJrofHH.
rexHrrKy, [pr.rKnarH6re [pofpaMMHbre cpeAcrBa rrpn peueHUrz 3aAaq
npoSeccrzouzurrsofi AerreJrbHocrr.r

II cuoHafl bHbte KorwtrereHulrqMn (fl

IIK-2

Cnoco6socrsrc nst6uparr ocHoBHbre u BcnoMofareJrbHr,re Marepr4aJrbr ars
I43roroBJIeHV{ uzge]l'uit, cuoco6u peuurya\vu ocHoBHbrx rexHoJroftrsecKux
npoueccoB, aHurvrvqecKl,Ie v qlrcJreHHbre MeroAbr rrlplt pa:pa6orxe ux
MareMaraqecKr4x uo4elefi, Merolrr craHAaprHbrx HcrrbrraHqfr no o[peAeJreH]4ro
Sz:zrco-vexaFlzrlecKax csoficra H TexHoJIofLIqecKI,tx rloKa3arenei varepua,ron. r.t

foroBblx n34elufi, craHAaprHble MeroALr r.rx rrpoeKTvrpoBaHug,, npotpeccr4BHbte
MeroAbr 3Kcnn yararl uu uz Ae tui.t



IIt(-4

Croco6socrbro yqacrBoBarb B nocraHosre rlerefi [poeKTa (nporpalavu), ero
3an^as rIpH 3aAaHHbrx Kpr4Tepugx, rleJreBrlx Syuruuqx, orpaFilaqeHVrx, pa:pa6orrce
crpyrffypbr efo B3ar,rMocBq3efi, olpeAeneHVr4 lpuopr4Terc)B peueHnfl 3aAaq c
yr{eroM npaBoBIIX H HpaBcrBeHHbIX acneKToB npo$eccraoualsHoI AeqrenbHocrl4"
B pa3pa6orKe rlpoeKToe uslerufi c yqeroM TexHoJrofHr{ecKr,rx, KoHcrpyKropcKr.rx,
gKCnnyaTaqlzoHHbIX, SCTeTHqecKIZX, 3KOHOMI4q9CKT.IX H ynpaBneHrrecKI4x
napaMerpoB, n paspa6orre [poeKToB MoAepHa3alrur4 4eircreyroull.rx
ttpoll3BoAcrB, co3AaHVI4 HoBbIX, n pa:pa6orKe cpeAcrB I,r cr4creM aBToMarH3auHU.
KoHTpoJI.g, Ar4afHocrprKtt, ucnrnanufi, ynpaBneHr,rq [poueccaMH, xH3HeHHr,rM
III4KJIOM TIpOAyKIIHLI I4 ee KaqeCTBOM B COOTBerCTBr4r4 C TexHtr.rqecKrzMr4 3aaaH!1jMll
14 I4CnOJIb3OBaHI4eM CTaHAapTHbrX CpeACTB aBTOMaTr4:larlr4r4 pacqeToB t4

IIpOeKTT{pOBaHLrs.

tIK-l I

Cnoco6socrrro yqacrBoBarb: n parpa6orxe rrJraHoB, rrporpaMM, MeroAr.rK,
cBr3aHHbrx c aBToMarUza\ueft TexHoJroftrqecKzx [pOqeCCoB H flpor.r3BollcrB.
ynpaBneHI,IeM IIpOUeCCaMpI, )KI43HeHHbrM Ur,rKJroM npoAyr(u,rzr4 a 9e KarlecTBor\r.
uucrpyxqzfi ro arccnlyaraqdu o6opy4oaaHna, cpeAcrB H cHc.feN{
aBTOMarr43A\rVL yllpaBneHzfl v cepru$nrcauza v npyroil TeKcroeofi
AOKyMeHTaUr4r.r, sxorcueft B KOHCTpyKTOpCKyIO v rexHoJrofr.rqecKyro
AoKyMeHTaIII4Io; B pa6orax no 3Kcrlepru3e rexHzrrecrcofi AoxyMeHrarlr.rH, Hal3opy
rd KoHTponro 3a cocTof,Hr4eM TeXHOJrOfr,rqecKhx [poqeccos, cHcTeM, CpeACrB
aBToMarH3auIlu v ynpaBneHlz.s, o6opy4onauna, Bbr.sBreHHro ux pe3epBon.
o[peneneH14Io IIputrl4H HeAocrarKoB [r Bo3Hr4Karculux HreHcrrpaBHocreft npvl
3KCrrJryararlHu, [prdHsrrz]o Mep no vx ycrpaHeHl4ro H noBbrrueHhro
oQQexrunnocrr.r r.rcrroJrb3oBaHHf,

IIK-I9

Cuoco6socrsro yqacrBoBarb B pa6orax ro MoAenr.{poBaHnro npoAyKrI414.
TexHoJIOflIqecKIrx npoqeccoB, rrpor.r3BoAcTB, cpeACTB r.r Cr4CTeM aBTOMarvrcaig.74r|.

KoHTpoJIt, AI4arHocrIzKLI, ucnbrraleuit u ynpaBneHl4r rrpoueccaMn, xH3HeHHr)rM
IIIZKJIOM rIpOAyI(UUpr 14 ee Kar{ecTBoM c r4crroJrb3oBaHlreM coBpeMeHH},rx cpeAcTB
aBToMarI43I4poBaHHoro [poeKTlzpoBaHuq, no pa:pa6orKe aJrroparMr4r{ecKoro r.J

nporpaMMHoro o6ecneqeHzq cpeAcrB, It cprcreM aBToMarr{:i ar\t4Lr, 14 ynpaBne}{Hq
lpoqeccaMa

B pe:ylrrare ocBoeHr4r Ar4crlr4rrnr4Hbr cryAeHT AonxeH:
3.1. 3Haru:

- o6une 3aKoHoMepHocrlr Slt:uxo-xuMHqecKr4x rrpoueccoB e o6rercrax aBroMarr43aquu pal-rrrzurrofi

Qlr:uuecxoft npupo4rr;

- ocHoBHbIe TeHAeHIILIH pA3BVrrVrs. CkrCTeM aBToMaTr.r3arIItH v ylpaBn(lHl4q H rlx anrapaTfro-
rrpofpaMMH6rx cpeAcTB;

- MeroAbl rtocrpoeHI,If, MareMarvqecKlrx trroAerefi TexHl4r{ecKVX o6r,exros. TexHoJrof14LtecKr..tx
npoueccoB r4 rrpotr3BoAcrB KaK o6rexroe aBToMarr.r3arrLlpr H ynpaBneHHq;

- npaHIII4[bI ylpaBneHLfl,, $oplau trpeAcraBneHldt MareMarr4qecKax tro4elefi o6reK-roe H cHcre]\l
yrpaBneHuq;

- MeroAbr aHaIrvga 0yraarnnenraJrbHbrx csoficrn npoueccoB r4 clrcreM ynpaBneHzq, MeroAbr cnrrrc3a
cr.rcTeM yflpaBneHr4q;

- Mero,4bl cxeMorexHl4r{ecKoro pacqera 3JreKTpor{Hbrx ycrpoftcrn coBpeMeHrrbrx cHct-eM
aBToMarll3arr4lr Lt y[paBneHrla, 6a:onue sJreMeHTbr aHi]JroroBbrx r.r qusponsrx ycrpoilcrn;

- rIpI4HuHnbI opraHl3aurrvr, apxlrreKTypy u xapaKTeplrcrr4Kll ocHoBHbrx tiJraccoB 3BM a c1crepr:
cocraB L Ha3HaqeHI4e orAeJIbHbIX anlaparurx 6loxoB r4 nporpaMMHofo o6ecneueunr;

- TIpIIHIII'IIIbI OpraHI,I3aUI4I,I MHO|O MaIIII4HHbIX KOMnJIeKCOB, JrOKai'IbHbIX, KOpIIOpaT.ttBFrbrx 1..1

uo6alssrx cereft;

- MeroAbI H cpeAcrBa pa:pa6orKll anropr{TMoB r4 rrporpaMM, ocHoBHbre r(oHcrpyK[r,rr4 r3brKa H
cnoco6rt 3ailvcu anfopurMa Ha oAHoM Lr3 coBpeMeHHbrx t3brKoB BF,lcoKoto ypoBr{r;



- MareMarplr{ecKl4e V anfopr4TMl4qecKl4e OCHOBbI, COBpeMeHHbre npofpaMMHbre fraKe.rbl
KoMnblorepuofi rpaQuxu;

- rlpl4HIII4rlbI IIOCTpOeHUfl V TexHrrqecKr,re xapaKTepr.rcTr4Kr4 coBpeMeHHbrx cpcAcrB H3MepHTe,rlnofi
TCXHI,IKI,I:

- ocHoBHbIe noJloxeHl4t rocyAapcrBessoit u ueN4yuapo1Hofi clrcreM craHAaprtr3aqur4 v
cepruQuxaquu;

- ocHoBbI 3KoJIorLIH, opraHll3auw rpyAa Lr ylpaBneHHr KoJrneKTr4BoM r4cnoluureleft.

3.2. Vueru:
- IICIIOJIb3oBaTb OCHOBHbIe MOTOAbI nOCTpOeHI,Iq MaTeMaTl4qecKr,r.x rrlO4elefi o6texlon

aBToMarv3aryu pr ylpaBneHuq pa3nrrqHofi rpu:uvecrcofi upzpo4u;
- I4o[Onb3oBarb MeToAbI TeoppIH yrrpaBneHr,rr IIpu uccJreAoBaHr4r,r H llpoeKrHpoBaHr.ru cacreM

aBToMaru3a\vrkt Lr ynpaBneH r,rq ;

- peaJII43OBbIBaTb npocTble iurfoprrTMbr r,rMnraur4oHHoro MoAenr,rpoBaHun"

- pa6orarr c xaxult-lu6o u3 ocHoBHbIX THnoB rrporpaMMrrbrx cr4cre\{, [peAHa3HaqeHHbrx Ajit
M aTeMaTlrqecKo f o vr uMuT arluo H H o to M oAenr4 po B aHldfli

- nJlaHlzpoBarb ltogelruufi 3KcneptIMeHT vr o6pa6arrrnarr ero pe3ynbrarbr Ha rrepcorralrbHo5{
KOMrrbrorepe;

- oueHuBaTb Tor{HOCTb I,r AOCTOBepHOCTb pe3ynbTaToB MoAenupoBaH[q.

3.3. Bnaaerr:
- coBpeMeHHbIMtI aHaJloroBbIMLI 14 qnQponsrivru 3JreMeHTHbrM14 6asann, 3JreKrpouI{bt.\r t.l

ycrpoficrrantu vt cpeAcrBaMLI l.t:trrepurenbuoft TexHr4Ktr llppt pa:pa6orxe anflaparHo-npofpaMMHbtx
K O M rr Jr eKCO B C r4 CTeM aBTOM aTr43 a\r4w Vr ynpaBneH r.rq ;

- coBpeMeHHbIMI4 rlaKeraMll ltauussofi rpaSurv ttplz BbInonHeHnH rlpoeKTHo-KoHcrpyr(ropcr(Hx
pa6or e o6racrpr npo$eccuonalrsoft AesreJrbHocrrn;

- MeroAbr opraHu3arluu pa6oru B KoJrneKTHBax r,{crroJlHurelefi;
HaBbIKaMI,l OIIeHKH TOqHOCTLI r4 AOCTOBepHOCTT4 pe3ynbTaToB MoAenupoBaHr4r;

- rlnaHl'IpoBarb MoAelsustfi 3KcnepI,IMeHr u o6pa6arrlearr ero pe3ynr,rarbr Ha ilepcolr&'rbHo\l
KoMrrbloTepe.

4. Cmpyxmypa u codepwauue duc4unfluHbt

4.1, Pacnpedenenue rpyAoeMKocrl{ B z.e.l\acax no eudnn aydumopuoil u ca-Mocmonmenattou
pa6omu cmydeumos no cerwecmpnJv,

Cevrecrp

Kornqecreo qacoB

Oopva
I4TOfOBOtO

r(orrTponfl

Tpyaoem-
KOCTb,

s.e./qacrr

B TOM T{I4CJIC

AyAraropsux
Cauocr.
pa6oruBcero JIexuufi Jla6.

oa6.
flparruu.
3AHflTVfl

8
5/l 80 l8 8 l0 t0 l,+3 3x:aplen

[,Iroro: 5/180 28 8 l0 10 l,l3 3xsaN{eH



4.2. Pacnpedeneuue cudoe yue1noil pa1ombr u ux mpydoeuxocmu no *sdtyanu duc4unnuut t

J\lb

pa3-

AEJIA

HanMeHoeasue nloAylefi

KonlrqecrBo qacoB

Bcero
AyAuropuan

pa6rora
BHeaya
pa6ora
(cP)JI fI3l JIP

BseAeHHe. llpe4rr,rer Kypca, ero uenr4 v 3araqu 32 2 2 2 26

2 MareuaruqecKoe MoAen[rpoBaHue 38 2 2 2 32
a
J Texnuqecrcze 14 rrpofpaMMHbre cpeAcrBa

MOAeJrI,rpOBaHUt
34 2 2 2 26

AT MeroAu MoAenv poBaHr.rq 34 2 z 2 28
5 MolelprpoBaH14e npoqeccoB $yuxquounpoBaHr.rt

CI4CTCM

33 2 2 alJI

tr{roro: L7l 8 l0 l0 143

4.3. Teuamuqecxuit nnaH no eudau vrteduoil denmentnocmu
JIercquu

.l\l!

n/n

Horuep
pa3AeJra

Ar.lcurrrrJlHHbl

06relr
qacoB Teua Jrenrrun

Y.re6Ho-
HafJIgAHlrle

nocoduq

2

floHqtue Mo.qenu I,I Mo.qenr4poBaHrz.s. MolenupoBaHue
KaK MeroA HayrrHofo [o3HaHr,r.s. KlacczQraxauur
uo.{eleft I,I Br4Abr MoAenr4 poB aHvrg,,

flpe:eHraurar
PowerPoint

2
z

2
OcuoeHue rpe6onauur,K MareMarr,rqecKuM MoAerqM
cI,IcreM. 3ranu MareMarl{qec Koro MoAenupo B atufl .

flpe:eHraqur
PowerPoint

a

J
2

flporpavlrurre cpeAcrBa MoAenr4poB arrufl..
Mo4enrzpoBaHHe cucreM H t3btKr,r rrpofpaMMupoBarr].{s.

flpe:eH'raunl
Powerl)oint

4 4 2

VIlesru|uKaur4r rexHoJtorr4qecKrzx o6re:x-ros
yrrpaBJreHur: Tr4noBbre MoAenr4 o6tercros ynpaBneHLrfl;
MeroAbr u4eHru$nraquu o6rexros yrpaBnerrur.
flpuueneuue MeroAoB perpeccr4oHHoro rr
Koppenqrlr4 oHHoro aHarrkr3a B MaTeMaTr,re€cKoM
MOAeJTT4pOBAHUV.

flpereHraur.rr
PowerPoint

llroro: 8 .racon

tI KTHqECKIIE

J\b

nln

Houep
pa3AeJra

A|{CUIlTIJIHHbI

O6rem
qacoB Terr.ra npaxTuqecKoro 3aHqTHq

HanMeHosaH.
na6opalopnu

Yqe6so-
Ha|-rqAHbre

noco6nrl
I I 2 I4ccreAosaHr,re xapaKrepr.rcrr4r(

paclpeAenelrprr cryr{afi Hsrx BeJrH r{r4H.
ayArr.rropHq

Itlq 30

N4eTOAHqeCKOe

noco6ne

2 2 2 I4ccregonaHue Koppenrur4ousofi
3ABI,ICI,IMOCTII

ay^t Topvt
-ltls 30

MeTO.lh L{ecKoe

noco6ne
1
J aJ 2 flocrpoeuue MareMarr.rqecKr4x rrlorenefi

cHcTeM 3r(Cilepr4MeHTaJrbHbrM MeToAoM
aylrr.rroprzt

Ile 30

N,reTojlH qec Koe

noco6lic
4 4 2 HaxoN4eHze ypannenr.rfi perpeccutr ro

AaHHbIM IIaCCI{BHO|O a aKTI,TBHO|O
3KCnepr4MeHTa

ayn;nToppr'l
Itls 30

NleToAhqecKoe

noco6re

5 5 2 Molenzpyrorque flporpaMMbr, rraKerbr
[pr.rKnaAHbrx [porpaMM, 6agu AaHHbrx,
6u6luorexu troaeleft.

ayAhropat
Ils 30

MeTOAhqecKoe

noco6ue

Llroro: 10 qacos



JIa6o raTopHbIe

i\t
nlrl.

Homep
pa3Aera

AHCUUNJIIIHbI

O6reu
qacoB Tema la6oparopHoro 3aHsrHq

Haulreu.
aa6opar.

Vqe6rro-
HafJtflAHbtc

noco6rs

I 2
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6. bte mexHoJlozau

Ce-
MecTp

Bua
3AHSTHq

(JI, fIP, JIP)
Hc no.luryeM bre r HTepaKTH BH bre o6pa:onareJr b H bre rexro,,rrD'H ll

TexHolorug MoAynbHofo o6y 
^ COAEPXAHHN

AHcUHttnHHbr Ha AocraroqHo aBToHoMHbre pa3Aensr (ruro4yrz),

Hbrx ftpofpaMM _ no3BorfleT
HVA Ha BCex ypoBHrX.
HaqeHbt KaK An, ayAaropHoil, raK h

tt Ar".fi--_-l
I

)BbtBarb 
Ibr{bre 
I

Hr ycBoeHuq 
IsHaHHfi B paMKax MoAynr Ha onpe4eldn un^u, I

TexHoJror,r 
'o3Bonrer 

npenoAaBarenrc {poBarb 
I

SopvrpoaaH,rc pa3HocropoHHeil r,rrHo ;:.*, I

orHoct4Tbcfl rc nHSop^,raqn,, yMeHHro or L peueH,r 
I

rtocraBJleHHoil gatauu. 
I

Ko,r-sr
qacoB

4

4

,1

4

4

.l

7,8 17, JIP

[{roro:
24

KoullexcHoe I'Ic[oJIb3oBaHI4e n yve6uou npouecce Bcex Bbrrrre r{a3BaHHbrx .lexHoror., iicraMynzpylor JI HyIo aKTHBHocrb, pa3Bl4Baror rro3raBareJrr,Hbre npoucccbr.cnoco6creyror $ , KoropbrMrz Aon)KeH o6larars 6ylyuuhcr1euua,qr4 cr.
Atts noBbl arpl{BaeMofo Marepr{i}na npr,rMeHrrorcr oopa:onareJrb}Jbre

TeXHoJIorIrI{' ocHoBaHHbIe Ha npI'IMeHeHI{I,I cleUHanI43I4poBaHHbIX nporpaMMHbrx cpeA H TexHaqecr(HXcPeAcrs pa6orrt c zH0opuaquefi. Haupvvep, JIeKIIT4H c Mynbrr4Me4niHuna corpoBoxAerrLreM. c
14 CTIOJIb3O BAHLICM 3NEKTPOHH rX YUC6UZKOB B II{CTAHIII4OUTTOfi Q OPUE.

B paMKax Aaugofi nucuI4nnI4HbI rIpI4MeHf,Iorcs 14HH.BaTIUoHI{[,]e MeroAbl, ocHoBaHHbre ,a
I4crIoJrb3oBaHaI4 coBpeMeHHbIX AocrlIXeHI{it uayxu z nHQopvaulroHHr,rx rexHoJ,rorr4 fi a o6pa:o eauzn. OttutIpeArlonararor npLIMeHeHI'Ie uu$opr'raqil oHHbIX o6pasoeareJrbrrbrx rexuo,Torr.rfi, a TaKXe yuc6uo-
MeToAHqecKLIX MaTepl4ilnoB' cooTBercTByloUnx coBpeMeHHoMy MI4poBoMy ypoBHro. B rrpoLlccce
tI P C N OAAB AHVTfl AIdCI]UII JII4 H bI :

LIcrIoJIL3oBaHHe Mynbruuenaft urx yve6uuxoB, pa3MeueHHbrx s OHY <Z uryar> :
Hcrronb3oBaHne o6yuarcunx I4Hrepuer_pecypcoB;
npoBereHr're rexqufr B nucraHur{onHofi Qoprrae c ucrroJrb3oBaHHeM BVneO-KOHoepe}rurr4 e Zoonr:
o6ues Merorl'IqecKIIM14 MarepI,IanaMrr nocpe.qcrBoM elexrpoHuoft trtoqrbr, MecceHAn.e,or].

coulraJrbHbx cerefi;

croBbrx cper,qrq ilpoBepKn zuauuil cry/Ie H.f o B,

BXOA 
OHAOM oUeHOqHbIX Cp()ACTB Ant{ npoBeAeHzt

K.HT 
arrecrarll,tu. <Dona Br(Jrroqaer 3aAaHVfl !,11g

rrr.{cJre B Br4pryanbuofi o6yuarcutefi cpeAe Moodle.
MeroAuqecKoM KoMnJreKce Aucrlr4nnvHbr. Zcnolrt-
pa6ora; ayr[TopHbre caMocrorrelsuue pa6oru;
coo6ureune, AoKJraA; Te.TlrpoBaHae (n roM r{H.ne B Br.rpryaJ,rbHofi o6yuaroueft cpeAe Moodle).



7' oqenovutte cpedcmea dnn meKyt4ezo KoHmpoJtn ycne,aeMocmr, npoMutcyntortuouommecmaquu no umozo'Dt occoeHun duc4unnunat u yue6uo-uemoduqecxoe o6ecne,tettue
c LMoc moamenu uo it pa6o mu cmy d e n mo e

!l'r oqeuru Kar{ecrBa ycBoeHpIf, I(ypca ucnonb3yrorcs cneryrorurae cpoprvrr,r KoHTporrr:
renyunfi - KoHTpOnb BbrrroJrHeuur na60paropHbrx pa60r, r..rrpo"unr.;
py6exusrfi rpeAnonaraer r{crroJrb3oBa'r4e recroBbrx Marepr4anoB AJ' KrlHTporr :uaHufr;
uro ro n nr fr ocyurecrBn fl,er cfl, rrocpeAcrBoM TeprlrpoB aHafl H 3K3aM err a.Korlrpo;rr caMocroqre.ruHofi pa6or", cryAeHToB ocyulecrBnqerc, Q noMourLro rcoHrpo,rsrroirpa6o'mr 14 orBeroB Ha recrupoBaHLre.

O6pase4 KoHmponbHoil pa6omut no me.tve:
<cnocodu nocmpoeHun Manxe.Mumuqecxoil nodenu Ho ocHoBe vucJt€HHr0zo SKcnepuJvreHmoD,I{e'ls pa6orul' Kourpolrua-a pa6ora .sBrrercr caMocroqreJrr,Ho BbrrroJrHreMbrM 3aAaHUeM,npeAHa:|HarIeHa rIpoBepKI4 ycBoeHLIq o6yvaeusltr,t ocHoBHIIX MareMaru rrecKr.rx aHcrpyMeHroBKoMrrF,rcTepuoft rpa$raru.

I, o6uue cBeAeHr.r.rr o MareMarr4rr..no3ulolXll#lu"r, (oparnHan, MroAerrb, MoAerrrpoBarrlJe.
c 14 creM a, czcreu uufi rroAXoA, MareMarr4 rrecKa, lrolen r).2. OcHosHtre rrrrrbr rrro4elefi rLrIpoIr{HaMaKv (rveevuar MoAenb c :acrofrnullru roHava).3. Pe:y*raru r{r4cneHr{ofo 3Kc[epr4MeHTa, BbrrroJrHeHHrre sa frK.

Hr J\b 2

e u $usauecxoe noAo6se).
qeesHar MoAeJrb c o6parusruu nororcava).
JrHeHHbre ua flK.

o6pase4 mecma dnn npoeedeHtlfl umozo,ozo KoHmpottfl no umozaivt ocBoeHu.q ducqunt,ubt, o muK)t(ednn rcoumpont caM ocmonmetuuoit pa1omut cmydeuma.
Tecm JV|I

Vrcasauun: BuuuarelrHo [por{HTafire $parMeHT rrpeAJroxeHr4fl r.r yKa)Kt.rre Bapr4aHr_oKoHqaH}.ie
?TO|O npelnoxeHHr.

Korzqecrs o zatauuir - 20.
Bpenar recrr.rpoBaHus, - 40 rraaHyr.

I' Karcoe Bbrc*a3brB''ue 
'auloree 

rorrHo orrpeAeJrqer ,,orrsrue <<moAe.ns>>?1, ToqHar Konr{r optrrkrHana
2. opr4rr,rHzrn B Mr,rHuarrope
3 o6par oprrrr,rHana c Hau6oree npucyurt4Mu eMy csoftcrnaN,rz
4. Ha.{anrHsrfi 3aMbrceJr 6yayruero o6texra

2. KonrnsrcTepHoe MoAeJrnpoBaHrre _ 3To:

MU cpelcTBaMr.r
ero KoMrrbrorepHofr MoAenl.t

Mnbrorepa

l. Morenb asroNao6zrq
2. c6opHar rrpaBr,rn AopoxHoro ABr.rxeHr.rfl
3, Soplryna 3aKoHa BceMr{pHoro rsroreHn,
4. HoMeHKnarypacilucKaroBapoB HacKJraAe

4. Marenraru.tecKoft MoAeJIr,ro flBflqercq:
1. Molenb aeroN{o6rars
2. c6opHrzx [paBr,rn AopoxHoro rBzxeHr4q
3. $opnryna 3axoHa BceMr4pHoro rsforeHu,
4. HoMeHKJrarypa crrncKa roBapoB Ha cKna4e

10



5. Lllr$opuaquonuofi MoAeJrbro sBrqercq :l. MoAenb aeroNao6lurq

c 0onpoTr4BJreHr,reM

l' MoAenb ABuxeHr4s rera, 6poueHHofo noA yrJloM K ropt43oHry2. MoAeJrb 6poyHoncxo.o l""x"nr"
3. Mo,qenb raflHr4s, KycorlKa rb.[a B craKaHe

:

fpaMMa, 3KC[epLIMeHT, aHaJlpjt3, yTorIHeHHe
, 3Kcnepr.rMeHT, yror{HeHue sbr6opa o6rercra

MMa, aHaJII43, TecTI4pO BaH I,Ie

fpaMMa, 3KCrrepr{MeHT

l. rr4 rroreraqecKoe ortr4caHr.Ie MoneJrH

JrooaJrbHbx 3aKOHOB rlpr4po,qbl

JrooaJrbHbx 3aKoHOB rrpl{poAbr

I, perxeHr.re 3araqv Ha KoMrrbrorepe
2. HccJreAoBaHLre MoAenr4 c rroMorrlbro KoMnb*orepHo' nporpaurru

$zsuvecxux 3Kcneprr MeHToB
Kr4M 3KCrrep14MeHTOM

peHrreM:
- cKopocrb, k _ rcoe$Qr4rlueHr
- [epeMeueHr4e, k _ ross@nqneHr
AaBJreHr4e, k _ rcoe$QrzutreHT

nJrorHocrb, k _ rcoeQ$aur4eHT
ufi, 6es yqera BHyrpuBr.tAosoft KoHKypeHqulr (r _

oTHOCTI, nacutrqennq):

2. dN/dt = rN
3. dN/dt: r(K-N)
4, dN/dt: r

14' HenpepblBHaq ('norucruvecrcan) MoAeJrb qncJreHHocr' nonyflq(nii c yqeroM erryrp'errAosoi.lItoHl{ypeHuuu (r - cKopocrb pocra qHcreHuoctl.t, K _ trpeA€,rrnaq [roTHocrb tf iacbrulenun):1. dN/dt : rN/(t +N)
2. dN/dt = rN(K _ Nyf
3. dN/dt: r(K_N)
4. dN/dt: r

ll



li;*H"trep'aq MoAeJIb "oeepess" He Morcer 6rrrr rpuMe'eHa A,,rs orrirfM'3aur'
l. olctyxunaHrze B Mara3r4He

? rele$oHua fl oral\r4n
J. KOMnbroTepHa, ceTb c BbrAeneHHbrM cepBepoM4. cnoprr4BHbre copeBHo BaHLrs,

16. B troae.nz ttovepeAb" 
c.lryvaiilrr,rft trpoqecc eopuupoa a11flolrepcAa sBrqercs:l. MapKoBcKr.rM

2. HeMapKoBcKlrM

3. luHefturtll
4. KBa3ncrarruoHapHbrM

17' lt'nn MoAeJIIrpoBaHns oqepeAlr MeHee Bce,-o [oAxoArr pacnpeAeJreHue AJrrreJrbHoc' o]r(]rAaHnfl:] paBHoBepo.f,rHocrHoe
z. [yaccoHoBCKOe
3. HopManbHoe
4. 3xcnoHeHrllraJlrHoe

18. Meroaorrl c.nyvafinbrx rdcrrr,rrauuit (ruero4 MoHre_Kap.lo) neeorMol6go BbtrrtycJl{Tb:

2. nnoqanb
3. qncJra (Da6onaq.ru
4. KopeHb ypaBHeHr4s

tn' 
| ""T;#il ;I"T:lltrX;: MoAerru c.rvuafiHoro 6nyxqaH'n roqeK HeBo3Mo,(Ho H3yqarr,:
2. 6poyuoncxoeABr.rxeHr.re
3. 3aKoHbr KuHeMarHKr4
4. Te[JroBbre rlpoueccb]

eHqrru Arfl cryqas AByx flo[ydrflunfi c .racnefrHocrbrc Nr rr N2 rr,[onyrqrluii; Kl, Kl - npeaeflbHbre flJrorHocrn uacbrulerru s; all,n)
2N22. dN1/dt:.1-\1(*l _ al2Nl)/Kl; dN>2/dt = r2N2 (K2 _a2lN2)/K23. dNl/dt:rrNl (Kl - Nl - ar2N2)rK1;dN2/dt: riNzlrz _N2 _ a2lNr)/K24. dNt/dr: rtNl(Kl _ N2yKl>; dN2/oi:,zNifrcilNrlrcz

OTBETbI

B CJreAyrounx

I A arr o n peAerr e H 14 e ..,*l#ff"1 i::#r-*l]il#t""#il#r" I x p a 6 o r
2. 9ro raxoe KoppenrquoHHbre auatuz?3. rlro raroe sMrtupltqecKafl rr4Huflperpeccaa?4. tlro raxoe perpeccproHHrrfi aHarus?

e4eulas, pefpecclroHHOro aHa,rusa?
e rpaHcrIeHAesrHofi perpeccu rz?
sHerrlrft r4 KaK oHa [onyqaetcq?
r BOCnpou3BOAIrMocTr.r, oTHOCV'reJTbrrofo

9. lllan pacvera ypaBHeHr{, perpeccua.
10. 9ro raKoe qr4cJro crenesefi ceobonrr.

I J 6 a
J ll 2 l6) 2 7 2 l2 t7 4-J 2 8 I l3

r4
2 l8 34 a

J 9 I
4

2 l9 35 4 l0 l5 4 20 J

t2

cPeArtero.



11. Kar
napaJrnenbHbrx

12. Karc
(npu ualuuuu

13. rlro
14. tlro
15. Kax

npoBep'Tb 3HarIl4Mocrr xoeQsuqul eHToB ypaBHeHr4s perpecclr14 npa orcyrcr.B14 r-jotrbrro B (npu ua:rrzv vu ilap ail ne.rr6 H brx onHro a ) ?
npoBepl4rb aAeKBarHocrb ypaBHeHr4fl pefpec cuu ilpil orcyTcrBr4lr [apannenbHb]x olbrroBnapilrnenbnrx onrrros)?

Aenarb ecnu ypaBHeHr{e perpeccprr4 He aAexsarHo?
Ha3brBaercq |IO3?

napsnpoeaHza?
nst6upatorcr Saxropbr [naH,poBaHvIs,, r4x ocHoBHrre (6a:oarre) yponHr4 r.r 14HTeDBcLtrrbr

oaovr llO3.
s |I@3?

aHr4poBaHr4q fl@3 (,uoxa:arn srz ceoilcrna)?
uuueHToB ypaBHeHLm perpe,oczz?

cxofi volelu?

KaK cneAy pedonaHue aAeKBarHocrA MareMarzqecrcofi Morenh 14

22.

23 ' 
t1lXi.lfl3;ecKl4x 

ruo,erefi ronyqeHHbrx ro pe3ynbraraM

a.

eMeHHoi, qro raKoe repM, rrpHBeAHTe rrpHMepbr.
aHaroroe Jrorr4 rtecKHX oneparl 14 ir <d4>>, <VI JLV\ >,,j1 o3rI4 onepalrlll4 3KBIlBaneHTHbI lpoue.4ypaM MaKcI4MI43awu Lr MVHuMrl:aunH coorBercrB]Toulr4x QynrcuafrI4CTI.IHHOCTI4,

enl4.

n14poBaHAr.

B MaTeMaTHqecKoe onHcar{He rIpoqecca.

3l . llouqrr4e rerrnoBoro 6alasca.
3 2. Bno'{Hsrft rpuuqun nocrpoeHr{s MareMaru.recro' MoAenr.r.
3 3. Bzau MareMarr,rqecKr.rx rnlorelefi .

34. flonsrue clrcreMbr AonyuleH ufi npu ,,ocrpoeHr,rrz MareMarr.rqecKux Mo,{e.Jre[.35. Moaenb vAeaJrbHoro cMeueHlr.s.
36. Moaenr r.rAeaJrbHoro BbrrecHeHr4q.

flpnnrepHslii nepeveHb BotrpocoB K sK3aMeHy
l. floHsrue (MoreJrb). Mo4errapoBaHne xar uercir HayqHofo [o3HaHr4q.2. Klaccu$ unaltuv proAeleft 

.

3' o6rqrae rpe6ouaHzr' [peAbflBJrfleMbre K MoAenqM , vrepapxutir.lone,refi.
4' Knacca$LrKa\ufl voAeleft no csoficrsav o6rexroB r,r pe]KrlMarra SyHrcqzoHl4poBaHur. (flprlvepsl).5' Brzlsr uorelefi (axoHorpa$uuecrue, czMBoJIbHbre, HeqerKlrc, ,rort4rrecK'e, ror.HKo-Jr4 Hf BHCTr'rqecKAe' ceMr'rorrzqecKae, ceMaHTlrqecKr,re). (rlpuveprr).
6' flocrpoeHl'e MareMar'qecKlzx trlo.qeleft cacreM 3Kcnepr4MeHTaJrr,Hr,rMa MeroAaMr.J (ocroeur,retloH'f,T't L o[pereneHur (perpeccvfl', gJIeMeHTbI TeopHI. BeporrHocr, H MareM*raqecxoft cra.r4cr.r,rKr].crarrrcrr4qecxr.re orIeHKr4 rr rrpoBepra rzlore:)).
7' o6uae cBeAeHI.q o MareMarl4gecKoM MoAenIlpoBaHtL (opuruHan, Mo,{eJrb, MorenzpoBar*.re.

)nb).

oe u QnszvecKoe nogo6ue),
ToAbr, 6loqurrfi npusuan).

I L OcHoeHrre
12. OcnosHrre
13. crpyxryp 

enI4PoBaHLrq'
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B MaTeMaTAqecKOe orrHCaHlre npo{ecca.
pulreur).
brM aKTr4BHoro 3Kcnepr4MeHTa (nolurrfi Sar<roprrr,rii

17. OnpeaeJreHr4e reHepanbHofi coeoxynHocrrz a eu6opxz.
1 8. Koppe.nxqzoHHrrii aHaru3.

oBaHhr.

JIO,

ui,r.

upoBaHr.rq.

>KUBAHUfl,.

6a:onue) ypoBHr4 u r.rHrr3pBaJ,rbr Bapbrzpo BaHus.
o3.

r4poBaH14e.

rDopvrr
TecTr.ipoBaHr.re.

Konrpons caMocrosrelusofi paOorsl cryAeHToBKoHTpont caMocro'trTelrsofi pa6oru cryAeHToB: KoHTponbHaf, pa6ora, orBerbr r*l

8' vqe1uo-lwemoduqecxoe u uuQopnsquoHHoe ofuecnerteuue duc4ttnnuH,bt
8.1. OuroeHaq rrreparypa
l' fyna X" To6oqsux f' kotn"to.epHoe MoAenLrpoBaHrre n {usnxe: yve6Hoe noco6ae. - M.. Mrp.2018. - 432 c.
2. leopeqr<uft C, Z.MolelzpoBaHue chcreM: yve6uux. _ M.: ,, KaneMHr,,, 201 g. _ 3 l6 c.3' MareltarLlqecKoe MoAenI4poBaHI'Ie xtMrKo-TexHoJrorlrqecKr.rx o6lerctos c pacnpeAererJrrbrMH

ff"?'#,ff"rio{tiu-r\;t:t 
An' Bv3oB / r' B. vucrqxosa, A. H. norocrzH, Jr. B. ionnq.uu. - cr6.:

*0"."1"ffi ,t;i -l;T::ttepHoe 
MoAenl4poBaHue E rrpr4Mepax t4 3a*aqax: yue6Hoe noco6ze,

5. CanzH f.Z. CracreMHoe MolenprpoBaHr4e cJroxHbrx npoueccoB: yue6unx n.rrs By3oB, _ M.. @a.;uc.2020. -739 c.

6' czAe*HuKos c'vl'' llonaruu^A.f. MolerapoBaH'e cprcreM: MeroAr,rqecKoe noco6ue D,rrrrexHhrrecKr.rx By3oB. _ HosoN,{ocKoBcK, 2019._ 100 c.
7. [leHHon P. I4vu-taquoHHoe MoAenprpoBaHue clrcreM _ acKyccTBo H r{ayKa: N{eroAHlrecKocnoco6ue. - M.: Mrzp, 2019. _264 c.

t,a, n"t;-t-'ffi?i# ;r"r|:;:r; I 
u '3afiqes A'A. Ha.rana KoMrrbrorepuofi rpagaxu: yve6uoe roco6He . -

8.2. {ono;rHrrerbHaq Jrureparyp al' AxHa:apona JI'c'' Ka$apon B'-B', onrtMlz3arlus 3Kcrrepr{MeHTa B rrpo,3BoAcrBe: MeronnrjecKocnoco6ae. - M.: Xanrus,20ll. _ 362 c.
2' lefiv A'M' Mero4u nAesrz0r'rr alfuu A.rHaMr4r{ecKux o6rexron: Meronuqecroe noco6rrc ..1.r,TexHhr{ecKr4x By3oB. _ M.: 3Heprun,2019. _ 762 c.
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M., xir"T,T;ii !*;BseAeHHe 
B MoAenHpoBaHI'Ie x'Mrr*o-rexHoJrofusecKr..x rrpoueccoB: yve6Harc,

4' Jle6eaes A'H' MoaetupoBaH'e B HayrlHo-TexHr{secKr4x HccneroBaHr,rfl(: Meronuqecrcoe noco6HeAJrr rexHzr{ecKux By3oB. _ M: palrao H cBr36, 2015. _ 177 c.5' Kaoapon B'B'' flepoe B'JI', Meuralxuu n.u. nprnrrr4rrbr MareMarr4r{ecKoro MoAerapoBarr4,xHMr4Ko-rexHoJrofr4 qecKux cHcreM: Merorr.rqecxoe noco6ze, _ M., Xu v6g,2016. _ 466 c.

no"oul,".it;:-irJ;rY#:{Tfi;tJ"t MoAenI'IpoBaHr4e s xzrua.recrcoii rexHorror'a: MeroA,qecKoe

8.3,._ flporpaMMHoe o6ecneqeH ue n Vsreprrer_pecypcbrI' Haquonalruufi orxplnslfi yHl'IBepcr4rer <<r,ruryur>> https://www.intuit.ru/studies/courses/Igl48/info.
2' Pecypcu slercrpouHofi 6u6tuorercu (Nreroru.{ru u nparo'KyMbr ro r(oMnF,}orepHoM),MoAent4poBaHurc) - Marepl{an:H caitra: http://www.iwirpx.com/files/infbrmatics/mLodelling/
3' 3lexrpoHHble pecypcbl Poccraficrz* ,n"r,rporr"r* 6u6lzorerc 1nrero4,"vnu a [paKTr4r(yMbl 

'o
KoMrlblorepHoMy Mo'4en,poeaHlaro) Marept4€ulbt cafira: http://savestud.su/meto dichkir21IrKompyuternoe-modelirovanie-zadach-optimizatsii.html

4' crapuxos A.B., Kyute"a Irr.c. 3xosoMt4Ko-MareMarr4qecKoe r4 KoMnMarepHanbt cafita: http:llag'.halyavchik.co mlitemla02leg42-d93c-4704-a07, ,Hff#le,MoAenapoBalrrrc

8'4' MeroauqecK'e yKa3a'uq r Marepuarbr rro BuAaM sa'srufiMeronzqecKrle yr(a3aHr4, rrpeAocraBJr.,rlorc, cryAeHTaM B BHAe reoperr.rqecKr4 x npen[ocburoK ( r]3neKTpoHHoNa ezle) r la6oparopgbrM pa6orarrl.

, 
"0"3#;Jf,'ff;[Xt;ffipHb^4 

pa6orav cneryer ogop^anars B coor ercrBt4, c o6ulavn rpe6onarrHrvH

flporpanalrHoe o6ecneqeure coBpeMeHHbrx^- nHsopnaa uHoHHo_KoMMyHrrr(auuoHFrl,rxrcxlrorlor-rfi: windows 10, cpe4crBa npocMorpa Google chrome,'M's offl;; e 2010, MathcAD, Mallab.Mathematica,

j. M a me p uaJt r, H o -mex H u.te c Ko e o 6 e c n e q e u ue d uc 4 u wt u u o t{nr ocyrqecrBreHuq o6pasoeareJrbHoro upoqecca tro .rr.rcurrnrtuHe <MoAenr4poBaH ve alcreM t4

''poueccoB> rpe6yorca HuIJIInque xovnsrcrepHofi TexHr4KH c ycrar{oB..rrsHHrrrM coorBercrr]yrorrrH\4[porpaMMHstv o6ecneseH'eM u Apyroro o6opyaonaHl4t' rloAAepxr4Baroulero rrpoBeneHr4e r]pe3eHrar'rii"rlocrpoeHl4e [poeKTHofi Aoxypreura\vpl, BeAeHne rpyunoaofi o6pa6orxu, BbrxoA B cerb zurepHer. l-arxerpe6yerc'a o6ecne'{eHrre nrzTepaTypoft, r(oropyrc B Aocraroqnou o6reve MOXer rtpeAno)r(r4Tb 3neKl.poHHa,6n6luorexa,qr4rarrbHsrfi san'$u'nuaslafrfv-au. T.f. tuee.reHKo B r. prr6szua u B! c Meron4.lecKr.rNJr..jMarepHanaMu [o nr4crl[rrJrHHe B Br{pryaJrbHoi o6yvanqerl cpeAe Moodle.

Kapra o 6ec ne.{eH u s Au'.\Hrrnr4 H bI yre6urnl u Mar eprr u*MLt :
!{! n/r HaHMeHosanr,re Br.ra <Do IIa

3ne rcrpoH H ax 6u6 nt ot erca -
xaQelpa AT|III

-------:-
JJreKrpoHH as 6u6 nuorexa,

rcaOelrpa ATllll
Merzarerca raSe4pu ATn[

-

I ropriur qnnhana fll-V nv. .f.l-.
UjeeqeHxo e r. prr6suua / Moodlc

y rrcoHo-MeToAt4 qecKa-g nr4TepaTypa IIo
AI4cIIlrnnaHe <MolelupoBaHae c?IcreM lt

npoueccoB)

Onncanne na6oparopurx pa6or

Myrlr"noe4rafi uue Marepr4anbr

3lexrpouurrft

2 3nexrpouHrrfi
(Word)

J
CeresoE

4
Cereeofi
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ooec[eqeH ut AUcJluilJ lrdHht
Honrep

ayAHTOpI|I,|
Kol-

BO
(Dopua

Ayruropws
J\b30 l0

+FioBaHltflOpraua:auHg ,Ta@
.4ocryn r o6pa:onareJrrHbrM p..yp.u, 

"oBpeMf, caMocTorre,rr,sofi pa6orur
cryreHToB, pa6ora c Myn[,T],rrveAHr-t-
H6rMH MarepuuraMr ua la6oparopHbrx
3AHSTIIgX

I 0, Memod uqecKue peKovwe
Pa6o'Iaq yue6uax npoipurru unJtuHbt

B coorBercrBl4ll c'rpe6oeauaguu @ M H rlpoqeccoB) cocTaB,qeFra
HanpaBneHI4Io 15.03.04 <<AsroMarra3ar\un rexHonor'qecK,X rpoqeccoB ,tfifiH:Jff:Ttfi.?il,::][naHa no npo$znro rloAroroeKl4 (ABT. Ma:ru3arr'grexHoJ'IorlrqecKr.IX rrpoqeccoB rzr .,poa3BoAcrBr.

MeroAuqecrne peKoMeHAaqnr AJrfl cryAerrroB
Meronn.{ecKr{e peKoMeHrauur4 An.a cryreHToB coAepxar:

TeMarLr r(y la6oparopnrrx pa6or;
nJraHbr la6oparopuux

ZsyveHze ArrcrJr.rrrJraHbr amHlIX zaAanuil,
la6oparopHlle 3aHsrl,r.g. llexuu BKJ'IFor{aer JIeKrIAoFrHbte.
HecKOJrbKo TeM. Pa3lel Moxer conepr(a] b

Kypc cofipoBox(ralor na6oparopnue pa6oru. flp, [orroroBKe K ,ra6oparopHrrrra 3aHflrvflMcryneHTaM Heo6xo4zrvro caMocrorreJrbHo n3yuurb peI(oMeHIyeMyro narelparypy, orBerarb ftaKoHTpoJrbHbre Borrpocrr. B reqeHr4e ceMecrpa Kax(Ibtfi cryleHr AonlKeH roAroroBr4rb xors 6u ojlarrAOKnaAbr Ha TeMbr,

;;:#*"#[#ffi'J#ffiil"1i"1?i,lli';eo6xoravo Hcno'rb3oBarb rrvrreparypy, ]rMerorqyroc,
I4 ronorrHrlTeJrbHar naTepaTypa. ;uotz la'reparypbr BXoAr4r ocHoBHat
yue6uo-nreroAaqecxofi n^rLpury Kapre o6ecne'{eHvlfl lrltcuun,rlrrbr
tlpeAnonaraer r.rcrroJrb3oBaHze pa3 eHur :nanzil tto Altcr(Hr;]Hlc
Moxer ocvqecrBnnrbcn n Qopve recra H 3K3aMeHa. Bonpocrr n r*ruffil"i3ili;fi:::::'J--|jfffi;rrpzBeIeHbr.

ICHTOB
iuaqure,rrnslfr od nev
) MaTepHana. y.re6rrorl
't{KyMa, caMoKOHt.pojr bTecrupoBaHr{r; BsrrroJrHeHze [porpaMMr4poB,aHHbrx zalauuit. ills

noreHur4arla cneryer rro Bo3Mox;y;J"?Tf:"il*TX;'ri-Xtfi:,#'r.?T# Koro
BLITI.JIH.HI4I4 vlMr4 Tex ,LTH HH'IX za*auwi,, 

"u*. ""r.rynu." " po'rr,r Kor{cyJrbraHT,a, Ji:ncc,'IenoBareJlt.

floAroroeKa K B6rrroJr HeH n ro .ra6oparo pHr,lx pa6orllparcraxyn'r cnoco6crey-t no""r,,reHaro KaqecrBa zaa,uit cryAerrroB, 3.ro TBoprrecKr.re 3aAarnA.y r'ry6'rrrorq ue 3HaHufl cryAeHTOB n zx nposeccrr oHaJrbHOfi 4er relsHocrr.r.I{elr npalffHl(yMa - o6ecneqzrt rercyuzrT KoHTponb HaA 3HaHH flMu cryAeFrroB; nperoc.faBr,r.bBO3MOx(HOCTb:
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- cryAeHTaM - cr4cTeMarr43r4poBarb 
14 pacu up.Tb 3HaH's,,caMocTorre.MATepua\ LD rnanvt^) u4MocrotrerTbrlo ocBOATb nponyryeriltltil

creleHb TOTOBHOCTH CTyAeHTa r( cAaqe 3K3aMeHa [o n]ICIIr4nru]re.
ueo6 srx pa60r no rr4curlnruHe <MOOanrpo"unfie cr4creM a npoueccoB)

Ha 3aHnr'sx npaKruqec-".J'ouff,ll'?:ffi'Tf,,|# ffiliT.J 
*X^o^u*,o,r;"""."',,"rarr,4c.

HanpaBneHHoe Ha $oprravpoeanze *otntt""u#,--- o,ip.o.neHHbx rassofi pa6ovefi npofpaMr\{o}-i.Jla6oparopua'a pa6oia- nptoyttutpl'Baer peuurr43arlulo flonyqeHHbrx cryr(eHTaMr4 zna'uit ,repe3opraHu3allI4ro yve6Hori pa6orlr 
" pu'n'""blx cperax. no *u*aoti-l"o"p"trpHoft pa6ore cryAer{rbrAOn)KHbI rIOnrrI4Tb y npenoAaBarert uH/lLrBLrAye'Jn,Hoe 3aIaHI4e IZ BbInoJIHurb efo,Bo apeur B'III.JIHeHI4 n za*auuit n yv!6Hofi a,y-[uropuu cryneHT Moxer KoHcynbrvpoBarbc, cliff""i:"TT'Jd:t#ffi:.1]|u;J" '46'n'"unu,.''.ror"r peuerra' rocraBrreHHbrx 3araq r:c;,H

BpeMs BHeavrl4ropHon cauo.'o",.noni;Tl[il:J"3J3i'd;#Iil,"##;fi"fJ'H*lX:,:;
Ha Jrr4crax soprraara A4. Ha TZTynbHoM Jrr4cre yKa36rBaercr: sarvrnl ue u LlHr4LIHZUrbl, Kypc, fpynrra znpeAcraBnrercf, rrpenolaBareJrro Ha rrpoBepKy no 3aBep[reHHro u3yrreHuqreMbr,

{ll errnol HeHufl na6oparopuofi pa6orul. Vlzyuurr KparKr4e r.operr"..nr.
r{oHKperHofr pa6oru.

ueo6xoAzuo:
cBeAeHL{t, ueo6xoA,l,tsle Ans ycnerxHofo BbrnoJrrJerr.J,,

2' BuvuarelsHo Iz3yt{LITb Bce [pI'IMepbI 3aAaHzfi, paccvorper{H're B JreKr-rr.r, H npeAcraBrerr}rbre l]

re Borrpocbr' rrpe.qnoxeHHbre n 4auHOfi na60par,opnofi pa60re,
bHbre 3araHr4r B nperycMoTpeHHofi relrofi [porpaMMHOi cperte,

,."";;T;"iT#:T,-:K::ff;',:"ffiH#:'"i#:r?i:,llu";?",", vcronz <i 3anaqu H orrJcaH,,e
orqer o la6oparopHoft pa6ore npuHnMaer rrpeloraBareJrl Bo BpeM, flpaKraqecKofo 3aH.f,.rns. B,'poqecce 3alu'rrb] ol{eHl4Baerc'g caMocToqrerbHocrt pa6orrt, non"tu'nra MexaHr43Ma pa6orlr cpelrr.3HaHI4e plcnonb3yeMblx B pa6ore flapaMerpoB, yMeHHe aHanpr3lrpoBarb pe3ynbrarbr BbrnoJrHerJhl pa6o.rur.BunolgeHrze [paKTaKyr!{a sBnrera" ,ao6*olr4MbrM ycnoBr.reM Anf, AorrycKa K 3K3aMeHv.

1 l. TexuonozuqecKan Kopma duc4unauuot
Kypc rpyrna p@l7Bp62ATIt 

ceMecrp _ g
flpeno4anareJrB - neKrop
fIpeno4anareJIII'BeAyIIIzela6oparopHbIe3aHflTI4fl@ou,,a

t tv J u ^ r I tuu/vt Lu tu )[po crtlclg O B tt oKaSeap

HaumenonaHue Altcu unnnu;l /
Kypca

Yponeur//cryrleHb
o6paronanrr

(6axalanpuar,
cIIequaJIUTeT,

Craryc AnCqllnn;4s1,l u
pa6overu yve6 uo,v rrJlaHe

(A, E, B, f)

Ko,rnqeclso
3aqcTHbtx

e,.unuu I
KP€Aulou_

rvroAent4poBaHHe cr4cTeM H r1poueccoB El.B.oA.l8

Cmexnsre Ancqu[JtnHbr no yqe6Ho
flpeAuecreyrouuoe, _(zlHQopMauHOHHbre 

TexHoJrofHH)). <Texsoloru qecKrze npoqecc btaBTOMaTr43HpoBaHHsrx agsoAcrB), ((CpeAcrBa aBToMarr,r 3arluu u BJICHI,I')
uIHe: Ha[HCaHIZe BLrn urcaqzoHHofi
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BBOAHb

HflJII,IHAM)r €Ma, 3aAaHUe LfJu MeponpuqTne
BXOAHOT-O KOHTpOJTfl

Bntrr reryqeft
ATTECTAUIfII

Ayturopuan
uJrH BrreayAlr-

TOpHaq

Mnn.
KOJI.I}O

6a.ll.ltos

Marcc.
KOJIIIqCCTBO

6arr"rou
I ecTr.tpoBaHr,re I Ayauropnas 0 l0(l l b----l---- roLarnDtrrts

^J\rLrI)tfl lvr(rAy

Teua,3aAaHr.r
MepoflpusTr{e Te arTecTaur.tlr

KOHTDOJT

Jlb
ilucllvilnuIJe\

AyluropHan
r{Jrn BHeayAr.t-

TOpHas

MuH.
KO,t-BO

6arros

Marc.
KOr'lI{qCCTBO

6a.ll.,ronTexyular pa6ota-

-

latloparopHste paOorur AyAuropHar
Ay4aropHar

I l8D^
5 0

llrl4sy'rcTBl4e Ha 3aHgTH rrx Ay.qzropnaq I 8
AyAuropHar J 1JIlpovenryro.ffi rrft pefi rzur_

r(oHTponb
\-aMocroflTeJlbHar Da6ora BHeay,{uropHaq .,

1
J/laooparopuue paboru Av.tluronpn 9 l8

trIroro:

- 

AOTIOJIHI,ITEJII,HFT'
Tenra. ian^,,*er",. , ^rr^' .=tgIIO*

30 90

AO IIOJtH [TeJIbHOI-O KO HTpO!,Iq
rlAtrl I eKyUIel|
arrecraquil

AyAI,|TopHaq
trJil4 BHeaynu_

TOpHafl

Mnu.
I.(OJ'I-BO

6al.non

Marcc.
KOJu.trtccTIlO

6g.ll.tlonllponrexyrovurrfi pefi TrzHf -
KOHTDOJIb

I ecTr4poBaHHe AyAnropHar r0 l5

TI rut0:

-

LITA I-f\ Dr rr.-r r rn -. ,

20

l0
rr r vr vurrr.Yr lvl\_rAJ

Tecrupoean,,re ----_--l

-

l4roro:
20 ?{

Heo6xoluuslfi
arrecraqzu 60

Cocraeprrert

MIIHHMYM AJIfl
6a.lt.[os

[oJryrreHuq uroronofi oqeHKn IfJrrf AOlycx:a K rr poMe]Kyro.rrr o il

3ae. xa@e4pofi

aBroMarr43arliln TexHoJroftrqecKHX rrpoqeccoB H npoLt3BOACTB E. OeaopoB,ltoueHr
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