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Paboqas [porpaMMa rucuunnullrst <,JVlodenuposaHue cucme-M a npo4eccoe>> lcocr. JL.[. Ko:ax. -Pu6uuqa: Qu',u-. llfv urr,r. T.f. trleeqeHKo B r. pu6Huqa.2020. - 19 c.

PAEOTIA^fl TIPOTPAMMA TIPEAHA3HAI{EHA T\JTfl TIPEIOAABAHI,IJI
oE.g3ATEJIbHofr A?ICIII4TIJII4HrI BAPLIATI4BHOI,I rrACTr{ BJT9KA Ar4cqr4[ JrvrH(MoAvJIEIi) CTyAEHTAM orrHofi oopMbr osyqEHr,r-s rro HArrpABJrEHr,rro
IIOAIOTOBKI{ 15.03.04 - (ABTOMATI43AIIWI TEXHOJIOII4TIECKIIX IpOIIECCOB 14
IIP O I43 B OACTB) IIP O OI'IJIb II OAIOTOB KI,I (ABT OMATI,I3AUI4g T EXH OJI O rUr{E C K I,IX
IIPOTIECCOB I4 TIPOII3BOACTB).

Pa6oqas nporpaMMa cocraBJleHa c yr{eroM oegepamnoro focyaapcrBeHHoro o6pa:oearerbrroro
craHAapra Bblcllrero o6paronauur tro HarIpaBneHH]o rroAroroBKr4 15.03.04 <AsroMa.r]r 3arfun
TexHorIorI4r{ecKI'IX npoqeccoB v npol43BoAcrB)), yrBepxAeHHoro [pr4Ka:ou MzHacrepcrBa o6pazoyauun w
HayKr.r Poccuficxofi @egepaqzu J\ts 200 or 12 rtapra 2015 roaa.

Cocraeurerr JI..f. KoraK, KaHA. TexH. rrayK, AorreHT

< 13> lo 202O r.



L Qenu usadaqu ocnoeHun ducqunnunu
I{e;lrrc Aaugofi.qI4cIIrnnI{Hbr flBJr'ercs.3HaKoMcrBo c ocHoBHbrMr.r [pr4Hrlr.rlaMr,r MoAenrrpoB aHyr',a TaKXe rlocrpogHl{e CTarl{q9cKt4x tr ALIHaMr4qeCKlx uo4elefi c ucloousoBaHr,reM coBpeMeHHbIX

rIporpaMMHbIX cpelcrB. I4:yreuze ocHoB MbAenzposaHus [o3Bonrrr cSopnrraponaru y cryAeHroB
neo6xoAlruuft o6reu crrequilJlBHlx sHauzft s o6racrrMeroAoB MoAenr{poB aHus 14 aHur*gacr4creM.

3 agav a vr n ocBoeH" yre 6nofi Ar4crILr nJrr,rHbr rBJrrrorc{ :

- npeAcraBJreHr,re upo6nerr,r nocranonxu uelefi
[poBepKr{ aAeKBarHocrr.r MareMarr,rqecxoft MoneJlrl
r.rHTeprrpeTarlun pe3yJrbTaToB MOAenVpoB a]flufl;

- rroAroToBKa cTyAeHTOB K CneAyroquM Br.rAaM
KoHcrpyKTopcrofi, [por,I3BoAcrBeHHo-Texnororu.{ecrofi.
naraAoqnofi;

- yAoBnerBopeHr.re norpe6nocrcft o6uecrBa B rnzurn(fuqupoBaHHbrx Kalpax flyreM noAroToBKr{
cllerlu anucToB UO rrpoeKTLlpoBaHr.rrc;

- parpa6orxe H gKcrrnyararlur4 ct4creM aBToMarr43arlr.ru
npoqeccoB r.r3f oro BJreHr.rfl rrpoAyKrlr{u p8nr.rqHoro clyNe6uoro
III4KIOM LI KallecrBoM' KoHTpoJIt, AI4arHoc'IuKvI vt ucurnanuft.

flporpai'rua Kypca lpeAnonaraer rIpoBeAeHHe JreKrILroHHbx u ra6oparopHbrx 3aHtriufi, a raKxe
caMocro.srenbHylo pa6ory cryAeHToB npLI BblnorHeHr.ru na6oparopnrrx pa6or , B aypuropuvr.

2. Mecmo duc4unnaHhr 6 cmpyKmype OOII BO
luulutnuHa <MoAenI'IpoBaHI'Ie cvcreM LI [poqeccoB)) orHocr.rrcr K o6qsare6HbrM At4cut4rrJrr4HaM

BaplraruBHoft qacru 6lora Ar.rcrlrrrrJrr4H (B I .B. OA. 1 g).

[lr ocnoe[r4s' Aucr\r4rIJII'IHbI <Mo4enupoBaHlre cr{creM r.r npoqeccon> o6yuarcquecr uclonb3yror
3HaHI'It, )rMeHI'Ifl' HaBbIKI{, cnoco6u AeflTeJlbHocrvt u ycraHoBKr4, cQopuupoBaHHbre B xoAe r43yqeHu,
AI'IcIIu[nI'IH: <I4nQopMaIII4oHHhIe rexHoJlor IzI>>, <<TexnonoruqecKr.re [poqeccbl aBToMarr,I3r,rpoBaHHbrx
nporz3BoAcrn >, < Cpe4crBa aBToMarLr 3arlur.r u yrrpaBneHr,r, ).

Oceoeuue AI4cIIIauJII4HrI <Mo4enrapoBaHr4e cucreM H flpoqeccoB)) rBrsercs ocHoeofr nns.
nocneAyrouefo HanncaHr4s Bbr[ycxuofi rnarnouraquonuofi pa60ru.

3. Tpedoeanan K prynbmamuM ocsoeuut duct4unnuuu
Z:yqeuue Ar{cuunnuHbr HalpaBneuo na SoHbr HattpatsneHo Ha QopMrlpoBaHr,re cneAyrcIqr.rx KoMnerenuufr

Koa
KOMTIETEHIIIIU

(Dopnry.rrupoBKa KoMrrereHrlrru

O6nlerylrrypnsre rcoMrrereHu ur.v'la (OK)

oK-3
Cuoco6socrbro K KoMMyHr{KarIur.r B ycruofi
r{HocTpaHHOM, r3blKax nnq pellleHufl, 3akarq.

SSAI,IN,IOIEfiCTBH'

u nr.rcbMeHnofi Sopuax Ha pyccKor\i u
Me)KJrr,rrrHocTHoro I,r MexKynbTypHof o

oK-5 Cnoco6socrbro K calggeplqqr{3 artuv u cauoo6pasoBaHr.rro
06 rqenp o0 ecclroua.nr H bre KoMrreregurrfl Mr.r (OIIK)

otIK-3
Cuoco6nocrrro ucnoJlb3oBarb coBpeMeHHbre uu(fopuaqr4oHHbre rexHoJrorr4r4,
TexHI'IKy, npI'IKnaAHbIe IIporpaMMHbIe cpeAcTBa [pI4 peIxeHIzII 3aAaq
npoQeccraoHa-urHofi AerreJrbHocrlr

rlpodeccuonalurue rcounereuur.rsMrr (IIK)

IIK-2

Cuoco6uocrrro nr;I6uparu ocHoBHbre u BcnoMorareJrbubre Marepr{anbr A*
I{3roroBJIeHI4s nzgetuft, cnoco6rt peaJll{3arluu ocHoBHbx rexHoJlorr.rqecKr.rx
ilpoqeccoB, aEurutrLrqecKr4e u qr4cJreHHbre MeroAbr npr4 pa:pa6orxe ux
MareMarHqecKl4x nroleleft, MeroAbI craHAaprHbIX I{cnblTanuft lo onpeAeneHrr}o
$r'rsuro-uexaHllqecKlrx csoficrn 14 TexHoJlort4qecKlrx rloKa3areJlefi uarepraalon, u
roroBbrx uzgetuit, craHAaprHbre MeroAbr r{x rrpoeKTzrpoBaH:al, [porpeccrrBHbre
MeroAbr gKcnnyaraguu uz ge tuir.

MoAenr.rpoB au'vrs. 2 nu6opa MeroAa MoAenlrpoB aHnfl,
u uo4elupyeuoil peanrnofi cloxuofi cr4creMbr,

npoSeccuoHalruofi AeqrenbHocrr.r: npoeKrHo-
Hayr{Ho-uccneAoBarenscroft u MoHTaxHo_

npor.r3BoAcTBeHHbrx il TexHoJrorplqecKr4x
Ha3HaqeHr,rs, yIIpaBJIeHzr ee xr43HeHHbrM



Cnoco6Hocrr

;:i:;^"#l ::i?::.",:1. 
Kp'rep,'x, rrerreBbrx syuxqaax, ofpaHr.rqeH'rx,;;;;""'ffiilffffi

PCIXCHI4' 3A.IIAq 
.. 

C YITETOM ,'PABOB'IX U HPABCTBEHHbIX ACNCKTOBupo0ecczoualruofi lerreJrbHoar", u pa:pa6orxe npo.*ro" u3Kenuf4c yqeroMTexHoJIorI'MecKI4x' KoHcrpyKTopcKux, gKcIIJIyaraIIIIoHHbrx, 3crerl,rqecKLIX.
3KOHOMLTT{..KHX H ylpaBneHqecKr4x rrapaMerpoB, a paspa60rxe [poeKroBMoAepHpl3aquu 4glslByrorqux [por.r3BolcrB, co3AaHr4pr HoBbrx, n pa:pa6orrcecPeActg 14 cI'IcreM aBToMarI43 arrvu,l, KoHTpoJrs, AaarHocrr4K', HclrnaHufi,yrIpaBneHI'It [poqeccaMlr, xI{3HeHHbrM rIHKnoM npoAyKrlr{r4 14 ee KaqecrBoM BCOOTBETCTBI{I,I C TCXHI4IICCKI4MI4 3ATAHVIflM]y_ 14 VCNOJIb3OBAHUEM CTAHIAPTHbIX
cpeACTB aBToMaTr.r3auav pacqeToB 14 npoeKTrcpo BaHVs

Cnoco6uocrlro

::l:lT:il^: ll:yirusaquefi rexHoJrorrqecKux npoqeccoB r{ npor43BoAcrB,ynpaBneHI'IeM npoueccaMu, xI43HeHHbrM rlr.rKnoM [poAyKrlt4r4 r{ ee KaqecrBoM,uucrpyrquft ro excuyaraqriu r6opy4oeaH ir, ' 
cpeAcrB vt crzcreMaBToMarr43ar\r4Lr, ynpaBneHrd, 14 cepraQzrcaqzu u apyrofi rercrosorl

'qoKyMeHTauI.I'I, nxo4xu1efi B KoHcrpyKTopcKyro v TexHor,Iorr4qec*ylo
AOKyMeHTarIurc; e pa60rax no 3KC[eprr43e rexHnqecrcoft oonyra"ruu"".HaA3Opy lr KoHTponro 3a cocToqHr4eM TexHonoruqecKr4x rrpoqeccoB. Cr4creM.CPCACTB ABTOMATI,I3AIIEI,I V YTPABNCHIZ', O6OPY4ONAUUT, BbI,BJIEHI,IK) fiXpe3epBoB, onpeAeneHl'rc 

''pfiquH HeAocrarKoB ,, Bo3H'Kaioqvx
HeI4CrrpaBHOCrefi npr4 3KcnnyararrLlu, I]pt4Hrrr.r]o Mep [o r4x ycrpaHeHHro nrloBbrrrreHr4rc eS$exrzBHocrr4 r.rcrroJrb3oBaHLu

Cnoco6uocrrro
TexHonorI4qecKI'IX npoqeccoB, rIpoI,I3BoAcrB, cpeAcrB 14 cHcreM aBToMarr.r3arraa,
KOHTPOJI', AHATHOCTI,IKI4, I4CIIbITA\U\T U YNPABNCHT4I TIPOqCCCAMI4, XI,I3HCHH6IM
III4KNOM TIPOTYKIII,IU 14 EE KAqECTBOM C I4CNOJIb3OBAHI,IEM COBPCMCHHbIX CPC.qCTB
aBTOMarr43r4poBaHHOro npoeKTr{poBaHr4.s, no paspa60TKe anfopr{TMr.rqecKofo rrnpofpaMMHOro o6ecueqeHr.rr cpeAcrB, 14 clrcreM aBTOMarr43 arrvftr,H ynpaBneHr.re
rpoqeccaMr.r

- ocHoBHbre TeHAeHTIUI pa3BnTufl cr.rcTeM
rrpofpaMMHbrx cpeICTB;

B pesylrrare ocBoeHu s AucrJr4rrltr4Hbr cryAeHr lonxeH:
3.1. 3nars:

o".""..l3nt|i"TJ;;r"*toHocrl4 
$ururo-xuMl4qecKlrx npoqeccoB s o6r,ercrax aBroMarr.r3 atluu pasnuuaoit

aBTOMaTI{3arIuu vt yilpaBneHufl u ux a[flaparrro_

- MeroAbI [ocrpoeHlzt MareMarI{qecKHX tuoAelefi TexHI'IqecKLIX o6rerton, TexHoJIorHqecK14xflpoqeccoB v npor{3BOACTB KaK O6rexros aBTOMarr{3 arryru uynpaBneHr.r;
- npI4HIII{[bI ynpaBneHtrfl', Qoprr'*r [peAQTaBneHI4t MareMarr4qecKr.rx voAe,reft o6rexroe u cr4creMyrtpaBneHr{.fl;

- MeroAbI aHanI'I3a oynaavenraJlbHblx csoftcrs npoqeccoB rr crrcreM yrrpaBneHr.rs, Merorbr cr4HTe3acr.rcTeM ynpaBneHr{s;

- MeroAbI cxeMorexHl4qecKofo pacqera 3JreKTpOHHbrx ycrpoftcra coBpeMeHrrbrx cr4creMaBToMarr.r3arfuu vt ylpaBneHur, 6asoarre 3JreMeHTbr aHiuroroBbrx r,r uuQpoetx ycrpofrcrn;

4



- npIdHtII{nbI OpraHI43aIIuu, apxl{TeKTypy u XapaKTeppIcTlIKLI OcHoBHbIx KJraccoB 3BM H cuereN,r:
cocraB 14 HiBHarreHpIe orAeJIbHbIX al[aparHblx 6JIoKoB r,r [pofpaMMHofo o6ecneveuur;

- npITHIII4IIbI OpraHI43aIII{I4 MHOrO MarrII4HHbIX KOMnJreKcoB, JIOKaJrbHbrx, Kop[oparvBHbrx vI

rnooaJrbHbrx ceTeft;

- MeroAbI lI cpeAcrBa pa3pa6orKl,I anropl{TMoB I4 nporpaMM, ocHoBHbre KeHcrpyKrlprr4 q3brKa H
cloco6br 3arrucu aJrropHTMa Ha oAHoM r,r3 COBpeMeHHbrx f,3brKoB Bbrcor(ofQ ypoBHfl;

- MaTeMarl{qecKple v a[lopI4TMI4r{eCKI4e OCHOBbT, CoBpeMeHHbre rlpofpaMMHbre rraKerbr
KoMnbrorepuofi rpaQraxlr ;

- IpI'IHIII,ITIbI IIOCTpOeHld,g. Vt TeXHHqeCKr4e XapaKTepr4crr.IKr4 coBpeMeHHbrx cpeAcTB H3Mepr4Telr,sofi
TEXHI4KU:

- ocHoBHbIe roroxeHl,Ls rocyAapcTBeHsoI v trleNlyuapolnofi cHcTeM cTarr1apTu3atlvu u
ceprnSuxauuu;

- ocHoBbI SKOJIO|UU, OpfaHLI3aIIUU TpyAa Id yrrpaBreHr,Lg KOTTeKTI,IBOM I4CnOlgUrelefi.

3.2. Vvrerr:
- HcIIoJIb3oBarb ocHoBHbIe MeroAbI flocrpoeHr4g MareMarl4qecKl{x uoAelefi o6rercroe

aBroM arlr3 ar\ulr H ynpaBneH r,rs p a3nr.rqHoii $raruvecroft up upo4sr ;

- ucrloJlb3oBaTb MeTOAbI TeOpuLl ynpaBneHr.rt npu r4ccneAoBaHlrr4 U npoeKTr,rpoBaHhrv cr4creM
aBTOMaTT{3ar\r4u v ynpaBneHr4r ;

- peurnl43oBblBaTb rlpocTble Elnropr.rTMbr r.rMr4TarIHoHHOfO MOAenr4poBaHvfl;

- pa6orarb c KaKHM-nI{6o I43 ocHoBHbIX Tr,rrroB rrporpaMMHbrx cr4creM, npeAHa3HaqeHHbrx Arq
M aTeMaTI4 qeCKO f O 14 I{MHTaIIr4 OHH O f O MoAenr{po B aHl/lfl ;

- nnaHl4poBarb lto4elruufi SKcrIepHMeHT 14 o6pa6arrmaru efo pe3ynbrarbr Ha nepcoHanbHoM
KOMrrbroTepe;

- orleHr,rBaTb TorrHocTb u AocToBepHocTb pe3ynbTaToB MoAenr.rpoBaHuq.

3.3. B.naaerr:

- coBpeMeHHbIMLI aHanoroBbIMI,I v quSpoerrllu SJreMeHTHrIMI4 6tzattu, 3JrexTpoHrrbrMr.l
ycrpoficrnauu Lr cpeAcrBaMl4 zsltepuremHoft TexHriKLr rtpn paspa6orre afl[aparHo-rrporpaMMr{brx
KO MIJTeKCO B Cr.r CTeM aBTOM aTLr3 arlldlj kr ynpaBneH 14 f, ;

- coBpeMeHHbIMLI rIaKeTaMI4 Nlaruusuoft rparfurz npl4 BbrnonHeHHrr npoeKTHo-KoHcTpyKropcKux
pa6or n o6lacrpr npo$eccuosalrnoli AeqrerlHocru;

- MeroAbr opraHr43arluu pa6orlr B KoJrJreKTr4Bax ucrroJrHnreleft;
HaBbIKaMV OIIeHKII TOTIHOCTTI Id AOCTOBepHOCTTT pe3ynbTaToB MoAenHpOBaHLrfl;

- rInaHLIpoBaTb MoAelsnrtfi sKcnepl{N{eur u o6pa6arrmars ero pe3yn6TaTbr Ha rrepcorraJrbHoM
KOMrrbroTepe.

4. Cmpyxmypa u codepucauue duc4unJruHbt
4.1. Pacnpedeneuue rpyAoeMKocrl,t B z.e,lqacax no oudan aydumopuofi u catrocmonmeauuoit

pa0ombt cmvoeHmog no ceMec

Cenrecrp

Kolzqecrno qacoB

Ooprrla
I,ITOfOBOfO

KOHTpOnq

Tpyaoerrr-
KOCTb,

3.e./.{acbl

B rov rrllcne

AyAuropuslx
Cauocr.
pa6orbrBcero JIexqraft

Jla6.
pa6.

flpaxruv.
3AH.f,TLIq

7
5/1 80

72 36 36 36

8 l8 l8 l8 3rsaveH

llroro: 5/180 90 36 18 36 54 Srralreu



J\b

pa3-

AEJIA

Hauuenonanue uogylefi

Ko;rr.r.recrBo qacoB

Bcero
AyAuropnan

pa6ora
Bneaya
pa6ora

(CP)JI TI3 JIP
I Bse.4eH[e. flpe4naer Kypca, ero {enpr v 3araqvl t6 6 10

2 Mareuarr,rqecKoe MoAenr.rpoBaHrre 32 8 8 2 l4
J Texnuqecxze v npofpaMMHbre cpeAcrBa

ryroAenr{poBaIJkrs.
32 8 8 6 l0

4 MeroAsr MoAenr4 poBaHr.rq 26 6 8 4 8
5 MoAelrapoBaHr.re npoqeccoB $ynxquon npoBalufl

CI4CTEM
38 8 12 6 t2

Ilroro: 144 36 36 18 54

4'2' Pacnpedeaeuue eudoe yvefinoil pa1omor u ux mpydoertxocmu no uodynnn ducqunnuuot

4.3. Teuamuqecxufi tuxoH no eudan yaefluofi denmanbHocmu

Jlercquu (7 cerrlecrp)

J\I
tln

Holrep
pa3AeJIa

IUCUUTIJIIIHbI

O6reru
qacoB Terra JreKrrr{rr

V.re6Ho-
HATJIqAHbIE

noco6ns

I 2
flouqrpre MoAenu r,r MoAenr{poBaHLrr. MogelupoBaHr4e
KaK MeroA HayqHoro rlo3HaHrzt. Ocsonnue rroJloxeHlr,
Teopuu no4o6ux.

llpeseuraqur
PowerPoint

2 2
KnaccnQuKarlur ruoAelefi il Br.rAbr MoAenr{poBalufl..
Br.r4rr Marepr.rirnbHoro MoAenr.poBanufl,. BuArr
MbrcJreHHoro MoAeJIUpOBaHT{t.

3 2
AnarnruqecKoe MoAenrzpoBan:ze. I4uuraquouuoe

J\,IOAenI{pOBaHI,re.
flpeseuraqu.a
PowerPoint

4 2

OcuoeHrre rpe6onauus K MareMarLrrrecKr4M MoaeJrrM
cr{creM. flpunqunu nocrpoeHr.rq MareMarr.rqecKr.rx
lro.uerefi.

flpeseuraqur
PowerPoint

5 2
Kraccnqecxnft Lr cucreunuft rroAXoA K
r4oAenr4poBaHr4ro cr{cTeM.

6 2
3ranu MareMarrrqecKofo MoAenr.rpoB aHvrs..

Xapaxrepzcrr.rKr.r ruoAeleft crrcreM.
pa3Aaro.{Hbrfi

MaTepr.ran

7 2
I-{enu v 3aAaqr,r prccJreAoBaHu.s MareMarvtrecK}rx
nroAelefi crlcreM.

pas4arovuufr
MaTepilan

8 2

AHaJorosHe BbIqIdcJII{TeJIbHbIe MarrrI{HbI, vtx
xapaKTepHble oco6eunocru, AocrorzHcrBa vr

HeAocrarxu. SnerrpoHHbre BblrrucJlr.rreJlbHbre MarrruHbr,
ux xapaKTepHbre oco6euuocru, rocror.rHcrBa pr

HeAo crarKra. f rz 6pr,r4ubre BbrqlrcJrr.rreJrbHbre KoMlJreKcbr,
HX TI,IIIbI.

flpe:euraqzr
PowerPoint

9 2
flporpalrunrre cpeAcrBa MoAenr,rpoBa:nprfl'
MoAelnponaHrae OucreM rd {3brKpt rrporpaMMrzpoBaHr.rr.

l0 2
OrlruquremHue oco6eHHocrlr s3brKoB r4Mlrraur4oHHoro
MOAenr{poBaHUs..

pa:4arovHrfi
MaTepvan

ll 2
AeroN,rarusrrpoBaHHbre ctrcreMbr MoAenr{poB aHvfl.,

6



r\vuvpr,rlvtsuraJlbHbII4 MeToA MaTeMaTUqecKoIO
MoAeJrrapoB anus. 3raurr [ocrpo eHHx ru6epuerzqecrofi
MoAeirrr. flocrpoeuue Molenefi cTaruKr.r Lr AuHaM iKuTexuonorLrqecKr.rx o6rerros ynpaBneHr4r.
3rccnepuueHTanbHbre MeroAbr lonyqeHr{{
ALIHaMUqeCKI,IX XapaKTepLICTt4 K.
Il/.entn$uKarlptr TexHoJloru.recrgG;
yrrpaBneHvr: Tr4rroBbre MoAenrc o6rexron ynpaBneHr{s;
MeroAbr r.rAeHTr.r(br{Karl}ru o6rerron yupaBneHvr.
flpulrenenze MeroAoB perpeccuoHHoro uKoppenrquoHHoro aHaJru3a B MaTeMaTr{qecKoM
MoAenLrpoB aHlru. llponepra crarr.rcrr.rqecKr,rx rprrrore3rrpr4 nocrpoeHr.rr4 perpeccuoHHbx MoAene[.
Koppenrquonurrfi aHurv3. Ocroeua, 3a,[ar{aperpeccnoHHoro aHuru3a. Teoperu.recroe vr
nrr6opovnoe ypaaHeur4 e perpeccul.r. Ilapaivr eTpprqecKas
u4euruSur<aqur u crarr.rcrr.rqecxufi aHaJrv3

llpeseHraruq
PowerPoint

MeroAu orrrr.rMan'Ho f o nJlaHr{pon anua-encrrepluGE.
flolurrft u ,4po6urrfi Qariopnrrfi oKcneprlMeHr.
Lleurpaltuue KoMrro3r.ru[oHHbre rnaHbr BToporo

@opuarzsaqzr rpotle.cu@
cI4creMbl. MateuaruqecKue cxeMbl MoAenlrpoBaHLu
cr.rcreM. MareuarugKrca qgyu o6qero Bvra.
H e np ep srnH o -A erepMr4 H r.rp o B aH H lre M oaE[@ _ s x er'ns+

(e-cxenrsr).
flpe:enraqur
PowerPoint

Iucrcperno-AerepMr.rHrrpoBaHHbre roaE" @"r"r).
lracrpeuro-croxacrr.rrrecKr.re MoAenr{ (p_cxeurrj.
CeteeHe MoAeJru Qrl-cxerrarr). Kou6unrpo"u"n"ia
MoAenr,r (A-cxerrlrr).

flpeseuraqrzr
PowerPoint

floHsu4e arperarr4BHol t llpeseuraqza
PowerPoint

36 qacon

e

J\&

n/t
Houep

pa3AeJta

Arrcuu[Jrrf Hbl

O6reru
TIACOB Tema nparcr[qecKoro 3aHqr[q flaumeuosaH.

la6oparopull

Yqe6so-
HAfJIflAHbIE

noco6Hq
I

2

2
/lCcneAoBaHLIe XapaKTepr.rcTr,rK
pac[peAeJr euux c ttyuafiHbrx BeJrr.rqr.rH

ayI.prTopkrfl

Ilb 30
MeTOAUqecKoe

noco6ze

2 2
r rpoBepKa cTaTUCTr.IqecKI4X IU[OTe3 ayI'lrTopus

Ns 30

MeTOA14qecKoe

noco6He
.,
J 2

.TlccneAoBaHue KoppenaquoHuofi
3ABI,ICI4MOCTI,I

ay[uropufl
Ns 30

MeTOAHqecKoe

noco6ue

4 2
r lapaoOnI4rIeCKOe CTJIaXLTBaHV e ayl.uropufl

Ns 30
MeTOAIZqecKoe

noco6ne

5 2 ayAr4TopLrfl

Irb 30
MeTOAHqecKoe

noco6ne

6 z flocrpoeuue Koppenrqr4oHHbx flnefl ,tt
ayAlrropLlfl

Ilb 30
MeTOAUqecKoe

noco6ne



7
J -z Pag6ueuue gKcrrepr4MeHTilrrbHbrx AaHHbx

Ha oAHOpOAHbre fpyrrrrbr
ay4LrTopr4fl

Ns 30
MeTOAtrqecKoe

noco6ue

8 2
Koutnexcuar KoJrr{qecrBeHHar oueHKa
KAIIECTBA O66EKTA

ayAuropr4t
Ilb 30

MeTOAHT{eCKOe

noco6He

9

4

2
flocrpoeHrae MareMarr,rqecKr.rx uo4eleft
cHcTeM 3KCnepvMeHTaJrbHbIM MeTOAOM

ayAI{TOpr{fl

Ns 30

l0 2
HaxoNlerure ypaBHeHufi perpecc[u ro
AaHHbIM flaccr,rBHoro u aKTI,TBHOIO
gKCIIepr4MeHTa

ayl.uropufl
Ns 30

ll 2 Heqerrue MareMaruqecKr4 e Monenpr ayAuropprfl
J\b 30

t2 /)z llocrpoenue MareMarr.rqecKr.rx uoaelefi
CI4 CTEM AHAJII,ITI,IqECKI4M MCTO.IIOM

ay!.prTopufl
J\b 30

13

5

2
MareuaruqecKoe MoAentrpoBanue o6rexron
cuerueHux (ra:)

ayl.uropvfl
J\! 30

MeTOnkIqecKoe

noco6ue

t4 2
MareuaruqecKoe MoAenr.rpoBaurae o6texros
cMerrrqHr{r (noaa)

ayAuropr4t
J\!30

MeTOA14tIeCKOe

noco6ne

l5 2
MareuarusecKoe MoAenr.rpoBaHlre cucreM
perynlrpoBaHr..rr pacxoAa

ayl.vTopvrfl
Il! 30

MeTOAHqecKoe

noco6ue

t6 2
MareuarzqecKoe MoAenr.IpoBaHI{e
renloo6uesHofi annaparypbr

ay4uTopufl
J\e 30

t7 2
MarenaarzqecKoe MoAenr4poBaHr.re
uaccoo6ueHHbrx rrpoqecco B

ay4ljropufl
J\t! 30

18 2
MareuaruqecKoe MoAenupoBaHr.re
XHMI,IqECKI,IX DEAKTODOB

ayl.r4ropufl
Ne 30

I4roro: 36 qacoe

Jladoparopnsre pa6oru (8 ceuecrp)

J\&

nln

Houep
pa3AeJra

AHCIII|IIJIIIHbI

O6rerv
qacoB Teua npanruqecxoro 3aHsrnfl HaHMeHoe.

.na6oparop.

Vqe6no-
HarrqAHbre

noco6llq

I 2 2

Oupe4eleHze Qyurquoualruofi 3aBr.tct4Mocrvr u ee
r4ccJreAoBaHr.Ie MeTOAOM pelpecclroHHoro aHanr.r3a
(s cpeae MathCAD)

ayAuropufl
Ile 30

MeTOAHT{eCKOe

noco6ue

2

a
J

2

llocrpoenue MareMaru.recrcofi MoAenv u ee
vccneAoBaHrre npu rroMorrll,I lnaHr,rpoBaHr{,
oKcrrepr.rMeura (n cpeAe MathCAD)

aytru"ropufl
Ns 30

MeTOAHTIeCKO

e noco6ne

3 2
flocrpoeuue v [ccJreAoBaHrze ue.rerrofi
MareMarr.rrrecrcofi MoAeJrr{ (e cpeae MathCAD)

ayluropufl
J\e 30

MeTOAr.rqecKo

e noco6ue

4 2
flocrpoeHue u nccJreAoBaHr4e He.rerxofi
MareMarvlrecrofi MoAenr.r (n cpe.4e MATLAB)

ayAvrropufl
J\e 30

MeTOAHqeCKOe

noco6re

5

AT

2
flocrpoeuue h LIccneAoBaHLIe ue.rerKofi
MareMarrqecroft MoAenu (s cpeae Mathematica)

ayAvrropufl
Ile 30

MeTOApIqecKoe

noco6ne

6 2

flpuuenenue MeroAoB ruanefinoro
nporpaMMr4poBaHr.rq !.nfl MoAenr.rpoBaHr.rr u
perrreHlrr npor{3BoAcrBeHHbx 3a4aq (n cpeAe
MathCAD)

ayAr4Toplrfl
Ns 30

MeTOAhLtecKoe

noco6ae

7 5 2
Cnnres MareMarr4rrecroft MoAenH nnnalruqecroft
cprcreMbr c cocpeAoroqeHHbrMr4 napaMerpaura (n
cpeAe MathCAD)

ayAlrTopufl
Ilb 30

MeTOAHqecKoe

noco6ue



8 2
Crurreg MareMarr.rrrecrofi rffi
cr,rcTeMbr c pacnpeAeleuHrriuru napaMeTpaMr.r (e
cpeAe MathCAD)

ayALrTopil'
Ns 30

MeTOAHT{ecKoe

loco6ue

9 2
AHarus pe3ynbraroB rrr,Ic;reHHoro gKcrrepr.rMeHTa B
rr3rreHHbrx cPeAax.

ayAuropufl
J\! 30

llroro: l8 .racon

Canrocroqre.iruas padora cryAeHTa (7, g cenecrp)

5. llpzruepHas reMaruKa KypcoBbrx pa6or
He npeAYcMoTpeHa

Pas4e;r
ArrcuurIJrHHbl

Irb
n/t Teua u sra CPC TpyAoeunocrs

(n uacax)

I

I4xonorpaSuqecKr.re, CIIMBOJIbHbIE. HeIIeTKI{e,
naoAelefi crrcreM.c eu ra otraqe c rr.r e, c eu anrrz qe c rra e. flpr,rM epbr

az

2 oopn4arusarlzs u anropzr^{ugarlus xoMrrbrorep""o ror"nEE 4
5 MareuaruqecKn.eMeroAbrKoM[brorepHoroMoAeJrupoBaHr.rr-- 4

2

4 MeroArr croxacrr,rrrecKorg_Ig94944poBaHr{r. 4
5 MeroAu tbpaxramnoro uoAerr,rpoBaHr4r. 2
6 MoAerraposaHue xaoru.recKzx npoqeccoB. 4
7 Perpecczonurrfi Lr xoppers[uoussrfi aHirJrr.r3. 4

a
J

8
O6sop cyqecrByroult4x nporpaMM, ,..ron"ryrorqi><
rtpruqnnsr nefipocereeofi o6pa6orxrr AaHHbx.

4

9
Tnnoerre MoAeJrr{ crpyKTypbr rroroKoB n aunapatax. [ou'rEe
cr,rcreMbr AonyrgeHufi .

4

10 Kovurrcrepuas rpa0uxa B MoAenupoBaHr{r{. 2

4
ll MeroAH pacuogHasauzs rpa(fuvecrux o6paton. 4
T2 MeroArr eroloruqecKoro MoAenr4poB aHvrs,. 4

5

l3 llocrpoeHue Heqerrux MareMarr.rsecKr4x l,roAelefi . 4

t4
Mo4enupyroqrae npotpaMMbr, rraKerbr rrpr.rKJraAHbrx
nporpaMM, 6a3u AaHHbrx, 6n6lzoreru naoAenefi.

4

l5 MareuaruqecKoe o6ecreqeHrae upo$eccrzoHanbHofi o6racru. AT

Zroro: 54 qaca

6. a meJ, b H bte mex H oJto 2 u u

Ceruecrp
BHA ganqrns
(JI, fIP, JIP)

Ilcno.n ssyeM bt e r{ HTepaKTH B H bre o6pasonareJt b H bre
TEXHOJIOfIII,I

Korrl.{ecrso
qacoB

7,8 JI, JIP

TexHoroflaq MoAyn bHoro o6yueuut - rpeAycM arprrBaer
AeneHHe coAep)KaHHC AI,ICTIT4IInHHbI Ha AOCTaTOqHO aBTOHOMHbTe
pa:Aenrr (uo4ylu), r,rHTefpkrpoBaHHbre e o6uHfi rcypc.

AT

Texnororus HcrroJrb3oBaHr4rr KoMrrbtorepHLrx [porpaMM -
rro3BoJrrrer eQQexrneHo AononHr,rrb flpoqecc o6yveHur Ha Bcex
ypoBHrx. Mylrruue4prfi H sre nporpaMMbr npeAHa3HaqeHbr KaK
Arq ayAr,rropHofi, raK n car,rocro.rrrenbHofi pa6omr cryAeHToB.

Aa

I4urepuer-rexHoJrorur4 - npeAocraBnrrcr rxrpoKue
Bo3MoxHocrv Nrt notrcKa uHQoplraquu v BeAIHAA HayqHbtx
uccreaoeaHHfi.

Az|

Texnor or lr c u H[v BAAy urt3auvrr4 o6yue H u r - [oMoraer
peanH3oBbrBarb Jl14r{HocrHo-opHeHTr4ponauusril rroAXoA,
yr{r.{rbr Bar uHAuBu Ay ub sue oco6eH H ocrn u norpeO Hocru
yqaurxcr.

4

9



r exHoJrofltr TecTapoBaHVg _ AgilOrf,3yeTcjl An, KOHTpOns
ypoBHr ycBoeHnr 3HaHHir B paMKax MoAyn, Ha orrpeAenduuolr
srane o6yve uut. flauuax rex HoJrorur no3Bor.ser
lpenoAaBaTel lo Bbu B rnTb v cncT eMArr,t3 HpoBaTb acrre KTbl,

AononHurenssofi n
Texsol orus pa3Bururfl KpHTH r{ec Kof o Mbr[ureHu.s -
cnoco6crByer SopmnpoBaHr4ro piBHocropoHHefi luuuocru,
cnoco6Hofi Kpr.rrl.{qecKu orHocuTbctr x rluQoplraquu, yMeHHro

r4r nocraBJresuofi ganaqu.

Kouuercnoe HcrloJrb3oBaHlre n yue6uolt npoqecce Bcex Bbrilre Ha3BaHHbx rexnororraficrvMynupylor a3BI'IBaIor tlo3HaBareJrbHbre npoueccbr,cuoco6crnyrot o6ra4arr 6yryt vncrerlrranncr.
'{lr non l4ilna npr{MeHrrorcs o6pa:onareJrbubre

TeXHonoIuI{, ocHoBaHHbIe Ha npI'IMeHeHI'Iu c[eqlIanLI3LIpoBaHHbx nporpaMMHbrx cpeA 14 TexHLrqecKr4X
cpeAcrB pa6oru c zu0opuaquefi. Haupurraep, JIeKrIrzu c MynbrrrMeAr.rfiurru ao.rpo"o*geHr{eM, c
prcrroJrb3 oBaHr,reM sneKTpoHHrrx yue6uuKoB B Ar{ CTaHur.rouuofi Q oprvre.

B paMKax Aannofi AI'IcqunnLIHbI flpllMeHrrorcr r.rHHoBaIIrroHHbIe MeroAbI, ocHoBaHHbre Ha
ucnoJIb3oBaHI'Iu coBpeMeHHbx AocrlzxeHl'Ifi uayrcu u zn$oprr,rarluoHHbx rexHonon4ft n o6pasoeauuu. OHra
rlpeAnonaralor npI'IMeHeHVe un$oprrlaulroHHbx o6paronareJrbHbx rexnororufi, a ia**e yve6no-
Meronl4rrecKl{x MarepI'IiIJIOB, COOTBerCTByroqax coBpeMeHHOMy MHpOBOMy ypoBHro, B rrpoqecce
npenoAaBaHvfl 4vrcrryn Jrv Hbr :

lIctIoJIb3oBaHI'Ie MynbuaueAufinrx yue6uuxon, pa3MerrleHHbrx B OHY <Zuryr.rr):
LrcrroJrb3oBaurae o6yvarcqux I4nrepH er-pecypco B ;
npoBeAeHI'Ie lerqzfi B II'IcraHIILIonuofi Qopnae c ucnoJrb3oBaHr4eM Br.rAeo-KoH$epenqzrz s Zoom:
o6uen MeroAI'IqecKIzMI,I Marepl{anaMlr [ocpeAcrBoM orerrpouHofi rrorrrbr, MecceHAxepoB,

corlt4anbHbx cerefi;
LICnOJIb3oBaHae npofpilMMHo-[eAaforuqecKrrx recroBbrx cpeA An.[ npoBepKr.r luaunft cryAeHroB.

Pa6o'Iat nporpaMMa AI,IcqmInI,IHsr o6ecne.{eua Qon4oM orleHor{Hbx cpeAcrB Anr npoBeAeHr4t
BXoAHoro, TeKylrlero KoHTponfl u npoMexyro.{Hofi arrecrarlur.r. OonA BKJrroqaer 3aftaHnfl, nnfl
KoHTponbHofi pa6orrr, [paKTI4qecrzx pa6or, 3araHvrs. s recronoft (fopue, Borrpocbr K gK3aMeHy, B ToM
qLIcJIe B Bl4pryilnlnoft o6yvarorqeft cpeAe Moodle. (DoHl olleHoqHb1;1 cpeAcrB rrpeAcraBnen e yue6uo-
MeroAI'IqecKoM KoMIIJIeKce AI4cUI,IlnIrHsr. I4clolr3yeMbre (foprvru reKyrUero KoHTponr: KoHTponbHat
pa6ora; ayAI'ITopHbIe caMocrosreJlbHbre pa6oru; [paKTr.rqecKr.re pa6oru; ycruuft onpoc; ycrHoe
coo6rqeuue, AoKnaA; recrupoBaHr,re (n roM qr4cJre B Br{pryaJrbnoft o6yuarorqeft cpele Moodle).

7. O4euovuote cpedcmea dnn meKyu4ezo KoHmponn ycnenaeilocmu, npoMurcymoquoit
ammecmaquu no umozsJrr oc$oeHun duc4unnuuot u yve^uo-nemoduqecxoe onecneqeuue
c &Mocmonmenouo il p afiomot cmyd e umo o

,{lx oqenxll KaqecrBa ycBoeHLIt Kypca vcnonb3yrorcs cneAyroqne Qopnabr KoHTpons:
rercyulufi - KoHTpoJIb BbInoJIHeHur la6oparopHbrx r{ npaKTrrqecKr.rx pa6or, Tecrr{poBaHrze;
py6exnsIfi npeAnonafaer vcllonb3oBaHr.re recroBbrx Marepr{anoB Anr KoHTponr suauufi;
uro ros rt ft ocylqecrBnserct n o cpeAcrBoM Tecrr,rpo Ba:nvrs, tr gK3 aM eHa.

Kourpo.ns caMocrosre.rrrnoft pa6orrt .cryAeHToB ocyqecrBn sercs, c rroMorrlbro KoHTpo6uofi
pa6oru r{ orBeroB Ha recrr4poBaHrze.
O6paseq KoHmpotrbHoil pa6omu no meMe:

<Cnoco6at nocmpoeHun MameMsmuqecnoil nodenu Ha ocuone quclreHHozo gKcnepuJtlreHmaD,
Ifens pa6oru. KourpolrHaa pa6ora flBrflercs. caMocro.sreJrbHo BbrrroJrHseMr,rM 3aAaHaeM,

[peAHiBHaqeHa npoBepKl4 ycBoeHl4t o6y.raenarna ocHoBHbrx MareMarr,rqecKr4x t4HcrpyMefrroB
KoMnblorepnofi rpa$rarra.

l0



KoHrpolrHan padora J\b I
l ' o6utue cBeAeHI'It o MareMarl'IqecKoM MorenupoBaHrrr.r (opzrunan, MoAeJrb, MoAenr.rpoB aHvre,cucreMa, cucreuHufi rIoAxoA, MareMarr,rqecKuur MoAenb).
2, OcuonHue TLIIIbI uo4elefi rlrApoAr,ruaMuru (r.reevHa, MoAenl c gacrofisrrun souauu).3. Pesymrarrr qrrcJreHHoro gKcrrepr{MeHTa, BbrrroJrHeHHbre ua lIK.

Konrpo.nsuar pa6ora .J\lb 2
l. Koe r.r Suszvecxoe no4o6ne).
2.

3. 
(f,qeeqHa, MoAenb c o6parHuuu nororauu).
rroJrHeHHbre ua IIK.

o1paseq mecmo dnn npoeedeHut umo?o^ozo KoHmponn no umozcuv, ocsoeHus ducqunnuubt, e maKtcednn rcoumporfl caJilocmonmenuuoil pa1omut cmydeuma.

Tecm JWI

vrcasauun: BnulratenrHo npoqvrafire $parMeHT npeAro)KeHr,r-s u yK,,KLrre BappraHT-oKoHqaHr,re
3TOIO npeAnoxeHr.rr.

Koru.{ecre o zalale.ait - 20.
Bperraa recrLrpoBaHus - 40 MuHyr.

l. Karcoe BbrcKa3brBanue uau6oJree rorruo orrpeAeJrger no'flTue <<naogelr>>?L rorrHzur Konr,rt opr.rrl,rHaJra
2. opr4rr{Han B Mr,rHr.rarrope
3 o6par opr{rr{HirJra c nau6oree rpucyqr{Mr.r eMy csoftcreaMrl
4. ua.ramHrrfi 3aMbrceJr 6yayuero o6rexra

2. Konrnrrorepuoe MoAeJrrrpoBaHrre - 3To:
l. npoqecc [ocrpoeHr.rs MoAenr.r KoM[brorepHbrMr.r cpercrBaMr.r
2. [poqecc l4ccneAoBanuq o6rexra c noMorrlbro ero KoMnrrorepuofi ruo4erra3. nocrpoeHr4e MoAeJrLr Ha oKpaHe KoMrrbrorepa
4. pe[reHr{e KoHKperHofi saAa.rll c [oMorrlbro KoMlbrorepa

3. Bep6a.nsuofi rvroge.rbro sBrfl ercq:
l. MoAenb aerolao6r.urs
2. c6opuur npaBr.rn AopoxHoro ABr.rxeHr.r,
3. $opuyna 3aKoHa BceMr{pHofo rrroreHr,r.s
4. HoMeHKJrarypa cnprcKa roBapoB Ha cKnaAe

4. Marelraruqecrcofi MoAeJrbro qBrfl eTcfl :
]. MoAenb anrouo6rEls
2. c6opuzr rrpaBr4n AopoxHoro ABHxeHrzs
3. Qopuyna 3aKoHa BceMr4pHoro rsroreHr.r,
4. HoMeHKJrarypa cnr{cKa roBapoB Ha cKnaAe

5. I,InQopmaunounoft MoAeJrbro qBrqercs:
l. MoAeJrb anrouo6ul-s
2. c6opnur npaBr.rn Aopox<rroro ABr4xeHr.r.s
3. (foprrayna 3aKoHa BceMr.rpHoro rrroreHr{t
4. HoMeHKJrarypa ctrucKa roBapoB Ha cKnaAe

6. K qerepMrfHupoBaHHbrM MoAeJrflM orHocuTcs:
l. MoAenb cnyuaftnoro 6nyx4aur.rfl qacrurlbr
2. MoAeJrb Soprvrzpoeauur oqepeAu
3. MoAenb cso6oAHoro naAeHlrr reJra B cpeAe c colporrrBJreHr4eM
4. MoAeJrb Hrpbr (open-perrrKa)

7. K croxacrrrqecKr.M MoAeJrflM orHocrrrcfl:
l. Mo.qeJrb ABr.rx(eHvr rera, 6poureHHofo noA yrnoM K fopt43oHTy
2, MoAenb6poynorcroro.qBr.rxeHr.rs

ll



:

rpaMMa, 3Korrepr4 MeHT, aHaJrr.r3, yToqHeHr,re
, SKCIrepr{MeHT, yToqHeHr.re Bbr6opa o6beKTa
Ma, aHaJILI3, TecTLIpOBaHI4e

rpaMMa, SKCnepr,rMeHT

l fl4norerl,rgecKoeon[caHr,IeMo,ueJrr,r

lo6antnlx 3aKoHoB npr.rpoAbr

l. ruflorerr.rqecKoeorucaHr.reMo.rleJrr.r

oOalrstrx 3aKoHoB rrpr4poAbr

1. pe[reHr4e 3alaql,t Ha KoMrrb]orepe
2. uccneAoBaHr.re MoAenlr c rroMorrlbro KoMrrbrorepnofi nporp.MMbr

Qusu.recrux 3Kcnepr.rMeHToB
KHM SKCnepr,rMeHTOM

peHrfeM:
- cKopocrb, k - ros$SnrlueHr
- nepeMeuleHr{e, k _ roe00r.rqueHr
AaBJreHr.re, k - roeQ$nrlrreHT

rrJrorHocrb, k - roeQ$uquenT
ufi,6es yqera BnyrpuBuAonofi nourcypeuqnu (r -cKopocrr pocra 

""_gl.ny9cru, 
K - [peAeJrbHas rrorHocrb Hacbrrrlenur):l. dN/dt : rN/(l + N)

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

14' HenpepblBHaq (lorncru'recran) MoAeJIb rrrrcJreHHocrrf norryJrsuuft c yqeroM BHyrpnBrrgosofi
KoHKypeHunu (r - cKopocrb pocra rrllcreHHocrn, K - [peAeJrbuaq flrorHocrb HacbrrrleHrrs):1. dN/dt: rN(l+N)

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

lS'KolrusrorepHaq MoAeJrb ttouepe4rtt ue rtorcer 6srrr npHMeHeHa AJrfl orrrrfMrf3ar1"rr B cJreAyruurux
3aAarrax:

l. o6clyxunaHr.re B Mara3HHe
2. rele$ounar craHrlus
3. KoMnbrorepHaJr cerb c BbrIeJreHHbrM cepBepoM
4. cnoprr.rBubrecopeBHoBaHr4t

l6' B nroaeru ttovepegrtt c.nyvaftnrrfi [poqecc QoprruponaHlrs oqepeArr flBrqercq:l. MapKoBcKr.rM

2. HeMapKoBcKHM

3. lzHefiHnu
4. KBa3r,rcrarlr4oHapHbrM

17' [tn MoAeJrI{poBaH[q oqepeAu MeHee Bcero rroAxoAr.rr pacflpeAeJreHrre AJrrrreJrbHocrr.r oxrrAaH[s:1. paBHoBepoqrHocrHoe
2. nyaccoHoBcKoe
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3. HopMirnbHoe
4. gKcrroHeHur.raJrbHoe

1 8. MeroaoM cryqafr Hbrx ncnbrrauufi (ruero4 MoHre-Kap.no) HenorMor(Ho BbrqncJrrrrb:l. qr4cro

2. nnoulaAb
3. qrrcJra @z6oHaq.{u
4. KopeHb ypaBHeHr,rt

19. C rloMolrlbrc rrMuralluounofi MoAeJrr{ c.nyvafinoro 6.nyx4arurs roqeK HeBo3MoxHo u3yqarb:l. 3aKoHbr r.r.qeanbHofo r&ta
2. 6poynoncroe ABr.rxeHr{e
3. 3aKoHbrKr.rHeMarr.rKl,r

4. TenJroBbrenpoqeccbr
20. Moae.nb MexBlrAonofi rcourypeHlrlru Arfl cryqaq AByx florryrsq]rfi c.r[creHHocrbro Nl u N2 rl,
12 - npoxgeHHble cKopocrlf pocra no[yflquvfi; Kl, Kl - npeaeJrbHbre rrJrorHocrr{ HacbrrrleHr.r t; al2,
a21 - rcoaS0uquenru KoHKypeHrIrr)

1. dNl/dt: rlNl; dN2/dt: r2N2
2. dNl/dt = rlNl(Kl - al2Nl)/Kl; dN>2/dt: r2N2 (K2 -a21N2)lK23. dNl/dt: rlNl (Kl - Nl - al2N2)/Kl; dN2/dt: r2N2(K2 - N2 - a2lNl)/K2
4. dNl/dt: rlNl(Kl - N2)/Kl>; dN2/dt : r2N2(K2- NlyfZ

Bo up ocrr AJrfl 3a rrllrrsr la6oparopHr,rx pa6or
1. larr onpeAeJreHr.re reHepaJrbHofi conorynHocxu z nu6opxu?
2. 9ro raroq KoppenrqnoHHbre a:elatns?
3. 9ro raroe 9M[r.rp[qecKafl. luHvrfl,perpeccun?
4. r{ro raxoe perpeccuonnrri a:narrruz?

5.,{onyrqenus npr4Hr,rMaeMbre Anr [poBeAeHHr perpecc]roHHoro auaJ|gIsa?
6. BprArr ypanneuufi perpeccr4r.r, noHqrue rpaHcrleHAenruofi perpeccuu?
7. Hro raroe crrcreMa HopManbHbrx ypaBHeHr{ft z rax oHa rron} {aercs?
8' flonsrrde Avcnepcuu. [ucnepcut Boclpor,r3BoAr.rMocrr4, orHoclrreJrbHoro cpeAHero,

A,IIEKBATHOCTI4.

9. fllau pacqera ypaBHeHr4s perpeccru.
10. 9ro raKoe qprcro creneneft ceo6olrr.
I 1. Kar npoBepl.ITb 3Harll4Mocrr nos(f rfuqrreHToB ypaBHeHr4r perpeccr4r.r rpu orcyrcrBr.rlr

flapalnenbHbrx orrbrro n (np rz Harwr.uvl:rlr napannenbuux ouuron) ?
12. Kax [poBepl{Tb aAeKBarHocrb ypaBHeHr.rs perpecckrv rrpu orcyrcrBr.ru napannenbHbrx onbrroB

(npra naluu uLr napurneJrbHbx onuron)?
13. 9ro Aenarb ecnu ypaBHeHrze perpecc[r.r He a4ernaruo?
14. 9ro Ha3brBaercs fI(D3?
15. Kar ert6uparorca (farropbl nnaHlrpoBaHr{r, r4x ocHoBHnre (6aronue) yponuu r rlHrepB4Jrbr

naprnpoeauur?
16. llopxaoK npoBeAeHr.r.s eKcuepr.rMeHra MeroAoM IIO3.
17. Kax cocraBnflercf, Marpr{qa nnaHupoBanras lIO3?
18. Karurr,rfi csoficrsaMlz o6laAaer Marpr{qa nnaHr{poBauus lI@3 (4orasam eru cnoftcrna)?
19. Kar npoBepurb 3HaqllMocrb orIeHoK roe$OuqueHToB ypaBHeHr4r perpeccr.ru?
20. Kax npoBeprrrb aAexBarHocrb MareMaruqecxofi ruo.uelz?

OTBETbI
I 3 6 a

J 11 2 l6 I
2 2 7 2 t2 I t7 4
3 aZ 8 1 13 2 18 a

J

4 J 9 1 I4 2 l9 a
J

f, 4 10 4 l5 4 20 aJ
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e6osaHze aAeKBarHocrr,r MareMatnqecroft Mo.IIenu II

3.
TI4qECKI,IX MOAENEfi TIOJITIEHHbIX IIO PC3YJIbTATAM

a.

eMeuHofi, qro raKoe repM, rrprrBeAr,rre [pl{Mepbr.
aHaJroroB JrorrrqecKrdx orrepaqu ir <<VI>), <I4JIITI>, vro3TI'I olepaqul'I SKBI'IBIuIeHTH6I [IpolleAypaM MaKcI'IMI'I3aIJr4r4 Lr MI,IHI4MrBarIru coorBercrByroq[x oyurcurafiIZCTIIHHOCTI{.

EJII,I.

Jrr.rpoBaHr.rr.

B MaTeMaTr{qecKoe orlucaHr.Ie lpoqecca.

3 1. flonsu4e rerrJroBoro 6a-nasca.
32' Bnoqnrrft upuuqu[ [ocrpoeHr,rfl MareMaruqecxofr MoAenr{.
33. Br.rarr MareMaruqecKr,rx naoAelefi .

34' flousrrle cl{creMbl AonynIeHLI fi npunocrpoeHr{r.r MareMarr.rqecKr,rx l,ro.{erefi.35. Mo4enb rrAeaJrbHofo cMerrrenrlr.
36. Moaelb nAealbHoro BbrrecHeHilr.

ffpulrepurrfi nepevenb BonpocoB K 3K3aMeHy
l. flousrze (MoAenb>. MoAeruapoBaHr4e KaK MeroA HayrrHofo rro3HaHr4{.
2. Klaccr.r0r4Karlnr MoAeneft.
3. o6que rpe6onaHus, npeAbrBr.rreMbre K MoAenrM . r4epapxunuogenefi.
4' Knaccz$I'IKaIII4t lroAenefi no ceoficrnana o6rerroB r,r pexo.rManr $ynrcqzoHr4poBaHr,ra. (llpuueprr).5' Buarr uoAelefi (uroHorpa$zuecxue, cr4MBoJrbHbre, HeqerKr4e, roruqecKue, JIort4Ko-JII.IHIBI'CTI,IqCCKI4 C, CCMI4 OTI4 qECKI.IE, CEMAHTIIqECKI4E). (IIPZNAEP6r,).
6' rlocrpoeHl'e MareMarI'qecKI'IX vrogerefi cr4creM gKcnepr.rMeHTaJrbHbrMr4 Mero.qaM' (ocuonurrerroHflTufl Ir onpeAeneuur (perpeccus', SJIeMeHTbI TeopuLt BeporrHocrr4 rz MareMarr{rrecKoft crarucruxu,crarucrr4 qecKr,re orleHKr.r u [poBepra rnnores)).
7' o6uue cBeAeHI'It o MareMarl4secKoM MoAenr4poBauuu (opurr.rHilJr, MoAeJrb, MoAenr.rpoB a've,

:lt).
oe z (fusu.recKoe no4o6ze).
Tolbr, 6loqurrfi npznqzn).

11. OcrroeHrte
12. Ocuonnue enrrpoBaHr.rr.
13. Crpyrryp
14' ocuonHble rpylnbl ypaBHeHIlfi, nxoArrqpre B MareMarr.rqecKoe o[ucaHr.re npoqecca.
15. Perpeccuounrrfi aHirnv3 (naccueurrft ercuepuueHr).
l6' llo-uyveHl'Ie ypaBHeHI4t perpeccuu rlo AaHHbrM aKTrlBHofo gKclepr.rMen:ra (nommrfi $axropurriexcuepuueur).
I 7. OnpeaeJreHrze reHepaJrbHofi conorynHocrrr u nrr6opru.
I 8. Koppenrquouusrfi aHaJrr43.
1 9. 3rrlnupraqecKar rrvrnvtfl, perpeccuu.
20. Ocnonubre orarrbr KoMnbrorepHoro Mo.{enupoB alul.
2 I . llousrue cly.rafiutx co6rnnfi .

22. Br,auc rreH r.re [JrorqaAefi ueroAoivr Moure _Kapno.
23.3ata,ra Bro$Sona.
24.Moletu cly.raftnrrx u xaorr,rsecxux 6nyxg auuir.
2 5 . Utvmr aurroHHoe MoAenrzpoBaHr4e.
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26.
27.
2g. 

o Mo,{enr4poBaHv_s.

29. Morcnu cno6o4uoro raAeHr4, rena.
3 0. Moaerr,rpoBaHr.re B cr.rcreMe MaccoBoro o6 cnyxunanrax.
3l.llpone4enue [I(DO.
32' Brr6op $arropon [naHI'IpoBaHvts,, rrxocHoB'hre (6asonue) ypoBHr{ r,r r{HrepBanbr Bapbrzpo Ba'vq,.

rou lIO3.
ve.

. 

Jrr.rpoBaHr.re.

Konrpo.rc caMocrosrejnnofi paOorrr cryAeHToB

ooprrlu KoHTpont caMocro.f,Telruofi pa6oru cryAeHToB: AoKJraA, orBerbr Ha recrl{poBaHr4e.

8' Vqeduo-twemoduqecxoe u uufropnaquoHHoe odecneqeuue duc4urutuunt
8.1. OcuonHaq fl r.rreparypa
l' fyn4 X., To6o'Ilrux fl' KonaurrorepHoe MoAenr4poBaHr,re n $usure: yve6uoe noco6ue. - M., M"p,2018. -432c.
2. ,{nopeqrufi C. I'I.MolenrapoBaH}re clrcreM: yue6nzx. - M.: "AKa r{eMl.rr " ,201g. - 3 l6 c.3' MareuatuqecKoe MoAenI4poBaHlIe xI,IMrIKo-TexHoJrorFrecKr{x o6rerron c pac[peAeJreHHbrMr.r

rapaMerpauu: yue6' noco6. Ant By3oB / T. B. r{ucrsrosa, A. H, flolocun, JI. B. fonuq.uu. - ClI6.:
flpo(f eccr.rr, 201 6. - 239 c.

4. llar H.I4. Kounuorepuoe
Kpacnoapcx,2017. - 254 c.

5. CaeuH f.I'I. CracreMHoe MoAeJILIpoBaHLre cJrolKHbrx flpoqeccoB: yve6nux Artr By3oB. - M., @asuc,
2020. -739 c.

6. CllAenrHI'IKoB C.I4., Jlolaruu A.f. Mo.uenrzpoBaHrae crrcreM: Mero.qlrrrecKoe noco6ue anfl
rexHrrqecKr{x By3oB. - Hosor\aocKoBcK,2018. _ 100 c.

7. IIIeHnon P. I,IunraquoHHoe MoAenr'poBaHr.te clrcreM
noco6ue. - M.: Mup, 2018. -264 c.

8' [lurprn E.B., Eopecroe A.B., 3afiqee A.A. Ha.rana KoMrrrrorepnofi rpa$uru: yve6noe roco6ae. -M: !r.ranor-Ml4Ol4. 2016. - 472 c.

8.2. [ono.nHnreJrbHas Jrnreparypa
l. Axuasapona JI.C., KaQapoe B.B., OnrraMr43aur.r,

noco6ue. - M.: Xuuus,2\l7. -362 c.
2. leiau A'M' MeroAbI LlAeHTu(fuxauuu ArzHaMr.rqecxux o6rerroB: MeroAr.rqecKoe nocooue arq

rexHr.rqecKr.rx By3oB. - M.: Sueprzx, 2015. -762 c.
3. 3arrefina A.Io. Bne4enne B MoAenllpoeaHue xr.rMr.rKo-TexHoJrorr{qecKax npoqeccoB: y.re6uur<. -M.: Xnrus,2077.-262c.
4. Jle6eles A.H. MoaenvpoBaHlle B HayqHo-TexHvrrecKrdx r4ccneAoBalvrflx: MeroAprqecroe noco6ze

AJrr TexHr.rqecKrrx By3oB. - M: Palrao rr cBs3b, 2019. _ 177 c.
5' Ka(fapon B.B., flepon B.JI., Meurarrvu B.Z. llpuHrlr{nbr MareMarr.rqecKoro MoAenr4poBaHr.rs

xI'IMLIKo-TexHororLIqecKI,IX cr4creM: MeroAur{ecKoe noco6He. - M., Xutvtun,2016. - 466 c.
6. (Dpsnxc P. MarenaaruqecKoe MoAenl{poBaHr.re s xuNrzqecKofi TexHoJrorrrr4: MeroAt4qecKoe

noco6ze. - M., Xuuus.2015. -343 c.

8.3. Ilporpanrusoe obecneqeHue u llurepner-pecypcbr
1. HaqzoualrHrrfi orxprrrrrfi yHl{Bepcr{rer <Irlnryrzr> https://www.intuit.ru/studies/cours esllg/

48/info.

MoAenvpoBaHrre B rrpr.rMepax v 3aAasax: yue6noe noco6ue.

- r4cKyccTBo r.r HayKa: MeTOAr4qecKoe

9KCnepr.rMeHTa B npou3BoACTBe: MeToAr,rqecKoe
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2' Pecypcrr elercrpouHofi 6u6ttuorexu (uero4u.rxu u [paKTr4KyN{br rro KoMnbroTepHoMy
MoAenl4poBauzrc) - Marepl'Ianu cafira: http://www.twirpx.com/files/informatics/modelling/

3' 3nexrpoHHble pecypcbl Poccuficrux gneKTpoHurx 6u6ruzoreK (uero4raurrl r.r npaKrr,rKrybr rroKoMnblorepHoMy MoAenl'IpoBauuro) Marepuilnbl cai'na: http://savestud.sg/meto dic6kil20ll
Kompyuternoe-modelirovanie-zadach-optimizatsii.html

4' crapuron A'B.' Kyqeua I'I.C. 3xonoMl,IKo-MareMarr4qecKoe lr KoMnbrorepHoe MoAenlrpoB a1ue -Marepuurnbl cai'na; http,llag.halyavchik.co mlitemla02le842-d93c-4704-a07l-662f}9c55261

8.4. MeroauqecKrre y*a3aHrrs rr Marep[aJrbr rro BrrAaM ranqrufi
MeroAu'IecKI'Ie )xa3aHI'Is npeAocraBntloTcr cryAeHTaM B Br.rAe reopervqecKr4x npeAnocruor (n

oJreKTpoHHorrl nu4e) x na6oparopHbrM pa6orarr.r.
oFIerH uo la6oparopHblM pa6orau cneAyer o(fopr'rn.arr B coorBercrBr,ru c oouzuu rpe6oeauumau

r.r npaBr{JraMu o$opuneuua.
rrporpavrl*roe o6ecne'reHue coBpeMeHHbrx uHQopuaquoHHo-KoMMyHnKarIuoHHbrx

rexHorrorHfi: Windows 10, cpe4crBa npocMorpa Google Chrome,-MS Office 2010, MathCAD, Matlab,
vlamematlca.

9. MamepuurbHo-mexHuqecKoe oflecnerreuue duc4unnuuu
.{lr ocyulecrBJleHl'It o6paronareJlbHoro npoqecca no Ar.rcqunrzne <MoAenrrpoBaHrre cucreM 14npoqeccoB> rpe6yercx HaJlplque xounrrorepuofi TexHrzKtr c ycraHoBJreHHbrM coorBercrByrournM

nporpaMMHuu o6ecueqeHueM I4 Apyroro o6opy4oeauur, noAAepxr,rBarorlero rpoBeAeHr4e npe3eH ragui,r,nocrpoeHl{e rpynloeoft o6pa6orrn, BbrxoA
rpe6yetcr o AocrarotrHona o6relre Moxer rr6u6ruorexa T.f. IllesqeHKo B r. psfunua
Marepr.ranaMr{ rro Ar,rcqurrJrr.rHe B Br.rpryaJrbnofi ody.raroqefi cpe4e Moodle.

Kapra o 6 e c n eqen v s. ru cwrrrJr Lr H hr yre 6 urn'r u M arepv iur aMr,r :

Ns n/n Hauuenonauue Bua (Dopua Aocryrra
Yqe6no-ueroAnqecKur Jrr.rreparypa rro

Aracrlunnr4He <Mo4elupoBaHr.re clrcreM r4

npoqeccoB))
3rerrpoHuufi Slerrpoun ax 6u6 nuorexa,

ra(fe4pa ATIIII

2 Ouzcanze na6oparopHrx pa6or 3lerrponnsrfi
(Word)

3lerrpoun at 6u6 rruor erca,

xadeaoa ATIIII
aJ MymrzueAufi Hlre Marepr.ranbr Cereeofi Me4uarexa xaQe4psr ATIIII

4 3lexrpoHu as 6u6tuorexa Ceresofi Ilopran SutmuallfY uu. T.f.
lllesqeHro e r. Ptr6Huua/ Moodle

fleqeHuq Ar{cIIHInI{HbI oOopyAoBaHr.reM :

Houep
AYAI{TODITII

Kor-
BO

Haraueuonanrae
(Dopua

IICTIOJIb3OBAIdIdfl

Ay4zropur
Itb 30

10

CoepenaeHnrre KoMnbrorepbr,
o6re4uueHuue loranrnofi
cerbro. OC Windows.
Pacuupeuurfi rraKer Office.
fro6amuas cerb Intrenet.
MathCAD, Matlab, Mathematica

Oprauzsaqzr npaKTr,rqecKr.rx pa6or,
Aocryr x o6pa:onareJrbHbrM pecypcaM
Bo BpeMq caMocrorrelrsoft pa6oru
cryAeHToB, pa6ora c Mynbrr4Me1uit-
HbIMLT MaTepl4anaMr.r Ha npaKTI,IqecKr,IX
3AHflTVTflX

1 0. Me mod uqecKue pexoueud a 4u u no opzaH rca 4u u u3yqeH u.fl d uc t4urut uuat
Pa6o'Iat y're6nar nporpaMMa no Allcqrarrrzne <Mo4enrrpoBaHlre cr4creM 14 rrpoqeccoB) cocraBJreHa

B coorBercrBl'Iu c tpe6onaHuruz Oe4epaJlbHoro focy4apcrBeHHofo o6pasoeareJrbHoro craHAapra BO no
HanpaBJIeHIarc 2.15.03.04 <AsroMarv3alllzs rexHoJIorHrrecKVX npoqeccoB rd npor.r3BoAcrB) u yue6uoro
IIJIaHa no npoQunrc no.qrorosKu (ABToMarII3aur4r rexHoJrorl{qecKprx npoueccoB rr [por,r3BoAcrB).

Ka o6ec
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Meroquvecrctre peKoMeHAarI[u Aflq cryAeHToB
MeroAu.recKue peKoMeHAarIu[ AJu cryAeHToB coAepxar:

reMarr.rKy na6oparopurx pa6oq
rrJraHbr llpaKTl,rqecKr.rx cIIucKa ayAr.rTopHbrx r.rhryreune Ar{cqr{nJrLrHbr cr{creM Lr ,,poqecc r4oHHbre,na6oparopHble I,I npaKTuqecKr4e ag6uru Ha oc'oBH're p Jr MoxercoAepxaTb HecKoJrbKo TeM.

Kypc colpoBoxqaror [parTurrecKue pa6orsr. llp" rroAroroBKe K npaKTr,rqecKvM 3aHsrr,rrMcryAeHTztM ueo6xoAzuo caMocro.sreJlbHo I,r3yrrr,rrb peKoMeHAyeMyrc Jrvreparypy, orBerurb HaKoHTponbHbIe Bonpocrr. B re'reHl'Ie ceMecrpa KaxAbrfi cryAeHr AoJrxeH rroAforoBr.rrb xor, 6u oAus
AOKnaAbr Ha TeMbr, rrpeAno)r(eHHbre npenoAaBaTeneM.

flpz uo4roroB*e K [paKTutIecKuM 3aHtrusNa Heo6xoAr4Mo r{cnoJrb3oBarb nr'Teparypy, r4Meroqyrocq B
AocraroqHoM Konl4r{ecrBe B 6u6mlorexe By3a. B cnucoi peKoMeHAyelrofi mrreparyphr BXoAt4r ocHoBHas r4

'qoflonHl{TerbHa's nl'ITeparypa. Cnucor JII'ITeparypbI rIpI,IBeAeH B Kapre o6ecne.reH us Avrg1111wrr.Hhr yue6uo-MeroAuqecrofi mareparypoft. Texyutufi KoHTponb ycBoeHrr suaulufi no Ar.rcuurrJruHe rrpeArronaraer
ucloJlb3oBaHl{e pa3Hsrx $opu KoHTpoJIt, B ToM szcJle recrnpoBaHr,re. Irlroroerrfi *o"rporr" MoxerocYqecrBJlsrbcfl n $oprr're recra I'I gK3aMeHa. Boupocbr K oK3ulMeHy r4 o6paaqu recroBbrx sarauufi.
rrpr,rBeIeHbr.

Merotrn'recK[e yKa3 arrrrr, no opraHr{3arlurr caMocroflTe;rrnoft pa6orrr cryAeHToBB Kypce <MogelupoBaHI{e cldcreM vt [poqeccoB) [peAycMorpeH gHa.rnre6Hrrft o6terr,rcaMocrosrelruofi pa6oGr cryAeHToB, roroprrfi BKJrroqaer r.r3rreHr.re neKrlr.roHHoro Marepuara, yve6Hoft
nl'ITeparypu, o6y'raroulux I4urepHer-pecypcoB; noAroroBKy K BbrnoJrHeHr.rrc npaKTrdK)rMa, caMoKoHTponbsuauzfi n Qoprue KoMtlblorepHoro recrllpoBaurzr; BhrnoJrHeHrde nporpttMMLtpoBaHHbtx zagauuit. il1supuo6uleHux o6yuaeMhlx K IrorlcKy, K LlccneAoearerscxofi pa6ori, 4rr" p*""Tlrs, r4x rBopqecKoro
rloreHulzilJla cneAyer rlo Bo3MO)KHOCTI,I us6erarr IIp{Mofo pyKoBOACTna pa6oroft o6yvarorrlnxcf, npr.r
BbIIIoJIHeHI'IuI ullvI Tex LIJITI I'IHbx zagali,uit, qarqe Bbrcryrrarb B ponu KoHcynbraHTa, 3Kcrrepra, KoJrnefr4-
I,ICCNE,IIOBATCJIf,.

floAroronrca K BbrrroJrHeHrrro ;ra6oparopusrx pa6or
flpar<ruryu cnoco6crsylor noBbIIIreHuIo Kar{ecrBa :saunfi cryAeHToB, 3To rBopr{ecKr{e 3a1aHufl,

yuy6naroqlre 3HaHr.rr cryAeHToB n rax npo(peccuoHanbHofi 4earelrHocrr{.
Ile.nr [paI$IrKyMa - o6ecne'Iurr reryuurfi KoHTponb HaA 3HaHrarMr.r cryAeHToB; npeAocraBgTb

BO3MO)I{HOCTb:

- cryAeHTaM - CI'ICTeMarH3I4pOBarb r.r pacufipr,rrb 3HaHUfl,, CaMOCTOSTeJTbHO OCBOr.rrb nponyrqeHurti
MaTepr{an;

- [penoAaBareJIIO - OIIeHI'ITb CTeneHb roroBHocrr{ cryAeHTa K CAarre SK3aMeHa no lucrlr4rrJrr4He.
.{lr eunorHeHu.s na6oparopurx pa6or no Ar.rcqunruue <MoAenvpoBaHr.re c}rcreM r,r npoqeccoB)

neo6xo4zrrl nepco HilnbHrrfi xouuuorep c Bbrrxel epeqrr cJreH HbrMr,r [porpaMMaMr.r.
Ha 3aH.srllf,x npaKTuqecKofo III4Kna raxAufi cryAeHT nonyqaer r,rHAr4Bt4AyanbHoe 3araHvre,

HanpaBneHHoe Ha Qopuuponanue rconrnerenqufi, olpeAeneHHbx AanHoft pa6ouefi uporpavruofi.
flparrvvecrax pa6ora lpeAycMarpr.rBaer peanrr3arlurc rron] reHHbrx cryAeHTaMn sHaHufi qepe3
opraHl43auzro yre6nofi pa6orsr B piBnLIvHbIX cpeAax. IIo xaNloft la6oparopnofi pa$ore cryAeHrbr
AonxHbI [onf{I4Tb y rlperloAaBareJrr uHrLrBuryuwuoe ia.qanpre r{ BbrnoJrHr4Tb ero.

Bo epervrr BbIIIOJIHeHI{ s saraHuir n yre6Hoft ayrvlopuu cryAeHT Mo}Ker KoHcyJrbrgpoBarbc.rr c
lperloAaBareJleM, olpeAensrs uau6onee s$$errrzBHble MeroAbr perxeHr.rs rocraBJreHHbx saAa.r. Ecrra
KaKzuI-To rracrb 3aI.aHI{g' ocraerct HeBbrrloJrHeHuofi, cryAeHT Moxer rrpoAon)Krzrs e€ BbrrloJrHeHlre Bo
BpeMt BHeayAl4Topnofi cauocrosreJlbHofi pa6oru. Or.rer o$oprranlercr B TerpaAvr urv pacleqarbrBaerct
Ha Jllzcrtx (popnaara 44. Ha rlrrynbHoM JrLIcre yKa3brBaerca: Qauurufl, u vtHnr\vralrbr, Kypc, rpynna p1

npeAcraBn s'er cs' [penoAaBareJlro Ha [poBepKy no 3aBeprleHr,rro r.r3r{eHrrr reMbr.
[lx nrnolHeHzs na6oparopuoft pa6oru ueo6xo4rzrr,ro :

l. r4zyuuts KparKr,re reoperur{ecKr4e cBeAeHrdr, ueo6xoAulrue nrrfl
KoHKperHoft pa6orsr.
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tl[, paccMorpeuHble B neKrltlr4 r{ npeAcraBJreHHbre B

oxeHHbre n .qauHofi flpaKTr,rtrecrofi pa6ore.
ofi reuofi rpolpaMMHofi cpe4e.

ucno I{elr pa6orrt. Vclonue 3afta.rrn il onr4caHue

6ore npzru'IMaer rlperloAaBarenb Bo BpeMr npaKTr4qec*oro 3aHrr us. Bnpoq caMocrosrenbHocrb pa6o*r, ,ro""ru""e MexaHrr3rua pa6oru cperbr,3HaHze uclonb3yeMblx B pa6ore napaMerpoe' yMenue aHanld3lrpoBarb pe3ynbrar6r BbrrroJrHeHr4r pa6orrr.Brruolueuze [paKTI'IKyN{a tBJlt{erar"ro6*o4r4MbrM ycnoBr{eM Anr Ao[ycKa K aK3aMeHy.

11. TexnonozuqecKan Kapma duc4unnuuot

Kypc 4 rpyrna
flpeno4anareJrb - neKTop

ceMecrp 7,8-

flpeuoganarenr4, BelyIr1"r lu6op-op*r" 
"Ka6elpa_ 

-oguauemu3auuu mexHo
qecKr,re 3awflTufl Kosax Jfrcdutua flroctneoeua

HauueHonaHrf e Alrcqun;ruHrr /
Kypca

YponeHr//cryreHB
o6paronaHua

(6arcalanplrar,
cIIeuuaJrItTeT,

vrarucrparypa)

Craryc Arrcrlrf rrJrrr Hbr B
pa6ovelr y.re6uovr rrJraHe

(A, 8, B,I)

Ko"rruqectno
3aqeTHbIX
eauuutl I

KpeArrToB
Mo4elrapoBaHrre crrcreM Lr

npoqeccoB
oaKanaBpr4aT El.B.On.18 5

Cuexuste .IlucunnJrrf Hr,r ,,n

IOIOfr4rrecKLre IIpoqeccbt
u).

flpe4urecrByroque: ;
, rrrr4rr,.

[ortrr4 )), <Texr
lquu u ynpaBneHr

rvqrrv. rrsrrrrw4nnv |'Dlrr yuKfl

(nxo4nofi pefiuanr-roHTno nr-

ux l(BnJrpr(pr.rKaUHoHHoI paOorsr
B

IPOBEPKA (OCTATOqHbIX> 3HAHT4fi NO CUENHbIM AUCUUIIJII4HAM I

BxoAHOfO KOHTpoJrs
Butu rercyrqeii

aTTeCTaur.rH
AyAuropuas
rrJru BHeayArr-

TOpHafl

Mun.
KOJI-BO

6aflroe

Maxc.
KOJIHqECTBO

6alroe
I lecrzpoeauue I Ayanropnar 0 l0

llroro: 0 10
EA3OBBifi MOn}

(npoBepKa suauafi u vlrenrafi nr
JIb
I I'ICITI'IT rIIJUC I

T rEH6r..^v rurn rvruPlrtrPrax I us
Ter(yruefo KoHTpofls

rlr{Abr rer(yqefi
aTTecTaur.ru

AyAnropraa
rrJIrr BHeayArr-

TOpHaq

Mun.
KOJI.BO

6a;uo.n
9

Marcc.
KOJIITqECTBO

6allonTervrrreo nq6nro Jla6oparopHue pa6orrr AyAkrTopli^afl l8
Pa6ora Ha reKrluqx Av.lHronnac 5 l0
flpzcyrcrntre Ha
3AHflTIdqX

Ayluropuar I l8

PerueHze sananuit AyAHTOpHat a
J 1a

IJ
Cauocro.sreJrbHarr
pa6ora

Bueay4z-
TOpHat

a
J 13

llporrreNyro.rHrrfi pefi rnur-
KOHTponb

laooparopHrre pa6oTbr Ay.qraropuas 9 l8

llroro: 30 90
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OfIOJIHI,ITEJIb
Teua, 3aAauue r.rJrrf Mepo[prrflTue

AOrroJrHrrTeJIbHOro KoHTpOJrfl
Bnlrr rercyrqefi

aTTecTarluu
Ayglrropnar

r.rJrrr BHeayAr,r-
Manc.

KOJII,IqECTBO

6aJr.[oe
llpolrexyroqurrft peft ruur-

LITOIOBbIII MO,IIYJIb

llroro:

Heo6xolnnrnrfi prnHtlrvryM AJrs
arrecrarlfiu 60 6a.rr.ton

CocrasureJrb, AorIeHT

3an. raOeapofi

ABTOMATI,I3AIIUI,I TEXHOJIOIUqECKI,IX NPOqECCOB I,I IPOI43BOACTB,

AOIIEHT

IIOJIYIIEHIIfl IITOTOBOft OqEUrrr I,IJIII AOTIYCKA K IIPOME}I{YTOqHOfi

'.- Il.ff,.Ko:ax

B.E. OeaopoB, AorIeHr
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