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7. Ifenu u sadaqu ocnoeHun ducqunnuHb'

,I#;;;;;^;;;o""",.f,Br.nercx (poprvrnpoBa'lre y cryAeHro" tl:""n ocHoB coBpeMe'Hbrx
qI:TIT q TTNr)T'?RO ITCTBEHHbIX*"'"^;1"'0;;;;;#;;l;;;'*;'*o'o ni'i-"i"*i'"'1i11--Y:H:"tr#:,1'::tr;:"ffil\llv'uAun *J-q^qnvua''v' "' rcrpoe'ut uoAeneft pa3rr[rED( KJIaccoB I'I ID(

upoq"c"oa tr cIlcTeM pa3Jll{tlrroro Ha3HaqeHr{t' 1tTo1:l-11, -^..rrr rv nn*r q 
'LrJ. 

rmornaMMHbrx cDe,4cTB.

;:#;;;';;.;;il;;,"*r.rKe rrocpeAcrBoy_"::l_..'.** rpr.rKrr44'6D( 4porpaMM'r'rx cpe'4crB'

3 aA a.r auu o cB o eHr4fl rre.6Hofi A[cqLI[JIIIHbI -fl B JUIIOTCS :

rpno6pereHr4e 3fta.f{vri4 o coBpeMeHHbIX MeroAax MoAennpoBaHrlt 
:*t;T,:tT".#rKtlrit;

*; 
tJ:H#;#;"#*too"tnpo"a'r{t, 

rptrHrsroB rlocrpoeHl{t tr oc'oBHltrx tpe6oramd r
MareMar[qecKuM MOAeJISM;

SopurapoBaHlle HaBbrKoB B pa3pa6orKe pa3nl4rlHbx cxeM MOAen[poBaHIiIt, MeroAoB

flccneAo Bailvrfl. synrcuuoHr,rpoB aHpIlI IIp oue cco B pI cucTeM ;

ll3rreHlle [pllHIInrIoB I{MI',ITarI[oHHOro MOAenup oBaFlvrfl, MeroAoB yflpoIIIeHrIfl

MaTeMaTI{qeCKI'tX Ir'rOAelefi ;

-oBJIzEeIIeMeToAaMIIpa6o,rucpa3JMIIHbIMItTexEItIIecKuMtrIrnporpaMMH}rMIIcpeAcTBaMI,I
**Hf|ffi; 

Kypca rpeArorraraer npoBe,*e'tre JreKr{troHHED( u na6oparopnrrx za.'xr:ffi' a raKxe

.*o"t6rr.*"y,o pJ6o"y &ya"oou "p" 
ittto*t"- na6opatopuror pa6or r ayAlnropuu'

2, Mecmo ductlunnulrbt e cmpyxmype OOII BO

Aracqr.urrurra <Moleruponarule)) oTHoonrct r napuatr'ranoft sacrll 6IOKa (El'B'17) o6Ba',IeJEErD(

ru"q;*" (uo,4ynefi) 4m na4p.rBrreHl'It troAroronru 09'03'04 <flporpalrrunar rmeuepro'

Ar-r ocBoeHI'It ,qn rrt n--"t <<Mogenuponaur're> o6)"raroqgect lrcrloJrr3ylor 3nalrlrt' y[(eHUlI'

HaBbIKIt, cnoco6u AeJneJrbHocTlI II yCTaIIOBKI,I, c(loprr',ruponaurrue B xoAe wtyselflIf, anoIIEIUIEII:

;ifi;;;; nn$oprrlarrru, ,rTeop"r nepo'nocrefi tr MareMarrfrecKar{ crarrrcrtrKo)'

ofoJ*ot"p"* rpa$llru, <flpoexrnporanue fIO>' <Ocnonu uporpal\4MrrpoBarrun)'

oceoeHueA'Ioq[IIJItrHBI<Mo4errnponarrze>>uB'jfreTc'''ocrrosofiAJI'IIocJIeAyIoEeroHanl,IcaHtr'
srlflycKfi oft rsarll([urar1lronuoft pa6orrr'

3, Tpe,ooaHu,fl K p$yJthmam(nt oc^oeHttfl ducqunnuHbt

I4syrenu e lvcrrr'rrJrrrHbr HarrpaBneHo Ha QopMr{poBaHrre cneA}rorrlr{x KOMrrereHIII{fi:

B pesynrrate ocBoeHrrt AI'IcryrIJrtrHEr cryAeHT AoJDKeH'

3.1' 3uarr:
- r.naccr,rtfuraqrto Ir'roAelefi cucteu r qpoqeccoB, trx BIrAbr r'I BtrAbr MoAeJMpoBaIMt;

- rlplru4{fibr u ueroAonorrro $yrruuouarnuoro' IrMtrTaIFoHEoro u MareMartrrlecroro

MOAeJrrq)oBaHnt cIlcTeM Ir qpoqeccoB;

eHue

@opvrylnpoBKa KoMrlereHurru

foroBHOCTbro rlpr4MeHtrb ocHoBHbIe MeroAbr a LrHCTpyMeHTbr pa3pa6orKrr

[porpaMMHOrO o6eclleqeHu,fl; ------
Bn.AeHrreM HaBbrKaMrr I{clorlb3oBaHrls olepalllIoHHbrx cl{creM, cereBbrx rexHoJrortrvr'

cpeAcTB pa3pa6oTKI.I [porpaMMHolo I'IHTep(beitca, IlpuMeHerHvlfl' s3bIKoB LI MeToAoB

dopMa:*nrrx cueura Sru<aqufi , crcrenn )'npaeneHlaf, 6 a3 aMIa AaHHHx ;

BJraAeHLreM MeToAaMrr yilpaBJreHrrs rpoqeccaMu pa3pa6orKll Tpe6o",arrutrr, oIIeHKIrt

pLrcKoB, [puo6pe re:Hars., [poeKTlrpoBaHrrs, KoHcrpytlpoBaHvrfl', TecrllpoBalJtlfl''

gBorlrcquu u coilpoBoxAeHufl,

BIIaAeHI{e ocHoBHbIMI{ KOHIIelqvIflMI4 14 MOAentMLI SBOnrouI4lI Vr colpoBox'ueHl',Ill

nporpaMMHOfO OoecreqeHl4-fl; ' -----

c[oco6Hocrrefiupe4MeTI{ofio6nacrncyIIeToMo|paHI4IIeH!IvI
rrc[oJlb3yeMbrx MeTOAOB ]ICCneAoBaHI4fl ;

BJraAeHLreM HaBbrKaMLr MoAen,np oBa'Tr', a*,urv3a vr r{crrorrb3 oBa*r4fl' (poprrlaruHblx

MeTOAOB KOHcTp

Kol
KOMTIeTeHIInU

TIK-1

IIK-2

trl(-7

ilK-10

trK-12

tIK-19



- MeTOAbr rrocTpoeHr,rr Mo/qeJMpyroq[x irJrropr4TMoB;

- MeT,OABT trOCTpOeEUT MaTeMaTr4qeCKrD( MoAerefi, rD< yflpolqeHtrrt
- TexHr,FIecKIte I' nporpaMMHbre cpeAcTBa MoAeJrnpoBarrwr; TexHoJrorruo rrjrarlnpoBaltl{f

sKCIIepnMeHTa.

3.2. Vruerr:
- pezuM3oBbrBaTE trpocTbre :IJrroprfrMEr r,rMr,rTaqr,roHr{oro MoAejtr4poBttHras;

- ucrIoJIE3oBa.Tb ocEoBHbre MeroAbr rrocrpoerur MareMarErrecrrx uogenefi flpoqeccoB, cucreM,
D( sJreMerrToB r{ c}rcTeM y4paBJrerrr4r;

- pa6orarr c r<ar<raru-nu6o Iz3 ocHoBHbD( TrrrroB trporpztMMulD( cr,rcreM, qpeAna3HaqeurfiD( Ars
MaTeMaTrrrrecKoro rI trMrrTaruoHHolo MoAen4poBarrr4r;

- rlJralMpoBarb uoAenrnrni SKcrrepl{Melrr u odpa6arwnars ero p$yJrbTarbr rra trq)coHiulbEoM
KoMnbrorepe;

- orIeEr,rBaTE TormocTb trAocmBeprrocTE pByJrbTaToB MoAeJtr4poBaEZr.

3.3. B;ra.uerr:

- HaBErr&lMrr oqeHKr.I TorrHocTtr rr ,qocToBepHocTn pe3yJrETaToB MoAeJrl4)OBarMr;

- IIJraEIlpoBaTB rrro4enrnrrff gKcnepuMem r o6pa6arrrrarr ero p*yJr6TaT6r Ha trepcoHaJrEHoM
KOMIrbrOTepe;

- ueroAurofi nrrrmcJrr{TeJrrlroro gKctrepr,rMeuTa Ea KoMrrrrorepe.

1. Cmpyxmypa u codelmcanue ducqunnaHbt
4.1. Pacnpedanearre rpyAoeMxocrn s r.e./qacax no eudata aydumopaort u canocnosmentaofi

mh, cmvoeHmog no ceM

Cevrecrp

Kor[.recrBo qacoB

Ooprrta
I{TOTOBOTO

KOHTpOJUT

Tpy4oevr-
KOCTb,

s.e.l'tacl';^

B rona qlrcre
Ay4nropHbrx

Canaocr..

pa6oruBcero JIeruuft
JIa6.
pa6.

llparruu.
3AHflTT4fl,

7
3/108

54 18 36 54
3a.rer c

ouesrofi

I4roro: 3/108 54 18 36 54
3a.rer c

ouenrcoft

4.2. Pacnpedeneaue oadoe yvednofi pafiomw a ux mpydoeMKocma no nodynarw duc4annaHbt

Nb

pa3-

AeJra

Har,ru enoB aHr{e ivrogy"rrefi

Konr.r.recrBo rracoB

Bcero
AyAnropHafl

Da6ora
BueayA
pa6ora

(CP)JI TI3 JIP

I
MoAelr Lr MoAenr4poBaHr{e. KnaccuQtrKarlwfl
ruoAenefi

22 4 6 L2

2 9ranrr paspa6orKrr MoAenefi 30 4 6 20
a
J Mero4oJro rrrr{ MoAeJr[p oBanvrs. 30 6 8 t6
4 Textlonorr4fl ,vrwvrrauuoHuoroMoAerI,IpoBaH[g t4 4 4 6

5
I4ncrpynaeHTaJrbHbre cpeAcrBa uMr{Tarlr4oHHoro
MOAenr{p oBaHldfl, rrpoqeccoB r{ ctrcTeM

l2 t2

llroro: 108 18 36 54



4.3. Temamuqecnufi nnaa no eudann yvedruoil deamentHocma

JIercqun

JIa6o

J\lb

u/n

Honaep
pa3AeJra

AI,ICqU[Jrr.rHbl

O6rena
IIACOB Tevra Jrercurru

Vqe6no-
rIaHrsAHbre

noco6ns

1
l.

I

2

MoAenu v nx poJrb B r,r3) reHr4r.r SyurqnoHr{poBaHrrr
rpoqeccoB n cr,rcreM. floHsrrae cprcreMbr. lloAcracreMbr Lr

eJreMeHTbr. Crpyr<rypa, SyHrqnu, repeMeHubre,
rrapaMeTpbr, cocTo.f,Hus r{ xapaKTepncTr4Kr,r npoqeccoB kr

crrcreM. Knaccn$uKal1vrfl. uo4enefi npoqeccoB u cprcreM.

flpesenra\vfl

2 2

Mareuarr{qecKoe MoAenr4poBaHlre nuQopnaaqproHHbrx
crrcreM. AmannrnrlecKl,Ie vr vvtnral\proHnbre MoAenn.
Kona6uur{poBaHHbre (anannrr,rKo-LrMprraquounrre) MoAenr{.
MeroArr uarurannofi peuwrsarlkrtr nao4elefi. Ocnonnrre
noHrTr[r Teopllrl MoAenupoBaHr4.fl cucTeM.

J

2

2

flocreAoBareJrbHocrb rr coAepxaHpre orafloB parpa6orru u
KoMrrbrorepuofi peaJrr,r3arlpr[MoAenefi upoqeccoB n crrcreM.
llocrpoenne Konqerrya-rrrnofi MoAeJrpr unsopnaaquosnoft
c?IcreMbr. llponepKa aAeKBarHocrtr MoAeJrrr Lr o6rerra
MoAenrapoBaur4r. @opnru [peAcraB lrenvrfl, roru.recKofi
crpyKrypbr MoAenx.

Ipesenraqnx

4 2

Merogrr [ocrpoeHr,rr MoAeJrlrpyroqnx anropr.rrMoB.
tr{urepnperarlr,rf, pe3yrrbraToB MOAeJT[pOBA}lk[A.

,{oxyrraenTr{poBanr,re orarroB MoAennpoBannfl rrpoueccoB tr
cI4CTeM.

IpeseHraqux

5

J

2

MeroAoJrorrrff SynxqnoHaJrbuoro MoAenr,rpoBaHrr;r.
ocHosurre rroJroxeHlrfl u MeroAuKa Qy"utl"ogzrllbHoro
M oAenr{p o B aHr,rrr. Kn ac cn Q nKarIVs. MareM arlrqe c K r,rx uoAel efi
3BEHbEB CI,ICTEMbI.

6 2

MeroAoJrorr4.f, co6urnfiHoro MoAeJrr{poBaHufl. Tunrr ur

oJreMeuTrr co6urnfiHbrx naoAenefi. A[arpaMMbr
Bbl[oJrHenvrfl [ocneAoBareJrbHocrr4 gTarroB, ,{uarpanaurr
rr3MeHeHlrr cocrosnutrt o6rerra.

pa3Aaroqnnfi
MaTepual

7 2

MeroAoJrorr,rs rorroJrorr,rqecKoro MoAeJlprpoBaHlur. llomrue,
Ha3Haqenule, o6nacrn rrprrMeHeHug u MeroAr,rKa
TotroJrorrrqecKoro MoAerr.rpoBanvrs,. Crpyxrypnoe qucno
KaK CpeACTBO MaTeMaTI{rIeCKOrO OIILICaHI,I' TOIOJIOTnVI.

pa3AaToqHbllr

MArepuraIr

8

4

2
llorlsrras r{Mr,rrarluouHoro
I4Mrrrarluouuoft MoAeJIr{.

MOAenlI.

MOAeJrrrpoBaHLrfl. u
Crpyxrypa r,rMprrarlrosuofi

9 2
Amopnru vr

VlwtwrautroHHoe

o6cnyNnBanrrt.

sTarrbr r4Mr4TarluoHHoro MoAennpoBaHprr.
MOAeJrprpoBaHr,Ie u cl{cTeMbr MaccoBoro

-f, grrrravrvrkrrarrkronuoroMoAeJrr,rpoBaHr{lr.

pursAaro.rHsrft

MaTepr4iur

llroro: LS.racos

,4tu e

Irb
nln

Ho*rep
pa3AeJra

(IIcqrrnJrrrHbl

O6renr
IIACOB Terua npaKTrrqecKoro 3anfl Trrfl

HanueuoBaH.
.na6oparoprr

Yqe6no-
HATJISAHbIC

uoco6ns

I
I

2
IrlccreAoB aHrre xapaKTepucrr,rK pacrpeAeJreHlrfl
cryrafi ubrx B eJrr4 rrrrH

ayArrropr4fl.

J\b30
MeTOAUTIeCKOe

noco6ue



;;;::T
Ilpon epx a cr arrlcrl4qe cKux n4tlore3

IrIc cl eAoB aHr,r e Kopp enfl In o ns oft 3 aB I{ CUMO CTI{

ayI'vrropLrfi
Ns 30

MeroAl{tlecrol
?

e rlocooEe2 2

ayl.vrropnfl
Ns 30

MeroAI[tIecKo
e IIocooLIeJ 2

4

2

2
flapa6 onrqe cKo e crJraxtuB anvre ayI'vrropvs

Ng 30
MeTOAI{tIecKoe

noco6ue

5 2
5xctt"ptnrrfi MeroA BecoBbrx r<oeSSnqueHroB

BAXTHOCTLI

ayIvrropvs
Je 30

MeroALIqeCKoe

noco6ne

6 2 llocrpoeHl{e Koppenflul4oHHbrx lrnetA
ayI'vrropvrfl

JS 30
MeTOAI{tIeCKOe

noco6ne

7

a
J

2
P as6ueHrre gKcrIepI{MeHTaIIbHbrx AaHHbx

Ha oAHopoAHbre rpyrrlbr
ay4fiTopr fl

J\b 30
MeTOALITIeCKOe

roco6ue

8 2
KouuleKcHar Ko[[qecTBeHHafl OrIeHKa KaqecTBa

o6terra
ayl.vrroplirfi

Ns 30
MeTOAUqeCKoe

,7
iloco0ue

9 2
llocrp o eHLIe MareMarllqe cKrrx naoAenefi clrcreM
gKCrrep[MeHTaIIbHbIM MeTOAOM

ayInropr[fl
Ng 30

10 2
HaxoNAeHue ypaBHeHuft perpeccvrvr rlo AaHHbrM

IIaccLIBHOrO I4 aKTLIBHOTO gKCrIepLIMeHTa
ayavroprrfl

J\b 30

11

4

2 He.rem[e MareMar[qecKue MoAeJru
aytrvrropvrfl

Ns 30

12 2
llo crp oeHl4e MareM arl{qe cKLIx tuoAeleft c}IcreM

anJurvrrklq e c KI,IM M eroA o M

ayI'krropvrfl
J\b 30

13

5

2
Oupe4eneHl{e SynKllnosanruoft 3aB[cI4MocrI'I 14

ee rIccJIeAOBaH[e MeroAoM perpecclloHHofo

anurvrsa (n cpe4e MathCAD)

ayI'vrropvrfl
JS 30

MeTOAI{qecKoe

uoco6ue

14 2
flocrpoenue MareMarn'recKofi MoAenu vr ee

IIccneAoBaHLIerlpuIIoMoIIII4IInaHLIpoBaHlLIg'
eKcnepl4MeHra (n cpe4e

ayEr4TOpLrfl

l,lb 30
MeTOALItIeCKOe

roco6ne

a

t5 2
flocrpoe :einre Lr uccneAoBaurae He'rerKofi

MareMarprqecxofi MoAenu (" tp.a. MuthCAD)
ayEvrropvrfl

Irb 30
MeroALIqecKoe

roco6ple

I6 2
flocrpoe :nure w rrccneAoBaHlre ne'rerKofi

MareMarpI.recKofi rr,roaenn (n cpele MATLAB)
ayAvrroprrfl

Irb 30

t7 2
flocrp o e :nr4e Lr uc cneAo Balr4e ne'rerro fi
MareMartl.recKoft N,IoAenr (" .p"4. Vt"th.m"li"")

aytrilroplrfl
Nq 30

18 2
Ana-nfis pe3ynbTaTo B qprcreHH oro gKCrrepIaMeHTa

R Id3VITCHHbIX CDE.IIAX.

ayAprropktfl
Ilb 30

I4roro: 36 qacoe

Tpyaoe-
MKOCTbTeua Ir BHA CPC

PasAer

ArICqtrr-
JIIIHbI

Oopualr43ar\rtfl. lI aJIropI{TMtI3aIIut KoMtlbrorepHbrx tuoAeleft - Pa6oma c

ffiI4eMeToAbIKoM[bIoTepHoroMoAenIIpoBaHug'.IIod?omo6Ko
eHufl

lVf eroArr cTox acTI{rIe c Ko r o Mo Ee nnp oB aqlirfl - II o c m p o e H u e

Mero4"t S p arral b1ot o Mo Ae nLIp op,aluIfl . R o H c n e Km W
fVfo4e""poBagple xaorl4tle cuk:x lrpA\eccoB. If O cmp o eHue Iw o d enu

BA

fl"*p"*"ta *qerKl'Ix MareMarrIqecKLIX Mo @e Hu e u o d e nu



a
J

8 KounrrorepHas rpa6prrca B MoAenupoBaHr u. If od eomo 6Ko c o o6t4euun 6

9 MeroArr pacro3 H aBanvrfl, rpaibr.recKux o6pason . II o c mp o e H u e n o d e nu 6

t0 O6sop cyrqecrByroqrrx [porpaMM, ,.. prcrroJrb3yroqnx ilpprnulrrrbr
nefipoceresofi o6pa6orKpr AaHHwx. Pa6oma c flumepamyport

4

4 l1 Matennarl{qecKoe o6ecueqeHne npoQeccnouanrHoft o6lacrn.
Roucnercmupo6aHue

6

Ilroro: 54.raca

6. oB amerbHbre mexHonozuu

Ceiuecrp
BrA:ansrns
(JI, IIP, JIP)

Hcno.rrrgyeM bre rrHTepanTrrBnbre o6paronareJrbnbre
TEXHOJIOIIIII

KoJrrlqecrno
IIACOB

7 N, JTP

Texsorornfl MoAyJrbHoro o6yueuur - rrpeAycM arpprBaer
AeJIeHr4e COAep)KaHIds, AVrCI{JdrurHHbr Ha AOCTaTOqHO aBTOHOMHbTe

pa3AeJrbr (uoaylu), unrerpupoBaHHbre n o6qufi rypc.
4

TexnonoruJr LrcnoJrb3oBaHr{f, KoMrrbrorepHblx nporpaMM -
lo3BoJrrer e$$erruBHo AorroJrHprrb npoqecc o6yveuux Ha Bcex
ypoBrurx. Mylmuue4ufi nue nporpaMMbr rrpeAHa3HaqeHbr KaK

Nrfl ay4uropnofi, TaK r,r caMocro{TenrHofi pa6oru cry.{eHToB.

4

llnrepner-TexHoJroruu - [peAocraBJrrror rrrrdpoKne
Bo3Molr(Hocrr{ Antr [oncra unQopMar{uu rr BeAeHprr HayqHrrx
nccneAoBawuia.

4

Texsol o rl,z'fl krHAuB rrltJ/anrrc arrur o 6yue Hnx - no M o raer
pezurrr3oBhrBarb JrurrrHocrHo-oplreHTnpoBaHHuft no4xo4,
yrrr{TbrB as vHAvrBuAy uurb Hhr e o c o 6e suo crkr vr uorpe 6no crr.r
yqarrlHxcr.

4

Texsororrrr recrapoBaHrur - r{cnoJrb3yercr AJrfl KoHTpoirt
ypoBHf, ycBoeHlrr gsauufi B paMKax MoAyntr Ha orrpeAelenuorvr
orane o6yueHu.n. laHuar rexHoJrorn.rr rro3BoJr.f, er
npenoAaBaTeJlro Bbrfl BLrTb r,r cprcTeMaTI{3HpoBaTb ac neKTbr,
rpe6yroqne AorroJrHprreJrbHofi npopa6orKtr.

4

TexHolonru pa3Blrrufl, rrpwwuecKoro MbrruJreH vrfl, -
c no co6crsyer Q opnaupoBaHnro piuHocropo nHefi JrrrrrHocrpr,

cuoco6nofi rpurnqecKu orHocprrbcr x un$opMarlnn, yMeHHro

ot6uparu un$oprr,taqraro AIf, perueHurr [ocraBJreuHofi 3apra.ru.

4

Irlroro: 24

5. ffepeveub mert Kypcorbm pa6om
He rpenycMoTpeHbr

Kotr,mnercuoe ficrloJrB3oBarme n yue6nou qpoqecce Bcex Bhrrtre E&lBarrHED( rexronord
cTl{Mynuprm JlrrtrrocTlryrc, rHTeJrJreKTyaJrErryIo aKTmHocTb, pa3Bl.rBarcT rro3EaBaTeJrbEEre 4poqeccEr,
cuoco6crayror ![opMr{poBan ro Korvmerenqrd, romprnm 4ornxen o6na4arr 6y4y4,rfi cuequarucr.

,{nr uoarrurenua HaxJr{Anocrtr paccMarprrBaeMono MareptraJra flpuMeHrrorcr o6patorarenrnrre
TexHoJroluu, ogHoBafiflbre Ha rrp[MeHeHtII{ clleqtraJrKtr,rpoBaHHErx IIporpaMMHbD( cpeA rI TexHIIrIecruIx
cpegcm pa6orn c rurQopMa{uefi. Ha.upr,rnrep, Jrexrlr{r{ c MynbrrMeAfurM cotrpoBoxAeurreM, c
ricnoJrb3oBarrrreM gneKTponnrrx fre6nr,rrcor r 4r,rcramglonnofi ([oprue.

B pawax Aannoft wtctrurrJurubr rrpr,rMelllrlrct I,IIrHoBaIIrroHrrbre Merol6r, ocnoB,tnnrire Ha
rIcrIoJIB3oBilHr,In coBpeMeHHED( AocrNxemafi nayru x rrr$oprrraqrroHHlo( Texuonorld s o6paroaaruu. Ouu
rlpeAlonararor npuMeueHr.re rauQopuaquomrrn< o6palorarenbulD( TexHoJrond, a rarcre yye6no-
MeTO,U,IqeCKn( MareprfturoB, cooTBeT,cTByrotrs,rx coBpeMeEHoMy M4poBoMy ypoBHrc, B qpoqecce
npenoAa3all[r,rycqEllJrr,rHbl :

- IzcuoJlb3oBanr,re MyJrlTuMeAr,rfiurrx yre6nnroB, pa3MetrIeslrED( r OFIV <I4uryur>;

- IicrroJrB3oBaHue o6yuarorqlx I4nrepuer-pecypcon;

- rIpoBeAeHI,Ie nerqdi n .{ucrafiryoruoft (loprue c ucroJrB3oBasr{eM Bnleo.-(ou(bepeEr{er n Zoom;
- o6uen MemAIrrIecKI,IMz Marepl{anaMtr rrocpeAcrBoM snexrpouuofi lotrrbr, Meccerlpr(epoB,

coiua*urm cerefi;
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r4crroJrb3oBaHpre nporpaMMuo-[eAaroi*.IecKl{x tecroBblx cPeA Ans ilpoBepKfi 3KaHvrfi' cryAeHToB'

pa6osas nporpuMMa AtrcquflJrurrbr oQecneveua lponaolvr oqeHoIIEED( cpeAcTB AJI' 4poBeAelut

BXO,4EO|O, Ter(yrqero KoHTpoJu u [poMe)KyTosfloT arrecraur,ru. (Dosn BKJIIOIneT 3A4affi[ NIt
rconrpoJ6nofi pu6ot"t, na6oparopurrx pa6or, 3agalfl,rr r recrosofi ![oprrle, nonpocu r,rylo.saseTy, nIoM
rmcJre B nuprya:rnnoft o6yv-aroueft cpiae Moodle. (DonA oqesowrrx cpeAcrB npeAciaanen n yve6ro-

MeToArlIeCKoM r(OMIIJI9KCS AIICqIIIIJISII6I. LlCnOnrSyerr,rue tpoplrrr reryqero KoErpoJIt: KoHTpOJEHZLS

Da6ora: ay,u4TopHbre caMocrotreJrbnrre pa6orrr; na6oparoprtr-re pa6oru; ycrurui oupoc; ycrHoe

"oo6ore*0", 
tecrrrpoBaHze (n mlvrucne a rlrpryamqoft o6ysarouefi cpe4e Moodle)'

7. O*euounue cpedcmaa dni, m,gryezo ,<oHmpona ycneeaertocmu, npotAewymoanofi

ammecmaquu no umozu.tt oc^oeHut luc4uttlunot u yvedno-nemodu,rexoe odecneqeaue

carro cmotma,bnoft pa6o mu cmyd enmo e
' ,[.nr oqemfi KaqecTBa ycBoeHur rypca [cnoJrB3yroTcs cneAyloIqEe t[optuu ronrponr:

- rercyuuft - rcor{TpoJlb BrlrloJruenu.r la6oparopmlx pa6or, recT npoBarrlle;

- py6exur,rfi flpeArlonaraeT trctroJrb3oBaHr{e TecToBbrx MaTepl.ruuroB Alrt KorrTpoJUI 3HaEr'd;

- urororrrfi oc)qecrBJulerct [ocpeAcrBoM Tecr4ponarru u.ry(!.saueta.
Konrpolr caMocroflTe bEoi pa6orrr gyAeEToB ocyqecrBnterct c troMolrl,blo Kol{4)oJbHofi

pa6oru n ometoB Ira recrr{poBtu re.

Calaocrosr€nurar pa6ora cryAenroB rro AtrcuunllfiHe opraurmyerct n cne,qyrory< ([oplrlax:

- pa6ore cryAeHToB C Ie(IIZOHHETM MarepranoM, rrorrcKe tr aIraJM3e JMTeparypBI I',I 9JIeICTpOTTEED(

r,rcrowrukon r,rn$opMatrI{fi no 3a,qaunofi npo6neue u rrr$pannofi teMe IIHAI{BuAyaJIrHoro 3aA IE ;

- BbInOJIHeEuII,UOIrlaurnn< gaAanni i
- nepeBoAe MaTepr4aloB rr3 TeMaTuqecrro< zn(popua4,roHHElx peCypCOB c I.IEOCTpaIIEID( aEIKOB;

- I€yreHLItr reM, BbrHeceHHriD( Ea caMocrotreilrlrylo upopa6orry;

- IByqeEIrIr reoperlrrlecKoro Marepuana r na6opatopulrM 3alrurrl'ItM;

;Ht|:ilffi:aff:#;oArrqecKoro o6ecneqem.rr cauocm'renruofi pa6or'ucnor*yerca ocHoBHruI

I,I AOIOJ]HUT9JIIIIa;{ iII,ITepaT}?a trO AIICIII4IIJII4Eg, I4rrreprer-peC}?crl' MaTepI{aJIrI neXqrft, Wa3ArrVl,
Bbrgarrnrre flpetro.qalarelreM rlplr flpone4euzu na6oparopurn< pa6or.

O6paseq rcoumponauoi pa6omat no mel4e:

<Cnoco6u nocmp^eHuu Jnamertamurtecxort modeJtu Ha ocfuoee q cneHHozo ,KcnepaJ|teHmarr.

I{e.nr pa6oru. Konrponrnax pa6oTa arreTcr caMocrotTerbHo BEIIromrteMbIM 3a'qaHrreM'

npeAgangaqeqa npoBepKr.I ycBoeHrrJr o6yraervmru oclroBurrx MareMarIlIIecKI{x rrEcrpyl\{errroB

nocrpoeHl,It KoMrrbrorepnofi 2d n 3d ruo4elefi'
Kourpolrnar Padora J\!t 1

1. O6que cBeAeHlrr o MaTeMaTuqecKoM MOAeJMpOBanUU (Oprruual, MoAeJIb, MOAenIIpOBaIIne,

cr.rcreMa" crcreuurrft uoAxoA, MareMarl'Iqecrar rr'ro4enr)'

2. OcnosHbre runrr rr,roAenefi rr'tnpo.ryrHaMlrK,r (xseeqHat tdoAenr c gactoftnrrrrtu 3oHa.l\,m).

3. Peayrnratu w,IcJreunoro 9rc[epuMeuTa' BblrroJtrrennue na fIK.
Kourpo.lruan Pa6ora .llE 2

1. (Dusrrecroe MoAeJlrtpoBautre (reouetpr'rvecroe r'r lpr'reinvecroe nogo6re)'

2. OcuosHue rfinu uo4eneft rrgpo.u.rHaMr{Kr,r (xveeunar uogenr c o6paTuuuil uotora:rau).

3. Perynrraru vrrcJleuroro gKclepI'IMeHTa, BbIlormeHELIe Ha fIK.

o6pareu TecTa ,qJrt IIpoBeAeHr,rr zTofoBoro KorrTpoJrr flo rrTortlM ocBoeHrlt A'ICqIIITJIITHbI' a Ta(xe

Anr KorrrpoJrl cruocrorrernuofi pa6orr'r cryAeura.

Vrcasauun' BnurrlareJrbHo [poqllTafiTe
gTOrO rpeAnoxelIr[fl.

KorutqecrBo 3aAauvrfi - 20.
Bperraa recrllpoBanvrs. - 40 MIrHyr.

Tecm IlbI

(pparrueHr llpeAnoxe:rtvlfl. vI yKaXLITe BapI'IaHT-oKoHqaHI4e



L. Karcoe BbrcKa3brBaHrre nan6oJree roqno olrpeAeJrfler rloHttrlle <<nroAeng>>?

i. ToqHar Korlrrs opurl{HaJla
2. opurllH€lJl B Mtlnrarrope
3. o6pas opmlrHana c nau5oJree rpl4sylqrrur4 eMy cBoficteal{I,I
4. HaqiurbHrrfi saMrrcen 6yayrqero o6renra

2. KounbrorepHoe MoAeJrrrpoBaHrle - 3To:
1. [poqeccrrocrpoeHrsMoAeJrr{ KoM[bIorepHbIMI{ cpeAcrBaMLI

2. flpoqecc HccneAoBanprs. o6rexra c [oMorrlbro ero KoMrlbrorepuofi MoAeJII,I

3. rrocrpoeulle MoAeJILI Ha sKpane KoMrlbrorepa
4. pelreHlle KoHKpetnofi 3alarrvr c noMolrlbro KoMtlblorepa

3. Bep6anrnofi MoAeJrbro flBJrfl ercfl :

1. MoAenb anrouo6uns
2. c6opnnr flpaBlrn Aopo)ItHoro ABrlxtenvrfl.
3. Soprrayna 3aKoHa BceMlrpHoro rf,rorenr4s,
4. HoMeHKJrurypa cilucKa roBapoB Ha cKna4e

4. MareMarrrqecrcofi MoAeJrbro flBJrflerctr :

l. MoAenb anrovro6uns
2. c6opnnr [paBr,rn Aopo)KHoro ABplxelavrfl,
3. $opuyna 3aKoHa BceMl{pHoro rtrorenufl.
4. HoMeHKJrurypa c[prcKa roBapoB Ha cKnaAe

5. Hn$opMarlnoHHofi MoAeJrbro flBJrqercfl :
1. MoAenb asroN,ro6unt
2. c6opnur [paBr,rn AopoxtHoro ABtDKeHwfl.

3. Sopnayna 3aKoHa BceMr{puoro rsrorenvrs.
4. HoMeHKJrurypa crrucKa roBapoB Ha cKnaAe

6. K AerepMrrHrrpoBanubrM MoAeJrsM orHocurcq:
1. MoAenb crryrafiuoro 6.iryN4anns.qacrullbl
2. MoAenb $opnaupoBaHnt oqepeAl,I

3. MoAenb cso6oaHoro rraAeHlr.f, TeJra B cpeAe c corporlrBJrenpleM '

4. MoAenb r4rpbr (opeJI-peIIrKa>

7. K croxacrr{rrecKr{M MoAeJrflM orHocr,rrcfl:
1. MoAenb ABuxeHklfl,Terra,6porueuHoro rroA yruIoM K rop[3olrry
2. MoAeJIb 6poyHoncKoro ABI4xeHrf,
3. MoAenb raflu.urfl, KycotlKa nbpla B craKaHe

4. MoAeJrb o6rercasus ra3oM KpbIJIa caMoJlera

8. [ocreAoBareJrbHocrb STarroB MoAeJrHpoBaHuq:
1 . IIeJrb, o6sert, MoAeJrb, MeroA, anropI,ITM, [porpaMMa, gKcrIepnMeHT, aHaJrvI3, ytoqneuple

2. rleJrb, MoAeJrb, o6rerr, afiropr.rrM, nporpaMMa, gKclep[MeHT, yroqneHue eH6opa o6tema
3. o6rert, rIeJIb, MoAeJIb, gKcrrepltMeHT, [porpaMMa, aHaJrI{3, TecrpIpoBaHI,Ie

4, o6terr, MoAeJrb, IIeJIb, iulroplrrM, MeroA, rlporpaMMa, sKcrIepHMeHT

9. lIugyKTrIBHoe MoAeJrrlpoBaHl{e :

1. rvfloreruqecKoe ouucaHl4e MoAenlr

2. perreHlre sa4arrn MeroAoM I4HAyKIII4II

3. pe[reHl4e gatraqv AeAyKTI4BHrTM MeroAoM
4. [ocrpoeHr{e MoAeJrr4 KaK qacrnoro cJrf{as ruo6arsHbrx 3aKoHoB rlprlpoAbr

I 0. r{e4yKTlrBHoe MoAeJrllpoBaHrre :

l. rfirrorerl,IqecKoeonplcaHl,IeMoAeJrI,I
2. pelIeHI,Ie 3a4av;v MeroAoM HHAyKIIILI

3. peruenl4e gaplaqn AeAyKTI4BHrIM MeroAoM

4. rrocrpoeHrae MoAeJrr{ KaK qacrHoro cnfrar rno6amHblx 3aKoHoB rrplrpoAbl

lL. Kovtnblorepnufi sKcrIepuMeHT - 9To:
1 . pelreHrle 3ap1aqw Ha KoMrlbrorepe
2. uccneAoBaur,re MoAeJrlr c rroMolqbro KoMrlbrorepHofi uporpaMMbl :



3. rroAKnroqeHr,re KoMrrbrorepa Anl o6pa6otxn $Ir3I{qecKI,IX gKcrIepLIMeHToB

4. aBToMarrrgrrpoBaHHoeylpaBJreHlre SusuuecKuMOKcrIepuMeHToM
12. Moge.rrn cso6oAHoro uaAenr,rfl TeJra n cpepie,c rpeurleM:

1. ma: mg - kV, m -Macca, a - ycKopentre, V - cropocrb, k - rcos$(puqueur
2. ma:mg - kX, m -vracca,a - ycKopeHpre, X - uepeMelrleHue, k - roe(p(flrullenT
3, ma: mg - kP, m - rraacca, a - ycropeure, P - AaBJreI re, k - roe(fQlnp,reut
4. ma : mg - kR, m- udcc4 a - ycropeHlre, R- nnorrocrr, k - roe(ftplngent

13. Henpeprrruac MoAerb rrucJreHEocrtr nouy.nrqrfr, 6es y.rera BE)'TpEBtrAoBofi rourypenuuu (r -
cropocrr pocra qrlcfleuuocru, K - upeAeJbEas mtiruocrr Eacrr4euru):

1. dN/dt=rN(l +1\1)

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

14, Heupeprrnnan (.trorucrrvecxar) uoqe;rr rruc,reuuocrtr uory.mqnfi c yrreroM tuyrpurunorofi
Konrc''pellqttu (r - cxopocrr pocra rrrrcJrerruocru, K - npe4errbEafl rrJrornocrr uacrrqeuur):

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

l5.Kouur,rcrepnas MoAeJrb ttouepegrt' He Moxer 6rrrr upulreuena Ars otrTtrMugaqtrE B clreAyrcqtrx
3AAaqax:

1. o6cnyxr,rrarrue B Mara3r,rHe

2. reneQonnarcrarrqras
3. KoMrrlxlrepu:ur cerl c BlrleJrerrulrM cepBepoM
4. c[oI]TtrBHErecopeBHoBaErrt

16. B nrogemr ttorepe4rtt c.n1.,-rafturrft npoqecc r[opnruponanua oqepeAtr qBJrqercfl:

1. uapxorcrunu
2. EeMapxoBcxlrM

3. rsefuEr^,r
4, KBa3ucraqrroHapuBrM

17. ,{.nr lro4e;rupoBaEtrs oqepeArr Meiree Bcero troAxo,qrr pac[peAeJrelrre ArtrTenrEocrtr oxtrAaEtrs:
l. pannoneporruocrnoe
2. rryaccoHoBcxoe
3. HopMaJrEHoe

4. oKcrIoHeHuI,IIuIbIroe

18. MeroAou c.n1'.rafi srrx ucnrrranRfi (nreroq MoureKap;ro) nenormoxuo BbrrrtrclrtrTr,:
l. sficro
2. flnorqaab
3. qucna Or.r6onaqqr.r
4. Kopeub )paBuermt

19. C uonroulrro uuuraquonuofi MoAeJrtr c.ny.rafrnoro 6JryxAasns roqer HeBo3MoxHo lr3frarb:
1. 3arcorrr-r ueaJlbHoro ra3a
2. 6poyuorcroegprDreure
3. 3axolr.6tKIrEeMarr.IKn
4. TeruroBrreqpoqeccEr

20. Moaenr uexnugorofi KoHKypeEqfiH Anfl cnyqafl ABlr trotryJrf,qlfi c qtrcJreuBosrtlo Nl u N2 r1,
12 - npor44enurre cxopocru pocra trorryJrflqufi; Kl, Kl - npege;rrurre rrrortrocrtr nacurqeunnl a12,
a21 - rcor{{uqueurrr xourypexquu)

l. dNl/dt:rlNl; dN2/dt:r2N2
2. dNl/dt - r1N1(Kl - a12N1/Kl; dN>2/dt = r2N2 K2 -a2lN2)K2
3. dNt/dt:rlNl (Kl -Nl -al2N2/Kl; dN2/dt=r2N2(K2-N2 - a2lNl)Ae
4. dNl/dt : rlNl(Kl - N2/K1>; dNZdt = r2N2(K2. Nl)/K2

10



OTBETbI
I a

J 6 a
J 11 2 t6 1

2 2 7 2 t2 I t7 4
3 2 8 1 13 2 18 J

4 3 9 1 t4 2 L9 a
J

3 4 10 4 15 4 20 J

Ilpnnrepnsrft trepeqenb ronpbcon K 3arrery

1. florr,srne (MoAeJr6)). Moge:rr.rpoaame Kax MeroA Eayrruoro rro3Haultt.
2. Kraccu(fraraqm rr,rogeneft. O6rque rpe6orau,rr, npeAtrBJrreMlre r MoAeJrrM.
3. KlaccuQr,rra4n rr.ro4eneft uo cnoftcrrau o6lerroB r,r pexr,rMru (pynxquonuponanux.
4. Bulu MoAeJIefi (uxonorpa$n.recrore, czMBoJrlrrrre, Heqerrr4e, JrorrrecKrre, JrortrKo-

JtrrurBr.rcrr.rqecme, ceMrrorrrrrecrrre, ceMaHTtrrrecKne). (flpuuepu).
5. Ilocrpoenrae MareMarnlecKl,rx Mo.{eJrefi ctrcreM gKctrepuMeHTalJrrubrMrr METoAaMrr (ocnorrrrre

flollf,rr,lll tr o4peAeJrer{at (perpeccur, 3JreMeETbr Teopfir,r BepofflrocTtr Il MaTeMaTFrecrcofi cra1Ircrr,rxr,r,
crarlrcrrn.recrl,re oqerrKlr ll flpoBepra runorer)).

6. O6ry,Ie cBeaeHI,It o MareMarurrecKoM MoAeJupoBanrz (opuncra;r, MoAeJrb, MoAeJtrrpoBaurre,
cr,IcreMa, cracreMnbrfi [oAxoA, Mareuarr,rvecrax uogelr).

7. {Dzsnvecroe ruo4eJupoBaxr4e (reouerprecroe u $rz3r,rqecKoe no4o6Ne).
8. Mare rarr.rsecroe MoAen4poBanrze (sranrr, rrrem4u, 6no.lrrrft nprsr{qn).
9. Ocuonurre uprrrr1lrrrlr MoreJupoBaHrlr.
10. OcHosnbre craArrl{ MareMarrrrrecKoro MoAe:rtrpoBaurr{.
I l. crp1rc1pa rraaTeMaTurrec(oro onr,rcarnr.f,. KoM6xErzpoBarrHEre MoAeJrn.
12. flpuuenenr,re MeroAoB ruuefiuoro nporptMMr{poBarrrrr AJrr rrlo4ernrporam.u fIfI.
13. Oororurre rpynnrr yparueruri, rxoArrqrre B MareMar[rrecroe ontrcanue qpoqecca,
14. Perpeccuouunrfi arranug (naccr,rrnnft er<cnepurrlenr:).
15. flonyvenue ypaBEeHut perpecc[u rro AaHHbrM axrrrBrroro ercuepuuerrra {nomruft $arropnrrft

9KCrreprrMeET).

16. Onpe4enenne renepa;nnoi coBoK).rrHocrrr r,r Bbr6opKn.
1 7. Koppenrerounrrfi alranrl:.
18. 3unzpuvecxar Jnrnnr perpecclru.
19. Ocnosnnre gta[bl KoM[brorepuoro Mo.qeJnrpoBaurrJr.
20. floIrrlre cr,"safiEnrx co6Erruft.
2 I . flpoue4enr,re Blr.rrrcJrr4TeJrruoro grcrrepuMeuTa cpeAcrBaMn Matllab.
22. llacleRune usroarr.
23. Moaemr cnyqafimrx nporleccon.
24. kluwt uryowsoe Mo,qeJupoBzrurre.
25.,{lurauuvecroe uporpaMMr.rpooanrae. flpuuqnn onrriMaJrbnocrri rr peKypperrrrroe orHomeHtre.
26. Ilonrnre wrcJrelfro-MareMarrrqec(oro Mo.qer4poBanflr.
27 . lercpt vnupoBaHHhre MoAeJrrr.

2 8, Brrqacmrrernurrfi srcnepuuerr.
29. Mero,qu o.uroMeprroft r.r Mnororuepuofi 6esyclosuofi orrrfiMrcaqufi.
30.Ilpore4enre fI@3.
3 1. Bn6op llarcopoB rlJrarrnpoBaHtrr, rD( ocrroBuBre (6asonr,re) ypoBnfi fi nnrepBaJrbr BapbupoBarfrr,
32. floprgor npoBeAeHr.rr gKcnepr,Irrenra rraero4onr fI(D3.
3 3. O6tertno-oprrguTlrpoBaHl.roe Mo1eJrr,rpoBauze.

34. flpr.rrrreuer*re reopull urp. Onr,rcanrle r.r rr,ro4errqroBaHue. Tpaficnopruas,3a4asa.
35, Oupe4enerue trapaMerpoB perpecczonnoft Mo,qemr no gxctrepr.rMeHTaJrbHbrM AarrnrrM MeroAoM

HaI,IMeIIbInrD( KBaApamB.
36. I,l4enrr,l(f uxargr MareMarnqecrr{x Mo,qeJrefi .

. 37. AaexsarHocrb MareMarriqecxrrx uoge,nefi. Mero,ryr onpe4eJreH[r aAeKBarrrocrr{ Mo,qeJtrr.

tl



Kourp o,rrb carro cr oqreJrbHorl p a6 oru crlZeHToB

@opuu KoHTponr caMocrorreJrbHofi pa6oru'oryAeuToB: AoKna$b1 orBerbl Ha recrl4poBaHlle.

8. Vqedqo-nemoda,tecxoe u auQopnaquonnoe oieine,teHue ducqunnuau

8.1. Ocsonuaq .ru.rreparypa
l. ,ftopeuxr.rft C. Ll.Mo.qernponasne cucrelr,r M., ZI{ "Araaenrzs" , 2018. - 316 c.
2. fopcrro A.B. flosuaKor\.mrecr c MareMarl,rqecKtrM MoAeJI4poBaE leu: - M., 3uanne,20l7.
2.tyry,X' To6o.nrm -f,. Kournrorepuoe MoAerr4poBaHLIe r !!usllI<e. - M., Mup,2016.
3. IIax H.I,L Kounrrorepuoe MoAe:rzpoBagrre B npuMepax tr 3aAauax. - Kpacuorp cx,2015.
4. Car;wrl.I4. Cucreunoe MoAelrfipoBauue cJroxHr,rx qpoqeccon. - M., Qagrac,2015.
5. Illennos P. I,Imrraqr,ronnoe MoAenr.rpoBaHr,re crrcreM - trcKyccrBo v nayra, - M., Mup,2019.
6. lllurns E.8., Eopecron A.B., 3afiqes A.A.. Flasara romrrotepuofi rpa$uxra - M: ,{tanor-

l'/tu1@14,2013.

8.2. .{ouo.rruu:re.nbHaff JrtrTeparypa
1. Anercangpon B.8., Illnefirepos B.C. Pucyrror, qeprex, Kapluua na 3BM - CII6:

Mammrocrpoemre,20lT.
2. Dyxapen P,f , Bepo.rruocrEBre aBToMarBr rr qpoqeccoprr. - M: 3name, Mar:elrlatura r,r

xu6epueru.rx4 2016.
3. fucun B.E. Snelresrr,r KoMrrbror€pHoro Mo,qenr,rpoBanrrr. flu;rorsre m<ornr; IIMK, N4.

KY,4{LI. - M: 2019.
4. Korr,nrrrorepnr n nennneftirrre rBJreHrrr. flo4 pe4, A.A. Calrapcroro. - M: Flayra,2013.
5. Korvmrrorepu, MoAeJM, Brrqficfir,rr€rBurrfi srcnepuuenr. flo4 pe4. A.A. Cartaapcroro. - M:

Hayxa,2016.
6. Jle6e.qes A,H. MoaenupoBalrue B HayrrHo-TexgtrqecKr.rx ficcJreAoBagsn<. - M: P4luao r cBmr,

2015.
7. Jlunaros E.fI. Teopux rpa(por u ee 4pfi\,reHeHzr. - M: 3sanue, MaT euaruxa tr xr.r6epnerrr4

2016.
8. IIax H.I4. I4cnonrgosaune rexHoJrorur,r KoMnbrorepnoro Mo4ernpoBartrr r o6paroriuuz. - M:

IleAarorr,rsecrar uu([oprvrarura, 20 I 9.
9. Caaoncxufi A.fI. MareMarlrsecKtre MoAerrrr rr Aut[qpepeuqnanrune ypa"uneuur. - Mr.mcx,20l6.

8.3. Ilporpanrnrsoe odecneqenue n llnrepuer-pecypcrr
l. Haqnona:rrnuft mxprrnrfi yurrBepcrrrer <I,Inryr,rr> https://www.intuit.n:/studies/courses/643l

499/nfo.
2. Pecypcu snerrponnofi 6u6miotexu (uerogruxn u rrpaJCTUKWEI tro KoMGIorepEoMy

MoAermpoBaurrro) - ruarepuann cafim: http://www.twirpx.con/filesii'nfonnatics/modelling/
3. Srerrponnue pecypcbr Poccuficrra< gneKTporruHx 6r6namer (rrrerogruror rl [paKTIrKWbI tro

KoMrbrorepHoMy MoAenrpoBaHr4ro) - Mareprirrrbr cai4ra: http:llsavestud.srl/metodichki2}ll
Kompyutemoe-modelirovanie-zadach-optimizatsii.html

4. Crapnroa A.B., Kyrqera L'I.C. Srosorsaro-rr,rareMarr,rqecxoe r,r KoMflbrorepuoe MoAeJII,IpoBaH e -
Mar€prrarrbr cairn: httpl/ag.halyavchik.com/item/a021.e842-d93c-4704-a071-662fr9c55261

8.4. Meroguqe0rue yxanaurrfl tr MareprraJrLr tro BriAaM 3auaitrfi
Mero4uvecrze yKtzanfrt npeAocralJrrrorcr cryAeETaM B Bune reoperrfrecxnx npeggocunor (a

gJreKTporrHoM Bnae) r ra6oparopnnu pa6oralr.
Orqeru no na6oparopurru pa6orau cJreAyer o(foprvrrrtr B coorBercrBrrr,r c o6quulr ipe6onanmrna

ff rrpaBrrJrztMtr o([opu;lenr,rr.
Ilporpauunoe odecneqenue coBpeMennrrx trEQopMarllronEo-rtoMMyrliRaquoudtri

rexno:rornfi: Windows 10, cpe4crna rpocMorpa Google Chrome, MS Oflice 2010, MathCAD, Matlab,
Mathematica.
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9. Mamepaunno-m*Ha.recKoe oflecnerteaue ducqurr4tuHbt
f[rr ocyrqec'rnnenr,rr o6pasonaremr{oro npoqecca rro Ar4cq[ffrr,ue <<I,Ig0opuarloong6re cgcreM51))

Tpe6yerct HaJIrrIMe r<ounrrorepnofi Texnuxr,r c ycrarroBJreuubrM coorBercrByroqr,rM qporpaMr\GErrvr
o6ecueqeHl'IeM tr Apyrom o6opyroBaufit, [oAAep)Kr4Baroqero [poBeAeulre rpeaerraqlrfi, flocrpoegr,re
rqroerrnofi Aol(yMenTarytr, BeAeHr{e rpyrmonoft o6pa6orxr, BErxoA B cerb IrIHTepEer. Tarxe rpe6yercx
o6ecneqerr,re nureparypofi, . Koropyro B ,qocraroquoM o6reue uoxer npeAnoxcn1b grerglpoHgat
6r'r6ar'rmera, srrarbsrtri sa:r (pznza.na fIlV rna. T.f, Illersesro s r. Pbr6rrqa u E.I[ uo Ar,rcqrrrrJutge B
rrpryamnofi o6yraro4eft cpe4e Moodle.

K apra o 6 e c ue q ennfl , AHc ur4rr r raH br yre 6 Huur.r M arep nuravrkr:

Nb u/n HaunaenoBarrne Bua (Dopnra Aocryna

I V.re6Ho-MeroAraqecKan nr,rreparypa
rro ArrcqunJrr{He <MoAenr4poBaHr,re)

SnexrpoHHbrfi
3le rrp o lanan 6vt6 rtnor exa,

Ka$eApa WnfWI

2
Onracanne na6oparopHbrx

pa6or
SnexrpoHHbrfi

(Word)
3nerrpoHu as 6vt6 rrtror erca,

ra6eapa VIutWI
3 MynrrnMeArlfi HbIe r,r arep[utrrbl Ceresofi MeAraareKa Ka$eApbr LInT]J/r

4 Snerrpo lnnafl, 6u6 r uorera Ceresofi
floprarr (Moodle) Qunuana II|V prna.

T.f. lllen.regKo B r. Puduprua

o6erIeHI,It AI,ICq[[n I r HhI opyAoBaHr,reM:
Horvrep

ayArrToprrn
Kon-

BO
tr[ar.rtvreuoBaHne

(Doprvra

IICNOJIb3OBAHl{fl

AyrHropux
Ns 30

t0

Ilepc or r :urbnbre KoMrrbrorepbr,
o6r e/i I rueHubre noKirJrbnoff

cerbro. OC Windows.
Pacrunpennrrfi raKer Office.
flo6alsHar cerb Intrenet.

MathCAD, Matlab, Mathematica

Oprallus arrufl, na6oparopHbrx pa6or,
AOCry[ r oopasoBareJrbHbrM pecypcaM Bo

BpeMs caMocrosTerbHofi pa6oru
cryAeHToB, pa6ora c Mynbrr,rMeA[finrrnnn
MaTepnaJr aMvr Ha npaKTrauecK[x 3alJflTnflx

10. Memada.tecxue pexonudaquu no opzauwra4uu uryueaut ducqannuuu
_ 

Pa6oqax yve6rar [porpaMMa no Al,IcqurutuHe <Mo4e.nlrponarue> cocraBJleEa B coorBercrBtru c
pe6oragrrrvna Oegepa.rnuoro focy4apcrnennoro o6pasoaarenbnoro crar{Aapra BO no naupauenrco
09.03.04 <flporpamnra"a lrHrr{eueprrD u yve6uoro rrJraua tro npot[r.rno 

-oo4roror* 
<<pa:pa6orr<a

nporpruMuo-r,ru(popruaqnonnrur crrcreM).

Mmo4r.r.recrue peKoMenAaurru Anfl cryAeEToB
Merogrvecxr,re peKoMerrAaqtj I r Inr crylenron coAepxar:
- TeMaruKy Jra6oparopnlrx pa6m;
- nna'Br [pa*Tr4qecxr.rx pa'.lor c yra3aH].reM cr*cKa ayAr,rropHbrx n 4ouaurux ra4auni.
l4zyteaue Enu]ltll;.nIrttbr <N.lDAer[qrosafi[eD BxJtrormer JIeKrIuorIHlre r,r na6oparopurre sas.frrw,.

Jlerrgu pas6rmn Ha ocrroBHlre pa34emr, xaxgnd pa3,{eJr Mo)r(er coAepxarb HecKoJrBKo reM.
Kypc coqponox4aror na6oparoprue pa6orrr. flpz nogrmonre K [paftrr,rqecKmr,r 3aE TnrM

(rm6oparoprnru) cryAenraM HeoJxoAuMo caMocrorreJrlno rcyqurr peKoMeqAyeMyro nnreparypy,
orBerI'ITB Ira KolrrpoJrbuue Botrpoclt. B leserlre ceMectpa ra44rfr cryleuT AoJrlter rroArmonrrrr xotl 6rr
o.ryrH AoKnaAbI Ha TeMbI, rrpeAjroll(c I rHbre 4peIIoAaBaTeJIeM.

flpu no4rotonxe K 3arr.trlrtr.l iteo6xo4Nrrao ucrroJrB3oBarb Jrl eparypy, I{Meroqyroct B AocrarorlgoM
KomrqecrBe s 6rl6Jnlorexe rysa. B cnricor pexoMegAyeuoft rnrreparyprr BxotrEr ocHoBrra, lr
AoTIOJIHIneJIEHIUI Jmreparypa, Cnucor nureparlplr [prBeAeH B ralrre o6ecuerealu ,rglcqrrumnr,r yve6no-
Mero,qE recKofi rurreparypoft. Terri,rqr,rfi KoHTponb ycBoenll gsaru,rfi no Arcuurrnuge rrpe,qlonaraer
IrcrloJrb3oBaEr4e pasurn< Qopu Ko rrrpoJrr, B ToM qr,rcJre recflrpoBatHrre. Ihoroard KoHTpoJrb Moxer
ocyrqecrBJrrrbcr a (fopue recra lr ::avera, Bonpocu r sauery u o6pasrFr recmsbn( gaAad qpnBeAegrr.

Ka o6ecu
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.;. .. .Jil' j4',i"i''.rr .{rr'.:

Merogu.recrue yrca3auur tro opralrtr3aquu caliocTogre'nbuolfi pa6orlr cryAerroB

B rypce <Mo4oulpotan"", ,rp"gy"*oT.p"tr gna'u,rrenrErfr o6teu carnlocrorrenrnoi pa6orrr

cryAeHToB, Koropltru BKrrroqaer rayr""""-oaoqln"mloro uarepua:ra, 1ue6rofi Jrur€paryp6r' o6yvaroqrx

I,lETep'er-pecypcoB; rroAroroBKy K BEItroJrEeHIdo npaKrrrqma' cltlroKoHTpojlb ruarrni n ifoplr'Ie

KoMnbroTepHofo TecT4poBaHrrr; BbrrroJrHeHr,re qporpaMM4poBal{Eux sagaruft' l[rr npzo6Eerzr

O6y.raerr,rrnr K II6IICKy, K I,ICcJIeAOBaTeJI6crcOfi pa6Ore, Ns pe3BvTkIs ID( TBopqecKOrO IIOTeHIIIIaJIa CneAyeT

rroBg3MoxrrocTu rag6erarr uptMoro pyrOno4Crna pa6Otofi O6yraroUrxct [pII B6III9JIHeITn'I I{MII Tex rurIl

znru< saganzfi, varqe B6rcryrlarb B poJM (oHcynbrarrra' gKcrlepra' KoJIJIeII-I{CCJTeAOBaTeJI''

Ilo.uroroBra K BbrtroJrqeurlx) Jra6oparopurrx pa6or
Jla6oparopnrrft npaKTr,tr) 4 CUOCO6CTSyTOT IIOBbImeHUK) KarIecTBa 3HaHfifi CTyAeHTOB' 9TO

oop"aa*"" auA*ur, yrny6nnoUne 3HaIIUt cTyAeutor r lx npo(pecczonaninofi Ae.fIeJIbEoprII.

Ile.nr npaK.rnr(}rnra - o6ecne.nErr reryrqnft KoHTpoJrb IraA 3HaHItIMtr CTyAeETOB; IrpeAocraBrrrb

BO3MOXHOCTb:

- cryAesTaM - cl,rcreMarr,rar[poBarb rr pacffuptrTL 3;'/IAHU',, CaMOCmt]reJrbHo ocBol4rb nponyuewnrfr

MaTepEaJI;

- qpetrOAaBaTeJIIO - oIIeHIITb CTeIIeHb TOToBHOCTIIT CTyAeHTa K C,4arle 3aqeTa trO AIICIU'IIIJtrIHe'

Ans sunonEeHrrr na6opaTopHbrx pa6oT rro ArrcrII4IIJIIdEe (MOAeJMpOBaEtre)) Heo6xoAIIM

rrepcoHaJrbHbrft KoMrrBror€p c Bbrmellelteirl4cneHlrBrMu 4porpaMMaMrr.
Ha gansrfirx llpaKTl,rqecKoro qm<na rax,q6rfi cryAeHT flofiyrlaer IrHnI'BrrAyuuEHoe 3a'{aEtre'

E rpasneHHoe na i[oprvuponarrne KoMrreTeEIrd, o4peAeJIeHIIED( AaEIrOfi pa6oqeft flporpaMMoft.

Ia6'oparopnar pa6oia- npe4ycMaTpl4BaeT peaJm3arlno IIoJIfIeHIIbIx cTyAerrIaMlI 3nau[fi qepe3

op.ut-.rrr* y,{e6Hoft pJ6oru n p*r-rn"t* cpe4ax. flo KaxAoi ra6oparopHofi pa6ore cryAeiryrbr

AoJDKIIEIIIoJITII{TEy4petroAaBaTe[sEIIAI,IBIiIyaJI6Hoe3a'4aIlueI{BEIIIoJIEIITbeTo.
BO nperux BblnoJtrreHr{.s saAAEfiffi n yre6nOfi ayll{Topl4tr cTyAeIIT Mo}KeT KoHCyJIbTIIpoBaTEct C

qpelloAaBaTeneM, orrpeAeJu.rB Har.l6onee s64ert*"re MeTo,u6I pemeHus trocT?IBJIeHETD( ga,qaq. EGJItr

Kaxar-TO qacTb 3aAafifit ooTaeTcg nerrrnOnuennofi, Cry4enr MoXeT npOAoiDI04TE ee BbInonEeHUe BO

BpeMr BHeayAIITopHofi caMocTotTenbgofi pa6oTEI. ' Orue1 o([opulxErct B Tgrpa'q1a I'IJ1a pac1eqaTblBaeTcr

ra r-ctax r[Opruam A4. Ha rnrynuloM JIII9TS ylta3blBaeTc.s: Qanaumlr v fiHfiryaJIEI, Kypc' rpytrfla I'I

rrpeacTaBJuleTct [peIIoAaBaTeJno Ha rlpoBepKy no 3aBepmeHlrlo I'I3yqeHI'rt TeMbr'

Als rbfiIoJmentrt na6oparopnofi pa6orbl Heo6xopMo:
l. klsywrb KpaTrc{e TeopeTnsecKue oBe,4erlllr, Heo6xo,AI.IMbre AJUI ycnelllHoro BbIIrotIHeEr{t

KorrKperrrofi pa6or6r.
2. BmlruarernHo n:lyqr{Tb Bce nplrMepbl 3a4a ffi, paccMoTpeEEEIe B neKII[n r 4peAcTaBneIIIIBIe B

orMcanr,rn na6oparopEofi pa6orEl.

3. OrssflITr sa rorrTpoJrEHlre BorrpocEI, npeAJrOXeHHEIe s AaHqofi Jla6oparopuofi pa6ore.

4. Bruronsrrr rrss.rBr4Ayajr6Hbre 3aAaEr,rr B npeAygMoTpeHHoi TeMoft [porpaMMHoi CpeAe.

5. O([oprutrrr orrler o BErrIoJIHeHHofi Jla6oparoplloft pa6ore'

Or.ret Aorxeu coAepxarb: (Ha.:raaue reMrr. UeJE pa6orEr. Vcnorue 3aAarM I'r onncaHl{e

r,rcnoJr*yeMrD( AaHHbrx, BbBoA),
Orqer o rafiopaTopgot pa6oTe trpI,IHIor{iIeT rrperloAaBaTeilb Bo BpeMrI lrpal(TlrrlecKoro 3aErMt' B

upoqecce 3arql{Tbr or{eHr,rBaeT;t cz11aocTof,reJlbHocTb pa6o16r, IIoHI'IMaIIue MexaIIu3Ma pa6oTbl 
-cpe.Sl'

ai*" 
"rno*ayeMErx 

B pa6oTe IIapaMeTpoB' yMentre aHaJIII3I'IpoBaTb pe3yJIETaTEI Blrrlonueutrt pa6oTEr'

BuuonHeHue [paKTIrK]'I\{a tBJUIeTCt HeO6XOAUMbIM yCJIOBIieM AJI' AOIIycKa K 3aqeTy'

11. TentonozaqecKo.fl Kupma duc4unnuHbt

Kypc 4. rpynra P@I7nP62nU ceMecrp

flpeuo4anareJlb - JIeKTop Kogarc Jlnduuna .flpocnaeoeua

flpenogan arelv,BeAyrque ira6oparopHbre 3alflTkrfl. Rosarc JlndMuna .flpocnaeoeua

Ka$elpa uubopnamurcu u nPozPaau
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',;"g1iffii,o+,.

AJrfl rroJryrreHrrfl rrToroBofr orIeHKIr zrJru AotrycKa K npoMexqFTorrHofr

JI.fl,. Kosar, AorIeHr

3an. raQe4pofi un$opuartrKvr v rporpaMMHoft r,rHxenepr,rpr

Heo6xoAupmrfi
arrecrauran 60

M[IIII,IMYM

6a.u.iron

CocraeureJrb

HanuenoBaHlre Arrcunfl nulgst I
Kypca

Yponenr//crynenr
o6pa:onaHrrff

(6ana;raBprrar,
cileq[aJrr.rTeT,

Mafr.rcTpaTypa)

Craryc ArrcqrnJrrrHbr B

Pa6oueu Y're6nou rIJraHe
(An B, B, r)

Ko.rrurrecrBo
3AIIETHbIX

eAunnq /
KpeArrroB

MoAerzpoBaHr4e 6araranpvrar 81.8.17 J

Curc:xnrre AucrlurrJrr{Hbr no yue6uoMy rrJrauy.'

flpe,ryrecuyrougae: <<<<Teoperr.r.rccrax nn$opruarrra>, <Teopux repo.arnocrefi u MareMafiqecrat
crarrrcrlrxiD), <KoMnrrotepuar rparfr,rra>, <dlpoerrnporarue fIO>>, <<Ocsosbr trporpaMMr{poBarrnr).
flocneAyrorrlre : Harrrrcanrre B br[ycrnoft re ann&uKallrroHnofi pa6orrr

BBOAHbrrr MOAyJrb
(nxoguofi pefitpur-KoHTpoJrb, [poBepKa (ocraroqHbrx> 3uiurufi no cMe)KHbrM Ar,rcqlrrrJrr{HaM)

Teua, 3aAanrre uJru Mepo[pr.rflr' ! re
BXOAHOIO KOHTpOJTfl

BuArr reKyqefi
aTTecTarlrur

AyAutopHatr
lrJrrr BHeayArr-

TOPHA'T

MnH.
KOJI-BO

6annon

Marcc.
KOJITIqCCTBO

6aJr.rrog

TecrnpoBaHpre AyArtopnas 0 10

Ilroro: 0 10

EA3OBbIr,r MOAyJIb
(uponepKa 3HaHprfi u yuenufi no Aprcrlr4[nr{He)

Tevrao 3aAaHlre *rJrrr Mepoupr.rflr' rre

TeKyrrlero KorrTpoJrfl
BuArr reKyqeft

aTTecTauuu
AylnropHaq

\rJr*r BHeayArr-
TOpHafl

MuH.
KOJI-BO

6aanon

Marcc.
KOJIUIICCTBO

6a.n.rron

Teryqar pa6ora Jla6oparopHbre pa6orrr AyAr,rropnas 9 18

Pa6ora Ha JreKrlr,rnx Aylnrorllaa.'. 5 10

llpucyrcrBlre Ha

3AHfrTVTflX

AyArntopuax 1 18

Peuenue sahanufr Ayruropnafl J 1,3

CauocroflTeJrbnarr

Pa6ora
BneayAn-

TOpHas

J 13

lpouexyroqnufi pefirunr-KoHTponb Jla6oparopHbre pa6oru Ay4nroplaag. 9 18

Ilroro: 30 90

A O rr o JrHrrTEJrbHbrH MoAyJrb
Te*ra, 3aAarr[e ta^Jm Meporrplrflr'r,re

AOn OJrHlrTeJrbHOrO KOHTp OJrrr

BlrAu reKyrrlefi
aTTecTaunu

AygutopHafl
nJrw BHeayArr-

TOI}HAfl

MuH.
KOJI.BO

6a.rrrroe

Marcc.
KOJIIIqECTBO

6arnon
flporrrexyro.rHrrfi pefi ruur-KoHTpoJrb TecrupoBaHrre Aytntorlldlaft t0 15

Hroro: 10 15
MTOTOBbII{ MONYJIb

TectupoBaHrre AyluropHa"g 2A 25

I{roro: 20 25
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TxrymcKafl., AorIeHr


