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09.03.02 UndopManiuOHHBIE CUCTEMbI M TEXHOJOTHH

Hanpasaennocts (mpoduib) — [IporpaMmMHo-annapaTHbie KOMILIEKCHI

®opma 00y4eHUS — OUHAS
I'ox nadopa - 2018

OLIEHOYHBIE CPEJICTBA JIUISI IPOBEJEHUSI TPOMEKYTOUYHOM
ATTECTALIMY OB YYAIOLUIUXCS MO JUCHUATIIMHE (MOIYJIIO)

1. OO0umme cBegeHus
1 | Kagenpa WMHpOpMaTHKH U BBIUUCIUTENbHON TEXHUKU
2 | HanpaBieHue NoaroToBKH 09.03.02 MHpopMaliiOHHbIE CUCTEMBI U TEXHOJIOTUU
3 | Hanpassiennocts (nmpoduib) | IIporpaMMHoO-annapaTHble KOMILUIEKCHI
4 | Jucrunurza (MOAYJIb) Teopust HHPOPMALIMOHHBIX NPOLIECCOB U CUCTEM
5 | ®opma oOyueHus O4Hast
6 | I'on HaGopa 2018
2. IlepeyeHs KOMIETEHIUI

- INOHUMAaTb CYHOIHOCTU H

3HA4YCHUA I/IH(I)OpMaHI/II/I B PAa3BUTHU COBPEMCHHOI'O

nH(OpPMAITMOHHOTO OO0IIECTBa, COOJIIOJICHHE OCHOBHBIX TPEOOBaHHMH K HHGOPMAIIMOHHOM
0e301acHOCTH, B TOM YMCJIE 3alUTa rocynapctBeHHon TaitHel (OIIK-4);

— CIOCOOHOCTH MPOBOAUTH MoJIeupoBaHue mporeccoB u cuctem (I1K-5);

— CIOCOOHOCTH MPENOTBPAILATh MOTEpH U nmoBpexaeHus gauHbix (IICK-2).




3.

KpnTepml M NMOKAa3aTeJH OlleHUBAHUS KOMIeTEeHIUI Ha PA3JINYHBIX 3Tallax UX (l)OpMHpOBaHI/IH

Jrtan popMUpOBaHUS
KOMIIeTeHIIH (pa3aesbl, TeMbl
JMCIHUITTHHBI)

®opmupyemas
KOMIIeTeHIUsI

Kpurtepum u nokasareu oueHNBaHUsI KOMIIeTeHIHI

3HaTh:

YMmers:

Baapern:

DopMBI KOHTPOJIS
chopMHUPOBAHHOCTH
KOMIIeTeHI Uil

Tema 1. BBenenue

OIIK-1

(OCHOBHBIE 3TaITbI
BO3HUKHOBCHHS U Pa3BUTHUS
CHUCTEMHBIX MPENICTABICHUN

OpueHTHpOBaThCS B
HCTOPUU PA3BUTHS
CUCTEMHBIX
MpeCTaBICHUI

HaBBIKAMH IIPOBEICHHS [TOVCKA 1 aHAIN3a
MH(OpPMAINU U3 Pa3IMYHOTO BUA
HCTOYHHKOB;

HaBBIKaM# 0000MIeHNS HHPOPMAIH U
MIPE/ICTaBICHNS B HEOOXOIMMOM BHJIC
(oTuetsl, pedepatsl, Ipe3eHTaAINN);
HaBBIKAMH IyOJIMYHOTO BBICTYIUICHUS U
apryMEHTHPOBAHHOTO OTCTaWBaHMUS
CBOMX B3IJISIJIOB Ha PEIIaeMyro mpooiemy

Tema 2. OcHOBHBIE IOHATHS U
TOJIOXKEHHSI TEOPUH CHCTEM

OIIK-1

OCHOBHBIE ITOHATHS U
OIpeJeIeHUs] TEOPUU
cHcTeM

OPHEHTHPOBATHCS B
pa3Ho00pa3uu MOAX0A0B K
OTIPEIETICHUEO TTOHSTHSI
«cUcTEMa»

HaBBIKAMH IIPOBEJICHUS IOMCKA U aHATIM3a
uH(OPMAIMU U3 Pa3IMYHOTO BUAA
HCTOYHHKOB,;

HaBbIKaMH 00001IeHNs] HHPOPMALIUU U
IpeICTaBIeHNs B HEOOXOJUMOM BHIE
(oTuersl, pedepatsl, Mpe3eHTAIHN);
HaBBIKaMH IIyOJIMYHOTO BBICTYIICHHS U
apryMEHTUPOBAHHOTO OTCTaUBAHMS
CBOMX B3IJISLJIOB Ha pelaeMylo mpodiiemMy

Tema 3. Knaccudukanms
WHGOPMAIIMOHHEBIX CHCTEM

OCHOBHBEIE ITOJIXOIBI K
KJIaCCU(DUKAIIUU CUCTEM,
BHJIBI KIIACCU(DUKAITIHI
CHUCTEM

OpI/IGHTI/IpOBaTI)CSI B
KJ'IaCCI/I(I)I/IKaIII/II/I CUCTEM
110 pa3jiInyYHbIM
KJ'IaCCI/I(l)I/IKaIII/IOHHI)IM
IMpU3HaKaM

HaBBIKAMH IIPOBEICHHS [TOVCKA 1 aHAJIN3a
MH(OPMAINN U3 Pa3IMYHOTO BUIA
HCTOYHHKOB;

HaBbIKamMu 0000mIeHNS HHPOpMAIH U
MIPE/ICTaBICHHS B HEOOXOIMMOM BHJIC
(oTuetsl, pedepartsl, Mpe3eHTAINN);
HaBBIKAMH IIyOJIMYHOTO BBICTYIUICHUS U
apryMEHTHPOBAHHOTO OTCTaWBaHMUS
CBOMX B3IJISJIOB Ha PeIIaeMyro mpooiemy

Tema 4. 3akoHOMEpHOCTH
(YHKLIMOHHPOBAHUS M PA3BUTHS
CHCTEM

OIIK-1

OCHOBHBIE 3aKOHOMEPHOCTH
CHCTEM, OCHOBHBIC CBOMCTBA
cHcTeM

HaBBIKAMH IIPOBEJICHUS IOMCKA U aHATIHM3a
UH(OPMAIMU U3 Pa3IMYHOTO BUAA
HCTOYHHKOB,;

HaBbIKaMH 00001IeHNUsI UHPOPMALIUU U
HpeICTaBIeHNs B HEOOXOJUMOM BHIE
(oTuersl, pedepatsl, Mpe3eHTAIHN);
HaBBIKaMH IIyOJIMYHOTO BBICTYIICHHS U
apTyMEHTUPOBAHHOTO OTCTaUBaHMS
CBOMX B3IJISLJIOB Ha pelaeMylo mpodiiemMy

Tema 5. CHuCTEMHBIN ITOJIXOI K
CUCTEMHBIN aHaIU3

OIIK-1

TCOPECTUYCCKHUEC OCHOBBI
CHUCTCMHOI'O aHa/IM3a

HaBBIKAMH IIPOBEICHHS [TOVCKA U aHAIIN3a
MH(OPMAINN U3 Pa3IMYHOTO BUIA

Hoxnan ¢ npe3enranueit




Jrtan popMuUpOBaHUS

Kpurtepum n nokasareju oueHNBaHUsI KOMIIeTeHIHIl

DopMBI KOHTPOJIS

®opmupyemas
KOMIIeTeHIIUH (Pa3/esibl, TeMbI ¢()OpMHPOBAHHOCTH
KOMIIETeHI U 3HaTh: Ymern: Baagern: o
JUCIHUTIIMHBI) KOMIeTeHIMii
HCTOYHHKOB;
HaBBIKamM# 0000MIeHNS HHPOpPMAIH U
MIPE/ICTAaBICHHS B HEOOXOIMMOM BHJIC
(oTuetsl, pedepatsl, Mpe3eHTAINN);
HaBBIKAMH IIyOJIMYHOTO BBICTYIUICHUS U
apryMEHTHPOBAHHOTO OTCTaWBaHMUS
CBOMX B3IJISJIOB Ha PEIIaeMyro poliemy
HaBbIKaMM IIPOBEICHHS [TOMCKA U aHAIIN3a
BBIOMPATh B 3aBUCUMOCTH | MH(OPMALMH U3 PAa3INYHOTO BHIA
OT KJ1acca pelaeMon UCTOYHHKOB;
3aJa4M U IPUMEHSITb IS HaBbIKaMH 00001 eHnst HH)OPMaLUH U
Tema 6. TIpHHIUIIBI K CTPYKTYPa OIIK-1 OCHOBHBIE TIPUHLIUIIBI P opwa .
MOJTY4ECHUS IPAKTUIECKU IpeICTaBIeHNs B HEOOXOJUMOM BHIE Joknan ¢ mpe3eHTanuen
CHCTEMHOT'0 aHaIn3a CHCTEMHOTO aHaIN3a
3HAYMMOTO PEeIICHUS] (oTuersl, pedepatsl, Mpe3eHTAIHN);
METO/Ibl CHCTEMHOI'O HaBBIKaMH IIyOJIMYHOTO BBICTYIICHHS U
a”anuza apryMeHTHUPOBAHHOIO OTCTaWBaHUs
CBOMX B3IJISLJIOB Ha pelIaeMylo mpodiiemMy
HaBBIKAMH IIPOBEICHHS [TOVCKA 1 aHAIIN3a
BBIOMpATh B 3aBUCHMOCTH | MH(OpPMAINU U3 Pa3IMYHOTO BUIA
OT KJ1acca penaeMon HCTOYHHKOB;
3aJa4M ¥ IPUMEHSITh JIIS HaBBIKaMH 00001eHNs HHPOPMALUU 1
Tema 7. MeTog0a0rHs CUCTEMHOTO OIIK-1 METOJBI CUCTEMHOI'O A P . Hl popwan o
MOJTYYCHUS IPAKTUIECKU MIPE/ICTaBICHHS B HEOOXOIMMOM BHJIC I'pynmoBoii mpoexT
aHanusa TIK-5 aHanm3a
3HAYNMOTO pEeIICHUS (oTuetsl, pedepatsl, Ipe3eHTaINN);
METO/IbI CHCTEMHOTO HaBBIKAMH IyOJIMYHOTO BBICTYIUICHUS U
aHanm3a apryMEHTHPOBAHHOTO OTCTaWBaHMUS
CBOMX B3IJISLIOB Ha pelaeMylo mpodiiemMy
OpueHTHPOBATHCS B
METOoJlax U MOJETISIX
MeTtoabl 1 MOJIENHU A 5
OIMCAHUSI CUCTEM;
OTIHCATIIT CHCTEM BBIOMpPATh B 3aBUCHMOCTH
Tema 8. MeToap! U MOJETTH OIIHCAaHUS OIIK-1 (mmHAMHYECKOE, P N [MpakTuueckue paboThI
OT KJ1acca pelaeMon MerogaMu MOZETUPOBAHUSI CHCTEM
CHCTEM [IK-5 KHOepHeTHYECKOE, 1,2
3aJa4M U IPUMEHSITh IS
KaHOHUYECKOE

npeaACTaBJICHUC CI/ICTGM)

MOJIYYCHU S MMPAKTUYCCKHU
3HAYUMOI'0 pCHICHUS
MCTOAbI MOACINPOBAHUSA




4. KpnTepml H IIKAJbI OIICHUBAHUA

B Teuenue Bcero kypca Kaxabld 0Oy4yarOIIMKCS JODKEH MOATOTOBHUTH W 3AIIUTUTH 2
JoKJIaga B 1-m cemecrpe M 2 OKJIaga BO 2-M CEMECTPE IO TeMaM Kypca, COIJIaCOBAB TEMBI C

npernoaaBaTCICM.

4.1. Joxaang

Xap AKTCPUCTUKH NMPEAOCTABJICHHUA TOKIAAA

Banasl

1. CreneHb pacKpbITHS CYLIIHOCTH MPOOIeMbI:

COOTBETCTBHE IJJaHA TeME JOKJIANa; COOTBETCTBHE COJCPKAHUS TeMe M
IUlaHy; TOJHOTa W TIOyOMHAa  pacKpbITHS  OCHOBHBIX  IOHSTHIA;
00OCHOBAaHHOCTb CIOCOOOB M METOIOB PabOTHI C MaTepUanoM; yMEHHE
paboTath ¢ JMTEpPaTYpoOH, CHCTEMAaTU3UpPOBAThb U CTPYKTypUpOBATH
Marcpuall; YMCHUC O606H_IaTB, COIOCTABJIATH PA3JIMYHBIC TOYKH 3pCHUS 11O
paccMaTpUBaEMOMY BOIIPOCY, apryMEHTHPOBATh OCHOBHBIC MOJOKEHHS U
BBIBOJIBL.

15

2. Ily0iamn4yHoOe BBICTYILICHHE:
TeKcT U3M0XkKeH JIOTHUECK! MPaBUIIbHO, JOKJIAAUYUK OTJIMYHO pa3zdupaercs
B TEME, 3HAET TEKCT HAU3YCTh.

10

3. IloaroroBka npe3eHTANUH AJI5 JOKJIAAA:

MpEe3EeHTAlUsl  OTPAXKAET  COJIEpXaHWE  JIOKJIaJna, eIWHBIA  CTWIb
opopMIIEeHUS; TEKCT JIETKO 4YWTaeTcs; (POH COYETAeTCs C TEKCTOM H
rpaukoil; Bce nmapaMmeTpsl mpu@dTa XOpouo noaoopansl; pazmep wpudTa
ONTHUMAJbHBIA U OJMHAKOBBIN Ha BCEX ClAiax; KIIYEBBIE CJIOBA B TEKCTE
BBIICTICHBI; WMJUTIOCTPAllUU YCHJIMBAIOT J(PQEeKT BOCHPHUATUS TEKCTOBOU
yacTtu HHGOpMaIuu

MakcuMajbHOE KOJHYECTBO 0ALJI0B

30

4.2. Pedepar (00bem ot 10 10 20 cTpanuu popmara A4)

XapakTepuCTHKH BbINIOJHEHUs pedepara

banabl

4. CreneHb paCKpbITHS CYIIHOCTH MPO0OJIeMbI:

COOTBETCTBHE IJJaHa TeMe pedepara; COOTBETCTBUE COACPKAHHS TeMe U
[UIaHy; TOJIHOTa M  TNIyOMHAa  pacKpbITUS  OCHOBHBIX  IOHSITHIA;
00OCHOBAaHHOCTh CHOCOOOB M METOIOB Pa0OTHl C MaTepHanoM; yMEHHe
paboTath ¢ JMTEpPaTYypod, CHCTEMAaTU3UpPOBAThb U CTPYKTypUPOBATH
MaTepuai; yMeHue 00001aTh, CONOCTaByIsITh Pa3IMUHble TOUKU 3PEHUS 10
paccMaTpuBacMOMY BOIIPOCY, ApryMCHTUPOBATH OCHOBHBIC IMOJIOKCHUA U
BBIBOJIHI.

15

3. O00CHOBAHHOCTH BHIOOPA HCTOYHUKOB:

KpPYr, TOJHOTA WCIOJIb30BaHMS JIMTEPATYPHBIX HCTOYHHUKOB IO TEME;
NPUBJICYCHHE HOBEHIIMX pa0OT (KypHaJbHbIC MMyOJMKAIMU, MaTEepPHAIbI
COOpPHUKOB Hay4YHBIX TPYIOB H T.II.).

4. Co0101eHue TpedoBaHuil K 0)OpPMJIEHHIO:

IpaBUIbHOE O(GOPMIIEHHE CCBUJIOK Ha HCIOJb3YEeMYIO JIUTEpaTypy;
IPaMOTHOCTh M KYJbTypa H3JIOKCHHUS; BIaJeHUE TEPMUHOIOTHEH U
MOHATUHHBIM alapaToM; coOJI0JieHHe TpeOOBaHUH K 00BbEMY paldOThI;
KyJlbTypa  odopmiieHus:  BblI€lN€HHE  ab3aleB;  HUCIOJIb30BAaHUE
MH(POPMALIMOHHBIX TEXHOJIOTUH.

5. I'paMOTHOCTB:

OTCYTCTBUE opdorpaduuecknx u CUHTaKCHUYECKUX OHIMOOK,
CTHJINCTUYECKUX TOTPEIIHOCTEH; OIEeYaTOK, COKPALEHUW CJIOB, KpOMeE
OOIIETPUHATHIX; HATMYKE JTUTEPATYPHOT'O CTUIISI MU3JI0KECHHUSL.

MakcuMajbHOE KOJIHYECTBO 0ALJI0B

20




4.3. Tect
Tect conepxut 40 BOMpOCOB, 3a KaXK/IbIi MPaBUJIbHBIA OTBET BhICTaBIsIeTCs 1 OaT.
MakcuMaJibHOE KOJIMYeCcTBO 0asuioB 3a TecT — 40 0ajuioB.

4.4. T'pynmoBoii MpoeKT

JTanbl BLINOJHEHHS MPOEKTA Baniabl
1. IIocTaHOBKA 3a1a4HU:
Onucanue OOBEKTAa HCCIENOBAHHUE, OMPENCICHUE IIEM HMCCICIOBaHMS, 5

KJaccu pukanust 00beKTa UCCIIeI0BAHMS, BBIOOp METOa MOJICTUPOBAHUS

2. KonuenryajibHass MoJeJIb 00bEKTa UCCJIeI0BAHMS:

BBIJICJIEHHE TIOJCUCTEM M DJEMEHTOB OOBEKTAa B 3aBHCHMOCTH OT IEIH
HCCIeIOBaHusl, BbleleHrne (akTopoB, BIMSIOMIMX HA MOBEACHHE 00BEKTa
WCCJIENOBAaHUS, OMNpENesieHne B3aMMOCBSI3€H MEXAY BbIJCJICHHBIMU
AMIEMEHTAMH U TIOJICUCTeMaMH (MIOCTPOCHHUE CTPYKTYPHOU CXeMBbl 00BEKTa
WCCIIEIOBAHMS)

10

3. MoaeaupoBanne 00beKTa UCCJIeI0BAHUA:
[TocTpoenue CTPYKTypbl MOAENd OOBEKTa HCCIEeNOBAaHUS, COCTAaBJICHUE 10
MaTEeMaTHYECKOT0 OMMCAHUS MOJEIIH.

4. 3ammTa npoexKra:
[TyGauyHOE BBICTYIIEHUE C ITPE3EHTAI[HEH.

MakcuMajibHOE KOJHYECTBO 0ALJI0B 20

4.5. IlpakTn4yeckue padoTbl

MaxkcumaabHOE KOJIMYECTBO OaJIJIOB 32 BBIIIOJIHEHHUE TPAKTUYeCKON padoThl — 20 Oasios:

IIpencraBieHa TOJBKO CTPYKTypa MoJeu — 5 0aioB

[IpencraBieHsl CTpykTypa U paboTaromas Mojaenb, HO He o(OopMIeHBl pPe3yJbTaThl
MoaenupoBanus — 10 6anos

[IpencraBnena, CTpyKTypa, pabortatomas Monenb, O(OPMIEHBI  Pe3yabTaThl
MOJIEJIMPOBaHUS B BHUJE I'paUKOB, AMAarpaMM, TaOJIUL, HO HE MPOBEIEH aHAIU3 PE3yJIbTATOB
MojenupoBaHus — 15 6annos

[IpencraBnena, CTpyKTypa, pabortaromas MoJenb, O(OPMIEHBI  PE3yJbTaThl
MOJIETTUPOBaHUS B BHUAE TIpaduKOB, AMAarpaMM, TaOJMI, TMPOBENEH aHajiu3 pe3yJIbTaToB
MoaenupoBanus — 20 6anoB

5. TunoBble KOHTPOJbHbIE 3aIaHUSI M MeTOAMYeCKHEe MaTepUajbl, ONpeessiomue
npoueaAypbl OLEHUBAHUSI 3HAHUH, yYMeHMii, HAaBbIKOB M (WJHM) ONBbITA JAeATEJbHOCTH,
XapaKTepu3ywIux 3Tanbl (OPMHPOBAHUS KOMIETeHUMii B mpouecce OCBOEHUS
o0pa3oBaTe/IbHOI MPOrpaMMbI

S5.1. IlpumepHasi TeMaTHKa 10K/1a10B/pedepaTon
OO0mmume acieKTsl TEKTOJIOrnu bormanosa
OcHOBHbIE aceKThl 0011el Teopuu cucteM 1o bepranandu
OCHOBHBIE acIeKThl IPUKIAAHON TEOpUH crucTeM 1o boynauary
ITpuMeHeHuEe TEOpUH CUCTEM B pa3JIMYHBIX HAyKax
Poue cucTeMHOro noaxozaa B NpakTU4ECKON JEATENBHOCTH JIIOAEH
[TpuHITUTIBI 0O1IICH TEOPHH CUCTEM
AHanu3 OCHOBHBIX OIpeeTICHUH MOHATHS “cucTema’.
KareropuanpHblii anmapaT CHCTEMHOI O [10/1X0/1a ¥ €r0 pa3BUTHE
Crienu¢uka npupo/ bl COLUAIBHBIX CUCTEM
. YIpaBIEHYECKUE CUCTEMBIL: CYIIHOCTb U PA3HOBUIHOCTU
OpraHu3anroHHbIE CUCTEMBI M UX POJIb B 00IIECTBE

e N e

— O



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Cunepreruka 1 €€ poJib B MO3HAHUHU

Xaoc 1 ero co3uaaTebHbIC Havajia

KubepHernka u ee BO3MOXHOCTH

MonenupoBaHue 1 €ro pojb B MO3HAHUU

BivsiHue cucTeMHBIX Hel Ha TEOPUIO U MPAKTUKY YIIPaBIEHUS
CHCTEeMHOCTh B pa3pabOTKe M IPUHATHU YIIPABICHYECKUX PEIICHUH
CuCTeMHBIN aHAITU3 — MOTPEOHOCTH HAIIEr0 BPEMEHHU
B03MOXHOCTH CHCTEMHOCTH B IPAKTUYECKOMN AEATEIHOCTH JIFOAEH
['ymanuTapHbie HAyKH U 001I[asi TEOPUSI CUCTEM

Ucropus pa3BuTusi HHPOPMAITMOHHBIX CUCTEM

Knaccudukanus nHPOpMaIMOHHBIX CHCTEM

CoBpeMeHHbIE TEHACHIINH Pa3BUTHS HH()OPMAIIMOHHBIX CHCTEM
[Ipumepsl HMHPOPMAIMOHHBIX CHUCTEM (YKa3bIBaeTCs TeMaTHKa W HAIPaBJICHHOCTH).

Bapuatusno

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

HNudopmanmonHo-cripaBodHbie cucTeMbl. HazHaueHne u xapakTepuCTUKU
Od¢ucnHble nH(OpMaIIIOHHBIE CUCTeMbl. HazHaueHne u XapaKTepUCTUKU
Crioco0b! opraHu3au KOJUIEKTUBHBIX HHPOPMAIIMOHHBIX CHCTEM
CoBpeMeHHbIE TEXHOJIOTUH pa3paboTKy MH(OPMALIMOHHBIX CHCTEM
WHCTpyMEHTHI MOAIEPIKKH KU3HEHHOTO IIUKJIa HH()OPMAIIMOHHBIX CHCTEM
HNHcTpyMeHTBl aIMUHUCTPUPOBAHUS HHPOPMAITUOHHBIX CHCTEM

VYrpo3bl HHOOPMAITMOHHBIX CHCTEM

bezonacHocTh MHGOPMALIMOHHBIX CUCTEM: MOJAXO0/IbI U TEXHOJIOT U
Jlannbie — nHGOpMAIUSI — 3HAHUS

['eonHpOpMaLIIOHHBIE CHCTEMBI

WubopmanmoHHbIe CHCTEMBl B O0NAacTAX NpPUMEHEHHUS (XMUMHYecKas TEeXHOJIOTus,

MPOU3BOACTBO, YCJIYrd, TOProBjs, OaHKOBCKOE Jelo, B O00pa3oBaHUM, B HAYYHBIX
WCCIICIOBAHUAX H T.II1.)

wao opbhbao o —

5.2. IlpumepHbIe TeCTOBBIE 3a1aHUS
Hrorossiii Tect Nel

OCHOBONOJIO)KHUKOM 001l TEOPHH CHUCTEM SIBJISIETCHA
H. Bunnep

JI. pon bepranandu

VY. Dmbu

C. Onrtuep

CucremMHOe MBIILIEHHE CTAJI0 OCHOBOIOJIATAK UM B:
XVIII B.

XIX B.

cepenuHe XX B.

Havane XX B.

Kakasa 3akoHOMepHOCTHb NPOSIBJIAsieTCS] B CHCTeMe B TOSIBJIEHHM Y Heé HOBBIX

CBOI/ICTB, OTCYTCTBYIOULIUX Y JJIEMEHTOB

cor ks oo

HWHTETPaTHBHOCTE;
AU TUBHOCTE;
LETTOCTHOCTE;
000COOJICHHOCTb.

IHox 3j1eMEeHTOM OHUMAETCH:

[Tpocreiimas HeneaMMas 4acTb CUCTEMBbI

YacTb CUCTEMBI C HEKOTOPBIMU CBSI3MU M OTHOILEHUSIMU

OObekT, oOecneunBarOUIMil BOSHUKHOBEHHE U COXPAHEHHE CTPYKTYPbl U LIETOCTHOCTU

CUCTCEMBI



5. BriOepuTte yrBep:KIeHHsl, XapaKTepPU3ylollue CBOMCTBO «IEJTOCTHOCTH):

a. CBolicTBa CHCTEMBI HE ABIISIOTCA IPOCTONH CYMMOMN CBOMCTB COCTAaBIISIIOIINX €€
3JIEMEHTOB

b. CBoMCTBa CHCTEMBI 3aBUCAT OT CBOMCTB COCTABIIAIOIINX €€ JIIEMEHTOB

C. Bo3Mo)XHa J€KOMITO3ULIHAS CUCTEMBI HA KOMIIOHEHTBI, yCTaHOBJIEHUE CBA3EH MEXIY
HUMU

d. Kaxaplii KOMIIOHEHT CHUCTEMBI MOXET paccMaTpUBAaThCsA Kak cHcTeMa (IOoACcHCTEMA)

0osee MUPOKOH r100aTbHON CHCTEMBI

6. Hannune cucteM000pa3ylonmx, CHCTEMOCOXPAHSIOIINX (PAKTOPOB — 3TO
a. WNHerpatuBHOCTH

b. OKBU(PHUHAIBHOCTD

C. HacnencrBeHHOCTH

Kmrou: 1-b, 2-¢, 3-c, 4-a, 5-a,b, 6-a.
HTorosmlii TecT Ne2

[S—

Kakue moa3zagauyu oTHOCATCS K 3a/1a4e CHHTe3a:

pa3paboTKa MOAENN CUCTEMBI
dbopMupoBaHue TpeOOBAHUHN K CUCTEME
OLICHUBAHUE CHUCTEMBbI

BBIJICJICHUE CUCTEMBI U3 CPEbI

N o

Kakoii npuHOMI CHCTEMHOr0 AaHAJIU3a OPUEHTHPOBAH HAa JAEKOMIIO3ULHIO C
COXpPaHEeHHEM IeJIOCTHBIX MpeIcTaBJIeHuil 0 cucreme?

[IpuHIMD CBA3HOCTH

[IpuHUMn enuHCTBA

[TpyuHIIMTT MOAYJILHOTO TOCTPOCHUS

K xayecTBeHHBIM METO0/1aM OIHCAHUA CHCTEM He OTHOCATCSH METO/IbI:

wo o

METOJbI THIIA MO3rOBOM aTaKu
MOP(OJIOTUUECKHE METOIBI
METO/IbI TUIIA CLIEHAPUEB
METO/IbI KCIIEPTHBIX OIEHOK
CUHTAaKCUYECKHE METOJIbI
Metobl Tina 'Jlenbdu’
METO/bI TUIA AEPEBA LIENIEH

B @O Ao o

K meToaam IKCHNECPTHBIX OCHOK OTHOCHATCH:

paHKUPOBAHHUE;
THUIIA CI[EHAPHEB;

THUIIA JIepeBa IIeNIeH.
Metonbl Thna 'Jlenbdu’

w0 o

K ko1m4ecTBEeHHBIM METOaM OIMMUCAHHUS CHCTEM OTHOCATCHA METOAbI:

AKCIIEPTHBIX OI[EHOK;
«MO3TOBOM aTaKu»;
CHBOJIMYECKUI
SBPUCTUYECKUU.

rou: 1-a,c, 2-b, 3-¢, 4-a.d, 5-c,d.

meoos

5.3. IIpumepHoe 3aaHHe HA IPYNIIOBOM IPOEKT



['pynmoBoii MpoeKT BHIMOIHIETCA B MaJbIX I'pynnax B coctaBe 3-4 oOyvarommxcs. Tema
IIpOEKTa BBIOMpAETCs TPYIION U3 MpelaraéMblX BapUaHTOB WM [0 COIJIACOBAHMIO C
IIperoaBaTesieM MOXKET ObITh ONpPEEIeHa CaMOCTOSTENBHO.

IIpumep 3a0anus 0ns 2pynnoso2o npoekma:

Bapuanr 1
O06bexT monenupoBanusi: OOIIECTBEHHBIN TPAaHCIOPT ropoaa
MeTton monenupoBanus: CUCTEMHasI TUHAMUKA.
3ajaya: TPOBECTH BCE DTambl pPa3padOTKU CHCTEMHO-ITWHAMUYECKONW MO YKa3aHHOTO
00BEKTa MOJICIMPOBAHHSI.
3amMeuaHue: BBIICTUTh HE MeHee HIecTH (aKTOPOB, BIUSIOIIUX Ha OOBEKT MOJIEIMPOBAHUS,
HaIucaTh ONpeeNieHus BbIIeIEeHHBIX (PaKTOPOB.

Bosmoorcnvie 00vexkmul uccredosanus.

— OO01ecTBEHHBIN TPAHCIOPT IOPOAA;

— JlesTeIbHOCTh CKIaJa;

— @DuHaHCOBbIE TOTOKHM Mara3uHa;

- OO00opoT 371aKOBBIX B CTPAHE;

— [Nonmynsiuus KPYIMHOIO pOraToro CKoTa;

- JlesaTenbHOCTh HOYHOT O Ki1y0a;

— U npyrue.

B pamkax rpynmnoBoro npoekrta odydaromuecs AOJDKHBI POJEMOHCTPUPOBATH YMEHUE
BBITIOJIHATH BCE ATAlbl pa3pabOTK UMUTALMOHHON MOJIEIH, & UMEHHO:

- mnoctaHoBka 3azaun (OmnucaHue oOOBEKTa MCCIEIOBAHUE, OINpEAETeHUuE LEeIH
UCcleIoBaHus, KaccupuKalys o0beKTa UCCIeJOBaHuUs, BBIOOP METO/1a MOIEIMPOBAHUA);

- KOHIIETITyaJIbHasl MOJI€Ib OOBEKTa MCCIIEIOBAHNUS - BIACIEHUE IOJICUCTEM U IEMEHTOB
00BbEKTa B 3aBHUCUMOCTH OT I€JIM HCCIEIOBaHUS, BBbIIEICHHE (PAKTOPOB, BIIMSIOLIMX Ha
MIOBEJIEHNE O0BEKTa MCCIEAOBAHUS, OINPEAEICHUE B3aUMOCBSI3€H MEXKIY BbIIEICHHBIMU
3JIEMEHTaMH U MO/IcucTeMaMu (MTOCTPOEHHE CTPYKTYPHON CXEMbI 00bEKTA HCCIIEI0BaHNUA);

- MOJIeJIMpOBaHUE OOBEKTAa MHCCIEAOBAHUSA: MOCTPOCHUE CTPYKTYPbl MOJEIH OOBEKTa
UCCIIEIOBAHUS, COCTABJICHHE MATEMATUUYECKOr0 ONMCAHUS MOJEIIH.

Pe3ynbTaThl IpynmoBOoro MpoeKTa MPEACTABISAIOTCS B BHUAE MyOJMYHOrO JOKJIaaa ¢
IIpe3eHTalMeN Ha CEMUHAPCKOM 3aHATHH C IOCIENYIOIUM 00CYXKAECHUEM

5.4. IlpuMmepHble 3a1aHNsI HA IPAKTUYECKHE PA0OTHI
IIpakTuyeckas padora Nel.
JIUCKPETHO-COOBITHITHOE MO/IeJINPOBAHHE
[TpakTHueckass paboTa COCTOMT W3 ABYX YacTeil: MOCTPOEHHE MOJEIH B HHCTPYMEHTAJIbHOM
cpene AnyLogic PLE u onucanne pa3paboTaHHOM MOJENH.
TpeboBaHus Kk conep>kUMOMY OTYETA.
1. Dopmynupoeka 3a0aHusl.
2. Onucanue kaxcoozo sniemenma nocmpoeHHou moodeau. HeoOXoIUuMoO TMOSCHUTD,
MoYeMy BBIOpaH UMEHHO ATOT 3JieMeHT (Source (McToyHUK), Sink (BeIXom U3 cucremsl), Delay
(3anmepxka), Queue (ouepensn), Service (obcmyxuBanue), SelectOutput (BeIOOp MyTH), U T.1.).
3. Ananuz pezyromamog mooenupoganus. Heodxoqumo onmucath IMHAMUKY OOBEKTa
MOJIETTMPOBAHUS B 3aBUCUMOCTH OT ITaPaMETPOB.

Ilpumepnvie sapuanmoi:

3aoanue 1. Ha cOOpoYHBI ydYacTOK Iiexa MPEANpPUITHS dYepe3 HMHTEPBAIbI BPEMCHH,
pacnpeniesieHHble SKCIOHEHIMAIbHO CO CpelIHMM 3HadeHueM 10 MMH, MOCTYNAarT MapTUH,
KaXkJasi U3 KOTOPBIX COCTOMT M3 TpeXx naeraneil. [lonoBuHa BcexX MOCTYMAKOMMUX AETaled Mepen
cOOpKOI JOJDKHA MPOUTH MIpeIBAPUTENBbHYI0 00pa0oTKy B TeueHue 7 MuH. Ha cOopky noparoTcs




oOpaboranHas U HeoOpaboTaHHas aerand. [Iporecc cOOpkM 3aHMMaeT BCero 6 MHH. 3aTeM
U3JIeNIe OCTYNAeT Ha PErYJIUPOBKY, IPOAOIDKAIOILYIOCS B CPEIHEM 8 MUH (BpeMs BBIIOJIHEHUS
€€ paclpefesieHO JKCIOHEHLUaldbHO). B pesynprate cOOpkM BO3MOXKHO mosiBieHHEe 4%
OpakoBaHHBIX M3/EJIUI, KOTOPbIE HE IOCTYNAIOT Ha PEryJUpOBKY, a HANpaBJSIIOTCS CHOBAa Ha
MpeBApUTEIBLHYIO 00paboTKY.

CmoznenupoBaTh paboTy ydacTka B TeueHHe 24 4. OnpenenuTb BO3MOXKHBIE MECTa IMOSBIECHUS
odeperiel M UX BEPOATHOCTHO-BPEMEHHBIE XapaKTEPUCTUKU. BBIABUTH NPUUUHBI HX
BO3HUKHOBEHMS, IPEIOKHUTH MEPHI IO UX YCTPAHEHUIO U CMOJEINPOBATh CKOPPEKTUPOBAHHYIO
CHCTEMY.

3aoanue 2. Ha 0O6pabaTbIBalOMil yYacTOK Li€xa MOCTYINAOT AeTalu B cpenHeM uepe3 50 MuH.
[TepBuynast 0OpaboTka JneTaneil NMPOM3BOAMTCS HA OAHOM M3 JABYX cTaHKOB. IlepBblil cTaHOK
obpabaTriBaeT aeranb B cpeqHeM 40 MuH u umeet 1o 4% Opaka, BTOpoil - cooTBeTcTBEHHO 60
MuH u 8% Opaka. Bce OpakoBaHHBIE J€Talll BO3BPAILAIOTCS Ha MOBTOPHYI 00pabOTKy Ha
BTOpOH cTaHOK. [leTanu, momaBmme B pa3psi OpakOBaHHBIX ABaXK]bl, CYUTAIOTCS OTXOJIAMHU.
Bropuunyto 00paboTKy NpoBOAST Takke JBa craHka B cpeaHeM 100 muH kaxneid. [Tpuuem
IIEpBbIIl CTAaHOK 00pabaThIBAET UMEIOIIMECS B HAKONUTEIIE NOCIIe IEPBUYHON 00paboTKy neTany,
a BTOPOH CTaHOK MOJK/II0YaeTcs NpU 00pa30BaHUM B HAKOMMTENE 3a/1ea Oobllle Tpex JeTaneH.
Bce nnTepBaibl BpeMeHH paciipeeieHbl 10 SKCIOHEHIIMAIbHOMY 3aKOHY.

CmoznenupoBaTh 00paboTKy Ha ydactke 500 neraneil. Onpenenurts 3arpy3ky BTOPOro CTaHKa Ha
BTOpPUYHOM 00pabOTKE M BEPOATHOCTb IMOSABIEHHUS OTX0A0B. OIpenenuTb BO3MOXKHOCTb
CHIDKEHHUS 3a/iella B HAKONMTEJIE M IOBBILIEHMS 3arpy3Kd BTOPOrO CTaHKa Ha BTOPUYHOM
oOpaboTtke.

3aoanue 3. Ha perynupoBOYHBI YYacTOK Liexa uepe3 CilydalHble HHTEPBaJbl BPEMEHU
IOCTYMAIOT MO JABa arperara B cpegHeM uepe3 kaxable 30 muH. IlepBuuHas peryaupoBka
OCYIECTBIISCTCA IS IBYX arperaToB OJHOBPEMEHHO U 3aHUMaeT okoJio 30 muH. Eciiu B MOMEHT
IIPUXO0Jla arperaToB Ipeablaylias napTus He Obuia oOpaboTaHa, MOCTYNMBIIME arperatsl Ha
PEryJIMpPOBKY HE IPUHUMAIOTCS. Arperartsl 1ocie NepBUYHON PEryJIUpOBKH, MOITYYHUBIINE OTKA3,
[OCTYNAIOT B IPOMEKYTOUHBIN HAKOMUTENb. V3 HaKonuTe s arperarsl, NpoILeAne IEPBUYHYIO
PEryaMpoBKy, MOCTYHAlOT MONApHO Ha BTOPHUYHYIO PErYJIMPOBKY, KOTOpas BBINOJHSAETCS B
cpenHeM 3a 30 MMH, a He NpoOLIEAIINE NEPBUYHYIO DPErYJIMPOBKY IOCTYNAIOT Ha IOJHYIO,
kotopass 3aHumaer 100 MuH 1 omHOro arperara. Bce BenMuuHBI, 3aJaHHbIE CPEAHUMHU
3HAYEHUSIMH, paclpeesIeHbl KCIIOH EHIUAJIBHO.

CmopenupoBath pabory ywactka B Teduenue 100 u. OmpenenuTh BEpOSTHOCTH OTKaza B
NIEPBUYHON pETyJIMpPOBKE U 3arpy3Ky HAKOMMTENS arperataMi, HYKIAIOIMMUCS B IOJHOU
peryauposke. OnpenenuTs mapamMeTpsl U BBECTH B CHCTEMY HAKONHUTENb, 00€CHEYHBAIOLIMMA
0e30TKa3HOE 00CIIy’)KHBAaHUE OCTYIAIOIINX arperaTos.

3aoanue 4. Cuctema nepefauu JaHHBIX 00€CIEUMBAET Mepeadyy MNakeToB JAHHBIX U3 MMyHKTa A
B NyHKT C uepe3 TpaH3UTHBIA NyHKT B. B myHKT A maketsl nocrtynatot yepe3 10+5 mc. 3aech
oHu OydepusyroTcsi B HakomurTele eMKOCThio 2(0) MakeToB M MEpenaroTcs Mo J0O0H W3 ABYX
muauit AB1 - 3a Bpems 20 mc mmu AB2 - 3a Bpems 20+5 mc. B nynkre B oHu cHoBa
OydepusytoTcs B HaKONUTENE €MKOCThIO 25 MmakeToB U aanee nepeaarorcsa no jaunusax BC1 (3a
2543 mc) u BC2 (3a 25 mc). [Ipuuem maketsl u3 ABI1 noctynatot B BC1, a u3 AB2 - B BC2.
YroObl He ObUIO MEPENOJHEHUsT HAKOMMUTENs, B IIyHKTe B BBOAMTCS MOpOroBoe 3Ha4YEHUE €ro
emkoctd - 20 makeroB. [Ipm IOCTHMKEHUM OYepenbIO IMOPOrOBOrO 3HAYEHUS IPOUCXOAUT
MOJIKJIIOYEHHE PE3EPBHOMN anmnapatypsl U Bpems nepefaun cHuxaercs 1 quauid BC1 u BC2 no
15 mc.

CmMmoznenupoBaTh NMPOXOXKAEHUE uepe3 cucrteMy neperaun AaHHbIX 500 makeroB. OmnpenenuTh
BEPOSATHOCTh MOJKJIOUEHHUS PE3epBHOI ammapaTypbl M XapaKTEPUCTHUKH Odepelu IaKeToB B
nyHkre B. B ciydae BO3MOXHOCTH €ro mepernoyiHeHHs OIpeAeluTbh HEeo0XOoaAuMoe st
HOpMaJIbHOM paboThI IOPOroBO€ 3HAUEHUE EMKOCTH HaKOIUTENS,

3aoanue 5. Cucrema 00paO0oTKM HHGOpPMALUMU COACPKUT MYJIbTUIUIEKCHBIM KaHal U TpU
MuHUOBM. Curnanisl oT JaTYMKOB [IOCTYNAIOT Ha BXOJ KaHasa yepe3 MHTepBaibl BpeMeHu 1045



MKC, B kaHane oHu Oydepusyrorcs u npeaBaputTenbHo oOpabaTsiBatoTcsl B TeueHue 10+3 Mkc.
3aTeM OHM MOCTyHarT Ha o0paboTKy B Ty MUHUOBM, rie umeercs HauMeHbllasi 1O AJUHE
BXOJHasi oudepenb. EMKOCTM BXOAHBIX HakomuTeledl Bo Bcex MUHMUOBM paccunrtaHel Ha
xpaHenue BesnunH 10 curnanos. Bpems o0pabotku curnana B 1060t MuHuOBM paBHo 33 MKC.
CmoznenupoBath nporecc o0pad6orku 500 curHasioB, MOCTYHAOIIUX € JAaTYMKOB. OnpenenuTh
CpeAHME BpeMeHa 3aJCpKKH CUTHAJIOB B KaHajge U MUHMOBM M BEpOSITHOCTH NEPENOIHEHUS
BXO/HBIX HakomnuTenei. O0ecnednTh yckopeHue o0paboTku curHaia B OBM po 25 Mkc npu
JOCTH>KEHUH CYMMAapHOW OY€pEear CUTHAJIOB 3HAUEHUS 25 €UHUILL.

[MpakTnueckas padbora Ne2.

Pa3pa6oTka cucTeMHO-IMHAMUYECKOH MOIe/IU

[IpakTHueckass paboTa COCTOMT W3 ABYX YacTeil: MOCTPOEHHE MOJEIH B HHCTPYMEHTAJbHOM
cpene AnyLogic PLE u onncanue pa3paboTaHHOW MOJIEIH.

Mopnens cTpouTcss Ha OCHOBE MeETOJIa CHCTEeMHOW JuHAMUKA. OOBEKT MOJETUpOBaHUs
MPOU3BOJIBHBIA W BBIOMpAETCS MO JKEJAaHWI0 O00ydaromerocs, HO 1O COIJIACOBAaHUIO C
MIPETo/IaBaTeNIEM.

Otansl pa3pabOTKU MOENN CUCTEMHON THHAMUKHU:

1. Co3nanue CTPYKTYPbI MOJIEJIH.

Monens nomkHa coaepxatb He MeHee 20 3j1eMeHTOB. B KkauecTBe 31€MEHTOB MOJENU
BBICTYNAIOT OOBEKTHI $3bIKA CHUCTEMHBIX JUAarpamM, T.€. YPOBHH, TOTOKH, NEPEMEHHBIE,
KOHCTAHTBI, CBSI3U MEXKIY 3JIEMEHTAaMHU CHUCTEMBbl (HE CUMTAIOTCSA 3a 3JIEMEHTBI, BXOIAIIUE B
HEO00XOAMMOE YU CIIO, T.€. 20-Tn).

2. 3aganue MaTeMAaTH4€CKOr0 ONUCAHUA CHCTEMBI.

Ha nanHOM »sTame onpenensercs KaKIblil 3JIEMEHT CHUCTEMbI, T.€. JUIsl HEro 3aJaercs
MaTeMaTUYeCKOe COOTHOIIeHHe. J{Jii KOpPpPEeKTHOro ONucaHus Heo0XoauMo coOIoaaTh
cieaymwollee IMpaBwio: B ¢opmyne, onucvléarowel noseoeHue  dnemenmd,  OO0JHCHbI
NPUCYMCMEOBAMb 6CE CEA3AHHBIE C HUM JIeMEHMDbL.

JIns ypoBHEW JOCTATOYHO 3aJaTh MX HAYAJIbHOE 3HA4YECHHE. [ KOHCTAaHT 3aJaeTcsi 3HAYCHHE,
KOTOpO€ He Oy/eT MEHAThCSA B XOJl€ MO POBAaHUS (CUMYIUPOBaHUA). JlJis TEMIIOB TOTOKOB U
MepeMEHHBIX 3a7]aeTcsl MaTeMaTHueckasi GopMyJsia C y4eTOM BBIIIE HAllMCAHHOTO MpaBUJIa.

3. IIpeacraBiieHne pe3yabTaTOB MO/IeTUPOBAHNS.

Ha nanHoM sTame oOCyIIECTBISIETCS BBIBOJ PE3YJIHTATOB MOIEIUPOBAHHUS B TpaduyecKoM M
Ta0JIMYHOM BHJIE, IO YCMOTPEHHUIO OOYYaroIIerocss MOXKHO MCIIOJb30BaTh M APYTrUe CPEACTBa
MIPE/ICTaBJICHUS PE3yJIbTATOB.

4. Odopmienue moaenu.

I'maBubIi mpUHOMI: O00ECHEYUTh YHUTAOENBbHOCTb, MOHSATHOCTh M HATJSAHOCTH MOJENH.
HeoOxoammo nzberats mepeceueHus CBsi3ei, HAIOKEHUS TEKCTa.

TpeboBaHus K coep>KUMOMY OTYETA.

1. Kpamxkoe onucanue o6vexma mooenupoeanusi.

2. Juaepamma npuyuHHO-c1e0CmMBeHHbIX CBs3ell.

3. Konyenmyanvnas xapma.

4. Onucanue kaxcoozo snemenma nocmpoeHHou moodeau. HeoOX0oIUMo IMOSCHUTD,

1oyeMy BbIOpaH UMEHHO ATOT JIEMEHT cucTeMHoN nuHaMuku. Hanpumep: Hacenenue sBisercs
YPOBHEM, T.K. OTpa)kaeT KOJI-BO JIIO/I€H HA TEKYIMH MOMEHT BPEMEHU U U3MEHSETCS BO BPEMEHU
¢ momo1kIo NoToKoB Posknaemocts, CMepTHOCTE M Murpanusi.

5. Ananuz pesyromamos mooenuposarus. Heodxoaumo onucatb THHAMHKY 00BEKTa
MOJICIUPOBaHMUsl B 3aBHUCUMOCTM OT MapamerpoB. Hampumep: kak MeHsieTcs IMHAMUKa
Hacenenus ot k03 pUIUEHTOB pOKAAEMOCTH, CMEPTHOCTU M MUTPALIHH.

K cnaue npenocrasisitorcest 2 ¢aiina: ¢ailn ¢ Moaenbto, 1 OT4ET B BHUJE JoKymMeHTa Word.
JlaGopaTopHasi padoTa cuuTaeTcs CIAHHOM MocJIe ee 3alMThI y npenogasareas. Ha 3amure
IIperoiaBaTesb 3aJa€T BOIPOCHI 10 MOJIEIH.



5.5. IlpumMepHBIA NepevYeHb BOMPOCOB K 3a4€TYy.

Ucropus pa3BUTHSI CUCTEMHBIX UIEH

Ilenu u 3aga4u TEOPUU CUCTEM

OCHOBHBIE MTOHSATHUS TEOPUH CUCTEM (KaTeropuasbHbIN anmapar)

Knaccudukanus cucTeM o copepx aHuio.

Knaccudukanus cucrteM Mo OTHOIIEHUIO CUCTEM K OKpYXKarollel cpeie, M0 OMUCAHHIO
IIEPEMEHHBIX CUCTEMBI, 10 THIYy ONKMCAaHUS 3aKOHA (3aKOHOB) (PYHKIIMOHUPOBAHUS CHUCTEMBI, 110
crnocoOy ynpaBiieHUs CUCTEMOH (B CHCTEME).

Nk W=

6. Knaccudukanus cuctem 1o cTeneHu CiI0KHOCTH.

7. Knaccudukanus cucrem mo Tumy, mo BULy 00BbeKTa, Mo BUAY (HOpMaJbHOro ammaparta
IIpeJICTaBIECHUS

8. Knaccudukanus cucteM 1o creneHu OpraHnu30BaHHOCTH.

9. CBoiicTBa cucTeM, CBSI3aHHBIE C HEISIMU U (PYHKLIHAMHU.

10. CBoiicTBa cucTeM, CBSI3aHHBIE CO CTPYKTYPOH.

11.  CaoiicTBa cucrteMm, CBA3aHHBIE C pECypcaMM U OCOOCHHOCTSIMH B3aUMOJEHCTBUS CO
cpenon.

12.  Jlpyrue cBOWCTBa CUCTEM.

13. 3akoHOMepHOCTH CHCTeM (MCTOPHYHOCTh, 3aKOH HEOOXOJUMOr0o pazHoOOpasus,
3aKOHOMEPHOCTh OCYLIECTBUMOCTHU M MOTEHIHAIBHON 3(h(HEKTUBHOCTH CHUCTEMBI).

14.  3akOHOMEPHOCTH 11€1€00pa30BaHNUS.

15.  CucreMHBbIN NOAXOA U CUCTEMHBIN aHAIN3

5.6. IlpumepHblii epevyeHb BONPOCOB K IK3aMEHY.
1 HcTopus pa3BUTHS CUCTEMHBIX HEH
2 Ilenu u 3aga4u TEOPUM CUCTEM
3. OCHOBHBIE ITOHATHS TEOPUU CUCTEM
4 Knaccudukanus cuctem (1o coep>kaHuio, M0 CTENEHH CI0KHOCTH U T.J.)
5. Knaccudukanus cuctem (o tumy, no BULY 0ObeKTa, IO BHAY (OPMAIBHOrO ammnapara
IIPEICTaBJICHHUS, 10 CTENIEHN OPraHU30BaHHOCTH).

6. CaoiicTBa cucteM

7. 3aKOHOMEPHOCTH CHUCTEM

8. CucreMHBIN TOJIXO]T U CUCTEMHBIN aHAINU3

9. [IpyHIMIIBI CHCTEMHOTO aHau3a.

10. CtpyKTypa CHCTEMHOI'O aHAJIM3a.

11.  TlousTHe HHPOPMAIIMOHHON CUCTEMBI

12.  Meronbl u Mozenu onucaHus cucteM. KauecTBeHHbIE METO/bI: METOABI THUIIA MO3TOBOM

aTakd, CIIEHApHEB, METOJbl SKCIEPTHBIX OIEHOK, MeToabl Tuma Jenbdu, nepesa uenei,
MOP(OTOTUYECKHE METOIBI, METOABI CHCTEMHOI'0 aHAJIN3A.

13. MeTtoasl W MOJAENHM OIMCAHWS CHCTEM. KOIWdeCTBEHHBIE METONBI: CHUMBOJIWYCCKHH
(JIMHTBHCTUYECKHUA ), TEOPETUKO-MHOXKECTBEHHBIH, a0CTpaKTHO-AITeOpanyecKuid,
TOMOJIOTUYECKHH, JIOTHKO-MaTeMaTUYeCKHil, TEOPETUKO-WH(POPMAIIMOHHBIN, TUHAMHYECKUMH,
3BPUCTUYECKUM.

14.  KubGepHeTnueckuil HOAXO/ K ONKMCAHUIO CUCTEM.
15. TeopeTHKO-MHOKECTBEHHOE  ONMCAHUE CUCTEM: IMPEANOIOKEHUE O  Xapakrepe
(YHKLIMOHUPOBAHMUSI CHCTEM; CUCTEMa - KaK OTHOLIEHME Ha aOCTPAaKTHBIX MHOXECTBaX;

BpeMEHHBIE, anredpandeckiue U (HYHKIIMOHAIBHBIE CHCTEMBI; BDEMEHHBIE CHCTEMbI B TEPMUHAX
«BXOJI-BBIXO/I».

16. JlmHaMuyeckoe OmMcaHue CHCTEM.

17. Kanonunueckoe onucanue cucTeM, arperaTHoe OIKUCAHUE.



TEXHOJIOI'MYECKASA KAPTA JUCHUIIJIMHbI

OCHOBHAS OBPA30OBATEJIBHAS ITPOT'PAMMA
09.03.02 UudopManiHOHHBIE CHCTEMbI M TEXHOJIOTHHU
HanpaBaennocts (mpodpuib) «lIporpaMMHo-annmapaTHbie KOMILIEKCHI»

(xox, HanIpaByIeHKUE, TPOQHIIH)

TEXHOJIOI'HYECKASA KAPTA

Mudp aucuunuasl mo PYIT | b1.B.OJI.1

Hucuummna | Teopust HHPOPMALMOHHBIX IIPOLECCOB M CUCTEM

Kypc | 3 | cemectp |6

Kadenpa | NHdopMaTHKHU ¥ BEIYHCIHTETbHOH TEXHHKH

®.1.0. npenonasares, 38anue, | Manpiruna Ceeryiana HukosiaeBHa, KaHA. TeXH. HAYK, JOLEHT
JIOJDKHOCTh kadeapsl HHPOPMATHKH M BBIYMCIUTEJIbHOH TEXHUKH

OGLL TPYIOEMKOCTbyyser | 180/5 | Kom-Bo cemectpoB 1 | ®opma xouTpons | 3auer

JIK 001IL./TeK. ceM. | 32/16 HP/CMOGmA/TeKA ceM. | 66/32 |HBO6H_L/T€KA ceM. | -/- | CPC 00L./TeK. ceM. | 226/132

KoMnerennun Oﬁy‘lal()].llel"OCH, (I)opanyeMLIe B pE€3yJibTaT¢ OCBOCHUA THUCHUIIIUHBI:

- MOHMUMATbh CYLITHOCTU W 3Ha4YeHHs HH(OPMALUK B Pa3BUTHU COBPEMEHHOI0 HH(POPMAIIHOHHOTO
o0miecTBa, COOJIIOACHHE OCHOBHBIX TPeOOBaHMHM K MH(OPMALMOHHOW OE30IacHOCTH, B TOM YHCIE
3amura rocyaapcrBeHHon Taitabl (OITK-4);

- COoCOOHOCTH MPOBOJUTH MOAEIMpoBaHue mpoueccos U cucteM (I1K-5);

— CcocOOHOCTh MPEAOTBPAIIATE oTepy 1 noBpexaeHus naHabix (IICK-2).

Kon MaxkcumajbHoe
N KoanuectBo Cpok
¢ opmupyemoii Copep:xanue 3a1aHust . KOJIH4YeCTBO
MeponpuATHI npeaocTaBJIeHUs
KOMIIeTeHIN U 0aJJ10B
Beoonwuit 610k
He npenycmorpen
OcHoeHoill 610K
OITK4 B —
IK-5 Joxuaz ¢ mpe3eHTaruei 2 60 GHOM
TICK-2 I J
pacrucaHuio
Hroro: 60
OIIK-4 . Tlocnennee 3ansiTue
3auver (M TOroBblii TECT
[K-5 Nol 1 40 o y4eOHOMY
[ICK-2 1) pAacIHCaHuIO
Bcero: 40
Hroro: 100
Jonoanumenwvuolii 610K
OIIK-4
IK-5 Pedepar 2 40 TI0 COTJIACOBAHHIO C
IICK-2 npenojiaBaTesneM
Bcero: 40

[lIkana orieHUBaHMs B paMKax OaJlsIbHO-peHTUHIroBOM cucteMbl MAI'Y: «2» - 60 6aiioB
u MeHee, «3» - 61-80 6amnos, «4» - 81-90 6amios, «5» - 91-100 6aoB.



TEXHOJIOI'MYECKASA KAPTA

udp aucummmmae: o PYIT | B1.B.OJL1

Hucrummnza | Teopust ”HGOPMATMOHHBIX NMPOIECCOB M CHCTEM

Kypc | 4 | cemecrp |7

Kadenpa | NHdopMaTHKU M BEIYHCIHTETbHOH TEXHUKH

@®.1.0. npenoiaBarens, 3BaHuUE, Mansiruna Ceerjiana HukosiaeBHA, KaH/I. TEXH. HAYK, IOIEHT
JOJDKHOCTh kadenpbl HHPOPMATHKH U BHIYMCIUTEIbHOH TEXHHKH

OO011. TPYAOEMKOCTbuyyc/3ET | 180/5 | Kox-Bo cemecTpoB 1 | @dopma KOHTpOJsT | IK3aMeH
JIK 001 /TeK. CeM. | 32/16 |HP/CM06u1A/TeKA cem. | 66/34 |HBO6H_L/T€KA ceMm. | -/- | CPC 00IIL/TeK. CeM. | 226/94

Komnerennuu odyyawuerocs, GopmMupyembie B pe3yJibTaTe 0CBOCHUS IUCHUILIHHbI:

- MOHUMATb CYLUTHOCTH M 3HaYCHHs HH(OPMALUK B Pa3BUTHU COBPEMEHHOI0 HH(POPMAILIHOHHOTO
o011ecTBa, COONIOICHNE OCHOBHBIX TPeOOBAaHMI K MH(OPMAIIMOHHOW 0E30MacHOCTH, B TOM YHCIIEC
3amura rocyaapctBeHHon Taifabl (OIK-4);

- CroCcOOHOCTH MPOBOJUTH MOAENMpoBaHue mpoueccoB u cucreM (I1K-5);

— CrocoOHOCTh MPEAOTBPAIIATE MOTepH 1 noBpexacHus naHabIX ([ICK-2).

Kon MakcumabHoe
N Koanuecrso Cpok
¢opmupyemoii Conep:xanue 3a1aHust . KOJIN4€eCTBO
MeponpusATHI MpeaocTaBJIeHus
KOMIIETEHITHH 0aJL10B

Beoonuviit o110k
He npenycmorpen
OcHoeHoil 010K

Ha npaktryecknx
OIIK-4 . 3aHATHAX COTIIACHO
IIK-5 I'pynmnoBoit npoekt 1 20
TICK-2 y4eOHOMY
pacicaHuio
OIK-4 Ha npaktuyeckux
[K-5 [MpaxTuyeckas padoTa 2 40 SAATHAX COTTACHO
[ICK-2 y4eOHOMY
PacIUCaHHIO
Hroro: 60
OIIK-4 N
TIK-5 JK3aMeH (UTOTOBBIH 1 40 o pacnucanuto
TICK-2 Tect Ne2) ceccuu
Bcero: 40
Hroro: 100
Jonoanumenwvuolii 610K
OIIK-4
IK-5 Pedepar 2 40 TI0 COTJIACOBAHHIO C
[ICK-2 MIpenoaaBaTeaeM
Bcero: 40

[IIkana oneHWBaHUs B paMKax OajIbHO-peHTHHTOBON cucTteMbl MAI'Y: «2» - 60 6amios
u MeHee, «3» - 61-80 6amos, «4» - 81-90 6amios, «5» - 91-100 6amios.



