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Ne Bubl yueOHOM JesiTeTbHOCTH 4 cemecTp Bcero EayHuiib
1 Jlekumu 17 17 yacos
2 [IpakTryeckue 3aHATHA 34 34 4acoB
3 Bcero ayquTOpHbIX 3aHATUI 51 51 4yacoB
4 CamocTosiTesibHas paboTa 57 57 4yacoB
5 Bcero (6e3 3k3ameHa) 108 108 4acoB
6 ITogroroBka u cjadya sK3aMeHa 36 36 YyacoB
7 OO6asi Tpy0eMKOCThb 144 144 4acoB
4.0 4.0 3.E

JK3aMeH: 4 ceMecTp
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokos Ne 1 OT « 26 » 8 2016 1|

JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 09.03.01 MHDoOpMaTKa M BBIUMCIWTENbHasi TeXHUKa, yTBep)KaeHHoro 2016-01-12

rojla, pacCMOTpeHa U yTBepK/leHa Ha 3aceflaHuu Kadeapbl «___ » 20__ ropa, TIpOTOKO/
No

Pa3paboTumku:

JoteHT Kad. SMUC Hocosa M. I.

3aBeayromumii obecreunBarolei Kad.
OMUC Bopogckoii 1. T.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu

HaripaBJ/ieHUA I10ATrOTOBKU (CHEL[I/IEU'ILHOCTI/I).

Hekan ®BC Ko3snosa JI. A.
3aBenyroluii BeIMycKaroiieit kag.

SOMUC Bopogckoii 1. T.
OKCIePThI:

noueHT Kadheapel DMUC, kanaugaT
(hbr3MKO-MaTeMaTUUeCKUX HayK
TYCYP [MTesemuHa E. A.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
B W3yUeHWH HOBBIX TIOIXOIOB KAueCTBEHHOW TEOpPUM CHUCTeM, Oasupyroliedicssi Ha CHCTEMHOM
aHa/u3e COCTOSTHUS TIPUKJ/IaHBIX HH(bOpPMaI[MOHHBIX TEeXHOJIOTUH, 3aKOHOMEPHOCTe!
(OyHKLIMOHHMPOBAHUSI U Ppa3BUTHSI CUCTEM, METOJOB W MOJe/ied TeOpuM CHUCTeM U, KakK pe3y/brar,
BbIPAab0TATh HABBIKK CUCTEMHOTO MBIIIEHHS Y CTYIE€HTOB U MOJATOTOBUTH MX K PEIIeHHUI0 MPaKTUUeCKUX
3a/lau aHa/iM3a U CUHTe3a CUCTEM.

1.2. 3agauy JUCIMIITAHBI

—  HW3yudeHHe MeTOJ0JIOTUU CUCTEMHOIO aHa/ln3a;

— ¢opMHpoBaHMe Mpe/CTaB/eHUsI 0 MeCTe U PO/ CUCTEMHOTO aHa/li3a B COBPeMEeHHOM MUPE;

— O3HakoMm/ieHHe OO0ydYarolMXCsl C MeTOZaMU MaTeMaTWYeCKOTO WMCC/e[OBAaHUS TPUK/IAHBIX
BOITPOCOB;

— (dopMrpoBaHre HaBBIKOB T0 TPUMEHEHHI0 CHUCTEMHOTO aHa/lu3a NPy pelieHny 3aau;

— (opMHpOBaHHe HAaBBIKOB CAMOCTOSITe/TbHOTO U3yUeHusl Clieliia/IbHOM JIUTepaTyphlI ;

—  pa3BUTHe JIOTUYeCKOTO MbIIIIeHNS];

—  pa3BUTHE HaBBIKOB MaTeMaTUueCKOTO UCC/Ie[J0BaHMS SIBJIEHUM U MPOLIeCCOB;

— (¢opMupoBaHHe HAaBLIKOB CAMOCTOSITe/TbHOM paboThI;

2. Mecto aucuuninHbl B crpykrype OITOIT

HOucturuivHa «Teopusi cucteM U cucteMHbid aHamu3» (B1.B.O/1.9) otHocutcs kK Omoky 1
(BapuaTvBHasi 4acCTh).

[pepiiecTByOIMMY  AUCLUIVIMHAMY,  (OPMUPYIOLUMM  HauajbHble 3HAHUS, SIBJSIOTCSA
c/lefyrolye JUCLUIUIVHBL: .

[Tocnenyomymy JUCLMIVIMHAMYA SIBISIOTCS: Martemaruyeckyue MeTO[bl MCC/I€[0BaHUS CUCTEM,
Metozapl mipuHATUA yripaBieHueckux peiieHud (I'T1I02), Mopenu u MaTematMyeckyde MeTOAbl B
uccnegosannu cuctem (I'T1I04), MogenvpoBanne cucteMm, Teopus IPUHATHS peLleHNs.

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIIUILTHHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUpOBaHKe C/IeAYIOLMX KOMIIeTeHLUHI:

— OK-7 Cnioco6HOCTb K CaMOOpraHu3alii ¥ caMo00pa30BaHuIo. ;

— OIIK-5 CriocoOHOCTh pelliaTh CTaHJAPTHBIE 3alaud MPOoGheCCUOHATbHOW [esTeTbHOCTH Ha
ocHOBe wuH(MOpPMALMOHHON U Oubmuorpadguueckoit Ky/lbTypbl C TpUMeHeHHeM HWH(MOPMalLMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTMI U C yU€TOM OCHOBHBIX TPeOOBaHHM MH(POPMAI[MOHHOW 0e30TaCHOCTH.;

B pesynbraTte u3yuyeHUs JUCLUIUIMHBI CTY[EHT J0/DKEeH:

— 3HaTh METO/OJIOTUI0 CHCTEMHOIO TMO/IX0/la, OCHOBHbIE TOAXOAbI MPU CHCTEMHOM OIMHCaHUU
5KOHOMMWUECKOTO aHaju3a, OCHOBHbIE TUIIbI IIKa/l KM3MepeHusl B CUCTeMaX, MOoKas3aTelu U KpPUTepuu
OLIEHKU CJIOXKHBIX CHCTeM, OCHOBBI DPAa3BUTHSI CUCTEM OPTraHU3al[MOHHOTO YTIpaB/ieHUs, OCHOBHbIE
3/1eMeHThl TEOPUU MaTeMaThueCKOro MPOrHO3UPOBaHUS U WAEHTU(PUKALIUU CUCTEM

— yMeTb TPUMEHSTb MeTO[bl CHUCTEMHOIO aHaiv3a [Jis pelleHds TMpaKTUUeCKuX 3ajau |
CUHTe3a CJOKHBIX CUCTeM, pelllaTh 3a/lad aHa/v3a U MO/Ie/TUPOBAHUS CJIOKHBIX CHUCTEM C TIOMOII[LIO
MaTeMaTHuieCKuX MeTOo/I0B

— BJIa/IeTh HaBbIKaMU TOCTPOEHHUsI MaTeMaTUueCKUX Mofesiell CI0XKHBIX CHCTeM, HaBbIKaMH
BbIOOpa MeTOoZla pellleHWsl 3afilaud, aHATUTUYeCKWM arrapatoM COBPEMEHHBIX METO/IOB CHCTEMHOTO
aHa/M3a /iJisl pellieHus TpakTUueCKUX 3a/iau, MeTOZaMU KaueCTBeHHO-TO 1 KOJTMUeCTBEHHOTO OLleHUBaHUS
(yHKIIMOHHMPOBaHUS CUCTEM [I/Isl aHa/M3a CIIOKHBIX CUCTEM

4. O0beM ANCIUIUIMHBI M BU/IbI YU4e0HOH paboThI
OO01ijasi TPYAOEMKOCTh JUCHMIUVIMHBI cocTaByisseT 4.0 3aueTHBIX €AWHULIBI U TIpe[CTaB/ieHa B
Tabnue 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb JUCIUIIMHEI

Ne Bus yueOHOM JesiTeTbHOCTH 4 cemecTp Bcero EayHuiib
1 Jlekumu 17 17 yacoB
2 ITpakTryeckue 3aHATHS 34 34 4acoB
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3 Bcero ayquTOpHbIX 3aHATUIA 51 51 4yacoB
4 CamocTosiTesibHast paboTa 57 57 4yacoB
5 Bcero (6e3 3k3ameHa) 108 108 4acoB
6 ITogroroBka u cZjadya sK3aMeHa 36 36 YyacoB
7 OO6rmasi Tpy0eMKOCThb 144 144 4acoB
4.0 4.0 3.E
5. CopepxaHue AUCLHMI/IMHBI
5.1. Pa3jensl JAUCHHUILIMHBI H BH/bI 3aHATHH
Pa3ziesnbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUM TIpUBEZIeHbI B Tabwviie 5.1.
Tabmuija 5.1 — Pa3zaenbl AUCIMIVIMHEBI U BUJbI 3aHATUN
4]
= &
o e =) £ =
< = 8z 4 =
o i o SRR =
S | ¢ | | 85| &
Ne HasBanus pasziesioB JUCLIUIIIIMHBI g 5 = o 2 Sy
2 3 s | 50 -
= S o 9 52
2 3 St g X
© =} ~
g 2
O
1 | TIpuHLMIIBI TEOPHUU CUCTEM U CUCTEMHAast 2 0 4 6 OK-7, OIIK-5
rnapazurma
2 | CucTeMbl 4 UX CBOMCTBA 3 12 12 27 OK-7, OIIK-5
3 | OG6iiast MeTO/0/I0THS TIPUKIIaJHOTO 3 8 12 23 OK-7, OIIK-5
CHUCTEMHOT0 aHa/Iu3a
4 |ITocTpoeHue Mozie/neil U ynpaB/ieHUe B 4 8 17 29 OK-7, OIIK-5
cucTemMax
5 | TexHO/MOrHs TIPUK/IAJHOTO CUCTEMHOIO 5 6 12 23 OK-7, OIIK-5
aHanmsa
Nroro 17 34 57 108
5.2. Coaep)kaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKLUAM)
Copiep>xaHue pasziesioB AUCLUTUIMH (T10 JIEKIUSIM) TIpUBeieHo B Tabnuie 5.2.
Tabnuiia 5.2 - CopepykaHue pa3zie/ioB AUCLUTUIMH (TI0 JIEKI[USIM)
3 z S
g S =
=
HasaHus paszenon CopeprkaHuve pasfiesioB JUCLUTIIMHBI 110 z - § %
JIEKLIUSIM g g g
S g =
=Y Qg
= S
4 cemecTp
1 ITpyHLMIIBI TEOPUM CUCTEM U CHUCTeMHOCTB U IpakTUyecKas 2 OK-7,
JesiTe/IbHOCTh. CUCTeMHOCTh U OIIK-5

CHCTEeMHasd MapajnurMa

aJITOPUTMHUYHOCTD. MI3MeHeHUe GOpMBI
TPY/a, TOBBIILIEHUE CUCTEMHOCTH.
CHCTEMHOCTb MTO3HABATE/TLHBIX
nipotieccoB. CUCTEMHOCTB Kak BceoOiiee
CBOMCTBO Marepur. CUCTeMBI KaK
abctpakiysa. CBONCTBa CUCTEM.
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MarepuasibHble U HeMaTepuaabHble
crucTeMbl. BoijjeleHre CCTeMBI U3
cpefbl. DyieMeHT cucTeMbl. KOMITOHEHTBI
Y noAcucteMbl. CBSI3b MeXIY
KoMITOHeHTamMH. OOpaTHasi CBSI3b.
CocrosiHue cucteMsbl. [1oBeeHue.
PaBHOBecue. YcTonuuBocTh. Pa3Butne.
OCHOBHBI€ 3Tanbl CUCTEMHOI'0 aHa/Iu3a.
Tomckast IIIKoJIa CHCTEMHOI'O aHa/IM3a.

HToro

2 CucTeMBI U UX CBOMCTBA

Llemu cuctemHoro aHanusa. Ctatuueckue
cBoiicTBa cucteMm. LlenocTHOCT
cuctembl. OTKPBITOCTb CUCTeMbl. Mozenb
YepHOro filvKa. TpyJHOCTU OCTPOeHHs
MO/Ie/I¥ YepHOIo AluKa. BHyTpeHHss
HeOJHOPOJHOCThL cucTeM. Mogesnb
COCTaBa CUCTeMbI U OCHOBHBIE TPYAHOCTH
ee n1ocTpoeHus. CTPyKTypUpPOBaHHOCTb
cucteM. Mogiesib CTPYKTYPBI CUCTEMBbI U
OCHOBHbIe TPYZJHOCTH ee II0CTPOEeHUsI.
JuHamMnueckue CBOMCTBA CUCTEM.
DYHKI[MOHAIbHOCTb. CTUMY/IMPYEMOCTb.
V3MeHUMBOCTb CO BpEMEHEeM.
KonnuecTBeHHbIe ¥ KaueCTBEHHbIE
n3MeHeHUs B cucteMax. OGyueHne
cucteM. ’KM3HEeHHBIN LIMKJT CUCTEMBI.
Cy1jecTBoBaHMe U afjanralys CUCTEMbI B
r3MeHsttoLLelicsl cpefie. CUHTeTHUYeCKHe
CBOMCTBA CUCTEM. DMep/KeHTHOCTb.
JvHamMnueckasi sMepJ KeHTHOCTb.
HepasgenumocTs Ha 4acTy.
WNurepenTtHocTh. Llenecoobpa3HOCTb.
[TonsaTue yenu.

HNToro

OK-7,
OIIK-5

3 O6111as8 MeTOZ0I0TUsT IPUK/IAZIHOTO
CHCTEMHOTO aHa/In3a

[Monsitrie mpo6nemMel. CyOBeKT.
[TpobnemHas curyarusi. OTHOIIeHHe
cybobekra. PemeHue npobiemMsl. Bugs
BO3/IEMCTBUI Ha KOMITOHEHTHI ITPOO/IeMBI.
Npeonorus. Turbl uaeonoruii ¢ TOYKU
3peHusi CUCTeMHOTr0 aHanu3a. [lpuopurer
MeHbILIMHCTBA. [IpuopuTeT rpymnmsl.
Yyuiatolriee BMelIaTebCTBO.
[IpermyiijecTBa ¥ HeJOCTaTKH
Pa3IUUHBIX Ue0norui. Turel
BMeIlaTenbCTB 1Mo Akoddy.

HToro

OK-7,
OITK-5

4 TlocTpoeHue Mopesiel 1
yTpaB/ieHHe B CUCTeMaXx

[TonsiTne Mozien. AHanu3 U CUHTe3 MPU
noctpoeHuu mozeneii. Knaccudukauus
Kak Mofiesib. VIcKyccTBeHHasi 1
ecTeCTBeHHas Kiaccudukauus. PeanbHble
Mo/ie/ii. AJZIeKBaTHOCTb MOZe/IH.
Cory1acoBaHHOCTb MOJIe/HU C KY/IbTYPOM.

OK-7,
OTIK-5
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KomrmionenTs! yripaBnenusi. OObeKT
ynpasnenus. Llenb ynpasieHust.
Ynpasnsitolijee Bo3zieiicTBre. Mojienb
cucreMsl. biiok/cucrema yripasieHusl.
[Tovck Hy>xHOTO ynipasneHus. VIsmepeHue
3 QeKTUBHOCTU yTIpaB/IeHUS.
@yHKIMOHA/ KayecTBa. TUIibl
ynpas/eHHs. YIpaB/ieHue NpoCTon
CHUCTEMOM WU TPOrpaMMHOe
yrpasjeHue. YIpaB/eHue CJI0KHOU
CUCTeMOH. YTIpaB/ieHHe I10 IlapameTpam
(perynupoBaHue). YpaBieHUe 1Mo
CTPYKType. YIpaB/eHue 10 LieJIsiM.
YripaBneHue OOMBIIMMHU CUCTEMAMH.
YnpasneHue rpu 0TCyTCTBUU
MH(pOPMaLMK 0 KOHEYHOH Lie/H.

HToro

5 TexHoJsIOTYS IPUKIAZHOTO
CHUCTEeMHOI'0 aHa/In3a

OTanbl TeXHOJIOTUY NPUK/IaZHOTO
CMCTEMHOI0 aHa/v3a. YCJI0BUS ycIexa
CUCTEMHOTO0 UcciesioBaHusi. dukcanys
nipo6siembl. JlnarHoCTHKaA 1TPO6IeMBbl.
CocTaBieHre CMcKa CTEUKX0/IEepOoB.
BrisiBrieHre po6ieMHOTO MeCHBa.
OnpepieneHve KoH(pUryparopa.
LlenessisBnenue. OnpeneneHue
KpUTEpHEB U OTPaHUUEHUH.
OKCIleprMeHTa/IbHOe NCCIe0BaHNe
cucreMm. ITocTtpoenue u
yCOBepIIIeHCTBOBaHUE MOZesIei.
KauecTBeHHbIe U KO/TMYECTBEHHbIE
Mozieny. ['eHepupoBaHue anbTepHaTUB.
Mos3roso# mtypm. Metog Hdendu.
Mopdonoruueckuii ananus. Metog TKJ.
Cunektuka. [TorckoBasi KOH(epeHLs.
[vanektrueCKuil NOAXO[.

W peanu3upoBaHHOe NTPOEKTHPOBaHKe.
[punsTHe perenus. OO1as Teopust
BbIOOpa. KosuieKTuBHBIN BBIOOD U €ro
napa/ioKchel. Peannsanmu yiydiiaromiero
BMellaTe/1bcTBa. Onpe/esieHue
TIpe/II0/I0’KeHU U PUCKOB. Porb 3TUKH B
CUCTEeMHOM aHajuse.

Htoro

5

OK-7,
OTIK-5

Nroro 3a cemecTp

17

5.3. Pazjenbl AMCHUIUIMHBI M MEX/JUCIMIT/IMHAPHBIE CBSA3M C 00ecneurnBarIUMH (MPeAbIAYIMMHI)
U ofecneurBaeMbIMH (MOC/IeYOIAMH) JUCHHUIUTHHAMH
Pa3ziesibl JUCLIUTIIMHBI M MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreuruBaromMu (MpeabIAyLuMKu) 1
obecrieuriBaeMbIMH (T10C/IeIYIOIIMMUI) JUCLIATTMHAMM TIpe/ICTaB-/ieHbl B Tabviie 5.3.

Tabsuria 5.3 - Paszesnibl AUCIUTUTUHBI M MEXIUCIIUITAHAPHBIE CBS3U

Ne HaumeHnoBaHve JUCLUTIIMH

Ne pa3zenoB AaHHOW JUCLIATIIMHBI, /151 KOTOPBIX

HeoOX0oIUMO H3yueHre 00eCTIeunBaOIUX U

obecrieurBaeMbIX JAUCIUITAH
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Teopusi NPUHATHS peLleHuns

1 2 3 5
[Tocnepyroiye AUCLUITIMHBL
1 |Maremarriueckue MEeTO/Ibl UCCIeN0BaHUS 4
cucTeM
2 | Metopbl IPUHATHUSA yIIpaB/IeHYeCKUX +
pewenui (I'TI02)
3 |Mogeny u MaTemMaTUueCcKue MeTObI B N N
ucciaenoBaHuu cuctem (I'TI04)
4 | MopenupoBaHue CUCTeM
+ + +

5.4. CooTBeTCTBHE KOMIIeTeHI{ M, ()OpMIPYyeMbIX IIPH U3yYeHUH AMCIUILIMHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIETeHLUH, (OpMUpPYeMbIX MNPU H3yUeHUW [UCLIMIUIVHBL, U BUJOB 3aHATHN

npeicTaB/ieHo B Tabmure 5.4

Tabma 5. 4 — CoOTBeTCTBME KOMIIETEHLMM W BUZAOB 3aHATHH, (HOPMUPYEMBIX TP W3yUeHWH
VICLIUTIJIVHBI
Bunp! 3aHaTHI
x £
= )
= = '8
s oo a.
= 3 =
3 = W Dopmsl
& = S =
z 2 2 5 KOHTPOJIA
3 = 5 &
N = S
B =
M Q
© o
2 =
= =
O
OK-7 + + + KontponbHas
pabora,
HomarHee
3ajjaHue,
DK3aMeH,
KomrmoHeHT
CBOEBPEMEHHO
cty, Onpoc Ha
3aHATUAX,
Tect
OIIK-5 + + + KonTposibHas
pabora,
HomarHee
3ajaHue,
DK3aMeH,
KomrioHeHT
CBOEBpPEMEHHO
cty, Onpoc Ha
3aHATUSX,
Tect

6. IHTepaKTUBHBIE MeTOABI U (hOPMbI OPraHU3aIUU 00yYeHHs

He npegycmorpeno PYII

7. JTaGopaTopHbINA NMPAKTUKYM

He mipegycmotpeno PYII
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8. IlpakTHueckue 3aHATUA

Copiep>kaHue MpakTUUeCKUX pabot npuBesieHo B Tabnuie 8.1.
Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT

Hassanus paszenos

CopeprkaHre MpaKTAYeCKUX 3aHATUN

Tpyn0eMKOCTb,
q

dopmMupyeMbie
KOMITeTeHLIUU

4 cemecTp

2 CUcCTeMbl 4 UX CBOIMCTBA

[TocTpoeHre MoJie/I YepHOTO SIILIMKA
cucreMbl. OnipefiesieHre MOZe/I1 YepHOTO
syka. [ToctpoeHne Mozesneit yepHOTo
SAIIMKa Ha IIpUMepax CyILeCTBYHOIIUX
cucreM. BbisiBlieHMe BXOZIOB U BbIXOZIOB.
[TocTpoenure Mofesell YepHOrO SIL{UKA Ha
npyMepax Mpob/eMHbIX CUTYalUi.
AHanu3 nony4yeHHbIX MOZe/en.

o

Mopgenu coctaBa ¥ CTPYKTYPBI.
OrnipesiesieHre Moziesiel COCTaBa 1
CTPYKTYDbl. BhIsiB/ieHHe Mojie/ieli cocTaBa
Y CTPYKTYPBbI Ha NpUMepax
CYLLIeCTBYIOLLIUX CJIOKHBIX CUCTEM.
AHasnuy3 Noay4YeHHbIX MOJIeJIen.

HToro

12

3 O6111ass MeTOZ0I0TUsT PUK/IaZIHOTO
CHCTEMHOTO aHa/In3a

[Tpo6siemsl B cuctemax. [TpuunHbI
BO3HUKHOBeHUs1 rpobsiem. Mozenb
nipo0sieMbl B CUCTEMe, TIOHSITHE CyOBeKTa,
1Ipo06/IeMHOM CUTYaLluK ¥ OTHOILIEHUS K
nipo6sieMHOM cuTyalyu. BrisiBieHne
CyOBEeKTOB, CBSI3aHHBIX C MTPOOIEMHOM
CUTyaLiel U UX OTHOLIEHUS K Heu.
dopmupoBaHue 1jesd. ['eHepauus
a/IbTePHATHUB [I7Is UCTIPAB/IeHUs TTpobiemM
C TOUKU 3peHHs1 BO3/eMCTBYS Ha
cyObeKTa, ero OTHOIIEeHHe, POOIeEMHYIO
CUTYyaLUIo.

HToro

OK-7,
OITK-5

4 TlocTpoeHue Mozenen 1
ynpaBjieH’e B CUCTeMax

3ajiaua MPUHATHS PeLIeHus B 001eit
Teopuu cucteM. OIHOKpUTepUanbHbINA U
MHOTOKPHUTePUabHBINA BBIOOP U UX
0C00eHHOCTH. DKCIepPTHBIN BbIOOP.
KonnekTrBHOe NpUHATHE pelleHUH.
dopMupoBaHue TIOKa3aresiei [yt OLleHKU
KayeCTBa pelleHui. AHamus3 1
OLleHMBaHKe MOC/IeICTBUNA Pa3IMUHBIX
perieHu. AHaM3 KU3HE CIIOCOOHOCTH
peluenuii. opMrpoBaHre CrMCcKa
MepOTIpUSATHIA, He0OXOJUMBIX JI7IsT
peany3alvy Y NoJAep>KKH pereHUi.
@®opMynMpoBaHue KpUTEPUEB U
OrpaHUYEeHUM, PUCYLIUX AJIs1 Pa3TUUHBIX

OK-7,
OIIK-5
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pellieHUi. AHaIU3 yC/I0BUM
BBITIOJIHUMOCTH/HEBO3MOXKHOCTH
JOCTVDKEeHUs] TIOCTaB/IeHHbIX Lieslel.
®opMUpoBaHUe «CITUCKA

OTBETCTBEHHOCTH».
Nroro 8

5 TexHoJsiorus NpUKIaLAHOTO JTarbl PUK/IaJHOTO CUCTEMHOIO OK-7,

CHACTEeMHOT0 aHaum3a aHaiusa. OIIK-5
Ntoro 6

Nroro 3a cemecTp 34

9. CamocrosiTesibHast paboTa
Buibl camocTosiTesTbHOM paboThl, TPYZAOEMKOCTb 1 (hOpMUpyeMble KOMIIeTEHLIMH TIPe/|CTaB/IeHb! B

tabmuie 9.1.
Tabnuiia 9.1 - Buabl camocTosiTeTbHOM PabOoThI, TPYI0EMKOCTb M (hOpMHUPYEMbIe KOMITETEHITHH
2 =
5 e
S =a=
%) >4 v T
Buzpl camocrosiTenbHOM = > O
Hassanus pa3zesnos = = @®OopMbI KOHTPOJIS
§) 3 S 2
paboThI S) g g
=S a =
o o 2
= S/
4 cemecTp
1 [IpyHLMMBI TEOPUU ITpopaboTKa JIeKIMOHHOTO 4 |OK-7, Ornpoc Ha 3aHATUSIX,
CHCTeM U CUCTeMHas Marepuasa OIIK-5 HomariHee 3azianuve, Tect
rnapagurma Vitoro 4
2 Cuctembl U ux cBoiicTBa | [TogroroBka K OK-7, Ornpoc Ha 3aHATUSIX,
MPaKTUYECKUM 3aHSATUSIM, OIlK-5 JomariHee 3aanue,
CceMUHapam KoHTponbHas paboTa,
KomnoneHT
[TpopaboTKa /IeKLIMOHHOTO 6
Marepuana CBOEBPEMEHHOCTU
Ntoro 12
3 OO6111ass MeTOZOIOT ST ITogroroBka K 6 OK-7, Orpoc Ha 3aHATUSIX,
TPUKJ/IaJHOTO CUCTEMHOIO |IPAKTAYeCKHUM 3aHATHUSIM, OIIK-5 HomaiHee 3azianue,
aHa/m3a ceMHHapam KoHTposbHas pabota,
KomrioHeHnT
ITpopaboTKa JeKIIMOHHOTO 6 OMIIOHE
Marepuana CBOEBPEMEHHOCTH
Ntoro 12
4 TToctpoenue mogenei 1 | [ToaroroBka K 10 |OK-7, Ornpoc Ha 3aHATUSIX,
yIipaB/ieHHe B CUCTeMaX |[PAKTAYeCKHAM 3aHATUSIM, OIIK-5 HomarHee 3aziaHue,
ceMHUHapam KonTtponbHas pabora,
[TpopaboTKa eKIIMOHHOTO 7 Kowmronent
Marepuana CBOEBPEMEHHOCTU
Ntoro 17
5 TexHomorus IToaroroBka K 6 OK-7, Ornpoc Ha 3aHATUSIX,
MIPUKJ/IAJHOTO CUCTeMHOI0 |[IPAKTUUeCKUM 3aHATUAM, OIIK-5 [HomaiiHee 3asanue,
aHa/M3a CceMUHapam KonTtposbHas pabora,
KomnoneHT
[TpopaboTKa JeKITMOHHOTO 6 OMITOHE

CornacoeaHa Ha noprane Ne 2998




Marepuasna CBOEBPEMEHHOCTH
Wtoro 12

Wtoro 3a cemecTp 57
[ToaroroBka K 3K3aMeHy 36 OK3aMeH

Wtoro 93

He npegycmorpeno PYII

10. KypcoBas pabora

11. PeiiTuHrOBasi cucTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

11.1. ban/bHbBIE OLeHKH /AJIS1 3/IeMEeHTOB KOHTPOJIsI
Tabsuiia 11.1 — BanbHble OLIEHKH f1J1sl 971eMEeHTOB KOHTPOJIsI

o . MakcumasbHbIN
o MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHTHI yueOHOM Oasut 3a Iepuop Bcero 3a
6amn Ha 1-yro KT c| 6an 3a mepuof,
JlesiTeIbHOCTH mexay 2KT v Ha cemecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHelL] cemecTpa
4 cemecTp
[HomaniHee 3azaHue 5 15
KomrmoHeHT 4 12
CBOEBPEMEHHOCTHU
KonTposbHast pabora 7 17
Onpoc Ha 3aHAITHSX 14
Tect 12
JK3aMeH 30
Hapacraromumm urorom 16 41 70 100
11.2. TTepecuet 0a/1I/I0B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[Tepecuet 6asyIOB B OL|eHKU 32 KOHTPOJIbHBIE TOUKU TIpe/iCTaB/eH B Tabmumie 11.2.
Tabnuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKU
basnnbl Ha 1aTy KOHTPOIbHOM TOUKH OrneHka
> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5
Ot 70% no 89% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 4
Ot 60% 1o 69% OT MakcMMasIbHOM CyMMbI OansioB Ha gaty KT 3
< 60% OT MakCMMabHOM CyMMBbI OaiioB Ha gaty KT 2

11.3. ITepecuet cymMmMbI 6a/1/10B B TPAAMIUOHHYIO U ME)XAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY TIpe/iCTaB/eH B Tabmuije

11.3.

Tabsmura 11. 3 — ITepecueT CyMMbI Oa/I/IOB B TPAJIUIIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBast cymMmma 6asios,

Orenka (I'OC) YUWTBIBAeT yCMelLIHO CAaHHbIN Ouenka (ECTS)
3K3aMeH
5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrMyHO)
4 (xopo11o) (3a4TeHo) 85 -89 B (ouens xoporio)
75 -84 C (xopor10)
70 - 74 D (yz0oB/1€TBOPUTEJILHO)
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65 - 69
60 - 64 E (mocpencTBeHHO)

3 (YZ0BNeTBOPUTE/BLHO) (3aUTeHO)

2 (HeyZnoB/IeETBOPUTEJILHO) (He

3auTeHo) Hwxe 60 6annos F (Heyz0B1eTBOPUTEIEHO)

12. YuedHo-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTeparypa

1. AmnppeiiunkoB A.B. CrcTeMHBIM aHanu3 M CUHTe3 CTpaTernyeCcKyxX pelleHWld B MHHOBATHKe:
MaTeMaTH4eCcKue, SBPUCTHMUECKME W WHTe/UIeKTya/lbHble MeTO[bl CHCTEMHOrO aHajau3a M CHUHTe3a
muHHOBaLWi [Tekct] : yuebHoe ocobue st By30B / A. B. AnzpeiiunikoB, O. H. AHgpeiiunkoBa. - 2-e u3,.
- M. : IMBPOKOM, 2013. - 306 c. - Bubmorp.: c. 300-304. (Hamuune B 6ubmoreke TYCYP - 15 3K3.)

2. OCHOBBI TEOPUH CHCTEM M CHCTEMHOT0 aHanmu3a: YdebHoe rnocobue / Cummu M. I1., Cunmu B.
A. - 2013. 342 c. [DnektpoHHbIM pecypc] - Pexxum poctyma: http://edu.tusur.ru/publications/5452,
CBOOOZIHBIM.

12.2. lono/iHMTe/IbHAA JIMTepaTypa

1. Teopus CHUCTeMHOTO aHa/M3a W TIPUHATHE pellleHud: MeToAuueckue yKa3aHUS [jis
TIPOBe/IeHUs] TIPAKTUYeCKUX M J1abOpaTOPHBIX 3aHSATUM M OpraHU3al[iM CaMOCTOSTeJIbHOW paboThl /
Anekcees B. II. - 2012. 7 «c. [DnektpoHHbIM pecypc] - Pexum  pmocryma:
http://edu.tusur.ru/publications/2529, cBoOOAHBII.

2. CuCTeMHBbIM aHa/W3, ONTUMHU3ALUS U TIPUHATHE pellieHui: YueOHoe nocobue / bapaHHuk B.
I, MWUcrureuea E. B. - 2014. 99 c. [DOnekrpoHHseli pecypc] - Pexum poctyna:
http://edu.tusur.ru/publications/5685, cBOOGOHBII.

12.3. YueOHo-MeTOjUUECKOE MTOCOOHe ¥ MporpaMMHoe obecreyeHune
1. Teopus cUCTeM W CHCTeMHBIN aHanIW3: yueOHO-MeToJuuecKoe Mocobue /it TpaKTHUeCKUX
3aHSITUM M CaMOCTOsITe/IbHOW paboThl CTyeHTOB HarpaBieHus: oArotoBku 09.03.01 «MHdpopmaTrka u
BBIUMC/IUTE/TbHAsT TeXHUKa» : YueOHoe-meToguueckoe Tmiocobue / Hocoa M. T. - 2015. 12 c.
[DnekTpoHHBIM pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/6199, cBo6oaHBIIH.

12.4. Ba3bl AaHHBIX, HH(OPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CUCTEMbI
1. TlouckoBas cucTtema google.ru

13. MarepuaibHO-TEXHHYECKOe 00ecrieyeHue JUCIUTTHHBI
[Tpy BBINOTHEHUSI TPAKTUYECKUX 3a/laHUM 110 JUCLIUIIIMHE UCII0/Ib3yHTCS
nepcoHanbHble DBM c nponieccopamu Pentium 4, onepanyonHas cuctemMa MS Windows
XP.

14. ®oHpA O11eHOYHBIX CPe/CTB
DOH/, OLIEHOYHBIX CPE/ICTB TIPUBE/IeH B TIPUJIOKEHUH 1.

15. MeTopnueckue peKOMeH/Jaliy 110 OPraHU3aliuy U3yYeHUs JUCLUIIINHbI
be3 pekoMeHa1ui.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
Teopusi cucTeM U CHCTeMHBIN aHa/IN3

YpoBeHb OCHOBHOM 00pa3oBaTe/ibHOM MporpamMmbl: baka/iaBpuar

HaripaBnenue noarotoBku (cneruanbHOCTh): 09.03.01 MH(popMaTHKa U BEIYUC/IUTE/IbHAsA TeXHUKA
[Tpoduis: ABTOMaTH3MPOBAHHOE yIpaB/ieHHe Ou3Hec-TponeccaM ¥ (PMHAHCAMHU

dopma obyueHUs: OUHAsA

®akynbrer: @BC, @aKy/1bTeT BHIYUC/IUTE/TBHbIX CUCTEM

Kadenpa: IMUC, Kadegpa 3xkoHOMHUECKON MaTeMaTHKH, HH()OPMAaTUKH U CTaTUCTHUKH

Kypc: 2

Cemecrtp: 4

YuebHbIi 171aH Habopa 2015 roga

Pa3paboTumku:
— gpoueHT kKad. DMUC Hocosa M. T.

JK3aMeH: 4 ceMecTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

npodeCcCUOHa/IBHOMU JleATeNIbHOCTU Ha OCHOBE
rHGMOpPMaI[MOHHOM 1 61bMorpaduueckoit
KYJIBTYPBI C IpUMeHeHreM UH(OPMalMOHHO-
KOMMYHUKAL[MOHHBIX TEXHOJIOTUH U C YYeTOM
OCHOBHBIX TpeOoBaHMI MH(OPMALIOHHOM
6e301acHOCTH.

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OK-7 Crioco6HOCTh K CaMOOpPraHU3alid U L o/mkeH 3HaTh METOZ0JIOTUI0 CUCTEMHOTO
camMo00pa30BaHHUIO. 10/X0/ia, OCHOBHbIE MOAXObI IPU
OIIK-5 CriocoOHOCTE pelraTh CTaHAApTHBIE 3a7jaur CUCTEMHOM OTHUCAHIH SKOHOMMHECKOTO

aHa/Ii3a, OCHOBHbIE TUIIbI LKA/l
y3MepeHus B CUCTeMax, IloKa3aresy U
KPUTEPUH OLIEHKU CJIOXKHBIX CUCTEM,
OCHOBBI Pa3BUTHSI CUCTEM
OpraHM3aLMOHHOTO yTIpaB/IeHuUs,
OCHOBHBIE 3/IeMeHThI TeOpUH
MaTeMaTH4eCKOro MPOrHO3UPOBaHus U
U/IeHTU(UKALIUY CUCTEM ;

[lo/oKeH yMeTb IPUMEHSATb MeTO/bl
CUCTeMHOI'0 aHaau3a Jjisl peLleHus
NIpaKTUUeCKUX 3a7,au U CUHTe3a C/I0KHbBIX
CHUCTeM, pellaTh 3a/a4y aHaausa U
MO/Ie/TMPOBaHUs C/IOXKHBIX CUCTEM C
NIOMOLLbK0 MaTeMaTH4eCKUX MeTO/OB ;
[lo/okeH BnazieTb HaBbIKAMU [TOCTPOEHUS
MaTeMaTh4yeCKUX MoZesiel CII0XKHBIX
CHUCTeM, HaBbIKaMH BbIOOpa MeTo/ia
pelleHys 3a7jaul, aH/IMTUYe CKUM
anriapaTomM COBpeMeHHbIX MeTO/0B
CUCTeMHOI'0 aHaau3a JJisl peLleHus
NIpaKTUUe CKUX 3a,au, MeTojaMu
KaueCTBEHHO-T'O U KOJINUeCTBEHHOI'O
OLleHMBaHUs GYHKLMOHMPOBaHUS CUCTEM
JJIs1 aHa/IM3a CJI0XKHBIX CUCTEM ;

OO1Me XapaKTepUCTHKH TI0Ka3aTeseld M KPUTePUEB OLIEHWUBAHUS KOMITeTEHIIUM Ha BCeX 3Tarax
TIpUBe/leHbI B Tabsuile 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

[Tokaszarenu u
3HaTb YmeTb Bnagetb
KPUTEPUU
OtmuHo (Beicokmit | Obnazaet dakTrueckumu | O6saziaeT quara3oHOM KonTponupyet paborty,
YPOBEHbB) Y TeopeTHYe CKUMH MPaKTUUYeCKUX YMEHHWM, | [IPOBOAMUT OLIEHKY,
3HAHUSIMU B TIpejiesiax TpeOyeMbIX /JIs1 pa3BUTHS | COBEPILEHCTBYET AeHCTBUS
r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
MOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMOCTH nipobsiem
Xoporo (6a30Beiii | 3HaeT ¢akThl, MpUHOUITE], | O6/azaeT Auaria3oHOM BepeT oTBeTCTBEHHOCTH 3a
ypOBeHb) TpolLiecchl, obirme NpakTUUeCKUX YMEeHUM, | 3aBeplleHue 33/au B
TIOHSITHS B TIpe/iesiax TpeOyeMbIX ZJIsl pellieHrsT | UCC/IeI0BaHuUH,
r3yuaemoii obsactu orpe/ie/ieHHBIX MPo0/IeM B | TIPUCIIOCA0/TMBaeT CBOe
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obnacTy Uccieq0BaHUsS

MOBeIeHNe K
00CTOATE/ILCTBAM B
peleHUH pobiem

YnoBneTBopUTebH
o (TIoporoBbiii
YPOBEHD)

O6nazmaet 6a30BbIMU
OOIIMMH 3HAHUSIMU

O6aaeT 0CHOBHBIMHU
YMEeHHSIMH, TPeOyeMbIMU
U151 BBITIO/THEHUST TIPOCThIX
3ajau

PaboraeT npu rpsiMoM
HaO/MIOeHNN

2 Peamu3anusi KOMIIeTeHI[UI

2.1 Komnerennpua OK-7
OK-7: CriocoGHOCTb K CaMOOpraHU3aliii ¥ CaMo00pa30BaHUIo. .
st popMHUPOBaHUS KOMITETEHI[UM HEOOXOAMMO OCYILeCTBUTH Psifi 9TANoB. DTarbl (JOPMUPOBAHUS

KOMITeTEHI[UH, TIPUMEHsieMble /i1 3TOr0 BHAbI 3aHATUH M UCIIO/b3yeMble CpeCTBa OL|eHWBaHMS

Tipe/iCTaB/IeHbI B Tabsuile 3.

Tabwmia 3 — Otarnbl GOpMUPOBaHKST KOMITETEHI[MH U UCTI0/Ib3yeMble CPe/iCTBA OLleHUBAHUS

noaxoanl MMpy CMCTEMHOM
OITMCaHUH
S5KOHOMHUYECKOI'o aHa/IM3a

peleHud MpakKThu4YeCKnx
3a/id4d U CMHTe3d C/I0>KHBIX
Cucrem

CocraB 3HaTb Y™meTb Bnagets
Copeprxkanve MEeTO/I0JIOTHIO CUCTEMHOTO | IPUMEHSITh METO/bI HaBbIKAMU MOCTPOEHUS
3TaroB M0/[X0/ja; OCHOBHBIE CUCTEMHOTIO aHa/v3a Jjid | MaTeMaTUueCcKuX Mojenei

CJIOXKHBIX CHUCTEM;
HaBbIKaMH BbIOOpa MeTozia
pelleHus 3ajjaun

Bunpl 3aHATHI

¢ [IpakTHhueckue
3aHATUS;

* Jlekuuy;

* CamocTosTesbHas
pabora;

* IloaroroBka K
JK3aMeHy;

* [IpakTuueckue
3aHATHS;

* Jlekuuuy;

* CamocTosiTe/ibHas
pabora;

* TlogroroBka K
9K3aMeHy;

» CamocTosTe/IbHas
pabora;

Wcnonb3yembie * KonrtposbHast pabota; | ¢ KouTposnbHasi pabora; | * /lomaiHee 3a/iaHue;
CpencTBa ¢ JlomalliHee 3a/laHUE; » JlomalliHee 3a/iaHue; * OK3aMeH;
OL€HMBaHHUA * Ornpoc Ha 3aHATHSIX; * Onpoc Ha 3aHATHUSX; * JK3aMeH;
* DK3aMeH; * OK3aMeH;
» Tecr; * Tect;
* JK3aMeH; * JK3aMeH;
@dopMyIMpOBKa MOKasaTeserd W KPUTepHeB OLeHMBAaHUS [aHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmmie 4.
Tabsuria 4 — TTokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaTb Ymetb Bnagets
OT1nnyHO

(BBICOKMY YPOBEHb)

* MeTO/I0JIOTHIO
CUCTEMHOTO M0/IX0/1a;
* OCHOBHbIE TIOAXOAbI
TIPU CHCTEMHOM
OTMCaHUU

5KOHOMMYE CKOTO
aHa/u3a;

¢ TIpPUMEHATb MeTObl
CHUCTEMHOTI'O aHa/In3a /14
pelieHud MMpakTruyeCKnux
3a4a4 ¥ CMHTEe3a
CJ/IOXKHBIX CUCTEM,

* HaBBIKAMH [TOCTPOEHHUSI
MaTreMaThye CKUX
Mo/ieJIel CJIOKHBIX
CHCTeM;

* HaBBIKaMH BbIOOpa
MeTO/ia pelleH s 3a/jaul;

Xoporiio (6a30BbIit
YPOBEHD)

* OCHOBHYIO
METO/[0JIOTUIO
CUCTEMHOT0 MO/IX0/1a;
* OCHOBHbIE TIOAXOAbI
TIpU CUCTEMHOM

¢ TIpUMEeHATb OCHOBHEIE
MeTOAbl CUCTEMHOI'O
dHaJ/li3a [Jid pelieHus
MPpAKTUYEeCKUX 3a[a4 U
CHHTE3d C/IOXKHBIX

* OCHOBHBIMHU HaBbIKAMH
MOCTPOEeHUS
MaTeMaTHJeCKHX
MOZiesiel CII0XKHBIX
CUCTEM;
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ONMCAaHUU
SKOHOMMYE CKOI'0
aHa/In3a;

CHCTEM;

* OCHOBHBIMHU HaBbIKAMU
BBIOOpa MeTo/ja pelieHust
3a/1auy;

YnoBneTBopUTebH
o (TIoporoBbii
YPOBEHD)

* OCHOBHYIO
METO/I0JIOTHHO
CUCTEMHOTO MO/IX0/1a;

* TIPUMEHSITb HEKOTOphble
MeTO/[bl CUCTEMHOTO
aHaiu3a Ji/1s1 pereHust
MpaKTUYeCKUX 3a/ad U
CUHTe3a CJIOKHBIX
CUCTEM;

* OCHOBHBIMHU HaBbIKAMH
MOCTPOEeHUs
MaTeMaTHJeCKHX
MoZiesiel CII0XKHBIX
CUCTEM;

Tabuija 5 — Srarbl

2.2 Komnerenuusa OIIK-5
OITK-5: CrocobHOCTh pellaTth CTaHJApPTHbIE 3a/aud TIPOodeCCHOHATLHOM JesTe/IbHOCTH Ha
ocHOBe WH(GOPMAILMOHHOM U Oubnuorpadmueckoil KyabTypbl C TIpUMeHeHHeM WH(OPMalMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTHI ¥ C YU4eTOM OCHOBHBIX TpeOOoBaHHI MH(POPMAIIMOHHOW 6€30T1acHOCTH. .
st popMHUpOBaHUS KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl JOPMUPOBAHHUS
KOMITeTEHLIMM, TIpUMeEHsieMble /i 3TOr0 BUJbl 3aHSITUM U HCIIOJb3yeMble CpPeACTBA OL€HUBAHUS
Tpe/icTaB/IeHbI B Tabsurie 5.
OPMHUPOBaHUs1 KOMIIETEHLIUU U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBAHUS

ToKasaTesy U KpUTepuu
OLIEHKH CJIOXKHBIX CUCTEM;
OCHOBBI pPa3BUTHUS CUCTEM
OpraHMU3alMOHHOTO
ynpas/ieHHsl; OCHOBHbIE
3/1eMeHTbI TEOPUU
MaTeMaTuyeCcKoro
MPOrHO3UPOBaHUS U
WZIeHTUUKALIUK CUCTeM

CHUCTEeM C MTOMOLL[bI0
MaTeMaTh4yeCKHUX MeTO/[0B
Y C IpUMeHeHueM
rH(OpMaIMOHHO-
KOMMYHUKAI[MOHHBIX
TeXHOJIOTHUM U C yYeTOM
OCHOBHBIX TpeOoBaHUi
“H(OpMaI[MOHHOU
Oe3omacHOCTH

CocraB 3HaThb YmeTb Bnanets
CopepxaHue OCHOBHBI€ TUTIBI IITKA/ pellaTh 3a/lauy aHa/iv3a U | aHaJIMTUYe CKUM
3TaroB HW3MepeHHrs B CUCTeMaXx; MOZIe/TMPOBAaHUSI CJIOXKHBIX | arirapaToM COBPEMEeHHbIX

METOZI0B CUCTEMHOIO
aHasM3a Ji/1s1 peleHust
NpaKTUUeCKUX 3a/au;
MeTo/laMH KaueCTBEHHOI'0
Y KOJIMYeCTBEHHOTO
OLleHUBaHUS
(bYyHKLMOHMPOBaHUS
CHUCTeM Ji/1s1 aHa/M3a
CJIOKHBIX CUCTEM

Buapl 3aHaTHM

¢ [lpakTrhueckue
3aHSTHS;

* Jlekuuu;

¢ CamocTosiTesbHast
pabora;

* [loaroroBka K
JK3aMeHy;

* [IpakTuueckue
3aHSATHS;

* Jlekuuu;

* CamocrosTenbHas
pabora;

* TloaroroBka K
JK3aMeHy;

¢ CamocTosiTe/ILHad
pabora;

Wcnonb3yembie * KonrtposnbHasi pabora; | * KoHtposbHasi pabora; | * [loMallHee 3a/jaHue;
CpencTBa ¢ JlomalliHee 3a/laHUE; » JlomaliHee 3a/iaHue; * DK3aMeH;
OLi€HMBaHWA * Ornpoc Ha 3aHATHSX; * Onpoc Ha 3aHATHSAX; e DK3aMeH;
* OK3aMeH; e 3DK3aMeH;
e TecT; * Tecr;
e OK3aMeH; * DK3aMeH;
@dopMyIMpOBKa MOKasaTese W KPUTepHeB OLeHHMBAaHUS [aHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmmie 6.
Tabmuja 6 — [Toka3aresiu ¥ KpUTepUU OLIeHUBAHKSI KOMITeTEHL[MM Ha JTarax
CocraB 3HaThb YMmeTb Bnagets
OT1/muno * TI0Ka3aTelu u * aHa/IMTHUECKUM

(BBICOKMI YPOBEHB)

KpPUTEPUH OLIeHKU
CJIO)KHBIX CUCTEM;
* OCHOBBI Pa3BUTHS

* pelaTh 3a/jaun
aHasM3a u
MOZie/TUPOBAHKS
CJIOXKHBIX CUCTEM C

dllllapaToOM COBPE€MEHHBIX
MeTOJ0B CUCTEMHOI'O
dHaJ/Ir3a /I pelieHns
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cucTemM
OpraHu3aljMOHHOT'O
yTIpaBJieHus;

* OCHOBHBIE 3/IeMEHTbI
TeOpHU MaTeMaThueCKOTo
TIPOTHO3UPOBAHUS U
HZieHTU(UKALIUK CHUCTEM,;

TIOMOII[BIO
MaTeMaThueCKUX
METO/IOB U C
TIpUMeHeHreM
HH(}OpMaIMOHHO-
KOMMYHUKaI[MOHHBIX
TeXHOJIOTUN U C yYeTOM
OCHOBHBIX TpeOOBaHUM
rvH(OpMaIMOHHOM
6e30macHOCTH;

MPAaKTUYeCKHUX 3a/1ad;
* MeToJjaMH
KaueCTBeHHOTO U
KOJTMUeCTBEHHOTO
OLleHUBaHUs
(YHKIIMOHHPOBaHUS
CHUCTeM /i/Isl aHa/IM3a
CJIOXKHBIX CHUCTEM;

Xoportio (6a30BbIit

¢ OCHOBHBIE ITOKa3arenan

¢ peliaTb OCHOBHEIE

¢ adHa/IMTHU4YeCKUM

TeXHOJIOTUM U C yUeToM
OCHOBHBIX TpeOOBaHU
vH(OpMaIMOHHOM
0e30I1aCHOCTH;

YPOBEHb) U KpUTEPpUU OLIEHKU 3a/lauy aHa/M3a u aririapaToM COBpeMeHHBIX
C/IOKHBIX CHUCTEM; MOZe/TMPOBaHus MeTOJIOB CUCTEMHOIO
* OCHOBBI Pa3BUTHSA CJIOXKHBIX CUCTEM C aHanusa Jjd pelleHus
CUCTEM TOMOLL[bIO TpaKTUYeCKWX 3a/ay;
OpraHu3alMOHHOI'0 MaTeMaTH4eCKHX ¢ OCHOBHEBEIMU MeTOJaMU
yIpaB/IeHUsl; MeTOJ0B U C KaueCTBEHHOTO U
* OCHOBHBIE 3JIEMEHTHI IpYMEeHEHHEeM KOJIMYeCTBEHHOI'0
TeOpHMH MaTeMaTHyecKoro| MH(POPMALIIOHHO- OL|eHWBAHUS
IPOrHO3MPOBaHUA U KOMMYHHKAIIMOHHbIX (yHKLIMOHMPOBAHUS
uzieHTU(UKaLK crcTem; | TEXHOJIOTHH M C yUETOM CUCTEM [IJIsl aHa/In3a
OCHOBHBIX TPeOOBaHUM CJIOXKHBIX CHCTEM;
vH(OpMaIMOHHOM
6e30mMacHOCTH;
YIOB/IETBOPUTE/IbH | * HEKOTOpbIE TIOKa3aTe/lr | * pellaTh HeKOTOphIe * aHaJIUTHUUYECKUM
0 (TIOpOroBEIi U KpUTEPUU OLIEHKU 3a/layy aHa/M3a u arrapaToM COBpeMeHHbBIX
YPOBEHb) CJ/IOKHBIX CHUCTeM; MOZe/TMPOBaHus MeTOJI0B CUCTEMHOIO
* OCHOBBI Pa3BUTHS CJIOXKHBIX CUCTEM C aHanu3a Jjd pellieHus
CUCTEM TOMOIL[bIO MpaKTUYeCKXX 3a/ay;
OpraHu3aLMoOHHOT 0 MaTeMaTHhueCKUX
yIipaB/IeHUs; METOJIOB U C
NpUMeHeHneM
HMH(OpMaILMOHHO-
KOMMYHUKALIMOHHBIX

AedATe/IbHOCTH, XdPAKTEPU3YIOLIMUX 3TAallbl

3 TunoBble KOHTPOJ/IbHBbIE 3aJaHUA
s peany3alidy BhIIIETIEPEUNC/IEHHBIX 3a7jau 00yUYeHHsl MCIOJb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /ISl OLIEHKU 3HaHWM, YMEHHWH, HaBBIKOB W (WJTH) OIIbITa

oOpa3oBareIbHOM MTPOTrpaMMBbI, B C/IeAYIOIIEM COCTaBe.

Mosrosoi

wtypMm  b.

3.1 TecToBble 3agaHusA
— MHoOXecTBO HeZJOMMHUPYeMbIX (HeCpaBHMMBIX) a/lbTepHaTUB HasbiBaeTcs: A. Ontumymom b.
OKCIepTHbIM MHOXKeCcTBOM B. ITapeToBCcKMM MHOKeCTBOM I'. KpruTepranbHbBIM pelleHueM
— Uro W3 mepeunc/ieHHOro 00si3aTeslbHO OTHOCHTCS K TIPOBEJEHHIO MO3TOBOTO IITypMa: A.
AHoHuMHOCTb b. OTCyTCTBMe KDWUTHMKHM BbIJIBUraeMbIX mpeinoxeHuit B. IlpoBeseHue AWCKYCCUMM U
TI0/IyyeHue B UTOTe OJHOrO BapvaHTa pellleHus], KOTOpbIM BcexX ycTpavBaeT I. Huuero us nepeuncieHHOro
— Kak Ha3biBaeTCs TeXHHMKa BbIIB)KEeHHs psiZia TpeOOBaHMM K anbTepHaTHBe U MX rpajanuu: A.

Mopdonorrueckuii aHanu3s
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— lluknuyeckoi 1IKaoW U3 HYDKeTlepeurnc/ieHHOTo siBisieTcs: A. UncioBas ock b. I'pagycHuk B.
Yacsl I'. JIetoucuucnenue

— Kpurepuii, KOTOpbIM He/lb3sd W3MeHSITh, KOTOPbI o0Opa3yeT 0067acTh  [JOMYCTHUMBIX
BO3MOXHOCTeW /1 pellleHus 3ajauu, HasbiBaeTcs: A. Mgeanom b. Orpannuenvem B. Cynepkpurepuem
I'. ITaccuBHBIM KpUTEpHeM

— MuHuMaNbHbI HAabOp S3BIKOB, TIO3BOJISIIOL[WN [laTh aZieKBaTHOE OIHMCaHHe IPOOIeMHOM
cuTyaluu, HasbiBaeTcs: 1. Vi3amMepurenbHo 1mikanol 2. Konguryparopom 3. [TosieM KCriepTHbIX MHEHHMH
4. Mopensro CTPyKTYphI

— Cutyauus, Korja CTeMKXO/Jep BMeCTO CBO€M WTOTOBOW LieJid 3asiB/sieT LieJib, SIBJSIOLIYHOCS
TIPOMEXKYTOYHOM (OTIOPHO#) Ha MyTHU K UTOrOBOM, Ha3biBaeTcsi: A. [ToameHoii tienn b. CMeltieHueM Lieseit
u cpeactB B. HenonHbIM niepeuriciienyeM rieseit I. HecrmiocoGHOCTBIO BbIpa3UTh 11€1b

— YwuacTHe KOro B TIpOIecCe CUCTEMHOTO aHa/iu3a SIB/sieTCs Haubosiee BaXKHBIM (BbIOEpPHUTE OJUH
BapvaHT): A. «be3MoNBHBIX» CTEMKXO0/ZiepoB B. DKcrepToB B NMpeaMeTHBIX oOactsax B. ITepBbIX JuI]
OpraHu3alvii, UMEOLUX OTHOIIIeHHe K pobieMHoM cutyatuu I. VicnonHuTesieli mpoekra

— HenocpeacTBeHHbIe yUaCTHUKKU TPOO/IEMHON CUTyaluy HasbiBatoTcs: 1. CrelikxongepaMu 2.
[TpsiMbiMu Habmoparennsimu 3. TlepBbiMu tutiamu 4. HeT BepHOTo BapuaHTa

— /Jlns moucka HY)KHOTO yripaBiaeHusi cuctemou cosgaetcsi: A. Komuccusi b. M3amepuTesbHas
mkana B. Mogens cucremsl I Ynipasnstoniee yCTpOMCTBO

— Mogenu, COOTBETCTBHE KOTOPBbIX C OPUTMHAJIOM yCTaHAaB/IMBAeTCS B pe3y/bTare COI/lalleHus
MeXXJy MO/b30BaTeIsIMU MOJ€e/M U HOCUT YC/IOBHBIM XapakTep, HasbIBarOTCs: A. MogensiMu MpsiMoro
noziobust b. MozensiMu KOCBeHHOTO 110/1001s1 B. Mogensimu ycinoBHoro nogobus I. MogensMy HeueTKoro
roo0ust

— Mogenu, COOTBeTCTBHE KOTOPBIX C OPUTMHAJIOM yCTaHAB/IMBAeTCS B pe3y/bTare COIVIallleHUs
MeXXIy TMO/b30BaTe/IsIMU MOJIeJTd U HOCUT YC/JIOBHBIM XapaKTep, HasbiBaroTcs: A. MojensiMu TpsiMOro
nopobust b. Mozensmu kocBeHHOTO 1107100151 B. Mogensimu ycnoBHoro niofobust I. MogenssMy HeueTKoro
nofo06ust

— Boesakuii cyObekT wucrnonb3yeT Mofenu U MopenvupoBaHue 1uisi: A. IlosHanusi mwmpa b.
[Tpeo6pa3oBanusi mupa B. [To3Hanus u mpeo6pa3oBanust Mypa I. Cpesiyt BApUAHTOB HET BEPHOTO

— Lenb — 310 OyAyIiiee >ke/laeMoe COCTOsIHHE CHCTeMBI Y *; MOMeHT BpeMeHH T*, B KOTOPbIi 3TO
COCTOSTHUE MOXKeT W\WIH JIO/DKHO OBbITh AoCTHrHYTO, W: A. COBOKYIHOCTh MHEHHWM O 1[eld APYTHX
cyonekToB Bb. Tpaektopusi (IyTh) CUCTEMBI 10 cocTosiHUsA Y * B. OlleHKa BO3MOYKHOCTU AOCTHXKeHUs Y *
I'. Her BepHOro BapuaHTa

— Ilo3uTuBHBIE KaueCTBeHHble W3MEHEHHUsl CYIleCTBEHHbIX CBOWMCTB CHCTeMbl Has3bIBAlOTCS: A.
Passutnem b. ®ynkimonuposanveM B. JKusHeHHbIM [jUK/IOM [. VI3Me@HUHMBOCTEIO CO BpeMeHeM

— CBOUCTBO 5Mep[PKEHTHOCTH CUCTeMbI TOBOPUT, uto: A. CucTema B LieJIOM UMeEET CBOMCTBA
OosbIlvie, yeM TIPOCTasi CyMMa CBOMCTB 37eMeHTOB b. CucTema B 1je/IoM UMeeT CBOMCTBa MeHbIlMe, YeM
MpOCTasi CyMMa CBOUCTB 37ieMeHTOB B. CBOIMCTBa CUCTeMBbI B LIeJIOM — 3TO CyMMa CBOMCTB €€ 37IeMeHTOB
I". Cucrema «1ofjaB/sieT» 4aCcTb CBOMCTB CBOMX 3/IEMEHTOB

— Ha ocHOBaHMM Kakoro CBOMCTBAa CUCTEM MOXHO TOCTPOUTb MOJe/b COCTaBa CUCTEMbI: A.
BuyTpenHsiss HeomHOPOAHOCTh b. OTKpeITOCTE B. CTpyKTYpripoBaHHOCTH . IHrepeHTHOCTh

— CaoiicTBa CHUCTeMBI, MPOSBISIOIIMECS TOJBKO TIPU HaOMIOZEHHWH 3a CUCTEMOW C TeueHHeM
BpeMeHH, HasbiBalOTCA: A. Cratnueckumu b. [InHamuueckumu B. CuHtetnueckumu I. HeT BepHOro
BapuaHTa

— Pacusm gBnsiercs mipumepom ufgeosiorud: A. Ilpuopurtera menblivHCTBa b. Ilpuoputeta
rpymrsl B. ITpuopurera kaxxzgoro I. Het BepHOro Bapranra

— Uro u3 HuKernepeuncaeHHOro HE OTHOCUTCA K MOHATHIO Y/Iydlllarolljero BMellaTeabCTBa: A.
[Tono)kuTenbHasi OLIEHKAa BMeIaTe/bCTBA XOTS Obl OZJHUM YYaCTHMKOM MpoO/ieMHON cuTyaruu b.
CoriacoBaHHOCTh C KCIIePTHBIM MHeHUeM B. PaBHOTMpaBHOCTB Bcex CyOBeKTOB . JIeruTUMHOCTD

3.2 Tembl JOMaUIHUX 3aJaHUHA
— TlocTpoeHure Moze/y YEpHOTO SILIIUKA CUCTEMBI.
— Mopgenu cocTtaBa ¥ CTPYKTYPBbI.
— TIIpob6siemMsl B ccTeMaX.
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[TpuHsTHE pellieHni B CUCTEMaX.
YripassieHue B cucTtemax.

3.3 TeMBbI 0NIPOCOB Ha 3aHATHAX
[IpuHLMITBI TEOPUM CUCTEM M CUCTEMHasl Ilapajiurma.
CucTeMsbl 1 MX CBOKMCTBA.
OG611jast MeTOZ0/I0THSI IPUK/IAHOTO CUCTEMHOTO aHa/Iu3a.
[TocTpoeHue Mozieneli U yrnipaB/ieHue B CUCTeMax.
TexHo/10rus MPUK/IaZAHOI0 CUCTEMHOIO aHa/In3a.

3.4 DKk3aMeHaLOHHbIEe BOIPOCHI
Ileu cucTeMHOro aHanMu3a.
OcHOBHBIe 3Tarbl CHCTeMHOTIO aHa/Iu3a.
KoMroHeHThI ¥ ToficMCTeMBL. JlIeMEeHT CUCTEMBI.
CBolicTBa cucTeMm.
N3meHenuve dhopmbl TPy/ja, MOBbIIIEHHE CUCTEMHOCTH.
Crarnueckue CBOWMCTBA CUCTEM.
Mopgesnb yepHOro siuKa. TpyZHOCTH MOCTPOEHUS] MO/ZIe/IU UePHOTO SIIIIMKA.
Mopgenb cocTaBa CUCTEMbI U OCHOBHBIE TPY/IHOCTH ee NOCTPOeHUs.
Mogenb CTPYyKTYpbl CUCTEMBI M OCHOBHbBIE TPYHOCTH ee TIOCTPOEeHMUS.
[luHamMuueckue CBOMCTBA CUCTEM.
KonuuecTBeHHbIe U KaueCTBeHHbIE U3MEeHEeHUsI B CUCTeMax.
’Kvi3HeHHBIM LUK/ CUCTEMBI.
CuHHTeTHUeCKHe CBOMCTBA CUCTEM.
Llenecoobpa3HocTk. [ToHsITHE 1Ie/TH.
[Monsite mpo6iemMel. CyObekT.
[Tpob6nemHas cutyarus. OTHoIIeHHe cyObekTa. PelieHre Ipo6ieMsl.
Bu/b1 BO3JeMCTBUM Ha KOMITOHEHTBI TIPOO/IEMBI.
Wpeonorus. Tunbl uAe0N10rUid C TOYKU 3peHUsI CUCTEMHOTO aHaln3a.
Yyuiaroiiiee BMelarenbCTBO.
[TpenmMy1iecTBa ¥ HeIOCTaTKX pa3/IMYHbIX UJI€0IOTHHM.
Turbl BMellaTe/bCTB 10 AKOQdy.
[Tonsatrie Mozen. AHaMU3 U CUHTE3 NPU IOCTPOEHNUN MOJeJIeN.
Krnaccudukanus kak Mmogiens. VIcKyccTBeHHas U eCTeCTBeHHas K/aCcCU(pUKaLus.
PeanbHbIe MOgenun.
A1eKBaTHOCTb MOZIeJIH.
OO6bekT ynpassnenusi. Llesb yripaBieHus.
Ynpasssitoljee Bo3zelicTBre. KOMIOHeHTHI ynpaB/ieHUs!.
Mogenb CUCTEMBI.
biok/crucrema yripasieHus.
[Touck HY>KHOTO yIIpaBJ/IeHUSI.
N3mepenue 3¢eKTHBHOCTH yIIpaB/IeHUSI.
Tursl ynpasieHus.
OTanbl TeXHOJIOTUYU NPUKJIaZHOIO CUCTEMHOIO aHa/n3a.
uarHoctrka rpobiembl. BrisiB/ieHre Mpo6IeMHOT0 MeCHBa.
CocraBreHue CIiMCcKa CTeMKXOJIZepOB.
I'enepupoBaHue anbTepHaTUB.
Peanuzaiuu ynyuiaromiero BMerarebCTBa.
LleneBobisiBnienune. OnipesiesieHie KpUTEPHUEB U OTPAHUUEHUM.
Mos3rosoti mitypMm. Metog, Jendu. Mopdonoruueckuii aHamus.
Meton TKJ. CunekTuka. [TorckoBast koHepeHLys. JuaneKTuueckuii oAXos.
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3.5 TeMbI KOHTPO/IbHBIX padoT
— IlocTpoenue mozeny 4epHOro SIIMKa CUCTEMBI.
— Mopgenu cocTtaBa ¥ CTPYKTYPBI.
— TIIpob6siemMsl B ccTeMax.
— [IlpunsaTue peleHuii B CUCTeMax.
— YmpaBneHue B CUCTeMax.

4 MeTognueckye MaTepHaJsIbl
Inst obecrieueHus: mporiecca oOyueHHst U pellieHus 3afiau 00y4yeHUs] UCIIOb3YIOTCS CIeAyIoIe
MaTepuaJbl:
— MeTOAMYeCKHe Marepuasbl, OIpefessolyue NpOoLefypbl OL[eHWBaHUS 3HAaHUM, YMEHUH,
HaBbIKOB U (WIM) OMbITa [eATebHOCTH, XapaKTepU3YIOL[UMX 3Tanbl (OpP-MUPOBAHUS KOMIIETEHLIWH,
corziacHo 1. 12 paboueii mporpamMMbl.

4.1. OcHoBHas UTeparypa

1. AmngpetiunkoB A.B. CUCTeMHBIM aHa/IM3 U CUHTE3 CTpaTerMuecKyx pellleHWd B MHHOBATHKe:
MaTeMaTHUecKue, SBPUCTHUUECKHMEe W WHTe/UIeKTya/lbHble MeTO[bl CHCTeMHOrO aHajau3a M CUHTe3a
vHHoBaLmi [Tekcr] : yuebHoe mocobue 111 By30B / A. B. AHzpeiuriko, O. H. AHzpeiiuikoBa. - 2-e 13/,
- M. : INBPOKOM, 2013. - 306 c. - bubsuorp.: c. 300-304. (Hamuuue B 6ubmioreke TYCYP - 15 3K3.)

2.  OCHOBBI TEOPUH CHUCTEM M CUCTEMHOTO aHa/m3a: YuebHoe nmocobue / Cumny M. I1., Cummu B.
A. - 2013. 342 c. [DnekTpoHHBIM pecypc] - Pexxum pocrtyma: http://edu.tusur.ru/publications/5452,
CBOOOHBIM.

4.2. lonoHMTe/IbHAA IUTepaTypa

1. Teopus CHUCTeMHOro aHa/v3a W TIPUHATHE pelleHWd: MeToguueckue yKasaHUsl [JJid
TIpOBe/leHUsT TPAKTUYeCKUX U J1abOpaTOpPHBIX 3aHSATUM M OpraHu3al[uM CaMOCTOSITeIbHOW paboThl /
Anekcees B. II. - 2012. 7 ¢ [OnekrpoHHbld pecypc] - Pexum  pgocryna:
http://edu.tusur.ru/publications/2529, cBo6oAHbIH.

2. CucTeMHBIN aHa/IW3, ONITUMU3ALIMS W TIPUHSATHE pellieHni: YueOHoe mocobue / bapanHuk B.
I, MWctureuea E. B. - 2014. 99 «c. [DnekTpoHHbIM pecypc] - Pexum pgocryna:
http://edu.tusur.ru/publications/5685, cBoOOAHBII.

4.3. YueOHO-MeTOANYeCKOe M0Co0He U MPOrpaMMHOe odecrieueHne
1. Teopus cucTeM W CUCTEMHBIN aHaM3: yueOHO-MeToAMUeCcKoe Tocobue st MpaKTUueCKUX
3aHATUN U CaMOCTOSITe/IbHON PaboThI CTyAeHTOB HaripaBieHusi oaroroBku 09.03.01 «Mudopmatrka u
BBIUMC/IUTE/IbHAS TeXHUKa» . YueOHoe-meToguueckoe mocobuwe / Hocoa M. I. - 2015. 12 c.
[DnekTponHbIii pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/6199, cBo60JHBIT.

4.4. Ba3bl JaHHBIX, TH()OPMAI[HOHHO CIIPABOYHbIE M MOMCKOBBIE CHCTEeMbI
1. TlouckoBasi cucreMa google.ru
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