MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
Hape)xHocTb MH(GOPMaLMOHHBIX CHCTEM

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

HaripaBnenue noAroToBku (crneruanbHOCTh): 27.03.03 CucTeMHBbIN aHAa/IU3 U yNIpaB/ieHHe
HanpasnenHocTs (11po¢uib): CUCTeMHBIM aHa/IN3 U ynpaB/ieHHe B HH(GOPMaLMOHHBIX TeXHO/IO0THUAX
dopma oOyueHus: OUHas

d@akynereT: @PBC, @aKy/1bTeT BBIYUC/IUTE/IBHBIX CHCTeM

Kadenpa: MuCA, Kadeapa mope1poBaHus ¥ CUCTEMHOI0 aHa/Iu3a

Kypc: 4

Cemectp: 7, 8

YuebOHbI 11aH Habopa 2016 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bup! yueOHOM JesSTe/TbHOCTH 7 ceMecTp 8 cemecTp Bcero EayHuiib
1 |Jlekuuu 18 10 28 yacoB
2 |JlabopaTopHbIe 3aHSATHS 18 10 28 YyacoB
3 | Bcero ayIMTOpPHBIX 3aHATUN 36 20 56 4yacoB
4 | CamocrosiTesibHasi paboTta 36 16 52 4yacoB
5 |Bcero (6e3 3K3aMeHa) 72 36 108 YacoB
6 |IloaroroBka u cjada 5K3aMeHa 36 36 72 YyacoB
7 | O61wasi TpyA0eMKOCTb 108 72 180 4yacoB
3.0 2.0 5.0 3.E

OK3ameH: 7, 8 cemecTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nportokot Ne 32 ot « 27 » 12 2016 1|

JIUCT COIVIACOBAHMIA
Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 27.03.03 CuCcTeMHBIM aHanvM3 W yrpae/jeHue, yTBepxzaeHHoro 2015-03-11 ropa,

paccMOTpeHa M yTBep)XK/leHa Ha 3aceflaHMu Kadepbl «__ » 20__ ropa, TPOTOKOI
Ne

Pa3paboTumku:

cTapiumii npernoziaBarens kKad. MuCA [Tanos C. A.

3aBeayromumii obecreunBarolei Kad.
MuCA Hmutpues B. M.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

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

MuCA Ovutpues B. M.
OKCIePThI:

JoteHT kKad. MuCA lanmxa T. B.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Lle/bl0 AUCIUIUIMHBL sIB/IieTCs (hOpMUpOBaHME 3HAHWKM O MeToJaxX pacueta W obecrieueHuUst
HaZle>KHOCTH arlfapaTHbIX ¥ MPOTrPaMMHbIX CPe/ICTB MH(OPMALMOHHBIX CUCTEM.

1.2. 3agauM JUCIHUILIMHBI
— 3ajauel M3yuyeHUs! JUCLIMIUIVHBI SIBJISIETCS OB/a/leHUe CTy[JeHTaMHd MeTO/0B U COBPeMeHHbIX
VHCTPYMEHTA/IbHBIX CPE/CTB UCC/el0BaHUs [/ OLIEHKU Ha/le)KHOCTU WH(OPMALMOHHBIX CUCTEM, a
TaK)Ke OCHOBaMM pa3pabOTKU Cpe/CTB OOHApY)KEeHWSs, JIOKAaIU3allid, ¥ BOCCTAHOB/IEHWS OTKA3aBILUX
3/71eMeHTOB UH(OPMaI[MOHHBIX CUCTEM.

2. Mecro pucuuninssl B crpykrype OITIOII

HOuctyrHa «HagexxHocts nHpopMaloHHbeix cuctem» (b1.B.JB.6.2) otHocuTcs K 6roky 1
(BapuaTHBHas 4acTh).

[pepiiecTByOIMMH  AUCLUIUIMHAMY,  (OPMUPYIOLMMM  HauajbHble 3HAHUsS, SIBJSIOTCS
C/leflylolllie  OUCLIMIUIMHBL:  JluckpeTHass MaTeMaTtuka, WH¢opmaruka, Teopusi BeposiTHOCTed W
MareMaTrhyeckast CTaTUCTHKA, Teopusi v poeKTUpoBaHUe UH(OPMALIMOHHBIX CUCTEM.

[MTocnenyromUMH JUCLIATIZIMHAMY SIBJISIOTCS: .

3. TpeboBaHusA K pe3y/jbTaTaM 0CBOEHHS JUCIUILTHHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()opMUpOBaHKe C/IeAYIOLMX KOMIIeTeHLUH]:

—  OIIK-4 crioco6HOCTBIO IPUMEHSITh TIPUHIIUITHI OL[eHKH, KOHTPOJIS M MeHe/[)KMEeHTa KaueCTBa;

— [TICK-1 crocobHOCT coO3laBaThb MOZAEIM  WH(POPMALMOHHBIX  CHUCTEM, HCIO/b3YsS
KOMIbIOTEPHbIE TEXHOJIOTHU;

B pesynbraTe nsyuyeHUs JUCLMIUIMHBI CTYAEHT JO/DKEeH:

— 3HaThb MeTOZbl U COBPEMEeHHble MHCTPyMeHTajibHble CPeCTBAa MCC/Ie[0BaHUS [JI1 OL€HKU
Ha/IeXKHOCTH MH(GOPMALIMOHHBIX CHCTEM, OCHOBBI Pa3pabOTKU Cpe/CTB OOHApY>KeHUs, JIOKaau3alud, U
BOCCTAHOBJIEHUS OTKa3aBLLMX 37IeMEHTOB UH(POPMALIMOHHBIX CUCTEM.

— yMeThb CO37laBaTh W HCC/IeIOBaTh W30BITOUHbIE MH(OPMAIMOHHBIE CTPYKTYPBI; CO3/aBaTh
MareMaThyeckve Mojend UHGOPMALIMOHHBIX CHCTeM; pa3pabaTbiBaTh CpeJCTBa OOHapy)KeHwus,
JIOKa/IM3allvy, ¥ BOCCTAHOBJ/IEHUSI OTKA3aBIIMX 3/1eMeHTOB MH(OPMAL[OHHBIX CUCTEM.

— BJIafeThb HaBbIKaMM pa3pabOTKu Cpe/CTB OOHApy’KeHWs, JIOKalIW3al[ih, ¥ BOCCTAHOBJIEHUS
OTKa3aBILKX 3/1eMEHTOB MUH(POPMALIMOHHBIX CUCTEM.

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThl
OO11jasi TPYAOEMKOCTh JUCIMIUIMHBI COCTaB/isseT 5.0 3aueTHBIX eAWHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — TpyI0eMKOCTb TUCIUIIAHEI

Buzbl yueOHOM /1eATeTbHOCTH Bcero yacoB CemecTpsl
7 ceMeCTp 8 cemecTp

AynuTopHbIe 3aHATHSA (BCEro) 56 36 20
Jlekuym 28 18 10
JIabopatopHble 3aHSTHS 28 18 10
CamocTositenibHast paboTa (Bcero) 52 36 16
OdopmeHre 0TUETOB T10 JTaOOPAaTOPHBLIM 18 12 6
paboram
ITpopaboTKa JIEKIMOHHOTO MaTepurasa 16 12
CamocrTosiTeslbHOe U3yueHre TeM (BOIIPOCOB) 18 12
TeopeTHUUeCcKoi YacTu Kypca
Bcero (6e3 3k3aMeHa) 108 72 36
ITogroroBka u czlaya sK3aMeHa 72 36 36

CornacoeaHa Ha noprane Ne 9638 3



OO1mast TpyJ0eMKOCTh Yac

180 108

72

3aueTtHble Eavnuibl TpygoeMkoCTH

5.0 3.0

2.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jenbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI M BU/IBI 3aHATHH MTPUBeIeHbI B Tabmmiie 5.1.
Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI U BUZBI 3aHATUN

= 2
z 3
o
'S A =) 2 5
a, = 8z 4 =
< v < S g =1
5’ = 8 5 3 > 5
No Ha3Banus pa3genoB JUCLUATIAHBI ” Z, 5 o O Sl
= S = c o S E
& S 9 9 e =
(=¥ E m & © 9
o &} O S X
ts) ) ~
< =
= T
@)
1 | OcHOBHBIe NTOHATHS TEOPUU HaZle’KHOCTHU 18 20 44 | OIIK-4, IICK-1
2 |HapéxHocTb HeBOCCTaHABIHMBAEMOIO 0 8 14 OIIK-4, TICK-1
J71eMeHTa
3 |HaaéXHOCTh MTHOBEHHO 6 0 8 14 OIlK-4, TICK-1
BOCCTaHaB/IMBaeMOro 37ieMeHTa
4 | HapéXHOCTh HEBOCCTAHAB/INBAEMbIX 2 0 3 5 OIlK-4, TICK-1
cucTeM
5 | PesepBupoBaHue CUCTEM KaK MeTO, 4 4 6 14 | OIIK-4, TICK-1
pBUp )
TIOBBILIIEHUS] HA/IE>)KHOCTU
6 |HapéxHocTh MHGOOPMAlLIMOHHBIX CHCTEM 4 6 7 17 OIIK-4, IICK-1
A pmarty
Nroro 28 28 52 108
5.2. Copep>xaHue pa3/esioB JUCLUILIMHGI (10 JIEKIUAM)
Copiep>xaHue pasziesioB AMCLUTUIMH (T10 JIEKIUSIM) TIpHBe/ieHo B Tabnuie 5.2.
Tabsnuna 5.2 - CofiepykaHue pa3/esioB JUCLIUIIIUH (TI0 JIEKLUSIM)
V) L 5
3 S 5
CopeprkaHuve pasfie/ioB JUCLIMILIMHBI 110 g >3
Ha3sBanws pa3zenoB s 7 o &
JIEKL[ASIM s § =
S =
=S =
o o Q
- g *
7 ceMecTp
1 OcHOBHBIE IOHATHUSA TEOPUU Bsepnenue. Cozepykanue Kypca, ero CBsisb 6 OIIK-4,
Ha/|e>KHOCTHU C IPYTUMH JUCLIMIIIMHAMU. Porb 1 IICK-1
3HaueHue Kypca B MOATOTOBKe
crietanuctoB. [Tpobnema obecrieueHust
HaJ|@XKHOCTH CJIOKHBIX cucTteM. [logxoabl
K OMpe/ie/IeHHIO NT0Ka3aTesien
HaJeXXHOCTU. OCHOBHbIE TEPMUHBI U
orpe/eieHUs: TEOPUY HaZleXKHOCTU
(0OBEKT, 371IEMEHT, CUCTEMA, HAZIe)KHOCTD,
oTka3). Knaccudukaiiusi oTKa3oB A/is
anrapaTHOM YacTH.
Ntoro 6
4
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2 HagéxHOCTh
HeBOCCTaHaB/IMBaeMOoro 3jieMeHTa

Hapge)xHoCTh HeBOCCTaHABIMBAaEMOTO
snemenTa (HB3). [TocTtpoenue
MaTeMaTHuyeCcKoi MoZie/iv B 3ajauax
WcCief0BaHus HagexxHoctu HBO.
OcHoBHbIe M0Ka3aTenu HaJ|eXXHOCTH
HBO. Css3b MeXx/ly OCHOBHBIMU
rokKasareasiMu HajiexkHoctu HBO.
OcHoOBHbIe 3aKOHBI HaZe)xHocTu HBO
(9KCTIOHeHIMaIbHBIW, HOPMaJIbHbIN).
[TapameTpuueckasi HafexxHOCTE HBO.
3aziaua 0 JOCTHW)KeHWU rPaHuL] 00/1acTh
TPaeKTOPUU C/Iy4YalHbIX MPOLIeCCOB (Ha
ripuMepax pa3Hbix BuoB CIT)

HToro

OIIK-4,
[ICK-1

3 Ha/1é>kHOCTh MTHOBEHHO
BOCCTaHaB/IMBAEMOr0 3/ieMeHTa

HapnexXHOCTh MTHOBEHHO
BOCCTaHaB/IMBaeMoro snemeHra (MBD).
OrnucaHue nporecca BOCCTAHOB/IEHHUS
anss MB3. OcHOBHBIe TTOKa3aTeau
HaJlexxHOCTH 111 MBDO.
AcumnTOTHUECKHE CBOMCTBA MpoLiecca
BOCCTaHOBJIeHud 111 MBO.
OripesiesieHye ripoLiecca BOCCTaHOB/IEHUS
JIIS1 57IeMeHTa C KOHeUHbIM BpeMeHeM
BoccTaHossieHus1 (OKBB). OcHoBHbIe
roKasaresiv HaziexkHoCTH 111 OKBB.
AcumnTOoTHUECKHE CBOMCTBA MpoLiecca
BOoCcTaHoBJeHus a1 OKBB.

HNToro

OIIK-4,
[ICK-1

Wroro 3a cemecTp

18

8 cemecTtp

4 Hazié>KHOCTb
HEBOCCTAHAB/IUBAEMbIX CUCTEM

HazexxHOCTh crcTeM: OCHOBHEbIE
TepMUHBI U onpefieneHus. Haze)xHoCTb
HeBoccTaHaB/MMBaembix cucteM (HBC) c
He3aBUCUMbIMU 3/1eMeHTaMHu:
Troc/ie/loBaTesibHasi, rapasuienbHasi,
rocJiefioBaTe/IbHO-TapasulenbHas
CTPYKTypHbIe CUCTeMbI Ha/IeXKHOCTH
(CCH). Hagexnocts HBC c
He3aBUCUMBIMU 3/IeMeHTaMHu:
CTPYKTypHbI€ CXeMbl, HEMIPUBOJUMbIE K
MpocTelnM (MOCTUKOBasI, CeTeBas).
MeTtop «0co60ro» 37eMeHTa.
Hazie)kHOCTh CHUCTeM C 3/ieMeHTaMU C
KOHEUHBbIM BpeMeHeM BOCCTaHOB/IeHHUs
(CKBB). Onpezienienue mnpotiecca
BOCCTaHOBJIEHUs Y TI0Ka3aTesiei
HagexxHoctu ayiss CKBB.

Htoro

OTIK-4,
TICK-1

5 Pe3epBupoBaHue CUCTEM KaK MeTO[
TIOBBILLIEHUS] HAaJ|8KHOCTU

Pe3epBupoBaHue CUCTEM KaK MeTO/
TTOBBIIIEHUST Ha/IEXKHOCTH. Bubl
n3beITouHocTH. Kinaccudukaiys MeTozioB

OIIK-4,
[ICK-1
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pe3epBHUPOBaHUS CO CTPYKTYPHOM
M30bITOYHOCTBIO. HaZieXKHOCTh CcHCTeM €O
CTPYKTYPHOM M30BITOUHOCTHIO
(BpeMeHHbIe JuarpaMMbl U MIOKa3aTe/u
HaZleXKHOCTH). BrusiHue maciiraba
pe3epBHPOBaHMS Ha HaJ|e)KHOCTb CUCTEM.
MaskopuTapHOe pe3epBHUPOBaHUE:
a/lanTUBHOE U Hea/lalTUBHOe.
TpeboBaHus1, MpebsIB/ISIEMbIE K
Ma>KOPUTAPHOMY 3/IEMEHTY.
Pe3epBupoBaHre C BOCCTAaHOB/IEHUEM.
OnTtrManbHOe pe3epBUpOBaHUe MpU
Ha/IMYNU HECKOJIbKUX OTpaHUYeHUH.
[Tpumep pacuera mokasaresnei
Ha/le)KHOCTH CHUCTEMBI C 3aJJaHHBIMU

OrpaHUYEeHUSIMU.
Ntoro

6 HazpéxHocTb MH(OPMAaI[MOHHBIX HapexxHocTs MH(GOPMAaLIMOHHBIX CUCTEM 4 OIlK-4,

CUCTeM (AC). ITokasarenu HaJE>KHOCTU U [ICK-1

kauectBa VIC. Kpurtepuu BbiboOpa
rokasaresier HagexxHoctu VIC.
HapexxHocTb IporpaMmmMHOro
obecrieueHus1, aIrTOPUTMHUECKasl,
vH(popMalMoHHas HagexxHocTb UC.
MeTtozpb! noBbIleHus HagexHocty MC.
@akTophl, OrpeesIstole Ha/le)KHOCTh
nporpammHoro obecrieuenus (I10).
IToka3arenu kauectra I10,
crieLiupUKalMs IPOTPaMMbl.
MaremaTtuueckre MOzie/Id HaZleXKHOCThb
KOMILJIEKCOB IIPOrPaMM.

Utoro 4
Wroro 3a cemecTp 10
Wtoro 28

5.3. Pazfensl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneynBarIUMH (PeAbIAYMMHA)
U obecreunBaeMbIMH (MOC/TEYIOIAMH) JUCHHUIUTHHAMHA
Pa3zesnbl JUCLIMTIIMHBI U MeXXAUCLUTUIMHAPHBIE CBS3U C 00ecrieurBaroliuMu (TIpeIbIAYILUMU) U
obecrieuriBaeMbIMH (TT0C/IEIYIOIIUMU) JUCLIATTMHAMM TIPe/ICTaB-/IeHbl B Tab/wviie 5.3.
Tabsuna 5.3 - Paszesnbl AUCLUIIMHBI U MEXX/IUCLIUIJTMHADHbIE CBSI3U

Ne pa3zenioB JaHHOW JTUCLIATIIMHBI, [/ KOTOPBIX
HeoOX0IUMO H3yueHre 00eCTIeurBatOLUX U

Ne HavmeHoBaHue JUCLMIIHH obecreurBaeMbIX JUCLIUIIIAH

1 2 3 4 5 6

[peiiecTBytoOLMe AACLUTIIUHBI

1 |/InckpeTHas MaTeMaTHKa + + + + + +

2 |Wudopmaruka + + + + + +

3 | Teopus BepOSITHOCTEH U + N N N N N
MaTeMaTuyJecKasl CTaTUCTHKA

4 | Teopus v poeKTUpOBaHUE + + + + + +
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VH(bOPMaL[MOHHBIX CUCTEM

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMIETeHLMH, (POPMUPYeMbIX NPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATUN
nipe/icTaB/ieHo B Tabsure 5.4

Tabmuma 5. 4 — CoOTBeTCTBHe KOMIETEHI[MM W BHU/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yUeHUU
WCLITITMHBI
Bunpl 3aHATHI
c: =
= 8
= = 5]
= o (="
= 3 =
jan o}
[«F) = (<) C:U
= = = = DOopMbI KOHTPOJIA
oo =
s 5 2 o
3 S e &
N2 o S
o, B
O U
O @]
: :
= O
OIIK-4 + + + OK3ameH, KoHCIIeKT
CaMOIIOJTrOTOBKY, 3allyra
otueta, OTUeT 110 JTaOOPATOPHOM
pabote, Orpoc Ha 3aHATHUSAX
I[ICK-1 + + + JK3ameH, KoHCIieKT
CaMOIIOATrOTOBKH, 3allyTa
orueta, OTueT 1Mo 1TabOpaTOPHOIA
pabote, Ompoc Ha 3aHSATHSX
6. IHTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3AIUH 00yUeHHUsA
He mipegycmotpeno PYII

7. JTabopaTopHbIA MPAKTHKYM
CopeprkaHue y1abopaTtopHbIX paboT npuBezieHo B Tabsme 7.1.
Tabsuma 7. 1 — CopeprkaHue jlabopaTOpHBIX paboT

) L s
I L =
3 = =
=z £ 5
6 6 s o =
Hassanus paszenos CopepkaHue 1abopatopHbIX paboT 2 e &
= 25
2 o' 2
= S
7 ceMecTp
1 OCHOBHBIE IOHATHS TEOPUU HagexHoCTh MpOrpaMMHOTO CpeACcTBa U 9 OIIK-4,
HaJle’)KHOCTH TEeXHOJIOTHU ero TeCTHPOBAaHUS. [ICK-1
PacyeT XxapaKTepuUCTHK 0e30TKa3HOCTU 9
HMH(OPMaI[MOHHOW CUCTEMBI T10
TrI0Ka3areJsisiM HaZ|le)KHOCTH e€ 3/1eMeHTOB.
Nroro 18
Ntoro 3a cemecTp 18
8 cemecTtp
5 Pe3epBupoBaHue cucTeM Kak MeToZ, | IHCTpyMeHTBI OpraHu3arjiy pe3epBHOro 2 OITK-4,
TOBBILLIEHUS HAZIEKHOCTH KOMMPOBAHUS Y BOCCTAHOBJIEHUS JaHHBIX [1CK-1
HMH(}OPMAaI[MOHHBIX CUCTEM.
WccnenoBanue Hafle)KHOCTH Y PUCKA 2
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Hepe3epBUPOBAHHOM CHUCTEMBI.

Nroro 4
6 Hagé&xHocTb MHGOPMALIMOHHBIX OrnipesienieHre roKasaresiel HaZ|eXKHOCTH 2 OITK-4,
cucreM 3JIEMEHTOB I10 OIBITHBIM [JaHHBIM. [1CK-1
V3yuyeHune KOM4YeCTBEHHBIX [TOKa3aTesen 2

0e30TKa3HOCTU 00OBEKTOB C
9KCITOHEHI[Ha/IbHBIM 3aKOHOM

pacrnpeesieHus..
CrarucTryeckas OLleHKa oKa3aTesiein 2
0e30TKa3HOCTH UH(HOPMAITHOHHOM
CUCTEMBI.
Nroro 6
Wroro 3a cemecTp 10
Ntoro 28

8. IIpakTuyeckue 3aHATHUA
He npenycmotpeno PYII

9. CamocrosiTesibHast paboTa
Buibl camocTosiTesbHOM paboThl, TPYA0EMKOCTh 1 (hOpMUpYeMble KOMIIeTEHLIMH TIpe/|CTaB/IeHb! B
tabmuie 9.1.
Tabnuua 9.1 - Busibl camocTosITeIbHON paboThl, TPY0eMKOCTb U (popMHUpyeMble KOMITeTEHL[UU

A g =
3 2 =
9 s =
) ¥4 v T
Busbl caMocTosiTesibHOM = > T
Ha3BaHnus paszenos g " =T @opMBbI KOHTPOJISA
paboTsI S s g
=S 2 =
o o 2
= S
7 cemecCTp
1 OcHoOBHbBIE TTOHATHS CamocTosgTenbHoe 4 OIIK-4, 3amuTa otyeta, KoHcriekT
TeOpUU HaJle)KHOCTU H3yuyeHue Tem (BOIPOCOB) [ICK-1 caMmoroArorosku, Ompoc
TeopeThueCKol 4acTu Ha 3aHaTUsIX, OTUeT 1o
Kypca nabopatopHoii pabore,
K3aMeH
[TpopaboTKa eKIIMOHHOTO 4 IK3ame
Marepuasa
OdopmiieHre 0TUETOB TI0 12
nabopaTtopHbIM paboTam
Ntoro 20
2 HapéxHocTb CamocTosiTe/iIbHOe 4 OIIK-4, |KoHcrekT
HEBOCCTAHAB/IMBAEMOr0 | H3y4yeHue TeM (BOIMPOCOB) [ICK-1 caMmorioArorosku, Ompoc
3/IeMeHTa TeopeThueCKol 4acTu Ha 3aHATUSIX, DK3aMeH
Kypca
ITpopaboTKa JIeKIMOHHOTO 4
Marepuasa
Ntoro
3 HagéxHoctb CamocrosiTennbHOe 4 |OIIK-4, |KoHcriekr
MTHOBEHHO H3yuyeHue Tem (BOMPOCOB) [ICK-1 caMmorioArorosku, Ompoc
BOCCTaHaB/IMBaeMoro TeopeTUYeCcKoM YacTh Ha 3aHATUSAX, DK3aMeH
3/IeMeHTa Kypca
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ITpopaboTKa JIeKIMOHHOTO 4

Marepuasna

Utoro 8
Wroro 3a cemecTp 36

[ToaroroBka K 3K3aMeHy 36 OK3aMeH

8 cemecTtp

4 Hazié>KHOCTb CamocrosiTesibHOE 2 OIIK-4, |KoHcnekr
HEBOCCTaHaB/IMBAEMbIX r3yuyeHue Tem (BOIPOCOB) [1CK-1 caMorioAroToBku, Ompoc
cucTeM TeopeTUueCKOM 4acTU Ha 3aHATUSX, DK3aMeH

Kypca

[TpopaboTKa JIeKIIHOHHOTO 1

MaTepuasa

HToro 3
5 Pe3epBupoBanue cucteM | CaMOCTOSITe/IbHOE 2 |OIIK-4, |3awmura orueta, KoHCcriekt
KakK MeTO/|, TTOBBILLIEHUS r3ydeHue TeM (BOIIPOCOB) ICK-1 CaMoTIoAr0TOBKH, Omipoc
HaJ&KHOCTU TeopeTUUeCKOr 4acTu Ha 3aHaTusiX, OTUeT no

Kypca saboparopHoii paboTe,

K3aMeH

[TpopaboTKa JeKIIMOHHOTO 1 JK3ame

MaTepuasna

OdopmneHne 0TUETOB 10 3

nabopaTtopHbIM paboTam

HToro 6
6 HapéxHocth CamocTosTe/NbHOe 2 OIIK-4, |3awwura otueta, KoHCcriekt
H“H(OpMaI[OHHBIX r3yuJeHue TeM (BOIIPOCOB) [1CK-1 camomnoAroToBku, Ompoc
CUCTEM TeopeTUueCKOr 4acTu Ha 3aHaTusiX, OTueT no

Kypca smaboparopHoii paboTe,

K3aMeH

ITpopaboTKa JeKIIMOHHOTO 2 JK3ame

MaTepuasna

OdopmneHne 0TUETOB 110 3

nabopaTtopHbIM paboTam

Utoro 7
Wroro 3a cemecTp 16

[ToaroToBka K 3K3aMeHy 36 JK3aMeH
Nroro 124

10. KypcoBas padora
He npegycmorpeno PYII

11. PeriTMHrOBas cUCcTEeMa AJIA OLI€HKH YCII€eBdA€MOCTH CTYA€HTOB

11.1. ban/bHBIE OLEHKH JAJISl 3/IEMEHTOB KOHTPOJIA
Tabnuiia 11.1 — basibHBIe OIIeHKH /1151 3/IEMEHTOB KOHTPOJIsSI

MaxcuMasbHBIH
Oasu1 3a mepuop Bcero 3a
mexay 2KT u Ha ceMecTp
KOHell ceMecTpa

MakcHUManbHbIN MakcHUManbHbIN
6am1 Ha 1-yro KT c| ©6an 3a mepuof,
Havasa cemMectpa | Mexay 1KT u 2KT

DJieMeHTbI yueOHOM
JiesTeTIbHOCTH

7 cemecCTp
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3aiumTa oTueta 7 7 22
Koncnekr 4 4 12
CaMOIIOrOTOBKU
Onpoc Ha 3aHATUSIX 7 7 7 21
OTuet 1o y1abopaTopHOM 5 5 5 15
pabore
WToro makcumym 3a 23 23 24 70
TIepUOZ,
OK3aMeH 30
Hapacraroiym utorom 23 46 70 100
8 cemecTtp
3awumra otuera 22
Koncnekr 4 4 4 12
CaMOIIOZIrOTOBKH!
Ornpoc Ha 3aHATUAX 7 7 7 21
Ortuert 1o ysabopaTopHOi 5 5 5 15
pabore
Wtoro Makcumym 3a 23 23 24 70
Tepuoz,
JK3aMeH 30
Hapacraroiym utorom 23 46 70 100
11.2. ITlepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/IeH B Tabnuije 11.2.
Tabsura 11. 2 — TTepecueT 6a/i/IoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
basnnbl Ha 1aTy KOHTPOIBHOM TOUYKH Orenka
> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5
Ot 70% 10 89% OT MakcMMabHOW CyMMbI 6asioB Ha gary KT 4
Ot 60% 10 69% OT MakCcMMabHOW CyMMBbI OasioB Ha gary KT 3
< 60% oT MakCcHUMaJIbHOM cymMMbI OasiioB Ha aary KT 2

11.3. ITepecueT cymMmMbI 6a/1/10B B TPAAMIUOHHYI0 U MEe)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 TPAJIUIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBast cymMmma 6arios,

Oruenka (I'OC) YUWTBIBAaeT yCMeLIHO CAaHHbIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/IM4HO)
85-89 B (oueHb x0poi110)

4 (xopot11i0) (3a4TeHO) 75 -84 C (xopot1i0)
70 - 74
65 - 69 D (yz0oB/1€TBOPUTEJILHO)

3 (YyAoB/1eTBOPUTEBHO) (3aUTEHO) 60 64 E (nocpeacTeerHo)
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2 (Hey[0B/IETBOPUTENBLHO) (He

3auTeHo) Huke 60 6ammoB F (HeyzmoBieTBOpUTEJIEHO)

12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCHUILTHHBI

12.1. OcHoBHas 1uTeparypa
1. 3amura WHGOPMALMOHHBIX TIPOIIECCOB B KOMIIBIOTEPHBIX CHCTeMax: YueOHOe rocobue /
[Mymikapés B. TII., Iymkapés B. B. - 2012. 131 c. [DnekTpoHHBI pecypc] - Pexxum foctyma:
https://edu.tusur.ru/publications/1507, cBoOOIHBIH.
2. Ianpapos, E. C. HbopMalMoHHbIE CUCTeMbBL: YueOHOe rnmocobue [DneKTpoHHbIH pecypc] /
[Manpgapoe E. C. — Tomck: TYCYP, 2012. — 100 c. — Pexum pgocryna:
https://edu.tusur.ru/publications/2032. [ OnekTpoHHbIi pecypc]. - https://edu.tusur.ru/publications/2032

12.2. lonosiHMTe/ILHAA IMTepaTypa

1. CwunonanbHuKOB B.A. Hafie)KHOCTb M IMarHOCTHKA TEXHOJOTMUECKHUX CUCTeM: YueOHUK JiIs
By30B / B. A. CunonanenuukoB, C. H. I'puropeeB. - M.: Boiciias mkomna, 2005. — 342 c. (Haiduue B
oubmioreke TYCYP - 50 3k3.)

2. Powmanern FO.B. 3amura uHdopmaiiviyi B KOMITbIOTePHBIX cucTeMax U ceTsx / HO. B. Pomanet,
I1. A. Tumodees, B. ®. [llanerus; pea.: B. ®. [llaubruH. - 2-e u3sf., epepab u gor. - M.: Paguo u cBs3b,
2001. - 376 c. (Hamuuue B 6ubmioreke TYCYP - 42 3k3.)

3. [Tlerpor B.H. MHdopmalMoHHBbIe CHCTEMBI: YueOHUK /s By3oB / Bnagumup HukosnaeBuu
[Tetpos. - CII6.: ITutep, 2002. - 688 c. (Hanuuve B 6ubmoTeke TYCYP - 24 5k3.)

4. W3b6aukoB HO.C. MHdopmaimoHHBIe cuUcTeMbl: YdebHoe Tmocobue ayis By3oB / HO. C.
V36aukoB, B. H. ITeTpos. - 2-e u3a. - CI16: [Tutep, 2006. — 655 c. (Hamuue B 6ubmioreke TYCYP - 50
9K3.)

12.3. YueOHO-MeTogUECKOE TT0CO0HEe U MPOrpaMMHoOe obecrieueHne
1. HagexxHocTb WHGMOPMAIIMOHHBIX CHUCTEM: MeToAWUYeCKHe YKa3aHUs 110 TIPOBEEHHIO
nabopaTopHBIX U caMmocTosiTesibHOM paborte crygeHtoB / Barnep [I. I1. - 2012. 43 c. [OneKTpoHHBIH
pecypc] - Pexxum poctymna: https://edu.tusur.ru/publications/2503, cBOOOAHBI!.

12.4. Ba3bl AaHHBIX, HH()OPMALIMOHHO CIIPABOYHbIE M MOUCKOBbIE CUCTEMbI
1. basa fJaHHBIX /11 XpaHeHUsT U peJaKTUPOBaHUS METOAUYeCKUX MaTepyasioB, 3aZaud M
rapameTpoB.

13. Marepua/ibHO-TeXHHYECKOe o0ecreyeHHe JUCHUILTHHBI
10 ITK, cOOpHUKH C OMUCaHUSIMK 1ab0paTOPHBIX paboT.

14. ®oHpA O11eHOYHBIX CPEe/ICTB
@OH/I OLIEHOUHbBIX CPEe/ICTB MPUBEJIEH B IPUJIOKeHUH 1.

15. MeToanuecKie peKOMeH/JaL|H 10 OPraHu3aliy U3yYeHUs: AUCHUILITHHbBI
be3 pekoMeHja11i.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

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

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
HapexHocTb nH(GOPMALMOHHBIX CHCTEM

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

Hanpagnenue noarotoBku (crieruanbHOCTh): 27.03.03 CucreMHbIN aHA/IU3 M ypaBJieHHe
HanpasnenHocTs (1ipo¢uib): CUCTeMHBIM aHa/IN3 U ynpaB/ieHue B HHGOPMaMOHHBIX TEXHO/IOTUAX
dopma obyueHUs: OUHAsA

PakynereT: @PBC, @aKy/1bTeT BBIYUC/IUTE/IBHBIX CUCTEM

Kadenpa: MuCA, Kadeapa moge1ipoBaHUsA M CHUCTEMHOI'0 aHa/IM3a

Kypc: 4

Cemectp: 7, 8

YuebHbIi 171aH Habopa 2016 roga

Pa3paboTumku:
— crapuuii ipenogaBatenb kKad. MuCA Ilanos C. A.

JK3ameH: 7, 8 cemecTp

Tomck 2017
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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 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
IICK-1 CrIoCcoOHOCTDL CO3/]aBaTh MO/IE/TH L o/mKeH 3HaTh METOZbl U COBPEMEHHbIe
HMH(GOPMAI[MOHHBIX CUCTEM, UCTIO/b3YSI VHCTPYMEHTaJIbHble Cpe/CTBa
KOMIIbIOTE€PHbIE TEXHOJIOTUU VICC/Ie/I0BaHUs [I/Is1 OLIeHKH HaJleXKHOCTU
OIIK-4 CITOCOOHOCTBIO TIPUMEHSITh TIPHUHIIUTIBI OL[eHKH, HHQOPMATHOHHLIX CHCTEM, OCHOBL]

KOHTDOJIA U MEHEIPKMEHTA KAUeCTBA

pa3paboTKu cpe/icTB OOHAPYKeHUs],
JIOKanM3alvy, U BOCCTaHOB/IEHHS
OTKAa3aBLIUX 37IEMEHTOB UH(OPMALIMOHHBIX
CHUCTEM.;

IloybKkeH yMeThb CO3/1aBaTh U UCC/Ie0BaTh
M30BITOUHBIE UH(POPMAI[OHHBIE
CTPYKTYPBI; CO3/laBaTh MaTeMaTU4eCKUe
Mo/iesTi UHOOPMAITMOHHBIX CUCTEM;
pa3pabaTbiBaTh Cpe/icTBa 0OHAPY>KeHH S,
JIOKaM3alvy, U BOCCTAaHOB/IEHHS
OTKAa3aBLIUX 37IEMEHTOB UH(OPMALIMOHHBIX
CHUCTEM.;

IoybKeH BJa/ieTh HaBbIKAMU Pa3pabOTKH
cpezicTB 0OHapY KeHUs, JIOKa/TU3al[uu, U
BOCCTAHOBJIEHUSI OTKA3aBIINX 37IEMEHTOB
WH(POPMAaI[MOHHBIX CUCTEM.;

OO1e XapakTepUCTHKH TOKa3aresell U KPUTEepUeB

TIpUBE/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETEHLIMH 110 3Taram

OLl€HHMBaHUA KOMHeTEHI_[I/II‘/JI Ha BCeX STdIldaX

ITokasarenu u
3HaThb Y™meTb Bnagets
KPUTEPUH
OtmuHo (BeicoKuH | ObnazmaeT dakTrueckumu | ObajaeT fuarna3oHOM KonTponupyet paborty,
YPOBEHb) Y TeOpeTHUeCKUMHU MIPAaKTUYeCKUX YMeHUH, TIPOBOZIUT OLIEHKY,
3HAHUSIMH B TIpe/iesiax TpeOyeMbIX /JIsi Da3BUTHS | COBEPILEHCTBYET AeHCTBHUS
r3yuaemMoi 06/1acTu ¢ TBOPUECKHX pelleHHH, paboThI
TTOHUMaHWeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH nipobieM
Xoporrio (6a30Bbiii | 3HaeT (GakThl, NPpUHIUIIEL, |O6/MagaeT qUara3oHOM bepeT 0TBeTCTBEHHOCTh 3a
yPOBEHbB) TpoLIeCChl, obIIHe TIPaKTHUUeCKUX YMEHUH, 3aBepllIeHNe 3a/1au B
TIOHSATHS B Mpejienax TpeOyeMbIX /Jisl pellleHus1 | UCC/ie/JOBaHUH,
n3yyaeMoi obacTu oripeZie/ieHHBIX TIP00JIeM B | IPUCTIOCcabIMBaeT CBOe
obsacTu Uccie[OBaHuUs TioBe/ieHue K
00CTOsITENTHCTBAM B
pelieHUH pobiem
YnoBnetBopuTenbH | ObOnazaeT 6a30BbIMU OO6saiaeT OCHOBHBIMU Paboraet npu rpsiMomM
0 (TTIOpOTroBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH
yPOBEHb) 151 BBITIOJTHEHHST TIPOCTBIX
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3a/a4u

TeXHOJIOI'1Hn.

2 Peanu3anusi KOMIeTeHI[UH

2.1 Komnerennus IICK-1
[ICK-1: crmocobHOCTh CO3/jaBaTh MOZe/I MH(POPMAIIMOHHBIX CHUCTEM, UCTIONb3ysl KOMITbIOTEPHbIE

st hopMUpOBaHKsT KOMIIETEHIIMH HEOOXOAMMO OCYILeCTBUTD Psifi 3TArOB. JTaribl HOpMUPOBaHMUs
KOMIIETEHLIUM, TMpPUMEHsieMble JJiss STOr0 BHUIbl 3aHATUH W UCIOJb3yeMble CPEeCTBA OLI€HUBAHUS
npe/icTaB/ieHbI B Tabsurie 3.
OPMMPOBaHMs KOMIIETEHLIMU U UCIIOIb3YeMbIe CPE/ICTBA OLIEHUBAHMSI

Tabmuia 3 — Orarbl

JUTSI OLIEHKU HaJIeXKHOCTH
MHGOPMaIMOHHBIX
CHCTeM; OCHOBBI
pa3paboTKu Cpe/iCTB
oOHapyKeHUsl,
JIOKa/n3aryu, u
BOCCTAHOBJIEHUS
OTKa3aBILIKX 3/IeMEHTOB
HMH(OpMaI[MOHHBIX
CHCTEM.

CTPYKTYPBbI; CO3/laBaTh
MaTeMaTrhyeckre MoJiesTi
HMH(OpMaI[MOHHBIX
cucreM; pa3pabaTbiBaTh
cpezicTBa OOHapY>KeHwUs,
JIOKanu3alyu, u
BOCCTAHOBJIEHUSI
OTKa3aBILINX 37IeMEeHTOB
HMH(OpMaI[MOHHBIX
CHUCTeM.

CocraB 3HaTb YmeTb Bnanets
CopepxaHue METO/IbI ¥ COBPEMEHHbBIE | CO3[jaBaTh M UCC/IEA0BaTh | HABBIKAMM Pa3paboTKH
3TaroB WHCTPYMeHTaJIbHbIe 130BITOUHBIE cpezcTB 0OHapyKeHusl,

Cpe[iCTBa UCC/eloBaHUsT | MH(GOpPMaI[MOHHEIe JIOKanu3aluu, 1

BOCCTAHOBJIEHUSI
OTKa3aBIIIHX 3/IeMEHTOB
H“H(OpMaI[MOHHBIX
cucTeM.

Buabl 3aHaTHMA

* JlaboparopHbie

* JlabopaTopHbie

* JlaboparopHbie

3aHATUS; 3aHATUS; 3aHATHS;
* Jlekumuuy; * Jlekuuu; * (CamocTosiTe/lbHas
e CamocTodTe/bHasa e (CamocrosiTesbHas pabora;
pabora; pabora;
* TloaroroBka K * TloaroroBka K
9K3aMeHy; 9K3aMeHy;
Hcronb3yemble * Ortuet 1o * Ortuer 1o e Ortuet 1o
CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii pabore;
OL€HUBAHWA * Ornipoc Ha 3aHATHUSIX; * Onpoc Ha 3aHATHUSAX; * DK3aMeH;
e OK3aMe€H; * ODK3aMeH; * OK3aMe€H;
* KoHcnekT * KoHcrekT
CaMOTOJTOTOBKHY; CaMOTMO/ATOTOBKY;
e OK3aMeH; * DK3aMeH;
@dopMyIMpOBKa MoOKasaTese W KPUTepHeB OLeHHMBAaHUS [aHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmumie 4.
Tabsuria 4 — TTokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb YMmeTb Bnagets
OrmuHo * 3Haer * YMeet ocylecTB/IATE | * Brageer pa3mvuHbIMU
(BBICOKHMI YPOBEHb) | MaTeMaTHyeCKUi c6op ¥ aHa/IM3 UCXOAHBIX | MeTozilaMH cbopa 1

armapar, UCIo/b3yeMbli
JUis1 cOopa W aHaM3a
WCXO/IHBIX JIaHHBIX;
MO/IeJIH, UCTI0/Ib3yeMble
JUIs1 pacueTa u
TIPOEKTUPOBAHUS
VH(OpMaI[MOHHBIX

JAHHBIX JIJIsT
TIPOEKTUPOBAHUS
rH(OpMaI[MOHHBIX
CHCTEeM pasIMyHOro
Ha3HayeHusl.;

aHa/M3a UCXOHbIX
JIAHHBIX JJIs1 CO3/laHus
Mozeneu
MH(OPMaLIMOHHBIX
CHUCTEeM Pa3/IMUHOIOo
Ha3HaueHMsl.;
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CHUCTEM pPA3/IMUHOI0

Ha3HaueHusl.;
Xopouo (6a30Belid | ¢ 3Haer * YMeer oCyllecTBIATE | * BrageeT pasnMuHbIMU
ypOBEHb) MaTeMaTHuue CKU c6op U aHa/IM3 UCXOJHBIX | MeTOoAaMHu C60pa u
anmapar, UCIO0J/Ib3yeMbli | AAaHHBIX JJIs aHaM3a UCXOJHBIX
JJ1s1 pacueTa OTZe/bHbIX | IPOEKTUPOBaHUS JIaHHBIX [1J151 CO3[aHUSs
3/1eMEeHTOB rH(OpMaI[MOHHBIX Mozesel
HHGbOpPMaI[MOHHBIX CUCTEM.; MH(MOPMAaI[MOHHBIX
CUCTEM.; CUCTEM.;
YnoBneTBOpUTeIbH | ¢ 3HaeT OCHOBBI * Ymeer * BnazneeT HaBbIKaMHU
0 (TIOpOroBkIi MaTeMaTHu4eCKoro TePMUHOJIOTUYECKU rpaMOTHOTO
YPOBeHb) arrapara, TpaBU/IBHO paboTats C MCII0/Ib30BaHUS
VICTI0/Tb3yEeMOT0 /1S KOHKDPETHBIMU WCXOJHBIX JIaHHBIX JJIs1
pelleHus 3a/ay.; ¢dbopmysamu, COCTaBIATh | pacueTa U
MaTeMaTuJecKue 1 MPOEKTUPOBAHUS
KOMITbIOTePHbIE MOJIe/Id | WH(GOPMAaI[MOHHBIX
VH(OpPMaLMOHHBIX CUCTEM.;
CUCTEM.;

2.2 Komnerennua OITK-4
OTITK-4: crioco6HOCTBIO IPUMEHSITh TIPUHITUITBI OI[eHKH, KOHTPOJIS 1 MEHe/)KMEeHTa KaueCTBa.
st bopMUpOBaHUsT KOMITeTEHLIMK He0OX0JUMO OCYILeCTBUTh Psifi 3TAroB. DTarbl HOpMUPOBAHKS
KOMIEeTEeHLIUM, NpUMeHsieMble [Jid 5TOr0 BH/bl 3aHATUM W MCIOJIb3yeMble CpeJCTBa OLIeHWBAHUS
TipeZicTaB/IeHbl B Tabmuiie 5.
Tabsuria 5 — OTariel HOpPMUPOBAHUS KOMIIETEHI[UM 1 UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

CUCTEM; CTaTUCTUYECKHe
MEeTO/Ibl yTIpaB/IeHUsI
KaueCTBOM
HMH(POPMaLMOHHBIX
CHCTeM; MEeTOZIbI aHa/TN3a,
MOZIe/TMPOBAHUS U
KOHTDOJIS
TeXHOJIOTUYeCKUX
TIPOLIeCCOB TIPOM3BO/ICTBA
HMH(POPMaLMOHHBIX
CUCTEM;
MeTO/I0/IOTUUeCcKre U
TeopeTUYeCKre OCHOBBI
CHUCTeM YTIpaBJIeHus
KaueCTBOM
HMH(POPMaLMOHHBIX
CHCTEM.

yIIpaB/IeHHs] KaueCTBOM
MH(OPMALIMOHHBIX
CHCTEM; aHa/IM3UPOBATh
TeXHOJIOrUe CKUI
TIPOLIeCC 110 KPUTEPUSM
TOYHOCTH U
CTaOMILHOCTH;
pa3pabarsiBaTh
JOKYMEHTAI[1I0 1
y4acTBOBaTh B pabore
CUCTeMbI MEHePKMEeHTa
KauecTBa Ha

npearipusaTHN; BbITIO/THATD

3ajaHus B o0sactu
ceprudUKalu
TeXHUUeCKUX CPeJCTB,
cHUCTeM, MPOLeCCOB U
MaTepua’oB.

CocraB 3HaTb YMmeTb Bnagets
Copeprxkanve MeTO/IbI OLIEHKHM KaueCTBa |[IPUMEHSTh Ha MPAaKTUKe | HABbIKAMHU OL|€HKU
3TaroB HMH(OpPMaIL[MOHHBIX CTaTUCTUYECKUe MEeTO/Ibl | KauecTBa JOKyMeHTaLUH,

MIPOAYKLMU 1
MeHe/PKMeHTa.

Bupp! 3aHaTHM

* JlaboparopHbie
3aHSATUS;

* Jlekuuuy;

* CamocTrodTenbHas
paborta;

* [loaroroBka K

* JlabGopartopHble
3aHSTUS;

* Jlekuuuy;

* (CamocrosiTe/ibHas
pabora;

* TloaroroBka K

* JlaboparopHble
3QHSTHS;

* CamocTosTe/bHast
pabora;
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9K3aMeHy; 9K3aMeHy;
Hcronb3yemble * Otuet 1o * Ortuer 1o * Ortuet 1o
CpeJCTBa naboparopHoii pabore; naboparopHoii pabore; naboparopHoii pabore;
OLieHMBaHUsA * Ornpoc Ha 3aHATHSIX; * Onpoc Ha 3aHATHUSX; * DK3aMeH;
e DK3aMeH; * 3DK3aMeH; * DK3aMeH;
* KoHcnekT * KoHcrekT
CaMOTIOJTOTOBKHU; CaMOTIOAITOTOBKH;
* JK3aMeH; * JK3aMeH;
dopmy/MpoBKa TlOKa3aTesield M KPUTEPUEB OL[eHWBAHWS [JaHHOW KOMITeTEHI[UM TIpHBe/leHa B
Tabnme 6.
Tabnuiia 6 — IToka3aTesiu M KpUTEPUU OL[eHMBAHUSI KOMIIETeHL[MH Ha 3Tarnax
CocraB 3HaThb YmeTb Bnagetb
OtmuHo * O6nazaet * O6nagaer auama3oHoMm | * KoHTpomupyet pabory,

(BBICOKMI YPOBEHb)

(hakTUUeCKUM U
TeopeTUYeCKUM 3HaHUEeM
B TIpe/iesiaX U3y4yaeMoi
00/1aCcTH C MTOHUMaHUEM
rpaHUL] TPUMEHUMOCTH.;

MPAKTUYECKUX YMEHHH,
TpeOyeMbIX /i1 pa3BUTHS
TBOPUECKHUX PELIeHHH 10
KOHTPOJTIO KauecTBa
MH(OPMaIMOHHBIX
CUCTEM,
abcTparupoBaHust
npo6siem. ;

TTPOBO/IUT OLIEHKY,
COBEpIIIeHCTBYeT CBOU
JIeMCTBUS.

Xoporiio (6a30BbIit

* 3Haet (haKThI,

» OO6nazaet AUana3oHOM

* beper

MPOCTHIX 3a44d4.;

YPOBEHb) IIPUHLIUIIBI, IIPOLECCHI, MPaKTUYECKUX YMEHWUH, OTBETCTBEHHOCTb 3a
o011ve MOHATHS B TpeOyeMbIX /sl pellleHus1 | 3aBepliieHue 3a7iad B
nipeziesiax U3y4aeMou oripe/ie/ieHHbIX TIPOO/IeM | aHanu3e U KOHTPOJIie
obnacTu.; B 00/1aCTU yTipaB/ieHUsI KauecTBa

KaueCTBOM MH(MOPMALIMOHHBIX

MH(POPMAL[MOHHBIX cucTeM,

CHUCTEM.; nipucriocabivBaeT cBoe
roBeJieHNe K
oOcTOsITENTHCTBAM B
pelilieHruH pobeMm.;

YnosneTBopuTebH | o O6agaeT 6a30BLIMU » O6magaet ocHOBHBIMU | * PaboraeT ycreHo

0 (TIOpOroBhIi 00LMMY 3HAHUSIMHL. ; YMeHUsIMU, TpeOyeMbIMU | TOJIBKO TIPY TIOMOLIH

ypOBeHb) JJIS BBITIO/THEHUA npenojaBaresis.,

AedaTe/JIbHOCTH,

XapaKTepU3yIOLUX 3Tarbl

3 TunoBble KOHTPO/IbHBIE 33/JaHUSA
[list pea3alivy BBILLIETIEPEUNC/IEHHBIX 3a/lad 00yUeHWs] UCITO/Ib3YIOTCS TUITOBbIE KOHTPOJIbHBIE
3aJlaHUsI WK WHBbIe MaTephasibl, HeoOXoAUMbIe /i1 OLIeHKU 3HaHWM, YMeHWH, HaBBbIKOB W (W/IH) OIIbITA

oOpa3oBaTe/IbHOM MPOrpaMMBbl, B CIEAYIOIIEM COCTaBe.

UCIBLITaHUH,

bur3nueckuit

3.1 Bonipocbl Ha CAaMOIIOATOTOBKY
— 1. OnpepeneHue MOHATHSI WHTEPBAJbHOW OLIEHKU TOKa3aressl Ha/le)KHOCTU I0 pe3y/bTaTam
OJHOCTOPOHHErO /IOBEPUTE/IbHOTO WHTepBaga. 2.

CMBIC/I,

TIOHATHE

(bopMHUpoOBaHUsT KOMITeTEHLIMM B TIpoliecce OCBOEHUs

OnpegenvrenbHble WCIIBITAHWS HAa HaZleXKHOCTb, Pa3HOBUJHOCTH 3a/ia4d MCHbITAHWM, TUIaHbI UCIBITAHUN
Ha HaZle>)KHOCTh ((pU3nUecKrii CMBIC/T), TIPeUMYI[eCTBAa U HeJOCTaTKX T/IaHOB UCIIBLITAaHUM C KpUTEepueM
okoHuYaHus r U T. 3. KOHTpo/ibHBIE UCTIBITAHUSI HA HaJ|eXKHOCTh, OCHOBHAs 3a/jaua, ONMcaHue NpoLeypbl
OJHOCTYTIEHUaTOr'0 KOHTPOJISI Ha/leXKHOCTH, JOCTOMHCTBA U HeJOCTaTKU. 4. KOHTPO/IbHBIE UCIIBITAHUS Ha
Ha/le’)XHOCTb, OCHOBHAs 3ajjaua, OMMCAHWEe [BYXCTYIE€HYaTOW NpoLeAypbl KOHTPOJISL, [JOCTOMHCTBA U
HeZloCTaTKu. 5. OnucaHue guarHoctuueckord mozenyd VIC Ha OCHOBe MeTO/a MO3/1eMEeHTHBIX MPOBEPOK,
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aJrOpuUTM peanu3alMM [JUarHoCTUYeCKoro Ipolrecca Ha OCHOBe JaHHOM Mogend. 6. Ilokasarenu
Ha/Jle)KHOCTU 4YeJIOBeKa-oIleparopa: OIpeJesieHUss W MareMaTHyeCcKWe BblpakeHus. 7. Metozbl
obecrieueHrsi Ha/l@KHOCTH armapatHod dYact MC Ha 3Tare TIPOEKTUPOBAaHWS M WX KpaTKas
XapakTepucTtuka. 8. MeTozosorusi obecrieueHUs] Hafle)XHOCTH TPOrpPaMMHOrO obecrieueHUsl Ha 3JTare
pa3pabotku. 9. Opranuszauus npoduaakTuueckoro obcaykuBanvsi VIC: MpUHIUITBI Ha3HAYeHUs] CPOKOB
NPOQU/IAKTUK W DPEeXUMbl TIpOBefleHUs] TpoduiakTiueckux pabor 10. AJITOpUTM  oOmpefesieHus
MepruoNUHOCTH  obujero mpodunaktuueckoro obcmyxuBanuss MC ¢ yueTtom TpeOoBaHuME K
KO3(hGUIIMeHTY  TeXHUUYeCKOro  HCTO/Mb30BaHUS W BepOSITHOCTH  Oe30TKasHOW  paboThl B
MeXTpodunaktuyeckuii mepuog. 11. ObGecrieueHue Ha@XXHOCTH XpaHeHuss uH(opmaiuu B WC B
Tmipoliecce 3KCIuTyaTalud, obique moaxofel. 12. ObecrieueHue HaJie)XHOUW pabOTHI yesioBeKa-oreparopa
nipu 3KcruTyatanuu VC, obirye moaxosl.

3.2 TeMBbI 0NIPOCOB Ha 3aHATHAX

— Bgsegenue. CogepkaHue Kypca, ero CBsisb C JpyruMu JUCLIUIVIMHAMU. Pojib U 3HaueHue Kypca
B TIOATOTOBKe CrieriaaucToB. IIpobneMa obecrieueHHWs] HaJ@KHOCTH C/IOKHBIX cucTteM. ITogxoabl K
orpezie/IeHUI0 TOKa3aTejel Hafe)XHOCTU. OCHOBHbIe TEPMHHBI U OIpefesieHHsI TeOPUU HaZeKHOCTU
(0OBeKT, 371eMeHT, CCTeMa, HafIeXKHOCTh, 0TKa3). Knaccudukaryst 0TKa30B /1S arrapaTHOM YacTy.

— HapgexxHocTs HeBoccTaHaBMBaemMoro neMmeHTa (HB3). ITocTpoeHure MaTemaTriueckoi MOJieu
B 3ajjlayax ucciefoBaHusl HazexxHocth HBO. OcHoBHble mnokasarenu HazexxHocth HBO. CesaAsp mexay
OCHOBHBIMM  TIOKasarejnssMu  HagexHoctu  HBO.  OcHoBHble  3akoHbl  HajgexHocty  HBO
(9KCIIOHeHIMaNbHbIM, HOpMasibHbIN). [lapameTrprueckasi HajgexHocts HBD. 3azaua o JocTKeHUM
rpaHui] 00/1aCTH TPAEKTOPUM CTyYalHBIX MPOLeCcCoB (Ha puMepax pasHbix BuoB CIT)

— HapgexxHocTe MrHOBeHHO BoccTaHaBiauBaemoro »sjementa (MBDJ). Onucanue mnporecca
BOCCTaHOBJeHus 4151 MB3. OcHOBHBIe noKa3areny HaJeXXHOCTH Ayi1 MB3. AcuMnToTHYeCcKue CBOMCTBA
rpoliecca BoOCCTaHOB/ieHUs A1 MBO. OmnpepeneHue rmporecca BOCCTaHOB/IEHMS [JI1 3/leMeHTa C
KOHeuHbIM BpemeHeM BoccTaHOBieHUs: (DKBB). OcHoBHble mokasarenu HazgexHoctd aasa OKBB.
AcumnToTMUECKHe CBOMCTBA MpoLiecca BoccTaHoBeHus A1t DKBB.

— HapgexxHocts CUCTeM: OCHOBHBbIe TepPMUHBI v onpezeneHusl. HapexHoctb
HeBOoCCTaHaBnuBaemblix cucteM (HBC) ¢ He3aBUCMMBIMM  3/IeMeHTaMM:  [OC/e[0OBaTe/bHasl,
napasiefibHasi, I0C/e/0BaTe/bHO-TIapasiie/ibHasi  CTPYKTypHble cucTeMbl  HazexHoctn (CCH).
Hapexxnocte HBC ¢ He3aBUCHMMBIMU 3/1eMeHTaMM: CTPYKTYPHBIE CXeMbl, HEIIPUBOJUMBIE K ITPOCTEUIINM
(MocTuKOBasi, ceteBasi). MeToy «ocoboro» snemeHTa. Ha/leXKHOCTh CUCTEM C 3/leMeHTaMHU C KOHEUHbIM
BpeMeHeM BoccTaHoBieHuss (CKBB). Onpegenenwe mnporecca BOCCTAaHOBJEHMSI W TOKa3aresjen
HagexxHoctu ansi CKBB.

— Pe3epBupoBaHMe CHCTEM KaK MeTOZ TIOBBIIEHHS HAZEeXHOCTU. Buabl H30BITOUHOCTH.
Knaccudukalisi MeTOI0B pe3epBUPOBaHUsI CO CTPYKTYPHOM HM30BITOUHOCTHIO. HazleXkHOCTh CHCTeM CO
CTPYKTYPHOM M30BITOYHOCTHIO (BpeMeHHbIe ArarpaMMBbI U TT0Ka3aTe/ii Ha/le)KHOCTH). ByimsiHre macmiraba
pe3epBUPOBaHMs Ha HAJEeXHOCTb CUCTeM. MaKopuTapHoe pe3epBHpOBaHUe: aJalTUBHOE U
HeajanThuBHOe. TpeOoBaHus, TpegbsBiseMble K MaKOPUTAPHOMY 3/ieMeHTy. Pe3epBupoBaHHMe C
BOCCTaHOB/IeHMeM. ONTUMa/bHOEe pe3epBUpPOBaHWE TPU Ha/IMYMM HECKOJIbKWUX orpaHuueHuil. [Ipumep
pacueTa IroKasareseld HaZle)KHOCTH CUCTeMBI C 3a/JaHHbIMHA OTPaHUUEHUSIMU.

— Hapgexxnocts uHbopMarmonsbix cucrteM (MC). I[NokasaTtenu HafieXHOCTH U KauectBa KC.
Kputepun BbIOOpa T0OKasartesneid HagexHoctd MC. Hage)XHOCTb TPOrpaMMHOIO — 0becrieueHus,
anroputMuueckas, HH¢opMmaluoHHasi HagexxHocTe WC. Metogel moBbilleHUss HagexxHoctd KC.
dakKTOphI, OMpezessIole HaZIe)KHOCTh TTporpaMMHoro obecriedenusi (I10). IToka3atenu kadectea I10,
crietruUKalys nporpaMmmbl. MateMaTruyeckue Mo/ie/ld Ha|eXKHOCTb KOMITJIEKCOB IPOrpaMM.

3.3 Dk3aMeHaLOHHbIEe BOIIPOCHI

— 1. Yto o3HauarOT MOHATHS "HaJeXXHOCTR", "0TKa3", "0e30TKa3HOCTh"? 2. Kakue BU/IbI M THIIbI
OTKa30B BbI 3HaeTe? 3. UTo Takoe HapaboTKa 70 oTKa3a? 4. UTo Takoe "BepoATHOCTH Oe30TKa3HOU paboThI
¥ BEpOATHOCTh OTKa3a'", '"dacToTa M MHTEHCUBHOCTb OTKa30B'", "cpegHee Bpemsi 0e30TKa3HOU pabOThI'"?
OCHOBHBIE UX CBOMCTBA ¥ METO/Ibl pPaCUeTa 3TUX XapaKTePUCTUK Hale>KHOCTU. 5. @a30Boe MPOCTPAHCTBO
cocTosiHui. 6. UTo Takoe "cucTtema u 3/ieMeHT cructeMbl'? 7. Kakoe coeiiHeHUe 3/1eMeHTOB Ha3bIBaeTCsl B
TeOpUr HaJeXXHOCTU mocenoBaresbHbIM? 8. OCHOBHBIE HUeM MeTOZOB pacyeTa M0C/ef0BaTe/bHbIX
cuctem. 9. Uro Takoe 3KCrOHeHLManbHbIM 3akoH HagexHoctu? 10. Kiaccudukanusi criocob6oB
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pe3sepBupoBaHusg. 11. IlocTrosHHOe pe3epBUpOBaHHMe U MeTOAbl pacuera CUCTeM C T[OCTOSHHBIM
pe3epBupoBaHveM. 12. Uro Takoe pe3epBupoBaHue 3aMellleHreM? 13. UTo Takoe CKo/b3sllee
pesepBupoBaHue? 14. Kak paccuurars HaZ|eXKHOCTb CUCTeMbI C MOCTUKOBOM CTPYKTYpou? 15. OcHOBHbIE
CTPYKTYpbl, XapakTepHble [jsi WH(GOPMalMOHHBIX cucTeM. 16. OCHOBHbBIE H/ed MeTO[OB pacueTa
HaJe)XKHOCTU TakuxX cucrteMm. 17. KomvuecTBeHHble XapaKTePUCTHUKUA HaZe)KHOCTU BOCCTaHAB/IMBaeMbIX
cucteM. 18. Uto Takoe ITyacCOHOBCKMI MOTOK OTKAa30B, ero cBoicTBa? 19. UTo Takoe "TOTOBHOCTB" U KaK
ee paccuntarb? 20. YTo Takoe TOCTeNeHHBIM OTKa3 W I[apaMeTpuyeckasl HaJeXHOCTb? 21.
3aKOHOMEPHOCTH TEXHOJIOTUYECKHX U SKCILTyaTal[MOHHbIX U3MeHeHHH rapaMeTpoB. 22. MeTo/bl pacueTa
rapaMeTpru4ecKor HaZexHOCTH. 23. [IporHosmpoBaHMe TeXHUUYECKOrO COCTOSIHUS M HaJle)XHOCTH. 24.
Crioco6bI 1 TIpreMbl TIPOTHO3a. 25. ATOPUTMBI ITPOrHO3a U UX CBOMCTBA.

3.4 Tembl 1a00paTOpPHBIX padoT

— HagexxHoCTh NpOrpaMMHOr0 CpefCcTBa U TeXHOJIOTUU er0 TeCTUPOBaHMUS.

— Pacuer xapakrepucTuk 0e30TKa3sHOCTM WH(GOPMAL[MOHHOM CHCTEMbI TI0 TIOKa3aTesisiMm
Ha/le)KHOCTH eé 5/1eMeHTOB.

— VHCTpyMeHTbl OpraHv3alid pe3epBHOTO KOMKPOBaHWS M BOCCTAHOBJIEHHSl JIaHHBIX
VMH(OPMaLMOHHBIX CUCTEM.

— HccnenoBaHre HaZie)KHOCTH U pUCKa Hepe3epBUPOBaHHOM CUCTEMBI.

— OrmpefieneHne nokasaresiel Ha/leXKHOCTH JIEMEHTOB I10 OIBITHBIM JIaHHBIM.

— V3yueHMe KOMMUECTBEHHBIX TI0Ka3aTesieli 0e30TKa3HOCTH OOBEKTOB C 3KCIIOHEHIMATbHBIM
3aKOHOM pacIipefiesieHUs..

— CrarucTiueckas olLleHKa IoKa3aTeseli 6e30TKa3HOCTH MH(OPMALMOHHON CHCTEMBI.

4 MeToanuecKue Marepuasabl
Insi obecrieueHust mpoiiecca oOyueHUst W pellieHus 3ajau 00yuyeHHsl UCTIONb3YIOTCS CIeAyIOIIe
Marepuasbl:
— MeTOouYeCKHe MaTepuasbl, OMNpejesiole TpOLeypbl OLIeHMBAaHUsS 3HaHWW, YMeHHH,
HaBbIKOB U (W/IM) OMbITa [esTeJbHOCTH, XapaKTepU3YyIL[UX 3Tarbl (POpP-MUPOBAaHMSI KOMIIETEHLUH,
corsiacHo 11. 12 paboueii TporpaMMbl.

4.1. OcHoBHas UuTeparypa
1. 3ammra wHGOPMAIIMOHHBIX TIPOIIECCOB B KOMITbIOTEPHBIX CHCTeMax: YueOHOe rocobue /
IMymkapés B. II., Ilymkapée B. B. - 2012. 131 c. [DnekTpoHHBIM pecypc] - Pexxum poctymna:
https://edu.tusur.ru/publications/1507, cBoOGOAHBI.
2. IManpapos, E. C. NHdopmaliMoHHbIe cucTeMbl: YuebHOe rocobue [DneKTpoHHbIH pecypc] /
MManpgapos E. C. — Tomck: TYCYP, 2012. — 100 ¢ — Pexum Jocryma:
https://edu.tusur.ru/publications/2032. [9nekTpoHHbIN pecypc]. - https://edu.tusur.ru/publications/2032

4.2. lonoHMTe/IbHAA IMTeparypa

1. CwuHonaneHUKOB B.A. Hafie)KHOCTb ¥ IMarHOCTHKA TEXHOJOTMUECKUX CUCTEM: YUeOHUK JiIst
By30B / B. A. CunonansHukoB, C. H. I'puropreB. - M.: Beiciuas mikona, 2005. — 342 c. (Hanuuve B
oubmoreke TYCYP - 50 3k3.)

2. Pomanern FO.B. 3amumra nHdopmaliuu B KOMITbIOTEPHBIX cucTeMax U ceTsix / HO. B. Pomaneri,
I1. A. Tumodees, B. ®. ITlanbrun; pea.: B. @. [Ilanbrux. - 2-e u3g., nepepab u gom. - M.: Paano u CBsi3b,
2001. - 376 c. (Hamuue B bubmoreke TYCYP - 42 3K3.)

3. Tletpor B.H. MHdopmaiMoHHbIE CUCTeMBI: YUeOHHMK /s By30B / Bragumup HukonmaeBwu
[Tetpos. - CII6.: [Tutep, 2002. - 688 c. (Hamune B 6ubmoTeke TYCYP - 24 3K3.)

4. W3baukoB FO.C. MHpopmaioHHbIe cHCTeMbl: YueOHoe mocobue ans BysoB / FO. C.
N36aukos, B. H. Tletpog. - 2-e u3a. - CII6: ITutep, 2006. — 655 c. (Hamnuue B 6ubmioreke TYCYP - 50
9K3.)

4.3. YueOHO-MeTOAMYECKOE MOCO0He U MPOrpaMMHOe o0ecreueHue
1. HagexHocTs uWHGOPMALIMOHHBIX CUCTeM: MeToquuecKre yKas3aHUsI TI0 TIPOBe/leHUI0
nabopaTopHBIX M caMoCTosiTeNIbHOM paborte crygeHtoB / Barwep [I. I1. - 2012. 43 c. [DneKTpoHHBIH
pecypc] - Pexxum fgoctyma: https://edu.tusur.ru/publications/2503, cBo60aHBIH.
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4.4. ba3bl JaHHbBIX, HHPOPMALIMIOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. basa fJaHHBIX /i1 XpaHeHUsT U peJaKTUPOBaHUS METOAUYeCKWX MaTepyasioB, 3aZad U
rapamMeTpoB.
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