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

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

= TUSUR YTBEPXIARO
m m UMNIVERSITY ITpopekTop 110 yuebHOI paboTe

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
CucreMHBIH aHA/IM3 U MOJle/IMPOBaHMe MPoIeccoB B TexHocdepe

YpoBeHb OCHOBHO# 00pa3oBare/ibHOM MporpaMmbl: bakanaBpuar

Hamnpapnienue nmoarotoBku (crierjpanbHOCTh): 20.03.01 TexHocdepHasi 6e30nMacHOCTD

[Tpodune:

dopma oOyueHus: OUHas

dakysnbreT: PK®, PagnoKOHCTPYKTOPCKUM (aKy/IbTeT

Kadenpa: POTOM, Kadeapa paguo3/1eKTPOHHBIX TEXHO/IOTHH U KO/IOTHYeCKOr0 MOHUTOPUHTa
Kypc: 2

Cemectp: 3

YuebOHbI 11aH Habopa 2014 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 3 cemecTp Bcero EayHuiib
1 Jlekuuu 18 18 yacoB
2 [IpakTryeckue 3aHATHA 20 20 4acoB
3 JlabopaTtopHbIe 3aHATHS 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 54 54 4yacoB
5 CamocrosiTesibHasi paboTa 54 54 4acoB
6 Bcero (6e3 3x3ameHa) 108 108 4yacoB
7 [ToaroroBka u caua 3K3aMeHa 36 36 4yacoB
8 OO011jast TPYZ0EMKOCTh 144 144 YyacoB
4 4 3.E

JK3aMmeH: 3 ceMeCTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)peHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
nporokon Ne 45 ot « 17 » 5 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(crtetmaneHOCcT)  20.03.01 TexHocdepHas 0Oe3ormacHOCTb, yTBep)KAeHHoro 2016-03-21 rofa,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
No

Pa3paboTumku:

JotieHT Kad. POTOM Hecmenosa H. H.

3aBeayromumii obecreunBarolei Kad.
POTOM Tyes B. U.

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

HekaH PK® O3epkuH /. B.
3aBenyroluii BeIMycKaroiieit kag.

POTOM Tyes B. .
OKCIePThI:

ripocdeccop kadenpa POTOM CwmupHos I. B.
noueHT Kadheapa POTOM [TonsikoBa C. A.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
nproOpeTeHre CTyJeHTaMM 3HaHWW W HaBBIKOB T0 CUCTEMHOMY aHalM3y U MOJeTMpPOBaHUIO
TpoL[eCcCOB B TexHOC(epe, TEOPUU U TPaKTHKe TOCTPOEHUs U peasn3aliid KOMIbIOTEPHBIX Mogesieit
C/TO>KHBIX CUCTEM

1.2. 3agauy JUCIMIIIAHBI

— Tlo3HaKOMUTBLCSI C COBpeMeHHbIMH TIpe/ICTaB/IEHUSIMU O CICTeMHOM OpraHH3allui MUDa;

—  OcBoUTH MOHATHE CUCTEMBI, K/TaCCU(DUKAIHIO0 CHUCTEM, CBONCTBA CHCTEM;

— [10o3HaKOMUTKCS C TIOHSATHUSIMU «MOJIe/Tb» U «MOJleTMPOBaHue», U3yUUTh BUbI MOZiesiel;

—  M3yuWTb airOPUTM CUCTEMHOI'O aHa/IW3a U 0COOEHHOCTH ero MpUMeHeHUs TIPY UCC/Ie[OBaHUN
TeXHOC(epHBIX CUCTEM;

— Hayuutbcs  pa3pabatbiBaTh  MoOfeNd  TeXHOC(HEPHBIX CHUCTEM C  HCIO/Ab30BaHUEM
MaTeMaTH4eCcKOro arrapara ¥ IporpaMMHbIX CPe/ICTB;

2. MecTo pucomiuivHel B cTpyKrype OITIOII

HOucuurninmHa «CHCTeMHBbIM aHaauM3 W MOAe/NMpoBaHMe TipolieccoB B TexHocdepe» (b1.
Mucuurmner  (Moxymw)) b1, Oucuurvael  (Moaynu) mpodecCHOHAIBHOTO IUKIa 00si3aTesTbHbBIX
JVICLIATIIVH.

[MpenuiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble  3HAHUS, SIBJISIIOTCS
cleiyroliye JUCHUIIIMHBL: Boiciasi Matematika, MHpopmatrka, Cratuctuueckass 06paboTka /JaHHbIX,
TexHOreHHbIe CUCTEMBI U SKOJIOTUUeCKUN PUCK.

[TocneayrowymMy  AUCLMIIIMHAMU  SIBASIFOTCS:  VIH(OpMallMOHHbBIE TEXHOJIOTWM B YIpaB/IeHWH
0e30mMacHOCTBIO >KU3HEeZIeATeIbHOCTH, MeHe/kmMeHT, MozepoBaHue mpotieccoB u 06bekToB (I'TIO 2),
[MpepguruioMHbli  Kypc, CuHcTeMbl 3allldThl  cpefbl 00WTaHWs, YTpaB/ieHHWe TexXHOC(hepHOM
6e30omacHOCTBIO, YueOHO-UCC/IeloBaTeNbCKasi pabora cTygeHToB, dunocodus, OKCIepUMeHTaIbHbIe
WCC/IeIOBaHMUs M cTaTUCTHUUecKast obpaboTka pesynbraros (I'TIO 3).

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUILUIUHBI

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

— OK-6 criocobHOCTbIO OpraHU30BaTh CBOIO pabOoTy pajy AOCTH)KeHUs TOCTaB/IeHHbIX Lieel 1
TOTOBHOCTBIO K MCIT0/Ib30BaHUI0 MHHOBALIMOHHBIX UJIel;

—  OK-9 cr1ioco6HOCTBIO TPUHKMATh pellleHus B Ipefiesiax CBOUX MOTHOMOYMH;

B pe3sysnbraTte usyueHus JUCLIIIIVHBI CTYEHT JO/DKeH:

— 3HaThb COBpeMEeHHble MeTO/bl CHCTEMHOIO aHalnM3a OObeKTOB U TMpolleccoB; oOiue
MeTo/jueCcKye IPUHLIMIIBI, UCIIO/Ib3yeMble TIPH IOCTPOEHUH MaTeMaTUYeCKUX Mojieieil CUcTeM, CriocoObl
LjesIerioylaraiusi U JOCTYDKeHUs MOCTaB/eHHbIX Liesie, TeXHOJIOTHM CaMOOpraHu3alyy JesTe/bHOCTH,
OCHOBbI TEOPUY MPUHATHS PeLleHN!

—  YMeTb KWCMO/b30BaTh arOPUTM CUCTEMHOIO aHajau3a B OTHOILIEHUM TeXHOC(EPHBIX CHUCTEM;
VCTIO/Ib30BaTh BO3MOXKHOCTH COBPEMEHHOW KOMITbFOTEPDHOM TEeXHWKU W TPOrpaMMHBIX CPeJCTB IS
MO/|e/IMPOBaHUsI CUCTeM W JJIsi MCC/Ie/[OBAaHMSI CBOMCTB MOZe/IM, OpraHU30BaTh CBOIO paboTy pagu
JOCTYDKEeHUs] TIOCTaB/IeHHBIX Lieiel, WCIo/Ib30BaTh WHHOBAlL[MOHHbIe WJeH, NPUMEHSTh COBpPeMeHHbIe
TeXHOJIOTUY TIPUHATHS pellleHnH,

— B/I3jieThb HaBbIKaMM WCIIO/b30BaHUSI KOMITBIOTEPHBIX TEeXHOJIOTUW [/ MOZeIUpOBaHUs
TIpOLieCcCoB B TexHOC(epe, ClIOCOOHOCTHI0 OPraHM30BaTh CBOIO pabOoTy pajjyl JOCTH)KEeHUs TT0CTaBIeHHbIX
11eJied ¥ TOTOBHOCTBEO K MCIIO/Ib30BAHMIO MHHOBALIMOHHBIX MJiel, CTTIOCOOHOCTBhIO IPUHUMATh PELeHus B
npeZiesiax CBOUX IOJTHOMOYMA

4. O0beM AMCHUIIIMHBI M BUABI YU4e0HO# padoThI
OO61jast TPYZ[0€MKOCTh JUCLIUIITMHBI COCTaB/IsieT 4 3aueTHBIX eMHULIbI U ITPe/ICTaBIeHa B TabsvLe

4.1.
Tabmuiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI

Ne Bugpl yueOHOM fieaTeTbHOCTH 3 cemecTp Bcero E mvaunb
1 Jlekuuu 18 18 4yacoB
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2 [TpakTryeckue 3aHATHSA 20 20 4yacoB
3 JIabopaTopHble 3aHSTHS 16 16 4yacoB
4 Bcero ayiuTOpHBIX 3aHATUI 54 54 4acoB
5 CamocTosiTesibHas paboTa 54 54 yacoB
6 Bcero (6e3 3k3ameHa) 108 108 4yacoB
7 ITogroroBka u cjadya sK3aMeHa 36 36 4yacoB
8 OO011jast TPYZ0EMKOCTh 144 144 yacoB
4 4 3.E
5. Copepxanue AUCIUIIUHBI
5.1. Pa3jenbl JUCIUIIMHBI U BUABI 3aHATHH
Pazgenbl AUCLUTIIMHBI U BU/IBI 3aHATHUM MPUBe/IeHbI B Tabuiie 5.1.
Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI M BUZBI 3aHATUN
4]
R ) I
T ‘g & 4w 2=
o o 5 o T 2=
= Q o 9 = =
= S Z = | 23 > 3
Ne HasBanus pa3zenoB JUCLIUIIIMHBL %' 5 =3 5 o O &£
= S = 2 g = E
= 3, S 9 9 % g
c g g | B¢ & 2
9] O o
23
O
1 | TexHocdepa u TexHOCHEpPHbIE CUCTEMBI 6 0 9 19 OK-6, OK-9
2 | CucTeMHbIM OAX0/ Y CUCTEMHBIMN 6 0 13 23 OK-6, OK-9
aHa/u3
3 |MojenupoBaHue TeXHOC(hepHBIX 10 8 16 32 66 OK-6, OK-9
CUCTEeM U TIPOLIeCCOB
Wtoro 18 20 16 54 108
5.2. CoaepikaHue pa3/e/ioB AMCHUILUIAHBI (10 JIeKLUSAM)
Copiep>xaHue pasziesioB AUCLUTUIMH (T10 JIEKIUSIM) TIpHUBeieHo B Tabnuie 5.2.
Tabnuiia 5.2 - CopepykaHue pa3zie/ioB AUCLUTUIMH (TI0 JIEKI[HSIM)
3 z S
g S =
CopneprkaHuve pa3zenoB JUCLUIIMHEI 110 = >
HasBaHus pasgjesnos ACP pasa AHCH s = = &
JIEKLIUSIM g g g
S g =
=Y Qg
= S
3 cemecTp
1 TexHocdepa 1 TexHochepHble TexHoreHes u TexHocdepa. Buspl u 4 OK-6, OK-
CUCTEMbI 0COOEeHHOCTH TeXHOC(hepHBIX 9
cucrem.Crcrema «YeymoBeK-MalllvHa-
cpena».
Nroro
2 CucTeMHBbIM IOAXO0 Y cucTeMHbIM | [ToHsITMe cucTeMbl U peAiCTaBAeHUs O OK-6, OK-
aHanu3 cucTeMHOCTH MUpa. CHCTeMHBbIN TTOJXO0/, 9

B UCCJIe/I0BaHUsAX X apaKTePUCTHKHY,

KJ/IacCU(PUKaLMs U CBOMCTBA
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CI/ICTEMAJIFOPI/ITM CHUCTeMHOTI'O dHa/lM13ad

HToro

3 MopenupoBaHue TexHOC(HepHbIX
CUCTeM U IIPOL[eCCOB

CcrucremMax

Mogenv 1 MofieIupoBaHue.
Knaccudukauus mopeneid. DHepro-
HTPONUMHAS KOHLIEMLIUS
onacHoCTeCHUCTeMHbIN aHaIU3 U
Mo/le/TMpOBaHKe OTMacHbIX MPOLIECCOB B
TexHOC(hepel IpUHLIUTIBI TTOBBIILIEHHUS
0e30MacHOCTH B TeXHOC(HEPHBIX

10

Htoro

10

OK-6, OK-

Nroro 3a cemecTp

18

5.3. Pazjenbl AMCHUIUIMHBI M MEX/JUCIMIT/IMHAPHBIE CBSA3M C 00ecneurnBarIUMH (MPeAbIAYIMMHI)
U ofecreurBaeMbIMH (MOC/IeYOIAMH) JUCHHIUTHHAMH
Pa3ziesnibl JUCLIATIIMHBI U MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreuruBaromMu (MpeabIIyLuMK) 1

obecrieuriBaeMbIMH (T10C/I€AYIOIIMMUI) JUCLIATTMHAMM TIpe/ICTaB-/ieHbl B Tabviie 5.3.

Tabsura 5.3 - Paszesibl AUCIUTUIMHBI M MEXX/IUCIUITMHAPHBIE CBS3U

Ne pasziesioB JaHHOM JVCLMIUIVHBI, [/1s
KOTOPBIX HE00X0IUMO U3yueHue

No HauMeHOBaHMe JUCLUIUINH obecrieunBarolMX 1 06ecrieurBaeMbIX
JUCLIUTUIMH
1 2 3
[pepiecTBytOIMe AUCLUTIMHbBI
1 Briciias matemarvka +
2  Vudopmatuka +
3 | Craructuueckasi 06paboTKa JaHHBIX +
4 TexHOTeHHbIe CUCTeMBI U 3KOJIOTMUeCKUN PUCK + +
[Tocnepyrowme AUCLUTIIVHBI
1 NHudbopMalmoHHbIe TEXHOJIOTUU B YIIPaB/I€HUN +
6e30MacHOCTbIO JKU3He/esITeIbHOCTH
2 MeHeKMeHT +
3 MopgenvpoBanue nporeccoB u 06bekToB (I'TIO 2) +
4 | [IpegauruiOMHBIN KypC + +
5 CucTeMblI 3aL[UTHI Cpeibl 0OHUTaHMUS +
6 | YmpaeneHue TexHoC(epHOU 6€301acHOCThIO + +
7 | YuebHo-Mcceq0BaTe/IbCKasi paboTa CTyZeHTOB +
8 | Punocodus + +
9 OKcriepuMeHTasbHbIe NCC/IeI0BaHUsl U CTaTUCTUYeCKast N
obpabotka pesynbraros (I'TIO 3)

5.4. CoOTBeTCTBHE KOMIIETeHI[HH, ()OPMHPYeMBbIX NMPH U3yYeHHH JUCHHUIUIMHBI, H BUJ0B 3aHATHH
COOTBeTCTBHE KOMIETEHIMH, (HOPMHUDPYEMbIX TPU W3yUeHWUW JUCLIATIIMHBI, U BUJOB 3aHATHN
TIpe/iCTaB/IeHo B Tabmwie 5.4
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Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLIMM W BUAOB 3aHATHH, (HOPMUPYyeMBIX TP W3yUeHWH

UCLIUTIJIUHBI
Bunp! 3aHaTHI
45}
=X [
2 5
& = ]
= o T (=)
=g ] c =
T [22] Sl [g°]
& S v o T
Q =g S 0 )
E v 5 T =
(3] o a, 3]
z = < S =
N = 5 S
> =¥ =
X o o
lge] O© @]
= < =
= = 8
OK-6 + + +
OK-9 + + + +

6. lnTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3a[Uu 00yueHHus
He npegycmorpeno PYII

7. JIabopaTopHbIi MPAKTHKYM
CopeprkaHue y1abopaTopHbIX paboT rnpuBezieHO B Tabsmiie 7.1.
Tabmuiia 7. 1 — ConepskaHue 1abopaTopHbIX paboT

vy L 5
B H =
S = =
Z 25
5] 0 = o 2 e
Ha3sanus paszenos CopeprkaHuve 1abopaTopHbIX paboT 2 e &
= 2 S
A o 2
= S
3 cemecCTp
3 MogenvpoBaHue TexXHOC(epHbIX [ eTepMuHUpOBaHHbIe MOZIE/IN. 4 OK-9
CUCTeM U IIPOL[eCCOB MogenvpoBaHve JUHaAMUKU MTOIYJISALUNA
TIpY HeOrpaHWYeHHbIX pecypcax
WccnenoBaHue HeJTMHEMHBIX CBOMCTB 4
JeTepPMUHMPOBaHHOM MOZeH.
MogenupoBaHye JUHaMUKU TOMY/IALUU
IIPY OrpaHUYEHHBIX pecypcax
BeposaTHOCTHBIE MOZe/TH. 4
MopenvpoBaHue Cy4alHbIX MPOLIeCCOB
B TeXHOC(epe C UCT0/Ib30BaHNeM Liernei
MapxkoBa
MogenvipoBaHre TeXHOC(HEPHBIX CUCTEM 4
C UCI0/Ib30BaHEM OPUEHTUPOBAHHbBIX
rpacoB
Nroro 16
Wtoro 3a cemecTp 16

8. IlpakTHueckue 3aHATUA
CojiepskaHue pakKTHYeCKHUX paboT nprBeieHo B Tabwuiie 8.1.

CornacosaHa Ha noprtane Ne 1956



Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT

3 <]
& z S
3 = =
Z > 3
Ha3sanus paszesnos CopeprkaHye NpakTUYeCKUX 3aHATUN § = = GE
=
S 8 =
2 ' O
= S
3 cemecTp
1 TexHocdepa u TexHoCPepHbie ITpo6sieMbl B cicTeMax YTIpaB/ieHUe B 6 OK-6, OK-
CHCTeMblI cucremaxllocTpoenre Mmozeny yepHOro 9
LMK CUCTeMBbI
Ntoro 6
2 CucTeMHBIH TTOAX0/ U CUCTeMHBIN | CHCTeMbl, CBOMCTBA cucTeMPa3BUTHe 6 OK-6, OK-
aHasm3 CUCTeMHBIX MpeJCTaB/IeHUM (CeMUHap) 9
[TpuHsiTUe pellieHUH B CUCTeMax
Ntoro
3 MogenvpoBaHue TeXHOC(epHbIX Mogenu cocTtaBa U CTPYKTYpbI 8 OK-6, OK-
CUCTEeM U TIPOLIeCCOB cucrteMbIMogzienIipoBaHye CUCTeMBbI 9
«YesoBek-mallvHa-cpesia» [lenosas urpa
«CHCTeMHBIN MOAXO0/, K IPUHITUIO
pelLeHui»
Htoro 8
Wroro 3a cemecTp 20

9. CamocTosiTe/IbHas1 padora
Buzipl caMocTosATeIbHOM paboThl, TPYA0EMKOCTh U (hOpMHUpPyeMble KOMITETEHLIUH TIPeCTaB/IeHbI B

Tabmumie 9.1.
Tabmuia 9.1 - Busibl caMoCTOSITe/TbHOM paboThl, TPYI0EMKOCTb U (hOpMHUpyeMble KOMITeTEHL[UH
4 v
5 z S
g s 5
o 2 v T
Buzpl camocrositesibHOM S > T
Hassanus paszesnos ] =Ty ®OopMbI KOHTPOJIS
paboThI S g g
S E
=S a =
o o 2
= S
3 cemecTp
1 Texnocdepa u [ToaroroBka K 3 OK-6, 3ammra otyera, KoHcriekr
TeXHOC(epHble CUCTEMbI | IPAKTUUECKUM 3aHITUSM, OK-9 CamoroAroToBKH, TecT
ceMHHapam
CamocrosiTesibHOe 4
r3yuyeHue Tem (BOIPOCOB)
TeopeTUUeCKOM 4acTH
Kypca
[TpopaboTKa eKIMOHHOTO 2
Marepuasa
Htoro 9
2 Cucremuslii oaxonq u | [logroroBka K 3 |OK-6, BricTynienue (goknaz) Ha
CUCTeMHbIN aHaIu3 MPaKTUYEeCKUM 3aHATUIM, OK-9 3aHATHY, 3allMTa OTYeTa,
ceMHUHapam Pedepar, Koncnekr
MOTIO/ITOTOBKHM, TecT
Hanucanue pedepaToB 4 CaMOTIOATOTOBKH, 1€C
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CamocTosiTesibHOE 4
r3yuyeHue Tem (BOIPOCOB)
TeopeThueCKOl 4acTu
Kypca
ITpopaboTKa JIeKIMOHHOTO 2
Marepuasa
Utoro 13
3 MopenupoBaHue IToaroroerka K 6 OK-9 3aiuTa oTyera,
TeXHOC(HEepHBIX CUCTEM U | TIPAKTUUECKUM 3aHSITUSIM, BricTyninenue (moknan) Ha
TpOLIeCCOB ceMHHapam 3aHATHUH, KOHCTIeKT
CaMOTIOATOTOBKH, TecT
CamocrosiTesibHOe 7 A ’
r3ydeHue TeM (BOIIPOCOB)
TeopeThueCKOr 4acTu
Kypca
[TpopaboTKa /IeKLIMOHHOTO 3
MaTepuasna
OdopmiieHre 0TUETOB TI0 16
nabopaTtopHbIM paboTam
Utoro 32
Wroro 3a cemecTp 54
[ToaroToBka K 3K3aMeHy 36 JK3aMeH
Utoro 90

9.1. TemsbI pedeparoB
1. Pa3BuTHe CUCTeMHbIX MpeJCTaBIeHU B UCTOPUH HAayKW U TeXHUKH

9.2. TemblI J/i1s1 CAMOCTOSITETHLHOT0 M3yUeHHsl TeOpeTU4YeCcKOoi YacTu Kypca
. MeTogpl U3yueHUs] COCTOSTHUSI TIPUPOJHOTO KOMIIOHEHTa IPUPOJHO-TEXHOTeHHOM CHUCTEeMBbI

N

(I1TC)

Metopp! yripasienus: cocrosinieM [1TC

VicTopusi pa3BUTHSI CUCTEMHBIX Ipe/iCTaB/IeHnH

CucTeMHBI aHa/IM3 KaK METOZ0JIOTHSI PellleHus] HayUHbIX U TeXHUUeCKUX Mpod/ieM
Knaccudukaryst Mozeneit

[eTrepMuHUpPOBaHHbIe U CTOXaCTUYeCKHe MOZie/v

NoUahkw

10. KypcoBas padora
He npegycmorpeno PYII

11. PediTMHrOBas cucTeMa AJIA OL[€HKH YCII€eBde€eMOCTH CTYAE€HTOB

11.1. ban/ibHBIE OLeHKH /ISl 3/IEMEHTOB KOHTPOJIA
Tabmuiia 11.1 — basibHbIe OIIeHKH A1JIs1 3/IEMEHTOB KOHTPOJIsSI

. . MakcumasbHbIN
. MakcuManbHbIN MaxkcuMasnbHbIN
DneMeHThI yueOHOM 6asin 3a mepuof, Bcero 3a
6amn Ha 1-yro KT ¢ | ©6an 3a mepuof,
JesITeTIbHOCTU mexay 2KT u Ha cemMecTp
Hayasa ceMectpa | Mexay 1KT u 2KT
KOHeL| cemecTpa
3 cemecTp
BricTynieHue (goknaz) Ha 5 5 5 15
3aHATUU
3amnura otueTa 5 5 5 15
KoHcnekT 5 5 5 15
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CaMOIIO/IrOTOBKHU
Pecdepar 10 10
Tect 5 5 5 15
JK3aMeH 30
Hapacraroym utorom 30 50 70 100

11.2. ITlepecuet 0a/I/IOB B OI|€HKH 3a KOHTPO/IbHbIE TOUKH
[TepecueT 6GanIOB B OIIEHKU 3a KOHTPOJIbHBIE TOUKHU TIPe/iCTaB/IeH B Tabuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a/IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU

bannel Ha jaTy KOHTPOIBHOW TOUKHU Ouenka

> 90% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5

Ot 70% no 89% oT MakcMMasibHOM cyMMbI OasioB Ha gaty KT

4
Ot 60% 10 69% OT MakCcHMManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% oT MakcUMasnbHOI cymMMbI OainoB Ha gaty KT

11.3. ITepecuer cymMMbI 0a/IJIOB B TPAAAMIIMOHHYIO U MEXX/yHAPOJHYIO OL|€HKY
[TepecueT cymMbl 6a/iioB B TPAAMLIMOHHYIO U MEXXIYHAaPOAHYIO OLIeHKY Ipe/CTaB/ieH B Tab/uiie
11.3.
Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAJULIMOHHYIO U MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymma 6arios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIM Ouenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
85-89 B (oueHb xopoL1110)

4 (xopolliio) (3auTeHO0) 75 -84 C (xopor10)
70 -74
65 - 69 D (ynoBneTBOpUTENBHO)

3 (YA0oB/IeTBOPUTEBHO) (3aUTEHO) 60.- 64 E (HocpeacTaenio)
2 (HeyOB/IETBODUTEILHO) (He Hioke 60 6anmoB F (HeynoBneTBOpUTENBLHO)

3auTeHO)

12. Yueb6Ho-MeTOAMUYECcKOe H HH(OPMAILMOHHOE 00ecreyeHHe AUCIUILTMHbBI

12.1. OcHoBHas 1uTeparypa
1.  AHroHoB, Anekcanap Bnagumupouu. CUCTeMHBIM aHamu3 : YueOHUK 11 By30B / A. B.
AHTOHOB. - 2-e u3/l., crepeoTHrl. - M. : Bricmias mikosa, 2006. - 452 c. (Hamuuve B 6ubmioreke TYCYP -
60 3K3.)
2. Kopuko, AHaronuit MuxaiinoBuu. CHCTeMHBIN aHamu3 : yuebHoe rocobue / A. M. Kopukog,
C. H. TlaBnoB ; ®enepanbHOe areHTCTBO 10 00pa3oBaHui0, TOMCKHIA TOCYZAPCTBEHHBI YHUBEPCUTET
CUCTeM yIIpaB/ieHus1 U Pafiv03/1eKTPoHKKY, Kadegpa aBToMaTH3MpPOBaHHBIX CUCTEM yTipaBrieHus. - ToMCK
: TMIIZO, 20009. - 198 c (Hamune B 6ubmioreke TYCYP - 18 3k3.)

12.2. lono/iHMTE/IbHAA JIMTepaTypa

1. Teopwus cuctem U CUCTeMHBIN aHanu3: YuebHoe nmocobue / Cumy M. I1., Cunmnu B. A. - 2011.
276 c. [OnekTpoHHbIii pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/669, cBoOOAHBI.

2. benos, Ilerp I'puropseBuy. CUCTEMHBIM aHa/IU3 W MOZe/IMPOBaHNWe OMNACHBIX MPOLIECCOB B
TexHochepe : yueOHoe rocobue ayis By3oB / I1. I'. Besos. - M. : Academia, 2003. - 505 c. (Hanuuue B
oubmoreke TYCYP - 1 3k3.)

3. Exanwn, Cepreii I'eopruieBuu. CHUCTEMHBIM aHa/iu3 OuocdepHbIX MporeccoB. OCHOBHbIE
KoHIenuy : yuebHoe nocobue / C. I. ExanuH ; ®efepanbHoe areHTCTBO MO 00pa3oBaHUI0, TOMCKUA
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rOCy/JapCTBEHHbIN YHUBEPCUTET CUCTeM YIIpaB/jeHUsl U pafuosieKTpoHUkH, Kadeapa KoHCTpyrHpoBaHUS
y37n0B u Aetaneii POA. - Tomck : TYCYP, 2007. - 107 c. (Hanuume B 6ubmoreke TYCYP - 93 9Kk3.)

4. Tleperynos, ®emikc ViBaHoBHU. OCHOBBI CUCTEMHOTO aHamu3a : yuebnuk / @. U. [eperynos,
®. TI. TapaceHko. - 3-e u3j. - Tomck : M3aarenbCTBO HayyHO-TeXHUUeCcKor auTeparypbl, 2001. - 390 c.
(Hamuue B 6ubmoreke TYCYP - 103 3K3.)

12.3. YueOHO-MeToANYECKOe TOCOOHEe ¥ MPOrpaMMHoOe ofecreyeHme

1. CucTeMHBIH aHa/MM3 W MOJEIMPOBaHKe TMPOLIECCOB B TexHoCdepe: YueOHO-MeTOAHUECKOE
nocobue /71 CTyZeHTOB, obyyaroruxcs o HarpasieHusiM 280700.62 «TexHocdepnasi 6e30macHOCTb» U
022000.62 «3Okosorus u mpupoaonosib3oBaHue» / Hecmesnora H. H. - 2014. 21 c. [DneKTpoHHbIN pecypc]
- Pexxum pocryma: http://edu.tusur.ru/publications/3740, cBoO0gHBIH.

2. Teopusi cucteM U CHUCTeMHbIM aHamu3: MeToguuecKude yKasaHUsl 10 TPAKTUYECKUM U
camocrosTesibHBIM paboram / Lloit FO. P. - 2012. 20 c. [OnekTpoHHBIN pecypc] - Pexxum pocryma:
http://edu.tusur.ru/publications/1516, cBOOOHBII.

3. TexHomoruss MoOJe/NWpPOBaHUS CJIOKHBIX CcUcTeM: MeToAguyeckue peKOMeHZALMh K
71ab0paTOPHBIM 3aHATHSIM M K OpPraHW3alldd CaMOCTOsSTeNbHOUM pabotwl / pobor I1. H. - 2012. 73 c.
[SnekTponHsIii pecypc] - Pexxum poctymna: http://edu.tusur.ru/publications/1597, cBobogHbI#.

12.4. Ba3bl AaHHBIX, HH()OPMALIMOHHO CIIPABOYHbIE M MOUCKOBbIE CUCTeMbI
https://yandex.ru - mouckoBasi cuctema HjeKcC
http://www.sevin.ru/fundecology/mgunews.html - ®yHzameHTabHasi IKOIOTUS
http://www.ecoinform.ru — «3kouHbOpM» - HHHOPMAIJMOHHO-aHATUTHUE CKMH TTOpTa
http://portaleco.ru — Sxosioruueckuii MopTal
http://www.ecoindustry.ru - 3kosiorusi Npor3BO/CTBa - HAyYHO-TIPAKTUUeCKUM MOpTal

AR

13. Marepua/ibHO-TeXHHYECKOe o0ecrneyeHHe JUCIUILTHHBI
MynbsTuMeuiiHast ayaAuTOpUst
KommnbroTepHbIi K/1acc

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

15. MeTognueckue peKOMeH/Jaliiy 110 OPraHU3aliuy U3y4eHUus JUCLUILINHbI
be3 pekomeHa1u.
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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 no pgucuuruiiHe (TIPAaKTUKE) WUCIOMb3YeTCs TpU TPOBeJeHUM 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

rpefiesiax CBOUX MOJIHOMOYUH

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OK-6 CrI0COBHOCTBLIO OPraHM30BaTh CBOIO PaboTy [ o/pkeH 3HaTb COBpeMeHHbIe MeTObI
paZil 10CTHKEHUsI TTOCTaB/IeHHBIX Liejier 1 CHCTEMHOTO aHa/iM3a 00BEKTOB U
TOTOBHOCTBIO K UCI0/Ib30BaHUIO TIPOLIeCCoB; 00IIre MeTorueCcKre
WHHOBALIMOHHBIX UJeH TIPUHLIUIIBI, UCTI0J/Ib3yeMble TIPU
OK-9 CrI0COOHOCTBIO TIPUHMUMATD PellleHus B TOCTPOEHNI MATEMATHHECKIX MOAE/IEN

CHCTeM, CIIOCOOBI 1]e/Iero/IaraHus v
JOCTVDKeHUS TI0CTaB/IeHHbIX Liesey,
TeXHOJIOTMH CaMOOpraHu3aLu1
J,esTe/IbHOCTH, OCHOBBI TEOPUU NIPUHATUS
pelLeHul;

JlomkeH yMeTb UCII0/1b30BaTh a/l'OPUTM
CUCTEeMHOTI'0 aHa/M3a B OTHOLLEHUH
TeXHOC(epHbIX CUCTEM; UCTIONb30BaTh
BO3MOKHOCTHU COBPEMEHHOMN
KOMIIbFOTEPHOM TeXHUKU U MPOrPaMMHBbIX
CPe/CTB /1JIsl MOZle/TUPOBaHUsI CUCTEM U JIJIst
VICCJIe/0BaHNUsI CBOWCTB MOJIe/H,

TTOJTHOMOYHIA;

OpraHu30BaTh CBOIO paboTy paau
JOCTVDKEeHUS TI0CTaB/IeHHbIX LieseH,
VICTI0/1b30BaTh MHHOBALIMOHHbIE UZIeH,
NIPUMEHSTh COBpeMeHHble TeXHOI0TMH
TIPUHATHS pelleHny, ;

[omkeH Bia/ieTh HaBbIKAMU
VICTI0/Tb30BaHUS KOMIBbIOTEPHBIX
TeXHOJIOTUH /111 MOZle/TMPOBaHUs
TIPOLeCCOB B TeXHOCdepe, CIOCOOHOCTHIO
OpraHu30BaTh CBOIO paboTy paju
JOCTW)KEHUS TIOCTAaB/IeHHbIX LieJled U
TOTOBHOCTBIO K UCITI0/Ib30BaHHUIO
WHHOBAL[MOHHBIX U/IeH, CIIOCOOHOCTHIO
NIPYHUMATh pelleHus B Mpejienax CBOMX

OO1e XapakTepUCTHKHU TOKa3aresnell U KPUTEepUeB

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

OLl€HMBaHUA KOMHeTEHI_[I/II‘/JI Ha BCeX 3TdlldaX

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTns

Bnagets

OTtmuHo (BeIcOKMH | O6maziaeT dhakTHUe CKUMHU
YPOBEHb)

U TeOpeTH4e CKUMHU
3HAHUSIMH B TIpe/ieiax
r3yuaemMoi 06/1acTu ¢
TTOHUMaHWeM TPaHUI]

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /JIsi Pa3BUTHS
TBOPUYECKUX pelleHuH,
abcTparupoBaHus

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEpIIIEHCTBYET JeHCTBUS
paboThI
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TIPUMEHUMO CTH ripobsiemMm
Xoporio (6a30Bblii | 3HaeT (akTel, TpUHIMILI, | O6/azaeT AUara30HOM Bepet oTBeTCTBEHHOCTH 3a
YPOBEHb) TMpoLiecchl, obiye MIPaKTUYeCKUX YMeHUH, 3aBeplleHMe 3a/ay B
TIOHSITHS B TIpe/ieiax TpeOyeMbIX /ISl pellieHrsT | ICC/IeI0BaHuH,
M3yJaeMoit 06/1acTh orpe/ie/iIeHHbBIX MMPo6/IeM B | TIPUCIIOCAbIMBaeT CBOe
o0s1acTu rcce[0BaHUs TIoBe/ieHre K
oOcTosiTeNIbCTBaM B
perieHUH TIpo6sieM
YnoenerBoputensH | Ob6mazaet 6a30BbIMU O6mnagaeT OCHOBHBIMHU PabGotaeT npu npsimom
0 (TIoporoBbIi 00IUMU 3HAHUSMU yMeHUsIMH, TpeOyeMbIMU | HaO/TFOIeHU U
YPOBEHb) TSI BBITIOJTHEHMS TIPOCTBIX
3azau

Tabmuia 3 — Orarbl

2 Peanu3anusi KOMIeTeHI[UH

2.1 Komnerenuusa OK-6

OK-6: criocobHOCTBIO OpPraHW30BaTh CBOKO PabOTy pajiv AOCTIKEHUs TIOCTABEHHBIX Lieedl |
TOTOBHOCTBIO K MCIO/Ib30BaHUI0 MTHHOBAL[MOHHBIX WM.

st popMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TANoB. DTarbl JOPMUPOBAHUS
KOMITeTEHLIMM, TIPUMEHsieMble /I 3TOr0 BUJbl 3aHSITUA U HCIIO/b3yeMble CpPeJCTBa OL€HUBAHMS
npe/icTaB/ieHbl B Taburie 3.
OPMHPOBAHUSI KOMIIETEHLIUU U UCIIO/Ib3yeMble Cpe/iCTBa OLleHUBaHUS

MareMaTH4eCcKUX Mozeei
CHUCTEeM, CII0COOBI
L[eJIeTo/IaraHus U
JIOCTIDKEeHHUS
[MOCTaB/IeHHEIX LIe/IeH,
TeXHOJIOTUU
CaMOoOpraHu3al|u
J1eSTe/TbHO CTH

KOMITbIOTEPHOM TEXHUKU U
TIPOTPaMMHBIX CPE/ICTB
Q11 MOJIE/TUPOBaHUSI
CHUCTEM U JIJIst
WCC/Ie[IOBaHUsI CBOMCTB
MOZIe/1, OpraHu30BaTh
CBOIO paboTy paau
JOCTYDKEHUST
TIOCTaB/IEHHBIX LeJIeH,
WCTIO0/Tb30BaTh
WHHOBAL[UOHHbIE U/IEN

CocraB 3HaTb YmeTb Bnagetb
Copeprkanue COBpPeMEHHbIe METO/bI WCIO/Ib30BaTh a/IFOPUTM | HABBIKAMU MCII0J/Ib30BaHUS
3TaroB CHUCTEeMHOT0 aHa/Iu3a CHUCTEeMHOTO aHa/Iu3a B KOMIMbIOTEPHBIX

00BbEKTOB 1 TIPOLIECCOB; OTHOILIIEHUH TeXHOJIOTUH J/s1

o0111ie MeToUYeCKHe TeXHOC(hEepPHBIX CUCTEM; MO/le/IMPOBaHUs
TIPUHLUIIBI, HCIO/Ib30BaTh TMPOL[eCCOB B TexHOCepe,
WCII0/Ib3yeMble TIpU BO3MO)XHOCTH CTI0COOHOCTHIO
MOCTPOEHUU COBPEMEHHOU OpraHu30BaTh CBOKO

paboTy paju JOCTHKeHUsI
MOCTAaB/IEHHBIX Lie/ier U
TOTOBHOCTBIO K
VICII0/Tb30BaHUI0
VHHOBALIMOHHBIX Uled

Bunpl 3aHATHI

* IIpakThueckue
3aHSATUS;

* JlaboparopHbie
3aHSATUS;

* Jlekuuuy;

* CamocTrodTenbHas
paborta;

* [loaroroBka K
JK3aMeHy;

* [IpakTuueckue
3aHSTUS;

* JlabGopartopHble
3aHSTUS;

* Jlekuuuy;

* (CamocrosiTesibHas
pabora;

* TloaroroBka K
3K3aMeHy;

* JlaboparopHble
3aHSATHS;

* (CamocTosTenbHas
paborta;

Wcnons3yemsblie
cpeAcTBa

* BricTyriieHue (Jok/ag,
) Ha 3aHATUY;

* BricTyrieHue (Jok/az,
) Ha 3aHATUY;

* BricTyriieHue (Jokiaz
) Ha 3aHAATHH;
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OLleHMBaHUs * KoHcrekr * KoHcriekT * Pedepar;
CaMOIIO/ITOTOBKY; CaMOTIO/ITOTOBKY; * DJK3aMeH;
» Tecr; * Tecr;
* Pedepar; * Pedepar;
e OK3aMeH; * DK3aMeH;
dopMy/nMpoBKa TOKasaTesield M KpUTepPUeB OL|eHUBAHWS [JaHHOW KOMITeTeHI[MM TpuBe/leHa B
Tabmumie 4.
Tabsmuria 4 — TlokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaTb YMmeTb Bnagets
OTnnyHO * HCIIOMb30BaTh * HaBbIKaMM

(BBICOKMI YPOBEHb)

* COBpeMeHHbIe MeTO/[bl
CHCTEeMHOT'0O aHa/Iu3a
00BEKTOB U1 TMPOIIECCOB;
* 0011Me MeToUUeCKHe
TIPUHIIUIIBI,
WCTIO/Ib3yeMble TIPU
TIOCTPOEHUH
MareMaTHuyeCKUX
MoOZiesiel CUCTeM;

* CrocoObI
1je/ieTiofiaraHust U
JOCTYDKEeHUST
TIOCTaB/IEHHBIX LIe/Iel;

* TEXHOJIOTUH
CcamMOOpraHu3al[uu
JesITeTbHOCTH;

aZIrOPUTM CUCTEMHOTO
aHa/iu3a B OTHOLIEHUU
TeXHOC(epHBIX CUCTEM;
* HCII0/Tb30BaTh
BO3MO)KHOCTH
COBpPEMeHHOU
KOMIbIOTEPHOU TeXHUKU
Y TIPOTPaMMHBIX CPeZICTB
JJ1s1 MOZle TUPOBaHUsI
CUCTEM U JiJist
HCCJIe/JOBaHUS CBOMCTB
MOZesy;

* OpraHM30BaTh CBOIO
paboty pagu
JOCTU)KeHUsI
TIOCTaBJ/IEHHBIX 1jeJie,
VICTI0/Tb30BaTh
VHHOBALIMOHHbIE UIE ;

HCITO/Tb30BaHUS
KOMITbIOTEPHBIX
TEeXHOJIOTHUN /151
CaMOCTOSITE/TLHOTO
MO/1e/TMPOBAHUS
TIPOLIECCOB B
TexHocdepe;

* CIOCOOHOCTHIO
OpraHW30BaTh CBOIO
paboty paau
JTOCTYDKEHUST
MOCTaB/IEHHBIX 1[e/Iel U
TOTOBHOCTBIO K
HCITO/Tb30BaHUIO
MHHOBAIIMOHHBIX UJIEH;

Xoportio (6a30BbIit

¢ COBpeMeHHbIe MeTO/IbI

¢ HCIIO/Ib30BaTh

¢ HaBBbIKaMU

* TEeXHOJIOTUH
CaMOOpraHu3arum
JiesiTeNTbHOCTH;

YPOBeHb) CUCTEMHOI'O aHau3a QJITOPUTM CUCTEMHOI'0 HUCIO/IL30BaHUS
00BEKTOB U MPOLIeCCOB; aHa/m3a B OTHOLLEHUU KOMIIbIOTE€PHBIX
* CrocoObI TeXHOC(HEepHBIX CUCTeM; | TeXHOJIOTUM JJis
LieJierosiaraHus u * OpraHu30BaTh CBOIO MO/le/TMPOBaHUs
JOCTYKeHUS paboty pagu MIpOLIeCCcoB B TexHOC(epe
TOCTaB/IEHHBIX Lie/el; JIOCTHXKeHUSsT C TIOMOLBIO
* TexXHOJIOTUU TOCTaB/IeHHBIX Lle/el; TiperiofiaBaresis;
caMOOpraHu3aluu * UCI0JIb30BaTh * CIOCOOHOCTBIO
JesTenbHOCTY; VUHHOBALMOHHEIE UEH ; OpraHM30BaTh CBOMO
pabory paau
JOCTYDKEHUS
MOCTAaBJ/IeHHBIX LieJiey ;
* TOTOBHOCTBIO K
KCI0/Ib30BaHUIO
VHHOBALIMOHHBIX UJel;
YOB/IETBOPUTENIBH | ¢ Cr1OCOOBI * OpraHW30BaTh CBOKO * CroCcoOHOCTBIO
0 (TIOpOroBeIi LleJIeroylaraHys 1 paboty pagu OpraHM30BaTh CBOO
YPOBeHb) LOCTWKeHUs AOCTHKeHUs paboty pasu
MOCTaBJ/IEHHBIX Lie/iel; MOCTaBJ/IeHHBIX Lie/lel; JOCTYDKEHUS

¢ MHCIIO/Ib30BATh
MHHOBALIMOHHbIE U/IEU ;

MOCTaB/I€HHBIX 1]e/eH ;
* TOTOBHOCTBIO K
HCIT0/Tb30BaHUI0
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MHHOBALIMOHHBIX U/JIel;

Tabmuia 5 — Orarbl

2.2 Komnerennua OK-9

OK-9: crioco6HOCTBIO IPUHKUMATh peIeHus B TIpe/ieiaX CBOUX MOTHOMOUMH.

Inist bopMHUPOBaHUS KOMITETEHIIUK HEOOXO[UMO OCYIIIeCTBUTh Psifi 3TANOB. DTarbl HOPMUPOBAHMS
KOMIIeTEHLIUM, TIpUMEHsieMble [jis 3TOr0 BUJbl 3aHSITUM W HCIIO/b3yeMble CpPeACTBa OLeHUBaHUS
Tpe/iCTaB/IeHbI B Tabsurie 5.
OPMHPOBAHUSI KOMIIETEHLIMM U UCTO/Ib3yeMble Cpe/iCTBa OLIeHUBAHUS

MaTeMaTH4eCcKux Mozenen
CUCTeM, OCHOBbI TEOPUH
TIPUHSTUS pelleHU

KOMITbIOTePHOM TeXHUKU U
TPOrpaMMHBIX CPeZICTB
JIJIST MOZIe TUPOBaHUSI
CUCTEM U JIJIse
HCCJie[JOBaHUsSI CBOVCTB
MO/ie/i, IPUMEHSITh
COBpeMeHHbIe TeXHOJIOTHUH
TIPUHSITHS pelleHui

CocraB 3HaTb YmeTb Bnanets
CopepkaHue COBpPEMEHHbIe MeTO/Ibl HCIMO/Ib30BaTh a/lTOPUTM | HABbIKaMH WCI0/Ib30BaHUS
3TaroB CHCTEeMHOI0 aHa/iv3a CHCTEeMHOT0 aHa/iu3a B KOMITbIOTEPHBIX

00BEKTOB U TIPOL[ECCOB; OTHOLLIEHU U TeXHOJIOTUM JJ1s1

o011ye MeTouueCcKue TeXHOC(HEePHBIX CUCTEM; MOZIe/TUPOBaHUs
TPUHLIUIIBI, HCIMO/Ib30BaTh TIPOLIeCCOB B TeXHOChepe,
WCIIO/Ib3yeMble MPU BO3MOXHOCTH CIOCOOHOCTBIO
MOCTPOEHUU COBpPeMeHHOM MPUHUMATh PelleHus B

ripejiesiax CBOUX
[I0JTHOMOYHI

Buabl 3aHaTHMA

* [IlpakTnueckue

* IlpakTuueckue

* JlaboparopHble

3aHATUS; 3aHSTUS; 3aHSTUS;
* JlaboparopHbie * JlabopaTopHbie * CamocrosiTeNTbHast
3aHATUS; 3aHATHS; pabora;
* Jlekuuu; * Jlekuuu;
¢ CamocTosiTe/bHast * CamocrosTenbHas
pabora; pabora;
* IloaroroBka K * TloaroroBka K
9K3aMeHy; 9K3aMeHy;
HWcnonb3yemble * Beoictyninenue (noknaz | © BoicTynnenue (moknaz | © BeicTyrnneHue (mokiaz
CpefcTBa ) Ha 3aHSITUY; ) Ha 3aHSITUY; ) Ha 3aHSITHH;
OLI€HMBaHUsA * KoHcriekr * Koncrekr * Pedepar;
CaMOTIOJTOTOBKHU; CaMOTIO/ITOTOBKH; * DJK3aMeH;
e TecT; * TecT;
* Pedepar; * Pedepar;
e OK3aMeH; * ODK3aMeH;
dopMy/nMpoBKa TOKa3aTesield M KpUTepPUeB OL|eHUBAHWS [JaHHOW KOMITeTeHI[MM TpuBe/leHa B
Tabmumiie 6.
Tabsuria 6 — IToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb Y™meTb Bnagets
OTMuyHO * HCITIOMb30BaTh * HaBbIKaMM

(BBICOKMI YPOBEHb)

* COBpEMEHHbIE METO/IbI
CHCTEMHOTO aHa/n3a
00BEKTOB U1 TMPOIIECCOB;
* 001Me MeToJUUeCKHe
TIPUHLIUTIB,
UCIIO/Ib3yeMble TIpH
TIOCTPOEHUH

aJrOPUTM CUCTEMHOTI'O
aHa/M3a B OTHOLLIEHUH
TeXHOC(epHBIX CUCTEM;
* HCII0/Ib30BaTh
BO3MO)XHOCTHU
COBpPEMeHHOU

CaMOCTOSITe/IbHOTO
HCTI0/Tb30BaHUS
KOMITbIOTEPHBIX
TEeXHOJIOTHM /ISt
MO/Ie/TMPOBAHUS
TIPOLIECCOB B
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MareMaTHuyeCKUX
MoOZiesiel CUCTeM;

* OCHOBBI TEOPUH
TIPUHSITHUS PellieHNH;

KOMIbIOTEPHOU TeXHUKU
Y TIPOTPaMMHBIX CPeZICTB
JUIsI MOZIe/TAPOBAHUS
CUCTEM U JiJist
HCCJIe/JOBaHMS CBOMCTB
MO/JIeH;

* TIPUMEHSITh
COBpeMeHHbIe
TeXHOJIOTUU TIPUHSITUS
pelleHuH;

TexHocdepe;

* CIOCOOHOCTBHIO
MIPUHUMATh TIOTHOCTbBIO
000CHOBaHHBIE PeIleH st
B TIpe/iesiaX CBOUX
[1OJTHOMOUUH ;

Xoportio (6a30BbIit

¢ COBpeMeHHbIe MeTO/IbI

¢ HCII0/Ib30BaThb

¢ HaBBbIKaMH

YPOBEHb) CHUCTEMHOI'O aHa/Iu3a QJITOPUTM CUCTEMHOI'0 UCIIOJ/IE30BaHUs
00BEKTOB U1 MPOLIeCCOB; aHa/iu3a B OTHOLLIEHUU KOMITbIOTEPHBIX
* OCHOBBI TEOPUH TeXHOC(hepHBIX CUCTEM; TEeXHOJIOTHM /ISt
TIPUHSITHUS PellleHUl; * IIpUMEHATH MoZe/InpOBaHus
COBpEMEHHEIe TMpoLIeCcCcoB B TexHOChepe
TeXHOJIOTUU TIPUHATHSA C IIOMOILIBIO
pelleHu; rperojaBare/is;
* CrocoOHOCTBIO
[IPUHUMATH YaCTUYHO
000CHOBaHHBIE peleHust
B IIpeJiesiax CBOMX
TIOJTHOMOYUH ;
YI0BNIETBOPUTE/IbH | ¢ OCHOBBI TEOPUH * [IpUMEHATH * CIOCOOHOCTBHIO
0 (TTOpOroBEIi TIPUHSITHUS PellleHUH; COBpeMEeHHbIe IIpUHUMATh pelleHus B
YPOBEHB) TeXHOJIOTUH TTPUHATHUSA rnpejenax CBOMX

pelleHul;

TTOJTHOMOUYHH ;

AedaTe/JIbHOCTH,

XapaKTepU3yIOLIUX  3Tarlbl

3 TunoBbie KOHTPO/IbHBIE 33/JaHUA
st peanu3aluy BBIIIETIEPEUMCIEHHBIX 3a/lau 0OyYeHUs] UCIIOJb3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3aflaHusl WK WHble MaTepHasbl, HeoOXoAMble 7JIs1 OLeHKM 3HaHWM, YMeHHH, HaBbIKOB M (W/IM) OIIbITa

obpa3oBaTebHOM MPOrpaMMBbl, B CIeAYIOIIEM COCTaBe.

(IITC)

— Metogpe! ynpasnenusi cocrossHueM [1TC

3.1 Bonipocbl Ha CAaMOIIOATOTOBKY
— Metoabl M3ydeHUs COCTOSIHUSI TPUPOJHOTO KOMIIOHEHTa IPUPOJHO-TEXHOT€HHOU CUCTEeMbI

— MWcropusi pa3BUTHS CUCTeMHBIX TIpeJCTaB/IeHUM
— CucTeMHBII aHa/INM3 KaK METO/[0JIOTHSI PellieHHsI HayYHBIX M TeXHUYeCKUX MpobsiemM
— Knaccudukanus mogeneit
— [NeTepMUHUpPOBaHHbIE U CTOXaCTHUUECKHE MOETN

CTPYKTypa

3.2 TecToBble 3aaHUA

— Kakoii TepMHH $B/IsSeTCSI CUHOHMMOM CHCTEMHOCTM TI0 OTHOLIEHHIO K 4Ye/l0BeYeCKOU
JieaTeIbHOCTH? A) MEXaHUCTUYHOCTh b) KnbepHeTUYHOCTh B) anropuTMUYHOCTH
— Yto obpa3syeTcsi COBOKYMHOCTbIO BHYTPeHHMX cCBsidel cuctembl? A) ¢yHkuusi B) nens B)

(opMMpOBaHUsS KOMITeTEHLIMMA B TIpoLiecce OCBOEHUs

— Jlaypear HoGeneBckoli mpeMuu, TOMYYMBLIMM 3Ty Harpajy 3a H3yueHHe HepaBHOBECHBIX
cucteM. A) Bornanos b) Bepranangu B) ITpuroxxux
— Uro Takoe Touka Oudypkarmu? A) MOMeHT o00pa3oBaHMs HOBOM CHCTEMbl M Hadajao ee
pa3BuTHsl b) mepenoMHbBII MOMEHT B pa3BUTHMM CHUCTEMBI, KOIJla HEBO3MOXXHO Tpe/CcKasaTbh ee
JanbHeUIIYI0 JTUHAMUKY
— UTOo OoTpakaroT nmparMaTUueckre Moziend? A) CylleCTBYIOLLYIO cuTyaluto b) mporHo3upyemyto
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cuTyauuro B) >xeaeMytro cuTyanuro

— Yo Takoe npobsemMHast cuTyarusa? A) CUTyalusi, KOTOPY Heo0X0AMMO U3MEHUTh B KOPOTKOE
BpeMsi b) cutyarusi, Korjja mocTaB/ieHHasl Lie/lb TIPUHLUIHAAABHO HEJOCTKUMa B) cuTyairus, Koraa
HMeIOII1eCs: PeCypChl He TO3BOJISIIOT JOCTUTHYTh MTOCTaB/IEHHOM 11e/T1

— Kakoii crioco6 Hemb3s1 UCITO/Ib30BaTh [Isl TIepeBo/ia CJIOKHOM CHUCTEMBI B pa3psi[ MPOCTHIX? A)
TIO/TyYUTh HEeJOCTAIIYI0 MH(OPMALIUIO U BK/IIOUUTE ee B MoZenb b) pa3paborarth OGosiee coBepliieHHbIE
Cpe/iCcTBa yripaB/ieHusi B) U3MeHUTH Lie/lb CUCTEMBI

3.3 TembI pedepaTtoB
— Pa3BuTHe CHUCTeMHBIX Mpe/CTaB/lIeHUH B UCTOPHUY HAyKH U TEXHUKU

3.4 TeMbl JOK/Ia/I0B
— MWcropusi pa3BUTHS CUCTeMHBIX TIpeJCTaB/IeHUM
— CuCcTeMHBIM aHa/INA3 KaK METO/[0/IOTHSI PEellIeHHs] HayYHbIX M TeXHUUeCKUX MpobsiemM
— Knaccudukanus mogeneit
— [leTepMUHUpPOBaHHbIE U CTOXaCTUUECKUe MOJeTN
— Pa3BuTHe cHCTeMHBIX MPeACTaB/IeHNIN B UICTOPUY HayKW U TEXHUKHU

3.5 DK3aMeHaLMOHHbIe BOIIPOCHI

— 1. CucteMHOCTh Kak BceoOiriee CBOHCTBO MaTepuH. 2. [ToHSITHE CUCTeMBbI U TIPe/CTAB/IEHUS O
cucTeMHOCTH Mupa. 3. CUCTeMHOCTb Uesl0BeueCKOro IO3HaHUA U [ieTe/IbHOCTH. 4. BO3HUKHOBeHUe U
pa3BUTHE CHUCTeMHBIX TMpeAcTaBaeHuil. 5. OcHOBHble cBoicTBa cucteM. 6. CocraB, CTpyKTypa U
JUHaMUKa cucTteM. 7. IIpsiMble 1 oOpaTHbIe CBsI3U B cucTeMax. 8. CHCTeMHBIN TOAX0/ B UCC/Ie[OBAHHUSIX:
OCHOBHBIe acrieKThl 9. HabmofieHre, sKCriepuMeHT U MOZIe/TAPOBAHKEe KaK MEeTO/[bI UCC/IeIOBaHUSI CUCTEM.
10. CyilHOCTh U anTOPUTM CUCTEMHOTO aHanu3a. 11. MogenupoBaHWe Kak Criocob W3yueHHs CHUCTEM,
BU/bI MoZesieli. 12. MogenvpoBaHre JUHAMUKU TOMY/ISLANA B yC/IOBUSIX HEOTPaHUYeHHbIX pecypcoB. 13.
MogenvpoBaHue AUHAMUKK TIOMYJSALMM B YC/JIOBUSIX OTPaHUYEHHBbIX pecypcoB. 14. BeposTHoCTHOe
MO/leJTMPOBaHMe Ha OCHOBe MapKOBCKHUX Iiereii. 15. MojenMpoBaHue CUCTeEM Ha OCHOBe TeopuH Irpados
16. TIpuumHbI 1 (HaKTOPLI aBapUHHOCTU U TpaBMaTu3Ma. 17. OcoOOeHHOCTH CUCTEMBI Ue/lOBeK-MallliHa-
cpena 18. MeToabl MCCIeIOBaHUSI M COBEPIIEHCTBOBAHMS Oe3omacHocTd B TexHocdepe. 19. OOiuue
TIDUHLUIIBI TIpeAyTIpeXXAeHus: npouciiecTBui. 20. OHepProsHTPONUIHAs KOHLeMKsl OrnacHoCTel. 21.
CucreMHass WHXeHepusi Kak MeTof u3yueHus U ontumusauuu UYMC. 22. IIporpamMmHo-LiesieBoe
TUIaHUPOBaHUeE W yripaB/ieHWe Oe3omacHocThio 23. CucteMa obecrieueHusi 6€30MacHOCTU B TeXHOC(epe
24. Tlokazarenn 3ddeKTHBHOCTU cHcTeMbl obecrieueHust Ge3omacHoctd 25. CHCTeMHBIA aHaIW3 H
MO/Ie/TUPOBaHKe TIpollecca BO3HWKHOBEHHS TIPOMCIIIECTBUM B TexHOCdepe: XapaKTePUCTUKA OCHOBHBIX
sTanoB 26. OcobeHHOCTH (hopManM3al[id W MO/Ie/TMPOBAHMSI OTACHBIX TPOLECCOB B TexHOChepe. 27.
Oco6eHHOCTH CUCTeMHOT0 aHa/iM3a U CUCTEMHOT0 CUHTe3a MPU MO/|e/IMPOBAaHUM OTaCHbBIX MpoLjeccoB 28.
[TnanupoBanure 3KcriepuMeHTa 29. OO0paboTka 3KcrepuMeHTanbHbIX AaHHBIX 30. OCHOBBI TeOpUH
TIPUHSITHUS pelleHU

4 MeToanyecKne MaTepHasibl
Inst obecrieuenust mpoiiecca oOyueHHst W pellieHus 3ajau 00y4yeHHsl UCTIONb3YIOTCS CIeAYIOIIe
MarepHuaIbl:
— MeTOofWYeCKHWe MaTepuasbl, OMNpejessioye TpOLeypbl OLIEHMBAaHUS 3HAaHWW, YMEeHHH,
HAaBBIKOB Y (W) ONbITa JeATeJbHOCTH, XapaKTepU3YIOIUX 3Tarnbl (OP-MUPOBaHUS KOMITETEHLVH,
corziacHo 1. 12 paboueii mporpamMMbl.

4.1. OcHoBHas iMTEeparypa
1.  AHrtoHoB, Anekcanap Bnagumupouu. CUCTEMHBIM aHamu3 : YueOHUK 11 By30B / A. B.
AHTOHOB. - 2-e u3/l., crepeoTHrl. - M. : Bricmias mikosa, 2006. - 452 c. (Hammume B 6ubmioreke TYCYP -
60 3K3.)
2. KopukoB, AHatonuii MuxaiinoBuy. CucTeMHbIN aHanu3 : yuebHoe rocobue / A. M. Kopukos,
C. H. TlaBnoB ; ®enepanbHOe areHTCTBO 10 00pa3oBaHui0, TOMCKHIA TOCYZApCTBEHHBI YHUBEPCUTET
CUCTeM yIIpaB/ieHusl U Pafin03/1eKTpoHrKY, Kadenpa aBToMaTH3MpPOBaHHBIX CUCTEM yTipaBrieHus . - ToMCK
: TMIIZO, 20009. - 198 c (Hamune B 6ubmioreke TYCYP - 18 3k3.)
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4.2. lonoHMTe/IbHAA IMTepaTrypa

1. Teopus cucTeM M CUCTeMHBIN aHamM3: YuebHoe rocobue / Cunmnu M. I1., Cumuu B. A. - 2011.
276 c. [OnekrpoHHbIi pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/669, cBo6OAHBI.

2. benos, Iletp I'puropreBud. CUCTEMHBIM aHaIW3 W MOJeNMPOBAHME OMACHBIX MPOLIECCOB B
TexHOChepe : yueOHoe mocobue st By30B / I1. I. benos. - M. : Academia, 2003. - 505 c. (Hanmuuue B
oubmioreke TYCYP - 1 3K3.)

3. Exanwn, Cepreii I'eoprueBuu. CuCTeMHbIM aHamu3 OuocdepHbIX mporjeccoB. OCHOBHbIE
KoHLernuK : yuyebHoe mocobue / C. I. ExanuH ; ®eznepasbHOe areHTCTBO 1Mo obpa3oBaHuio, ToMcKuit
rOCy/apCTBeHHbIN YHUBEPCUTET CUCTeM yTpaBieHUs U pafiio3ieKTpoHukH, Kadenpa KoHCTpyupoBaHUs
y37n0B u getaneii POA. - Tomck : TYCYP, 2007. - 107 c. (Hanuuue B 6ubmoreke TYCYP - 93 9Kk3.)

4. Tleperynos, ®emikc ViBaHoBHU. OCHOBBI CUCTEMHOTO aHamu3a : yuebnuk / ®. U. [eperynos,
®. TI. TapaceHko. - 3-e u3j. - Tomck : M3aarenbCTBO HayyHO-TeXHUUeCKor auTeparypbl, 2001. - 390 c.
(Hamuue B 6ubmoreke TYCYP - 103 3K3.)

4.3. YueOHO-MeTOANYeCKOe T0Co0He U MPOorpaMMHoOe odecrieueHne

1. CucTteMHBIH aHa/MM3 W MOJE/IMPOBaHKE TMPOLIECCOB B TexHoChepe: YueOHO-MeTOAUUECKOE
nocobue /71 CTyZeHTOB, obyyaroruxcs o HarpasieHusiM 280700.62 «TexHocdepnasi 6e30macHOCTb» U
022000.62 «3Okosorus u mpupoaonosib3oBaHue» / Hecmesnora H. H. - 2014. 21 c. [DneKTpoHHbIN pecypc]
- Pexxum pocryma: http://edu.tusur.ru/publications/3740, cBoO0gHBIH.

2. Teopusi cucteM U CHUCTeMHbIM aHamu3: MeToguuecKude yKasaHUsl 10 TPAKTUYECKUM U
camocrosiTesibHBIM pabotam / Lloit FO. P. - 2012. 20 c. [OnekTpoHHBIN pecypc] - Pexxum pgocrtyma:
http://edu.tusur.ru/publications/1516, cBOOOHBII.

3. TexHomoruss MoOJe/NWpPOBaHUS CJIOKHBIX cUcTeM: MeToAguuyeckue peKOMeHZALMh K
71ab0paTOpHBIM 3aHATHSIM M K OpPraHW3alldy CaMOCTOSTeNbHOUM pabotwl / [pobor I1. H. - 2012. 73 c.
[SnekTponHsIii pecypc] - Pexxum poctymna: http://edu.tusur.ru/publications/1597, cBob6ogHbI#.

4.4. ba3bl JaHHbBIX, HHPOPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
https://yandex.ru - mouckoBasi cuctema HjeKcC
http://www.sevin.ru/fundecology/mgunews.html - ®yHzameHTabHasi IKOIOTUS
http://www.ecoinform.ru — «3konuHbOpM» - HHHOPMAIJMOHHO-aHATUTHYE CKMH ITOpTas
http://portaleco.ru — Sxosioruueckuii mopTal
http://www.ecoindustry.ru - 3koyiorusi Npor3BO/CTBa - HAyYHO-TIPAKTUUeCKUM MOpTasl

AR
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