MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU P®D
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCVYP)
YTBEPXIAIO
ITpopekTop no yueGHOM paboTe
II. E. Tposn
«_» 20

PABOYA S ITPOTPAMMA VUEBHOM JIUCLIUTTJIMHBI
CucTeMHBI aHAJIU3 U MOIeJTMPOBAHNE MPOLECCOB B TeXHOC(hepe

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noarotoBku (cnernuanbHOCTh): 05.03.06 Iko/10rUsi M IPUPOIOIIOJIL30BAHNE
HanpaenenHocts (ipoduiib): IKOIOTUs U NPUPOAON0JIH30BAHUE

dopma oOyueHUs: OUHaASA

QaxynpreT: PK®, PagnokoHcTpyKTOpCKHi GaKyJIbTeT

Kadenpa: PATIM, Kadenpa paanodieKTpOHHBIX TEXHOJIOTHH 1 IKOJIOTHY€CKOT0 MOHUTOPUHTA
Kypc: 1

Cemectp: 2

Y4eOnsiii mnan zHabopa 2017 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 2 ceMecTp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 IIpaxTryeckue 3aHATUA 36 36 4acoB
3 Bcero aymuTopHbIX 3aHATHN 72 72 4acoB
4 CamocTosiTenbpHas padboTa 108 108 4acoB
5 Bcero (0e3 ax3aMeHa) 180 180 4acoB
6 OO0m1as Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E

HuddepenurpoBaHHbIi 3a4eT: 2 cEMeCTp

Tomck 2017
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nporokot Ne 50  oT « 26 » 5 2017 1

JIMCT COI'JIACOBAHUI

PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeNLHOTO CTaHAapTa Bhiciiero oopazoBanus (PI'OC BO) no HampaBieHHIO MTOATOTOBKH (CIIEIIHATLHO-
ctr) 05.03.06 Dxonorust ¥ MPUPOIOTIOIB30BaHKe, yTBepxkAeHHOTo 11 aBrycra 2016 roma, paccMOoTpeHa U

YTBEPXKACHA Ha 3aceqaHnu Kapempsl «_ » 20 rona, mpoTtokon Ne
PazpaboTunk:
noueHTt kap. POTOM H. H. HecmenoBa

3aBenyromuii odecrieunBaroien kag.
POTOM B. U. Tyes

Pabouas nporpamma corsnacoBana ¢ (pakynbTeToM, NpoQUINpPYyIOLIei U BhITycKatolen kadeapamu

HallpaBJICHUS ITOATOTOBKU (CHGLII/IaHLHOCTI/I).

Jlexan PK® [. B. O3epkun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

POTOM B. U. Tyes
DKCHepr:

npodeccop kapeapa POTOM I'. B. CmupHOB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
MpUOOpPETEHUE CTY/ICHTAMU 3HAaHUM ¥ HABBIKOB TI0 CUCTEMHOMY aHAJIM3y U MOJCIUPOBAHUIO TIPO-
[[ECCOB B TeXHOC(hepe, TEOpUU U MPAKTUKE TMOCTPOCHHS M pean3alliid KOMITBIOTEPHBIX MOZENEH CIIOoXK-
HBIX CHCTEM; OBJIQJICHHE CIIOCOOHOCTHIO MCITOJIb30BaTh CUCTEMHBIA aHAIU3 JJISI PEHICHUS TII00aTbHBIX U
PETHOHANBHBIX T€OJOTHUECKUX POoOIeM

1.2. 3agaun IMCHMIIINHBI

— Tlo3HaKOMHUTBCSI C COBPEMEHHBIMU MPEICTABICHUSIMU O CHCTEMHON OpraHU3aIi MUpPa

—  OCBOWTH MOHATHE CHCTEMBI, KJIACCU(DHUKAITUIO CHCTEM, CBOMCTBA CUCTEM

—  Ilo3HAaKOMUTBCS C IOHSATUSIMHU «MOJIENB» U «MOJCTHPOBAHUEY, U3YUYUTh BUBI MOJETEH

— N3yuuTh anropuT™M CHCTEMHOTO aHAJIN3a U OCOOCHHOCTH €T0 MPUMECHECHHS ITPU MCCIICTOBAHUT
TEXHOC(EPHBIX CUCTEM

— Hayuutbesa pa3zpabateiBaTh MOJeNU TEXHOC(HEPHBIX CHCTEM C MCIOJIb30BAaHHEM MaTeMaTuye-
CKOTO armapara U IporpaMMHBIX CPEJICTB

— Hayuntbcs nmpuUMeHATh CUCTEMHBIN aHAIN3 AJS PEHICHUS TT00AbHBIX U PETHOHAIBHBIX T€0-
JIOTUYECKUX MPOoOIeM

2. MecTo nmucuuiiiuebl B cTpykrype OITOII

Juctumnuaa «CUCTeMHBIN aHANU3 U MoJeIrpoBaHue mpoieccoB B TexHochepe» (b1.5.23) otHo-
cutcs k 67oky 1 (6a3oBast 4acTh).

[TpenmecTBYIOUMMEI TUCITUILIMHAMY, (POPMHUPYIOIIMMU HavdallbHbIE 3HAHWS, SBISIOTCS CIEAYIO-
e aucturuiabl: Uaopmatuka. 'YC B 3xon0THN ¥ IPUPOIONIONB30BaHI, MaTeMaTuka.

[TocnenyromumMu TUCIUIUTHHAME SBISIOTCS: MoaenupoBanue mpoieccoB u oobektoB (I'T102),
Craructuueckas oOpaboTKa MaHHBIX, TEXHOTEHHBIE CHCTEMBI M JKOJIOTHYECKUM PUCK, DKOIOTHUYECKAs
AKCIEPTH3a, DKOJOTUYECKUN MEHEKMEHT, DKCIePUMEHTAIbHbIE MCCIIECOBAHUS U CTATUCTUCTUYECKAs
obpabotka pesynbrato (I'TIO3).

3. TpeGoBanusl K pe3yJibTATAM OCBOEHMS JUCUMILIHUHBI

[Tponecc n3yyeHus JUCUMIUIMHBI HApaBiieH Ha (JOPMHUPOBAHUE CIEAYIOIIUX KOMIETSHIIUI:

— TIK-17 crtocoOHOCTBIO pemiaTh T00adbHbIe H PETHOHABHBIE T€0JIOTHYECKUE MTPOOIEMBI,

B PE3YIbTATC U3YUCHUS JUCHUIIIIMHBI CTYJACHT NOJIZKCH:

—  3HATh MPHUHIUIBI CHCTEMHOTO MOX0/a K UCCIEIOBAHUIO CIIOKHBIX CHCTEM Pa3IMYHOU TPH-
POJIBI; O COBPEMEHHBIX TMHAMHYECKUX MPOLIEccax B MPUPOJIE U TexHOochepe, o cocTostHuU reocdep 3em-
JIM, SKOJIOTUU U 3BOIONUU OHOC(Ephl, MO0ATBHBIX SKOJOTHUECKUX MPoOiieMax, COBPEMEHHBIE METO/IbI
CHUCTEMHOTO aHallu3a OOBEKTOB W IMPOIECCOB; aJTOPUTM CHUCTEMHOTO aHaju3a; OOIIME METOANYECKHE
MMPUHIMUIIBI, UCIIOJIB3YCMBIC ITPH NOCTPOCHUN MATCMATHYCCKUX Moz[eneﬁ CUCTCM; IOAXOAbl K PCIICHHIO
I7100aIbHBIX U PETHOHAIBHBIX T€OJIOTHYECKHUX MPOOJIEM C TOMOIIBI0 CHCTEMHOTO aHAIHM3a

- YMETDb [IPUMCHATH CUCTEMHBIN IIOAXOd AJIsA UCCIIEA0OBAHUA CIIOXKHBIX CUCTEM paSJII/I‘-IHOf/'I npu-
POJIbI; MPUMEHSTH 3HAHHS O COBPEMEHHBIX JTUHAMUYECKHX TPOIIeccax B MPUPOE U TEXHOC(HEpE, O COCTO-
STHUU Teocdep 3eMIIH, SKOJIOTHH U IBOJIONUU Orocdepsl, ro0aTbHBIX IKOIOTHYECKUX MpodiieMax, Hc-
M0JIh30BaTh AJITOPUTM CHCTEMHOTO aHAIHM3a B OTHOUICHWU TEXHOC(PEPHBIX CHCTEM; HCIOJIb30BaTh BO3-
MOXHOCTHU COBpeMeHHOfI KOMHLIOTepHOfI TCXHUKHU U MMPOrpaMMHBIX CPCACTB JIsI MOACIIMPOBAHUA CUCTEM
U JUUTSl KCCIICZIOBAHMSI CBOMCTB MOJICIIH; PEIaTh ITI00abHBIE H PETHOHAIBHBIC T€OJIOTHIYECKHE TIPOOIEMBI

—  BJIaJIeTh METOJIOJIOTHEH CUCTEMHOTO TIOX0/la M METO/IaMU CUCTEMHOTO aHAIM3a; 3HAHUSIMU O
COBPEMEHHBIX IMHAMHUYECKUX MPOIeccax B MPUPOJIE B TEXHOC]EPE, O COCTOSTHUU reocep 3eMITH, IKOJIO0-
TMA W DBOJIONMH Ouocdepsl, TI00aTBHBIX JKOJOTHUECKUX MpoOJieMax, HaBBIKAMH HCIIOJIB30BAHHUS
KOMITBIOTEPHBIX TEXHOJIOTHH JIJIsi MOJICIIMPOBAHUS MPOIIECCOB B TeXHOC(DEpe; CIOCOOHOCTRIO periarh Io-
OaJbHBIC U PETHOHAILHBIC TEOJIOTHUECKUE TIPOOIIEMBI

4. O0beM IMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 5.0 3aUeTHBIX eIMHUILIBI U IIPECTaBIeHa B Ta0Ouu -
ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh TUCITUILUIHHBI

Bunbl yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
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2 ceMecTp

AynuTtopHble 3aHATUSA (BCETO) 72 72
Jlexuun 36 36
[IpakTnueckue 3aHATHS 36 36
CamocrosTenbHas paboTa (Bcero) 108 108
[TpopaboTka JICKIIMOHHOTO MaTepHraia 14 14
CamocTosTenpHOe H3ydeHne TeM (BOIpOCoB) 38 38
TEOPETUYECKOM YyacTu Kypca

Hanucanue pedeparos 20 20
[ToaroroBka K MpakTUUYECKUM 3aHATHUSIM, CEMUHApaM 36 36
Bcero (0e3 ax3amena) 180 180
OO61mas Tpy1I0eMKOCTh 4 180 180
3aueTHble EquHuib 5.0 5.0

5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIMHBI K BUALI 3aHATHHA

Paznensl IUCUMIUTMHEI ¥ BUABI 3aHATHH PUBEACHBI B Ta0mmie S.1.

Tabmuia 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

= g
iz o, = o)
5 5 | 5 2 5
= o e o 9 =
5 s : 2 > 5
Ha3Banwus pa3nenoB TuCHUATLTAHB 2 & 5 o O & =
= 2 c | 57 s 2
= E 23 E:
- g | fe e=
| 2
@
2 cemectp
1 Texrocdepa u TexHOC(HEPHBIE CUCTEMBI 8 10 28 46 [K-17
2 CucTteMHBIN TTOJIXO U CUCTEMHBIN aHAJIN3 8 10 44 62 [IK-17
3 MoaenupoBaHue TEXHOC(EPHBIX CUCTEM H 20 16 36 72 IK-17
IPOLIECCOB
Hroro 3a cemectp 36 36 108 180
Hroro 36 36 108 180
5.2. Conep:kanue pa3ieioB IMCUUILIMHBI (110 JIEKIUIM)
CopeprkaHue pa3iesaoB TUCIUILINH (TI0 JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuua 5.2 - CogepxaHue pa3aesoB IUCHUIUIMH (TI0 JEKIHUSIM)
3 =
: | i3
ConeprkaHue pa3zienoB JUCIUILTUHBI [0 ¥ >
HasBauus pa3ienos AP pasi et = g g
JIEKIHSIM 9 5 &
X g8 =
Y o 2
= S
2 cemectp
1 TexHocdepa u TexHocpepHbIE Texnorenes u Texnocdepa. Buasl u oco- 8 [IK-17
CHCTEMBI O0eHHOCTH TexHOC(hepHbIX cucTeM.CucTe-
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Ma «I‘ICJ'IOBGK—MaH_II/IHa—CpeI[a».

HUroro

2 CHUCTEMHBIN MOAXOI U CUCTEMHBIH
a”HaIN3

[ToHsiTHE CUCTEMBI U IPEACTABIEHUS O
CUCTEMHOCTH MHpa. CUCTEMHBIN MOIXO
B MCCJIEIOBAHUAX X ApAKTEPUCTUKH, KI1ac-
cuduKaus 1 CBOUCTBAa CUCTEMAITOPUTM
CHCTEMHOTO aHaI13a

HUroro

IK-17

3 MopenupoBaHue TeXHOCHEPHBIX
CHCTEM U IPOIIECCOB

Mognenu u moaenupoBanue. Kinaccugpuka-
UST MOJIeTIe. DHEProO-3HTPOINUIMHAS KOH-
nemnmusg onacHocteHCUcTEMHBIN aHaIN3
Y MOJICJTMPOBaHUE OMACHBIX MTPOIIECCOB B
texaochepel [puHIIUTIBI TOBBITIIEHUS O€3-
OTAaCHOCTH B TEXHOC(EPHBIX CHCTEMax

20

HUroro

20

[K-17

Hroro 3a cemectp

36

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMININHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)

U obecneynBaeMbIMU (MOCJAeAYIOUNIUMH) JUCHUNIIMHAMUA
Paznensl AUCTIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMMU (TIPEABIAYIIUMA) H
obecrneunBaeMbIMH (ITOCIEIYIOIMMU ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabumie 5.3.

Tabmura 5.3 - Paznensl AUCIUIUIHMHBI 1 MEXIUCITUIUTMHAPHBIE CBI3U

HawnmenoBanue JUCHUITIINH

Ne pa3nenoB gaHHON AMCLUIUINHBL, IS
KOTOPBIX HEOOXOMMO U3yUeHUE
o0ecreynBaroLX 1 00eCeunBacMbIX

JTUCLMILIINH

1

[IpenmecTByronme qUCUUILIMHBI

HUN

1 Undopmaruka. ['MIC B sxo0n0THM ¥ IPHPOJONIOIH30BA-

2 Maremartuka

[Tocnenyrouiye TUCHUTIITUHBI

1 Monenuposanue npoueccoB 1 00bektoB (I'TI02)

2 Crartuctudeckas 00paboTKa JaHHBIX

3 TexHOT€HHBIE CUCTEMbI U SKOJIOTUYECKUA PUCK

4 DKkonorudeckast IKCrepTu3a

5 DKOJIOrHueCcKuil MEHEIKMEHT

6 DKCrieprMeHTaTbHbIC HCCIICAOBAHUS U CTATHCTHCTHYE-
ckast oopadoTtka pesynsrato (['TIO3)

+

+

5.4. CooTBeTCTBHE KOMIIETEHIU, GOPMUPYEMBIX NPU U3Yy4YeHUH TUCHUTIINHBI, U BUA0B 3aHATHH

CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IWUCHUIUIMHBI, W BHIOB 3aHATHA

MpeICTaBICHO B Tabimiie 5.4

Tabmura 5.4 — CooTBEeTCTBHE KOMIIETCHIIUN U BUJIOB 3aHIATUH, (POPMHUPYEMBIX TIPU W3YYEHHUH TUCITHILIH -

HbI

Bunel 3ansatuit

q)OpMBI KOHTPOJIA
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Komnerenuuu
Jlexmun

[K-17 +

+ | I[IpakTHdeckue 3aHATHS
+ | CamocTrosTenbHas pabota

Koncnekr camonoaroroBku, Bei-
CTyIUICHHE (I0KJIa/1) Ha 3aHATHH,
Tect, Pedepar, Otyer no npaktu-
YECKOMY 3aHSITHIO

6. UnTepakTBHBIE MeTOABI M GOPMBbI OPraHU3alMU 00yYeHUs

He npenycmorpeno PYII

He npenycmotpeno PYII

7. JIaGopaTtopHbie padoThI

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HaunmeHnoBaHMe MpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmiie §.1.
Tabmuia 8. 1 — HaumeHoBaHME MPAKTUYECKHUX 3aHITHI (CEMUHAPOB)

8 SR
I -
s | i
HanMeHoBaHMEe IPAKTUYECKUX 3aHATUN =] )
HasBanus paznenos z - =
(cemuHapoB) 2 s 2
= o, =
2 o' g
= S
2 ceMecTp
1 Texnocdepa u TexHochepHbIe [IpobGnemsl B cucTtemax YnpaBiieHUE B CH- 10 |TIK-17
CHUCTEMBI cremaxllocTpoenne Moaenu 4epHOro
SIUKA CUCTEMBI
Uroro 10
2 CHUCTEeMHBIM ITOIX0 B CUCTeMHBIM | CHCTEMBI, CBOMCTBA cucTeMPa3BuTHe CH- 10 TIK-17
aHanu3 CTEMHBIX IpescTaBiIeHui (cemunap)llpu-
HSATHE PEIICHUN B CUCTEMAX
Hroro 10
3 MopaenupoBaHue TeXHOC(HEPHBIX Monenu coctaBa U CTPYKTYpPbl CUCTEMBI- 16 |IIK-17
CUCTEM U IIPOLIECCOB MonenupoBanue cuctemsl «YenoBek-
MaimHa-cpena»/lenosas urpa «Cucrem-
HBIW MOAXOJ K IPUHATHIO PELIECHUID)
Uroro 16
Hroro 3a cemectp 36

9. CamocTrosiTesqibHasi paboTa

Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHpyeMble KOMITETEHITMH TPECTaBICHbI B

Tabimue 9.1.
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Tabmuia 9.1 - Buasl caMoCTOSTETbHON paboThI, TPYIOEMKOCTh U (pOpMUpPYEMbIe KOMIIETCHLIUU

3 @]
2 z E
L
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
=3 ez
a e g
= S}
2 ceMecTp
1 Texnochepa u [ToaroroBka k mpakTuue- 10 |IIK-17 Koncnekr camonoaroron-
TeXHOC(EepHbIE CUCTEMBI | CKUM 3aHSATHUSM, CEMHHA- ku, OTYeT 1O MpaKTHye-
pam CKOMY 3aHATHIO, TecT
CamocTosiTeNnbHOE U3yUe- 14
HHE TeM (BOIIPOCOB) TEOpE-
TUYECKOM YacTu Kypca
[IpopaboTka TeKIHOHHOTO 4
MaTepuana
Hroro 28
2 CucTeMHBIN ITOAX0d U [ToaroroBka k mpakTuue- 10 |IIK-17 Brictymienne (moxmnam) Ha
CHUCTEMHBIN aHaIN3 CKHM 3aHSTUSAM, CEMHHA- 3aHsaTHH, KoHCIeKT camo-
pam noAroToBKkH, OTUET MO
Harmucanme pedeparos 20 MPaKTUYECKOMY 3aHSITHIO,
Pedepar, Tect
CamocTosTenbHOE U3yye- 10
HHUE TeM (BOIIPOCOB) TEOpE-
TUYECKOHN 4acTu Kypca
[IpopaboTka JIeKIIMOHHOTO 4
MaTepuana
Hroro 44
3 MopenupoBaHue [ToaroroBka k mpakTuue- 16 |TIK-17 Brictymienue (noknan) Ha
TEXHOC(HEPHBIX CUCTEM U | CKUM 3aHSTHIM, CEMUHA- 3aHsATHH, KOHCIIEKT camo-
IIPOLIECCOB pam noAroToBku, OTYET Mo
MIPAKTHYECKOMY 3aHSATH
CamocTtosTenbHOE U3yue- 14 Tpa CCKOMY 32 1o,
T
HHE TeM (BOIIPOCOB) TeOpe- ec
TUYECKON 4acTu Kypca
[IpopaboTka JIeKIIMOHHOTO 6
MaTepuana
Hroro 36
Hroro 3a cemectp 108
Hroro 108

9.1. Tembl pedepaTon
1. Pa3BuTHE CUCTEMHBIX NPEICTABICHUI B UICTOPHU HAYKU M TEXHUKU

9.2. TemMblI AJ151 CAMOCTOSATEIbHOT0 H3YYEeHUS] TEOPETHYECKOI YacTH Kypca
Knaccudukanus moaenei
HeTepMI/IHI/IpOBaHHBIC U CTOXaCTUYECCKUEC MOACIIN
Hctopus pa3BUTHS CUCTEMHBIX MPEICTABICHUI
CHCTEMHBIN aHAIN3 KaK MCTOHOJIOTUA PCHICHUS HAYYHBIX U TCXHUYCCKUX HpO6JIeM
MeTtoapl M3y4eHHs COCTOSIHUSA MPUPOJHOTO KOMIIOHEHTa MPHUPOTHO-TEXHOTEHHOM CHCTEMBI

Nk =

(IITC)
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6. Meronp! ynpasnenus coctosiauem [1TC

10. KypcoBasi paGora (IpoexT)
He npenycmorpeno PVYII

11. PeliTuHrOBasi cucreMa AJISl OHCHKH yCII€BA€MOCTHU CTYACHTOB

11.1. BaniabHbIe OLlEeHKH VIS 3JIEMEHTOB KOHTPOJIS
Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MakcumanbHbBIN MakcumanbHbBIN
DneMeHTHl y4eOHOI OaJut 3a nepuos Bcero 3a
6amt Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NEeITENbHOCTH mexay 2KT u na ceMecTp
Hayana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
2 cemectp
BricTynienue (noknan) Ha 10 10
3aHATUU
KoHcnexT camMmomoaroros- 10 10 10 30
KU
OTyer 1o NpakTUYECKOMY 7 7 7 21
3aHATHUIO
Pedepar 9 9
Tect 10 10 10 30
Wroro makcumyM 3a nepu- 27 46 27 100
on
Hapacratomum nurorom 27 73 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecuet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIC TOUKH MpeACTaBiieH B Tadymie 11.2.
Ta6muma 11. 2 — Ilepecuet 6aJIOB B OLIEHKH 32 KOHTPOJIbHbIE TOYKH

bainel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cymMMBbl OaioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OT MakcUMaIbHOM cyMMbl OaiioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU cCyMMBbI OasuioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[Tepecuer cymMMBl 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBICH B TalOmuIe

”llegﬁnua 11. 3 —IlepecueT cymMMbl 6AJUIOB B TPAJAUIIMOHHYIO U MEXTYHAPOJIHYIO OLIEHKY
HtoroBas cymma 0aos,
Onenka (I'OC) YYMTHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)
4 (xopor10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTrBopuTeanHO)
3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
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2 (HEeyZIOBJIETBOPUTENHHO) (HE

Hwxe 60 6ayuios F (HeynoBieTBOPUTEIHHO
3a4TEHO) (neyn p )

12. YuyeOHO-MeTOAUYeCKOE U MH(OPMAIIMOHHOE O00ecTieyeHHe TUCHMILINHBI

12.1. OcHoBHas JuTepaTrypa

1. AHTOHOB, Anekcannp BmagumupoBud. CucTteMHBbIN aHanmu3 : Y4eOHUK s By30B / A. B.
AHTOHOB. - 2-¢ u31., crepeoTurl. - M. : Beicmast mkona, 2006. - 452 c. (Hanuune B 6ubmmorexke TYCYP -
60 »K3.)

2. KopuxkoB, Anaronuiit Muxaiinoud. CucTeMHBIN aHanu3 : yueoHoe nmocobue / A. M. Kopukos,
C. H. ITaBnoB ; denepanpbHOE areHTCTBO MO 00pa3oBaHui0, TOMCKHI TOCYIapCTBEHHBI YHUBEPCHUTET CH -
CTEM YIPABICHUS U PATUOIICKTPOHUKH, Kadenpa aBToMaTH3NPOBAHHBIX CHCTEM YIpaBiieHUs. - TOMCK :
TMILO, 2009. - 198 ¢ (manmume B Oubdmmoreke TYCVYP - 18 9k3.)

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. Teopus cucreM u cUCTeMHBIH aHanu3: YdyeOHnoe mocodbue / Cunma M. I1., Cumna B. A. - 2011.
276 c. [DnexTponHsbIit pecypc] - Pexxum moctyma: http://edu.tusur.ru/publications/669, nata obpaiieHus:
26.05.2017.

2. benos, Ilerp I'puropreBrd. CUCTEMHBIN aHAIU3 U MOJEIUPOBAHUE OIMACHBIX MPOLIECCOB B
texHochepe : yuebnoe nocobue ans By3oB / I1. I. benos. - M. : Academia, 2003. - 505 c. (Hanuuue B
ounbmmoreke TYCVYP - 1 3k3.)

3. Exanwun, Cepreii ['eoprueBnu. CuctemHblil aHanu3 6uochepHsix npoueccoB. OCHOBHBIE KOH-
nenuuu : yueoHoe nocoodue / C. I'. Exanun ; @enepanbHoe areHTCTBO MO 00pa3oBaHUIO0, TOMCKHIA TOCY-
JApCTBEHHBI YHUBEPCHUTET CHCTEM YIpaBICHHUS U paauodekTpoHuku, Kadeapa koHCTpyupoBaHUs
y310B u aeraneir POA. - Tomck : TYCVYP, 2007. - 107 c. (mHanuuue B 6ubmuorexe TYCVYP - 93 3k3.)

4. Tleperynos, ®enuxc MBanosuy. OCHOBBI cUCTEMHOTO aHanu3a : yueOnuk / @. 1. Ileperynos,
®. II. TapaceHnko. - 3-e¢ u3a. - Tomck : M3parenbcTBO HaydyHO-TEXHUYECKON auTepaTtypsl, 2001. - 390 c.
(mamuune B 6ubmmorexke TYCVYP - 103 5k3.)

12.3 YueOHO-MeTOAUYECKHE MOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. CuctemHbIi aHAINU3 U MOJEIIMPOBAHUE MTPOLIECCOB B TeXxHOC(hepe: YueOHo-MeToIuuecKoe mo-
cobue ast CTyIeHToB, oOydaromuxcs mo HampasieHusM 280700.62 «TexHocdepHas 0€30MacCHOCTHY U
022000.62 «Dxonorus u npupozomnonbp3oBanuey» / Hecmenosa H. H. - 2014. 21 c¢. [DnekTpoHHBIN pecypc]
- Pexxum noctyna: http://edu.tusur.ru/publications/3740, nata obpamenus: 26.05.2017.

2. Teopust cucteM M CHUCTEMHBIN aHanu3: MeToauueckue yKa3aHHs MO MPaKTHUYECKHUM M camo-
crostenbHbIM paboram / Loit FO. P. - 2012. 20 c. [DnekrponHslii pecypc] - Pexum mocryma:
http://edu.tusur.ru/publications/1516, nara obpamenus: 26.05.2017.

3. TexHOMOTUs MOAETHPOBAHUS CIOXKHBIX CHCTeM: MeToInueckrue peKoMeHaalru K 1abopatop-
HBIM 3aHATHSIM M K OpTaHHM3allii caMocTosATenbHOM padoTel / Ipobort I1. H. - 2012. 73 ¢. [DneKTpoHHBIHA
pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/1597, nata ob6pamenus: 26.05.2017.

12.3.2 YuyeOHO-MeTOAMYecKHe TOCOOMS 1JIs1 JIML € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

Y4eOHO-MeToqUeCKre MaTeprabl sl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromuxcs
U3 4YMCia MHBAJIUAOB NPEJOCTaBIAIOTCA B QopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSIM HX 3/10pOBbS U
BOCHIPUATHS HHPOPMALIUH.

JLst i1 ¢ HapylIeHUsIMM 3peHus:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUEHHBIM HIPUPTOM.

JL1st 1M1 ¢ HAapYLIeHUusIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

J1s1 1ML ¢ HapyIIeHUsIMM ONIOPHO-ABUTaTeJIbHOI0 annapara:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B Ie4aTHOU hopme.
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12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMBbI B Tpedyemoe
NporpaMMHoe odecredeHune

https://yandex.ru - nouckoBas cucrema SIHIEKC

http://www.sevin.ru/fundecology/mgunews.html - ®ynnameHTabHAS YKOTOTUS

http://www.ecoinform.ru — «9xouHpopm» - HHPOPMALMOHHO-AaHATUTHIECKUIA TOPTAJ

http://portaleco.ru — Dxonorudeckuii mopTan

http://www.ecoindustry.ru - OKoJI0THsI TPOU3BOJICTBA - HAYYHO-TIPAKTUYECKHUI MMOpTa

Nk W=

13. MarepuajbHO-TEXHMYECKOE 0O0ecneuyeHue JUCIUIINHBI
13.1. O0ue Tpe6oBaHUSI K MATEPHAJIBLHO-TEXHUYECKOMY 00eCleYeHH 0 TN CIUTIINHbI

13.1.1. MarepuajibHO-TeXHUYECKOe o0ecnevyeHHe sl JIEKIIMOHHBIX 3aHATH I
Jnst mpoBeneHus 3aHATUN JIEKIMOHHOTO THIIA, TPYNIOBBIX U UHANBUYAIbHBIX KOHCYJbTAIUH, Te-
KYIIIETO KOHTPOJISI ¥ IPOMEKYTOYHOM aTTeCTAIlMH UCIIONIb3yeTCs yueOHast ayuTOpHs, C KOJIMYECTBOM I10-
CaJIOYHBIX MeCT He MeHee 22-24, 000opyIoBaHHAs JOCKOW M CTaHAApTHOH ydueOHOI mebenbro. MMmeroTes
HaTJISITHBIE TTOCOOMS B BUJIE TIPE3CHTAIIMI 110 JICKITMOHHBIM pa3jiesiaM JUCITUTUTHHBI.

13.1.2. MaTrepuajibHO-TEXHUYECKOE o0ecneuyeHue 1Jisl NPAKTHYECKUX 3aHATHIl

st mpoBeieHHsI TPaKTUYECKUX (CEMUHAPCKUX) 3aHATHIM UCIIOJIb3YeTCsl yueOHasi ayuToOpHs, pac-
noyiokeHHast 1o aapecy 634034, Tomckast o6macTs, . Tomck, Jlennna nip-kT, a. 40, 3 stax, ayn. 314. Co-
cTaB 00OpymoBaHMs: YdeOHas MeOenb: KOMIBIOTEPHBIA CTON-171mT, y4eOHbIiH cTon- 9, cTymbsi-37 mrT.;
JIOCKa MarHUTHO-MapKepHas - [ 1IT.; KOMITbIOTEpHI Kitacca He Hike Intel Pentium G2020 -18 miT.; TeneBu-
30p Samsung- 1T, Mcnone3yeTcst TUIIEH3MOHHOE MTPOrpaMMHOE 00ecTieueHre, MTaKeThl BEpPCUEH HE HUXKE:
Microsoft Windows XP Professional with SP3; Microsoft Windows 7 Professional with SP1; Microsoft
Office 2007; Mathcad 13.1. Kommeroreps! nogxmroueHsl k cett MHTEPHET u oGecnieunBaior nocTym B
AIIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTeNbHYIO Cpely YHUBepcuTeTa. Mimeercs moMenieHus st Xpa-
HEHUS U MPOPUIAKTUYECKOT0 0OCITY)KMBaHUs y4eOHOro 000pyI0BaHUS.

13.1.3. MaTepuaJbHO-TeXHUYECKOe o0ecnedeHue I CaMOCTOATEIbHOH padoThl
st caMocTosITeNIbHON pabOThI UCTIONIb3yeTCs yueOHasi ayauTopus (KOMITBIOTEPHBIN Kilacc), pac-
nojoxeHHast o anpecy 634050, r. Tomck, np. Jlenuna, 40, 2 srax, aya. 233. CoctaB 000pyIOBaHHS:
yueOHast mebenb; kommbloTephl kiacca He Hike [I9BM INTEL Celerom D336 2.81T1. - 5 miT.; KoMIbio-
tepsl noxakmoueHbl k ceth UHTEPHET u obecreunBarOT AOCTYN B AJIEKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCUTETA.

13.2. MaTepuajbHO-TeXHHYeCKOe o0ecriedyeHre JUCIUIITHHBI ISl JIMI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMH 310POBbS

OcBoenue auctuminHbl dunamu ¢ OB3 ocyiiecTBiseTcs: ¢ UCIOIb30BaHUEM CPEACTB 00ydeHHUs
00I11ero ¥ CHenHuaIbHOrO Ha3HAUYCHMSL.

[Tpu 0OyueHHH CTYJCHTOB ¢ HAPYIWIEHUSIMH CJIyXa MPeIyCMOTPEHO UCIOIb30BAHUE 3BYKOYCHIIHU-
BAalOIIEH anmapaTypbl, MYIbTUMEAMWHBIX CPEICTB M JPYTrUX TEXHUUYECKUX CPEACTB IpUeMa/Tiepesauut
yueOHOI HHpOpPMAaIUK B JOCTYMHBIX (hopMax JUIsl CTYJEHTOB C HAPYIICHUSMH CIIyXa, MOOMIIBHOW CHUCTE-
MBI 00y4YEeHHMs ISl CTYJEHTOB C MHBAJIMHOCTBIO, IOPTATUBHON MHAYKIIMOHHONW CUCTEMBI. YueOHas ayiu-
TOpHsI, B KOTOPOH OOY4YarOTCsl CTYJCHTHI C HApYIIEHUEM Cllyxa, 000py/lI0BaHAa KOMIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOW, BUJCOTEXHUKOW, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 00y4eHHH CTYJCHTOB ¢ HAPYWIEHUSIMH 3PeHUsIMH TIPEAYCMOTPEHO UCIIOIb30BAHUE B JICKITU-
OHHBIX U y4€OHBIX ayIUTOPUAX BO3MOXKHOCTU IPOCMOTpPA YHAJIEHHBIX OOBEKTOB (HampuMmep, TEKCTa Ha
JIOCKE WJIU Cllaiifia Ha SKpaHe) IIPU TOMOLIY BUICOYBEIMUUTENEH AJIs yAaJIEHHOTO IPOCMOTpA.

ITpn 00y4eHHHU CTYIEHTOB ¢ HAPYLIEHUSIMH OIIOPHO-ABUIaTeJLHOIO ANNAPATA HCIOJIb3YIOTCS
aNbTepHATUBHBIC YCTPOMCTBA BBOAA MH(OPMALMU M JPyrue TEXHHUUYECKUE CPEACTBA MpUeMa/Tiepenaunt
y4eOHOH MH(popMaLUu B JOCTYNHBIX (opMax A CTyAEHTOB C HapyLIECHUSIMH ONOPHO-ABUIaTEIbHOIO
anmapara, MOOMJIBHOM CUCTEMbI 00yYeHHS ISl JIIOJeH C MHBAIUHOCTBIO.

14. ®oHja OLIEHOYHBIX CPEACTB

14.1. OcHoBHbBIE TpeOOBaHUS K (POHIY OLIEHOYHBIX CPEICTB M METOAUYECKHE PEKOMEH AU
q)OHII OLCHOYHBIX CPCACTB U THUIIOBBIC KOHTPOJIbHBIC 3aAaHNWA, UCIIOJIb3YECMbBIC JIs1 OLICHKU C(l)Op-
MHUPOBAHHOCTH ¥ OCBOCHHMSI 3aKpPEIUICHHBIX 32 TUCIUIUIMHON KOMIIETEHIIMI NpU MPOBENCHUU TEKYIIEH,
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MPOMEXYTOYHOH aTTecTalluy 10 TUCIUIUIMHE PUBEICH B MPUIIOKEHUU K pabodeil mporpaMme.

14.2 Tp660BaHI/Iﬂ K q)OHJIy OLCHOYHBIX CPEACTB AJid JIUI ¢ OrPAaHUYCHHBIMUA BO3MOKHOCTSAMHA

310POBbA

I[HH CTYACHTOB C MHBAJIMJHOCTBIO IMTPEAYCMOTPCHBI JOIMMOJIHUTCIIBHBIC ONCHOYHBIC CPEACTBA, ICPC-
YCHBb KOTOPBIX YKa3aH B T36J'II/IHC.

TaﬁJmua 14 — Z[OHOIIHI/ITGJILHLIC cpeacrBa OuCcHUBaHMSA TJIA CTYICHTOB ¢ THBAJIUJIHOCTBIO

Kareropuu ctynenTos

BI/II[I)I JOIIOJTHUTCIBHBIX OLICHOYHBIX
CpeAcCTB

@DopMBbI KOHTPOJISI U OLIEHKU
pe3ynbTaToB 00y4eHUs

C napymeHusMu
ciyxa

TecThl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

[MpeumyIecTBEHHO MUCHMEHHAS
poBepKa

C napymeHusMu
3peHHUs

CobecenoBanue 10 BOIIPOCaM K 3a4eTy,
OIIpOC MO TEPMUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C napymeHusMu
OIIOPHO-
JBUTATEILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOSTENbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYI]_[eCTBeHHO JUCTaHIITMOHHBIMHA
METOAaMU

C orpaHUyYEHUSIMH 11O
O0IIEeMeTUITUTHCKIM
MTOKa3aHUSM

TecThl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEpPKA
METOJIaMH, UCXO/ISl U3 COCTOSTHUS
00ydJaronierocst Ha MOMEHT TPOBEPKHU

14.3 MeToau4ecKue peKOMEHIANMH 110 OLEHOYHBIM CPeICTBaM JIsl JIMI ¢ OTPAHNYECHHBIMH
BO3MOKHOCTSIMH 3/10POBb

Hns crynentoB ¢ OB3 npenycmarpuBaercst ocTynHas popMa MpeIoCTaBICHHS 3a/1aHUi OLIEHOY -
HBIX CPEJICTB, & IMEHHO:

- B IleyatHoi (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METOJIOM YTEHUSI ACCUCTEHTOM 3aJIaHus BCIIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPJIOTIEPEBOIA.

CryneHTaM C MHBJIWAHOCTBIO YBEJIIMYMBAETCS BPEMsl Ha IOJTOTOBKY OTBETOB Ha KOHTPOJIbHbBIE
BOTPOCHI. J[JIsl TAKMX CTYAEHTOB IpeIycCMaTpUBaeTCsl JOCTyMHas (popMa mpeaocTaBIeHUs] OTBETOB Ha 3a-
JTaHWs, @ UMEHHO:

- MMCbMEHHO Ha OyMmare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPEJICTAaBICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS PE3Yy/IbTATOB OOy4YEHHS] MHBAJIWIOB MO AUCLMILIMHE MpPEeAycMaTpUBaeT
npegocTaBieHue nHGopmauu B popMax, alaiTUPOBAHHBIX K OTPAHUYEHHUSM UX 310POBbsI U BOCHIPUSATHS
uHbOpMaIUK:

JL1s1 a1 ¢ HapyIIeHUsIMH 3PeHus:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JIM1 ¢ HApYLIeHUsIMH CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

JI1s1 1M1 ¢ HAapYLIEeHNsIMH OIIOPHO-ABUIATeJILHOIO aNapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B IeyaTHoOU (opme.

[Tpu HEOOXOAMMOCTH 1711 OOYUAIOLIUXCS C MHBAIMIHOCTBIO MIPOLIEypa OLICHUBAHUS PE3YJIbTaTOB
00y4eHUs1 MOXKET MPOBOIUTHCS B HECKOIBKO ITAIOB.
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IIpuniaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
®enepanbHOe roCyIapcTBeHHOE 0I0/ZKeTHOEe 00pa30oBaTe/IbHOe yUpesk/ieHue BbIcIIero 00pa3oBaHus

«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
I1. E. Tposin
«_» 20 T

®OHJI OHEHOYHbIX CPEACTB I10 YUYEBHOI JUCHUITIIMHE
CucTteMHBIIi aHAJIN3 H MO/IeJIMPOBAHUE MPOLIECCOB B TeXHOC(pepe

VYpoBeHs 00pa3oBaHus: BbICIIee 00pa3oBaHue - 0aKkaaaBpuaT
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Kadenpa: PATIM, Kadenpa paanodieKTPOHHBIX TEXHOJIOTHI ¥ IKOJIOTHYECKOT0 MOHUTOPHHTA
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon DopMyIMpOBKa KOMIETEHIINN Oranbl GOpPMUPOBAHUS KOMITETEHITUI
[IK-17 CIIOCOOHOCTBIO pelIaTh TII00aIbHbIC U perro- | JloJbKeH 3HaTh MIPUHITUIIEI CHCTEMHOTO
HaJbHBIE TEOJIOTUIECKUE TIPOOIEMBI MOAX0/a K UCCIICIOBAHUIO CIIOKHBIX CH-

CTEM Pa3JIUYHOM MTPUPOIBI; O COBPEMEH-
HBIX TUHAMUYECKUX MPOIIECCax B IPUPOJIE
U TeXHocdepe, 0 COCTOSTHUU Treocdep 3eM-
JIM, SKOJIOTUH U HBOJIOIMU OHOCEpBI, TI10-
OaJTbHBIX YKOJIOTUYECKHUX MpoleMax,
COBPEMEHHBIE METOJIbI CHCTEMHOTO aHAJIH-
3a 00BEKTOB U TPOIIECCOB; AJITOPUTM CH-
CTEMHOTO aHaJIN3a; O0IHEe METOANYECKHUE
MPUHIUIIBL, UCTIOIB3YEMbIE TP ITOCTPOE-
HUHM MaTeMaTUYECKUX MOJIETICH CUCTEM;
TIOJIXO/IBI K PEIICHUIO MI00ATBHBIX
PETHOHAIBHBIX T€OJIOTHUECKUX MPOOIIEM ¢
MIOMOIIBI0 CHCTEMHOT'O aHAJIH3A ;

JlomKeH yMeTh IPUMEHSATh CUCTEMHBIN
TIOJIXOJT JUTS1 ICCIICIOBAHUSI CIIOMKHBIX CH-
CTEM PA3IUYHOM MTPUPOIbI; TPUMEHSATH
3HaHUS O COBPEMEHHBIX TUHAMUYCCKUX
npolieccax B MpHpoJie U TexHochepe, o co-
CTOSIHUU Teocdep 3eMIn, SKOJIOTHH U 3BO-
oy 6uocdepsl, TI00aTBHBIX YKOJIOTH-
YeCKHX MpoliieMax, HCIIOIb30BaTh ajro-
PUTM CUCTEMHOTO aHaJM3a B OTHOIICHUH
TEXHOC(EPHBIX CUCTEM; UCTIOIB30BaTh BO3-
MO>KHOCTH COBPEMEHHOM KOMITBIOTEPHOU
TEXHUKHU M TPOTPAMMHBIX CPEICTB JIJIsl MO-
JIETUPOBAHMS CUCTEM U JUISL UCCIICAOBAHUSA
CBOMCTB MOJIEJIN; PelIaTh rI00AIbHBIC U
pernoHaIbHbIE T€0JIOTUYECKHE TPOOIEMBI;
JloKeH BIaieTh METOAOJIOTUEH CUCTEM-
HOTO TIO/IX0/Ia ¥ METOIAMHU CUCTEMHOTO
aHau3a; 3HAaHUSAMHU O COBPEMCHHBIX JINHA-
MHUYECKHX MPOLECccax B IPUPOIE U TEXHO-
ctepe, o coctostHMM Teochep 3emin, KO-
JIOTHH U 3BOJIIOLUHU Onocdepsl, T1o0anb-
HBIX SKOJIOTMYECKUX MpoOsIeMax, HaBbIKa-
MU HUCIIOJIH30BAHUS KOMITBIOTEPHBIX TEXHO-
JIOTHI 1T MOACTMPOBAHUS TIPOIIECCOB B
TexHocdepe; CrIoCOOHOCTHIO PeIaTh IJI0-
OaJbHBIC U PETHOHAIBHBIC TEOJIOTHYECKUE
poOJIEeMHI ;

O6HII/IG XapaKTCPUCTUKU Imokas3arejne u KPUTCPUCB OLUCHHBAHHWA KOMHGTCHHI/If/'I Ha BCEX IJTallax
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MIpUBEICHBI B Ta0uIe 2.
Tabmuma 2 — O0mme XapakKTePUCTHKHU MTOKa3aTeIei M KPUTEPHUEB OIICHUBAHUSI KOMIIETCHITM 110 dTanam

ITokazarenu u
KpUTEpUU

3HaTh

YMmeTs

Bnaners

OTnr4uHO (BBICOKHI
YPOBEHD)

Oo6nagaet hakTHUYECKUMU
Y TEOPETHYECKUMHU 3HAHH-
SIMH B TIPEJICIIax M3ydae-
MO 00JIaCTH C IIOHUMAaHU-
€M TPaHMI] IPUMEHUMOCTH

OO6nagaer Auana3oHOM
IIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTUSA
TBOPYECKUX pEIICHHH, ab-
CTparupoBaHus Npoodiem

Kontpomupyer padory,
MIPOBOJIMT OLICHKY, COBEP-
[IIEHCTBYET ACHCTBHUSA pa-
0OOTEI

Xoporto (6a30BbIH

3HaeT GakThl, MPUHIIUIIHI,

O0mnamaer quaa3oHOM

beper oTBEeTCTBEHHOCTH 3a

3aaa4

YPOBEHbB) MIPOIIECChI, OOIIHNE MOHSA- | TPAKTHUECKUX YMEHUH, 3aBepIleHHE 3a/1a4 B UC-
THS B IIpEJIeNIaX u3ydae- | TpeOYyeMBIX JJIsl peIIeHHsI | CTIeIOBaHUH, IIPHCITOCcal-
Moii o0nacTu OIpeJIeNIEHHBIX MPOOJIEM B |IUBAET CBOE MOBEJCHUE K

o0J1acTu UccleA0BaHus 00CTOSATENbCTBAM B pellie-
HUH [TPOOIeM

VYnosnerBopurenb- | Obnanaer 6a30BbiMU 00- | O0naaeT OCHOBHBIMU PaGoraer npu npsimom Ha-

HO (TIOPOTOBBII IIMMU 3HAaHUSAMU YMEHUSMH, TpeOyeMbIMH | OJIFOICHUN

YPOBEHB) UTS1 BBITTOJTHEHUS TIPOCTHIX

Tadmmua 3 — Draresl

2 Peann3anus KOMIEeTEeHIINH

2.1 Komnerennus IIK-17

[1K-17: cnocoOHOCTBIO pemaTh rI00aTbHBIC U PETHOHATIBHBIC T€0JIOTHUECKUE TTPOOIIEMBI.

Jnst popmupoBaHHs KOMIIETEHIIMH HEOOXOMMO OCYIIECTBUTH Pl TANOB. DTarbl (HOPMUPOBAHUS
KOMIICTCHIINU, MMPUMCHACMBIC IJIA 3TOr0 BHUIBI 3aHSATHU U HCIIOJIB3YEMBIC CpCACTBA OLCHUBAHHA IIPCO-
CTaBJIeHbI B Tabnuiie 3.
OpPMHPOBAHUA KOMIICTCHIWH U MCITIOJIB3YEMEBIC CPCACTBA OLICHMBAHUA

CocTasn

3HaTh

VYMeTh

Bnanets

Coneprxanue dTa-
OB

MIPUHIUIIBEI CUCTEMHOI'O
MOJIX0/1a K UCCIICIOBAHUIO
CJIOKHBIX CUCTEM pasjini-
HOU IIPUPOJBL; O COBpE-
MCHHBIX TUHAMHUYCCKUX
Ipoleccax B MpUpoOJE U
TexHocdepe, 0 COCTOTHUH
reocep 3eMin, SKOIOTUU
1 3BOJIIOLIUU Ouocepsl,
T00ATbHBIX SKOJIOTHYE-
CKUX MpoOieMax, CoBpe-
MEHHBIE METOJIbl CUCTEM-
HOTO aHaJIN3a 00BEKTOB U
MIPOLIECCOB; AIITOPUTM CHU-
CTEMHOI'0 aHaJIN3a; 00II1E
METOJMYECKHE MPUHIIHIIBI,
HCIIOJIB3YEMBIE IIPU I10-
CTPOEHUU MaTeMaTuye-
CKHUX MOJICIICH CHCTEM;
MOJIXO/IbI K PEIICHUIO TJI0-
OaJILHBIX U PEruoHaJIbHBIX
r€0JIOTHYECKUX MPOoOIIeM ¢
MTOMOTIBI0 CHCTEMHOTO
aHanm3a

MPUMEHSTh CUCTEMHBIH
MOJXO JUIsl UCCIIeIOBAHUS
CIIO’KHBIX CUCTEM Pa3IIuy-
HOW IPUPO/IBL; IPUMEHSTh
3HaHUS O COBPEMEHHBIX
JMHAMUYECKHX Mpoleccax
B IIpUpOJIE U TeXHOCPepe,
0 COCTOSIHUU reocdep
3eMiH, SKOJIOTHH U 3BO-
oK 6uocepsl, rio-
OaJTBHBIX YKOIOTUIECKUX
npobiemMax, UCI0JIb30BaTh
QJITOPUTM CHCTEMHOTO
aHaJu3a B OTHOILIEHUU
TEXHOC(EPHBIX CUCTEM;
HCIIOJIb30BaTh BO3MOXKHO-
CTH COBPEMEHHOU
KOMIIBIOTEPHON TEXHUKH U
MIPOTPaMMHBIX CPEJICTB
U1 MOACTIMPOBAHUS CH-
CTE€M U JUTSI UCCIICIOBAHUS
CBOMCTB MOJIEJIN; PELIaTh
I7100aJIbHbBIE U PETHOHAIIb-
HbI€ T€0JIOTHYECKUE

METOJIOJIOTHEN CUCTEM-
HOTO TMOAX0/1a U METOIaMH
CHCTEMHOT'O aHaJIH3a; 3Ha-
HUSIMH O COBPEMEHHBIX
JTMHAMUYECKHX TPOoIIeccax
B IIPUpPOJIE U TeXHOCheEpE,
0 COCTOSIHUU reocdep
3eMJIH, SKOJIOTUH U HBO-
mouuu ouocdepsl, 1710~
OaJIbHBIX HKOJIOTUYECKUX
npo0JsemMax, HaBBIKAMH HC-
M10JIb30BAHUS KOMITBIOTEP-
HEIX TEXHOJIOTHH JJISI MO-
JIeTUPOBAaHUS IIPOLIECCOB B
TexHocgepe; CrocoOHO-
CTBIO pelaTh II00aabHbIe
Y pEerHOHaIbHBIE TEOJIOTH-
YyecKue nmpooaeMsl
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POOIEMBI

Bunwl 3ansatuit

* IIpakTnueckue 3ans-
TS,

e Jleknum;

* CamocTosTenbHas pa-
ooTa;

* IIpakTnueckue 3aHs-
THUS;

o Jlexnmuy;

* CamocTosiTenbHas pa-
ooTa;

* CamocTrodTenbHas pa-
0oTa;

Hcnosnb3yembie
CpeICTBa OLICHUBA-
HUS

* Koncnekr camonoaro-
TOBKU;

* BricTymuienue
(moksaa) Ha 3aHATUH;

e Tecr;

* Pedepar;

* Oryer 1o npakTuye-
CKOMY 3aHSTHIO;

* Jluddepenuponan-
HBIH 3aYeT;

* KoHcnekrt camononaro-
TOBKU;

* BelcTymuienue
(ToKam) Ha 3aHATHH;

* TecT;

* Pedepar;

¢ Ortuer no nmpaxkTHye-
CKOMY 3aHSTHIO;

e JludpdepenuupoBan-
HBIN 3a4eT;

* BricTymuienue
(mokian) Ha 3aHATHH;

* Pedepar;

* Oryer 1o npakTUyie-
CKOMY 3aHSTHIO;

* Jluddepenuponan-
HBIN 3a4CT;

DopMynupoBKa MOKa3aTeNell U KPUTEPUEB OLECHUBAHUS JaHHONW KOMIIETEHLWU MpUBEACHA B Ta-

omutie 4.
Tabmua 4 — [Tokazarenau ¥ KpUTEPUH OIEHUBAHMSI KOMIIETEHIIMU Ha dTanax

CocTtasn 3HaTh VYMeTh Bnanets
OTinvHO * TPUHIIUIBI CUCTEM- * TMPUMEHATH CUCTEM- * METOHOJIOTUEH CH-

(BBICOKUIT YPOBEHbD)

HOT'O ITOAXO0/a K UCCISI0-
BaHHIO CJIOKHBIX CUCTEM
Pa3IUYHON MPUPOJIBI; O
COBPEMEHHBIX JHHAMH-
YECKHX IpoIeccax B
npupoze U TexHocdepe,
0 COCTOSTHUU Teocdep
3eMiu, 3KOJIOTHH U DBO-
monmu ouocdepsl, rio-
OaJIbHBIX DKOJIOTUMYCCKUX
npoOsemMax, COBpeMeH-
HBIC METOBI CHCTEMHOT'O
aHaju3a 0ObEKTOB U IPO-
[[ECCOB; AITOPUTM CH-
CTEMHOT0 aHajau3a; 00-
e METOUYCCKHE
MIPUHITUIIBI, UCTIONB3Ye-
MBI€ [P MOCTPOCHUU
MaTeMaTHYEeCKHX MOJIC-
JIei cUCTEeM; IIOIXOIbI K
PEIICHUIO TTI00ATBHBIX U
PErHOHAIBHBIX T€0JIOTH-
YECKHX MPOo0JIeM C ITOMO-
b0 CHCTEMHOI'O aHaJIH-
3a;

HBIW TIOXO]T JIJISl KCCIIe-
JIOBAHHUSI CIIOXKHBIX CH-
CTEM Pa3JIMIHOM MPHUPO-
JIbl; IPUMEHSITh 3HAHUS O
COBPEMEHHBIX IMHAMH-
YeCKHX Mpoleccax B
npupojie ¥ TexHocdepe,
0 COCTOSIHUU Teochep
3eMJIH, YKOJIOTUH H IBO-
mroruu 6uocdepsl, T710-
0aJIbHBIX YKOJIOTUIECKHX
npobieMax, UCTIONb30-
BaTh AJITOPUTM CHCTEM-
HOTO aHaJM3a B OTHOIIIE-
HUH TEXHOC(EPHBIX CHU-
CTEM; UCTIOJIb30BaTh BO3-
MOYXHOCTH COBPEMEHHOH
KOMIIBIOTEPHOU TEXHUKH
U MPOTPaMMHBIX CPEIICTB
JUTS. MOJICTTUPOBAHUS CH-
CTEM U JIJIsl HCCIIeIOBa-
HUSI CBOMCTB MOJIENH; pe-
IaTh MIO0ATBHBIC U
pETHOHANBHBIE T€0JIOTH-
YECKHE MPOOJIEMBI;

CTEMHOT0 TIOJIX0/Ia ¥ Me-
TOZaMU CHCTEMHOT'O aHa-
Jm3a; 3HAHUSIMHU O COBpE-
MEHHBIX JUHAMUYCCKUX
npolieccax B MPUPOJIE U
TexHocdepe, 0 CocTos-
HUM reocep 3emitu, IKo-
JIOTHH | JBOIIOLIUU OHO-
chepsl, NIOOATBHBIX KO-
JIOTMYECKUX ITpodiieMax,
HaBBIKAMU HCIIOJIh30Ba-
HUSI KOMITBIOTEPHBIX TEX-
HOJIOTHI JJIS1 MOZICTHPO-
BaHUS TPOIIECCOB B TEX-
HOC(epe; CrToCOOHOCThIO
peniars rIo0aNbHbIC U
pETHOHAJIBHBIE TEOJIOTH-
YeCKHUE NMpoOJIeMBbI;

Xoporto (06a30BbIN
YPOBEHD)

* TPHUHIIAITB CHCTEM-
HOT'O ITOAX0/1a K UCCIEI0-
BAaHUIO CIIOKHBIX CHCTEM
Pa3IMYHON TPUPOIBI; O
I00ANIBHBIX DKOJIOTHYeE-

b HpHMCHHTB CUCTCM-
HEIN MMOJXOM I HCCIIe-
JOBAHUA CIIOKHBIX CU-
CTEM pa3IUIHON PUPO-
JABbI; HpI/IMeHSITB 3HAHUA O

* METOHOJIOTHEH CH-
CTEMHOTO TOIX0a U Me-
TOJAMH CHCTEMHOIO aHa-
JIM3a; 3HAHUSMH O TJI0-
OaJIbHBIX YKOJIOTHYECKUX
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CKHX Tpo0jemax, CoBpe-
MEHHBIE METOIBI CHCTEM-
HOT'O aHaJIn3a 0OBEKTOB U
MPOIIECCOB; AIITOPUTM
CHCTEMHOTO aHalin3a; 00-
e METOAUYCCKHE
MIPUHITUIIBI, UCTIONB3Ye-
MBbIE TIPU MOCTPOEHUU
MaTeMaTHYEeCKHX MOJIC-
JIei cucTeM; IOIXObI K
PEIICHUIO TII00ATBHBIX U
PErHOHANIBHBIX T€OJIOTH-
YECKHX MPo0sIeM C ITOMO-
IO CHCTEMHOTO aHaJIU-
3a;

r7100aJIbHBIX IKOJIOTHYE-
CKHUX MpobiemMax, uc-
II0JIb30BaTh aJTOPUTM CH-
CTEMHOI'0 aHaJln3a B OT-
HOULIEHUHU TEXHOC(EPHBIX
CUCTEM; UCII0JIb30BATh
BO3MOKHOCTH COBPEMEH-
HOM KOMITBIOTEPHOH TEX-
HUKHU U IIPOTPaMMHBIX
CPENCTB Il MOJEIUPO-
BaHUs CUCTEM U JJIS UC-
CJIEIOBaHUsI CBOWCTB MO-
JIeNy; peliaTh rodalb-
HBIE€ U PETUOHAJIbHBIE
reojioruueckue npoone-
MBI,

npoOieMax, HaBbIKaMu
UCTIOJIb30BaHHS KOMITBIO-
TEPHBIX TEXHOJIOTUH TSI
MOJIETTUPOBAHUS TIPOLIEC-
coB B TexHOChepe;
CIIOCOOHOCTBIO peIIaTh
TJI00aTbHBIE B PETHO-
HaJIbHBIE T€OJIOTHUECKUE
POOJIeMBI;

VYI0BIETBOPUTEIBH
0 (IOpOroBbIN
YPOBECHB)

* IPUHIUIBI CUCTEM-
HOTO I10JIX0/1a K UCCIIEA0-
BaHUIO CJIOXKHBIX CHCTEM
pa3IMYHON PUPO.IBI;
HOJXOABI K PEILIEHHIO
I00aNbHBIX U PETHO-
HAJIBHBIX F€0JIOTNYECKUX
po0JIeM C MOMOIIbIO CH-
CTEMHOT0 aHAJIN3a;

* MPUMEHATH CUCTEM-
HBIH TTOIXO0 IS UCCIe-
JIOBAHUS CJIOKHBIX CH-
CTEM Pa3Iu4HOU IIPUPO-
JIbI; pelaTh TI00aTbHbIC
Y PETMOHAJIBHBIE T'€0JI0-
rUYeCcKre MpoOJIeMbl;

* METOJO0JIOTHEH CH-
CTEMHOT0 TI0JIX0/a U Me-
TOJaMH CUCTEMHOTO aHa-
JU3a; CIIOCOOHOCTBIO pe-
IaTh TJI00AIBHBIC U
pEerHoHATbHBIE Te0JIOTH-
YECKHUE TPOOJICMBI;

(IITC)

— Mertoas! ynpasnenus coctossauem [1TC

3 TunoBble KOHTPOJILHBIE 32 IaHUSA

Jlis peanu3anuyl BbILICIEPEUUCIICHHBIX 3a7jad 00y4eHHUsI MCIIOIb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3aJlaHUs WIM UHbIE MaTepHhalibl, HEOOXOAMMBIE JIJIsl OLIEHKH 3HAHUI, YMEHUH, HABBIKOB U (UJIM) OIbITA JIe-
ATEJIBHOCTH, XapaKTePU3YIOUINX 3Tanbl (JOPMUPOBAHUS KOMIETEHLUI B MpOIECCe OCBOEHHs 00pa3oBa-
TENBHOU IIPOTPaMMBI, B CJIEIYIOIIEM COCTABE.

3.1 Bonpochbl HA cAMONIOATOTOBKY
— Kuaccudukarus moneneit
— JlerepMuHUpOBaHHBIE U CTOXAaCTUYECKUE MOACIU
— MHcropus pa3BUTHS CUCTEMHBIX IIPEICTaBICHUN
— CucTeMHBIH aHaIN3 Kak METOJIOJIOTHS PEUICHHs] HAyYHBIX M TEXHUYECKHUX TPoOIeM

- MGTOI[I)I HU3YUYCHUA COCTOAHUSA MNPUPOAHOIO KOMIIOHCHTA HpHpOI[HO-TCXHOFeHHOﬁ CHUCTEMBI

3.2 TecToBBIC 3a0aHUA
— Kakoii crioco0 Henb3s UCH0Ib30BaTh AJIs NEPEBOAA CIOKHON CUCTEMBI B pa3psi] NPOCTHIX?
— A) NOJIy4YHUTh HETOCTAOLIYIO0 HH(POPMALIUIO U BKJIIOYUTH €€ B MOJIEIh

— b) pa3paboraTs Gosee coBepIICHHbIE CPEICTBA YIIPABICHHS
— B) usMeHnuTts 1enp cuctemsl

— UYro Takoe npobiemMHas cuTyauus’?
— A) cutyauus, KOTOpyr0 He0OOXOIMMO U3MEHUTh B KOPOTKOE BpeMs
— b) cutyanus, korga noctaBieHHas LENb NPUHIUIHAIBHO HEJOCTHKUMA

— B) curyanus, korga nMeroiuecs: pecypcehbl He MO3BOJISIOT JOCTUTHYTh MTOCTaBJICHHOM LIeTu
— Yro oTpaxkaroT mparMaTU4eCcKue MOACIH?
— A) CyIIECTBYIOIIYIO CUTYAIHIO
— b) nporao3zupyemyto curyaruo
— B) xenaemyto cutyanuto
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— Yo Takoe Touka Oudypranuu?

— A) MOMeHT 00pa30BaHusl HOBOM CUCTEMBI M Ha4YaJlo0 €€ Pa3BUTHUS

— b) nepenoMHblii MOMEHT B pa3BUTHM CHUCTEMBI, KOI/la HEBO3MOXHO IPEACKa3aTh €€ JallbHEeil -
HIYI0 IUHAMUKY
Jlaypear HoOeneBckoil mpeMuy, MOJYyYMBIIUI ATy Harpaay 3a U3ydyeHUE HEPaBHOBECHBIX CHU-

CTEM.

— A) bornanos

— b) bepranandu

— B) [Ipuroxun

— Yt0 00pazyercsi COBOKYITHOCTbIO BHYTPEHHUX CBSA3EH CHCTEMbI?

— A) pysakaus

— b) nens

— B) cTpykTypa

— Kakoil TepMuH SBIIsSIETCS CHHOHUMOM CHUCTEMHOCTH IO OTHOILLIEHUIO K YEJIOBEYECKOM JIEATENb-
HOCTH?

— A) MEXaHUCTUYHOCTD

— b) kubepuHernynocts

— B) anroputmMuuHOCTH

3.3 Temsbl pedeparToB
— Pa3BuTHe cucTeMHBIX NPEACTABIECHUN B UICTOPUN HAYKU U TEXHUKU

3.4 TemMbl 1OKJIA10B
— Kuaccudukarus moneneit
— JleTepMUHHPOBAHHBIC U CTOXaCTHYECKUE MOJICIH
— HWcropus pa3BUTHUSI CUCTEMHBIX TIPEACTABICHUI
— CHUCTEeMHBII aHAJTU3 KaK METOIOJIOTHSI PEIICHHSI HAYYHBIX M TEXHUYECKHUX MPOOIJIeM
— Pa3ButHe cucTEMHBIX Hpe)ICTaBJ'IeHI/Iﬁ B UCTOPUHN HAYKH U TCXHUKH

3.5 Bonpocsl AJ11 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEeMUHApPaM
— CucreMsl, CBOICTBA CUCTEM
— Pa3BuTHE CUCTEMHBIX Npe/ICTaBIECHHUM (CeMUHap)
— IlpuHsATHE penieHui B cucTeMax
— IIpoGnemsl B cuctemax
— VYmpasieHue B cUCTEMax
— IlocTpoenue Moaenu 4epHOro SIKUKa CUCTEMBI
— Mogenu cocTaBa U CTPYKTYPBI CUCTEMBI
— MogenupoBanue cucteMsl «enoBeK-MalnHa-cpeaa»
— JlenoBas urpa « CUCTEMHBIN 11OX0 K IPUHATHIO PELLICHUI»

3.6 Bonpocwl nu¢¢epeHIPOBAHHOIO 3a4eTa
. CHCTeMHOCTH Kak BceoOl1ee CBOMCTBO MAaTEPUH.
. IlonsiTvie cUCTEMBI U IPEJCTABJICHUS O CHCTEMHOCTH MHUPA.
. CHCTEMHOCTb 4€JI0BEYECKOTO TIO3HAHUS U JESITEIbHOCTH.
. BO3HUKHOBEHME U pa3BUTHE CUCTEMHBIX IIPEACTaBICHUM.
. OCHOBHBIE CBOMCTBA CUCTEM.
. Cocras, CTpyKTypa ¥ JUHAMHKA CUCTEM.
. [IpsiMbIe 1 0OpaTHBIE CBS3U B CHCTEMaX.
. CHCTEMHBIH 1TOIX0/1 B UCCIIEJIOBAHUSAX: OCHOBHBIE aCIIEKTHI
— 9. HaGmonenue, 5KCIEPUMEHT M MOJCIMPOBAaHUE KaK METO/Ibl UCCIIEIOBAHUS CHCTEM.
— 10. CymHOCTb U aITOPUTM CUCTEMHOTO aHAJIU3a.
— 11. MoaenupoBanue Kak crioco0 U3y4eHHUs] CUCTEM, BUIBI MOJICIICH.
— 12. MopenupoBaHue THHAMUKH MOMYJSIUN B YCIOBUAX HEOTPAHUYEHHBIX PECYPCOB.

I
0NN AW~
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— 13. MozaenupoBanue TUHAMUKH MOMYJISIIIUY B YCIOBUSX OTPAHUYEHHBIX PECYPCOB.

— 14. BepoaTHOCTHOE MOJIETUPOBAHNE HA OCHOBE MAPKOBCKUX IIETICH.

— 15. MoaenupoBaHie CHCTEM Ha OCHOBE TeOpHH rpadoB

— 16. Ilpuunnbl 1 GakTOpHl aBAPUIHOCTH M TPaBMaTH3MA.

— 17. OcoGeHHOCTH CUCTEMBI YeTIOBEK-MaIllnHA-Cpeaa

— 18. Meronpl nccneioBaHus U COBEPLICHCTBOBAHUS O€30MMaCHOCTH B TEXHOC]epe.

— 19. O6mue npyUHUKIBI IPEAYIPEXKICHHS TPOUCILECTBUIH.

— 20. DHeprosHTpONUiiHas KOHLENIUSA ONIaCHOCTEMH.

— 21. CucremHas MHXEHEpUs Kak MeToj uzydeHus u ontumuzanuun YMC.

— 22. IlporpaMMHO-IIeJI€BOE TUTAHUPOBAHUE U YIPaBICHUE 0€30MaCHOCTHIO

— 23. Cucrema obecrieueHus 6€30MacHOCTH B TeXHOC(hepe

— 24. lloka3zarenu >3(pPeKTUBHOCTH CUCTEMBI 0OecTIeueHHsI Oe30MacHOCTH

— 25. CucteMHBIN aHAJIU3 U MOJICTTMPOBAHKUE MTPOIECCA BOSHUKHOBEHHUS MTPOUCIIECTBUI B TEXHO-
cdepe: XxapaKTepUCTHKA OCHOBHBIX 3TAIlOB

— 26. OcobeHnocTH (hopMaTH3AIH U MOJISTTMPOBAHHS ONIACHBIX MPOIIECCOB B TEXHOC(EpE.

— 27. OcOOEHHOCTH CUCTEMHOIO aHalu3a U CUCTEMHOIO CUHTE3a IPU MOJEIMPOBAHUN OMACHBIX
MIPOIIECCOB

— 28. IlnanupoBaHue HKCEPUMEHTA

— 29. O6paboTKa IKCIIEPUMEHTAIBHBIX JTAHHBIX

— 30. OcHOBBI TEOPUH IPUHATHS PELICHUN

4 Meroan4yecKkue MaTepHaJibl
st obecrniedeHus mpoiiecca OOy4eHHUsST U PEIICHUs 3a/1a4 0OydeHHUs MCIOJIb3YIOTCS CIEAYIOIINE
MaTepHUabl:
— METOIUYECKHE MaTepHaIIbl, OTPEIEISIONINE MPOIEeIyphl OLICHUBAHUS 3HAHUHA, YMEHHIA, HaBbBI-
KOB ¥ (WJIM) OMBITA JESATEIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl (OP-MUPOBAHMS KOMIIETSHIIUN, COTJIACHO 1.
12 paboueit mporpaMmel.

4.1. OcHoBHas1 JUTEpaTypa
1. AHTOHOB, Anekcannp BmagumupoBud. CucTteMHBbIN aHanu3 : Y4eOHUK s By30B / A. B.
AHTOHOB. - 2-¢ u31., crepeoTurl. - M. : Beicmast mkona, 2006. - 452 c. (Hanuuue B 6ubmmorexke TYCYP -
60 »Kk3.)
2. KopuxkoB, Anaromuii Muxaiinoud. CucTeMHBIN aHanu3 : yueoHoe mocobue / A. M. Kopukos,
C. H. ITaBnoB ; denepanpbHOE areHTCTBO MO 00pa3oBaHui0, TOMCKHI TOCYIapCTBEHHBI YHUBEPCHUTET CH -
CTEM YIPABICHUS U PATUOIICKTPOHUKH, Kadenpa aBToMaTH3NPOBAHHBIX CHCTEM YIpaBiieHUs. - TOMCK :
TMILIO, 2009. - 198 ¢ (manmune B Oubdmmoreke TYCVYP - 18 9k3.)

4.2. lonoTHUTEIbLHAS JTATEPaTypa

1. Teopus cucreM u cucteMHsbIil ananu3z: YdyeOHnoe nocodue / Cunnua M. I1., Cunnu B. A. - 2011.
276 c. [DnextpoHHbIH pecypce] - Pexxum noctyna: http://edu.tusur.ru/publications/669, cBOOOTHBIN.

2. benos, Ilerp I'puroppeBrd. CUCTEMHBIN aHAINU3 W MOJEIUPOBAHUE OIMACHBIX MPOLIECCOB B
TexHocepe : yuebHoe nocobue ans By3oB / II. I. benos. - M. : Academia, 2003. - 505 c. (Hanuuue B
oubmmoreke TYCVYP - 1 3k3.)

3. Exanun, Cepreii ['eoprueBuu. CuctemHbli ananu3 6uochepHsix npoueccoB. OCHOBHBIE KOH-
nenuuu : yueoHoe nmocooue / C. I'. Exanun ; @enepanbHoe areHTCTBO MO 00pa3oBaHUI0, TOMCKHIA TOCY-
JApCTBEHHBI YHUBEPCUTET CHCTEM YIpaBICHHUS U paauodekTpoHuku, Kadeapa koHCTpyupoBaHUs
y310B u aetaneir POA. - Tomck : TYCVYP, 2007. - 107 c. (mHanuuue B 6ubmuorexke TYCVYP - 93 7k3.)

4. Tleperynos, ®enukc MBanosuy. OCHOBBI cUCTEMHOTO aHanu3a : yueOnuk / @. 1. Ileperynos,
®. II. Tapacenko. - 3-e u3za. - Tomck : M3naTenbcTBO HaydyHO-TeXHUYECKOW auTepatypshl, 2001. - 390 c.
(mamuune B 6ubmmorexke TYCVYP - 103 5k3.)

4.3. O0s13aTesibHbIE YUeOHO-METOAUYECKHIE MOCOOns
1. CuctemHBIH aHAIHU3 ¥ MOJCIIMPOBAHUE MTPOIIECCOB B TeXHOC(hepe: YueOHO-MeTOIMIecKoe To-
coOue ans CTyIeHToB, oOydaromuxca mo HampasineHusM 280700.62 «TexHocdepHas 6e30MacHOCTBY U
022000.62 «3Oxomorust 1 mpupojonoib3oBanue» / Hecmenora H. H. - 2014. 21 c¢. [DnekTpoHHBIH pecypc]
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- Pexxum noctyna: http://edu.tusur.ru/publications/3740, cBOOOAHBIHA.

2. Teopust cucteM U CUCTEMHBIM aHann3: MeToAMYECKUE yKa3aHUs MO MPAKTHYECKUM U CaMo-
crositenbHbIM pabotam / Loit FO. P. - 2012. 20 c. [DnekrponHslii pecypc] - Pexum mocryma:
http://edu.tusur.ru/publications/1516, cBoOOAHBII.

3. Texuomorusi MOAETHPOBAHUS CIOKHBIX CHCTEM: MeToaruecKre peKOMEeH AN K Jlaboparop-
HBIM 3aHATHSM M K OPTaHHU3aIiN caMocTosATenbHOM padoTel / pobort I1. H. - 2012. 73 ¢. [DneKTpoHHBIHA
pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/1597, cBoGOTHBIN.

4.4. ba3bl JaHHBIX, HHPOPMAILMOHHO CIIPABOYHbIE M IOMCKOBBIE CHCTEMbI
https://yandex.ru - mouckoBas cuctema SHaekc
http://www.sevin.ru/fundecology/mgunews.html - ®yngameHnTanbHas 3KOIOTHUS
http://www.ecoinform.ru — «9xounpopm» - UHGOPMAITMOHHO-aHATUTHUECKHM TOpTa
http://portaleco.ru — Dxonoruyeckuii mopran
http://www.ecoindustry.ru - Dxonorusi npou3BOJCTBA - HAYYHO-IPAKTUUECKUI TOPTAJ
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