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
CucreMHBIH aHA/IM3 U MOJle/IMPOBaHMe MPoIeccoB B TexHocdepe

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

HaripaBnenue noArotoBku (cneruanbHOCTh): 05.03.06 JKo/10rus ¥ NpPUPOAOINO/Ib30BaHKe
HanpaeneHHocTs (Tipoduib): IK0M0rus ¥ MPUPOJAOI0/ib30BaHUe

dopma oOyueHus: OUHas

dakysnbreT: PK®, PagnoKOHCTPYKTOPCKUM (aKy/IbTeT

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

Cemectp: 2

YuebOHbI 11aH Habopa 2016 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 2 cemecCTp Bcero EayHuiib
1 Jlekuuu 36 36 yacoB
2 [IpakTryeckue 3aHATHA 36 36 4acoB
3 Bcero ayquTOpHbIX 3aHATUI 72 72 4yacoB
4 CamocTosiTesibHas paboTa 108 108 4yacoB
5 Bcero (6e3 3k3ameHa) 180 180 4acoB
6 OO011jast TPY0EMKOCTh 180 180 yacoB
5.0 5.0 3.E

JuddepeHLIMPOBaHHBIN 3aueT: 2 ceMecTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
npotokot Ne 46 ot «29 » 8 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 05.03.06 OKoMorusi U TIPUPOAOIIO/b30BaHUe, yTBepxkaeHHoro 2016-08-11 ropa,

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:

notieHT Kadheapa POTOM [Tonsxkoga C. A.
nipoeccop kadenpa POTOM CwmupHos I. B.
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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

— Tlo3HaKOMUTBLCS C COBpeMeHHbIMH TTPe/ICTaB/IeHUSIMU O CUCTeMHOM OpraHu3aliui MUpa

—  OcBoUTh MOHATHE CUCTEMBI, K/TaCCU(UKAI[HIO0 CUCTEeM, CBOMCTBA CUCTEM

— [1o3HaKOMUTKCS C TMIOHSATUSIMH «MOJIe/Tb» U «MO/Ie/TMPOBaHe», U3YUUTh BU/IbI MOJesiei

—  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
MaTeMaTH4eCKOro arrapara U IporpaMMHbIX CPe/ICTB

2. MecTo pucomiuivHel B cTpyKrype OITIOII

OuciuniivHa «CHUCTeMHBIM aHanu3 M MOfenupoBaHue mnporeccoB B TexHocepe» (Bb1.5.23)
OTHOCHUTCS K 610Ky 1 (6a30Bast uacTh).

[TpefmecTByOlMMM  AUCLIMIIMHAMY,  (OPMUPYIOLMMU  Haya/bHble  3HAHUS,  SIBJISIIOTCS
criepyromye aucuuruiuHbl: MIHopmatrka. I'IC B 5k0/10rUM ¥ IPUPO/|0TI0/Ib30BaHKM, MaTeMaTuKa.

[MocnenyOIUMHU AUCLHUIUIMHAMUA SIBISIFOTCS: MogeupoBaHye TiporieccoB U o6bektoB (I'TIO2),
Craructuueckass 006paboTKa AaHHBIX, TeXHOTeHHble CHUCTEeMbI M IKOJIOTMUECKH PUCK, DKOJ0rvdeckKast
9KCMepTH3a, JKOJIOTUYECKUHA MeHEeI)KMEeHT, JKCIIepUMeHTa/IbHble UCC/Ie[0BaHUSl U CTaTUCTUCTHUYeCKast
obpabotka pesynbratoB (I'T103).

3. TpeboBaHus K pe3y/jbTaTaM 0CBOEHHS JUCHUII/THHBI

[Mporiecc u3yueHHs JUCLIMTIIMHBI HarlpaB/ieH Ha ()OpMUPOBaHKE CIeYHOIAX KOMITETEeHI[HI:

— OIIK-2 BnageHueM 0a30BbIMK 3HaHUSAMH (yHAaMeHTa/lbHBIX pa3fienoB (U3UKH, XUMUAU U
buosorun B oObeMe, HEOOXOJUMOM AJisi OCBOeHUsT (PHU3NUeCKUX, XUMHUUYeCKUX U OMOIOTHYeCKUX OCHOB
5KOJIOTUM U TIPUPOZONO/b30BaHUs; MeTOfaMH XHMMHUECKOrO aHajau3a, 3HaHUSIMM O COBPEMEeHHbIX
JUHaMHUYeCKUX TIpolieccax B TIpUPOZie U TexHocdepe, O COCTOSHUM Teochep 3eMsIu, SKOJIOTHU U
3BOMIOIIMU  Ouocdepsl, MMoOaNbHBIX 3SKOMOTUYECKUX mpobsemMax, MeToflaMd OTOOpa W aHaim3a
reojioruueckux W Ouonornueckux Tipob, a TakKe HaBbIKAMU HAeHTU(PUKALMA U  OIMUCAHUSA
Orosornyeckoro pasHooOpasusi, ero OLIEHKH COBPeMeHHBIMM MeTOJaMH{ KOJMUeCTBeHHOW 00paboTKu
vH(dopmaluy;

B pesysnbraTe M3yueHUs JUCLIMIUIAHBI CTYZEHT JOJKeH:

— 3HaTh O COBPEMEHHBIX JUHAMHUYeCKHX Ipolieccax B MPUPOJe U TeXHoCdepe, O COCTOSHUU
reochep 3eM/M, SKOJOTMM U 3BOMIOLUK Ouocdeprl, MMoOaNbHBIX 3KOJOTMUECKUX Tpo0IeMax,
COBpeMeHHbIe MeTO/Ibl CHCTEMHOTO aHa/iv3a 0OBEeKTOB U MpOLIeCccoB; 00lHe MeToAuueCKre TPUHLIUIIBI,
MCTI0/Ib3yeMble TIPU NTOCTPOEHUH MaTeMaTUueCKHUX MoJiesieli CUCTeM

— yMeThb TIPUMEHSTh 3HAaHUS O COBPEMEHHBIX AWHAMUYEeCKUX IIporeccax B TIPHPOAe U
TexHochepe, 0 cocTossHUM Teocdhep 3eM/M, SKOJOTHHM W 3BOMIOIUM Ouocdepsl, T100a/TbHBIX
9KOJIOTUUYeCKHX TIpo0sieMax, UCIo/b30BaTh alTOPUTM CUCTEMHOTO aHain3a B OTHOLLIEHWH TeXHOC(epHbIX
CHUCTEeM; WCTIOMb30BaTh BO3MOXKHOCTH COBPeMEHHON KOMITbIOTEPHOW TeXHHUKH U TMPOrPaMMHBIX CPeZICTB
JJ1s1 MOZIe/TUPOBAHKSI CUCTeM U [IJ1s1 UCC/Ie/JOBaHMsI CBOMCTB MOZe/n

—  BJIAfieTh 3HAHUSMM O COBPEMeHHBIX JUHAMUUeCKUX Tpolieccax B TPUPOZe U TexXHocdepe, 0
cocTostHuM Teocdep 3emsTH, SKOIOTHUH U 3BOJIOLUN Orocdepsl, T100a/1bHBIX SKOIOTHUeCKUX Mpobiemax,
HaBBIKaMU HUCII0/Tb30BaHMST KOMITbIOTEPHBIX TEXHOIOTHH JIJIs1 MO/Ie/IMPOBaHMsI MPOL[eCCOB B TexHOC(hepe

4. O0beM AMCIUIUIMHBI M BU/IbI YU4e0HOH paboThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaB/sseT 5.0 3aueTHbIX eJUHMIIBI W TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabsuria 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Busl yue6HOM AesTeTbHOCTU Bcero uacos CemecTpsbl
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2 cemeCTp

AynutopHblie 3aHATHSA (BCEro) 72 72
Jlekuym 36 36
[IpakTrueckue 3aHATHS 36 36
CamocrosiTenbHasi pabota (Bcero) 108 108
OdopmeHre 0TUETOB T10 JTabOpPaTOPHLIM paboTam 20 20
[TpopaboTKa JIeKIIMOHHOTO MaTepuasa 14 14
CamocrosiTenlbHOE U3yueHre TeM (BOIIPOCOB) 30 30
TeopeTuYeCcKOM YacTu Kypca

Harnvcanue pedepatoB 20 20
[ToaroToBka K mpakTUUeCKUM 3aHSITHSM, CEMAHapam 24 24
Bcero (6e3 3k3ameHa) 180 180
OO0111ast TPYJ0EMKOCTB Yac 180 180
3auetHble Equnuiel TpyzoemkocTu 5.0 5.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jennl JUCHUILIMHBI H BH/bI 3aHATHH

Pa3ziesbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUI TIPUBEZIeHbI B Tabviie 5.1.

Tabmuia 5.1 — Pa3zgenbl AUCLMIVIMHEBI U BUJbI 3aHATUN

= 2
=8
w @ R o
5 =~ m 3 =
o = o =T =
= © ‘;E o g E =g
5 S e 52 > 5
Ne HasBanus paszesoB JUCLIUIIIIMHBI = 5 = o 2 Sy
= 5 = g 0 = E
~ o ) $ U=
= = m O <3e
% 9 e SIS
3¢]
= =
= =
O
1 | TexHocdepa u TexHOC(hepHbIE CUCTEMBI 10 20 38 OIIK-2
2 | CucTemMHbINM MOAXOA U CUCTEMHBIN aHa/IN3 10 40 58 OIIK-2
3 | MogenupoBaHue TeXHOC(HEePHBIX CUCTEM U 20 16 48 84 OIIK-2
TIpOL[eCCOB
Nroro 36 36 108 180
5.2. Copep>xaHue pa3/eioB JUCLHUILIMHGI (10 JIEKIUAM)
Copiep>xaHue pasziesioB AMCHUTUIMH (T10 JIEKIUSIM) TIpHUBe/ieHo B Tabnuie 5.2.
Tabsnuna 5.2 - CofiepykaHue pa3/esioB JUCLIUIUIUH (TI0 JIEKLUSIM)
V) L 5
= 4 =
g S 2
CopepykaHue paszesioB JUCLUIUIMHBI 110 = > O
Ha3Banws pa3zenoB AP pasA AUCH s o &
JIEKL[ASIM s S 2
S8 2 S
=S =
=Y Qg2
= S
2 ceMecCTp
1 Texnocdepa u TexHochepHbie TexHoreHe3 u TexHocdepa. Buzbi u 8 OIIK-2
CUCTeMBbI 0COOEeHHOCTH TeXHOC(hepHBIX
cucrem.Crcrema «YHeyioBeK-MalllvHa-
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cpefa».

Nroro
2 CucTeMHBbIM IOAXO0 Y cUCTeMHbIM | [ToHsITUe cucTeMbl U peAiCTaBAeHUs O 8 OI1K-2
aHa/au3 cucteMHOCTH MUpa. CHCTeMHbIN TIOJ[XO0/

B MCC/Ie[JOBAaHUSIX X apaKTePUCTHKHY,
K/lacCU(pUKaLMs U CBOMCTBA
CUCTEMAJITODUTM CUCTEMHOTO aHa/13a

Utoro 8
3 MogenvpoBaHue TexHOC(hepHbIX Mopgenu u MofepoBaHue. 20 OIIK-2
CHCTEeM U TIPOLIeCCOB Knaccudukaiys mopesneid. D9Hepro-

HTPONUIHAS KOHLIETTLIUS
oracHoCcTerCHUCTeMHBIN aHa/Iu3 U
MO/Ie/TMpOBaHKe OTIaCHBIX MPOLIECCOB B
TexHOChepel IPUHLIUTIBI TOBBIIIEHHUS
0e30MacHOCTH B TeXHOC(HEPHBIX
cucTemMax

HToro 20

Wtoro 3a cemecTp 36

5.3. Pa3pensl AMCHMILVIMHBI ¥ MEeXX/JUCHUIUIMHAPHBIE CBSA3H C 00eCreurBaIUMHU (MpebIyIMH)
U o0ecreurBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA
Pazgenbl AUCHMIUIMHBI U MEXIUCIUTUIMHAPHBIE CBSA3U C 0becrieunBarOmUMy (TIpebIAyIuMU) U
obecrieuriBaeMbIMH (TT0C/IEIYIOIIMMU) JUCLITTMHAMM TIPeICTaB-/IeHbl B Tabviie 5.3.
Tabnuiia 5.3 - Pa3genbl AUCHUATITMHBI M MEXKJUCIMIIMHAPHBIE CBSI3U

Ne pa3zenioB AaHHOW JUCLIATIIMHBIL, [I/151
KOTOPBIX He00OX0IUMO U3yueHHe

No HauMeHOBaHHe AUCLUIUIAH obecrieunBaroIMX U 00ecrieurBaeMbIX
JUCLIATIIMH
1 2 3
[IpepiecTByoOLLMe JUCLUATITUHBI
1 Wudopmaruka. 'MC B s3Kosoruu u +
TIPUPOZOII0Ib30BaHUYU
2 |MaremaTuka +
[Tocnenyroiiye JUCLUATITMHEI
1 MogenvpoBaHue niporjeccoB u 06wekToB (I'T102) +
2 CratucTrueckasi 00paboTKa JJaHHBIX +
3 TexHOTeHHbIe CUCTEMBI U 3KOJIOTMUeCKUN PUCK + + +
4 JKO/Ioruueckas SKCrepTusa +
5 OKONoruueCKU MeHe)KMeHT +
6 OKCriepuMeHTalbHble UCC/Ie[j0BaHus U 4 +
CTaTUCTUCTHUECKasi 00paboTKa pe3ynbTaros (I'TI03)

5.4. CoOTBeTCTBHE KOMIIETEeHI[HH, (POPMHPYeMBbIX NMPH W3yYeHHH JUCHUIUIMHBI, H BUJ0B 3aHATHH
COOTBeTCTBHE KOMIETEHIMH, (HOPMHUDYEMbIX TPU W3yUeHWU JUCLIATIIMHBI, U BUJOB 3aHATHN
Tipe/iCTaB/ieHo B Tabmwiie 5.4
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Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLIMM W BUAOB 3aHATHH, (HOPMUPYyeMBIX TP W3yUeHWH
VICLIUTI/TUHBI

Bunp! 3aHaTHI

DOopMBI KOHTPOJIS

KomneTeHiyun

Jlekiuu
+ | IlpakTuueckue 3aHATHS
+ | CamocTosiTenibHast paboTa

OIIK-2 + KoHcrekT camonogrotoBku,
3awra otyera, BricTyrieHue
(moknan) Ha 3aHSTHH, TecT,

Pedepar

6. InTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aIUH 00yUeHHUs
He mipegycmotpeno PYII

7. JTabopaTopHbIA MPAKTHKYM
He npegycmotpeno PYII

8. IlpakTHueckue 3aHATUA
CojieprkaHye pakKTHYeCcKHUX paboT nprBeieHo B Tabwmiie 8.1.
Tabsura 8. 1 — CozeprkaHue NMpakKTUUECKUX paboT

T g =
2 I =
Q ==
z s 8
HasBanwst paszenos CopeprkaHue TpaKTUYeCKUX 3aHSATUN § ) % é
=
& 8 =
2 o O
= S
2 ceMeCTp
1 TexHocdepa u TexHoC(epHbie ITpo6ieMsl B ccTeMax YTIpaB/ieHHE B 10 | OIIK-2
CUCTEMbI cuctemaxIlocTpoeHue Moziesi UepHOTro
SLIAKAa CUCTEMBI
Nroro 10
2 CUCcTeMHbIY TIOAX0/] ¥ CUCTeMHbIM | CHCTeMbl, CBOMCTBaA cucTeMPa3BuTue 10 OIlK-2
aHasm3 CHUCTeMHBIX TMpeZCcTaB/IeHuM (CeMuHap)
[IpuHsiTHe pelleHn B CUCTeMax
Nroro 10
3 MogienvipoBaHue TeXHOC(epHbIX Mogenu cocraBa U CTPYKTYpbl 16 OIIK-2
CUCTEeM U MPOLIeCCOB cucteMbIMogieTipoBaHye CUCTeMbI
«YesnoBek-mallivHa-cpesia» [lenoBas urpa
«CHUCTeMHBIN MOAAXO0/, K TPUHITUIO
pelLleHui»
Ntoro 16
Wroro 3a cemecTp 36

9. CamocrosiTesibHast padoTa
Busibl camocTosiTesTbHOM paboThI, TPYAOEMKOCT U (hOpMUpyeMble KOMIIeTEeHLIMH TIpe/[CTaB/IeHbI B
Tabmmre 9.1.
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Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHL[UH

A L
5 e
S s 5
) & v T
Busbl caMocTosiTesibHOM = > T
Ha3saHnus paszenos g " =y @DopMBbI KOHTPOJISA
paboTsI S s 2
=S a =
o ° 2
= S
2 ceMeCTp
1 Texnocdepa u [ToaroroBka K 6 |OIIK-2 3amura otyera, KoHcrekr
TexHOC(epHble CUCTeMbl | TIPAKTAYeCKUM 3aHSATUSIM, CaMOTMOATOTOBKH, TecT
ceMHHapam
CamocrosiTesibHOE 10
r3yuJeHue TeM (BOIIPOCOB)
TeopeThueCKOr 4acTu
Kypca
ITpopaboTKa JIeKIMOHHOTO 4
Marepuasna
Utoro 20
2 Cucremnbiii mogxon v | [loaroTtoBka K 6 OIIK-2 BricTynienue (goknan) Ha
CUCTeMHBbIN aHaIu3 MpaKTUYe CKUM 3aHATUSIM, 3aHATUM, 3aluTa OTUeTa,
ceMUHapam KoHcriekt
Harmucanue pedepaToB 20 CaMOTIOATOTOBKH,
Pedepar, Tect
CamocTosiTennbHOe 10
r3yuyeHue Tem (BOIPOCOB)
TeopeThueCKol 4acTu
Kypca
ITpopaboTKa JIeKIMOHHOTO 4
Marepuasna
Ntoro 40
3 MopenupoBaHue [ToaroroBka K 12 |OIIK-2 BricTynsienue (goknan) Ha
TeXHOC(HEepHBIX CUCTEM U | TIPAKTUUECKUM 3aHSTUSIM, 3aHATUM, 3aljuTa OTUeTa,
TMpOLIeCCOB ceMuHapaMm Koncnekr
CaMoIIoAroToBky, Tect
CamocrosTenbHOe 10 A ’
r3yuyeHue Tem (BOIPOCOB)
TeopeTUuUeCKOM 4acTu
Kypca
[TpopaboTKa /IeKLIMOHHOTO 6
Marepuasa
OdopmiieHre 0TUETOB TI0 20
nabopaTtopHbIM paboTam
Ntoro 48
Wtoro 3a cemecTp 108
Utoro 108

9.1. TemsbI pedepaToB

1. Pa3BuTHe CUCTEeMHbIX MpeJCTaBAeHUH B UCTOPUM HAyKW U TeXHUKH

9.2. TemblI J/i1s1 CAMOCTOSITE/TLHOT0 M3yUeHHs TeOpeTH4YeCKoi YacTu Kypca
2. Vcropus pa3BUTHSI CUCTEMHBIX IIpeJCTaBlIeHNN
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w

CHCTEMHBIﬁ dHa/IM3 KaK MeTOA0J/I0Tud pEH_IEHI/IH HAYYHbIX U TeXHUYe CKNX HPO6J'IEM
4. METO,ELBI HN3yueHHUdaA COCTOSAHUSA TIPUPOAHOI0 KOMIIOHEHTAd HpHpO,E[HO-TEXHOFEHHOﬁ CUCTEeMBbI
(IITC)

v

MeTtoppl yripaBienusi coctosgHueM [1TC
Knaccudukaiusi mogeneit
7. JleTepMUHMpOBaHHbIe U CTOXaCTUUYECKUe MOZeNIN

@

10. Kypcoeas pa6ora
He npenycmotpeno PYII

11. PeiiTHHrOBas cucTeMa JiJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. Ban/ibHbIe OLeHKH /11 3/IeMEeHTOB KOHTPOJIsl
Tabsuria 11.1 — BanbHbIe OLIEHKH /IJ1s1 37IeMEHTOB KOHTPOJISI

o . MakcumManbHbIN
. MakcumasbHbIN MakcumasbHbIN
OneMeHTHI yueOHOM 0asin 3a mepuof, Bcero 3a
6am1 Ha 1-yro KT ¢ | 6ann 3a nmepuof,
JledTeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHelL] cemecTpa
2 cemMecCTp
BricTyninienue (moknaz) Ha 10 10
3aHATHN
3awumra otuera 7 7 7 21
Koncnekr 10 10 10 30
CaMOIIOZIrOTOBKH!
Pecdepar 9 9
Tect 10 10 10 30
WToro makcumym 3a 27 46 27 100
Tepro/,
Hapacrarorym utorom 27 73 100 100
11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6Gan/ioB B OLIEHKU 3a KOHTPOJIbHBIE TOUKH TIpeZicTaB/eH B Tabsuie 11.2.
Tabsmura 11. 2 — ITepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH
basnnbl Ha 1aTy KOHTPOIBHOM TOUYKH Orenka
> 90% oT MakKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5
Ot 70% 1o 89% oT MakcuMasbHOM cymMMbl OansioB Ha fgaty KT 4
Ot 60% 10 69% OT MakcMManbHOW CyMMBbI O6asioB Ha gary KT 3
< 60% oT MakCMMasnbHOM cyMMbI 6asinoB Ha gaty KT 2

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPAJULIMOHHYIO M MEXIYHAPOAHYIO OLIeHKY Tpe/CTaB/eH B Tabmuiie

11.3.

Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymma 6arios,
Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIN Ouenka (ECTS)
3K3aMeH
5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/14HO)
4 (xopol1Lo) (3auTeHO) 85-89 B (oueHn xopol11i0)
75 -84 C (xoporo)
70 - 74 D (yzoB1€TBOPUTEJIBHO)
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65 - 69
60 - 64 E (mocpencTBeHHO)

3 (YZ0BNeTBOPUTE/BLHO) (3aUTeHO)

2 (HeyZnoB/IeETBOPUTEJILHO) (He

3auTeHo) Hwxe 60 6annos F (Heyz0B1eTBOPUTEIEHO)

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

12.1. OcHoBHas 1uTeparypa
1.  AnrtoHOB, AnekcaHgp BnaaumupoBuy. CucTeMHBIN aHaau3 : YueOHUK f7ist By3oB / A. B.
AHTOHOB. - 2-e u3/l., crepeoTur. - M. : Bricmias mikosa, 2006. - 452 c. (Hamuuue B 6ubmoreke TYCYP -
60 3K3.)
2. KopukoB, AHaronuit MuxaiinoBuu. CucTeMHbIN aHanmu3 : yuebHoe rocobue / A. M. Kopukog,
C. H. TlaBnoB ; ®enepanbHOe areHTCTBO 10 00pa3oBaHui0, TOMCKHMIA TOCYZAPCTBEHHBI YHUBEPCUTET
CUCTeM yIIpaB/ieHus1 U Pafiv03/1eKTPoHMKY, Kadespa aBToMaTM3MpOBaHHBIX CUCTEM yIpaBrieHus. - ToMCK
: TMIIIO, 2009. - 198 c (Hanuue B 6ubmoteke TYCYP - 18 3k3.)

12.2. lono/iHMTe/IbHAA JIMTepaTypa

1. Teopwusi cucTeM U CUCTeMHBIN aHaMM3: YuebHoe mocobue / Cumny M. I1., Cunmnu B. A. - 2011.
276 c. [SnekrponHbIi pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/669, cBo60AHBI.

2. benos, Iletp I'puropreBuu. CUCTEMHBIM aHa/IW3 U MOJle/TMPOBAHUE OIACHBIX MPOLIECCOB B
TexHOC(hepe : yueOHOe mocobue st By3oB / I1. I. benos. - M. : Academia, 2003. - 505 c. (Haimuue B
oubmoreke TYCYP - 1 3k3.)

3. ExanwuH, Cepreii T'eoprueBuu. CucTeMHbIM aHanu3 OuocdepHbIX mMporeccoB. OCHOBHbIE
KoHIlernuy : yuebHoe mocobue / C. I'. Exanun ; demepasbHOe areHTCTBO MO 0Opa3oBaHuI0, TOMCKUH
roCy/lapCTBeHHbIN YHUBEPCUTET CUCTeM yTpaBieHUs U pafiro3/1eKTpoHukH, Kadenpa KOHCTpyupoBaHUs
y3n0B u getaneii POA. - Tomck : TYCYP, 2007. - 107 c. (Hanuuue B 6ubmoreke TYCYP - 93 9k3.)

4. Tleperymos, ®emukc ViBaHoBuu. OCHOBBI CUCTEMHOTO aHau3a : yuebnuk / @. U. Tleperyzos,
®. II. Tapacenko. - 3-e u3f. - Tomck : M3aarenbCTBO HayyHO-TeXHUUeCKor auTteparypsbl, 2001. - 390 c.
(Hammume B 6ubmoteke TYCYP - 103 3k3.)

12.3. YueOHO-MeToANYECKOe TOCOOHEe ¥ MPOrpaMMHOe ofecreyeHme

1. CucreMHBI aHanMW3 W MOJeIMPOBaHUE TIPOLIECCOB B TexHOCdepe: YueOHO-MeTOAUYeCKOe
rocobue /it CTyAIeHTOB, o0yuaromuxcst 1o HarpaeieHusM 280700.62 «TexHocdepHasi 6e301acHOCTb» U
022000.62 «3Okosorus u mpupoornosib3oBaHue» / Hecmesnora H. H. - 2014. 21 c. [DneKTpoHHBIN pecypc]
- Pexxum poctyma: http://edu.tusur.ru/publications/3740, cBoOOHBIA.

2. Teopusi cucTteM W CHUCTeMHBIM aHanu3: MeToauueckde yKas3aHWsl IO TIPAKTUUECKUM U
camocTositesibHbIM pabotam / Iloit FO. P. - 2012. 20 c. [OnekrpoHHbIN pecypc] - Pexxum gocrymna:
http://edu.tusur.ru/publications/1516, cBo6oAHBIH.

3. TexHosorusi MOJeNUPOBaHUSI CJIOKHBIX CHUCTeM: MeToguueckue peKOoMeHJaluu K
7abopaTopHBIM 3aHATUSAM U K OpraHU3alldyd CaMOCTOsTe/IbHOM pabotel / [dpobot I1. H. - 2012. 73 c.
[DnekTponHbIii pecypc] - Pexkum goctyma: http://edu.tusur.ru/publications/1597, cBoG0JHBIT.

12.4. Ba3bl AaHHBIX, UH()OPMALIOHHO CIIPABOYHbIE U MOUCKOBbIe CUCTEMBI
https://yandex.ru - nouckoBasi cuctema SHjeKcC
http://www.sevin.ru/fundecology/mgunews.html - ®yHzamMeHTanbHast KOOI U
http://www.ecoinform.ru — «3kouHbOpM» - HHGOPMAIIMOHHO-aHATUTUYUE CKUM TTOpTa
http://portaleco.ru — Oxonoruyeckuii moprasn
http://www.ecoindustry.ru - 3koyiorvsi npoM3BO/ACTBA - HAyUHO-TIPAKTUUYEeCKUM MOpTasl

kW

13. Marepua/nbHO-TeXHUYECKoe ofecredyeHne JUCHHUITHHBI
MynbsTuMeuiiHas ayaAuToOpUst
KomnbroTepHbIii K1acc

14. ®oHpA O11eHOYHBIX CPe/CTB
DOH/I, OLIEHOYHBIX CPE/ICTB TIPUBEIeH B TIPU/IOKEHUH 1.

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

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

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

®OH/T OLIEHOYHKIX CPEJICTB 10 YUYEBHOW JUCIIATIJIMHE
CucTeMHBIH aHa/IW3 U MO/Ie/TMPOBAHKE MPOLIECCOB B TeXHOC(hepe

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noAroToBku (crernuanbHOCTh): 05.03.06 IKo/10rus ¥ NMPUPOAOIIO/Ib30BaHHe
HanpaBneHHocTs (1po¢uib): IK0M0rus U NPUPOAOI0/Ib30BaHHe

dopma obyueHUs: OUHAsA

dakynbreT: PK®, PagnoKoHCTPYKTOPCKUM aKyabTeT

Kadenpa: POTOM, Kadeapa paguo31eKTPOHHBIX TEXHOIOTHHM U IKOJIOTHYeCKOr0 MOHUTOPUHTA
Kypc: 1

Cemecrtp: 2

YuebHbIi 171aH Habopa 2016 roga

Pa3paboTumku:
— gporeHT Kad. POTOM Hecwmenosa H. H.

OuddepeH1IMpOBaHHBIM 3aUeT: 2 ceMeCcTp

Tomck 2016
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1. BBegenue

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

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

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

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

OIIK-2

B/aJileHreM 0a30BbIMU 3HAHUSIMU
(byHIaMeHTa/IbHBIX pa3ziesioB GU3UKU, XUMUH U
O6uosioruu B 00beMe, HeOOXOAUMOM ISt
0CBOEHUS (PU3NUECKUX, XUMUUECKHUX U
O10/IOrMUeCKUX OCHOB KOJIOTHU U
MIPUPOZIOTIOIb30BaHUs; METOAAMH XUMHYEe CKOTO
aHasiM3a, 3HaHUSIMU O COBPEMEHHBIX
JTMHAMWYeCKUX TIpoIieccax B MPUPOJie U
TexHocdepe, 0 COCTOSTHUU reocdep 3emiu,
9KOJIOTHH U IBOTIOMN 010 Chepsl, T100aTbHBIX
9KOJIOTMUeCKHMX Tpob/iemMax, MeTolaMy 0Tbopa
Y aHa/IM3a reoJIoTMYeCKUX U OUOIOrUUeCcKuX
1po0, a Tak)Ke HaBbIKAMU UIeHTU(PUKALIN U
oIMcaHus OMOIOrUYeCcKOro pa3HooOpaswus, ero
OLIeHKH COBPeMeHHBbIMU MeToZaMu
KO/TM4YeCTBEeHHOU 00paboTku nH(opMaLum

[omkeH 3HaTh 0 COBPeMeHHBIX
JVUHAMHYeCKHUX TIpolieccax B TIPUPOJe U
TexHocdepe, 0 cOCTOsIHUU reocdep 3eMiy,
9KOJIOTHU U BOJTIOIMU O1oChepsl,
r7106a/IbHBIX IKOJIOTHYeCKUX mpobiiemMax,
COBpPEMEHHbIE METO/[bl CACTEMHOTO
aHa/M3a 00BEKTOB M IPOLIeCcCoB; 0bIIHe
MeTOUY€eCKHe TIPUHITUIIBI, UCTIOTb3yeMble
TIpY TIOCTPOEHUM MaTeMaThyeCKUX
MOZiesiei CUCTEM ;

[omkeH yMeTb IPUMEHSITb 3HaHUSI O
COBPEMEHHbBIX TUHAMUYECKUX TIPOIieccax B
TIpUpo/ie U TexHoCcdepe, 0 COCTOSTHUM
reocep 3eM/u, 3KOJIOTUHU U SBOJTIOLIUU
6urocdepsl, T100aTbHBIX SKOJIOTHUYeCKHX
nipo6siemMax, UCI0Ib30BaTh aJITOPUTM
CHCTE@MHOT'0 aHa/ii3a B OTHOLLIEHUU
TeXHOC(epHBIX CUCTEM; UCTIONb30BaTh
BO3MO)XHOCTU COBpPEMEHHOM
KOMITBIOTEPHOH TEXHUKU U MPOTPaMMHBIX
CPe/CTB AiJisi MOZIe/TUPOBAHUS CUCTEM U JIJIst
WCC/IeIOBaHUS CBOWCTB MOJEH ;

[omkeH Bia/ieTh 3HAHUSIMU O
COBPEMEHHbBIX TUHAMUYECKUX TIPOIieccax B
TIpUpo/ie U TexHoCcdepe, 0 COCTOSTHUM
reocep 3eM/u, 3KOJIOTUHU U SBOJTIOLIUU
6urocdepsl, T100aTbHBIX SKOJIOTHUYeCKHX
nipob/ieMax, HaBbIKaMH KCIT0/Tb30BaHUS
KOMTIBFOTEPHBIX TEXHOIOTUM /IJIst
MO/Ie/TUPOBAHUS TIPOIIECCOB B

TexHocdepe ;

OO11e XapaKTepUCTHKH T0Ka3aresneld U KpUTepueB
nipYBeZieHbl B Tabnuie 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OTMMUHO (BBICOKMM
YPOBEHD)

Ob6nagaet (hakTHUe CKUMHU
Y TeopeTHue CKUMH
3HAHUSIMU B TIpeJiesiax

OO6saaeT AMArIa30HOM
MPAaKTUUYECKUX YMEHMUH,
TpeOyeMbIX /ISl Da3BUTHS

KonTponupyet paborty,
MIPOBOJIMT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS

r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
MOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMOCTH nipobsiem
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Xoporio (6a30Bbiii | 3HaeT (GakThl, NPpUHIUIEL, |O6/MagaeT qUara3o0HOM bepeT 0TBeTCTBEHHOCTh 3a
YPOBEHbB) MIPOIIeCChI, 00IIHe MIPAaKTUYeCKUX YMEHUH, 3aBepIleHHe 3a/iau B
TIOHATHS B Mpejienax TpeOyeMbIX /IJisl pellleHus1 | UCC/ie/[OBaHUH,
n3yyaeMoi obacTu orpeZie/IeHHbIX TIP00JIeM B | IPUCTIOCAabIMBaeT CBOe
obsiacTu Uccie[OBaHus TioBe/ieHue K
obcTosITeNIbCTBAaM B
pelieHUH pobiem
YnosnetBopuTenbH | ObnazaeT 6a30BbIMU OO6mnagaeT OCHOBHBIMHU PabGotaeT npu npsimom
0 (TTIOpOTOoBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH
YPOBEHbB) TSI BBITIOJTHEHHMS TTPOCTBIX
3ajay

reojormyeckmux H

2 Peatu3anusi KOMIIEeTeHI[UI

2.1 Komnerennua OITK-2

OIIK-2: BnageHveM 0a30BbIMM 3HAHUSAMU (DYHJAMEHTAIbHBIX pa3/enoB (U3NKH, XUMHUA WU
ouonoruu B 06bemMe, HEOOXOAUMOM IS OCBOEHUST (PU3HUUECKUX, XUMHUUECKHUX M OMOTOTMUeCKHX OCHOB
9KOJIOTUM W TIPUPOIOTIONb30BaHUs; METOJaMHd XHWMHUECKOTO aHajM3a, 3HaHUSIMHM O COBPEMEHHBIX
JUHAMHUUEeCKUX TIpolieccax B IIPUPOZie U TexHocdepe, O COCTOSHHUM reochep 3eM/Id, SKOJIOTHU U
3BOMIOIIMU  Ouocdepnl, [MM0OaNbHBIX 3KOMOTUYECKHUX mpobsemMax, MeToflaMd oOTOoOpa W aHam3a

Ouonornueckux TMpoo,

d TdK)XKe HdBbIKdMH I/I,quTI/I(bI/IKaL[I/II/I 1 OIINCaHusA

OroIorMYecKoro pa3sHooOpasusi, ero OLIEHKH COBPEMEeHHBIMM MeTOJaMH KOJMueCTBeHHOW 00paboTKu

vHdopMaluu.

st bopMUpOBaHKUsST KOMIIETEHIIUH HEOOXOAMMO OCYILIeCTBUTD Psifi 3TAroB. DTarbl (OpMUPOBaHUs
KOMIETEHLIUM, TMpPUMEHsieMble JJIs 5TOr0 BHUIbI 3aHATUH W HCIHOJb3yeMble CPEeJCTBA OLIEHUBAHUS
npe/icTaB/ieHbI B Tabsurie 3.
OPMMPOBaHUs KOMIIETEHLIMU U UCTIOb3yeMble CPE/ICTBA OLIEHUBAHMSI

Tabuia 3 — Jrarbl

B IpUpo/je u TexHocdepe,
0 COCTOsIHUY Teocdep
3eMJIH, 5KOJIOTHU U
3BosTIOLK OUoCdepsl,
r7100aTbHBIX

9KOJIOTHYE CKUX
ripo6sieMax, COBpeMeHHbIe
METO/IbI CUCTEMHOTO
aHa/M3a 00beKTOB U
TIPOIIeCCOB; 00IIHe
MeTOAUUeCKIe TTPUHLIUTILI,
WCTIO/Tb3yeMble TTPU
MOCTPOEHUH
MareMaTUuueCcKux Mojenen
CUCTEM

JUHaMHYeCKUX Tporieccax
B TIPUpO/ie U TexHocdepe,
0 COCTOSTHUU Treocdep
3eMJ/1M, 3KOJIOTHU U
9BOJTIOL[MN 6Uochepsl,
r7100a/TbHBIX

9KO0JIOTHYUe CKUX
npob/ieMax, UCIoJIb30BaTh
aJITOPUTM CHCTEMHOTO
aHa/iM3a B OTHOIIIEHUU
TeXHOC(hEepHBIX CUCTEM;
WCTI0/Tb30BaTh
BO3MO)KHOCTH
COBPEMEHHOM
KOMITBIOTePHON TeXHUKU U
TIPOTPaMMHBIX CPE/ICTB
JUIsI MOZIe/TAPOBAHKS
CUCTEM U JJist
HCCJIeJOBaHUS CBOMCTB
Mo/enu

CocraB 3HaThb YmeTb Bnanets
CopepxaHue 0 COBPEMEHHBIX MPUMEHSITb 3HaHUS O 3HAHUSMU O COBPEMEHHBIX
3TaroB JWHaMUYeCKHX TIpoLeccax | COBpeMeHHbIX JWHaMUyeCKUX TpoLeccax

B IpUpo/e u TexHocdepe,
0 COoCTOsiIHUU reocdep
3eMJ/IH, 3KOJIOTHU U
3BosTIOLMY O6rocdepsl,
r7100aMbHbIX

9KOIOTUUe CKUX
ripo6sieMax, HaBbIKaMH
WCTI0/Tb30BaHMUS
KOMITBFOTePHBIX
TEeXHOJIOTUH /sl
MO/Ie/TUPOBAHKS
TMPOLIeCCOB B TexHOChepe

Buppl 3aHATHI

¢ [IpakTHhueckue
3aHATUS;

* Jlekuuy;

* [IpakTuueckue
3aHATHUS;
* Jlekuuuy;

» CamocTosiTe/IbHas
pabora;
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e CamocTosiTe/bHas
pabora;

e CamocTosiTe/nbHas
pabora;

Ncronb3yembie
cpefcrBa
OLleHUBaHUs

* Brictynnenue (gokaaz
) Ha 3aHSTHY;

* KoHCriekT
CaMOII0/ITOTOBKY;

e TecT;

* Pedepar;

* uddepeHLIMPOBaHHBI
U 3a4eT;

* BeicTymuienue (goknaz
) Ha 3aHAATHY;

* KoHcnekr
CaMOIIO/ITOTOBKY;

* Tecr;

* Pedepar;

* TuddepeHLIpPOBaHHEI
U 3a4eT;

* Brictynienue (goknazn
) Ha 3aHSITHH;
* Pedepar;

* uddepeHLPOBaHHEI
U 3aueT;

@dopMyIMpOBKa MOKasaTese W KPUTepHeB OLeHHMBAaHUS [JaHHOM KOMITeTeHLIMM TpHBeJleHa B

Tabmumie 4.
Tabnura 4 — ITokasaTenu ¥ KpUTePUU OLieHWBAHUS KOMITETeHIIMH Ha 3Tarax

CocraB 3HaThb YMmeTb Bnagets
OtmuHo * TPHMEHATH 3HAHUS O * 3HaHUsAMMU O

(BBICOKMI YPOBEHB)

* 0 COBpEMeHHBIX
JUHaMHUe CKUX
Tiporieccax B IMpUpo/Jie U
TexHocdepe, 0
cocTosiHuU reocdep
3eMJ/iM, 3KOJIOTHU U
3BOJTIOLIMN OMoChephl,
17100a/TbHBIX

9KOJIOTHYEe CKUX
npobieMax,
COBpPeMeHHbIe MeTO/[bl
CHCTEMHOT'O aHa/IMu3a
00BEKTOB 1 MPOIIECCOB;
o0111e MeToueCcKre
TIPUHLIUTIBI,
WCTIO/Ib3yeMble TIPU
TIOCTPOEHUH
MaTeMaTHye CKHX
MOZIe/Ie CUCTEeM;

COBpEMEeHHbBIX
JUHaMHYeCKUX
ripoljeccax B MpUpPOJe U
TexHocdepe, 0
COCTOSTHUU reocdep
3eMJ/IH, 5KOJIOTHU U
3BOJTIOLIK OUOChepsl,
r7100a/TbHbIX

9KOJIOTMUe CKUX
npobsiemax,
WCTIO/Tb30BaTh alTOPUTM
CUCTeMHOT'0 aHa/u3a B
OTHOILLIEHUU
TexXHOC(hepHBIX CUCTEM;
WCTIO/Th30BaTh
BO3MO)KHOCTHU
COBpPEMEeHHOU
KOMIbIOTEPHOU TeXHUKU
Y TIPOTPaMMHBIX CPeZICTB
JUIsl MOZIe/TAPOBAHUS
CUCTEM U JJise
HCC/Ie/JOBaHUS CBOMCTB
MO/JIeJH;

COBpPEMEeHHBIX
JUHaMUYe CKUX
ripolieccax B MpUpofe 1
TexHocdepe, 0
COCTOsiHUM reocdep
3eMJIH, 5KOJIOTHU U
3BOJTIOLIM OUOChepsl,
r7100abHBIX

9KOJIOT1Ue CKUX
ripo6sieMax, HaBbIKaMH
WCII0/Tb30BaHUsI
KOMITBIOTePHBIX
TEeXHOJIOTHUN /151
MOZe/TUPOBaHUS
TpOLIeCCOB B
TexHocdepe;

Xopotiio (6a30BbIit
YPOBEHD)

* 0 COBPeMeHHBIX
JTUHAMHYe CKHX
Tripoljeccax B MpUpofe 1
TexHocdepe, 0
COCTOSIHUHM reocdep
3eMJ/iM, 3KOJIOTHU U
3BOJTIOLIMN OUoChephl,
r7100a/IbHBIX

9KOJIOTMUYe CKHX
npobeMax,
COBpeMeHHbIe METOZIbI
CHUCTEeMHOT'0 aHa/In3a
00BEKTOB U TMPOIIECCOB;

* TIPUMEHSTb 3HaHUS O
COBPEMeHHBIX
JUHaMHYeCKUX
TpolLieccax B MpUpoJie U
TexHocdepe, 0
COCTOSIHUM reocgep
3eMJd, 3KOJIOTUU U
3BOsTIOLM OUOChepsl,
r106ambHbBIX

9KOJIOTMYe CKIX
npobsiemax,
WCTIONIb30BaTh a/ITOPUTM
CUCTeMHOT'0 aHa/u3a B
OTHOILIEHUH

* 3HAHWSMU O
COBpPEMEHHBIX
JMHaMUYe CKUX
Trporieccax B MPUPOJie U
TexHocdepe, 0
CcoCTosiHUM reocdep
3eMJid, 3KOJIOTUU U
3BOJTIOL[M OHOChepsl,
r7106aIbHBIX
9KOJIOTHYE CKUX
rpo6sieMax;
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TexXHOC(hepHBIX CUCTEM;

TexHocdepe, 0
COCTOSIHUM reocdep
3eMJ/IH, 5KOJIOTHU U
3BOJTIOLIUM OUOChepBl,

Tiporieccax B IPUpO/e U
TexHocdepe, 0
cocTosiHuU reocdep
3eMJ/iM, 3KOJIOTHU U

YIOBNETBOPUTENIEH | * 0O COBpPEMEHHBIX * TIPUMEHSTb 3HAHUS O * 3HAHUSIMHU O
0 (1IOporoBeIN JMHAMUYE CKHX COBPEMEHHBIX COBpPEMEHHbIX
YPOBEHb) rpolieccax B IIpupoje u JUHaMHU4Ye CKUX JUHaMHUUe CKUX

rporieccax B MPUpoJe U
TexHocdepe, 0
CcoCTOsTHUM reocdep
3eMJ/IY, 3KOJIOTHU U

r7100a/TbHBIX 3BOJTIOLIMN OMoChephl, 3BOJTIOLIMN OO0 Chephl,

9KOJIOTHUYE CKHX r7100a/IbHBIX r7100a/IbHBIX

npobieMax; 9KOJIOTAUE CKUX 9KOJIOTHUe CKUX
npobieMax; npobnemax;

AedaTe/JIbHOCTH,

3 TunoBbie KOHTPO/IbHBIE 33/JAHUSA
st peanu3aluy BBIIIETIEPEUMCIEHHBIX 3a7lau 00yYeHUs] UCIIOJb3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3aflaHusl WK WHble MaTepHasbl, HeoOXoAuMble AJis1 OLeHKM 3HAHWM, YMeHHH, HaBbIKOB M (W/IM) OIIbITa

XapaKTepU3yIOIIUX  3Tarlbl

obpa3oBaTebHOM MPOrpaMMBl, B CIeAYIOIIEM COCTaBe.

(IITC)

— Metozs! ynpasnenus cocrosHueM [ITC

3.1 Boripocbl Ha CAaMOIIOATOTOBKY
— MHcropus pa3BuTHS CUCTEMHBIX NIPeJCTaB/lIeHNH

— CucTreMHBIY aHanMM3 Kak MeTOZI0JIOTHsI PellieHHs] HayYHbIX ¥ TeEXHUYeCKUX 1pobnem
— MeToabl M3yueHUsI COCTOSIHWSI NPUPOAHOTO KOMIIOHEHTA NPUPOJHO-TEXHOT'€HHOW CHCTeMbI

— Knaccudukanus mogeneit
— [leTepMUHUpPOBaHHbBIE U CTOXaCTHUUECKHE MOJETN

(opMHUpOBaHUs KOMITeTEHLIMMA B TIpoLiecce OCBOEHHs

3.2 TecToBble 3aJaHUA

— Kakoii crioco6 Henb3sT UCITO/Ib30BaTh [I7Isl TIepeBo/ia CJIOKHOM CHCTEMBI B pa3psi/ MPOCTHIX? A)
TIOJTyYUTh HEeJOCTAIIYI0 MH(OPMALIMIO U BK/IIOYUTE ee B Mofeb b) pa3pabotarth Oosiee coBepliieHHbIE
Cpe/CTBa yrnpassieHus: B) USMeHUTSH Lie/lb CUCTEeMBI

— Yo Takoe npobsiemMHast cutyaiusi? A) cUTyalusi, KOTOPYyr Heo0X0AUMO U3MEeHUTh B KOPOTKOe
Bpemsi B) cutyauus, korja mocTaB/ieHHas Liesib NMPUHLIMIIMAABHO HefocTwkuma B) cutyanus, korga
MMeIOLI1ecs: PeCypChl He MO3BOJISIOT JOCTUTHYTh MTOCTaB/IeHHOM Liesin

— Uro oTpakaroT mparmatiyeckrie Mojenn? A) CyLecTBYIOLYIO CUTyalvio b) nmporuosupyemyo
cuTyauuro B) xemaeMyro cuTyaruro

— Uro Takoe Touka Oudypkarmu? A) MOMeHT o0pa3oBaHMs HOBOM CHCTEMbl M Hadajao ee
pa3BuTHsl b) mnepenoMHbBII MOMEHT B pa3BUTHMM CHUCTEMBbI, KOIJla HEBO3MOXXHO TIpe/CcKasaTh ee
JaMbHEUIIYH0 JTUHAMUKY

— Jlaypear HoGeneBckoli TpeMuu, TOMYYMBLIMM 3Ty Harpajy 3a H3yueHHe HepaBHOBECHBIX
cucteM. A) borganos b) Bepranangu B) [1puroxxux

— Uro obpa3syeTcs COBOKYITHOCTHIO BHYTPEHHHX CBsizeli cucrembl? A) ¢yHkius B) nens B)
CTPYKTypa

— Kakoii TepMHH 4B/ISeTCSI CHHOHMMOM CHCTEMHOCTHM IO OTHOLIEHWID K YeJIOBeYeCKOU
JiesiTeTbHOCTU? A) MeXaHUCTUYHOCTh b) KnbepHeTUUHOCTE B) anropuTMU4HOCTD

3.3 Tembl pedepaToB
— Pa3sBuTHe CHCTeMHBIX MPeCTABI€HHU B UCTOPUN HAyKU M TEXHUKH

3.4 TeMbI I0K/1a/10B
— MWcropusi pa3BUTHSI CUCTeMHBIX TIpeJCTaB/IeHUM
— CuCcTeMHbIH aHa/INM3 KaK METO/[0/IOTHSI PEllIeHHs] HayYHbIX M TEXHUUeCKUX MpobsiemM
— Knaccudukaims mogeneit
— JeTepMUHHPOBaHHbIE U CTOXaCTHUUeCKHe MOJIe/n
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— Pa3BuTHe CHCTEeMHBIX Hpe,I[CTaBIIEHI/Iﬁ B UCTODUH HAYKH U TEXHUKH

3.5 Bonipocs! puddepeHiiupoBaHHoro 3auera

— 1. CucteMHOCTh Kak BceoOiriee cBOMCTBO MaTepuu. 2. [ToHsITHe CUCTeMBI U TIPe/ICTaBIeHUs O
CUCTeMHOCTH mupa. 3. CUCTeMHOCTb UYei0BeueCKOro I03HaHUS U [eTe/lbHOCTH. 4. BO3HUMKHOBeHUe U
pasBUTHE CHUCTeMHBIX IpefcTaBaeHU. 5. OcHOBHble cBoMcTBa cucreM. 6. CocraB, CTpyKTypa H
JVUHaMUKa cucteM. 7. [IpsiMble 1 obpaTHbIe CBsI3U B cucTeMax. 8. CUCTeMHbIN TOAX0/ B MCC/Ie[OBAHHUSIX:
OCHOBHbIe acrekThl 9. HabmozieHne, SKCriepiMeHT Y MO/Ie/TMPOBaHUe KaK METO/Ibl MCC/IeI0BAHUS CHCTEM.
10. CyuHOCTb M alropuT™M CHCTeMHOro aHaiusa. 11. MogenvpoBaHye Kak Crocob M3y4yeHus! CUCTeM,
BUBI Mogiesier. 12. MogenvpoBaHve JUHAMUKY MTONY/ISALIANA B yC/IOBUSIX HEOIPaHWYEHHBIX PecypcoB. 13.
MogenupoBaHve AUHAMUKU TIONY/SALMA B YCJIOBUAX OrpaHUYEHHBIX pecypcoB. 14. BeposiTHOCTHOe
MO/le/IMpOBaHre Ha OCHOBE MapKOBCKUX Lierneid. 15. MojenupoBaHye CHCTeM Ha OCHOBe TeOpUU Irpados
16. TIpuunHbI U QaKTOPbI aBapUMHOCTU U TpaBMaTu3Ma. 17. OcobeHHOCTH CUCTeMbl ye/ioBeK-MallliHa-
cpega 18. Metoabl MccienoBaHUS M COBEPIIEHCTBOBaHMS Oe3ormacHOCTH B TexHocgepe. 19. Obmue
MIPUHLIMIIBI TIpeAyTpexaeHusi npouciuectBuid. 20. DHepProsHTpONMiHAas KOHLeMusl omacHocTeil. 21.
CucrtemMHass UHXeHepUss Kak MeToj wusyueHus u ontumusaumu UYMC. 22. IIporpamMMmHO-LiesneBoe
IIaHMpOBaHUe U yrpaB/eHHe 6e3omnacHocTbio 23. CucrteMa obecrieueHus: 6e30macHOCTU B TexHocgepe
24. Tlokaszarenu 3¢ ¢eKTUBHOCTH cucTeMbl obecriedeHusi Ge3omacHoctd 25. CHCTeMHBIM aHamM3 |
MO/leTMpOBaHKe MpoLiecca BO3HWKHOBEHHSI MPOKMCIIECTBUM B TexHOC(epe: XapaKTepUCTHKA OCHOBHBIX
stanoB 26. OcobeHHOCTH (opManu3alid ¥ MOJe/TMPOBaHMs OMACHBIX TPOLIeCCOB B TexHOcC(epe. 27.
OcobeHHOCTH CUCTEMHOTO aHa/lM3a U CUCTeMHOI0 CUHTe3a IPU MOZle/TMPOBaHNY OMACHBIX IpoLieccos 28.
[TnanupoBaHue 3kcriepumenTta 29. OOpaboTka sKcneprMeHTanbHbIX AaHHBIX 30. OCHOBBI Teopuu
TIPUHATHS pelleHri

4 MeTopnuecKue Marepuasibl
[nsi obecrieuenus npotiecca oOyueHMst U pellleHuUs 3afiau 0Oy4yeHUs! UCIOb3YIOTCSl CeAyHolue
MaTepuaJbl:
— MeTOAUYeCKHe Marepuasbl, OINpefessioljie NpOoLefypbl OLIeHWBaHUSl 3HaHUM, YMeHUH,
HaBbIKOB U (WIM) OMbITa [esTeJbHOCTH, XapaKTepU3YIOLUX 3Tarbl (POpP-MUPOBAHUS KOMIIETEHLUMH,
coriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas 1uTeparypa
1. AnTOHOB, Anekcanap BragumupoBuu. CucTeMHBINA aHanmu3 : YueOHUK AJisi By3oB / A. B.
AHTOHOB. - 2-e U3/., cTepeotur. - M. : Beicias mkosna, 2006. - 452 c. (Hammune B 6ubmuoteke TYCYP -
60 3K3.)
2. KopwukoB, AHaTtonuii MuxatinoBru. CUCTeMHbIN aHanu3 : yuebHoe rocobue / A. M. Kopukos,
C. H. ITaBnoB ; dexnepasbHOE areHTCTBO 1O oOpa3oBaHMI0, TOMCKHI TOCYZApCTBEHHBIM YHUBEPCUTET
CUCTeM YTIpaB/ieHUsI U Pain03/1eKTpoHrKY, Kadeapa aBToMaTH3MPOBaHHBIX CUCTEM yTipaB/eHus. - ToMCK
: TMIIO, 2009. - 198 c (Hamnuue B 6ubmioreke TYCYP - 18 3k3.)

4.2. lonoHMTe/IbHAA IMTepaTypa

1. Teopwus CUCTEM U CUCTEMHBIM aHamu3: YueOHoe nocobue / Cumnu M. I1., Cunmu B. A. - 2011.
276 c. [DnektponHbIit pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/669, cBo60HBIH.

2. benos, Iletp I'puropreBuu. CUCTEMHBIM aHa/IW3 M MOJEIUPOBAHUE OIMACHBIX MPOLIECCOB B
TexHochepe : yueOHoe 1ocobue st By3os / I1. T'. Benos. - M. : Academia, 2003. - 505 c. (Hanmuuue B
ounbmioreke TYCYP - 1 3Kk3.)

3. ExanwuH, Cepreii T'eoprueBuu. CucTteMHbIM aHanu3 6OuocdepHbIX mMporeccoB. OCHOBHbIE
KoHIlenuy : yueOHoe mocobue / C. I'. Exanun ; ®ezepasbHOe areHTCTBO MO 0Opa3oBaHuio, ToMCKUH
roCy/lapCTBeHHbIM YHUBEPCUTET CUCTeM yTpaBieHUs U pafro3/1eKTpoHUKH, Kadenpa KOHCTpyupoBaHUs
y3710B ¥ fietaneit POA. - Tomck : TYCYP, 2007. - 107 c. (Hanuuue B 6ubmoreke TYCYP - 93 3k3.)

4. Tleperymo, ®envkc MipaHoBrY. OCHOBBI CUCTEMHOTO aHanu3a : yuebHuk / ®. U. IMeperynos,
®. II. Tapacenko. - 3-e u3f. - Tomck : VM3garenbCTBO HayyHO-TexHUUeCKoW auTeparypsl, 2001. - 390 c.
(Hasmmume B 6ubmoreke TYCYP - 103 3k3.)

4.3. YueOHO-MeTOANYEeCKOe T0Co0He U MPOorpaMMHoOe odecrieueHne
1. CucreMHBII aHa/nM3 W MOZe/JMPOBaHKe TIPOLIECCOB B TexHOcC(epe: YueOHO-MeToAMUeCKOe
nocobue 771 CTyZeHTOB, obyyaroruxcs o HarpasieHusiMm 280700.62 «TexHocdepnasi 6e30macHOCTb» U
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022000.62 «DOkonorusi U npupogornosb3oBaHue» / Hecmenora H. H. - 2014. 21 c. [9neKTpoHHbIN pecypc]
- Pexxum pocryma: http://edu.tusur.ru/publications/3740, cBoOoAHBIT.

2. Teopusi cucTteM W CUCTeMHBIM aHanu3: MeToauueckKre yKa3aHUsS IO TIPAKTUUECKUM U
camocTtosTensHbIM pabotam / Loit FO. P. - 2012. 20 c. [SnekTpoHHBIM pecypc] - Pexum goctyma:
http://edu.tusur.ru/publications/1516, cBOOGOHBIH.

3. TexHosmorusi MOJAeNUPOBaHUSI CIOXKHBIX CHUCTeM: MeToguyeckue peKOMeHJaluud K
71ab0paTOPHBIM 3aHATHSM M K OpPraHW3alldy CaMOCTOsITeNbHOUM pabotsl / pobor I1. H. - 2012. 73 c.
[DnekTpoHHBIM pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1597, cBoboaHBIIH.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEeMbI
https://yandex.ru - novckoBas cucrema SHeKC
http://www.sevin.ru/fundecology/mgunews.html - ®yHgameHTanbHast SKOIOTUS
http://www.ecoinform.ru — «3konHbopmM» - HHGOPMALIMOHHO-aHATUTUUE CKUM TTOpTas
http://portaleco.ru — Dkonoruyeckuii mopTan
http://www.ecoindustry.ru - 3kos0rus IpOM3BO/CTBA - HAYYHO-TIPAKTUYeCKHUI MOpTasl
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