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1. He.]'[l/l H 3a1a4Y1 OCBOCHHUA TUCHUIIJIMHBI

Henapr npenogaBanusi AUCHUILUIMHBI «Du3WUecKre OCHOBBI MPOLIECCOB YIPABICHUS
TEXHUYECKUMHU CUCTEMaMH U TEXHOJOTHUISCKUMU MPOIIECCAMM» 3aKITI0YACTCS B TOM, YTOOBI JIaTh
CTyIeHTaM TIpOo(eCCHOHATbHBIC 3HAHWS, YMCHHS W HAaBBIKM B OOJACTH TIOCTPOSHUS U
MPUMEHCHHSI MOJICNICH CIIOXKHBIX CHCTEM B 3ajadax MPOCKTUPOBAHUS, aHAIN3a M ONTHMHU3AIUU
(YHKIIMOHATBHBIX M OOECICUMBAOIINX IOJCUCTEM aBTOMATH3UPOBAHHBIX CHCTEM O0pabOTKH
nHQOpPMALIMA W YIPABJICHHS; CAMOCTOSTEIBHOIO IUTAHWPOBAHHSI W IMPOBEICHUS MOJICIBHBIX
WCCIICTOBAaHUHN CUCTEM YIPABICHUS; POJb MOJICIBHBIX HCCIEIOBAHUN B CHCTEMaXxX YIpaBIICHUS,
pElIeHNe THITOBBIX MPUKIAJHBIX 3a/a4; JaTh TEOPETUYCCKHE 3HAHUS M MPAKTHYECKUE METOJIbI
MOJICTUPOBAHUS B CHCTEMaxX VIPABJICHHS, AacleKThl TpH paboTe C MOJCISIMH CHCTEM;
nmpuoOpeTeHue W TPopaboTKa CTYACHTaMHU KOMIICTEHIIUH, HEOOXOAMMBIX JUISl YCIEIIHOTO
YCBOCHHSI OCHOBHOW 00pa3oBaTeIbHOW MPOrpaMMBI Marwcrpa 1O JaHHOMY HAIpaBIICHUIO H
poGuUITIO.

OCHOBHBIMH 33Ja4aMU M3YYeHHS IUCIHUIUIMHBI SBISIOTCS: MOJICIIMPOBAHKUE IPH
MPOCKTHPOBAHWK, aHAJIU3¢ W ONTUMH3AIMH aBTOMATH3UPOBAHHBIX CHUCTEM 0OpabOTKH
WH(OPMAIIMN U YITPABJICHUS TEXHOJIOTUICCKHMH MPOIIECCAMHU.

JuctmruimHa «Ou3MUecKue OCHOBBI MIPOIIECCOB YIIPABJICHUS TEXHHYECKMMH CUCTEMaMH U
TEXHOJIOTUYECKUMH MPOIIECCAMMU» MO3BOJUT PACIIUPUTH TEOPETUIECKYIO TIOJITOTOBKY MarucTpa,
YIIIyOUTh 3HAHWE TIPUKIIATHBIX BOIIPOCOB, CBSI3aHHBIX C MOJICIMPOBAHHEM aBTOMATH3UPOBAHHBIX
cucTteM 00pabOTKH MH(POPMAIUK U YIPABICHUS TEXHOJOTHUYECKUMHE MPOIECCaMU JUTS PEIICHHS

3aJa4 HpO(l)CCCI/IOHaJII)HOI;'I JACATCIIbHOCTH.

2. Mecto qucuuiuinabl B crpykrype OOII BITO

Jucuumnnuna «Ou3nyecKue OCHOBBI MPOLIECCOB YIPABICHUS TEXHUYECKUMHU CHCTEMaMU U
TEXHOJIOTHYECKUMH IMPOLIECCAMU» SIBIISIETCS CAMOCTOATEIBHBIM MOJYJIeM, OTHOCUTCS K 0a30BOi
(obmenpodeccuonanbHoii) yactu 6moka bl ocHoBHO# o0pazoBartenbHOll mporpammbl  (OOIT
BO) no nanpasnenuto noarotoBku 27.04.04 «YnpapneHue B TEXHUYECKUX CUCTEMaXx», SBISETCS

00s13aTeBHOIA.

3. TpeGoBaHus K pe3yJbTaTaM OCBOECHHSI COAEPKAHUS TUCIHHUIIHHbI

B npouecce HU3ydYCHUS AUCHUIIJIMHBI «DPHU3NYECKUE OCHOBEI mpouccCcoB YIpaBJICHUA
TCXHUYCCKUMU CUCTCMAMU U TCXHOJIOTUYCCKUMU MpoUeCCaMn» Y CTYACHTOB IO HAITPABJIICHUIO

noarotoBku 27.04.04 «YmpaBneHue B TEXHUUECKUX CHCTEMax» ¢ KBaIM(UKAIUeH (CTENeHbIO)



«MarucTp» JOJDKHBI chOpMUpPOBAThCA (UM 3aKPEMUTHCS) CIEIYIOUIHe 00menpoQeccuoHaIbHbIe

KOMIICTCHIIUH

crocoOeH aHaIM3MPOBATh U  BBIABIATH €CTECTBEHHO-HAYYHYIO CYIIHOCTb IMPOOiieM
yIIpaBJICHUS] B TEXHUYECKHX CUCTEMax Ha OCHOBE IOJI0KEHUH, 3aKOHOB U METOJIOB B 0071acTH
ecTecTBeHHbIX Hayk U marematuku (OIIK-1).
cnocoOeH BBIOMpAaTh METOABI W pa3pabaThiBaTh CHUCTEMbl YIPABICHHUS CIOKHBIMU
TEXHUYECKUMHU 00BbEKTaMU U TexHoJornueckumu nporeccamu (OITK-8).
cocoOeH pa3pabaThIBaTh METOAMKH M BBINIONHATH OSKCIHEPUMEHTHI Ha JIEHCTBYIOIIUX
0o0bekTax ¢ 00pabOTKOM pe3ylbTaTOB Ha OCHOBE WHGOPMAIIMOHHBIX TEXHOJIOTHH W
texHnyeckux cpencts (OIIK-9).

B pe3ynbraTe n3ydeHus TMCIHUILTUHEI CTYJICHT JOJDKEH:

3HATH:

- KaK BBIABJIATH €CTCCTBCHHO-HAYYHYIO CYITHOCTDH HpO6J'IeM YIIPaBJICHHUA B TEXHUUYCCKUX CHUCTEMAX

Ha OCHOBC HOHO)KCHHﬁ, 3aKOHOB 1 ME€TOI0B B 001aCTH €CTECTBEHHBIX HAayK 1 MaTEMAaTHUKU

- PpOJIb MOOCIBbHBIX I/ICCJ'IG)IOBaHI/Iﬁ B CUCTEMax YIIPaBJICHUA, PCIHICHUC TUIIOBBIX IMPUKIATHBIX

3a/1ay;

- METOJAbI MOACIUPOBAHUA B CUCTEMAX YIIPpaBJICHUSA, aCIICKTEI IIPpU pa60Te C MOJACISIMHU CUCTEM.

YMeTh:

- CAMOCTOATCIIBHO INJIAHUPOBATH U IMIPOBOAUTE MOACIIBHBIC UCCIICAOBAaHUA CUCTEM YIIPABJICHUA

- AHaJIM3UpoOBaThb U OIITUMU3ZUPOBATH d)yHKHI/IOHaJ'IBHBIe u O6€CHC‘II/IB3IOH_[I/IG OACHCTEMbI

aBTOMATU3UPOBAHHBIX cUCTEM 00pabOTKK MHPOPMAIIMH U YIIPABICHHUSL.

- OCYHIECTBIISITH JIEKOMIIO3HUIIHAIO 3a/1aUH

Baanern:

- IPUKIaJHBIMHU BOIIpOCaMH, CBA3aHHBIMHU C MOJCIUPOBAHHUEM ABTOMATU3HWPOBAHHBIX CHCTEM

O6pa6OTKI/I I/IH(l)OpMaHI/II/I N YIpaBJICHUA TCXHOJOTHMYCCKHUMU IIpoHcccaMu IJid pCHICHUS 3aJayd

HpO(l)GCCHOHaHbHOﬁ ACATCIIbHOCTH,

CIIOCOOHOCTBIO OCYILICCTBJIATDH C60p W aHallu3 HCXOIHBIX JAaHHBIX JII pacdeta H

IMPOCKTUPOBAHUA CUCTEM U CPECACTB ABTOMATHU3AlIUU U YIIPABJICHUA.

- MCTOJUKAMHU U BBINIOJIHATL SKCIICPUMCHTLI HAa ﬂeﬁCTBYIOHlHX 00BEKTaX C 06pa6OTKOﬁ PpPE3yJIbTaTOB

Ha OCHOBC I/IH(I)OpMaI_II/IOHHBIX TEXHOJIOTUM U TEXHUYECKUX CpCACTB



4. Conepxanue ¥ CTPYKTypa 11

CIMILJIMHBI

4.1. Conepsxanue pa3ies0B JUCHUINIMHBI

Ne HaumeHoBaHue Coaep:xanne pazgena ®opmupyemast | OuneHouyHble

pa3aena pa3aena KOMIETEeHIN I cpeacTBa

1 2 3 4 5

1. OCHOBHBIE M3meputenpHoe npeodpazopanue u  |OITK-1 sabopaTopHas
MOHSTHUS U M3MEpUTENIbHBIN npeoOpazoBatens.  |OITK-8 paborta,
onpeeIeHu . CTpyKTypHBIE snementsl  [OIIK-9 BOIIPOCHI HA

M3MEPUTEITBHOTO MTPEe0Opa3OBaHMUsI KOJUIOKBHYME,
(crtocOOHOCTh aHATU3UPOBATH U KOHTPOJIbHBIC
BBISBJIATH €CTECTBCHHO-HAYYHYIO MEPOIPUATHS,
CYIIHOCTB IPOOJIEM YIIpaBJICHHS B 3ay4ér.
TEXHUYECKUX CHCTEMax Ha OCHOBE

MOJI0KEHUM, 3aKOHOB U METOJIOB B

00JIaCTH €CTECTBEHHBIX HAYK U

MaTEMaTHKH; CIIOCOOHOCTH BBIOMPATh

METO/IbI U Pa3padaThIBaTh CHCTEMBI

[yIIpaBJIE€HUs CIOKHBIMU

TEXHUYECKUMHU 00bEKTaMU U

TEXHOJIOTHUYCCKUMHU ITPOLECCCaAMMU;

CIIOCOOHOCTH pa3padaThIBaTh

METOAUKHN U BBIIIOJIHATH

PKCIIEPUMEHTHI Ha JICHCTBYIOIINX

00BEKTax ¢ 00pabOTKOH pe3yIbTATOB

Ha OCHOBE WH()OPMAITMOHHBIX

TEXHOJIOTUN Y TEXHUYECKUX CPEJICTB)

2. OnextpomarautH |OOmme cBeaeHms. Onekrpudeckoe [OITK-1 mabopaTopHas
oe ToJie. moJIe. Xapakrepuctuku [OITK-8 pabora,
DJeKTpUYecKHe U [MaTepUasoB B 3jekrpudeckoM moiue (OIIK-9 BOMPOCHI Ha
MarHuTHbIE MarautHOE T0ONe. XapaKTepPUCTUKU KOJUIOKBHYME,
CBOWCTBA MaTepruajoB B MAarHUTHOM TIOJE. KOHTPOITbHBIE
MaTepuasoB. OcHOBHBIE ypaBHEHUS MEpOIPHSITHS,

PIEKTPOMAarHUTHOTO OISt 3auér.
(CIOCOOHOCTH ~ aHAM3UPOBATH U

BEISIBIISTD €CTECTBEHHO-HAYYHYIO
CYIIHOCTh MpOOJEeM YIpPaBICHUS B
TEXHUYECKUX CHCTEMaX HAa OCHOBE
MOJIOKEHMI, 3aKOHOB H METOHOB B
O0JTaCTH ~ €CTECTBEHHBIX HAYK H
MaTEeMaTHKH; CIIOCOOHOCTh BBIOMPATH
METOABI W pa3pabaThiBaTh CHCTEMBI

[YIIpaBIICHUS CIIO)KHBIMHY]
TeXHUYECKIMHU 00BeKTaMu u
TEXHOJIOTHYECKUMH HPOIIECCaMU;
CrIocoOHOCTh pa3pabaThIBaTh
METOIMKA u BBITIOJTHSATH
DKCIIEPUMEHTBI Ha  JEHCTBYIOIINX
00BbEKTaxX ¢ 00pabOTKOW pe3yIbTaTOB
Ha OCHOBE UH()OPMALMOHHBIX|

TEXHOJIOTUHM M TEXHHUYECKHUX Cpe,Z[CTB)




N3MepuTeabHble  [DIEKTPOEMKOCTHOE OIIK-1 nabopatopHas
npeobpasoBanus [M3MepUTeNbHOE  mpeobpasoBanue. (OITK-8 pabora,
B DJICKTPUYECKMX [DHEPIUs dJIEKTpocTaTHdecKoro nous [OITK-9 BOIIPOCHI HA
MOJISIX. KoHeHcaTopa. CUbL, pa3BUBAEMBI B KOJUIOKBHYME,
DIIEKTPOCTATUIECKOM none KOHTPOJIbHBIC
(crocCOOHOCTH ~ aHAIM3UPOBATH | MEpOIPHSTHS,
BBISIBJISITD €CTECTBEHHO-HAYYH YO 3a4€T.
CYIIHOCTh MpoOJeM YIpaBICHUS B
TeXHUYECKHX CHCTEeMax Ha OCHOBE
MMOJIOKCHUM, 3aKOHOB M METOIOB B
00JIaCTH ~ €CTECTBEHHBIX  HAyK M|
MaTEMaTHKH; CIIOCOOHOCTH BBIOMpATh
METOIBl W Pa3padaThIBaTh CHUCTEMBI
YIIpaBJIEHUS CJI0’KHBIMH
TEXHUYCCKUMU 00beKTaMu H
[TEXHOJIOTMYECKUMU IPOLIECCAMU;
CIIOCOOHOCTh pa3pabaTbIBaTh
METOAUKN u BBIITIOJIHATH
PKCIIEPUMEHTHl Ha  JCUCTBYIOILIUX
00BeKkTax ¢ 00pabOTKOW pe3ynbTaToB
Ha OCHOBE MH(OPMAITMOHHBIX
[TEXHOJIOTUH U TEXHUYECKHUX CPENICTB)
Wsmeputensasie | MHIyKnMOHHOE usmepurenbHoe (OITK-1 nmabopaTopHas
mpeobpazoBanust | IpeoOpa3oBaHUE. OIIK-8 paborta,
B MarHUTHBIX MarsuToMoay I IIHOHHOE OIIK-9 BOIIPOCHI HA
TOJISAX. U3MEPUTENBbHOE IpeoOpa3oBaHUE. KOJJIOKBUYME,
["anpBaHOMarHUTHOE KOHTPOJIbHBIE
U3MEpUTEIbHOE IpeoOpa3oBaHUeE. MEpOIPUSTHS,
NuagykTuBHOE 51 3a4€T.
B3aMMOUHAYKTHBHOE

usMepurenbHble. [IpeoOpazoBaHus.
MarsHuTo ynpyroe H3MEpHTEILHOE
mpeodpa3oBaHme

(CIOCOOHOCTH  aHANMHM3UPOBATH M|
BBISIBIISITh  ©CTECTBECHHO-HAYUYHYIO
CYIIHOCTh TPOOJIEM YIIpaBIICHHUS B
TEXHUYECKHX CHUCTEMaX Ha OCHOBE
MOJIOKEHUH, 3aKOHOB W METOJIOB B
O0JIaCTH  €CTECTBEHHBIX HAyK WU
MaTEMAaTHKU; CIIOCOOHOCTD
BEIOMpaTh METOJBI U pa3padaThIBATh
CHCTEMBl YIPaBIICHHUS CIOXKHBIMHY|

TEXHUIECKHMHU o0BeKTaMH u
TEXHOJIIOTHYECKUMH  MPOLIECCAMU;
CrocoOHOCTh pa3pabaThiBaTH
METOTKH u BBITTOTHSATH|
IKCIIEPUMEHTHl Ha JICHCTBYIOIINX
00BEeKTax c 00paboTKOiL
pe3yIbTaTOB Ha OCHOBE

MH(POPMAIIMOHHBIX TEXHOJNOTHH U
TEXHUYECKUX CPEICTB)




poOJIeM yIIpaBIICHUS B
TEXHUYECKHX CHCTEMax Ha OCHOBE
TIOJIOXKEHUH1, 3aKOHOB M METO/IOB B
00JIaCTH €CTECTBEHHBIX HAYK H
MaTEMAaTUKHU;, CIOCOOHOCTH
BEIOMpATh METOABI U pa3pabaThiBaTh
CHCTEMBI YIIPaBIICHUS CIOKHBIMH
TEXHUYECKHUMHU 00bEKTaMHU U
TEXHOJIOTHYECKIMH TIPOIIECCaMH;
CIOCOOHOCTH pa3padaThIBaTh
METO/IMKU M BBIOIHATH
9KCIIEPUMEHTHI Ha JEHCTBYIOIINX
00BEKTaxX ¢ 00pabOTKOM
pe3yJIbTaTOB HAa OCHOBE
MH()OPMAIIMOHHBIX TEXHOJIOTUH 1
TEXHUYECKHX CPEICTB)

®opmanuzanusg 1 [(OCHOBHBIE TOAXO0ABI K ocTpoeHnto  [OIIK-1 nabopatopHas
aNropuTMH3aIMs  [MaTeMaTH4ecKux moxaenen cucteM.  (OIIK-8 pabora,
MPOLIECCOB [loHsgTHE MaTEMaTUUECKON CXEMBI OIIK-9 BOIIPOCHI HA
(YHKIMOHUPOBAH [CUCTEMBI HITU €€ 3JIEMEHTOB. KOJUIOKBHYME,
Usl CHCTEM. Krnaccudukanus cucreM mo THILY KOHTPOJIbHBIC
[MpuHwne! MOBEACHUS (crtocoOHOCTD MEpOIPHSTHS,
MOCTPOCHUS AHAJTN3UPOBATH U BBISIBIISITH 3auér.
MOJEIHUPYIOUIUX  [eCTECTBEHHO-HAYYHYIO CYLIHOCTh
AITOPUTMOB. npoOJieM yIpaBiIeHUS! B TEXHUYECKHX

CCTEMaxX Ha OCHOBE MOJIOKECHUH,

3aKOHOB M METOOB B 00JacTH

€CTECTBEHHBIX HAyK U MaTEeMaTHKH;

CIIOCOOHOCTBH BBIOMpATh METOIBI U

[pa3pabaThIBaTh CUCTEMBI YIIPABICHUS

CIIOKHBIMH TEXHUYECKHUMHU

00BEKTaMH U TEXHOJIOTHYECKIMH

MpoleccaMu; CrIOCOOHOCTh

[pa3pabaThIBaTh METOAUKH U

BBITTOJTHSTH DKCIIEPUMEHTHI Ha

IMEHCTBYIOIIMX 00BEKTAX C

00paboOTKOI pe3yabTaTOB HA OCHOBE

WH(POPMAITMOHHBIX TEXHOJIOTHIA U

TEXHUYECKUX CPEICTB)
Cratuctuueckoe | MaremMaTHYEeCKHE CXEMBI OIIK-1 nmabopaTopHas
MOJIETPOBAHHE MOJIETMPOBAHUS CHCTEM: OIIK-8 paborta,
cucreM Ha OBM. | HenpepwiBHO-IeTepMuHupoBannbie  (OIIK-9 BOIIPOCHI HA
O1ieHKa TOUHOCTH | MOJIENH; TUCKPETHO- KOJUIOKBHYME,
U JIOCTOBEPHOCTH | JIETEPMHUHUPOBAHHBIC MOJICIH; KOHTPOJIbHBIE
pe3ynbTaToB JIMCKPETHO-CTOXACTHYECKHE MEpOIPUSTHS,
MOJECIMPOBAHUA. | MOJENH; HEMIPEPHIBHO- 3ayér.
Ananus u CTOXaCTUYECKUE MOJIENH;
HHTEpOpeTanus 00o06mennbie Mmonenu (D-, F-, P-, Q-
PE3yNbTaTOB u A - cxeMbl) (CTOCOOHOCTD
MOJEIHPOBAHNUSA | aHAJM3UPOBATH U BBISBISAThH
CHCTEM. €CTECTBEHHO-HAY4HYIO CYLIHOCTb

4.2. CTpyKTYypa AMCUUIITHHBI

OO01ast TpyI0eMKOCTh JAUCHUIUIHHBI COCTaBlsieT 4 3adeTHbie enuHUIbl (144 dacoB).

HpOMC)KyTO‘-IHaSI aTTeCTanus BO 2 CCMECTPE, HUTOTOBBIN KOHTPOJIb — 3a4CT.




Bua paéotsl

Tpya0eMKOCTh, 4achl

Cemectp Ne2

Bcero

OO0mas Tpya10eMKOCTh (B 4acax):

144

144

KonTakTHas padora (B yacax):

54

54

Jlexuu (JI)

18

18

[Ipaktnuaeckue 3ansatus (113)

Cemunapckue 3ansatus (C3)

JlabopaTopHsie pabotsI (J13)

36

36

CamocTosiTesibHAsA padoTa (B yacax):

81

81

Pacuerno-rpaduueckoe 3ananue (PI'3)

Pedepar (P)

Occe (9)

CaMOoCTOATEIIbHOE N3Y4YCHUC pa3aciioB

71

71

CaMomoaroToBka

10

10

Kypcosas padora (KP)

Kypcosoii npoekT (KII)

KonTpoas (moaroroBka u caiaya 3adera)

9

9

Bua nToroBoro KOHTPoJIA (3a4eT, IK3aMeH)

3auyerT

3auyerT

Pa3zaenns! AMCHUIIINHBI

Ne
pa3nena

KoaunuecTBo 4acos

HaumenoBanue pasieJia

Bcero

Aya. pabota

JI JIP

Bue ayn.
pa6ora (CP)

1

2

3

4 5

6

1.

OCHOBHBIC ITOHATHS U OMpeAeTeHNs (CITOCOOHOCTh
AHAM3UPOBAThH U BBIABIISTH €CTECTBEHHO-HAYUHYIO
CYITHOCTH MPOOJIEM YIIPABICHUS B TEXHUIECKUX
CHCTeMax Ha OCHOBE IOJIOKEHUH, 3aKOHOB 1
METOJIOB B OOJIACTH €CTECTBEHHBIX HAYK U
MaTeMaTHKH; CIIOCOOHOCTh BBIOMPATh METOMBI U
pa3pabaThIBaTh CUCTEMBI YIIPABICHUS CIIOXKHBIMHU
TEXHUYIECKUMH O0BEKTaMH M TEXHOIOTHIECKUMU
TIpoIieccaMu; ClIoCOOHOCTh pa3pabaTrIBaTh
METOJUKHU U BBITOIHATH SKCIIEPHMEHTHI Ha
JIEHCTBYIOMNX 00beKTax ¢ 00pabOTKOM pe3yIbTaToB
Ha 0CHOBE WH()OPMAITMOHHBIX TEXHOIOTUN U
TEXHUYECKUX CPEJICTB)

22

3 6

13

ONEeKTpOMAarHUTHOE T1ojde  (CIOCOOHOCTH
aHAIM3UPOBATh M BBISIBIISATH €CTECTBEHHO-HAYYHYIO
CYIIHOCTh MPOOJIEM VIPABICHHUS B TEXHHYECKUX
CHCTEMAaX HAa OCHOBE IIONOKEHHUH, 3aKOHOB U
METOJIOB B OOJNIACTH ECTECTBEHHBIX HAYK U
MaTeMaTHKH; CHOCOOHOCTh BBIOMpATh METONBI M
pa3pabaThiBaTh CUCTEMbI YIPABIICHHUS CIOXHBIMH
TEXHUYECKUMH OOBEKTAMH M TEXHOJIOIHYECKHMU
MPOLIECCAMU; CII0COOHOCTD pa3pabaThiBaTh
METOJMKA ¥  BBIMOJHATH OKCIHCPUMEHTH  Ha
JIEHCTBYIOIIIX o0BeKTax C o0paboTkoi
pe3ylbTaTOB  HAa  OCHOBE  WMH(GOPMAIUOHHBIX
TEXHOJIOTUH M TEXHUYECKHUX CPEJICTB)

22

13

I/I3MepI/ITeJ'IBHBIe Hp€06pa30BaHI/I$I B MAarHMTHBIX|
IOJIAX (CHOC06HOCTB AHAJIM3UPOBATh U BbIABJIATD|
C€CTCCTBCHHO-HAYYHYIO CYIIHOCTb HpO6H€M
yIipaBJICHUA B TCEXHHUYCCKUX CHCTECMAaX Ha OCHOBC
HOHO)KCHHﬁ, 3aKOHOB H MCTOJOB B obnactu
CCTCCTBCHHBIX HAYK W MATCMATUKH; CIIOCOOHOCTD
BBI6I/IpaTB METOABI H paSpa6aTLIBaTL CUCTEMBI

22

13




YIipaBJICHUA CHIOKHBIMU TEXHUYCCKUMU o0BeKTaMU
U TCXHOJIOTMYCCKMMHU TIPOLCCCaAMM; CIIOCOOHOCTE

pa3pabaTbIBaTh METOIUKH " BBITTOJTHSTh
IKCIEPUMEHTHl Ha JCHCTBYIONMX OOBEKTAX C
00paboTKO pe3yIbTaToB Ha OCHOBE

MH()OPMAITMOHHBIX TEXHOJIOTUA U TEXHUYECKUX|
CpEnCTB)

DnekTpuyeckue U MarHUTHBIE CBOMCTBA MaTEpHAIIOB
(crmocoOHOCTH ~ aHaNM3UpPOBaTh W BBISIBISTH
€CTECTBEHHO-HAYUHYIO CYIIHOCTh npobieM
yIpaBJICHHST B TEXHUYECKUX CHCTEMax Ha OCHOBE
MOJIOKEHUH, 3aKOHOB M METOIOB B  00JIACTH
€CTECTBEHHBIX HAyK W MAaTEeMaTHKH; CIIOCOOHOCTH
BBIOMpAaTh METOABl M Pa3padaThiBaTh CHCTEMBI
yIpaBJICHHUS CIOXKHBIMUA TEXHUYECKUMH OOBbEKTaMH
U TEXHOJOTMYECKUMH MPOIECCaMHU; CIIOCOOHOCTD
pa3pabatbIBaTh METOIMKH u BBITIOJIHSATH
JKCIEPUMEHTHl Ha JEHCTBYIOIMX OOBEKTax C
00paboTKOH pe3yabTaTOR Ha OCHOBE
WHQOPMAIMOHHBIX TEXHOJIOTMH M  TEXHUYECKHUX
CpENCTB)

23

14

dopmanuzanus HM  AJTOPUTMHU3AIUSA  [IPOIECCOB
(hyHKIIIOHUPOBAHUS CHCTEM (crocoOHOCTH|
AHAJIN3UPOBATL U BBIABIATE €CTCCTBCHHO-HAYYHYIO
CYIIHOCTh MPOOJEM YIpPaBJICHUS B TEXHUYECKHUX|
CHUCTEMax Ha OCHOBE IIOJIOKECHHM, 3aKOHOB W
METOA0B B 06HaCTI/I €CTCCTBCHHBIX HayK H
MaTeMaTHKH; CHOCOOHOCTh BBIOMpPATh METOABI U
pa3pabaTeIBaTh CHUCTEMBI YIPABIEHUS CIOXHBIMH
TEXHUYECKUMH OOBEKTaMH W TEXHOJIOTHYECKUMHY|
MIPOIIECCAMHU; CITIOCOOHOCTH pa3pabaThIBaTH
METOOUKA W  BBINONHATH  OKCIIEPUMEHTHl  HA
JICHCTBYIONIMX 00BbEKTaX ¢ 00pabOTKOM pPe3yabTaToB
Ha OCHOBEe WH(M)OPMAIMOHHBIX TEXHOJOTHH U
TEXHUYECKUX CPEJICTB)

23

14

Cratuctrueckoe MOACTHpOBaHWE cucTeM Ha DBM
(CIOCOOHOCTH, ~ aHANM3HPOBATH W BEIBJIATH
€CTeCTBEHHO-HAYIHYIO CYLIHOCTh mpobiem
VIOpaBleHUs] B TEXHWYECKHX CHCTEMaxX Ha OCHOBE
MIOJIOKEHNH, 3aKOHOB M METOIOB B 001acTy
€CTECTBEHHBIX HAayK W MAaTeMaTHKH; CHOCOOHOCTH,
BBIOMpATh METOABI M pa3padaThiBaTh CHCTEMBI
YIpaBIeHUs CIIOKHBIMH TEXHHYECKHIMH OOBEKTaMHU
U TEXHOJIOTHMYECKHMH IPOIECCAMHU; CIOCOOHOCTH,
paspabaThiBaTh METOINKHI " BBITIOJHATH
OKCIIEpUMEHTHl Ha JEHCTBYIONIMX OOBEKTaX ¢
00paboTKOi pe3yIBTATOB Ha OCHOBE
MH()OPMAITMOHHBIX TEXHOJIOTHA W TEXHUYECKHX
CpENCTB)

23

14

HToro:

18

36

81

KonTpons (moaroroBka u crava 3aduera)

Bcero:

144

4.3. JlaGopaTopHbie padoThI

Ne
pa3nena

Tema

KoJa-Bo
9acoB

10



Pa3paboTka anropuTMOB CTIIaXHBaHUSI BpEMEHHBIX PSIOB (CIIOCOOHOCTH
AQHAJM3UPOBATh U BHISIBIISITH €CTECTBEHHO-HAYUHYIO CYITHOCTH Ipo0sieM
YIPaBIEHUS B TEXHUYECKUX CHCTEMaX Ha OCHOBE MOJIOKEHU, 3aKOHOB U METOI0B
B 00JIACTH €CTECTBEHHBIX HAyK U MaTEMaTHKH; CIIOCOOHOCTH BEIOMPATH METOJBI 1
pa3pabaTbiBaTh CUCTEMBI YITPABICHHUS CIIOKHBIMU TEXHHUECKUMH O0BbEKTaMH U
TEXHOJIOTHYECKUMH MPOIECCAaMH; CITOCOOHOCTD Pa3padaThiBaTh METOAUKU U
BBITIOJIHATH SKCIIEPUMEHTHI Ha AEHCTBYIOIIMX 00bEKTaxX ¢ 00pabOTKOW pe3yabTaToB
HAa OCHOBE WH(OPMAIIMOHHBIX TEXHOJOTHI M TEXHHYECKUX CPEACTB)

Wnentudukanmy 00bEKTOB MO JaHHBIM HOPMAJIBHOM SKCIUTyaTallMH JACHCTBYIOIIMX
CHUCTEM YIpaBJieHHS (CIOCOOHOCTh aHAIU3UPOBATh W BBIABJIATH €CTECTBEHHO-
Hay4yHYI0 CYIIHOCTH NMPOOJIEM YIPAaBICHUS B TEXHHUUECKUX CHUCTEMaxX Ha OCHOBE
MTOJIOYKEHHUH, 3aKOHOB M METOJIOB B O0JIACTH ©CTSCTBCHHBIX HayK W MaTEMAaTHKU,
CHOCOOHOCTh  BBHIOMpaTh METOIBl W pa3padaThiBaTh CUCTEMbI  YIIPABJICHHSI
CIIOKHBIMM ~TEXHUYECKMMH OOBEKTAMH U TEXHOJOTMYECKHMH IPOIECCAMU;
CHOCOOHOCTh  pa3palaThiBaTh METOAWKH M  BBIIONHATH OKCIEPUMEHTHI Ha
JEHCTBYIONIMX 00beKTaX ¢ 00pabOTKOW pe3ysibTaTOB Ha OCHOBE WH(OPMAI[HOHHBIX
TEXHOJIOTUH U TEXHUYECKUX CPEJICTB)

N3ydenne NOCTaHOBKM 3a/1a4d MOJIEIHPOBAHHUS ITOMCKA ONTUMAJIBHBIX HACTPOEK
CHUCTEMBI PEryIUpOBaHUS C OOPATHOM CBS3BIO (CIIOCOOHOCTH aHATM3UPOBATH U
BBISIBIISITH €CTECTBEHHO-HAYYHYIO CYITHOCT TIPOOJIEM YIPaBJICHUS B TEXHUUECKHX
CHCTEMax Ha OCHOBE MMOJIOKEHNH, 3aKOHOB U METO/IOB B 00JIaCTH €CTECTBEHHBIX
HayK ¥ MaT€MaTHKH; CIIOCOOHOCTh BHIOMPATh METOJIBI U Pa3padaThIBaTh CHCTEMBI
YIIPaBIEHUS CIOKHBIMU TEXHIYECKUMHU 00BEKTaMH U TEXHOIOTHYECKUMHU
MIPOIIECCAMM; CITIOCOOHOCTH pa3padaThiBaTh METOANKH U BBITIONHSITH HKCIIEPUMEHTHI
Ha JACUCTBYOIIUX 00beKTaX ¢ 00pabOTKOM pe3ybTaTOB Ha OCHOBE
MH(OPMAITMOHHBIX TEXHOJIOTHHA M TEXHHYECKHX CPEJICTB)

Onenka 3((EeKTUBHOCTH W Ka4ecTBa, NEHCTBYIOMIMX M MPOEKTHPYEMBIX CHCTEM
ympaBieHus (CIOCOOHOCTh aHAJM3UPOBATh W BBIABIATH €CTECTBEHHO-HAYYHYIO
CYIIHOCTb IIPOOJIEM yIpaBiIeHHs B TEXHUUECKUX CHCTEMaxX Ha OCHOBE IIOJIOXKEHU,
3aKOHOB U METO/OB B OOJIACTH €CTECTBEHHBIX HAYK M MAaTEMAaTUKU; CIIOCOOHOCTb
BbIOMpaTh MeETOABl U pa3pabaTbiBaTh CUCTEMBl YIPABJICHUS  CIOKHBIMU
TEXHUYECKMMH OOBEKTAMH M TEXHOJOTMYECKUMH MpOLECcCaMU; CIIOCOOHOCTH
pa3pabaTblBaTh METOAUKMA M BBIIOJHATH OKCIEPUMEHTHl Ha JIEUCTBYIOLIMX
00BeKTax ¢ 00pabOTKOM pe3ynbTaToB Ha OCHOBE MH()OPMAIIMOHHBIX TEXHOJIOTHH H
TEXHUYECKUX CPEJICTB)

MopennpoBaHie CHCTEM MAaCCOBOTO OOCTYXUBaHUS (CIOCOOHOCTH aHATM3UPOBATH
U BBISBISTH €CTECTBEHHO-HAYYHYIO CYIIHOCTh MPOOIIEM YIIPABICHUS B
TEXHUYECKHX CHCTEMaX Ha OCHOBE MOJOXKEHUH, 3aKOHOB U METO/IOB B 00JaCTH
€CTECTBEHHBIX HAYK U MaTEMATUKH; CIIOCOOHOCTh BHIOUPATH METOIBI U
pa3pabaThiBaTh CUCTEMBI YITPABICHHUS CIIOKHBIMH TEXHUYECKUMH O0BEKTAMH U
TEXHOJOTHYECKUMU MPOIECCAMH; CITOCOOHOCTh Pa3padaThiBATh METOJUKU U
BBITIONHSATH SKCIIEPUMEHTHI Ha ICHCTBYIOMINX 00BbEKTaX ¢ 00pabOTKOH pe3yIbTaToOB
Ha OCHOBE MH(GOPMAIMOHHBIX TEXHOJOTUI M TEXHHYESCKUX CPEICTB)

[Iporon anropuTmMa Ha pa3TUYHBIX BBIOOPKAaX JaHHBIX (CIOCOOHOCTH
aHAJIM3UPOBAaTh W  BBIABISITH €CTECTBEHHO-HAYYHYIO CYIIHOCTH IIPOOIEM
YIIpaBJIEHUS B TEXHUYECKUX CHCTEMaX Ha OCHOBE MOJIOKEHUH, 3aKOHOB M METOIOB
B 00JIACTH €CTECTBEHHBIX HAyK M MaTEMATHKH; CIIOCOOHOCTh BBIOMPATh METOMBI U
pa3pabaTbiBaTh CHCTEMBI YHPABICHHS CIOXHBIMH TEXHUYECKUMH OOBEKTaMH U
TEXHOJIOTHYECKMMHU IPOIIECCAaMH; CIIOCOOHOCTh pa3padaThiBaTh METOJMKUA U
BBINIOJHATh  DKCIICPUMEHTHl Ha JEHCTBYIONIMX OOBEKTaX C 00paboTKOif
pE3yIbTaTOB HA OCHOBE MH()OPMAIIMOHHBIX TEXHOJIOTHI M TEXHUYECKUX CPE/ICTB)

HTroro:

36

4.4. CamocrosiTeJibHas padoTa

Ne
pa3nena

BOHPOCBI, BBIHOCHUMBIE€ HA CAMOCTOATEJIbHOC U3YUCHUE

KoJa-Bo
4acoB

1

2

11




MarautHoe  1OJ€. XapaKTepI/ICTI/IKI/I MaT€puajoB B  MAarHuTHOM I10JI€
(CHOCO6HOCTI) HCIOJIb30BaTh HAa IPAKTUKEC YMCHUA U HABBIKM B OpPraHU3allvin

L. HCCIIEIOBATEIbCKUX U MPOEKTHBIX padoT, B YIOpaBlIeHUH KOJUIEKTHBOM; 13
CIOCOOHOCTBH WCHONB30BaTh PE3yAbTaThl OCBOCHHSI AUCIUILIMH IIPOTPaMMBI
MarucTpaTypsbl).

OCHOBHBIE ypaBHEHUS AJIEKTPOMATHUTHOTO NS (CTOCOOHOCTh MCTIONB30BaTh Ha
MIpaKTUKE YMEHMsI U HABBIKM B OpraHHU3allMM HCCIEIOBATENbCKUX U MPOEKTHBIX
pabot, B yIpaBJIeHHH KOJJIEKTHBOM; CIOCOOHOCTH HCIONB30BaTh PE3yJIbTaThI
OCBOEHMSI TUCITUIUIMH MPOrPaMMbl MarCTPaTyphl).

13

Cuiibl, pa3BHBaEMbIE B AJIEKTPOCTATHYECKOM IT0JIe (CIIOCOOHOCTH MCITOIb30BaTh Ha
3 MIpaKTUKE YMEHMSI U HABBIKM B OpPraHU3allMM HCCIEAOBATENbCKUX M MPOEKTHBIX 13
pabot, B yIpaBJIeHHH KOJJIEKTHBOM; CIOCOOHOCTH HCIONB30BaTh Pe3yJbTaThl
OCBOEHMSI TUCIUILIMH MPOrPaMMbl MarCTPaTyphl).

l'anpBaHOMAarHUTHOE HU3MEPUTEITHHOE npeodpa3oBaHue (ctocobHOCTH
WCIIONB30BaTh HA  MpakTHKE yMEHUS M HAaBBIKK B OpraHM3alNd

4. WCCIIENIOBATENbCKUX W TPOEKTHBIX padoT, B YHPaBIE€HHH KOJUIEKTHBOM; 14
CIOCOOHOCTB MCHONB30BaTh PE3yIbTaThl OCBOCHHSI JUCIUILIMH ITPOTPaMMEI
MarucTpaTypsl).

WnnyktuBHOE W B3aMMOMHAYKTUBHOE  HM3MEpPUTENbHBIE  MPeoOpa3oBaHUs
(crtocOOHOCTh KCIOJB30BATh HA IMPAKTUKE YMEHHWS W HAaBBIKM B OpraHU3alvu

5. WCCIIENOBATEILCKAX H TIPOEKTHBIX paboT, B YIPaBICHUH KOJUIEKTHBOM; 14
CITIOCOOHOCTH MCTOIB30BATh PE3YIbTAThl OCBOCHUS AWCITUILUIAH TPOTPaMMEbI
MarucTpaTypsl).

Kinaccudukanus cucreM IO THITy TOBEACHUS (CIMOCOOHOCTh HMCIONIL30BAaTh Ha
MPaKTHKE YMEHHUS W HABBIKH B OPTraHU3AIMH HCCIEIOBATEIBCKAX M IPOSKTHBIX
paboT, B ympaBiIeHWN KOJUIEKTUBOM; CIIOCOOHOCTH MCIIOJIb30BATh PE3yNIbTaThI
OCBOEHWI TUCITUILINH MPOrPaMMbI MarCTPATYPHI).

14

Hroro: 81

5. OneHo4HbIe CpeACTBA /sl TEKYIero KOHTPOJISl yCleBaeMOCTH H

MPOMEKYTOYHOM aTTecTAlUuM

B pamkax 0anbHO-pPEUTHHIOBOM CHCTEMBI CYILIECTBYIOT CIEAYIOUINE BHUABI KOHTPOJIS:
TEeKYIIUI; PyOSKHBIN U TPOMEIKYTOUHBIH.

Texkyiuit KOHTPOJIb — 3TO HEMPEPHIBHO OCYIIECTBIISIEMOE «OTCICKUBAHUE» 32 YPOBHEM
YCBOGHHMSI 3HAHUN M (HOPMHUPOBAHMEM YMEHUN U HABBIKOB B TEUEHHE CEMECTpa WM yueOHOTro
rona. Tekymuii KOHTPOJb 3HAHUM, YMEHUH W HABBIKOB CTYJIEHTOB OCYIIECTBISETCA B XOJE
JEKIMOHHBIX M Ja00paTOPHBIX 3aHATHH, MPOBOJUMBIX MO pacnucaHuio. DopMaMu TEKyIIEro
KOHTPOJIS SIBJIIIOTCS ONPOCHI HA 3aHATHUSX, PEICHNE 3ajay M0 JUCIUIUIMHE, BBHITIOTHEHHE OJINII-
TECTOB, a TaK)Ke KOpOTKuE (Hampumep, A0 15 MHH.) 3aJaHUs, BBINOJHSEMBIE CTYJACHTAaMU B
Hayaje JIGKIIMM C IENbI0 MPOBEPKH HANUYMS 3HAHWM, HEOOXOTUMBIX ISl YCBOEHHS HOBOTO
Marepuaia WM B KOHLE JIEKIIMU JUIsl BBISICHEHUS CTETIEHN YCBOEHHUSI U3JI0’)KEHHOTO MaTepuania.

PyOexHbIii KOHTPONH OCYIIECTBISETCA IO M3YyYEHHBIM pa3fenaMm, a Takke Io
CaMOCTOSITENIbHBIM pasfielaM — Y4eOHBIM MOIyNsM Kypca M MPOBOJUTCS MO OKOHYAHHH
M3Y4YCHUS MaTepuaia MOIYJIs B 3apaHee YCTAaHOBJICHHOE BpeMs. PyOeXHBII KOHTPOJb
MIPOBOJIUTCS C LIEJIBIO OMIPE/IENICHNs KadecTBa YCBOCHHSI MaTeprana y4eOHOTO MOYINS B IIEJIOM.

B tedeHue CeMCCTpa MPOBOAUTCA TPU TAKUX KOHTPOJIBHBIX MCPOIPUATHA 1O rpa(pm(y (‘{CpCS

12



KaOKIbple TpeTh cemecTpa). Kaxkmoe U3 OSTUX MEpONPUSATHI  SBISETCS CBOETO  poja
MHUKPOIK3aMEHOM [0 MaTepualy y4eOHOrOo MOIyJs, W TPOBOJUTCS B JBa dTama: 1) ycTHas
(xosmokBuyM) dopma; 2) 3amura 1a00paToOPHBIX padoT.

B kagectBe GopM pyOEKHOTO KOHTPOJISI UCTIONB3YIOTCS: CAaMOCTOSITEIbHOE BBITIOJIHEHHE
CTYAEHTaMM OIPEAEICHHOIO YMCiIa JOMAIIHUX 33aaHui (Harpumep, pelieHue 3ajad) ¢ OTYETOM
(3ammTOl) B YCTAHOBJICHHBIN CPOK (CM. pa3aen caMm. paboTa), HAMCAHKUE U 3amuTa pedeparos,
TECTUPOBAHUE IO OTACIHHBIM TeMaM yIeOHOTO MOTYJISI.

B xome Tekymero u pyOeKHOTO KOHTPOJISI HMCHOJIB3YIOTCS (DOHIBI KOMILIEKCHBIX

KOHTPOJIBHBIX 3aJaHUM.

5.1 OneHo4HbIe MaTepUuaJibl IJISl TEKYHIEro KOHTPOJISA YyCIIEBAEMOCTH

KoHTpoJbHbIe MeponpusATHA 1-0M KOHTPOJIBHON TOYKH

1. YcTHBIE OTBETHI 10 CAMOCTOSITENILHBIM 3a/IaHUSIM MarucTpoB.
2. KommoxBuyM. 3afaHus Ha KOJJIOKBUYM IO MIEPBOM PEUTHHTOBOM TOYKE.

3. Bremonnenue u 3anuTa J1a00paTOPHBIX padoT.

KoHTpoJibHbIEe MepONIPUSITUSA 2-0if KOHTPOJIbHOW TOYKH

1. YcTHBIC OTBETHI IO CAMOCTOSTEIILHBIM 3aJaHusIM MarucCTpoB.

2. KomnokBuyM. 3aiaHnusi Ha KOJUIOKBUYM IO BTOPOH PEUTUHTOBOM TOYKE.

3. BeimosHeHWe U 3amnmTa 1a00paTopHBIX padoT.

KonTposibHble Meponpusitusi 3-0ii KOHTPOJILHOI TOYKH

YCcTHBIE OTBETHI [0 CAMOCTOSITEILHBIM 33JaHHUSIM MarucTpOB.
2. KonnokBuyM. 3agaHusi Ha KOJUIOKBUYM IO 3-i pETUHTOBOM TOUKE

3. Bemmonnenue u 3anura 1abopaTopHbIX padoT.

IIpumepsl 3a1aHUIl HA KOJUIOKBHYM

3amanue Nel.
1. OcuosHble noHsATus 00 ACYTII.

2. Cocras u 3anaun npoektupoBanus ACYTIL

3ananue Ne2.
1. IIponecc co3nanus u akcrmyatanuu ACYTIL.

2. Craauu TexHuyeckoro u padouero npoexkrtupoBanus ACYTIL

13



3ananue Ne3.
1. CBsa3b ACYTII ¢ oprann3alinoOHHO-9)KOHOMUYECKON CUCTEMOM YIIPABIICHUS IPEAIPUSITHEM.

2. ®yakuun SCADA — cuctemsl.

3aganue Ne4.
1. Ha3Haqu1/Ie nu HpI/IHIII/IHI)I UMHUTAOUOHHOTO MOI[GJ'II/IpOBaHI/ISI HCHpCpI)IBHBIX CUCTCM.

2. Crpykrypa u ¢pynkuuu ACYTII.

3ananue Ne5.
1. Ilpeanoceuiku co3nanus ACYTIIL.

2. IloHsATHE O TEXHOJIOTHYECKHUX U TEXHUKO-DKOHOMUYSCKUX napameTpax.

3amanue Neb.
1. JIucKkpeTHBIE U HENPEPBIBHBIE TPONU3BOACTBEHHBIE ITPOLIECCHI.

2. KoHTpOah TOCTOBEPHOCTH BXOJHOW M BBIXOTHOW MH(OpMAIIUH.

3amanue Ne7.

1. Opronomuueckue TpedboBanus B ACYTII.
2. ITponecc coznanus u skcruryaraiuu ACYTII.

3amanue Ne§.
1. Buner o6ecrieuenus ACYTIL.

2. BzaumopeiictBue komnouenTos ACYTIL.

3ananue Ne9.
1. OmnbIT pazpaboTku, BHeaApeHus u skcruryaTanuun ACYTII B orpacu.

2. Ucrounukwu, Bubl, nokazarenu s¢pdexkruBaoctu ACYTIIL.

3ananue Nel(.
1. ®ynkuonansHoe obecriedenne ACYTII.

2. CocTaB ¥ 3a/1a41 THPOPMALIMOHHOTO 00ECTIEYeHHUS.

5.2 OneHoYHBIC MATEPHAJIBI VIS IPOMEKYTOYHOM aTTecCTALNA

[IpomexxyrouHasi arTecTanus NpoxXoauT B Gopme 3auera Bo 2 cemectpe. Ha 3auer

CTYACHTY MpeyiaracTcsa OTBETUTh Ha TCOPCTUYCCKUC BOIIPOCHI. buner BkiItouaeT apa BOIIpOCa.



IIpumepHBbIe BOPOCHI K 3a4eTy

1. TloHsATHE CIOXKHON CUCTEMBI, €€ XapaKTEPUCTUKH.

2. IlpuHUUIIBEI MOJIETUPOBAHUS CIOKHBIX CUCTEM.

3. OyHKIUU, BBITIOJHAEMbIC MOJICIISIMHA CIIOKHBIX CHCTEM.

4. OO6mas xinaccudukaiys METoI0B MoaenupoBanus. [loaHOe, HEeMmoIHOE, TPHOIKEHHOES
MO/JIEJTUPOBAHHUE.

5. HarypHoe, pu3ndeckoe 1 MaTeMaTHIECKOE MOJICIIMPOBAHKE; UX PA3HOBHIHOCTH.

6. KomOuHupoBaHHbIE BHUIIBI MoJenupoBaHusa. OOmas XapakTepuCTUKa, MPEINOCHUIKH U
OTpaHWYEHUS TPUMEHEHUSI.

7. OOmme METOIbl MAaTeMaTHMYeCKOTO  MOJICTHUPOBAHUS  CHUCTEM: aKCHOMAaTHYECKHE,
CTaTUCTUYECKHE, ONITUMU3AIMOHHBIE; HMUTAIIMOHHOE MOJICIIUPOBAHNE.

8. ObmacTh MpUMEHEHUS U KiIacCU(DHUKAIMST UIMUTAIIMOHHBIX MOJICIICH.

9. VmuTanMoHHOE MOJENUpOBaHHE KaK MH(DOpPMAIMOHHAs TEXHOJIOTHSA: (PYHKIIMOHAJIBHBIE U
oOecrieunBarolue moacucreMsl M.

10. OcHOBHBIE TOAXO/IBI K TOCTPOCHUIO MATEMATUYECKUX MOJICIIEN CUCTEM.

11. IlonsTHE MaTeMaTHYECKOM CXEMBI CHCTEMBbI HJIH €€ DJIEMEHTOB.

12. Knaccuduxarus cucteM 1o TUITY TTOBEICHUS.

13. MaremaTtuueckue CXe€Mbl MOJEIUPOBAHUS CHCTEM: HENPEPHIBHO-ACTEPMUHUPOBAHHBIE
MOJICIIH.

14. MaremaTtuueckue CXeMbl MOJICTUPOBAHUSI CHUCTEM: JUCKPETHO-ACTEPMUHHUPOBAHHBIE
MOJICIIH.

15. MaTemMaTu4yecKkue CXeMbl MOJICTUPOBAHUS CUCTEM:  JTUCKPETHO-CTOXAaCTUYECKUE MOJICIIH.

16. MaTeMaTH4yecKue CXeMbl MOJICITUPOBAHUS CUCTEM:  HENPEPHIBHO-CTOXACTUUYECKUE
MOJICIIH.

17. MaTeMaTH4ecKue cXeMbl MOACIMPOBaHUs cucTeM: 000o0meHHsie Mmoaenu (D-, F-, P-, Q-u A
- CXEMBHI).

6. MeToauveckne MaTepuaJibl, ONpeae/somme Npoueaypbl OeHUBAHUA 3HAHUM,
YMEHHUIi, HABBIKOB M (MJIH) ONBITA AeATeIbHOCTH
6.1 Pe3yibTaThl 0CBOEHUS y4eOHOM M CUMIJIMHBI, MO/JIeKalie MPOBepKe

Mudp Komnerenuusi | Ilokazarenu oueHUBaHUS Kpurtepuu oueHuBanus

KOMIIeTEHIIMH KOMITeTeHI[H I KOMITETeHITH I
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OIIK-1 criocobeH B Xome Tekymiero, | Hanuune oKa3aTens -
AHAIM3UPOBATh U | PyOSIKHOTO KOHTPOJIS, | YIOBICTBOPUTEIHHO;
BBISIBIISITh 1ab0paTOPHBIX pabot, | Hannuue mepcrnekTuB — pa3BUTHSA
€CTECTBEHHO- MOKa3aTh TOTOBHOCTh | MJIM  OOO3HAYEHBI  MEPCIICKTHBBI
HAYYHYIO UCIIONIb30BATh Ha MPAKTHKE | Pa3BUTHS B MOCIEAYIOIINX
CYIIHOCTh YMEHUSI W  HaBBIKM B | MPOEKTaxX - XOPOIIIO;
npoOiem OpraHHU3aINU YpoBeHn MPOEKTA,
yIIpaBJ€HUS B HCCIIEN0BATENbCKUAX U | IpeAnoararommi nmpopaboTKy
TEeXHUYECKHIX MPOSKTHBIX ~ paboT, B | UCIONB30BAHHUS KaK OTACIBHOIO
CHCTEMax Ha YIpaBJICHUM KOJJIEKTUBOM. | MOAYJIA B  IIPOEKTaxX  JIpPYrux
OCHOBE CTYJICHTOB — OTJINYHO.
MOJI0KEHUM,
3aKOHOB U
METOJI0B B
obnactu
CCTCCTBCHHBIX
HayK U
MaTEeMaTHKU

OI1K-8 criocoOeH B xone Tekytero, Hannume mokazatemns —
BBHIOMPATH METOBI | PyOEKHOT0 KOHTPOJIS, YOBJIETBOPUTENBHO;
1 pa3pabaTbIBaTh | JJabOpPaTOPHBIX padoT, Hanwume nepcriekTuB pa3BUTHS
CUCTEMBI II0Ka3aThb T'OTOBHOCTH HJIH 0003HAYEHEI NEPCIIEKTUBLI
YIIpaBJICHUA HCIIOJIB30BAaTh PE3YJIbTAThI Ppa3BUTHUA B TOCICAYOIIUX
CJIIOKHBIMU OCBOCHUS AUCHUILIINH IIPOCKTaX-XOpPOIIO,
TEXHUYECKUMU IIPOrpaMMBbl YpoBeHb IIPOEKTA,
00BEeKTaMH U MarucTpaTypsl. MIPEATIONIATAIOIINHA TPOPaAOOTKY
TEXHOJIOTUYECKUM WCIIOJIH30BAHMS KaK OTJEIBFHOTO
1 TIporieccaMu MOJTyJISl B IPOEKTaX JPYTUX

CTYJEHTOB — OTIIMYHO.

OI1K-9 CIIOCOOCH B xone Tekytero, Hanmame mokazatens —
[pa3pabaThIBaTh PYOEKHOTO KOHTPOJIA, YIOBJICTBOPUTEIHHO;
METOIUKU U nabopaTopHBIX pabor, Hannyne nepcniekTuB pa3BUTUS
BBITTIOTHSATH ITOKa3aTh TOTOBHOCTh WM 0003HAYEHBI TIEPCIICKTHBBI
PKCIIEPUMEHTHI Ha | UCIIONb30BATh PE3YIbTAThl | Pa3BUTHUS B MOCICTYIOIINX
eV CTBYIONIHX OCBOEHWSI TUCITUTLTAH MPOEKTAX-XOPOIIIO;
00BeKTax ¢ MIPOTPaMMBI YpoBeHB TIPOEKTa,
00paboTKO¥ MarucTparyphbl. MIPEIOoJIarafoIIui MpopadboTKy
[pe3yabTaTOB Ha WCIIOIH30BAHMS KaK OTJEIEHOTO
OCHOBE MOJTyJISl B IPOEKTaX JPYTUX
MH(OPMAITMOHHBIX CTYJEHTOB — OTIIMYHO.
TEXHOJIOTUN U
TEXHIYECKIX
CpEICTB

MeToan4eckne MaTepuaJibl, ONpee/sIoNe NPone ypbl OCHNBAHUS 3HAHUN, YMECHH,

HABBIKOB M (WJIH) ONBITA AeSITEJIbHOCTH

Pe3yabTatbl 00yuenus (00beKTbI

OLlCHUBaHMS)

OCHOBHbBIE TIOKA3aTEJIH OLEHKH
pe3yJbTATOB 00y4YeHH sl

OueHounblie
cpeacTBa
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31 - OIMCaHHUE OCHOB; nabopatopHas
KaK BBIOIHATH SKCIIEPUMEHTHI Ha - BBITIOJIHEHHE U 3aI1Ta pabora,
JEUCTBYIOMIMX 00BEKTaX 10 3aJaHHBIM 71a00paTOPHBIX padoT; BOIPOCHI Ha
MeTOoAuKaM M 00padaTbIBaTh pe3yIbTaThl C - caMocCTOsITENbHAs paboTa KOJUIOKBHYME,
MPUMEHEHNEM COBPEMEHHBIX CTY/ACHTOB. KOHTPOJIbHBIC
WH(POPMAITMOHHBIX TEXHOJIIOTHH 1 MEpOIPHSTHS,
TEXHUYECKUX CPEJICTB. 3a4€T.
32 - OIHMCaHHUE OCHOB; naboparopHas
KaK OCYILECTBIISTh COOp M aHAJIN3 UCXOJHBIX - BBITIOJIHEHHE U 3aI1Ta pabora,
JAaHHBIX JUTS pacdyeTa U MPOCKTHPOBAHUS nabopaTopHBIX padoT; BOIIPOCHI Ha
CHCTEM U CPEIICTB aBTOMATH3AINH U - caMocTosTenbHas pabora KOJUIOKBHYME,
yIIpaBJICHHS. CTY/ICHTOB. KOHTPOJIbHBIC
MEPOIPUATHS,
3a4€T.
33 kak GopMyIHPOBATH U aHATTM3UPOBATH - OMHCaHUE OCHOB; nabopatopHas
3aa4u ylnpaBJICHUA B TEXHUYCCKUX CUCTEMAX - BBIIIOJIHECHHUEC U 3alliuTa paGOTa,
BBIAEIISAS 0a30Bble COCTABIIAIOIINAE 71a00paTOPHBIX padoT; BOIPOCHI HA
caMocCTosATeNbHAs paboTa KOJIJIOKBUYME,
CTyJICHTOB. KOHTPOJIbHBIC
MEPOIPUATHS,
3a4€T.
vi - OITMCaHHE OCHOB; nmabopaTopHas
BBIIIOJIHATE OKCIICPUMEHTHI HA HeﬁCTBYIOHIHX - BBIIIOJIHEHHUEC U 3allluTa pa60Ta,
00BEKTax 10 3aJaHHBIM METOJUKAM H nmabopaTOpHBIX PaboT; BOIPOCHI HA
00pabaThIBaTh PE3yIbTATHI C MPUMEHEHUEM - camocTosITebHas paboTa KOJUTOKBUYME,
COBpPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTUH | CTYJEHTOB. KOHTPOJIbHBIE
Y TEXHUYECKHUX CPEICTB. MEpONPHUATHS,
3a4€rT.
y2 - ONMCaHHUE OCHOB,; mabopaTopHas
OCYIIECTBIIATH COOp 1 aHAJIN3 UCXOTHBIX - BBITIOJTHEHHE U 3aIHUTa paborta,
TaHHBIX [T pacuera v IPOSKTUPOBAHI nabopaTopHBIX paboT; BOMIPOCHI Ha
CHCTEM U CPEICTB aBTOMATHU3AINH U - caMocTosTenbHas pabora KOJIJIOKBHYME,
YIIpaBIICHHUS. CTYJICHTOB. KOHTPOJIbHBIE
MEpOTPHUSATHS,
3a4€T.
Y3 aHann3upoBaTh METOBI M pa3padaThIBaTh - OIIMCaHHE OCHOB; nmabopaTopHas
CHCTEMBbI YIPaBIICHHS CIOKHBIMU TEXHIYECKUMH | - BHIIOJIHEHUE U 3alUTa paborta,
00BEKTAMHU 1 TEXHOJIOTHYECKMMHU IIpoIieccaMu | J1ab0paTOpHBIX paboT; BOTIPOCHI Ha
- caMocTosTenbpHas pabora KOJIJIOKBHYME,
CTYIACHTOB. KOHTPOJILHEIE
MEpOTPHUSATHS,
3a4€T.
Bl - OIMCaHUE OCHOB; nmabopaTopHas
CHOCOOHOCTHIO BHITIONHATH KCIEPUMEHTHI HA | - BBITIOJTHEHUE U 3aIUTa paborta,
JEHUCTBYIOMHNX 00BEKTaxX O 3aJaHHBIM 1a60paTOPHBIX padoT; BOITPOCHI Ha
METOJKaM U 00pabaThIBaTh PE3yIbTATHI C - caMmocTosITenbHas pabora KOJIJIOKBHYME,
MIPUMEHEHNEM COBPEMEHHBIX CTYJICHTOB. KOHTPOIbHBIE
MH()OPMAIMOHHBIX TEXHOJIOTHIA U MEpOTPHUSATHS,
TEXHUYECKHUX CPEICTB. 3a4ér.
B2 - OIMCaHHUE OCHOB; nmabopaTopHas
CTMOCOOHOCTBIO OCYIIECTRIIATL COOP U aHANIM3 | - BHIIIOJHEHHUE U 3aIIUTA paborta,
WCXOJHBIX JaHHBIX IS pacdyera u nmabopaTOPHBIX padoT; BOIIPOCHI Ha
MIPOEKTUPOBAHUS CHCTEM U CPEICTB - caMocTosTenbHas pabora KOJIJIOKBHYME,
aBTOMATH3aLUH U YIIPaBJICHHS. CTY/EHTOB. KOHTPOJIbHBIE
MEpOIPHSTHS,
3a4€T.
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B3

CriocoOHOCTBIO BEIOUPATH METOABI U CPEACTBA
peuieHus 3a1a4

CTY/ICHTOB.

- OITUCAaHUE OCHOB;
- BBITIOJIHEHHE ¥ 3aI[HTa
71a00paTOPHBIX padoT;

- caMocCTOsITeNIbHasE paboTa

nmabopaTopHas
paborta,
BOIPOCHI Ha
KOJUTOKBHYME,
KOHTPOJIbHBIC
MEPOTPHSITHS,
3a4€T.

6.2 Illxana oneHNBaHUS IVIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHus

Texymmii u py0e:KHbINi KOHTPOJIb

B pamkax Tekyiiero u pyoe:KHOTO KOHTPOJIS MO AMCHUIUIMHE CTYIEHT MOKET Ha0paTh 110

70 Gamnos.
Cemectp IIkaja olleHMBaAHUA
0-35 6anioB 36-50 6annoB 51-60 6annoB 61-70 6annoB
2 Yacruunoe nocenienue | IlonHoe nma | ITonHoe unu | [TonHoe
AyIUTOPHBIX  3aHATUH. | YACTHYHOE YaCTHYHOE MOCEIICHUE
HeynornerBopuTenbHOE | HOCEIIEHUE MOCEIICHU e ayIUTOPHBIX
BBITIOJIHCHUEC AYIUTOPHBIX AYIUTOPHBIX 3angatuii. [TlomHoe
nabopaTOpHBIX  pabot. | 3aHaruil. Yactnunoe | 3aHstuii. IlomHOE | BBRITONHEHUE
ITmoxas II0ATrOTOBKA K BBIITOJTHCHHEC M | BBIIIOJIHEHHUEC u Ha60paTOpHLIX
0aJTPHO-PETHHTOBBIM | 3aIIHUTa 3amuTa pabor.
MEPOIIPUATHIM. 1a60paTOPHBIX 71a60paTOPHBIX Beinonnnenue
CryneHnt He | paboT. BemonmHenue | pabor. KOHTPOJIBHBIX
JOTTyCKaeTcs K | KOHTPOJIGHBIX paboT | BeimonHenue paboT Ha OLEHKY
MPOMEXYTOTHOH Ha OLIEHKY | KOHTPOJBHBIX COTJIUIHOM.
aTTecTaIiu. «YIOBJIETBOPUTENHH | pabOT Ha OIEHKY
o». «XOpOIIIOY.

OneHka pe3ylnbTaTOB OCBOCHUS Y4eOHOH TUCHUIUIMHBI BO 2 CEMECTpe MPOBOJUTCS

IIKaJic, PICHOJ'IBSy@MOfI Ha 3a4€eTe:

HUTOroBbiii KOHTPOJIb

10

IIIxana oneHNBaAHUSA

Cemectp He 3auTeHo 3aurteno
(36-60 6a10B) (61-100 6a/;10B)
2 Crymenr wumeer | CtymeHT umeeT 36-45 0aiIoB MO UTOTaM TEKYIIETO U PyOeKHOT0o

36-60 GamroB 1O
HUTOraM TEKYILEro

u pyOexHOTO
KOHTPOJIS, Ha
3auére HE
OTBETHJI Ha
TEOPETUYECKUN
BONPOC.

KOHTPOJISL, Ha 3a4eTe Aajl MOJIHBINA (YaCTUYHBINA) OTBET HA
TEOPETHYECKUH BOMPOC M YACTUYHO (TIOJTHOCTHIO) PELLIMII 3a1a4y.
Crynent umeet 46-60 6aIoB 1o UTOraM TEKYIIEro U pyOeKHOro
KOHTPOJIS, Ha 3a4eTe Aajl TOJHBIN OTBET HA OJMH BOIIPOC MIIN PELINIT
3a1auy.
Crynenty, umetomemy 61-70 OamoB mo WTOraM TEKYIIEro H
PYOEXHOro KOHTPOJIsI, BHICTABIISIETCS OTMETKA «3a4TeHO» 0e3 caauu
3auéra.

7. Y4yeOHO-MeTOAHYECKOE o0ecnmeueHue JUCIUIIINHBI
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7.1. OcHoBHasi IMTEpaTypa

1.  ApxunoB C.H. OcHOBBI Teopuu ynpaBi€HHs TEXHUYECKMMM CHCTEMaMHU [DJIEKTPOHHBIN
pecypc]: yae6HOE mocobue/ ApxunoB C.H.— DnekTpoH. TekcToBbie NaHHbIe.— HoBOCHOHMpCK:
Cubupckuii ToCyJapCTBEHHBIN YHUBEPCUTET TeNeKOMMYHUKauil u nuandopmatuxu, 2016.— 166

c.— Pexxum nocryma: http://www.iprbookshop.ru/70666.html.

2. JHomkenko A.M. YnpaBneHue WHGDOPMAIMOHHBIMU CHCTeMaMHU [DJIEKTPOHHBIN pecypc]/
Homxenko A.M.—  DOnexktpoH. TekcroBble JaHHble.— M.: UHTepHer-YHuBepcurer
Wudpopmammonnpix  Texnomormit (MHTYUT), 2016.— 180 c.— Pexum nocryna:
http://www.iprbookshop.ru/73735.html.

3.  3s0poB B.A. OcCHOBbI aBTOMaTUKM U TEOPUU YIPABIEHUS TEXHUYECKHMMH CHCTEMaMU

[DnexTpoHHbIN pecypc]: MmeToanueckue pekomenaanun/ 3s0pos B.A., TTorno JI.A.— DnekTpoH.

TEKCTOBBIC OaHHBIC.— M.: MockoBcKas ToCyaapCTBCHHAd aKaJcMHd BOIHOI'0 TpaHCIIOpPTA,

2015.— 46 c.— Pexum pocryma: http://www.iprbookshop.ru/47943.html.

4.  UcnonHuTenbHBbIE MEXaHM3Mbl B TEXHMUYECKHX CHCTEMaxX YIpaBl€HUS [DIEKTPOHHBIN
pecypc]: MeToauueckue ykKa3zaHUs M0 TUCHUIUIMHE «YTIpPaBlIEHWE TEXHUYECKUMHU CHUCTEMaMu»
JUTsl CTYJIEHTOB OakajiaBprara HampaBiieHuss moarotoBku 27.03.04 YopapneHne B TEXHHYECKUX
cuctemMax/ — DIJEKTPOH. TEKCTOBbIe mJaHHbIe.— M.: MOCKOBCKHI TroCyIapCTBEHHBIN
cTpouTenbHblid yHUBEpcHUTeT, Al [Iu Op Menua, 9bC ACB, 2015.— 30 c.— Pexum nocryna:
http://www.iprbookshop.ru/38467.html.

5. OpnoBa A.I0. VYmpaBnenne uHPOPMAIMOHHBIMH CHCTEMaMH [DJIEKTPOHHBIN pecypc]:
naboparopublid mpakTukym/ OpioBa A.FO.— DIeKTpOH. TeKCTOBbIE NaHHbIe.— (CTaBpOMOJIb:
CeBepo-KaBkasckuii  denepanpubiii  yauBepcurer, 2016.— 138 c.— Pexum pgocryma:

http://www.iprbookshop.ru/66118.html.

6. Crapoctur A.A., JlanteBa A.B. TexHudyeckue cpeacTBa aBTOMATU3AIMKH M YIIPABICHUSI.
YueOHOe mocobue (kHura). [DneKTpoHHBIH pecypc| - Ypanbckuii denepalbHblil YHUBEPCUTET,

2015. — Pexum noctyna: http://www.iprbookshop.ru/366.html

7. TperbsikoB A.A. Cpencra aBToMartu3aluu ynpasieHHs. CHCTEMbI NPOrpaMMHUPOBAHUS
KOHTPOJUIEPOB [DneKTpoHHbIN pecypc|: yuebHoe mocobue/ TperbskoB A.A., Emmuzapo U.A.,
HazapoB B.H.— OnexTpoH. TekcroBble naHHble.— TamOoB: TamOOBCKHIl rocynapcTBEHHbIN
TexHuuecku  yHusepcurer, ObC ACB, 2017— 81 c¢— Pexum pocryna:
http://www.iprbookshop.ru/85973.html.

8. TronmenuuoBa H.B. KomnbroTepHsle U HMHQOPMAIMOHHBIE TEXHOJOTHM B HayKe M
MIPOU3BOJICTBE [ DNEKTPOHHEIN pecypc]: yueOHoe mocodue st maructpos/ TronprmHOBa H.B.—
DneKkTpoH. TeKcToBble JaHHble.— CapatoB: By3oBckoe obpazoBanue, 2019.— 268 c.— Pexum

noctyna: http://www.iprbookshop.ru/88759.html.
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9. Tyros B.B., Cepree A.W., IIpockypun JI.A., KonnoB A.JI. TexHuyeckue cpencraa
aproMaru3anuu M ymnpasiaeHus. Yacte 1. KOHTpOIbHO-U3MEPUTENBHBIE CPEICTBA CHUCTEM
aBTOMATH3aIlM W YOpaBleHUs. YuyeOHoe mocobue (kHUTA). [DIEKTpOHHBIN pecype]| -
OpenOyprcxwuii roCyJIapCTBEHHBIN YHUBEPCUTET, 2016. - Pexxum JIoCTyna:

http://www.iprbookshop.ru/366.html

10. VYnopaBineHue TaHHBIMM B TEXHHYECKUX CHCTEMax [DJEKTPOHHBIM pecypc]: KOHCIEKT
nexuuit/ C.A. Temep06aeB [u 1p.].— DnekTpoH. TekcToBble AaHHbIe.— KpacHosipck: Cubupckuii
benepanbHbBIT YHUBEPCHUTET, 2018.— 192 c.— Pexum JIoCTyma:

http://www.iprbookshop.ru/84171.html.

11. VcrpoiictBa cOopa uHPOpManuM I YHOPABICHUS TEXHHUYECKUMHU  CHCTEMaMu

[DeKTpOHHBIN pecypc]: METOIMYECKUE YKa3aHUs 10 JUCIUTUINHE « Y IpaBJIeHNE TEXHUYECKUMU

cUCTEeMaMM» ISl CTYJEHTOB OakaiaBpuara HarpaBieHus noarotoBku 27.03.04 Vmpasienue B
TeXHUYECKUX cucTeMax/ — DOIJEeKTPOH. TEKCTOBbIe JaHHble.— M.: MOCKOBCKUH
roCcy/lapCTBEHHBIN CTPOUTENbHBIN yHUBepcuTeT, Al [Iu Op Menua, 36C ACB, 2015.— 46 c.

12. VcrpoiictBa cOopa wHPOpManMM Ui YIOPABICHUS TEXHUYECKUMHU  CHCTEMaMu
[D5eKTpOHHBIN pecypc]: METOAMYECKUE YKa3aHUs 10 TUCIUTIINHE «YTIPABJICHHE TEXHUUECKUMHU
CUCTEMaMM» JJIsl CTYJACHTOB OakanaBpuaTa HampaBieHus noarotoBku 27.03.04 YmopasieHue B
TeXHUYECKUX cHUcTeMax/ —  DOIEeKTPOH. TEKCTOBBbIe JaHHble.— M. MOCKOBCKHIA
rOCYJIapCTBEHHBIM CTPOUTENbHBIN yHUBEpCcUTET, Al [Tu Op Memua, O6C ACB, 2015.— 46 c.—
Pexxum noctyna: http://www.iprbookshop.ru/38468.html.

13.  VYueOGHo-meTroanueckoe rmocobdbue no aucuuruinae CpeacTBa aBTOMATH3AUK U YIIPABICHUS
(kaura). [DnexTpoHHBIM pecypc] - MOCKOBCKMA TEXHHUYECKHH YHUBEPCUTET CBSI3H U

nadopmartuku, 2016. - Pexxum nocryma: http://www.iprbookshop.ru/366.html

7.2. lonoaHUTEIbHAS JIUTEPATYPa

1. NudopmanrionHble TEXHOJIOTUU TMPH MPOCKTUPOBAHUU U YIPABICHUH TEXHUYECKUMU
cuctemamu. Yactp 3 [DnekTpoHHBIN pecypc]: yuebHoe mocobue/ B.A. Hemtunos [u mp.].—
DNEeKTPOH. TEKCTOBble JaHHbIe.— TamM00B: TamMOOBCKHII TOCYIapCTBEHHBIH TEXHHUUYECKUN
YHUBEPCUTET, 9bC ACB, 2012.— 160 c.— Pexum JIOCTyIa:
http://www.iprbookshop.ru/63854.html

2. WupopmallMOHHbIE TEXHOJIOTMU IPH MPOEKTUPOBAHMU M YIPABIECHUH TEXHUYECKUMHU
cucremamu. Yacte 4 [DnekTpoHHBIM pecypc]: yueOHoe mocobue/ B.A. HemtnnoB [u np.].—
DJNEeKTpOH. TeKCTOBble mAaHHble.— TamOoB: TaMOOBCKHMII TOCYZapCTBEHHBIH TEXHUYECKUN
YHUBEPCUTET, 9bC ACB, 2014.— 160 c.— Pexum JIOCTyIa:
http://www.iprbookshop.ru/63855.html
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3. [lepyxun M.IO., UBmun B.I1. Texuuueckue cpencTBa KOHTPOJIS B CUCTEMAX YIIPaBJICHUS
TEXHOJIOTMYECKUMH TIporieccaMu. YdeOHoe mocobue (kHura). [DIEKTPOHHBIA pecypc]| -
Kazanckuil HallMOHAJIBHBIN UCCIIEN0BATENbCKUN TEXHOIOIMUEeCKUM yHUBEpcUTeT, 2009. - Pexum

noctyna: http://www.iprbookshop.ru/366.html

4. [Tepuima M.M. VYmnpaBneHue B TEXHHYECKUMX CHCTEMax. BBeaeHHe B CHENUAIBHOCTH
[DnexTponHBIH pecypc]: yaebnoe nocobue/ Ilepmun M.M., Kpumran B.A., I'puropseB B.B.—
OnekTpoH. TekcToBble JaHHble.—  CraBpomonb:  CeBepo-KaBkaszckuil — QenepanbHblii

yHuBepcureT, 2014.— 146 c.— Pexxum gocryna: http://www.iprbookshop.ru/63147.html

5. Mensene .M. CTpykTypel W alNTOpUTMbl O0OpaOOTKM JaHHBIX B CHCTEMax
aBTOMAaTHU3alMM U yIpaBiieHus. YueOHoe nocobue (kHura). [DnekTpoHHbIN pecype] - Ait [Tu Op

Menmua, 2018. - Pexxum noctyna: http://www.iprbookshop.ru/366.html

6. CpenctBa u3MepeHHs] MapaMeTpOB MUKPOKIMMATa M MOJEIMPOBAaHUE IPOLIECCOB B
cucTeMax oOecredeHHs MUKpPOKJIMMaTa [DJeKTpOHHBIH pecypc]: METOAMYECKHE YKa3zaHus K
BBITIOJIHEHUIO J1A00PaTOPHBIX paboT JUIsl 00ydaromUXCsl IO HarpaBiIeHUsIM OAroToBku 27.03.04
«YmpaBieHrne B TeXHHMYECKUX cucreMax», 38.03.10 «KununiHoe X0358HCTBO U KOMMYyHaJIbHAs
nH(ppacTpykTypa»/ — IIEKTPOH. TEKCTOBbIE JaHHBIC.— M.: MOCKOBCKHMI TOCYIapCTBEHHBIN
ctpoutenbHbli  yHuBepcuter, ObC ACB, 2017.— 21 c¢— Pexum gocryna:
http://www.iprbookshop.ru/72620.html

7.3. UnTepHeT-pecypcehl

1. 9J'IeKTp0HH0—6I/I6J'II/IOTeLIHa${ cHuCTeEMa 06p330BaTeHBHBIX H IIPOCBETUTCIIBCKHUX HB,HaHHfIZ

[anexTponnslii pecypc]. — URL http://www.iglib.ru

2. OOpa3zoBaTenbHblil MaTemaTuueckuit cailT Exponenta.ru: [97ekTpoHHBIH pecypc]. —

URL http://exponenta.ru

3. Canr Ka(bel[pbl «ABTOMaTI/ISaHI/IH TCXHOJIOTHYCCKUX IIPpOLHECCOB HU IIPOHU3BOACTB)):

[anexTponHbIi pecypc]. — URL http://ahtp.rusoil.net

4. SENSORS. [3nektponHnsiii pecypc]|. URL http://www.mdpi.com/journal/sensors

5. Jaruuku u cucremsl. [ DnekrpoHHslil pecypc| URL http://www.datsys.ru

6. Ilpubopsl U cucteMbl. YrpaBieHHE, KOHTPOJIb, TUArHOCTHKA. [DNEKTPOHHBINA pecypc].

URL http://www.tgizd.ru/mag/pribor

7.4. llepedyeHb y4eOHO-MeTOAMYECKHX Pa3padoToK

PazpaboTtan mpaktukym: XakynoB B.A., Kapskun A.T., llanoBanoB B.A. «Opranuzanus
MIPOEKTHON JeSITeNbHOCTH. Y HU(PHUIUPOBAHHBIE MPOEKTHI (MOaynu)» - Hanpunk, Kab.-bank. yH.-
T, 2018, 73 ¢. U1 CTYyICHTOB, NMO3BOJISIONIMNA OPraHU30BaTh PpaboTy MO U3YUYECHUIO JAUCIUIIMHBI
U CO37aTh YCIOBHS MJISi CaMOCTOSTENbHOM paboThl. [IpakTWKyM uU3JaH B IE€YaTHOM U
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SJIEKTPOHHOM BapuaHTax W JOCTYNEH Ui KaXJIOro CTyAeHTa. Meroauwdeckoe mocooue
COJICPKUT JabopaTOpHbIe pabOTHI MO UCTIOIb30BAHUIO YHU(PHIIMPOBAHHBIX MPOEKTOB (MOAYIEH),

SIBJISIFOILIUXCSI OCHOBOM 00JIee CII0KHBIX TIPOCKTOB.

7.5 Hepe'{eﬂb HpO(l)eCCHOHaJILHLIX 0a3 JAaHHBbIX I/IH(l)OpMaIII/IOHHO-CHpaBO‘lH]:IX CHUCTEM

1. OBJ] PI'b - DnekTpoHHBIE BEPCHUU MOJTHBIX TEKCTOB JUCCEPTAIMi B aBTOpedepaToB U3 GoHIa

Poccuiickoii rocynapcrsennoi 6ubdnanoreku URL: http:/www.diss.rsl.ru
2. SciverseScopus uzaarenscTBa «nb3eBup. Hayka u texnonoruny». PedeparuBnas u

agasmtuueckas 0a3a maHaelx URL: http://www.scopus.com

3. DnexTpoHHas Oubnroreka HayaHbIx myonukanuii URL: http://elibrary.ru

4. 0630p CMU Poccum u 3apyOexns. [lomHeie TekcThl + aHamuTuka 3 600 m3mganwii mo 53

otpacisim URL: http://polpred.com

5. ®denepanbHOE areHTCTBO MO TEXHUYECKOMY peryanpoBaHuio U Mmerposoruu URL:

https://www.gost.ru/portal/gost//home/standarts

7.6 IlporpamMHoe oGecrieyeHUe COBPeMEHHbIX HH(POPMALIMOHHO-KOMMYHHUKAIHOHHBIX

TEeXHOJIOTHH

Windows 7, Microsoft Office (Word, Excel), Acrobat Reader, WinRaR, Delphi XE2
Professional Ne nmnensun (License Certificate Number) 207406, Dev-C++ — cBoOogHAas
WHTETPUPOBAHHAS Cpela pa3pabOTKH TMPUIIOKEHUU sl s3BIKOB mporpammupoBanus C/C++.
Otkpertas munensuss (GNUGPL), Python 3.6 IDE PyCharm Professional Edition sBisiercs
OecrutaTHBIM JUTsi 00pa30BaTEIbHBIX YUpEeKIeHUH (cBoOoaHOE pacnpocTpaHeHue), Arduino IDE
JIuiersuss GNU General Public License, OpenCV | Jluuensus BSD(Berkeley Software

Distribution license), Ubuntu JIuniensust GPL, Lazarus (Free Pascal).

8. MaTepuajibHO-TeXHHYECKOe o0ecnedyeHue JUCIUTTIHHBI

Ilo pucuumuimHe «®PuU3MYECKUE OCHOBBI IIPOLIECCOB YIPABICHUS TEXHUYECKUMHU
cHUCTeMaMH M TEXHOJOTHYECKUMH MPOLECCaMU» UMEIOTCS MPEe3eHTALUH 110 BCEM TeMaM Kypca,
1o3BoJIsTIoIIME Hanboiee 3(pPpeKTUBHO OCBOUTH MPECTAaBICHHbIN yueOHbIi MaTepuain. merorcs
KOMIBIOTEPHOE M MYJIbTUMEAUHHOE OOOpyJdOBaHME U TMPOrpaMMHOE oOecredeHue Juis

BBITIOJTHCHUA J'Ia60paTOpHLIX pa60T.

Tun aynuropuu, | OGopyaoBaHue U HHBEHTAPH IIporpammHoe odecneueHnue
pacnoJiokeHme ayJIUTOPHH
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VuebOHas 1. Cromnsl — 24 1. Windows 7. Microsoft Office 2013 (Word, Excel, Access,
ayIUTOPUS st | 2. Ctynbst — 34 wr. PowerPoint u mp.)
MIPOBEEHUS 3. Ilepconansrsie | IIporpammsr mist pabotsl ¢ PDF (Acrobat Reader, Sumatra
3aHATHH KoMITbIOTEpHI 11 mmiT. PDF, stduviewer) (cBoO0HOE pacipocTpaHeHHe)
neknuonnoro Tuna | 4. CereBoe obopyznoBanue st | Apxusatopbi(7zip, WinRaR) (cBOOOMTHOE
02 aya. | KoMMyTalMu M jgoctyna B In- | pacmpocrpaHeHue)
(Ycnoubriii Homep | ternet Cisco — 1 . Delphi XE2 Professional Ne munensun (License Certificate
Ne3; 360004, | 5. ITepenocusie | Number) 207406
Kabapmuno- yHUGUITUPOBaHHBIC MOy M Ha | Dev-C++ cBOOONHAs WHTErPHUpPOBAHHAS Cpela Pa3spadoOTKH
Bankapckas OCHOBE MHUKpPOKOHTPOJUIEPOB | NMPWIOKEHUH Ui SI3BIKOB  mporpammupoBanus C/C++.
Pecrry6nuika, (12 wrt.), npyrux (12 mr.) (cBOOOIHOE pacnpocTpaHeHHeE)
r. Hampumk,  yi. | 3JIEKTPOHHBIX unu | Python 3.6 IDEPy Charm Professional Edition saBasercs
UepHBINIEBCKOTO, | AIIEKTPOMEXaHUYECKUX OecriaTHBIM 111 00pa3oBaTeNbHBIX  yUPESKACHHUN
a. 173). YCTpOICTB aBTOMaTu3anuy, | (CBOOOAHOE PaCIpPOCTPaHEHHUE)
BU3yanu3anuu  pe3ynbTaroB, | Cpena  ans paszpabotku  ArduinolDE  (cBoOomHoe
MOHHTOPMHT2 Ha  OCHOBE | pachnpoCTpaHeHHE)
U(PPOBBIX, aHasoroBbix | Ubuntu Jluniensuss GPL (cBoOomHOE pacmpocTpaHEHHE).
JATYUKOB U JIp., KOHKPETHas Lazarus (FreePascal) RAD IDE(cB0GOIHOE
HOMEHKJIaTypa MOZYJIeH, | pacrpocTpaHeHue)
YCTaHaBJIMBAEMBbIX B | KOMITIAC-3D LT CAIIP mis y4eOHBIX  LielieH,
ayAWTOPUH, 3aBHCHT OT TeMbI | oOnerdeHHas Bepcus  NPOQECCHOHATIBHOH  CHUCTEMBI
sanatuii. OOmennbli (o | KOMITAC-3D. (cBobomHoe pacmpoctpanenue). InkScape
CTEH/IOB M YHU(HMIIMPOBAaHHBIX | BEKTOPHBINA Tpaduueckuii pepakrop (CBoOOIHOE
Moaynen xpaHutcs B aya. 114 | pacmpocTpaHeHue)
(YcnoBHbIi HOMEp Ne2; | 3D-penakrop Blender (cBoGogHOE pacnpocTpaHeHue)
360004, KaGapmuno- | Simple-Scada 2 orkpbitass  Bepcust ¢ 0a30BBIM
bankapckas Pecny0Onuka, | ¢pyHkumoHanom, 64 tera (CBOOOJHOE paCIIPOCTPAHEHHE)
r. Hanpuuk, yn. | Cpena pa3paboTku st MUKpOKOHTpoiuiepoB AVR Studio
UepnbimeBckoro, a. 173) B | (cBoOOmHOE pacpocTpaHEHHE)
meramdeckom mkady, mon | Coppelia Robotics V-REP PRO EDU V3.6.2 revO0 Non-
3aMKkoM © ucnonb3yoTcs Bo | limited EDUCATIONAL version. Free (cBoOomHoe
BpEMS JICKLIMOHHBIX 3aHSTHUIL. pacrpocTpaHeHHe)
6. [Ipoextop — 11mT. Cpena s pazpaborku  Arduino IDE  (cBobomHoe
7. HoytOyx — 1 . pacmpocTpaHeHue)
8. Okpan. — lmt. OpenCV (cBobogHOEe pacnpoctpanenue). Qt(cBodboaHOE
9. VYuebHple cTeHOBl (M3 | pacIpOCTpaHEHHE).
YHU(UIUPOBAHHBIX MOIYJIEH)
JUISl KOMIUIEKCHOM OTajgku U
HCIIBITAHU I IIPOrpaMMHO-
annapaTHbIX  YNPaBISIOIINX
KOMIIIEKCOB.
VYuebOHas 1. Ctomel - 18 mr. Windows 7. Microsoft Office 2013 (Word, Excel, Access,
ayIUTOpHUS g | 2. Ctymes - 18 mT. PowerPoint u mp.)
MIPOBEICHUS 3. Ilepconansusie | [Iporpammer st pa6otsl ¢ PDF (Acrobat Reader, Sumatra
3aHATHHA KoMnbroTeps! 11 mT. PDF, stduviewer) (cBoOoHOE pacTipocTpaHeHHE)
CEMHHAPCKOT0 4. CereBoe obopynoBanue i | ApxuBatopsi(7zip, WinRaR) (cBobomHOE
THIA 05 ayn. | kommyTanmumu W OocTyma B In- | pacmpocTpaHeHue)
(Ycnosusrit Homep | ternet Cisco — 1 mT. Delphi XE2 Professional Ne nmrmensun (License Certificate
Ne3; 360004, | 5. ITepenocusie | Number) 207406
Kabapmuno- yHAGpUIIPOBaHHEIE MOIYAH Ha | Dev-C++ cBOOOAHAS MHTETPUPOBAHHASI Cpefa pa3paboTKh
Bamkapckas OCHOBE  MHUKPOKOHTPOJUICPOB | MPUIOKEHUNA IS SA3BIKOB mporpammupoBanms C/C++.
Pecmy6mnuika, (12 mwr.), apyrumx (12 mmr.) | (cBOOOZHOE pacIpOCTpaHCHHE)
r. Hampumk,  yi. | 37MeKTpOHHBIX wm | Python 3.6 IDEPy Charm Professional Edition smusercs
UepHBIIEBCKOTO, | AIEKTPOMEXAHUYECKUX OecrmaTHBIM A1 OOpa3OBaTENbHBIX  YUPEXKICHHIH
. 173). YCTPOICTB aBTOMATH3aINH, | (CBOOOTHOE paCIPOCTPAHCHHE)
BH3yanmm3aluu  pe3ynbratoB, | Cpema  mms  paspabotkm  ArduinolDE  (cBoGomnOE
MOHHUTOPHHTa  Ha  OCHOBE | paclpoCTpaHECHHE)
IU(PPOBBHIX, ananoroBbix | Ubuntu Jlunensus GPL (cBoOomHOE pacmpocTpaHeHue) .
JIaTYMKOB M JIp., KOHKpeTHas | Lazarus (FreePascal) RAD IDE(cBoOOIHOE
HOMEHKJIaTypa MOJyJIEH, | pacpocTpaHeHHe)
YCTaHABJIUBAEMbIX B | KOMIIAC-3D LT CAIIP mns y4eOHBIX  IIETIEH,
ayAWTOPUH, 3aBUCHUT OT TE€MBI | oOJierdeHHas  BepcHs  NPO(ECCHOHAIBHOH  CHCTEMBI
3aHaTHid. OOmenHblii  ¢oHn | KOMITAC-3D. (cBobomgnoe pacmpoctpanenue). InkScape
CTEH/I0B M YHH(HINPOBAHHBIX | BEKTOPHBIN rpadyecKui penaxTop (cBOOOIHOE
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Momyael xpaHutcs B ayn. 114 | pacmpocTpaHeHue)
(YcnoBueiit  HOMep — Ne2; | 3D-pemakrop Blender (cBoOoHOE pactpocTpaneHue)

360004, Kabapmuno- | Simple-Scada 2 orkpeiTass  Bepcust Cc  0a30BBIM
Banxapckast Pecrrybnuka, | ¢pyHKIMoHaNOM, 64 Tera (cBoOOAHOE pacipocTpaHEHUE)
r. Hanpuunk, yn. | Cpena pazpaboTku s MUKpoKoHTpoiutepoB AVR Studio

Uepneimesckoro, A. 173) B | (cBOOOAHOE pacmpocTpaHCHUE)

MetayumueckoM mkady, mon | Coppelia Robotics V-REP PRO EDU V3.6.2 revO0 Non-
3aMKOM K ucnonb3ytoTcs Bo | limited EDUCATIONAL version. Free (cBobomHoe
BpEMsI JICKIIMOHHBIX 3aHATH. pacrmpocTpaHeHue)

6. Yueoneie creHnsl (w3 | Cpema g paspabotku  Arduino IDE  (cBoOomHOe
YHU(QULIMPOBAHHBIX MOAYJIEH) | pacripocTpaHEeHHue)

Ui koMIuiekcHoW omnankd U | OpenCV (cBobomHOe pacmpoctpaneHue). Qt (cBoOomHOE

HCTIBITAHU T NpOrpaMMHO- | pacrpoCTpaHeHHe).
anmapaTHbIX  YIPaBISIFOIIUX
KOMILIEKCOB.

9. OcobenHocTHn peaim3anu JTUCHUIIMHBI JJI THBAJIU/IO0B U JIMI ¢ OrPAHUYCHHBIMU

BO3MOKHOCTAMMU 310POBbLA

JUIS  CTYZIEHTOB C OTrPaHUYCHHBIMH BO3MOYKHOCTSIMHU 3JIOPOBBSI CO3JaHBI CIICIIHATHHBIC
YCIIOBUSL JUIsl TIOJIydeHHMsl o0OpaszoBaHHs. B 1ensx [OCTYMHOCTH TIOJYYEHHS  BBICIIETO
oOpa3oBaHus MO 00pa30BATEIILHBIM IMPOTrpaMMaM HHBAIHJAMH W JIMIIAMH C OTPaHMYCHHBIMH
BO3MOYHOCTSIMHU 3]I0POBBSI YHUBEPCHTETOM O0CSCIICUNBACTCS:

1. AnbrepHaTuBHAs Bepcus o(pUIMaIbHOTO caiiTa B ceTH «MHTepHEeT» I71s Cl1aboBUASIINX.

2. JInst ”HBATMIOB ¢ HAPYIIEHUSMH 3peHUs (CIa00BUIAIINE, CIICIIBIE):

- TPUCYTCTBHUE AaCCHUCTEHTa, OKa3bIBAIOLIEr0 O0O0ydYammeMycsi HEOOXOAUMYI TMOMOIIb,
nyOIMpoBaHUE BCIYX CIIPABOYHON MHGOPMAITUH O PACTIMCAHUH YU€OHBIX 3aHSTHIA;

- HaJM4ue CPEeACTB Ul YCUJICHHUS] OCTAaTOYHOTO 3pEHHUs, OpaillieBCKOW KOMIBbIOTEPHON TEXHUKH,
BUJICO YBEIUYMUTENEH, MpOorpaMM HE BH3YyaJlbHOrO J0CTylna K HWHGOpMAIUU, MPOrpaMM-
CHUHTE3aTOPOB PEUYH U JPYTrUX TEXHUYECKUX CPEACTB MpHeMa-mepeaayn yueOHon nndopmanuu B
JOCTYIMHBIX (hopMax sl CTYIAEHTOB C HApYLICHUSIMU 3PEHUS;

- 3a1aHUA JUTSI BHITIOJTHEHMSI Ha 9K3aMEeHe 3a4UTHIBAIOTCSI ACCUCTEHTOM;

- THCbMEHHBIE 3a/laHUsl BBIMOJHSIOTCS Ha Oymare, HaJUKTOBBIBAIOTCA ACCHUCTEHTY
oOyuarommcs.

3. Jnd UWHBaIUAOB U JIMI C OTPAHUYECHHBIMH BO3MOXHOCTSMHU 3JIOPOBbS TIO CIYyXY
(cmabocaplmaniye, riayxue):

- Ha 3auere / SK3aMEeHe NPUCYTCTBYET ACCHUCTEHT, OKAa3bIBAIOUIUI CTYAEHTY HE0OXOJUMYIO
TEXHUUYECKYIO0 TOMOINb C Yy4ETOM HHAMBHAYadbHBIX OCOOEHHOCTEW (OH MOMOTaeT 3aHATh
pabodee MecTo, epeABUTATHCS, MPOYUTATh U OPOPMUTH 33/laHUE, B TOM YHCIIE 3aIUChIBas MO
JTUKTOBKY);

- 3a4eT / DK3aMEeH MPOBOAUTCS B TUCBMEHHOMN (opMme.

4. ]l MHBaJIHUIOB U JIUIl C OTPAHMYEHHBIMH BO3MOKHOCTSIMU 3J0POBbsI, UMEIOIINX HAPYIICHUS
OTIOPHO-ABUTaTEIHHOTO amnmapara, CO3/IaHBI MaTepUaIbHO-TEXHUYECKHE yCJIOBHS,

O6CCHC“II/IB3.IOH_II/IC BO3MOXXHOCTb 6CCHpeHHTCTBCHHOFO AO0CTYyIIa 06yqaroumxc;{ B y‘-ICGHBIC
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noMeleHus, 00bEeKTy MUTAHUS, TyaJeTHbIE W APYrMe MOMEIICHHS YHHUBEPCUTETa, a TaKKe
npeObIBaHUS B YKa3aHHBIX MOMEUICHUSX (HaJMYME PACIIMPCHHBIX IBEPHBIX MIPOEMOB, MIOPYIHEH
U IPYTUX MPUCTIOCOOICHUH).
- MMCbMEHHBIC 33JIaHUS BBITIOJIHSAIOTCS Ha KOMITBIOTEPE CO CHEHUATU3UPOBAHHBIM ITPOTPAMMHBIM
obecrieueHHEM MM HaJUKTOBBIBAIOTCS] ACCHCTCHTY;
- 10 )KEJIAHUIO CTYCHTA YK3aMEH IPOBOIUTCS B YCTHOU (opMe.

OOyyaromiuecss U3 YKCIa JIMI C OTPAHUYCHHBIMUA BO3MOYKHOCTSIMHU 3JI0POBbSI 00ECIICYCHBI

AJIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcaMu B opMax, aJaiTUPOBAHHBIX K OIPAaHUYCHUSIM.
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Jluer wu3MeHeHmii (momoJsiHeHMil) B padouell mporpaMme JAWMCHMILVIMHBI  (MOJYJIs1)
«®u3nyecKkne OCHOBbI IMPOLECCOB  YIPaBJEHHUA TEeXHMYECKUMH CHCTeMaMH M
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Coznacosano*:
3aBeayIONINil OTAETIOM KOMITJICKTOBAHHUS

Hay4YHOU OMOITUOTEKHN
JUYHAS NOONUCH pACWUPPO6Ka noonucu oama

*[Ipumeuanue: npu enecenuu uzmenenuii 6 n. 4.7.1 PI1J]
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