PefepanbHOE rocyaapcTBeHHOe GH0MKETHOE 06pa30BaTe/lbHOe yupexieHue
BbICLLEro 06pa3oBaHUA
«HOBOCUBUPCKIMIA FOCYAapPCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET»

Kadheapa aBTOMaTMKM

“YTBEPXOAHRD”
OEKAH ABT®
K.T.H. PeBa . J1.
r.

PABOYAJ ITPOITPAMMA JUCLHITIIMHDBI
Cucrembl ¢ pacnpeaeIeHHbIMH NapaMeTPpaMH

Ob6pasoBatenbHasa nporpammMa: 27.04.04 Ynpas/ieHne B TEXHUYECKNX CUCTEMAX, MarmcTepckas
nporpamma: KoMnieKcHble CUCTEMbI aBTOMATM3aLUN

Kypc: 2, cemectp : 3
PakynbTET aBTOMATUKM U BbIYNCIIUTENBHOW TEXHWNKN,

CemecTp
Ne Bupg geatenbHocTn 3
Bcero 3a4eTHbIX eauHUL
1 4
(KpeauTtoB)
2 | Bcero yvacos 144
Bcero 3aHATWIN B KOHTAKTHOM
3 36
thopme, yac.
JNekumm, yac. 14
MpakTnyeckune 3aHATUA, Yac. 14
NabopaTopHble 3aHATMA, Yac. 0
13 HUX B aKTVBHOM 1
7 o 18
WHTePaKTUBHOM (hopMe, yac.
8 N3 HUX NPaKTNYeCKOM 14
MOLrOTOBKM, Yac.
9 ATTecTauus, yac. 2
10| KoHcynbTauum, yac. 6
11| CamocTosTeNbHasa paboTa, Yac. 108
Buabl camocToATeNbHOI paboThl
(KypcoBOi1 NPOEKT, KypcoBas
12| pa6boTa, PI"3(P)/pedepart,
MOLrOTOBKA K KOHTPO/IbHOM
paboTe)
13| Bupg attectauum 3

Hosocnbupck 2021



Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHWM (PefepaibHOro rocyAapCcTBEHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbiCLLEro obpasoBaHWs NO HanpasneHUo (cneyunanbHocTK): 27.04.04 YnpaBneHve B TEXHUYECKMX
cucTemax

& OC BBefeH B aeincteme npmkasom Ne942 ot 11.08.2020 r. , gata yTBepxaeHms: 21.08.2020 r.
MecTo AucumnnHbI B CTPYKTYpe y4ebHOro nnaHa: biok 1, hopmmpyemas yyacTH1KamMy 06pa3oBaTte/ibHbIX
OTHOLLIEHWIA, NO BbIGOPY CTyAeHTa

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBfeHNIO
(cneumansHocTh): 27.04.04 YnipaBneHne B TEXHUYECKNX CUCTEMAX

Pa6ouasi nporpamma o6cyxaeHa Ha 3acefjaHni Kageapsbl

ABT, npoTokon 3acefaHna Kadegpbl No ot 31.08.2021
YTBepXaeHa Ha coBeTe (paky/bTeTa aBTOMATUKMN 1 BbIYMCIUTENBHOM TEXHWKK, NPoToKoN Ne 8 oT 31.08.2021

Pabouyto nporpammy AUCLUNIMHGI paspaboTat:
npodeccop, 4.7.H. KOpkesuy B. 1.
3aBepfytoLnii kadeapoi:

[OUEHT, A.T.H. XKmyab B. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytowmii Kageapoi XXmyab B. A.



1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1
KomneTteHumn
Mpynna
VHanKaTopbl SOCTMXKEHWST KOMMNETEHLMIA
MpodeccroHabHbIe MK-4.B/HA CnocobeH NpoBecTU UCCef0BaHNE U KOMMBIOTEPHOE MOLENMPOBaHUe C
KOMMETEHL MK NPVYMEHEHNEM COBPEMEHHbIX CPEeAICTB U METOL0B
MK-4.B/HA. 1 3HaeT cnocobbl MPOBEAEHMS UCCELOBAHWIA 1 MOAENMPOBAHMS C
MPUMEHEHVEM COBPEMEHHBIX CPEACTB BbIYUCAUTENBLHON TEXHUKN
YHuBepcasibHble YK-1 CnocobeH 0CyLecTBAATL KPUTUYECKMIA aHanIM3 NPO6IEMHBIX CUTyauuii Ha OCHOBE
KOMNeTeHynm CUCTEMHOr0 N0oAX0/1a, BblpabaTblBaTb CTPATErMIO IENCTBUIA
YK-1. 1 ¥YMeeT aHanm3mpoBath Npo6aeMHble CUTyaLMm 1 BblpabaTblBaTb CTPATErnto
JencTBus

2. TpeboBaHus HI'TY K nnaHnpyeMbIM pesy/ibTatam 00yyYeHUsi, COOTHECEHHbIM C
WNHAMKATOpaMu AOCTUXEHNA KOMMETEHLNIA

Tabnuua 2.1

VIHAMKATOpPbI AOCTUXEHUST KOMMETeHLMI

PesynbTaTbl 06y4YeHnst

PopMbl OpraHmsaLnm
3aHATUI

IIK-4.B/HA. 1 3naeTt cnoco0bl poBeeHHs HCCIeI0BAHMI U MO/IeJIMPOBAHUSI
¢ IpHMeHEHHEM COBPEMEHHBIX CPEICTB BHIMHCINTEIHHONH TEXHHKH

Cnocoob! MNPOBEPUTL I/ICC]'Ie,Cl,OBaHI/IVI n mogennposaHna ¢ NpUMEHEHNEM
COBPEMEHHBIX CPEACTB BbIYMCIUTENNBHON TEXHUKM

JNlekumu; MNpaKTUYecKme 3aHATUS;
CamocTosaTe/sibHas paboTa

YK-1. 1 YMeeT aHATH3HPOBATDH NPOOJIeMHBIC CHTYAIlHH H BBIPa0aThIBaTh

cTpaTreruro HeﬁCTBHﬂ

aHa/In3npoBaTb I'IpO61'IEMHbIe cutyaunn n Bblpa6aTblBaTb cTpaTternto AeﬁCTBMH

[NpakTnyecKme 3aHATUS;
CamocTosaTe/ibHas paboTa

3. CofiepXaHue 1 CTPYKTypa ANCUUNUHBI

Tembl NeKumii

Yacbl

N3 Hux B
thopme npaxT.
nogr., yac.

Tabnmua 3.1
AKTVBHbIE ViHaMKaTopb!
hopMbl, uac AOCTVKEHUS YyebHas [eATeNIbHOCTb
"7 | komneTeHumiA

Cewmectp: 3

AnaakTuyeckasn eavHNLA: Y paBHeHWe TeNIONPOBOAHOCTU. Y paBHEHME KONe6aHWi CTPYHbI.

1. OgHOMepHOe ypaBHeHNe
TEnNonpPoBOAHOCTK. PeLleHNe
0[lHOPOAHOro OAHOMEPHOTO
ypaBHeHWS Ten10MpPoBOAHOCTH
4ns cnyyas
TENN0M30/IMPOBAHHBIX MPaHUL]

1

MK-4.B/HA.

O3Hakom/eHme ¢
OHOMepPHbIM YpaBHEHNAEM
Tena0npoBOAHOCTH.
PeLLeHWe 04HOPOAHOTO
OZIHOMEPHOr 0 ypaBHEHUS
TEnIoNpPoOBOLHOCTM ANS
cnyyas
TEna0M30/IMPOBaHHbIX
rpaHuL,




2. PellieHne ofiHOpOAHOIO
O[IHOMEPHOr0 ypaBHEHUSA
TEennonpoBOLHOCTA A/1A
c/yyas 3aflaHHbIX TeMnepaTyp

O3HaKOM/IEHVE C peLLeHNeM
O/IHOPO/ZIHOTO OJHOMEPHOIO
ypaBHEHWS
TennonpoBOAHOCTY Ast
cnyyas 3afjaHHbIX

MK-4.B/HA. | Temnepatyp Ha rpaHuLax.
Ha rpaHumuax. PelleHve
1 PeLLieHVe HeOHOPOAHOTO
HeoHOPOLHOro O4HOMEPHOro
O[LHOMEpHOro ypaBHeHUA
ypaBHeHWS TenaonpoBOAHOCTM
TennonpoBoAHOCTU A4S
ANs cnyyas Chvuas
TEn0M30/IMPOBAHHBIX MPaHUL. y
Tenn0M30/IMPOBaHHbIX
rpaHuL,
Os3HaKoM/eHMe C
3. OHOMepHOE ypaBHeHMe
< OLLHOMEPHbIM YpaBHEHUSAEM
KonebaHuii CTpyHbI. PelleHune o
KonebaHuii CTPYHbI.
0ZlHOPOJHOr0 OAHOMEPHOrO PELLEHME OAHODOAHOMO
ypaBHeHUs KonebaHwui MK-4.B/HA. AHOPOA
OZlHOMEpHOro ypaBHeHUA
CTPYHbI. PelleHne 1 o
KonebaHuii CTPYHbI.
HeoHOPOLHOro OAHOMEpPHOro
o PellleHNe HeOAHOPOLHOrO
ypaBHEHWs! KonebaHuiA
CTPYHbI O[lHOMEPHOr0 ypaBHeHUA
' KonebaHuii CTPyHbI.
O3Hakom/eHue ¢
4. MepepaToyHas PyHKUMSA nepesaToyHON (hyHKLMei
O[lHOMEPHOr0 ypaBHeHMs O[LHOMEPHOro ypaBHeHUA
TEnIonpoBOAHOCTH C MK-4.B/HA. | TennonpoBOAHOCTM C
ynpas/ieHNeM Ha rpaHuue ¢ 1 ynpaBfeHneM Ha rpaHuLe ¢
NPOW3BOJIbHbLIM pa3MeLLeHVEM MPOW3BOSIbHLIM
N3MepUTENIbHOro JaTumKa. pasMeLleHrem
N3MEepUTENIbHOr0 JaTumKa.
O3HakoMeHKe ¢ ycnosnem
5. Ycnosue ynpaenisemMocTu ynpasiAeMoCcTy 4115 NepBbIX
ON19 NepBbIX BPEMEHHbIX MOJ, [K-4.B/HA. |BPEMEHHbIX MOA
O[HOMEPHOr0o ypaBHEHUA '1 " |04HOMEpPHOr o0 ypaBHeHUs

TeNNoNpoOBOAHOCTMN C OAHUM
YNpPaBnSoLMM BO3AENCTBMEM.

TEn0NPOBOAHOCTYN C OAHUM
yNpaBnsioLLMm
BO3/[ENCTBUEM.

AnaakTudeckasn eavHnLa: MeToanKa MoAasibHOro MeTofla CUHTe3a

6. MeTogvKa MOAa/IbHOTO
MeTOofa CMHTE3a AnA

O3Hakom/eHKe C
METOAMKOM MOLaIbHOro
MeTofa CMHTe3a A/is

OAHOMEPHOI0 YpaBHEHMNSA MK-4.B/HA. |0gHOMEPHOro ypaBHEHNS
TEena0MpoBOLHOCTU C 1 TEenn0npoBOLHOCTA C
pacnpegeneHHbIM pacnpegeneHHbIM
yNpaBnstoLLMM BO3AENCTBMEM. YrpassAoLWLnm
BO3[EeNCTBUEM.
O3Hakom/eHme ¢
7. MeTofvKa MOAa/IbHOTO METOANKOW MOAaNbHOro
MeTOofa CMHTE3a AnA MK-4.B/HA. |METOAR CHHTESa AN
O[lHOMEPHOr0 ypaBHeHMs 1 O[LHOMEPHOr0 ypaBHeHUA

TennonpoBoaHOCTA C OAHUM
ynpasAsloLWwmnm BOSAGVICTBVIGM.

TennonpoBOAHOCTY C OAHUM
yNpaBAsoLWmm
BO3/A€eNCTBUEM.




8. MeToanKa MmofanbHOro
MeTo/ja CMHTe3a Ans
O[IHOMEPHOr0 ypaBHEHUA
TEnnoMnpoBOLHOCTU C
KOHEYHbIM YMCOM
yNpaBnsoLLMX BO3AENCTBUN.

MK-4.B/HA.
1

O3HaKom/IeH e ¢
METOANKOI MOAANbHOIo
MeTO/a CMHTE3a Ans

0L HOMEPHOr0 ypaBHeHUA
TenNonpoBOLHOCTA C
KOHEYHbIM YMCI0M
YNpaBnstoLLmMX
BO3/AENCTBUI.

NnpaakTuyeckas eguHuLa: MeTogMKa 4acTOTHOrO MeTo/Ja CUHTE3a

9. MeToAMKa 4acTOTHOrO
MeTofja CMHTe3a AnA

O3HaKoM/eHue ¢
METOANKOI YaCTOTHOro
MeTOo/a CMHTE3a Ans

O/IHOMEPHOr 0 ypaBHEHUA 1 0 1 MK-4.B/HA. |0fHOMePHOro ypaBHEeHWS
TEMNI0NPOBOAHOCTY C 1 TENIONPOBOLHOCTY C
pacnpegeneHHbIM pacnpegeneHHbIM
yNpaBnsoLLMM BO3LEACTBMEM. yrpasnsoLwmum
BO3/[ECTBUEM.
AvpakTuyecKasa eguHuua: PacdeT napameTpos N perynatopa
PacueT napameTpos AN
10. Pacuet napametpos N acter NnapameTpo
perynatopa MeTogom
perynatopa METOLOM o
o pasfeneHuns ABUXeHUn ans
pasfeneHns ABVXeHUW ans
OHOMEPHOTO ypaBHEHUS 1 0 0 MK-4.B/HA. |0JHOMEPHOr 0 ypaBHEHNA
1 TEN/I0NPOBOAHOCTH C
TENI0NPOBOAHOCTY C
pacnpeaeneHHbIM
pacnpegeneHHbIM
o ynpasnsoLmm
ynpas/soLWLmMM BO3AENCTBUEM. o
BO3[ENCTBUEM.
PacueT napameTpos AN
11. PacueT napameTtpos M acHeT rapamerpo
perynatopa MeTogoMm
perynatopa METOLOM o
o pasfeneHuns ABUXeHUn ans
pasfeneHns ABYXeHUW ans
OHOMEPHOTO ypaBHEHUS 1 0 0 MK-4.B/HA. |0JHOMEPHOr 0 ypaBHEHNA
1 TEN/I0NPOBOAHOCTH C

TensonpoBOAHOCTY C
KOHEYHbIM Y1C/IOM
YNpaBAsoLLMX BO3AEACTBIIA.

KOHEYHbIM YMC/IOM
yNpaBsOLLMX

BO3/ENCTBUIA.

AnpakTudeckasn eavHnLa: HabnoaaemMmocTb ANs NePBbIX BPEMEHHbIX MO/

TEensI0NpPoBOAHOCT

0[JHOMEPHOT0 YpaBHEHNS

12. YcnoBume HabnogaeMocTu
[N19 NepBbIX BPeMeHHbIX MOf

O3HaKOM/IEHME C YCIOBMEM
Ha6M0AAeMOCTY ANs

MK-4.B/HA. |nepBbIX BPEMEHHbIX MOA,
O[IHOMEpHOro ypaBHeHUs 1 0 0
1 O[IHOMEPHOr 0 ypaBHeHUS
TennonpoBOLHOCTA C OAHUM
Tena0npoBOAHOCTU C OAHUM
N3MepUTENIbHbIM AaTYMUKOM.
N3MepUTeNIbHbIM AaTHUKOM.
O3HaKOM/IEHWNE C CUHTE30M
13. CuHTe3 Habnogatens ans
Habnogartens 4is nepsbIx
NnepBbIX BPEMEHHbIX MOJ,
BPEMEHHbIX MO,
O[JHOMEPHOr0 ypaBHeHMs
MK-4.B/HA. |0gHOMepPHOro ypaBHeHUS
TEennonpoBOLHOCTA C OAHUM 1 0 0
1 TEensonNpoBOAHOCTU C OAHUM

N3MEPUTESTIbHbIM AaTYUKOM.

Peanusauns aHannsaTopa Mo,

N CMHTE3aTOpPa Mo,

N3MepUTE/IbHbIM SATHNKOM.
Peanunsauua aHannsaTopa

MO/, V1 CHTe3aTopa Mof,

AnpakTuyeckas eguHMLa: Metoabl UACNEHHOTO U CTPYKTYPHOIO MOAENMPOBAHUSI CUCTEM




14. MeToAbl YNCNIEHHOTO U
CTPYKTYPHOI0 MOJENNPOBaHNA
CUCTEM C pacnpefeneHHbIMU

O3HakoM/1eHKE C METO40M
YNCNEHHOTO U
CTPYKTYPHOTO
MOJENNPOBaHUA CUCTEM C

MK-4.B/HA.
napameTpamu. 1 0 1 1 pacnpeseneHHbIMU
Knaccutmkaums ypaBHeHWiA B napameTpamu.
YaCTHbIX MPOUN3BOLHbIX Knaccudmkaums ypaBHeHWA
BTOPOro nopsaKa. B YaCTHbIX MPOU3BOAHBIX
BTOPOro NopsaKa.
TeMbl NPaKTUYECKUX VIBHAXB | Airignpre | VIHAVKATODSI
o Hacb! |dopme npakT. | oo\ ae | AOCTIDKEHuA YyebHasa gesaTe/lbHOCTb
3aHATUN noar., yac. pME, ' KOMMNETEHUNIA
Cemectp: 3

AnpaakTuyeckasn eaMHNLA: Y paBHeHWe TENIONPOBOAHOCTU. Y paBHEHWe KOMe6aHWi CTPYHbI.

1. OgHoMepHOe ypaBHeHNe
TernnonpoBogHoCTL. PeLueHume

W3yueHne ofHOMepPHOro
ypaBHeHuA
TenJ0npoBOAHOCTH.
PeLueHne ogHopoLHOIO

O[IHOPOAHOr0 0HOMEPHOr0 MK-4.B/HA.
1 1 1 O[IHOMEpPHOro ypaBHeHUS
YpaBHEHWSA TEN1I0MPOBOLHOCTH 1,YK-1.1
TennonpoBoAHOCTU A4S
4N4 cnyyas Chvyas
TEnJ0M30/IMPOBaHHbIX rPaHuLL. y
Tennon3oIMPoOBaHHbIX
rpaHuL.
3ydeHwne peLueHmns
0ZHOPOAHOro OAHOMEPHOIO
2. PeleHne o4HOPOAHOIO AHOPOA A P
ypaBHeHuA
O[IHOMEPHOr 0 ypaBHEHUA
TEennonpoBoLHOCTM ANA
TEennonpoBOAHOCTY ANS
c/yyas 3aflaHHbIX TeMneparyp chydas safianHblx
MK-4.B/HA. |Temnepatyp Ha rpaHuLax.
Ha rpaHuuax. PellieHue 1 1 1
1,YK-1.1 |PelleHve HeOAHOPOLHOIO
Heo4HOPOAHOro 0AHOMEPHOro
O[IHOMEpHOr o ypaBHeHUs
ypaBHeHWs TennonpoBogHOCTH
TennonpoBoLHOCTM ANs
ANnsa cnyyas Chvyas
TEMnI0N30/IMPOBaHHbIX FPaHNLL. y
Tena0M30/IMPOBaHHbIX
rpaHuL,.
V3yueHne ogHOMepPHOro
3. O HOMepHOe ypaBHeH e y A PHO!
< ypaBHeHUs KoniebaHuin
KonebaHuii CTpyHbI. PelleHune
CTPyHbI. PelleHuve
0[lHOPOAHOro 0A4HOMEPHOTO
" 0L HOPOAHOro OAHOMEPHOIO
ypaBHeHWs kofiebaHniA MK-4.B/HA. "
1 1 1 ypaBHEHNA KonebaHWit
CTPYHbI. PeLleHne 1,YK-1.1
CTPYHbI. PelleHune
Heo4HOPOAHOro OAHOMEpPHOro
. Heo4HOPOAHOro
ypaBHeHUs kosiebaHwiA
CTPYHbI OZlHOMEpHOro ypasHeHUA
' KonebaHuii CTPyHb.
M3yueHre nepegaToyHoOin
4. MepegaToyHas GyHKUNS (hYHKUMM OHOMEPHOI0
O[IHOMEPHOr 0 ypaBHEHUA ypaBHeHus
TENI0MNpPoOBOLAHOCTH C 1 1 1 MK-4.B/HA. | TennonpoBogHoOCTH C
yrnpaBfieHNem Ha rpaHuLe ¢ 1,YK-1.1 |ynpaBneHneM Ha rpaHuLe c

NPON3BOJIbHbIM pasMeELLEHNEM
N3MEPUTE/TIbHOIO AaTyuMKa.

MPON3BO/bHbIM
pa3MeLLieHneM
M3MEPUTENIbHOTO aTUMKA.




5. Ycnoswe ynpasnsemoctu
LA NMepPBbIX BPEMEHHbLIX MOJ
OHOMEPHOr0 ypaBHEHUS
TEenA0MpoBOLHOCTA C O4HUM
yNpaBnsoLLMM BO3LECTBMEM.

MK-4.B/HA.
1YK-1.1

3yueHne ycnosus
ynpaBnsieMoCTy Ans NepBbIxX
BPEMEHHbIX MO,
0AHOMEPHOr0 ypaBHEHUSA
TEenn0nNpPoBOAHOCTMN C OAHUM
yNpaBnsoLLIMMm
BO3/[ECTBUEM.

[npaakTuyeckas euHULa: MeTogMKa MoJa/IbHOro METoAa CMHTE3a

6. MeToArKa MofanbHOro
MeTofja CMHTe3a AnA

3yueHne MeTOAMKM
MOZaNnbLHOro MeToAa
CUHTE3a 4N OHOMEPHOIO

O/IHOMEPHOr 0 ypaBHEHUA 1 1 1 MK-4.B/HA. |ypaBHeHus
TEN/I0NPOBOAHOCTH C 1,YK-1.1 [TennonpoBoAHOCTU C
pacnpefeneHHbIM pacnpegeneHHbIM
yNpaB/foLLMM BO3AEACTBMEM. yNpasnALLIMM
BO3/[ECTBUEM.
V13yyeHne MeTOAMKM
7. MeToaMKa MOJaIbHOro MojasibHOro MeToaa
MeTofa CMHTE3a AnA MK-4.B/HA. |CVHTe3a Al OAHOMEPHOTO
OiHOMEPHOT0 YpaBHEHNSA 1 1 1 1YK-11 |YPaBHEHN:
TEeN0MPOBOAHOCTA C OAHUM ’ ' TEenA0MnpoBOAHOCTA C OAHUM
yNpaB/oLLMM BO3AENCTBMEM. YyNpaBnAoLLIM
BO3/eCTBUEM.
V3yyeHmne meToaMKM
8. MeToanKa MofaibHOro MojasibHOro MeToaa
MeTofja CMHTE3a AnA CUHTe3a 414 0ofHOMepHOro
O/IHOMEPHOr 0 YpaBHEHUA 1 1 1 MK-4.B/HA. |ypaBHeHus
TEN/I0NPOBOAHOCTH C 1,YK-1.1 [TennonpoBoAHOCTU C

KOHEYHbIM YMC/IOM
YNpaBAsoLLIMX BO3AEACTBIIA.

KOHEYHbIM YMCIOM
yNpaBAsoLLMX
BO3AENCTBUI.

AnpakTuyeckasa egmHmua: MeTogmKa 4acTOTHOINo MeToja CMHTesa

9. MeToAMKa YaCTOTHOIO
MeTo/a CUHTe3a NS

3yueHne MeToanku
4aCTOTHOro MeTo/a CMHTe3a
4J19 O[IHOMEPHOro

OiHOMEPHOTO ypaBHEHMNSA 1 1 1 MK-4.B/HA. |ypaBHeHUs
TEN/I0NPOBOAHOCTH C 1,YK-1.1 [TennonpoBoAHOCTU C
pacnpefeneHHbIM pacnpefefieHHbIM
yNpaBnsoLLMM BO3LECTBUEM. ynpasnsoLLum
BO3/[eNCTBUEM.
AupakTuyeckasn egmHuua: PacyeT napameTpos N perynatopa
V3yueHne pacyeToB
10. PacueT napametpos NN napametpos NN perynatopa
perynatopa MeToLoM MeTOZLOM pasfefneHus
pasfeneHns ABVXEHWIA Ans ABVDKEHWIA ANs
MK-4.B/HA.
O[IHOMEPHOr 0 ypaBHEHUA 1 1 1 1YK-11 |GAHOMEDHOTO ypaBHeHWs

Tens0nNpoBOAHOCTY C
pacnpe/eneHHbIM
yNpaB/sitoLLIMM BO3AEACTBMEM.

TennonpoBOAHOCTU C
pacnpefeneHHbIM
yNpaBAsloLMm
BO3/AENCTBUEM.




11. PacueT napameTtpos 1
perynsatopa MeTofoM
pasfeneHns ABKeHNA ans
OiHOMEPHOTO ypaBHEHMNSA 1
TErn0MpoBOAHOCTU C
KOHEYHbIM YMCIOM
YNpaBstoLLMX BO3AENCTBIIA.

MK-4.B/HA.
1YK-1.1

3yyeHne pacyeToB
napameTpos A perynatopa
METOL0M pasfeneHuns
[IBWXXEeHWI ans
O[LHOMEPHOr0 ypaBHeHUA
TennonpoBOLHOCTH C
KOHEYHbIM YMC/TIOM
yNpaBnaoLLmX
BO3/ENCTBUIA.

AvpakTryeckas eauHmLa: HabnogaemocTb A1 NepBbIX BPeMEHHbIX MOf,

TEn0MpPoBOAHOCTH

OfJHOMEPHOT0 ypaBHeHNS

12. Ycnosure HabnogaeMocTu
AN151 NEPBbIX BPEMEHHbIX MO,

3yueHwne ycnosui
HabnogaemocTn ans

MK-4.B/HA. |nepBbiX BPEMEHHbIX MOJ,
O[HOMEPHOI0 ypaBHEHUA 1 1
1,YK-1.1 |ogHOMepHOro ypaBHeHUA
TEennonpoBOAHOCTYU C OAHUM
TEensonpoBOAHOCTU C OAHUM
N3MepUTeIbHbIM AaTYNKOM.
N3MEepPUTE/IbHbIM AaTHUKOM.
W3yyeHne cnHTe3a
13. CuHTe3 Habnodartens ans y
Habnogarens 48 nepsbIxX
MepBbIX BPEMEHHbLIX MOJ
O[IHOMEPHOr 0 ypaBHEHUA BPEMEHHBIX MO/
A P yp MK-4.B/HA. |0gHOMEPHOr0 ypaBHEHNS
TEnI0npPoBOAHOCTN C O4HUM 1 1
1,YK-1.1 ([TensonpoBOAHOCTU C O4HUM

N3MEPUTENBHBIM AATHUKOM.
Peanusauns aHanmnsaTopa Mopg,
N CHTE3aTOopa Mo,

N3MEPUTENBHBLIM JaTUMKOM.
Peanusauus aHanmsaTopa
MO/, U CMHTE3aTOpa MOf,.

AnpakTudeckas eauHULA: MeTofbl YACNEHHOTO

W CTPYKTYPHOI0 MO/E/IMPOBaHUSI CUCTEM

14. MeToAbl YNCNIEHHOTO U
CTPYKTYPHOI0 MOAENMPOBaHUS
CUCTEM C pacrpefesieHHbIMK
napameTpamu. 1
Knaccudurkaums ypaBHeHWi B
YaCTHbIX MPOU3BOLHbLIX
BTOPOro NopsaKa.

MK-4.B/HA.
1,YK-1.1

V3yyeHne MeTo0B
YNCNEHHOTO U
CTPYKTYPHOro
MOZE/IMPOBaHNSA CUCTEM C
pacnpezefieHHbIMU
napameTpamu.
Knaccugukaums ypaBHeHuWi
B YaCTHbIX NPOV3BOAHbIX

BTOPOro nopAaaka.

3.1 MNpaKTnyeckasa NoAroToBKa

Tabnuua 3.2
No TeMbl 3aHS TV ®opmbI OpraHusaumm CofepxxaHue NpaKkTUYeCKO NoAroTOBKM
3aHATUN (Bnabl pabor)

1 OfHOMepHOe ypaBHeHMe TenionposogHocTy. | Mp BbINOSHAET CriefytoLime BUAbl paboT:
PeLleHne 0{HOPOAHOIO O{HOMEPHOIO 13y4YeHvie OHOMEPHOTO YpaBHEHNS
ypaBHeHWs TeNONPOBOLHOCTY A/18 Cy4as TeNnnonpoBOAHOCTM. PeLleHune
TenIoN30/MPOBaHHbIX PaHWL,. OJHOPOLHOT0 OHOMEPHOTO YpaBHEHUS!

TENN0NPoOBOAHOCTM N1 Cyyas
Ten101301MPOBAHHbIX FPaHWLL.
2 PeLleHne 0{HOPOAHOIO O{HOMEPHOIO Mp BbINOSHAET criefytoLime Bufbl paboT:

ypaBHeHMs Ten0NpoBOAHOCTY ANs Cydas
3a7aHHbIX TeMNepaTyp Ha rpaHuLax.
PelLieHMe HEOJHOPOAHOTO OZHOMEPHOTO
ypaBHeHMUs Ten0NpPOBOAHOCTY ANs CyYas
TeNnNoU30MPOBaHHbIX IPaHuL,

M3yYeHne PeLLEHNS OfHOPOLHOTO
OZiHOMEPHOTO YpaBHEHUS
TennonpoBOAHOCTM ANS Cy4as 3afiaHHbIX
TeMnepaTyp Ha rpaHuuax. PelueHue
HEOAHOPOAHOTO O{HOMEPHOTO YPaBHEHNS
TEnnonpoBOAHOCTM AN Cryyas
TenI0U30IMPOBaHHbIX FPaHNLL.




3 OpfHOMepHOe ypaBHeHMe KonebaHwii cTpyHbl. | Mp BbINonHAET cnepytoLme Buibl pabot:
PellieHVe 0HOPOAHOIO O4HOMEPHOTO 13yyYeHne OJHOMEPHOIO ypaBHEHNS
ypaBHeHMs KonebaHuii CTPYHsbI. PelleHune KonebaHWin CTpyHbI. PelleHmne
HeOHOPOLHOr0 OJHOMEPHOIO YPaBHEHNS 0[JHOPOJHOT0 OZIHOMEPHOIO YpaBHEHMA
Kone6aHuin CTPyHbl. KonebaHwWin CTpyHbI. PelleHne

HeoHOPOAHOr0 O4HOMEPHOr0 YpaBHEHMS
KonebaHWi CTpyHbL.

4 MepepaToyHas PyHKUMUS OHOMEPHOTO Mp BbINonHseT cneaytoLme BUbl paboT:
ypaBHeHMs Tenn0npoBOLAHOCTA C M3ydeHne nepesaTouHON (yHKLMK
ynpaBneHWeM Ha rpaHuLe ¢ NPoOuU3BO/bHLIM 0[JHOMEPHOT0 YpaBHEHNS!
pasMeLLleHneM U3MEPUTENTIbHOIO AaTumKa. TEnI0NpPOBOAHOCTY C yNpaB/ieHneM Ha

rpaHuLe ¢ MPOU3BOJIbHLIM Pa3MeLLEeHNEM
N3MEPUTE/LHOrO faTyYMKa.

5 YCcnoBue ynpaBnsaemMocTy Ans nepsbiX Mp BbINonHseT cnepytoLme Buabl pador:
BPEMEHHbIX MOJ, OAHOMEPHOr 0 YpaBHEHMS M3y4eHune yCrIoBMA YNpasnsemMocTu Ans
TEenI0NPOBOAHOCTY C OfHUM YMPaBNAOLLUM MepBbIX BPEMEHHbLIX MOZ O4HOMEPHOTO
BO3/eNCTBMEM. ypaBHeHWs TEMN0NPOBOAHOCTA C OLHUM

YNpaBAALLMM BO3AENCTBUEM.

6 MeToanka MoganbHOro MeTofa cuHTesa ang |Ip BbINonHseT cnepytoLLme Buabl pabor:
OJJHOMEPHOI0 YpaBHEHWS TEMIOMPOBOAHOCTM M3yyeHne METOLMKW MOLANIbHOTO MeToAa
C pacnpesenieHHbIM YNpasnsoLwmum CUHTe3a A1 OLHOMEPHOro ypaBHeHUs
BO3/eNCTBMEM. TernI0nNpPOBOAHOCTY C pacnpesenieHHbIM

YNpaB/stoLLMM BO3LEACTBUEM.

7 MeToanka MoganbHOro MeTofa cuHTesa ang |Mp BbINonHseT cnepytoLLme Buabl pabor:
O[lHOMepPHOro ypaBHeHWs Ten0MpPoBOAHOCTM n3yyeHne METOAMKM MOAA/IbHOrO MeToa
C OZJHVM YNPaBASIOLLAM BO3AENCTBUEM. CUHTe3a A5 OHOMEPHOro ypaBHeHUs

TenI0npoBOLHOCTU C O4HUM
YNpaBstoLLMM BO3LEACTBUEM.

8 MeToavka MoJanbHOro MeTofa cuHTesa ang |IMp BbInonHseT cnepytoLLme bl pabor:
O[lHOMepPHOro ypaBHeHWS TeNI0NPoOBOAHOCTM M3yyYeHne METOAMKM MOJA/IbHOr0 MeToza
C KOHEYHbIM YMCOM YNPaBsoLWwmnx CUHTe3a A5 OIHOMEPHOro ypaBHeHUs
BO3[elCTBUIA. TenIoNPOBOLHOCTU C KOHEYHBIM YMC/IOM

yNpaBnsLWMX BO3AENCTBUIA.

9 MeToamMKa 4aCTOTHOro MeTofa cuHTesa ans | Mp BbINonHAeT cnepytoLme Buabl paboT:
O[LHOMEpPHOro ypaBHEHNS TenI0NpPoBOAHOCTM M3y4YeHne METOAMKM YAaCTOTHOro MeToza
C pacnpefefieHHbIM YnpasnsoLwmm CUHTe3a A5 OfIHOMEPHOro ypaBHeHUs
BO34eliCTBUEM. TenIoNPOBOAHOCTU C pacrpeseNieHHbIM

yNpaBAsKLLMM BO3AENCTBUEM.

10 ([Pacuet napametpos N perynatopa metogom| Mp BbINonHseT cnegytolme Buabl pabor:
pasgfeneHus ABMKeHUIA NS OAHOMEPHOr o M3yyeHune pacyeTos napameTpos MU
ypaBHEHWSA TeNoMPOBOLHOCTY C perynsaropa METOLOM pasfeneHuns
pacnpefeneHHbIM YNpasnsoLwmm [BVDKEHWIA ANs OAHOMEPHOTO YpPaBHEHNS
BO3/ENCTBMEM. Tena0nNpPOBOAHOCTY C pacnpeseNieHHbIM

YNPaBASKLLLM BO3AENCTBUEM.

11 |Pacyet napameTpos M perynatopa metogom| MNp BbINonHAeT cneaytoLme BUbl paboT:
pasfeneHns ABVXEHWUIA 41 OQHOMEPHOTO M3ydeHune pacyeToB napameTpos M
ypaBHEHWSA TenoMPoOBOAHOCTYN C KOHEYHbIM perynaropa MeTOLOM pasfeneHus
YMC/IOM YNPaB/ISIOLLMX BO3LEACTBUIA. LBVDKEHWI ANs OQHOMEPHOTO YpaBHEHNS

Terna0npoBOAHOCTY C KOHEYHBIM YMC/IOM
YMPaBSHOLWMX BO3AENCTBUINA.

12 [Ycnoswe Habno4aeMocTy Ans nepsbix Mp BbInonHseT cnepytoLme Buabl pabor:
BPEMEHHbIX MOJ, O4HOMEPHOr 0 YpaBHEHMS “3yyeHvie ycnoBuii HabnogaemocTu ans
TEnI0nNpPOBOAHOCTA C OAHUM U3MEPUTENbHbIM MepBbIX BPeMeHHbIX MOJ, OZIHOMEPHOro
[aTynKoMm. ypaBHeHWs TeMN0NPOBOAHOCTA C OAHUM

N3MEepPUTEbHBIM AATYUKOM.
13  [CuHTes Habnogatens ans nepsbix Mp BbINonHseT cnefytoLLme Buabl pabor:

BPEMeHHbIX MO/} OfIHOMEPHOTO YpPaBHEHUS
TenNoMnpoBOAHOCTY C OJHAM U3MEPUTENBHbIM
[aTunKoM. PeanusaLyis aHanmu3aTopa Mog 1
CMHTe3aTOpa Mo,

13yyeHne CUHTe3a HabnoaaTens ans
MepBbIX BPEMEHHbIX MO/, O]JHOMEPHOTO
ypaBHeHs! TeNI0NPOBOAHOCTY C OfHWM
U3MEPUTENbHLIM JaTUMKOM. Peasnsauys
aHanMsaTopa MO/ U CUHTE3aTopa Mof.




14 | MeToAbl YACNIEHHOTO N CTPYKTYPHOrO Mp BbInonHseT cnefytoLLme bl paboT:

MOAENMPOBAHNS CUCTEM C pacnpeseneHHbIMM 13yUYeHne METOZOB HYNUCIIEHHOTO U
napameTpamu. Knaccudmkauus ypasHeHuii B CTPYKTYPHOrO MOZENMPOBAHNS CUCTEM C
YaCTHbIX MPOM3BOAHBIX BTOPOro NOPAKa. pacnpeefieHHbIMU NapameTpamMu.

Knaccugmkaums ypaBHeHUIA B 4aCTHbIX
MPOV3BOAHbIX BTOPOrO MOPSAAKA.

3.2 CamocTosTeNlbHas paboTa obyyatoLLerocs

Tabnuua 3.3
o ViHaKaTopb! Yacbl Ha Uacbl Ha
Ne Buabl caMoCcTOATe/IbHON paboThbl JOCTXEeHUA
< |BbIMNOJ/IHEHVE [KOHCY/IbTaLUN
KOMMeTeHU M
CemecTp: 3
1 |I‘Io,u,r0TOBKaK3aHﬂTM;|M NMK-4.B/HA.1 |48 0

. byTbipuH B. . MatemaTtunyeckuii aHann3. Creurnasbl BbiCLei MaTemMaTuku. Ipynnbl IM3
[3neKTpOHHBIA pecypc] : 3NeKTPOHHBIA y4ebHO-MeToANYeCKMIn Komnneke / B. . ByTblpuH ; HoBoCK6. roc.
TeXH. yH-T.- HoBocn6upck, [2011].- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000164323.-
3arn. ¢ 3KpaHa.

MK-4.B/HA.1Y

K11 60 6

2 |MoaroToBKa K aTTecTauum

. byTbipuH B. V. MaTematuyeckunii aHanus. Cnewrnasbl BbICLLe MaTeMaTKu. I'pynnbl M3
[3neKTpoHHBIV pecypc] : 3NeKTPOHHBIA y4ebHO-MeToAMYeCcKMin Komnneke / B. V. ByTbipuH ; HoBocmb. roc.
TeXH. yH-T.- HoBocubupck, [2011].- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000164323.-
3arn. ¢ 3KpaHa.

3.3 TexHonorus obyyeHust

[ns opraHn3aumm 1 KOHTPO/A CaMOCTOATE/IbHON paboTbl 00y4YaroLLMXCA, a TaKKe NPOBeAeHNs
KOHCYNbTaUuiA NPUMEHAIOTCA MHPOPMaLMOHHO-KOMMYHUKALMOHHbIE TeEXHONOrMK (Tabn. 3.4).

Tabnuua 3.4
LI,EFITEHbHOCTb |/|HCbOpMaLI,I/IOHHO-KOMMyHI/IKaLI,I/IOHHbIe TeXHONOrnm
MHthopmmpoBaHue Cpefia aneKTpOHHOro obyyeHuns HI'TY
KOHcynbTMpoBaHme Cpefia 3neKTpOHHOro 0byyeHus HI'TY
KoHTponb Cpefia aneKTpOHHOro obyyeHuns HI'TY
PasmeLLieHne y4ebHbIX

MaTepuanos Cpefja aneKTpoHHOro obyyeHus HITY; 96C

4. MpaBuna aTTecTaumm 06yUatoLLMXCs MO ANCLUNNHE

[ns atTecTaymMm obyyaroLmxca no ANCUMNINHe NCnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3BonstoLLas BbICTaBNATb OLIEHKM MO TPaAULIMOHHON LKane n 15-ypoBHeBoli ECTS.
KpaTkasi nHchopmaums o bBPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHMBaeMble BUbI AeSATENIbHOCTY 0ByyatoLLmMXCcs 62 MakcrManbHbI 6ann
Cemectp: 3
IIpakmuueckue 3anamus: 20 40
3auem: 30 60




KoHTponupytoLmne MaTepuabl (CMICOK BOMPOCOB) NPUBOAATCA B “"Teopns aBTOMATUHECKOTO YNpaBeHNs INMHEHbIMU 1 HeMHENHBIMW HenpepbIBHLIMI CUCTEMaMN :
nporpamma 1 MeToan4eckue ykasaHus A1 O4HOV 1 3a04HOI (hopMbl 06yHeHWs MO HanpaBeHNaM NoAroToBkM: 15.03.02 - &apos; TexHONornyeckue MalLHbl 1
obopyaoBaHne&apos; [u ap.] / Hosocm6. roc. TexH. yH-T ; [cocT. O. B. Hoc].- HoBocmbupcek, 2017.- 22, [1] c. : un..- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000235273"

B Tabnuue 4.2 npecTaBeHo COOTBETCTBYE POPM KOHTPO/IS 3asBNIsieMbIM TPeGOBaHMSAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNVHBI.

Tabnuua 4.2
Dopmbl
Kogpl o KOHTpONsA
KoMneTeH MHAMKaTopbl JOCTUMXEHNSA KOMMETEHLWMN
uni

MK-4.B/|MNK-4.B/HA 1. 3HaeT cnocobbl NpoBeaeHUs UCCef0BaHMIA U MOfIENIMPOBAHMS C NPUMEHEHUEM
HA  |cOBpeMeHHbIX CPeLCTB BbIUMC/NTENIbHOW TEXHUKM

YK-1 |YK-11. ¥YMeeT aHam3npoBaTb NPO6AeMHbIe CUTYaLMK U BblpabaTbiBaTb CTPATErMIO AeliCTBUS

®OH[ OLEHOYHBIX CPEeACTB MO AVUCLMN/IMHE NPeACTaBNeH B MpuIoXeHWn Ne 1 K paboueit
nporpamMme.

5. Jlutepatypa

OcHoBHas nMTepaTypa
1. Hoc O. B. Teopus aBToMaTi4eckoro ynpasiaeHus. Teopus yrpasieHus OCOOBIMH JTUHEITHBIMHU 1
HEJTMHEIHBIMI HeTTpepPBIBHBIMU cUcTeMaMH : [yueOHoe mocobue] / O. B. Hoc ; HoBocu®. roc. TexH.

yH-T.- HoBocubupck, 2019.- 164, [1] c. : wn..- Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_i1d=vtls000241021

[ononHuTenpHaa anTepaTypa

1. byteipun B. M. YpaBHeHust matemaTrueckoil pusuku [ DIeKTPOHHBIN pecypc] : 37IeKTPOHHBIN
yuebHO-MeTonmueckuii komruieke / B. M. Byteipun, A. B. ['o6sim, I'. A. Ky3un ; HoBocu®. roc.
TexH. yH-T.- HoBocubupck, [2017].- Pexum nocrymna:
http://elibrary.nstu.ru/source?bib 1d=vtls000234963.- 3aru. ¢ 3xpana Per. cBunerensctBo No
23280.

NHTepHeT-pecypchl
1. Znanium.com : 3JIeKTPOHHO-OMOTHOTeYHas cucTeMa : caidT. — Mockea, 2011— . — URL:

http://znanium.com/ (nata o6pamenus: 02.03.2022). — Pexxum gocTyma: ams 3aperucTpup.
NoJIb30BaTeNeil. — TeKCT : NeKTPOHHBIN.

6. MeToan4yecKoe 1 NporpaMmHoe obecrneyeHne, UHPOPMALMOHHbIE TEXHO10M U

6.1 MeToguyeckoe obecrneyeHme

1. Byteipun B. Y. Marematnueckuit ananu3. Crienrinassl Beicmei MmareMaTuku. [ pymmsr OMD
[DnekTpoHHBIN pecypc] : 2MeKTPOHHBIN yueOHO-MeTonnueckuii komruiekc / B. U. ByTeipuH ;
Hosocub6. roc. TexH. yH-T.- HoBocubupck, [2011].- Pesxum moctyna:

http://elibrary. nstu.ru/source?bib_1d=vtls000164323 .- 3arx. ¢ 3kpaHa.

2. byteipun B. . Marematnueckuit ananus 2 [Ipakruueckue 3aHATHS : 3J€KTPOHHBIN
yueOHO-MeTonmyeckuii komriekce / B. Y. Byteipun, A. B. T'o0bim, B. B. ®unartos, 2.5. lIBapi ;
Hosocub6. roc. TexH. yH-T.- HoBocuOupck, [2022].- Pexxum moctyna:

http://elibrary. nstu.ru/source?bib_1d=220834 .- 3aru. ¢ TUTYJI. SKpaHa.

3. Teopus aBTOMaTHYECKOTrO yIIPaBICHUS JIMHENHBIMU U HEJTMHEMHBIMU HENPEePbIBHBIMU
CHCTEMaMH : IPOrpaMMa U METOJMYECKUE YKa3aHUs ISl OYHOU U 3a09HOM opMbl 00yUeHuUs M0
HampasieHusM noarotoBku: 15.03.02 - &apos;TexHonornueckre MamHbl U
obopynoBanue&apos; [u ap.] / HoBocu0. roc. TexH. yH-T ; [cocT. O. B. Hoc].- HoBocuOupck,
2017.- 22, [1] c. : un..- Pexxum goctyma: http://elibrary.nstu.ru/source?bib_i1d=vtls000235273




6.2 Cneunann3npoBaHHOe NporpamMmmHoe obecreyeHme

Vicnonb3oBaHme CneuyanM3MpoBaHHOIO MPOrpaMMHOro obecneyeHns Ans n3yveHns AMCUMNANHBI
He TpebyeTcs

6.3 NHhopMaLyoHHble TEXHONOor K

Mpw ocyLecTBNeHMN 06pa30BaTeNbHOrO NpoLecca No ANCUMNANHE NPUMEHSOTCA 3/1EMEHTbI
ANCTaHLMOHHBLIX 06pa3oBaTe/iIbHbIX TEXHOMOMIA, @ TAK)KE CUHXPOHHOIO U aCUHXPOHHOIO
B3aMMO/ENCTBUSA B 3N1EKTPOHHOIN MH(OPMaLMOHHO-06pa3oBaTenbHON cpeabl HITY.

7. MaTepuranbHO-TeXHMYECKOe 06ecneyeHmne

KomnbloTepHbIii Knace

Ne

HanmeHoBaHue

Ha3HaueHue

1

KomnbtoTepHbIil knacc (KomnbioTepsbl
00beMHEHDI B /IOKA/IbHYHO CETb C BbIXOLOM B

Internet )

KomnbtoTepbl 06beAMHEHBI B TOKA/IbHYHO
CeTb C BbIX04OM B Internet




