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PabGouast mporpamma cocraBiena Ha ocHoBe @OI'OC BO - cnenmamurer 10
cnenuanproctu 21.05.04 'opHoe neno (npuka3 Munoopraayku Poccuu ot 12.08.2020 r. Ne 987)

PaGouas nporpamma paccMoTpeHa u 0Jj00peHa Ha 3aceganuu kadeapsl ['OpHBIX MalIMH U
TPAHCIIOPTHO-TEXHOJIOTUYECKUX KOMIIJIEKCOB
08.02.2021, mpotoxkoma Ne 5 %
3aB. kadeapon C / .M. MaxutoB

Pabouas nmporpamma ogo6pena metonuueckor komuccued UI' {uT

15.03.2021 r. mpoTokon Ne 5
[Ipencenarens 4;\\ H.A. IlerTanes

Pabouas mporpamMma COCTaBIICHA: ,
A S/

noueHT kapeapel [ MuTTK, kanI. TeXH. HAYK 1727 A.P. MyranumoBa
mupekropa  O00"YpandueproPecypc", KaH/I. TEXH. HayK

———  WN.C.Typkun




JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
y4eOHOM rojly Ha 3aceaHuu Kadeapbl [OpHBIX MAIlIMH U TPAHCIOPTHO-TEXHOIOTHIECKHX

IIporokomor 20 1. Ne

3aB. kadeapoii A.M. MaxuTos

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanusanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl ['OpHBIX MaIIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

[Iporokonm oT 20 . Ne
3aB. kadeapoii A.M. MaxwuToB

Pabouas nmporpamma nepecMoTpeHa, 00cykIeHa u omodpeHa s peanmu3anuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

[Iporokom ot 20 . Ne

3aB. kadeapoii A.M. Maxutos

Pabouas mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
y4eOHOM roJly Ha 3aceaHuu Kadeapbl [ OpHBIX MAIllMH U TPAHCIOPTHO-TEXHOIOTHICCKHX

[Iporokom ot 20 1. Ne

3aB. kadenpoii AM. MaxutoB

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM T'oJly Ha 3aceaHuu Kadeapbl [ OpHBIX MAIllMH U TPAHCIOPTHO-TEXHOIOTHISCKHX

[Iporokom ot 20 . Ne
3aB. kadenpoii A.M. MaxuToB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2027 - 2028
yueOHOM rojy Ha 3aceaHuu Kadeapbl ['OpHBIX MAIIWH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 . Ne
3aB. kadenpoit A.M. MaxuToB

Pabouas mporpamma rnepecMoTpeHa, o0cykieHa u ooopena it peamszanun B 2028 - 2029
yueOHOM rojy Ha 3aceqaHuu Kadeapbl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJOTHUECKUX

IIporokomor 20 1. Ne

3aB. kadempoit A.M. MaxuTos




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

- (hopMHpOBaHKE U PA3BUTHE 3HAHUS IPUHIIAIIOB MIOCTPOSHUS MATEMAaTHIECKUX MOJICIICH
TEXHOJOTMYECKHX IPOLECCOB W OO0OpYyIOBaHUS, 3JIEMEHTOB Teopuu cOopa u mepepadoTKu
TEXHOJOTHYeCKOH uHpopManuu, (HOPMHUPOBAHHS CHTHAIOB YIPABICHUS Uil TEpeAadd UX
UCIIOJHUTENIbHBIM ~ OpraHaM — T[PUBOJAM  Pa3IUYHBIX  THUIIOB, OOECHEUMBAIOIIUM
(GYHKITMOHUPOBAHKE CUCTEM B COOTBETCTBUU C TIOCTABICHHBIMU 33/1a4aMH;

- hopMUpOBaHUE U PAa3BUTUE CIOCOOHOCTHU MMPOESKTUPOBAHMUSI, COOPKH, HAIA KU, MOHTaXa
U TYCKO-HATAJKH CHUCTEM AaBTOMATH3allMH, BKIIOYas MPOrPAMMUPOBAHHE KOHTPOJUICPOB H
SCADA-nakeToB, yCTaHOBJICHHBIX Ha MIEPCOHATBHBIX KOMIIBIOTEPAX;

-OBJIaJICHHE JOCTAaTOYHBIM YPOBHEM OOIICTTPO(ECCHOHATBHBIX U MPO(EeCcCHOHATHHBIX
KOMIIETeHIINH B cooTBeTCTBUU ¢ TpeboBanusamu OI'OC BO

2 MecTo TUCHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30oBaTe/ibHOIi MporpaMMabl

JucnumimHa YpaBieHHEe TEXHHYECKUMU CUCTEMaMH BXOJIUT B 4acTh Y4€OHOTO IIaHa
dbopMupyeMyro ydacTHUKaMU 00pa30BaTeIbHbIX OTHOIICHHI 00pa30BaTeIbHON MPOTPaMMBbI.

Jnst  w3ydeHus  AMCHMIUIMHBL ~ HEoOXoaumbl  3HaHWS  (YMEHHMs,  BJIaJICHUSA),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

ABTOMAaTH3AIMS U IEKTPUPHUKAIUS TOPHOTO IPOU3BOCTBA

DNEeKTPOTEXHHUKA

dusuka

ABTOMAaTHKa MAllIMH U YCTAHOBOK FOPHOT'O TPOU3BOICTBA

[Tpon3BoCTBEHHAS - MPAKTHUKA MO TIOIYYCHUIO TIEPBUYHBIX MPO(PECCHOHATBHBIX YMEHHNA
Y HABBIKOB

3HaHusa (yMEHHUs, BIAJCHUS), MOJTYYCHHbIE IPU U3YUYEHUH JAHHON AUCHUIUIMHBI OYIyT
HEOOXOUMBI 17151 U3YUYEHUSI AUCIUILIINH/TIPAKTHUK:

DAEKTPONPHUBO/L U DNEKTPOCHAOKEHNE TOPHBIX MAIITUH

AHanu3 U OLIeHKa Pe3yIbTaTOB

[ToaroroBka K 3aIyTe U 3alUTA BBITYCKHOM KBaJIM(DUKAIIMOHHOW pabOThI

[[TaxTHBIE TOABEMHBIE YCTAHOBKHU

[Ipoxomueckue noabEMHBIE pabOTHI

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pe3ynbrare OCBOEHMS JTUCHMIUIMHBI (MOAYJs) «YIpaBiIeHHE TEXHUYECKUMHU
CUCTEMaMM» 00yYaroIuiics J0KEH 00J1aaTh CIeyIOIUMU KOMIIETEHIUSMU:

KO,}I HHIUKaTopa I/IH)II/IKaTOp JOCTHIXXECHUA KOMIIETCHIITNN

[1K-1 CnocobeH pa3pabarbiBaTh NPOEKTHbIE WHHOBAIMOHHBIE PEIICHUS 10 MOJICPHU3ALUH
TOPHBIX MAILIUHBI U 00OPYIOBaHUS Pa3IMYHOTO (PYHKIIMOHAIBHOTO Ha3HAUYEHHUS B Pa3IMYHBIX
KJIMMaTHYECKHUX, FTOPHOTE0JIOTrHYECKNX U TOPHOTEXHUYECKUX YCIOBUAX

[K-1.1 OOGO0CHOBBIBAET TEXHOJOTHUI0O M MEXaHHM3aIUI0 TOPHBIX PpadOT, METOJbI
npoUIAKTUKN aBapuil MalllMH U 000PYAOBaHUs, CIIOCOOBI JIMKBUIAIMH HX
HOCIENCTBUHN

[1K-1.2 Hcnonssyer 1 poBbIe MH(pOpMaLMOHHbIE TEXHOJIOTH pu
IPOEKTUPOBAHUU TOPHBIX MALIHH U 000PYI0BAHUS




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCIMIINHBI (MOIYJIs)
OO0mast Tpy10eMKOCTh JUCIHILTUHBI cOocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacoB, B ToM

qHUCIIe:

— KOHTaKTHas pabora — 6,4 akaji. 4acosB:

— ay/IMTOpHAs — 6 aKaJi. 4acoB;

— paeayautopHas — 0,4 akaj. 4acos;

— camocTosiTenpHas padbota — 97,7 akaj. 4acos;

— B (popMe npakTHuecKoi moarotoBku — 0 akas. 4yac;

— MOJTOTOBKA K 3auéTy — 3,9 aKkaj. yac
dopma arTecTaluy - 3a4eT

AynutopHas s e
KOHTaKTHas paboTa E 3 Dopma TeKyIIero
=
B aKaJl. qacax (2] Bun KOHTPOJIS
Pasnen/ Tema 2 (B axaj. uacax) = N p Kon
> 3 ©| camocTosTenbHOM | ycrieBaeMOCTH U
JTACIUTUTAHBI = = . | KOMIeTeHIU
5 g £ paboThI MIPOMEKYTOYHOM
nmab. | mpaxr. It
Tlexk. p z'g aTTecTalun
3aH. 3aH. | O &
1.
1.
CamocToATenbHOE
1.1 Beenenme n3ydyeHune yaeOHon
' Y HAy4HO
O0BekT JACIATUTAHEL. e aTy .
IIpeamer JUCIUATIIINHEL. pT elx?llep
IIyth pa3BUTHUSA
2. ITouck
COBPEMEHHOTO .
POM3BOACTEA JIOTIOJTHUTENILHOU
KI.:I)IaCCI/I (I)I/IKauI;IH " uHpopmanuu o | 1.MuauBuayansHoe
CTpYKTYpA  COBPEMCHHBIX Teme (paboTta ¢ cobeceoBaHue.
TexX HONOLHUCCKIX oubnuorpadpuuec |2. UHauBuayansHoe
OBBCKTOR DABICHIS KAM MaTepuajiaMi,| cooOlIeHue Ha
(TOY) MeCTz pn . 5103 0,4 15,8 | ¢ anekTpoHHBIMEH 3aHATUH
SHCKTp.OHpI/IBOZLa p s O6ubnuorexamu u 3. IIposepka
ABTOMAaTH3UPOBAHHBIX S0P, MHAIBUIYAJBHOTO
cHCTeMAX yHpaBeHus UHPOPMAILTHOHHO- 3aJIaHus U €ro
TeXHONOMHCCKIMI KOMMYHUKAIIMOHH 3aIuTa
bIC CCTHU
nponieccamu  (ACY  TII). Vnreprer)
Hasnascane, 3 HO)IFE))TOBK.a K
XapaKTEepUCTUKA u n AKTIYCCKOM
CTPYKTYpa COBPEMEHHBIX p Y
ACY TII 3aHATHIO U
BBIIIOJIHCHHUEC
MPAKTHIECKUX
pabot




1.

CamocrosTensHoe
u3yueHHe yueOHOMH
Y HAY4IHO
JUTEPATypPHI IO
Teme
2. INouck
1.2 VYnpasnseMocTb N
JIOTIOJTHUTENBHOM
TEXHOJIOTHYECKOTO
porecca nadopmanyu o | 1. UnauBugyansHoe
p N TeMe (paboTta ¢ cobeceioBaHue.
UneansHo  ympaBisieMblit
N oubnmmorpaduyec |2. ManuBnayansHoe
TEXHOJIOTHYECKHUIT
porece. KotHiecTBeRmas KAM MaTepuanamu,| cooOleHue Ha
p ’ 0,3 10,4/0,21 15 | c¢ anekTpOHHBIMH 3aHATHH
OIIeHKA CTETNeHU
Ooubimorexamu u 3. IIpoBepka
HEYTOpsI0YEHHOCTH
90P, WHIUBUIYaIbHOTO
TEXHOJIOTHIECKOTO
UH(OOPMAIIHOHHO- 3aJaHus U €ro
o0bekTa. KonuuectBeHHast
KOMMYHHUKAIIHOHH 3amuTa
OLICHKA HEOOXO0UMOT0
BI€ CETH
o0beMa yIIpaBiIeHuUS.
WnTepner).
3. IloaroroBka K
MPAKTHIECKOMY
3aHSITHIO U
BBITIOJTHEHNE
MPAKTHIECKUX
pabot
1
CamocTrosTenpHoe
u3ydeHue yueOHon
1 HAy9IHO
JIUTEPATYyPHI MO
Teme
2. Tlouck
13 Monyuerme JIOTIOJTHUTENILHOM
uHdopmarpu o TOY
unpopmaruu no | 1. MuauBugyansHoe
Cas3u YNPaBIIAIOLIEr0
. Teme (paboTa ¢ cobecenoBaHue.
YCTPOWCTBA C OIEPATOPOM:
6ubnmuorpaduuec |2. ManuBuayanbHoe
npsiMasi  CBsI3b; OOpaTHast
CBA3L Chs3n KAM Matepuanamu,| cooOlieHne Ha
) 0,3 ]0,5/0,21 15 | c aneKTpOHHBIMH 3aHATUH
YHPaBJISIOUIETO
. O6ubnauorexamu u 3. IIposepka
yCTpocTBa c
S0P, WHINBUIYaIbHOTO
TEXHOJIOTHYECKUM
UH()OPMAIIMOHHO- 3aJaHus U €ro
OOBEKTOM  YIpaBICHUS
KOMMYHUKAIIMOHH 3aIuTa
npsiMasi  CBsI3b; OOpaTHas
BI€ CETH
CBSI3b
WnTepner).
3. INogroroska k
MPAKTHIECKOMY
3aHSTHIO U
BBITIOJTHEHHE
MPAKTHIECKUX

pabor




1.

CamocrosTensHoe
u3yueHHe yueOHOMH
Y HAY4IHO
JUTEPATypPHI IO
Teme
2. INouck
14 ITpeoGpazoBanue .
o JIOTIOJTHUTEJILHON
TEXHOJIOTHYECKOH
uHpopmanuu o | 1. MunuBuayaspHOe
uHpOpMaIH
. TeMe (paboTta ¢ cobeceioBaHue.
MarepuanbHBIE  HOCHTEIb
oubnuorpaduuec |2. UHauBuayansHoe
undopmaru. Bumsl  u
KMM Marepuanamu,| cooOleHue Ha
dhopma CUTHAJIOB.
0,1 0,5 8 C 3JICKTPOHHBIMH 3aHATHH
KBaHTOBaHME CHTHAJIOB IO
Ooubimorexamu u 3. IIpoBepka
YPOBHIO M BpPEMEHH.
90P, WHIUBUIYaIbHOTO
HmmynscHBIE CHUTHAJIBI,
UHPOPMAITHOHHO- 3aJaHus U €ro
KBaHTOBaHHBIC o
KOMMYHHUKAIIHOHH 3amuTa
aMIDIUTyZle, YacToTe |
bI€ CeTU
CKBa)KHOCTH.
WnTepner).
3. MogroroBka k
MPAKTHIECKOMY
3aHATHUIO U
BBITIOJTHEHNE
MPAaKTUIECKUX
pabot
1
CamocTrosTenpHoe
u3ydeHue yueOHon
1 HAY9IHO
JUTEPATYPBI MO
15 TIlepemaua wu 3amuTa TEME
UH(OPMAIK OT ITOMEX 2. INouck
IpormyckHast crocoOHOCTH JIOTIOJTHUTENILHOM
KaHayia CBS3U 0Oe3 IMoMex. undopmaryu no |1. MuauBuayansHoe
IpomyckHast crocoOHOCTH Teme (paboTa ¢ cobecenoBaHue.
KaHaja CBSI3M C MOMeXaMH oubnuorpaduuec |2. MnauBuayansHoe
W TPUHLHUIB TTOCTPOSHUS KAM Matepuanamu,| cooOlieHne Ha
IIOMEXO03aIHIIEHHBIX 0,2 10,5/0,21 15 | c aneKTpOHHBIMU 3aHATAN
KOJIOB: CXeMa Iepe-/laqyn OoubimorexamMu U 3. IIposepka
COOOIIEHNI; S0P, WHINBUIYaIbHOTO
reoMeTpuyecKas  MoOJIENb UHPOPMAILTHOHHO- 3aJaHus ¥ €ro
JIBOUYHOTO KO-713; KOMMYHUKAIIMOHH 3aIuTa
KJIaccupuKanus ble CeTH
MIOMEXO0YCTONYNBBIX WnTepner).
JIBOUYHBIX KOJIOB 3. [loaroroBka k
MPAKTHIECKOMY
3aHATHIO U
BBITIOJTHEHHE
MPaKTUIECKUX

pabor




1.6 3agaun
unearupukammu TOY
Mogens o0BbeKTa.
Wnentudukanus oObexra.
IeneBas (dhyHKIHS.
OrneHka KauecTBa MOJEIH.
OcHoBHbIC TpeOOBaHUS K
(hopMaNbHBIM  MOJEIISIM.
OCHOBHBIE BBIBOJBI

0,2

0,5/0,21

0,9

1.
CaMocCTosTenbHOE
u3yueHHe yueOHOMH

Y HAY4IHO
JUTEPATypPHI IO
Teme
2. INouck
JIOMIOJIHUTEIBHOM
UHPOPMALIUH T10
teme (paboTta ¢
oubnuorpagpuiec
KM MaTepuaiaMu,
C JJIEKTPOHHBIMHU
OubIMOTEKaMU 1
30P,
UHPOPMAITHOHHO-
KOMMYHHUKAIIHOHH
BI€ CETH
WnTepner).

3. MogroroBka k
MPAKTHIECKOMY
3aHSITHIO U
BBITIOJTHEHNE
MPAKTHIECKUX
pabot

1. UunuBuayaspHOE
cobecejoBaHNE.
2. UnuBuyaspHOE
cooO1ieHue Ha
3aHATHU
3. IIpoBepka
HHMBHUIYaJIbHOTO
3alaHus U €ro
3aImTa

1.7 AHanutnueckue
METO/IBI TOJTyYeHUS
MaTEeMaTHYECKUX MOJelIei
TEXHOJIOTHYECKUX
00BEKTOB
Monenn
Monenu
CHCTEM

DJICMCHTOB.
MHOTOCBA3HBIX

0,2

0,4/0,41

1.
CamocTrosTenpHoe
u3ydeHue yueOHon

1 HAY9IHO
JUTEPATypPHI 10
Teme
2. Tlouck
JIOTIOJTHUTENILHOM
UH(OPMAIHH T10
Teme (pabota ¢
6ubnuorpaduuec
KM MaTepuaiaMu,
C JJIEKTPOHHBIMHU
OoubimorexamMu U
30P,
UH()OPMAIIMOHHO-
KOMMYHUKAIIMOHH
BI€ CEeTH
WnTepner).

3. INogroroska k
MPAKTHIECKOMY
3aHSATHUIO U
BBITIOJTHEHHE
MPAKTHIECKUX
pabor

1. UunuBuayaspHOE
cobecenoBaHue.
2. nuBuyasbpHOE
coo0IIeHnEe Ha
3aHATHH
3. IIposepka
WH/IMBUAYAILHOTO
3aIaHMS U €TO
3aImTa




1.

CamocrosTensHoe
u3yueHHe yueOHOMH
Y HAY4IHO
JUTEPATypPHI IO
1.8 DkcneprMeHTabHbIC TeMe
METOJIbI MOJTyYeHUS 2. ITouck
mozeneit TOY JIOTIOJTHUTEIbHON
Wnentuduxanus uHpopmanuu o | 1. MunuBuayaspHOe
OJTHOMEPHBIX teme (paboTta ¢ cobecejoBaHNE.
JIETEPMUHUPOBAHHBIX oubnuorpaduuec |2. UHauBuayansHoe
00BEKTOB. KAM MaTepuanamu,| cooOleHue Ha
Wnentuduxanus 0,2 10,4/0,41 10 | c aneKTpOHHBIMH 3aHATHH
MHOTOMEPHBIX ~ OOBEKTOB. Ooubimorexamu u 3. IIpoBepka
Junammueckas 90P, WHIUBUIYaIbHOTO
UICHTUDUKATHS. UHPOPMAITHOHHO- 3aJaHus U €ro
DKkcnepuMeHTaIbHbIE KOMMYHHUKAIIHOHH 3amuTa
MOJIENTN HE bI€ CeTU
JIETePMUHUPOBAHHBIX WnTepner).
00BEKTOB 3. MogroroBka k
MPAKTHIECKOMY
3aHSITHIO U
BBITIOJTHEHNE
MPAKTHIECKUX
pabot
1.
CamocTrosTenpHoe
u3ydeHue yueOHon
1 HAY9IHO
JUTEPATYPBI MO
1.9 Mukponporeccopsl B I’)I‘GI\?IIGI})
TEXHHYECKUX  CHCTEMax
2. Tlouck
yIpaBJIeHHUS N
JIOTIOJTHUTENILHOM
Apxurektypa 1. UnguBumyansHOe
. UH(OPMAIHH T10
ABTOMAaTH3UPOBAHHOM cobeceioBaHuUe.
Teme (pabota ¢
CHCTEMBI. 2. InpuBugyansHoe
6ubnuorpaduuec
IIpoMbIIIIEHHBIE CeTH U coo01eHue Ha
. KAM MaTepuaiaMmu,
uHTepdelicel. 3ammra OT 0,2 0,4 10 3aHATHH
C 3JICKTPOHHBIMH
noMex.  l3mepuresnbHbIe 3. IIposepka
OMOIMOTEKaMHU U
KaHaJbl. MHIUBHIYAJTBHOTO
30P,
TN I-perynsaTopsl. 3aJIaHUs U €T0
HHPOPMAITHOHHO-
Konrposuteps! s cucrem 3amuTa
KOMMYHHKAITHOHH
ABTOMATH3aLIUH.
IIporpammuoe ble ceTH
porp WurepHer).
obecrieyeHue
3. INoaroroBka k
MPAKTHIECKOMY
3aHSTHIO U
BBITIOJTHEHHE
MPAKTHIECKUX
1.10 IIpomexyTounas IlogroroBka k
Cpaua 3auera
aTTecTanus 3a4ery
HWroro no pazgeny 4/1,611 97,7
Wroro 3a cemectp 2 4/1,611 97,7 3a4éT
HToro no gucLUIINHE 4/1,611 97,7 3a4yeT




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

B cootBerctBum ¢ TpedoBanusmMu @I'OC BO peanuzanusi KOMIIETEHTHOCTHOTO MO/ X0
[pelycCMaTpUBaeT IUPOKOE HCIOIb30BaHHE B YUEOHOM IPOIECCe aKTUBHBIX U MHTEPAKTUBHBIX
dopMm mpoBeneHUsT 3aHATUN (KOMIIBIOTEPHBIX CHUMYJISIUM, JEJIOBBIX M POJEBBIX UTpP, pa3dop
KOHKPETHBIX CUTYallUd, MCUXOJOTUYECKUE U MHbIE TPEHUHIU) B COUETAaHUU C BHEAYJIUTOPHOMU
paboToii Cc 1enbi0 POPMHUPOBAHUS W PA3BUTHS MPO(PECCHOHAIBHBIX HABBIKOB O0YYaIOIIUXCS.
[IpoBeneHne JEKIMOHHBIX 3aHATUH IO TUCHUIUIMHE OCHOBBIBAETCS HAa AKTUBHOM METOJIE
00y4eHus, IPU KOTOPOM y4YalllMeCs] HE NACCUBHBIE CIIYIIATENN, & aKTUBHbIE YUaCTHUKU 3aHITHSI,
OTBEUaIoIIMe Ha BOMPOCHI IIpenojaBaTesis. Bonpocsl npenoaaBaress HalleJIeHbl Ha aKTUBU3ALIUIO
mpouecca ycBOeHHMs Marepuana. IlpemogaBaTenb 3apaHee HaMmMedaeT CIMCOK BOIPOCOB,
CTUMYJHUPYIOLIUX aCCOLMATUBHOE MBIIUIEHHE U YCTAHOBJIIGHHE CBA3M HOBOTO Yy4eOHOIo
MaTepuaia ¢ paHee OCBOSHHBIM.

1. B yueOGHOM mpolecce MpPeaycMOTpPEeHbl 3aHATHUsA B (opMe pa3dopa KOHKPETHBIX
CUTYalLlUi, CBSI3aHHBIX C YIIPABJIECHUEM TEXHUUECKUMU CUCTEMaMHU.

2. IIpu npoBeneHuu 1a6OPATOPHBIX M MPAKTHUECKUX PabOT paccMaTpUBAIOTCS TECTHI O
TeMaM B HHTEPaKTUBHOH (opme.

3. HacTb 3aHATUHN TEKIIMOHHOTO TUIIA IIPOBOJIATCS B BUJE MTPE3CHTAIINH.

4. llpaktuueckue 3aHATHS HIPOBOAITCS C  HCIOJIb30BAaHUEM PEKOMEH]yEMOIO
IPOrPaMMHOTO 00eCTIeUeHHUS.

5. B paMkax yueGHOro Kypca npeyCMOTPEHbBI BCTPEUH € MPEICTABUTENSIMHU POCCUMCKIX
U 3apyOeKHBIX KOMIIAHUN, TOCYJAapPCTBEHHBIX M OOIIECTBEHHBIX OpraHU3alfii, MacTep-KIacchl
AKCIIEPTOB U CHEIUATMCTOB 110 TEMATUKE Kypca.

6 YueOHO-MeTOAUUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI padoThl 00y4arommxcst
[Ipencrasneno B mpunoxxenuu 1.

7 OneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘{HOﬁ aTTeCTallumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OfecnevyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Auapees, C. M. MozenupoBaHre 00bEKTOB U CHCTEM yIpaBJeHHs | yaeOHoe mocobdue /
C. M. Auapees ; MI'TY. - Maruutoropck : MI'TY, 2017. - 1 sanektpon. ont. auck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3337.pdf&show=dcatalogues/1/1138
496/3337.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekT. - Tekcr
anekTpoHHBIH. - ISBN 978-5-9967-1028-7.

2. AupapeeB, C. M. [IpHHIMIIBI TOCTPOEHUS U OPTaHU3AIMH KOMILJIEKCOB TEXHUYECKHX
CPEJICTB B CHCTEMaX aBTOMAaTW4eckoro ympasienus. Kypc nekmuit : yaeOHoe mocobue / C. M.
Annpees. - Marautoropck : MI'TY, 2013. - 1 snektpon. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=920.pdf&show=dcatalogues/1/11189
13/920.pdf&view=true (zata oopamenus: 04.10.2019). - MakpooObeKT. - TEKCT : AIEKTPOHHBIH.

0) lomotHuTeIBHASI TUTEpaTypa:

1. lemenxoB H.II., BacunseB I'.H. YnpaBnenne TeXHUYECKUMU CUCTEMaMU: YUSOHUK. —
M.: U3n-Bo MI'TY um. H.O. baymana, 2013. — 399 c.

2. KouetkoB B.I1. OcHOBBI Teopuu ympaBieHus: yueOHoe mocobue mis By3os / B.IL
KouetkoB. — PoctoB Ha//l: ®ennkce, 2012. —411 c.

3. JlesmmmH I'.E. YnipaBiieHne TeXHHUYECKUMHU CHCTEMaMH: Y ueOHOe rmocodue. —



bapnayn: U3n-so Antl'TY, 2008. — 114 c.
4. KysnenoB E.C. YmpaBneHne TEXHUYECKMMHU cHcTeMaMu: YdeOHoe mocobue. — M.:
MA/JIN, 2003. — 247 c.

B) MeToau4eckne yKa3aHuA:

1. Mauxo E.}O. VYmnpaBieHnue TeXHHUUECKUMHU CHUCTeMaMH. MeToJMuecKre yKa3aHusi K
pakTUYecKuM paboTtam aiisa cryaeHToB cneruanbHoctr 170900. —-Marautoropck: MI'TY, 2004,
35c.

2. O0yxoBa, T.I'. MccnenoBanre NpOMBIIIIEHHBIX CHCTEM aBTOMATHYECKOTO YIIPABIICHUS
TexHojornueckumu mnapamerpamu : npaktukym / T. I'. O6yxoBa, 1. I'. Camapuna ; MI'TV. -
Marnutoropck, 2012. - 57 c¢. : wmm, Trpad., cxemb, Tabm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=565.pdf&show=dcatalogues/1/11000
24/565.pdf&view=true (gara oopamenwus: 04.10.2019). - MakpooOBEKT. - TEKCT : 3JCKTPOHHBIH.

3. Toumnkua B.B.,Mamko E.JO. VYmpaBnenue poOOTOTEXHHYECKUMH CHCTEMaMHU.
MeTto-nuueckne yka3aHus K JIa0OpaTOpHBIX paboTam i CTyAeHToB crenuanbHoctd 190205.
—Marnuroropck: MI'TY, 2005, 28c.

4.0OcHOBBI TEOPHUH ympaBieHus. MoJeNIMpOBaHUE CUCTEM aBTOMAaTHYECKOTO YIIPaBJICHUS
B cpenne MATLAB-SIMULINK : naboparopusiit npaktukym. Y. 2 / 10. B. Kouepxunckas, E. A.
Unbuna, B. C. Bemukanos, O. C. JlorynoBa ; MI'TY. - Marauroropck : MI'TY, 2016. - 1
AIIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2566.pdf&show=dcatalogues/1/1130
368/2566.pdf&view=true (mara oOpamenus: 04.10.2019). - Makpoodbekt. - Tekcr
3JIEKTPOHHBIMN.

5. OcHOBBI TeopuM yrpaBiieHHs. MOAETMPOBAHWE CUCTEM YIIPABICHHUS B cpele
MATLAB-SIMULINK : nabopatopusiii npaktukym. U. 3/ 1O. B. Kouepxunckas, E. A. UnbuHa,
B. C. Benukanos, O. C. Jlorynosa ; MI'TY. - Marauroropck : MI'TY, 2016. - 1 sneKkTpoH. ormT.
JICK (CD-ROM). URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2580. pdf&show—dcatalogues/1/1130
394/2580.pdf&view=true (mata o6pamenus: 04.10.2019). - MakpooOsekT. - Tekcr
AJIEKTPOHHBIN.

6. OcHoBBI TeOpuH yrpaBineHusa. CTpyKTypHas cxema 1 MateMaTudeckoe omnucanue CAY
: mpaktukyM. Y. 1/ FO. B. Kouepxunckas, E. A. Unbuna, B. C. Benukanos, O. C. JloryHosa ;
MI'TY. - Maruuroropck : MI'TY, 2016. - 1 anektpon. ont. muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2584.pdf&show=dcatalogues/1/1130
400/2584 pdf&VIeW—true (mata oOpamenus: 04.10.2019). - Makpoobobekt. - Tekct

r) [Iporpammuoe obecneuenue u UHTepuer-pecypcebi:

IIporpammHoe o0ecnieuenune

Hanmenosanue [10 Ne norosopa Cpoxk neiicTBHS TULEH3UH
MS Windows 7
Professional(mmst J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (st J-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)
MS Office 2007 Ne 135 o 17.09.2007 Gecepoumo
Professional
7Z1p c¢B000IHO pacapocTpanseMmoe I10 0eccpoyHO




IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HaszBanue kypca Cchlika

ITouckosas cucrema Akanemust Google (Google Scholar) JURL: https://scholar.google.ru/

denepaibHOE roCyIapCTBEHHOE OIOKETHOE

yupexnenne «DenepanbHblii HHCTUTYT npoMbiiniennoi|URL: http://wwwl.fips.ru/

COOCTBEHHOCTH

HarmonansHas HH(OPMAMOHHO-aHATUTHICCKAs URL:

cucrema — Poccuilckuil MHIEKC HAy4YHOTO UTUPOBAHUS h AT . .
ttps://elibrary.ru/project_risc.as

(PH1HII) P y-ruproject P

DnexkTpoHHas 0aza nmepuoauvecKkux m3ganuii East View
Information Services, OO0 «UBUC»»
9 MarepHaJbLHO-TeXHHYECKOE o0ecneuyeHrne TUCHUILINHBI (MOAYJIA)

https://dlib.eastview.com/

MaTepI/IaﬂbHO-TeXHI/I‘-IeCKOG oOecrieuenne JUCHUITJIMHBI BKJIFOYACT:

MaTepI/IaﬂbHO-TeXHI/I‘-IeCKOG oOecrieuenne JUCHUITJIMHBI BKJIFOYACT:

B cooTBeTcTBUY C yUeOHBIM IJIAHOM IO TUCIHUILIMHE IPEAYCMOTPEHBI CIICTYIONIUE BHIbI
3QHSITHIA: JICKINH, IPAKTUICCKUE 3aHITHS, CAMOCTOSTEIbHAS paboTa, KOHCYJIbTAINH, 3a4ET.

Y4eOHble ay TUTOPUU JUISI TPOBEACHUSI 3aHATUN JIEKIIMOHHOTO THIIA:

- MYHBTHMGHHﬁHBIG CpCACTBA XpaHCHUS, ICPEAAYN U ITPCACTABICHUA I/IH(l)OpMaHI/II/I.

VY4eOHble ay TUTOPUU JUISI TPOBEACHUSI 3aHATUHN JIJIsl TPOBEACHUS MTPAKTUUECKUX 3aHATHI:

- MyJIbTUMEIMHBIC CPENICTBA XPAHEHUS, IEpeAayy U MPeCTaBIeHU HH(popMaImy;

- JIOCKa, MyJIbTUMEIMUHBIN IPOEKTOP, IKPAH.

VY4eOHble ayAUTOPUM JAJIsl IPOBEAEHUS IPYNIOBBIX U MHIWBUIYaJIbHBIX KOHCYJIbTAIH,
TEKYILET0 KOHTPOJIS U TPOMEKYTOUYHOM aTTEeCTalluu

- MyJIbTUMEAMMHBIE CPENICTBA XPAHEHNUS, IEPEAayuu U MPEACTaBIECHUS MHPOpMaLINY;

- I0CKa, MyJIbTUMEIUHHBINA TPOEKTOP, IKPaH.

[Tomernenust st CaMOCTOATETHLHOM PaOOTHI 00YUYAIOITUXCSI:

- TIepCOHAJIbHbBIE KOMITbIOTEPHI ¢ makeToM MS Office, BbIX010M B HHTEPHET U C JOCTYIIOM
B 2JICKTPOHHYIO 00pa30BaTeNbHYIO Cpely YHUBEPCHUTETA.

[Tomemenuss s XpaHeHUs W TPOPUIAKTHYECKOTO OOCTY>KMBaHUS y4eOHOTO
000pyT0BaHUS:

- CTeJJIAXH JUIsl XpaHEHUs Yy4eOHO-HArJSAHBIX MOCOOMI M y4eOHO-METOIUYeCKOn
JOKYMCHTAIHU.



IIpunoxenue 1
IlepeyeHb TeM I CAMOCTOSATEIbHOM PadOThI:

1. JaTumkm poboTa C LMKNOBbIM YNpaBAEHNEM.
2. [laTyMKun pob0oTa C NO3ULMOHHbIM ynpaBaeHMem (Ha npumepe poboTa
«YHuBepcan - 5»).
3. CTtpyKTypHasa cxema poboTa C UMKAOBbIM YyNPaBAEHMNEM.
CTpyKTypHaa cxema poboTa ¢ NO3MUMOHHbIM YpPaBAEHNEM.
CTpyKTypHaa cxema poboTa C KOHTYPHbIM yrpaBAeHNEM.
[aTtunKku yctpomctea 6e30nacHOCTM MOCTOBbIX KPAHOB.
[aT4ynkm n ycTpoiictea 6€30NacHOCTM CTPEIOBbIX KPAHOB.
[aTynkm 1 ycTporictea 6€30NacHOCTM KO3/10BbIX KPaHOB.
[aTynkm n yctpoirictea 6esonacHocTn nndTos.

LN A

IIpumepHbIi nepeyeHsb TeM pedepatos:

1. JaTtumkum poboTa C LMKNOBbLIM ypaBAEHUEM.
2. [laTyMKun pob0oTa C NO3ULMOHHbIM ynpaBaeHMem (Ha npumepe poboTa
«YHuBepcan - 5»).
3. CTpyKTypHasa cxema poboTa € UMKNOBbIM yNPaBAEHMNEM.
CTpyKTypHasa cxema poboTa C MO3NLMOHHBIM YNPaBAEHUEM.
CTpyKTypHasa cxema poboTa C KOHTYPHbIM YNpPaBAEHUEM.
[aTunKkun yctponctea 6e30nacHOCTM MOCTOBbIX KPAHOB.
[aTynKKn 1 yctpomnctea 6e30nacHOCTM CTPENOBbIX KPaHOB.
[aTynKkun n yctpomctea 6€30nacHOCTM KO310BbIX KPaHOB.
[atunkm n ycTpoiictea 6esonacHocTn AMdpToB.

LN A



IIpunoxenne 2
OueHouHbIe CpecTBa I NPOBEIeHNs IPOMEKYTOYHOM aTTecTaluu

MpomesKyToYHanA aTTecTaumsa MMeeT Lesibio OnpeaenmnTb CTeneHb AOCTUKEHUS 3aMn1aHMPOBAHHbIX pPe3yibTaToB 06yyYeHusa no aucunnamHe (Moaynto) 3a nepuog,
0byyeHuns n nposoantca B Gopme 3a4eTa M 3K3ameHa.

MnaHupyembie pesynbTatbl 06yUeHMA 1 OLEHOYHbIE CpeacTBa ANA NPOBEeAEHUA NPOMENKYTOUHOM aTTecTauum:

Koa
NHOMKATOP AOCTUKEHNA KOMMNETEHLUN OueHouYHble cpeacTsa
MHAWMKaTOpPa

MK-1: Cnoco6eH paspabaTtbiBaTb NPOEKTHbI€ MHHOBALMOHHbIE peLUeHUs Mo MOAEPHU3AaLUUN FOPHbIX MALUMHbI U 060pyAOBaHUSA pa3sINMHOIO
(PYHKLMOHA/IbHOIrO Ha3Ha4Y€HUA B Pa3/INUHbIX KJIMMaTU4YE€CKNX, FOPHOreosIoOrMYeCcKMX U TOPHOTEXHUYECKUX YCIIOBUSIX

MK-1.1: O60CHOBbIBAET TEXHOIOIUIO U MEXaHMU3aumIo
ropHbix paboT, MeToAbl NPOPUIAKTUKN
aBapuin MawuH 1 o06opyaoBaHus, Cnocobbl
NMKBMAAUUM UX NOCIEeACTBUN

Crpyxkrypa coBpemennbix ACY TII
WNnentudukarus HeleTEPMHHAPOBAHHOTO 00BEKTA
CraTudecKkue U acCTaTHYECKUE CUCTEMBl aBTOMATHYECKOTO PETYITHPOBAHUS
YpaBisgeMoCcTh TEXHOJIOTHYECKOTO Mpoliecca
JluHamuueckas uaeHTH(PUKAIUS
YacToTHBIE XapaKTEPUCTUKH KOPPEKTUPYIOIIUX YCTPOHUCTB
Bune u popma curnanon
Wnentudukaius MHOTOMEPHOTO 00BEKTa
[TepenaTounbie GyHKIIUYA CUCTEM aBTOMATHYECKOTO yIIPABICHUS
. UnenTuduKanus TeXHOIOTHIECKUX 00BEKTOB yIIPaBICHHUS
. UnenTudukaius oqHOMEPHOTO 00bEKTa
. HacTOTHBIE METO/IBI aHATIN3a YCTOWYHMBOCTH CUCTEM aBTOMATHUECKOTO
yIpaBIeHUS
13. Monenu 31eMEHTOB
14. Moaenu MHOTOCBSI3HBIX CUCTEM
15. nentudukanms oTHOMEPHBIX IETEPMUHUPOBAHHBIX 00HEKTOB

©WooN R~ WNRE
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Kopa
MHAMKaTOpa

NHan KaTop AOCTUXKEHUA KOMNETEHUNN

OueHoYHble cpeacTsa

16. UnenTrduKanyus MHOTOMEPHBIX 00bEKTOB

17. YacToTHblE METO/BI aHAJIN3Aa YCTOMYMBOCTH CUCTEM aBTOMATHYECKOIO

yIpaBICHUS
18. uHamuueckast MACHTH(PUKAIUS

19. DkcnepuMeHTaTBHBIE MOETH HEACTEPMUHUPOBAHHBIX 00BEKTOB

20. [IprHIMTIBI TOCTPOCHHUS TIOMEXO03AIINUIICHHBIX KOJIOB

[Tepedens Tem u 3a7aHUN:

NV A WN R

©

Jatyumkn po60Ta C UMKNOBbIM ynpaB/ieHNeEM.

[aTtunKkn poboTa C NO3MLMOHHbIM ynpasaeHMem (Ha npumepe poboTa «YHuBepcan - 5»).
CTpyKTypHasa cxema pob0oTa C LIMKIOBbIM YNPaBAeHUEM.

CTpyKTypHasa cxema poboTa € NO3NUMOHHbIM YNPaBAeHUEM.

CTpyKTypHasa cxema pob0oTa C KOHTYPHbIM YrpaBAEHUEM.

[aTuvKkm ycTpoiicTBa 6€30MacHOCTM MOCTOBbIX KPAHOB.

[JaTumku 1 ycTpoiictea 6e30NacHOCTM CTPENOBbIX KPaHOB.
[aTumkn 1 yctpolictea 6€30NacHOCTM KO3/10BbIX KPaHOB.

JlaTuuku u yctpoiicTBa 6€301acHOCTH JTU(TOB.

MK-1.2:

Ncnonb3yeT umdposble MHHOPMALMOHHbIE
TEXHOOMMW MpPU NPOEKTUPOBAHUM FOPHbIX
MalunH 1 obopynoBaHUs

3apaya 1. NMoayunTb aHANUTUYECKYIO 3aBUCUMOCTb CKOPOCTU XONOCTOrO Xo04a ABuUratens @, OoT

TOKa BO36V)+(LI,EHMFI NMUATAKOLWEro reHepaTopa, eC/11 SKCNePUMEHT Aa 3Ha4YeHUA, npuBeaeHHbIe B

Tabn. 1.

3aBUCMMOCTb CKOPOCTHM XONOCTOro Xo4a ABUraTeNA OT TOKa BO36y)KAEHMFI

Tabnuua 1

xx !

pan/c

38

65

90

115

133

150

162

172

178




Kopa
MHAMKaTOpa

NHan KaTop AOCTUXKEHUA KOMNETEHUNN

OueHoYHble cpeacTsa

I -10%

1

A

50 100 150 200 250 300 350 400 450

[Oswuratens u redepatop —Ttmna N-21, P =0,037 kBT, U

Hom =220 B, Iﬂ =1,61A, |6 =0,4A, w
=152 pag/c.

HOM HOM

3agava 2. na aHanM3a TeMnepaTypPHOro Pexmnma MOLLLHOTO peayKTopa GUKCMpoBanoch
HapacTaHMe TemnepaTypbl Mac/a B KapTepe Npu NPUIOKEHNUN HOMUHANBHOMN Harpy3Ku.
Pe3ynbTaTbl UsmepeHuii npuseseHbl B Taba. 1. TpebyeTcs onpeaenntb NOCTOAHHYIO Harpesa
peayKTopa.

Tabnuua 1

3aBMCMMOCTb HapacTaHWA TeMnepaTypbl Mac/ia B KapTepe MOLLHOMO peayKTopa

o

12 38,7 54,9 64,8 70,7 74,3 76,6 77,9 78,7 80
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McxoaHble AaHHble Ana 3aaadu

HOJ’Iy‘II/ITL AHAJIUTUYCCKYIO 3aBUCUMOCTb CKOPOCTH XOJIOCTOT'O X0J1a ABUTATEIISA wxx OT TOKa BO36y)KI[CHI/I$I

Is MUTAOIIETO reHepaTopa, €CJINU IKCIICPUMECHT AaJl 3HaUCHUS, IPUBCACHHBIC B Tabm. 1.




Kopa
MHAMKaTOpa

NHan KaTop AOCTUXKEHUA KOMNETEHUNN

OueHoYHble cpeacTsa

Ta6muua 1
3aBHCHMOCTb CKOPOCTH XOJIOCTOTO XO/1a JIBUraTeIsl OT TOKa BO30YKICHHUS
Bapuant Ne 1
w)‘x/’ 8 35 60 85 103 120 132 142 148
pan/c
I -1073,
Ae 5 10 15 20 25 30 35 40 45
BapuanT Ne 2
w)‘x/’ 13 40 65 90 108 125 137 147 153
pan/c
I -1073,
Ae 10 20 30 40 50 60 70 80 90
Bapuant Ne 3
w)‘x/’ 18 45 70 95 113 130 142 152 158
pan/c
I 1073,
Ae 15 30 45 60 75 90 105 120 135
Bapuant Ne 4
w)‘x/’ 23 50 75 100 118 135 147 157 163
pan/c
I 1073,
Ae 20 40 60 80 100 120 140 160 180
BapuanT Ne 5
w)‘x/’ 28 55 80 105 123 140 152 162 168
pan/c
l,-10%
A 25 50 75 100 125 150 175 200 225
BapuanT No 6




Kopa
MHAMKaTOpa

NHan KaTop AOCTUXKEHUA KOMNETEHUNN

OueHoYHble cpeacTsa

“’/ ' 33 60 85 110 128 145 157 167 173

pan/c

| 102

N 30 60 90 120 150 180 210 240 270
Bapuant Ne 7

“’/ ' 43 70 95 120 138 155 167 177 183

pan/c

| 102

N 35 70 105 140 175 210 245 280 315
BapuanTt Ne 8

“’/ ' 48 75 100 125 143 160 172 182 188

pa/c

| 102

N 40 80 120 160 200 240 280 320 360
BapuanT Ne 9

“’/ ’ 53 80 105 130 148 165 177 187 193

pa/c

| 102

N 45 90 135 180 225 270 315 360 405
BapuanT Ne 10

“’/ ’ 58 85 110 135 153 170 182 192 198

pan/c

| 102,

. 55 110 165 220 275 330 385 440 495
Bapuant Ne 11

“’/ ’ 63 90 115 140 158 175 187 197 203

pax/c

| 10°

N 60 120 180 240 300 360 420 480 540







