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Pabouass mporpamma cocraBieHa Ha ocHoBe DPI'OC BO - cmoenuanurer 1o
crermanbrocTh 21.05.04 TopHoe neno (nprka3 MunoOpHayku Poccun ot 12.08.2020 r. Ne 987)

Paboyas mporpamMma paccMoTpeHa 1 0J00peHa Ha 3aceaHuu Kadeaps! [ OpHBIX MalIiH 1

TpaHCHOpTHO-TGXHOJIOFI/I‘-IGCKI/IX KOMIIJICKCOB
10.02.2023, mporokoun Ne 4 44
3aB. kadeapoit 4 A.M. MaxuTtoB

PaGouas mporpamma o100peHa METOINIESCKOMA KOMHccneﬁ‘{FI[HT
13.02.2023 r. mpotokon Ne 3

[Ipencenarens N.A. ITpiTanes
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JIner akryaqmszanuu padodeil mnporpamMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanusarmu B 2024 - 2025
y4e0HOM roJly Ha 3aceqaHuu Kageapsl [ OpHBIX MAIIWH ¥ TPAHCTIOPTHO-TEXHOJIOTHICCKUX

[Iporokomor 20 . Ne
3aB. kadenpoii A.M. MaxurtoB

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u oo0pena uist peanmsarmu B 2025 - 2026
yueOHOM roay Ha 3aceqanuu Kadeapsl ['OpHBIX MAIIMH U TPAHCTIOPTHO-TEXHOJIOTUIECKUAX

[Iporokom or 20 1. Ne

3aB. kadenpoit A.M. MaxuTos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2026 - 2027
y4eOHOM rojy Ha 3aceqanuu Kadeapbl ['OpHBIX MalllMH U TPAHCTIOPTHO-TEXHOJIOTUUECKUX

[IpoTokomor 20 . Ne

3aB. kadenpoit A.M. Maxutos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0penHa it peanm3armu B 2027 - 2028
y4eOHOM ro1y Ha 3aceaHuu Kadeapsl ['OpHBIX MaITUH ¥ TPAHCIIOPTHO -TEXHOJIOTHIECKUX

[IpoTtokonm oT 20 . Ne
3aB. kadenpoit A.M. MaxuTtoB

Paboyas nmporpamma nepecMoTpeHa, 00CyxieHa 1 o100peHa s peanu3anuu B 2028 - 2029
yueOHOM roy Ha 3aceqanuu Kadeapsl ['OpHBIX MAaITMH U TPAHCTIOPTHO-TEXHOJIOTUICCKUX

[Ipotokom ot 20 r. Ne
3aB. xadenpoit A.M. MaxutoB

Paboyas nporpamma nepecMoTpeHa, oOcykaeHa U ogo0peHa ais peanm3aruu B 2029 - 2030
yueOHOM roay Ha 3acenanuu Kadeapsl ['OpPHBIX MAITMH U TPAHCIIOPTHO-TEXHOJIOTUIECKUAX

IIpoTokomor 20 1. Ne

3aB. kadenpoii A.M. MaxuToB




1 Henu ocBOCHUSI AMCHUIIIMHBI (MOYJIs1)

(bopMuUpOBaHHE Y CTYICHTOB 3HAaHHH Pa0OYMX TEIIOBBIX MTPOLIECCOB U 3aKOHOMEPHOCTEN
paboThl nABUraTeseil BHYTPEHHETO CropaHHs MAallMH W O0OpYZOBaHHS TOPHOJIOOBIBAIOIIMX
HNpEANPUITUI

2 MecTo THCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI IPOrpaMmbl

Huctunnuna TeruioTexHWKa W JBUTATENId BHYTPEHHETO CTOpaHUsi BXOJUT B 4YacThb
y4eOHOTO0 TuIaHa GOPMHUPYEMYIO YYaCTHUKaMU 00pa30BaTEeIbHBIX OTHOUICHUH 00pa30BaTeIbHON
MIPOTrpaMMBlI.

Jnst  u3ydeHus  TUCHUIUIMHBI ~ HEOoOXoauMbl  3HaHWsS  (YMEHHUs,  BIAJCHUS),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3YUEHUSI JUCIMIUINH/ IPAKTUK:

[Toazemuas pazpaboTka MECTOPOKIEHUH MOJIE3HBIX HCKOTIAEMBbIX

MexaHun3anusi TOpHOTO IPOU3BOCTBA

OTkpbliTas pazpaboTka MECTOPOXKACHUMN MOJIE3HBIX HCKOTIAEMBIX

dusuka

3HaHus (yMEHUS, BIIAJICHNUS), TTOTYICHHBIC TIPH U3YYCHUH JAHHOW JUCIHUIUIMHBI OyayT
HEO0OXOUMBI JUTsl U3YUCHUS TACIIUTUTAH/TIPAKTHK:

TeopeTnueckas MEXaHUKA

MexaHu3anusi TOpHOTO IPOU3BOCTBA

AHann3 TaHHBIX

I'opHble MaiuHbI 1 000pyIOBaHKE

KoHCTpyKIIMOHHBIE 1 THCTPYMEHTAIbHBIE MaTEpHANIbl B TOPHOM MPOU3BOJICTBE

['maponHEeBMONIPUBO M THIPOITHEBMOABTOMATHKA TOPHBIX MAILIUH

Jlnarsoctuka v HaI€KHOCTh aBTOMaTU3UPOBAHHBIX CUCTEM

Teopust aBTOMaTHYECKOTO yIIPaBICHUS

ABTOMAaTHKa MalllMH U YCTAHOBOK TOPHOT'O TPOU3BOACTBA

3 Komnerenuuu odyuyarwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCUUIJIMHBI (MOYJIS) M IJIAHUPYEMBbIeE pPe3yJbTAThl 00y4eHUs

B pesynpraTe ocBoeHus AucuMIUIMHBL (Monyns) «TemnoTexHuka W ABUTaTENH
BHYTPEHHETO CTOpaHus» 00y4JaroLuiics 1o KeH 001a1aTh CASAYIOUMMU KOMIIETEHIUSIMU:

Ko nanukartopa NHaukaTop JOCTHKEHUS KOMIICTCHITUN

[IK-2 Cmocoben CO3aBaTb MW OKCIUTYaTHPOBATh CHUCTEMbl aBTOMATU3AIHWU TCEXHOJIOTHUYCCKUX
IIponeccoB, MallIMH U YCTaAaHOBOK, CUCTEMbI 3allIUTHI 1 aBTOMATUKH C I/ICKpO6630HaCHLIMI/I OCIIsIMHU
YIIpaBJICHUA, a4 TaKKC KOMIIICKCHI obecreyeHus 3HeKTp06630HaCHOCTI/I n 0e30macHoM
SKCILIyaTallMi TCXHOJOTNYCCKNX YCTAHOBOK 'OPHOI'O IIPOMU3BOACTBA

[K-2.1 [Ipennaraer pemieHus MO MOBBIIIECHUIO 3(PPEKTUBHOCTH HCHOJIB30BaHUS
ABTOMATU3UPOBAHHBIX CUCTEM Ha TOPHBIX MPEANPHUITHIIX
[K-2.2 OneHuBaeT HaAEKHOCTH pabOThI B TpOIECCE IKU3HEHHOTO IUKIA

ABTOMATHU3UPOBAHHOI'O O6Op}I')IOBaHI/I$I TOPpHBIX MallWH  Pa3JIAdIHOT'O
d)YHKI_[I/IOHaJ'IBHOFO Ha3HA4YCHUA




4. CTpyKTypa, 00b€EM U coep:KaHHue T CHUILIMHBI (MOYJIs1)

OO0mast Tpy1I0eMKOCTh AUCIUILTMHBI COCTABIISIET 4 3a4eTHRIX equHuI 144 akan. 4acoB, B TOM YHCIIE:
— KOHTaKTHas pabora — 73,9 akaj. 4acoB:

— ayqUTOpHas — /2 akaj. 4acoB;

— BHeayauTopHas — 1,9 akaj. 9acos;

— camocrosTenbHas padbora — 70,1 akas. 9acos;
— B popMe npakTuiIeckoi moarotopku — 0 aka. gac;

dopma aTTeCTalUy - 3a4ET

Ooubnnorexamu U
30P,
UH(POPMALIMOHHO-
KOMMYHHUKAIIHOHH
BIC CCTH
HutepHer).

AynuropHast s
o | onTakTHAS pabora E 5 dopma TEeKyILEro
S B
5 B aKaJ. yacax 5] )41 KOHTPOJIst
Paznen/ Tema 3 (B axan. yacax) £ A . e Kon
g 3 © | caMOCTOSATEeNnbHOM | yCIeBaeMOCTH U
JICLIMITIIMHEI 3 2 = . | xoMmereHmH
O 2 &5 paboThI MPOMEKYTOTHON
nmab. | mpakrt. | =3
Jlek. = aTTecTaluu
3aH. 3aH. | O &
1.
CaMOCTOsATEIBHOE
U3y4YCHHE YYeOHOM
Y HAyIHOH
JIUTEPATYPBHI.
TTouck
JIOTIOJTHUTEILHOM
uHpopmaru o | MuauBuayanbHOE
Teme (pabota ¢ cobeceoBaHMe. K21
1.1 OCHOBBI TEIIOTEXHUKHU 3 4 4 4 oubnmorpaduuec | MuauBuayaasHOE v
[IK-2.2
KHUM MaTepualiaMH, coo0IIcHNE Ha '
C 3JICKTPOHHBIMH 3aHATHH.




1.2 Texunomorust

ABUTATCIICCTPOCHU S

2,4

CamocrosTensHoe
u3ydyeHue yueOHol
Y HaY4HOH
JIUTEPATYPBL.
[ouck
JIONIOJTHUTENILHON
UH(POPMAIHH 110
Teme (pabota ¢
oubnuorpaduyec
KUM MaTepHaIaMH,
C DJIEKTPOHHBIMH
6ubnuorexkamu U
90P,
UH(POPMAIIOHHO-
KOMMYHHKAIHOHH
BIC CCTH
HurepHer).
IloaroroBka k
71a00paTOPHBIM
3aHATHSM.
ITogroroBska k
HPaKTHYECKOMY
3aHSITHIO U
BBITIOJTHCHUE
HPAKTHYCCKHX
pabor.

WnauBunyansHOE
cobecenoBaHue.
WnauBunyansHOE
coo0IIcHUE Ha
3aHATHH. 3aIluTa
J1a00paTOPHBIX
pabor. [IpoBepka
WHUBUAYATIBHOTO
3a7[aHHs U €70
3aIIUTA.

IK-2.1,
IK-2.2

1.3 Teopus
MPOLIECCOB

JIBUTATENEH
BHYTPEHHETO CrOpaHHst

pabouunx

CamocTosTensHOe
U3y4YCHHE YYeOHOM
Y Hay4YHOM JInTepa-
Typsl. [lonck
JTOTIOTHUTENBHON
UHPOPMAIIH IO
Teme (pabota ¢
oubnuorpaguyec
KUM MaTepuajamy,
C JJIEKTPOHHBIMHU
Ooubnnorexamu U
20P,
UH(POPMALIMOHHO-
KOMMYHHKAIIOHH
BI€ CETU
HutepHer).
IToaroroska k
n1abopaTopHBIM
3aHATHSIM.
IToaroroska k
MPAKTHIECKOMY
3aHATHIO U
BBITIOJTHEHUE
MPAKTHIECKUX
pabor.

NnpuBunyansHoe
cobecenoBaHue.
NnpuBunyansHoe
coo01IeHue Ha
3aHATUH. 3aIuTa
11a0b0opaTOPHBIX
pa6or. [IpoBepka
WHIUBUAYAIBHOTO
3aJJaHusl U €r0o
3alInTa.

IK-2.1,
IK-2.2




1.4

Koncrpynposanue

)IBHFaTeﬂeﬁ BHYTPCHHETO

Cropanus

CamocrosTensHoe
u3ydyeHue yueOHol
Y HaY4HOH
JIUTEPATYPBL.
[ouck
JIONIOJTHUTENILHON
UH(POPMAIHH 110
Teme (pabota ¢
oubnmorpaduyec
KUM MaTepHaIaMH,
C DJIEKTPOHHBIMH
6ubnuorexkamu U
90P,
UH(POPMAIIOHHO-
KOMMYHHKAIHOHH
BIC CCTH
HurepHer).
[loaroroska k
71a00paTOPHBIM
3aHATHSM.
TloaroroBka k
HPaKTHYECKOMY
3aHSITHIO U
BBITIOJTHCHUE
HPAKTHYCCKHX
pabor

WnauBunyansHOE
cobecenoBaHue.
WnauBunyansHOE
coo0IIcHUE Ha
3aHATHH. 3aIluTa
J1a00paTOPHBIX
pabor. [IpoBepka
WHUBUAYATIBHOTO
3a7[aHHs U €70
3aIIUTA.

IK-2.1,
IK-2.2

1.5 lunamuka aBuratenei

CamocTosTensHOe
U3y4YCHHE YYeOHOM
Y HAyIHOH
JIUTEPaTyphl.
Tlouck
JTOTIOTHUTENBHON
UHPOPMAIIH IO
Teme (pabota ¢
oubnuorpaguyec
KM MaTepHajamy,
C JJIEKTPOHHBIMHU
Ooubnnorexamu U
20P,
MH(POPMALIMOHHO-
KOMMYHHKAIIOHH
BI€ CETU
HutepHer).
IToaroroBska k
n1a0opaToOpHBIM
3aHATHSIM.
IToxaroroska x
MPAKTHIECKOMY
3aHATHIO U
BBITIOJTHEHUE
MPAKTHIECKUX
pabor

NnpuBunyansHoe
cobecenoBaHue.
NnpuBunyansHoe
coo01IeHue Ha
3aHATUM. 3alura
11a00paTOPHBIX
pa6or. [IpoBepka
WHIUBUAYAIBHOTO
3aJJaHUsI U €r0
3alInTa.

IK-2.1,
IK-2.2




1.6  Arperatel  HamgyBa
JIBATATENICH

CamocrosTensHoe
u3ydyeHue yueOHol
Y HaY4HOH
JIUTEPATYPBL.
[ouck
JIONIOJTHUTENILHON
UH(POPMAIHH 110
Teme (pabota ¢
oubnmorpaduyec
KUM MaTepHaIaMH,
C DJIEKTPOHHBIMH
6ubnuorexkamu U
90P,
UH(POPMAIIOHHO-
KOMMYHHKAIHOHH
BIC CCTH
HurepHer).
[loaroroska k
71a00paTOPHBIM
3aHATHSM.
TloaroroBka k
HPaKTHYECKOMY
3aHSITHIO U
BBITIOJTHCHUE
HPAKTHYCCKHX
pabor

WnauBunyansHOE
cobecenoBaHue.
WnauBunyansHOE
coo0IIcHUE Ha
3aHATHH. 3aIluTa
J1a00paTOPHBIX
pabor. [IpoBepka
WHUBUAYATIBHOTO
3a7[aHHs U €70
3aIIMTa

IK-2.1,
IK-2.2

1.7 CucreMsl gBuTaTenen

CamocTosTensHOe
U3y4YeHUE Y4eOHOM
Y HAyIHOH
JIUTEPaTyphl.
Tlouck
JTOTIOTHUTENBHON
UHPOPMAIIH IO
Teme (pabota ¢
oubnuorpaguyec
KM MaTepHajamy,
C JJIEKTPOHHBIMHU
Ooubnnorexamu U
20P,
MH(POPMALIMOHHO-
KOMMYHHKAIIOHH
BI€ CETU
HutepHer).
IToaroroBska k
n1a0opaToOpHBIM
3aHATHSIM.
IToxaroroska x
MPAKTHIECKOMY
3aHATHIO U
BBITIOJTHEHUE
MPAKTHIECKUX
pabor.

NnpuBunyansHoe
cobecenoBaHue.
NnpuBunyansHoe
co-o0IeHre Ha
3aHATUM. 3alura
11a00paTOPHBIX
pa6or. [IpoBepka
WHIUBUAYAIBHOTO
3aJJaHUsI U €r0
3alInTa.

IK-2.1,
IK-2.2




CamocrosTensHoe
u3ydyeHue yueOHol
Y HaY4HOH
JIUTEPATYPBL.
Iounck
JIONIOJTHUTENILHON
UH(POPMAIHH 110
Teme (pabota ¢
oubnmorpaduyec
KUM MaTepHaIaMH,
C DJIEKTPOHHBIMH

WnauBunyansHOE
cobecenoBaHue.
WnauBunyansHOE

1.8 ABTOMaTHYECKOE OUOJIMOTEKAMH K coo0IIcHUE Ha
peryivpoBaHue u 4 4 4 20P, 3aHATHH. 3anura IK-2.1,
yIIpaBJeHUE JBUratenen UH(POPMAIIOHHO- J1a00paTOPHBIX IK-2.2
BHYTPEHHETO CrOPaHUsI KOMMYHHKAIIMOHH | pabot. [IpoBepka
bIE CETH WHUBUAYATIBHOTO
WurepHer). 3a7[aHHs U €70
IloaroroBka k 3ammMra
71a00paTOPHBIM
3AHATHIM.
ITogroroBska k
MPAKTHIECKOMY
3AHATHIO U
BBITIOJIHEHHE
MPAKTHICCKUX
pabor
CaMOCTOsATEIBHOE
U3y4YCHHE YYeOHOM
Y HAyIHOH
JIUTEPATYPBHI.
TTouck
JIOTIOJTHUTEIbHOM
UHPOPMAIIH IO
Teme (pabota ¢
oubnuorpaduuec | MuauBuayanbHOE
KUM MaTepuasiamu,| cobecenoBaHue.
¢ anekTpoHHbIME | MHauBuayambHOE
OMOIMOTEKAMH K coo0IIcHNE Ha
19 OcHOBbl  Hay4HbBIX
HCCIIENOBAHUN U UCIIBITAHUI 4 4 4 0P, 3AHATHH. 3a10UTa IIK-2.1,
J—— MH(POPMALIMOHHO- 11a00paTOPHBIX [K-2.2
KOMMYHHKaIMOHH | pabot. [IpoBepka
BIE CETH WHIMBU1YaJIbHOTO
HutepHer). 3aJlaHus U €ro
IToaroroBska k 3aluTa
n1a0opaToOpHBIM
3aHATHAM.
IToxaroroska x
MPAKTUYECKOMY
3aHATHIO U
BBITTOJTHEHHE
MPAKTUICCKUX
pabor
IIpopaboTka
Teoperndeckoro | WHmmBumyanbHOe
110 Marepuaa u cobeceoBaHuE 10 I1K-2.1,
.10 Dk3amen
BBITIOJIHEHHBIX 3K3aMEHAIMOHHBIM [1K-2.2
1ab0paTOpHBIX Omeram
pabot
Uroro no pazueny 36 36 70,1




Hroro 3a cemectp

36

36

34,4

3a4ET

Hroro no JUCHUITIINHE

36

36

70,1

3a4€T




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguumoHHBIE 00pa3oBaTEIbHBIC TEXHOJIOTHMH OPHUCHTHUPYIOTCS HA OpPraHU3aIUIo
00pa30oBaTeNLHOTO  MpoIecca, MPEANOJIATAONIYI0 MPSIMYK TPAHCISIUIO 3HAHUM  OT
MpenoaaBaTeNsi K CTyIeHTY (IIPEUMYILECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-UIUTIOCTPATHBHBIX
METOJ/IOB 00y4eHHsI). YueOHast ACITeIbHOCTh CTYJACHTa HOCHT B TaKHX YCIIOBHUAX, KaK MIPABHUIIO,
PEIPOAYKTUBHBIN XapaKTep.

®opmbl y4eOHBIX 3aHATHI C UCTIOIH30BAHNEM TPAIUIIMOHHBIX TEXHOJIOTHI:

WudopmanmonHas JeKuus — TOCIEIOBATEIbHOE H3JIOKEHHE MaTepuaja B
JTUCHUTITMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOaIbHBIMHU CpPEICTBAMHU
(MOHOJIOT TIperoIaBaTers).

[IpakTUueckoe 3aHsATHE, MOCBIIICHHOE OCBOCHHUIO KOHKPETHBIX YMEHUM M HABBIKOB IO
MPEI0)KEHHOMY aITOPUTMY.

2. Texuoyorun mpoOIEMHOTO O0YydeHUsST — OpTaHW3anus 00pa3oBaTEILHOTO IpoIlecca,
KOTOpasi MpeArnoaraeT NoCTaHOBKY NMPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYAIIHMH JUIsI CTHMYJIMPOBAHUS aKTUBHOM MMO3HABATEILHOU ACSITEIIBHOCTH CTY/ICHTOB.

®opMbl yIeOHBIX 3aHATHH C UCTI0JIb30BAaHUEM TEXHOJIOTUH MPOOIEMHOT0 OOYyUCHHUS:

[IpoGnemuast nexkuusi — U3MOKEHUWE Marepuaia, Mpeanoaralonee MOCTaHOBKY
MPOOJIEMHBIX M JIMCKYCCHOHHBIX BOIPOCOB, OCBEIICHHE pPAa3IUYHBIX HAYYHBIX IOJIXO0JI0B,
ABTOPCKHE KOMMEHTApHH, CBSI3aHHBIE C PA3IMYHBIMU MOJICIISIMH MHTEPIPETAIIUU HU3y4aeMOTo
Marepuana.

[IpakTnueckoe 3aHaTHEe B (opMe MpakTUKyMa — OpraHu3anus ydeOHOW paboThl,
HalpaBJieHHas Ha pelleHue KOMIUIEKCHOM Yy4eOHO-TI0O3HABATENIbHOW 3aJadud, TpeOyromend OT
CTYJCHTa MPUMEHEHUS KaK Hay4HO-TEOPETUUECKUX 3HAaHUH, TaK U IPAKTUYECKUX HABBIKOB.

3. TexHOJOTHH MPOEKTHOTO OOYYEHMsI — OpraHu3anms 00pa3oBaTEILHOTO MpoIecca B
COOTBETCTBUU C aJTOPUTMOM I[O3TAIHOTO pEUIeHUs MPOOJEMHOM 3aJaydl WM BBITIOJHEHUS
yueOHoro 3aaanus. [Ipoekt mpennosiaraeT COBMECTHYIO Y4eOHO-TIO3HABATENIbHYIO I€ATEIbHOCTh
TPYIIbI CTYJEHTOB, HANPABJICHHYIO Ha BhIPAOOTKY KOHIENIMHU, YCTAHOBJIEHUE IIesiel U 3ajad,
(bOpPMYIUPOBKY O0XHUAAEMBIX PE3yJIbTaTOB, OIpPEJCICHUE MPHUHIMIIOB U METOJUK PpEIICHUS
MOCTABJICHHBIX 3aJa4, IUJIAHUPOBAHHE XoJa pPabOThl, MOUCK JOCTYIMHBIX W ONTHUMAJBHBIX
pPECYpCOB, TMOATANHYIO peajlu3aluio IUIaHa paboThl, MPE3EHTALMIO PEe3yNbTaTOB pPaldOThHI, HX
OCMBICJIEHHE U pedIIeKCHto.

OCHOBHOU THII MPOEKTOB:

HccnenoBaTenbckuii MpOeKT — CTPYKTypa mnOpuOmmkeHa K @opmaTy HaydyHOTO
uccienoBaHus (JOKa3aTeNIbCTBO AKTYaJIbHOCTH TEMbl, OIpe/eieHHe Hay4HOW MpOOIEMBb,
npenMera U 00bEeKTa HCCIeAOBaHMS, IeNied U 3a/ad, METOJIOB, MCTOYHHKOB, BBIJIBIDKEHUE
TUIO0TE3bl, 000011IeHIE PE3yAbTATOB, BBIBOIbI, 0003HAYEHUE HOBBIX TPOOIIEM).

4. VluTepakTUBHbBIE TEXHOJIOTUU — OpPraHu3alrs 00pa3oBaTeIbHOIrO Mpoliecca, KOTopas
MIpeIoiaracT akTHBHOE U HEJIMHEHHOE B3aMOICHCTBUE BCEX YUaCTHUKOB, IOCTH)KEHHUE HA 3TON
OCHOBE JIMYHOCTHO 3HAYMMOIO JJs HUX o0Opa3oBaTeNbHOrO pesynbrata. Hapsay co
CHEIHATM3UPOBAHHBIMU ~ TEXHOJIOTHUSIMH ~ TakOro  poJia  MPHUHIMI ~ MHTEPAKTUBHOCTH
MPOCTEKUBACTCA B OOJNBIIMHCTBE  COBPEMEHHBIX  00pa3oBaTeNbHBIX  TEXHOJOTHH.
HHTepakTUBHOCTD MOpa3yMeBaeT CyObEKT-CyObEeKTHBIE OTHOIICHUS B X0Jie 00pa30BaTEIbHOTO
mpolecca , Kak cieacTBue, GopMHpoBaHUE caMOpa3BUBaroIIeiics HHPOPMAIIHOHHO-PECYPCHON
Cpelpbl.

@opMbl yUEOHBIX 3aHITHHA C MCTOIB30BAHUEM CHEIHATU3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTUH:

Jlexmusi «0OpaTHOM CBS3M» — JIGKIMSI-TIPOBOKAIMS (M3JI0KEHUE MaTepHalia ¢ 3apaHee
3a-TJIAaHUPOBAHHBIMHU OIHOKaMu), nexius-6ecena, JEKLUSI-TUCKYCCHS,
TEKIUSA-TIPeCCKOH(epeHITHSL.

5.  HHdpopManmoHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTelbHbIE  TEXHOJOTUU  —
opranusaius 00pazoBaTEIBLHOTO MPOIIecca, OCHOBAHHAS Ha TPUMEHEHUHN



CHEIHATM3HPOBAHHBIX IPOTPAMMHBIX CPEJl K TEXHUUYECKUX CPEICTB pabOThI C MH(GOpPMAIIUECH.

@opMbl Y4eOHBIX 3aHATHN C HMCIOIH30BAaHUEM HH(POPMAIOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTHHA:

Jlekuus-Busyanuszanus — U3JIOKEHHE COAEPKAHUSA COMPOBOMKIAETCS IMPE3EHTALUEH
(memoHCTpanuen y4eOHBIX MaTepUaIoB, MPEICTABICHHBIX B PA3JIMUYHBIX 3HAKOBBIX CUCTEMAX, B
T.4. WITIOCTPATUBHBIX, TPAPUIECKUX, ayTUO0- U BUICOMATCPHAIIOB).

[IpakTdeckoe 3aHsATHE B (QOpMe TMpe3eHTAIMH — MPEACTABICHUE PE3YJIbTaTOB
MPOEKTHOM WM UCCIEAOBATEIbCKON ACSATEIbHOCTH C UCIOJb30BAHUEM CIIECILIUATU3HUPOBAHHBIX
MIPOrPAMMHBIX CPEL.

6 YueOHO-MeTOANYeCcKOe o0ecriedeHHe CAMOCTOSITe/IbHOI padoThl 00yUyaroLIMXcs
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHOYHBbIE CPEACTBA /ISl POBEAeHU POMEKYTOUYHOM aTTeCTAMN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOMMYecKOe H HH(OPMAINIMOHHOE 00ecTiedeHrue TUCIIUTITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypAa:

1. SImanun, A. W. /Ilunamuka NOpIIHEBBIX ABUTATEICH BHYTPEHHETO CrOpaHus | yueOHUK
[ A. . SImanun, B. A. XKykos, C. O. bapsmiankos. — Cankt-IletepOypr : Jlans, 2020. — 592 c.
— ISBN 978-5-8114-4679-7. — Texkct : snektponnbiii // Jlanp : 31eKTpOHHO-OUOIHOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/140748 (nata oGpamenus: 01.06.2020). —
PexxuMm nocryna: ajis aBTOpU3. MOJIb30BATEIICH.

2. UcTopust co3gaHus IBUTATENS] BHYTPEHHETO CropaHus. BeuHslil ABuraTens © yueOHOe
nmocobue / O. E. Aunpycenko, C. E. Auapycenko, C. O. Bapsimaukos, FO. . MaTtBeeB. —
Cankr-IlerepOypr : Jlamp, 2019. — 336 c. — ISBN 978-5-8114-3390-2. — Tekcr :
anektpouusid /[ Jlamp . 3jeKTpoHHO-OMOnmoTeuHas — cucrema. —  URL:
https://e.lanbook.com/book/115485 (mata ob6pamienus: 01.06.2020). — Pexum mocryma: s
aBTOPH3. TIOJIH30BATEIICH.

3. Kpyrios, I'. A. Temmorexuuka : yaebnoe nocobue / I'. A. Kpyrnos, P. 1. Bynrakosa,
E. C. KpyrnoBa. — 2-e¢ uzn., crep. — Cankr-IletepOypr : Jlanp, 2012. — 208 c. — ISBN
978-5-8114-1017-0. — Tekcr : snekrpoHHslii // JIaHb © 3I€KTPOHHO-OMOIMOTEYHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/3900 (mara obpamenus: 01.06.2020). — Pexxum goctyma: mis
aBTOPH3. TIOJIH30BATEIICH.

4. Temnortexuuka. [Ipaktuueckuii kypc : yuebnoe mocobue / I'. A. Kpyrmos, P. .
bynrakosa, E. C. Kpyrnosa, M. B. AuapeeBa. — Cankr-IletepOypr : Jlanp, 2017. — 192 c. —
ISBN 978-5-8114-2575-4. — Texkct : snekrponusiii // Jlap : 3I€KTPOHHO-OMOIHOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/96253 (nata o6pamenus: 01.06.2020). — Pexxum
JOCTYyTIA: JJIsl aBTOPHU3. TTOJIb30BATEIICH.

0) lonostHuTEIBLHAS TUTEPATypa:

1. ABromoOmbHBIe aBurarenu ¢ typoonamtysom / H.C. Xanusn, 3.B. Abonrun, b.®.
Jlsamues u ap. — M.: Mamunoctpoenune, 1991. — 336 c.

2. ABTroMOOMIBHBIHM cripaBouHUK. [lep. ¢ anri. 1-e pycckoe uza. — M.:

3. benoB II.M. u np. Iuratenu apmeiickux mamus: Y.1. Teopus. — M., 1971. - 512 c.
Y.2. Koner-pykuus u pacuet. — M., 1972. — 568 c.

4. Buxeptr M.M., I'pynckuii FO.I". KoHcTpynpoBaHue BIyCKHBIX CHCTEM OBICTPOXOIHBIX
musenen. — M., 1982. — 148 c.

5. Topbyno B.B., Ilarpaxamsies H.H. TokcuunocTh naBurareneid BHYTPEHHETO
cropanus: Yueb. nocodue. — M.: U3a-so PY/IH, 1998. — 214 c.

6. J[Buratenu BHyTpeHHero cropanus. JuHamuka u koHctpyuposanue /Ilog pen. B.H.
Jly-xanuna. — M.: Beicmas mik., 1985. —319 c.



7. JlBurarenu BHyTpeHHETO cropanus. KoHCTpynpoBaHue U pacdeT Ha MPOYHOCTH MOPIIHEBHIX U
komOuHupoBaHubix gpurateneit / Ilom pen. A.C. Opmuna u M.I. Kpyrmosa. - M.:
MamuHo-ctpoenue, 1984. —383 c.

8. Jlpuratenu BHyTpeHHEro cropanus. CUCTEMBI MOPIIHEBBIX W KOMOWHUPOBAHHBIX
nsurateneit / [Tox pen. A.C. Opauna u M.I'. Kpyrinosa. - M.: Mammnoctpoenue, 1985. — 456 c.

9. Jlpuratenu BHYTPSHHETO CropaHus. Teopus MOPIIHEBBIX M KOMOWHHUPOBAHHBIX
nsurateneit / [Tox pen. A.C. Opiuna u M.I'. Kpyrnosa. - M.: Mammnoctpoenue, 1983. — 375 c.

10. /IBurarenu BHyTpeHHero cropanus. Teopus pabouux npoueccos / ITox pea. B.H.
Jlykanuna. — M.: Beicmas mk., 1985. — 369 c.

11. IToxposckuii I'.Il. DnexTpoHuka B cCHUCTEMax MOJAYU TOIUIMBA ABTOMOOWJIBHBIX
neurareneit. — M.: Mamunoctpoenue, 1990. — 176 c.

12. Tlocneno JI.P. KoHcTpykumsi nBUTaTENell BHYTPEHHETO CTOpPAaHUS CBO3IYIIHBIM
oxyax-aeaueM. — M.: MammHocTpoenue, 1973. — 352 c.

13. CoBpeMeHHBIC TIOJIXOJBl K CO3JAHHMIO JU3EJICH IS JIETKOBBIX aBTOMOOWICH |
MaJIOTOHHAKHBIX Tpy30BUKOB / A.J[. baunos, I1.A. 'ony6es, F0.E. [paran u ap. [Tox pen. B.C.
[TarmonoBa u A.M. Muneesa. — M.: HUII «Muxenepy, 2000. — 332 c.

14. TonnuBHAs YKOHOMUYHOCTh aBTOMOOWMIICH ¢ OeH3UHOBBIMU ABuratensmu /Ilox pen.
. Xwima-apna, Jx. Cipunrepa; [ep. ¢ anra. — M.: MammaocTpoerue — 1988. — 504 c.

B) MeToauyeckue yKazaHus:

1. TIIpokxomenko, H.M. TepmoamHamMu4ecKuii pacueT UACAUTU3UPOBAHHOTO IUKIIA
MOPIITHEBOrO JIBUTATENsl BHYTPEHHETO0 CrOpaHus. [DJIEKTPOHHBIN pecypc] — DIJIEKTPOH. AaH. —
M. : MUznmarensctBo "JlaGoparopus 3mamui", 2015. — 146 c¢. — Pexwum pgocryna:
http://e.lanbook.com/book/70782 — 3ari. ¢ axpana

2. Jlorunos, B. C. IIpakTrkyM 0 OCHOBaM TEILIOTEXHHKH . yueOHoe mocobue / B. C.
Jlorunos, B. E. IOxHOoB. — 2-¢ u3n., ucnp. u gomn. — Cankr-IlerepOypr : Jlans, 2019. — 128 c.
— ISBN 978-5-8114-3377-3. — Tekcrt : snekrponHslii // JIaHp © 3J€KTpOHHO-OMOIHOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/112679 (nara o6pamenwus: 01.06.2020). — Pexum
JOCTYIIA: 71l aBTOPU3. MI0JIb30BATENCH.

r) [Ilporpammuoe odecnneuenne u MHTEepHeT-pecypcehl:

IIporpamMmmHoOe o0ecnieyeHue

HaunmenoBanue [10 Ne noroBopa Cpoxk neiicTBHS IUIICH3UN
7Zip ¢B000aHO pacupocTpansemoe [10 0eccpoyHO
FAR Manager cB00OHO pacnpocTpansemoe [10 6eccpoyHO
ACKOH Komnac |1 561 17 41 16.03.2017 Geccpouro
3D B.16

IIpodeccuonanbHbie 0a3bl JAHHBIX H HH(P)OPMAIMOHHBIE CIIPABOYHBIC CHCTEMBbI

HasBanue kypca Ccplika

denepanbHOE TOCYAAPCTBEHHOE OIOPKETHOE YUpEKIACHUE
«DenepanbHbII UHCTUTYT npomsinuiensoi|URL: http://iwww1.fips.ru/

COOCTBEHHOCTHY
Nudopmanmonnas cucrema - EnxmHOoe OKHO JoCTyma K
HH(POPMAIMOHHBIM pecypcam

URL.: http://window.edu.ru/

ITouckosas cucrema Axkanemus Google (Google Scholar) [URL: https://scholar.google.ru/




HarnmonansHas nHpOpMaImoHHo-aHanuTHIeckas cucremalURL:
— Poccutickuit unaekc Hayanoro ruruposanust (PUHLL)  |https://elibrary.ru/project_risc.asp

DnekTpoHHas 0aza mepuoanyeckux u3ganui East View
Information Services, OO0 «MIBUC»
9 MaTepHa/IbHO-TEXHHYECKOE 00ecnevyeHne TUCIUILINHBI (MOaYJIs1)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00eCTIedeHNE JUCIUTUINHBI BKITFOUACT:

1. YueOHble ayUTOpHH IJIsl IPOBECHUS 3aHSATHH JIGKIMOHHOTO THUIIA: MYIbTUMEAUNHHBIC
CpeACTBa XpaHEHHS, TIepeladn U

npeacTaBieHust UHGOpMaluu

2. YueOHbIE ayaUTOPHH Ui TPOBENEHHS TPAKTHYECKWX 3aHATHHA, TPYNIOBBIX U
WH/IMBHUYAIbHBIX KOHCYJBTAINH, TEKYIIIEr0 KOHTPOJIS H

MPOMEXYTOYHOW aTTECTAllMH: MEepCOHAbHBIC KoMmmbloTepbl ¢ maketom MS  Office,
BBIX0JIOM B VIHTEpHET M C JOCTYIIOM B 3JEKTPOHHYIO WH(POPMAIIMOHHO-00pa30BaTEbHYIO CPEIy
YHHUBEPCHTETA

3. AyauTopuu Ui CaMOCTOSITEIEHOM pabOThI: KOMITBIOTEPHBIEC KITACCHI; YATAIBHBIEC 3aJTbI
OMOTMOTEeKH: TIepCOHATbHBIC KOMITBbIOTEpHI ¢ makeToM MS Office, BbI-

X0JIoM B MHTEpHET M C IOCTYNOM B JJIEKTPOHHYIO WH(OPMAIMOHHO-00pa30BaTEIBHYIO
Cpely YHUBEpPCHUTETA

4. Tlomeuienue s XpaHeHHs M NPOPHIAKTUYECKOTO OOCTY)KMBaHUS y4eOHOIO
obopynoBanus: CTennaxu sl XpaHeHUs yaeOHO-HaT IS THBIX TTOCOOUH

VUEOHO-METOTUUECKON TOKVMEHTATTAN.



[Tpunoxxenue 1
YuebHo-MeTOANYECKOE 00eciedeHre CAMOCTOATEIbHOMH PadoThI

[To nucuunnune «Temnorexuuka u JABCy» npenycMoTpeHa ayTuTOpHas U BHEAYAUTOPHAS
camocCTOsITeNIbHAs paboTa 00y4aroImuXCsl.

CamocrosTenpHas padoTa Mo OCBOCHHUIO AUCIUILIMHBI HEOOX0MMa ISl YTITyOJIEHHOTO
n3ydeHus Marepuana Kypca. CamocrosiTenbHast paboTa CTyIEHTOB perIaMeHTHPYeTCs rpaduKkaMu
y4eOHOTO MPoIecca U CaMOCTOATEILHOW PaOOTHI.

CaMocTosITeNIbHAs pa60Ta CTYACHTOB COCTOUT M3 CIICAYIOIIHNX B3aNMOCBA3aHHBIX qacTew:

1) M3ydeHne TeopeTHYECKOro MaTepraa B popme:

e (CamocTosATenbHOE N3yuyeHHE Y4eOHO! 1 Hay4HO JIMTEPATYPHI 110 TEME

e [louck pononHuTenpHOM wuHPOpManuu 1o TeMme (pabora c OubinorpaduyecKkum
Marepuanamy, c JJIEKTPOHHBIMHA oubnuorekaMu 51 90P,
nH(}OPMaLlMOHHO-KOMMYHHUKAIIMOHHBIE ceTu MHTepHeT).

OcTtaTouHble 3HAHMSI ONIPENEIAIOTCS PE3YJIbTaTAMM CAAYH DK3aMEHa.

2) TloaroToBka K 1aDOPATOPHBIM 3aHATHSIM M BHITIOJHEHUE JTa00PaTOPHBIX padoT.

3) BoinosiHEHHEe TECTOBBIX 3aJaHUil Ha YKpEIUICHHE TEOPETHYECKOTO JIEKIIMOHHOTO
Marepuana.

CamocrositenbHas paboTa BBIIOIHIETCS CTYIE€HTAMU HAa OCHOBE Y4€OHO-METOJMUECKUX

MaTepHaIoB AUCIUILUINHBI, IPUBEACHHBIX B pa3zaene 7.
Tembl 711 TPOBEPKU CaMOCTOSITENIbHOM pabOThI CTYJECHTOB

OCHOBBI TEIIOTEXHUKHU

TexHomorust IBUraTeIeCTPOCHUS

Teopus pabounx MpoOIECCOB ABUTATENICH BHYTPEHHETO CrOPaHUs

KonctpynpoBanue npurareneii BHyTpEHHETO CrOpaHus

Jnnamuka gBurareiaei

ArperaTsl Haj1yBa ABUTaTEIEH

CucrteMbl IBUTaTEIeH

ABTOMaTHYECKOE PEryIHpPOBaHUE U YIIPABICHUE IBUTATeNIel BHYTPEHHETO CrOpaHus
OCHOBBI HAyYHBIX UCCIIEIOBAHUHN U HCTILITAHUM JBUTATENICH

wCoNo~wWNE



[Tpunoxxenue 2

OHeHO‘lHLIe cpeacrea AJisi IpoBEeACHUSA l'[p()Me)KyTO‘lHOi/i arTreCcTrauu

HpOMexcyTquas{ arrecrauusa UMCECT UCIIbIO ONIPCACIINTD CTCIICHD JOCTUKCHUA 3allJIaHUPOBAHHBIX

pe3yNIbTaTOB O0YUICHHS 110 JUCIUILTHHE (MOJIYIII0) 32 IMEPUO]l OOYICHHS U IPOBOTUTCS B opme

OK3aMcCHa.

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘-lel-[l/lﬂ H OICHOYHBIC CPECACTBA AJIfl IPOBECACHUA

l'lpOMC)KyTO'—IHOﬁ arrecranmumn:

Kon
WHIUKAaTOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIIUN

OneHouHbIE CpesicTBa

IIK-2: Cnnoco0eH co31aBaTh U IKCIVIYATHPOBATH CUCTEMbI ABTOMATU3ALMH TEXHOJOTHYEeCKUX

npoueccos, MalllMH U1 YCTAHOBOK, CUCTEMbI 3allIUTHI U aABTOMATUKH C HCKpOﬁCSOHaCHLIMl/I

HensiMy YIpaBJeHHs, a TAK/Ke KOMILIEKChI 00ecredeHH sl 3JIeKTPo0e30NacHOCTH U 0e301aCHOM

IKCIIYaTaluU TEXHOIOTHYECKUX YCTAHOBOK I'OPHOI'0 MPpOM3BO/ICTBA

[1K-2.1

[IpemiaraeT pemeHust Mo MOBBIICHUIO
3¢ (HEKTUBHOCTH UCTIOIH30BAHUS

ABTOMATU3HUPOBAHHBIX CUCTEM HAa I'OPHBIX

MPEANPUATHIX

1.

o &

10.
11.
12.
13.

14.

TepmonnHaMUYECKHUE OCHOBBI
JIEHCTBUTEILHBIX MPOIIECCOB 1
LIMKJIOB;

[Tokazarenu TepMOAMHAMUYECKON U
TEXHUKO->KOHOMHYECKOI
3((PEeKTUBHOCTH IUKIIOB U
JIBUTATEIICH;

TomiuBa ¥ OKHCIUTENN;
Ter10(hU3HUIECKHE CBOMCTBA Ta30BbIX
cMecelt;

[Iporeccr ra3000MeHa B IBUTATENSX;
[Tpormeccrl cMeceoOpa3zoBaHus U
CrOpaHus;

OCHOBBI TEOPUU TOPEHUS TOTUIMB B
KaMepax CropaHus JIBUTATEIICH;
O0pa3oBaHHE TOKCUYHBIX BEILIECTB H
CIocoObI CHIYKEHUS UX BBIOPOCOB,
1ryma M IbIMHOCTH;

NunukatopHbie 1 3pPeKTHBHBIC
MMOKa3aTellH;

DKCITyaTalluOHHbIE PEKUMBI PaOOTHI
U XapaKTepUCTUKU JBUTATENEH;
Temnosoii OamaHc U TEIIOO0OMEH B
JIBUTATEISX;

Hannys nurarenei;

BropudHoe ucnonbp30BaHe TEIUIOTHI;
DHepreTuyecKuii MeTo] aHaIn3a

3¢ dEKTUBHOCTHU MPOIIECCOB;
MatemaTrueckoe MOJISTUPOBaHUE,
OJHO30HHBIC 1 MHOTO30HHBIE
MOJICTIH;




Kon
HHOUKATOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUN

OneHouHbIE CpescTBa

Pemuts 3apauy:

1. B napoBoii  TypOune i
noJiydyeHus napa c remmneparypoit 250 °C
CKUTalOT JM3EJIBHOE TOIUIMBO Maccou
0,35 xr. IIpu aTOM map coBepiraet padboTy
1 kBt * 4. Temneparypa X0JI0qUIBHUKA
30 °C. Beruucaure KIIJI TypOuHBI.
VY aenpHas TEIUIOTa CrOPaHUs JU3EIbHOTO
tormBa 42 MJDx/kr.

[1K-2.2

OrneHuBaeT HA/IKHOCTH PAaOOTHI B
MPOIIeCcCe JKU3HEHHOTO ITUKJIIa
ABTOMAaTHU3UPOBAHHOTO 00OPYI0BAHUS
TOPHBIX MAIIIMH PA3IUIHOTO
(hYHKIIMOHATILHOTO Ha3HAYCHHUS

1. OcHoBHbBIE KpUTEPUHU YCTOMUNBOCTH;

2. KagecTtBO paboThI cucTeM

ABTOMAaTHUYECKOTO PEryITHUPOBAHUS;

OCHOBBI aBTOMAaTH3aIH JBUTATENEH;

MuKpompo1eccopHbIe CHCTEMBI

YIPABJICHUS JBUTATEISIMHU.

5. Opranuzanus ucciaeI0BaHuI
JIBUTATEIICH;

6. Bunpl HCHIBITaHUI;

7. IlmanupoBaHHE IKCTICPUMECHTA;

8. Cratuctuyeckas o0OpaboTka
SKCIIEPUMEHTAJIbHBIX JaHHBIX;

9. OCHOBBI JEKTPUUYCCKUX U3MEPECHUN

HERJIEKTPUYECKUX BEIHUNH;

Jatuuku, ocuuuiorpadsl,

MOTEHLIUOMETPBHI;

11. TITorpemHOCTH TPUOOPOB;

~w

10.

Pacnonoxure B IMPpaBUJIbHOM IIOPAIKE
JTaIlbl UCCJICAOBAaHUA
TCPMOJUHAMHUYCCKUX ITPOLCCCOB
nacaIbHbIX rason?

Bri6epute ouH OTBET:

a. 1 OnpenennTs Ha4YaIbHBIE U
KOHEYHbIE MTapaMeTphl paboyero Tena.
2 OnpenenuTs U3MEHEHUE BHYTPEHHEN
SHEPTUH, SHTPOITUHU U BETUIUHY PAOOTHI
U3MEHEHHU 00beMa rasa.
3 BriBecTu ypaBHEHHE MpoIiecca,
YCTaHaBJIMBAIOILIEE CBS3b MEXKTY
Ha4yaJbHBIMU M KOHEUYHBIMH




Kon
HHOUKATOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUN

OneHouHbIE CpescTBa

napaMerpamu pabodero Tena B JaHHOM
nporecce.

4 TloctpouTts mpouiecc Ha PV-u
TS-auarpammax.

b. 1 TToctpouts npouecc Ha PV- u
TS-auarpammax.
2 OnpenenuTh Ha4albHbIE M KOHEUHBIS
napaMmeTpsl pabodero tena.
3 Omnpenenuth U3MEHEHHE BHYTPEHHEH
SHEPTHH, SHTPOTIMH U BEIIMIUHY PAOOTHI
U3MEHeHus o0bema rasa.
4 BreiBecTH ypaBHEHHE IIpoLecca,
YCTaHABIIMBAIOIIEE CBS3b MEXITY
HaYaIbHBIMHI U KOHECUYHBIMHU
napaMeTpamu padodero Teiaa B JaHHOM
nporecce.

C. 1 TIToctpowuts nmporiecc Ha PV- u
TS-auarpamMmax.
2 OnpenenuTh HaualbHbIE U KOHEYHbBIE
napaMmeTpsl pabodero tena.
3 BriBecTH ypaBHEHHUE IMpoliecca,
yCTaHaBIIUBAIOIIEE CBS3b MEXKIY
HAYaJbHBIMHU U KOHEYHBIMU
napaMeTrpamu pabodero Teia B JaHHOM
mporecce.
4 OnpenenuTs U3MEHEHUE BHYTPEHHEH
SHEPTUU, SHTPOIUU U BEIMYMHY pabOThI
U3MEHeHus o0bema rasa.

d. 1 Onpenenuts HavaabHBIC U
KOHEYHbIE TTapaMeTphl paboyero Tena.
2 BriBecTu ypaBHEHHE MpoIiecca,
YCTaHaBIUBAIOIIEE CBS3b MEKIY
HAYaJIbHBIMU U KOHEYHBIMHU
napaMeTrpamu pabodero Tena B JAHHOM
mpoiiecce.

3 IToctpouts mporecc Ha PV- u
TS-auarpammax.
4 OnpenenuTs U3MEHEHNE BHYTPEHHEH




Kon
Nuaukatop JOCTUKEHUS] KOMIIETEHIUN
WHJIMKaTOpa OLieHOYHBIE CPE/ICTBA

SHEPIUH, SHTPOIIUU U BETUYUHY PaOOTHI
U3MEHEeHnd 00beMa rasa.

(Otanonusrii oteeT d)

6) HOpﬂlIOK NMpPpOBECACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTalui, I0Ka3aTe/in 1 KPUTCPUH
OICHUBAHMUA:

[Tpomexxkyrounas arrecranud no aucuuiuinHe «Termnorexauka u JJBCy» Bkitouaer
TEOPETUYECKUE BOIIPOCHI, MO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOSHUS 00yJarOIIMMHKCS 3HaHUH, U
nabopaTopHbIe 33JaHUs, BBISBIISIONINE CTENIEHb CPOPMUPOBAHHOCT YMEHUHN U BIIaJICHU,
MPOBOAUTCS B (pOpMeE 3aIUThI Ja0OPATOPHBIX PadOT U HATUCAHUH TECTOBBIX 3a/laHUM.

3ayeT M0 JaHHOUW AUCIMIUIMHE MPOBOJAMUTCS B YCTHOHM (hOpME IO BOIIPOCAM.
Iloka3aTenu M KpUTEPUH OLIECHUBAHHUS IK3aMeHA:

— Ha OLIEHKY «3a4YTeH0» — 00Yy4aIoIUNCs JeMOHCTPUPYET BBHICOKHM ypOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHI[1i, BCECTOPOHHEE, CUCTEMATUYECKOE U IIyOOKOe 3HaHUE yueOHOro Marepuaia,
CBOOOJHO BBIMOJIHSET MIPAKTUUECKHUE 3a/1aHuUs1, CBOOOIHO ONEPUPYET 3HAHUSMU, YMEHUSIMH,
MIPUMEHSIET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLICHKY «HE€ 3a4YTCHO» — O6y‘l&10H.[HfIC§[ HC MOJKCT IIOKa3aTb 3HAHWA HAa YPOBHC
BOCIIPOU3BCACHUA U 00BICHEHUS I/IH(bOpMaI_[I/II/I, HC MOXKCT IIOKa3aTh HHTCIJICKTYaJIbHBIC HaBbIKH
PCUICHHA IIPOCTHIX 3a1a4.

Hepeuenb 680NpPOCO6 0711 NOO20MOGKU K 3auemy:

1. TepmoamHamMuuecKre OCHOBBI IEHCTBUTENBHBIX MPOIIECCOB U ITUKIIOB;

[Tokazarenu TepMOIMHAMUYECKON U TEXHUKO-DKOHOMUYECKOH A(P(HEKTUBHOCTH IIUKIIOB U
JIBUraTelei;

TonnuBa 1 OKUCIUTENH; TETIOPU3NIECKIE CBOWCTBA T'a30BbIX CMECeH;

[Ipouecchl ra3000MeHa B ABUTATENX;

[Ipoueccel cMeceoOpa3zoBaHUs U CTOpaHUS;

OCHOBBI TEOPUM TOPEHUS TOIUIMB B KAMEPaX CTOPaHUs JBUTATENICH;

OO0pa3zoBaHNe TOKCHYHBIX BEIIECTB U CIOCOOBI CHIKEHHUS UX BRIOPOCOB, IITyMa M ILIMHOCTH;
WNunukatopHsie U 3G GEKTUBHBIE TOKA3ATEIH;

DKCIUTyaTalluOHHbIE PEKUMBI paOOTHI U XapaKTEPUCTUKU JBUTATETICH;

10 TemnoBoii OajgaHC U TEIUIOOOMEH B IBUTATENX;

11. HagnyB aBurareneii;

N
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12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54,
55.
56.
S57.
58.
59.

BTOpI/I‘IHOC HUCIIOJIB30BaHUC TCIIJIOTHI,

DHepreTUYecKuii MeTo ] aHanu3a 3PPEKTUBHOCTH TPOIIECCOB;

MaremaTiueckoe MOICIUPOBAHKE, OTHO30HHBIC 1 MHOTO30HHBIE MOJICIIH;
OHTI/IMI/ISaI_[I/ISI MpouccCoB B IBUTaTCIIAX.

VYcerpoiicTBO 1 paboTa IBUraTesei;

KOHCprKIII/IFI OCHOBHBIX I[CTaJ’ICfI, MEXaHU3MOB U CUCTEM JBUI'aTCIIA,
Oco0OeHHOCTH yCTPOWCTBA U PaOOTHI IBUTATEINICH PA3IMYHBIX TUIIOB U HA3HAYCHUS;
I[BI/II‘&TCJII/I HETPAAUIMOHHBIX CXCM;

KoncTpyknus 1 METObI IPOYHOCTHOTO aHAJIN3a, PECYPCa U HAJIEKHOCTH IOPILIHEBOM IPYIIIIHI,
[IATYHOB, IITOKOB M KPEHIKOT(OB, KOJICHUATHIX BAJIOB, TIOAIIMITHAKOB, A€TAICH 1 MEXaHU3MOB

ra3opacrpe/ielieHns, KOPIYCHBIX JIeTalel;

OcHOBBI TPUOOTEXHUUECKOTO KOHCTPYHPOBAHUS y3JI0B TPEHUS B IBUTATENAX;
AHanu3 KOHCTPYKIIMI, KOMIIOHOBOK;

[lepcnekTUBEI pa3BUTUS COBPEMEHHBIX ABUTATEIICH.

OcHoBHBIE CXE€MBI PeoOpa3yoInX MEXaHU3MOB JIBUTaTeNeH;

Kunemaruka u quHaMuka KpUBOIIMITHO-IIATYHHOTO MEXaHU3Ma;
Omnpenenenne cuil, JEMCTBYIOUIUX B MEXaHU3MAaX;

baancupoBka nBurarenei pa3au4HbIX CXEM U KOHCTPYKIUH;

KpyrunbHbie, n3rubHbIe U CBsI3aHHBIE KOJIEOAHUS B CHJIOBBIX LIETISIX;

TpeHue B 3JIeMEHTax ABUTATEIEH;

Kunemartuka u quHaMuka MEXaHU3MOB Ta30pacrpeiesieHus; KoJeOaHusl pOTOPOB
TypOOKOMIIPECCOPOB.

OOBeMHbIe, OPIIHEBbIE, POTOPHBIE, IIEHTPOOEKHBIE U OCEBBIE KOMIIPECCOPBI;
Metopl pacuera U KOHCTPYUPOBAHHUE KOMIIPECCOPOB;

AKTHBHBIE, peaKTHUBHBIE, OCEBBIC U PAJHATIbHbIC TYPOUHBI,

Mertoabl pacueTa U KOHCTpYHpPOBaHHUE TYpOUH JUId HaJyBa JABUraTesei;
WmnynbcHble TypOUHBL; TYpOUHBI C IOCTOSHHBIM  J1aBJICHUEM;
XapakTepUCTUKH U PETYIUPOBAHNE Ta30BbIX TYpOHH; COBMECTHAs paboTa TYypOUHBI,
KOMIIpECCOPA U MOPIIHEBOIO JBUTATEIIS;

Oxnagurenu Bo3ayxa.

TonnuBHBIE CUCTEMBI JBUTaTeNIel ¢ BHYTPEHHUM cMeceo0pa3oBaHUEM;
CucTeMbl NUTaHMsI JBUTaTeNIed ¢ BHEIIHUM CMeceo0pa30BaHUEM;
TonnuBHBEIE CHCTEMBI U CUCTEMBI BOCIITIAMEHEHMSI TOPIOYEH CMECH T'a30BbIX JIBUraTelIeH;
CMa3ouHbIE CUCTEMBI;

Cucremsbl OXJ1aKICHUS;

Oxmagurenu;

Cucremsl Iycka U peBEpCUpPOBaHUS;

CucteMbl BO3TyXOCHa0XKEHHUS;

Cucrempl HEUTpaJIM3allud TOKCUYHBIX BELIECTB;

CucremMbl BTOPUYHOTO MCIIOJIb30BaHMS TEIIOTHI;

Cucrempl TMarHOCTUPOBAHUS IBUTaTEIIEH.

OcHOBHBIE IOHATHSA TEOPUH YIIPABIEHUS TEXHUUECKUMHU CUCTEMaMHU;
OcCHOBBI yIIpaBJIeHHs U aBTOMAaTH3allMK JBUTATEIEH;

JIBUraTenp KaK peryaupyeMblii OObeKT;

OcHoBHble au(depeHanbHble YpaBHEHUS;

MaremaTuueckue MOJEIH;

[lepenarounslie (hPyHKINHU, YACTOTHBIE XapaKTEPUCTHKH;

AHany3 yCTaHOBUBILUXCS U MIEPEXOAHBIX PEKUMOB;

MeTo1pl aHanM3a YCTOMUYMBOCTH CUCTEM;

OCHOBHBIE KPUTEPUHU YCTOWUUBOCTH;

KagecTBO paboThI cCCTEM aBTOMATUYECKOTO PEryIUpPOBaHUS;

OcHOBBI aBTOMaTHU3alMK JBUTATEIEH;



60. Mukponpo1eccopHble CHCTEMBI YIIPABJICHUS ABUTATEIISIMH.

61. Opranu3anus UcCiIeI0BaHUI ABUTATENCH;

62. Buap! UCIIBITAHUIT;

63. [InanupoBaHue HKCIEPUMEHTA;

64. Cratuctuueckass 00pabOTKa SKCIIEPUMEHTAIBHBIX JAHHBIX;

65. OCHOBBI IEKTPHUUECKUX U3MEPEHUH HEAIEKTPUUECKIX BEITNIHH;

66. latunku, ocunsuiorpadsl, HOTEHIIMOMETPHI;

67. [lorpemHOCTH TPUOOPOB;

68. 3MepeHne BpeMeHH, YacTOThI BPAIICHHS, KPYTSIIEro MOMEHTA, TaBICHUHN B )KUAKOCTSIX U
ra3ax, CKOpPOCTeH MOTOKOB KHIKOCTEH M ra30B U UX PACXOJ0B, TEMIIEPATYD;

69. OmnpeneneHre cocTaBa M IBIMHOCTH OTPa0OTABIINX T'a30B;

70. 3MepeHune mapaMeTpoB HUHTEHCUBHOCTH IITyMa W BUOPAITHii;

71. UcnblTaTebHbIE CTEHIEI,

72. aBTOMaTU3MPOBaHHbBIE HH()OPMAIIMOHHO - U3MEPHUTEILHBIE CUCTEMBI.

73. ®U3UKO - XUMUYECKHE CBOHCTBA MOTOPHBIX HE(DTETPOTYKTOB;

74. TonnmBa JUIsl ABUTATENICH C IPUHYAUTEIBHBIM  BOCTIAMEHEHUEM;

75. TormMBO 1 TBUTATENEH C BOCTNIAMEHEHUEM OT CHKATHS;

76. 'a3000pa3HbIC TOILINRA,;

77. IlepcieKTUBHBIE TOTUINBA;

78. MoTopHBIE ¥ TPAHCMUCCHOHHBIE MaCIIa, INTACTUYHBIE CMa3KH, OXJIAXKIAIOIINE U ITyCKOBEIE
KHUJIKOCTH.

Ilpumepot npakmuyeckux 3a0anuil 01N RPOMENHCYMOUHOU ammecmayuu

1. JIBurarens momHocThIO N = 14,7 kBT motpebisier 3a 1 4 paboTsl TOMIMBO Maccoid M = 8§, 1 kr,
¢ yaenbHOM TerioTodt cropanust = 3,3 ¢ 107 Jx/kr. Temneparypa xotna 200 °C,
xosnoauibHuKa 58 °C. Onpenenure KII sToii mamuusl 1 cpaBuute ero ¢ KIIJ{ naeansHoi
TEIUIOBOM MAalllUHBL.

2. Wneanpnas Ternopas mamuHa ¢ KITJ[ ) padotaer nmo ooparnomy mukiny (puc. 13.15). Kakoe
MaKCUMaJIbHOE KOJMYECTBO TEIUIOTHI MOYKHO 3a0paTh OT XOJOMIbHUKA, COBEPIINB MEXaHUUYECKYIO
paboty A?

3. Kakoit momxkna ObITH TeMmIeparypa JIBHUratreis, Uisi TOTO YTOOBI CTal0 BO3MOXKHBIM
noctxenue 3HaueHust KI1J| rernosoii mamunel 80 %, ecnu Temneparypa xosioauinbHuka 27 °C?

4. B mpouecce pabOThl TEIUIOBOM MAalIWHBI 32 HEKOTOPOE BpeMs pabOyuM TeloM ObLIO
MOJIy4€HO OT HarpeBatens koiumdecTBo TemnoTel Q1 = 1,5 ¢ 106 Ik, mepenaHo XOJOIUIBHUKY
KoJmuecTBO TermioThl Q2 = -1,2 ¢ 106 J[x. Berumcnure KIIJI MammuHBI M CpaBHHTE €ro ¢
MakcuManbHO BO3MOXHBIM ~ KIIJI, ecnu TemmepaTypsl HarpeBatenss M XOJIOAWJIBHUKA
cooTBeTcTBEHHO paBHbI 250 °C u 30 °C.

5. B mapoBoii TypOuHe i moiydeHus napa ¢ temmeparypoil 250 °C cxurarooT An3eabHOoe
toruBo Maccoit 0,35 kr. IIpu aTom nap coBepmaer padoty 1 kBT ¢ u. Temneparypa XoJ01uIbHUKA
30 °C. Boruncaure KII/I TypOunsbl. Y ienbHas TeIioTa CropaHus Au3eabHoro Torumsa 42 MJDk/Kr.

6. B ummmnape [IBC Haxoaurtes ras, Juis HarpeBaHUsI KOTOPOTO CKUTAOT He(Th MAacCoi 2 KT ¢
ynenbHoi tertoTolt cropanus 4,3 ¢ 107 [x/kr. Pacmupsisics, ra3 coepiiaer padoty 10 kBt ¢ 4. Ha
CKOJIBKO M3MEHMJIACh BHYTpEHHss dHeprus ra3a? Uemy pasen KII/I apurarens?

7. JlBurarenb aBTOMOOMIIS pa3BuBaeT MOIIHOCTb 25 kBT. Onpenenute KIIJI nBurarens, ecinu
npu ckopocTH 60 kM/4 oH noTpedsier 12 i 6ensuna Ha 100 kM mytu. [InotHOCTE Gen3una 700 kr/m3.
ITpu cropanuu 1 kr 6eH3MHA BBIAENSAETCS KOJIMUYECTBO TEIUIOTHI, paBHOE 4,5 * 107 Jx.



Jlnist popMHUpPOBAHUS KOMIUIEKCOB TECTOBBIX 33/IaHUH MPH NPOBEJCHNUN BCEX BUJIOB KOHTPOJIS
Y aTTECTAllMHU MCII0JIb30BaHa MOTYJIbHAst 00bEKTHO-OPUEHTHPOBAHHAS JUHAMUYECKasi ydeOHas
cpena MOODLE. KonnuecTBo TECTOBBIX 3aJjaHUH, BBIIABAEMBIX KKJIOMY CTYACHTY B paMKax
MPOMEKYTOYHOTO KOHTPOJISI, BRIAACTCS B 3aBUCUMOCTH OT 00beMa JAUCIUILINHBI i KOJIMYECTBA
IIPOBOJIMMBIX JJAOOPATOPHBIX 3aHITHH.

bank tecroBbix 3aganuii nocrynen i cryneHToB ®I'bOY BO «Marnutoropckuii
rocynapcTBeHHbIN Texuuueckuil ynusepcurer um.I.1.HocoBa» Ha cepBepe «O0OpazoBaTeabHbIN
noptam» [http://newlms.magtu.ru/].

PykoBoacTBO nomp3oBatens yaeonou cpeasl MOODLE mocTymHO 110 31eKTpOHHOMY aapecy
http://newlms.magtu.ru/course/view.php?id=76274.

BxoaHOM KOHTPOJIb MPEAIIECTBYET HaYaly U3Y4€HUS TEOPETUUECKOI0 MaTepuasa, Ipyu TOM
BOHpOCBI BXOJHOTO KOHTpOJ'ISI HaHpaBJ'IeHI)I Ha onpez[eneHHe ypOBHSI 3HaHI/Iﬁ nu KOMHGTGHHI/Iﬁ,
HOJ'Iy‘-IeHHI)IX CTYJICHTaMI/I Ha npe)n,mymnx JOUCIIUIIIINHAX o6yquH$[ (nepequL JUCIIUIIIINH
MpEJICTaBJICH B paszjeie 2.

Ilpumep 3a0anusn 0nsa 6x00H020 mecmMuUpoBaHus

Yto BBICTYyNaeT KOHCTAHTOW B MOJUTPOITHOM Tpoliecce?

BriGepute ouH OTBET:
a.C

b. V

(Dranonnsrii otet: d)

Ha 0a3e 6anka TeCTOBBIX 3aJaHUI OPraHU3YeTCs TEKYIIUH KOHTPOJIb 3HAHUH.

Texyiuit KOHTPOJIb CTENIEHH YCBOCHHS TEOPETUYECKOTO MaTepHana, a TAKKe MOTyICHHUS
MPAKTUYECKUX YMEHUN U JEMOHCTPAIIUU MX BJIaJICHUEM TI0 PEe3yIbTaTaM BBITIOTHEHUS
nmabopaTopHBIX paboT MO AUCHUILINHE OCYIIECTBIIACTCS MOCIE U3JI0KEHHUS TEOPETUIECKOTO
Marepuaia Kaxiaou Temsl (cM. pazzaen 3).



B pamkax uacoB caMOCTOSATENILHOM pabOThl HA OCHOBE COTIACOBAHHOTO C IPETOIaBaTEIeM
pacrucaHus B OTIPE/ICIICHHOM KOMITBIOTEPHOM KJtacce (MM Klaccax) WHAWBUIYATbHO WIIH JUIS
IPYIIBI B IEJIOM OpraHu3yeTcst paboTa ¢ 6aHKOM TECTOBBIX 33JaHUI C MOMOIIBIO MOIYJIbHAS
00BEKTHO-OpHEHTHPOBaHHAs TuHamMuueckas yaeonas cpeqa MOODLE.

Ilpumep 3a0anusn 0na npomesHCcymounHo20 mecmupoeanus

Pacrioyoxkute B MpaBUILHOM MOPSIKE ATAIBI UCCICIOBAHUS TEPMOIMHAMHUYECKUX ITPOIIECCOB
HJIeaJTbHBIX Ta30B?
Br16epute o/1uH OTBET:
-~
a. 1 OnpenenuTh Ha4YaIbHBIE M KOHEYHBIE TTapaMeTphl pabodero Tena.
2 OnpenenuTh H3MCHCHHE BHYTPEHHEH YHEPTUH, SHTPOIIUH U BEJIMYUHY paOOTHI H3MEHEHHS 00beMa
rasa.
3 BrIBecTH ypaBHEHHE MPOIIecca, YCTaHABIMBAIOIIECE CBSI3b MEXK Ty HAYaTbHBIMU H KOHCYHBIMHU
napamMeTpamu pabodero Teia B JAaHHOM IIpoIiecce.
4 TToctpouTts miponiecc Ha PV- u TS-nuarpammax.
-~
b. 1 IToctpouts nporiecc Ha PV- u TS-anarpammax.
2 OnpenenuTh HavaJdbHbIE U KOHEUHBIEC TapaMeTphl paboyero Tena.
3 OmnpenenuTh U3MEHEHNE BHYTPEHHEN SHEPTHH, SHTPOIIMH U BEIMYMHY paObOThl H3MEHEHUs 00bemMa
rasa.
4 BpiBecTH ypaBHEHHUE IPOIIECCA, YCTAaHABIMBAIOLIEE CBSI3b MEX/1Y HAYaIbHBIMU U KOHEUHBIMU
napaMeTpamu paboyero Teja B JaHHOM IIpoILIecce.

C. 1 IToctpouts nporiecc Ha PV- u TS-auarpammax.
2 OmnpenenuTh HayalbHbIE M KOHEUHbIE ITapaMeTpbl paboyero Tea.
3 BriBecTH ypaBHEHHE TIpOLIECCa, YCTAHABIMBAIOIIEE CBSI3b MEXKY HaYaIbHBIMU U KOHEYHBIMHU
napameTpamu pabodero Teja B JaHHOM IpoLecce.
4 OnpenenuTh U3MEHEHHE BHYTPEHHEH SHEPTHH, SHTPOITUH M BEJIMYNHY pabOThl U3MEHEHHS 00beMa
rasa.
=
d. 1 Onpenenuth HavalIbHBIC H KOHSYHBIC ITAPaMETPhl paboUero Terna.
2 BoIBecTH ypaBHEHHE Ipoliecca, YCTaHABIMBAIOIIEE CBA3b MEX/Ty HaUJIbHBIMU U KOHEYHBIMU
napameTpamu pabouero Teja B JaHHOM IIpoliecce.
3 Ioctpouts mpouece Ha PV-u TS-auarpammax.
4 OnpenenuTb N3MEHEHHE BHYTPEHHEW SHEPTUH, SHTPOIIUHU U BEJIMYMHY PaOOThl H3MEHEHHs 00beMa
rasa.

(DTanonusii otBeT d)
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