MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUA
POCCHNCKOMU OEJIEPALINN

' ®DenepalibHOE TOCYIApCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE YUPEKICHHUE
BBICIIIETO 00pa30BaHuUs
«MarsuToropckuii rocy1apCTBEHHbIN TeXHUYECKU yHuBepcuteT um. I'.11. HocoBa»
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Yinr //crrm\"/:\‘%» VYTBEPX/IAIO
= 3 & H;l(‘)PH oro \REZ [Tupextop UI'IuT

. A. ITerTanes

13.02.2023 1.

PABOYASA TIPOT'PAMMA JUCHUITJIMHBI (MOAYJISA)

TEIIVIOTEXHHUKA U /IBHTI'ATEJIH BHYTPEHHEI' O CI OPAHHUA

Hanpasiienue noaroToBku (CrenuagbHOCTh)
21.05.04 I'opHoe aeno

HanpapnenHocTs (mpoduiib/criennanu3aliys) IporpaMmsl
["opHble MalHbI U 000pYJOBaHKE

YpoBeHb BrICIIEr0 00pa30BaHUS - CTICITHATIUTET

®opma 0OyueHus
3a04Has

Wuctutyt/ pakynprer MHCTUTYT TOPHOTO Jieia ¥ TpaHCIopTa
Kadenpa ["opHBIX MalIMH U TPAHCIIOPTHO-TEXHOJIOTHUYECKUX KOMILJIEKCOB

Kypc 3

MaruauTtoropck
2023 rox



Pabouass mporpamma coctaBiena Ha ocHoBe DPI'OC BO - choenuanurer mo
cnenuansaoctu 21.05.04 T'oproe neno (mpuka3z Munobpuayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouas nmporpamma paccMoTpeHa u 07j00peHa Ha 3aceiaHu| Kadeapsl [ OpHBIX MaIliuH U

TPAHCIOPTHO-TEXHOJIOTUIECKUX KOMIUICKCOB
10.02.2023, mpotokon Ne 4 %
3aB. kadenpoit .M. MaxwurtoB
\4
Pabouas nporpamma 0100peHa METOIMYECKON KOMUCCUEH I/II{[ZT

13.02.2023 r. npoTokon Ne 3 %
IIpencenarens N.A. IlpiTanes

Pabouas nporpamma cocrapieHa:

noueHt kapeapsl [MuTTK, %

KaHJI. TEXH. HAyK A.U. Kypoukun

Penensent: %7

3am HavyanpHuka KPI[-2 OO0 "OCK" / C.B.HemxkoB
=1/



JIner aktyaauzanuu padoueil mporpaMmbl

Pabouast mporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanusaruu B 2024 - 2025
y4eOHOM roJly Ha 3aceaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCTIOPTHO-TEXHOJIOTHYECKHUX

[Iporokonm ot 20 . Ne
3aB. kadeapoit A.M. MaxwutoB

Pabouas nmporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanusaruu B 2025 - 2026
y4eOHOM rojly Ha 3aceaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCIOPTHO-TEXHOJIOTHYECKHUX

IIporokon ot 20 . Ne

3aB. kadenpoii AM. MaxuTo

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM roJTy Ha 3aceqanuu Kadeapbl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHIECKUX

[Iporokonm ot 20 . Ne

3aB. kadeapoii AM. MaxuToB

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4e0HOM rojy Ha 3aceqanuu Kadeapsl [OpPHBIX MaIIWH U TPAHCIIOPTHO-TEXHOJIOTUIESCKUX

IIporokom or 20 . Ne
3aB. kadenpoii A.M. MaxuToB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanuzanuu B 2028 - 2029
y4eOHOM ToJly Ha 3aceaHuu KadeaApbl [ OpHBIX MAIllMH U TPAHCIOPTHO-TEXHOJIOTHICCKIX

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

PaGouas mporpamma nepecmMoTpeHa, oocyxaeHa u ogqoopena st peanuszanuu B 2029 - 2030
y4eOHOM roJly Ha 3aceaHuu Kadeapbl [ OpHBIX MAIllMH U TPAHCIOPTHO-TEXHOJIOTHICCKIX

[Iporokom ot 20 . Ne
3aB. kadeapoii A.M. MaxutoB

Pabouas mporpamma mepecMoTpeHa, o0cyxieHa u ooopena s peanmsanuu B 2030 - 2031
y4eOHOM ToJTy Ha 3acefaHuu Kadeapsl [ OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJOTHUECKUX

[IpoTtokonm ot 20 1. Ne

3aB. kadeapoii A.M. Maxuros




1 Ilesin ocBOEHMSI AMCUMILTAHBI (MOIYJISA)

dbopMupoOBaHUE y CTYJICHTOB 3HAHUN PaOOUMX TEIUIOBBIX IIPOIECCOB U 3aKOHOMEPHOCTEN
paboThl BUTATENEll BHYTPEHHETO CrOpaHWs MAaIIMH W OO0OpYIOBaHHS TOPHOAOOBIBAFOIINX
NPEINPUATHI

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MpOrpaMmbl

Huctunnuua TenjorexHuka M ABUTATENM BHYTPEHHErO CrOpaHHsS BXOJUT B 4YacTb
yueOHOTO0 11aHa (popMUpYyeMyI0 yYaCTHUKaMU 00pa30BaTebHBIX OTHOIICHUH 00pa3oBaTeIbHOM
MIPOrPaMMBI.

Jns  u3ydeHUs  JUCHMIUIMHBI ~ HEOOXOMUMBI  3HaHUS  (YMEHHs,  BIJIAJCHUSA),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3YyUCHUS JUCIUILTUH/ IPAKTUK:

dusuka

OTkpriTas pa3paboTKa MECTOPOKICHUH MOTE3HBIX HCKOMAEMBIX

MexaHu3anusi TOPHOTO MPOU3BOJICTBA

[ToxzemHast pa3paboTKa MECTOPOKICHHUHN ITOJIE3HBIX HCKOTIAEMBIX

3uanus (yMEHHUs, BIaJICHUs), MOTYYCHHbIE IPU U3yYECHUU JAHHOW JUCLUILIUHBI OyIyT
HEOOXOAUMBI JIJIsl U3YUSHHST TUCIUTUINH/TIPAKTHK:

KoHcTpynpoBanue ropHbIX MaliuH U 000py10BaHUS

['py3omoabeMHbie MAIIMHBI U MEXaHU3MBI

["opHbIe MamMHBI 1 000PY0BaHUE MTOI3EMHBIX TOPHBIX padoT

Mexanudeckoe 000pyI0BaHUE KaphEPOB

Mexannueckoe 000py1oBaHUE 000raTUTENBHBIX (hadpUK

TpaHCIOPTHBIE CUCTEMBI TOPHBIX TPEATNPUATHIA

TexHOIOorHsI MAIIUHOCTPOCHHUS

3 Komnerenuun ody4arouierocsi, popMupyemMbie B pe3ybTaTe 0CBOCHHUS

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYEMbIe Pe3yJabTAThl 00yUeHHu s

B pesynbrare ocBoeHus aucuMIIMHBL (Monyns) «TemoTexHuka W ABUTATENH
BHYTPEHHET0 CrOPaHUs» 00yJaroIuics JoKeH 001aaTh CIeAYIOIUMU KOMIETEHIUSIMMU:

KOI[ HHIUKaATOpa I/IHI[I/IKaTop JOCTHIXXCHHA KOMIICTCHIINN

IIK-1 Cnocoben pa3pabaTeiBaTh MPOEKTHbIE HWHHOBAIL[MOHHBIE PEIICHUS O MOJEPHU3ALUU
TOPHBIX MAalIMHBI U 000PYAOBaHMS PA3IMYHOTO (DYHKIIMOHAJIBHOTO HAa3HAYEHMS B Pa3IMUHBIX
KJIMMaTUYECKHUX, TOPHOT€OJOTHYECKUX M TOPHOTEXHUUECKUX YCIOBUSIX

IK-1.1 OOGOCHOBBIBAET TEXHOJIOTUIO U MEXAHMU3ALUIO TOPHBIX pPabOT, METO/bI
npoMIAKTUKU aBapuil MaIlIMH U 000pyI0BaHUS, CIIOCOOBI JIMKBUIAIMU UX
OCJIECTBUNI

I1K-1.2 Hcnonp3yer mudpoBsle  MH(POPMAITMOHHBIE TEXHOJIOTHH pu
IPOSKTHPOBAHUHN TOPHBIX MAIIHH M 000D YIOBaHHS




4. CTpyKTypa, 00b€éM U coepkaHne TUCHHUIINHBI (MOLYJIs)
OO01mas TpyI0eMKOCTb TUCIUIUIMHBI COCTABIIACT 4 3a4eTHBIX eaquHuI] 144 akas. 4acoB, B TOM YHCIIE:
— KOoHTakTHas padora — 10,7 akaz. 4acos:
—ayautopHas — 10 akaj. 4acos;

— BHeayautopHas — 0,7 akaj. 4acos;
— caMmocTosTenbHas padora — 129,4 akas. yacos;
— B opMe nmpakTudeckoii moarorosku — 0 akaj. yac;

— IMOATOTOBKA K 3auéTy — 3,9 aKkaj. yac
dopma aTTecTaluuu - 3a4eT

AynuropHas g
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
Pa3nen/ Tema 2 (B axaz. wacax) & E‘ Bun . KOHTPOIIA Kon
R —— > g © | caMoCTOATENLHO | yemeBaeMOCTHH |
0 & paboThI TIPOMEKYTOYHOH
na6. | mpakr. | €8
Tek. e aTTeCTaluH
3aH. 3aH. | O &
1.
CamocrosTenpHOE
u3ydyeHue yueOHoi
W Hay4HOU
JIUTEPATYpPBL.
[Tonck
JIOTIOJTHUTEIbHON
nHdopmanuu o | MHamBumyanbHOE
Teme (paboTta ¢ cobecenoBaHue. MK-1.1
1.1 OCHOBBI TETIIOTEXHUKH 3 2 4/2,41 20 | oubmuorpadpuuec | HMuauBumyanbHOE HK-l' 2’
KUM MaTepuajIaMi, coo01eHue Ha '
C JJIEKTPOHHBIMHU 3aHATHH.

Ooubimorexamu U
30P,
UH()OPMAIIMOHHO-
KOMMYHHUKAI[IOHH
b€ CeTH
WnTepner).




1.2 TexHomorus

JABUTATCIICCTPOCHUA

20,4

CamocrosTenpHOe
n3ydeHue yueOHoM
U HAyIHOH
JIATEPaTyphIL.
Iounck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
TeMe (paboTa ¢
oubimorpaguuec
KAM MaTepuaiaMu,
C JJIEKTPOHHBIMHU
oubimorexamu u
30P,
UH()OPMAIIMOHHO-
KOMMYHHKAIIOHH
bI€ CeTU
WnTepner).
[Noaroroska k
1abopaToOpHBIM
3aHATHSM.
[Monroroska x
NPaKTUYECKOMY
3aHATHUIO U
BBINOJIHEHNE
MIPAaKTHIECKUX
pabor.

WnnuBuayansHoe
cobeceoBaHNE.
WnnuBuayansHoe
cooOuieHue Ha
3aHATHM. 3alIuTa
1a60paTOPHBIX
pa6ort. IIpoBepka
UHUBUIYaTbHOTO
3a7aHus ¥ ero
3aIuTa.

MK-1.1,
IK-1.2

1.3 Teopus
HPOLIECCOB

pabouunx

JBUATATEICH

BHYTPCHHETO CTOpaHUA

20

CamocrosTenpHOe
H3yuYeHHEe yueOHOU
U Hay4HOH JIUTEpa-
Typsl. [Touck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
Teme (paboTa ¢
oubnnorpaguuec
KAM MaTepuallaMH,
C JJIEKTPOHHBIMHU
Ooubimorexamu U
30P,
UH()OPMAIIMOHHO-
KOMMYHHUKAI[IOHH
b€ CeTH
WnTepner).
[MoaroroBka k
1abopaTopHBIM
3aHATHSM.
ITonroroBka x
NPaKTUYECKOMY
3aHATHUIO 1
BBINOJIHCHHE
MIPaKTHYECKUX
pabor.

WnnuBunyansHoe
cobeceloBaHue.
WnnuBunyansHoe
CcOoO00IIeHNE Ha
3aHATHH. 3aluTa
71a00paTOPHBIX
pabor. IIpoBepka
WUHIIUBULYaJIbHOTO
3aJaHUs U €ro
3aIIHTa.

[K-1.1,
MK-1.2




CamocrosTenpHOe
n3ydeHue yueOHoH
U HAyIHOH
JIATEPaTyphIL.
Iounck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
TeMe (paboTa ¢

pabot

oubnmorpadpuuec | MuauBumyaibHOE
KAM MaTepuaiamu, | cobecenoBaHue.
C aMeKTpoHHBIMU | MHamBuIyansHOe
14 KoncTpymposaiic OMOIMOTEKAMU U COOOIIEHHE Ha
. 20P, 3aHATHH. 3aluTa I1K-1.1,
JIBUTATEICH BHYTPEHHETO 20
cropanms UH()OPMAIIMOHHO- 1a60paTOPHBIX IK-1.2
KOMMYHHKAIMOHH | pabor. [IpoBepka
bI€ CETH UHUBUIYaTbHOTO
WnTepner). 3a/laHUs U €TO
[Noaroroska k 3aluTa.
1abopaToOpHBIM
3aHSATUSAM.
[Monroroska x
IPaKTUIECKOMY
3aHATHUIO U
BBITIOJTHEHNE
MIPAaKTHIECKUX
pabor
CamocrosTenpHOe
H3yuYeHHEe yueOHOU
U Hay4yHOU
JATEPaTypHL.
[ouck
JIOTIOJTHUTENLHOM
UH(}OPMAIHH 10
teme (pabota ¢
6ubmuorpaduuec | VuausumyaabHOE
KAM MaTepuajiamu, | cobecenoBaHHe.
C MEKTPOHHBIMU | WHAMBUIYyanbHOE
OUOINOTEKAMU U coo0IIeHNE Ha
. S50P 3aHATHH. 3aluTa T1K-1.1,
1.5 Ilunamuika nBUraTenci 20 ’
UH()OPMAIIHOHHO- 11a00paToOpHBIX IK-1.2
KOMMYHHKAIIMOHH | paboT. [IpoBepka
BI€ CETH MHIUBHIYATBHOTO
WurepHer). 3aJaHus U €ro
[MoaroroBka k 3aIuTa.
1abopaTopHBIM
3aHSITHSIM.
ITonroroBka x
PaKTHIECKOMY
3aHATHUIO U
BBITIOJTHEHNE
MIPAaKTHYECKUX




1.6 ArperaTbl
JIBHATATEIICH

HajIyBa

20

CamocrosTenpHOe
n3ydeHue yueOHoH
U HAyIHOH
JIATEPaTyphIL.
Iounck
JIOTIOJTHUTENBHOM
UHPOPMALIUH T10
TeMe (paboTa ¢
oubimorpaguuec
KAM MaTepuaiaMu,
C JJIEKTPOHHBIMHU
oubimorexamu u
30P,
UH()OPMAIIMOHHO-
KOMMYHHKAIIOHH
bI€ CETH
WnTepner).
[Noaroroska k
1abopaToOpHBIM
3aHSATUSAM.
[Monroroska x
IPaKTUIECKOMY
3aHATHUIO U
BBITIOJTHEHNE
MIPAaKTHIECKUX
pabot

WnnuBuayansHoe
cobeceoBaHNE.
WnnuBuayansHoe
cooOuieHue Ha
3aHATHM. 3alIuTa
1a60paTOPHBIX
pa6ort. IIpoBepka
UHUBUIYaTbHOTO
3a7aHus ¥ ero
3anmra

MK-1.1,
IK-1.2

1.7 Cucremsl aBuraTeiiei

CamocrosTenpHOe
H3yuYeHHEe yueOHOU
U Hay4yHOU
JATEPaTypHL.
[ouck
JIOTIOJTHUTENLHOM
UH(}OPMAIHH 10
teme (pabota ¢
oubnnorpaguuec
KAM MaTepuaiaMmu,
C 3JICKTPOHHBIMH
OnOIMOTEKaMHU U
30P,
UH()OPMAIIHOHHO-
KOMMYHHKAITHOHH
BI€ CETH

WurepHer).
[MoaroroBka k
1abopaTopHBIM
3aHSITHSIM.
ITonroroBka x
PaKTHIECKOMY
3aHATHUIO U
BBITIOJTHEHNE
MIPAaKTHYECKUX
pabor.

WnnuBunyansHoe
cobeceoBaHue.
WnnuBunyansHoe
c0-00IIeHNe Ha
3aHATHH. 3aluTa
11a00paToOpHBIX
pa6or. [TpoBepka
WHIUBUIYaTBHOTO
3aIaHMs U €T0
3aIIHTa.

MK-1.1,
IK-1.2

1.8 3auer

ITpopaboTka
TEOPETHYECKOTO
Mmarepuana u
BBITIOJTHEHHBIX
1a60paTOPHBIX
pabot

WunuBunyansHOE
cobecenoBanme

IK-1.1,
MK-1.2

Hroro no pazgeny

6/2,41

129,4

Uroro 3a cemectp

6/2,41

129,4

3a4€T




HTtoro mo aucruminHe

6/2,41

129,4

3a4€T




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

1. TpagumuonHele 0Opa3oBaTeNbHBIE TEXHOJOTMH OPUEHTUPYIOTCS Ha OpraHU3alUIo
00pa3oBaTEeNBHOIO  MpoOIecca, MPEANONIATAONIYI0 MPSAMYI0  TPAaHCISALMIO 3HAHUM  OT
npenojaBaTesis K CTyleHTY (IMPEeuMYILEeCTBEHHO HAa OCHOBE OOBSICHUTEIbHO-UIUTFOCTPATUBHBIX
METOAOB 00y4eHus1). YueOHasi e TeNbHOCTh CTYJJeHTa HOCHT B TaKUX YCJIOBHUSX, KaK MPaBHJIO,
PENpPOAYKTUBHBIN XapakTep.

@®opMbl y4EOHBIX 3aHATUH C UCTIOIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOTHIL:

WudopmanvonHass Jiekuuss — MOCIEAOBAaTEIbHOE HW3JI0KEHHWE MaTepuaiga B
IUCUUIUIMHAPHOW JIOTHKE, OCYIIECTBISIEMOE IPEHMYILECTBEHHO BEpOAIbHBIMU CpPEICTBAMU
(MOHOJIOT IperoaBaTes).

[TpakTHueckoe 3aHsTHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUN M HABBIKOB I10
IIPEIOKEHHOMY aITOPUTMY.

2. Texnonoruu npoOiIeMHOr0 OOy4YEHHUsS] — OpraHu3alus 00pa30BaTEeIBLHOrO Mpolecca,
KOTOpas MpearnoiaraeT MOCTAaHOBKY IMPOOJIEMHBIX BOIPOCOB, CO3JaHNE y4EOHBIX MPOOIEMHBIX
CUTYaIUH JIsl CTUMYJIMPOBAHUS aKTUBHOMW IMO3HABATEIBHOMN I€ATEIHHOCTHU CTYICHTOB.

®opmbl yueOHBIX 3aHATHH C UCTIOIH30BAHUEM TEXHOJIOTHIA TPOOIEMHOTO O0YUIEHUSI:

[IpoGnemHass nekuusi — U3MOXKEHUE MaTepuana, Mpeanoiaralomiee MOCTaHOBKY
NpOOJEMHBIX M JUCKYCCHOHHBIX BOIIPOCOB, OCBEIICHWE pA3JIMYHBIX HAYyYHBIX I1OJXOJOB,
aBTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C PA3IMYHBIMA MOJEISMHU HHTEPHPETAUU H3y4aeMOTo
MaTepuaia.

[TpakTueckoe 3aHsATHE B ¢opMe MNpPaKTUKyMa — OpraHu3anus ydeOHOW paboThl,
HalpaBJieHHAsT Ha pelIeHUE KOMIUIEKCHOW Y4eOHO-TIO3HABAaTENbHOW 3ajaud, TpeOyromend OT
CTYJCHTa IPUMEHEHUS KaK HAyYHO-TEOPETUYECKUX 3HAHUMN, TaK U IPAKTUYECKUX HABBIKOB.

3. TexHonornn MpPOEKTHOTO OOyYEHHS — OpraHU3aIys 00pa30BaTENLHOTO MpoIecca B
COOTBETCTBUM C QJITOPUTMOM IIO3TAITHOIO PELICHUs NPOOJEeMHOH 3a7aud WM BBIMTOJIHEHUS
yueOHoro 3aianus. [IpoexT npeanonaraer COBMECTHYIO y4e€OHO-TIO3HABATENbHYIO 1€ATEIbHOCTh
IPYIIIBl CTYJCHTOB, HANIPABJICHHYIO Ha BBIPAOOTKY KOHLEMIMM, YCTAaHOBJIECHUE IieNeil U 3aaad,
(GOpMYIIMPOBKY O0XHJIa€MbIX pE3yJbTaTOB, OMNpPEJIEICHUE IPUHIUIOB U METOAMUK PEUICHUS
MOCTABIIEHHBIX 3aJ]a4, IUIAHUPOBAaHHE XoOJa pabOThl, MOWUCK [OCTYMHBIX M ONTHMAJbHBIX
pPECYpCOB, MO3TANHYIO pEaIU3alUI0 IJIaHa pabOThl, MPE3EHTALUIO PEe3yJIbTaTOB pabOThI, UX
OCMBICJIEHHE U peIIEKCHIO.

OCHOBHOM THII IPOEKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa MNpuOMmkeHa K ¢GopMmary HaydHOro
UCCIIEIOBaHMs (10Ka3aTeNbCTBO AKTYyaJIbHOCTH TEMbI, OMNPEJCIICHUE HAy4YHOH MpoOsIeMsbl,
npeaMera U oObeKTa HCCIelOBaHMs, LelNed M 3ajJad, METOJO0B, MCTOYHMKOB, BBIIIBUKEHHE
TUIOTE3bI, 00001IEHIE PE3YIbTAaTOB, BBIBObI, 0003HAYEHHE HOBBIX ITPOOIIEM).

4. VlnTepakTUBHBIE TEXHOJOTMM — OpTraHU3alys 00pa3oBaTeNbHOTO Mpoliecca, KoTopas
MpeJiroJiaraeT akTUBHOE U HEJIMHEIHOE B3aMO/IEWCTBHE BCEX YUYACTHUKOB, JOCTHKEHHE Ha ITON
OCHOBE JIMYHOCTHO 3HAUYMMOro JUIsi HHMX oOpa3oBaTeslbHOro pesynpTata. Hapsny co
CHEIHATM3UPOBAHHBIMU ~ TEXHOJOTHSIMH  TaKOro  poJa  MPUHIMI ~ UHTEPAKTUBHOCTH
NPOCIIeKUBAETCSI B OOJBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJOTHH.
HHTepakTUBHOCTD MOAPa3yMeBaET CyOBbEKT-CyObEKTHbIE OTHOIIECHUS B X0Ji€ 00pa30BaTeIbHOTO
npoliecca u, Kak ciecTBrue, (oOpMUpPOBaHKE cCaMOpa3BUBarOIEics HHPOPMAITHOHHO-PECYPCHOM
CpeIbl.

®opMbl yUEOHBIX 3aHSATHI C MCMOJIB30BAHUEM CIEIHATU3UPOBAHHBIX WHTEPAKTHBHBIX
TEXHOJIOTHI:

Jlexuust «oOpaTHOM CBA3M» — JEKIHUSA—TIPOBOKAIMA (M3JI0KEHHE MaTepualia ¢ 3apaHee
3a-TTAHUPOBAHHBIMHU ommubOKamn), JIEKIus-0ecena, JIEKIUS-TUCKYCCHS,
JEKIUS-TIPECCKOH(PEepEHIINS.

5. HHdopMannoHHO-KOMMYHHKAIIUOHHBIE ~ O0pa3oBaTelbHBIE  TEXHOJOTHH  —
opraHu3aiys 00pa3oBaTebHOrO MPOLECCca, OCHOBaHHAsI HA TIPUMEHEHUHT



CHEIMATM3UPOBAHHBIX IPOTPAMMHBIX CPEJl M TEXHUYECKUX CPEICTB paboThl ¢ MHGOpMAIUEH.
®opMbl Yy4eOHBIX 3aHATHH C HCIOJIb30BAHHEM HH()OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTHH:

Jlekuus-Busyanu3anus. — HW3JI0KEHUE COJEpKaHUS COMPOBOXKAACTCS IMPE3CHTALIMEH
(memoHcTpauenl yueOHbIX MaTEPHAIIOB, MPEJICTABICHHBIX B Pa3JIUYHBIX 3HAKOBBIX CHUCTEMAaX, B
T.4. WUTFOCTPATUBHBIX, TPAaUUECKUX, AYANO- K BUJICOMATEPHAIIOB).

[TpakTdeckoe 3aHsATHE B (QopMe TMpe3eHTalMu — MPEACTABICHUE PE3YIbTaTOB
MPOEKTHOM WJIM MCCIEA0BATEIBCKON AEATEIbHOCTU C MCIOJIb30BAHUEM CIEIIMATU3UPOBAHHBIX
[IPOrPAMMHBIX CPE/I.

6 YueOHO-MeTOANYEeCKOe 00ecnevyeHue CaMOCTOSITeIbHOI padoThI 00y4Yalommxcst
[IpencraBneHo B mpuiaoKeHUH 1.

7 OueHOYHbIE CPEACTBA JAJI IPOBeAeHHS MPOMEKYTOYHOM aTTeCTAUN
[IpencraBieHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe U HHPOPMALMOHHOE 00ecTieyeHue THCIUILTHHBI (MOTYJI51)

a) OcHoBHas auTEparypa:

1. Simanun, A. W. JIlunamuKka NOpIIHEBBIX JBUraTeIe BHYTPEHHETO CrOpaHus | yueOHUK
[ A. . SImanun, B. A. XKykos, C. O. bapeinankos. — Cankr-IlerepOypr : Jlans, 2020. — 592 c.
— ISBN 978-5-8114-4679-7. — TekcT : saekTpoHHbI // JlaHb : 3J1eKTPOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/140748 (mata oGpamenus: 01.06.2020). —
Pexxum noctymna: 1715t aBTOpU3. OJIb30BaTENEH.

2. Uctopus co3nanus JBUTATEINSE BHYTPEHHETO CropaHus. BeuHblil aBurarens : yueOHOe
nocodue / O. E. Aunpycenko, C. E. Aunpycenko, C. O. Bappimiaukos, 0. . MatBeeB. —
Cankr-Ilerepoypr : Jlamp, 2019. — 336 c. — ISBN 978-5-8114-3390-2. — TekcT :
anekTpoHHeii /[ JlaHb : JNIEKTPOHHO-OnMOMmoreynass  cucreMa. —  URL:
https://e.lanbook.com/book/115485 (mata ob6pamienus: 01.06.2020). — Pexum mocryma: st
aBTOPU3. MOJIb30BATENIEH.

3. Kpyrnos, I'. A. Terorexnuka : yueonoe nmocodue / I'. A. Kpyrnos, P. U. Bynrakosa,
E. C. KpyrnoBa. — 2-e u3na., crep. — Cankr-IlerepOypr : Jlans, 2012. — 208 c. — ISBN
978-5-8114-1017-0. — Tekcr : anektpoHHbIit // JIaHb : 3NEKTPOHHO-OUOIMOTEYHAS CHCTEMA. —
URL.: https://e.lanbook.com/book/3900 (nata obparenus: 01.06.2020). — Pexxum moctyma: s
aBTOPH3. IT0JIb30BATEIEH.

4. Teruorexuuka. IIpaktiueckuit kypc : ydeObHoe mocobue / I'. A. Kpyrmos, P. 1.
Bynrakosa, E. C. Kpyrnosa, M. B. Aunpeea. — Cankrt-IletepOypr : Jlanp, 2017. — 192 c. —
ISBN 978-5-8114-2575-4. — Tekcr : anexTpoHHBIH // JlaHb : 3J€KTpOHHO-OMONMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/96253 (nata obpamenus: 01.06.2020). — Pexum
JOCTYMA: /Ui aBTOPU3. MTOJIb30BaTENEH.

0) JlomotHuTeILHASI TUTEPaTypa:

1. ABromoOwmibHBIe aBuratenu ¢ Typoonamaysom / H.C. Xauun, 3.B. A6ontun, b.®.
JlsmueB u ap. — M.: Mammnoctpoenne, 1991. — 336 c.

2. ABTOMOOMITBHBIN cripaBoYHUK. [1ep. ¢ anri. 1-e pycckoe nza. — M.:

3. benos II.M. u ap. [isuratenu apmeiickux mammus: Y.1. Teopus. — M.,1971. - 512 c.
Y.2. KoHcr-pykuus u pacuet. — M., 1972. — 568 c.

4. Buxept M.M., I'pynckuit FO.I'. KoHcTpyrpoBaHue BITyCKHBIX CUCTEM OBICTPOXOJIHBIX
nusene. — M., 1982, — 148 c.

5. TopoynoB B.B., Ilarpaxamsiiee H.H. TokcuunocTs nBurareneid BHYTPEHHETO
cropanusi: Yue0. mocooue. — M.: M3a-Bo PY/IH, 1998. — 214 c.

6. JIBurarenu BHyTpeHHETo cropanus. JlmHamuka u koHcTpyupoBanue /Ilon pen. B.H.
Jly-xanuna. — M.: Beicmas mk., 1985. — 319 c.



7. JlBurarenu BHyTpeHHETO cropaHusi. KoHCTpyHpoBaH#e U pacueT Ha MPOYHOCTH MOPIIHEBIX U
koMOunupoBanubix asuratencii / Ilox pexm. A.C. Opmuna u M.I. KpyrmoBa. - M.:
MammuHo-ctpoenue, 1984. — 383 c.

8. JlBurarenu BHyTpeHHero cropanusi. CHCTeMbl MOPIIHEBBIX W KOMOMHHPOBAHHBIX
nsurateneit / [Tox pen. A.C. Opauna u M.I'. Kpyriosa. - M.: Mammnoctpoenue, 1985. — 456 c.

9. Jlpuratenu BHYTPEHHEro cropaHusi. Teopusi MOPIIHEBBIX W KOMOWHUPOBAHHBIX
nsurateneit / [Tox pen. A.C. Opauna u M.I'. Kpyriosa. - M.: Mammnoctpoenue, 1983. — 375 c.

10. JlBurarenu BHyTpeHHero cropanus. Teopust pabounx mpomeccoB / ITox pex. B.H.
Jlykanuna. — M.: Beicmas mik., 1985. — 369 c.

11. ITokporckuii I'.Il. DnekTpoHuka B cHCTeMaxX IOJayd TOILJIMBA aBTOMOOMJIBHBIX
nsurareneit. — M.: MamuHoctpoenue, 1990. — 176 c.

12. TlocnenoB JI.P. KoHcTpykius nurareneii BHYTPEHHEIO CTOPaHHS CBO3IYIIHBIM
oxJiax-aeHueM. — M.: MammnaocTpoenue, 1973. — 352 c.

13. CoBpemeHHBIE TOIXOMBI K CO3JAHHIO AM3ENEH /s JIETKOBBIX aBTOMOOMWIEH U
MaJIOTOHHAKHBIX Tpy30BUKOB / A.Jl. biunos, I1.A. T'ony6es, 10.E. JIparan u ap. ITox pexa. B.C.
[TaronoBa u A.M. Muneea. — M.: HULI «mxenepy», 2000. — 332 c.

14. ToruBHAsS YKOHOMUYHOCTh aBTOMOOMIIEH ¢ OeH3uHOBBIMU jBuratessivu /Ilox pen.
. Xwnnu-apaa, Jx. Cnpunrepa; [lep. ¢ anrn. — M.: Mammnoctpoenne — 1988. — 504 c.

B) MeToauveckne yKasaHus:

1. Ilpoxomenko, H.M. TepmoauHamuueckuid pacyeT HIACAIU3UPOBAHHOIO LHUKJIIA
MOPIIHEBOTO JABUraTessl BHYTPEHHEr0 CropaHus. [ DJIeKTPOHHBINH pecypc] — DIIEeKTpOoH. JaH. —
M. : HzparensctBo "JlaGopartopus 3Hammii", 2015. — 146 c. — Pexum nocryma:
http://e.lanbook.com/book/70782 — 3aru. ¢ skpana

2. Jlorunos, B. C. IlpakTukyM 1O OCHOBaM TEIUIOTEXHHKH : yueOHoe mocodue / B. C.
Jlorunos, B. E. FOxHOB. — 2-¢ u3., ucnp. u non. — Cankr-IlerepOypr : Jlans, 2019. — 128 c.
— ISBN 978-5-8114-3377-3. — Tekcr : snekrponusiii // JlaHp : 37eKTpOHHO-OHMOIHOTEUHAS
cuctema. — URL.: https://e.lanbook.com/book/112679 (nata obpamenus: 01.06.2020). — Pesxxum
JOCTYTA: JUIsSI aBTOPU3. TTOJIb30BATEIEH.

r) [Iporpammuoe o6ecnneuenne u UHTEpHET-pecypcsl:

IIporpamMmmHoe obecnieueHue

Haumenosanwue [10 Ne noroBopa Cpox aeicTBus IMLEH3UU

7Zip ¢B0001HO pacnpocTpaugemoe I10 0eccpovHO

FAR Manager cB0OOAHO pacrpocTpansemoe [10 OECCPOYHO

ACKOH Kommnac

3D 516 J-261-17 ot 16.03.2017 6eccpodHo
IIpodeccnonanbublie 0a3bl JAHHBIX M HH(OPMaAIMOHHBIE CIIPABOYHBIE CHCTEMbI

Hassanue xypca CchlIKa

®denepallbHOE TOCYIAPCTBEHHOE OIOKETHOE YUPEKICHHE

«DenepanbHbIA HHCTHUTYT npomsitennoi|URL: http://www1.fips.ru/

COOCTBEHHOCTH)

Nudopmanmonnas cucreMa - EnWHOE OKHO JOCTyma K URL: http://window.edu.ru/

nHGOPMAIMOHHBIM Pecypcam

[Touckosas cucrema Axagemus Google (Google Scholar) |URL.: https://scholar.google.ru/




HanmonansHas napopManmionHo-aHanuTuyeckas cucremalURL:
— Poccuiickuii nagekc Hayunoro nutuposanust (PUHLL)  |https://elibrary.ru/project_risc.asp

DjexkTpoHHas 0a3a mepHoaMYecKMx u3ganuii East View
Information Services, OO0 «MUIBHUC»
9 MarepHaJIbHO-TeXHHYECKOE 00ecneueHne U CIUILINHBI (MOTYJIs)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecIedeHne JUCIUIUINHBI BKITFOUACT:

1. YyeOHuble aynuTOpuH AJIsl POBEACHUS 3aHATHIA JIEKIIMOHHOTO TUIA: MYJIbTHMEIHIHbIC
Cpe/cTBa XpaHEHHsI, IIepeIadn 1

npezcTaBiIeHus HHQOpMaIH

2. YueOHbIC ayqUTOPUU IS TIPOBEICHHS TMPAKTHYECKUX 3aHSATHHA, TPYIIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIbTALUH, TEKYIIET0 KOHTPOJIS 1

POMEKYTOUHON aTTeCTallMu: TepCOHaIbHbIe KoMIbIOTephl ¢ maketom MS Office,
BBIXOJIOM B VIHTEpHET U C IOCTYNOM B 3JIEKTPOHHYIO HMH()OPMAIIMOHHO-00Pa30BaTENbHYIO CPELy
YHUBEPCHUTETA

3. AyauTopuu Isl CaMOCTOATENBHON pabOThl: KOMIIBIOTEPHBIE KIIACCHI; YATAIBHBIC 3aJIbI
OMOIMOTEKH: TIEpCOHANIbHBIE KOMITBIOTEPHI ¢ TakeToM MS Office, BbI-

x070M B MHTEpHET M ¢ JOCTYNOM B AJIEKTPOHHYIO WH(POPMAIMOHHO-00pa30BaTEIbHYIO
Cpely YHHBEpPCHTETA

4. Tlomemenue sl XpaHEHUS H MPOPUIAKTUYECKOTO OOCITY)KUBAaHHUS Y4eOHOTO
obopynoBanus: CTeIaxu sl XpaHSHUsT YUeOHO-HATIISIHBIX TIOCOOHH 1

V4eOHO-METOTUYECKOW TOKVMEHTATTAN.



Mpuioxkenne 1

6 YueOHO-MeTOAMUYECKOE 0O0ecTIeueHHe CAaMOCTOSITeIbHOMH PadoThl

ITo nucuumnne «Temnorexuuka u JJBC» npeaycMoTpeHa ayauTopHasi 1 BHEAy IUTOPHAS
caMmocTosiTeNbHas paboTa 00y4JarOMIMXCsl.

CamocrosiTenbHas padoTa 10 OCBOCHHUIO AUCIUILUIMHBI HEOOXO0IUMa JUIs yrITyOJICHHOTO
U3y4eHHs Matepuaina kypca. CamocTosTensHas padoTa CTyICHTOB periiaMeHTUpyeTCs rpadukamMu
y4eOHOT0 MpoLecca U CaMOCTOSITEILHON pabOTHI.

CamocrosTensHas pa60Ta CTYACHTOB COCTOUT M3 CIICAYIOIIHUX B3aNMOCBA3AHHBIX YyacTen:

1) U3yueHue TeOPETHIECKOTO MaTepuraia B hopme:

e (CamocTosTenbHOE H3yueHne Y4eOHOM U HayYyHO JTUTEepaTyphl O TeMe

e [louck pomonHUTENbHOW WHpOpMaMK 10 Teme (pabora ¢ OubmHorpaduvecKkum
MaTepualaMH, c AJIEKTPOHHBIMH O6ubanoTekaMu u 90P,
nH(}OPMallMOHHO-KOMMYHUKAIIMOHHBIE ceTH MIHTEepHeT).

OcTtaro4Hble 3HAaHUS OMPEIEISIIOTCS pe3yIbTaTaMu CIayy dK3aMeHa.

2) TToaroToBka K 1a00pPaTOPHBIM 3aHITUSAM U BBITIOJHEHHE JTAOOPATOPHBIX PadOT.

3) BoinonHEeHWe TECTOBBIX 3aJaHUN HA YKPEIUICHHE TEOPETHYECKOTO JIEKIIHOHHOTO
MaTepuaia.

CaMocTosiTenbHast paboTa BBIIOIHIETCS CTYyJIEHTAMH Ha OCHOBE y4e€OHO-METOINYECKUX

MaTCepraJIOB JUCHUIIINHBI, TIPUBCACHHBIX B pa3JCiIc 7.

Tembl 17151 MPOBEPKU CAMOCTOATEIBHON PadOTHI CTY/IEHTOB

OCHOBBI TEIIOTEXHUKH

TexHonorus IBUTraTeeCTpOCHUS

Teopust pabourx mpoIECCOB ABUTATENICH BHYTPEHHETO CTOPAHUS

KonctpynpoBanue qBurateneit BHyTpEHHEro CropaHus

JnHamuka nBuratenei

Arperatsl HaJlTyBa ABUTaTeNen

CucreMsl JBUTATENEH

ABTOMAaTHYECKOE PETYIMPOBAHUE U YIIPABICHUE ABUTATENIC BHYTPEHHETO CrOpaHus
OCHOBBI HAYYHBIX HCCJIEOBAaHUI U UCTIBITAHUMN ABUTATEIEH

CoNoOR~WNE



IIpuaoxenne 2

7 OueHo4YHbIe CPeACTBA /1Jisl IPOBeIeHUs POMEKYTOUHOM aTTecTaluu

HpOMe)Ky'TOLIHaH arTecTanuda UMECT LCJIBIO OMPEACIUTD CTCIICHD JOCTHXKCHUSA 3allJIaHUPOBAHHBIX

Pe3yabTaTOB 00YyUEHUS 10 AUCHUILTHHE (MOAYIIO) 32 IEpHO]] 00YUEHUS U TPOBOIUTCS B (hopme

OK3aMCHa.

a) Ilnanupyemble pe3yabTaThbl 00y4eHHsS] M OLICHOYHbIE CPeACTBA I IPOBeIeHHU s

l'lpOMe)KyTO‘IHOi/i arrecranmum:

Kon
WHJIUKaTOpa

I/IH,I[I/IKaTop JOCTHIXKCHUA KOMIIUTCHIIMHN

OneHouHble cpeacTBa

IIK-1 Cnocoben pa3paﬁaTblBaTb MPOCKTHLIC HHHOBAIIHOHHBIC PCIICHUSA 110 MOJACPHU3AIIUHN
TOPHBLIX MAIIMHBI U 060py}10BaHl/lﬂ Pa3Ju4YHOro (l)yHKIII/IOHaJILHOFO Ha3HA4YCHHUA B Pa3/IMIHbIX

KIUMATHYIE€CKHUX, TOPHOI€OJIOI'HY€CKUX U TOPHOTEXHUYECCKUX YCJIOBUAX

IK-1.1

OOO0CHOBBIBAET TEXHOJIOTHIO U
MEXaHHU3aIInr FOpHI)IX pa60T, METOAbI
MPOPUIAKTUKH aBapUil MAIIMH U
000pyI0BaHUs, CIOCOOBI IUKBUIAIIUN X
MOCJIECTBUH

1.

o s

10.

11.
12.
13.

TepMoauHaMUUECKHE OCHOBBI
JIEHCTBUTEBHBIX MPOILIECCOB U
[IUKJIOB;

[TokazaTenu TepMOAMHAMUYECKON U
TEXHUKO-DKOHOMHYECKON

3¢ (HEeKTUBHOCTH IIUKIIOB U
JIBUTaTEIICH;

TomnnuBa ¥ OKUCIUTENH;
TeMI0(U3NIECKUE CBOMCTBA ra30BhIX
cMecel;

[Ipomeccrl ra3oo0MeHa B ABUTATEISX;
[Ipouieccrl cMeceoOpa3oBaHus U
CrOpaHusi;

OCHOBBI TEOPUU TOPEHUS TOTUIUB B
Kamepax CropaHus JBUTATENCH;
OO0pazoBaHne TOKCHYHBIX BEIIECTB U
CHOCOOBI CHM)KEHUS UX BHIOPOCOB,
ITyMa U IBIMHOCTH;

WNunukaropueie U 3¢ deKTUBHbIE
MOKa3aTeNu;

DKCITyaTallMOHHbIE PEKUMbI paOOTHI
Y XapaKTEepPUCTUKH JIBUTATENEH;
TennoBoii 6anaHC U TEMJI000MEH B
JIBUTATETISX;

Hannys nBurareneii;

BropuuHoe ncnonb30BaHNUE TEIIOTHI;
DHEPreTUYeCKUii METO/1 aHAIN3a

3¢ (HEKTHBHOCTH TPOIECCOB;




Kon
WHIUKaTOpa

HNuaukatop JOCTUKEHUS] KOMIIUTEHIUN

OneHouHsble cpeacTBa

14. MaremaTr4ecKkoe MOJICTUPOBaHUE,
OJIHO30HHBIE I MHOTO30HHbIE
MOJIEIH;

Pemmts 3amauy:

1. B mapoBoii  TypOune  aus
noJlyueHus napa c remueparypou 250 °C
CXKUTalOT JIU3EJIBHOE TOIUIMBO MAacCOU
0,35 kr. IIpu aTOM map coBepiiaet padboTy
1 kBt ¢ 4. Temneparypa XoJOaUIbHUKA
30 °C. Bemuucmure KIIJ TypOuHEL.
VY nenpHas TEMIOTa CrOpaHUsl JU3EIbHOTO
toriuBa 42 MJIx/Kr.

[1K-1.2

Hcnonp3yet nudpobie
WH(POPMAIIMOHHBIE TEXHOJIOTHH TIPU
MPOSKTUPOBAHUY TOPHBIX MAIIIMH U
o0opynoBaHus

=

OCHOBHbBIE KPUTEPUHN YCTONUYHUBOCTH;

2. KagectBo paboThI cucTeM

ABTOMATHUYECKOTO PETyJINPOBAHUS;

OCHOBBI aBTOMaTH3allU1 IBUTATENICH;

4. MuKpOIpoIecCOPHBIE CUCTEMBI
yTIpaBJICHUS JIBUTATEISIMU.

5. Opranuzanus ucciaea0BaHUN

JIBUTATENICH;

Bunbe! ncneITannii;

[InanupoBaHue SKCIEPUMEHTA,

8. Crarucruyeckas 006paboTka
9KCHEPUMEHTAIbHBIX IaHHBIX;

9. OCHOBBI ANEKTPHUUECKUX U3MEPEHUI
HEDJIEKTPUYECKHUX BEINUMH;

10. daTuuku, ocrmuniorpadsl,
MOTEHIIIOMETPBI;

11. TorpemnocTs NpUOOPOB;

w

~No

Pacnonoxxure B mpaBUIBHOM MOPSAIKE
JTaIbl UCCIIEAOBAHHUS
TEPMOJIMHAMHYECKHUX MPOIECCOB
UIEAILHBIX Ta30B?

BriGepute oquH OTBET:

a. | OnpenenuTh HaYaIbHBIE U
KOHEUHBIE IMapaMeTphl pabouero Tena.




Kon
WHIUKaTOpa

HNuaukatop JOCTUKEHUS] KOMIIUTEHIUN

OneHouHsble cpeacTBa

2 OnpenenuTh U3MEHEHHE BHYTPEHHEH
SHEPrUH, SHTPOIIUU U BEIUUNHY PabOThI
W3MEHEHUs 00beMa rasa.

3 BreiBecTu ypaBHEHHUE mporecca,
yCTaHaBIIMBAIOIIEE CBSI3b MEXKIY
HAYaJIbHBIMU U KOHEUHBIMH
napaMerpamu pabodero Teia B JaHHOM
nporecce.

4 TloctpouTts mpouiecc Ha PV-u
TS-auarpammax.

b. 1 IToctpouts npouecc Ha PV-u
TS-nuarpammax.
2 OnpenenuTh Ha4YaJIbHBIC U KOHEYHBIE
napaMeTpsl pabodero Tena.
3 OnpenenuTh U3MEHEHHE BHYTPEHHEH
SHEPTUH, SHTPOIUH U BEITHUUHY PAOOTHI
M3MEHEHUs 00beMa rasa.
4 BriBecTH ypaBHEHUE MpoIiecca,
YCTaHABJIMBAIOIIEE CBS3b MEKIY
HaYyaJbHBIMH U KOHEYHBIMH
napaMeTpamMH pabodero Tena B JaHHOM
nporiecce.

c. 1 ITocrpouts nponecc Ha PV-n
TS-auarpamMmax.
2 OmnpenenuTh HaYaIbHBIE K KOHEUHBIC
napameTpsl pabodero Tena.
3 BriBecTu ypaBHEHHE mpoiiecca,
YCTaHABJIMBAIOIIIEE CBSI3b MEXKY
HaYaJIbHBIMH U KOHEUYHBIMH
rapamMeTpamMu pabodero Teja B JaHHOM
rporiecce.
4 OnpenenuTh N3MEHEHUE BHYTPEHHEH
SHEPTUU, SHTPOITUU U BEITMUHUHY PAOOTHI
M3MeEHEHU 00beMa rasa.

d. 1 Onpenenuts HaYaIbHBIC U
KOHEUHBIE ITapaMeTphl pabodero Tena.
2 BriBecTH ypaBHEHHE MpoIiecca,




Kon
WHIUKaTOpa

HNuaukatop JOCTUKEHUS] KOMIIUTEHIUN

OneHouHsble cpeacTBa

YCTaHABIIMBAIOIIEE CBSI3b MEXKTY
HaYaJIbHBIMHA U KOHEYHBIMHU
napamerpamu pabodero Teia B JaHHOM
rpoiiecce.

3 Iloctpowuts mporiecc Ha PV-u
TS-nuarpammax.

4 OnpenenuTh N3MEHEHUE BHYTPEHHEH
SHEPTUH, SHTPOIIUU U BETUUUHY PaOOTHI
U3MEHEHUs1 o0beMa rasa.

(Dranonnsrii oteet d)




6) MopagoK npoBeAeHUA MPOMENKYTOUHOM aTTecTaunm, NOKa3aTeIn U Kputepumn
OLLleHMBAHUA:

[IpomesxyTounas arrecranud no gucuuiuinie «Termorexuuka u JIBCy» Bkitovaet
TEOPETHYECKHUE BOMPOCHI, TO3BOJISIONINE OIICHUTh YPOBEHDb YCBOCHHS 00yUYaIOIIMMUCS 3HAHUH, 1
J1ab0paTOpPHBIE 3aJIaHUS, BBISBIISIONINE CTEICHb CHOPMHUPOBAHHOCTH YMEHHUH U BIIaJICHUM,
MPOBOAMTCS B (popMe 3amuThl 1a00paTOPHBIX PabOT U HATMCAHUH TECTOBBIX 3a/IaHUU.

3a4yeT 1o JaHHOW AMCHIUILIMHE TPOBOAUTCS B YCTHON (hopMe IO BOTIPOCAM.
IMoka3aTesu ¥ KPUTEPUM OLICHUBAHMS IK3aMeHa:

— Ha OLIEHKY «3aYTeH0» — 00YJaIOIIUICS IEMOHCTPUPYET BBICOKHM ypOBEHb CPOPMUPOBAHHOCTHU
KOMIIETEHIIHH, BCECTOPOHHEE, CUCTEMAaTUYECKOE U TIIyOOKOe 3HaHHe yueOHOro MaTepHara,
CBOOO/IHO BBIMOIHSIET MIPAKTUYECKHE 3a/1aHuUs1, CBOOOIHO ONEPUPYET 3HAHUSAMHU, YMEHUSIMU,
MIPUMEHSET UX B CUTYAIUSX MOBBIIIEHHOMN CIIOKHOCTH.

— Ha OLIEHKY «He 3a4TeH0» — 00yJaroIuiicss He MOXKET [T0Ka3aTh 3HAHUS HAa YPOBHE
BOCIIPOU3BE/ICHUS U 00BACHEHHS NHPOPMALIMHU, HE MOKET [TOKa3aTh HHTEIUIEKTYaJIbHbIE HABBIKH
peuIeHus IpOCThIX 3a4ad.

Hepeqenb eonpocoe 0711 RO020MOBKU K 3auemy:

1. TepmoauHaMuueckre OCHOBBI JEHCTBUTENIBHBIX MPOLECCOB U IIUKIIOB;

2. Tloka3zarenu TEpMOANHAMHYECKONW U TEXHUKO-DKOHOMHYECKON 2P PEKTUBHOCTH IIHKIIOB H
JIBUTATEJICH;

3. TomnwBa U OKUCIUTENN; TETUIOQU3NIECKHE CBOHCTBA T'a30BbIX CMECEH;

4. Tlpouecchl ra3000MeHa B IBUTATEIAX;

5. Tlpoueccel cmeceoOpa3oBaHus U CTOPAHMS;

6. OCHOBBI TEOpPUM TOPEHUS TOIUTUB B KaMEpax CropaHMs JBUraTese;

7. OO6pa3oBaHME TOKCUYHBIX BELECTB U CIIOCOOBI CHHKEHUS UX BHIOPOCOB, IlIyMa U JbIMHOCTH;

8. MupaukaropHble U 3QPeKTUBHbIE TOKA3aTENH;

9. DOkcrlyaTallMOHHbIE PEKUMBI paObOTHI M XapaKTepUCTUKU ABUraTeNeH;

10. Tennosoii 6anaHc U TEIMI000OMEH B JBUTaTENAX

11. HagnyB aBurareneii;

12. BropruHOE HCIIOJIb30BaHHE TETUIOTHI,

13. Dueprernyeckuii MetToa aHanu3a 3(h(HEKTUBHOCTH MPOLIECCOB;

14. MaTtemaTtuueckoe MOJEIUPOBAHHE, OJTHO30HHBIE U MHOTO30HHbBIE MOJIEIIH;

15. OnTumu3zanus MpoLeccoB B IBUTATEIISAX.

16. YcTpoiicTBO 1 paboTa ABUTaTEIICH;

17. KoHCTpyKIIUS OCHOBHBIX JleTaleil, MeXaHU3MOB U CHUCTEM JIBUTATEs;

18. OcobeHHOCTH YCTPOMCTBA U paOOTHI IBUTATENICH PAa3TUIHBIX TUIIOB M HA3HAYCHHSI,

19. JIpurarenu HETPAAULIMOHHBIX CXEM;

20. KoHCTpYKIIMST M1 METOJIBI TPOYHOCTHOTO aHAIIN3a, pecypca U HaJIe)KHOCTH TIOPITHEBOM
TPYIIIIBL, MIATYHOB, IITOKOB M KPEHIKOI(OB, KOJIEHYATHIX BAJIOB, MOIIIUITHUKOB, JAeTalel U
MEXaHU3MOB ra3opacrpesielieHus1, KOPIYyCHBbIX JeTaleH;

21. OCHOBBI TPUOOTEXHUYECKOTO KOHCTPYUPOBAHUS Y3JI0B TPEHHS B ABUraTeNsAX;

22. AHanu3 KOHCTPYKUUH, KOMIIOHOBOK;

23. IlepcrieKTUBBI pa3BUTHS COBPEMEHHBIX JIBUTATEIICH.

24. OCHOBHBIE CXEMBI PEOOPA3YIOIINX MEXaHU3MOB JIBUTaTEJICH;



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.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

69.
70.
71.
72.
73.
74.

Kunemarnka n 1nHaMuKa KpUBOILUITHO-IIATYHHOTO MEXaHU3Ma;
Onpenenenue cuil, IEUCTBYIONIMX B MEXaHU3MaX;

banancupoBka nBuUrarenei pa3JiMuHbIX CXeM U KOHCTPYKIIW;
KpyTtuiibHble, U3ruOHbIE U CBsI3aHHbIE KOJI€OaHMsI B CUIIOBBIX LETISIX;
TpeHue B a71eMeHTax JABUTaTeIeH;

Kunemaruka u 1uHaMMKa MEXaHU3MOB ra3opacrpeieieHus; KoJieOaHus poTopoB
TypOOKOMITPECCOPOB.

OObemHbIe, NOPIIHEBbIE, POTOPHBIE, LIEHTPOOEIKHBIE U OCEBBIE KOMIIPECCOPHI;
Meroasl pacuera 1 KOHCTPYUPOBAHUE KOMIIPECCOPOB;

AKTUBHBIE, pEaKTUBHBIE, OCEBbIE U palualIbHbIE TYpOUHBI;

MeToabl pacueTa U KOHCTPYHPOBAaHUE TYpOHH Uil Ha/lTyBa IBUTATEICH;
NmnynbcHble TYpOUHBL; TYpOUHBI C TOCTOSIHHBIM JaBJICHUEM;
XapaKTepUCTUKU U PETyIUPOBAaHHE T'a30BbIX TYpOUH; COBMECTHas paboTa TypOUHBI,
KOMIIPECCOPA U IIOPIIHEBOIO JBUTATE;

Oxagureny Bo3nyxa.

TorunBHBIE cUCTEMBI IBUraTesIel C BHYTPEHHUM CMeceo0pa3oBaHUEM;
CucreMbl IUTaHUS IBUraTeNIed C BHEITHUM CMece00pa30BaHUEM;
TonnuBHBIE CUCTEMBI M CUCTEMBI BOCILIAMEHEHHS TOPIOYEH CMECH I'a30BbIX JIBUraTEIIEH;
CMa304HEIC CHCTEMEI,

CucreMsl 0XJ1aKICHUS;

OxJtagureny;

Cucremsl ImycKka U peBEpCUPOBAHNS;

CucreMbl BO31yXOCHA0KEHMS;

CucreMpl HENTpanU3aluy TOKCUYHBIX BEILECTB;

CucreMpl BTOpPUYHOTO UCIIOJIB30BaHUS TEILIOTHI;

CucreMpl JMarHOCTUPOBAHMSI IBUTATEIIEN.

OCHOBHBIE MTOHATHUS TEOPUH YIIPABICHUSI TEXHUUECKUMHU CUCTEMaMU;
OcCHOBBI yIIpaBJIEHHS U aBTOMAaTU3allUu JIBUTaTENEH;

JIBurarenb Kak peryiaupyemMblii 00bEKT;

OcHoBHble audepeHnnanbHble ypaBHEHUS;

MaremMaTHdecKrne MOJCIH,

Ilepenarounble pyHKINHU, YACTOTHBIE XapaKTEPUCTUKH;

AHanu3 yCTaHOBUBILUXCS U IEPEXOIHBIX PEKUMOB;

MeTto1pl aHaIM3a YCTOWYUBOCTH CUCTEM;

OCHOBHBIE KPUTEPUH YCTOMUMBOCTH;

KayecTBO paboThl cUCTEM aBTOMATHUECKOTO PETYIUPOBAHHUS;

OCHOBBI aBTOMATH3AIlNH JIBUTATENCH;

MukponpoiieccopHble CUCTEMBI YIIPaBICHUS JBUTATEIISIMU.
Opranu3zanys ucciaea0BaHUN ABUTATENEH;

Bunbe! ncneITanmii;

[InannpoBaHue FKCIIEPUMEHTA;

Cratuctuueckas 00pabOTKa IKCIEPUMEHTATbHBIX JaHHBIX;

OCHOBBI 2JIEKTPUUECKUX U3MEPEHNI HEITIEKTPUUECKUX BEJINYMH;
Jatuuku, ocumiiorpadsl, MTOTEHIIMOMETPHI;

[TorpemHocts MpuOOPOB;

I/I3MCpCHI/IC BPEMCHH, YaCTOThI BpallICHUSA, KPYTAIICTO MOMCHTA, JaBIICHUH B *KUAKOCTIX U

ra3ax, CKOpOCTeil MOTOKOB KUAKOCTEN U Ta30B U UX PacX0J0B, TEMIEPATYP;
Omnpenenenue cocTaBa U JbIMHOCTH OTPa0OTaBIINX Ia30B;

N3mepenne mapaMeTpoB MHTEHCUBHOCTH IITyMa M BUOPAIIHIA,
HcnpiTaTenbHble CTEHBL;

aBTOMATHU3HPOBAaHHbIE HHPOPMAIIMOHHO - U3MEPHUTEIbHBIE CUCTEMBI.
DU3HKO - XUMUYECKHE CBOMCTBA MOTOPHBIX HE()TETPOTYKTOB;

TomnmBa 115 ABUTaTenei ¢ NpUHYAUTENbHBIM BOCILUIAMEHEHHEM;



75. TonnuBo Jjig IBUTATEINICH ¢ BOCINIAMEHECHHEM OT CXKATHSI,

76. I'a3000pa3HbIC TOTUIMBA,;

7'7. IlepcieKTUBHBIE TOIIJINBA;

78. MoTopHBIE U TPAHCMUCCHOHHBIC MaCJIa, IJTACTUYHBIC CMA3KH, OXJIAXKTAFOIINE U ITYCKOBBIE
KUJIKOCTH.

IIpumepsl npakmuyeckux 3a0anuii 013 RPOMENHCYMOUHON AMmecmayuu

1. [Jsurarens momiHOocThI0 N = 14,7 kBT moTpeb:sieT 3a 1 1 paGoThl TormmuBo Maccoit m = 8,1
KT, ¢ yAeJIbHOU TertoToi cropanus q = 3,3 ¢ 107 Jlx/kr. Temneparypa xotia 200 °C,
xonomuwinbarka 58 °C. Ompemenute KIIJ sToit mamuuel u cpaBHuTe ero ¢ KIIJI
UJI€abHON TEIJIOBOI MAlllUHBI.

2. Wneanbnas teruoBas mammua ¢ KIIJ[ n paGotaer mo obpatHoMy nukiny (puc. 13.15).
Kakoe makcumanbHOE KOJIMYECTBO TEIJIOTHI MOXXHO 3a0paTh OT XOJOJIWJIBHHKA, COBEPIIUB
MEXaHUYEeCKyIo paboty A?

3. Kakoii momxHa OBITH TeMIepaTypa IBUTATelNs, IJIsl TOTO YTOOBI CTaJ0 BO3MOXKHBIM
noctmxenne 3HaueHus KI1J[ rerumosoii mammabt 80 %, ecniu remrieparypa xonoauiabHuka 27 °C?

4. B mporecce paboThl TEIUIOBOM MAaIIMHBI 32 HEKOTOPOE BpeMsi pabo4yuM TeloM ObLIO
MOJIY4EHO OT HarpeBaTesst KonmuecTBo TerioTel Q1 = 1,5 « 106 [k, mepeaaHo XOJIOAMIbHUKY
kojuyecTBO TermioTel Q2 = -1,2 « 106 JIx. Bwrumciaure KIIJI MamuHBI M CpaBHUTE €ro C
MakcuMmanbHO Bo3MOKHBIM KIIJI, ecim Temmeparypsl HarpeBartelss H  XOJOJMJIbHUKA
cootBeTcTBeHHO paBHbl 250 °C u 30 °C.

5. B mapoBoii TypOuHe ans nonaydyeHus napa ¢ temnepaTtypoil 250 °C cxuraroT Iu3enbHoe
tormuBo Maccoit 0,35 kr. Ilpum stom map cosepmaer pabory 1 kBt ¢ u. Temmeparypa
xonoawibHuka 30 °C. Beruuciaure KIIJ| TypOunsl. YaenbHas TEIioTa CropaHus IU3EIHHOTO
torutuBa 42 MJDx/Kr.

6. B mmmmaape IBC HaxoauTes ra3, Ui HarpeBaHUsi KOTOPOTO CKUTAIOT He(Th Maccon 2 KT
¢ ynenbHoi Temnoroil cropanus 4,3 « 107 [x/kr. Pactumpsisics, ras coBepuaet padoty 10 kBt « u.
Ha cxonbko n3MeHunnach BHyTpeHHss sHeprus raza? Yemy pasen KIIJ npurarens?

7. JlBurarenms aBTOMOOWIIS pa3BuBaeT MOIIHOCTH 25 KBT. Onpenenure KI1/] nBurarens, eciau
pu ckopoctd 60 kM/4 oH notpediuser 12 1 6enzuna Ha 100 km nmytu. IInotHOCTH GeH3una 700
kr/M3. IIpu cropanuu 1 kxr 6eH3MHA BBIIENAETCS KOJIMYECTBO TEIUIOTHI, paBHoe 4,5 « 107 [Ix.

st hopMHupoBaHUs KOMILJIEKCOB TECTOBBIX 3a/laHUM MTPU MPOBEIEHUH BCEX BHJIOB
KOHTPOJISI U aTTECTAlUK UCTIOJIB30BaHa MOYJIbHAsl O0BEKTHO-OPUEHTUPOBAHHAS JUHAMUYECKASI
yuebnas cpena MOODLE. KonnyecTBo TeCTOBBIX 3aaHUH, BbIIaBAEMbIX KKIOMY CTYACHTY B
paMKax IpOMEKyTOYHOI'0 KOHTPOJIS, BBIAETCS B 3aBUCUMOCTH OT 00beéMa TUCIMILIMHBI U
KOJINYeCTBA MPOBOMMBIX J1a00PATOPHBIX 3aHATHH.

bank TectoBbIX 3aaanuii noctynex 1 ctynentoB ®I'bOY BO «Marnuroropckuii
rocyJaapcTBeHHBIN TexHudecknid yausepcuteT uM.l.M.HocoBa» Ha cepBepe «OOpa3oBaTenbHBIN
noptany [http://newlms.magtu.ru/].

PyxoBozactBo nonb3oBatens yueOHoii cpeasl MOODLE nocTynHO 1Mo 371€KTPOHHOMY
anpecy http://newlms.magtu.ru/course/view.php?id=76274.

BxonHO! KOHTPOJIb NPEIIIECTBYET HAYALY U3YUEHHUS TEOPETUUECKOI0 MaTepuaia, pu
3TOM BOINPOCHI BXOJHOTO KOHTPOJISI HAPABJICHBI HA ONPEEIICHUE YPOBHS 3HAHUM U


http://newlms.magtu.ru/
http://newlms.magtu.ru/course/view.php?id=76274

KOMITETEHIIHH, TOTyYEHHBIX CTYI€HTaMU Ha MPEIbIIYIIUX TUCIUIUIMHAX 00y4ueHUs (TIepeyeHb
JTUCIUILIAH TPEICTaBIICH B pa3jaene 2.

Ilpumep 3a0anusn 011 6X00H020 MeCMUPOBAHUA

Yro BBICTYIIACT KOHCTaHTOH B IIOJIUTPOITHOM npouecce?

BriGepuTte oquH OTBET:

a.C

b.v

(Dranonnslii otet: d)

Ha 6a3e 6aHka TECTOBBIX 3a/laHUI OpraHU3yeTCs TEKYIIUHA KOHTPOJIb 3HAHUI.

Texymuii KOHTPOJIb CTENEHU YCBOCHUS TEOPETUUECKOTO MaTepHalla, a TaKKe MOIydeHUs
MPAKTUYECKUX YMEHUN U JIEMOHCTPAIlMU UX BIAJCHUEM IO PE3yJbTaTaM BBINOJIHEHUS
1abopaTopHBIX PabOT MO AUCHUILIHHE OCYIIECTBISIETCS MOCIE U3JI0KEHUS TEOPETUYECKOTO
Marepuaa Kaxaoi TeMsl (CM. paszaer 3).

B paMkax yacoB caMOCTOATENBbHOM pabOThl HA OCHOBE COTJIACOBAHHOTO C MPENoaBaTeeM
pacrucaHusi B ONPEIeICHHOM KOMIBIOTEPHOM Kilacce (MM Kilaccax) MHAWBUAYAIBHO WM IS
TPYIIIBI B IIEJIOM OpraHu3yeTcs paboTa ¢ 6aHKOM TECTOBBIX 3aJlaHHi C ITOMOIIBIO0 MOAYJIbHAS
00BEKTHO-OpUEHTHPOBAHHAS TuHamMHu4eckas yaeOoHas cpenqa MOODLE.

Ilpumep 3a0anus 0na npomesHcCymouHo20 mecmuposanus

Pacrosioxkute B MPaBHIIBHOM IOPSIIKE TAIbl UCCIICAOBAHUS TEPMOIUHAMHYCCKHX TTPOIIECCOB
HaeanbHBIX Ta30B?

BriGepute oguH oTBET:



~

a. 1 OnpenenuTs HavaIbHBIC M KOHEYHBIE MTApAMETPHI pabovero Tena.
2 OnpenenuTh U3MEHCHHE BHYTPEHHEH SHEPTUH, SHTPOIIUU U BETUYHHY PaOOThI U3MEHEHUS
o0bema rasa.
3 BeiBecTH ypaBHEHHUE MPOIIECca, yCTaHABIMBAIOIICE CBA3b MEX/y HAUaIbHBIMA U KOHCYHBIMH
napameTpamu pabouero Teia B JAHHOM Ipolecce.
4 TloctpouTs nporiecc Ha PV- u TS-nuarpammax.

b. 1 IToctpouts npouecc Ha PV- u TS-auarpammax.
2 OnpenenuTh Ha4YalbHBIC U KOHEYHBIC TapaMeTPhl pad0Yero Tena.
3 OmnpenenuTh MI3MEHEHHUE BHYTPEHHEH SHEPTHH, SHTPOIIHH U BEIHYMNHY PaOOThI M3MEHEHUS
o0bema rasa.
4 BriBecTH ypaBHEHHUE TPOIIECCa, YCTAHABIUBAIOIIEE CBA3b MEX/TY HAUTbHBIMU U KOHCUHBIMH
napameTpamu pabodero Teja B JAaHHOM IIPOIecce.

C. 1 IToctpouTts nporiecc Ha PV- u TS-auarpamMmmax.
2 OnpenenuTh HaYalIbHBIC ¥ KOHEYHBIC MTapaMeTphl pabodero Tena.
3 BeiBecTH ypaBHEHHUE MPOIIECCa, YCTAHABIMBAIOIICE CBA3b MEXK/y HAUaIbHBIMA U KOHCYHBIMH
napameTpamu pabodero Teja B JAHHOM IIPOIecce.
4 OnpenenuTh N3MEHEHUE BHYTPCHHEH YHEPTUH, SHTPOITUH M BEJIMIHHY PaOOThI H3MCHCHHS
o0bema rasa.

d. 1 Onpenenuth HauaIbHBIC U KOHEYHBIE ITAPAMETPhI padovero Tea.
2 BbiBecTu ypaBHEHHUE MPoOILIecca, yCTaHABIMBAIOIIEE CBA3b MEX/y HaualbHBIMU U KOHEUHBIMH
napameTpamu pabouero Tejaa B JaHHOM ITpoLecce.
3 [MoctpouTts nporecc Ha PV-u TS-nuarpammax.
4 OnpenenuTh U3MEHEHHE BHYTPEHHEH SHEPTHH, SHTPOIIUH U BETUUUHY paObOThl U3MEHEHUS
o0beMa rasa.

(Dranonnsrii oteet d)
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