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PabGouass mporpamma coctaBieHa Ha ocHoBe @DPI'OC BO - cmenuanurer 1o
cnenuanprocTr 21.05.04 'oproe neno (mpuka3 Munob6prayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouas mporpamma paccMoTpeHa 1 0Jj00peHa Ha 3aceaanuu kagdeapbl [ OpHBIX MaIIVH U
TPAHCHIOPTHO-TEXHOJIOTUIECKUX KOMILIEKCOB
13.02.2024, npotoxon Ne 4

3aB. kadenpoit A.N. Kypoukun

U7
PaGouas mporpamma ogobpeHa merogudeckoi komuccuend T uT
19.02.2024 r. mporokon Ne 3

IIpencenarens A. IlprTanes
Pabouast mporpamMma cocTaBleHa:

3aB. kKadeapoit [MuTTK, kana. TexH. Hayk A.N. Kypoukun

U

PerieH3eHT: /
3am. HayanpHuka KPI[-2 OO0 "OCK" C.B. HemkoB
(7= % /

/



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM Trojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCIOPTHO-TEXHOJIOTHIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.H.iypOIIKI/IH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHIECKHX

IIporokomor 20 1. Ne

3aB. kadempoii A.H.iypOIIKI/IH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kadpeapbl ['OpHBIX MallMH U TPAHCIIOPTHO-TEXHOIOTHIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.I/I.EypquMH

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kageapbl ['OPHBIX MAIIMH ¥ TPAHCIIOPTHO-TEXHOJOTHIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.I/I.EypquMH

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM T'oJTy Ha 3acefaHuu Kadeapsl [ OpHBIX MAIIMH U TPAHCTIOPTHO-TEXHOJIOTHICCKHX

[Iporokom ot 20 1. Ne

3aB. kadeapoi A.I/I.EypO‘IKI/IH

Pabouas mporpamma nepecmMotpeHa, odcyxaeHna u ogqodpena st peanuszanuu B 2030 - 2031
y4eOHOM oy Ha 3acefaHuu Kadeapsl [ OpHBIX MAIIWH U TPAHCTIOPTHO-TEXHOJIOTHICCKHX

[Iporokom ot 20 . Ne

3aB. kadeapoi A.I/I.EypO‘IKI/IH




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

(dbopMupOBaHUE y CTYJIEHTOB 3HAHUN PabOUMX TEIIOBBIX MIPOLIECCOB U 3aKOHOMEPHOCTEN
paboThl BUTATENCH BHYTPEHHETO CTOPaHWs MAalIMH M OO0OpYIOBaHHS TOPHOIAOOBIBAFOIINX
NPEaNPUATHI

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmal

HucuuiuinHa TemoTeXHWKa W JBUraTed BHYTPEHHErO CropaHUs BXOAMT B 4acTb
y4eOHOTO 11aHa (popMupyeMyro ydacTHUKaMu 00pa3oBaTeIbHBIX OTHOIIEHUI 00pa3oBaTeIbHOM
HPOTrpaMMBl.

Jns  wW3ydeHWs  JUCHUIUIMHBI  HEOOXOOMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCLHUILINH/ IPAKTUK:

[TonzemHas pa3paboTKa MECTOPOXKICHHI TTOJIE3HBIX HCKOIAeMbIX

MexaHu3a1usi TOpHOTO MPOU3BOCTBA

OTkpbiTas pa3paboTKa MECTOPOXKIEHUI OJIE3HBIX HCKOIIAeMbIX

®dusuka

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI ISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

KoHcTpyKIIMOHHBIE M MHCTPYMEHTAJIBHBIE MAaTEPHAIIbI B TOPHOM IIPOM3BOJICTBE

I'uaponHeBMONPUBO]L ¥ THAPOITHEBMOABTOMATHKA TOPHBIX MAIIUH

O60cHOBaHME TPOEKTHBIX PELICHUH

CuioBas mpeoOpa3oBaTebHask TEXHUKA

BeimonHeHue, MOAroTOBKa K  IMpoOLEAype 3allMThl M 3alllUTa  BBITYCKHOH
KBaJIM(DUKALIMOHHOM pabOThI

3 Komnerenuun odyuarouierocs, popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOAYJIs) U IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynbrate ocBOeHUS JUCHMIUIMHBI (Monyns) «TemmoTexHuka W JIBUraTelu
BHYTPEHHET0 CTOPaHUs» 00yJaroIUICs JOIKEH 00J1aaTh CIeIyOIUMHI KOMIIETCHIUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

[TK-2 CnocobeH co3/1aBaTh W IKCILTyaTHPOBATH CUCTEMBl aBTOMATH3AIUU TEXHOJIOTHYECKUX
MIPOIIECCOB, MAIIMH U YCTAHOBOK, CUCTEMBI 3aIlIUTHl 1 aBTOMATHUKH ¢ UICKPOOE30IMacHBIMHU ETISIMU
yIOpaBlIeHUs, a TaKKe KOMIUIEKCH OOecreueHus: dJIeKTpoOe30macHoCTH U 0e30macHoi
DKCINTYaTaIlNM TEXHOJIOTHUYECKNX YCTAHOBOK TOPHOT'O ITPOU3BOACTBA

[K-2.1 [Ipennaraer pemieHus MO MOBBILEHUIO 3(PGEKTUBHOCTH HCIOJIb30BaHUS
aBTOMATHU3MPOBAHHBIX CUCTEM Ha FOPHBIX MPEANPHUITHIX
[1K-2.2 OneHuBaeT HAASKHOCTH PA0OTBI B IMpoIecce >KU3HEHHOTO IHUKIA

aBTOMATHU3HPOBAHHOTO OOOpYIOBaHUS TOPHBIX MAIIUH  Pa3IMYHOTO
(YHKIIMOHAJILHOT'O Ha3HAYECHUS




4. CTpyKTypa, 00b€éM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

qyuce:

— KOHTaKTHas padora — 73,9 akaj. 4acoB:
— ayIUTOpHas — 72 aKaJ. 4acos;

— BHeaynuTopHas — 1,9 aka. yacos;

— caMocTosTenbHas padora — 70,1 aka. yacos;
— B (hopme mpakTHyeckoii moarotoBku — 0 akaj. yac;

®dopma aTTeCTalMU - 324ET

AynuropHas = =
o | wourakTHas pabota E 3 dopma TEKyIEro
=
= B aKaj. yacax 2] Bu KOHTPOJISt
Pazzen/ Tema 3 (B axaz. yacax) S A . p Kon
S 3 © | camocrosTenbHON | ycneBaeMOCTH U
JTACIUTUTAHBI 5 [~ . | KoMIIeTeHINUH
@) g £ padoThI MIPOMEKYTOUHOH
nab. | mpakrt. | 5 Q8
Tlex. =g aTTeCcTaluu
3aH. 3aH. O &
1.
CamocrosTenpHOe
u3ydeHue yueOHoi
W Hay4HOU
JINTEPATYpPBHI.
ITonck
JIOTIOTHUTENBHOMN
nadopmaru o | MuanBHIyansHOE
Teme (paboTa ¢ cobecenoBaHME. K21
.1 OCHOBBI TEIIOTEXHUKH noarorpaduiec HIUBHIYAIEHOE !
110 3 4 4 4 | 6ub. u TTK-2 2’
KUM MaTepuaiaMy,| coollieHue Ha '
C JJIEKTPOHHBIMHU 3aHATHU.
OoubnnuorexkamMu u
20P,
UH(OPMAIIIOHHO-
KOMMYHHKAIIOHH
bIC CCTHU
WHTepner).




CaMOCTOSITENbHOE
n3ydeHue yueOHoU
¥ HAyIHON
JIATEPaTyphIL.
ITonck
JIOTIOJTHUTEILHOM
UHPOPMAITHH 10
TeMe (paboTa ¢
oubnuorpaduuec | MuausuayanbHOE
KUM MarepuaiaMu,| cobecemoBaHue.
C 3JICKTPOHHBIMH | MHIUBHIyaIbHOE
OMOIMOTEKAMHU U coo0IIeHrE HA
1.2 Texuonorus 4 4 24 D0P, 3aHATHH. 3aIUTa TIK-2.1,
JIBUTaTeNICCTPOCHHUS ! UH(OPMAIOHHO- 1ab0PaTOPHBIX TIK-2.2
KOMMYHHKAIIMOHH | pabot. [IpoBepka

bIE€ CETH WUHIUBUAYJIHHOTO
WnTepner). 3a1aHus ¥ €T
IToaroroBka k 3alIuTa.
11a00paTOPHBIM
3QHIATHSIM.
IToaroroBka k
MPaKTHYCCKOMY
3aHSITHIO U
BBITTOJTHEHHE
NPaKTUIECKHX
pabor.

CaMocTosTeIbHOe
H3yueHHe yueOHOU
U Hay4YHOH nuTepa-
Typsl. [Touck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
Teme (paboTa ¢
oubnnorpaguuec
KHAM MaTepuagaMu,

cobecemoBaHMmeE.
C DJIEKTPOHHBIMHA S
OMOIMOTEKAMHU U Y

1.3 Teopus  paboumx 20P, coobuieHue Ha
N 3aHATHH. 3a1uTa TIK-2.1,
MIPOLIECCOB JBUTaTenei 4 4 4 | uHpopMalMOHHO-

BHYTPEHHETO CTOPaHUS KOMMYHHKAIIIOHH 1abopaTopHbIX MK-2.2
yIp p 13;: cetn pabort. [IpoBepka

WHIMBUYAJILHOTO
WnTepner). JUIBHILY

3aaHUS U €TO
IToaroroBka k
3aIluTa.
1a0opaTopHBIM
3QHATHAM.
ITonroroBka x
MPAaKTUYECKOMY
3aHATHIO H
BBITTOJTHCHHE
MPaKTHYECKUX
pabor.

NunuBunyansHOE




14 Koncrpyuposanue
JIBUTATENIel BHYTPEHHETO
CropaHust

CamocrosTenpHOe
n3ydeHue yueOHoU
¥ HAyIHON
JIUTEPATYypPHI.
Iounck
JIOTIOTHUTENBHON
UHPOPMAITHH 10
TeMe (paboTa ¢
oubnmorpaguuec
KUM MaTepuaiaMu,
C DJIEKTPOHHBIMHU
OubIMOTEKAMU U
20P,
nH(OpPMALOHHO-
KOMMYHHKAITOHH
BIE CETH
WnTepner).
[loaroroska k
11a00paTOPHBIM
3aHATHSM.
[loaroroska k
MPAKTHIECKOMY
3aHATHIO U
BBITIOJTHEHNE
NPaKTUYECKUX
pabor

NunuBunyansHoe
cobecezioBaHMe.
NunuBunyansHoe
cooOuieHue Ha
3aHATHM. 3aIiuTa
J1a00paTOPHBIX
pabor. [TpoBepka
WUHIUBUAYJIHHOTO
3a7aHus U €r0o
3aIuTa.

MK-2.1,
IK-2.2

1.5 lunamuka nBuraTeneit

CamocrosTenbHOe
H3yueHHe yueOHOU
U Hay4yHOH
JIUTEPATYPHI.
[onck
JIOTIOJTHUTENIbHON
uH(popMaIHy 10
Teme (pabora ¢
6ubaunorpaduyec
KHM MaTrepuajiamMmi,
C 3JICKTPOHHBIMH
O6ubnuorexkamu u
90P,
UH(OPMAIIIOHHO-
KOMMYHHMKaIIMOHH
BIC CETH
WHTepner).
[Moaroroska k
na0opaTopHBIM
3aHSATHSM.
ITonroroBka x
MPAaKTUYECKOMY
3aHATHIO U
BBINOJIHCHHE
MIPAKTUYECKUX
pabor

NunuBuayansHoe
cobeceI0BaHKE.
NunuBuayansHoe
coo0IIeHrEe Ha
3aHSATHHU. 3alura
71a00PaTOPHBIX
pabort. [IpoBepka
WHIMBUYAJIbHOTO
3aJ]aHKs U €ro
3aIMTa.

MK-2.1,
TK-2.2




16 Arperatsl HayBa
JIBUTaTENCH

CamocrosTenpHOe
n3ydeHue yueOHoU
¥ HAyIHON
JIUTEPATYypPHI.
Iounck
JIOTIOTHUTENBHON
UHPOPMAITHH 10
TeMe (paboTa ¢
oubnmorpaguuec
KUM MaTepuaiaMu,
C DJIEKTPOHHBIMHU
OubIMOTEKAMU U
20P,
nH(OpPMALOHHO-
KOMMYHHKAITOHH
BIE CETH
WnTepner).
[loaroroska k
11a00paTOPHBIM
3aHATHSM.
[loaroroska k
MPAKTHIECKOMY
3aHATHIO U
BBITIOJTHEHNE
NPaKTUYECKUX
pabor

NunuBunyansHoe
cobecezioBaHMe.
NuanuBunyansHOe
cooOuieHue Ha
3aHATHM. 3aIiuTa
J1a00paTOPHBIX
pabor. [TpoBepka
WUHIUBUAYJIHHOTO
3a7aHus U €r0o
3aIUTa

MK-2.1,
IK-2.2

1.7 Cucrembl gBHATaTENEH

CamocrosTenbHOe
H3yueHHe yueOHOU
U Hay4yHOH
JIUTEPATYPHI.
[onck
JIOTIOJTHUTENIbHON
uH(popMaIHy 10
Teme (pabora ¢
6ubaunorpaduyec
KHM MarepualiamMmH,
C 3JICKTPOHHBIMH
O6ubnuorexkamu u
90P,
UH(OPMAIIIOHHO-
KOMMYHHMKaIIMOHH
BIC CETH
WHTepner).
[Moaroroska k
na0opaTopHBIM
3aHSATHSM.
ITonroroBka x
MPAaKTUYECKOMY
3aHATHIO U
BBINOJIHCHHE
MIPAKTUYECKUX
pabor.

NunuBuayansHoe
cobeceoBaHUE.
NunuBuayansHoe
C0-0011IeH1e Ha
3aHSATHHU. 3alura
71a00PaTOPHBIX
pabort. [IpoBepka
WHIMBUYAJIbHOTO
3aJ]aHKs U €ro
3aIMTa.

MK-2.1,
TK-2.2




¥ HAyIHON
JIUTEPATYypPHI.
Iounck
JIOTIOJIHUTENBHOMU
UHPOPMAITHH 10
TeMe (paboTa ¢

CamocrosTenpHOe
n3ydeHue yueOHoU

oubnuorpaduuec | MuausuayanbHOE
KUM Marepuayamu,| cobecenoBaHue.
C 3JICKTPOHHBIMH | MHIUBHIyaIbHOE
1.8 ABTOMaTHYECKOE OMOIMOTEKaAMHU 1 cooOIIeHne Ha
peryaupoBaHue u 4 20P, 3aHATHH. 3alInuTa IK-2.1,
yIpaBJeHUE  JIBUraTelNei UH(OPMAIOHHO- 1ab0PaTOPHBIX TIK-2.2
BHYTPEHHETO CrOpaHHs KOMMYHHKAIIMOHH | pabot. [IpoBepka
bIC CETH WHIUBUYaJIHOTO
WnTepner). 3a1aHus ¥ €T
IToaroroBka k 3aIuTa
11a00paTOPHBIM
3aHATHIM.
IToaroroBka k
MPaKTHYCCKOMY
3aHATHUIO U
BBITTOJTHEHHE
NPaKTUIECKHX
pabor
CaMocCTOsATEIbHOE
H3yueHHe yueOHOU
U Hay4yHOH
JIUTEPATYPHI.
ITowuck
JTIOTIOJTHUTENHHOM
uH(popMaIHy 10
Teme (pabora ¢
o6ubmuorpadudec | MunuBumyambHOE
KUM MarepuayiaMu,| cobeceroBaHue.
¢ 9JIeKTpOHHbIME | VHOuBHIyanbHOE
19  OcHoBy  HaydHBIX OMOIMOTEKAMH 1 cooOmenne Ha
o D0P, 3aHATHH. 3a1uTa TIK-2.1,
KCCJIEIOBaHMI u 4 4 4
o ——— UH(OPMAIIOHHO- 11ab0paTOpHBIX TIK-2.2
KOMMYHHKAIMOHH | pabot. [IpoBepka
bIC CETH WHIMBUYAJIbHOTO
WutepHer). 3a1aHUA U €TO
IToaroroBka k 3alluTa
na0opaTopHBIM
3QHATHAM.
IlogroroBka Kk
MPAaKTUYECKOMY
3aHATHIO U
BBITTOJTHEHHE
MPAKTUYECKUX
pabor
[IpopaboTka
Teopernueckoro | MuaumBuayanpHOE
Marepuaia u cobeceloBaHuE 110 TIK-2.1,
1.10 Dk3amen
BBITTOJIHEHHBIX | SK3aMEHAIMOHHBIM TIK-2.2
1ab0paTopHBIX ouneram
pabor
Wroro no pazneny 36 36 70,1
Uroro 3a cemectp 36 36 34,4 3a4ET




Hroro no aucumruinye | 36 | 36 | |70,l| 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpagunuoHHble 00pa3oBaTelbHbIE TEXHOJOTHMH OPHEHTHUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNbHOTO  IIpOLlEecca, MPEANOJAralIlyl0 MPSAMYH TpPaHCISALUUI 3HAHUM  OT
npenoaaBaress K CTyIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-ULUIIOCTPATUBHBIX
METOM0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJACHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PEeNpOAYKTUBHBIN XapakTep.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

NndopmannonHass Jekuuss —  [OCIENOBAaTEIbHOE H3JIOKEHHWE MaTrepuaiga B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIperoaaBaTesl).

[IpakTnueckoe 3aHsTHE, TOCBSIIEHHOE OCBOECHUIO KOHKPETHBIX YMEHUH U HAaBBIKOB I10
MPEIOKEHHOMY aITOPUTMY.

2. TexHosnoruu mpoOIEMHOT0 0OydeHHs] — OpraHu3as 00pa30BaTENLHOTO IpoIlecca,
KOTOpasi MpernoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3JIaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTUMYJIMPOBAaHUS AKTUBHOW MI03HABATEIbHOU AESATEIbHOCTHU CTYIEHTOB.

@®opmbl y4eOHBIX 3aHATHI C UCIIOJI30BAHUEM TEXHOJIOTUH MPOOIEMHOT0 O0yUEeHHUS:

[IpoGnemHas Jnekuust — U3JI0KEHUWE MaTepuaa, IMpearoiaralollee MOCTaHOBKY
NpOOJIEMHBIX W JUCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE PA3IUYHBIX HAyYHBIX I[OJXOJIOB,
aBTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C Pa3IMYHBIMU MOJEISIMU MHTEPHPETALUU H3y4aeMoro
MaTepuana.

[IpakTuyeckoe 3aHsTHE B (OpMe NpaKTUKymMa — OpraHu3amus y4eOHOH paboTHl,
HalpaBlieHHAs Ha peIIeHHE KOMILIEKCHOW y4eOHO-TI03HaBaTeNbHOW 3ajaud, TpeOyromeid oT
CTYyJE€HTa IPUMEHEHUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

3. TexHonoruu MpOEKTHOTO OOY4YEeHUS — OpraHU3alus 00pa30BaTEIBLHOrO IMpollecca B
COOTBETCTBUU C QJITOPUTMOM IIO3TAIHOTO PELIEHUS MPOOJEMHOM 3aJaydl WIM BbIIOJHEHUS
yuebHoro 3a1anus. [IpoekT npeanosaraer COBMECTHYIO y4eOHO-I103HABATEIbHYIO 1€ TEIbHOCTh
IPYNIbl CTYJIEHTOB, HANIPABJIECHHYIO HA BbIPAaOOTKY KOHIEMIIMM, YCTAHOBJIECHHE LI€Jei U 3a1ad,
(GOpMYyIUPOBKY O0XHMJIA€MBIX pPE3yJbTaTOB, ONPEJECICHUE MPUHIMIIOB U METOJIUK PpEIICHUS
MIOCTaBJIEHHBIX 3ajJlad, IJIAHUPOBAaHUE XoJa paldoThl, MOUCK JOCTYMHBIX M ONTHMAJIbHBIX
pecypcoB, MO3TANHYIO pEaTU3alli0 IJaHa pabOThl, MPE3EHTALMIO PEe3yJbTaTOB PabOThHI, MX
OCMBICIIEHHE U peIIEKCHIO.

OCHOBHOH THUII IPOEKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpubImkeHa K ¢GopmaTy Hay4dHOTO
UCCIIEIOBaHMs (J10Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbI, ONPEJCIICHHE HAay4HOH MpoOJeMsbl,
npeaMera U oOBeKTa MCCieoBaHMA, Lened W 3ajgad, METOAOB, MCTOYHUKOB, BBIJIBHIKEHUE
TUIO0TE3bl, 000011IEHUE PE3YIbTATOB, BBIBO/IbI, 0003HAUYEHUE HOBBIX ITPOOIIEM).

4. VlHTepakTUBHBIE TEXHOJOTHMHM — OpraHU3als 00pa3oBaTeIbHOIO Mpoliecca, KoTopas
IpeJnoiaraeT akTUBHOE U HEJTMHEIHOE B3aUMO/IeCTBUE BCEX YUACTHHUKOB, TOCTH)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAUMMOro JJIsi HHUX oOpa3oBaresbHOro pesynbrata. Hapsny co
CHEIUAIM3UPOBAHHBIMU ~ TEXHOJOTHUSIMU  TaKOro  poja  TNPUHIUN  HUHTEPAKTUBHOCTH
IpOCIEXHUBAaETCsI B OONBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJOTHH.
HNHTepakTUBHOCTh MOAPAa3yMEBAET CyOBEKT-CyOBbEKTHBIE OTHOILIEHHUS B X0OZie 00pa30BaTeIbHOTO
npoliecca U, Kak clieZicTBUe, (OpMUPOBaHUE caMOpa3BUBarolIeiicss HH()OPMaIIMOHHO-PECYPCHOM
CpEe.IbL.

@opMbl yueOHBIX 3aHATHH C HMCIIOJIB30BAaHUEM CIIELUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHIL:

Jlekuus «oOpaTHOM CBS3M» — JEKIMSI—IPOBOKalMs (M3JI0’KEHHE MaTepHaja ¢ 3apaHee
3a-TUIAHUPOBAHHBIMU omuOKamu), JIeKIUsA-0ecena, JEKIUA-TUCKYCCHS,
JEKIHS-TIPECCKOH(PEPEHIINS.

5.  HHpopMannoHHO-KOMMYHHKAIIUOHHBIE  O0Opa3oBaTelIbHBIE  TEXHOJOTHH  —
opranu3zaiys 00pa3oBaTeIbHOTO MPOLIecca, OCHOBaHHAsI HA IPUMEHEHUHU



CHEIMAIM3UPOBAHHBIX IPOTPAMMHBIX CPE/I M TEXHUYECKUX CPEICTB pabOThI ¢ MHGOpMAIUEH.
®opMbI y4eOHBIX 3aHITHH C WCIIOIB30BaHUEM HH(OPMAITMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHIA:

Jleknuga-pu3yanu3anus — U3JIOKEHHE COACP)KaHUS COMPOBOXKIACTCS MpE3EHTALMEH
(meMoHCTpaIe yueOHBIX MaTepPHaiOB, IPEICTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TPAPUIECKUX, ayAHO- U BUICOMATEPHUAIIOB).

[IpakTnuueckoe 3aHATHE B (QOpME TMPE3CHTAMM — TMPEACTABICHUE PE3YJIbTaTOB
MPOEKTHOM WJIM HMCCIIEA0BATEIbCKOM JEATEILHOCTA C UCMOJIb30BAHUEM CIICIMATM3UPOBAHHBIX
MIPOTPAMMHBIX CpE/I.

6 YueOHO-MeTOuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00y4yaommxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIe CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITHHbBI (MOYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. SAmanun, A. Y. JlunaMuKka NOpUIHEBBIX IBUraTeNIell BHYTPEHHETO CrOpaHus © y4eOHUK
| A. 1. SImanun, B. A. )Kykos, C. O. bapbimaukoB. — Cankr-IletepOypr : Jlans, 2020. — 592 c.
— ISBN 978-5-8114-4679-7. — Tekcrt : anekTpoHHbii // Jlanb : 3neKTpOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/140748 (mara oOpamenus: 01.06.2020). —
Pexwum noctyma: st aBTOpH3. OJIH30BATENCH.

2. Uctopust co3naHus BUTaTells BHYTPEHHEro cropaHus. BeuHslil aABuratens : yueOHoe
nocobue / O. E. Auapycenko, C. E. Auapycenko, C. O. Bapeimaukos, FO. . MatBeeB. —
Cankr-IlerepOypr : Jlamb, 2019. — 336 c. — ISBN 978-5-8114-3390-2. — Tekcr :
snekTpoHHbi /[ JlaHb . JJEeKTPOHHO-OMOimoteyHas  cucrema. —  URL:
https://e.lanbook.com/book/115485 (mata obpamienus:: 01.06.2020). — Pexxum mocrtyma: s
aBTOPH3. M10JIb30BATEIIECH.

3. Kpyrnos, I'. A. Temorexnuka : yaeonoe nocodue / I'. A. Kpyrnos, P. 1. Bynrakosa,
E. C. KpyrnoBa. — 2-e m3n., crep. — Cankr-IlerepOypr : Jlanp, 2012. — 208 c. — ISBN
978-5-8114-1017-0. — Tekct : anekTpoHHSIi // JIaHb : 21€KTPOHHO-OMOIHOTEYHAs CHCTeMa. —
URL.: https://e.lanbook.com/book/3900 (mara o6parenus: 01.06.2020). — Pesxxum goctyna: mis
aBTOPH3. TIOJIb30BATEIIEH.

4. Temnorexuuka. [Ipaktuueckuii kypc : yueOHoe mocodue / I'. A. Kpyrmos, P. .
bynrakosa, E. C. Kpyrnosa, M. B. AunpeeBa. — Caunxt-IletepOypr : Jlanp, 2017. — 192 ¢. —
ISBN 978-5-8114-2575-4. — Texkct : anekTpoHHblil // JlaHb : SIEKTPOHHO-OMOIMOTEUHAS
cucrtema. — URL: https://e.lanbook.com/book/96253 (nata obparenus: 01.06.2020). — Pexum
JIOCTYTIA: JUIS aBTOPU3. TOJIb30BaTeNeH.

0) lonoJiHMTEILHAA JIATEpaTypa:

1. AsromoOmbHBIE aBuratenu ¢ Typoonaaaysom / H.C. Xauun, D.B. A6onrun, b.®.
Jlsamues u ap. — M.: Mammnoctpoenue, 1991. — 336 c.

2. ABroMoOMITBHBIHN cripaBouHUK. [1ep. ¢ anri. 1-e pycckoe m3a. — M.:

3. benos II.LM. u ap. suratenu apmeiickux mamma: Y.1. Teopus. — M.,1971. - 512 c.
Y.2. Konct-pykius u pacuer. — M., 1972. — 568 c.

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

5. TopbOynoB B.B., Ilarpaxamsies H.H. TokcuunocTe nBurareneil BHYTPEHHETO
cropanus: Yueb. mocooue. — M.: U3a-Bo PY/IH, 1998. — 214 c.

6. [Isurarenu BHyTpeHHero cropanus. [luHamuka u koHctpyuposanue /Ilong pen. B.H.
Jly-kanuna. — M.: Beicmras mk., 1985. — 319 c.



7. JlBurarenu BHYTpeHHETO cropanus. KoHCTpyHpoBaHHe U pacueT Ha MPOYHOCTH MOPIIHEBBIX U
koMOunupoBanubix asuratencii / Ilox pexn. A.C. Opaurna um M.I. KpyrmoBa. - M.:
MarmuHo-ctpoenue, 1984. — 383 c.

8. Jlpuratenu BHyTpeHHero cropanus. CHCTEMbl MOPUIHEBBIX U KOMOWHUPOBAHHBIX
nsuratenei / [Tox pea. A.C. Opiauna u M.I'. Kpyriosa. - M.: Mammnaoctpoenue, 1985. — 456 c.

9. Jlpuratenu BHYTPEHHEro cropaHusi. Teopus NOPIIHEBBIX W KOMOWHHUPOBAHHBIX
nsurateneit / [Tox pea. A.C. Opiauna u M.I'. Kpyriosa. - M.: Mammnaoctpoenue, 1983. — 375 c.

10. Jlpurarenu BHyTpeHHEro cropanus. Teopust pabounx mpomeccos / ITox pen. B.H.
Jlykanuna. — M.: Beicmas mik., 1985. — 369 c.

11. TMokposckuii I'.Il. DnekTpoHuka B cHCTeMaxX IOJa4yd TOIUIMBA aBTOMOOMJIBHBIX
neurareneil. — M.: Mammnoctpoenne, 1990. — 176 c.

12. TlocnenoB JI.P. Koncrpykuus aBurareneldi BHYTPEHHETO CTOPAHHS CBO3IYIIHBIM
oxJax-aeHneM. — M.: MammHoctpoenue, 1973. — 352 c.

13. CoBpemeHHBIE TOAXOJbI K CO3JAaHUIO AM3ENIed MIJi JIETKOBBIX aBTOMOOWIEH U
MaJIOTOHHAKHBIX Tpy30BUKOB / A.Jl. baunos, I1.A. I'ony6es, F0.E. [Iparan u ap. ITox pea. B.C.
[TartonoBa u A.M. MuneeBa. — M.: HUII «1mxenep», 2000. — 332 c.

14. TormBHAsS YKOHOMUYHOCTh aBTOMOOMIIEH ¢ OeH3uHOBBIMU jaBuratessivu /[lox pen.
. Xunmu-apaa, [[x. Cnpunrepa; [lep. ¢ aara. — M.: Mammnoctpoenne — 1988. — 504 c.

B) MeToanyeckue yKazaHus:

1. Ilpoxomenko, H.W. TepmoauHamuueckuid pacyeT HACAIU3UPOBAHHOIO IUKJIA
HOPIIHEBOTO JIBUTATENS] BHYTPEHHETO CropaHus. [ DIEeKTPOHHBINA pecypc] — DIIEKTPOH. JaH. —
M. : UznarensctBo '"JlaGopatopust 3Hammii", 2015. — 146 c. — Pexum pocryma:
http://e.lanbook.com/book/70782 — 3arux. ¢ skpana

2. Jlorunog, B. C. [IpakTiKyMm 1O OCHOBaM TEIUIOTEXHUKH : yueOHoe mocobue / B. C.
Jlorunos, B. E. FOxHOB. — 2-¢ u3a., ucnp. u non. — Caunkr-IlerepOypr : Jlans, 2019. — 128 c.
— ISBN 978-5-8114-3377-3. — Texkcrt : snektponusbiii // JlaHb : 37eKTPOHHO-OHMOIHOTEUHAS
cuctema. — URL.: https://e.lanbook.com/book/112679 (nata obparenus: 01.06.2020). — Pesxxum
JOCTYTIA: JUIS aBTOPU3. TIOJIb30BaTENEH.

r) IIlporpammHuoe ob6ecnieuenune u MHTEpHET-pecypenl:

IIporpamMmmHoe obecnieuenue

Haumenopanwue I10 Ne norosopa CpoKk JIeHCTBYSI JIUIICH3UH
7Z1p ¢B000IHO pacupocTpansemoe I1O 0eccpoyHO

FAR Manager cB000THO pacrpoctpansemoe [10 0eCCpOUIHO
ACKOH Kommnac

3D 516 J1-261-17 ot 16.03.2017 6eccpouHo
Autodesk Inventor

Professional 2011 |K-526-11 o1 22.11.2011 6eccpouHo

Master Suite

?oplh(;l WinMachine |51 965 12 or 15.02.2012 GeccpoHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
| Haspanue kypca | Cchlika




DnekTpoHHas 06a3a nmepuoanveckux m3ganuii East View

Information Services, OO0 «MIBUCy hitps://dlib.eastview.com/

HannonanpHas MH(POPMALMOHHO-aHAIUTHYECKAS URL:

cucrema — PoccuiicKuil HHIEKC HAYIHOTO [UTHPOBAHHS el : .
(PUHLI) https://elibrary.ru/project_risc.asp
[TouckoBass cucrema Axaxemuss Google (Google URL: https://scholar.google.ru/
Scholar) ' ' ' '
denepanbHOC rOCyIapCTBEHHOE OF0KETHOE

yupexaenue «Denepanbubiii nHCTUTYT npombiiutierHoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTH

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITIOYACT:

1. YueOuble ayIUTOpUN VIS IPOBEICHHS 3aHATHIA JIEKIIMOHHOTO TUTIA: MYJIbTUMEIUITHbIC
Cpe/CTBa XpaHEHHUSI, TICpEIavn 1

npeCcTaBIeHUS HHPOpMAITUT

2. YdeOHbIe ayqUTOPUU NJs TPOBEACHUS MPAKTHUECKUX 3aHSATUH, TPYNIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTALUH, TEKYIIIETO KOHTPOJIS U

MPOMEXYTOYHON aTTEeCTAllMU: MepCoHalbHbIe KOMIbIOTEphl ¢ maketom MS Office,
BBIXOJIOM B IHTEpHET U ¢ IOCTYIOM B 3JIEKTPOHHYIO HH()OPMAIIHOHHO-00pa30BaTEIbHYIO CPEIy
YHHUBEPCHTETA

3. AyIuTopuH IJisi CaMOCTOSITEIBHOIN pabOThl: KOMITBIOTEPHBIE KIIACCHI; YUTAIBHBIE 3aJIbI
OMOIMOTEKH: TIEpCOHANIbHBIE KOMITBIOTEPHI ¢ TakeToM MS Office, BoI-

X07I0M B IHTEpHET U ¢ JIOCTYNOM B 3JIEKTPOHHYIO WH(POPMAIMOHHO-00pa30BaATEIbHYIO
Cpely YHHUBEpCHTETA

4. TlomemeHue aiusi XpaHEHHS W NPOPUIAKTUYECKOTO OOCITY)KHBaHUS Y4eOHOTO
obopynoBanus: CTeiaxu s XpaHeHUs1 yueOHO-HaIIAAHbIX TOCOOMH 1

VUEeOHO-METOMTUYECKON TOKVMEHTATTAN.
IIpniaoxenune 1

YueOHO-MeTOAMUYECKOE 00ecIieUeHre CAMOCTOSTEILHOM paﬁoTbI

[To nuctnunnune «Temnorexuuka u JIBCy» npenycMoTpeHa ayiuTopHasi ¥ BHeayAUTOPHAsI
camocTosTeNbHas paboTa 00yJarommxcs.

CamocrosiTenpHast paboTa o OCBOSHUIO TUCIHUIUIMHBI HE00X0auMa JijIsl yriayOIeHHOTO
U3y4eHUs MaTepuaia Kypca. CamocTosTeNbHas paboTa CTyICHTOB PEriiaMeHTHPYETCS
rpadukamu yueOHOro mnpoiecca u CaMOCTOSTEIbHOU paboThlI.

CamocrosTenpHas pa60Ta CTYACHTOB COCTOUT U3 CICAYIONIUX B3ANMOCBA3aHHBIX JacTew:

1) M3ydeHne TeopeTHYECKOro MaTepuaia B popme:

e (CamocTosATeNbHOE N3yUYeHUE YUeOHOH U HayYHO JIMTEpaTyphl 110 TeMe

e [louck pomonHuTENbHON HHGOpMamuu 1o Teme (pabora ¢ OubIMOrpapuUecKum
Marepuaiamu, c AJIEKTPOHHBIMH O6ubaMoTeKaMu u 90P,
nH(pOPMaIMOHHO-KOMMYHUKALIMOHHBIE ceTu MHTepHeT).

OcrtarouyHble 3HaHUS ONPENENAIOTCS Pe3yNbTaTaMU CAAYH SK3aMeHa.

2) ITonroTtoBka Kk 1a00paTOPHBIM 3aHATHSIM H BHITIOJIHEHHE Ta00PaTOPHBIX padoT.

3) BhinosiHEHHE TECTOBBIX 33JaHUil Ha YKPEIUICHHE TEOPETHYECKOrO JICKIMOHHOTO
MaTepuaa.

CamocrosiTenbHas paboTa BHIIOIHICTCS CTYACHTAMH HAa OCHOBE y4eOHO-METOIUUYECKUX

MaTepHaJIOB JTUCIUTUIMHBI, PUBEICHHBIX B pa3jaene 7.



Tembl A7 TPOBEPKU CaMOCTOSITENIbHOM pabOThI CTYIEHTOB

CoNoOR~WNE

OCHOBBI TCILIOTEXHUKH
TexHoI0rus ABUTATEIECTPOCHUS
Teopust pabounx MPOLIECCOB JBUTATENICH BHYTPEHHETO CTOPAHUS
KoncTpyupoBanue gurareseil BHyTpeHHEr0 CrOpaHus
JvnHamuka nBurarenen
ArperaTbl HaJAyBa ABUATATEICH
CucreMsbl JBUTaTeIICH
ABTOMaTUYECKOE PETYJIUPOBAHUE U YIIPABICHUE JBUTATENIC BHYTPEHHETO CTOPaHUs
OcCHOBBI HayYHBIX MCCIEA0BAHUN U UCTIBITAHUH BUraTENEH

IIpunoxenne 2

OneHo4Hble cpeacrea Jid MPpoOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn

[TpomMexxyTouHasi aTTeCTalUsl UMEET LIENbI0 ONPEACTUTh CTENEHb JOCTHKEHHS 3allTAHUPOBAHHBIX
pe3yNbTaTOB O0YYEHHs 110 AUCHUILTNHE (MOIYIIIO) 32 EPHO]] 00yUEHHS U MPOBOJUTCS B opme

J9K3aMCHa.

a) [lnanupyembie pe3yabTaThl 00y4eHUs] H OLIEHOYHbIE CPEJACTBA /IJIsl IPOBeAeHHUSs
NMPOMEKYTOYHOM aTTeCTAllUM:

Kon
WHJIUKaTOpa

WNHaukaTop AOCTHKEHUS

KOMITUTCHITUHN

OneHouyHbIE CPECTBA

IIK-1 Cnocoben paspaﬁaTMBaTL MPOCKTHbBIC MHHOBAIIUOHHBLIC PCIICHUS 110 MOJACPHHU3AIIUA
TOPHBIX MAIUHBI X 060py)1013amm Pa3JIU4YHOIO (l)yHKIII/[OHaJII)HOFO Ha3HAYCHUSA B

PA3IHYHBIX KIIMMATHYECCKUX, TOPHOTCOJOTHNICCKUX U TOPHOTEXHUIECCKHUX YCJI0BUAX

IK-1.1

OOGOCHOBBIBACT TEXHOJIOTHIO U
MEXaHHU3aINI0 TOPHBIX padoT,
METO/IbI TPOMUTAKTUKY aBapuid
MallKH 1 000pyI0BaHuS,
CIOCOOBI JIMKBUIAIIMH UX
MOCJIEACTBHI

1.

2.

o oA

10.

TepmoMHAMHYECKHE OCHOBBI
JIEHCTBUTEIIbHBIX MPOIECCOB U ITUKJIOB;
[Tokazarenu TepMOIUHAMUYECKON U
TEXHUKO-3KOHOMHUYECKOH 3(PPEKTUBHOCTH
[IUKIIOB U JIBUTATENEH;

TommBa ¥ OKUCIUTENH; TEIIOPU3NUECKHE
CBOWCTBA ra30BbIX CMECEN;

[Iporeccrl ra3000MeHa B IBUTATEIIAX;
[Tporeccrl cMeceoOpa3oBaHus U CTOPAHHS;
OCHOBBI TEOPUU TOPEHUS TOTUIUB B KaMepax
CrOpaHHUsl BUTATENEH;

OO6pa3oBaHNEe TOKCUYHBIX BEIIECTB U
CIoCcOOBI CHIDKEHHUS UX BBIOPOCOB, IITyMa U
JIBIMHOCTH;

WNunukaropHbie 1 3¢ (HeKTUBHBIE
MOKa3aTely;

DKCIUTyaTalluOHHBIC PEKUMBI PaOOTHI U
XapaKTepUCTUKHU JABUTATENCH;

TemoBoii OanaHc U TEIOOOMEH B
JIBUTATENSIX;




Kon
WHIUKAaTOpa

Nuaukatop qocTrxREHUs

KOMIIUTCHIIMH

O1eHOYHEIE cpe€acTBa

11. Hannys aBuratenei;

12. BropuyHo€ UCIOJIb30BAHUE TETIIOTHI;

13. DHepreTuveckuii METO/1 aHATTU3a
3¢ (PEKTUBHOCTH MTPOIIECCOB;

14. Marematrueckoe MOJEIUPOBAHKE,
OJIHO30HHBIE 1 MHOT'O30HHBIE MOJIEJIH;
Pemts 3amauy:

1. B mapoBoii  TypOune g
nojlyueHusi napa c rtemmneparypou 250 °C
CKUTalOT IHU3€NbHOEe TOmIMBO Maccoi 0,35
Kkr. [Ipu a3ToM nmap coBepumiaet padoty 1 kBT ¢
y. Temneparypa xonoawibHuka 30 °C.
Boruncnure KII[ typOunbsl. VY nenbHas
TEIJIOTa CTOPAHMS JAU3EIBHOTO TOIIMBA 42
M /Ix/Kr.

[1K-1.2

Hcnonbs3yeT nudpoBbie
WH(OPMAIIMOHHBIC TEXHOJIOTUN
MIPU MPOESKTHPOBAHUH TOPHBIX
MAaIIiH U 000pyIOBaHUS

=

OCHOBHbBIE KPUTEPUU YCTOWUHBOCTH;

2. KauectBo paboTHI CHCTEM aBTOMAaTHYECKOTO

peryJaupoBaHus;

OCHOBBI aBTOMAaTH3allUU JBUTATENEH;

MHuKponponeccopHble CUCTEMBI YIPaBICHUS

JIBUTATEIISIMU.

Opranuzanus ucciael0BaHui IBUraTesei;

Buaber ncneTanmii;

[TnanupoBaHue HKCIEPUMEHTA;

Craructuueckas o0OpaboTka

HKCIEPUMEHTAIbHBIX JIaHHBIX;

9. OCHOBBI MEKTPUUECKUX U3MEPEHUI
HEDJICKTPUYECKUX BEJTUUNH;

10. laTunku, ocrmuniorpadsl, TOTEHIMOMETPHI;

11. IlorpemHocTs NIpUOOPOB;

b ow

NGO

Pacnonoxure B IMPAaBUJIBHOM ITOPAAKE STAllbI
HCCICA0OBaHUA TCPMOJNHAMUYCCKUX ITPOLIECCOB
nacCaJIbHBIX ra3on?

Bribepure oauH OTBET:

a. 1 OnpenenuTh HaYaIbHbIE U KOHEYHBIE
napameTpsl pabodero Tena.
2 OnpenenauTb U3MEHEHNE BHYTPEHHEN SJHEPTUH,
SHTPONUH U BETUUYUHY paOOThl U3MEHEHHUS
o0Bbema rasa.
3 BeIBeCTH ypaBHEHHE MpoIiecca,




Kon
WHIUKAaTOpa

Nuaukatop qocTrxREHUs

KOMIIUTCHIIMH

O1eHOYHEIE cpe€acTBa

yCTaHABJIMBAIONIEE CBS3b MEK/Y HAUIbHBIMU U
KOHEUHBIMH TTapaMeTpaMu padovero Teia B
JAHHOM ITpoIiecce.

4 TloctpouTs mponiecc Ha PV- u
TS-auarpammax.

b. 1 IToctpouts npouecc Ha PV- u
TS-auarpammax.
2 OnpenenuTh HaYaJIbHBIC U KOHEYHBIC
napameTpsl pabodero Tena.
3 Onpenenutb U3MEHEHUE BHYTPEHHEW SHEPTUH,
SHTPONUH U BETUYUHY paOOThl U3MEHEHHS
o0Bema rasa.
4 BpiBecTH ypaBHEHHUE Mpollecca,
YCTaHaBJIMBAIOIIEE CBSI3b MEXK/ly HAYaJIbHBIMU U
KOHEUHBIMU TIapaMeTpaMu pabouero Teia B
JTAHHOM TIpolLiecce.

c. 1 IlocTpouTts nponecc Ha PV- 1
TS-auarpamMmax.
2 OmnpenenuTh HadallbHbIe U KOHEUHBIE
napameTpsl paboyero Tena.
3 BelBecTu ypaBHEHHE IpolieEcca,
YCTAHABJIMBAIOILIEE CBSA3b MEXKAY Ha4aJbHBIMU U
KOHEYHBIMU IIapaMeTpaMu pabodero tena B
JTAHHOM ITpOLIECCE.
4 OnpenennTh U3BMEHEHNE BHYTPEHHEN SHEPTUH,
SHTPOIIMHU U BEITHYUHY paOOTHI U3MEHEHUS
o0bema rasa.

d. 1 Onpenenuth HavYa bHBIC U KOHEUHBIC
napameTpsl pabodero Tena.
2 BeiBecTH ypaBHEHUE MpoLieCca,
YCTaHABIIMBAIOIIEE CBSA3b MEXAY Ha4aJIbHBIMU U
KOHEYHBIMU TapaMeTpaMu pabodero tena B
JTAHHOM ITpOLIecCe.
3 Iloctpowuts mporiecc Ha PV- u
TS-nuarpammax.
4 OnpenenuTbh U3MEHEHNE BHYTPEHHEN S3HEPTHH,
SHTPONUH U BETUYUHY paOOTHl H3MEHEHHUS
o0bemMa rasa.




Kox Nuaukatop qocTrxREHUs

MHIMKATOpa KOMITMTCHII N

O1eHOYHEIE cpe€acTBa

(Oranonnslii oTBeT d)

0) [Hopsinok npoBeeHUsI MPOMEKYTOYHOM ATTECTAIlUM, TOKA3aTeJIH U KPUTEPUH
OLlEHUBAHMUSL:

ITpomexyTrouHas atrectauus 1o nucuuiuiee «Temnorexnuka u JIBCy Bkitouaer
TEOPETUYECKHE BONPOCHI, O3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS 00yUarOIMMUCS 3HAHUH, U
1ab0paTOpHbIE 3a/1aHUS, BBISBIISIIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUN U BIIa/I€HUH,
POBOIUTCS B (hOpME 3aIIUTHI JTAOOPATOPHBIX PadOT M HAIMMCAHUU TECTOBBIX 3aJaHHM.

3a4er 110 JaHHOW AWCIHUILINHE MPOBOIUTCS B YCTHOU (DOpPME IO BOIIPOCAM.
Iloka3aTesn U KpUTEPUH OLIEHMBAHUSA IK3aMEHA:

— Ha OIICHKY «324TeH0» — 00y4JaIoINiCs IEMOHCTPUPYET BBICOKUI yPOBEHb C(POPMUPOBAHHOCTH
KOMIIETEHIIM, BCECTOPOHHEE, CUCTEMAaTHUECKOe U TIyOOKoe 3HaHHEe yueOHOro MaTepHara,
CBOOOJTHO BBINOJIHSAET MPAKTHYECKUE 3aJaHHsI, CBOOOTHO ONEepUpYyeT 3HAHUSAMHU, YMEHUSIMH,
HNPUMEHSET UX B CUTYallUAX MOBBIIEHHOMN CI0KHOCTH.

— Ha OIICHKY «HE€ 3aYTCHO» — 06y‘121IOH.[PII>iC5I HC MOJKCT IIOKAa3aTb 3HAHU Ha YPOBHC
BOCIIPOU3BCACHUA U 00BSICHEHHS I/IH(I)OpMaI_[I/II/I, HE MOXKCT ITOKAa3aThb HHTCIIJICKTYAJIbHBIC HABBIKH
pemieHus NpOCThIX 3a4aY.

Hepeuenb eonpocoe 0/131 HOOZOMOBKU K 3auemy:

1. TepmoamHaMU4ecKHe OCHOBBI IEHCTBUTEIBHBIX MPOIIECCOB U IIHKJIOB;

2. Tloka3zarenu TEpMOJANHAMHYECKONW U TEXHUKO-?KOHOMUYECKON 2(PPEKTUBHOCTH IIUKIIOB U
JIBUTaTEIICH;

3. TomnuBa 1 OKMCIUTENN; TEIIO(PU3MUECKUE CBOMCTBA Ta30BBIX CMECEi;

4. Tlpomeccel Ta3000MeHA B IBUTATETIAX;

5. Tlporecchl cMeceobpa3zoBaHUs U CTOPAHMS;

6. OCHOBBI TEOPHH TOPEHHUS TOIUIMB B KaMepax CrOpPaHUs JBHUTATENICH;

7. OO6pa3oBaHHE€ TOKCUYHBIX BEIECTB U CIIOCOOBI CHIYKEHHSI UX BHIOPOCOB, IITyMa U ABIMHOCTH;

8. HunukaropHbie 1 3 (HEeKTUBHBIC TTOKA3ATEINN;

9. DkcrlyaTallMOHHBIE PEKUMBI PA0OTHI M XapaKTEPUCTUKH JIBUTaTENIeH;

10. TenmoBoit OamaHc U TEIJIOOOMEH B ABUTATEIISX

11. HagnyB aBurareneif;

12. BropuuHo€ MCTIOJIb30BaHUE TETUIOTHI;

13. DHeprernyeckuil MeTo aHaM3a 3PPEKTUBHOCTH POIIECCOB;

14. MaTtemaTtuueckoe MOJEIUPOBAHHE, OJTHO30HHBIE U MHOTO30HHBIE MO/JIEIIH;

15. OnTumuzanus IpoLEcCOB B IBUraTENsX.




16. YcrpoiicTBo u paboTa ABUraTenei;

17. KoHCTpyKLIMSI OCHOBHBIX JieTalieil, MEXaHU3MOB U CUCTEM JIBUTaTes;

18. Ocobennoctu ycTpoiicTBa 1 pabOThI JBUTATENICH pa3IMYHBIX TUIIOB U HA3HAYCHHUS;

19. JIBurarenu HETPaAULIMOHHBIX CXEM;

20. KoHCTpYKIIMS M METO/IbI IPOYHOCTHOTO aHAIIN3a, pecypca M HaZeKHOCTH MOPUTHEBOM
TPy, MIATYHOB, IITOKOB ¥ KPeHIKomn(oB, KOJIEHYATHIX BaJIOB, MOAIIMITHUKOB, A€Talel u
MEXaHU3MOB ra30paclpeieeHus, KOPIYCHBIX JeTalei;

21. OcHOBBI TPUOOTEXHUYECKOTO KOHCTPYUPOBAHHUS y3JI0B TPEHUSI B IBUTATEIIAX;

22. AHanu3 KOHCTPYKIHMI, KOMIIOHOBOK;

23. [lepcieKTUBBI pa3BUTHS COBPEMEHHBIX ABUTATEICH.

24. OcHOBHBIE CXEMBbI IPe0OPa3yOUINX MEXaHU3MOB ABUraTENCH;

25. Kunemaruka v JUHaMHKa KPUBOLIUITHO-IIATYHHOTO MEXaHU3Ma;

26. OnpexneneHue cuil, ISHCTBYIOMINX B MEXaHU3MaX;

27. banancupoBKa JBUTATENEH pa3InYHBIX CXEM M KOHCTPYKIIHUML;

28. KpyruiibHble, U3THOHBIC M CBSI3aHHBIC KOJICOAHUS B CHJIOBBIX IIETISX;

29. TpeHue B 371eMEHTax JBUTATEIICH;

30. KunemaTrka ¥ THHAMHUKA MEXaHU3MOB Ta30pacipe/IeICHUs; KOJIeOaHUus pOTOPOB
TypOOKOMIIPECCOPOB.

31. O6beMHBIe, TOPUTHEBEIE, POTOPHBIE, IEHTPOOESIKHBIE M OCEBBIE KOMITPECCOPBI;

32. Metoapl pacyeTa U KOHCTPYHPOBAHUE KOMIIPECCOPOB;

33. AKTHBHBIC, peaKTUBHBIE, OCEBBIC U PAaHAIbHBIC TYPOUHBI;

34. Metoabl pacuyeTa U KOHCTpyHpOBaHHE TypOUH 7Sl Ha/ITyBa JBUTATENCH;

35. UmnynbcHbBIE TypOUHBI, TypOUHBI C IOCTOSIHHBIM  JIaBJICHUEM;

36. XapakTepuCTUKH U PETYJIUPOBAHKE Ta30BBIX TYpOUH; COBMECTHAs paboTa TypOUHBI,
KOMIIPECcopa U MOPIIHEBOTO IBUTATEIIS,

37. OxnaauTeny BO3Iyxa.

38. TorMBHBIE CUCTEMBI IBUTATENEH C BHYTPEHHUM CMeCce00pa30BaHUEM;

39. Cucrembl MUTAHUS JIBUTATENEN C BHEIIHUM CMece0o0pa30BaHUEM;

40. TorIMBHBIE CUCTEMBI U CUCTEMBI BOCIIJIAMEHEHUS TOPIOYEH CMECH Ta30BBIX JIBUTATENCH;

41. CMa304HbBIE CHCTEMEI;

42. CucreMbl OXJIAXKICHUS

43. OxnaguTeny;

44. Cuctembl IycKa U PeBEPCUPOBAHUS;

45. Cuctembl BO3IyXOCHA0KECHHUS,

46. CucTemMbl HEUTpaTH3aIMi TOKCUIHBIX BEIIIECTB;

47. CucremMbl BTOPUYHOT'O UCIIOJIb30BAaHUS TEIUIOTHI;

48. CucTemMbl TMarHOCTUPOBAHUS JIBUTATEIICH.

49. OcHOBHbIE TOHATHUS TEOPUU YIPABICHUS TEXHUUECKUMHU CUCTEMAMU;

50. OcHOBBI yTIpaBiIeHUS ¥ ABTOMATH3AIIUH JIBUTATEICH;

51. JIBuratenb Kak peryJupyemMblii OObeKT;

52. OcHoBHble auddepeHnnanbHbIe ypaBHEHNUS;

53. MaTtemMaThuecKue MOAEIH;

54. Tlepenarounsie (YHKIINN, YACTOTHBIE XapaKTEPUCTHKH,

55. AHanu3 yCTaHOBUBIIMXCS U IEPEXOAHBIX PEKHMOB;

56. MeTopl aHaM3a yCTOMYUBOCTH CHCTEM;

57. OCHOBHBIE KPUTEPHH YCTOMYNBOCTH;

58. KagecTBO pabOTHI CHCTEM aBTOMAaTHYECKOTO PETYIUPOBAHHS;

59. OcHOBBI aBTOMAaTH3AIMH JBUraTeNCH;

60. MuKponpoIiecCOpHbIE CHCTEMBI YIIPABICHUS ABUTATEIISIMH.

61. Opranu3anus Ucciae10BaHU ABUTaTeNeH;

62. Buapl HCIIBITAHUIT;

63. [InanupoBaHue HKCIEPUMEHTA;

64. Cratuctuueckass o0pabOTKa SKCIEPUMEHTAITBHBIX JaHHBIX;



65. OCHOBBI ANEKTPHUUECKUX U3MEPEHUI HEANEKTPHUUCCKUX BEIUYHH;

66. Jlarunku, ocrusuiorpadsl, MOTCHITMOMETPHI;

67. [lorpemHocTs TpuOOPOB;

68. 3mepenue BpeMEeHU, YaCTOTHI BpaILllEHUs!, KPYTSIIET0O MOMEHTA, JaBICHUN B KUAKOCTAX U
rasax, CKOpOCTei OTOKOB KHJIKOCTEH M ra30B U X PACXOA0B, TEMIEPATYD;

69. OnpeneneHue cocTaBa U JbIMHOCTH OTPaOOTABIIKX ra30B;

70. M3Mepenue nmapaMeTpoB HHTEHCUBHOCTH IITyMa U BUOpAIIHii;

71. UcnplTaTeabHbIE CTEHBI,

72. aBTOMaTH3UPOBaHHbIE HH(POPMALIMOHHO - U3MEPUTEIIbHBIE CUCTEMBI.

73. ®U3HKO - XUMUYECKUE CBOWCTBA MOTOPHBIX HE(PTEIIPOTYKTOB;

74. TorumBa AJist ABUTATENICH C MPUHYAUTEIBHBIM BOCIIAMEHEHHUEM;

75. ToruBO A5l ABUTaTENel ¢ BOCITIAMEHEHHEM OT CXKaTHS;

76. 'a3000pa3HbIe TOIINBA,

77. IlepcrieKTUBHBIE TOILINBA,

78. MoTOpHBIE M TPAHCMUCCHOHHBIE MACIIa, MJIACTUYHBIE CMa3KH, OXJIAXK/IAIOIINE U ITyCKOBbIC
AKHUJKOCTH.

Ilpumepovl npakmuyecKux 3a0aHuil 0N RPOMENCYMOYHOU ammecmayuu

1. JIpurarens momtHocThIO N = 14,7 kBT motpebsieT 3a 1 4 paGoThl TOIIMBO Maccoi M = 8,1
KT, C yIeNbHOH TeruioToi cropanus q = 3,3 107 Jx/kr. Temneparypa kotina 200 °C,
xononuinbHuka 58 °C. Ompenenute KIIJ[ sroii mammubl u cpaBHute ero ¢ KII/]
UJICAIbHON TEIJIOBOM MAaIllWHBI.

2. Wneanbnas ternosas mamuHa ¢ KIIJl n paGoraer mo oOparHomy nukiy (puc. 13.15).
Kakoe makcumanbHOE KOJUYECTBO TEIIOTHI MOKHO 3a0paTh OT XOJOJWJIbHHMKA, COBEPIIHMB
MeXaHU4ecKyto padory A?

3. Kakoli nomkHa OBITH TeMIepaTypa IBUTATENs, JUII TOTO YTOOBI CTalO BO3MOXHBIM
noctrxkenue 3HaueHus KIIJI rerosoit mamunel 80 %, ecinu TeMneparypa xogoauiabHuka 27 °C?

4. B mpouecce paboOThl TEIUIOBOM MalIMHBI 3a HEKOTOpPOE BpeMsi pabouuM TeJoM ObLIO
MOJy4eHO OT HarpeBaTelst KoaudecTBo Termotel Q1 = 1,5 ¢ 106 [Ix, nepenaHo XOJIOAUIBHUKY
Kom4uecTBO TerioTel Q2 = -1,2 « 106 JIx. Beruamcnaure KIIJ| MammHBI ¥ CpaBHUTE €ro C
MakcuManbHO BO3MOXHBIM KIIJI, ecim Temmeparypbl HarpeBaTelss M XOJOAWUJIbHHKA
cootBeTcTBeHHO paBHbI 250 °C u 30 °C.

5. B napoBoii TypOuHe a1 nmosyyeHus napa ¢ remnepatypoit 250 °C cKUraroT Iu3enbHOe
torutmBo Maccoit 0,35 kr. Ilpm stom map cosepmaer pabory 1 kBt ¢ u. Temmeparypa
xonogunbHuKa 30 °C. Boeruncnure KIIZ[ TypOuHbl. YienbHas TemjioTa CrOpaHHs JIU3EIbHOTO
torutiBa 42 MJIx/kr.

6. B mumunape IBC naxoauTcs ras, A HarpeBaHUs KOTOPOTO CKUTAIOT He(PTh Maccoi 2 Kr
¢ yaenbHOM TeruoToi cropanus 4,3 « 107 Jx/kr. Pacmmpssics, ra3 copepuiaet padoty 10 kBT ¢ u.
Ha ckonbko n3menunacs BHyTpeHHsIs 3Heprus raza? Yemy pasen KIIJ[ neurarens?

7. JlBurarenb aBTOMOOUIIS pa3BuBaeT MomHOCTh 25 kBT. Onpenenure KI1/] nBurarens, eciau
npu ckopoct 60 km/4 oH notpebnser 12 i Oensuna Ha 100 kM nytu. [InotHOCTH Gen3una 700
kr/M3. [Ipu cropanuu 1 kr OeH31HA BBLAESAETCS KOJIMYECTBO TEIIOTHI, paBHOE 4,5 * 107 JIxk.

Jliis hopMHpOBaHUS KOMILJIEKCOB TECTOBBIX 3alaHUM MTPU MIPOBEIEHUH BCEX BUJIOB
KOHTPOJIS U aTTECTAllMU MCII0JIb30BaHa MOAYJIbHAs! 00bEKTHO-OPUEHTUPOBAHHASI JUHAMUYECKAs
yuebnas cpera MOODLE. KoanuecTBo TeCTOBBIX 3aJaHUM, BBIABAEMBIX KQKIOMY CTYJICHTY B



paMKax IMpOMEXYTOUYHOI'0 KOHTPOJIs, BBIIAETCS B 3aBUCUMOCTH OT 00beMa JUCLUIUIMHBI U
KOJINYECTBA MPOBOAMMBIX JIA0OPATOPHBIX 3aHATHH.

bank tectoBbIxX 3aanuii nocryneH s crygeHToB ®I'bOY BO «Marnuroropckuii
rocyaapctBeHHbIN Texuunueckuil yausepcurer uM.I'.MI.HocoBa» Ha cepBepe «O0pa3oBaTenbHBIM
noptam» [http://newlms.magtu.ru/].

PykoBoacTBo nonbs3oBarens yueobnoi cpeasl MOODLE noctymHo mo anekTpoHHOMY
azapecy http://newlms.magtu.ru/course/view.php?id=76274.

Bx0J1HO# KOHTPOJIb IPE/IIIECTBYET HaYaly H3ydEHHUS TCOPETHUECKOTO MaTepraa, pH
3TOM BOIIPOCHI BXOJIHOTO KOHTPOJIS HAlPaBJICHbI HA ONPEICICHUE YPOBHS 3HAHUN U
KOMHGTGHHHﬁ, HOHy‘-IeHHbIX CTYZ[CHTaMI/I Ha Hpe,[[bIILYH_[I/IX JOUCHUIIJIINHAX 06y‘-I€HI/I$I (HepequL
JTUCLUILIMH TIPEJICTABIICH B pasnene 2.

Ipumep 3a0anus 011 6X00H020 MeCMUPOCAHUA

Yro BBICTYIIACT KOHCTaHTOH B IIOJIUTPOITHOM Hpouecce?

Bribepure ouH OTBET:
a.C

b.V

d.q

e. T

(Dranonusii oTeT: d)

Ha 0aze 6anka TecTOBBIX 3aJJaHHI OPraHU3yeTCsl TEKYIIMIA KOHTPOJIb 3HAHUH.

Texymuii KOHTPOJIb CTENCHH YCBOCHHS TEOPETUUIECKOTO MaTepHana, a TakKe MOTydeHUs
MPAKTUYECKUX YMEHUHN U IEMOHCTPAIH HX BIaJIEHUEM 110 PE3yIbTaTaM BHITIOTHEHUS
1ab0paTOpHBIX PaboT MO AUCHHUTUIMHE OCYIIECTBIISICTCS OCIE U3T0XKEHHS TEOPETUIECKOTO
MaTepuana KakJI0u TeMbl (CM. pasien 3).

B paMKax 9aCoB CaMOCTOSTEIbHOM pa60T1>1 Ha OCHOBC COITaCOBAHHOTO C IIPCIIoAaBaTCICM
pacnucanus B OMPEACIICHHOM KOMIIBIOTCPHOM KJIACCC (I/IJII/I KJIaCCElX) WHIAWBUAYAJIBbHO WA JJIA



TPYIIBI B IEJIOM OpraHu3yeTcst paboTa ¢ GaHKOM TECTOBBIX 3a/laHU C TOMOIIBIO MOy TbHAS
00BEKTHO-OPUEHTHPOBAaHHAS TuHamMHuueckas yaeoHas cpenqa MOODLE.

Ilpumep 3a0anus 013 RPOMEHCYMOUYHO20 MECMUPOBAHUS

Pacrionoxxute B mpaBUILHOM MOPSIKE ATAIBI UCCIEAOBAHUS TEPMOAMHAMHYECKUX MPOIIECCOB
AeaIbHBIX ra30B?

Bribepure ouH OTBET:

a. 1 OnpenenuTh Ha4YaIbHBIE U KOHEUHBIE TapaMeTpsl pabovero Tena.
2 OnpenenuTs U3MEHEHUE BHYTPEHHEH YHEPTHH, SHTPOIHH U BETUYUHY PA0OTHI H3MCHCHHUS
o0bema rasa.
3 BeiBecTu ypaBHEHUE MPOLIECCa, YCTAaHABIUBAIOIIEE CBSI3b MEKIY HAYAJIbHBIMUA U KOHEYHBIMU
napameTrpamu pabodero Tejia B JaHHOM Ipoliecce.
4 TToctpouTts nponiecc Ha PV- u TS-auarpamMmmax.

b. 1 IToctpouts npomnecc Ha PV- u TS-muarpamMmmax.
2 OnpenenuTs HAYAJIbHBIE U KOHEYHBIC ITapaMeTphl pabovero Tena.
3 OmnpenenuTh MI3MCHCHHE BHYTPEHHEH SHEPTHH, SHTPOIIHH U BEIMUNHY PAOOTHI M3MECHEHUS
o0bema rasa.
4 BeiBecTH ypaBHEHHUE TIPOIECCa, YCTAHABIMBAIOIIEE CBA3b MEX/Ty HAUaTbHBIMUA U KOHCUHBIMH
napaMerpamMu pabodero Tena B JaHHOM IpoIiecce.

c. 1 [Mocrpouts mpouecc Ha PV- u TS-auarpammax.
2 OnpenenuTh HaYadbHbIE U KOHEUHBIE MTapaMeTphbl paboyero Tena.
3 BeiBecTH ypaBHEHHE NIPOLIECCA, YCTAaHABIMBAIOIIEE CBA3b MEKYy HAYaJIbHBIMU M KOHEUHBIMU
napaMerpamu pabodero Teja B JaHHOM IpoILiecce.
4 OnpenenuTh U3MEHEHUE BHYTPEHHEW SHEPTUU, SHTPOIIUU U BEIMYUHY pabOThl U3MEHEHUS
o0beMa rasa.

d. 1 Onpenenuth Hava bHBIC U KOHEYHBIC TAPaMETPhI pabouero TeJa.
2 BriBecTu ypaBHEHUE MPOIlecca, YCTAHABIUBAIOIIEE CBSI3b MEXK 1Yy HaUuaTbHBIMUA U KOHEUHBIMH
napaMmerpamu pabodero Tena B JaHHOM IpoIlecce.
3 IMoctpouts mporuiecc Ha PV- u TS-nmuarpammax.
4 OnpenenuTs U3MEHEHUE BHYTPEHHEW YHEPTUU, SHTPOITUHU U BETUYHHY paOOTHl H3MEHEHHS
o0bema rasa.

(Drtanonnsiii oteeT d)
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