MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUA
POCCHUNCKOU OEJJEPALINN

T ®enepalibHOE TOCYIApCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE YUPEKICHHIE
BBICIIIETO 00pa30BaHuUs
«MarHuToropckuii rocy1apCTBEHHbIN TeXHUYECKU yHuBepcuTeT um. I'.11. HocoBa»

YTBEPXJIALIO
[lupexrop UI'IuT
H.A. ITpiTanes

14.02.2022 .

PABOYASA TIPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

TEIIVIOTEXHHUKA U JIBHT'ATEJIH BHYTPEHHEI' O CI OPAHHUA

Hamnpapnenue noarotToBku (CrenuagabHOCTD)
21.05.04 I'opHoe aeno

HampasnenHocTs (mpoduib/criennain3anus) IporpaMMel
I'opHble MalHbI 1 000pyIOBaHHE

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICTIHAIUTET

®opma oOyueHus
OuHas

WNuctutyt/ pakynerer VHCTUTYT TOPHOTO Jiea U TpaHCIopTa

Kadenpa ["opHBIX MaIIMH U TPAHCIIOPTHO-TEXHOJIOTHUYECKUX KOMITJIEKCOB
Kypc 2
Cemectp 3

Maruauroropck

2022 rox



Pabouas mnporpamma cocraBneHa Ha ocHoBe @OI'OC BO - cnoeumanurter 1m0
cnenuanbHocTH 21.05.04 I'opHoe neno (mpuka3z MunoOpHayku Poccun ot 12.08.2020 1. Ne 987)

PaGouas mporpamma paccMoTpeHa 1 oJo0peHa Ha 3acegannu kadeapsl ['OpHBIX MaIIH U

TPaHCIOPTHO-TEXHOJIOTUIECKUX KOMILIEKCOB
11.02.2022, npotokoin Ne 6
3aB. kadeapoit A.M. MaxurtoB

Pabouas mporpamma ogobpena metoaudeckoi komuccued AL uT
14.02.2022 r. npotokosa Ne 3
IIpencenarens .A. IlbITanes

Pabouas nmporpamMma cocraBicHa:
noueHT kapeapel [ MuTTK, kana. TexH. HayK A A.N. Kypoukun

Penensenr: —
3aMecTUTED reHepaIbHOIrO zmpexm{ ol KTUBHOMY Pa3BUTHIO

~— W.C. Typkun




JIner akryaauszanumn padoueil mporpaMmbl

PaGouas mporpamMmma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2023 - 2024
yueOHOM Tojly Ha 3acefaHuu KadeApbl [ OpHBIX MAIlIMH U TPAHCIOPTHO-TEXHOJIOTHIECKUX

IIporokomor 20 1. Ne

3aB. kadempoii A.M. MaxuTos

PaGouas mporpamMmma repecMoTpeHa, 00cyxaeHa u o1o0pena i peanusanuu B 2024 - 2025
yueOHOM Trojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCHOPTHO-TEXHOJIOTHIECKHUX

IIporokomor 20 1. Ne

3aB. kadempoii A.M. MaxuTos

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmu3anuu B 2025 - 2026
y4eOHOM rojy Ha 3aceaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.M. Maxuros

Pabouas nporpamma nepecMoTpeHa, 00CykieHa u ogo0peHa s peanuzanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceaHuu Kadeapsl ['OpHBIX MAIMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. kadenpoit A.M. MaxuTos

PaGouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peanusanuu B 2027 - 2028
ydaeOHOM TOJly Ha 3acefaHuu kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHYECKUX

[Iporokom ot 20 . Ne

3aB. kadenpoii A.M. Maxuros

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogoopena st peanusanuu B 2028 - 2029
y4aeOHOM TOJly Ha 3acefaHuu kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHYECKUX

[Ipotokomor 20 . Ne

3aB. kadenpoii A.M. Maxutos




1 Ilesin ocBOeHM S TMCHMILINHBI (MOIYJIA)

(dbopMupOBaHUE y CTYEHTOB 3HAHUI PabOUMX TEIUIOBBIX MPOLIECCOB U 3aKOHOMEPHOCTEN
paboThl BUTATENIC BHYTPEHHETO CTOpPaHUS MAIIUH ¥ OOOpYIOBaHHUS TOPHOIOOBIBAFOIINX
MPEANPUATHI

2 MecTO0 JUCUMIIMHBI (MO/1YJIs1) B CTPYKTYpPe 00pa30oBaTeibHOIM MPOrpaMMbl

Jucrumiraa TerioTeXxHWKa M JIBUTATEIM BHYTPCHHETO CrOpaHMs BXOIMT B 4YacTb
y4eOHOTO Mm1aHa GopMupyeMyro yJacCTHUKaMu 00pa3oBaTeIbHBIX OTHOIIEHUI 00pa3oBaTeIbHOM
HPOTPaMMBI.

Jiis  w3ydeHus ~ JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
cOopMUPOBAaHHBIC B PE3Y/IbTATE U3YUCHHS TUCIUIUINH/ TIPAKTHK:

[MoazemHuas pa3paboTKa MECTOPOKICHHUHN MOJIE3HBIX HCKOMAEMBIX

MexaHu3a1ust TOpHOTO IPOU3BOJICTBA

OTkpbITast pa3padoTKa MECTOPOKACHU MOIE3HBIX HCKOIAEMbBIX

®dusnka

3nanus (YMEHUs, BIIAJICHNA), TOJyYSHHBIC TIPH M3YYEHHH JaHHOW JMCIMIUIMHBI OyIyT
H€O6XOI[I/IMI)I AJI U3YUCHUA I[I/ICIII/IHJH/IH/HpaKTI/IKI

TexHonorus MAalIMHOCTPOCHUA

TpancnopTHBIE CHCTEMBI TOPHBIX MPEIIPUSITHI

Mexanndeckoe 000pyIoBaHIE 000TaTUTENBHBIX (haOpUK

Mexanundeckoe 000pyJ0BaHNE KapbepOB

["opHBIE MaMHBI 1 000PY0BaHHE ITOJI3EMHBIX TOPHBIX Pa0OT

pr3OHOI[T:€MHI)I€ MalllMHbI 1 MCXaHU3MBI

KoHcTpynpoBaHue TOpHBIX MallHH U 000pYyI0BaHUS

3 Komnerenuuu o0y4armerocsi, popMupyemMbie B pe3y1bTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) U IJIAHUPYeEMble Pe3yJIbTAThI 00yUeHu st

B pesynbrate ocBoeHuss aucUUIUIMHBL (Momyns) «TemnorexHuka W JABUTaTeNH
BHYTPEHHET0 CrOpaHus» 00yJarouiicst JOIKEH 00J1aaTh CIeIyOIUMHI KOMITETEHIUSIMU:

KOI[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

[1IK-1 CnocobeH pa3pabarbiBaTh HPOEKTHbIE WHHOBAIMOHHBIE PEIICHUS 0 MOJIEPHU3ALNH
TOPHBIX MAalMHBI U 00OPYAOBaHUS PAa3IMYHOIO (PYHKIIMOHAIBHOTO Ha3HAYCHHs B PA3IMUHBIX
KJIMMaTHYECKHUX, TOPHOTEOJIOTHYECKMX M TOPHOTEXHUYECKUX YCIOBHSIX

[IK-1.1 OO0OCHOBBIBaE€T TEXHOJOTHI0O M MEXAHHM3AIMI0 TOPHBIX pPadOT, METOJbI
MpOoUIAKTUKHI aBapUid MAIIUH U 000PYI0BaHUS, CIIOCOOBI JIMKBUIAIINHA MX
MOCIEACTBUI

[IK-1.2 Ucnonszyer ndpoBbie nH(pOpPMaIMOHHBIE TEXHOJIOTHH npu
MIPOCKTUPOBAHNH T'OPHBIX MAITUH U 000PYAOBaHUS




4. CTpyKTypa, 00b€M N colepkaHNe TUCHUIINHBI (MOLYJI5)

OO01mmas Tpy10€MKOCTh JUCIUIUITMHBI COCTABIIACT 4 3a4eTHBIX eANHMI] 144 akaj. 4acoB, B TOM YHCIIE:

— KOHTaKTHas pabota — 73,9 akaj. 4yacos:

— ayIUTOpHas — 72 aKaJl. 4acos;

— BHeaynutopHas — 1,9 akaj. yacos;

— camocrosTenbHas padora — 70,1 akaza. 4acos;

— B (JOpMe MpaKTHUECKOM MoAroToBKU — 0 akas. 4yac;

<DopMa aTrrecTaluu - 3a4cT

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

AynutopHast = =
o | xoHTaKTHAS pabora E 3 ®dopma TeKyIero
=
5 B aKaJl. gacax 2] Bun KOHTPOJIS
Pazzen/ Tema 3 (B axaz. acax) S . P Kon
S & © | camocTosTensHOl | ycneBaeMocTH U
JTACIUTUTAHBI g [~ . | xommerenuuu
@) Q & paboThI TIPOMEKYTOYHOH
na6. | mpakr. | € &
Tlex. . 1 2'Q aTTecTallul
3aH. 3aH. | O &
1.
CamocrosTenpHOE
u3ydeHue yueOHon
W Hay4HOU
JIUTEPATYPBL.
[Tounck
JIOTIOTHUTEIbHON
nHdopmannu o | MuauBuoyamsHOE
teme (paboTta ¢ cobeceoBaHMeE. MK-1.1
.1 OCHOBBI TEIIOTEXHUKH noarorpaduiec HAWBUIyaIbHOE ’
1.10 3 4 4/41 4 | 6ub u TK-1 2’
KUM MaTepuajigamy,| cooOlieHue Ha '
C JNIEKTPOHHBIMHU 3aHATHUH.




1.2 Texnomorus

JABUTATCICCTPOCHUS

4211

2,4

CamocrosTenpHOe
n3ydeHue yueOHoH
¥ HAyIHOH
JIUTEPATYPHI.
Iouck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
Teme (paboTa ¢
oubnmorpaguuec
KM MaTepuaiaMu,
C JJIEKTPOHHBIMHU
OubIMOTEKaMU 1
30P,
UH()OPMAILIMOHHO-
KOMMYHHKAITOHH
bI€ CeTU
WnTepner).
[Toaroroska k
11a00paTOPHBIM
3aHATHSM.
[Toaroroska k
MIPAaKTHIECKOMY
3aHATHIO U
BBITIOJTHEHNE
MIPAKTUYECKUX
pabor.

NnnauBunyansHoe
cobecej0BaHME.
NnnauBunyansHoe
cooO1ieHne Ha
3aHATHM. 3alIuTa
1a60paTOPHBIX
pa6ort. [TpoBepka
UHUBUTYaTBHOTO
3aJaHus U €ro
3aluTa.

[K-1.1,
IK-1.2

1.3 Teopust
HPOLECCOB

JIBUTATEICH
BHYTPEHHETO CrOpaHHs

pabounx

4211

CamocrosTenpHOe
H3yueHHe yueOHOU
U Hay4yHOU JIUTEpa-
Typsl. [louck
JIOTIOTHUTEIbHON
UHPOPMAIIUH T10
teme (paboTta ¢
oubnnorpaguuec
KAM MaTepuallaMH,
C JNIEKTPOHHBIMHU
Ooubimorexamu U
30P,
MH()OPMAIIMOHHO-
KOMMYHHMKAIIMOHH
b€ CeTH
WnTepner).
[Moaroroska k
n1abopaTOpHBIM
3aHSATHSM.
Iloaroroska k
MIPAKTUYECKOMY
3aHATHUIO U
BBINOJIHEHNE
MIPAKTUYECKUX
pa0or.

WNupuBuayansHOe
cobeceoBaHMeE.
WNupuBuayansHOe
COO0O0IIEHNE HA
3aHATHH. 3aluTa
71a00paTOPHBIX
pa6or. IIpoBepka
HUHIUBUIYATBHOTO
3a1aHMs U €TO
3aIIMTa.

[K-1.1,
IK-1.2




CamocrosTenpHOe
n3ydeHue yueOHoH
¥ HAyIHOH
JIUTEPaTypPhIL.
Iouck

JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
TeMe (paboTa ¢

pabot

oubnmorpaduuec | MunuBumyanbHOe
KHM MaTepuaiamu,| cobecesoBaHHUe.
C NIEKTPOHHBIMU | MHIuBHOyampHOE
1.4 KoncTpymposanue OMOIMOTEKAMU U COOOIIEHHE Ha
N 20P, 3aHATUH. 3aIInuTa IIK-1.1,
JIBHUTATeNed  BHYTPEHHETO
cropanus UH()OPMAILIMOHHO- 1a60paTOPHBIX IK-1.2
KOMMYHHKAIMOHH | paboT. [IpoBepka
bI€ CeTU WHJIUBULyaJIbHOTO
WnTepner). 3alaHus U €T0
[Toaroroska k 3aIIMTA.
11a00paTOPHBIM
3aHATHSM.
[Toaroroska k
MIPAaKTHIECKOMY
3aHATHIO U
BBITIOJTHEHNE
MIPAKTUYECKUX
pabot
CamocTosiTensHoe
H3yueHHe yueOHOU
U Hay4yHOU
JUTEPaTypPHL.
[Touck
JIOTIOJTHUTENEHOM
UH(OPMAIUU 110
teme (pabota ¢
6ubmuorpadudec | MuauBunyansHOe
KAM MaTepuaiamu,| cobecenoBaHue.
c aiekTpoHHbIMH | MHauBuayansHOE
OMOINOTEKAMU U CcOoO00IIeHNE Ha
. S0P, 3aHATHH. 3aluTa ITK-1.1,
1.5 lnnamuka nBurarenei
MH()OPMAIIMOHHO- 71a00paTOPHBIX MK-1.2
KOMMYHHKAIMOHH | paboT. [IpoBepka
b€ CeTU UHJIUBULyaJIbHOTO
WnrepHer). 3aJaHus U €ro
[Moaroroska k 3aIIMTA.
n1abopaTOpHBIM
3aHATHSM.
[ToaroroBka k
NPaKTUYECKOMY
3aHATHUIO 1
BBIMOJIHEHHE
MPAKTHIECKUX




1.6  Arperatel  HagmIyBa
JIBUTaTENCH

CamocrosTenpHOe
n3ydeHue yueOHoH
¥ HAyIHOH
JIUTEPATYPHI.
Iouck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
TeMe (paboTa ¢
oubnmorpaguuec
KM MaTepuaiaMu,
C JJIEKTPOHHBIMHU
OubIMOTEKaMU 1
30P,
UH()OPMAILIMOHHO-
KOMMYHHKAITOHH
bI€ CeTU
WnTepner).
[Toaroroska k
11a00paTOPHBIM
3aHATHSM.
[Toaroroska k
MIPAaKTHIECKOMY
3aHATHIO U
BBITIOJTHEHNE
MIPAKTUYECKUX
pabot

NnnauBunyansHoe
cobecej0BaHME.
NnnauBunyansHoe
cooO1ieHne Ha
3aHATHM. 3alIuTa
1a60paTOPHBIX
pa6ort. [TpoBepka
UHUBUTYaTBHOTO
3aJaHus U €ro
3ammra

[K-1.1,
IK-1.2

1.7 CucteMsl gBHATaTEICH

CamocrosTenpHOe
H3yueHHe yueOHOU
U Hay4yHOU
JUTEPaTypPHL.
[Touck
JIOTIOJTHUTENEHOM
UH(OPMAIUU 110
teme (pabota ¢
oubnmorpaguuec
KAM MaTepuaiaMu,
C 3JIEKTPOHHBIMU
OnOIMOTEKaMHU U
30P,
MH()OPMAIIMOHHO-
KOMMYHHUKAI[IOHH
b€ CeTU
WnTepner).
[Moaroroska k
n1abopaTOpHBIM
3aHATHSM.
Iloaroroska k
NPaKTUYECKOMY
3aHATHUIO 1
BBIMOJIHEHHE
MPAKTHIECKUX
pabor.

WnnusunyansHoe
cobeceioBaHue.
WnnusunyansHoe
CO-0011IeHHE Ha
3aHATHH. 3aluTa
71a00paTOPHBIX
pabort. [IpoBepka
UHJIUBULyaJIbHOTO
3aJaHUs U €ro
3aIIMTa.

[K-1.1,
IK-1.2




¥ HAyIHOH
JIUTEPATYPHI.
Iouck
JIOTIOJIHUTEIBHOM
UHPOPMALIUH T10
Teme (paboTa ¢

CamocrosTenpHOe
n3ydeHue yueOHoH

oubnmorpaduuec | MunuBumyanbHOe
KHM MaTepuaiamu,| cobecesoBaHHUe.
¢ 21eKTpoHHbIMH | MHauBHayaibHOE
1.8 ABTOMaTHUYECKOE oubinorexamu U cooO1ieHne Ha
peryiipoBaHne u 4 4 S0P, 3aHATHU. 3anIuTa IK-1.1,
yIpaBJeHHUE JBUraTeneu UH()OPMAILIMOHHO- 1a60paTOPHBIX IK-1.2
BHYTPEHHETO CrOpaHHs KOMMYHHKaIMOHH | paboT. [IpoBepka
bI€ CeTU WHJIUBULyaJIbHOTO
WnTepner). 3alaHus U €T0
[Toaroroska k 3a1mrTa
11a00paTOPHBIM
3aHATHSM.
[Toaroroska k
IIPAKTHYECKOMY
3aHATHIO U
BBINIOJIHCHHE
MIPAKTUYECKUX
pabot
CamocTosiTensHoe
H3yuYeHHEe y4eOHOU
U Hay4yHOU
JUTEPATYPHI.
[Touck
JIOTIOJTHUTEJILHON
UH(OPMAIUU 110
teme (pabota ¢
6ubmuorpadudec | MuauBunyansHOe
KAM MaTepuaiamu,| cobecenoBaHue.
c aiekTpoHHbIMH | MHauBuayansHOE
OMOINOTEKAMU U CcOoO00IIeHNE Ha
1.9 OcHOBBI  Hay4yHBIX
I — u 4 4 4 S0P, 3aHATHH. 3aluTa ITK-1.1,
o . MH()OPMAIIMOHHO- 71a00paTOPHBIX IK-1.2
WCHBITAaHUH JBUTATENCH
KOMMYHHMKalMOHH | pabort. IIpoBepka
b€ CeTU UHJIUBULyaJIbHOTO
Untepuer). 3aJjaHus U ero
[Moaroroska k 3aImTa
n1abopaTOpHBIM
3aHATHSM.
[ToaroroBka k
MIPAKTUYECKOMY
3aHATHIO U
BBIMOJIHEHHE
MIPAKTUYECKUX
pabot
ITpopaboTka
teopernyeckoro | HMunusunyanbHOE
MaTepuana u cobeceIoBaHUE T10 IIK-1.1,
1.10 Ok3amen
BBITIOJTHEHHBIX 9K3aMEHALMOHHBIM [K-1.2
11a00paTOPHBIX Ouneram
pabot
Wroro no pazneny 36 | 36/81 70,1




Uroro 3a cemectp

36

36/81

344

3a4éT

Hroro no JUCHUITIIINHE

36

36/81

70,1

3a4cT




5 O0pa3oBarte/ibHbIE TEXHOJIOTHH

1. TpaguuuoHHbIE 00pa30BaTENbHbIE TEXHOJIOTMH OPUEHTHUPYIOTCS HA OpraHU3alMio
00pa30BaTeNbHOTO  IIpoLlecca, MPEANOJJAralllyl0 HPSAMYH TPaHCISALUUI 3HAHUM  OT
IpenojaBaTess K CTyAEHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MILIFOCTPATUBHBIX
METO0B 00ydeHus1). YueOHasi IesTeIbHOCTh CTYJACHTAa HOCUT B TaKUX YCJIOBHSIX, KaK MPaBUIIO,
PENpOIYKTUBHBIN XapakTep.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIMOHHBIX TEXHOJIOTHIA:

WudopmanvoHHas JeKuus — IOCIeNOBaTelbHOE H3JIOKEHHE MaTepuala B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT MpernoaaBaTesl).

[IpakTnueckoe 3aHsTHE, OCBSIIEHHOE OCBOECHUIO KOHKPETHBIX YMEHUH U HAaBBIKOB I10
IPEUI0KEHHOMY aJITOPUTMY.

2. TexHosioruu npodseMHOro o0ydeHHUsi — OpraHu3alus 00pa3oBaTEILHOTO Ipoliecca,
KOTOpas MpeIojaracT MoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTAMYJIMPOBAaHUS AaKTUBHOW MI03HABATEIbHON AESATEIbHOCTHU CTYIEHTOB.

@®opMbl y4eOHBIX 3aHATHUH C UCIOIB30BAaHUEM TEXHOJIOIMHA POOIEMHOT0 00yUEHUS:

[IpobGnemHas nekuust — U3JI0KEHUWE MaTepuaa, Ipearoiaralollee IMOCTaHOBKY
OpoOJEeMHBIX M JIUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHHE pa3IMYHBIX HAy4YHBIX I10/IXOJIOB,
aBTOPCKME KOMMEHTAapUH, CBSI3aHHBIE C Pa3]IMYHBIMU MOJEISIMU MHTEPHPETALUU H3y4aeMoro
MmarepHaa.

[IpakTnyeckoe 3aHsTHE B (OpMe NpaKTUKymMa — OpraHu3amus y4eOHOH paboTHl,
HalpaBJIeHHas Ha pPELIeHHe KOMIUICKCHOM Yy4eOHO-IIO3HaBaTEeNIbHOW 3ajgauu, TpeOyromeil ot
CTyJ€HTa IPUMEHEHHUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

3. TexHonoruu NMpoeKTHOro OOy4YEeHHs — OpraHu3alus o0Opa30BaTENLHOIO Mpolecca B
COOTBETCTBUHU C QJITOPUTMOM IIO3TAINHOTO PEIIEHUS MPOOJEMHOW 3aJaydl WM BBIITOJHEHUS
yuebHoro 3ananus. [IpoekT npeanongaraer COBMECTHYIO y4eOHO-IT03HABATEIbHYIO 1€ TEIbHOCTh
IPYNIbl CTYJEHTOB, HAIIPABJICHHYIO HA BbIPaOOTKY KOHIEMIMM, YCTAHOBJICHHE LI€Jeil U 3a1ad,
(GOpMYyIUPOBKY O0XHMJIA€MBIX pPE3yJbTAaTOB, ONPEJECICHUE MPUHIMIIOB W METOJIUK PpEIICHUS
IIOCTABJIEHHBIX 3aJlad, IJJAaHUPOBAaHUE XoJa paldoThl, MOUCK JAOCTYMHBIX M ONTHUMAJIbHBIX
pecypcoB, MOATANHYIO pEaTU3alllio0 IJaHa paboThl, MPE3EHTALMIO PEe3yJbTaTOB pPabOThHI, MX
OCMBICJIEHHE U peIIEKCHIO.

OCHOBHOH THUII TPOEKTOB:

HccnenoBaTenbCKuil MNPOEKT — CTPYKTypa NpubimkeHa K ¢GopmaTy Hay4dHOTO
UCCIIeIOBaHMs (JI0Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbl, ONpEJCIIeHHe Hay4HOH MpoOseMsbl,
npeaMera U oOBEKTa HCCeOBaHMA, LeNed W 3ajgad, METOAOB, MCTOYHHUKOB, BBIIBMKECHUE
TUIO0TE3bl, 000011IeHUE PE3YIbTATOB, BBIBOIbI, 0003HAUYEHUE HOBBIX ITPOOIIEM).

4. VHTepakTUBHBIE TEXHOJOTHMHM — OpTraHU3aIs 00pa3oBaTeIbHOIO Mpoliecca, KoTopas
IpeJnoiaraeT akTHBHOE U HEJTMHEHOEe B3auMO/IeCTBUE BCEX YUACTHHUKOB, TOCTH)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAUMMOro JJIsi HHUX oOpa3oBaresbHOro pesynbrata. Hapsny co
CHEIMAIM3UPOBAHHBIMU ~ TEXHOJOTHSIMU  TaKOro  poja  TNPUHIUN  HUHTEPAKTUBHOCTH
IOPOCIEXHUBAETCSI B OOJBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJOTHH.
HNHTepakTUBHOCTh MOAPA3yMEBAET CyOBEKT-CyOBbEKTHBIE OTHOILIEHHUS B X0OJie 00pa30BaTeIbHOTO
npoliecca U, Kak clieZicTBUe, (OpMHUpPOBaHUE caMOpa3BUBarolIeiicss HH(DOPMaIIMOHHO-PECYPCHOM
CpEeJIBL.

@opMbl yueOHBIX 3aHATHH C HMCIIOJIB30BAaHUEM CIICLUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHH:

Jlekuust «oOpaTHOM CBS3M» — JEKIMSI—IPOBOKANUs (M3JI0KEHHE MaTepHajia ¢ 3apaHee
3a-TJTAHUPOBAHHBIMH omuOKamu), JIeKnua-Oecena, JIEKIHSI-TUCKYCCHS,
JEKIHSI-TPECCKOH(PEPEHIINS.

5.  HHpOopMaLMOHHO-KOMMYHUKAIlMOHHBIE ~ 00pa3oBaTelbHbIE  TEXHOJOTUH  —
opranu3zaiys 00pa3oBaTeNLHOTO MPOIIecca, OCHOBaHHAs HAa IPUMEHEHUHN



CHEIMAIM3UPOBAHHBIX IPOTPAMMHBIX CPE/I M TEXHUYECKUX CPEICTB pabOThI ¢ MHGOpMAIHEH.
®opMbl y4eOHBIX 3aHSATHH C HCIIOIB30BAaHHEM HH(OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA:

Jleknusa-pu3yanuzanus — U3JIOKEHHE COACPKaHUs COMPOBOXKIACTCS MPE3EHTALUECH
(eMoHCTpaIe yueOHbIX MaTepPHaioB, MIPEICTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TPAPUIECKUX, ayAHO- U BUICOMATEPHUAIIOB).

[IpakTudeckoe 3aHsATHE B (QOpME TMPE3CHTAMM — MPEACTABICHUE PE3YJIbTaTOB
MIPOEKTHOM WJIM MCCJIEA0BATEIBCKOM JEATEILHOCTA C HUCMOJb30BAHUEM CIIEHIMATM3UPOBAHHBIX
MPOTPAMMHBIX CpE/I.

6 YuyeOHO-MeTOAMUYECKOE 00ecIieYeHre CAMOCTOSITeIbHOM padoThl 00y4al0IIUXCs
[IpencraBieHo B mpuiIokeHUN 1.

7 OueHovHbIe CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe M MHPOPMAITMOHHOE 0O0eceyeHue TUCHUILIMHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. SImanun, A. W. JluHaMuKa MOPIIHEBBIX ABUTaTENIEe BHYTPEHHETO CTOPaHUs | yYEOHUK
/ A. W. SImanun, B. A. XKykos, C. O. bapsiaukoB. — CankTt-IlerepOypr : Jlanb, 2020. — 592 c.
— ISBN 978-5-8114-4679-7. — TekcT : 31eKTpoHHBIH // JlaHb : 3MeKTpOHHO-OMOIHMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/140748 (nmata oOpamenusi: 01.06.2020). —
Pexwum noctyma: st aBTOpH3. OJIH30BATENCH.

2. Vcropus co3iaHusl IBUTATENsl BHYTPEHHETo cropaHus. Beunslit [Burarens : yueOHoe
nocobue / O. E. Aunpycenko, C. E. Auapycenko, C. O. bapsinnukos, 0. WM. MareeB. —
Cankr-IlerepOypr : Jlanp, 2019. — 336 c. — ISBN 978-5-8114-3390-2. — Tekct :
snekTpoHHbd  //  Jlamb : JJEKTPOHHO-OMOMMoTeuHass  cucrema. —  URL:
https://e.lanbook.com/book/115485 (mata oOpamenus: 01.06.2020). — Pexum poctyma: amns
aBTOPU3. M10JIb30BATEIECH.

3. Kpyrnos, I'. A. Tenmorexnuka : yue6Hoe nocodue / I'. A. Kpyrios, P. U. Bynrakosa,
E. C. KpyrnoBa. — 2-e u3n., crep. — Cankr-IletepOypr : Jlanp, 2012. — 208 c¢. — ISBN
978-5-8114-1017-0. — Texkcr : 31eKTpoHHBIH // JIaHb : 371€KTPOHHO-OMOIMOTEYHAs cUCTeMa. —
URL: https://e.lanbook.com/book/3900 (nmata obparenus: 01.06.2020). — Pexxum noctyma: mist
aBTOPH3. IOJIb30BATEIIEH.

4. Tennorexnuka. [Ipaktuueckuii kypc : ydeOHoe mocodue / I'. A. Kpyrmnos, P. .
Bynraxosa, E. C. Kpyrnosa, M. B. AuapeeBa. — Caunxt-IletepOypr : Jlanp, 2017. — 192 ¢. —
ISBN 978-5-8114-2575-4. — Texkct : snekTpoHHBIH // JlaHb : 31MeKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/96253 (nata o6pamenus: 01.06.2020). — Pexum
JIOCTYTIA: JUIS aBTOPU3. TOJIb30BaTeNeH.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. ABromobunbHble nBuratenu ¢ typoonagaysom / H.C. Xanun, 3.B. A6ontun, b.®.
JIamues u np. — M.: MammHoctpoenue, 1991. —336 c.

2. ABTOMOOWIBHBIN cripaBouHUK. [1ep. ¢ anr:. 1-e pycckoe u3a. — M.:

3. benos II.M. u np. JIBuratenu apmeiickux mamus: Y.1. Teopusa. — M.,1971. - 512 c.
Y.2. KoHct-pykuus u pacuet. — M., 1972. — 568 c.

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

5. TopbynoB B.B., Ilarpaxameies H.H. TokcuunocTs nBurareneil BHYTPEHHETO
cropanus: Yueb. mocooue. — M.: U3a-Bo PY/IH, 1998. - 214 c.

6. Jlpuratenu BHyTpeHHero cropanus. JluHamuka u koHctpyupoBanue /Ilox pen. B.H.
Jly-xanuna. — M.: Beicmias mik., 1985. -319 c.



7. ABuraTenu BHyTpeHHEro cropanusi. KoHcTpynpoBaHue U pacdeT Ha MPOYHOCTh MOPIIHEBBIX U
koMOuHupoBaHHbIX aurarenedr / Ilom pen. A.C. Opmuna u M.I. Kpyrmosa. - M.:
Mammuno-ctpoenue, 1984. —383 c.

8. [Burarenu BHyTpeHHero cropanusi. CHcTeMbl HOPIIHEBBIX U KOMOMHHPOBAHHBIX
neurareneii / [log pen. A.C. Opnura u M.I'. Kpyriosa. - M.: Mamunoctpoenue, 1985. — 456 c.

9. Jlpuratenu BHYTPEHHEro cropaHusi. Teopus NOPIIHEBBIX W KOMOWHHUPOBAHHBIX
neurareneit / [log pen. A.C. Opnunra u M.I'. Kpyriosa. - M.: Mamunoctpoenue, 1983. — 375 c.

10. Jlguratenu BHyTpeHHero cropanus. Teopus pabouux mpomeccoB / ITox pex. B.H.
Jlykanuna. — M.: Beicias mik., 1985. —369 c.

11. TlokpoBckuii I'.Il. DiekTpoHHKa B CHCTeMax IOAAYMd TOILIMBA aBTOMOOMIIBHBIX
nsurateneil. — M.: Mammnoctpoenue, 1990. — 176 c.

12. IMocnenoB [.P. Koncrpykuus aBUraresneii BHYTPEHHETO CrOpaHHUsl CBO3AYIIHBIM
oxJlax-aenrem. — M.: Mammnoctpoenue, 1973. —352 c.

13. CoBpeMeHHBIE MOAXOIbI K CO3JaHUIO AM3eNed Jid JIETKOBBIX aBTOMOOWIEH U
MaJIOTOHHKHBIX Tpy30BUKOB / A.Jl. brimuos, I1.A. T'ony6es, 1O.E. [paran u ap. I[Tox pen. B.C.
[TanonoBa u A.M. Muneea. — M.: HULL «1uxenepy», 2000. —332 c.

14. TorumBHASE SKOHOMHYHOCTh aBTOMOOWIICH ¢ OeH3MHOBBIME JBuTatensmu /Ilon pen.
. Xunnu-apna, Jx. Cnpunrepa; [lep. ¢ anra. — M.: MammnocTtpoenue — 1988. — 504 c.

B) MeToan4eckue yKazaHusi:

1. TIIpoxomenko, H.M. TepmoauHaMH4YecKHil pacyeT MACAIU3UPOBAHHOIO IIMKJIA
MOPILHEBOTO JIBUraTessl BHYTPEHHEI0 CropaHus. [ DJIeKTPOHHBINH pecypc] — DIEeKTpOH. JaH. —
M. : WzparensctBo '"JlabGoparopuss 3nHanuit", 2015. — 146 c. — Pexum gocrymna:
http://e.lanbook.com/book/70782 — 3aru1. ¢ sxpana

2. Jlorunos, B. C. IlpakTukym 1o OCHOBaM TEIUIOTEXHUKHU : ydeOHoe mocobdue / B. C.
Jlorunos, B. E. FOxHOB. — 2-¢ u3a., ucnp. u non. — Caunkr-IlerepOypr : Jlans, 2019. — 128 c.
— ISBN 978-5-8114-3377-3. — Tekct : anekTpoHHbIN // JlaHb : 31€KTpOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/112679 (nara obparmenus: 01.06.2020). — Pexxum
J0CTYyIa: JJ1 aBTOPH3. [10JIb30BaTENeH.

r) IIporpammHuoe ob6ecnieyenune u MHTEpHET-pEcypChI:

IIporpammHoe obecnieueHue

Haumenosanwue [10 Ne noroBopa Cpoxk neiicTBuUS TUIICH3UN
MS Ofﬁce 2007 Ne 135 o1 17.09.2007 6eccpouHO
Professional

7Zip cB00OAHO pactpocTpansemoe [10 06eccpoyHO
FAR Manager cB00OOHO pacrpoctpansemoe [10 OCCCPOUHO
ACKOH Kommnac

ADE 16 J-261-17 ot 16.03.2017 6eccpouHO
Autodesk AutoCad

2011 Master Suite K-526-110122.11.2011 0eccpovHO
Autodesk Inventor

Professional 2011 |K-526-11 o1 22.11.2011 O6eccpouHo
Master Suite




IIpodeccnonanbHble 0a3bl JaHHBIX M MH(OPMaHOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue xypca CchlaKa
depnepanbHOE rOCYIAPCTBEHHOE OIOKETHOE YUPEIKICHUE
«DenepanbHbIT UHCTUTYT npomsinuteanoi| URL: http://wwwl fips.ru/

COOCTBEHHOCTH
Wudopmannonnas cucrema - EnuHoe OKHO nocTyma K
H(OPMaLMOHHBIM pPecypcaM

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

[TouckoBas cucrema Axanemust Google (Google Scholar) [URL: https://scholar.google.ru/

Hannonansnas nndopmarmonHo-ananutudeckas cuctemal|URL:
— Poccwuiickuit nnnexce Hayunoro nutuposanus (PUHIL)  |https://elibrary.ru/project risc.asp

OnekTpoHHas 0aza meproaudecKkux u3maaHuii East View
Information Services, OO0 «MUBUCy
9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne JUCIUILIMHBI (MOLYJIf)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITFOUACT:

1. YueOHbIC ayAUTOpUU TSI TPOBEACHUS 3aHATUH JIEKIIMOHHOTO THIIA: MYJIbTUMEIUIHBIC
CpeZCTBa XpaHEHUs], Iepelaun 1

npecTaBIeHus HHpOpMaIu

2. VYueOHble ayIUTOPUM JUId HPOBEAEHUS MPAKTHUUECKUX 3aHATHH, TIPYIIOBBIX U
WH/IMBUIYAJIbHBIX KOHCYJIBTALUH, TEKYIIETO KOHTPOJIS 1

IIPOMEKYTOUHOM aTTecTalMM: IepcoHalIbHble KommbioTepsl ¢ maketom MS  Office,
BBIXOJIOM B MIHTEpHET U C JOCTYIIOM B AJIEKTPOHHYIO WH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEIy
YHUBEpCHUTETA

3. Ayautopuu JUIsl CaMOCTOSATEIBHOW pabOThl: KOMIIBIOTEPHBIE KJIACCHI; YATAIBHBIC 3aJTbI
610MMOTEKH: IepcoHaNIbHBIE KOMITBIOTEPHI ¢ TakeToM MS Office, BbI-

X0/10M B VMIHTEpHET U C JOCTYNOM B 3JIEKTPOHHYIO HMH(OPMAIMOHHO-00pa30BaTEIHHYIO
Cpeay yHHBEpCHUTETa

4. TlomemeHue [uisi XpaHEHHs M TNPOPHIAKTUYECKOTO OOCITYKUBaHUS y4eOHOIO
obopynoBanus: CTemiaxu s XpaHeHUs1 yueOHO-HarIAAHbIX TOCOOMH 1

VUEOHO-METOMTUYECKON TOKVMEHTATTAN.

IHpunoxenus

6 Y4eOHO-MeTOoqHYECKOE O0ecTIedeHHe CAaMOCTOSATEIbHOM padoThI

[To nucuunnune «Ternorexuuka u JIBCy» npenycMoTpeHa ayiuTopHasi ¥ BHeayAUTOPHAsI
camocTosITeNbHas padoTa 00yJaromuxcs.

CamocrosTenbHas padoTa 1Mo OCBOCHUIO JUCITUTUTMHBI HEOOXO0IMMa TSl yTITyOJIeHHOTO
u3ydeHus MaTepuana kypca. CamocrosiTelbHast paboTa CTyIEHTOB perJIaMeHTHPYETCs rpaduKaMu
y4eOHOTr0 MpoIiecca U CaMOCTOSTEILHON pabOTHI.

CamocrosTenbHast paboTa CTYICHTOB COCTOUT U3 CIAEAYIOUINX B3aMMOCBS3aHHBIX YacTeil:

1) M3ydeHnue TeopeTrnueckoro marepuaia B popme:
e (CamocTosATeNbHOE N3YUeHHE YUeOHOH U HAyYHO JINTEPATYypPHI 110 TEME
e Jlouck pomonHMTENbHOW UWHPOpMauuu 1o Teme (pabora ¢ OubaMorpaduIecKkum



MaTepuagamH, c AIIEKTPOHHBIMU oubnmorekamMu U O0P,
UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE ceTH VHTepHeT).
OcraTouHbIe 3HAHUS ONPENENIAIOTCS PEe3yJIbTaTaMH C/Ia4d dK3aMeHa.

2) IMoaroroBka K 1a0OPaTOPHBIM 3aHSATHSM U BBIIIOJIHEHUE JIA0OPATOPHBIX PadoT.

3) BoimonHeHne TECTOBBIX 3aJlaHUMl Ha YKpEIJICHHE TEOPETUYECKOro JIEKIIMOHHOTO
MaTepuaa.

CamocTtosTenpHas padoTa BBIMOIHICTCS CTYICHTAMH Ha OCHOBE YU4eOHO-METOINYECKUX

MaTCpruaJIOB JUCHUIIIMHBI, TIPUBCACHHBIX B pa3aciIc 7.

Temb! ais IIPOBCPKU CaMOCTOSITEILHOI pa6OTBI CTYACHTOB

OCHOBBI TEIJIOTEXHUKHU

TexHoIoTHs TBUTaTeIeCTPOCHUS

Teopus pabounx MPOIIECCOB JBUTATENICH BHYTPEHHETO CTOPAHUS

KounctpyrnpoBanue nurateneil BHyTpEHHET0 CropaHus

JvHamuka nBurartenen

Arperatsl Ha/JlyBa JBUTATENCH

CucreMbl ABUTaTeIeH

ABTOMAaTHUYECKOE PETYIUPOBAHHUE U YITPaBJICHUE JABUTATENICH BHYTPEHHETO CTOPaHUs
OCHOBBI HAyYHBIX UCCIEIOBAaHUM U UCIIBITAHUM JIBUraTeIei

VXN B WD —

7 OneHo4YHbIe CPeACTBA IJIsl IPOBEACHHUA IPOMEKYTOYHOM aTTeCTallnu

[IpomexyTouHas aTTecTalysi UMEET LENbI0 ONPENEIUTh CTENEHb TOCTHKEHUS 3alllIaHUPOBAHHBIX
pe3ybTaTOB 00yUEHU M0 TUCIUITIMHE (MOAYIII0) 3a IEPHOJ] 00yUEHUs U IPOBOIUTCS B (hopme
JK3aMEHa.

a) [lnannpyemble pe3yibTaThl 00y4eHHUs] U OLIEHOYHbIE CPeACTBA 1JISl POBedeHUs
MPOMEKYTOYHOM aTTECTALMHU:

CrpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHHs

KOMIIETEHINH
OneHouHble CpeacTBa

ITK-1 Cnoco0eH pa3padaTbiBaTh NPOEeKTHbIe MHHOBAIMOHHBIE PellIeHHUs] 10 MO/IePHU3AIIUH
TOPHBIX MAIIMHBI H 000PY10BaHNUS PAa3THYHOI0 (PYHKIIHOHAJILHOIO0 HA3HAYEHHUS B Pa3JIHYHBIX
KJIMMAaTH4YeCKHX, TOPHOT€0JIOrH4eCKUX H TOPHOTEXHUYECKHUX YCJIOBHIX

TIK-1.1 OO0O0CHOBBIBAET TEXHOJIOTHIO U 1. TepMoauHaMUYECKHE OCHOBBI
MEXaHHU3AINIO TOPHBIX PaboT, METOIbI JACHCTBUTENBHBIX MPOLECCOB U
IIMKJIOB;

npoUIAKTUKY aBapuil MalllvH U .
2. IlokazaTenu TEpMOAMHAMUYECKON U




CTpyKTypHBIii
AJIEMEHT
KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

000pyI0BaHUs, CITIOCOOBI JINKBU AN
HUX IOCJIENCTBUHI

TEXHHUKO-D)KOHOMHYECKON
3(PEKTUBHOCTH IUKIIOB U
JIBUTATEIICH;

3. TormmBa U OKHCIUTEIN,
TerIo(hU3NIECKHUe CBOMCTBA
ra3oBBEIX CMecCelt;

4. Tlpomneccol razoo0MeHa B
JIBUTATEIAX;

5. Tlpouecchl cmeceoOpa3oBaHus U
CropaHusi;

6. OCHOBBI TEOPUU TOPEHUS TOILIUB B
KaMepax CropaHusi JBUTaTEIICH;

7. OOGpa3oBaHHE TOKCHUYHBIX BEIIECTB U
CIOCOOBI CHUYKEHUS UX BHIOPOCOB,
1ryma 1 IbIMHOCTH;

8. MunukaropHsie u 3P PEeKTUBHBIC
MOKa3aTey;

9. DkcrutyaTallMOHHBIE PEKUMBbI
paboTHI U XapaKTEePUCTUKH
JIBUTATEIICH;

10. TemnnoBoit 6anaHc 1 TEMI000MEH B
JIBUTATENSX;

11. HagnyB nBurareneii;

12. BropuuHoe HCTonb30BaHUE
TEIJIOTHI;

13. DHepreTHuecKuil METO]T aHAJIN3a
3¢ (HEeKTUBHOCTH TIPOIECCOB;

14. MaTemaTudecKkoe MOJIeTMPOBaHUE,
OJIHO30HHBIE U MHOTO30HHBIE
MOJICIIH;

Pemuts 3amauy:

1. B mapoBoit TypOune s
IOJIydyeHusl mapa ¢ Temmneparypoit 250
°C  CXKHUTaT [OU3EIbHOE TOIUIMBO
maccoin 0,35 «kr. Ilpu »sTOM map
coBepmiaer pabory 1 kBt ¢ .
Temneparypa xonomunbHuka 30 °C.
Boeruncnure KIIJ| TypOunbl. VYaenbHas
TEIUIOTa CTOPAHUs U3EJIbHOrO TOILINBA

42 MJIx/xr.




CTpyKTypHBIii

JJIEMEHT [Tnanupyemble pe3yabTaThl O0yUCHHSI
KOMIICTCHITHH
O1eHOYHBIE CPE/ICTBA
[1K-1.2 Hcnons3yeT mudpoBsie 1. OcHOBHBIE KpUTEPUH

WH(POPMAIIMOHHBIE TEXHOJIOTHH MTPH
MPOSKTUPOBAHNUY TOPHBIX MAIIMH U
o0opyoBaHUs

YCTONYUBOCTH;

2. KauectBO paboThl cucTEM
ABTOMAaTUYECKOI'O PETYIUPOBAHUS;

3. OcHOBBI aBTOMATHU3AIIUU
JIBUTATEIICH;

4. MuKkponpoueccopHble CUCTEMBI
YIPABJICHUS ABUTATEIISIMH.

5. Opranuzanus uccie10BaHUuM

JIBUTATEIICH;

Buabl ucneiranuii;

[InanupoBaHue SKCIIEPUMEHTA;

8. Craructuueckas o00paboTka
SKCIEPUMEHTAIbHBIX TaHHBIX;

9. OCHOBBI 2JIEKTPUYECKUX U3MEPEHUI
HEAJICKTPUYECKUX BEJIIMYUMH;

10. laTunku, ocuusuiorpadsl,
TTOTEHIIUOMETPHIL;

11. [orpemHocTs MprOOPOB;

N

Pacnionoxure B npaBUIBLHOM MOPSIKE
9TaIbl UCCIIeJOBAHUS
TEPMOJIMHAMUYECKUX MPOLECCOB
HAAealIbHBIX ra30B?

BeiGepure ouH OTBET:

a. 1 Onpenenutb HavaIbHBIE U
KOHEUYHBIE MTapaMeTphl pabouero Tena.
2 OnpenenuTe U3MEHEHUE BHYTPEHHEN
SHEPTUH, SHTPOIIMH U BEIMUYUHY pabOTHI
H3MEHEHHUA 00beMa Tas3a.

3 BriBecTH ypaBHEHHeE MpoIecca,
YCTaHaBJIMBAIOIIEE CBSI3b MEXKY
HayaJIbHBIMU M KOHEYHBIMH
napaMerpamu pabodero Teia B JaHHOM
npouecce.

4 TTocTpouTs miporiecc Ha PV- u
TS-nuarpammax.

b. 1 [TocTpouts nporecc Ha PV- u
TS-guarpammax.
2 OnpenenuTh HaYaJIbHbIE U KOHEYHBIE




CTpyKTypHBIii
AJIEMEHT
KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

napaMmeTpsl pabodero Tena.

3 OnpeaenuTs U3MEHEHUE BHYTPEHHEH
SHEPTUH, SHTPOIIUHU U BETUUUHY PAOOTHI
M3MEHeHus o0bema rasa.

4 BriBecTu ypaBHEHUE MpoIiecca,
YCTAHABIIMBAIOILIEE CBSA3b MEXKAY
HaYaJIbHBIMH U KOHEUHBIMU
napameTrpamu pabodero Teia B JaHHOM
nporecce.

c. 1 [locTpouts nporecc Ha PV- u
TS-nuarpammax.
2 OnpenenuTh HaualbHBIE K KOHEYHBIE
napaMmeTpsl pabouero Tena.
3 BoiBecTu ypaBHEHHE IIpoliecca,
YCTaHABIIMBAIOIIEE CBSA3b MEWKIY
HAYAJIbHBIMHA W KOHEYHBIMHU
napameTpamMu pabodero Teia B JaHHOM
mporecce.
4 OnpenenuTh U3MEHEHNE BHYTPEHHEH
SHEPTUH, SHTPOIUHU U BETUYUHY PAOOTHI
M3MEHeHus o0bema rasa.

d. 1 Onpenenuts HauaIbHBIC U
KOHEYHbIE MTapaMeTpbl paboyero Tena.
2 BeiBecTH ypaBHEHME MpoIEcca,
YCTaHaBIIMBAIOIEE CBSI3b MEXKITY
Ha4aJIbHBIMH U KOHEUHBIMU
napaMmerpamu pabodero Tena B JaHHOM
mporecce.

3 IlocTpouts npornecc Ha PV- u
TS-auarpamMmmax.

4 OnpenenuTe N3MEHEHUE BHYTPEHHEN
SHEPTUH, SHTPOIIUH U BEITUUUHY PAOOTHI
M3MeHeHus o0bema rasa.

(Oranonnsiii oTBET d)







0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEIN U KPUTEPHH
OLlCHUBAHMUSL:

IIpomesxyTounas arrecranud no gucuuiuinie «Termnorexuuka u JIBCy» Bkitouaet
TEOPETUIECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTH YPOBEHBb YCBOCHUS 00yUYAIONTUMUCS 3HAHUH, U
nabopaTopHbIE 3a/I1aHUS, BBISBISIIONINE CTENIEHh CPOPMUPOBAHHOCTH YMEHHIA U BIAJICHUH,
POBOAMTCS B (hopMe 3amuThl 1a00PaTOPHBIX PabOT U HATUCAHUH TECTOBBIX 3a/IaHUU.

3ader 10 JaHHOW AWCIUILIMHE MPOBOIUTCS B YCTHOU (hOpPME IO BOIIPOCAM.
Iloka3aTein M KpUTEPUH OLIEHMBAHUSA IK3aMeEHA:

— Ha OLICHKY «GaAYTECHO» — 06yanOHlHﬁCH ACMOHCTPUPYCT BBICOKHIM YPOBCHb C(I)OpMI/IpOBaHHOCTI/I
KOMHGTGHHHﬁ, BCCCTOPOHHEC, CUCTCMATUYCCKOC U FJ'IY6OKOC 3HaHHC yqe6H0ro mMarcpuajia,
CBO6OI[HO BBIIIOJIHACT IIPAKTUYCCKUC 3aldaHUA, CBO60,Z[HO OIICpUPYCT 3HAHUAMU, YMCHUSIMU,
IMPUMCHSCT UX B CUTYyallUAX MMOBBIIIEHHOH CJIOKHOCTH.

— Ha OLIEHKY «He 32a4TeHO0» — 00yUarolMiics He MOKET 110Ka3aTh 3HAHUS Ha YpPOBHE
BOCIIPOU3BEICHUS U 00bACHEHHs HH(OpMAILIUU, HE MOXKET [IOKa3aTh HHTEJUIEKTYaJIbHbIE HABBIKU
peleHus MpoCThIX 3a1ad.

Hepeuenb eonpocoe 0/131 HOOZOMOBKU K 3auemy:

—

TepMoanHaMHUECKHE OCHOBBI JACHCTBUTEIBHBIX MTPOILIECCOB U IIUKIIOB;

[Tokazarenu TepMOIUHAMUYECKON U TEXHUKO-DKOHOMUYECKON 3((HEKTUBHOCTH IIUKIIOB U

JIBUTaTEIICH;

TomnnuBa v OKUCIUTENH; TETTOPU3NIECKIE CBOWCTBA Ta30BhIX CMECeil;

[Tporeccrl ra3000MeHa B IBUTATEIIAX;

[Iporueccrl cMeceoOpa3oBaHus U CTOPaHHUS;

OCHOBBI TEOPUU TOPEHUS TOIUIUB B KaMepaxX CrOPaHMs IBUTATENECH;

OO6pazoBaHne TOKCHYHBIX BEIIECTB U CIIOCOOBI CHIKEHUS UX BHIOPOCOB, IIyMa U TBIMHOCTH;

WNnaukatopHbie U 3 deKTUBHBIE TOKA3aTENH;

DKCITyaTallnOHHBIE PeKUMBI PaOOTHI U XapaKTEPUCTUKU JBUTATETICH;

10. TermoBoii 6anaHC U TETUIOOOMEH B IBUTATEIAX

11. HagnyB nBurareneii;

12. Bropu4HOE UCIIOJIB30BAHUE TEIUIOTHI;

13. DHepreTrueckuil MeTo aHau3a 3 (HEKTUBHOCTHU MPOIIECCOB;

14. MaremaTuyeckoe MOICIMPOBaHUE, OTHO30HHBIE U MHOT'O30HHbBIE MOJIENH;

15. OnTuMu3aiusi MpoIECCOB B IBUTATENSAX.

16. YcTpoiicTBo U paboTa ABUTATENEH;

17. KoHCTpyYKIIUSl OCHOBHBIX A€Tallel, MEXaHU3MOB M CUCTEM JIBUTATEIIS;

18. OcobeHHOCTH yCTpOICTBA M PabOTHI IBUTATENIEH Pa3IMYHBIX THIIOB U Ha3HAYCHHS;

19. JIBurarenu HETpaAUIIMOHHBIX CXEM;

20. KoHCTpyKIIHUSI M1 METOABI MPOYHOCTHOI'O aHAIN3a, PECypca U HaJIe)KHOCTH MOPUIHEBOM
TPYMIIbI, MATYHOB, IITOKOB ¥ KPEUIKOI(OB, KOJICHYATHIX BAJIOB, ITOIIUITHUKOB, ACTaNeH 1
MEXaHU3MOB I'a30paclpeaesIeHNs], KOPITYCHBIX JETaJIeH;

21. OcHOBBI TPUOOTEXHUUECKOTO KOHCTPYHUPOBAHUS Y3JIOB TPEHUS B JIBUTATEIIAX;

22. AHanu3 KOHCTPYKLUMN, KOMIIOHOBOK;

23. IlepcrieKTHBBI pa3BUTHS COBPEMEHHBIX JBUTATEIIECH.

24. OcHOBHBIE CXEMBI TPE0OPa3yIOIINX MEXaHU3MOB JIBUTATEIICH;
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25.
26.
27.
28.
29.
30.

31

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
. CucreMbl TMarHOCTUPOBAHUS IBUTATENEH.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

48

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

Kunemarnka n AMHaMKKa KPUBOLIMITHO-IIIATYHHOI'O MEXAHU3Ma;

Onpenenenne cuil, AEUCTBYIOIUX B MEXaHU3MaX;

banancupoBka nBurarenei pasaM4HbIX CXeM U KOHCTPYKLUU;

KpyTtuiibHble, U3ruOHbIE U CBS3aHHBIE KOJICOAHUS B CUIIOBBIX LIEIIAX;

TpeHue B 3JIeMEHTax ABUTATEIICH;

Kunemaruka u 1uHaMMKa MEXaHU3MOB ra3opacrpeieeHus; KoJieOaHus poTopoB
TypOOKOMITPECCOPOB.

. OO6beMHbIe, TOPIIHEBBIE, POTOPHBIE, IEHTPOOEIKHBIE U OCEBbIE KOMIIPECCOPHI;
32.
33.
34.
35.
36.

MeTo/p1 pacueTa ¥ KOHCTPYUPOBAHUE KOMIIPECCOPOB;

AXTUBHBIC, pEAKTHUBHBIC, OCEBBIC U paJHaIbHbIC TYpOHHBI,

MeTto/b1 pacueTa ¥ KOHCTPYUPOBAaHUE TypOHH sl HAyBa JBUTATENICH,
WmnynbcHbIE TypOUHBL, TypOUHBI C TIOCTOSIHHBIM  JIaBJICHUEM;

XapaKTepUCTUKH U PETyJTUPOBaHUE Ta30BbIX TYpOUH; COBMECTHAs paboTa TypOHHBI,
KOMIIPECCOpa U MOPIITHEBOTO JIBUTATEJIS,

OxJtanurenu BO3ayxa.

ToruMBHBIE CUCTEMBI ABUraTelNeii ¢ BHYyTPEHHUM CMECeO0pa30OBaHHEM;

CuHcTeMBbl MMTAHUS JIBUTATENICH C BHEIIIHUM CMECEOo0pPa30BaHKEM;

ToruIMBHBIC CUCTEMBI U CHCTEMBI BOCIUIAMEHEHHSI TOPIOYEH CMECH ra30BbIX JIBUTATEIICH;
CMa304HEIC CHCTEMBI;

CHUCTEeMBI OXJIKICHUS;

OxJtagureny;

CucTeMsl IycKa U peBepCHPOBaHUS;

CucreMbl BO31lyXOCHA0XKEHUS;

CucreMbl HEHTpaNU3alMi TOKCHYHBIX BEIIECTB;

CuHcTeMBbl BTOPHYHOTO HCITOJIB30BAHUS TEIIIOTHI,

OcHOBHbIE MOHATUS TEOPUH YIIPABIECHUS TEXHUUECKUMU CUCTEMaMU;
OcCHOBBI yIIpaBJI€HHs U aBTOMAaTU3aLK JIBUTaTEINEH;

JIBurarenb Kak peryJaupyeMblii 0ObeKT;

OcHoBHble UG (depeHInaNbHble YPaBHEHUS;

MaremMaTHuecKue MOJICIIH;

Ilepenarounsle GyHKIIMU, YACTOTHBIE XapaKTEPUCTUKHY;

AHanu3 yCTaHOBUBIINXCS U IEPEXOIHBIX PEKUMOB;

Meroas! aHann3a yCTOWYUBOCTU CUCTEM;

OCHOBHBIE KPUTEPUH YCTONYMBOCTH;

KagecTBO paboThI cCTEM aBTOMAaTHYECKOTO PETYJINPOBAHUS;
OcHOBBI aBTOMAaTH3alIMH ABUTATEIICH;

MUuKpOIpOLIECCOPHBIE CUCTEMBI YIIPABIICHUS IBUTATEIISIMU.
Opranuzanys UCCeI0BaHUM IBUTATENEH;

Bubl ncnsITaHmni;

[InannpoBaHue HKCIIEPUMEHTA;

Cratuctudeckass 00pabOTKa HKCIIEPUMEHTANBHBIX 1aHHBIX;
OCHOBBI 2JIEKTPUYECKUX U3MEPEHHUM HEIJIEKTPUYECKHUX BEIUYMH;
Jlatuuku, ocuusuiorpadbl, MOTEHIIMOMETPHI;

[TorpemnocTs npubOpPOB;

I/I3M€p€HI/Ie BPCMCHH, YaCTOThI BpallICHUA, KPYTALICTO MOMCHTA, [[aBHGHI/Iﬁ B XKHUAKOCTAX U

ra3ax, CKOpocTel IMOTOKOB KMJIKOCTEH U ra30B U UX PACXO0B, TEMIIEPATYP;
Omnpenenenue cocTaBa U ABIMHOCTH OTPAOOTABIIKX T'a30B;

N3mepenne mapaMeTpoB MHTEHCUBHOCTH IITyMa U BHOpaIni;
UcnbiTaTenbHble CTEHIBI;

aBTOMATHU3HPOBaHHbIE HHGOPMAIIMOHHO - U3MEPUTENIbHBIE CUCTEMBI.

®U3HKO - XUMHUYECKHE CBOMCTBA MOTOPHBIX HE(PTETIPOIYKTOB;

TomnBa s ABUTATENEN C IPUHYIUTEIBHBIM BOCIIJIAMEHEHUEM;



75. TormmmBo Ay ABUraTeie ¢ BOCINIaMEHEHHEM OT CHKaTHs;

76. I'a3000pa3HbIC TOILINBA;

77. llepcrieKTUBHBIE TOILINBA,

78. MOTOpHBIE U TPAHCMUCCUOHHBIE MACIIA, TUIACTUYHBIE CMAa3KH, OXJIAXKIAIOIINE U ITyCKOBbIE
KUIKOCTH.

Ipumepst npakmuyeckux 3a0aHUIL 013 RPOMENHCYMOYHOU AMMmecmayuu

1. JlBuratens momiHOCThI0 N = 14,7 kBT moTpeb:seT 3a 1 4 paboThl TOMITUBO Maccoid m = &, 1
KT, C YIeJIbHOU TerioTol cropanus q = 3,3 « 107 x/kr. Temneparypa kotia 200 °C,
xonogmwibHuka 58 °C. Omnpenenute KIIJ| sToit mammubel u cpaBuute ero ¢ KIIJ]
U/ieabHOM TEIIOBON MallUHBbI.

2. Wneanbnas teruioBas mammua ¢ KIIJ] n pabGoraer mo ob6parnomy mukiy (puc. 13.15).
Kakoe MmakcumanbHOE KOJIMYECTBO TEIUIOTHI MOKHO 3a0paTh OT XOJOAMJIbHHKA, COBEPLIMB
MEXaHUYECKyI0 padboTy A?

3. Kakoit gomkHa ObITh TemmepaTypa IBUIaTels, Ui TOTO YTOOBI CTall0 BO3MOXKHBIM
noctrxenue 3HaueHus: KIT/1 reroBoit mammnuel 80 %, ecinu teMmneparypa xonoauibHuka 27 °C?

4. B mponecce paOoThl TEMJIOBOM MAaIIMHBI 32 HEKOTOPOE BpeMs paboduM TelnoM ObLIo
MOJIy4eHO OT HarpeBarelisa KojqnyecTBO TerioTel Q1 = 1,5 « 106 [Ix, nepenano X0oJ0UIbHUKY
KoJinuecTBO Temiorel Q2 = -1,2 « 106 JIx. Beruucnure KIIJ[ mamumHbl U CpaBHUTE €ro C
MakcuMaibHO BO3MOXHBIM KIIJI, eciu Temmeparypbl HarpeBaTesls M XOJOAWUJIbHHKA
cooTBeTcTBEHHO paBHbI 250 °C u 30 °C.

5. B mapoBoii TypOuHe 1y nonydeHus napa ¢ remmneparypoit 250 °C cxxurarot Au3esibHOe
tormmuBo Maccod 0,35 kr. Ilpum stom map cosepumaer pabory 1 kBt ¢ 4. Temmeparypa
xononmibHUKa 30 °C. Beruncnurte KIIJ| TypOunbl. YaenbHas TemioTa CropaHus JU3EIbHOTO
torutuBa 42 MJI/Kr.

6. B ummunape /IBC naxoaures ras, 11 HarpeBaHUsl KOTOPOTO CKUTAalOT HEPTh Maccoi 2 Kr
¢ yzenbHoi Temnoroit cropanus 4,3 « 107 Jix/kr. Pacmupsisics, ra3 copepiiaet padoty 10 kBt ¢ 4.
Ha ckonbko n3menunacs BHyTpeHHss 3Heprusd raza? Yemy pasen KIIJ[ neurarens?

7. JABuratenb aBTOMOOWIS pa3BuBaeT MoltHOCTh 25 kBT. Onpenenute KI1/1 nBurarens, eciau
npu ckopoctd 60 kM/4 oH notpebisiser 12 1 6ensuna Ha 100 kM myTu. [TnotHocTh G6en3una 700
kr/mM3. Ilpu cropanuu 1 kr OeH3uMHA BBIIEISIETCS KOJTUYECTBO TEIJIOThL, paBHOE 4,5 « 107 JIx.

st hopMHUpOBaHUs KOMILJIEKCOB TECTOBBIX 3a/laHUM MPU MPOBEIEHUH BCEX BHJIOB
KOHTPOJISI U aTTECTAIMU MCII0JIb30BaHa MOYJIbHAS 00bEKTHO-OpUEHTUPOBAHHAS TUHAMUYECKAas
yuebHas cpera MOODLE. KonndecTBo TECTOBBIX 3a/laHUH, BBIJABAEMbIX KaXKIOMY CTYJEHTY B
pamMKax MpOMEKyTOYHOT'O0 KOHTPOJIS, BHIAAETCS B 3aBUCUMOCTH OT 00beMa TUCIHUIUINHBI U
KOJIMYECTBA MPOBOIUMBIX J1a00PaTOPHBIX 3aHATHUH.

bank tecToBbIX 3ananuii noctyneH s cryaeHToB @I'BOY BO «Marnuroropckuii
rocyaapcTBeHHbIN TexHnuecknii yauepcuteT uM.I'.M1.HocoBa» Ha cepBepe «O0Opa3oBaTebHBIN
noptaim» [http://newlms.magtu.ru/].

PykoBoacTBo nombs3oBatens yueobHnoi cpeasl MOODLE nocTymmHO 1o 3J1eKTpOHHOMY
anpecy http://newlms.magtu.ru/course/view.php?id=76274.

Bxo/1HO# KOHTPOJIb MPEIIECTBYET HaYaly H3y4€HHUsI TEOPETHUECKOr0 MaTepuaa, mpu
3TOM BOIPOCHI BXOJIHOTO KOHTPOJISI HAPaBJIeHbI Ha OIpe/IeJICHHE YPOBHS 3HAHUN U



KOMIIETCHIIMH, TTOJTyYEHHBIX CTYJACHTAMH Ha TPEIBIIYIIUX TUCIUIUIMHAX 00yIeHHS (TTepeUeHb
JTUCLUILIMH TIPEJICTABIICH B pasjene 2.

Ilpumep 3a0anus 0na 6xX00H020 meCmMUpPOCaAHU

Urto BBICTYHAET KOHCTAHTOM B MOJUTPOIHOM ITpoliecce?

Bribepure ouH OTBET:
a.C

b. V

e. T

(Oranonnslii oTBeT: d)

Ha Ga3e OaHKa TeCTOBBIX 3aJJaHUI OPTaHU3YeTCs TEKYIIUH KOHTPOJIb 3HAHUM.

Texymuit KOHTPOJIb CTENEHH YCBOCHUS TEOPETUUECKOTO MaTepHana, a TakKe MOTydeHHUs
MPAKTUYECKUX YMEHUHN U IEMOHCTPAIMH UX BJIaJIEHUEM 10 Pe3yIbTaTaM BHITIOTHEHUS
71ab0paTOpHBIX PabOT MO AUCHHUTUIMHE OCYIIECTBIISIETCS OCIE U3T0XKEHHS TEOPETUIECKOTO
MaTepuana KakJI0u TeMbl (CM. pasien 3).

B pamkax yacoB caMOCTOATENBbHOM pabOThI HA OCHOBE COTJIACOBAHHOTO C MPENoaBaTeeM
pacrucaHus B ONpeIeIEeHHOM KOMIbIOTEPHOM KJlacce (WK Kiaccax) MHIMBUAYATIBHO WIH JJIS
IPYIIIBI B [IEJIOM OpraHu3yeTcs padoTa ¢ 0aHKOM TECTOBBIX 3aJIJaHH C TTOMOIIBI0 MOJYJIbHAs
00BEKTHO-OPHEHTHPOBaHHAsA JuHamMHueckas yueoHas cpeqa MOODLE.

Ilpumep 3a0anusn 0na RPOMEHCYmMoUHO20 MECMUPOSAHUA

Pacrionoxxure B IpaBUIBHOM MOPSIKE ATAIBI HCCIAEAOBAHUS TEPMOJIMHAMUYECKUX MPOIIECCOB
HJeaJIbHBIX Ta30B?

Bri6epute oquH OTBET:



a. 1 OnpenenuTh HavYaJdbHbIE U KOHEUHBIE TapaMeTphl pabovero Tena.
2 OnpenenuTh U3MEHEHUE BHYTPEHHEH YHEPTHH, SHTPOINH U BETUYUHY PAOOTHI U3MCHCHHUS
o0bema rasa.
3 BeiBecTu ypaBHEHHeE MpolIecca, YCTaHABIMBAIOIIEE CBSA3h MKy HaUaIbHBIMU U KOHEYHBIMU
napaMerpamMu pabodero Teja B JaHHOM Ipoliecce.
4 IloctpouTts nponecc Ha PV- u TS-nuarpammax.

b. 1 [TocTpouts npornecc Ha PV- u TS-nuarpammax.
2 OnpenenuTh HAYATbHBIE M KOHEYHBIC TTapaMeTPhl padoyero Tena.
3 OnpenenuTh UI3MECHEHHE BHYTPEHHEH SHEPTHUH, SHTPOIHH U BEIMYUHY PaOOThI U3MEHEHUS
o0bema rasa.
4 BriBecTU ypaBHEHHUE MPOIECCa, YCTAHABIMBAIOIIEE CBSI3b MEXK 1Y HaualbHBIMUA U KOHEUHBIMU
napaMerpamu pabodero Tena B JaHHOM IpoIliecce.

c. 1 I[loctpouts nporecc Ha PV- u TS-nuarpammax.
2 OnpenenuTh HaYaIbHBIE M KOHEYHBIE TApaMeTphl padoyero Tena.
3 BeiBecTu ypaBHEHUE MPOLIECCa, YCTAaHABIUBAIOIICE CBA3b MEX/y HAUuaIbHBIMH U KOHCYHBIMH
napaMerpamMu pabodero Teja B JaHHOM IpoIiecce.
4 OmnpenenuTh UI3MEHEHUE BHYTPEHHEN YHEPTUH, SHTPOIIUU M BEJTHYUHY paOOThl U3MEHEHUS
o0bema rasa.

d. 1 OnpenenuTh HayaIbHBIC U KOHEUHBIE MTApaMETPhl pabouero Tena.
2 BeIBeCcTH ypaBHEHUE MPOLECCA, YCTAHABINBAIOIIEE CBSI3b MEXy HAUYaIbHBIMU U KOHEUHBIMH
napameTpamu paboyero Tejia B JAHHOM ITpoIecce.
3 Iloctpouts npouecc Ha PV- u TS-nnarpammax.
4 OmnpenenuTh U3MEHEHUE BHYTPEHHEN SHEPTUH, SHTPONUHU U BEIUYUHY paOOThl U3MEHEHUS
o0bema rasa.

(Oranonnslit oTBeT d)



