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[Tpu pazpabotke paboueit mporpaMMbl y4eOHOM AUCIUIIIMHBI B OCHOBY TTOJIOKEHBI:



IIpu paszpaboTke padboueii mporpaMmbl Yu4eOHOH TUCIUIIMHBI B OCHOBY IIOJIOYKCHBI:

1) ®I'OC BO mno nHampaBneHuto noarotoBku 35.03.07 TexHonmorus mpoM3BOJACTBA U TEPepadOTKH
CEJIbCKOXO3SIMCTBEHHOW MPOMYKIMK YTBEPXKACHHBI MUHHCTEpCTBOM 00pa3zoBaHus U Hayku PD «17»
utois 2017r., mpuka3 Ne669

2) VYueOHBIH TU1aH OCHOBHOW oOpa3oBaTenbHOM mporpammbl 35.03.07 TexHomoruss MpoM3BOACTBA U

nepepaboTKH  CeNbCKOXO3IHCTBEHHONH MpoAyKnnu omxobper YuensiM coBetom PI'BOY BO TAY
Cesepnoro 3aypaibs oT «25» masg 2023r. [IpoToxon Nel0

Pabouas mporpamma yueOHOMN IUCIUILUTMHBI 0100peHa Ha 3acenannu Kadeaps! « TexHmdeckrne CHCTEMBI B
AITK» ot «25» mas 2023r. [Iporoxon Ne 10

3aBenyrommii kKadenpoit C H.H. Yctunos

Pabouas nporpamMma yueOHOM AUCIUILTHHBI 0100peHa METOIMYECKON KOMUCCHEH NHCTUTYTa
ot «25» mas 2023 r. [Iporokon Ne 7a

U~

IIpencenarens METOOAUYECKON KOMUCCUM HHCTUTYTAa &%/ = O.A. MenskoBa
Pa3zpa6oTuuku:

I'aiiBopon M.A., accuctent kadenpsl Texamueckux cuctem B AIIK
Ycerunos H. H., nonient kadenpsr rexanmueckux cucteMm B AIIK, kaH7. TexH. HAyK

JUpeKTop HHCTUTYTA: ~  M.A. Konomnnun




1. Ilepeyenb NJIaHMPYeMBbIX pPe3yJIbTATOB 00yUYeHHs N0 JMCUMUIIJIMHE, COOTHECEHHBIX €
IVIAHNPYEMBIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pa30BaTeJIbHONH NPOrPaMMbl

Kon IIepedyens muIaHMpyeMBbIX
WNunukaTop goctukeHus
KoMmrie- | Pe3ynbrarel ocBOeHUS pe3yNbTaToB 00yUYEHUs 10
KOMITETCHIIUHT
TEHILIUU JUCHUTUTMHE
3HaAmMb:
- OCHOBHBIC 3aKOHOMEPHOCTH,
0 KOTOPBIM MPOTEKAIOT
MEXaHHYECKHE,
THAPOMEXaHUYECKHUE,
TEII00OMEHHBIE,
Croco0en peuathb MacCOOOMEHHEIE U
THUIIOBBIE 3a1a4U OMOXMMHYECKHE NPOLECCHI
npodeccroHanbHOM ymems:
NJI15-0nk-1-O60CHOBBIBAET | - paccuMTHIBATE NAPAMETPHI
JIeATEeILHOCTH Ha
. TEXHOJIOTMUECKHUE MPOLIECCHI | MPOIECCOB, OCHOBHBIC
OCHOBE 3HaHUM
U IIPUMECHEHHE pa3Mephbl pabourX OPraHoB
OCHOBHBIX 3aKOHOB
OIIK-1 TEXHOJIOTHYECKOIO MallliH U aNnapaTos
MaTeMaTHICCKHX H 060Opy/I0BaHUS - 060CHOBHIBATH IIPUMEHEHHUE
€CTECTBEHHBIX HAYK C
Y MepepabaTHIBAIONINX TEXHOJIOTHYECKOTO
NPHUMEHCHHUEM o0opyIoBaHUS
MIPOU3BO/ICTB
nH()OPMAITMOHHO- repepabaThIBAOIINX
KOMMYHHUKAIIMOHHBIX MPOU3BOJICTB;
TEXHOJIOTHUI enadems:
-METOJaMH onpeeIeHHs
ONTHUMAIIbHBIX u
PaLOHAIIBHBIX
TEXHOJOI'MYECKHUX PEKUMOB
paboTsr 000pyHOBaHUS

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jannas gucnumivHa OTHOocuTC K bBrnoky [ o0s3aredpbHOM dYacTH 00pa3oBaTeilbHOU
MIPOTPaAMMBIL.

Jns  wu3ydyeHWs JAUCUUIUIMHBI HEOOXOAMMBI 3HaHUS B OONAcTH: Mamemamuxa,
uHgopmamuxa u yugposvie mMexHoi02UulU, B88edeHUe 8 NPOPEeCcCUOHATLHYIO O0esmelbHOCMb,
@uzuKa, OCHOBbI ACPOUHIHCEHEPUU.

Juctmmummaa  «[Ipomeccel W ammapaThl TepepadaThIBAIONINX IPOU3BOJCTBY  SBISCTCS
NPEIIECTBYIONIeH IUCUUIUIMHOW Il JUCHUILUTUHBL  000py0osanue nepepadoamvléaruux
npou3e00Cme, MeXHONO02UsL XPAHEHUs U nepepabomku  NpoOYKYuu  HCUBOMHOBOOCMEA,
CMAanoapmu3ayusi U NOOMBEPHCOCHUE COOMBEMCMBUS CelbCKOXO3SAUCMBEHHOU NPOOVKYUU,
0e30nacHOCMb U KA4ecmeo CelbCKOXO3SUCMBEHHO20 CbIPbsi U NPOO0BOIbCMBUSL.

JucuummHa u3y4aercs Ha 2 Kypce B 4 cemecTpe 1o o4HOi Gpopme oOyueHus 1 Ha 3 Kypce
B 5 ceMecTpe 1o 3a04HOi hopme 0OydeHus.



3. O0beM JUCUMIIIMHBI M BUIbI y4eOHOH padoThI

OO0m1as TpyA0eMKOCTh JUCIUIUTHHBI cocTaBisieT 108 yacoB (3 3a4€THBIX €IMHMII).

Bun yueGHO# paboThI dopma o0yueHHS
ouHas 3a04Hast
AynuTOpHBIE 3aHATHS (BCEro) 50 12
B mom uucne: - -
JICKITMOHHOTO THIA 34 8
CeMHHApCKOTO THUIA 16 4
CamocrosiTe/ibHasi padoTa (Bcero) 58 96
B mom uucne: - -
[IpopaboTka MaTepuana JEKIUH, 29
MOArOTOBKA K 3aHATUSIM 72
CaMocTosTeIbHOE U3YUCHHUE TEM 9
KonTtposabHbie paboThl 20 14
Buja npomexyTO4YHON aTTECTAlMH: 3a4yeT 3a4ueT
OO0uas Tpy10eMKOCTh:
4acoB 108 108
3aYETHBIX €IUHUILL 3 3
4. ConepskaHue QU CHUAININHbBI
4.1. Coaep:xaHue pa3iea0B QM CHUILIHHBI
Ne HaumenoBanue pasnena Coneprxanue pasjiena
n/m JUCIUILTAHBI
1 2 3
1. | OcHOBHBbIE MOHATHUS U Knaccudukanus  ocHOBHbIX  mporeccoB.  OOmue
3aKOHBI, IPUHITUTIBI MPUHIMIIBI aHAJM3a M pacyeTa IPOIECCOB U aIlapaToB.
ONTUMHU3AIMHU TipotieccoB | Teopus moao0usl.

2. N3menpuenne  tBepabix — marepuanoB.  CrocoObl
m3MmenpyeHus. Cxembl u3MmenbyeHus. [IpuHnumner BeIOOpa
cxembl m3MenbueHus. Knaccudukarus o00pyoBaHus st
M3MeNbYeHHsI. Y CTPOMCTBO M MPUHIIMIT ASHCTBHS JPOOHUIIOK

MexaHIICCKIe u MenbHUlL. [Iponecchl pezanusi.
HpoLeceh Knaccudukanus, n1o3upoBaHrie U CMEIIMBAHUE TBEP/IbIX
MatepuanoB. Krnaccupukauus (pasneneHue) TBEPIBIX
CBIyYUX  MarepuanoB. MexaHudeckas  cemaparms.
I'mpopaBnuueckass u  Bo3aymiHas — cemapauus. Buael
CMECHTENEH, UX YCTPOHCTBO U 0OJIACTH MPUMEHEHHUS.
[Tporeccol hopMOBaHUs U TPECCOBAHUSI.
3. [TepemernieHue KUIKOCTEH U Ta30B MO TPYOOIIPOBOAAM.
Paznenenne xuAKUX U Ta30BbIX T€TEPOTCHHBIX CHUCTEM.
Knaccudukanus TreTeporeHHBIX CHCTEM M MPOLIECCOB
paznenenusa. Ocaxnaenue, (UIbTpPOBaHHE, LEHTPOOEKHas
I'mapomexanuveckue OUMCTKA. YCTPOMCTBO U TMPUHLMI ACHUCTBUS CYXHUX
MIPOLIECCHI MBUICYJIOBUTENCH,  IMKIOHOB, PYKaBHBIX  (UIBTPOB,
CKpyOOepoB, 3MeKTPOGUIBTPOB, OTCTOMHUKOB, IIEHTPUDYT.
[lepememnBanue B )kuakux cpeaax. OCHOBHBIE CITOCOOBI
MepeMENINBaHus M WX HWHTEHCHUBHOCTb. MeXaHUYEeCKoe,
MMHEBMATHUYECKOE,  IMPKYJIAIMOHHOE  TepeMelInBaHue.




Koncrpykuun memranok. CpaBHUTENbHasI OLIEHKA U BBHIOOD
CIIOCO0OB TIEPEMEIIHBAHUS.

TemmooOMeHHbBIE
MIPOLIECCHI

Cnocobpl  mepeHoca Temna. OCHOBHOE ypaBHEHHE
TEeIIoNEepe1auu. TennooOMeHHbIE anmaparsl.
Knaccudukanmusi. Koncrpykuun KOXKyXOTpYyO4aThIX,
IUTACTUHYATBIX, 3MEEBUKOBBIX TEIIOOOMEHHBIX alapaTos,
TETIO0OMEHHUKOB TUTIA «TpyOa B TpyOe».

Mertoauka  TEIUIOBOIO  pacyeTra  TEIIOOOMEHHBIX
annapartoB /[Buxy1as cuia TEmaoBbIX IPOLECCOB (CpeIHUI
TemneparypHelii  Hamop). OmnpeneneHue HNOBEPXHOCTH
TerI00OMeHHUKA. TermIonpoBOJHOCT, OJHOCIOWHON U
MHOT'OCJIOMHOM INIOCKOM CTEHOK.

MaccooOMeHHBIE
MIPOLIECCHI

OO0mue NoHATHS O MAacCOOOMEHHBIX Mpolleccax. Bumbl
mpoueccoB  Mmaccomnepenadd.  OCHOBHOE — ypaBHEHHUE
Macconepenayu. JIBwxkymas cuia  MacCOOOMEHHBIX
IIPOLIECCOB.

AOcopOuus.  MarepuanbHbIlii  OalaHc — Tporecca.
Hecopbums. YcTpoiictBO aOCOPOLMOHHBIX — aIapaToB.
[ToBepxHOCTHBIE U MIIeHOYHBIE abcopOepbl. Hacamounbie
abcopOepsl. Pexumpl paboTHI. TpeboBanus,
npenbsBisieMble K HacaakaMm. bapOortaxHbie abcopOepsl.
l'unponunamuueckue pexuMbl paboThl. THIBI Tapelok.
[IpuHuMnbl  pacyera  HACaJOYHBIX W Tapeab4aTbIX
abcopOepoB.

[leperonka xxuakocreid. MaeanbHble 1 peanbHble CMECH.
@pakuKroHHas eperoHka. MarepuaiibHbli 6anaHc npouecca
neperonku. [leperonka ¢ neduermanuei.

Pextudukanus. CxeMbl yCTaHOBOK ISl pa3lelieHus
OuHapHbIX cMmeceil. HenpepblBHO M HepHOJUYECKU
NEICTByIOIME  YCTAaHOBKM.  MarepuanbHblii  OasaHc
PEKTHU(PHUKAIMOHHON KOJOHHBI HENPEPhIBHOIO JIEHCTBHSL.
YeTpoiicTBO peKTUPHUKAIMOHHBIX armapaToB. [IpuHIUTBI
pacueTa peKTHU()PUKALMOHHBIX KOJIOHH.

Okcrpakuuda. [lpoueccel  3KCTpakuum B CHUCTEME
KHUAKOCTb — JKUAKOCTb. CXEMBI DKCTPAKIUH. Y CTPOUCTBO
9KCTPAaKIMOHHBIX allapaTroB.

AncopOrust. [IpomsbIneHHbIE aJICOPOEHTHI.
MarepuanbHbIii Oayanc npoiiecca azIcopOIuu.
[IpuHnunuanbHBIE  CXeMbl  aACOpOIMM. Y CTPOHCTBO
a7ICOPOITMOHHBIX aNapaToB.

Cymixa. ®opmsbl cBsA3M Biiark ¢ marepuanioM. Kunernka
CymIKH. MarepuanbHbIi W TEIJIOBOM OallaHC CYIIHJIKH.
KoHcTpykunu cymmiok.




4.2. Pa3gespl AMCHUILIMHLI U BUABI 3aHATHH
ouHast popma o0ydeHus

Ne HaumenoBanue pa3neina Jlexuumonnoro | CeMMHapCKOTo CP Bcero,
n/n T CLUTUIMHBI TUIIA TUIIA 4acoB
1 2 3 4 5 6
1. | OcHOBHBIE NOHATHUS M 3aKOHBI, 2 - 3 5

MPUHIUIBI ONITHUMH3ALAN
IIPOLIECCOB
2 6 2 10 18
MexaHnuecKue npoLecchl
3 10 4 17 31
I'mapomexaHuyecKkue MpoLecchl
4 8 6 14 28
TemnooOMeHHBIE TPOIECCHI
5 8 4 14 26
MaccooOMeHHbIE TPOLIECCHI
HUroro: 34 16 58 108
3aouHas Gopma 0O0yueHus
Ne HaumenoBanue paznena Jlexuuonnoro | CeMHMHAapCKOTO CP Bcero,
n/n JMCLUTUIMHBI TUIIA TUIIA 4acoB
1 2 3 4 5 6
1. | OcHOBHBIC IOHATHS B 3aKOHEI, 2 - 4 6
MIPUHIUIBI ONITHUMH3ALAN
IIPOLIECCOB
2 2 1 24 27
MexaHHuecKue MpoLecchl
3 2 1 24 27
I'mppomexaHndeckre mpoueccs
4 1 1 22 24
TemnooOMeHHBIE TPOIIECCHI
5 1 1 22 24
MaccooOMeHHBIE TPOIECCHI
HUroro: 8 4 96 108
4.3. 3aHsATHSA CEeMHUHAPCKOI0 THIA
Ne TpynoemkocTsb
n/m | Ne pazgena Tema (uac)
AACTIHATUTAHBI OYHast 3a04Hast
1 2 3 4 5
1. 2 OCHOBEHI pacuera MaliuH JJis 2 1
U3MeNbYCHHUS
2. 3 PacueT oCHOBHBIX MMapaMeTpoB 2 1
poIeccoB (PUIBTPOBAHUS
3. 3 Pacuer anmaparoB aiis 2 -
nepeMeIIMBaHMs XKUJIKHX Cpejl
4. 4 Pacuer mmacTuHYATHIX 2 1
TEIIOOOMEHHBIX aIiapaToB U
000CHOBaHHE UX MPUMEHEHHUSI
5. 4 Pacyetr eMKOCTHBIX TETITIOOOMEHHBIX 2 -
anmaparoB M WX MPHUMEHEHHE B




nepepabaThIBarONICi

POMBIIIIICHHOCTH
6. 4 PacueT TOJIIMHBI TEIUIOU30JISIIUN 2 -
KaMep XpaHCHHUS
1. 5 Pacuer napametpoB 4 1
PEKTU(HUKAIIMOHHBIX KOJIOHH
Htoro: 16 4

4.6. IlpuMepHasi TeMAaTHKA KYPCOBBIX MPOEKTOB (Pador)
He npeaycmorpeno OITOIT

5. Opraﬂmaunﬂ CaMOCTOATEIbHOM paﬁoTbl oﬁyqammnxcﬂ o JTMCHMIIJIMHE

5.1. Tunbl caMOCTOSTEIbHOM PA0OTHI U €€ KOHTPOJIb

Tun caMoCTOATEIbHOM

Popma 00yueHHst

paGoTHI J— Vp— Tekymuii KOHTPOJIb

[IpopaboTka MaTepuana

JEKLUH, 29 TectupoBanue

MOATOTOBKA K 3aHATHIM 72

CaMocTosTenbHOE U3yUYEeHUE

oM 9 CobecenoBanne

KonTtposabHbie paboThI 20 14 CobecenoBanue
BCEro 4acoB: 58 96 -

5.2. YueOHO-MeTOAuYecKHe MATEPHAJIBI 1JIsl CAMOCTOSITEJIbHOI padoThI:

1. Cemukonenko, . A. [Ipouecchl 1 annapathl MUIIEBBIX IPOU3BOJCTB: YdeOHOE mocodue
/ U. A. Cemuxonenko, JI. B. Kapnaues, B. b. I'epacumenko. — benropoxa: benropoackuii
roCyJIapCTBEHHBIN TexHonornyeckuii yausepcutet uM. B.I'. Illyxosa, 9bC ACB, 2017. — 213
€. — Tekct: anekTpoHHBIH // DnekTpoHHO-0nbIuoTeyHas cucrema IPR BOOKS : [caiit]. —
URL.: https://www.iprbookshop.ru/80471.html.

5.3. TeMbl, BBIHOCHMbI€ HA CAMOCTOSITEJIbHOE H3yUEeHHE:

Paszoen 1. OCHOBHEBIE ITIOHATHS U 3aKOHBI, IPUHIOUIIBI OIITUMHU3ALUN ITPOLECCOB

Tema: Teopust mogooust

Pa3zoen 2. Mexanunueckue mporecchl

TeMmpr:

- CMEILIMBaHUE TBEP/BIX CHITyYUX MAaTEPUAJIOB,;
Paszoen 3.I'napomexannyeckue mpouecchbl

Tema: [Iporieccsl HUPKYISALMOHHOTO ITEPEMEIINBAHUS U 000py10BaHHE JUISl MX TPOBEICHUS
Paszoen 4. TennooOMeHHbIE TPOIIECCHI
Tema: OmnpeniesnieHue «TeMnepaTypHbIX HallOPOB» B TEIIOOOMEHHBIX alnaparax pa3IuyHbIX

KOHCTPYKIUHN

Pa3zoen 5.MaccooOMeHHBIE TTPOIECCHI

Tema: OOopynoBaHue AJis IPOBEAEHUS MPOLIECCOB IKCTPAKIIUU

6. @oHA OLEHOYHBIX CPEACTB /UISi NPOBEJACHUS MPOMEKYTOYHOH AaTTecTALMH

00y4aroIMuXCcH M0 JUCHMUIIJIMHE

6.1 IlepeyeHb KOMNETEHIHIi W OIEHOYHbIE CPEACTBA HMHAMKATOPA I0CTHKEHHUS

KOMIIeTeH M




Koo Nunuxarop [Iepeuens naHupyeEMbIX HaunmenoBanue
Komne- JOCTUXCHUSA PE3YIBTATOB O6yLIeHI/IH 10 OLICHOYHOI'0 CPECACTBA
merHyuu KOMIICTCHIINN JOUCIHHUIIJIINHEC
3HaAmMb: Tect
- OCHOBHBIE 3aKOHOMEPHOCTH, IO
KOTOPBIM MPOTEKAIOT MEXaHUIECKHUE,
THIPOMEXaHHIECKHUE,
TENI000MEHHBIE, MACCOOOMEHHEBIE U
OMOXUMHIYECKHUE TIPOIIECCHI
ymembp:

- PacCUUTHIBATH MAPAMETPBI
MPOLIECCOB, OCHOBHbBIE Pa3Mepbl
pabourx OpraHOB MAIIKH U aNnapaToB
- 000CHOBBIBATh IPUMEHECHUE

N15-onk-1-O60CHOBBIBACT
TEXHOJIOTHYECKHE TIPOIECCHI
U IPUMCHEHHE

OIIK-1 | TexHonoruyeckoro

00opynoBaHUSA p
MepepabaThBAMIHX TeXHOJ‘IgFI/I‘IeCKOFO oGopyRosaHui
MPOU3BOSICTE nepepadaThIBAIONINX TPOU3BO/ICTB;

enaoems:

-METOAaMH OTIpeeICHUs
ONTHUMAJBHBIX U PalIOHAIBHBIX
TEXHOJIOTHYECKUX PEKUMOB pabOTHI
00opymoBaHUSA

6.2. IlIkajabl oeHNBAHNSA

IIxaJia oneHMBaHUsI TECTUPOBAHMS HA 3a4eTe

% BBINOJHEHUS 3aJAHUS Pe3yabTar
50 -100 3a4TEHO
menee 50 HE 3aYTEHO

6.4. TunoBbIe KOHTPOJIbHBIC 3aIaHUA UJIX UHBIC MaTECpUaJIbI:

VYka3aHbl B IPUIIOKEHUU 1.

7. TlepeyeHb OCHOBHOI 1 A0NOJTHUTEIbHOH y4eOHOI JIMTepPaTypbl, He00X0AUMOIH 1JIs1

OCBOEHHS THCIMILJIMHBI
a) OCHOBHas IUTEpaTypa

1. bakun, U. A. TIponecchl u anmapaThl MUIIEBBIX IPOU3BOACTB: yueOHOe ocodue / . A.
bakun, B. H. UBanen. — Kewmeposo : Kem['V, 2020. — 235 c. — ISBN 978-5-8353-2598-6. —
Texcr: onextpoHHsni// Jlamp :  osnekTpoHHO-OMOnmoreuHas cucrema. —  URL:
https://e.lanbook.com/book/156113 — Pesxum gocTyna: uist aBTOPHU3. OJIb30BATEIICH.

2. Bob6nmkosa, T. B. TIporiecch! u anmaparhl MAMIEBBIX TPOU3BOJICTB : y4eOHOE mocodue /
T. B. Bo6aukosa, C. H. I1lnsikos, A. B. IlepmsikoB. — 4-e u3na., crep. — Canxt-IletepOypr :
Jlanp, 2022. — 204 c. — ISBN 978-5-8114-4163-1. — Texkcr : anekTpoHHbI // JlaHb :
aNeKTpOHHO-OMbIHoTeynas cucrema. — URL: https://e.lanbook.com/book/115658 — Pexum
JoCTyna: ISl aBTOPU3. MOJIb30BaTeNeH.

0) TOMOJIHUTENIbHAS TUTEPATypa

1. ®ponos, B. @. Jlekiuu no kypey «IIporecchl u anmaparbl XAMHUYECKONW TEXHOIOTHUI /
B. ®. ®ponos. — 4-e u3g. — Cankr-Ilerepoypr : XUMU3 AT, 2020. — 608 c. — ISBN 078-
5-93808-348-7. — TekcT : 21eKTpOHHBIN // DnekTpoHHO-0ubnmuoreynas cucrema IPR BOOKS :
[caiiT]. — URL.: https://www.iprbookshop.ru/97816.html — Pexxum moctyma: mist aBTOPH3HP.
I0JIb30BAaTENEH



https://e.lanbook.com/book/156113
https://e.lanbook.com/book/115658
https://www.iprbookshop.ru/97816.html

2. IIporeccel 1 anmapathl MUIIEBBIX TPOU3BOICTB U OMOTEXHOJIOTHH : yueOHOE mocooue /
. M. boponynun, M. T. lllynbaesa, E. A. Cadonosa, E. A. Baraiinesa. — 2-e u3z., ucnp. —
Cankrt-Ilerepoypr : Jlamp, 2019. — 292 c¢. — ISBN 978-5-8114-3436-7. — Tekcr :
DIIEKTPOHHBIN // Jlanp : ANIEKTPOHHO-OMOTUOTEUHAS cucTeMma. — URL:
https://e.lanbook.com/book/112671 — Pexxum mgocTyna: Iist aBTOPHU3. ITOJIb30BATEICH.

3. Ilpoueccsl 1 anmapaThsl MUIIEBON TEXHOJIOTHH : yuebHoe nmocodue / C. A. bpenuxuH, A.
C. bpenuxun, B. I'. Xyxkos, FO. B. Kocmonembsackuii. — Cankr-IlerepOypr : Jlans, 2022. —
544 c. — ISBN 978-5-8114-1635-6. — TekcT: 3neKTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/211625 — Pexum moctyma: st
aBTOPU3. II0JIL30BATEIICH.

8. IlepeyeHb pecypcoB HH(POPMALHMOHHO-TETEKOMMYHHUKAIIMOHHOM CeTH
"UnrepHer"

1. Undpopmanmonssiii nopran «[Tumesuk» Www.mppnik.ru.

2. Hayunsrii s)xypaast HUY UTMO «IIporieccsl 1 amnmapaTsl MUIIEBBIX TPOU3BOICTBY

www.processes.ihbt.ifmo.ru.

9. MeToauyeckue yKkazaHusi Uisl 00y4aOIMUXcs N0 OCBOEHUIO AU CHUIIIHHBI

1. Anekcees, I'. B. BuptyanbHsiii nabopaTopHblii ipaktukym 1o Kypey «IIpomecchr u
amrmaparsl MAIIEBBIX TPOU3BOACTBY : yueOHoe mocodue / I'. B. Anekcees, U. U. bpunenko, H. 1.
Jlykun. — Cankt-IlerepOypr : Jlanb, 2022. — 144 c¢. — ISBN 978-5-8114-1135-1. — Tekcr :
IICKTPOHHBIH // Jlanp : AJIEKTPOHHO-OMOIMOTEIHAS cUCTeMa. — URL:
https://e.lanbook.com/book/210719 — Pesxxum goctyna: uist aBTOPHU3. IOJIb30BATEIICH.

10. Ilepeyenb nHGOPMANMOHHBIX TEXHOJIOTHIA

1. Onepaumonnas cucrema Windows (JIMIIEH3MOHHO-TTPOrpPaMMHOE 00ecTieueHHE)
2. INaker mpuxmnanueix nporpamm MS Office 2007 (yHUBepcUTETCKAS JTUIICH3US)
3. Google meet (www.meet.google.com)

4. Test DUOC I'AYC3 (www.Ims-test.gausz.ru)

11. MaTepuanbHO-TeXHHYeCKoe o0ecredeHue AU CUMIIINHBI

JIeKIIMOHHBIE 3aHATHUS: - KOMIUIEKT 3JIEKTPOHHBIX Mpe3eHTalnii/Ci1aiiIoB, MPOBOAUTCS B
JICKIIMOHHBIX ayJMTOPHSIX, OCHAIICHHBIX MYJIbTUMEIUIHBIM 000pyaoBanueM PanasonicLB55.

[IpakTHyeckre 3aHATHS NPOBOJATCS B JAOOPAaTOPUM MEXaHU3ALMM MepepaboTKU
MPOIYKIMH )KUBOTHOBOJICTBA.

OcHaleHHOCTb J1abopaTopuu.

Bomuok YKM-10; kyrrep JIS-OKM; uzmenbuurens crneuuit A2-OAY; Gapuiemeranka;
npun rugpaBanueckuii; mmpuy Mexanuueckuit [IBH-25; IlepenBuxknas pama; cron ams
00BaJIKK; CTOJI JTIsl (POPMOBKH KOJIOACHBIX U3JEIHM, XOJIOAMIbHHUK.

XonogunbHas ycranoBka |MBB-1-2; xonmuimonep AEG (R407 ¢ /ACM - 12)HR;
TepMoperynupytonmii  BeHTWib TPB  -2M; pebpucrorpyOnsiii ucnapurens MPCH — 18;
nopiHeBoit kommpeccop @AK; xonoaunehsiii arperar BC — 500 (2).

12. OcoGeHHOCTH OCBOEHUSI JIMCHUILUIMHBI A5l MHBAJIWI0B M JIML ¢ OrPAHUYEHHBIMH
BO3MOKHOCTSIMU 310POBbSI

OOyuenue oOywarImUXcs C OTrPAaHUYCHHBIMH BO3MOJKHOCTSAMH  37I0POBbS  IpH
HEOOXOJMMOCTH OCYLIECTBIISIETCS. HAa OCHOBE aJalTUPOBAaHHON paloueil mporpammsl ¢
UCMOJIb30BAaHUEM  CHELMAIbHBIX METOJOB OOy4eHHS U JAUJAKTHYECKHMX MaTepuaoB,
COCTaBJIEHHBIX C YYETOM OCOOEHHOCTEeW TNCHUXO(PU3UYECKOTO pa3BUTHUS, WHIUBUIYaJIbHBIX
BO3MOXKHOCTEH U COCTOSHUS 3710POBBS TAKUX 00ydarouuxcs (00ydaromnerocs).

B nensix ocBoeHuss y4eOHOM mporpamMmbl JIUCHUIUIMHBI HHBAIMJAMU U JUIAMH C
OTPaHUYEHHBIMU BO3MOXXHOCTSIMHU 3/I0POBbs 00€CIIeYnBaeTCs:


http://www.mppnik.ru/
https://e.lanbook.com/book/210719

e ISl MHBAIMJOB M JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSMH 3I0POBbSI MO 3pPEHUIO:
pa3MeIieHne B JOCTYIMHBIX A 00ydYaromuXcs, SBISIONINXCS CICTBIMU WUIH CITaO0BUISIINMH,
MeCTax U B aalTUPOBaHHON (opMe crIpaBOUHOM HH(OpPMALIUK O paclIUCaHUU Y4eOHbIX 3aHATHUI;
NPUCYTCTBUE ACCUCTEHTa,  OKAa3bIBAIOIIETO O0yYaromieMycs HEeOOX0IUMYIO  MTOMOIIIb;
BBIMYCK aJbTepPHATUBHBIX ()OPMATOB METOJIMYECKUX MaTepHasioB (KPYMHBINH MpUPT WiIH
aynuodaiiibel), HCcmoib30oBaHWe Bepcuu caiita ans cmaboBumsmux OBC PR BOOKS wu
crienanbHoro MoomuibHOTO TprtoxkeHus: [IPR BOOKS WV-Reader (nmporpaMMbl HEBH3YaTbHOTO
JocTyna K HWH(pOpManuu, NpeaHa3HAYeHHOW Uil MOOWJIBHBIX YCTPOWCTB, palOOoTaloUmMX Ha
onepanronHoii cucreme Android m i10S, koTopas He TpeOyeT chHenuaibHO OOyYEHHOTO
accucrtenra, T.K. jmoau ¢ OB3 mo 3peHuto paboTaloT CO CBOMM YCTPOHCTBOM NPUBBIYHBIM
CIocoO0M, UCHOJB3YS CHElHAbHBIE ITATHBIE IPOrPaMMBI JJIsl HE3PSIUUX JIt0JIeH, C KOTOPHIMU
IPR BOOKS WV-Reader umeeT noinHyt COBMECTHMOCTH);

e ISl MHBAJIWJIOB M JIMI[ C OrPAHUYEHHBIMH BO3MOXXHOCTSIMH 3[0POBBSl IO CIYXY:
Ha/IJISKAIIMMU 3ByKOBBIMH CPEJCTBAMU BOCIIPOM3BEICHHE HH(POPMALINY;

e JUIsl MHBAIUIOB M JIL C OTPAaHHUYEHHBIMH BO3MOXKHOCTSMHU 3/J0POBbS, HMEIOIIUX
HapyIIEHUsI OMOPHO-JBUTATEIBHOTO almnapaTa: BO3MOXKHOCTh OECHpPENsATCTBEHHOTO JIOCTYIIa
o0ydaromuxcsi B yueOHbIE MOMEIIEHHUs, TyaJlleTHbIe KOMHATHI U APyTUe MoMelleHus Kadeapsl, a
Tak)Ke NMPEeObIBAHUE B YKA3aHHBIX  MTOMCIICHUSX.

OO6pa3oBanre 00y4aroIMXCs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/IOPOBBSI MOXKET OBIThH
OpPTaHU30BaHO KaK COBMECTHO C JPYTUMHU OOYYAIOMUMUCS, TaK U B OTACIBHBIX TPYIIIAX W B
OTJICIbHBIX OpPraHU3aIUsX.



[Tpunoxenue 1

MunmcTepcTBO HayKu U BeIciIero oopasosanus Poccuiickoit deaeparuu
®I'BOY BO T'ocynapcTBeHHBIN arpapHblil yHUBepcUuTeT CEeBEpHOTo 3aypalibs
NHxeHepHO-TeXHOJIOTUYECKU HHCTUTYT

Kadenpa Texuuueckue cuctemsl B AIIK

OOH/I OHEHOYHbLIX CPEICTB

I10 yqe6H0ﬁ JUCHUITIINHC «HpOI_IGCCBI H aIlraparTsl Hepepa6aTI>IBaI-OIHI/IX IIPOU3BOACTB»

Uit HanpasieHust noArotoBku 35.03.07 TexHosorus mpou3BOJICTBA U MEpepabOTKH
CEINBCKOXO3SIMCTBEHHOW NMPOIYKIIHH

oOpa3oBarenpHas rmporpamma "BuoTeXHOIOTMM MHUIIEBBIX MPOTYKTOB"

VYpoBeHb BeICIIET0 00pa3zoBaHus — OakadaBpuaT

Pazpabotuuku:
accucteHT Kadenpsl Texuudyeckux cuctem B AIIK, M.A. I"aiiBopon

noneHT kadenpsl Texunueckux cucrteM B AIIK, kana. Texu. nayk., H.H.
YcTuHOB

YTBepkJIeHO Ha 3aceaHuH Kadeapsl
npotokos Ne 10 ot «25» mas 2023 1.

3aBenytomuii kadeapoit ’/”‘/ ~_ H.H. Ycrunos

Tromenn, 2023



KOHTPOJIBHBIE 3ATAHUA U UHBIE MATEPHUAJIBI OHEHKH
3HAHMI, YMEHH, HABBIKOB M (WJIN) ONbITA AESTENBHOCTH, XapaKTEPU3YIOIIHE ITAIbI

dbopMHUpOBaHUS KOMIIETSHITHI B TIPOIIECCE OCBOCHUS TUCIIUTLIMHBI
ITPOIIECCHI U AIIIIAPATBI IIEPEPABATHIBAROIITUX ITPOU3BO/ICTB

1. BonpocsI AJ1s1 NPOMEKYTOYHOM aTTeCTAUMHN

(3auert B (hopMe TECTUPOBAHHUA)

Komnerenius

TCMLI NN BOHpOCLI, 110 KOTOpBIM COCTaBJICH 6aHK TECCTOBBLIX
3aJITaHUN

OIIK-1 CnocobeH pemiaTth
TUIIOBBIC 3a/1a4H
npodeccnoHanbHOM
NesITeIbHOCTH Ha OCHOBE
3HAaHUK OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKHX U
€CTECTBEHHBIX HAYK C
MIPUMCHCHHEM
MH(pOpPMaIMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI

Ha 3nanue ocnosuwvix 3aKOHOM€pHOCm€L7, no Komopovim

npomekarom Mexanuvyeckue, eu()pomexanuttemue,

menioobmMeHnHble,  MACCOOOMeHHble U Ouoxumuyeckue
npoyeccot.

1 Knaccudukanms ManvH W anmapaTtoB NepepadaThIBAIOIINX

MIPOU3BO/ICTB,;

2 Jlpwkymas cuiaa MEXaHWYeCKUX, THAPOMEXaHUYCCKUX,
MacCOOOMEHHBIX, TEINIOOOMEHHBIX M  OMOXMMHYECKHX
IIPOLIECCOB.

Ha ymenue paccuumsigams napamempsvl npoyeccos,
OCHOBHbIE pazmepbl paboyux OpeaHos Mawut U annapamos:.

3 Pacuet mapameTpoB MalllvH i1 U3MEIbYCHHUS,

4 Pacyer mapaMeTpOB MAallUH JUIsl COPTHUPOBKU CBITYyUHX
MaTepuasos;

5 Pacuer nepememmMBarOmuX yCTPOMCTB;

6 Pacuer nporieccoB GUIBTPOBAHNS;

7 Pacuer mapamMeTpoB TEIJIOOOMEHHBIX IPOLIECCOB H
anmnaparos;

8 Pacuer napameTpoB MacCOOMEHHBIX NPOLIECCOB U allapaToB;
9 Pacuet peakTopoB 111 OMOXUMHYECKUX MTPOLIECCOB;

10 TlpumeHeHHWE Tyri-TaONHIl JUIS CO3JAHHS aJTOPHUTMOB

pacdera nmapamMeTpoB mporecca.

Ha YMeHue 0060CcHO8bIBAMNb npumeHeHue
MEXHONI02UYEeCK020  000pYO008aHUsi  nepepadamvl8aoujux
npou3800Cma:.

11 OOGocHOBaHHME TEXHOJOTHYSCKUX nmponeccoB Ha OCHOBC
pacucTa napameTpoB
THUAPOMCXAHUYCCKUX, MaCCOO6MCHHHX, TEIUNIOOOMEHHBIX U
OMOXUMHUYECKUX MponeccoB.

OIITUMAJIBHBIX MEXaHUYCCKUX,

Ha enaoenue memooamu onpe()eﬂeuuﬂ oONnmumMajlbHvlX U

PAYUOHATIHBIX — MEXHONOSUHECKUX — PeXcumMos  pabomol
000pydosanus.
12 MeTo 161 oTIpeiesIeHUsT ONTUMATBHBIX U PAITMOHATEHBIX

TEXHOJIOTHYECKUX PEKUMOB pabOThI 000py10BaHMS;
13 Kputepun onTuMHU3aIMm.




IIpouenypa oneHuBaHUA 3a4eTa

3aueT NPOXOAWT B BHJE TECTHPOBAHUS B DJIIEKTPOHHON WH(POPMAIIMOHHON cpene
yauBepcutera Moodle Ha caiire https://Ims-test.gausz.ru.

CchblIka Ha OHJIAMH KypC MO AUCIUIUIMHE:

https://Ims-test.gausz.ru/course/view.php?id=890.

OOyuJaronemycs JJI1 PeIIeHHs TecTa aaercs 1 momnbiTka - 45 MUHYT, KOTOPBIN COCTOHT U3
30 ciyyaiinbIx 3aaHuii. B Ha3HaueHHOE BpeMs CTyAEHTHI 3ax0iT B cucteMmy Moodle co cBoero
MEPCOHAIBHOIO aKKayHTa U MPOXOIAT TecTupoBaHue. [lo pe3ynbrataM MpoBepKH pe3yibTaToOB
TECTUPOBAHUS BHICTABIISICTCS OLIEHKHU B COOTBETCTBUU C KPUTEPHUSIMHU.

Kpurtepun onenku:
OneHka «3a4TeHO» BBICTABISIETCS OOydarolmleMy, €cid IO pe3ysibTaTaM TECTHPOBAHUS
noJrydeH pe3yisTaT 6osee 50%.

OrneHka «He 3a4TE€HO» - €CJIM 10 Pe3yJIbTaTaM TECTUPOBAaHMsI IIOIY4YEH pe3ysbTar MeHee 50
%.

2. Tekymiuii KOHTPO.JIb BBINOJHEHHUS CAMOCTOSATEIHLHOH padoThI

2.1 Bonpocsl 1J1s1 codece10BaHus
Paszoen 1. Ocnoenvie nonsimus u 3aK0Hbl, NPUHYUNBL ONMUMUSAYUU NPOYECCO8
1. Kinaccuduxanust OCHOBHBIX ITPOIECCOB MUIIEBON TEXHOIOTHU
2. Kunetndeckue 3aKkOHOMEPHOCTH OCHOBHBIX MPOIIECCOB
3. YpaBHEHHSI MaTepUAILHOTO U SHEPTETHYECKOTO OATaHCOB
Paszoen 2. Mexanuueckue npoyeccoi
1. Ha3znavenue u CylHoCTh MpoIecca n3MelibueHus (Ipo0ieHus ).
2. aiiTe XapaKTepUCTUKY JPOOJICHUS C OMOILBIO TUHEHHON CTEIeHU U3MENbYCHHUS.
3. Kak paccunThIBaloTCs 3aTpaThl JHEPTUHU HA ApoOIeHuE?
4. O6mue TpeOoBaHUs, MPEABABIIEMbIEC K TPOOHIKaM?
5. OcHOBHBIE TUTTBI IpoOUIOK. [TpuHITMT AEMCTBUS, JOCTOMHCTBA U HEJIOCTATKHU.
6. KakoBo Ha3zHaueHHe MPOLIECCOB NMpeccoBaHMsl, (POPMOBAHUS U OT)KUMA B
MUIIEBON TPOMBIIITIEHHOCTH?
7. Kakue nmapameTpsl BIUSAIOT Ha BBIXOJ KUJKOTO MPOAYKTA MPU OTKUME?
8. AmmapaTsl IS peau3aiiy MpoIecca OTKUMa.
9. B uem 3akmouaercs (puznyeckas CylnHoOCTh npouecca GopMoBaHus?
10. Ha3znaueHue 1 npuHIUI pabOThl OCHOBHBIX KOHCTPYKIIMM,
IIPUMEHSEMBIX B MUIIEBOW TPOMBIIIJIEHHOCTH PECCOB?
11. Cnoco6sl pa3eneHus TBEpAbIX 3€PHUCTHIX MaTEpUAJIOB: COPTUPOBKA,
KaTuOpOBKa, MPOCEUBAHMUE.
12. Kak omieHuBaeTcs MpOIyCKHas CIIOCOOHOCTH CUT U K03 durimeHT
II0JIE3HOTO AeUCTBUA?
13. CymHocTh CUTOBOTO aHaIN3a?
Paszoen 3. I'uopomexanuueckue npoyeccol
1. KakoBo Ha3HaYeHUE Mpo1ecca OCaKICHUS?
2. IToay4uTh TEOPETUUECKYIO CKOPOCTh OTCTaWBAaHUS TBEPIOHM OAMHOYHOHN IIapooOpa3HOi
YaCTHUIIbI B )KUIKOU Cpee.
3. Kak pexum ocaxaeHus BiusieT Ha ckopocTh? O6ocHOBaTh Hanbomnee 3(h(heKTUBHBIN
PEXUM OTCTaWBaHUA.
4. YCTpoHCTBO M MPUHIMIT PaOOTHI OTCTOWHUKA HEMTPEPBIBHOTO JIeHCTBUSA?
5. Kak npousBoautcs pacyeT OTCTOMHUKA?
6. KakoBbl Ha3HAUYEHNE U CYLIHOCTH IIPOLIECCA CENapUpOBaHUs?


https://lms-test.gausz.ru/
https://lms-test.gausz.ru/course/view.php?id=890

7. I[IpeacTaBuTh cxemMbl 0apabaHOB CEMapaTOPOB CIWBKOOTICTUTENSI I MOJIOKOOUYHUCTUTEIIS.
[TepeuncnuTh UX KOHCTPYKTUBHBIC OTIUYHSL.

8. Haznauenue nporiecca rieHTpuQyrupoBanus?

9. Iloy4uTh TEOPETHUECKYIO CKOPOCTh OCAKACHUS TBEPAOH OAMHOYHON IapooOpa3zHon
YacTUIbl B LIGHTPOOEKHOM I0JIE.

10. O0BbAcHUTH MOHATHE (PAKTOPOB Pa3ICICHUSI.

11. Onucarp XapakTepUCTUKH 36PHUCTOTO CJIOSI U CBSA3b MEXYy HUMH.

12. YcnoBus cymecTBoBaHuUs 00J1aCTH (PUIBTPOBAHUS, IICEBAOOKIKEHUS U YHOCA, UCXOIS
U3 COOTHOILEHUSI CUJIBI TSXKECTU M CUJIBI TUAPABINYECKOIO COIPOTUBIICHHS.

13. Kak paccunThIBaeTCsi COMPOTHUBICHUE 36PHICTOTO CII0S B 00JaCT! (DUIBTPOBAHUS
IICEBIOOKMKEHU?

14. KakoBo Ha3HayeHne OapoMeTpruecKuX mporeccoB? Mx oOIHOCTh 1 0COOCHHOCTH
HPOTEKAHHUS.

15. OcHOBHBIE XapaKTepUCTHKH MEMOpaH.

16. KakoBbl Ha3HaYEeHUE MPOLIECCa MEXAHNYECKOT 0 IEPEMELINBAHNS U €r0 CYLHOCTh?

17. Kak paccunTbIBaeTCsl SHEPrUsl HA MEXaHUUECKOE IepeMeEIINBaHKe?

18. YpaBHeHue pacxoja MOIHOCTH Ha NIEpeMEIlIBaHHE.

19. Cioco6b! 0YrCTKH Ta30BbIX cucTeM. Onenka ux 3¢ (HeKTHBHOCTH.
Pa3zoen 4. Tennoobmenmwvie npoyeccoi

1. OxapakrepusyiTe CriocoObl 1 MEXaHU3MBbI IEPEHOCA TETUIOTHI.

2. TennonpoBOIHOCTh KaK OJUH U3 MEXaHU3MOB II€PEHOCA TETJIOThI — JUIs

KaKOI'0 arperaTHOro COCTOSIHUS 3TOT CIIOCOO SBJISETCS] €AUHCTBEHHBIM?

3. 3akoH Dypse.

4. OxapakTepusyiTe U3JIy4eHrEe KaK OJUH U3 MEXaHU3MOB IEpeHOCca

TEIIOTHI.

5. Kak paccuuThIBaeTCsl Ty4eHcITycKaTeabHas CIOCOOHOCTh Tema?

6. Kakue MexaHu3Mbl IEpeHOCa TEIIOThI XapaKTePU3yIOT KOHBEKTUBHYIO

TEII00Taqy

7. Ilpu ecTeCTBEHHOM MM IPU BBIHYKJEHHOM KOHBEKIIUH TEIIO0OMEH

poTekaer 601ee HHTEHCUBHO?

8. OcHOBHOE ypaBHEHHE TEII00TAa4YH (3akoH HeloToHa-PuxmMana).

9. ®uznyeckuil cMbIcs KodpULIMEHTa TEMI00TAAY ?

10. Kakue kpuTepuu TEIIOBOI0 M FMIPOMEXaHUYECKOT0 1M0100us BXOAAT B

KpUTEpUaIbHbIE ypaBHEHUS?

11. KakoBbl Ha3HaUYeHUE MpoLiecca KOHAECHCAIMU U CI10C00a JOCTHKEHHS

KOHJIEHCUPOBAHHOI'O COCTOSIHUS?

12. B yem 3akiroyaercsi 0COOEHHOCTh TEIUIOOTAAYH ITPH KOHAEH CAun ?

13. Kakoii kpuTepuii XxapakTepu3yeT U3BMEHEHHE arperaTHoro COCTOsTHUS?

14. OcHOBHOE ypaBHEHHE TEIUIONEPEIAUH.

15. Kakoii 3aK0H MOJI0KE?H B OCHOBY COCTABIICHUS YPaBHEHHUH TEIUIOBBIX

6anaHcoB?

16. IIpoBecTu cpaBHUTENBHYIO OLIEHKY IUIACTUHYATOI0 U TPyOUYaToro

TEII00OMEHHUKOB.

17. B ueM npeuMyIiecTBO KOXKyX0TpyO4aToro TernjaooOMeHHHKa Mepes

TEMI00OMEHHUKOM THUIa «TpyOa B TpyOe»?

18. YerpoiicTBO M MPUHIMI IEHCTBUS CIHPATbHOIO TEINIO0OOMEHHUKA?

JIOCTOMHCTBO M HEOCTATKH arapara.

19. OcobeHHOCTH TerIonepeayy B MIIACTUHYATOM TEIJI00OMEHHUKE?

20. Kakue Tunbl miIacTuH, 00yCIIOBIEHHBIE pa3InyHON popMoi mpoduis,

CYHIECTBYIOT?
Paszoen 5. Maccoobmenmnvie npoyeccoi

1. KakoBbl MexaHH3MBI Maccorepenoca?



. Uto sBIISIeTCS IBIDKYIIEH CHIIOW MacCOOOMEHHBIX TTPOIIECCOB?

. [TpumepbI MaccOOOMEHHBIX MPOIECCOB.

. 3akoHBI MOJeKyIsApHOM T dy3un (1 u 2 3akonsr OuKa).

. Uro xapakTepusyet Kod3ppuuueHT MosekyIsapHoit ntupdysun?

. KakoB MexaHu3M nepeHoca BeIecTBa B ABIKYILIEH cpene?

. UTo BKJIFOYAET MacCOINEepEeHOC 13 OJHOM (ha3bl B Ipyryro?

. YpaBuenue maccootaauu. Koaduurent maccoornayu.

9. Kakue kpurepun He0OXOIUMBI [Tl pacuera Ko3(QGUIIUEHTOB MacCOOTAAYU?

10. [IpuBeauTe KpUTEpUANbHBIE YPAaBHEHUS AJII MACCOOOMEHHBIX MPOIIECCOB: a0COpOIHH,

0N N L B W IN

CYIIKH U KPUCTAJUTH3AIIH.
11. OcHoBHOe ypaBHEeHHE Macconepenaun. Koadduiment macconepenayu.
12. Kak paccunTsiBaeTcst ABMXKYyLIasi CUjla MacCOOOMEHHBIX IIPOLIECCOB?
13. KakoBsl (pu3uvecku OCHOBBI TIporiecca abcopOorum?

14. IlpuBeuTe ypaBHEHHE PAaBHOBECHOW JIMHUU TIpoliecca abcopOIuu.
15. YpaBHeHue matepualibHOTO OanaHca.

16. Kak paccunTbiBaeTcs ABUXKYIIas CHIIa Ipoiiecca?

17. Kak mpousBoauTcs pacuet kodduirenta Mmaccoorjaun?

18. IIpuBeauTe ypaBHEHHE Maccoriepeaadn st abcopoIuu.

19. Anmmapatsl 17151 a0COpOIUH.

20. HazHaveHue u mpuHIUI pabOTHI IIICHOYHBIX a0copOepoB.

2.2 Bonipocskl K TeMaM /JIsl CAMOCTOSITEIbHOT0 H3yYeHHs
Pa3zoen 1. OCHOBHBIC TTOHATHUS U 3aKOHBI, TPUHITUIIBI ONITUMH3AIIAN ITPOIIECCOB

Tema: Teopust mogooust

1. Kakyro ponp urpaer Teopus mojaoOus B Hayke O Ipoleccax M ammaparax MUIIEBBIX
MIPOU3BOACTB?

2. HazoBute KpuTepuii mogoOus MpH ONMMCAHWU TIPOILIECCOB JBIKEHHS KHIKOCTEH II0
TpybomnpoBoam. KakoB ero ¢pusnueckuit cmpici?

3. Kakune xpurepun mogo0ust HCHOIB3YIOTCS TIPU OMUCAHUH TETIOBBIX MPOIIECCOB

4. Kakoii kputepuii mo100Ust UCIOJIb3YETCS IPU ONMCAHUHU IPOLIECCOB NEePEMEIINBAHN?
Pa3zoen 2. Mexanunueckue mporecchl

Tema: CmemrBaHNue TBEPABIX CHITYYHX MaTepUaOB

1. ITepeuncnuTe OCHOBHBIE BHJIbI 000PYIOBaHUS 1)1l IEpEMEIIUBAHMSI TBEP/IBIX ChITYYHX
MaTepUasoB.

2. KakoBbl yCIIOBUS CO3/JaHUS NICEBI00KIKEHHOTO CJI0S B CHITYYMX MaTtepHuaax?

3. Uto Takoe CKOPOCTh HavaIa MCeBI00KIKCHUS?
Paszoen 3. 'napomexaHnveckue mporeccol

Tema: [Iporieccrl UPKYISUOHHOTO NTEpEMELINBaHNs 1 000pyAOBaHUE [Tl UX TPOBEICHUS

1. N3o0pa3ute cxemy HUPKYJISIUOHHOTO MEPEMEIINBAHUS U MEPEUHUCIUTE €€ OCHOBHBIE
KOMITOHEHTHI.

2. JIns KaKuX MPOAYKTOB HEJb3s UCIOIb30BATh CXeMY UPKYIISLIMOHHOTO IIepeMeInBaHus?
Pasoen 4. TennooOMeHHbIE TPOLIECCHI

Tema: OmnpeniesieHue «TeMnepaTypHbIX HallOPOB» B TEIUIOOOMEHHBIX armapaTax pa3jInyHbIX
KOHCTPYKIUI

1. Yro Takoe TemmnepatypHbIi Hamop?



2. Kak paccuuThIBaeTCsl TEeMIIEpaTypHBIH HAmop Uil MPOTHBOTOYHBIX CXEM JBIKCHHS
TEIJIOHOCUTENEH?
Pasoen 5. MaccooOMeHHBIE TPOLIECCHI

Tema: O6opynoBaHue ISl IPOBEACHUS MTPOIIECCOB IKCTPAKLIUH

1. Yro Takoe IKCTpaKIus?

2. Jly mosryyeHns: KakuX BHJOB IPOIYKTOB IPUMEHSETCS YKCTPAKIIUS ?

3. IlepeuncinTe OCHOBHBIE BUIBI 00OPYAOBAHUS ISl IPOBEICHHUS IIPOIECCa SKCTPAKIIHH.

2.3 KoMmJjiekT 3aaHuii J1J151 KOHTPOJIbHOH padoThl
3aoanue 1 Pacuem eanvyesoii cyuunku.

Ornpenenutb OCHOBHBIE pPa3MEphbl ABYXBAJIbLIOBOW CYIIWJIKA MJIS CYIIKHM KOPMOBBIX
JPOXOKEeH MPOU3BOIUTENBHOCTBIO Q, Kr/4 (10 cyxomy mpoaykry). Hauanpnas Bnaxunocts WH,
%, koneunast Wk % (Ha o0myto maccy). Cymmmika oborpeBaetcst mapom (Pase=1 at.). Tonmmmaa
cinos marepuana — 1 mM. TommmHa ctreHkW 4yyryHHoro Bajblia 10 mm. Hag moBepXHOCTBIO
MaTepuaia MpoJlyBaeTcs Bo3ayX co ckopocthio 1,5 m/c. Temneparypa Bozayxa TB °C, ¢=40%.

[Tocnenuss mudpa HoOMepa 3a4eTHON KHHKKH Q Wn Wk TB
0 90 75 10 40
1 100 75 12 45
2 110 75 10 45
3 80 70 10 38
4 75 70 12 36
) 85 70 10 45
6 90 70 12 50
7 100 80 10 45
8 110 80 12 55
9 120 80 10 50

3aoanue 2 Pacuem b6apabannozo epoxoma.

PaccunTarh mpoM3BOAMTENFHOCTE M TPEOYEMYIO MOIMHOCTh 0apabaHHOTO TpoXoTa IJis
NpOCeMBaHUA MyKH (INIOTHOCTH p= 600 x2/m®). Haknom 6Gapabana a, ° Kod(pdHIHEHT
pa3phLIXIeHHs 4 U BHICOTA oSl MykH B Gapabame h=0,03 M. Yaenbnas narpyska Ha 1 m? cuta
ITo=0,3 xe/(m?-c). Bec Bpamaromuxcs dacteii 6apabana Gs, H. HapyKHbIil 1uaMeTp OTBOIAIIETO

mrHeka D M.

[Tocnenuss nudpa HoMepa 3a4eTHON KHIKKH a u Gs D
0 5 0,80 450 160
1 5 0,75 400 170
2 5 0,70 500 150
3 5 0,80 450 160
4 7 0,75 400 170
5 7 0,70 500 150
6 7 0,80 450 160
7 7 0,75 400 170
8 5 0,70 500 150
9 5 0,80 450 160




3adanue 3 Pacuem cmeHHOU NPONYCKHOU CNOCOOHOCIU eMKOCIU OJIs XPAHEHUS MOJIOKA

Paccunrtarh CMEHHYIO IIPOIYCKHYIO0 EMKOCTEH JUUIsl XpaHEHUs MOJIOKA IIPU YCIIOBUH, YTO

HAIMOJIHCHUC OCYIICCTBIIACTCA IPU MOMOIIH HACOCOB, a OIIOPOKHCHUC - CAMOTCKOM.

[Ipo10KUTENBHOCTS CMEHBI — § 4.

ITocnenusa | Paboua Tun emxocTH [Imoman | Beicota | IIpomomxurens | Ilomaua
s mudpa s b YPOBHSI HOCTH Hacoca,
HOMEpa | BMECTHU morepey | MoJIOKa B XpaHCHUS M3/c

3a4eTHON | MOCTh HOT'0 €MKOCTH, MOJIOKa, 4
KHIDKKH | €MKOCT CeUCHUS M

u M naTpyox
a, M°

0 2,5 BEPTHKATbHAS 0,002 3 3 0,00175
1 2,5 BEpTUKAJIbHAS 0,002 2,5 4 0,00175
2 2,5 BEpTUKAJIbHAS 0,002 2,7 5 0,00175
3 4 TOPU30HTANIbHAS 0,002 2 2 0,0028
4 4 TOPU30HTANIbHAS 0,002 2,1 4 0,0028
5 4 TOPU30HTANIbHAS 0,002 2,2 5 0,0028
6 6,3 BEpTUKAJIbHAS 0,002 2,8 3 0,0036
7 6,3 BEpTUKAJIbHAS 0,002 2,6 2 0,0036
8 6,3 BEPTHKATbHAS 0,002 2,5 3 0,0036
9 10 TOPU30HTANIbHAS 0,004 2,4 5 0,007

3aoanue 4 Pacuem ocmounuka

Onpenenutb pa3Mepbl OTCTOMHUKA [UIsl TpeABapuTeNbHONW ouuctku G, 1/4

PACTHTENHHOTO B TEUEHHH T, 4 pu Temreparype t, ° C. III0THOCTb Macna p, Ko/,

Macia

[Tocneansist undpa HoMepa 3a4€THON KHIKKHU G T p
0 10 1 884
1 8 1,5 900
2 6 2 850
3 4 1 884
4 10 1,5 900
5 8 2 850
6 6 1 884
7 4 1,5 900
8 10 2 850
9 8 1 884

3aodanue 5 Pacuem ¢punomp-npecca

OnpenenuTh TPOU3BOIUTEIBLHOCTh (DUIBTP-TIpECCa M WX KOJUYECTBO (DUIBTPOBAHUS
pacTUTENLHOTO Macia, mojaydaeMoro ot 340 T ceMsiH B CyTkH. Brixos hopripeccoBoro ToBapHOro
macia coctaBisieT 37,5 %. [Inomans punbTpytoliei moBepxHocTu oHoro Guibtp npecca 4=40

M?, BpeMs ero paGoTHI - 7 9acoB B cyTkH. Jlaienne B pumbtp-mipecce p=0,05 MITa. ®unsTparus

— ropsgas mpu Temmepatype t, ° C. IlnotHOCTs Macna - p, ko/m° , ero BsazkocTs x=0,0153 Ia-c).
Koaddunuent punsrparmu k=0,00017.




[Mocnenusis mudpa HOMepa 3a4eTHON KHUXKKH A T p
0 40 21 884
1 35 22 900
2 30 20 850
3 45 21 884
4 50 22 900
5 40 20 850
6 35 21 884
7 30 22 900
8 45 20 850
9 50 21 884

3adanue 6 Pacuem mennoobmennuxa muna «mpyoa ¢ mpyoey.

Onpenenuth MOBEPXHOCTh HArpeBa U YMCIO CEKIMH TemIOOOMEHHHKA TUMa «Tpyda B TpyOe».
HarpeBaemas >xuakocTh (BojAa) IBHXKETCS MO BHYTpPEeHHEW ctanpHOU Tpyoe (A~=50 Bt/™M- °C )
muamerpoM d2/d1=40/32 MM 1 uMeeT Temrepatypbl: Ha BXxoae te;=17 °C , Ha Bbixoae - t2=90
°C. Pacxon HarpeBaemon xkuakoctu Q= 2800 ke/4. Temno Kk HarpeBaeMoM KUIKOCTH TIEpeIaeTCs
OT KOHJICHCHUPYIOIIETOCS B KOJIBIIEBOM KaHalle MeX Iy TpyOamu rapa. TemrepaTypa KOHIEHCAIIUN
t,=170 °C. PacnionoxeHue TerI000MEHHHUKA — TOPU30HTAIILHOE, JUTHHA OTHOH cekimu L=1,6 M.
Pa3mepsbl HapykHOU TpyOBl BEIOpATh KOHCTPYKTHUBHO.

3aoanue 1 Pacuem nomeps meniomul.

Onpenenutb TeMmmepaTypy HapyXKHOH TOBEPXHOCTH CTEHKH KOXYyXOTpyO4aTroro
amnmapara, BHYTpH MEXTPYyOHOTO HPOCTpaHCTBAa KOTOPOTO Tperomuii map mon gasnenueM 0,3
MIlla, a Ttemmeparypa Bo3ayxa cHapyxu amnmapata 25 °C. Tommwmua crenku 0,005 M,
TEIUIONPOBOAHOCTh MaTepuana crenku 50 Bt/(m rpan), koo pHUIMEeHT TemI00Taa4l OT CTEHKHU K
Bo31yxy 50 Br/(M?-°C), a OT BHyTpeHHeii cpe/pl anmapaTa k crenke 5000 Bt/ (m2-°C).

3aoanue 8 Pacuem xo3gppuyuenma mennonepedauu.

Onpenenutb KO3PPUIUEHT TeIIoNepeadyn OT KOHASHCUPYIOLIErocs napa K sioJouHoOMYy
COKY uepe3 CTeHKY TpyObl KOXyTpyOuaToro tremnooomMenHuka. Koadduiment teroornauu ot
KOHJICHCHPYIOIIErocs mapa K cTenke Tpy6sl 10 kB1/(M?-°C) u ot Tpy6sI K coxy 500 Br/(M?-°C).
Huametp tpyObl 32 mm. TonmuHa cteHKH TpyOb! 3 MM. TenmonpoBogHOCT, MaTepuana CTEHKU
50 Bt/(m?-°C).

3aoanue 9 Pacuem cpedneii pasHocmu memnepamyp.

Onpenenutb CperHIO Pa3HOCTh TEMIIEpaTyp UIsl OAHOXOJOBOIO KOXYXOTpyOdaTroro
MOIOTOpeBaTesis, BHYTPh TPYO KOTOPOTO MOCTymHaeT sioJouHbd cok ¢ Temmeparypoi 20 °C u
HarpeBaetcs 110 125 °C, a B MexxTpyOHOE MPOCTpaHCTBO Nojaercs nap ¢ Aasinenuem 0,3 MIla

IIpoueaypa oueHuBaHus

[To npanHOW mucHMIUIMHE OOYyYarOUIMil JIOJDKEH BBINOJHUTH KOHTPOJIBHYIO padoTy,
cozepxanryro 9 3a1a4 U3 KOMIUIEKCa 3a/1a4 /U1l KOHTPOJIBHON paboThl.

Homepa 3amau, a Takke CpPOKM CHAayd KOHTPOJBHOM paboTBl  OMpEIeNsoTCs
npenonaasaresieM. HaBbIKU B PEIIEHUM 3a7a4 OLICHUBAIOTCS IIPENOJABATEIEM IO pe3yibTaTaM
IPOBEPKH KOHTPOJIBHON paboThl M OmMpoca O0ydYaroIlerocsi Ha MpaKTHYECKUX 3aHATHAX. bes



MPEIOCTAaBIICHUSI KOHTPOJbHOW paboThl, OOydwaromuiics He MJOIMYyCKaeTcsi K 53K3aMeHy II0
JUCLHUTLIINHE.

Kpurepum ouenku:

Or1eHKa «3a4TEHOY» BBICTABIISACTCS 00yJarOIIEeMyCsl, €CITH 33]Ja49H BBITIOJTHEHBI MPaBUILHO. B
odopmiieHnn NpUCYTCTBYET «Jlano», «Halitny, acku3. YKazaHbl OCHOBHBIC 3aKOHBI U (DOPMYIIHI,
Ha KOTOPBIX 0a3UpyeTcsl pelieHue, pa3bsiICHEHBI OyKBEHHBIC 0003HAYCHUS B OpMyTiax, BhIBEICHA
pacuetHas ¢opmyna. [IpoBenena mposepka enuHUI] u3mMepeHus. OOydaromuiics OTBEYaeT Ha
BOITPOCHI IO PEUICHUIO 3a/1a4U.

OrneHka «He 3a4TeHO» BBICTABISIETCS] 00y4YaroIeMyCsl, €ClIU 3a/1a4l pelieHbl HeMPaBUIbHO
WM MPaBUIBLHO, HO OOYYaIOIIMICA HE MOXKET MOSICHUTH XOJ| PELICHUS 3aJaud: OYEBUAHO, YTO
peleHue 3ajauu — o1 uyxoro tpyaa. [IpaBunbHo pemeHHas 3agada 6e3 «3aiuTh».

«HE 3aYTEHO» - CTYAEHT HENPAaBUIbHO IPUMEHUI METOAMKU pacyeToB, JOMYCTHII
MPUHIIUITAATHHBIC OITUOKH.



