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1. Heanb u 3a7a4u y4eOHOMH TUCHUNTHHBI

Iear u3ydyeHus: TUCHMIIMHBI - TOATOTOBKAa OOydYaroOUIMXCS K HPOo(ecCHOHANbHOM
NESTeIbHOCTH, CBSI3aHHOM C M3Y4YEHHEM TEOPETUYECKHX M IPAKTUYECKHX OCHOB B 001acTH
OCHOBHBIX IPOLIECCOB M AaNMapaToB IMUILIEBBIX MPOU3BOJCTB, OOECIIEUMBAIOLIMX IOJIy4YEHHE
IPOAYKIIMM BBICOKOTO KayecTBa; NPUOOpETEHHE 3HAHUM 3aKOHOMEPHOCTEH, IPHHIUIIOB
TEXHUYECKOM peaJn3allid W METONOB pacyeTa TEXHOJOTMYECKUX IIPOLECCOB IHILEBbIX
MIPOU3BOJICTB, OTBEYAIOLINX BAXHEUIIMM TPEOOBAHUSAM K KBATU(UKAIMOHHOW XapaKTEPUCTHKE
TEXHHUKA-TEXHOJIOTA.

3aga4u AMCHMILIHHBI

o M3YYEHHE OOIIMX MPOIECCOB, MPOTEKAOIINX B PA3JIMYHBIX TPOU3BOJICTBAX;
. BbIOOp IyTEl pallnOHAIN3AlUU IPOLIECCOB;
J ompefieNieHue  ONTUMAIbHBIX  KOHCTPYKIMH  ammapaTtoB B KOHKPETHBIX

MIPOU3BOJICTBAX; OCBEIICHHUH OCHOBHBIX TEXHHYECKHX MpPOOJIeM, HAy4YHBIX JOCTHOKCHUH U
COBPEMEHHBIX TCHJICHIIMI HCITOJIb30BAHUS HOBBIX (PH3UYECKHX METOJOB OOpAaOOTKH MHUIIEBBIX
MIPOAYKTOB;

. OpraHu3aIys TECHOW B3aUMOCBSI3H C BOIIPOCAMH TEXHOJIOTHH;

J OCBOGHHE METOJWK ¢ TMPUHIMUIOB pPACYETOB OCHOBHBIX TMIPOIECCOB H
TEXHOJIOTUIECKOTO 000PYIOBAHMS.

2. MecTo JUCHUIUIMHBI B  CTPYKTYpe OCHOBHOIi  mpodeccHOHATbLHOM
00pa3oBaTeJILHON MPOrPaMMbI

HucuumuinHa «[Iponeccsl n anmapaTbl» OTHOCUTCS K 00IIenpo(ecCHOHAIbHOMY IHMKITY
denepanbHOro rocyAapcTBEHHOI0 00pa30BaTEeIbHOIO CTAHIapTa CPEAHErO NMPO(ECCHOHAIBHOTO
obpaszoBanus mno crnenuanbHocTd 19.02.12 «TexHonorus NPOIYKTOB NHTAHUS MKHUBOTHOTO
MIPOUCXOKICHUS.

K unciy BXOAHBIX 3HAHWH, HABBIKOB W KOMIIETCHIMH CTYyJIEHTa, NPUCTYNAKOUIET0 K
U3YUYEHUIO TUCHUILINHBI «[Ipoleccsl U anmnaparsl» TOJKHO OTHOCUTBCS CIIEAYIOLIEE:

YMETh:

. pemaTh NpUKIaIHbIe 3a7a4i B 00J1acTU NPOodeCCHOHATbHON AEATENbHOCTH;

J IPUMEHSTh IPOCThlE MaTeMaTHYECKHE MOJEIU CHCTEM U MpPOLECcCOB B cdepe
npo¢ecCHOHATILHOMN 1eATEIbHOCTH;

o OPUMEHATh OCHOBHBIE 3aKOHBI XUMHMM JUId pelIeHWs 3ajad B  0O0JIacTH
npoecCHOHATLHOMN 1eATENbHOCTH;

o MCIIOJIb30BaTh CBOMCTBA OPraHMYECKUX BEILIECTB, IUCIEPCHBIX U KOJUIOMIHBIX
CUCTEM JUIsl ONTUMH3ALUN TEXHOJOTNYECKOTO MTPOLIECCa;

o pa3nnyarh yCJIOBUS TMPUMEHMMOCTH Mojenell (pu3MuecKux Tel U IPOLECcCOB
(s1BIEHUN);

. 00BACHATH 0COOEHHOCTH MPOTEKAHUS (PUINUECKUX SBICHUMH;

. OPUMEHATh 3aKOHBI KJIACCHYECKOH MEXaHUKH, MOJEKYIIpHOH (u3uku U

TEPMOJIMHAMUKH, SJIEKTPOJUHAMUKH, KBAHTOBON (DM3UKHU Ui aHAIM3a U OOBSICHEHUS SBICHUMN
MUKpPOMHpA, MAKPOMHUPA U MeraMupa, pa3jinyaTh YCIOBHs (IpaHUIlbl, 00IaCTH) MPUMEHUMOCTH
($u3NYEeCKNX 3aKOHOB, TIOHUMATh BCEOOIIN XapakTep (pyHIaMEeHTaIbHBIX 3aKOHOB;

. co0JII01aTh MpaBHUJia TEXHUKH 0€30MacHOCTH MPpH padoTe B TabopaTopuH;

3HATh:

o 3HAYCHHE MAaTEeMaTHKH B TPOECCHOHATBHOM e TEIbHOCTH;

J OCHOBHBIE TTOHATHUS U METO/bI MAaTEMAaTHYECKOTO aHaIN3a, TCOPUU BEPOSTHOCTEH
Y MaTeMaTU4YeCKON CTaTUCTHKH;

J OCHOBHBIE MAaTEMaTHYECKHE METOJBl PEUICHUS NPHKIAAHBIX 3a1ad B 00JacTu

npodeccuoHaBbHOMN e TENbHOCTH;



. 0 (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX, NEHCTBYIOIUX HA YPOBHAX
MHUKPOMHUpA, MaKpOMHpa U Meramupa, MpeICTaBICHUH O BceoOlieM XapakTepe (U3UUECKUX
3aKOHOB

o OCHOBHBIE ITOHATHSI U 3aKOHBI XUMHH.

OcBoenne yuebnoit aucuuruinabl «llpomeccel 1 anmapaTs» 0a3upyeTcsl Ha 3HAHUAX U
YMEHUAX, MOJYYEHHBIX CTYACHTaMHU IpPU H3YyYEHUU TAKUX AUCHUIUIMH Kak «MaremaTukay,
«Duzukay, «MHpopMaTuKay, «XUMHD.

3HaHUSA, YMEHHS © HaBbIKM, (QopMUpyeMble MAaHHOW y4eOHOH JIUCIMIUIMHOM,
HEOOXOAUMBI JUI W3YYEHUS MOCIEAYIOMMX AUCIUIUTUH «IIpomeccsl mpon3BoACcTBa MPOAYKIIHH
Ha aBTOMAaTU3WPOBAHHBIX TEXHOJOTMYECKHUX JIMHUAX M3 MOJIOYHOTO ChIpbs», «OpraHu3anus
TEXHOJIOIMYECKOr0  Ipolecca  IMPOM3BOJACTBA  IMPOAYKIMM HA  aBTOMAaTU3MPOBAHHBIX
TEXHOJIOTHYECKUX JIMHUSAX M3 MOJOYHOTO CBhIPbS», «ABTOMAaTHU3alus IPOU3BOJICTBEHHBIX
MIPOIIECCOBY, a TAKXKe SBISIOTCS 0a30il A A(PPEKTUBHOTO MPOXOKACHUS MPOU3BOJICTBECHHOM
MIPaKTUKU.

3. Komnerenuuu odyuarouerocsi, popmupyemsbie B pe3yjbTaTe OCBOEHUsI Y4eOHOM
AUCHHUTIMHBI

[Ipouecc wu3yuenuss aucuumuHbel «[lpouecchl ©  anmapaTel» HamnpaBieH Ha
(dbopMHUpOBaHKE CIEAYIOIIUX KOMIIETEHLIUH:

a) oomme (OK):

OK 01. Beibupath cnocoObl pemeHus 3ahad MNpo(ecCHOHANBHON J1eATebHOCTH
MIPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM;

OK 02. Hcnonb30BaTh COBPEMEHHBIE CpPEACTBAa IOMCKA, aHAJIW3a M HMHTEPIpEeTaluu
nHpopManuy, U UHMOPMALIMOHHBIE TEXHOJIOTUU JUIsl BBIMOJIHEHMS 3a1ad MpogecCHOHaTbHON
NESITENbHOCTH;

0) npogeccuonanbubie (I1K):

I1K 1.3. ObecnieunBath paboTy 000pYAOBaHUS IPU MTPOU3BOICTBE MOJIOYHOM MPOIYKIIUN
Ha aBTOMATU3HPOBAHHBIX TEXHOJOTUYECKUX JTMHUAX

[Tocne nzyuenus nucuuiuinHbl «IIporeccsl u anmapaTsl» CTYAEHT J0JIKEH:

3HATh:

- KJIACCU(UKALIMIO TPOLIECCOB U aIIapaTos;

- (hyHJaMEHTaJIbHBIE 3aKOHBI IEPEHOCA TETJIOTHI, MACChI M KOJIMUYECTBA JABUKEHUS;

- YCTPOMCTBA COOTBETCTBYIOIIMX AIIapaToB;

yMeThb:

- IPUMEHSATh OCHOBHBIE 3aKOHBI IIEPEHOCA TEIUIOTHI, MacChl M KOJIMYECTBA JBUKECHUS [
pacuera OCHOBHBIX IIPOIIECCOB U anapaTos;

- CUCTEMAaTU3UPOBATh U HA IPAKTUKE NIPUIIOKUTH CBOY 3HAHUS;

- HAXO/IUTh ITyTH MOBBIIEHUS 3(PHEKTUBHOCTH pabOTHI allapaTos;

BJIAJETh:

- TEOPETUYECKUMH OCHOBAMH U CIIOCOOaMM OCYILECTBIICHUS MPOLIECCOB, IPUMEHSIEMBIX B
MUIIEBON MPOMBIIIJICHHOCTH;

- pacueTHBIMU METOAAMHM YIPABIEHUS MPOLIECCAMU U ONITUMHU3ALIUU UX PEXKUMOB;

- pacyeTHBIMU METOJAaMH ONPEIENICHUsS T€OMETPUUYECKHUX pa3MepoB pabouyMX OpPraHoB
anmnapaToB U T.II.

4. CTpyKTYpa M cojiep:KaHue y4eOHOM! AN CUMTINHBI
OO6mmast TpyIoE€MKOCTh TUCIUIUIMHEI cocTaBiisieT 219 gacos.



Bun yueOHo# paboTsl Bcero 5 Cemectpit 6
AyIUTOpPHBIC 3aHATHUS 173 68 105
(Bcero)

B toMm uncrne

Jlexuuu (JI) 76 34 42
IIpakTnueckue

sarsaTus (I113) o7 34 >
CamocrosTenbHas 46 12 34
pabora (Bcero)

Bun npomexyrouHoi 9 p— SK3aMEH
aTTecTaluu

OO6m1as Tpy10€MKOCTh

JCLUTUTHHBI 219 80 139
Yachl

4.2 Conep:xaHue pa3aejioB y4eOHOMH U CHUTLINHBI

Pa3nea 1. BBenenne.

OcHOBHBIE 3aKOHBI HayKH O IPOLEccax U ammnapaTax

1 [Ipenmer usydeHus.

2 llenu u 3ajaum Kypcea.

3 OCHOBHBIE TIOHSTHUS

4 Knaccuukanust OCHOBHBIX ITPOIIECCOB M alllapaToB M UX XapaKTePHCTUKA
OcHOBHBIE 3aKOHBI HAYKH O TIPOIIeccax  armapaTrax

1 OcHoBHBIE 3aKOHBI HAYKH O MpOILEccax U ammnapaTax
2 banaHCchl MacChl M DHEPTUH

3 [loHsATHE O MOJIEIMPOBAHUU

4 Teopus no1o0us, KpUTEPUH 1101001

5 OnTuMH3aLuUs IPOIECCOB U amapaToB

Pa3nen 2. Mexanuveckue npoueccol

N3menpyenue.

1 Teopus npouecca

2 Knaccudukanus crnoco00B U MaIlIvH AJIs APOOIICHUS
3 XapakTepucTHKa MaIIuH

4 TIpyMeHeHHe B TUILEBON MPOMBIIIUIEHHOCTH
CoptupoBka

1 Teopust cuTOBOrO aHATM3A

2 MeTobl M MaIlIvHBI 1711 COPTHPOBKH

O0paboTka naBIeHHEM

1 OcHoBbI TEOpUN

2 IIponeccel oTxatus, OpMOBAHHMSI, TIPECCOBAHUS

3 Mamunsl Ju1st 00pabOTKU 1aBJICHUEM, YCTPOUCTBO, IPUHIIMIT ACHCTBUSI.

Pa3nen 3. F'uapoMexaHuveckue MPoIecchl
Ocaxnenue

1 Teopus npouecca

2 Ocax/ieHue B 10Jie IPaBUTALIMOHHBIX CUIT
3 YCTpoHCTBO M pacyeT OTCTOMHUKOB
CenapupoBaHue

1 Ha3zHauyeHue u CyIIHOCTB Mpoliecca




2 Teopus cenapupoBaHUsl, OCHOBHBIE TEOPETHUECKHUE MTOJIOKEHUS, BHITEKAIOIIUE U3 Hee,
UX NPAKTUYECKOE IPUMEHEHNE
3 YCTpoiCcTBO U pacyeT cenapaTtopoB
OubTpOBaHKE
1 I'uppoauHamMuKa IBUKEHUS KUJKOCTH YePEe3 HENOBUKHBIE 3€PHUCTHIE CIIOM
2 Teopust GrIbTpOBAHHUS TIOJT ACHCTBUEM TIepernaa JaBIeHU
3 MemOpaHHBbI€ IPOLIECCH U UX MECTO B MOJIOYHOM ITPOMBILIIIEHHOCTH
[TepememnBanue
1 Teopwus mporecca
2 Tunbl MEIIaIOK U UX YCTPOMCTBO
Pa3znea 4. TensioBble mpouecchl
OO61ue cBeneHus
1 OOw1as xapakTepuCTHKA TEIIOBBIX IPOLIECCOB, UX POJIb B MMUIIEBON MPOMBIIIIIEHHOCTH
2 banaHChl PHEPTUU TSI TETNIOOOMEHHBIX MTPOIIECCOB
3 Crioco6bI nepeHoca Teria 1 uX XapakTepucTuKa
Tennonepenaya
1 OcHoBHOE ypaBHEHUE TEIIONEepeiaun
2 llpumMeHeHHE OCHOBHOTO YpPaBHEHHS TEIIONEpEAayd UIA pacdyera TEIIO0OMEHHOM
annaparypsl
3 KoHCTpyKIMsi OCHOBHBIX BHJOB TEIJIOOOMEHHOHM ammapaTypbl, IpUMEHSIEMOH B
MIULIEBON IPOMBIIIJICHHOCTH
KonzaeHncanus u BelllapuBaHue
1 ®wusnueckne OCHOBBI mpouecca. HaszHaueHne W NpUMEHEHHWE B  IHILEBOM
MIPOMBIIIIEHHOCTH
2 TeopeTudeckre OCHOBBI BBITAPUBAHUS
3 Twurbl BEITAPHBIX allapaToB, HX XapaKTePHCTHKA
4 MatepuanbHbIi U TEIUIOBON OalaHC BBIMApKU
Pa3nes 5. MaccooOMeHHBbIe ponecchbl
OO0ume cBeaeHus
1 OGuue cBeeHUs 0 MaCCOOOMEHHBIX TIPOIECCax
2 MexaHu3Mbl IIepeHOca Macchl
3 MonekyssipHas 1 KOHBEKTHBHas Tupdy3us
4 Maccornepenaua
Ancopbuust u abcopOuus
1 Ha3naueHue U CyIHOCTH Mpolecca
2 ®usnyeckre 0OCHOBBI a0COPOITUH U aJICOPOIIHH
Cymka
1 Haznavenwue 1 CymHOCTh Tporiecca
2 [TapaMeTpsl BIQYKHOTO BO3/lyXa U ONPEENICHHE X C TIOMOIIBIO | -X JHarpaMMel
3 OCHOBHBIE THITHI CYIIHIBHBIX YCTAHOBOK M 00JTACTH UX MMPUMEHEHUS
4 MatepuanbHbI{ U TETUIOBOM OaTaHChI CYIIKH
Kpucrannuzanus u pacTBOpeHue
1 Ha3naueHue U CyIHOCTh Mpolecca
2 MarepuabHbIH U TETUIOBOM OaaHChI



4.3. Paznenbl y4eOHOM TMCUMIIIMHBI M BUJI 3aHATHI

Ne i/

HanmenoBanmne
pas3zenon
yaeOHOM

JHUCILHATUINHBI

Jlexiun

IIpakTnueckue
3aHATUSA

JlaGoparopHbie
3aHATHS

CpPC

Bcero

Pasnen 1 Beenenue.
OCHOBHBIE 3aKOHBI
HayKH O TpoIeccax
U ammaparax

12

Pasnen 2

2 Mexannyeckue 16 16 -

IIPOLECCChI

Paznen 3

3 I'uppomexanunueckue 20

MPOLIECCHI

10 54

MPOLIECCHI

Pasnen 4 TerwioBble

20 28 -

10 58

Paznen 5

5 MaccooOMeHHbIE 16 25 -

IIPpOHCCChI

14 46

[Ipomexyroynas
aTTecTanus

Bcero 76 97 -

46 219

4.4. JlabopaTOpHBIH NPAKTUKYM.

JlabGopaTopHbIil NPaKTUKYM HE IPEAYCMOTPEH.

5. Obpa3oBaTe/ibHbIE TEXHOJIOTUH
O0beM ayTUTOPHBIX 3aHATUN Bcero 173 JacoB, B T.4. JIGKITUU 76 4acoB, MPAKTUICCKUE

3aHATUA 97 Yacos.

69 % — 3aHATHS B MHTEPAKTHUBHBIX (hopMax OT 00bEeMa ayJAUTOPHBIX 3aHSTHIA.

Cemectp Bun Hcnonp3yemble HHTEpAaKTHBHBIE 00pa30BaTEIbHBIC KonnuecTtBo
3aHATUS TEXHOJIOTHH U TeMa 3aHATHUS 4acoB
JI Jlekuus-Bu3yanusanus o BCEM TeMaM 44
I13 Case-study «OcasxaeHne TBEpAbIX YaCTHI B XKHIKOH cpeer» 2
2 113 Case-study «/3yuenue paboThI ceraparopa- 4
CIIMBKOOTIEIIATENSI
113 KomnbrorepHas cumynsinus «OnpeneneHue pacxoia 8
MOIIIHOCTH MIPU MEepEMEIIUBAHII
JI Jlexus-Bu3yanu3amusi Mo BCEM TeMaM 32
Hrpooe npoektrpoBanue «PacyeT miacTHHYaTOro 6
TETJTIO0OOMEHHOTO armapara
113 Komnretorepnas cumynsanus «M3yueHue nmporeccos 8
3 HarpeBaHus U peKyrepanuu TEeIIoThD)
113 Komnbrotepaas cumyisinus «ccnenoBanue paboTb 8
JBYXKOPIYCHOM BBIMAPHOI YCTaHOBKN»
113 Kommbrorepnas cumymsinus «lccnenoBanre paboTh 8
PacTbUTUTENEHOM CYITHITKI
Htoro 120




6. YueOHO-MeTOAMYECKOEe oOOecneyeHHe CaMOCTOSITeIbHO PpadoThl CTYJIEHTOB.
OueHouHble CpeAcTBA /I TeKYLIEr0 KOHTPOJISI YCIHEeBA€MOCTH, MPOMEKYTOYHOMI
aTTecTaliy 10 UTOraM OCBOEHMS IMCIUIIJIUHBI.

KoHTpoJibHbIE BONPOCHI 1JIs1 CAMONIPOBEPKH

1. Kakue cwibl [EHCTBYIOT Ha TBEPAYIO YacTULy IIpU €€ JIBHKEHUU B
I'PaBUTALIMOHHOM I10JI€ B KUAKOHU cpene?

2. Kak paccuuThiBaeTcss CKOPOCTh OCaXJACHUS TBEPAON OJUMHOYHOU CHEpHUECKOM
YacCTUIIbI B )KUAKOU cpene?

3. Kak paccunTbiBaeTCst POAOIDKUTENLHOCT Mpolecca GHiIbTPOBAHUS?

4, VYpasuenue bepnysm.

S. [Torepu Hanopa. JInHelHbIE U MECTHBIE CONTPOTHUBIICHHS.

6. [TpuHMn paGoThl M YCTPOMCTBO MAIIMH /7S IEPEMEIIEHUS KUAKOCTEH.

1. VYkaxkute 00s1acTh NPUMEHEHUS TUIPABIMYECKUX YCTPOWCTB Ha MPOU3BOJCTBE,
IIyTH UHTEHCU(PUKALIUU THAPABIMYECKUX IPOLIECCOB.

8. Kakue cunbl pgelicTBYylOT Ha TBEPAYIO YacTHLy Ipu €€ JBIKEHUM B
I'PaBUTALIMOHHOM I10JI€ B )KUAKOU cpene?

9. KakoBo Ha3HaueHUE U CYIIHOCTb MPOLIECCa CEapUpPOBaHUs?

10.  Kaxk onpenenuTs NpOM3BOIUTENBHOCTH cenaparopa?

11.  Kak onpeneiauTb CKOPOCTh BCIUIBIBAHUS KUPOBOIO IIapUKa?

12. [lom pelicTBMEM KakMX CHJI HaXOOUTCS 4YacThma (KUPOBOM IIApUK) B
MEXTapeNIOoYHOM IPOCTPAHCTBE cenaparopa’?

13.  KakoBa TpaekTropus [ABMXKEHHsI >XHPOBOro Inapuka (TBEPAON uacTULbI) B
Oapabane cenaparopa?

14.  Kaxkue mapameTpsl ¥ Kak BIUSIOT Ha IPOU3BOJUTEIBHOCTD CeMapaTopa

15.  [Ipunnun pa®oTsl U YCTPOICTBO cenapaTropa-clIuBKOOTACIUTENS.

16.  IIpunHummn pabGoThl U YCTPOHCTBO CenapaTopa-MOI0KOOYHCTUTENS.

17.  Kakue KOHCTpYKTHBHBIE OCOOEHHOCTH OTJIMYAIOT CENapaTOphl CIUBKOOTACIUTENN
Y MOJIOKOOYMCTHUTEIH?

18.  Kakwe nenu mpecieayoT Ipyu W3METbUeHHH MaTepUaANIOB, TIPU COPTHPOBAHUU U
IIPECCOBAHNUM.

19.  HazoBuTe ycTpoHCTBa U U3MENIBbYCHHS, COPTHPOBAHUS, IPECCOBAHMS.

20.  Ilepeuncnuts criocOObI U3METBYECHUS.

21.  Yto 03HAYaeT HOMEP CHTA, )KHUBOE CCUCHUE, CTEIICHb N3METbUCHUS, KOIPPHUITHCHT

cKaTus MaTepuara.
22.  YKaXWTe ABMKYIIYIO CHITY COPTUPOBAHHSL.

23.  KakuM o0pa3om co3jaeTcs JaBjieHHe B THEBMAaTHUECKUX Mpeccax?

24.  IlpuHtun paboOThl M YCTPOHCTBO MAIIMH ISl W3MENBUYCHHS, COPTHUPOBAHHMS,
IIPECCOBAHUSI.

25.  VYKaxuTe TpUMEpHl TNPUMEHEHUS YCTPOMCTB Ha TPOU3BOJCTBE, IIyTH

MHTEHCU(PUKAIUU MEXaHUIECKUX MTPOIIECCOB.
26.  Kaxkwe menu npecienyroT IpH TEIUIOBOM 00paboTKe MaTepHasoB.

27.  HasoBure ycTpoiicTBa JUIsl TEMIOBOM 00pabOTKU MaTepHasoB.

28.  TlepeunciauTh CIIOCOOBI TETUIOBOM 00PaOOTKH MaTePHAIIOB.

29.  Yto o3Hayaet ko3 unmeHt pexynepauun?

30.  VYkaxuTe IBHXKYIIYIO CHITY TETDIOOOMEHHBIX MPOIIECCOB.

31.  KakoBbl MexaHU3MBI IIepeHOca Teria?

32.  Kakoit puznueckuii cMbica umeeT K03 PpUIMEHT TerI0npOBOAHOCTH?

33.  KakoB ¢gu3nueckuii cMbIca KOAPPHUIMEHTA TEIIO0TAAYN?

34. Kaxkoii nponecc Ha3pIBaIOT TEIJIONEPEAAUYECH U KaKUM 3aKOHOM OH OMHUCHIBAETCS?
35.  KakoB ¢pu3uueckuit cMbica KodpUIMEeHTa Teronepeaayn?

36. B uém 3aximrouaeTcsi CyIHOCTh MTepeHOoca TeIjia U3 TydeHHEM?



37. llouemy B pacu€rax TEIUIOBBIX  IPOLIECCOB  HCIONB3YETCS  CPEeIHUl
TEMIIEPATypPHBIN HAIlOp U KaK U OH BbIYUCIIAETCA?

38. Kakue cxembl nBWKEHUS TeIIOHOcHTeNeH cymecTByroTr? Kakuwe TpebGoBaHus
MPENBABIAIOT K TEIUIOHOCUTENSIM U XJ1aJOHOCUTENAM?

39. Kakue KOHCTPYKIHMH TEIJIOOOMEHHBIX amlapaTroB MPUMEHSIOTCS B IHIIEBON
IIPOMBIIIEHHOCTH?

40.  Kakue Ter1000MEHHUKH 10 MPUHIUNY ACHCTBUSI OTHOCATCSA K CMECUTENIbHBIM U
KAaKHe K IOBEPXHOCTHBIM?

41.  Kakue JOCTOMHCTBA U HEIOCTATKH UMEIOT KOXKYXOTPYOHbBIE TEIII00OMEHHUKHU?

42. B Kakux ciiydasx MPUMEHSIOT TETUIOOOMEHHUKH THITA “Tpyba B TpyOe™?

43.  KakoBbl 0COOEHHOCTH TEIUIONepeaauu B INTACTUHYATOM TEIIO0OMEHHUKE?

44.  Tlpunuun paboThl U YCTPOMCTBO MAIIMH JJISI MPOLECCOB TEIUIOBOM 00paboTKH
MaTepHaoB.

45.  VYkaxuTe TpuUMephl TNPHUMEHEHHS YCTPOWCTB HAa  TPOU3BOJCTBE, IMYTH
WHTEHCU(PHUKAIIMU TEILIOBBIX MPOIIECCOB.

46.  Kakwue menu mpecienytoT Ipy BeIIAPUBAHUH KUIKOCTEH M KOHICHCAIIMH TTapPOB.

47.  HazoBuTe ycTpoiicTBa ISl BHITAPUBAHUS U KOHJICHCAIIUH.

48.  Ilepeuncnauth CIOCOOBI BHITAPUBAHUSI.

49.  Kakum 00pa3om cozfaeTcs pa3psHkeHHe B BaKyyM-anmnapaTax?

50.  VYkaxuTe TUIIBI KOHJEHCATOPOB U KOH/IEHCATOOTBOTYHKOB.

51.  KakoBbl Ha3HaY€HHE U CYIIHOCTH MPOIiEcca BbIIapUBAHUsA?

52.  Kaxkue ciocoObI BRITIAPUBAHHMSI CYIIECTBYIOT?

53.  Korga cnepyeT nmpuMeHSTh BBIIApUBaHHUE MO/ Pa3peKEHUEM U KaK cO3MaETcs
BakyyMm?

54. U3 xakux ypaBHEHHI ompesenseTcs Macca BhIMapHOM BIard U pacxo TPEroIIero
napa?

55.  Ilpunmmnm paboTel M YCTPOMCTBO OOOpYIOBaHUS Ui  BBIIApUBAHUS U
KOH/IEHCAIIHH.

56.  VkaxuTe TpUMEpbl TNPUMEHEHUs YCTPOMCTB Ha TPOU3BOJACTBE, IIyTH
MHTCHCU(UKAIIH TETUIOBBIX MTPOIECCOB.

57.  Kakue KOHCTPYKIIMU BBIMApHBIX alapaToB CymECTBYIOT? KakoBo HazHaueHHe
KaJlopu3aTopa, ucrapuTes, KoHaeHcaropa?

58. Uro sBisAeTCS  ABWXKYIIEW CHJIOM  €CTECTBEHHOM  LUPKYJSILUMUM U Kak
KOHCTPYKTUBHO 00€CTIeUnBACTCS IUPKYISIMOHHBIA KOHTYP?

59. B uéM mnpUHOMII MHOTOKPAaTHOTO BBIMAPUBAHUS M C KaKOM IIENBIO  €ro
OCYIIECTBIISIOT?

60.  OOume cBeneHUs O MPUMEHEHUH X0JI0/]a B MOJIOYHOM IPOU3BOJICTBE.

61. ®wusuuecKue OCHOBBI MOTYUYEHHUS HCKYCCTBEHHOTO XOJIO/IA.

62. Krnaccudukanus XonouIbHBIX MaIlIKH.

63.  Kaxkwe menu nmpecieayroT Mpy X0JIOA0CHAOKESHUH PEATTPHITHH.

64.  HasoBure ycTpoiicTBa JUIs MOTYyYEHUS X0JI0/1a Ha IPOU3BOCTBE.

65. [TepeuncnuTh crIocoOBI OXJTAXKICHUS XOJIOAMIBHBIX KaMep.

66.  HasBaTb OCHOBHOE 000PY/IOBaHHE XOJIOAUIBHBIX KOMIIPECCHOHHBIX YCTaHOBOK.

67. JlaiitTe XapakTepUCTUKY XJIaJareHTaM, HCIOJb3yeMbIM B  XOJIOJMJIBHBIX
yCTaHOBKaX.

68.  Kakue XJ1aJOHOCHUTENIN UCTIONB3YIOT ISl OXJIAXKICHHUS XOJIOAMIBHBIX Kamep?

69.  Kaxkue nenu npecienyroT npu CyIiKe U KpUCTAITU3allUU MaTepHUasoB.

70. Hasosute ycTpoiicTBa s CyIIKU U KPUCTAIIIN3ALMY MATEPUAIIOB.

71.  IlepeuncnuThb CrIOCOOBI CYIIKH.

72.  YKaxuTe IBUKYILYIO MaCCOOOMEHHBIX MPOIIECCOB.

73.  Kakum o6pazomM HarpeBaeTcsi BO3yX, HECOOXOUMBIN TS CYIIIKA MaTEpPHUaIoB?



74.  IlpuHnum paboOThl U YCTPOWCTBO OOOPYAOBAHUS I CYIIKH U KPUCTAIUIA3AIIH
MaTepUaJIoB.

75.  VYKaxuTe TpUMEpbl TNPUMEHEHUS  YCTPOWCTB HAa  TMPOW3BOJCTBE, MYTH
MHTECHCU(UKAITITH MaCCOOOMEHHBIX IIPOIIECCOB.

76. B uém cymHOCTh mporiecca CymKku?

77.  KakoBa posb BO3ayXa B KOHTAKTHOM U KOHBEKTUBHOM cylke?

78.  Kakue mapameTpsl XapaKTepU3YIOT COCTOSIHHE BJIAXKHOTO BO3/[yXa U KaKoBa CBSI3b
Mexay Humu? (Otpasutsb Ha [-x auarpamme)

79. C noMompl0 KakuxX ypaBHEHUN pacCUMTHIBAIOTCS: Macca YJaJIEHHOM BIaru,
pacxoj BO3/lyXa U TeIjla Ha CyIKY?

80. Uem ACUCTBUTENBHBIM TMPOILIECC CYIIKM OTJIMYAETCA OT TEOPETHYECKOro?
(IToxazarp Ha I-x nuarpamme)

81. Yo sBnsieTcs NBWXKYIIEH CUIION mpoliecca CyImKu?

82.  Kakue KOHCTPYKIIMM KOHBEKTHUBHBIX CYHIMJIbHBIX YCTaHOBOK IMPHUMEHSIOTCS Ha
MPEANPUATHIX MOJIOYHOM MPOMBIIIIEHHOCTH?

83.  Kakue n3BecTHBI KOHCTPYKIIUM KOHTAKTHBIX CYIIHIOK?

84.  Kakue npoAyKThI CyIIaT B paCIbUIUTEIbHBIX CYIITUIKAX?

85. [Touemy B psizie caydaeB MPUMEHSIOT ABYXCTYNEHYATYIO CYIIKY?

IIpuMepbl KOHTPOJILHBIX PadoT

3aganue 1

Onpenenutb abCOMIOTHOE TMAPOCTATUYECKOE JIaBJIEHUE Ha JHO pe3epByapa, B KOTOPbIN
HajuTa Boja yAenbHbIM BecoM 1000 Kr/M3, MIPY BBICOTE KUJIKOCTH 2M.

3aganue 2

Omnpenenuth W30BITOYHOE JaBICHHE, KOTOPOE HCIBITHIBAET BOJOJA3, HAXOJAIIMICS Ha
riyoune 10 m.

3ananue 3

To Tpy6onposoy auamerpom 270x10 MM mepekadmBaercst Boja ¢ pacxogom 150 m%/u.
OmnpenenuTs CKOPOCTH BOJBI B TPYOE U PEKHUM €€ TBIKEHHS.

3aganmue 4

B /1Ba COOBIIAIONIMXCS COCY/1a HANMTHI JIBE JKHIKOCTH, y/Ie/TbHbIHA Bec mepBoit 0,9r/cM’ , a
apyroit 1 r/em®. PasHocTh MEXy YpOBHAMH kujakocted coctaBisier 10 cm. Omnpenenutsb
paccTosiHUA 10 MOBEPXHOCTEH KHJIKOCTEN OT TPaHMULIBI pa3/iena KHUIKOCTEH.

3aganue 5

Benson ¢ pacxomom 200 T/gac u cpenneil temneparype 40°C moctynaer B TpyOHBIH
MIy4OK OJHOXOJIOBOTO KOXYXOTpyO4yaTtoro TemiooOMeHHHKa, coctosdmero us 717 T1pyO
araMeTpoM dxd = 20x2 mM. OnpeaenuTb CKOpoCTh OeH30i1a B TpyOax TPyOHOTO IMydYKa U PEXUM
€ro IBM)KCHUS B HUX.

3aganue 6

Ha tpy6onpoBosae nmeercs nepexos ¢ auamerpa S0 MM Ha nuamerp 100 MM (auameTpsl
BHyTpeHHue). [lo TpybornpoBony ABmkeTcs Boja, uMetomas remmneparypy 20°C. E€ ckopocTs B
y3koM ceueHud 1,5 m/c. Onpenennutb: 00bEMHBIN U MAaCCOBBIN PacxXo/bl BOJbI; CKOPOCTh BOJbI B
IIMPOKOM CEYEHHHU; PEKUMBI TEUCHHUS B Y3KOM U IITUPOKOM CEUEHUSIX.

3aganue 7

Kakoro nmamerpa momkHa OBITH B3sTa TpyOa, 4ToOBI Tpu pacxome 3500 n/c
obecrnieunBaach CKOPOCTh TeUeHUs kuakocta V = 20 m/c.

3aganue 8

OmnpenenuTs MOTEPH HaIopa Mo JUIMHE TPyOOorpoBoaa, eciau ero nuamerp 120 MM, amuHa
3000 M, CKOpOCTH IBYOKYIICHCS xunkoctu 1,5 m/c, 00beM nepexkaunBaeMon sxuakoct 10 M3/q,
ecii TpyOOIPOBOI UMEET JIBa TIOBOPOTa 1o yriioMm 90° U 1Ba KpaHa, OIMH OTKPBIT TIOJHOCTHIO,
apyroii a 30°.

3amanue 9

10



Onpenenuth CKOPOCTh BCIUIBIBAHUS KHUPOBOTO IIAPUKA JHUAMETPOM 2,5 MKM MIpHU
temneparype 45°C B cemaparope-CIMBKOOTICIUTENE IPOU3BOAUTENBHOCTRI0 1000 11/4, npu
paauyce 0oubinoi Tapenku 20 cM u paauyce Manon Tapenku 10 cm.

3ananue 10

Onpenenuts MPOU3BOIUTENBHOCTD CENApaTopa-CIMBKOOTIACINUTENS, €CIM TEeMIleparypa
cenapupoBanus cocrapuger 40 °C, uymcmo oGoporos OapabGama cemaparopa 162 06/c,
KodpuuueHT mnonezHoro aeuctBus 60%, aAuameTp KUPOBOro miapuka 1,5 MKM, JuHaMerp
0O0IBLION Tapenku 8,5 cM, JMaMeTp MaJIOl Tapeiku 5 cM, yroJ HakjaoHa Tapenku 30°.

3amanue 11

Onpenenuts ko3 GULIKMEHT MoJe3HOro JeicTBUs Oapabana cemapatopa. Ecmm ero
npoussoaurenbHocTs  100001/u, Temmeparypa cemapupoBanusi coctaBisier 43 °C, umcio
obopotoB Oapabana cemapatopa 180 00/c, nmuamerp >XHPOBOro IMapukKa 2,5 MKM, JHAMETP
00BN Tapenku 19 cM, 1uaMeTp Maaoi Tapeaku 8,5 ¢M, yroj HakiIoHa Tapeiaku 45°.

3aganue 12

Paccunrate  macTuHYaTyrO OXJaJUTENbHYIO  yCTaHOBKY  Mapku  OOT-M
HPOU3BOAUTENBHOCTEIO 3000 /4, ecnu HavyanbHas Temmeparypa Mosioka 20°C, KoHeuHas
temreparypa Mosioka 4°C, HavanbHas Temiieparypa xoiogHod Boael 10°C, HavanbHas
Temreparypa paccoina -5°C, KpaTHOCTh XOJIOHOM BOJIBI 3, KPATHOCTh paccoia 2.

3aganue 13

PaccunTarh miacTMHYATYIO MMAacTEPU3ANMOHHO-OXJIAIUTENbHYIO YcTaHOBKY Mapku OITY-
10 npoussomurenbHocTbI0 10000 11/4, ecnu HavambHas Temieparypa mosoka 5°C, KoHedHas
temreparypa mosioka 4°C, temnieparypa cenapuposanus 40 °C, Temreparypa nacrepusanuu 76
°C, koa(hpurent pekynepanuu 82%, HavyanbHas TeMIepaTypa XouoaHoi Boasl 8°C, HavanbHas
Temreparypa JeasHoi Boasl 2°C, KpaTHOCTh Topstdedl BOjbI 4, KPATHOCTH XOJIOJHOW BOJBI 3,
KpaTHOCTb paccoia 2.

3ananme 14

PaccuuTarh MOBEpXHOCTh TEMJIOOOMEHA JBYXIMJIMHAPOBOIO TPyOUaTOro macrepusaTopa
JUISL MOJIOKa, €cliu JuIMHa TpyOok coctasisgeT 120 cM, quameTrp Majiblx TPyOOK 2 cM, TUaMeTp
O0MbIINX TPYOOK 4 CM, KOJTMYECTBO MAJIBIX TPYOOK 8 M KOJIMYECTBO OOJIBIIMX TPYOOK 4.

3ananme 15

Paccunrate u momoOpaTh BakyyMm-ammapaTr ansi crymenus 40 T MoJoka ¢ MaccOBOM
noneil cyxux BemiectB 11,2% n0 xoHeHTpanuu cyxux BemectB 72%. Bpems addexkruBHON
paboThl BakyyM-amnapara npuHsITh 7 4acoB.

3ananmue 16

Paccuntate u momoOpaTh BakyyM-ammapar JJIsi CTyLIeHHs 65 T Mojioka ¢ MacCcOBOH
nonel cyxux BemecTB 8,2% 10 KOHIEHTpanuu cyxux BemecTtB 46%. Bpems addexTuBHOM
paboThI BakyyM-ammapara npuHsaTh 14 Jyacos.

3ananue 17

PaccuuTarh 1 mogo6paTh BaKyyM-amnmapar Ui CTYIIeHHs 00€3KUPEHHOT0 MOJIOKa, €ClIn
Macca IeJIbHOro MoJsioka coctaBisieT 60 T. MaccoBasi fojieil CyXxux BelIecTB B 00€3KUPEHHOM
MOJIOKE JIO0 CTYyLIEHHUs cocTaBisieT 8,5% , a KOHLEHTpalus CyXHX BEIIECTB IOCIE CTyLIEHUs
coctaBuT 48%. Bpems a3 pexTuBHOI paboThl BakyyM-amnmapaTa NpuHATh 14 yacos.

3ananmue 18

Paccuutarh W moaoOpaTh CYMIMIKY JUIs MOJIOKa, €clid Macca ero cocrasiser 40 T.
MaccoBast J1ojiell CyXuX BEIIECTB B MOJIOKE JI0 CYIIKH cocTaBisieT 8,4% , a KOHIICHTpAIUs CyXuX
BEIIECTB IOCTE CrymieHus coctaBUT 95%. Bpems sddexrtuBHOM paboThl BakyyMm-ammapaTa
MPUHSATH 7 4acoB.

3amanue 19

Paccunrare u mogo0Oparh CymuiKy Uisi 00€3KUPEHHOTO MOJIOKA, €CJIM Macca LEeIbHOro
MoJioka cocrtaBisger 60 T. HauanpHas MaccoBast 0l CyXUX BEIIECTB B 00E€3)KUPEHHOM MOJIOKE
cocraBisieT 8,2% , a KOHLIEHTpalMs CyXUX BELIECTB MOCIE CYMKH cocTaBUT 96%. Bpewms
3¢ deKTUBHON pabOTHI CYIIMIIKU MPUHATH 14 4acos.
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3ananue 20

Paccuurate, ucnone3ys gansble |-X guarpaMmel, pacxoj BO3AyXa U KOJTUYECTBO TEILIOTHI
Ha CYIIKY, €CJIM MPOU3BOAUTENbHOCTh cylmiiku 500 Kr ucnapeHHou Biaru B yac. [lapamerpsl
CYLIKH: TeMIIepaTypa Bo3ayxa mo cyxomy tepmomerpy 20°C, TemMeparypa Bo3ayXxa o MOKpOMY
tepmometpy 15°C, Temmneparypa Bo3ayxa nocie kajgopudepa 180°C, oTHOCHTENBHAS BIAXKHOCTh
Bozayxa 20%, motepu Teruia B OKpyxaromiyto cpeay — 15%.

IIpumepHbIe TecTOBBIE 32/1aHUSA

NoNe Tekct Bapuantsl
n/m 3a/laHus OTBETa
A. popMoBaHMe€ IIACTUYHBIX MAaTEPHAIIOB, YAAJICHUE BIIAry,
YILUIOTHEHUE
1 VYkasatsb nenu b. pazneneHnne HEOJHOPOIHBIX CUCTEM Ha COCTABIISIOIINE UX
MIPECCOBAHUS: KOMITOHEHTBI
B. wu3BieueHue BellecTBa U3 pacTBOpa.
I'.  nmpobiieHue ChITyYyuX MaTepualioB
A. KOJIWYeCTBO MPOIYKTA, MPUXOIALICECs Ha €IUHUIY 00beMa
BEIIIECTBA.
b. konuuecTBO BeliecTBa B 00bEME PaCTBOPUTEIIS
UYro Takoe pacxon =
2 o B. 00BeMm XuakocTH, MpOTEKaOIUN Yepe3 )KUBOE CEUEHUE B
KHUJIKOCTH?
€IMHHUILY BPEMEHU
I'. 00beM KUIKOCTH, TPUXOAALIUICS Ha EUHHILY MACChI
BEILIECTBA
Vkazarb quamerp | A. oT 0,1 10 HECKOIBKMX MKM
3 mop mem6Opansl | b. 010,01 1o 0,1 MM
npu odpatHoM | B. ot 1 Mxm u Gonee
ocMoce I'. nwe npesbimaet 0,01 Mxm
Brnusier nmu A. B 3aBUCHUMOCTH OT BPEMEHHU rofia
U3MEHEHHE b. na
4 JaBJICHMS Ha B. mer
TeMIepaTypy
KHUIICHUS I'. B 3aBUCHUMOCTH OT (PU3NYECKUX CBOMCTB KHJIKOCTH
JKHUIKOCTH?
A. ynasneHus Biaru u3 BEIIECTBa
b. paznenenne oIHOPOAHBIX KUIAKUX CMECEH, COCTOSALINX U3
[leperonka HECKOJIbKUX KOMIIOHEHTOB, B3aMMHO PaCTBOPUMBIX APYT B Ipyre
5 pacTBOpoB —3T0 | B. mepemenienue )KuaKocTei n3 OAHOIO pe3epByapa B Apyron
rpornecc: I'. mornomienust 0AHOTO UM HECKOJIBKHUX KOMIIOHEHTOB U3 CMECH
ra3oB, [IapOB WJIN )KUJIKUX PACTBOPOB MOBEPXHOCTHIO TBEPAOTO
BEIIIECTBA
Kakwne nemxkymue | A. cuia TSKECTH, HEHTPOOESKHAs cujla, CUila
CHJIBI AIIEKTPOCTATUYECKOTO OIS
6 UCTONB3YIOT pu | b. pazHOCTh naBieHuit
paszieneHun B. pa3HoCTh Temiieparyp, cuia TSHKEeCTH
HEOJHOPOIHBIX
cncrem? I'. ynbTpa3BykoBbIe KoJeOaHUs
[Touemy B A. 3a cyeT BpalleHHs Kopyca IIUKIOHa
LIUKJIOHE b. 3a cder BpameHus gonacteil BHyTpH LIUKIIOHA
7 BO3HUKAET B. 3a cuer cuibl TsKECTH
LEHTPOOEKHAs I'. 3a cuer TaHTeHIIMAIBLHOTO MOIBOJIA CMECH K
cuia? LWIMHPUYECKOMY KOPITyCY IIMKJIOHA
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Kakue Memanku | A. SIKOpHBIE
8 BpalIaroTcs ¢ b. mponennepusie
OombIeit B. nonacthbie
4acTOTOM? I'. pamubie
Kakoii map npu | A. 1ocie TEpMOKOMITpECCOpa
pabote BakyyM- | b. mocre 6y10ka 3:KEKTOPHBIX HACOCOB
9 anmapara B. nonydeHHbI IpU KATIEHUU PACTBOPOB
Ha3bIBACTCS . .
BTOPHIHBIM? I'. mocrynaromumii U3 KOTEJIbHOU
A. Ui mojiepKaHus pa3HOCTH JaBJCHUSI B KOHJEHCATOpE U
Perymupyrommit | ucrapurene
BEHTUJIb b. nns cxaTtus mapoB XjaJlareHra
10 XOJIOUITLHON B. s xoHaeHcanuu napooOpa3zHoro xjiagareHra
KOMITPECCUOHHOU
YCTaHOBKH I'. 1 OTHATHUSA TEIIOTHI U3 OXJIAXKIaEMOI0 TOMEIIECHUS
MpeIHa3HAYeH:

7. Y4eOHO-MeTOoAHYeCKOe H HH(POPMALIMOHHOE 00ecneuyeHre TUCIIHIIINHBI

a) OCHOBHAasl JIUTepaTypa

1. TmesmunoBa, Anna HBanoBna. [lpomeccel u amnmapaThl THUIIEBBIX TMPOU3BOJICTB
[DnexrponHslii pecype] : yueonuk u nmpaktukym st CI1O / A. W. T'ue3auinoBsa. - 2-¢ u3j., nep. u
Jo1. - DNeKTpoH.naH. - Mockaa : FOpaiit, 2023. - 270 c. - (IIpodeccrnonanbHoe oOpa3zoBaHue). -
Pexxum noctyna: DnekTpoHHO-0ubimoredHas cucrema FOpaiit, 11 aBTOpu3. mojab3oBareien

Bueninss cepuika: https://urait.ru/bcode/516046

2. Ilpomeccyl u ammapaTsl. PacdeT W NpPOEKTUPOBAHUE ammmapaToB JUIsl TEIJIOBBIX U
TEIIOMAacCOOOMEHHBIX TPOIIECCOB [ DIEKTPOHHBIN pecypc] : yueOHOoe mocodue s By3oB / A. H.
Octpuxos, B. H. Bacunenko, JI. H. ®ponosa, A. B. Tepexuna. - 3-e u3a., crep. - DIEKTPOH.
nadn. -  Cankr-lIlerep6ypr : Jlawp, 2022. - 440 «c¢. - BHemHss cchUIKa:
https://e.lanbook.com/book/264221

3. Bobmukosa, T. B. Ilpomeccsl u ammaparbl NHIIEBBIX MPOU3BOACTB [IIEKTPOHHBINA
pecypc] : yae6Hoe mocobue ans crno / T. B. Bo6nukosa, C. H. IllneikoB, A. B. Ilepmskos. -
OnektpoH.gad. - Cankr-lIletepOypr : Jlans, 2020. - 204 c. - (Cpeanee mnpodeccruoHaIbHOE
oOpa3oBaHmue). -

Buenrnsis cepuika: https://e.lanbook.com/book/1473454.

4. Tlpomecchl U ammapaThl MHIIEBBIX MPOU3BOACTB M OHOTEXHOJOTHUHU [DIEKTPOHHBIH
pecype] : yae6noe mocodbue mis crio / . M. Boponynun, M. T. lllyn6aesa, E. A. Cadonona, E.
A. Baraiiuesa. - 2-e u3., crep. - DnektpoH.j1aH. - Cankr-IlerepOypr : Jlans, 2023. - 292 c. -

Buemmnss ceputka: https://e.lanbook.com/book/305954

5. [Ipotieccel 1 anmapaTsl MUIIEBOW TEXHOIOTUU [DNEKTPOHHBINA pecypc] : ydeOHUK s
cio / C. A. bpenuxun, A. C. bpenuxun, B. I'. Kykos [u ap.] ; mox pea. C. A. bpenuxuna. - 2-¢
u3n., crep. - OnekrtpoH.naH. - Cankt-IlerepOypr : Jlamp, 2023. - 544 c. - (Cpennee
npodeccuonanbHoe 00pa3oBaHue). -

Bueninss cepuika: https://e.lanbook.com/book/276377

6. ITeneuna, JI. ®. IIporecch u anmapatsl [DneKTpoHHBINH pecypc] : yueOonuk / [leneBuna
JI. ®@., [Munmunenxo H. U. - 2-e u3z., ucnp. - DnekrpoH.naH. - Cankr-IlerepOypr : Jlans, 2020. -
332 c. - (Cpennee npodeccrnonampHoe 0Opa3oBaHuE). -

Brenrnss cepuika: https://e.lanbook.com/book/131013

Meroauueckue yKa3aHus:
7. Ilpouecchl W anmaparbl NUIIEBBIX MPOU3BOACTB [DNEKTPOHHBIA pecypc| : METOJ.
yKa3aHWs K BBIMOJHEHUIO JIA0OPATOPHBIX pabOT JJIs CTYACHTOB, OOYYaroOUmIuXcs IO
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https://urait.ru/bcode/516046
https://e.lanbook.com/book/1473454

CHENUAaIBLHOCTH CcpenHero mnpodeccruoHanbHoro odpaszoBanus 19.02.07 TexHomorus MoJjioKa U
MOJIOYHBIX TpoAyKTOB / Mmun-Bo cen. xo03-ea P®, BIMXA wum. H. B. Bepemaruna,
Texnonmornuecknii ¢ak., Kad. Tex. obopymoBanus ; coct.: A. W. TI'me3gmnosa, 0. B.
Bunorpaznosa. - DnektpoH. aaH. - Bonorga ; Monounoe : U1 BIMXA, 2022. - 80 c. - Cucrem.
TpeboBanus: Adobe Reader

Bremnss cepuika: https://molochnoe.ru/ebs/notes/3016/download

8. KonBekTuBHas cymika [DJIEKTpOHHBIA pecypc]| : METOA. yKa3. Juisl CTyI. IO Hamp.
noarot.: 19.03.03 [IpoaykTs! muTaHus KUBOTHOTO mpoucxoxkaeHus, 15.03.02 Texnomornyeckue
MalmMHbl W oOopyaoBaHue u MaructpoB: 15.04.02 - TexHojgorHYecKWe MAalIUHBI |
obopynoBanue / M-Bo cenbckoro xo3-Ba Poc. @enepanun, Bomoroackas TMXA, Texunon. daxk.,
Kad. Texnon. obopyn. ; [paspab.: A. W. I'nesguioa, B. A. IlloxanoB]. - DneKTpoH. naH. -
Bosnorga ; Monounoe : @T'6OY BO Bonoroackas IMXA, 2018. - 49 c. - Cucrem. TpeboBaHMs:
Adobe Reader Buemnsist cepuika: https://molochnoe.ru/ebs/notes/1757/download

9. TemioBoO#l pacyer TEIIOOOMEHHBIX amlapaToB C TPpyOUYaTOW MOBEPXHOCTHIO HarpeBa
[DNeKTPOHHBIH pecypc] : MeTOIMYeCKUE YKa3aHUsl 10 HApaBICHHUSIM MOATOTOBKU OakalaBpoOB :
19.03.03 «IIpomykThl nuTaHus >KUBOTHOTO TmpoucxoxaeHus» 15.03.02 «Texnonmoruueckue
MamMHbl U o0opymoBaHue» u MaructpoB : 15.04.02 «TexHonoruueckue MalldHbl U
obopymnosanue» / [A. W. I'mesgmmoBa] ; MuH-BO cen. xo03-Ba P®, Bomoromckas ['TMXA,
Texnonornueckuit dak., Kad. trex. odopynoBanus. - DnaekTpoH. AaH. - Bonorna ; Monounoe :
®I'bOY BO Bonoroackas IMXA, 2018. - 32 ¢. - Cuctem. TpeboBanus: Adobe Reader

Buemnss cepuika: https://molochnoe.ru/ebs/notes/1756/download

0) JOMOTHUTEIbHAS JIUTEPATYpa

1. [Tporieccyl M ammaparbl MUIIEBBIX MPOU3BOACTB M OuorexHomoruu / J{. M.
Boponynun, M. T. Illyn6aera, E. A. CadonoBa, E. A. Baraiiniea. — 2-e u3j., crep. — CaHKT-
ITerepOypr : Jlanp, 2023. — 292 c¢. — ISBN 978-5-507-46311-4. — TekcT : 371€KTPOHHBIH //
Jlanb : anekTpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/305954

2. [Tporueccrl u anmapaThl MUMIEBBIX MPOU3BOACTB [ DIEKTPOHHBIN pecypc] : METOS.
yKa3aHUS K BBINIOJHEHUIO JIA0OPATOPHBIX paboT Ui CTYACHTOB, OOYYaroOmUXCs 10
CMELUANBbHOCTH CpeAHero mnpodeccuoHaabHOro obpazoBaHuss / MuH-Bo cen. xo3-Ba PO,
BI'MXA um. H. B. Bepemaruna, Texnonoruueckuit ¢gak., Kad. tex. obopynoBanus ; coct.: A.
WN. I'nezgunosa, 1O. B. Bunorpanosa. - OnektpoH. naH. - Bonorga ; Monounoe : U1 BIMXA,
2022. - 80 c. - Cucrem. TpedboBanus: Adobe Reader

Buemmsis cepiika: https://molochnoe.ru/ebs/notes/3016/download

3. [Tporteccsl u ammaparsl MUIIEBBIX TPOU3BOJICTB M OMOTEXHOJIOTHH [ DJIEKTPOHHBIN
pecypc] : yuebHoe nocobue mist cro / JI. M. boponynun, M. T. lllyn6aesa, E. A. Cadonona, E.
A. Baraiiniesa. - 2-¢ u3j., cTep. - DnektpoH.aaH. - Cankr-IletepOypr : Jlanb, 2023. - 292 c. -

Breminss cepuika: https://e.lanbook.com/book/305954

4, [Ipomecchl u anmapathl MUIIEBOW TEXHOJIOTUU [ DIEKTPOHHBIA pecypc] : yueOHUK
s cno / C. A. bpenuxun, A. C. bpenuxun, B. I'. XKykos [u np.] ; nox pea. C. A. bpenuxuna. -
2-¢ m3a., crep. - Onekrtpon.gaH. - Cankr-lIlerepOypr : Jlamb, 2023. - 544 c. - (Cpennee
npodeccuoHaIbHOE 00pa3oBaHue). -

Buemmnss cepuika: https://e.lanbook.com/book/276377

5. [Teneuna, JI. @. Ilpomecchl u anmapatsl [DIEKTPOHHBIN pecypc] : y4eOHUK /
[Tenepuna JI. @., IMwmnenko H. U. - 2-e u3x., ucnp. - Daekrpon.aan. - Cankr-IletepOypr :
Jlanb, 2020. - 332 c. - (Cpennee npodeccronanbHOe 00pa3oBaHue). -

Buemmnss cepuika: https://e.lanbook.com/book/131013

B) IporpamMMHoe odecnieueHue u UHTepHeT-pecypcehl

- OneparnronHast cucrema Microsoft Windows

- Oducuerit maker Microsoft Office Professional, OpenOffice, LibreOffice
- Tabmuunsiii pexakrop Microsoft Office Excel
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- Texkcroslii pegakrop Microsoft Office Word
- Penaxrop npesenraruii Microsoft Office Power Point

- Hurepuer-Opaysep Sunexc.bpaysep, Google Chrome, Mozilla Firefox, Internet
Explorer, Opera

- [TouroBas nporpamma Mozilla Thunderbird

- [Iporpammbr juisi  TectupoBanusi SunRav  TestOfficePro 4.8, KoutposnbsHo-
tecroBas cucrema KTC Net 3

- CpenctBa anTuBHpycHo 3ammThl Kaspersky Endpoint Security

- Cuctema ympasieHuss odbyuenuem MOODLE (O6pasoBarenbHplii moprai) —
peskum pocryma: https://moodle.molochnoe.ru/

- DiexkTpoHHbIi Onbmuoreunsiii katamor Web WUPBUC  — pexum pocryma:
https://molochnoe.ru/cqi-
bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

- DNEKTPOHHBIC OMOINOTEYHBIC CUCTEMBI:

o OBC JIAHD — pexxum nocryma: https://e.lanbook.com/

o 3BC Znanium.com — pexwum gocrtyna: http://znanium.com/

o OBC FOPAUT — pexum noctymna: https:/biblio-online.ru/

o ObC  ®I'bOY BO  Bomoroackas IMXA  — pexum  JocTyna:

https://molochnoe.ru/ebs/
— Hayunslie 0a3bl JaHHBIX:

o) Web of Science xkommanuu Clarivate Analytics — pexum gocryma:
http://webofscience.com/

o Scopus — peskum gocrtyma: https://www.scopus.com/home.uri

o Proquest Agricultural and Ecological Science database — pexum moctyma:

https://search.proquest.com/

- [TouckoBbie cuctembl MHTEpHETA:
Sunexc — pexum goctyna: https://yandex.ru/
Pambnep — pexum nocrymna: https://www.rambler.ru/
IMouck@mail.ru — pexxum poctyna: https://mail.ru/
Google — pexxum moctyma: https://www.google.ru/

O O O O

IIpodeccuonanbHoe MporpaMMHoe ofecnedeHne, HCMoJb3yeMoe B 00yueHne

- Kypc BupTyanbHbIX 1abopaTopHbix paboT «IIporecchl W ammaparbl MUIIEBBIX
MPOU3BOJICTBY (Web-Bepcusi) — peskuM nocrtyma: http://www.labrab.ru/vgmha/
- [Tporpammer apxuBanuu 7-ZIP

8. MaTepuajbHO-TeXHHYECKOe o0ecTiedeHHe TN CITUTTHHBI

Peanuzanus y4eOHOM IUCHUIUIMHBI TpearojiaraeT Hajluyhe y4uyeOHBbIX KaOWHETOB;
nabopatopuu «IIporeccs! u anmapaTs.

ObopynoBanune y4eOHOr0 KaOMHETa M pabouMx MECT KaOWHEeTa: TUIaKaThl, , TaOJHUIIHI,
KaJIbKYJATOP, ayJUTOPHAs JOCKa

TexHuueckue cpeacTBa 00yUeHUs: KOMITBIOTEDP, MyJIbTUMEIUITHAS anmaparypa.

Ob6opynoBanue 1ad0paTopuu U paboOYUX MeCT

Jladoparopus Nel1107, ocHameHHasi mpubopaMu 1 000pyI0BaHUEM:

®  ycTaHOBKa JlabopatopHas «TennooOMeHHBIE anmaparbhy;

®  ycraHOBKa J1aboparopHas «Hacocb»;

® ycTaHOBKa jJaboparopHas «lIceBnooxmKeHne;

®  cemapaTop-CIMBKOOTAEIUTEND;

®  yCTaHOBKa JUIsl U3y4YEHHs Ipoliecca OTCTauBaHUs;

15


https://moodle.molochnoe.ru/
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
http://znanium.com/
https://molochnoe.ru/ebs/
http://webofscience.com/
https://www.scopus.com/home.uri
https://search.proquest.com/
https://yandex.ru/
http://www.rambler.ru/
https://www.google.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.labrab.ru%2Fvgmha%2F&cc_key

®  Ter1000MeHHUK TUMa "Tpyda B TpyOe";

" KOHBEKTHBHAas CYIINIKA,

"  [apoCTPyWHBIN HACOC;

"  [EHTPOOEKHBIN HACOC;

" ncuxpomerp MB - 4M;

= cyeryuk Boasl OAYKM 209 001 IIC;

®  TerI000MEHHBIE IIJIACTUHBI JUIS IIJJACTUHYATOTO anmapara;
®  KaJopHu3aToOp BaKyyM-BBIIIAPHOTO allapara;

®  CEeKyHIOMEp, LITAHT€HIIUPKYJIb, MEPHBIE EMKOCTH.

JladopaTtopussi  Nel109, ocHameHHasi MpOrpaMMHBIM OOECIIEYEeHUEM JIJIsi TIPOBEICHUS
BUPTYaJIbHBIX JIA0OPATOPHBIX paboT:
«W3yuenue nporecca nepeMeuBaHus»;
«M3yueHne mpoieccoB HarpeBaHUs U PeKyNepanuu TErIoThI;
«HccnenoBanue paboThl ABYXKOPITYCHOM BBIITAPHONW YCTaHOBKH;
«HccnenoBanue npoiiecca pacubUTUTENILHON CYIITKI».

9. O6ecneuenue oopaszoBanus aus jui ¢ OB3

s obecnieueHust oOpa3oBaHUS MHBAIUIOB M JIMI C OTPAaHUYEHHBIMH BO3MO>KHOCTSMU
3JI0OPOBbsSI pean3alusl AUCIUILUTUHBI MOXET OCYIIECTBISTHCA B aJallTUPOBAHHOM BHUJE, UCXOS
U3 UHAMBUIYAIbHBIX ICUXO(U3MYECKHMX OCOOEHHOCTEM M MO JMYHOMY 3asiBICHUIO
00y4Yaromerocs, B 4aCTH CO-3aHHUs CIIEIUATBHBIX YCIOBHI.

B cneumanbHble yCIOBHS MOTYT BXOIMTb: IPEJOCTaBIEHUE OTIENbHOM ayIuTOpHH,
HEOOXO/IMMBIX TEXHUYECKHX CPEJICTB, IPUCYTCTBUE ACCHCTEHTA, OKAa3bIBAIOIIETO HEOOXOIUMYIO
TEXHUYECKYIO0 NTOMOIIb, BBIOOP (POPMBI MPEAOCTABICHUSI MHCTPYKIIUH 110 MOPSJIKY MPOBEACHUS
TEKYIIETO KOHTPOJII ¥ MPOMEKYTOUYHOW aTTeCTAallud, WCIOJIb30BAHUE  CIIEIUATBHBIX
TEXHUYECKHUX CPEJICTB, IPEIOCTAaBICHUE MepephIBa I pyUeMa MUIIH, JIEKapCTB U JIp.

Jlnst I ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI MTPEIYCMOTPEHA OpTaHH3aIus
KOHCYJIbTAIIMH € MCTI0JIb30BAaHUEM AJIEKTPOHHOMN MOYTHI.

Y4eOHO-MeTOINYECKUE MaTepHualbl JJIsl CaMOCTOSTENbHON paboThl 00ydaromMXcs W3
qHcia UHBAINM/IOB U JIUL C OTPAaHUYEHHBIMU BO3MOKHOCTAMU 3710poBbs (OB3) npenocraistores
B (hopMax, aJalTHPOBAHHBIX K OTPAHUMUYCHHUSM UX 3[J0OPOBbS U BOCIIPUSATHS HH(DOpMAITIH:

JUnist un ¢ HapyIIeHUsIMUA 3pEHUS:

— B 1eyaTHOU (hopMe yBEIMYEHHBIM IIPUPTOM,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

Jlns i ¢ HapyIeHus MM CIlTyXa:

— B I1e4aTHO (opme,

— B (hopMe 2IeKTPOHHOTO TOKYMEHTA.

Jist a1y ¢ HapyIIeHUsIMU OMIOPHO-/IBUTATEIBHOTO amiapara:

— B IIe4aTHOU (opme,

— B (hopMe IeKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepevYeHb MOXKET OBITh KOHKPETH3HUPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
00yYarOIINUXCSL.
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