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1. Ilean u 3aga4n y4eOHOM TUCHUIVINHBI

Heap u3ydeHusi AMCUMILVIMHBI - MOATOTOBKA OOYYarOIIMXCSA K MPO(HEcCHOHATHHOM
JESTEIbHOCTH, CBSI3aHHOW C M3YyYEHHEM TEOPETHYECKHX M MPAaKTHUYECKHUX OCHOB B 001acTu
OCHOBHBIX MPOIECCOB M aNnapaToB MUINEBHIX IPOMU3BOJCTB, OOECHEUUBAIOIINX MOJIyYCHHE
OPOAYKIMM BBICOKOTO KauecTBa; NpUOOpeTeHHe 3HaHUM 3aKOHOMEPHOCTEH, MPHUHIIMIIOB
TEXHUUYECKON pealn3allid M METOJOB pacueTa TEXHOJOTMYECKHX IPOLECCOB IMHILEBBIX
MPOU3BOJICTB, OTBEYAIOUINX BaKHEHIIMM TPEeOOBAHUAM K KBaJTM(DUKAIIMOHHOW XapaKTepUCTHKE
TEXHUKA-TEXHOJIOra.

3agauu AUCHMILINHBI

o U3y4eHHE O0IINX MPOIIECCOB, MPOTEKAIINUX B PA3IMIHBIX POU3BOJICTBAX;
o BBIOOD IMyTel paroHaIN3aluu MPOIECCOB;
o onpejiefieHue  ONTUMAIbHBIX  KOHCTPYKUMH  amnmapaToB B KOHKPETHBIX

MIPOU3BOJICTBAX; OCBEIICHHMH OCHOBHBIX TEXHUYECKHX IMPOOJIEM, HAy4YHBIX JOCTHKEHHH U
COBPEMEHHBIX TCHJICHIIMN HCIIONIH30BAHMS HOBBIX (DU3UYECKUX METOIOB OOPAOOTKHU MHIIEBBIX
IIPOJTYKTOB;

o OpraHu3alus TECHOW B3aMMOCBSA3U C BOIPOCAMH TEXHOJIOTUH;

o OCBOCHHE METOJMK U MPUHUHUIIOB PAaCYETOB OCHOBHBIX IPOLIECCOB U
TEXHOJIOTHYECKOT0 000pyI0BaHUS.

2. MecTto0 MCHUIUIMHBI B  CTPYKType OCHOBHOW  mpodeccHOHATbHOI
o0pa3oBaTeJIbHOM MPOrPaMMbI

JuctmrummHa «[Iporecchl U anmapaTbl» OTHOCHUTCS K 00menpodecCHOHATEHOMY ITUKITY
®denepallbHOTO TOCYIaPCTBEHHOTO 00Pa30BaTEIBLHOTO CTAHIAPTA CPEIHET0 MPOPECCHOHATHHOTO
obpazoBanuss 1o crnenuagbHocTH 19.02.12 «TexHONMOTHS MPOAYKTOB MHUTAHHS >KUBOTHOTO
POUCXOXKACHUS.

K duciy BXOOHBIX 3HAHWH, HABBIKOB M KOMIETEHIHIl CTYJCHTa, MIPHUCTYMAIOUIETO K
N3YUCHUIO JUCHUIIIINHBI ((HpOL[GCCBI " anmapaTbsr? JOJKHO OTHOCHUTBHCA CHGI[YIOH_IGG:

YMETh!

o peaTh NPUKIAHBIC 3a/1a41 B 00J1aCTH MPO(HECCHOHAIBHON eI TEeIbHOCTH;

. NPUMEHSTh MPOCThIE MAaTEMAaTUYCCKHE MOJIENIM CHCTEM M IPOIECCOB B chepe
npohecCHOHATLHOM IS TEIILHOCTH;

. NPUMEHSITh OCHOBHBIC 3aKOHBI XUMHH JUISI peIIeHus 3agad B o0iactu
npohecCHOHALHON IS TEIILHOCTH;

. UCTIOJIF30BaTh CBOMCTBA OPTaHMYECKMX BEIIECTB, TUCIIEPCHBIX W KOJUIOMIHBIX
CHCTEM JIJIsl ONTHMHU3AIMU TEXHOJIOTUIECKOTO TIPOIIecca;

o pa3nuyaTth YCIOBUS HPUMEHHUMOCTH Mojened (U3NYEeCKUX Tel U TPOLECCOB
(siByICHUI);

o O0OBSCHATH OCOOEHHOCTH MPOTEKAHUS (PU3HUCCKUX SBICHHUH,

. NPUMEHATh 3aKOHBI KJIACCUYECKOH MEXaHWUKH, MOJCKYISIPHOW (QU3UKH U

TEPMOJIMHAMHKH, 3JICKTPOIUHAMHUKH, KBAHTOBOW (DM3HMKH ISl aHa W32 M OOBSICHEHHS SBICHUM
MHUKpPOMHpA, MAKPOMHUPA U MEraMupa, pazandaTh YCIOBHs (TpaHULbI, 00JIACTH) TPUMEHHUMOCTH
(bU3HUYEeCKUX 3aKOHOB, TOHMMATh BCEOOIIHI XapakTep GyHIaMEHTAIbHBIX 3aKOHOB;

. co0JII01aTh MpaBHiia TEXHUKH 0€30MacHOCTH MpH padoTe B 1abopaTopuH;

3HATB!

J 3HAYCHHE MATEMAaTHKH B TPO(ECCHOHATBHON AEATEIbHOCTH,

J OCHOBHBIC MOHATHS U METOJBl MAaTEMAaTUYECKOTO aHaIM3a, TEOPUU BEPOSITHOCTEH
U MaTeMaTU4YeCKON CTaTUCTHKH;

J OCHOBHBIE MAaTEMAaTHYECKHE METOMABI PEIICHHs NPUKIAJHBIX 337a4 B 001acTH

poQeCCUOHAIBHON JeSTEHHOCTH;



o 0 QU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX, ACHCTBYIONINX Ha YPOBHSX
MUKpPOMHpA, MaKpOMHUpa U Merammpa, MpeAcTaBlIeHHH O BceoOleM Xapakrepe (pu3mdecKkux
3aKOHOB

o OCHOBHBI€ MTOHATHUS U 3aKOHBI XUMHUH.

OcBoenune yueOHOUM nucnmmuinabl «IIporeccsl W anmaparsl» 0a3upyeTcss Ha 3HAHUIX U
YMEHUSX, IMOJTYYEHHBIX CTYJEHTaMU NpPH U3YYEHUU TaKUX ITUCHUIUIMH Kak «MaremaTtukay,
«Dusuka», «MHbDOpMaTHKA», «XUMUI».

3HaHus, YMEHUS W HaBBIKM, (opMupyeMble MaHHOW Y4eOHOM JUCHUIUIMHOM,
HEOOXOIUMBI JUIsl U3yYEHUS! TOCIEAYIOUINX TUCHUIUIUH «[Ipolecchl Mpou3BOACTBA MPOAYKLINN
Ha aBTOMATHU3WPOBAHHBIX TEXHOJIOTMYECKUX JIMHHUSX U3 MOJIOYHOIO ChIphsa», «OpraHuzanus
TEXHOJIOTMYECKOT0  Mpollecca  MPOM3BOACTBA  MPOAYKIMM HA  aBTOMAaTHU3MPOBAHHBIX
TEXHOJOTUYECKUX JIMHUAX U3 MOJIOYHOTO CBIPBS», «ABTOMATH3alMs TMPOU3BOJICTBEHHBIX
MPOIIECCOB», a TaKXKe SIBIAIOTCS 0a30i s d(PPEeKTHBHOTO MPOXOXKICHUS MPOU3BOICTBEHHON
MPAKTUKH.

3. Komnerenunu ody4yarwmerocsi, popmupyembie B pe3yJbTaTe OCBOCHHS y4eOHOM
AUCHUTLTHHBI

IIpouecc wm3ydyenus aucuuiuiMHbel «lIpomeccsl W anmaparsl»  HampaBiIeH Ha
dbopMupoBaHUE CIETYIOMNX KOMIETCHIIUH]!

a) oomme (OK):

OK 01. BeiObupate cmocoObl pemieHHs 3aaad MNpodecCHOHATBLHON JeATEeIbHOCTH
MMPUMCHHUTCIILHO K Pa3JIMYHbIM KOHTCKCTAM;

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpPEJCTBAa MOMCKA, aHAIM3a W HMHTEPHpETalud
uHpopManru, 1 UHPOPMALMOHHBIE TEXHOJOTUU JUIS BBIIOJIHEHUS 3a1ad NMpodecCHOHAIbHON
NEeSITEIbHOCTH;

0) npogeccuonanbubie (IIK):

IIK 1.3. O6ecneunBath paboTy 000pyI0BaHUS TIPU MPOU3BOICTBE MOJIOYHON MPOTYKITHHI
Ha aBTOMAaTU3HUPOBAHHBIX TCXHOJOTMYCCKUX JIMHUAX

[Tocne nzydenus: nucuuuinHbl «IIporeccel n anmnaparsl» CTyAEHT TOJIKEH:

3HATh.

- KJIJacCU(hMKALIMIO IPOIIECCOB U aNIapaToB;

- (hyHIaMEeHTaIbHBIE 3aKOHBI TIEPEHOCA TEIUIOTHI, MACChl M KOJIMYECTBA ABHKCHUS;

- YCTPOMCTBA COOTBETCTBYIOIIMX aIIapaToB;

yMeThb:

- IPUMEHATH OCHOBHBIE 3aKOHBI NIEPEHOCA TEIIOThI, MACCHl U KOJIMYECTBA JABMKEHUS IS
pacdeTa OCHOBHBIX IIPOLIECCOB U aINapaToB;

- CHCTEMaTU3UPOBATh M HAa MPAKTUKE MTPUI0KUTH CBOU 3HAHUS;

- HaXOAUTH IMTYTH MOBBIICHUS Y3PPEKTUBHOCTH PabOThI alnapaTos;

BJIQ/1€Th.

- TEOPETUYECKUMH OCHOBAMH M CIIOCOOAMHU OCYILECTBIICHUS MPOILIECCOB, TPUMEHSIEMBIX B
HHIIEBOI TPOMBIIIIEHHOCTH;

- pacYeTHBIMHM METOZAMHU YIIPABICHHS MIPOLECCAMU M ONTUMHU3ALUHU UX PEKUMOB;

- pacyeTHBIMH METOJAMH ONPEACICHUS TeOMETPHUCCKUX PAa3MEpOB PaboOYMX OpraHoB
anmaparosB | T.II.

4. CTpyKTypa U coaepxaHue y4eOHOl I1CHUIIUHbBI
OO6m1ast Tpy10EMKOCTh TUCIMIUIMHBI cocTaBisieT 219 vacos.



Bun yae6HO# paboThI Bcero ) CemecTper 5
AyIUATOpHBIE 3aHATHS 173 88 85
(Bcero)

B ToM uncne

Jlexuuu (JI) 78 44 34
[IpakTnueckue

sanstus (113) % a4 >1
CamocrosiTenbHas 38 19 19
pabora (Bcero)

Bua npomexxyTouHou 8 4 4
aTTecTaluu

OO01mas TpyA0€MKOCTh

TUCIUILINHEI 219 111 108
4achl

4.2 ConeprxaHnue pa3jieioB y4eOHOH TUCHHIIIMHBI

Pa3znen 1. Beeaenmne.

OcHOBHBIE 3aKOHBI HAYKH O MPOIIeccaxX U ammaparax

1 IIpeameT u3ydeHwus.

2 llenn w 3amauu Kypcea.

3 OCHOBHBIE MTOHATHS

4 Knaccudukaiys OCHOBHBIX IPOIIECCOB M aIapaToB U UX XapaKTePUCTHKA
OcHoBHbIE 3aKOHBI HAYKH O MpoLieccax U ammaparax

1 OcHoBHBIE 3aKOHBI HAYKHU O IIPOLIECCaxX U anmnaparax
2 baylaHCBl MacChl ¥ SHEPTUHU

3 [lonaTue o MOAECTUPOBAHUN

4 Teopust moa00us, KpUTEPUH TIOT00MS

5 OntuMu3anys NpoLeccoB U annapaToB
Pazgen 2. Mexann4veckue npouecchl

N3menbuenue.

1 Teopus mporiecca

2 Knaccudukanus crmoco00B U MaIlIvH JUIsS TPOOJICHUS
3 XapakTeprucTrKa MaliuH

4 TIpuMeHeHue B MUILEBOM MPOMBIIIEHHOCTU
CoptupoBka

1 Teopust cuToBOrO aHanM3a

2 MeTo bl ¥ MAIIMHBI 7151 COPTUPOBKU

O0paboTka naBiIeHHEM

1 OcHOBHI TEOpUU

2 Ilpomneccel oTxaTus, GOPMOBaHUS, IPECCOBAHUS

3 MamuHsl 1711 00pab0OTKH JaBJIeHUEM, YCTPONCTBO, MPUHIIMI ICHCTBUS.

Paszgen 3. 'mapomexannyeckue nmpouecchbl
Ocaxnenue

1 Teopus mporiecca

2 OcaxieHue B TI0Jie TPAaBUTAIIMOHHBIX CHIT
3 YCTpoiCcTBO M pacyeT OTCTONHUKOB
CenapupoBanue

1 Ha3znayeHnue 1 CyIIHOCTH Ipoliecca




2 Teopust cemapupoBaHus, OCHOBHBIE TEOPETUIECCKHE TIOJIOKEHUS, BRITEKAIOIINE U3 HEE,
UX MPaKTUYECKOe MPUMEHEHNE
3 YCTpoOIiCcTBO U pacyeT cCenaparopos
OunbTpOBaHUE
1 M'uapoarHaMUKA TBUXKEHUS KUJIKOCTU YEPE3 HEMOABUKHBIE 36PHUCTHIE CIIOU
2 Teopwust GpuIBTPOBAHMS O ACHCTBUEM TIepenaja TaBICHUMA
3 MeMOpaHHBIE MPOLIECCHl U KX MECTO B MOJIOYHOU MTPOMBINIIICHHOCTH
[TepememmBanue
1 Teopus nporecca
2 Turpl MeMaJIoK U UX YCTPONCTBO
Pasnen 4. TermioBbie npoueccsl
OO01mue cBeneHns
1 O6mas xapakTeprcTHKa TETJIOBBIX MPOIIECCOB, UX POJIb B MUIIEBOU MPOMBIIIIIECHHOCTH
2 baanchl sHEPTUU IS TETUIOOOMEHHBIX TTPOIIECCOB
3 Crioco0bl mepeHoca Temia U UX XapakTeprucTHKa
Tennmonepenaya
1 OcHoBHOE ypaBHEHUE TEIIONEPENAYN
2 IlpuMeHeHHE OCHOBHOTO ypaBHEHHUs TeIUIONepeaaydu Js pacuera Teri000MeHHOU
anmaparypsl
3 KoHCTpyKIMS OCHOBHBIX BHJIOB TEIJIOOOMEHHOW armapaTypbl, MPUMEHIEMON B
MUILIEBON TPOMBIIIIEHHOCTH
Kongencanus u BeimapuBaHue
1 ®usnueckue ocHOBbI Ipouecca. Ha3HaueHMe W INpUMEHEHHME B IMHILEBOMN
MPOMBIIIIEHHOCTH
2 TeopeTrdecKkre OCHOBBI BBIMTAPUBAHUS
3 Tunsl BeIIAPHBIX alapaToB, UX XapaKTePUCTHUKA
4 MaTtepuallbHBIN U TEIUIOBOW OajlaHC BBITAPKU
Paznen 5. MaccooOMeHHBbIe MPOLECCHI
OOume cBeneHus
1 O6mme cBeaeHUsT 0 MACCOOOMEHHBIX MPOIIEccax
2 MexaHHU3MBbl IIepeHOCa MaCChl
3 MonekymnsipHas 1 KOHBEKTHUBHas TudPy3ust
4 Macconepenaya
AncopOrus u abcopOrus
1 HazHadeHue u CynHocTh mpolecca
2 ®u3nvecKkrne OCHOBBI a0COPOITUU U afICOPOITUU
Cymika
1 Ha3znayenue u CynHocCTh mporecca
2 [TapameTpsl BIAXKHOTO BO3/yXa M ONPECICHNE UX C TOMOMIBIO 1 -X THarpaMMbI
3 OCHOBHBIE TUIIBI CYIIUIBHBIX YCTAHOBOK U 00JaCTU UX MPUMEHEHHS
4 MatepuallbHBI{ U TEIUIOBOW OaJIaHChI CYILIKU
Kpucramnmzamus u pactBopeHne
1 HaznadeHue u CynHocTh Iporuecca
2 MarepuaibHBIi U TETUIOBOM OalaHChI



4.3. Pa3ennbl yueOHO# TMCUMIIMHBI M BU 3aHATHH

Ne n/m

HaumeHnoBanue
pa3aenon Jlexun
yaeOHO

U CITUTUIMHEI

[Tpaktuueckue | JlabopatopHbie
3aHATUA 3aHATUA

CPC Bcero

Pasnen 1 Beenenue.
OCHOBHBIE 3aKOHEI
HayKHu O Mpoueccax
W anrmaparax

Pasnen 2

IPOLIECCHI

Mexanuueckue 16 16 -

Paznen 3

TIPOIIECCHI

IM'uppomexanuveckue 24 24 -

TIPOIIECCHI

Pa3nen 4 TensoBeie

20 28 -

10 58

Paznen 5

IPOLIECCHI

MaccooOMeHHBIE 14 23 -

[TIpomexxyTouHas
aTrTecTanus

Bcero 78 95 -

38 219

4.4. JIabopaTopHbIil IPAKTHKYM.

JlaGopaTopHbIii TPaKTUKYM HE MPEAYyCMOTPEH.

5. O0pa3oBaTe/ibHbIEe TEXHOJIOTHH

O0beM ayaUTOPHBIX 3aHATHI Bcero 173 yacoB, B T.4. JIEKIMH /8 YacoB, , MPAKTUIECKUE
3aHATHA 95 YacoB.
70 % — 3aHATHSA B MHTEPAKTUBHBIX (hopMax OT 00beMa ayAUTOPHBIX 3aHATUH.

Cemectp Bun Hcnonp3yeMble HTHTEpaKTUBHBIE 00pa30BaTEIbHbIC KonnuectBo
3aHATUS TEXHOJIOTUH U TEMA 3aHATHUS 4acoB
JI Jleknus-Bu3yanusanus o BCEM TeMam 44
I13 Case-study «Oca/eHre TBEPbIX YaCTHUIL B )KUIKOU Cpeae» 2
2 113 Case-study «M3yuenue paboThI cemaparopa- 4
CJIMBKOOTJEIIUTENS»
113 Komnbrotrepnas cumysiiius «OnpeieseHue pacxoaa 8
MOITHOCTH IIPH NIEPEMEIINBAHUNY
JI Jlexnms-Bu3yanu3anusi o BCEM TeMaM 34
Hrposoe npoextupoBanue «Pacder miacTHHYaTOro 6
TEIIO0OMEHHOI0 anmnapara»
113 Kommnbrorepnas cumysius «M3ydenue nporeccon 8
3 HAarpeBaHus U peKyNnepaluun TemIoTh»
113 Komnbrotepnast cumymsinust «MccnaenoBanue padoThl 8
JIBYXKOPIIYCHOW BBIAPHON YCTAHOBKHU»
113 Komnbrotepnast cumymsinust «MccnaenoBanue padoThl 8
paclbUINTENILHON CYNIMIIKI»
Hroro 122




6. YdeOHO-MeTOonU4YecKoe oOecnedeHHEe CAMOCTOSITEIbHOH PadOTBI CTYAEHTOB.
OneHoyHble cpeAcTBa /UISl TEKYLIEro KOHTPOJS YCIeBaeMOCTH, MPOMeKYTOYHOI
aTTeCTAllMU [0 UTOraM OCBOEHUSI TMCIUTIMHBI.

KoHTpoJibHbIe BONPOCHI UIsI CAMONPOBEPKH

1. Kakme cunpl neiicTByloT Ha TBEpPAYIO dYacTHLy Mpu €€ JBUKEHHMM B
TpaBUTAIMOHHOM I0JI€ B XKHUJKOU cpene?

2. Kak paccuuThIBaeTcsi CKOPOCTh OCaXKIEHUs TBEPIOW OIMHOYHOUN cheprueckoit
YaCTHUIIBI B )KUAKOU cpene?

3. Kak paccuntbiBaeTcst Ipo10KUTEIBHOCTD Mporiecca PUIbTPOBAHMS?

4, VYpaBuenue bepnysmm.

S. ITorepu Hanopa. JIuHeHBIE U MECTHBIE CONPOTUBIICHUS.

6. [TpunHIMT pabOTHI M YCTPOMCTBO MAITMH ISl TIEPEMEIIEHUS KUIKOCTEH.

7. Vkaxure o01acTh MPUMEHEHHs THAPABIMYECKHX YCTPOMCTB Ha NPOU3BOICTBE,
YT UHTEHCU(PUKALIUU THAPABIMYECKUX IPOLIECCOB.

8. Kakme cunpl neiicTByloT Ha TBEpPAYIO dYacTHLy Mpu €€ JBUKEHHMM B
TpaBUTAIMOHHOM I0JI€ B XKHUJKOU cpene?

9. KakxoBo Ha3HaueHHE U CYIIHOCTH NPOLIECCa CENapUPOBAHUS?

10. Kaxk onpenenuTs Ipou3BOAUTEILHOCTE cenaparopa’?

11.  Kak onpeaenuTs CKOPOCTb BCILIBIBAHMSI JKUPOBOT'O IIaprKa’?

12. [Tong pnelicTBMEM KakKuUX CHJI HaXOJIUTCA dYacTUIla (KUPOBOM IIIapuK) B
MEXXTApEIOYHOM IPOCTPAHCTBE cenaparopa’?

13. KakoBa TpaekTopusi IBWIJKEHHS KHPOBOrO Imapuka (TBEPAOW 4YACTUIBI) B
6apabane cenapaTtopa?

14.  Kakue mapameTpsl M KaK BIUSIOT Ha IPOU3BOAUTEIBLHOCTD Cemaparopa

15.  Ilpunnun paGoThl U YCTPOICTBO cenapaTopa-CIMBKOOTICTUTEIS.

16. [TpunHtIMTT pabOTHI M YCTPOMCTBO CeMapaTopa-MOIOKOOYUCTUTEIS.

17.  Kakue KOHCTpYKTHUBHBIE OCOOCHHOCTH OTJIMYAIOT CEMapaTopbl CIMBKOOTACTUTEIH
Y MOJIOKOOYHMCTUTENH?

18.  Kakue uenu mpecnenyrioT IpU U3MEIbUEHUH MaTE€pUajioB, IPU COPTUPOBAHUH H
IIPECCOBAHUMU.

19.  HasoBure ycTpoiicTBa 1Js U3MENbUYEHUS, COPTUPOBAHUS, IIPECCOBAHMS.

20. [TepeuncnuTh crocOOBI U3MENTbUCHUS.

21.  Yto 03HaYaeT HOMEP CUTA, )KUBOE CECUCHUE, CTCIICHh H3MENIbUCHUS, KOIPPHUITUCHT
CKaTUsl MaTepuana.

22.  VYKaXuTe IBHXKYIIYIO CUITy COPTUPOBAHUSI.

23. Kakum 00pa3om co3maercs naBjieHUe B MTHEBMATHYECKUX TTpeccax?

24, [Mpunuun paGoTel M YCTPOMCTBO MAIIWH A W3MENbUCHHS, COPTUPOBAHMS,
IIPECCOBAHUS.

25.  VYkaxure TpuUMEpbl TNPUMEHEHHUS YCTPOWCTB Ha MPOU3BOJICTBE, IYTH
MHTEHCU(UKALIMY MEXaHUYECKUX MTPOLIECCOB.

26.  Kakue 1nienu npecneayroT nNpH TEIUIOBOH 00paboTKe MaTepHuasoB.

27. HazoBuTe ycTpoiicTBa 1jis TEMJI0BOM 00pabOTKH MaTeprasoB.

28.  Ilepeuncautb criocoOBI TEMIOBOM 00paOOTKH MaTepHUasoB.

29.  Uro o3Hauaet kKodPUIMEHT pexynepanun?

30.  VYkaxwure IBHXKYIIYIO CHIY TEINIOOOMEHHBIX MPOLIECCOB.

31. KakoBbl MeXxaHH3MBI TIEpeHOCa Terta?

32.  Kakoit ¢pusnueckuii cMbIca uMeeT KO3 (UIIMEHT TETI0NPOBOIHOCTH?

33. KaxoB ¢uzndeckuii cMbICT K03 GUITHEHTA TETTIO0TIAqH ?

34.  Kakoii mporiecc Ha3pIBaIOT TEIUIONEepeiadeli U KaKuM 3aKOHOM OH OIHMCHIBAeTCs?

35. KaxoB ¢uzmdeckuii cMbici ko3 duiinenTa Teronepeaavn?

36. B uém 3akiodaercs CymHOCTh IepeHoca Teria u3rydeHuem?



37. Ilouemy B pacu€rax TEIUIOBBIX IPOLECCOB  HUCIOJIB3YETCA  CPEAHUM
TeMIEepaTypHbIA HANIOP U KaK U OH BBIYUCISETCS?

38. Kakue cxeMmbl JBW)KEHHUS TersioHOocuTenel cymectByor? Kakue TpebGoBaHuUs
HPEIbABIAIOT K TEIUIOHOCUTENSAM U XJIAZJOHOCUTENSAM?

39. Kakue KOHCTPYKIIMHM TEIUIOOOMEHHBIX allapaToB NPUMEHSAIOTCS B IHIIEBON
MIPOMBIIIIEHHOCTH ?

40.  Kakue TeriooOMEHHUKH MO MPUHLUUIY ACUCTBUS OTHOCATCS K CMECHUTENIbHBIM U
KaKHe K IOBEPXHOCTHBIM?

41.  Kakue JOCTOMHCTBA U HEJOCTATKU UMEIOT KOKYXOTPYOHbIE TEIIOOOMEHHUKN?

42. B kakux ciydasx IpUMEHSIOT TeITIOOOMEHHHUKH THIIA “Tpy0da B Tpyoe”?

43.  KakoBbl 0COOCHHOCTH TEIJIONEPEauy B IJIACTUHYATOM TEINIO0OMEHHUKE?

44, [TpuHtMnT paGoThl U YCTPOMCTBO MAIIWH JUIsl MPOIIECCOB TEIUIOBOM 00pabOTKH
MaTepHaoB.

45.  VYkaxure @OpUMEpbl TNPUMEHEHUs YCTPOICTB Ha MPOMU3BOJCTBE, IyTH
MHTEHCU(UKAIIMH TETUIOBBIX MPOIIECCOB.

46.  Kakwue uenu npecieyroT Ipu BeIIAPUBAHUY KUAKOCTEH U KOHJCHCALIMU N1apOB.

47.  Ha3zoBute ycTpoiCTBa 1Jisl BBINAPUBAHUS U KOHICHCALIHH.

48. [Tepeuncnuth crmocoObl BEITTAPUBAHUS.

49.  Kakum o0pa3oM co3zaercs pa3psikeHHEe B BaKyyM-arnapaTtax?

50.  VYkaxwure THUIIbI KOHAEHCATOPOB M KOHAEHCATOOTBOAYUKOB.

51.  KakoBbl Ha3HauU€HUE U CYIIHOCTH NPOLIECCA BbITAPUBAHUS?

52. Kaxkue criocoObl BeITapuBaHUsl CYIIECTBYIOT?

53. Korga cnenyer mpuMEHSATh BBIApUBAHHUE IO Pa3peKEHUEM U KakK CO3HaETCs
BaKyym?

o4, W3 xakux ypaBHEHUM ONPEIENSETCS Macca BBITAPHOM BIIark U pPacXoJ I'PEOILEro
napa?

95. [punuun paGoTel M YCTpOilcTBO 00OpynOBaHMSA JUIsl BBIIAPUBAHUSA U
KOH/IEHCAIlHH.

56.  Vkaxure TpuUMepbl TNPUMEHEHHUS YCTPOWCTB Ha MPOU3BOJICTBE, IYTH
MHTEHCU(UKALMH TEIUIOBBIX MTPOLIECCOB.

57.  Kakue KOHCTPYKIMM BBIAPHBIX ammnaparoB cymiecTBytoT? KakoBo Ha3zHaueHue
Kajopu3aropa, UCrlapuTelis, KoHaeHcaTopa?

58. YUro sBnsercs JIBWXKYILEW CWIOW €CTECTBEHHOM LUPKY/SLIMM U Kak
KOHCTPYKTUBHO 00€CeunBaeTCs HUPKYJIALUOHHBIA KOHTYp?

59. B uéM npuHIMI MHOIOKPaTHOTO BBIIAPUBAHUSA M C KAKOM LEIBIO €ro
OCYILIECTBIISIOT?

60.  OOume cBeACHUS O MPUMEHEHHUHU X0JI0/Ia B MOJIOYHOM ITPOM3BOICTBE.

61.  dusnyeckue OCHOBHI OJIYYEHHS] HCKYCCTBEHHOTO X0JI0AA.

62. Knaccudukanust XomoIuIbHBIX MAITHH.

63. Kaxkwue e npecneayroT npu X0JI0A0CHA0KEHUN TTPEATPUSITHIA.

64.  HaszoBwure ycTpoiicTBa AJIs MOTYYEHHUS XO0JI0/1a HA IPOU3BOJICTBE.

65. [TepeuncnuTh crOcOOBI OXJIAKIACHUS XOJIO0IUIBLHBIX Kamep.

66.  Has3BaTh 0OCHOBHOE 000pPYJOBaHNE XOJIOAMIBHBIX KOMIIPECCHOHHBIX YCTAHOBOK.

67. JlaliTe XapakTepUCTUKy XJIaJareHTaM, MCIOJIb3YEMbBIM B  XOJOJIMJIBHBIX
yCTaHOBKaXx.

68. Kaxkue x;1aioHOCHTENN UCTIONB3YIOT JJISI OXJIKICHUS XOJIOAMIBHBIX KaMep?

69.  Kakue nienu npecneayroT NpH CyIIKe U KPUCTAJUIN3ALNU MaTEPUATIOB.

70.  HaszoBure ycTpoiicTBa AJs CYIIKHM U KPUCTAIIIM3ALMA MaTepHAaJIOB.

71.  IlepeuncauTh ciOCOOBI CYLIKH.

72.  YKaXuTe IBIXYIIYI0 MACCOOOMEHHBIX MPOIECCOB.

73.  Kakum o0pa3om HarpeBaeTcs BO3yX, HECOOXOAUMBIN JJISl CYIIKH MaTepHaloB?



74. [Ipunuun pa®oThl U YCTPOWCTBO 00OpPYIOBAaHUS JUISl CYHIKH U KPUCTAILIM3AIUU
MaTEpUANIOB.

75.  VYkaxure TpuMepbl NPUMEHEHHS YCTPONCTB Ha IPOU3BOJCTBE, IIyTH
WHTEeHCU(DUKAIIUA MacCOOOMEHHBIX TTPOIIECCOB.

76. B uém cymHOCTb Ipoiiecca CyIKu?

77. KakoBa posib Bo3yxa B KOHTAKTHOM M KOHBEKTUBHOM CYIIKE?

78.  Kakue mapaMeTpsl XapakTepU3yIOT COCTOSIHUE BIaKHOTO BO3/[yXa M KaKOBa CBA3b
Mexay Humu? (OTpasuth Ha [-X nuarpamme)

79. C noMomplo KakMX YpaBHEHHUH pacCUMTBHIBAIOTCS: Macca YyAaJIEHHOW BIard,
pacxojl BO3/1yXa M TeIula Ha CyLIKy?

80. Uem pAeHCTBUTENbHBIA NpPOIECC CYIIKA OTIUYACTCS OT TEOPETUUYECKOro?
(IToxazarp Ha I-x muarpamme)

81.  Yro sBHsieTcs ABMXKYLICH CHIION mporecca CyKu?

82.  Kakue KOHCTPYKIMM KOHBEKTMBHBIX CYILMJIbHBIX YCTAHOBOK IPHUMEHSIOTCS Ha
IPEIIPUATHIX MOJIOYHOM MPOMBIIIIEHHOCTH?

83.  Kakue n3BeCTHBI KOHCTPYKIIMM KOHTAKTHBIX CYIIMIIOK?

84.  Kakue npoayKThl CyIIaT B paCIbUINTEIBHBIX CYIINIKaX?

85.  Ilouemy B psize ciiy4aeB MPUMEHSIOT JBYXCTYMEHYATYIO CYIIKY?

IIpuMepbl KOHTPOJIBHBIX padoT

3ananme 1

Onpenenutb abCOMIOTHOE THAPOCTATUYECKOE JaBIIEHHWE Ha JHO pe3epByapa, B KOTOPBIN
HaJuTa Boja yaeabHbIM BecoM 1000 KF/Ma, IIPU BBICOTE KUJIKOCTU 2M.

3aganue 2

Omnpenenuts U30BITOYHOE AABIICHHWE, KOTOPOE MCHBITHIBACT BOJOJIA3, HAXOJSIIMICS Ha
rryoune 10 m.

3aganue 3

[To Tpy6onpoBoay auamerpom 270%10 MM mepekaunBaeTcs Boja ¢ pacxogom 150 M/
Onpenenuth CKOPOCTh BOJBI B TPYOE M PEXKHUM €€ TBUKCHHSL.

3anauue 4

B nBa coobmaromuxcst cocy/ia HAJIUTHI IBE dKUAKOCTH, YACIbHBIN BEC MepBOit 0,9r/CM3 ,a
npyrou 1 r/em®. PasHoctb MEXy YpPOBHSMH >KHAKOCTEW coctaBisieT 10 cMm. Omnpenenutsb
paccTosiHUA 10 IIOBEPXHOCTEH KUIKOCTEH OT I'PaHULIbI pa3/ielia KUIAKOCTEH.

3ananue 5

Benson ¢ pacxomom 200 T/uac u cpexneir Temmeparype 40°C moctymaer B TpyOHBIi
My40K OJHOXOJOBOTO KOXYXOTpPyO4yaTOro TEIIOOOMEHHHUKA, cocTosmero w3 717 T1pyd
nruamerpoM dxd = 20x2 mm. OnpeaenuTb CKOpoCcTh OeH30i1a B TpyOax TpyOHOTrO MydKa U pexuM
€ro JIBI)KEHHUS B HUX.

3aganue 6

Ha tpy6onpoBoae nmeercs nepexos ¢ auamerpa 50 mm Ha nuamerp 100 MM (IuameTpbl
BHyTpeHHue). [lo TpybonpoBoy ABMXKETCA Boja, umeromas temnepatypy 20°C. E€ ckopocts B
y3koM cedeHud 1,5 m/c. OnpenenuTb: 00bEMHBIN U MacCOBBIN PACX0JIbl BOJBI, CKOPOCTh BOJIBI B
HIMPOKOM CEYEHUU; PEKUMBI TEUEHHUS B Y3KOM U IIUPOKOM CEUECHHSIX.

3aganue 7

Kakoro nmmamerpa nmomkHa OBITH B3siTa TpyOa, 4ToOBI mpu pacxome 3500 i/c
obecreunBasiach CKOPOCTh TeUeHHS kxuakoctu V = 20 m/c.

3aganue 8

OnpenenuTh MOTEPHU HAIOPA IO JTMHE TPYOOmpoBoa, eciiu ero auameTp 120 mm, auHa
3000 M, ckOpOCTh ABIKYIIEHCS KUIKOCTH 1,5 M/c, 00beM mepexadnBaeMoit skuakocta 10 Ma/q,
ecii TpyOOIPOBO UMEET JIBa TIOBOPOTa 1o yritoM 90° u 1Ba KpaHa, OJIMH OTKPBIT MOJHOCTBIO,
apyroi Ha 30°.

3aganune 9
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Onpenenutb CKOPOCTh BCIUIBIBAHUS >KAPOBOrO IIApUKa AMAMETPOM 2,5 MKM MpH
temneparype 45°C B cemaparope-CIMBKOOTAECIUTENE MPOU3BOAUTENLHOCTEI0 1000 11/4, npu
panuyce 6onpiioi Tapenku 20 cM U paanyce Manoi tapenku 10 cm.

3aganmue 10

Onpenenuts MPOU3BOIUTENBHOCT CENApaToOpa-CIMBKOOTIAEINUTENS, €CIM TEMIEpaTypa
cenapupoBanus cocrasiasger 40 °C, uucino oOoporoB 6Gapabana cemaparopa 162 06/c,
ko3 duuueHt mnonezHoro aeucTBus 60%, auameTrp KUpOBOro Imapuka 1,5 MKM, AHaMeTp
OOJIBIION TapenKH 8,5 CM, TUaMeTpP MajIoi TapeIKH 5 CM, yroj HakjaoHa Tapeiku 30°.

3ananue 11

Onpenenuth KOd(PUIIMEHT TOJIE3HOTO JACHCTBUS Oapabana cemapaTtopa. Ecmm ero
npousBoauTeabHOCTE  1000001/4, Temmneparypa cemapupoBanus cocrasiser 43 °C, gmcio
obopotoB Oapabana cemaparopa 180 o00/c, nmuamerp >KUPOBOTO IIapukKa 2,5 MKM, JHAMETP
G010l Tapenku 19 cMm, IuaMeTp Maoi Tapeniku 8,5 ¢M, yroyl HakJIoHa Tapesiku 45°,

3aganue 12

Paccuntarp  macTMHYaTyr0 — OXJAAMTENbHYIO  ycTaHOBKY  Mapku  OOT-M
pou3BOAMTENLHOCTEIO 3000 11/4, ecnM HavanpHas Temmeparypa Mojoka 20°C, xoHeuHas
Temrieparypa Mosioka 4°C, HauanmbHas Ttemreparypa xojomHoi Bomsl 10°C, HauaigbHas
TeMneparypa paccoia -5°C, KpaTHOCTb XOJOAHOM BOIBI 3, KPaTHOCTh paccona 2.

3ananmue 13

PaccunTaTh miuacTMHYATYI0 MacTEPU3aAlMOHHO-OXJIAIUTENIbHYIO YCTaHOBKY Mapku OITY-
10 mpoussoaurenbrocThi0 10000 71/4, ecnu HavambHas Temreparypa Mosioka 5°C, KOHe4Hast
temneparypa Mojoka 4°C, temneparypa cenapuposanus 40 °C, TeMneparypa nacrepusanuu 76
°C, koo durent pexynepaiuu 82%, HadajabHas TEMIEPATypa X0J10aH0i Boasl 8°C, HavanbHas
TeMneparypa JeasHoi Boasl 2°C, KpaTHOCTh ropsueil Boabl 4, KPaTHOCTh XOJNOIHOW BOIBI 3,
KpaTHOCTb paccosia 2.

3aganune 14

PaccuuTarh mMOBEpXHOCTH TEMJI000MEHa IBYXIMIIMHAPOBOIO TPyOUaTOro macrepusaropa
JUIS MOJIOKA, €CITH JUTMHA TPYyOOK cocTamiseT 120 cMm, auameTp MaiblX TPYyOOK 2 ¢M, AHAMETP
60bINX TPYOOK 4 CM, KOJIMYECTBO MANIBIX TPYOOK 8 M KOJMUYECTBO OOJIBIINX TPYOOK 4.

3aganue 15

Paccuutats u momoOpaTh BakyyMm-ammapar aisi crymieHus 40 T MoJoKa ¢ MaccoBOM
noneit cyxux BemectB 11,2% 1o koHueHTpauuu cyxux BemecTB 72%. Bpewms sddexTuBHON
paboThI BaKyyM-arapaTa MpuHATh 7 9acoB.

3aganue 16

Paccuutath u momoOpaTh BakyyM-ammapar JJsi CTyHIeHHs 65 T MOJoKa C MacCOBOM
noneit cyxux BemecTB 8,2% 10 koHUeHTpanuu cyxux BeuiecTB 46%. Bpems addexruBHOM
paboThl BakyyM-anmnapaTa NpuHTh 14 yacos.

3aganme 17

PaccuuTath 1 mogo0paTh BaKyyM-amnmapar Ui CTyHIeHUs 00€3)KUPEHHOT0 MOJIOKa, ClIn
Macca IIeJIbHOTO MoJioka coctaBisier 60 T. MaccoBasi 10oJeii CyXuX BEIIECTB B 00€3KUPEHHOM
MOJIOKE JI0 CTyLIeHHUsl cocTaBisieT 8,5% , a KOHLEHTpalus CyXHX BELIECTB IMOCJE CryILEHUs
coctaBut 48%. Bpems s dexTuBHOM paboThl BakyyM-anmapaTa NpuHATh 14 4acos.

3ananmue 18

Paccuntate m momoOparh CYIIWIKY /Ui MOJIOKA, €Ciu Macca ero cocraBisier 40 T.
MaccoBast 10y1eli CyXUX BEILECTB B MOJIOKE JI0 CYIIKH cocTaBisieT §,4% , a KOHIIEHTpALus CyXuxX
BEIIECTB Mociie crymeHust coctaBut 95%. Bpems s@dextuBHON paboThl BakyyM-ammapara
IIPUHSATH 7 4acoB.

3aganue 19

PaccuuTath ¥ mono0park CymMIKY JUIsl 00€3)KUPEHHOTO0 MOJIOKA, €CIH Macca LeJIbHOro
MoJtoka coctasisier 60 T. HaganbHass MaccoBast TOJIsl CyXHX BEIIECTB B 00€3)KUPEHHOM MOJIOKE
cocraBnsieT 8,2% , a KOHLEHTpalMs CyXMX BELIECTB IOCIE CYIIKH cocTaBUT 96%. Bpewms
3¢ pexTUBHOM pabOTHI CYIIUIKH MPUHATH 14 4acos.
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CYILKH: TEMIIEpATypa BO3ayXa o cyxoMy TepMomMeTpy 20°C, Temmeparypa Bo3ayxa o MOKPOMY

3aganne 20

Paccuurats, ncnons3ys ganssle I-X 1uarpaMMel, pacXoJ BO31yXa U KOJIMYECTBO TEILIOTHI
Ha CYIIKY, €CJIM IPOU3BOAUTENBHOCTh cynniiki 500 Kkr ncnapeHHol Biaru B yac. Ilapamerpsl

tepmomeTpy 15°C, Temmeparypa Bo3ayxa nocie kaaopudepa 180°C, oTHOCHTEIBHAS BIaXKHOCTh
Bo3ayxa 20%, morepu Teria B OKpyxkarouryio cpeay — 15%.

IIpumepHbIe TeCTOBbIE 33 JaHUSA

NoNo Tekct BapuanTel
/1 3aJIaHus OTBETa
A. bopMoBaHUE TITACTHYHBIX MAaTEPHUATIOB, yIaJICHUE BIIaTH,
YIUIOTHEHHE
1 Vka3arth 11einu b. paszaeneHue HEOTHOPOIHBIX CUCTEM Ha COCTABIIAIONINE UX
MIPECCOBAHUS: KOMITOHCHTBI
B. wu3BieueHHe BenecTBa U3 pacTBopa.
I'.  npoOGneHue ChITy4Ynx MaTepruaioB
A. KOJIMYECTBO MPOAYKTA, MPUXOIAIICECS HA SAUHUILY 00beMa
BCIICCTBA.
b. kommdecTBO BemecTBa B 00beME PaCTBOPUTEIS
Urto Takoe pacxon v
2 o B. o00BeM XKuaKOCTH, IPOTEKAIOIINI Yepe3 )KUBOE CEUCHHUE B
KHIKOCTH
€MHUILY BPEMEHHI
I'. o0beM KUIKOCTH, TPUXOASAIINICST Ha CIMHHUILY MaCChI
BEIICCTBA
Vkazats guamerp | A. ot 0,1 10 HECKOJBKHX MKM
3 nop memopansl | b. ot 0,01 1o 0,1 Mmxm
npu oopatHoM | B. ot 1 MkM u Gosee
ocMmoce I'. ne npesbimaet 0,01 MkM
Bmuser mu A. B 3aBUCHMMOCTH OT BPEMEHHU rojia
U3MEHEHUE b. na
4 JaBJICHUS HA B. Her
TeMmnepaTypy
KMIICHUS I'. B 3aBHCHUMOCTH OT U3UUYECKUX CBOWCTB YKHJIKOCTH
KUIKOCTH?
A. yaneHus BJIard U3 BeIlIeCTBa
b. pazaenenue ogHOPOIHBIX )KUAKUX CMECEH, COCTOSIIIUX U3
[Teperonka HECKOJbKMX KOMIIOHEHTOB, B3aMHO PACTBOPUMBIX JIPYT B IpyTe
5) pacTBOpOB — 3T0 | B. mepemMenieHue xuaIKoCTeN U3 OJTHOTO pe3epByapa B Ipyrou
rpoiiecc: I'. morjomeHus 0JHOr0 Wi HECKOJIBKMX KOMIIOHEHTOB 13 CMECHU
razoB, IapOB WU KUJKUX PACTBOPOB MOBEPXHOCTHIO TBEPAOTO
BEIICCTBA
Kakue nerwxkymue | A. cuia TsSDKECTH, IEHTpOOeKHAs CUjla, CHTa
CHUIBI AJIIEKTPOCTATUYECKOTO MOJIS
6 UCIIONB3YIOT IPU | b. pa3HOCTH TaBJICHHI
pas3ziesicHuU B. pasHocThs Temmneparyp, cuia TIKECTH
HEOUIOPOIBIX I'. ynbpTpa3ByKOBBIE KOJICOAHUS
cucTeM?
[Touemy B A. 3a cYeT BpalleHUs KopIyca IUKIOHA
[UKJIOHE b. 3a cuer BpameHus jonacreld BHYTpH LIMKIJIOHA
7 BO3HHUKAET B. 3a cuer cunnl TSOKECTH
neHTpobexxkHas | I'. 3a cueT TAHIreHIMAIBHOTO MOABOAA CMECH K
cuia? HAJIMHAPUYECKOMY KOPIYCY ITUKIJIOHA
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Kakue memanku | A. AKOpHBIE
8 BpalIaoTcs ¢ b. nmponennepusie
OobIei B. nonacthbie
94acTOTOM? I'. pamubie
Kakoii map npu | A. mociie TepMOKOMITpeccopa
pabote BakyyM- | b. mociie 6110ka 9)KEKTOPHBIX HACOCOB
9 anmnapara B. nmostydeHHbI IpU KUTIEHUU PACTBOPOB
Ha3bIBACTCS . .
BTOPHUHBIM? I'. mocrynaromuii U3 KOTEJIbHOMN
A. uis ToepKaHusl pa3HOCTH JIaBJICHUS B KOHIEHCATOPE U
Perynupyromuii | ucnapurene
BEHTUJIb b. 4 cxxatus nmapoB XJlaJareHra
10 XOJIOIUIBHON B. nns xoHpeHcanuu napooOpa3HOro XjiaJareHra
KOMITPECCUOHHOM
YCTaHOBKH I'. nyist OTHATHS TETIOTHI U3 OXJIAXK1aEMOT'0 TOMEIICHUS
NpeJHa3HAYEH:

7. Y4eOHO-MeTOoAMUYECKOE U HH(POPMALIMOHHOE 0O0ecnievyeHrue THCIMTIINHBI

a) OCHOBHasI JIUTEPATypa

1. I'me3nwioBa, AnHa HMBanoBHa. Ilpomecchl W amnmaparbl NUIIEBBIX MNPOU3BOJICTB
[DnexTpoHHBIH pecypc] : yueOHuK u npaktukym st CI1O / A. W. Tuezaunosa. - 2-e u3., nep. u
JIOTI. - DJEKTpOoH.AaH. - Mockaa : FOpaiit, 2023. - 270 c. - (IlpodheccrnonansHoe oOpa3oBaHue). -
Pexxum noctyna: DnekTpoHHO-0uOnmuoTeuHas cucrema FOpaiiT, Ui aBTOpH3. MOJIb30BaTENeH

Buenrnsis ceputka: https://urait.ru/bcode/516046

2. Tpoueccel u ammapaThl. PacdueT W TpPOEKTUpOBAaHWE ammapaToB JUIsl TEIJIOBBIX U
TEIJIOMaCCOOOMEHHBIX MPOIECCOB [ DIEKTPOHHBIN pecypc] : yueObHoe mocobue st By30B / A. H.
Octpuxos, B. H. Bacunenko, JI. H. ®ponosa, A. B. Tepexuna. - 3-¢ u3n., crep. - DIEKTPOH.
nan. - Cankr-Ilerepoypr : Jlawp, 2022. - 440 <c. - Buemnsas — ccpuika:
https://e.lanbook.com/book/264221

3. BobmukoBa, T. B. Ilpomeccsl m anmapaThl MHUIIEBBIX MPOW3BOICTB [DIIEKTPOHHBIN
pecypc] : yae6Hoe mocobue mns cro / T. B. Bo6mukosa, C. H. IllneixoB, A. B. Ilepmsikos. -
Onektpon.gad. - Cankr-lIlerepOypr : Jlans, 2020. - 204 c. - (Cpennee mpodeccHoHAIBHOE
oOpa3oBaHue). -

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

4. Tlpomeccsl W ammapaThl MHUIIEBBIX MPOU3BOACTB U OHMOTEXHOJOTHUHU [DIEKTPOHHBIH
pecypce] : yaedHnoe nocobue mis cro / [I. M. bopoxnynun, M. T. lllyn6aesa, E. A. Cadonona, E.
A. Baraiinesa. - 2-e u3., crep. - QnektpoH.naH. - Cankr-IlerepOypr : Jlans, 2023. - 292 c. -

Buemnsis cepika: https://e.lanbook.com/book/305954

5. Ilpomecchl U anmapaThl MUIIEBOM TEXHONOTUU [DJEKTPOHHBIN pecypc] : Y4eOHHK A
cro / C. A. bpenuxun, A. C. bpenuxun, B. I'. ’)KykoB [u ap.] ; mox pen. C. A. bpeauxuna. - 2-¢
u3l., crep. - OnekrtpoH.gaH. - Cankrt-IlerepOypr : Jlaws, 2023. - 544 c. - (Cpennee
npodecCuoHAIbHOE 00pa3oBaHuE). -

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

6. [TeneBuna, JI. ®@. IIporecch u anmapatsl [ DneKTpOHHBIN pecypc] : yueonuk / [TeneBuna
JI. @., IMumunenko H. U. - 2-e u3a., ucnp. - Dnekrpon.gad. - Cankr-IlerepOypr : Jlans, 2020. -
332 c. - (Cpennee npodeccuonaabHoe 00pa3oBaHue). -

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

Meronnueckue ykazaHus:
7. Ilpoueccsl M anmapaThl MHUIIEBBIX MPOU3BOJICTB [DIEKTPOHHBIA PECYpC| : METO..
yKa3aHUs K BBIIOJHEHUIO J1Ia0OpaTOpHBIX paboT Ui CTYAEHTOB, OOYyYarOIIMXCS 10

13


https://urait.ru/bcode/516046
https://e.lanbook.com/book/1473454

CHEHUALHOCTH cpenHero npodeccnoHanbHoro oopazoanust 19.02.07 TexHonorus MOioOKa U
MOJIOYHBIX TIpOAyKTOB / MmuH-BO cen. xo3-Ba P®, BI'MXA wum. H. B. Bepemaruna,
Texnonornueckuit Qax., Kad. Tex. obopynmoBanms ; cocr.. A. W. I'me3gmnosa, 0. B.
Bunorpanosa. - OnektpoH. nas. - Bonorga ; Monounoe : M1 BIMXA, 2022. - 80 c. - Cucrem.
tpeboBanus: Adobe Reader

Bremnsis ceputka: https://molochnoe.ru/ebs/notes/3016/download

8. KoHBekTuBHas cylka [DJIEKTPOHHBIM pecypc] : METoH. yka3. s CTyA. IO Harp.
noarot.: 19.03.03 [IpoaykTel mUTaHUS )KUBOTHOTO NpoucxoxaeHus, 15.03.02 Texnomornyeckue
MaluHbl U obopynoBanue u MaructpoB: 15.04.02 -  TexHoIOTMYECKHME MAIIUHBI U
obopynoBanue / M-Bo cenbckoro xo3-Ba Poc. @enepannu, Bonoronckas [MXA, TexHod. ¢ak.,
Ka¢. texnon. obopya. ; [pa3pad.: A. U. I'me3nunosa, B. A. IlloxanoB]. - DieKkTpoH. AaH. -
Bonoraa ; Monounoe : ®I'BOY BO Bomnoroackas 'MXA, 2018. - 49 c. - CucreM. TpeOoBaHUS:
Adobe Reader Buemnsist cebuika: https://molochnoe.ru/ebs/notes/1757/download

9. TeruioBo# pacyeT TEIIIOOOMEHHBIX ammapaToB ¢ TPyOUaTOH MOBEPXHOCTHIO HarpeBa
[D7eKTpOHHBIH pecypc] : METOANYECKHUE yKa3aHHs 110 HAIPaBJICHUSIM ITOATOTOBKH OaKajIaBpoOB :
19.03.03 «lIponykThl nHUTaHUsS >KUBOTHOTO TpoucxoxiaeHus» 15.03.02 «TexHomornueckue
MalluHbl M o0opymoBaHue» W MaructpoB : 15.04.02 «TexHojoruyeckue MamuHbl U
obopynoBanue» / [A. W. I'mesgmioBa] ; Mun-Bo cen. xo03-Ba P®, Bomoroackas I'MXA,
Texnonornueckuil dax., Kad. tex. odopynoBanus. - DnekTpoH. naH. - Bomoraa ; Monounoe :
®I'BOY BO Bonoroackas TMXA, 2018. - 32 ¢. - Cucrem. TpeboBanus: Adobe Reader

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

0) 10MOJIHUTEIbHASA JIUTepaTypa

1. [Ipomecchl M ammapaThl NMHINEBBIX MPOU3BOJACTB M OuorexHonoruum / JI. M.
Boponymun, M. T. lllyn6aesa, E. A. Cadonosa, E. A. Baraiinesa. — 2-e usn., crep. — CaHKT-
[TerepOypr : Jlanb, 2023. — 292 ¢. — ISBN 978-5-507-46311-4. — TekcT : 371EKTPOHHBIN //
Jlanb : anexTpoHHO-OMOMMOoTeuHas cucrema. — URL: https://e.lanbook.com/book/305954

2. [Ipouiecchl 1 anmaparsl NUILEBBIX TPOU3BOJCTB [ DNEKTPOHHBIN pecypc| : METO.
yKa3aHUsA K BBINOJHEHUIO JA0OpaTOpHBIX paboOT A CTYAEHTOB, OOYYaroIIMXCS IO
CIICIIMABHOCTH CpeHero mnpodeccuoHanbHOTO oOpazoBanus / MwuH-BO cen. xo03-Ba P®,
BI'MXA um. H. B. Bepemaruna, Texnonornueckuii dak., Kad. rex. obopynoanus ; coct.: A.
N. I'neznunona, }O. B. Bunorpanosa. - OnekTpoH. nad. - Bosnoraa ; Monounoe : U1 BITMXA,
2022. - 80 c. - Cucrem. TpeboBanus: Adobe Reader

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

3. [Ipouecce! u ammapaThl MUAMIEBBIX TPOU3BOJCTB U OMOTEXHOJIOTHH [ DIEKTPOHHBIN
pecypce] : yaeonoe nocobue mis cro / [I. M. boponynun, M. T. lllyn6aesa, E. A. Cadonona, E.
A. Baraiinesa. - 2-e u3., crep. - QnektpoH.jnaH. - Cankr-IlerepOypr : Jlans, 2023. - 292 c. -

Buemnsis cepika: https://e.lanbook.com/book/305954

4. [Iponecch U anmapaTsl MUIIEBON TEXHOJIOTUH [DJIEKTPOHHBIN pecypc] : yueOHUK
st crio / C. A. bpenuxun, A. C. bpenuxun, B. I'. ’)KykoB [u ap.] ; mox pen. C. A. bpenuxuna. -
2-¢ u3n., crep. - OnekrtpoH.naH. - Caskt-IlerepOypr : Jlaws, 2023. - 544 c. - (Cpennee
npodecCHoHAIbHOE 00pa3oBaHUE). -

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

5. [TeneBuna, JI. @. Ilpomeccsl u anmaparsl [DJIEKTPOHHBIN pecypc] : ydeOHHK /
[enesuna JI. @., [Mununenko H. U. - 2-e u3a., ucnp. - Dnekrpon.nan. - Cankr-IletepOypr :
Jlansb, 2020. - 332 c. - (Cpennee npodeccrnoHanbHOE 00pa3oBaHue). -

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

B) MporpamMMHoe odecrieuenne 1 UHTepHeT-pecypchl

- Omneparmonnas cucrema Microsoft Windows

- Oducuerii maker Microsoft Office Professional, OpenOffice, LibreOffice
- Tabnmuunsiii pexakrop Microsoft Office Excel
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- TexcroBsiii penaktop Microsoft Office Word

- Pemakrop npesenrarmii Microsoft Office Power Point

- Wurepuer-opaysep Sunekc.bpaysep, Google Chrome, Mozilla Firefox, Internet
Explorer, Opera

— [ouToBas nporpamma Mozilla Thunderbird

- IIporpammer mnst tectupoBanusi SunRav  TestOfficePro 4.8, KonTtponbHo-
tecroBas cucremMa KTC Net 3

— Cpencta antuBupycHoi 3anuthl Kaspersky Endpoint Security

— Cuctema ympasienuss odydernem MOODLE (OOGpa3oBarenbHbIN moOpTanm) —
pexxum gocryma: https://moodle.molochnoe.ru/

— OneKkTpoHHbI OuOmmoteunslii karagjor Web HWPBUC - pexum moctyma:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

— DNeKTpOHHBIE OMOINOTEUHBIE CHCTEMBI:

OBC JIAHbD - pexxum nocryna: https://e.lanbook.com/
OBbC Znanium.com — pexxuMm goctymna: http://znanium.com/
OBC FOPAMT - pexum gocryma: https:/biblio-online.ru/

o ObC  @®I'bOY BO  Bomorogckas I'MXA -  pexuM  jgocrymna:
https://molochnoe.ru/ebs/

— Hayunslie 6a3bl JaHHBIX:

(elNelNe

o] Web of Science xommanum Clarivate Analytics - pexum nocryna:
http://webofscience.com/

o] Scopus — pexxum nocryma: https://www.scopus.com/home.uri

o] Proquest Agricultural and Ecological Science database — pexum npocryma:

https://search.proquest.com/

- ITouckoBbie cuctembl MTHTEpHETA:
Sunmexc — pexxum goctyma: https://yandex.ru/
Pambnep — pexum pocryma: https://www.rambler.ru/
[Mouck@mail.ru — pesxum gocryma: https://mail.ru/
Google — pexxum goctyna: https://www.google.ru/

O 00O

IIpodeccuonanibHOe MporpaMMHoOe o0ecnedyeHne, HCMoJb3yeMoe B 00yueHne

- Kypc BupTtyanbHbIX J1abopaTopHbIX padoT «lIpolecchl W anmapaTbl MUIIEBBIX
npou3BoAcTBY (web-Bepcust) — pexxum nocryna: http://www.labrab.ru/vgmha/
— [Iporpammer apxuBanuu 7-ZIP

8. MaTepuajibHO-TeXHHYECKOe o0ecneyeHne TUCIHMINHbI

Peanuzanuss y4eOHOW AMCHUIUIMHBI TPEANONaraeT Hajduuue Y4YeOHBIX KaOWHETOB;
naboparopun «IIporecch u anmaparbi».

ObopynoBanre y4eOHOTO KaOuWHETa M pabouyux MecT KaOWHeTa: TJIaKaThl, , TAOIUIIBL,
KaJIbKYJISTOD, ayJJUTOPHAs JTOCKa

Texuuueckue cpencTBa 00ydeHUs: KOMITBIOTEDP, MyJIbTUMEANNHHAS anmaparypa.

O6opynoBanue J1abOpaTOpUu U pabOINX MECT

JlaGopatopus Nel1107, ocHanienHast mpubopaMu 1 000pyI0OBaHUEM:

®  ycraHOBKa JlaboparopHas «TermmooOMeHHbIE anmapaThl»,

®  ycraHoBKa jJabopaTtopHas «Hacock»,

® ycraHoBKa jJabopaTtopHas «IIceBaooxmKxeHue,

" cemapaTrop-CIMBKOOTICIUTEND;

®  yCTaHOBKA JUIS U3yYEHHs TMpPOIecca OTCTAUBAHUS;
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"  TerI00OMEHHUK THIa "Tpyba B TpyOe";

® KOHBEKTHBHAas CYIIMIIKA;

"  [apOoCTPYHHBIN HACOC;

®  [EHTPOOESKHBIN HACOC;

" ncuxpomerp MB - 4M;

®  cyerunk Boasl OAXKM 209 001 IIC;

"  TerI00OMEHHBIE TUIACTHHBI I TUIACTUHYATOrO anmapara;
®  KaJopH3aToOp BaKyyM-BBIIAPHOTO armapara;

®  CeKyHIOMep, IITaHTeHLIUPKYJIb, MEPHbIE EMKOCTH.

JlaGopatopusi  Nel109, ocHamieHHast MPOrpaMMHBIM O00€CTIEUYCHHEM JJIsl IPOBEACHUS
BUPTYJIbHBIX JJAOOPATOPHBIX PaboOT:
«M3ydyeHnue nmporuecca nepeMenBaHus»;
«M3y4eHne MpoueccoB HarpeBaHus U peKylepanuu TEIIOThD;
«HccnenoBanme pabOThI IBYXKOPITYCHOM BBIMTAPHON YCTAHOBKNY;
«MccnenoBanue npoluecca pacCubUINTEIbHON CYIIIKK.

9. O6ecneuenue oopazoBanus ais jJun ¢ OB3

Jlnis obecniedenust 00Opa30BaHUS WHBAIHMIOB U JIUI[ C OTPAHHMYECHHBIMA BO3MOKHOCTSIMH
3JIOPOBBSl peayin3alysl AUCHUIUIMHBI MOKET OCYUIECTBIIATHCA B aIallTUPOBAHHOM BHUJE, UCXOJs
U3 HHIWBUIYaTbHBIX TMCUXO(U3MUECKUX OCOOCHHOCTEH W TO0 JMYHOMY 3asBICHUIO
oOyu4aromerocs, B 4aCTU CO-3/IaHUs CHIEIUATbHBIX YCIOBHIA.

B crmernuanpHble yCIOBHS MOTYT BXOIUThH: TPEIOCTaBICHHE OTACIBLHOU ayIUTOPHH,
HEOOXOUMBIX TEXHUYECKHX CPEACTB, MPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOLIETO HEOOXOAUMYIO
TEXHUYECKYIO TTOMOIIb, BBIOOP (hOPMBI TIPEIOCTABICHUSI HHCTPYKIIUU 10 TMOPSAKY MPOBEICHUS
TEKYIIer0o KOHTPOJS M MPOMEXKYTOUHOM aTTeCTallid, HCIIOJIb30BAHUE  CHEIHAIbHBIX
TEXHUYECKUX CPECTB, MIPEIOCTABICHNE TIEpEePhIBA ISl PUEMa ITHIIH, JIEKAPCTB U JIP.

Jlig 5y ¢ OrpaHUYeHHBIMH BO3MOXHOCTSMHU 370POBbsSI IIPEyCMOTPEHA OpTaHU3allMs
KOHCYJIbTALIMM C UCIIOJIb30BAHUEM DJIIEKTPOHHOMU IMOYTHI.

Y4eOHO-METOANYECKUE MaTepuajbl I CAaMOCTOATEILHONH pabOThl O0YYalOMUXCs W3
YKCJla MHBAJIKUJIOB U JIML C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUUYEHUSIM HX 30POBbS U BOCIIPUATHS HHPOPMAIUH:

JUJis U1 ¢ HapYIICHUSIMH 3PECHUS:

— B IIeYaTHOU popMe YBETUICHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

Jlnig U1 ¢ HapyIISeHUSIMU CyXa:

— B I1e4aTHoO (opme,

— B popMe JIEKTPOHHOTO TIOKYMEHTA.

JUJist U1 ¢ HapYIICHUSIMA ONIOPHO-JIBUTATEIILHOTO amnmapara:

— B IIe4aTHOM ¢opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
00yJaromuxcs.
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