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[Iporpammy cocraBmi(u):
KaHO. mexw. HayK, 0oy., benoe Eszenuil Jleonuoosuu

[pu pazpaboTke pabodeii mporpaMMbl TUCIHATUTHHEL (Moyas) "TIporecch n anmapatsl" B OCHOBY HOJOXKEHBI:

1. denepanpHBIIl TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHAAPT BBICIICTO O0pa3oBaHHMs - OakajgaBpuaT MO HAIPaBICHUIO
moxrotoBku 35.03.06 Arponmkenepus (npuka3z MunoOpraayku Poccun ot 23.08.2017 1. Ne 813).

2. YueoOnslii ian: Hanpaenenue noarotosku 35.03.06 ArponHxeHepus
HanpagnenHocts (npoduis) MamuHel U 000pyIAOBaHUE Ui XPaHCHHS M NEPePaOOTKU CEIbCKOXO3SIMCTBCHHOM MPOIYKIIHH,
onobpennsii Yuensim coetom ®I'BOY BO Uysamickuit [AY ot 17.04.2025 r., mpoTokon Ne 14,

PabGouast mporpamma JUCHMIUTUHBI (MOIYNS) MPOXOJUT COTJIACOBAHHME C HCIOJIb30BAHMEM WHCTPYMEHTOB DJIEKTPOHHOM
HH(POPMAIIMOHHO-00Pa30BATENBHO Cpe/ibl Y HUBEPCUTETA.

COI'JTACOBAHO:

3apenyromuii kadeapoit Mapaapses C.H.

3aBemyromuii BeImyckatomeil kadeapoit Mapaapres C.H.
[Ipencenarens MeToandeckoit komuccun akynprera 'aBpuinos B.H.

JupexTop HaydHO-TeXHIYECKOH OnbmmoTekn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1

- OCBOCHHUE ITPOIICCCOB MUIIEBLIX TPOU3BOJCTB,

1.2

- (I)OpMI/IpOBaHI/Ie 0a30BBIX 3HAHHUH 10 TCOPETUICCKUM OCHOBaM  IIPOLECCOB, MIPOTCKAOIINX B IHUIIEBOM
TIPOMBINUICHHOCTH,

1.3

- (opmupoBaHme 6a30BBIX 3HAHWH IO3BOJIIOMINX IIPOAHANN3UPOBATH W PACCUUTATEH ITIPOIECC, ONMPENCTUTh ONTHMAaIbHEIC
KOHCTPYKTUBHBIE [1aPAMETPHI allllapaToB;

1.4

- ¢opmupoBaHue 0a30BBIX 3HAHMI JOCTATOYHBIX MJISI CAaMOCTOSITEIFHOTO KPHUTHYECKOTO OCMBICIHBAHUS JCHCTBYIOIIHX
TEXHOJIOTHI 1 000pyJOBaHHUS;

1.5

- (hopmupoBaHKEe 0a30BBIX 3HAHMH, JAIOIIUX BO3MOXKHOCTH IUISI COBEPILICHCTBOBAHHS IIEPENOBBIX CHCTEM DETYIHPOBaHHS
U YIIPaBJICHHUs TEXHOJIOIMYECKUMH IIPOLIECCAMU M BBIXOJUTh HA ONTHMAJIbHBIC YCIOBUS MX IIPOBEACHUS;

1.6

-IpuoOpeTeHNe HABBIKOB A pa3pabOTKM yCTPOICTB MalllMH U amlnapaToB, Ul BBHIUUCIEHHS HX ONTHMANBHBIX Pa3MEpOB,
SHEPTO- U METAJNIOEMKOCTH, UX SKOHOMHUYECKOH 3(D(PEKTHBHOCTH.

1.7

Teoperndeckue 3HAHMS M TPAKTHYECKUE HABBIKM, IOJYYEHHBIC CTYJCHTAMH TP M3YyYCHUM MUCLMIUIMHBI, JOJDKHBI OBITH
HCTIONTB30BAaHBl B TPOIECCe W3YYEHMS IOCIEAYIONIMX UCHUIDIMH IO y4eOHOMY IIaHy, TPH MOATOTOBKE pedepaTos,
KyPCOBBIX PabOT, BHIIIOTHEHNH CTYACHUYECKUX HAyIHBIX paboT, BBITYCKHOW KBATHU(DUKAIIMOHHON pabOTHIL.

2. MECTO JUCHUIIJIUHBI B CTPYKTYPE OOII

[ux (pazzmen) OITOIT: | b1.0

2.1

TpeOoBanus K NpeABapUTeJILHON OAr0TOBKE 00y4ao1erocs:

2.1.1

Wudopmatnka n nudpoBbIe TEXHOIOTHH

2.1.2

KomrmbrotrepHOe NpOEKTUPOBaHUE

2.13

MaTepI/IaJIOBe,Z[eHI/Ie 1 TEXHOJIOTHA KOHCTPYKIIHOHHBIX MaTEPHUAJIOB

2.14

MexaHH3a1us TEXHOJIOTHYECKHX mporieccoB B ATTK

2.1.5

Y4eOHast mpakTHKa, 03HAKOMUTENbHASI TPAKTHKA (B TOM YHCIIE TIOTY4SHUE MTEPBUIHBIX HABBIKOB HAYYHO-
HCCIIeIOBATENbCKOM PabOoThI)

2.1.6

Y4eOHast MpaKTHKa, SKCIUTyaTal[HOHHAS IPaKTHUKA

2.1.7

duzuka

2.1.8

WnxenepHas sxonorus

2.1.9

OCHOBEI MMPOU3BOACTBA NPOAYKIINU ) KUBOTHOBOJACTBA

2.1.10

OCHOBEI MPOU3BOJACTBA NMPOAYKIIUU PACTCHUCBOACTBA

2.1.11

Xumust

2.2

JMCUMIINHBI M IPAKTHKH, VTSI KOTOPBIX OCBOEHHE JTAHHOI JUCHUNIMHBI (MOYJIs]) HEOOXOAUMO KAK
npeauIecTBYIIIee:

2.2.1

ABTOMAaTHKa

222

MoHTax u OKCILTyaTallrs 3neKTpoo60py)1013aHI/m " CpCACTB aBTOMAaTUKHU

223

HpOI/ISBOZ[CTBEHHaH IMMpaKTUKa, HAY9YHO-UCCICA0BATCIbCKasd pa60Ta

3. KOMIIETEHIINH OBYYAIOHIET'OCSl, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIHTUIIJINHBI

(MOZY.JIsT)

OIIK-4. CriocoGeH peann30BbIBaTh COBPEMEHHBIE TEXHOIOTHH 1 000CHOBBIBATh UX MIPUMEHEHUE B IPO(HECCHOHATBHON
JeATEILHOCTH;

OIIK-4.1

JleMoHCTpUpPYET 3HAHHE COBPEMEHHBIX TEXHOJOTUH B MPO(ECCHOHATBHOM NesITeNbHOCTH

OIIK-4.2

OOO0CHOBBIBAET U peanu3yeT COBPEMEHHBIC TEXHOJIOTHH B COOTBETCTBUY C HAIIPaBICHHOCTHIO MTPO(ECCHOHANBHOMN

JACATCIIBHOCTH

OIIK-5. CriocobeH yyacTBOBaTh B IPOBEACHNUH SKCIEPHUMEHTAIBHBIX HCCIEA0BAaHUH B IPOPECCHOHALHON A TETbHOCTH;

OIIK-5.1

3Haer COBPEMECHHBIC METOAbI OKCIICPUMEHTAJIbHBIX HCCHeZIOBaHI/Iﬁ B HpO(I)eCCI/IOHaIH)HOI\/'I JACATCIBHOCTHU

OIIK-5.2

HOII PYKOBOACTBOM CIICHUATINCTA YH4aCTBYCT B IPOBCACHUHN DKCIICPUMCHTAJIBHBIX UCCIICAOBAHUAX B HpO(I)CCCHOHaHLHOﬁ

JCATCIIBHOCTHU

B pe3ysbTare ocBOeHUsI AMCUMILJIMHBI 00YYaIOIIUIACS 10/KEH

31

3HaTh:

3.1.1

OKCIICPUMCHTAJIBHBIC UCCIICAOBAHUS B HpO(I)eCCHOHaHLHOﬁ JCATCIIBHOCTH,

3.12

METOJBI SKCIIEPUMEHTATILHBIX HCCIEA0BAaHUM B IPOPECCHOHALHON AEATETLHOCTH

3.13

MIPOBCACHNC DKCIEPUMCHTAJIBHBIX UCCICAOBAHUAX B HpO(l)eCCHOHaHLHOIZ JCATCIIBHOCTH,

3.14

COBPEMECHHBIC TEXHOJIOTUN U 000CHOBBIBATH MX TPUMCHCHHUC B HpO(l)eCCHOHaJILHOﬁ JCATCIIBHOCTH,

3.1.5

COBPCMCHHBIC TCXHOJIOTUHA B HpO(bCCCHOHaHBHOﬁ JACATCIIBHOCTHU




3.1.6

COBPEMECHHBIC TEXHOJIOTUH B COOTBETCTBUU C HAIIPABJICHHOCTHIO HpO(I)eCCI/IOHa.HLHOI\/'I JCATCIIBHOCTH.

3.2 | YMmeTh:

3.2.1

Y4aCTBOBAaTh B IMIPOBCACHUHN SKCIIECPUMCHTAJIbHBIX HCCIICIOBaHUN B HpO(I)eCCPIOHaHBHOI;’I JACATCIIBHOCTH,

322
JESITENbHOCTH

IO PYKOBOACTBOM CHi€UAIMCTA YIACTBYCT B IIPOBCACHNHU SKCIICPUMEHTAJIbHBIX UCCIICIOBAHUAX B HpO(beCCHOHaJ'IbHOﬁ

323

PCaIN30BBIBATH COBPEMEHHBIC TCXHOJIOTUU U 00OCHOBBIBaTh UX IPUMCHCHUC B HpO(I)eCCPIOHaJ'ILHOfI JACATCIBHOCTH.

3.3

HNmeTh HABBIKH ¥ (WJIM) ONBIT AeATEIbHOCTH:

33.1

TIIPOBCACHUSA OKCIICPUMEHTAJIbHBIX I/ICCJ'Ie,Z[OBaHI/II\/’I B HpO(I)eCCI/IOHaIIBHOI\/JI JCATCIBHOCTH,

332

IIPOBCACHUSA OKCIICPUMEHTAIbHBIX I/ICCJIGI[OBaHI/Iﬁ B HpO(I)eCCHOHaHBHOfI JCATCIBHOCTH,

333

ydacTus B MIPOBCACHUHN SKCIICPUMCHTAJIBHBIX UCCIICAOBAHUAX B HpO(i)eCCPIOHaJ'IBHOfI JACATCIbHOCTU,

334

peajin3aliui COBPEMCHHBIX TEXHOJIOTHI 1 000CHOBaHUS UX MNPUMCHCHUC B HpO(I)eCCHOHaHLHOfI JACATCIBHOCTU,

3.3.5

OCYHICCTBJIICHUS COBPEMCHHBIX TEXHOJIOTUI B HpO(bﬁCCPIOHaJlLHOﬁ JCATCIIBHOCTH

33.6

peanns3anu COBPEMEHHBIX TEXHOJIOTUN B COOTBETCTBHHU C HAIPABJICHHOCTLIO HpO(i)ECCHOHaHbHOfI JCATCIIBHOCTH.

4. CTPYKTYPA U COAJEP KAHUE JUCIHUITIJIMHBI (MOAY JIsI)

HaumeHnoBaHue pa3eoB U TeM /BH] Cemectp / | HacoB | Komneren- | Jluteparypa | Uurte | llpak. | Ilpumeuanne
3aHsaTus/ Kypc 107071 pakT. | moar.
Pazgen 1. O0umue noJiokeHust
OCHOBHBIE CBOWCTBA MHILEBHIX MPOJAYKTOB U 3 2 OIIK-4.1 JIT.1 0 0 Orpoc, olieHka
ceipbs /Cp/ OIIK-4.2 JI1.2712.1 BBICTYIIJICHUI.
OIIK-5.1 2.2 IIpoBepka
OIIK-5.2 21 WHIUBUIYaJIbH
BIX TOMAaITHUX
3a/laHui.
IIpuHIUIBI aHAIKM3a U pacyeTa MIPOLECCOB U 3 1 OIIK-4.1 J1.1 0 0 Ompoc
ammapaToB /JIex/ OIIK-4.2 JI1.2J12.1
OIIK-5.1 2.2
OIIK-5.2 2132
IIpuHnUIBI aHAIKU3a U pacueTa IPOLECCOB U 3 1 OIIK-4.1 J1.1 0 0 3amuTa
anmapartos /JIa6/ OIIK-4.2 JI1.2J12.1 paboTh
OIIK-5.1 J2.2
OIIK-5.2 €|
IIpuHnUIBI aHaIKU3a U pacueTa MIPOLECCOB U 3 2 OIIK-4.1 J1.1 0 0 Omnpoc, oueHka
anmapatoB /Cp/ OIIK-4.2 JI1.2J12.1 BBICTYIIJICHUH.
OIIK-5.1 J2.2 ITpoBepka
OIIK-5.2 21 WHINBUAYaJIbH
BIX TOMAITHUX
3aJlaHui.
MopenrpoBaHue U 1OI00KE MPOLIECCOB U 3 2 OIIK-4.1 JI1.1 0 0 Orpoc, olieHka
amnmapaToB IHIIEeBOH TexHomoruu. /Cp/ OIIK-4.2 JI1.2J12.1 BBICTYIIJICHHH.
OIIK-5.1 2.2 IIpoBepka
OIIK-5.2 21 WH/IMBUAYATbH
BIX TOMALTHUX
3alaHUH.
OCHOBHBIE CBOMCTBA MHUIIEBBIX 3 1 OIIK-4.1 JI1.1 0 0 Oruer
npoaykros /IIp/ OIIK-4.2 JI1.2J12.1
OIIK-5.1 2.2
OIIK-5.2 2132
Paznen 2. Mexanuyeckue npoueccsl
IIpomeccer npobnenus n n3MenbueHus /Jlex/ 3 1 OIIK-4.1 J1.1 0 0
OIIK-4.2 JI1.2712.1
OIIK-5.1 2.2
OIIK-5.2 3132
[ponecce! npodiieHus u u3menbueHus /J1ad/ 3 1 OI1K-4.1 JI1.1 0 0
OIIK-4.2 JI1.2712.1
OIIK-5.1 2.2
OIIK-5.2 31




IIponeccer npobnenust u u3menbuenus /Cp/ 2 OIIK-4.1 J1.1 Ompoc, oueHKa
OIIK-4.2 JI1.2J12.1 BBICTYIIJICHHA.
OIIK-5.1 J2.2 IIpoBepka
OIIK-5.2 91 WHIWBUAYATbH
BIX JIOMAITHUX
3a1aHAN.
IMpoueccs! pesanus /Cp/ 6 OIIK-4.1 JI1.1 Omnpoc, oneHKa
OIIK-4.2 JI1.2712.1 BBICTYILJICHUI.
OIIK-5.1 2.2 IIposepka
OIIK-5.2 21 WHIUBHUIYaIbH
BIX JTOMAITHUX
3a/laHui.
IIpoueccel 00pabOTKK NUIEBBIX MATEPUATIOB 10 OIIK-4.1 JI1.1 Omnpoc, olieHKa
nasienueM /Cp/ OIIK-4.2 JI1.2J12.1 BBICTYIJICHUH.
OIIK-5.1 J12.2 IIpoBepka
OIIK-5.2 31 WHIVBUAYATbH
BIX JIOMAIITHUX
3a1aHAMN.
Iponeccrl knaccudukauu (COPTUPOBAHIS) 10 OIIK-4.1 JI1.1 Orpoc, orieHka
3epHHUCTHIX MaTepuaios /Cp/ OIIK-4.2 JI1.2J12.1 BBICTYIIJICHHUH.
OIIK-5.1 2.2 IIposepka
OIIK-5.2 21 WHIUBUIYaJIbH
BIX IOMAITHUX
3a/laHui.
IIpoueccer apoGnenus u uzmensueHus /I1p/ 1 OIIK-4.1 JI1.1
OIlK-4.2 JI1.2J12.1
OIIK-5.1 2.2
OIIK-5.2 2122
Pa3znea 3. Kontpoas
/3auét/ 4 OIIK-4.1 JI1.1
OIIK-4.2 JI1.2J12.1
OIIK-5.1 2.2
OIIK-5.2
Paznen 4. TensioodOMeHHbIe Tpo1ecchl
OcHoBsI Temonepenayn /Jlex/ 1 OI1K-4.1 JI1.1
OIIK-4.2 J1.2J12.1
OIIK-5.1 2.2
OIIK-5.2 2122
OcHoBsI Temionepenaun /J1a6/ 2 OIIK-4.1 JI1.1 Juckyccus
OIIK-4.2 JI1.2712.1
OIIK-5.1 2.2
OIIK-5.2 2122
OcHoBsI Temnonepenadn /Cp/ 8 OIIK-4.1 JI1.1 Orpoc, oreHka
OIIK-4.2 JI1.2712.1 BBICTYIJICHUI.
OIIK-5.1 J2.2 ITpoBepka
OIIK-5.2 21 92 WHIVBUIYaJIbH
BIX JIOMAITHUX
3aJaHun.
IIpouecce HarpeBaHust 1 oxnaxaenus /Cp/ 8 OIIK-4.1 JI1.1 Omnpoc, olieHKa
OIIK-4.2 JI1.2J12.1 BBICTYIIJICHHA.
OIIK-5.1 J12.2 IIpoBepka
OIIK-5.2 21052 UHIUBUAYaJIbH
BIX JIOMaITHUAX
3a/IaHUMN.
OcCHOBBI IaCTEPU3ALUU U 4 OIIK-4.1 JI1.1 Orpoc, oreHka
crepuwnm3anuu /Cp/ OIIK-4.2 JI1.2J12.1 BBICTYIIJICHUH.
OIIK-5.1 J2.2 ITpoBepka
OIIK-5.2 21 92 WHIVBUAYaJIbH

BIX JIOMAITHUX
3aJaHun.




IIponecce! Beinapusanus /Cp/ 8 OIIK-4.1 J1.1 Ompoc, oueHKa
OIIK-4.2 JI1.2J12.1 BBICTYIIJICHHA.
OIIK-5.1 J2.2 IIpoBepka
OIIK-5.2 D152 WHIWBUAYATbH
BIX JIOMAITHUX
3a1aHAN.
Pazgen 5. Buoxumuueckue npoueccol
OCHOBBI (hepMEHTAITUOHHBIX 1 OIIK-4.1 JIT.1
nporieccoB /JIex/ OIIK-4.2 JI1.2712.1
OIIK-5.1 2.2
OIIK-5.2 3132
OcHOBBI (hepMeHTAITHOHHBIX TIpotieccoB /Cp/ 10 OIIK-4.1 JIT.1 Orpoc, olieHKa
OIIK-4.2 JI1.2712.1 BBICTYIJICHUH.
OIIK-5.1 2.2 IIpoBepka
OIIK-5.2 22 WHIUBUIYaTIbH
BIX TOMAITHUAX
3aJaHui.
Pa3nen 6. MaccooOMeHHBIE poLiecChI
OCHOBBI TEOPUH NPOLIECCOB 2 OIIK-4.1 JI1.1 [IpoGnemuas
MaccoobOmeHa /JIex/ OIIK-4.2 JI1.2J12.1 JIEKIIUSA
OIIK-5.1 2.2
OIIK-5.2 2122
OCHOBBI TEOPUH MPOLIECCOB 11 OIIK-4.1 JI1.1 Ormpoc, oreHka
MmaccoobmeHa /Cp/ OIIK-4.2 JI1.2J12.1 BBICTYIJICHU.
OIIK-5.1 J2.2 IIpoBepka
OIIK-5.2 2192 WHINBUIYaJIbH
BIX TOMAITHUX
3aJaHuM.
Iporeccer abcopoumu /Cp/ 8 OITK-4.1 JI1.1 Ompoc, oleHKa
OIIK-4.2 JI1.2J12.1 BBICTYIJICHUH.
OIIK-5.1 2.2 IIposepka
OIIK-5.2 2192 WHIWBUAYATbH
BIX TOMALITHUX
3alaHUH.
IIpomeccer axcop6rmu /Cp/ 2 OIIK-4.1 J1.1 Ompoc, oneHKa
OIIK-4.2 JI1.2J12.1 BBICTYIJICHUH.
OIIK-5.1 J2.2 IIpoBepka
OIIK-5.2 92 WHINBUAYaJIbH
BIX TOMAITHUX
3aJaHuM.
[Ipouecchl neperoHku u 1 OIIK-4.1 JIT.1 Orpoc, olieHka
pexrudukarmy /J1a6/ OIIK-4.2 JI1.2J12.1 BBICTYIJICHUH.
OIIK-5.1 2.2 IIpoBepka
OIIK-5.2 22 WHIWBUAYATbH
BIX TOMALITHUX
3alaHUH.
TIponeccrr neperonku u pekrudukarym /Cp/ 10 OIIK-4.1 JI1.1 Ormpoc, oreHka
OIIK-4.2 JI1.2J12.1 BBICTYIJICHUH.
OIIK-5.1 J2.2 IIpoBepka
OIIK-5.2 92 WHIVBUAYaJIbH
BIX TOMAITHUX
3aJaHuM.
Iporeccrl cyrku /J1a6/ 1 OIIK-4.1 JIT.1 Orpoc, olieHKa
OIIK-4.2 JI1.2J12.1 BBICTYIIJICHHH.
OIIK-5.1 J2.2 IIpoBepka
OIIK-5.2 22 WHIWBUAYATbH
BIX TOMALTHUX
3alaHUH.
TIpoueccs cymku /Cp/ 10 OI1K-4.1 JI1.1 Omnpoc, orieHKa
OIIK-4.2 JI1.2J12.1 BBICTYIJICHUH.
OIIK-5.1 J2.2 IIpoBepka
OIIK-5.2 92 WHIVBUAYaJIbH

BIX JIOMAITHUX
3aJaHuM.




IIpoueccer axcrpakuuu /Cp/ OIIK-4.1 JI1.1 Omnpoc, olieHKa
OIIK-4.2 JI1.2J12.1 BBICTYIIJICHHA.
OIIK-5.1 J2.2 IIpoBepka
OIIK-5.2 92 WHIWBUAYATbH
BIX JIOMAITHUX
3aJaHuM.
ITponeccsl KpucTaUIN3ALUM U OIIK-4.1 JI1.1 Omnpoc, oneHKa
pactBopenus /Cp/ OIIK-4.2 JI1.2712.1 BBICTYIICHUH.
OIIK-5.1 2.2 IIposepka
OIIK-5.2 21 WHIUBHUIYaIbH
BIX JTOMAITHUX
3a/laHui.
Paznen 7. 'mapomexanuveckue nmpoueccol
IIponeccel nepeMemiiBanus u OIIK-4.1 JI1.1
cMmerBanus /Jlex/ OIIK-4.2 JI1.2J12.1
OIIK-5.1 J2.2
OIIK-5.2 2122
IIponeccel nepeMerinBanus u OIIK-4.1 JI1.1 Omnpoc, orieHKa
cmemuBanus /Cp/ OIIK-4.2 JI1.2J12.1 BBICTYIIJICHUH.
OIIK-5.1 J12.2 ITpoBepka
OIIK-5.2 2192 WHIUBUAYAJIbH
BIX TOMAITHUX
3aJaHUM.
ITporiecchl B MceBA0OKIKSHHOM citoe /J1a6/ OIIK-4.1 JI1.1
OIIK-4.2 JI1.2712.1
OIIK-5.1 2.2
OIIK-5.2 3132
Iporiecchl B nceBR0OKIKEHHOM citoe /Cp/ OIIK-4.1 JIT.1 Orpoc, olieHka
OIIK-4.2 JI1.2J12.1 BBICTYIJICHUH.
OIIK-5.1 2.2 IIpoBepka
OIIK-5.2 2152 WH/IMBUAYATbH
BIX JOMAITHAX
3a/IaHUHN.
Knaccudukanms HeoZTHOPOIHBIX OIIK-4.1 JI1.1 Ormpoc, oLieHKa
cucrem. /Cp/ OIIK-4.2 JI1.2J12.1 BBICTYIIJICHUH.
OIIK-5.1 J2.2 ITpoBepka
OIIK-5.2 2192 WHIUBUAYAJIbH
BIX TOMAITHUX
3a1aHUi.
Iporeccrl oTcTanBaHus U ocaxkacHus /J1a6/ OIIK-4.1 JI1.1
OIIK-4.2 JI1.2J12.1
OIIK-5.1 2.2
OIIK-5.2 3132
ITporieccrl oTcTanBanus U ocaxacHus /Cp/ OIIK-4.1 JI1.1 Orpoc, olieHKa
OIIK-4.2 JI1.2J12.1 BBICTYIJICHUH.
OIIK-5.1 2.2 IIposepka
OIIK-5.2 2192 WHIWBUAYATbH
BIX JIOMaITHAX
3a/IaHUMN.
IIpouneccer pa3neneHus ra30BbIX OIIK-4.1 JI1.1
HEOJHOPOAHBIX cucteM /JIex/ OIIK-4.2 JI1.2J12.1
OIIK-5.1 2.2
OIIK-5.2 2122
IIponeccel pa3neneHus ra30BbIX OIIK-4.1 JI1.1 Ormpoc, oreHka
HEOJHOPOAHBIX cucteM /Cp/ OIIK-4.2 JI1.2712.1 BBICTYIIJICHHUH.
OIIK-5.1 J2.2 ITpoBepka
OIIK-5.2 21 92 WHIVBUAYaJIbH
BIX TOMAITHUX
3aJaHuN.
TIpotieccel nepeMeInBanus U OIIK-4.1 JIT.1
cmermmBanus /T1p/ OIIK-4.2 JI1.2712.1
OIIK-5.1 2.2
OIIK-5.2 2122




IIpouecchl HEHTPOOEKHOTO pa3AeIeHus 3 1 OIIK-4.1 JI1.1 0 0

HeoqHOpoAHbIX /I1p/ OIIK-4.2 JI1.2J12.1
OIIK-5.1 2.2
OIIK-5.2 21022
Paznen 8. Koutpoanb
/Dx3amen/ 4 9 OIIK-4.1 JI1.1 0 0
OIIK-4.2 JI1.2712.1
OIIK-5.1 J2.2
OIIK-5.2

5. ®OHJI OHEHOYHbIX CPEJCTB

5.1. IlpumepHBIii NepevyeHb BONMPOCOB K 3a4eTy

Bsenenue

1 Yro uzydaercs B Kypce «lIpoueccsl u anmapaTs».

2 Korna u rae 3apoaunace Hayka o «[Iponeccax u annapaTtax». KTo sBIsieTcss €r0 OCHOBOIIOJIOKHUKOM.
3 Uro Takoe Npou3BOACTBEHHBIN Mpouecc. YTo Takoe TEXHOIOIMYEeCKUi mpouecc. YeM OHM OTIMYAIOTCS.
4. UYro Takoe ammapaT. Uto Takoe MaimuHa. YeM OHU OTIMYAIOTCS.

5 KakoBa xiraccuuKkaIys mporneccoB MHUIIEBON IIPOMBIIIICHHOCTH.

6. Kaxkue coBpeMeHHBIE TEXHOIOTHH IIPHMEHSIOTCS B TIepepadaTHIBAIOMINX IIPON3BO/ICTBAX.

7.  Kakue BHIBI KCTIEpPUMEHTAIBHBIX HCCIEJOBAaHUN IPUMEHSIOTCS B IepepadaThIBAIOIUX IPOU3BOICTBAX.

Ompoc 2.

CBoliCcTBa BEILIECTB

6. Ha xaxue Tpu rpynmsl MOKHO Pa3lelIuTh CBOMCTBA BELICCTB.

7. KakuMu BeMYMHAMU XapaKTEepU3YOTCS (DU3UUCSCKUE CBOWCTBA JKUIKOCTEH M Ta30B.

8. Kak Ha#TH IUIOTHOCTH CYCIIEH3MH depe3 MacCOBYIO OO TBepAOil (a3l

9. Kak HaliTH TIIOTHOCTH CyCTIEH3UM 4epe3 OOBbEMHYIO JIONI0 TBEpHOil (asbl.

10. B uem 3aknrouaercs 3akoH BHyTpeHHero TpeHus: Hprorona.

11. Yro Takoe KMHEMaTH4YecKasl BA3KOCTb U JAMHAMHMYecKas BA3KOCTb, B KaKMX €IUHMLIAX U3MEPSIOTCS STH BEIUUYHUHBI.
12. YeM pasznuyaroTcs IUIOTHOCTD M YJIENBHBIH BeC. B KakWX eIMHMIIAX M3MEPSIOTCSA STH BEITHUYHMHEL

13. Kaknmu BenMYMHAMU XapaKTEPU3YIOTCSA CHIMYdHE MPOIYKTHL.

14. Uro xapakTepu3yeT MOPO3HOCTh CBOOOIHO HACHIIAHHOIO MaTepuaa.

15. Yro xXapakTepu3yeT CTENeHb 3aIl0JIHEHUS CBOOOIHO HACBIIAHHOTO MaTephaa.

16. OCHOBHBIE BEIMYMHBI, XapaKTEPH3YIONINE TEILTO(PU3NIECKHE CBOWCTBA BEIIECTB.

17. MaccoBast nosst TBepAoi ¢assl B coke 0,04, mIoTHOCTH TBEpABIX YacTHI B coke 2100 kr/M3, MIOTHOCTh TBEPABIX YACTHIIL

2100 kr/m3, mI0THOCTH ocBeTiieHHOTO coka 1080 kr/mM3, MaccoBas ot TBepaoit hasbl B coke 0.04. MIOTHOCTh TBEPJABIX YaCTHUIL
2100 xr/mM3. Onpenenuts 00BEMHYIO IOJIO TBEPIOH (a3bl B COKE.

18. ITnoTHOCTH HEocBeTIeHHOTO coka 1101 xr/M, MaccoBas moist TBepaoi (asel B coxe 0, 04, IUIOTHOCTH TBEPABIX YaCTHUIL
2100 xr/m3. Onpenenuts 0OBEMHYIO OO TBEPIOU (ha3bl B COKE

19. Oo0BeMHas moist TBeproi ¢assl 21%, Bs3kocTh ocBerieHHOTo coka 0,0005 IMa.c. OnpenenuTs BSI3KOCTH HEOCBETICHHOTO
COKa.

20. O6bemHas aomst TBepaoil ¢asel 5%, B3kocTh ocBeTiieHHOro coka 0,00052 ITa... c. OnpenenuTs BSI3KOCTH
HEOCBETJICHHOTO COKa.

21. OTHOCHTENBHBIN yAENBHBIN Bec pacTuTensHoro Macia 890 kre/m3. Omnpenenuts mIOTHOCTH Macia B CH.

22. Omnpenenuts B CH mnoTHOCTh Anokcuzaa a3oTa npu pu3d=10 krc/cm2 u t=200C. Atmocheproe maBiaeHne 760 MM.pT. CT.
(1,03 krc/cM2). MosbHast Macca rasa 46 KI/KMOJIb.

23. OmnpenenuTs MIOTHOCTh Bo3MyXa MpH Bakyyme 440 Mm.pT. cT. u temmeparype —400C. ATMocdepHOe naBIeHHE MTPUHATH

paBHBIM 750 MM.pT. cT. MoJbHast Macca Bo3myxa 28, 8 KI/KMOJIb.
[TpuHIMIIEI aHAJIM3a U pacyeTra annapaToB

24. Hamnmmre ocHOBHOE ypaBHEHHE KHHETHKH. UTO XapakTepu3yeT KHMHETHYECKHI Ko3((HIMEHT.
25. Uro siBnsieTcst ABMXKYIIEH CHIION mpoliecca B OOIIEM Cilydae, U B YaCTHOM.

26. Kaxk cocraBnsiercss MaTepuaibHbIA OanaHC mporecca.

27. Kaxk cocraBnsiercs sHepreTHdeckuil 6anaHc mporiecca.

28. YeM mepHOANIECKHI TPOIECC OTIAMYACTCS OT HelpepblBHOro. Ha3oBHTe WX OCHOBHBIC XapaKTEpPHCTHKH.
29. Kak npomncxoanT n3MeHeHHe TeMIepaTypsl (KOHIICHTPAIUK) B anmapaTe HACabHOTO CMEIICHHUS.
30. Kak mpoucxoaut u3MeHeHne TemrepaTypsl (KOHIEHTpaLuH) B anmnapare uiealbHOTO BBHITECHEHUS.
31. Kak npoucxoanT usMeHeHUe TeMnepaTypsl (KOHLEHTpPAIMM) B anmnapare MpOMeKyTOUYHOTO THIIA.
MopgenupoBaHue U TOJO0HE MTPOIECCOB MUIIEBEIX IPOU3BOJICTB

32. B dem 3akirodaercs TEOpETUYECKUI IIYTh UCCICIOBAHUS IPOLECCa.

33. B uem 3akmouaeTcst SKCIEpPUMEHTAIbHBIN MYyTh UCCIEA0BAaHUS Mpoliecca

34. B dem 3akimrouaeTcst MOAEIMPOBAaHUE TIPOIIECCa.

35. Kaxkne momxHBI coOMIONaThCS YCIOBHS MOAO0MS (hU3MUECKHX MPOIECCOB.

36. Uro Takoe KOHCTAHTBHI M WHBapUAHTHI MOJO0OUS.

37. YT0 Takoe CUMILIEKCHl M KOMIUICKCHI IT0JI00MS, KPUTEPUH MOTOOUS.

38. HazoBuTe 0CHOBHBIE KPUTEPUH MOIOOMS.

39. Uro xapaxTepu3yeT OCHOBHOW KPHTEpHH MOIOOHS.

40. ChopmynupyiiTe mepByto TeopeMy HOIOOHs.




41.
42.
43.
44.
45.

Coopmynupyiite BTOpYyIO TeopeMy HOmoOus.

ChopMmynupyite TpeTbIO TEOPEMY MOIOOUS.

Kaxoit xputepuii mogo0ust Ha3BIBAIOT OIPEACIIAIONINM, KaKOH ONpeIesieMbIM.

Hammmmmte 06001eHHbIe KpUTEpHATIbHEIE YpaBHEHHS (YpaBHEHHS OOOOIICHHBIX IEPEMEHHBIX).
HazoBute BcriomoratenbHble KpuTepuu moaoous. Kakum o0pazom mojydeH KaskAbli KpUTEpHU.

Ormpoc 3. MexaHuueckre npoIecchl

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.

C KaKko# LeNbl0 MPUMEHSETCS U3MENbYeHNEe TBEPIAbIX MaTepUajoB?

Kakue THITBI H3MENBUAIOMIMX MAIIMH MPUMEHSIOTCS B IPOMBIIITIEHHOCTH?

HazoBuTe OCHOBHBIE XapaKTEPUCTHKU JPOOHIOK U MENbHHIL.

[epeuncnute TpeOOBaHUS IPETBIBIIEMBIC K H3MENBYAONIIM MaIlHHAM.

K xaxomy BHIy IpoOIe€HHS OTHOCATCS INEKOBBIC, THPAI[MOHHBIE (KOHYCHBIC) APOOMIKN?

KakoBa KOHCTpYKIMS, IPUHLMI JEHCTBHUS U 00NAaCTh MPUMEHEHUS IEKOBBIX APOOHIIOK?

KakoBa KOHCTpYKIHS, NPUHIMI AEHCTBUS U 00NacTh NIPUMEHEHHS THPALMOHHBIX (KOHYCHBIX) APOOMIIOK?

K xaxomy BHIy IpoOIE€HHS OTHOCATCS MOJOTKOBBIE, BaJBIIOBBIC APOOMIIKH, TE3NHTETPATOPhl, AUCMEMOpPATOPEI?
KakoBa KOHCTpyKIMs, IPUHIUI ACHCTBUS U 00IaCTh IPHMEHEHHUS MOJOTKOBBIX JPOOMIOK?

KakoBa KOHCTpYKIMS, NPUHIMI ACHCTBUS U 001acTh NIPUMEHEHHS BaJbLOBBIX JIPOOHIOK?

KakoBa KOHCTPYKIHSA, MPUHINN ACHCTBUS U 00JacTh NPUMEHEHHS Ie3UHTErpaTopoB?

KakoBa KOHCTpyKIMSA, MPUHONNI ACHCTBUS U 00JacTh NPUMEHEHHS IUCMeMOpaTopoB?

Kakue MenbHUIIBI IPUMEHSIOTCA JUIs IpoOieHus U MoMora 3epHa?

K xakoMy BHAy U3MEIbUCHHS OTHOCSTCS IIApOBbIC, BUOPALMOHHBIE MEIbHUILIBI?

KakoBa KOHCTPYKIHS, MPUHINI AEHCTBUS U 00JIaCTh IPHUMEHEHHS MIApPOBBIX MEIBHHUIL?

Kaxk Brmster wacToTa BpallleHHs IIAPOBOH MENBHUIBI HAa CTETICHb M3MEIbUYCHHS.

KakoBa KOHCTpYKIMS, NPUHIMI AEHCTBUS U 00NacTh NPUMEHEHHS BUOPALMOHHBIX MEIbHHI?

[MpuMmeHNMEBI TN [T M3MENBUCHUS B BUOPAIIMOHHBIX METBHUIIAX MaTEepHaNbl ¢ HU3KOM TeMIEepaTypoil IUIABICHUS?

OO0®bscHuTE TOUeMy?

64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

Jls 4ero mpuUMEHSIOT MPEeCCOBaHUE B MUILEBON MPOMBINUIEHHOCTH?

Kakoe 00opynoBaHHE HUCIONB3YIOT MPU 00pPaOOTKE MPOIYKTOB IIPECCOBaHHEM?

KakoBa KOHCTPYKIHS, MPUHINM ACHCTBUS W 00JaCTh NPHUMEHEHHS 00€3BOKMBAIOMINX ITHEKOBBIX IIPeccoB?
KakoBa KOHCTpyKIMS, MPUHIUMI ACHCTBUS U 00IaCTh NPUMEHEHHS POTALUOHHBIX OPHKETHPYIOIINX IIPECCOB?
Jnst yero npenHazHaueH (POPMOBOYHBIN MpECC, KAKOB €ro MPUHIUIT paboThI?

Uro takoe ¢uibepa?

UYro Takoe 3KCTPY3Hs, €e BUABI U 00IaCTh NMPUMEHEHUS?

Kakoe obopynoBanue MpUMEHSIIOT Ul TOJTYYEHUS! SKCTPYAUPOBAHHBIX MHUIIEBBIX MPOIYKTOB?

OnumuTe ycTpoHCTBO U MPUHLMI JIEHCTBUS 3KCTPYyAEpa.

OnumuTre ycTpONCTBO ¥ MPUHIMI ASHCTBUS APAKUPOBOYHOTO TPAHYISATOPA.

Ompoc 4. 'mapoMexaHUIeCKHe IPOIECCHI

74.
75.
76.

YacTuibl KaKuX pa3MepoB MOTYT BBIIEJICHBI U3 Ta30BBIX MMOTOKOB IOJI ICHCTBHEM TPABUTAIIMOHHBIX CHJI?
KakoBa KOHCTPYKIIHS, TIPHHIIUI JEHCTBHS W 00JIACTh IPUMEHEHHSI TBIICOCATUTEIBHON KaMepbl?
B kakux ammaparax NpoMCXOJUT pa3/elieHue ra30B HEOJHOPOAHBIX CMecel IMoJ AeWCTBUEM MHEPLUUOHHBIX U

HEHTPOOEIKHBIX CHUIIT?

71.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.

KakoBa KOHCTPYKIMS, NPHHIMI ASHCTBUS U 00JIaCTh IIPUMEHEHHsI OTCTOMHOTO razoxopa?
B 1gem nocTOMHCTBA IUKIOHHOTO Iporecca?

Ot kakux (pakTOPOB 3aBUCUT CTEHCHb OYHCTKH Ta30B B HUKIOHAX?

KakoBa KOHCTpPYKIHS, NPUHIMI AEHCTBUS U 00NacTh IPUMEHEHHS LUKIOHA?

Kakue GUIBTpBI MPUMEHSIOT AL OYMCTKH Ta30BBIX ITOTOKOB?

KakoBa KOHCTpyKIMS, MPUHONI ACHCTBUS U 00JIaCTh IPHIMEHEHHUS pyKaBHOTO (rubTpa?
KakoBa KOHCTpYKIMS, IPUHLIUI JEHCTBHUS U OOJIACTh NPUMEHEHHs] MAaTPOHHOTO (GuiIbTpa?
B uem 3akmouaercsi Mokpast ouncTka ra3oB? KakoBa creneHb ouMCTKU?

KakoBa KOHCTpYKIHS, MPUHINI ACHCTBUS U 00JIaCTh IPHIMEHEHHUS HacaJ0YHOTO CKpyOOepa?
KakoBa KOHCTpyKIMs, IPUHIUM AEHCTBHS U 0071aCTh IPHMEHEHHs IIEHHOTO CKpyOOepa?
HazoBuTe npuHIUI, HA KOTOPOM OCHOBAHO OCQXK/ICHUE B JIIEKTPHUYECKOM IOJIE.

Kakme KOHCTPYKIMH 3I1eKTpO(QUIETPOB BaM U3BECTHEI?

Ompoc 5. TermooOMeHHBIE TPOLIECCH

89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99

100.
101.
102.
103.

Kaxkue BUIbI TEIIIOHOCUTENEH U METOMbl HarpeBaHHUs NPUMEHSIOT B MUIIEBBIX MPOU3BOACTBAX?

JlaliTe KpaTKyl0 XapaKTEPUCTUKY HACBIIIEHHOTO BOJSHOTO Mapa.

Kaxkwue criocoOsl HarpeBaHHs HACHIIIEHHBIM BOASHBIM ITApOM ITPUMEHSIOT B IHIIEBBIX IIPON3BOJCTBAX?
B dem cymHOCTh crioco0a HarpeBaHUS «OCTPHIM» HapoM?

Korna MoHO MpUMEHATh HarpeBaHHe «ocTpbIM» mapoM? Kak ompenenuts pacxon rperoero napa?
W3 Kakoro ypaBHEHHS OIPEAEISIIOT PACXOA TEINIOHOCUTEIS ISl HarpeBaHUs?

B dgem cymHOCTh crioco0a HarpeBaHUS «TIIyXHM» Hapom?

Jlns yero B cXeMe «IJIyxoroy» mHapa NpUMeHsIeTcs KOHJEHCATOOTBOMYMK?

Kakune crocoObl HarpeBaHus ropsideii BOJIOH IPUMEHSIOT B IUILIEBBIX HPOU3BOJACTBAX?

B kaxux ciydasx NpHUMEHSIOT HarpeBaHUE IBIMOBBIMH Ta3aMu?

Kakne HeOCTaTKH MPUCYIIM HATPEBAHUIO JBIMOBBIMH Ta3zaMu?

B uem cymHocTh crioco6a HarpeBaHUsl FOPSYUM BO3AYXOM M 00JacTh MPUMEHEHHs 3TOro crocoba Harpesa?
Kaxkue crocoOsl HarpeBaHHs 3IEKTPHIECKAM TOKOM HCIONB3YIOT B IMHIIEBHIX ITPOM3BOACTBAX?

B dgem cymHOCTH crioco0a HarpeBaHUS EKTPHISCKUM TOKOM B IIe4ax IPsIMOTO AeHcTBHA?

B uem cymHocTh crioco6a HarpeBaHUs MEKTPUIECKHMM TOKOM B IedaX KOCBEHHOTO JIeHCTBUSA?




104. B uem mpenmymiecTBa M HEJOCTATKH CIIOCO0A HATrpPEeBaHUS NMEKTPHUECKHIM TOKOM?

105. Kakue xmagareHThl UCMONB3YIOT Ul OXJaXIEHUs ra30B, MapoB U skuaKocTel? HazoBUTe X XapaKTEepUCTHKH.
106. Kak BBIYMCIUTB pacxo] OXJIaXAaromed BOIbI?

Omnpoc 6.MaccooOMeHHBIE TPOLIECCH

107. KakoBa cymHOCTs OMOXMMHYECKHX MPOLECCOB?

108. Jlnst IpoM3BOICTBA KAKHUX IPOAYKTOB HCIIOIB3YIOTCS OHOXMMHYECKHE IPOLEcCh?

109. KakoBa KOHCTPYKIIHsI, TIPUHIIUT JEHCTBHUS U 00JacTh MpUMeHEHHs GepmeHTaTopa’?

110. KakoB mpuHIMTI IEHCTBUS CaMOBCACBHIBAIOIIEHCS MEIIaIKU?

111. KakoBa cyimHocTh mpoiiecca adbcopouuu?

112. Kaxkme cxembr abcopOIuy MPUMEHSIOT B TEXHHUKE?

113. Kaxkne xoHCTpyKIMH abcOpOEpPOB MPUMEHSIOTCA B MPOMBIIIICHHOCTH?

114. KakoBa KOHCTpYKIMS, PUHLUI JEHCTBUS U 001acTh MPUMEHEHUs MOBEPXHOCTHOTO abcopbepa?

115. KakoBa KOHCTpPYKIHMS, NPHHIMI ACHCTBUS W 00JIacTh IIPUMEHEHHMS IIIIEHOUYHOTO abcopbepa?

116. KakoBa KOHCTpyKIHS, MPUHONT ACHCTBUS W 00JacTh IpHUMEHEHHsS HacagodHoro abcopbepa?

117. Kakne npumensitorcss Hacanku B abcopbepax? Kakum TpeOOBaHUSIM JOJKHBI yAOBICTBOPSATH HACAIKH?

118. IIpu kakux pexxuMax MOTYT paboTaTh HacaJo4HbIe abcopOepbI?

119. KakoBa KOHCTpyKIWS, MPUHINT ACHCTBUS U 00JacTh IPHUMEHEHHS TapeiabyaThix 0apOOTaKHBIX KOJOHH?

120. KakoBa KOHCTPYKIIMSI CUTYATBIX TapeaoK?

121. KakoBa KOHCTpYKIMSI KJamaHHBIX Tapenok?

122. KakoBa KOHCTpYKIHS, NPHHIMI ACHCTBUS 1 00J1aCTh IPUMEHEHHS paclbUIMBalomero abcopoepa?

123. B gem cymHocTh mpouecca BolenaunBaHua? Kakue KOMIOHEHTHl y4acTBYIOT B IIPOLIECCE BBILEIAYUBAHUA?
124. KakoBa KOHCTpyKIMS, IPUHINM ACHCTBUS U 00IaCTh NIPUMEHEHHs MepKoisaTopa?

125. KakoBa KOHCTpPYKIHS, NPHHIMI ACHCTBUS U 00JIaCTh IPUMEHEHHS] HAKIOHHOTO JIBYXIIHEKOBOrO NU((HY3MOHHOTO
arnmapara?

126. KakoBa KOHCTpyKIMs, IPUHINI ACHCTBUS U 00JIAaCTh IPHIMEHEHHS ABYXKOJOHHOTO AM(QY3NOHHOTO ammapaTa co
B3BEILICHHBIM CII0EM?

127. KakoBa KOHCTpPYKIMS, NPHHIMI ACHCTBUS U 00J1aCTh IPUMEHEHHS JICHTOYHOTO 3KCTpakropa?

128. Kakue meTonpl MpUMEHSIOT AJIs pa3/eieHus KUAKUX OJHOPOIHBIX cMecel? Ha kakux cBOWCTBaX >KUAKUX CMecen
OCHOBAHBI 3TH METOABI Pa3JeIeHHs

129. Uro Takoe mpocras neperonka? Ilpu pasgeneHun Kakux cMeced ee MPUMEHSIOT?

130. Kaxkue pa3HOBHIHOCTH IPOCTOI NMEPErOHKH NPUMEHSIOTCS B THIIEBON IMPOMBIIUICHHOCTH?

131. KakoB npuHIMN nefcTBUS ¥ 001aCTh IPUMEHEHNS YCTAHOBKH UIS (ppaknuoOHHOI neperoHkn?

132. Kakoil coco0 meperoHku HasbiBaeTcsi (paKLMOHHOM MEPEroHKOM?

133. KaxoB npuHIun neifctBus u 001acTh NPUMEHEHHS YCTAHOBKH JUISl IIPOCTOM NEPETOHKH ¢ JiedierMarnueii?
134. Uro takoe ¢uierma? J[ist 4ero oHa HampapisieTcsi 0OpaTHO B Ky0?

135. KakoB npuHIun aefcTBus U 001acTh NPUMEHEHUS YCTAHOBKU JUISL IEPETOHKH C BOASHBIM IapoM?

136. KakoB npuHImn aeiictBus U 001acTh NPUMEHEHHS YCTAHOBKH JUISi MOJICKY/IIPHOM IEPEroHKn?

5.2. IlpuMepHBIii NepeYyeHb BOMPOCOB K IK3aMeHY

O0111E TOT0KEHUS

1. UYro myqaercs B Kypce "IIpomeccs! u ammapatsl”. Kimaccudukarms 0CHOBHBIX IIPOIECCOB MUIEBOI TEXHOJIOTHH.

2. ITpuHIUNEl aHanK3a ¥ pacyera NPOLECCOB U anmnapaToB. Kuneruueckue 3aKOHOMEPHOCTH IPOLECCOB. JIBUKymias cuia
mporecca.

3. OCHOBHBIE TUIIBI IPOLIECCOB U ANNapaToB, UX XapaKTEPUCTUKHU. XapaKTep paclpeieeHust TeMIepaTyp B ammaparax
U7€aNbHOTO CMEUIEHUS, UI€aIbHOIO BEITECHEHUS B alnapaTax IPOMEXXyTOYHOIO TUIIA.

4. MogenupoBaHue 1 NoA00HE IPOLECCOB MUIIEBON MPOMBIIUICHHOCTH. OCHOBHBIE METOABI U3Y4EHUs IpOLeccoB. Bumpl

Mo enupoBaHus. KOHCTaHTbI, HHBAPHAHTHI 00011, CHUMIUIEKCHI, KOMILIEKCHI IT0100H.
5. CoBpeMeHHBIE TEXHOJIOTHH ITepepadaTHIBAIONINX ITPOM3BOICTB.

6.  Buapl akcriepuMeHTaNIbHBIX UCCIIEI0BaHU.

MexaHnueckue mpoueccsl

1. IMponecc npoGnenust. 1llexoBble u KoHycHBbIE ApoOMiIKKH. O6nacTh npuMeHeHHUs. OCHOBHBIE XapaKTEPUCTHKU
anmapaTtoB. KoHCTpyKIus 1 IPHHIMITE pabOTHI.

2. IMpoueccs! npeccoBarus. O6macTh MpUMEHEHUs. Busl mpeccoBaHUs.

3. OCHOBHBIE XapaKTEPUCTHKHU TIpoliecca. Y paBHEHUE PacpeielIeHHs 1aBICHHS IPECCOBAHUSL.

4. Ipoueccs! m3mensuenns. Bunsl pesanust. Tpu ciaydas pesanus je3BueM. OCHOBHEBIC (aKTOPHI, XapaKTEPH3YIOLIHEe

MIPOIIECC PE3AHMUSI.
T'uapomMexaHUUECKUE IPOLIECCh

L. ITpouecc nepememuBanus. OCHOBHBIE XapaKTEPUCTUKH TNponecca. Kpurepuii MomHocTH. PexuMbl nepeMennBaHHus.
OmnpenerneHre 4acTOTHI BpaIlleHNs MEIIAIKH 1o Tpadudeckoil 3aBucuMocti K=f(Re).

2. IMpouecc ocaxknenus. MarepuanbHelii 6ananc nporecca. DddexkTuBHOCTS pazaeneHus. Pexumsl ocaxknenns. CKOpOCTh
npouecca ocaxaenus. dopmyna Ctokca.

3. IceBnooxmxenne. ['mupoanHaMuka mpomecca. KpuBas mceBIoOXIKeHHS. BUABI peXKUMOB IICEBI0OKIKECHHS.
OCHOBHBIE TEXHOJIOTHYECKHE TTAPAMETPHI IICEBIO0KIIKEHHUS.

4. Ocaxxaenue moj AeicTBUEM LEHTPoOeXHOH cuibl. OCHOBHBIE XapaKTEPUCTHUKU mporecca. CKOPOCTh OCaXIIeHUs B
LEHTPOOEKHBIX YCTPOHCTBAX.

5. OuUIFTPOBaHUE O ACHCTBHEM LEHTPOOSKHOH cuibl. OnperesieHne BeNNINHbBI JaBJICHHUS, ACHCTBYIOMETO Ha CTEHKY
OapabaHa.

6. MemOpaHHbIe mporeccsl pasaencHus. OCHOBHBIC XapaKTePUCTUKH MeMOpaH, UX CBOWCTBa. YibTpaduisrparus. Cxema




paszeneHus pacTBOpa 0OPaTHBIM OCMOCOM.
TennooOMeHHbIE IpolIecch

1. OCHOBHOE ypaBHEHHE TeEIUTONIepeadi. TerronpoBofHOCTE, KOHBEKINS, TEIUIOBOE H3TydeHne. CBsa3p kodddumnmenrta
TemIonepenayn ¢ ko3¢h(HIHEHTAMH TEIIOIPOBOJHOCTH U TEIUIOOTAAYN.

2. IMponece oxnaxaenns. CrocoObl oxnaxaeHus. TemrnepaTypHble XapaKTepHUCTHKH XJIaJareHTOB M TEIJIOHOCUTENEH.
3. CxeMa OTHOKOPITYCHOM BBINAPHOW yCTaHOBKH. IIpuHIMI feHicTBHA. MarepuanbHbIH W TEIUIOBOW OallaHCHI.

4. OcHoOBHBIE craraeMble OOIIEro pacxoja Mapa Ha BBIIapuUBaHUE. TeopeTndeckuil U ynelbHBIH pacxon mapa. Pacuer
OJHOKOPITYCHOTO BBIIIAPHOTO ammapaTa: TeIIoBas Harpys3ka, Ko (QUIMeHT TeItonepeauul Ipy BhIapUBaHHUH.

5. MHOTOKOpITyCHBIC BBINApHBIC YCTAaHOBKH. CXeMma M NpHHUUI AeHCTBUA. CXeMbl BbIIapuBaHHUs. MaTepuanbHbIi 1

TEIIOBOH OallaHCHI MHOTOKOPITYCHOI BRITTapHO# ycTaHOBKH. KoaddurmeHT ncnapeHns n caMouCIiapeHusl.

MaccooOMeHHBIE TPOLIECCHI

1. CymHocTh mpolecca Macconepeiaui. PaBHOBECHOE COCTOSIHHE CUCTeMbI. JluarpamMma paBHOBecust. PaGouast TuHMs
nporecca, ABMKYIIAs CHiIa IPo—Iecca.

2. Macootnada, Mmexanu3M mporecca. OCHOBHOE ypaBHEHHE MaccooTnaadu. Kpurepun mompoOus maccornepenadn.

3. Pacuer paboueii BBICOTHI almapaToB CO CTYNEHYAThIM KOHTAKTOM: M€ albHBIA IPOIECC, PealbHbIH MPoIecc.

4. Paznenenue xunkux cmeceil. MneanbHble, peanbHble KUIKHE CMECH. A3EOTPONHBIE CMECH. A3E0TPOMNHAs TOUKa.

5. CymHocTh mporecca pektudukamun. CxeMa peKTH(PHUKAIIMOHHOW YCTaHOBKH. MaTepHaibHBIN OamaHC peKTH(GHUKAINH.
6. CymHocTts npornecca abcopbuun. 3axon ['enpu. MartepranbHslit 6amanc mponecca abcopbumu. M3orepmsl abcopOium.
Omnpezenenue ONTUMAILHOTO YIEIBHOTO pacxoaa abcopOeHTa.

7. CymsocTs mpornecca agcopOuuu. Bumsl n xapakrepuctuka agcopOeHToB. Mexannsm mpouecca. M3menenue ¢poHTta
a7IcOpOIIHH.

8. @DopMsl CcBA3M BIaru ¢ MarepuanoM. Kuneruka mporecca cymkd. MaTtepuaabHbBIH U TEIUIOBOH OaTaHCHI CYIIMIKH.

9. CymHocTs nporiecca 3KkcTpakuun. [IpuHIunuanpHas cxema KCTpakiuu. PaBHoBecHe B cHCTeMax >KUAKOCTb -
xunkocts. Koaddurment pacnpenenenns. TpeyronpHas nuarpamma.

10. CXeMbl 3KCTpakUMU. ODKCTPaKLMs B CUCTEME TBEPJOE TENO - XKUAKOCTh U BapUAHTHI IIPOBEIEHUS 3TOTO MpoLEcca.
KoncTpykuust anmapartos At IPOBEAECHHS SKCTPAKLIUH.

1. CymHocTs mpoliecca kpucrammsanuu. Ctaaun TexHojoruueckoro mpoiecca. CraTuka mporecca. JluarpaMmel

COCTOSIHUS pacTBOPOB. CKOPOCTh KPUCTAILIH3AINHY U €€ U3MEHEHHe BO BpeMeHH. CIIocoObI KPUCTAILTHU3AIIHH.
Buoxumuueckue npoueccsl.

1. Haznauenue u npuMeHeHUE B MUIIEBOM MPOMBIIIJIEHHOCTH.
2. Kunernka u MaccooOMeH (hepMEHTAIMOHHBIX MTPOIECCOB.
3. Ammapatypa U IpOBEICHUS IIPOIECCOB (hepMeHTannH.

5.3. TemaTuka KypcOBBIX padoT (KypcOBBIX IPOEKTOB)

He npenycmorpeno

5.4. ®oHJ O1IEHOYHBIX CpeacTB AJisl MPOBEICHUS TEKYLIE€ro KOHTPOJIs

[lepeueHs BOIpOCOB, BRIHOCUMBIX HA OMPOC (KOJTOKBHYM)

Ompoc 1.

Bgenenne

1. Uro m3yuaercs B Kypce «IIpoueccel u anmapartsly».

2. Korna u rae 3apoaunace Hayka o «IIponeccax u annapatax». KTo sBIsSeTcss €T0 OCHOBOIOJIOKHUKOM.
3. UYrto Takoe Mpou3BOJACTBEHHBIN mpolecc. YTo Takoe TEXHOJIOIHMYECKHi mpouecc. YeM OHM OTJIMYaroTCs.
4. Uro takoe anmapatr. Uto Takoe MalMHa. YeM OHH OTIMYAIOTCH.

5. KakoBa kmaccuukanus mporeccoB MUAMIEBOH MPOMBIIIICHHOCTH.

Ompoc 2.

CBolicTBa BElIECTB

6. Ha xaxue Tpu rpynmsl MOXKHO Pa3JielIuTh CBOMCTBA BELIECTB.

7. KaknMy BennauHAMU XapaKTepu3yroTcsa (DU3MUECKHEe CBOWCTBA JKUIKOCTEH H Ta30B.

8. Kak HaiiTH IJIOTHOCTH CYCHEH3MH 4epe3 MacCOBYIO JIOJIIO TBEPAOH (asbl.

9. Kak HafiTW TIIOTHOCTH CYCTICH3UM 4epe3 0ObEMHYIO JOJI0 TBepaoi (asbl.

10. B gem 3aknrodaercs 3akoH BHYTpeHHero TpeHus HbroroHa.

1. Uro Takoe KMHEMaTHUYeCKasl BSI3KOCTb U JMHAMUYECKas BSI3KOCTh, B KAKUX CJUHUIIAX U3MEPSIOTCS ITU BEIHYHHBI.
12. UeM pasnuuaroTcs INIOTHOCTh M YJEIbHBIA Bec. B Kakux elMHMIAX M3MEPSIOTCA TH BEIHUYHHBL

13. Kaknmy BenwmarHAMH XapaKTEPU3YIOTCS CHIMYIHEe MPOJIYKTHL.

14. Uro xapakTepu3yeT MOPO3HOCTh CBOOOTHO HACHIMAHHOTO MaTephaa.

15. UYro xapakTepusyeT CTENeHb 3alO0IHEHUs] CBOOOJHO HACBIMIAHHOTO MaTepuana.

16. OCHOBHBIE BEJIMYHMHBI, XapaKTEePH3YIOUE TEIUIO(QU3UIECKUE CBOWCTBA BEIECTB.

17. MaccoBast monst TBepaoi ¢assl B coke 0,04, TUIOTHOCTH TBepABIX YacTHI B coke 2100 Kr/M3, IUNIOTHOCTD TBEPABIX YaCTHIL

2100 xr/m3, maoTHOCTH ocBeTiieHHOTo coka 1080 xr/m3, maccoBas mouist TBepaoi ¢asel B coke 0.04. MIOTHOCTh TBEPABIX YACTHUIL
2100 kr/mM3. Onpeaenuts 00bEMHYIO TOJIIO TBEPOH (a3bl B COKE.

18. [TmotHOCTE HEeocBeTIIeHHOTO coka 1101 kr/M, MaccoBas moist TBepaoi ¢asel B coke 0, 04, TUIOTHOCTH TBEPABIX YaCTHIL
2100 xr/m3. OnpenenuTs 00BEMHYIO OO TBEPIOH (a3bl B COKE

19. O6bemuas aomas TBepaoit ¢assr 21%, BsizkocTh ocBernenHoro coka 0,0005 ITa.c. OnpenenuTs BSI3KOCTH HEOCBETIEHHOTO
COKa.

20. O6bemuas aomst TBepaoit daser 5%, BA3kocTh ocBeTiieHHOro coka 0,00052 ITa... c. Onpenenuts BSI3KOCTH
HEOCBETJICHHOT'O COKa.

21. OTHOCHUTENBHBINH yIENbHbIA BeC pacTuTenbHOro Maciaa 890 kre/mM3. Onpeaenuth mwioTHOCTH Macia B CH.

22. Omnpenenuts B CU mioTHOCTH Anokcuaa a3ota npu puzd=10 krc/cm2 u t=200C. AtmocdepHoe namieHue 760 MM.pT. CT.




(1,03 krc/cm2). MmonbHast Macca ra3a 46 KI/KMOJb.

23. OnpenenuTs IOTHOCTh BO3ayXa mpu Bakyyme 440 mm.pT. cT. u TemnepaTtype —400C. ATMochepHOe AaBiaeHNE MPHHAThH
paBHBIM 750 MM.pT. cT. MoJbHas Macca Bo3myxa 28, 8 KI/KMOJIb.

[IpuHIMTIBI aHaM3a U pacdeTa anmnapaToB

24, Hanummire ocHOBHOE ypaBHEHHE KUHETHKU. UYTO XapakTepu3yeT KMHETHUECKHH KOI(pQHUIIMEHT.

25. Yto sBIIsieTcst IBIKYIIEH CHIIOH mpoliecca B 0OIIeM cilydae, ¥ B YaCTHOM.

26. Kak cocraBnsieTcss MaTepranbHBIN OalaHC Tporiecca.

27. Kaxk cocraBnsiercs sHepreTndeckuil OanaHc mporiecca.

28. UYeMm neproandecKUil MPoLECC OTIMYAETCA OT HeTpepblBHOrO. HazoBUTE MX OCHOBHBIE XapaKTEPHCTHKU.
29. Kaxk mpouncxoanT n3MeHeHHe TeMIepaTypsl (KOHIICHTPAIN) B armapare HAealbHOTO CMEIICHHS.

30. Kak npoucxoanT u3MeHeHHe TeMIepaTypsl (KOHI[CHTPAIUK) B allllapaTe MACaTbHOTO BHITECHEHHS.

31. Kak mpoucxoaut u3mMeHeHne TemrepaTypsl (KOHIEHTpaLKH) B anmnapare MpoMeKyTOYHOIO THIIA.
MonenupoBaHue 1 10J00ME IIPOLIECCOB MHUIIEBBIX TPOU3BOICTB

32. B uem 3akirouaercs TeOpeTHUECKUU IMyTh MCCIENOBaHUS Ipoliecca.

33. B dem 3akmrouaeTcst 3KCIEePUMEHTAIBHBINA MyTh MUCCIEAO0BAHUS Ipoliecca

34. B uem 3akmouaeTcsi MOAENUPOBAHUE MPOLECCA.

35. Kaxkme momxHBI coOMIONaThCS YCIOBHS MOTO0MS (PH3MIECKUX MPOIIECCOB.

36. Uro Takoe KOHCTAHTHI M WHBAPUAHTHI MOIO0OUS.

37. Uro Takoe CHMIUIEKCHl U KOMIUIEKCHI 10100, KPUTEPUU TOIO0HS.

38. HazoBuTe OCHOBHBIE KPUTEPHUHU MOIOOUS.

39. Uro xapakTepu3yeT OCHOBHOW KpUTEpHid MOI00us.

40. CcoopmynupyiiTe TepByl0 T€OpeMy MOI00HS.

41. ChopmMmynupyiiTe BTOPYIO TEOPEMY IMOI00MS.

42. CchopmynupyiiTe TPEeThIO TEOpEMy MOIOOHS.

43. Kaxoit xpurepuii mogo0us Ha3BIBAIOT OIMPEACIIAIONINM, KaKOi ONpeIensieMbIM.

44. Hanummure o6o01eHHble KpuTepuanbHble YypaBHeHUs (ypaBHEHHST O0OOOIEHHBIX NMEPEMEHHBIX).

45. HazoBuTe BcriomMorarebHble KpUTepuu 1monoous. Kakum oO6pa3oM moiydeH Kaskablii KpUTEPHH.

Omnpoc 3. MexaHn4eckue mpoLeccsl

46. C Kaxo# LenbIo MPUMEHSETCS N3MeIbUeHHE TBEPAbIX MaTepuason?

47. Kakue THIbl U3MeNbpUaIOMIMX MaIIUH NPUMEHSIOTCS B IPOMBIIIIEHHOCTH?

48. HazoBuTe OCHOBHBIE XapaKTEPUCTUKH JPOOIIIOK M METbHHII.

49. INepeuncnute TpeOOBaHUS IPEIBABIIEMbIC K H3MENBYAONIIM MaIlHHAM.

50. K xakomy BuIy OpoOJeHUS OTHOCSTCS ILEKOBbIE, THPALMOHHBIE (KOHYCHBIE) ApOoOMiIKu?

51. KakoBa KOHCTpYKIS, NPUHIMI AEHCTBUS U 00NacTh IPUMEHEHHS IEKOBBIX IPOOMIIOK?

52. KakoBa KOHCTPYKIHS, MPUHONT ACHCTBUS U 00JIacTh IPHUMEHEHHS TUPAIIMOHHBIX (KOHYCHBIX) APOOMIOK?
53. K xaxomy BuIy IpoOieHHs OTHOCATCS MOJIOTKOBBIE, BaJIbLIOBBIE APOOMIIKHU, TE3UHTErPaTOPhl, AUCMEMOpPATOpPhI?
54. KakoBa KOHCTpYKIMS, NPUHIMI AEHCTBUS U 001acTh IPUMEHEHHS MOJIOTKOBBIX JPOOMIIOK?

55. KakoBa KOHCTPYKIIHS, TPUHIIUI JEHCTBHSI W 00JIACTh IPUMEHEHHS BaJIBIIOBBIX JIPOOHIOK?

56. KakoBa KOHCTpYKIMSA, MPUHONN ACHCTBUS U 00JaCTh NPUMEHEHHS Ie3NHTErpaToOpoB?

57. KakoBa KOHCTpYKUMS, IPUHUUI JEHCTBHUS U OOJIACTh NPUMEHEHHs TUCMEeMOPaTopoB?

58. Kakne MenbHHIBI TPUMEHSIOTCS ISl ApoOIeHns 1 oMoia 3epHa?

59. K xaxomy BHIy M3METbUCHUS OTHOCSTCS IIApOBHIC, BHOPAIMOHHBIC METbHHUIIEI?

60. KakoBa KOHCTpyKIMs, IPUHIUI ACHCTBUS U 00IaCTh NIPUMEHEHHS MIapOBBIX MEIbHHUIL?

61. Kak Bnusier yacToTa BpallleHHs! IIApOBOM MENBHMIBI HAa CTETIEHb U3MEIbUYEHHS.

62. KakoBa KOHCTPYKIWS, MPUHINN ACHCTBUS W 00JacTh NPUMEHEHHS BUOPAMOHHBIX MEIBHUII?

63. ITpuMmeHNMBI 1 [T M3MENBUCHUS B BUOPAIIMOHHBIX MEIBHUIIAX MaTepHalbl ¢ HU3KOH TeMIEepaTypoil TUIaBJICHHUS?
OO0®bscHuTe ouemy?

64. JInis 4ero NpUMEHSIOT MPECCOBAaHHE B MUILEBON MPOMBIIIEHHOCTH?

65. Kakoe o6opynoBaHue HCHOIB3YIOT TMPH 00pabOTKe MPOTYKTOB MpeccoBaHUEM?

66. KakoBa KOHCTpyKIMs, MPUHINM ACHCTBUS U 00JIacTh NPUMEHEHHS 00€3BOKUBAIOMINX ITHEKOBBIX IIPEcCcOB?
67. KakoBa KOHCTPYKIMS, NPHHIMI ACHCTBUS U 00JIaCTh IPUMEHEHHS] POTALMOHHBIX OPUKETUPYIOIUX IPEcCOoB?
68. [ gero mpenHasHaueH (OPMOBOYHBIHN Ipecc, KaKOB €ro MPHHIUI paboThI?

69. Yro Takoe ¢unbepa’?

70. Uro Takoe dKCTpy3usi, €e BUABI U 00JacTh NpUMEHEHHs?

71. Kakoe 000pynoBaHHE NPUMEHSIOT JUISl MOJTYy4YCHUS] SKCTPYIUPOBAHHBIX MHILEBBIX MPOIYKTOB?

72. OnumuTe yCTpORCTBO U MPUHLUI JIEHCTBUS 3KCTPYyAEpA.

73. OnumuTe yCTpOUCTBO M MPUHIUN AEHCTBHS IPakHPOBOYHOTO TPaHYISATOpA.

Omnpoc 4. 'mapomMexaHUYIeCKHe POLECCHI

74. YacTump! KakuxX pa3MepoB MOTYT BBIJIEJICHBI M3 Ta30BBIX IIOTOKOB ITOJ ISHCTBHEM I'PaBUTAIIMOHHBIX CHII?
75. KakoBa KOHCTpyKIMS, MPUHINI ACHCTBUS U 00JIACTh IPHUMEHEHHS ITbUICOCAIUTEIFHON KaMephl?

76. B kakux anmaparax NpoMCXOJUT pa3/elIeHUE ra30B HEOJIHOPOAHBIX CMECe IO AEWCTBUEM MHEPLUOHHBIX U
LEHTPOOESKHBIX CHII?

77. KakoBa KOHCTpYKIIHSI, TIPUHIIUT JEHCTBHSI W 00JIaCTh MPUMEHEHHUS] OTCTOMHOTO Ta3oxoja’?

78. B 4yeMm mocTomHCTBa LUKIOHHOTO mporecca’?

79. Ot Kakux (pakTOpOB 3aBHCHUT CTEHEHb OYMCTKU Ia30B B LUKJIOHAX?

80. KakoBa KOHCTPYKIIHS, MPUHIUI JSHCTBHS W 00JIaCTh MPUMEHEHUS] LUKIOHA?

81. Kakwe GuibTpsI IPUMEHSIOT AT OYMCTKH Ta30BBIX ITOTOKOB?

82. KakoBa KOHCTpYKIMS, IPUHLMI JEHCTBUS U 00NAacTh MPUMEHEHUs] PYKaBHOTO (uibTpa?




83. KakoBa KOHCTpyKIMs, IPUHIUM ACHCTBUS U 00IaCTh MPHMEHEHHUs NaTPOHHOTO (UIbTpa?

84. B uem 3akmrouaercss Mokpasi ouucTka razoB? KakoBa creneHp ouucTku?

85. KakoBa KOHCTpyKIWS, MPUHINT ACHCTBUS U 00JIacCTh MPHMEHEHHUS HacaJl04HOTO CKpyOOepa?

86. KakoBa KOHCTpyKIMs, IPUHINT ACHCTBUS U 007IaCTh IPHMEHEHHsI IIEHHOTO CKpyOOepa?

87. Ha3zoBuTe npuHIMI, Ha KOTOPOM OCHOBAaHO OCAXEHHUE B MEKTPHUECKOM IOJIE.

88. Kakne KOHCTPYKIMH 3JeKTPO(UIBTPOB BaM M3BECTHBI?

Ompoc 5. TermmooOMeHHBIE IPOLIECCH

89. Kakue BUIBI TEINIOHOCUTENEH U METOMBI HATPEBAaHHUSA NPUMEHSIOT B MUIIEBBIX NMPOU3BOACTBAX?

90. JlaliTe KpaTKyl0 XapaKTEPUCTUKY HACBIIIEHHOTO BOJSHOTO Mapa.

91. Kaxkwme crocoOsl HarpeBaHHsl HACHIIIEHHBIM BOASHBIM ITApOM ITPUMEHSIOT B IHIIEBBIX IPON3BOJCTBAX?

92. B dwem cymHOCTh crioco0a HarpeBaHUS «OCTPBIM» MapoM?

93. Koraa MoXHO IpUMEHATh HarpeBaHue «ocTpbIM» mapoM? Kak ompenenuTs pacxon rperouiero napa?

94. W3 xaxkoro ypaBHEHHs ONPENEISIOT PacXo TEIUIOHOCUTENS AJIsl HarpeBaHus?

95. B dgem cymHOCT crioco0a HarpeBaHUS «TITYXHM» Hapom?

96. Jlnist 4ero B cXeMe «IJIyXxOroy» Mapa HpUMEHsIeTCs KOHIEHCATOOTBOMYIHK?

917. Kakue crocoObl HarpeBaHus ropsiueil BOJIOH INPUMEHSIOT B IUIIEBBIX HPOU3BOJACTBAX?

98. B kaxux ciydasx NMpHUMEHSIOT HarpeBaHUE IBIMOBBIMH Ta3aMu?

99. Kakue HegocTaTKy NPUCYIM HarpeBaHHUIO JBIMOBBIMU ra3aMu’?

100. B dem cymHocTh criocoba HarpeBaHHsS FOPSYUM BO3AYXOM U OOJIACTh MPUMEHEHHs 3TOTro crocoba Harpesa?
101. Kakune crocoObl HarpeBaHusl HIEKTPUIECKAM TOKOM HCIIOJBb3YIOT B IMILEBHIX MPOU3BOACTBAX?

102. B gem cymHOCT crioco0a HarpeBaHUS MEKTPHIECKHM TOKOM B IIedax IPSIMOTO AeHCTBHA?

103. B uem cymHOCTh crioco0a HarpeBaHUs MEKTPUIECKHM TOKOM B Ie€4aX KOCBEHHOTO JIEHCTBHSA?

104. B uem mpeumyiecTBa ¥ HEAOCTATKH crioco0a HarpeBaHHs IEKTPUUECKUM TOKOM?

105. Kaxkme xagareHThI HCIIONB3YIOT [UI OXJIaXICHHUS Ia30B, MapoB M KUIKocTel? Ha3oBHTe MX XapaKTEpHCTHKH.
106. Kak BBIYMCIUTB pacxo]] OXJIaXAaroed BOIbI?

Onpoc 6.MaccooOMeHHBIE TPOLECCHI

107. KakoBa cymHoCTh OMOXMMHUYECKHX MPOIECCOB?

108. JIis IpoM3BOICTBA KAKUX MPOJIYKTOB HMCIOJB3YIOTCS OMOXUMHUYECKUE TPOIIECCHI?

109. KakoBa KOHCTpyKIMS, NPUHIUI ACHCTBUS U 001IacTh MpHUMEHeHHs (epMeHTaTopa?

110. KakoB npuHIMN AeicTBHUS CaMOBCACHIBAIOIICHCS MEIIAIKH?

111. KakoBa cymHocTh mporecca adbcopOuuu?

112. Kaxkne cxemsl abcopOIuy MPUMEHSIOT B TEXHHUKE?

113. Kakue xoHCTpyKIMH abcopOepoB NPUMEHSIOTCS B MPOMBIIIIIEHHOCTH?

114. KakoBa KOHCTpYKIMS, NPHHIMI AEHCTBUS 1 00J1acTh NPUMEHEHHS TIOBEPXHOCTHOTO abcopbepa?

115. KakoBa KOHCTpYKIMS, MPUHINT ACHCTBUS U 00JIacTh IPHMMEHEHHS TUICHOYHOTo abcopbepa?

116. KakoBa KOHCTpyKIMs, MPUHINN ACHCTBUS U 00IacTh NIPHUMEHEHHs HacaJgodHoro abcopbepa?

117. Kakue mpumeHsiorcs Hacaaku B abcopOepax? Kakum TpeOOBaHHUSAM JODKHBI YIOBICTBOPATh HACAIKU?

118. IIpn KakuxX pexuMax MOTYT paboTaTh HacaJo4dHBIE abcopOepsI?

119. KakoBa KOHCTpyKIMS, MPUHONI ACHCTBUS U 00JIaCTh IPHUMEHEHHS TapeiabyaThlx 0apOOTaKHBIX KOIOHH?
120. KakoBa KOHCTPYKIIMS CHTYATBHIX Tapeiaok?

121. KakoBa KOHCTpyKIIMS KJIamaHHBIX TApeIoK?

122. KakoBa KOHCTPYKIHS, TIPUHIIUT JEHCTBHUS U 00JIacTh MPUMEHEHUs pacibuinBaromero abcopbepa?

123. B uem cymHOCTh TIpolecca BelenaunBaHusa? Kakue KOMIIOHEHTH! YJaCTBYIOT B IIPOIIECCE BBINETAUMBAHUS?
124. KakoBa KOHCTpyKIIMS, TIPUHIUT JICHCTBUS M 00JIaCTh MPUMEHEHHUS MepKoJsiTopa?

125. KakoBa KOHCTPYKIHS, MPUHINT ACHCTBUS U 00JacTh NPHUMEHEHHS HAKJIOHHOTO ABYXIITHEKOBOTO IU(QY3HOHHOTO
anmnapatra?

126. KakoBa KOHCTpYKIMS, IPUHLIUI JEHCTBHUS U 0OJIACTh NPUMEHEHHsI IByXKOJIOHHOTO AU((Y3MOHHOTO ammapara co
B3BEILEHHBIM CII0EM?

127. KakoBa KOHCTpYKIHS, MPUHINI ACHCTBUS U 00JIacTh IPHUMEHEHHS JIEHTOYHOTO dKCTpakTopa’?

128. Kakue mMeTonpl IpUMEHSIOT AJs pa3feieHusl KUAKUX OTHOPOAHBIX cMeceil? Ha Kakux CBOMCTBaxX >KHIKUX cMecei
OCHOBaHBI 3TH METOABI Pa3eIeHUs

129. Uro takoe npocras neperonka? IIpu paszneneHun Kakux cMeceil ee NpUMEHSIOT?

130. Kakue pa3HOBHIHOCTH IIPOCTOH NEPETOHKU MPUMEHSIOTCS B MUIIEBOI MPOMBINIICHHOCTU?

131. KakoB mpuHuun neictBus u 001acTh NPUMEHEHUS! YCTAHOBKU JUIsl (PPAKIIMOHHOM MEeperoHku?

132. Kakoit crioco0 meperoHku Ha3biBaeTcsi (GpaKIMOHHOW MEPEroHKOM?

133. KakoB npuHItMIT 1eificTBUSA M 001aCTh IPUMEHEHNS YCTAHOBKH [UIS TIPOCTON TIEPErOHKH ¢ aedierMarueii?
134. Uro takoe ¢uerma? st yero oHa HampapisieTcs 0OpaTHO B KyO?

135. KakoB npuHImn aeifictBus 1 001acTh NPUMEHEHHS YCTAHOBKH JUISl IEPETOHKH C BOJSIHBIM ITapom?

136. KakoB npuHIIIT 1efcTBHS ¥ 001aCTh IPUMEHEHNS YCTAHOBKH [UISL MOJICKYISIDHOH ITePErOHKH?

6. YHEBHO-METO/JUYECKOE 1 TH®OPMAIIMOHHOE OGECIIEYEHUE JTUCHUIIIMHBI (MOAY JIS)

6.1. Pexomenayemas Jquteparypa

6.1.1. OcHoBHas JUTEpaTYypa

ABTOpLI, COCTaBUTEIIN | 3ariaBue | I/IS,ElaTeJ'IBCTBO, rona | Komng-Bo




ABTOPBI, COCTaBUTEITH 3arnaBue WznarensctBo, rox | Komnd-Bo
JI1.1 [Octpukos A. H., IIpoueccel u annapatel. Pacuer u npoekTUpOBaHUE aNapaToB Cankr-IlerepOypr: | DnexTpoH
Bacunenko B. H., JUTS TETIIIOBBIX U TETJIOMAacCOOOMEHHBIX MPOLIECCOB: yueOHOE Jlanb, 2022 HBIN
®ponosa JI. H., mocooue pecypc
Tepexuna A. B.
JI1.2 | Pa3akoB M. A. IMTpomeccs! u anmapaTs! MUIIEBBIX TPOM3BOACTB. JJabopaTopHBbIit Cankr-IlerepOypr: | DnexTpoH
MPaKTUKYM: yaeOHOe mocodue JUist By30B Jlanb, 2024 HBIN
pecypc
6.1.2. JlonosiHuTEIBHAS JIUTEPATypPa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Komnu-Bo
JI2.1 |Ilnakcusn 0. M., IMpoweccs! 1 anmapaThl MUIIEBBIX TPOM3BOACTB: YICOHHK M.: KonocC, 2008 20
Mamnaxos H. H.,
Jlapun B. A.
JI2.2 | Kasenxwuii I. [1., [Iponeccr u anmapaThl MUIIEBON TEXHOJIOTHH: YIeOHUK M.: Konoc, 2000 44
Bacunbses b.B.,
I'yceBal. A.
6.2. Ilepeuens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH "UHTepHeT"
31 | MocKOBCKHI ToCynapCTBEHHBIH YHUBEPCUTET ITUIIEBEIX ITPOU3BOACTB MHuHICTEpCTBa 00pa3oBaHus N HayKH Poccuiickoit
®denepanuu.
Jlexuu no kypcam «IIporieccel 1 anmnapatsl MUILEBBIX POU3BOJICTB C OCHOBAMH IMAPABIHKM
02 | DneKTpoHHbIE KHUTH MO MHIIEBOH MPOMBIIITIEHHOCTH
6.3.1 IlepeyeHb MPOrpaMMHOro odecrneyeHust
6.3.1.1 | SuperNovaReaderMagnifier
6.3.1.2 | OC Windows XP
6.3.1.3 | bCad Butpuna
6.3.1.4 | Office 2007 Suites
6.3.1.5 | MozillaFirefox
6.3.1.6 | MozillaThinderbird
6.3.1.7|7-Zip
6.3.2 TlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | OnexTpoHHas ONOIMOTEUHAs CHcTeMa H3aTenbeTBa «Jlanpy. [loHOTEKCTOBRAs ANEKTpOHHAS OMOIHOTEeKA.
WHnuBuayanbHBIN HEOTpaHIMYCHHBIH JOCTYN Yepe3 (UKCHPOBaHHBIN BHeIHHH [P anpec akageMun HEOTpaHHIEHHOMY
KOJIMYECTBY I10JIb30BaTeNeH U3 0001 TOUYKH, B KOTOPOi nMeercs 1ocTyn K ceti MuTepHer.http://e.lanbook.com
6.3.2.2 | OnexrpoHnHsIi nepuoauueckuil cnpaBounuk «Cuctema TAPAHTY. ITonHOTeKCTOBBIH, 0OHOBIsIEMBIH. JJocTym 1o

JIOKaJBbHOM CETH aKaJeMHuH

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Aynuropust Bun pabot

Hasunauenune OcCHAaIEHHOCTD

1-506 JIab

Jocka ydeHudeckass HAcT€HHas TpexdleMeHTHas, cToibl (15 mr.),
crynmbss (23 wr.), creHabl (3 mT.), TpeHa)XePHO-AHMArHOCTUYCKHIA

Vuebnas ayauTopus KOMIIJIICKC «KOHZ[I/IIII/IOHep», TpeHa)KepHO-ILI/IaI‘HOCTI/I‘-IGKI/II\/‘I KOMIIJICKC

«XONOMUIBHUKY», TECTOPACKaTOYHAs
KoMOuHUpoBaHHbIH, Tectomec Fimar 7/S

MammHa  Imperia,

¢bubTp

1-502 Jlex

Jlocka  ydeHWYecKas  HAaCTCHHas
JIEMOHCTPAILIIOHHOE  000pynOBaHHE
CEHA EcMaster Electric 180*180 (1 mrT.), HOyrOyk, IpoeKkTop) u

TPEXIJICMCHTHAA

(1 ),

(3kpaH C  2IEKTPONPHUBOIOM

YueOHast aynuTopust y4eOHO-HaIsIIHBIE TIocoOus, Kadenapa jekropa HacroipHas (1 mrT.),

CTOJI yU4eHHWYeCKHi 4-X MECTHBIH Ha MeTaJulokapkace (26 mrT.), CTyn
momymsrkai (1 mT.), ckamedika 4-X MecTHas Ha MeTayulokapkace (25
IIT.), HACTEHHbBIC TUIAKATHI M CTEH B! (9 1IT.)

1-500 CP

Jlocka  ydeHWYecKas ~ HAaCTCHHas
JEMOHCTPAILIIOHHOE  000pynOBaHHE
CEHA EcMaster Electric 180*180 (1 mrT.), HOyrOyk, IpoekTop) u

TPEXDJICMCHTHAA

(1 ),

(3kpaH C  3IEKTPONPUBOIOM

Y4eOHast aynuTopus yd4eOHO-HarmsqHple  Mocobus, cTon mpemnopaBarensckuit (1 mrT.),

kadeapa nekropa HactodbHas (1
MECTHBIH Ha MeTajulokapkace (26 1mT.), ctyn momymsrkuit (1 mmr.),
ckameiika 4-X MecTHas Ha MeTaJutokapkace (27 mrT.)

IT.),

CTOJI YYCHHYCCKHH 4-X




KOMHI)I(Yl"epHaﬂ TCXHUKAa C BO3MOXHOCTBIO IIOJAKIKOYCHHSA K CCTHU

"UnTepuer” u  olecrieyeHHMEM  JOCTyrla B DJIEKTPOHHYIO
123 IMomemienue amus I/IH(bopMaHH0HH0-o6pa3OBaTenLHVyfo cpeny opraHfI3aHHH(l9 IIT.),
CaMOCTOSATEIbHOM paboThl | CTONBI (17 IT.), KOMIBIOTEPHBIA CTONM 6-M MECTHBIH (3 IUT.), CTYIbA
yuenuueckne (34 wT.), cryaps w/m (18 mT.), cremnaxu ¢
maTepatypoi, Buaeoysennuutenb Optelec Wide Screen (1 mit.)
Croner (28 mwT.), cTymbs (48 1mT.), mKad U CTEIUTAXH C JIUTEPaTypoH,
1-204 IMomemnienue ast KOMITBIOTEpHAsE TEXHMKA C BO3MOXKHOCTBIO IIOAKIIOUCHHS K CeTH
caMoCTosTeIbHOM paboTel | "MHTepHET" M obecrmeueHMeM — JOCTyma B JJIEKTPOHHYIO

nHGOPMAMOHHO-00pa30BaTENbHYIO Cpeay OpraHu3anum(4 mrT.).

Jlocka ydeHWdYecKass HACTEHHas TpexXdlieMeHTHas, cToibl (15 1mr.),
cryabst (23 mr.), creHanl (3 IUT.), TPEHAKEPHO-IUATHOCTHUEKHUIMA
1-506 Ip YueOHast aynuTopust xomIuiekc «KoHAuIuoHep», TpeHaKepHO-IHMAarHOCTHUYEKUIl KOMILIEKC
«XOIIOMUIBHAKY», —TecTOpackaToyHas MammmHa Imperia, QuibTp
xoMOmHMpoBaHHEIH, Tecromec Fimar 7/S

8. METOUMYECKHE YKA3AHUSA /IS OBYYAIOIIIUXCA IO OCBOEHUIO JUCHHUIIJIMHBI (MOZLY JIS)

Crennduxoil 3a09H0H (HOpMBI 00ydeHHs SBISCTCS Mpeobiafaromee KOJIHYECTBO YacOB CAMOCTOSTENBHON PabOTHI IO CPABHEHUIO C
AYJUTOPHBIMU 3aHATHAMH, II03TOMY METOJMKA H3Y4EeHMsI Kypca IIpelycMaTpUBAeT Hapsaay C JIEKUUSAMH, JabopaTOpHBIM |
NPAKTUYECKUMH  3aHATHAMM, OPTaHU3ALMI0 CaMOCTOSITENILHOW pabOThl CTY[ICHTOB, IIPOBEICHUE KOHCYIbTallMi, PYKOBOJICTBO
JOKJITaJaMH CTYICHTOB IUIS BBICTYIUICHUS HAa HAYYHO-NPAKTHYECKUX KOH(EPEHIHAX, OCYIIECTBICHHE TEKYIIETo, IPOMEKYTOYHOTO
(hopM KOHTPOISL.

Cryznentsl, u3ydatomue aucuuiuimHy «IIporecchl M ammaparts», DOJDKHBI 00JaJaTh HaBBIKAMU PAa0OTHI ¢ y4eOHOH JUTepaTypod u
JIPYTIMH HH(QOPMAIMOHHBIMH MCTOYHHKAMH, B TOM YHCJIE MHTEPHET-CAWTaMH, a TakKe BJaJETh OCHOBHBIMH METOJAMH, TEXHHUKOU
U TeXHoJIoTHel cOopa u 00paboTku HHPOPMAITUHL.

CamocrosiTenbHasi paboTa CTYIEHTOB 3a04HOM (OpPMBI OOydeHHs NOJDKHA HAYMHATBCS C O3HAKOMIEHMs ¢ pabodell mporpammoit
JUCLUILIMHBI, B KOTOPOH NEpedrciIeHbl OCHOBHAsl M JONOJHUTENbHAS JIMTEPaTypa, ydeOHO-METOAMYECKHE 3a/laHusl HEOOXOIMMBbIC
JUTSL M3Y9EHHS UCIUTUINHEI M pa0OTHI Ha Ta00PaTOPHBIX, MPAKTHUECKIX 3aHATHSX.

IIpenomaBaTens B mpomecce ayIUTOPHBIX 3aHATHH OCBEIIaeT OCHOBHBIC KIIFOYEBBIC TEMBl AWUCHUILUIMHEI M 0Oparnaer BHHMaHHE
CTY/ICHTOB Ha TO, YTO OHM JOJDKHBI BCIIOMHHTb M3 paHee IOJIyYCHHBIX 3HAHMH. 3yueHMe Kakmoi TeMbl ClefyeT HauMHATh C
BHIMATEIEHOTO O3HAKOMIICHHs ¢ HabopoM BompocoB. OHM OPHEHTHPYIOT CTYIEHTa, MOKA3bIBAIOT, YTO OH JOJDKEH 3HATh IO JaHHOU
teme. CremyeT MMeTh B BHAY, YTO YUEOHHK WIH ydeOHOE MOCOOHME MMEET CBOIO JIOTHKY ITOCTPOSHHS: OJHH aBTOPHI Oojee IIHPOKO,
a Jpyrue OoJiee Y3KO pPacCMaTpUBAIOT Ty WIM HHYyI0 mnpoOiemy. [Ipu u3ydeHun 000 Tembl pabodell MporpamMMbl ClEAyeT
TIOCTOSIHHO OTMEYaTh, KaKHe BOINPOCH! (IIyCTh B MHOM JIOTMYECKOH IIOCIIEOBATEILHOCTH) PACCMOTPEHBI B JAHHOW INaBe YdeOHHKa,
y4eOHOTO TOCOOMs, a Kakue omymieHbl. [lo 3aBepmieHnr pa®OTHI HajJ Y4EOHHKOM JIOJDKHA OBITh SICHOCTH B TOM, KAaKHE TEMBI,
BONIPOCHI TNPOTPaMMbI Y4eOHOTO Kypca BBl YK€ M3y4WmIM, a KakKue MPeACTOHT H3Yy4UTh II0 APYIUM MCTOYHHKaM. B ciydae
BO3ZHHKIINX 3aTPYJHEHUI B MOHMMAHMM Y4eOHOTO MaTepHaia clieqyeT OOpaTHThCS K JPYTUM HMCTOYHUKAM, A€ M3JIO0KEHHE MOXKET
OKa3aThCs 00JIee TOCTYITHBIM.

[loHnMmanMe U ycBOEHHE COJEp)KaHMS Kypca HEBO3MOXHO 0€3 YeTKOTO 3HaHMS OCHOBHBIX TEPMHUHOB M HOHSTHIL, HCIONB3yeMBIX B
JaHHOHM NUCLMIUIMHE MO KaXIO0H KOHKpeTHOW Teme. JIJIsi 5TOro CTYAEHT NOJDKEH MCIIOJIb30BATh ONPEIEICHUS HOBBIX TEPMHHOB,
KOTOpBIE JABAIUCH Ha JIEKIINH, a TAK)KE B PEKOMCH/I0BAHHBIX YIEOHBIX U HH()OPMAIIMOHHBIX MaTepHallax.

CoBpeMeHHBIE CPE/ICTBA CBA3M ITO3BOJIIOT CTPOWTH B3aMMOOTHOIICHHS C IPENOJaBaTe]IeM W BO BPEMsS CaMOCTOSATENILHOW paboTHI ¢
MOMOIIBI0 MHTEPHET-BUAEO-CBA3M, a HE TOJIBKO BO BpEMs ayJUTOPHBIX 3aHATHH M KOHCYIbTaUH. [ MpOXyKTUBHOTO OOIIEHHS
CTYIICHTY HEoOXOJUMO BIaJeTh HaBbIKAMM JIOTHYHOIO, IIOCJIENOBATENBHOTO ¥ MOHSATHOTO M3JIOKEHUS CBOEro  BOIpPOCA.
JKenarensHO, YTOOBI CTYOCHT 3apaHee HAIHCall 3JIEKTPOHHOE MHCHMO, B KOTOPOM MEPEUHCIMI WHTEPECYIONIHE €ro BOIPOCHI MIH
BOIIPOCHI, M3y4E€HHE KOTOPBIX IPEACTABISACTCS €My 3aTPyAHUTENBHBIM. OJTO JacT BO3MOXKHOCTH IIPENOJABATENI0 OIEPaTHBHO
OTBETHTH CTYICHTY I10 HHTEPHET-CBSI3H U 00JIee KaueCTBEHHO MOJITOTOBUTHCS K IOCIIEAYIOLINM 3aHITHSM.

Heo6xoanMo OTMETUTB, Y4TO CaMOCTOSITENbHAsE paboTa ¢ JIMTEPaTypod M MHTEPHET-UCTOYHMKAMU HE TOJIBKO IT0JIE3HA KaK CPE/ICTBO
Oomee TIyOOKOTO H3y4eHMs JIIOOOW IUCIMIUIMHBI, HO ¥ SBISIETCd HEOThEeMJIEeMOW dYacThio Oymymed mnpodeccHoHaIbHON
JeATeIIbHOCTH BBIITYCKHIKA OaKalaBpHaTa.

MIPAJIOXKEHUSA




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 y4eOHOM roay

AKTyanu3upoBaHHas pabodas mporpamMMa paccMOTpPeHa M 0J00peHa Ha 3acelaHuu
oT

3aBenyromuii BeITycKatomel kadeapoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxrtyanusupoBaHHas pabodasi mporpaMMa pacCMOTpPeHa W O0OpeHa Ha 3aceIaHhd
oT

3aBenyrouuii Beiyckatomen kadeapoi

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvasi mporpaMma pacCMOTPeHa W OMOOpeHa Ha 3aceIaHHU
oT

3aBemyromuii BRITyCKatommei kadenpoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxrtyanusupoBaHHas pabodas IporpaMMa pacCcMOTpeHa W O0OpeHa Ha 3aceHaHHd
ot

3aBenyromuii Belyckatomen kadeapoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

BBIITyCKAIOMeH Kadeapbl, mpoTokom No

BBIITyCKAIOMme Kadeapbl, mpoTokom No

BBIITyCKatomed Kageapsl, IMpoToKos Ne

BBIITyCKatomen Kadeapsl, mpoTokon Ne

BBIITyCKatomed Kageapsl, IMPOTOKos Ne

BBIITyCKatomed Kageapsl, MPoToKos Ne



