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IIpoueccsl M annapaTrbl XUMHUYECKOH TEXHOJIOTHUU

paboyas nporpaMma JUCIHUIIAHBI (MOYJIsl, TPAKTUKH)

3akpernieHa 3a xadenpoit IIpoueccsl M anmapaTbl XUMHUYECKUX W MULIEBBIX MPOU3BOJCTB
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Ipoduis XuMu4YecKkass TEXHOJIOTHSI  TNEpPepadoTKH  MOJMMEPOB W KOMIO3MIIMOHHBIX
Kpammpuxarms O0axanasp
Cpok o0ydeHust 4 roga
®opma o0yueHus OYHast OO6w1ast TpyI0EMKOCTh 12 3ET
Bunel koHTpONS B 9K3aMEHEBI 5, 6
ceMecTpax:
Cemectp(Kypc.Homep cemecTpa Ha 5@.1) 6(3.2) Hroro
Kypce)
VII | IIT | VII | IIT | YVII | TIII
Jlekuuu 32 32 32 32 64 64
IIpakTiueckue 16 16 16 16 32 32
JlabopaTopHbIe 32 32 32 32 64 64
HWroro ayn. 80 80 80 80 160 | 160
KonrakTHas paboTa 80.35 | 80.35 | 80.35 | 80.35 | 160.7 | 160.7
Cawm. pabora 100 | 100 | 100 | 100 | 200 | 200
Yacel Ha KOHTPOJIb 35.65135.65|35.65(35.65| 71.3 | 71.3
[IpakTryeckas DOAroTOBKa 0 0 0 0 0 0
HToro TpynoeMKocTh B yacax 216 | 216 | 216 | 216 0 0
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1. HEJIN 1 3AJJAYU OCBOEHUSA TUCIUIIVIMHBI (MO AYJIA, ITIPAKTHUKNA).

B THUIT IMTPAKTUKW. CIT b 1 ®OPMA (POPMbBI EE IMPOBEJIEHWA,
Iens n3ydeHns TUCIUITIMHEI 3aKIII0YAIOTCS B OCBOCHIH TEOPETHUECKUX 3HAHUH B 00JIaCTH IIPOIIECCOB U alIapaToB
XHMHYECKOH TEXHOJIOTHH, a TaKXKe IPHOOpEeTeHNe yMEHUII IPUMEHSTh 3TH 3HaHUS B IPO(ECCUOHATBHON ESITeIbHOCTH
IIPY PELICHUH, KaK KOHKPETHBIX IPOM3BOJACTBEHHBIX 337124, TaK U EPCIEKTHUBHBIX BOIIPOCOB, CBA3aHHBIX C
panmoHaJII3aien IPOIIECCOB M COBEPIICHCTBOBAHMEM aIapaToB XUMHUIESCKUX IIPOU3BOICTB; HOPMHUPOBAHHUE
podecCHOHABHBIX KOMIICTEHIINH, HEOOXOMUMBIX BBIITYCKHHKY.

OCHOBHBEIMH 3a/la4aMU U3YUYCHUA TUCHUTUINHBI SABISAIOTCA:

- U3Y4IUTHh TCOPCTUICCKHUEC OCHOBBI ITPOLICCCOB U aIlllapaTOB XHMHYCCKOH TCXHOJIOT'HH,

- 3HAKOMCTBO C YCTpOfICTBOM U [IPUHIUIIOM pa6OTBI MalllvH " amnrapaToB, B KOTOPBIX 9THU IIPOLCCChI IPOTCKAKT,

- 3HAKOMCTBO C METOJaMU pacd€Ta OCHOBHBIX BUAOB TCXHOJIOI'MYECKOI'O 060py,£[OBaHI/I)I C IICJIBIO €I'0 no;[6opa,
OIIpCACJICHUA PECYPCHBIX BO3MOKHOCTEH 1 BblJa4uu peKOMCH}IaHI/Iﬁ 10 €T0 MOACPHU3AINU U ITIPOCKTHUPOBAHUIO,

- UIBYUCHHC CII0COOOB MOBBIIICHHS 3(1)(1)6KTI/IBHOCTI/I paGOTBI TEXHOJOT'HYECKOT'O 060pyﬂ0BaHI/IH;

- UIBY4YCHHUE MCTO0B I/IHTCHCI/I(I)I/IK&L[I/II/I IpoueccoB XHMHYECKOU TCXHOJIOTUH,

- 3HAKOMCTBO C IIEPCIICKTUBHLIMU HAIIPABJICHUAMU Pa3BUTU HAYKHU O MTPOLICCCAX U arnaparax XUMHYECKON TEXHOJIOTHH.

2. MECTO JUCTIIMIIIMHBI MOAYJIA, IPAKTUKHN) B CTPYKTYPE OBPA3OBATEJIbBHOM ITPOI'PAMMABbI

Hwukn (pazmen) OIT: | b1.0

2.1 | TpedoBaHMs K NMpeABAPUTEILHOMN MOATOTOBKE 00y4YalouIerocs:

2.1.1 | UmxeHepHas 1 KOMITBIOTEpHAs Tpaduka

2.2 | Jucuuniauubl (MOAY/IHM) U MPAKTUKH, 1JI KOTOPHIX OCBOEHHE JAHHOW AUCHUIJIMHBI (MOAYJIs1) HEO0X0AUMO KaK
npeauecTBYIOIee:

2.2.1 | IloaroroBka K mpolenype 3aliyuThl U 3all1Ta BBITYCKHON KBATU(PUKAIIMOHHON paboThI

3. KOMIIETEHIIMHM OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI TUCIUTLIMHBI
(MOJYJISI, IPAKTUKH)

VYK-2: CnocobeH onpeaensiTh KpYr 3a/ia4 B paMKax NOCTaBJIEHHOI 1eJM ¥ BbIOMPAaTh ONTHMAJIbHbIE CIIOCO0bI HX pellleHus,
HCXO/IS1 U3 e CTBYIOLIUX MPABOBLIX HOPM, HMEIOIIMXCS PECYPCOB U OTPaAHUYEHHIT

VK-2.1: 3uaem npasuna u yciosHocmu npu 6b1n0JIHEHUU KOHCIMPYKMOPCKOU OOKYMeHMayuy npoexma

Pe3y.HI)TaTI>I O6y‘~I€HI/I}IZ CTYACHT 3HACT CTaHAAPTHI, METOANYCCKUEC U HOPMATUBHBIC MaTCpHaJIbl, COIPOBOXKAAIOMINE MPOLECCHL
IIPOU3BOACTBA,;0CHOBBI BbI60pa 060pyz[0}3aH1/1>1 B COOTBCTCTBHU C TCXHUYCCKHUM 3aIaHUCM; COBpCMeHHLIfI YPOBCHBb pa3BUTHA
TEXHUKH U TCXHOJIOT'HH,

VK-2.2: 3uaem ocnogul pacuema na npoyHoCmb, JHCECMKOCHb U YCMOUMUBOCHb INEMERNO08 000PY008aANUL XUMUYECKOU
NPOMBIULEHHOCU

Pe3y.HI)TaTI>I O6y‘~I€HI/I}IZ CTYACHT 3HACT 0COOEHHOCTHU MMPOBEACHUS TEXHOJIOTUYCCKOTO IMpoLIecca; OCHOBHBIE METOJANKH pacucTa
3JICMCHTOB 060py,HOBaHI/I$[ Ha MPOYHOCTH,

VK-2.3: 3naem mexnonocuueckue pacuemosl annapamos XuMuieckoli NPOMbIUIEHHOCIU

Pe3ynbraThl 00ydeHHs: CTYJICHT 3HaCT OCHOBHBIC TUIIBI alllIapaTOB XUMUYECKOH TEXHOJIOTHH, UX NPHHINI AEHCTBHS,
KOHCTPYKTHBHBIE 0COOCHHOCTH, (PaKTOPHI, BIUAIONINE Ha IIPOU3BOAUTEIIFHOCTh H SKOHOMHIHOCTh IPOMBIIIIIEHHBIX YCTAHOBOK;
MyTU MHTCHCU()UKAIMU U TEHICHIUH PAa3BUTHSA BEICOKOA(P()EKTHBHBIX TEXHOIOIHIECKUX IPOIIECCOB M 000PYAOBAHUS;
METOJUKH pacueTa 000pyA0BaHHs; paboune pexXUMBI IPOBEJEHUS TEXHOJIOTHYECKOT0 Ipolecca;

4. CTPYKTYPA U COJAEPKAHUE JUCOUILINHBI (MOIYJISI, IPAKTUKH)

Kon HaumeHoBaHue pa3/iesioB M TeM /BUJ 3aHATUS/ Cemectp | Yacos ®opma
3aHATHS / Kype KOHTPOJIA
1 Paznea 1. Jlekuuu
1.1 Beenenne. /Tema/ 5 0
1.1.1 IIpenmer u 3amaun AUCHUILTHHBL. Kiaccupukaryst mporeccoB XUMAIeCKOM 5 1 )
TEXHOJIOTHH. MeTO B! H3y4eHHUS IIPOLECCOB XUMIIECKOH TexHOMOTHH. /JIek/
1.2 I'mnpomexanngeckue nporeccs /Tema/ 5 0
1.2.1 I'mnpocraruka. OCHOBHOE YpaBHEHHUE THUAPOCTATUKH U €T0 IPAKTUIECKOE 5 2 Ok

npuMeHeHne. TedeHue KUIKOCTel B TpyOaX. Pe:KUMBI TeUeHUS JKUAKOCTH.
Omnpenenenue NoTeps AaBleHHs U pacxoia. Y pasHeHus [lyaseiins u Jdapcu-
Beiic6axa. Pacuet TpybompoBoaa. /Jlex/
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I'mnpomnnamuka.Knaccupukanus xunkocreil. Puzndeckue cBocTsa
skuakocted. Cuibl, IEHCTBYIONIME B ®KUAKOCTH. HpIOTOHOBCKHE U
HEHBIOTOHOBCKHUE XHUIKOCTH. KHEeMaTnyeckue u reoMeTpruiecKre
XapaKTepUCTUKH NOTOKA. 3aKOHBI COXPAaHEHHSI U TIEPEHOCA B TUAPOMEXaHUKE.
YpaBHEeHHs HEPA3PBIBHOCTH MEPEHOCA KOJTMUYECTBA ABUIKEHUS U SHEPTUH.
ITepemenieHne 4acTuIl B )KUAKOCTH B TIOJIE CHITBI TSKECTH U B TI0JIE
IEeHTPOOESKHBIX cvil. CHila COMPOTUBIICHUS CPENIBI U CKOPOCTH TIEPEMENICHUS
YacTHI] B KHUJIKOCTH P 3TOM. /JIex/

DK

1.2.3

I'mapomexaHnueckue nporiecchl 1 anmnapatsl. Kilaccudukarus npoueccos
paznenennsi. OcakieHuEe B MOJIE CHII TsDKeCTH. DUIIBTpanns KUAKOCTH Yepes
CJION TIOPHCTOTO M 3€PHUCTOT0 MaTepraya. Pa3sHOBHIHOCTH MMOPHUCTHIX U
3ePHUCTBIX MaTEPUANIOB M UX XapaKTEPUCTHKU. 3aKOHOMEPHOCTH
(UIBTPALMOHHBIX TEYEHUH Yepe3 IIOPHUCTHIC U 3ePHUCTBIC MaTepHalIbL.
IceBn00XIMKEHHBIH CIION M TapaMeTpHl €ro coCTOSHHA. Teopus moodus B
IIporeccax M ammapaTax XHMHUIecKoil TexHomorud. /JIex/

Ok

1.2.4

OrtcranBanne. KOHCTpyKINHU OTCTOIHNKOB M ONIpEAETICHUE UX Pa3MEpOB.
Hentpudyruposanue. KoHcTpyKIMu 0TCTONRHBIX LeHTpuyr. OnpeaencHue
MIPOU3BOUTENIBHOCTH U MOTPEOIIIEMOI MOIHOCTH LIEHTPUYTH.
uxnonuposanue. Konctpykuuu nukionos. OnpeaeneHue pa3MepoB 1
THAPOJMHAMUYIECKOTO CONPOTHUBICHHS IIUKIOHOB. baTapeiinbie ukioHs!. /JIex/

6]

1.2.5

OurcTka ra3os. [I[poMbIIIIEHHBIE a3pO30ITH. [ paBUTAIMOHHAS, HHEPIHOHHAS,
MOKpasi, QUIBTPAIIMOHHAS U JJIEKTPUYECKas OUMCTKA ra3oB. KoHCTpyKIuu
ra3004UCTHOTO 00opynoBanus. /JIek/

Ok

1.3

IIpomMbrmieHHBIe cIOCOOBI epeMemmBanus. /Tema/

1.3.1

XapakrepucTuku mporiecca. OnpezesieHnue 9ucia 000poTOB U MOILHOCTH MPU
MepeMEIINBAHUH KUAKOCTEH. KOHCTPYKIIMU MEIIanoK U 001acTu ux
npuMeHenus. /JIex/

€)%

14

TpaHcnopTHpoBKa xuakocteid. /Tema/

1.4.1

KoHCTpyKIIMH HACOCOB M IPHHIUITEL UX pabOTHI. XapaKTepUCTHKU
LIEHTPOOESIKHOTO Hacoca U ero paboTa Ha Tpydompoo. [Togbop Hacoca 1
perymupoBanue ero pabotsl. [lapaiuiensHoe U MOCIeA0BaATEIFHOS COCTHHCHHUS
HacocoB. /JIek/

Ok

1.5

TemoBbie IIPOLECCHI U arlraparhl.

/Tema/

1.5.1

XapakTepUCTHKHU TEIUIOBOTO MOTOKa. CIOCOOKI nepegadn Tera.
TemnonpoBogHOCTb. 3akoH Dypbe. TEIUIONPOBOAHOCTE IIOCKOH,
NWIAHAPUIECKOW ¥ MHOTOCTIONHOMN CTeHKH. JIyJUCThIH TemIooOMeH. 3aKoH
Credana-bonsrmana. Pacuer temnooOMeHa n3mydeHreM. KoHBeKIHs 1
Termnootaayda. 3akoH HetotoHa-Puxmana. Jluddepennuansaoe ypaBHeHHE
KOHBEKTHBHOT'O TeIuI000MeHa. MaTemarnyecKkasi ypaBHEHHE KOHBEKTHBHOTO
TemmooOMeHa. [Tomo0ue TeroBkIX mponeccoB. Yrcna TerioBoro mogo0ust u
KpHTEpHAIbHBIC YPaBHEHUS TemnooTaaun. /JIex/

6]

1.52

Temnootnaua. OcHOBHOE ypaBHeHHUe Teruionepenaun. KosgpunmeHt
TeIIoNepeJautl U €ro ONpeeiCHUE, ONpeICICHHE CPEIHEH BIKYIICH CHIIBI
terionepenayn. Termonepenayda Mpyu HECTAI[HOHAPHOM pexume. /JIex/

Dk

1.5.3

HarpeBanune. CriocoOb1 HarpeBanusi. HarpeBanne TOMOYHBIMA Ta3aMU H
OTIpeNIeIEHUH PacXoa TOIUIMBA. HaTPEBAHUE YJICKTPUIECKUM TOKOM U
onpeesieHHe MOIITHOCTH HarpeBaTeIbHOTO deMeHTa. Harpesanue ¢ moMoIb0
MIPOMEKYTOYHBIX TTAPOOOPa3HBIX U KUJKHX TeIUIoHOCcHTenel. KoHcTpykinu
TETUIO0OMEHHBIX allapaToB U HArpeBaHUs U pacdeT UX MOBEPXHOCTH
Teriooomena. /Jlex/

Ok, K

1.54

Oxnaxxaenue 10 00bIYHBIX TemiepaTyp. CrocoOsl oxnaxaeHus. OnpeneneHue
PacxoJI0B OXJIAXKIArOIIEH BOAbI U BO3MyXa. KOHCTPYKITUH TEII0O0OMEHHBIX
anmaparoB IS OXJIAXKISHUS BOJIOW WIIH BO3yXOM U OTNPEIEeIICHHE MX OCHOBHBIX
napameTpos. /JIex/

Ok, K

1.5.5

Konnencauus. Crioco0bl kKoHAeHCaMH. KOHACHCATOPBI CMELICHHUS 1
MOBEePXHOCTHBIC. KOHCTPYKLIMM KOHICHCATOPOB Pa3INyYHBIX THUIOB. Pacyer
KOH/ICHCATOPOB CMEILEHHUSI U MOBEPXHOCTHBIX. [1000p cTaHAapTHBIX
KOHCTPYKITHH KOXKYXOTPYOUIaThIX KOHAEHCATOPOB. /JIex/

9k, K




1.5.6

BemapuBanue. TexHHUECKOE OCYIIECTBICHHE ITOro npouecca. OJHOKpaTHOE U
MHOTOKPATHOE BbIapuBaHue. 3MeHeHne mapaMeTpoB poLecca o Kopiycam
JUIsI MHOTOKPAaTHOH BBITApHOH ycTaHOBKH. OIpeieieHHe pacxo/ia IPEroLIero
napa. Onpe/ieneHye Moie3HoH pa3HOCTH TEMIIEPATYP U €€ PACIIPEACIICHUE 10
kopiycaM. CXeMbl MHOTOKPATHBIX BBINAPHBIX YCTaHOBOK. KOHCTpyKInu
BBIIAPHBIX annapaToB. MeToauka IpHOIMKEHHOTO PacyeTa MHOTOKPATHOI
BBITTApHOI ycTaHOBKH. /JIek/

DK

1.6

Maccoo6menHsbIe Tipotiecchl. /Tema/

1.6.1

OO6mrre cBeneHNsI 0 MaCCOOOMEHHBIX armmaparax. MaccooOMEHHBIE CUCTEMBI.
Knaccudukarms MmaccooOMeHHBIX mponeccoB. IIpuHIuI paboThl OCHOBHBIX
MacCOOOMEHHBIX anmnaparoB. MaccolepeHoC B cUCTEMax cO CBOOOIHOM
rpaHune paszgena ¢gas. OCHOBHBIE XapaKTEePHUCTUKH U ITOHATHS 3TOTO IPOIIecca.
Monexymsapaas quddysus. [lepsorii 3akon @uka. KonsextusHas iuddys3us u
maccotaava. 3akoH Ll{ykapesa. [logobue MaccooOMEHHBIX IPOLIECCOB,
KpUTEpHUalbHbIe ypaBHEHHs MaccooTaaun. /Jlex/

€)%

1.6.2

OCHOBEHI pacueTa MacCOOOMEHHBIX ammapaToB. PaBHOBeCHEIE U paboune
KOHIICHTPAINH, UX ypaBHEHUS U H300pakeHHe Ha (ha30BBIX AHarpaMMax.
JIBrkyias cuiia Maccornepenays u ee onpezenetne. OCHOBHOE ypaBHEHHUE
Maccornepenaun. O01iee YUCIIO eANHHUI] IEPEHOCa U BbICOTa OOMIEH eANHUIIBI
IIepeHoca 1 Ux ompenenenne. TeopeTndeckas U JeHCTBUTETBHAS CTYyIICHb
KOHLIEHTPHUPOBAHUS U UX omnpexneneHue. /JIex/

6)

1.6.3

OmnpeneneHue OCHOBHBIX pa3MePOB KOJIOHHBIX MaCCOOOMEHHBIX allapaToB.
OrnpezienieHue iuaMeTpa KOJIOHHOTO anmnapara. OnpeneneHue BEICOThI padbodeit
YacTU KOJIOHHOTO MaccoOOMEHHOTO anmnapaTa. OnpeneneHne ruipaBIndecKoro
CONPOTHUBIICHUS HACAJOUHBIX U TapelbYaThIX anmapaTos. /JIex/

DK

1.6.4

Abcopbmms. ObnacTs mpuMeHeHus. PaBHOBecHe B cCTeMax Ta3-»KUIKOCTb.
M3o6paxkenue npouecca B ¢pa3oBoii quarpamme. MaTepuaibHbIi OanaHc
Tporiecca u onpeaeseHue pacxoaa abcopoenTa. [1yTi nHTeHCHpUKAIIH
npornecca abcopoiun. Hemsorepmuaeckas abcopOiust. XemocopOiust. CxeMbt
a0COpOLMOHHBIX YCTAHOBOK U KOHCTPYKLIKHU abcopOepoB. /JIek/

Dk, K

1.6.5

Pextudukarms. O6aacTh npruMeHeHus. PaBHOBeCHE B CHCTEMaX Map-)KUAKOCTb.
YCTpoWCTBO M MPHHIUI PabOThI PEKTU(HUKAITMOHHON KOJIOHHBI. MaTeprabHbIN
1 TertoBoi Oananc. PrerMoBoe YUCIIO U OIIPEIeIeHHe eTo pabouero 3HaYCHUS.
IMocTtpoenue npomnecca pextudukanuu Ha pazoBoit fuarpamme. Biausaue
(1erMoBOro YKCIa Ha pa3Mepbl peKTH(OUKAIIMOHHOMN KOJIOHHBI 1
SHEPreTHYECKHe TT0Ka3aTeNn ee paboThl. A3C0TPOITHAS M SKCTPAKTHBHAS
pextuduxanus. [IpuHII pekTH(GUKaIUd MHOTOKOMIIOHEHTHOH CMECH.
HemnonHbie pekTH(UKAIIMOHHBIE KOIOHHBI. /JIek/

Ok, K

1.6.6

XKunxocrHas sxcrpakuus. O6macts npuMeneHus. CrocoObl peIcTaBICH S
PaBHOBECHOT'O COCTOSIHUS TPEXKOMITOHEHTHBIX PAaCCIanBaeMBIX CMECEH.
OCHOBHBIE CIIOCOOBI ITPOBEIEHHS IKCTPAKINH. PacueT cTyneHyaTsIx u

I hepeHINaTbHO-KOHTAKTHBIX 9KCTPAKTOPOB C HCIIOIb30BAHUEM Pa3HBIX
(azoBbIx auarpamMMm. KOHCTpYKIMH pa3JIMUHBIX THIOB SKCTPAaKTOPOB U UX
CpaBHHUTEIBHAS XapaKTepucTHKa. /JIex/

Ok

1.6.7

Ancop6rist. O6macts mpuMeHeHns. AcopOeHTH B UX CBOWCTBa. 30TepMBbI
aacop6uuu. Bpems ancopOuoHHOro NeiicTBus agcopOepa U ero onpeaencHue.
Paborta ancopbepa HempepbIBHOTO AeicTBUA. Pacyer ancopdepon
MIEPUOINIECKOTO U HETIPEPBHIBHOTO JIeHCTBHsA. KOHCTpYKITNH ajcopOepoB.
Hecop6mms. /Jlex/

€)%

1.6.8

Cymka. O6nacts npuMeHeHust. CiocoOs! cyniku. CBOICTBa BIaXKHOTO
Matepuana. Kpusas CyIIku u kpuBas CKOPOCTH CyIIKU. MacconepeHoc npu
cymike. MaTepHanbHBIA U TETIOBO 0ajlaHC KOHBEKTHBHOW CYIIIHJIKH.
ITpomomkuTensHOCTS CYIKH. M300paxeHue nporecca CyIKN Ha SHTAIBITHITHOM
JuarpaMme JJIsl BIaXKHOTO BO3AyXa. PacyeT moBepXHOCTH TEIIo- U
MaccooOMEHa U rabapuTHBIX pa3MEpPOB CYIIMIBHOM KaMmepsl. KoHcTpyknnu
cymriok. /JIex/

Dk, K

1.7

[TepcriekTHBBI pa3BUTHS HAYKH O MPOIECCAX U alaparaX XUMUIeCKOH
texHosiorun. /Tema/

1.7.1

HepCHeKTI/IBHbIe METOAbI I/IHTEHCI/I(bI/IKaLlI/II/I TCXHOJOI'MYCCKUX MTPOLICCCOB.
Bricok03(heKTHBHEIC KOHTAKTHBIE YCTPOHCTBA A1 MACCOOOMEHHBIX
ammapatos. /JIex/

Ok

Paznen 2. [IpakTnueckue 3aHATUS

2.1

I'mnpomexanndeckue nporeccs /Tema/

2.1.1

PexxuMbr JABHXXCHUSA XKUIKOCTH. OcCHOBHBIE XapaKTCPUCTHUKU JIBUKCHUS
sxkunkoctedd. /Ip/

Dk




2.1.2 Pacuer conpoTuBieHuil ¥ IOTEPh HAIIOPA IIPU ABUXKEHUH KUIKOCTHU 110 5 2 Ok
Tpybomposoxy. /TIp/
2.1.3 OcaxxieHue Mo AeHCTBHEM IIEHTPOOSKHOM CHITBI. PacueT OTCTOWHHKOB, 5 2 DK
cemnaparopos, MKIOHOB. /TIp/
2.14 Pacuer nenHoro razonpomeiBaress /T1p/ 5 2 Ok
2.2 [IpombrmuieHHBIe cIOCOOBI epeMemmmBanus. /Tema/ 5 0
2.2.1 IIponecc nepememmBanue. Memanku. Pacxos sHepruu npu MEXaHU4eCKOM 5 2 €)'
nepemermuBanun. /IIp/
23 TpancnoprupoBka xugkocteit. /Tema/ 5 0
23.1 Pacuer u Be160p HacocHOTO 000pyAoBanus. /I1p/ 5 2 Ok
24 Temnossle mporeccs u anmapatsl. /Tema/ 5 0
24.1 Pacuer TermnoobmenHsIx anmapatos. Ilox6op TeruroodmennukoB. /IIp/ 5 2 Ok, K
242 Boinapusanue. Pacuer 0qHOKOPIIYCHBIX U MHOIOKOPITYCHBIX BBIIIAPHBIX 5 2 Ok
anmaparos. /I1p/
243 IIpaBuia cocTaBieHHs ONPOCHBIX JIUCTOB HA TEXHOJIOTHUYECKOE 5 1 DK
obopynosanue. /TIp/
2.5 Maccoo6MmenHbIe Tiporiecchl. /Tema/ 6 0
2.5.1 Pacuer MmaccooOMeHHBIX amnmaparoB. Metoauku. /I1p/ 6 4 6)§
252 Pacuer Tapenpuaroit pekTuduKauoHHON KoJoHHBI. Tubl Tapenok. /TIp/ 6 3 Ok, K
253 Pacuer nHacagounoro adbcopbepa. Turbr Hacamok. /TIp/ 6 3 Ok, K
2.5.4 Meronuka pacuera 3kctpakropa. /I1p/ 6 2 Ok
2.5.5 Meronuka pacuera ancopoepa. /I1p/ 6 2 Ok
2.5.6 Mertoauka pacuera cymuiok. Juarpamma Pamsuna. /IIp/ 6 2 Ok, K
3 Paznen 3. JIaGopaTopHbie padoThI
3.1 JIabopaTopHsle paboTsl /Tema/ 6 0
3.1.1 OmnpeneneHue BI3KOCTH KUIKOCTH HA KaMWIIAPHOM BHCKO3uMeTpe. /J1ab/ 5 4 Ok, Ko
3.1.2 OmnpexesneHue Mot CKOpOCTel B Kpyriioit Tpyoe /J1ab/ 5 4 9k, Ko
3.13 HccnenoBanne ruapaBINdeCcKUX COMPOTUBICHUH TpyObonposomaa /J1ab/ 5 5 Ok, Ko
3.14 HccnenoBanue mpoiiecca CBOOOTHOTO OCKIACHUS IO/ JCHCTBHEM CHIT 5 5 9k, Ko
TsoxectH /J1ab/
3.1.5 HccnenoBanue ruipaBIvuKy ICEBIO0KKEHHOTO cios /J1ab/ 5 4 9k, Ko
3.1.6 Nzyuenne paboOTH KOKYXOTPYOUATOro U MIACTUHYATOTO 5 5 9k, Ko
TermiooOMeHHuKOB /J1ab/
3.1.7 Hccnenosanue npoiecca GUIBTPOBAHUS Ha dJIEMEHTE BakyyM-GuibTpa /J1ab/ 5 5 9k, Ko
3.1.8 H3yuenue nporecca mpocToit neperonku /J1ad/ 6 6 9k, Ko
3.1.9 H3yuenue mporuiecca CyIku moj Bakyymom /J1a6/ 6 5 9Kk, Ko
3.1.10 HccnenoBanue TuApoIMHAMUAKN HacaI0YHBIX anmapatos /J1ad/ 6 5 9k, Ko
3.1.11 HccnenoBanue mporecca CyLIKH B «KHUIAeM» cioe /J1ad/ 6 5 9k, Ko
3.1.12 | Ompenenenue BIaKHOCTH MaTepHaia ¢ Ucroip3oBaHreM ycTporictBa DJIEKC- 6 6 9k, Ko
7 /J1ab/
3.2 Otuet nabopatopHbIx padot /Tema/ 6 0
3.2.1 KoHTponbHBIN 0TYET J1a00paTOPHBIX padboT /J1ab/ 6 5 9k, Ko
4 Paznen 4. CamocrositeibHas padora
4.1 Beenenue /Tema/ 5 0
4.1.1 MeToabl H3ydeHHs POIIECCOB XUMHUYIECKOH TexHoaoruu. /Cp/ 5 1 Ok
4.2 T'unpomexanuyeckue mporieccel /Tema/ 5 0
4.2.1 Knaccudukanus xunkocrei. /Cp/ 5 4 Dk
422 I'mnpocraruxka. /Cp/ 5 10 Ok
423 OrtcrauBanue. /Cp/ 5 8 Ok
424 Ouncrtka razos. /Cp/ 5 8 Ok
43 IIpomsermeHHsIe cnoco0b! nepeMemuBanus. /Tema/ 5 0
43.1 XapakTepucTHKH mporecca. OnpeneneHne 9ucia 000pOTOB M MOITHOCTH MTPH 5 10 Ok
nepeMelnBaHuH XuaKocTe. KoHCTpyKInu Menanok u 006aacTu ux
npumMeHenus. /Cp/
4.4 TpaHcnopTHpoBKa xuakocted. /Tema/ 0
4.4.1 Pacuer u BeIOOp HacocHOTo 000pymoBanus. /Cp/ 10 Dk




4.5 Temnossle nporeccs u annapatsl. /Tema/ 5 0
45.1 Temnootnaua. /Cp/ 5 6 Ok
452 Harpesanue. /Cp/ 5 5 Ok
453 Oxnaxaenue 10 00bIYHBIX Temmepatyp. /Cp/ 5 2 Ok
454 Konpencamnus. /Cp/ 5 3 Ok
455 Bremapusanune. /Cp/ 5 3 Ok
4.6 MaccooOmenHbIe Tiporiecchl. /Tema/ 6 0
4.6.1 OCHOBBI pacdeTa MacCOOOMEHHBIX ammapatoB. /Cp/ 6 5 6)¢
4.6.2 OnpeencHrue OCHOBHBIX Pa3MepPOB KOJIOHHBIX MacCOOOMEHHBIX 6 5 )
ammapatoB. /Cp/
4.6.3 Abcopbmust. /Cp/ 6 10 Ok
4.6.4 Pextudukanms. /Cp/ 6 10 Ok
4.6.5 Kunkoctras sxcrpakmus. /Cp/ 6 10 Ok
4.6.6 Ancop6rmwst. /Cp/ 6 10 Ok
4.6.7 Cymxka. /Cp/ 6 10 6)¢
4.7 IlepCrieKTHBBI Pa3BUTHS HAYKH O MMPOIIECCaX U alliaparax XMMHUYIECKON 6 0
texHonorun. /Tema/
4.7.1 IepciekTHBHBIE METOABI HHTCHCU(HUKAIIIMH TEXHOJIOTMIECKUX MPOIIECCOB. 6 10 Ok
BricokoaekTHBHBIC KOHTAKTHBIE YCTPOUCTBA I MaCCOOOMEHHBIX
armapatos. /Cp/
4.8 KonTtponsHas padota /Tema/ 6 0
4.8.1 Pacuer Termioo6MenHoro ammapara /Cp/ 5 30 Ik, K
4.8.2 Pacuer maccooOMenHoro ammapara /Cp/ 6 30 Ok, K
5 Paznen S. Ilpome:kyrounasi arrecTanust
5.1 Dk3ameH 5 cemectp /Tema/ 5 0
5.1.1 KonTtaktHas padota c IIIIC /KoPa/ 5 0.35
5.1.2 IoaroroBka k sK3aMeHy /DK3aMeH/ 5 35.65 Dk
52 Ok3amen 6 cemectp /Tema/ 6 0
5.2.1 [MoxnroroBka Kk 3k3amMeny /JKk3aMeH/ 6 35.65 Dk
522 KonrakTHas pabota c ITIIC /KoPa/ 6 0.35

[Ipumeuanne. @opmbl KOHTpOIA: DK — 3K3aMmeH, K- koHTponbHas paborta, Ko- koHTponbHEIN onpoc, C3- cemecTpoBoe 3amanue, 3-3auet, Oll-
OTHYeT 110 TIPAKTHKE.

5. ®OHJ OIEHOYHBIX CPEICTB

OIneHOYHbIE CPENCTBa IUIAHUPYEMBIX pE3yNbTaToB OOydeHWs MpecTaBieHbl B BHIE (OHIOB oOleHOUHBIX cpeactB (DPOC),
pa3pabOTaHHBIX B COOTBETCTBUM C JIOKAJBHBIM HOPMAaTHBHBIM akToM yHuBepcutera. POC MoxeT OBITh TpeAcTaBIeH B
[Tpunoxenuu K pabouei mporpamme.

YK-2: CriocobeH onpenensTh Kpyr 3aJad B paMKax MOCTABJICHHOW IeJTH M BRIOMPATh ONTHUMAJIBHBIC CIIOCOOBI HX PEIICHHS, HCXOIS
13 JAEUCTBYIOIIUX MPABOBBIX HOPM, HMEIOIIMXCSI PECYPCOB M OTPaHUICHUIA

VYK-2.1: 3HaeT npaBuiia U YCIOBHOCTH MPH BHIMOJHEHUN KOHCTPYKTOPCKOW JOKYMEHTAIIMH MTPOEKTa.

PesyneraTel 00yderns mo YK-2.1: cTyIeHT 3HaeT CTaHAapThl, METOIUYCCKHE H HOPMATUBHBIC MAaTEPHAJIbI, COIIPOBOKIAIOIINEC
MPOIIECCHI IIPON3BO/ICTBA;0CHOBEI BEIOOpA 000PYIOBAaHHS B COOTBETCTBHHU C TEXHUYECKHM 3a/IaHHEM;COBPEMEHHBIN YPOBCHB
Pa3BUTHS TEXHUKH U TEXHOJIOTUH;

YK-2.2: 3HaeT OCHOBBI pacyeTa Ha IPOYHOCTb, )KECTKOCTh U YCTOWYHBOCTH 3JIEMEHTOB 000PYI0BAaHHS XMMUYECKOI
MPOMBIIIJICHHOCTH.

Pesynbratet 00yuenns YK-2.2: cTyneHT 3HaeT 0COOEHHOCTH MPOBENSHHS TEXHOIOTHYECKOTO IPOIIECCa; OCHOBHBIE METOAUKH
pacueTa 31eMEeHTOB 000PY/I0BaHUS Ha IPOYHOCTH;

VK-2.3: 3HaeT TeXHOJOIMYECKHE PACUETHI allapaToOB XMMUYECKOH MPOMBILIIIEHHOCTH.

Pesynbratel 00ydenns YK-2.3: cTyJeHT 3HaeT: OCHOBHBIC THITHI alIIIAPATOB XUMHYECKON TEXHOJIOTUH, UX TIPUHIIHIT JICHCTBHS,
KOHCTPYKTHBHBIE 0COO€HHOCTH, (PaKTOPBI, BIUSIOUINE Ha TPOU3BOUTEIBHOCTh U S KOHOMUIHOCTH TPOMBIIIJICHHBIX YCTaHOBOK;
MYTH MHTCHCU()UKAIIMU U TEHICHIIUH Pa3BUTHS BRICOKOA(P()EKTHBHBIX TEXHOJIIOTHYECKUX IPOLIECCOB H 000PYIOBAHUS;METOAUKI
pacdera 000pyI0BaHNUS; pabOvre PEKUMBI IIPOBEICHNS TEXHOJIOTHIECKOTO MTPOIIecca;

I. OneHouHOE CpPEenCTBO KKOHTPOJIBHAS paboTay (5, 6 cemectp)

KontponbHas paboTa - 3TO AEATENBHOCTb 00YJaIOIIUXCsl IO OCBOCHHUIO YUeOHOT0 MaTepHaia, KOTopasi OCYIIECTBISETCS MO
3aJaHUIO [TPU METOANIECKOM PYKOBOJCTBE U KOHTPOJIE MIPEMOaBaTeNs, HO O3 ero HelmoCpeJCTBCHHOTO YYaCTHS.

Ilens KOHTPOIBHOI PaOOTHI - OIIEHUTH YPOBEHb YMEHHH M HABBIKOB CTYICHTOB.

KonTponbHas paboTa OTHOCUTCS K CAMOCTOSITENILHOM paboTe CTyJeHTOB, Ha KOTOPYIO B COOTBETCTBUU C paboUeil mporpaMMoit
JUCLHUIUIMHBL M COTJIaCHO HOPMaM BpeMEHH ISl pacueTa ydeOHON Harpy3ku u3 pasnena «Koncynasramun» u « KoHTposas» 0TBOAUTCS
10 akamemugeckux yacoB. KoHTpobHAst paboTa BEITOMHSAETCS CTYACHTaMH 10 HHAWBHUIYaIbHBIM BapHaHTaM 3a/1aHHS.




KontponsHas paboTa BeimonHseTcst Ha Oymare gopmara A4. OcHoBHO# TekcT — mpudT Times New Roman, 14 xerisb, HoXyTOpHBIH
WHTEPBAJ, BRIpaBHUBaHUE 10 upuHe. Pazmep noneit: neBoe — 30 mm, npaBoe — 10 MM, BepxHee — 15 MM, HIkHEe — 20 MM.
OCHOBHOH TEKCT 3aIIMCKH BBIMTOJHACTCS Ha JINCTAX 0e3 paMKH, HOMepa CTPAaHHMII IPOCTABIIAIOT apaOCKUMHK H(PPaMH B IPaBOM
HIDKHEM yIiTy 6e3 Touku. Ha THTyIBHOM JHCTE U 3aJaHNH HOMepa CTPAHUI] He CTAaBAT, HO BKIIFOUAIOT B OOIIYI0 HyMEpanuio
cTpanui. AG3alpl B TEKCTE HAYMHAIOT C OTCTYNOM 1,5 cM.

Kaxxnplii pazfen HauMHaeTCsl ¢ HOBOM CTPaHMIIBI C YKa3aHUEM €ro HoMepa 1o cojepkanuio. HoMepa 1 3aronoBKkH pasjenos,
MOJIPa3IeIOB HyMePYIOT apabckuMu udpaMu 0€3 TOUKH U 3aliCaHHbIe ¢ a03aIHOT0 OTCTYyMA. [IepeHOCH! CII0B B 3arojoBKax, B
Ha3BaHUSIX PHCYHKOB M TaONIHUI He gomyckarorcs. Iloce 3aronoska nepes TEKCTOM OCTABIIAIOT OJHY ITYCTYIO CTPOKY.

DopMyIbl U ypaBHEHHs CIIETYeT BBIAENIATh U3 TEKCTA B OTAENBHYIO CTPOKY U paclojararh Mo LeHTpy cTpanuibl. Hymeparus
(hopMyI T IO IPaBOMY Kpalo B KPYIIIBIX CKOOKaxX (HyMepyIOTCs TOJBKO Te (POPMYJIBI, Ha KOTOPBIE €CTh CChUTKA B TeKCTe). DopMyIThl
HyMepyoTcsa apabCKkuMu nudpaMu CKBO3HOI HymMepariell Wil B IIpeAenax KaxI0To pasjena.

Habupats Gpopmyssl cnenyeT B pegaktope ¢popmyn Equation. [TosicHeHHsSI CHMBOJIOB M YHCIOBBIX KO PHUINEHTOB, BXOASIINX B
(opMyiTy HOIDKHEI OBITh IIPUBECHBI HETTOCPEICTBEHHO MO (POPMYIION C HOBOH CTPOKH.

Wnmroctparmn (pUCYHKH, CXEMBI, TMarPaMMBI) JOJDKHBI pacIiolaraThcs HEMOCPEACTBEHHO MTOCIIE TEKCTa, B KOTOPOM OHU
YIOMHUHAIOTCS, WM Ha CIeAyIouel cTpaHule. Pacrmonarats puCYHKH M HOATIHUCH K HUM CIEAYeT MO IEHTPY CTpaHUIBl. PucyHkn
HyMepyIoTcs apaOCKUMH LdpaMu CKBO3HOM HyMepalyei Wiy B rpejeliax Kaxaoro pasjena. CioBo «PUCyHOK» M Ha3BaHHE
pacmoiararoT IocIe MOSICHAIONINX ero TaHHBIX.

TaOmumbl JOJKHBI PAcIIoNaraThCs HEMOCPEACTBEHHO ITOCTE TEKCTa, B KOTOPOM OHH YIIOMHUHAOTCS, FUTH Ha CIICAYIOIIEH CTpaHuUIIE.
Tabnuiel HyMepyIoTCs apaOCKUMHU L(pamMu CKBO3HON HyMepaluel WM B mpeienax Kaxa0ro pasjaena. B KoHIe 3aroioBKoB
Tabun Touky He cTaBAT. CinoBo «Tabmuna» mumryT ciea 6e3 ab3alHOTro OTCTYTIA.

[Ipu mepeHoce TaOIUIBI HAa HOBYIO CTpaHMITY mUIIyTcs cinoBa «IIpomomkenne Tabmuipt 1» 6e3 ab3amHOTro OTCTYIIA.

CcCBIIKH Ha HCHOIB30BaHHYIO JINTEPATYPY JAOT 10 TEKCTY B KBaAPATHBIX CKOOKax [1], BHyTpH KOTOPBIX CTaBUTCS HOMEP
UCTOYHHKA 10 «CIHUCKY UCTIONB30BAHHBIX HCTOYHUKOBY, IPHBOJIUMOTrO B KOHIIE MOSICHUTENBHON 3anmucKu. CHcok
HCIIOJIF30BaHHBIX HCTOYHHKOB COCTABIILIOT TI0 MEpe YITOMHUHAHHS UCTOYHUKOB WITH B aJI(paBUTHOM TIOPSAKE.

BapuanTsl 3a1aHui KOHTPOJIBHBIX paboT 1o TeMe «PacdeT temoobmennoro ammaparay (5 CEMECTP)

3AJAHME 1

PaccunraTs HEOOXOANMYIO TOBEPXHOCTb KOXKYXOTPYOUaTOTO ammapara, B MeKTpyOHOM IIPO-CTPAHCTBE KOTOPOTO IPU aTMOC(HEPHOM
JIABJICHUH KOHICHCHUPYIOTCS Mapbl OpraHNYeCcKOH KHUIAKOCTH B KonmdecTBe G, Kr/4. Terno KoHaeHcanni OTBOJUTCS BOJIOH C
HavaJbHOU TemmnepaTypoit TH, 1 TeMneparypoii Ha Beixoze Tk. [Togo6paTs HOpMaIH30BaHHBIN TEINIOOOMEHHBIH anmapar.
3AIJAHUE 2

B TpyOHOM ITpocTpaHCTBE KUISTHIIFBHUKA ITPH aTMOC(EPHOM JaBIIeHHHN Hcapsiercs G, Kr/4 padodeit cpenpl. HackmeHHbIH
BOJSTHOM TIap KOHJCHCHPYETCS B MEXXTPYOHOM IIPOCTPAHCTBE HAa HAPYKHOM IIOBEPXHOCTH TPYO mpu abCcomoTHOM aaBieHuH P, I1a.
OmnpenenuTs HEOOXOAUMYIO TOBEPXHOCTH TEILIONEepeIau U pacXo rperomiero napa. [logobpats HOpMamH30BaHHBII
TEMJI000MEHHBIH anmapar.

3AIAHUE 3

Paccunrats 1 mono06paTh HOPMATU30BAHHBIA TEIIOOOMEHHBIH anmapar it oxaaxaeHus G, kr/4 paboueit cpenst ot TH 10 Tk.
3AIJAHUE 4

PaccunTats 1 moo0paTh HOPMaNIN30BaHHEIH TEIUIOOOMEHHBIH anmapaT 11 HarpeBanus G, Kr/d paboueii cpensr ot TH 10 Tk .
BapuanTs! 3a1aHUI KOHTPOJIBHEIX paboT mmo TeMe «Pacuet cymmnku ¢ kumsamumM cnoem» (6 CEMECTP)

1. PaccuutaTth CymIMIIKY C ICEBJOOXKWIXKEHHBIM CIOEM IS BBICYHMIMBAHUS BJIAXKHOTO MaTepualia HarpeTbIM BO3AYXOM IIpH
CIIEIYIOIIUX YCIIOBHUSAX:

1)IIpon3BOAUTENBFHOCTD CYIIMIIKKA O BBEICYIIEHHOMY MaTepHuary Gk = ... Kr/c.
2) ComepxaHue (paknuii 4acTWI[ B MaTepuane:

- IUaMeTPOM OT ... MM JI0 ... MM - ...%;

- I1aMeTpoOM OT ... MM 10 ... MM - ...%.

3) BrnaxxHocTh MaTtepmana:

- HaYaJlbHass WH = ...%;

- KOHeYHass WK = ...%.

4) Temneparypa Bnaxxoro marepuama T1=...C.

5) YaeneHble MOTEpH TeIIa B OKPYXKAIOIIyl0 cpeay Ha Ikr mcmapeHHod Biaru qo = 20,6 kK/KT ( 4TO COOTBETCTBYET
npumepHo 1% Temna, 3aTpaurBaeMOro Ha HcHapeHue lKr BOJbI ).

6) [TapameTpbl CBeXkero BO3IyXa:

- remneparypa t0=... C;

- OTHOCHUTENbHAsT BIAXHOCTH ...%.

7) JlaBneHue B cymimiake aTMocdepHoe.

8) Temneparypa Bo3myxa mocie kamopudepa tl=...C.

BapuaHTsl 3a1aHUIT COTJIACOBBIBAIOTCS IS KAXKIOTO CTYACHTA.

Kputepnu 1 mikaza OIEeHUBAHUS [0 OLCHOYHOMY CPE/ICTBY «KOHTpPOIIbHAs paboTay (5, 6 cemecTp)

10 BAJIJIOB - KontpospHas paboTa BBITIOJHEHA Ha BEICOKOM YPOBHE (IIpaBMIIbHBIE OTBETHI JaHbl Ha 93-100% BOMPOCOB): MOIHOE
M3JI0KCHUE MIPOTPaMMHOT0 MaTepHaa, OCIeA0BATEIBHEIC, TPAMOTHBIC, JIOTHUECKH H3JIaraéMbIe OTBETHI, CBOOOIHOE BIAJICHUE
MaTepHaIoM.

9 BAJIJIOB - KonTtponbsHas paboTa BEIIOIHEHA Ha BEICOKOM YPOBHE (TIPaBHIIBHBIC OTBETHI JaHEI Ha 85-92% BOIIPOCOB): rpaMOTHOE,
MIOCJIETOBATEIFHOE, JIOTHIECKOE N3JI0KEHHE TPOTPaMMHOTO MaTepHaia, 0e3 CyIeCTBEHHBIX HETOUHOCTEH.

8 BAJIJIOB - KonTtponsHast paboTa BBIIIONHEHA Ha CPETHEM YPOBHE (IIPaBIUIBHBIC OTBETHI JaHbI Ha 77-84% BOIPOCOB):
MIPaBUIIbHOE U3JI0’KEHHE OCHOBHOT'O MaTepHaja, HapyIleHHe JOrMYecKOoi MMOCIe10BaTeNbHOCTH, 0€3 CYIIeCTBEHHBIX HETOUHOCTEH.
7 BAJIJIOB - KonTponbsHas paboTa BEITOTHEHA Ha CpeTHEM YpOBHE (TIPaBIIIBHBIC OTBETHI NaHKEI Ha 69-76% BOIIPOCOB): M3IIOKCHUE
OCHOBHOTO MaTepualia ¢ HapylIeHHEM JIOTHIeCKOH ITOCIeJ0BaTeIbHOCTH, HEJOCTATOYHO IIPaBHIIBHEIC (DOPMYITHPOBKH.

6 BAJIJIOB - KonTponbsHas paboTa BEIIOTHEHA HA HU3KOM ypoBHE (IIPaBUIIBHBIC OTBETHI JaHbl Ha 64-68% BOIMPOCOB): HapyIICHHE




MOCJIeI0BATEIFHOCTH H3JI0KEHUS MaTepuana.

0 BAJIJIOB - KontposnbHas paboTa BEIIOIHEHA Ha HEYAOBICTBOPUTEIIBHOM YPOBHE (TIPaBUIIBHBIC OTBETHI TaHBI MeHee 4eM 60%
BOIIPOCOB).

II. Onrenounoe cpexncTBo «raboparopras padota» (5, 6 cemecTp)

Otuet nabopaToOpHOi PabOTHI - CPEICTBO TEKYIIETO KOHTPOJIS YCBOSHHsI y4eOHOTO MaTepuana.

Llens npoBeieHUst pabOTHI — OLEHUTH KaUECTBO BBIIOJIHEHHS 00yJaroUMuUCs J1Iab0OpaTOPHBIX paboT M YPOBEHD OBIIaJCHHS UMH
HaBBIKAMH W TEXHUKOHN SKCIEPUMEHTA.

Bce BoImonHAEMBIE CTYCHTOM J1a00paTOpHBIE pabOTH 0(OPMIIAIOTCS B BUE IPOTOKOJIA B OTACIBHON TeTpaIu.

Ortuer 1a00paTOPHOH PabOTHI BKIIOYAET NPEACTaBICHUE 0(OPMIICHHOTO IIPOTOKOJIA 1A00PATOPHO pabOTHI M YCTHBIA OTBET MO
KOHTPOJIBHBIM BOTIPOCAM METOAWYECKHIX YKa3aHHH K BBITOIHEHHIO COOTBETCTBYIOMIEH Ta00paTOpHOH paboTHI.

IIpoToxon mabopaTopHOil pabOTHI BKIIOUAET LENIN U 33/1a9H, TEOPETUIECKYIO YacTh 10 TeMe paboThl, cxeMy J1abopaTopHOH
YCTaHOBKH U IUIaH NPOBEACHUS pabOThI, KOTOpbIe 00yJaromuiics opopMisieT 1oMa npy MOATOTOBKE K JabopaTopHOi padoTe.
I[pu HEnpaBUIIBHO O(OPMIICHHOM IIPOTOKOJIE, 00YJaIOIIUICS HE JOITYCKAeTCsl K BBINOJIHEHUIO J1JA00OPAaTOpHOH pabOTHI.

[Ipu npoBeneHNH SKCIIEPUMEHTAIIBHOH PadOTHl B IPOTOKOJIE OTPAXKAIOT JIMYHbBIE HAOIIOACHHS 1 JINIHO POBEACHHYIO
oOyuaronuMcs padoTy. Pe3ynbsraTel IpoBeieHHON 1a60paTOPHOI pabOTHI BHOCSTCS B IPOTOKOJ B BUJIE TaOJIUI] X BEIBOOB.
Kpurtepun u mikaia oleHHBaHU 10 OLICHOYHOMY cpeicTBy "JlabopaTopHas pabdora"

JlaGopaTopHast paboTa BBIIOJIHEHA CAMOCTOSTEINIBEHO, B IOJTHOM 00BeMe, O3 3aMeUaHuil 1 TTOJTydeHbI IPaBIIBHBIC OTBETHI Ha
KOHTPOJIBHBIE BOIIPOCHI (MTpaBUIIbHBIE OTBETH qaHbl Ha 90-100% Bompocos). [IpoTokoin mabopaTtopHOi paboThl 0QopMIIeH
IpaBUIBHO O€3 3aMeYaHuil - OTJINYHO.

JlaGoparopHast pab0oTa BEIIIOJIHEHA CAMOCTOSATEIBHO, B IOJIHOM 00beMe, O€3 3aMedaHti, HO JOIYIICHB! OIIHOKY IIPH OTBETE Ha
KOHTPOJIBHBIE BOIIPOCHI (TIPaBUIIBHBIE OTBETHI TaHBI Ha 76-89% BOIPOCOB) - X0OpOIIO.

[Ipu BeIMOMTHEHNH Ta6OPATOPHOI PaOOTHI OBLTH JOMYIIEHBI OMNOKH, OBLIN JOMYIICHBI OITHOKH MPU OTBETE Ha KOHTPOJIBHEIE
BOIPOCHI (IpaBUIIbHBIE OTBETHI 1aHbl HAa 61-75% BONPOCOB) - YIOBIETBOPUTEILHO.

ITpu BEIMOTHEHNHN TaOOPAaTOPHON PaOOTHI OBUTH TOMYIIEHB! OIIHOKH, TaHBI HEMPABHIIGHBIE OTBETHI HA KOHTPOJIBHBIC BOIIPOCHI
(IpaBUITBHBIE OTBETHI 1aHBI MeHee ueM 60% BOMPOCOB) - HEYIOBIETBOPUTEIBHO.

KonTtponsHble BOonpocs! k 1abopaTopHOi paboTte «OnpeneneHne BA3KOCTH KUIKOCTH Ha KalMJIIPHOM BUCKO3UMETpe»:

1. [Tonstue Baskoctu. 3akoH Hetotona-IleTpona.

2. Pa3mMepHOCTD KO3 (PHUITIEHTOB BA3KOCTH.

3. CBs13b Mexay Koo puiimeHTaMi KHHEMaTUIeCKON U AMHAMUUYECKON BSI3KOCTH.

4. CBs13b MEXK/1y KacaTeIbHBIM HaNpPSHXKEHUEM M TPaJHEHTOM CKOPOCTH Il HEHBIOTOHOBCKHX U HBIOTOHOBCKUX JKUAKOCTEH.
KoHTpomBHBIE BOITPOCH K T1ab0paTopHOi padoTe «OnpeneneHne Mot CKOPOCTeH B KPYTIoi Tpyoe»:

1. Kaxue pe:xuMbI TeUSHUS] MOXKHO HaOMIOATh B MOTOKAX XKUAKOCTEH. C ITOMOIIBIO0 KaKiX (PU3NIECKIX MOJeNIeH MOXKHO TIOSICHUTD
XapaxTep MOBEJCHUS KUIKOCTH B YCIIOBUSAX TAKUX TEUCHUH?

2. YTo MOHMMAIOT 10/l KHHEMAaTHYECKHMH XapaKTePUCTUKaMH MOTOKA, U KAKOBBI OCOOCHHOCTH 3THUX XapaKTEPUCTUK JUIS
TypOYJICHTHOTO peXXnMa.

3. Uro NOHMMAIOT MOA MoJIeM (prU3HudecKoll BeIMUMHBI U MO KaKUX (PU3NYECKUX BETUYUH MOTYT CYIIECTBOBATH B IIOTOKE
xuAKocTH. Kak MOXHO Ki1accu(UUMpoBaTh 3TH Hous?

4. Kax BBITJILANT 1TOJIE CKOPOCTEH NP JJAMUHAPHOM M TYpOYIEHTHOM T€YEHHH B TPyOE HBIOTOHOBCKOM KHUIAKOCTH.

5. Kak BBITTSLIUT TI0JI€ CKOPOCTEH NIPH JIAMHHAPHOM TCUCHHH B TPYOE ICEBIOIIACTHUECKOM KHUIKOCTH.

6. Kak BBITTIANT TOJIE CKOPOCTEH MPU TEYSHHUH BSI3KOIIACTUYECKOH KHUJIKOCTH

7. UTo MOHMMAIOT IO PACX0/10M XHAKocTH? Kak MOXKHO BBIPa3UTh PacXo]] U KAKOBO COOTHOILICHUE MEXIy Pa3HBIMH CIIOCO0aMHU
€r0 BBIpaXEHUA?

8. UTo mOHMMAIOT MOA CpeHEeN CKOPOCTHIO TEUEHHS JKUAKOCTH B IOTOKE, M KAKOBO COOTHOIIEHHE MEXy pa3HbIMHU CIIOCO0aMHU €ro
BBIpKEHUS?

9. KakoBa cBSI3b MEXITy pacXo/I0M KUAKOCTH U CpeTHEH CKOPOCTHIO ero TeueHus? Kak MOXHO onmpenennTh pacxXo KHUIKOCTH, eCITH
M3BECTCH NPO(UIIb €€ MECTHOI CKOPOCTH B CEUCHHH MTOTOKA.

10. ITo kakuM NpU3HAKAM MOXKHO CYAHTH O PEKUME TEUEHHsI )KUIKOCTU B TpyOe?

KoHTposnbHbIe BOIPOCH K J1abopaTopHO# pabote «lcciaenoBanne ruApaBIMYeCKUX CONPOTHBICHUH TPYOOIIpOBOIay:

1. Kakas TexHU9ecKas CHCTeMa Ha3bIBaeTCs TPYyOOIIPOBOAOM. M3 KaknX 3JIEeMEHTOB COCTOHUT TPyOOIpoBO?

2. Uto mOHUMAIOT MO MOTEePsIMU aBICHHUS B dIIeMeHTax TpydompoBoaa. Kakosa npuposa 3THX noTeps?

3. Kakue TpyOBbl Ha3bIBa€TCs INIAAKUMU U HIEPOXOBATHIMHU, THAPABINUECKU TIaIKUMHU U TUAPABINYECKH MIEPOXOBATHIMU?

4. Kak pac4eTHBIM IIyTeM OIIPEICIIIFOTCS TOTEPH JaBJICHHS B 3JIEMEHTax TpyoonpoBoaa?

5. C moMombr0, KaKUX KPUTEPHUATBHBIX 3aBUCUMOCTEH onpenersroTces: ko3 GUnueHTs! TpeHus TpyO. Kak BEIMISANT 3aBUCHMOCTD
JUISL pa3HbIX PEKUMOB TEUCHUS KUIKOCTH?

6. Kak nipu pacuerax TpyOornpoBoja onpeesstoTes: KO3 HUIMEHTH MECTHBIX CONPOTUBIICHIN?

7. YTo NOHUMAIOT IO, «XapaKTEPUCTUKON ceTu». Kak MOXKHO ee MomyuuTs. [lJis 4ero HyxkHa XapakTepUCTUKa ceTu?
KonTponsHbIe BOIPOCH! K TabopaTopHOit pabote «lccnenoBanue mpouecca CBOOOJHOTO OCAKACHHUS MOA AEHCTBUEM CHIT TSDKECTHN:
. JlaTb onpenienieHre mpolecca OCaXkAeHHs.

. Uto Takoe cBOOOHOE M CTECHEHHOE OCaXIeHUE?

. Kakue cunbl 1eHCTBYIOT Ha 4aCTUILY, IOIPY>KEHHYIO B KHJKOCTb?

. YCTpOHCTBO M NPUHIMUI AEUCTBUSA OTCTOMHHUKA.

. UTo Ha3bIBacTCS AUCIICPCHON CHCTEMOH, MUCTIEpCHON (ha30i M TUCTIEPCUOHHOM Cpeoi?

. Kaknm 006pa3oM MOKHO paccUnTaTh CKOPOCT OCAKICHHUS JaCTHIL?

. [Touemy mpuberaroT kK KpUTepHAIbHBIM YPaBHEHHSM JUIS pacueTa CKOPOCTH OCaXKACHHUS.

. JlaTb XapaKTepUCTHKY PEXKUMOB OCaXICHUSI.

. PackprITh Qrzndeckuii cMbic kputepreB Re u Ar.

10. Ot xakux mapamMeTpoB, H KAKUM 00pa30M 3aBUCHT CKOPOCTH OCAXKACHHS?

11. Kak u3MeHUTCS CKOPOCTh OCaXAEHHS C(HEepUIECKOil YacTUIIBl B JAaMUHAPHOM PEXUME, €CIIH €€ TMaMeTp yBEeIUIHUTCs B 2 paza?
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KonTponsHbIe BOIPOCH! K T1a00paTopHOIt pabote «lccnenoBaHre THIPABIUKHI MCEBIO0KIKEHHOTO CIO»:

. UTo noHuMaeTcs B rHApOJUHAMUKE 110]] TEPMHUHOM «TICEBIO0KUKEHHBIH CIOM»?

. KakoBeI mpenmytiecTBa 1 HEOCTATKU IPUMEHEHHS TICEBI00KIDKEHHOTO CII0S?

. Kakne xputraeckne CKOpOCTH CyMECTBYIOT IIPHU IICEBIOOKIDKCHUH !

. M306pasure u nosicHute rpaduk 3aBUCUMOCTH THAPABINYECKOTO CONPOTUBIIEHUS CIIOS OT CKOPOCTU (PUIBTPALIUH.

. UeM 0OBSACHACTCSI HOCTOSHCTBO BEJIMYMHBI THIPABIMYECKOTO CONPOTUBIICHHS JUIS IICEBIO0KIDKEHHOTO CI10s?

. Kakue cocTostHUS 3epHHCTOTO CII0S1 MOTYT OBITH?

. KakoBa ctpykTypa nceBaooxkmxeHHOro cinos. Kakue peskiMbl ICeBIO0XKUKEHHS CYLIECTBYIOT?

. UTo nmoHUMaeTcs Mo YUCIOM NICEBI00KIKEeHUs? UTo OHO XapaKkTepusyer?

. UTo Ha3bIBaeTCA NOPUCTOCTHIO 36PHUCTOTO CIIOSI?

10. Kak u3MeHseTcs HOPUCTOCTh 3¢PHICTOTO CIIOSI B IIPOIIECCE ICEBIO0KIMKEHHS?

11. KakoB npuHuun paboTsl 1a00paTOPHOM YCTaHOBKHU?

KoHTposbHbIE BOIPOCH K J1abopaTopHOi pabote «l3ydeHne paboThl KOKYXOTpyOUaToro M INIaCTHHYATOrO TETIIOOOMEHHUKOBY!
1. C moMonIpio, KaKMX 3JIEMEHTapHBIX IPOIECCOB IIEPEHOCA TETUIOBOI YHEPTHH OCYIIECTBIIETCS €€ MIEPEHOC B IIPOMBIIILIEHHBIX
ycaoBusaX. UTo MOHMMAIOT MOJ TETJIO0TAaueH U Terionepeaayei?

2. Kakue cyImecTBylOT CXeMbl OTHOCHTEIIBHOTO TIEPEMEILECHUS TEINIOHOCUTENEH M KaK BBITIISIAT VISl HUX TEMIIEpaTypHble Tpaduku?
3. Kak 3ammchiBaeTcsi OCHOBHOE YpaBHEHHE Teruionepenadn. Kakue 3a1aui MOT'YT peIaTbCs ¢ MOMOIIBIO STOTO ypaBHEHUS?
4. Yro siBIsIeTCs IBUOKYLIEH CUIION IpoLiecca TEIIONEPEaud U KaK OHa onpeaessercs?

5. Kak onpenensiercs ko3 duuent Terwionepeaayn. Kakoo gpusnueckoe coaepikanue 3Toro kodppurnmenta?

6. Kak onpenensiercst koadduunent reruoornaun. Kakoso ¢puznueckoe coneprkanue 3toro kosdhunuenta?

7. KakoBa CTpyKTypa KpUTEPHATBHBIX YPABHEHHH TEIIOOTAuH, U Kakue (PaKTOPhI OTPENENSIOT 3Ty CTPYKTYPY?

8. 3anumure KpUTEpHUABbHBIE YPABHEHHUS JUIS OIpeaeIeHus K0P PUITEeHTa TeIUIO0TJaul PH TeUCHUHN TEIJIOHOCHTENS B Tpydax
JUISL pa3BUTOTO TypOYJIEHTHOTO, IIEPEXOIHOTO U TAMUHAPHOTO PEXKUMOB.

9. Kak onpenenstorcs: cpelHie TEMIIEPATyphl TEIUIOHOCUTENEN?

10. M310K1UTE METONUKY OIIPEEIICHHS] TEMIIEPATYPHI CTEHKHU.

11. 3anummre yucna TEMIOBOTO MOA0OUS U MOSICHUTE, Kakue (PaKTOPhl WIIK COCTOSHUE MPoIlecca OHU YIUTHIBAIOT?
KoHTposnbHbIe BONPOCH K 1abopaTopHOi pabote «lcciaenoBanne mporecca GUIBTPOBAHUS Ha 3JIEMEHTE BaKyyM-(QrubTpay:

. KakoBo Ha3HaveHme nporecca GUIBTPOBaHHUA?

. Kax ocymectsnstiercst mpouecce GHIBTPOBaHHSA U UTO ABIISCTCS JBIDKYIIEH CHIOH 3TOro mporecca?

. Kak co3naercs pasHocTsb aBnenus B puibrpax?

. Kakue matepuans! HCIIONB3YIOTCS B KauecTBe (DMITBTPOBATIBHBIX TIEPETOPOIOK?

. Kakne cymectByror crioco0s! punsrpoBanus?

. Kak knmaccuuiupyroTcst 0caku 1o CTeNeH! UX CKUMAeMOCTH?

. UTO MOHMMAIOT T10J1 CKOPOCTHIO (PHIIBTPOBAHUS U yACIBHBIM 00BbEMOM (GHIBTpaTa?

. Kakne mapaMeTps! BIUSIOT Ha CKOPOCTH (PHIIBTPOBaHMS, KaK OHA 3aBHCUT OT 3THX mapameTpos? KakoBa pa3MepHOCTb STHX
napaMeTpoB?

10. KakoB (pu3HUeCKUil CMBICH yICIBHOTO COMPOTHBICHHS OcasKa?

11. Kakue (GpakTopsl M KaK BIMSIOT Ha BEIMYMHY YIEIBHOTO COIPOTHBIICHUS 0caaKa?

12. Kax 3anuceIBaeTcs ypaBHEHHE JUI pacueTa (pUIbTPOBaHUS CYCIIEH3UH P MOCTOSHHON CKOPOCTH (DMIBTPOBAHMS?

13. Kak 3anuceiBaeTcs ypaBHEHHE A7 pacyeTa (GUIBTPOBAHUS CYCIIEH3UI IPU MOCTOSIHHOM Iepenaie AaBlIeHus ¢ 00pa3oBaHUEM
HECKHMMAEMOT0 OCAJKE Ha HECKMMAEMOM TIEPEropoIKE U KaKHE pacyeThl MOXKHO BBINOJHATH C TIOMOIIBIO 3TOTO YPaBHEHUS?
14. Kax 3anmchIBalOTCS BBIPQKEHUS JUT KOHCTAHT (DMIIBTPOBAHUS?

15. Kak onpenenstorcss KOHCTaHThI (PUIBTPOBAHMUS, YACTIBHOE COIPOTUBICHHUE OCAJKa U CONMPOTUBICHHUE (PUIBTPOBAITBHOMN
HEeperopoikM 1 KaKoBa METOAMKA UX ONpeneneHus?

16. KakoBBI COOTHOIICHUS MEKTy KOHCTaHTaMH (DIIIBTPOBAHIS VIS IBYX MIPOLIECCOB (DHIIBTPOBAHMS, OTIMYAOIINXCS, IPH TPOUNX
PaBHBIX YCIIOBHUSX, TOIBKO BEJIMYMHON Pa3HOCTH NEPETaoB JaBICHUS?

KonTponbHbie Bompocs! K 1abopaTopHoii padote «M3ydeHne nporecca NpocTOi NeperoHKm»:

1. TTonsitie npocToit NeperoHky, 001acTH ee NPUMEHEHUSL.

2. CiocoOBI IpOBeIEHHS TIPOIIecca MPOCTOH MEePETOHKH.

3. KaxoB u3udeckuii CMBICH Ipolecca MPOoCcTON MepPeroHKu?

4. Kax BBIMISAUT cXeMa Ipoliecca MPoCToi NeperoHKu?

5. N3o6pasuTte u mosicauTe (ha3oByIO THAarpaMMy PaBHOBECHS Iap-)KUAKOCTb.

6. Kak 3ammceiBaeTcst ypaBHEHHE IS pacdeTa KOJIMYecTBa MOTy4aeMoro KyOOBOro OocTaTKa IIpH MeperoHKe?

7. Kak onpenensroTcst ypaBHEHUs] MaTepUalbHOro OanaHca Ui IEPEeroHKH! 10 BCe Macce MPOIYKTOB U 110 HU3KOKUIISIIEMY
KOMITOHEHTY?

8. Kak MOXHO onpesenuTb cOCTaB AUCTUILIATA?

9. YpaBHeHue TemIoBoro 0anaHca s Kyda KOJIOHHSI.

10. Kak MOHO paccuuTaTh IPOJOIKUTEIBHOCTD MPOLEcca MPOCTOM MeperoHKu?

11. Cxema ycTpoiicTBa JaOOpaTOPHOH YCTAaHOBKH ISl H3y9IEHHS Ipoliecca IIPOCTON IMePEeroHKH, IPUHINN ee padoTHI.

12. MeTtoauka npoBeIeHUs SKCIIEpUMEHTAa.

KonTtponsHble Bonpocs! k 1abopaTopHOi pabote «3ydeHne nporecca CyIIKU O] BAKyyMOM»:

1. Jlatb onpezneneHust CyIIKH, BIaXXHOCTH, CKOPOCTH CYIIKH. 3aIHCaTh (OPMYIIBL.

2. Yto siBiseTCs ABIKYIIEH cuilol npouecca cylku? ITonsTue paBHOBECHOH BIaKHOCTH.

3. Ot uero 3aBHCUT PaBHOBECHAsI BIaXKHOCTH?

4. N306pa3uts u3oTepMy AecOpOIMU PU TTOCTOSHHOM JaBICHHUH.

5. Buzpl Biaru ux Gu3n9eckuidi CMBICIT.

6. HaprcoBath KpHBYIO CYIIKH, YKa3aTh BCE TOUKH U 00JIACTH Ha HEH.

7. HapucoBaTp KpHUBYIO CKOPOCTH CYIIKH. BUJT KpUBBIX CKOPOCTH CYIIKH JJIs1 pa3JIMYHbIX MaTEpPHUAJIOB.
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8. IToHsATHE TUTPOCKONMUYIECKON BIaXKHOCTH.

9. ITonsaTtre abCONIOTHOM U OTHOCUTENBHOM BIAXKHOCTH.

10. M306pa3uts n30TepMy AecopOIHMHU IPH TOCTOSIHHO TeMIlepaType.

KonTtponsHBIe BOIPOCH! K T1a00paTopHOit pabote «lccnenoBanre THIPOIMTHAMIKY HACAJOYHBIX alIIapaTOBy:

1. KakoBa ¢ynkuus u HazHaueHHne Hacanok? IlepeuncnuTs ciocoObl co3aHus IOBEPXHOCTH KOHTaKTa (a3.

2. HapucoBats cxeMy yCTpOWCTBa HacaJJOYHOT'O alnapaTa co crenupuKanuei K Hei.

3. XapakTeprCTHKH HACAIOK, NX (GOPMYIIBI, € AMHHUIEI HI3MepeHHs. [lepeunciuTs THITa Haca oK.

4. Ionstue GUKTUBHON CKOPOCTH, CKOPOCTH ABIKEHHMS B KaHaJIaX HACAIOK. 3alucaTh (GOPMYIIBL.

5. YkazaTb Ha rpayiKe TUIpOANHAMUYECKHE PEXUMbI paOOThl HacaI0YHON KOJIOHHBI M TOUKH Nepexoa.Jlonstue rpagnenTa
JIaBJICHUSL.

6. ®opMyna THAPABINIECKOTO CONPOTHBICHHS IIPH IBIKEHHIHN Ta3a depe3 CyXylo HAaCaJKy U UYepe3 OpoIIaeMyr0 HacaaKy.

7. Kak no rpaduky onpenenuts 6e3pazMepHsblii koddduiment «Cy.

8. 3anmcarb opMyIIbl AT ONPEEICHNS JUaMeTpa ¥ BHICOTHI HACAOYHON KOJIOHHBI M YKa3aTh BEJIMUMHBI, BXOJSAIINE B HUX.

9. Kak omnpenensercst koaQpuuueHT Macconepenaan?

10. IoHsITHE ONTHMAIBHOM CKOPOCTH B ammapare 1 ¢popMyrna Ui ee pacuera.

KoHTposnbHbIe BONPOCH K J1abopaTopHO# pabote «lcciaenoBanne nporecca CymKky B "KHUIIIEM C1oe"»:

. JI7s KaKUX TIPOIIECCOB MMPUMEHSIOTCS anmaparthl ¢ 3epPHUCTBIM clIoeM?

. Uro Takoe "kunsamuit cion"?

. Kaxkast ckopocTh oxinkaromeit cpesl Ha3bIBaeTCsl CKOPOCTHIO yHOCA?

. Kak ycrpoena nuarpamma I-x BiaskHOro Bo3/yxa U, KaKUM 00pa3oM ONpEeNsIoTCs TapaMeTphl BIAXKHOTO BO3LyXa?

. OCHOBHOE NPEUMYLIECTBO "KHUIIALIETO CJI0s" Iepel INIOTHBIM 3€PHUCTBIM CI10eM?

. Kak onpenenuts BeicoTy "Kumsmiero cios'"?

. OcHOBHasl TUpaBIMYECcKasi 3aBUCUMOCTD "KUIIAIIEro cios".

. Meroanka npoBeieHns SKCIIEPUMEHTA.

KonTponsHBIe BOIPOCH! K 1a00paTopHOit paboTte «OmnpeneneHne BIaKHOCTH MaTepHala ¢ HCIoJIb30BaHneM ycTpoiictBa «QJIEKC-
T»:

1. Uro HasbIBaeTCs cymkon? JIBHKyIas cuiia MpoLecca CyHIKH.

2. Yto Ha3bIBaETCS PaBHOBECHOH BIAYKHOCTHIO? V30TepMBI tecopOIum.

3. Uem onpenenseTcs MeXaHU3M Tporiecca cymku? [TonsTue o cBOOOAHOM U CBA3aHHOM Biare.

4. Kak u3MeHsieTcsl BIaKHOCTbh MaTepuaia B polecce cymku? [lepeunciure cymecTByronye GOpMBI CBSI3H BlIark C MaTEpHAIIOM.
5. Meroauka onpeaenaeHus BIaXXHOCTU MaTepraa ¢ moMollbio yerpoiicrsa « QJIEKC-7».

3. OueHOUHOE CPEACTBO «3IK3aMeH» (5, 6 cemecTp)

Kputepun u mkana olieHMBaHUS 110 OLIEHOYHOMY CPEACTBY «dK3aMen» (5,6 ceMecTp)

OTBeT AaH Ha BEICOKOM YPOBHE (TIpaBUiIbHBIE OTBETHI JaHbl Ha 90-100% BompocoB): NOIHOE U3I0KEHNE IPOrPAMMHOIO
Marepuana, Iocie0BaTeNbHbIe, TPAMOTHBIE, IOTHIECKH H3J1araeMble OTBETHI, CBOOOTHOE BIIAICHAE MAaTEPHAJIOM - OTJIMYHO.
OTBeT JaH Ha cpeHEM YpOBHE (IIPaBUIIBHBIC OTBETHI JaHBI Ha 76-89% BOIIPOCOB): rPaMOTHOE, IOCIEI0BATEIFHOE, IOTHIECKOe
U3JI0KEHUE MTPOrpaMMHOT0 MaTepHaia, 63 CyIeCTBEHHBIX HETOUYHOCTEH - X0po1Io.

OTBeT JaH Ha HU3KOM ypOBHE (TIpaBHIIGHBIC OTBETHI IaHBI HA 61-75% BOMPOCOB): TIpaBHIIFHOE W3JI0KSHHE OCHOBHOTO MaTepHaa,
HapyIIeHNE JOTUIECKOH MOCIeA0BATEIBHOCTH, HEAOCTATOYHO NIPABIIIBHEIE (POPMYITUPOBKH - YIOBIETBOPUTEIHHO.

OTBeT JaH Ha HEYAOBIETBOPUTEIIBHOM YPOBHE (TIPaBUIIBHBIE OTBETHI JaHBI MeHee 4eM 60% BOMPOCOB) - HEYOBIETBOPUTEIBHO.
Bompocsr k 5k3ameny (5 cemecr):

I Tunpmexanudeckue IpoLECCH U alNaparhl:

1. IToHATHE «OKUAKOCTWY B THAPOMEXaHHUKE U KIacCU(UKAIUs «KUAKOCTeH». [IoHsITHE 0 THAPOCTATHKE U THAPOJUHAMUKE.

2. Cuitbl, neiicTByroIuye B )XuakocTH. [ToHsTHE 00 A0COTIOTHOM, U30BITOYHOM JIaBJICHUU U BakyyMe. CriocoObl BIPAKCHUS
napieHus. COOTHOIICHHS MEX/Ty CHCTEMHBIMU M BHECHCTEMHBIMH €IMHHIIAMH JTaBICHUS.

3. dusnueckue cBOUCTBA xKUAKOCTeR. Ba3kocTs. 3akon HetoTona-IleTpoBa. EqMHUIBI BA3KOCTU M COOTHOIIEHUS MEXTy HUMU.
Hpr0TOHOBCKHE U HEHBIOTOHOBCKHUE XKUAKOCTH. KpuBbie TedeHust. D PeKkTHBHAS BA3KOCTh U €€ 3aBUCHMOCTb OT I'paJIueHTa
CKOPOCTH JUIsl Pa3IM4HBIX HEHBIOTOHOBCKUX JKUIKOCTEH.

4. Kuaematndeckue XapakTepHCTHKH TOTOKOB. [ToHATHE 0 TToJIe cCKopocTel 1 yckopeHuid. Kiaccudukarus 3Tux monei.

5. TeomeTpuueckue XapaKTepUCTHKU IIOTOKOB M X UCIIOJIB30BaHUE B pacueTax.

6. Pacxos KUIKOCTH U cIOCOOBI ero BeIpaxeHus. [IoHATHe 0 cpeiHel CKOPOCTH U €€ UCTIOJIb30BaHUE MTPU BHINOTHEHHH
MPaKTHIECKUX PacyeTOB.

7. Hepa3pbeIBHOCTB IOTOKA. BeIpaxxeHne 3TOro ycaoBHs A MOTOKA B Au( depeHIInaIbHOi 1 nHTerpansHoi Gopme. CrencTue U3
9TOTO YCIIOBUS JUIS IOTOKOB C TIEPEMEHHBIM CEUEHUEM.

8. YpaBHeHHEe ABMKEHHUS M1 PEAIbHON U UeabHON KHIKOCTH. DU3HUECKOE COAEPKAHUE ITOTO ypaBHEHHS U OTAEIBHBIX €T0
craraeMbIx. J{7st Kakux menei MoXKeT OBITh UCITOIF30BaHO 3TO YpaBHEHHE B THAPOMEXaHUKE?

9. T'mapocraTrka. AGCOTIOTHBII U OTHOCUTENBHBIN NoKOH. [luddhepeHnuansable ypaBHEHUS THAPOCTATHKH. J[JIs KaKuX Lenei
MOTYT OBITh HCIOIB30BaHbI 9TH YpaBHEHHs?

10. OcHOBHOE ypaBHEHUE TUAPOCTATUKU U €TI0 BBIBO.

11. HexoTopsIe cydan MPaKTHIECKOTO IIPUIIOKEHUS OCHOBHOTO 3aKOHA THAPOCTATHKH (ONpeeTICHUE JAaBICHHS C TOMOIIBI0
JuddepeHnnanTbHOro MaHOMETpa, 3akoH [ackans, 3aKoH COOOIAIONINXCS COCYIOB, CUJIAa THAPOCTATUUECKOTO JABICHHUS Ha CTEHKY
U T.I.)

12. IlonHast yaenpHas MEXaHUYECKasl SHEPTUs B IOTOKE KUAKOCTU. ITonsTHe 0 Hanope. CoCTaBIAIOIIKE HAIOPa B IOTOKE.

13. Ypasuernue bepHynau amst aeMeHTapHON CTPYHKU HACAIBHON M PEaIbHON JKUAKOCTH U IIOTOKA PEaIbHON JKUAKOCTH.
OHepreTH4ecKoe 1 TeOMETPUUYECKOE COAEPHKAHUE CIATaeMbIX 9TOTO YpaBHEHHSI U METOJ UX MIPAKTHUECKOTO OMpPEeAEIeHH .

14. HexoTopsle cirydan MpakTHYECKOTO MPHIIOKEHUS ypaBHEHU bepHyim (ycTpoicTBO M MPUHIUIT pabOTHI CTPYHHOTO Hacoca U
JIPOCCETBHBIX PACXOJOMEPOB).

15. MeToap! u3ydeHHs IPOLECCOB XUMUUECKOM TexHoJoruu. [TousTue o Teopun monolus, ee MeToax U3ydeHus! MpoLeccoB
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XHMHYECKOH TeXHOJIOTHH M UX MPAKTUYECKOTO UCTIONB30BAHUS.

16. OCHOBHBIE TIOJIOKEHHUS TECOPHH TO00HS (TEOpEMBI TIOA00HS).

17. Yucna momoOust 1 paBUiia UX 00pa30BaHMS.

18. PexxnMel TeueHUS KUAKOCTEH B TpyOax U kKaHanax. [IoHsATHEe 0 MECTHOM, Ty abCAlHOHHON U CPEAHEH CKOPOCTH TEUCHHSI.
IIpodunu ckopocTeii A5 pa3HBIX PEKUMOB TEUSHUS M COOTHOLICHUS I HUX CpeiHell 1 MaKCUMaIbHON CKOPOCTH.

19. YpaBHeHue noJiel 1aBIeHHs ¥ CKOPOCTH IJIst JJAMUHAPHOT'O TEUEHHMS XKHUAKOCTH B TPYOE U UX BBIBO/.

20. YpaBHeHHe pacxoa sl JaMHHAPHOTO TEUEHUsI )KHUIKOCTH B TpyOe (ypaBHeHwue [lyaii3ens) U ero BBIBOI.

21. Onpenenenue THAPABIMYECKOTO COMPOTHBICHUS MPAMBIX TPYO (M KaHAIOB HEKPYIJIOTO cedeHHs). KpurepuaiabHble ypaBHEHHS
JUIsL ompeienienus Kod(unrenTa TpeHns KUAKOCTEH B TpyOax.

22. MecTHBIE COTIPOTHUBIICHHS, BUIBI MECTHBIX COIIPOTHBICHHUH M ONIpeAeIeHIe UX THIPABINIECKOTO COIPOTHUBICHNUS.

23. IousATHE O MPOMBIIUICHHOM TpyOompoBoe. TpyOs! rmagkue u mepoxoBaThle, THAPABINUCCKH TIaKHIE U MIEPOXOBaTHIE.
OmnpeneneHue ruApaBIMIECKOr0 CONPOTHBICHUS IPOMBIIIIEHHOTO TPyOOIpPOBOA.

24. PesxuMbl ABMYKEHHS 4acTUI] B )kuaAKocTH. Cuita COMPOTUBIIEHNS CPEIbl U €€ ONpeieNieHne (HE3aBUCHMO OT MPUPOJIBI ABMKYILEH
cmisl). 3akons! CTokca, AneHa n Herotona.

25. OnpeneneHue CHIIBI CONPOTUBICHHS CPEJIbI IIPH OCAKIACHHH YAaCTHUI] B TI0JIe CHIIBI TshkecTH. Dopmynsl CTokca, AneHa 1
HploTOHA 17151 CKOPOCTH OCaXKAEHHS YaCTHII.

26. OnpeneneHue pexuMa OCKICHHS YaCTHII IO UX AuaMeTpy (MeTo JISImeHKo).

27. KpuTepuanbHble 3aBHCHMOCTH [UIS OIPENICIICHNS CKOPOCTH OCAKACHHS U JHaMeTpa YacTHII.

28. OmpeneneHre CKOPOCTH OCAXKAECHUS YaCTUI] HEITPABUIIBHON (POPMBL.

29. du3nyeckast KapTHHA MPOIEcca OCAXKICHHS YaCTHI] B 110JI€ LEHTPOOEKHBIX cril. DakTop pasieneHus U ero GU3HIECKUil CMBICI.
®Dopmsl 3anmucH haxTopa pazaeNeHus yIoOHbIe I aHAN3a MPOLECCOB IICHTPU(DYTHPOBAHNS U INKIOHHPOBAHUS.

30. OcHOBHBIC XapaKTEPUCTUKU U COOTHOILIECHUS [T 36PHUCTOTO cos. KanmmuispHast MoJeIb 3epHUCTOTO CJIOS.

31. Onpenenenue rupaBIMYECKOr0 CONPOTHBIEHUS 36PHUCTOrO c0s. 3akoH JlapcH.

32. ®usnyeckas KapTHHA MPOIIecca ICEeBIO0KIDKEHH. ] padh K 3aBHCUMOCTH THAPABINIECKOTO COPOTHBICHHS
TICEBIOO0KIKEHHOTO CJIOS OT CKOPOCTH (HUIIBTPAIMH B IHPOKOM IHATIA30HE CKOPOCTEeH (DIIIBTPAIUH VI MOHO-
HONHUANUCIIEPCHOTO cI0sl. XapaKTepHBIC 30HbI.

33. T'uapapiaudeckoe CONPOTHBIECHHE TICEBI00KUKEHHOTO CIIOSI.

34. KputepuanbHble ypaBHEHUS AJIS ICEBAOOKIKEHHOT'O CII0S M 33]1a4H, PEIIAEMbIe ¢ IIOMOLIBIO 3TUX YPABHEHHH.

35. Knaccu¢ukanus reTepOreHHBIX CHCTEM M METO0B HX Pa3/elIeHus], ypaBHEHH MaTepHaIbHOTO OaaHca IS allapaToB
(MaIIuH) 1o pa3/eNeHNI0 TeTePOTeHHBIX CUCTEM.

36. OrcranBanue. Y CTpOMCTBO U MPUHIIUT pabOTHI OTCTOMHNKA. CBOOOIHOE U CTECHEHHOE OCaXICHHE NIPY OTCTAWBAHHH.
OmnpeneneHne MPOU3BOIUTENFHOCTH U pa3MepOB OTCTOHHMKOB. Kimaccudukanms oTCTONHIKOB.

37. OrcroitHoe ueHTpudyruposanue. Cxema ycTpoicTBa U IpUHIMI pabOTHI pocTeiieit neHTpudyru. OnpeaeneHue cpeaneit
CKOPOCTH OCa)XAEHHMS MPU LEHTPU(YTUPOBAHHN.

38. MHaexc Ipon3BOIUTEIEHOCTH, €T0 (GU3NIEcKoe co/iepKaHue U (JaKTOPHI, BIHAIOIINE Ha €r0 BEJIHIHHY.

39. lluxnoxrupoBanue. Cxema ycTpoiicTBa U MPUHIUI pabOTHI HUKIOHA, ONIpeeIeHHE THAPABINIECKOTO COIPOTHBICHUS U
JMaMeTpa LIMKIIOHA, TToKa3aTeNb 3 (HEeKTUBHOCTH pabOThI IIMKIIOHA U ITYTH €r0 IOBBILICHHUSI.

40. Cxema ycTpOHCTBa M IIPHHIHI paOOTHI IPOCTEHIIETO BIIIBTPA, GHIBTPYIOMINE MaTePHAITB M CIIOCOOBI CO3MaHMs ABIKYIICH
cHiIBI TIporiecca ¢msTpoBaHua. OcHOBHOE An( depeHIaIbHoe ypaBHEHHE (QIIBTPOBAaHIA (¢ 00pa3oBaHNEM HECXKHMAEMOTO
ocaJika).

41. PacueTHoe ypaBHEHHUE AT (PUIBTPOBAHMUS IIPH NOCTOSTHHON Pa3sHOCTH JaBieHni. KoHcTaHTh! GpriibTpoBaHUS U METOANKA UX
OIIpeIeIeHHA.

42. PacueTHoe ypaBHEHHE Uil (PUIBTPOBAHHUS C OCTOSIHHOM ckopocThio. Kimaccupukanus Guibsrpos.

43. Ounctka razoB. CreneHb OUUCTKH ra30B. COCOObI MPOMBIIITIEHHON OUHCTKY Ia30B OT TBEP/BIX U HKHUIKHX YACTHIL.
®u3nvecKre 0OCHOBBI pa3HBIX CIIOCOOOB OUMCTKHU Ia30B M MX CPABHUTENBHAS XapaKTEPUCTHKA.

44. T'paBuTanMOHHAS M HHEPLIHUOHHAS OYMCTKA ra3oB. CxeMa ycTpoHCTBA M IPHHITHI pabOTHI almapaToB ATOTO CII0co0a OUNCTKU
ra3oB.

45. Ouncrka ra3os ¢puiabsTpoBaHueM. Puznueckne 0CHOBEI Iporecca. Busl GpumbTpoBaibHbIX neperoponok. Koncrpykuun
(UIBTPOB € STUMH BUAAMH EPETOPOJIOK.

46. Mokpast 04MCTKa Ta30B. Y CTPOICTBO M MPUHIUI PaOOTHI alNapaToB I MOKPOH OYHUCTKH Ta30B.

47. DnexTpuyeckasi 04MCTKa ra3oB. Cxema ycTpoHCTBa U NPUHIMI PAOOTHI SIEKTPOPHIIETPOB.

48. CpaBHHUTENBHAS XapaKTEPUCTHKA W BEIOOP Ta300YHCTHEIX alllapaToB, CIOCOOBI MOBHIIICHHS CTETIEHH OYHCTKH I'a30B B
anmaparax.

49. lureHcuBHOCTH U 3(p(peKTUBHOCTH Ipoliecca nepeMerinBanusi. Cxema ycTpoiicTBa U MPUHIMI Pa0OThI IpOCTEHIero anmnapaTa
C MEXaHMYECKHM IepeMeIIBaHuEeM. MeTo/Ibl CHIKEHHUS pa3MepoB BOPOHKH. Kitaccuukarys MexaHHu4eCKuX MEIaIoK U 00acTu
MPUMEHEHHNS UX Pa3HBIX THIIOB.

50. MoauduipoBaHHbIe YHCIA TOL00HS A MEpeMEIINBAHUS, KpUTepHANbHbIe 3aBUCUMOCTH IS IlepeMerrBanus. OmnpeencHue
MOIIHOCTH MepeMENINBaHMs U YUClIa 000POTOB Bajla MELIAIKH.

51. CnocoOBI TpaHCHOPTHPOBAHMS JKUIKOCTEH M Ta30B B XUMUYECKOH NMPOMBIIUIeHHOCTH. Kitaccndukarus HacocoB 1
BEHTIJIITOPOB ¥ MIPUHIUT UX paboTel. OCHOBHBIEC TapaMeTPBI HACOCOB U BEHTHIISITOPOB.

52. luHamMKKa HEeHTPOOEKHBIX MaiH. OCHOBHOE YpaBHEHHE IIEHTPOOEKHBIX MAIIMH. DHEPreTUIECKUE XapaKTePUCTUKH
LEHTPOOEIKHBIX MAIINH, YHUBEPCAIbHbIC XapaKTEPUCTHKH HACOCOB M BEHTWIISITOPOB.

53. TmapaBnn4ecKkue XapakTepHCTHKH Tpydorpososa. Pabora Hacoca Ha TpydompoBoa. CoBMeCTHAs XapaKTepUCTHKA U paboyast
TOYKA.

54. ITapannensHoe U IOCIE0BATENbHOE COeIMHEHHE HacocoB. [locTpoeHre HaMOPHBIX XapaKTEPUCTHK JJIs TAKUX TPYIIT HACOCOB.
55. Beibop Hacoca.

56. M306pa3uTh cXeMy yCTpOUCTBA M MOSCHUTH IIPHHITHI paOOTHI CIIEIYIONINX ANIAPaTOB M MAIIHH JUIS IIPOBEICHUS
THUIPOMEXAaHUUYECKUX IPOLIECCOB, (PUCYHKH yKa3aHbl o yueOHuKy: Kacatkun A.I'. «OcHOBHBIE POLIECCH U alllapaThl XUM.




TEXHOJIOTHH»):

1) OTCTOWHUK ¢ HAKJIOHHBIMHU Neperopoakamu (puc. V-3);

2) OTCTOWHUK HETPEPBHIBHOTO JCHCTBHS C TpeOKOBOM Memankoi (puc. V-4);

3) MHorosipycHBIE OTCTOHHUK 3aKPBITOTO TUMA (pHC. V -6);

4) OTCTOMHUK HENPEPHIBHOTO ACHCTBHSI ¢ KOHWYECKUMU MOJIKaMu (puc. V-7);

5) OTCTOHHUK HENPEPBHIBHOTO JICHCTBUS /IS pa3/ieieHus SMyibcuit (puc. V-8);

6) ITsuteocamurenpHas kamepa (puc. V -38);

7) Hyru-dunstp, pabotatomuii mog gasiaenueM (puc. V-13);

8) @unbTp-npecc ¢ BepTUKaIbHBIME pamamu (puc. V-14... V-16);

9) ABTOMaTH3UPOBAHHBIN QHUIBTP-TIpecc ¢ ropu3oHTanbHEIME pamamu (PITAKM) (puc. V-19 n V20);

10) bapabanHsIit BakyyM-(QHIBTP C HApYKHOH MOBEPXHOCTHIO (GUIBTpoBaHMs (puc. V-21);

11) JlenTounslii BakyyM-punstp (puc. V-25);

12) l'opu3zoHTanbHAs HEHTPU(YTa C HOKEBBIM YCTPOHCTBOM TS yaaieHus ocanka (puc. V-30);

13) LlenTpudyra ¢ myIsCHPYIOINAM HOPITHEM IS IBITPY3KH ocanka (puc. V-31);

14) LenTpudyra co NIHEKOBBIM YCTPOHCTBOM IJIS BEITPY3KH ocazka (puc. V-32);

15) Tuaponukion (puc. V-37);

16) Lukion korcTpykun HUNOras (puc. V-40);

17) Barapeitasiii nukioH (puc. V-41.. V-42);

18) barapeiinblii pyKkaBHBIH QUIABTP C MEXaHUYECKUM BCTPSIXMBaHUEM M 00paTHON MPOIYBKO TKaHH (puc. V-44);

19) [omneiii 1 HacagOUYHBIH CKpyOOep (omHcaHue KOHCTPYKIMU Ha ¢.248-249);

20) LienTpobexusiii ckpyddep korcTpykimu BTU (puc. V-47);

21) Cxema ckpy06epa Bentypu (puc. V-48);

22) bapOoTaxxHbI# (IEHHBIN) MBUICYIOBUTEND (prc. V-49);

23) Cxema TpyO4aToro ¥ IIACTHHYATOTO AMEeKTPoGIBETpoB (puc. V-52, V-53);

24) JlonactHasg (puc. VI-4), sxopras (puc. VI-6), pamuas (puc. VI-7) u mucrosas (puc. VI-8) memanxwu;

25) lponennepnas mewmainka (puc. VI-8) u nmponemuiepnas mewmanke ¢ guddysopom (puc. VI-9);

26) Typounnsie Memanku (puc. VI-10).

II TennoBble NpoOLIECCHL U allapaThl:

1. OcHOBHBIE NOHATHUS U XapaKTEPUCTUKHU TEILUIOBOTO IIOTOKA, TEMIEpaTypHoe moje. I paaneHT remmnepaTtypsl. TemnoBoil moTok 1
TUIOTHOCTB TEMJIOBOTO MOTOKA.

2. TemonpoBoAHOCTE. 3akoH Dypbe. KoagpuimeHT TemnonpoBofHOCTH, €10 (PU3HYECKOe COIepIKaHie U OPUESHTHPOBOYHbBIE
3HAYEHUS AT HEKOTOPBIX MaTEePHaJIOB.

3. YpaBHEeHHUs TEIUIONPOBOAHOCTHU AT IUIOCKOW, IIMIMHAPUIECKON U MHOTOCIIOWHON CTEHKH.

4. TemnoBoe U3IydeHHe. 3aKOHbI JIy4UCTOTO TEIUIO0OOMEHA, ONIPEe/IeNICHUE pacXo/ia TeIlla P TEI000MEHE N3ITyYCHUEM.
Crencraue u3 3akoHa Kupxroda i ero mpakTuieckoe HCIOoIb30BaHHE B TEXHUKE.

5. KonBektuBHbI# TernoooMeH. Temnootnada. dusnveckas KapTUHA TEIIOOTAAuU. TEIIOBOM MOrpaHUIHBIN CIION U €ro
B3aHMOCBS3b C TUIPOJIUHAMHYECKUM OIPAHUYHBIM CIIOEM.

6. 3axoH Herorona-Puxmana. Koa¢uument remmoornayun u ero ¢pusmdeckoe coaepskanne. @akTopbl, BIUSIONINE Ha BETHIHHY
atoro ko3 dunuenta. Onpenenenne kodpGuIreHTa TermooTnaud. OpueHTHPOBOYHBIC 3HAYEHUS KOAPPHUINEHTOB TEIUIOOTAAYH
JUISL HEKOTOPBIX CITy4aeB TeII00OMEeHa.

7. InddepeHnnansable ypaBHEHNS! KOHBEKTHBHOTO TeIUI00OMeHa. MaTemarudeckast MOJEIb TEIUIOOTAA4N 1 33/Ja4H, PellaeMble C
MOMOILBIO 3TOM MOAETH.

8. ITogobue mporeccoB TerooTaayn. Yucna TermnoBoro noaodus. KputepuansHele ypaBHEeHHS TeMI00TaAaud. PaKTOpHI,
OIpeeNsIonre BUj ATUX YPaBHEHUI U TPAHHULBI UX IPUMEHEHHUS.

9. Tenmootaaya 6e3 M3MEHEHHUS arperaTHOTO COCTOSHHS TEIUIOHOCUTES. THITOBBIC AJIEMEHTHI HOBEPXHOCTEH TEII000MeHa B
TETUIOBBIX ammaparax. CTpyKTypa KpUTepHAIBHBIX YPaBHEHUH TEIUIOOTAYH B YCIOBHAX €CTECTBEHHON M BRIHYKIACHHOM
KOHBEKIIHU.

10. dakTopsl, BAXSIONINE Ha BEIUYNHY KO3 dHIHeHTa TerIooTaun 6e3 H3MEHEHHs arperaTHOr0 COCTOSIHUSA TEIIOHOCUTEIs (Ha
OCHOBaHMH aHAJIM3a KPUTECPHAIBHBIX YPaBHEHHUIT ITOKA3aTh BIMSHAE THAPOANHAMUYECKHX (PaKTOPOB, TEIUIO(GU3NIECKUX CBOHCTB
TETJIOHOCHUTENS U T.1. Ha BeTHIUHY K03(h(UIIMEHTa TEeII00TAAYHN).

11. Termonepenada. CxeMbl OTHOCUTEIBHOTO IBHKEHUS TEMJIOHOCUTENEH B TEMIO0OMEHHUKAX M UX CPABHUTENbHAS OLICHKA.

12. TermnoBoii 6anaHc B mpoleccax Temmonepenadn. Gopmel 3amucH ypaBHEHHUS TEIUIOBOTO Oananca. [ToHATHE 0 BOASHOM
SKBUBAJICHTE.

13. OcHOBHOE ypaBHEHHE TeIUIONepeIauy IPU IIOCTOSHHBIX U IEPEMEHHBIX TeMIlepaTypax Temonocuteneil. Koadduuuent
TeIIonepeatt, ero GU3NIECKoe CoAEePKaHIE U ONPEIEIICHHUE.

14. CpenHsig ABMKYILAS CHIIA IpoIecca TEIUIONEPEIauy U ee OIpe/IesICHNE.

15. Cpennue TeMmeparypsl TEIIIOHOCUTENECH U UX ONpe/esIeHHE.

16. HarpeBanue. MIcTOUHUKH TeTIa U CIIOCOOBI HATPEBAHUSL.

17. HarpeBanue TomouHbIMU razamu. OCOOCHHOCTH, JOCTOMHCTBA M HEJIOCTATKU 3TOTO Crocoba HarpeBaHus. Cxema yCTpOoWCcTBa U
HIPUHIUT paboThl TpyOuaToi meun. OnpeneneHne pacxoia TOIIIHNBA.

18. HarpeBanue 31eKTpHUECKUM TOKOM. JlocToMHCTBa 3TOr0 crnoco0a HarpeBaHus. KOHCTpYKIUM SIEKTPUUYECKHX TeYei B
3aBHCHMOCTH OT CIIOCO0a IPEeBPAIIEHHs JEKTPOIHEPIHH B TEIIOBYIO M IIPUHIUII UX paboThl. PacueT MOIHOCTH HAarpeBaTeIbHOTO
yCTpOWCTBa.

19. HarpeBanue BoasHeIM napoM. OCOOEHHOCTH U JOCTOMHCTBA HATPEBAHUS BOASIHBIM MapoM. CriocoOBI HarpeBaHUs BOASHBIM
napom. OnpeJieneHne pacxoa rperolero napa.

20. OnpeneneHne pacxo/ia rperOLIETo Mmapa, MOBEPXHOCTH TSIUIO0OMEHA B pa3MepoB TPYOHOTO MydKa TEII000OMEHHHKA TIPH
HarpeBaHUH TIIyXUM IapoM.

21. HarpeBanue npoMexXyTOUYHBIMH BbICOKOTeMIepaTypHbIMH TeronocutessiMu (BOT). Obxacts npumenenus. Cxembl 00orpesa ¢




nomortnsio BOT. Bemectsa, ucnone3yemsie B kadectse BOT.

22. Kongencarus. CriocoObl KOHAEHCAINH TapoB. THITHI TPOMBIIUICHHBIX KOHJEHCATOPOB U NMPUHIMII X paboThl. OnpeneneHue
pacxona oxiaxxaaronieii BOIbI.

23. OnpeneneHne pacxo/ia OXJIaXJaroiell BOABL, TIOBEPXHOCTH TEIII000MEHa U pa3MepoB TPYOHOTO ITydKa IIOBEPXHOCTHOTO
KOHJIEHCATOopa.

24. OnpeneneHne pacxo/a OXJIaXAaoNMel BOJbI 1 OCHOBHBIX Pa3MepOB KOHJICHCATOpa cMelIeHus (6apoMeTpHIecKoro).

25. Bemapusanue. CyniHOCTS Iporiecca BEIapuBaHus. [IpHHIHIT paO0TH IPOMBIIIIEHHBIX BBITAPHBIX allllapaToB.
IIpoMbIIIeHHBIE CIOCOOBI IPOBEACHHS MPOLeCcca BEIMAPUBAHUSL.

26. OnHokopIycHOe (0JHOKpaTHOE) BhiapuBanue. CxemMa yCTPOWCTBA U TPUHIIUAI paOOThl YCTAHOBKH.

27. Onpenenenre NpOU3BOAUTEIBHOCTH OJTHOKOPITYCHOM BBITIAPHOMN YCTaHOBKH, TEIIJIOBOM HArpy3KU U pacxoja rperoliero napa.
28. OnpeneneHre MOBEPXHOCTH TEIIIO0OMEHA TPEIoIIeli KaMephl BBITAPHOTO ammapara. TemueparypHslil rpaguk OqHOKOPITyCHOH
BBIMAPHOI yCTaHOBKH, TEMIEPATypHbIE OTEPH U ONpeeNIeHUe MOIe3HON pa3HOCTH TeMIIepaTyp IS BBIMAPHOTo anmapara.

29. MHorokopmycHoe (MHOTOKpaTHOe) BbimapuBaHue. CyIHOCTh MHOTOKPAaTHOTO BblTapuBaHus. [IpHHIUNNANBHBIE CXEMBI U
TPUHIUT PabOTHl MHOTOKOPITYCHBIX BRITIAPHBIX YCTAHOBOK. PacripeneneHue mapaMeTpoB Iporecca Mo KopIycam.

30. Onpenenenue MPOU3BOJUTEIBFHOCTH J0 UCIIAPEHHOI! BIare U yIapeHHOMY PacTBOPY MHOTOKOPITYCHOH BBITAPHON YCTAaHOBKH U
OTJEIBHBIX KOPITYCOB.

31. OnpeneneHue TEIIOBOM Harpy3KH M pacxo/a IPEroIIero mapa It OTASIBHBIX KOPITYCOB.

32. OnpeneneHue MONE3HON Pa3sHOCTH TEMIIEPATypP U CIIOCOOB! €¢ paclpefeeHus 10 KOpIrycaM.

33. OnTUMaIbHOE YHCIIO KOPITYCOB MHOTOKOPITYCHOM BBITAPHON YCTAaHOBKH.

34. N300pa3uth cxeMy yCTpOHCTBA M IOSICHUTD IIPUHIUI paOOTHI CIIEAYIOIINX aNNapaToB JUIs IPOBEICHHUS TEIUIOBBIX IIPOLIECCOB U
WX KOHCTPYKTHUBHBIX JIEMEHTOB (PUCYHKH yKa3aHHI 110 yaeOHnKY: Kacatkna A.I. « OCHOBHBIEC TIPOIIECCHI M AlIIapaThl
XUM.TEXHOJIOTHH» ):

1) Dnexrponeys conporusneHus (puc. VIII-9);

2) KoxxyxoTpyOUaTbie 0JTHOXOJI0BOH U MHOTOX0J0BOH TerooOMeHHnkH (puc. VIII-11);

3) CnocoOsI pa3mernienus Tpyo B TeruioooOMenHukax (puc. VIII-12);

4) KoxxyxoTpyOuaTble TEIUIOOOMEHHUKH ¢ KOMIIEHCUPYIOIIKUMU yeTpoiicTBamu (puc. VIII-14);

5) JIByxTpyOuathiii TeII000MEeHHUK (Tpyba B TpyOe) (puc. VIII-16);

6) 3MeeBUKOBHIH TemmooOMeHHUK (puc. VIII-17);

7) Opocutenbublii TermoodMeHHuk (puc. VIII-18);

8) InactuH4aThii TeruioooMennuk (puc. VIII-19... VIII-20);

9) CrimpanbHslii TeruroooMeHHuK (puc. VIII-24);

10) Anmapar c pybamxoit (puc. VIII-25);

11) BapuanTs! ucnionnenus 3meeBukoB (puc. VIII-26);

12) brounslit TeriooOMeHHUK U3 rpaduTta (puc. VIII-27);

13) bapomerpudeckuii koraeHcarop (puc. VIII-29);

14) BrinapHoii anmapat ¢ BHyTpeHHEH HarpeBaTeIbHON KaMepol U IIeHTPaTbHON NUPKYISILUOHHOM

TpyOKoit (puc. 1X-9);

15) BrmapHoii anmapat ¢ BEIHOCHOH HarpeBaTelsHON kamepoi (puc. [X-12);

16) BrimapHoii anmapat ¢ BEIHECEHHOIT 30H0H kuneHus (puc. 1X-14);

17) BoimapHoii anmnapaT ¢ IpuHyAUTeNbHON nupkysuuei (puc. I1X-17);

18) PoropHbIii IpsiMOTOYHBIH BbITIapHO# anmapart (puc.IX-16).

Bompock! k 9k3aMeny (6 cemecr):

1. Kiaccuduxarust MaccooOMEHHBIX TporieccoB. Crioco0b! BEIpaXKeHUs! KOHLIEHTPAIHH U PAcX00B (a3.

2. Crioco0bI co3/1aHust HIOBEPXHOCTH KOHTaKTa (a3 ¥ MPUHIMI PadOThl OCHOBHBIX BHJIOB MaCCOOOMEHHBIX alINaparos.

3. AHasTOTHs MEX Ty BHYTPH(]A3HBIM TEIUIO- U MaccorepeHocoM. [Tone xonnenTpanuii. [ paguent koHnenTpannu. [lnotHOCTE
MOTOKA PacIpeAesIeMOT0 KOMIIOHEHTA.

4. 3axoH MonekyaspHoi auddy3un (nepsblil 3akoH Puka). Koaddunument monekynsproi auddy3un u ero pusuueckoe
CoJIepiKaHUe.

5. KonsexruBHas quddysus. Auddepenmansaoe ypaBHeHIHEe KOHBEKTUBHOHN audy3uH 1 1 MaccooOMeHa 0KoJI0 Mexda3zHOH
MOBEPXHOCTH.

6. Maccootnaua. dusnveckas kapTuHa MaccootAauu. JIuddy3MoOHHbIH MOrpaHHUYHBIN clol. BiusHue THApoInHAMUIECKUX
(axTOpoB Ha TONMMKHY AU (DY3HOHHOTO TIOTPAHIMIHOTO CIIOS.

7. 3akoHbl MaccooTnauu (3axoH Illykapesa). Koaddunuent maccootnaun u ero gpusmaeckoe copepkanue. @akTopsl, BIUIIONINE HA
BeNWYHMHY K09 duienTa Maccootauu. MeToabl onpeaenenus 3toro kodgduiumenra.

8. ITonobue B mpoueccax Maccootnaun. Yncna nuddysnonHoro noxobus. Kpurepuanenusle ypaBHeHns MaccooTnaun. DakTopsl,
OINpENENIAONINE BUL ATUX YPABHEHHUH.

9. ®a3oBoe paBHOBecHE. PaBHOBECHBIC KOHIIEHTPAINH, YPABHCHNUS U IMHUU paBHOBecHs. VIcTions30BaHUe 3aKOHOB (ha30BOTO
paBHOBECHS [T TIOJTy4€HHs YpaBHEHUI paBHOBECHS A7l OTAENBHBIX MPOLECCOB (IPUBECTH MPHMEPHI).

10. Paboune KOHIEHTpAINH. Y paBHEHUS U JIMHUH PabounX KOHIIEHTpanuii. MeToanka moiydeHns ypaBHeHHH pabounX JIMHAN
(mpuBecTu mpuMepsl). Y CIOBHE NPSIMOIHMHEIHOCTH pabodnX JIMHAH.

11. OcHoBHOE ypaBHeHHE Macconepenauu. Koagduuuent macconepenaur 1 ero Gu3sHuecKoe CoAaep kaHue u onpeaeneHue.
JlBrymias cuia rnporecca Macconepeiadu.

12. Onpenenenue cpeaHen JBUKYILEH CHIIBI ITPOLIecca MacConepeau.

13. O6wee yncno eaunun nepeHoca (OYEIT) u criocoOs1 ero onpeaenenus. O0Imas BRICOTa €MHUIBI IEPEHOCA U €€ OTpeleIeHHE.
Ornpenesnenue BBICOTHI amnmnapara ¢ nomoisto OYEIL.

14. Teopermueckas u aeficTBuTeNnsHas cryneHs m3MeHeHns kornenTparyn (TCK u JICK). KI1J] rapenkn u konoHHEL BricoTa,
skeuBaneHTHas TCK. Onpenenenne uncina TCK u ICK. Onpenenenre BICOTH paboueid yactu ammapaTtoB ¢ momomsio TCK n
JACK.




15. Onpenenenue auamMeTpa KOJIOHHBIX MAaCCOOOMEHHBIX aIlllapaToB (HACATOYHBIX U TApEIbYATHIX).

16. Crioco0b1 onpesiesieHust BEICOTHI padoyell YacTH KOJIOHHBIX MacCOOOMEHHBIX alapaToB (HACAZOYHBIX U TApEIbYaThiX).

17. OnpeneneHue THAPABIMYESCKOTO COIPOTHBICHMUS KOJIOHHBIX MaCCOOOMEHHBIX allapaToB (HACAJTOYHBIX W TAPEITbYATHIX).
Pexxnmbl pabOTH HACAJOYHBIX U TapEJIbUaThIX KOJIOHH.

18. AbcopOrust, puzuueckasi CyHOCTb nporecca abcopOLnu, 3aKOHOMEPHOCTH (a30BOr0 PaBHOBECHUS B CUCTEMAX I'a3-KUIKOCTb.
VYpaBHeHHMs TUHUI PAaBHOBECHS.

19. Cxema ycTpoiicTBa 1 IpUHIHI paboTel abcopbepa. JecopOIust U CiocoOb! ee OCYIIEeCTBICHHS.

20. Coco0sI BeIpaxxeHHUs pacxoa a3 npu abcopObuuu. YpaBHEHHE MaTepHAIBHOTO OanaHca mporecca. Y paBHeHHe paboueit
JIMHUY IIPU abcopOoLuy.

21. Crioco0b! yBeIMUeHHS ABHKYINEH CHITBI B TIporieccax abcopOnuu.

22. OnperneneHre ONTUMAIBHOTO OPOIICHHS IpH abcopOrmu.

23. Hemzorepmuueckas abcopbuus. [ToctpoeHue TMHUN paBHOBECHS IIPU HEU30TEPMHUUYECKON abCOpOIUH.

24. Pabora abcopbepa ¢ perupkyisiueii abcopoenra. MHorocTyneHuaras abCopOLOHHAs YCTaHOBKA 0€3 peUPKYIALUN
abcopOeHTa U C PEIUPKYIISAIUEH.

25. Pextudukanus, pusndeckas CyIHOCTb Mpoliecca PeKTH(UKauu, 3aKOHOMEPHOCTH (ha30BOr0 paBHOBECHS B CHCTEMax Map-
KUJKOCTb. Y paBHEHHS JIMHUI paBHOBECHSI.

26. Cxema ycTpoicTBa M MPUHINI PabOTH pEeKTH(HHUKAIMOHHON YCTAHOBKH HETIPEPHIBHOTO ISHCTBHS.

27. YpaBHEHHE MaTEepPHAIBHOTO OanaHca Il PeKTH(GUKAIIMOHHOH KOJIOHHBI. BEIpaXkeHne MaTepruabHBIX IOTOKOB B Oe3pa3MepHOH
(hopme. DrierMoBoOe YUCIIO.

28. YpaBHEHHE TEIUIOBOTO OanaHca A1 PeKTU(PHUKAINOHHON KOJIOHHBI, ONIPE/ICNICHUE pacXo/ia IPEIOIIETo apa 1 OXJIaXJatolei
BOJIBL.

29. YpaBHeHMe THHUH pabodnx KOHIEHTpanuil 11 peKTu(HKANOHHON KOJIOHHBI U UX H300pakeHue Ha (pa30BoH Auarpamme.
30. MuHHMAaIIBHOE, MaKCUMAaJIbHOE  ONTUMaJIbHOE (hirerMoBoe uncio. CriocoObl orpeieNieHiss MUHUMAIBHOTO M OIITHMAIbHOTO
3Ha4YeHUH (IIETMOBOTO YHCITA.

31. OnpeneneHue CpeAHNX PACXOA0B U CPEAHUX TEMIIEPATYp MaTEPHANBHBIX IOTOKOB B PeKTH(HHUKAIMOHHOI KOJIOHHE.

32. Pextudukaiysi MHOTOKOMIIOHEHTHBIX CMECeH.

33. CrnenmalibHbIe BOJIBI PEKTU(UKAINH (a3€0TPOIHAS ¥ SKCTPAKTHUBHAS).

34. PaboTa peKTH(HUKAIOHHBIX KOJIOHH B PS)KUMaX YKPEIUICHNS (00OTaIieHNsT) U HcYeprbIBaHus (0TroHa). M300paxkenne
MPOLIECCOB AJISI ATUX KOJIOHM Ha (ha30BBIX AUArPaMMax.

35. Ancop6uusi. ¢puznueckas CyIHOCTb Ipolecca aJcopOLMU U TPOMBIIUICHHBIE CIIOCO0BI €To ocymiecTBiIeHus. [IpoMbluIeHHbIE
a1copOeHTHI, 3aKOHOMEPHOCTH (ha30BOT0 paBHOBECHS TIpH aacopOrmu. CtaTndeckast M JUHAMHYIECKasi akTHBHOCTB aJICOPOCHTA.
M3otepmsl ancopOuun. lecopouusi.

36. ®duznueckas KapTUHA IMpoliecca aJcopOIMK B anmapaTax B HEMOABIKHBIM clioeM ajicopbenTa. Pabouwmii cioit agcopOenTa.
Konuenrpaunonssie rpaguxu. @ponr agcopbunu. JJuHamuka Gpponra axcoponun.

37. Crioco0b! BeIpaxkeHus pacxoa (a3 u KOHIEHTpaui mpu agcopommn. M3o0paxkeHue mporecca anacopOuuu Ha Gpa3oBoi
JauarpaMme. Macconepeaada IpH aacopOIyu.

38. BpeMst OriIoTUTENBHOTO AEHCTBHS ancopOepa U ero onpeiesicHueE.

39. OnpeneneHne BEICOTHI CI0s aacopOeHTa JUIsl acopOepoB MEPHOANIESCKOTO M HEMPEPHIBHOTO NeHcTBrsA. ONpeeneHne TuaMerpa
azgcopoepa.

40. XunakoctHas skcTpaknus. Gusndeckas CyIHOCTb IIpoliecca, IPUHIUIHANbHAS CXeMa MIPOoIlecca IKCTParupoBaHHs U CIOCco0 ee
HPOMBIIUICHHON peann3anny (KJIaccu(UKanns KOHCTPYKIUH SKCTPAKTOPOB, CXEMa UX YCTPOMCTBA U MPUHIUIT paOOTEHI).
OKCTpareHT U €ro CBOMCTBA.

41. 3axoHOMEpHOCTH (ha30BOr0 PABHOBECHS B IIPOIIECCAX IKCTPAKIIUH, TPEYrOJIbHAS JHarpaMMa U €€ HCIONb30BaHKe Ul PacueTOB
nporiecca SKCTPaKuy (OMHONAAIbHAS KPUBasi, KOHO/BI, GUrypaTHBHAs TOUYKA, IMHHUS CMELIEHHS U T.J.)

42. CtyneHb SKCTparupoBaHus U H300pakeHHe MpoIiecca CTYNeH! B TPEYTOIBHOM AuarpaMme. PacdeT cTymeHn skcTparupoBaHus C
TIOMOIIBIO TPEYTOJIBHOM THarpaMMBI.

43. YpaBHenue paboueil JMHUY [T CTYIIEHH SKCTParupoBaHus U ee n3o0pakeHue Ha (Ha3oBOi 1uarpaMme.

44. MHorocTyneH4aTasi 5KCTpaKuus P NEPEeKPEeCTHOM TOKE, IPUHIUITHAIBHAS CXeMa Iporiecca U 001aCTh IPUMEHEHUS.

45. MHorocryneHyarasl IpoTUBOTOUYHAsI SKcTpakuus. [IpuHiunuaneHas cxeMa mpouecca.

46. OnpeneneHre BEICOTHI paboueil 30HBI U Auamerpa JuddepeHnnanbHO-KOHTAKTHOTO SKCTPAKTOpa.

47. Cymika. dusnyeckas CymHOCTb NpoIiecca, Coco0b! cymku. GopMBbl CBA3U BIArd ¢ MaTepuanoM. M30TepMsl copouun u
necopOru. /lmarpaMma COCTOSTHHS BIQKHOTO MaTepuana.

48. Kpusas cymxu. Kpusas ckopoctu cymku. Kpupast Harpesa BIaXXKHOI0 MaTepHuana. XapaKTepHbIE YUaCTKH JJI 3TUX KPHBBIX.
Oco0eHHOCTH MpoLecca CYIIKK Ha 9THX Y4acTKax.

49. ®usnyeckas KapTUHA Mpolecca MacconepeHoca. B3anMo3aBHCUMOCTD TEMJIO- U MacconepeHoca. 3aKOHOMEPHOCTH MEpEHoca
BJIaTY BHYTPHU MaTepralia i ¢ BHEIIHEH CTOPOHEI.

50. OnpeneneHre BpeMEHU CYILIKH.

51. MaTepuanbHblit OanaHc KOHBEKTUBHOM cymriiky. OnpeeneHne Npou3BOJUTENBHOCTH CYIIUIKH MO HCIAPEHHOH Biare u
pacxosa CymIMIIBHOTO areHTa.

52. Tennosoit 6ananc cymku. OnpeneneHne pacxoaa Telula Ha CYIIKY, TEOpeTHIecKas CyIIIIKa.

53. U3zo0pakeHue npoiecca CyIIKM Ha JuarpaMMme. DHTANBIKS U BIarocoiepkaHue Bo3ayxa Ha Ix-auarpamme. Onpenenenue
yAEIbHBIX PACXO0B BO3/1yXa M TEIUIOTHI HA CYLIKY C TIOMOIIBIO 3TON THArpaMMBl.

54. Omnpenernenne TOBEPXHOCTH TEIUIO- ¥ MacCOOOMEHa M pa3MepOB CYIIMIBHON KaMepHlI.

55. IIpuHIUIHATIBHBIE CXEMBI CYIIMIOK C IIPOMEXYTOYHBIM ITOJOTPEBOM U pelUpPKyIInueH Bo3ayxa. OcOOEHHOCTH NPOIIECCOB
CYILIKH 10 3TUM CX€MaM U UX M300paXkeHHe Ha AUarpaMMe «dHTalbIUABIAr0COAEPKaHUE BO3LyXay.

56. Kpucrammzanus, ¢pusndeckast CyIHOCTB IIpoIiecca, JuarpaMma COCTOSHHUS ra3 (Iap)-KUIKOCTh-TBEPO0E TENO U
3aKOHOMEPHOCTH (ha30BOT0 PaBHOBECHS IPH KpHucTautu3anui. O6iacTs MpUMEHCHUS U KO OHUIIMECHT pa3IeIcHus.

57. MarepuaibHbIi U TEIJIOBOH OallaHC mpoliecca KpUCTATU3ALHH.




58. CxopoCTh KpHCTAJUTU3aIUH U ce ompeencHre. @akTopsl, BIUSIONINE Ha pa3Mep KPUCTAIIIOB.

59. M300pa3uth cXeMy yCTPOMCTBA, MOSCHUTH NPUHLUI PaOOTHI CIICAYIOIINX MACCOOOMEHHBIX aIIapaTOB M UX KOHCTPYKTUBHBIX
3IIEMEHTOB (PUCYHKH yKa3aHbI 1o yaeOHuKy: Kacarkua A.I'. «OCHOBHBIE IPOIIECCH M aliapaThl XUM. TEXHOJIOTHI, 1971):
1) IToBepxuOCTHSBI abcopbep (puc. XI-6);

2) OpocurensHblil abcopbep (puc. XI-7);

3) TpyOuartsriit abcopbep (puc. XI-9);

4) Abcopbep ¢ TuTocKomapamiensHoi Hacankoit (puc. XI-10);

5) Hacagounstit abcopbep (puc. XI-12);

6) ITosbrit pactpuTHBaONIHE abcopoep (puc. XI-28);

7) PoropHblit ieHTpoOexHbIH abcopoep (puc. X1-30);

8) OmynpranmonHas Hacago4Has KojJoHHa (puc. XI-14);

9) Cxema abcopOLMOHHON YCTAaHOBKHU C PELIMPKYIALMEHN HKUIKOCTU U AecopOuueit (puc. X1-35);

10) Tumner Hacanok (puc. X1-15);

11) TapenbuaTast KOJIOHHA CO CIIMBHBIMH ycTpoicTBamMH (puc. X-116);

12) Curuaras xoioHHa puc. (X1-12);

13) Cxema paboThI KOJIMauKOBOM Tapenku (puc. X1-19);

14) Cxema pabots! konmadka (puc. X1-20);

15) KonmaukoBas Tapenka ¢ pa3IMIHBIMHI NTepeuBaMi KUAKOCTH (puc. XI-21);

16) YcTpoHcTBO KancioapHOro Konmauka (puc. XI-22);

17) IlnactuHuaras Tapenka (puc. XI1-24);

18) KomonHa ¢ Tapenkamu 6e3 CIUBHBIX ycTpoHcTB (puc. XI -25);

19) IlpoBansHsle Tapenku (puc. XI-27);

20) Cxema HEeNpephIBHO AeHCTBYIONICH peKTUDHUKAIIMOHHON ycTaHOBKH (prc. X11-14).

21) Cxema yCTaHOBKH TS POCTOM TieperoHkH ¢ aediermanueit (puc. XI1-9).

22) Cxema yCTaHOBKH IIEPETOHKH ¢ BOASHBIM mapoM (puc.XII-10).

23) Cxema nepuoauyuecKky JeicTByIoer peKTuUKAMOHHON ycTaHoBKY (puc. XI1-15).

24) YcrpoiictBo 1 paboTa kpucrammuzatopoB:(puc.XVI-4), (puc.XVI-5), (puc.XVI-6), (puc.XVI9), (puc.XVI-10), (puc.XVI-11).
25) Konctpykunn sxctpaktopoB: (puc.XIII-19), (puc.XIII-21), (puc.XIII-22), (puc.XIII-23), (puc.XIII-24).

26) Koctpykmmu agcopbepos: (puc. XIV-5), (puc.XIV-6), (puc.XIV-7).

27) Koncrpykuuu cymminok: (puc.XV-18), puc.XV-19), (puc.XV-20), (puc.XV-21), (puc.XV-22), (puc.XV-24), (puc.XV-26),
(puc.XV-27), (puc.XV-28), (puc.XV-32), (puc.XV-35), (puc.XV-36), (puc.XV-37).

60. TpeGoBanus, MpeAbIBIIEMBIC K a0COPOCHTY.

61. TpeGoBaHusI, IpeAbABIIEMbIE K aICOPOEHTY.

62. TpeOoBaHwMs, IPEABIBISCMBIC K SKCTPAreHTY.

6. YAEBHO-METO/JUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUTIJITUHBI (MOAYJIA,
MMPAKTHUKHN)

6.1. Pekomenayemasi inTepatypa

ABTOpBI, COCTaBUTENHU 3arnaBue WznatenscTBO, rofl. |  DIEKTPOHHBIN axpec
JIL.1 | AertHepcekuii FO. U. TeopeTtrueckue OCHOBBI TPOLIECCOB XUMUYECKON Mocksa: Xumus,
TEXHOJIOTUH. [ uapoMexaHndeckue 1 TeIIOBbIe 2002
MPOLIECCHI U allapaThl: YICOHNUK
J1.2 | Aerreepckwuii FO. U. MaccooOMeHHBIe POLIECCHI U anmapaTsl: yaeOHnk | Mocksa: Xumus,
2002
JI.3 | Kacarkun A. T. OCHOBHBIE TIPOIIECCHI U aIapaThl XAMUYECKON Mockga: AnbsiHC,
TEXHOJIOTHH: yueO. I By30B 2008
JI.4 |Iluburosa H. B., Pacuer u 060cHOBaHUE BEIOOpA TETUIOOOMEHHOTO Bonrorpan:
u6wuros H. C. ammapara: yae0. mocooue BoarI TV, 2012
JI.5 |[IImubwuros H. C., MopenupoBanue ruipoAUHaAMUYECKUX U Bonrorpan:
[lu6urosa H. B., MacCOOOMEHHBIX MTPOLIECCOB U TPUMEHEHHUE BoarI TV, 2016
TonoBanumnkoB A. b. COBPEMEHHBIX KOHTAKTHBIX YCTPOWCTB B
KOJIOHHBIX ammapaTtax: MOHOTpagus
JI.6 | Ilubutona H. B., Anmapatsl BO3AYIIHOTO OXJTaXICHUS: ydIe0. Bomnrorpan;:
IIu6urtos H. C., nmocobue BonrI'TY, 2019
T'onoBanuukos A. b.
JI.7 | Aerteepcekmii 1O. U. OCHOBHBIE IPOLIECCHI U ANapaThl XMMUYECKOM M.: AnbsiHc, 2008
TEXHOJIOTHH: TI0COOUE M0 IPOSKTHPOBAHUIO
JI.§ | Cmupuos H. H., Anp00M TUITOBOM XUMHUYECKOH armaparypsl Cankr-IlerepOypr:
Bapabam B. M., (TIpUHIMITHATIBHBIE CXEMBI allllapaToB): yueOHOoe Jlans, 2019
Kapmos K. A. nocoone
JI.9 |Bapanos [I. A. [pomneccer u anmapatsl xumudeckor TexHonorun: | Cankrt-Ilerepbepr: | https://e.lanbook.com/bo
yue0. mocobue Jlanb, 2018 0k/98234?

category pk=3863#boo
k name




ABTOPBI, COCTaBUTEITH 3arnaBue W3narenscTBO, TOA. |  DIEKTPOHHBIH axpec

JI.10 | Turoma JI. M., MaccooOMeHHbIEe IPOLECCH B XUMHYECKON U Cankr-IlerepOypr: | https://reader.lanbook.co
Anexkcans U. 10., MUIIEBON TeXHOJIOTUH. JJabopaTopHbIe 1 Jlans, 2021 m/book/168726#224
Hyrmanos A. X.-X. MpaKTHYECKUE 3aHATHS: ydeOHOE TTocoone

6.2. Ilepeuenn pecypcoB HHGOPMALMOHHO-TeIeKOMMYHUKAMOHHOM ceTH "UnTepHeT"

91 |9BC BoarI TV

92 | buJl BUHUTHU

6.3 Ilepeuennb MPOrpaMMHOTO odecnedeHust

6.3.1.1 | Microsoft Office PowerPoint 2007 - mporpamma ajsi CO37AaHus MPE3CHTAIUI

6.3.1.2 | Microsoft Office Excel 2007 - TabauuHbIi mpoLeccop

6.3.1.3 | Adobe Acrobat Reader DC - 6ecrmatHoe pemrenue aist mpocmotpa aitnos PDF

6.4 Ilepeuyenb HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM U 3J1eKTPOHHBIX 0MOan0oTeuHbIX cucteM (IABC)

6.3.2.1 | bubnumoreka (MBLI) http://library.vstu.ru/sci-nci

6.3.2.2 | DnekTpoHHas HHPOPMAITMOHHO-00pa3oBaTeNbHasl Cpeia yHUBEpCUTETa, https://e0s2.vstu.ru/

6.3.2.3 | OBC "Jlanp", https://e.lanbook.com/

6.3.2.4 | ObC "Book.ru", https://www.book.ru/

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTITMHBI (MO YJIA,
IMPAKTHUKH) /OBOPYIOBAHUE

7.1|B-311 Yuebnas naboparopus (ITAXTITT, XT®): cTonsl (15 mT), yaeOHas gocka, 1abopaTopHbIE YCTAHOBKHU: 110
OTIPENICIICHUIO BSI3KOCTH JKUIKOCTH Ha KAIMMUIIPHOM BUCKO3UMETPE; TI0 M3YUIEHHUIO THIPABIMKH IICEBI00KIKEHHOTO CIIOS;
TI0 OTIPENIEJICHUIO TOJISI CKOPOCTEH B KPYIIIOH TpyOe; Mo UCCIEAOBAHUIO THAPABINIECKUX COMPOTUBIICHHH TPyOOIIPOBOAA;
IO MCCIICAOBAHUIO MPOLIecca CBOOOIHOTO OCAXKACHHUS ITOJT ICHCTBHEM CHII TSXKECTH; TI0 HCCIICIOBAHHIO TIpoIiecca
GMIBTPOBaHMA Ha dJIEMEHTE BaKyyM-(QIIIBTPa; 10 H3yIECHHIO Ipoliecca CYIIKH IT0] BAKYyMOM; IO MCCIICIOBAHHIO
THIIPOJIMHAMHKY HACAJJOYHBIX arapaToB.

7.2 | Bb-312 Yuebnas maboparopus (ITAXTIII, XT®): JTabopaTopHasl yCTaHOBKA U M3YYSHHS MHOTOCTYIICHYAaTON
¢uapTpamy; 1a00paTOpHAs YCTAHOBKA IO PA3eTICHUIO YaCTHI[ B [OJIE CHII TSDKECTH, H3YUCHHUIO 3aKoHa bepHymy,
HaOJII0ICHUIO JIAMUHAPHOTO ¥ TYPOYJICHTHOTO PEXKUMOB TEUEHHUS, ONPECICHHIO BI3KOCTH JKHKOCTH; 1a00paTopHast
YCTaHOBKA JUISl MCTIBITAHWS PA3JIMYHBIX KOHCTPYKIUH TEINI00OMEHHHUKOB.

7.3 | B-301 Yuebnas naboparopus (ITAXTITI, XT®): mabopaTtopHas yCTaHOBKA IO U3YYSHHIO MPOIIecca MPOCTOM MePeroHKH

7.4 | B-313 Komnstorepusiit knace (ITAXTIIL, XT®): ctonsl (10 mwT), koMmnetoTeps! (10 1T) ¢ BO3MOKHOCTBIO MOJKIIOUEHHS K
ceru MHTEpHET

7.5 | Ayn*. Jlexumonnas ayautopus (312 I'YK): cromsl, cTysbs, kadeapa, yueOHas 1ocka, MyabTuMeaniiHas cucrema. [ YK
100: CTYIEHUYCCKUI YNTAIBHBIA 3aJ: CTOJBI, CTYJbS, KOMITBIOTEPBI C BO3MOXKHOCTBIO TTOAKITIOYCHUS K CETH
«MuTeprer». UBL]

8. METOANYECKUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA IO OCBOEHUIO M CIUITVIMHBI (MO YJIA,
INPAKTUKHN)

Opranuzanusi 06pa3zoBaTeIbLHOTO npolecca no aucuuminnae "[Iporeccsl u anmapaThl XMMHUUECKONW TEXHOIOTUU" PETTIaMEHTUPYETCSI
y4eOHBIM IIAHOM U paclicaHueM y4eOHbIX 3aHATHi. [Ipn dpopMupoBanum cBoeil HHANBHUIYaIbHOH 00pa30BaTEIbHON TPACKTOPHI
00yJaromuiicsl UMeeT MPpaBo Ha Iepe3adéT qucHumrHb! "TIporieccs! 1 anmapaTsl XUMHYECKo# TexHoornn'" (TlepeaTrectanni eé
JacTH), €CIIM OHA ObUIAa OCBOEHA B Ipoliecce MpeAlecTByomero ooydenus. [lepezauét (mepearrecranus e€ 4acTH) 0CBOOOXKIAET
00y4aro1erocst 0T He00OXOAMMOCTH OBTOPHOTO OCBOCHUSI AUCLUILINHEI (TIOJTHOCTBIO MIIM YaCTHYHO).

Y4eOHBIH Mporecc Mpy NpenogaBaHuy Kypca "IIporieccs! 1 anmapaTsl XUMHYECKOH TEXHOIOTHH" OCHOBBIBAETCS Ha UCIIOIB30BAHUH
TPaAUIIOHHBIX, THHOBAIIMOHHBIX M HH()OPMAIIMOHHEIX 00pa30BaTeIbHBIX TEXHOIOTHI. TpatunnonHsle 00pa3oBaTeIbHEIC
TEXHOJIOTUH IPEICTaBIEHbI JEKIUSIMHU, IPAKTHUECKUMH 3aHATUSAMHU U 1abopaTopHBIMU paboTamMu. VIHHOBAallMOHHBIE
00pa3oBaTeIbHbIEC TEXHOJIOTHUH HCIIOIB3YIOTCS B BUAE IMPOKOTO MPUMEHEHHS aKTHBHBIX M HHTEPaKTUBHBIX ()OPM HPOBEICHHS
3ansaTHil. UHOpManmoHabIe 00pa3oBaTeNbHbIe TEXHOJIOTHH PEATN3YIOTCS IyTEM aKTHBH3AIN CaMOCTOATEIILHON paboTHI
CTYJCHTOB B 3JICKTPOHHON MH(OPMAIIHOHHON 00pa30BaTENIBHON cpefe.

JIeKIMOHHBIN Kype MpeAronaraeT CHCTEMaTH3UPOBAaHHOE N3JI0KEHHE OCHOBHBIX BOIIPOCOB yueOHOro minana. Ha nepsoit pexkiun
JIEKTOp HHPOPMHUPYET CTYACHTOB O PEKOMEHTyeMOM JINTepaType 1 3JIEKTPOHHBIX HCTOYHNKAX HH(OPMAIINH 10 JUCIUIUINHE, C
yKa3zaHHeM, Kakoi yueOHuK (yueOHOe mocobue) sBiseTcss 6a30BbIM.

[IpakTHueckue 3aHATHS MPEACTABIAIOT COOO0M AeTamu3alUio JEKIIHOHHOTO TEOPETUIECKOr0 MaTepraa, IpOBOASITCS B LEIISIX
3aKpeIIeHHs Kypca U OXBaThIBAlOT OCHOBHBIE Pa3elibl JUCUUILIHHBI "[IpoLecchl 1 anmapaTbl XUMHUYECKOH TEXHONOTHH".
OcHOBHOH (opMOii TPOBEICHNUS MIPAKTHUESCKNUX 3aHATHH SBIISETCS pelIeHNe KOHKPETHBIX 3a1ad. KaxxaoMy mpakTaaeckoMmy
3aHATHUIO IPELIECTBYET CAMOCTOATENIbHAS [TOJTOTOBKA CTYAEHTA,BKIFOUAIOIIasl: O3HAKOMIICHHE C COAEp>KaHUEeM IPaKTUIECKOT0
3aHATHS 10 METOANYECKUM YKa3aHHUSIM; IPOPabOTKY TEOPETHUECKO YacTH MO JICKIMOHHOMY MaTepuaiy 1 yueOHuKaM,
PEKOMEHIOBAHHBIM B METOANYECKUX YKA3aHHSX.

JlaGopaTopHBIC PabOTHI MPEATIONIATAIOT BEIIOIHEHUE U OTYET 3aJaHUi 10 TeMaM, PACCMOTPEHHBIM Ha JICKIIMOHHBIX U
3aKpEIUIEHHBIX Ha MPAaKTHUYECKUX 3aHATHIX. KaxknoMy n1abopaTopHOMY 3aHATHIO MIPEALIECTBYET CAMOCTOATENbHAS MOATOTOBKA
CTYIEHTA,BKIIOYAIOIAs: 03HAKOMIIEHUE C COJIEPKaHUEM MTPAKTHUECKOTO 3aHATHUS [0 METOJUYECKUM yKa3aHUsAM; TPOpabOTKy
TEOPETHYECKON YaCTH I10 JISKIIMOHHOMY MaTepHaly ¥ yIeOHNKaM, peKOMEHIOBAHHBIM B METOINIECKUX YKa3aHHIX.
CamocTosiTenbHas paboTa CTY[JeHTOB BKITIOUAeT H3YYeHHE 3aKOHCIIEKTHPOBAHHOTO Ha JICKIIMOHHBIX 3aHATUSIX MaTepHaa,




JIOTIOJIHEHUE €r0 ¢ YYETOM PEKOMEHIOBAHHOM 110 JAHHOU TEME JIMTEPATyphl, CAMOCTOATENBHYIO IOJIOTOBKY K IIPAKTUYECKUM
3aHATHAM U JJADOPaTOPHBIM paboTaM, CAMOCTOSTENBHOE BRIIIOJHEHHE H 0()OPMIICHUE 33JaHHI KOHTPOJIBHOM pabOThl, aHATIOTHYHBIX
BBINOJIHEHHBIM Ha 3aHATUSX.

B Teuennn cemecTpa A CTYJCHTOB IPOBOASATCS TPYIIIOBBIE TEKYIHE KOHCYIIBTAINH 10 yIeOHOH TUCIUITIINHE.

Metoanyeckue peKOMEeHIAIMK 0 00YUEHHIO JIULL C OTPAHUYSHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI U MHBAJIHIOB
ITpodeccopcko-egarornaeckuii cocTaB 3HAKOMHUTCS € TICUXOJIOT0-(hPU3HOIIOTHYECKUME 0OCOOCHHOCTSAMH 00YyJaIOIIUXCsI HHBAIAIOB
1 JINII C OTPaHWYEHHBIMU BO3MOKHOCTSIMH 310poBbs (OB3), MHINBHIYaTEHEIMU IPOTPAMMaMH PeaObMINTANH HHBATHAOB (TIpH
Hammuun). [Ipu HeoO6X0ANMOCTH OCYIIECTBIISAETCS JOIONHUTENBHAS MOICPKKA MPETIOAaBaHUs THIOTOPAMH, TICUXOJIOTaMH,
COIMAJBHBIMU PaOOTHHKAMHU, TPOLICAIIMMH MOJTOTOBKY aCCHCTCHTAMHU.

B cooTBeTCTBHH ¢ METOUYECKUME pekoMeHmarmsiMu MunoOpraayku P® (yrB. 8 anpenst 2014 r. N AK-44/058H), B Kypce
IpeAIoIaraeTcs NCHOoIb30BaTh CONNAIBHO-aKTUBHEIC U pe()IeKCHBHBIE METOIBI 00YUCHHSI, TEXHOIOTHH COLMOKYIBTYPHOI
peadmIMTalry ¢ UENIbI0 OKa3aHHsI MOMOILHM B YCTAHOBJIEHHH MOJTHOLIEHHBIX MEXIIMYHOCTHBIX OTHOILEHUN C APYTUMHU CTYJCHTaMH,
CO3JaHUH KOM(OPTHOTO IICUXOJIOTUIECKOTO KIIMMaTa B CTyIeHYecKor Tpyme. [Tondop u pa3paboTka yaeOHBIX MaTepHaoB
TIPOM3BOJIATCS C YIETOM MPETOCTABICHU MaTepralia B Pa3INYHBIX (JOpMax: ayJHaIbHOH, BU3YaIbHOH, C HCTIOIB30BAHIEM
CHENHANbHBIX TEXHUUECKUX CPEACTB M HHPOPMALIMOHHBIX CUCTEM.

OcBoeHue AuCIMIUIMHBI JuiamMu ¢ OB3 oCyIecTBIsSeTCS ¢ HCIONBE30BAaHUEM CPEACTB 00YUCHHUS OOIIEro U CIICIHAIBHOTO
Ha3Ha4YeHH (TIepCOHABHOTO W KOJUIEKTHBHOTO MCIIONB30BaHMs). MaTepHaibHO-TeXHIUECKoe o0ecieueHne IpeaycMaTpuBaeT
npuctiocoOsIeHre ayTuTopuii k Hykaam iun ¢ OB3 (pu HeoOxoaumocT).

®dopma NpoBeaeHHS aTTECTALUH I CTYICHTOB-UHBAIMAOB YCTAaHABIMBAETCS ¢ YIETOM MHIUBHIYAIBHBIX ICUXO()U3NIECKUX
ocobennoctelt. s ctynentoB ¢ OB3 npenycmarpuBaetcst OCTyHas (popMa MPEeIOCTABICHUS 3aJaHUI OLIEHOYHBIX CPEJICTB.
CryneHTaM ¢ MHBAaJIMIHOCTBIO YBEJIIMUUBAETCA BPEMs Ha IOJTOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHL. JIJIsl TAKUX CTYAEHTOB
npeaycMaTpUBaeTcs AOCTyHas (popMa mpenocTaBieHus OTBETOB Ha 3a1aHus. [Ipu HeoOX0AUMOCTH IS 00yJaIOLIHXCS C
MHBAIMAIHOCTBHIO MPOLIEypa OLICHUBAHUS PE3YJIBTATOB 00YUCHHUST MOKET IIPOBOJUTECS B HECKOJIBKO JTAIIOB.




