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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 ycioeHocmu npu 6b1n0JIHEHUU KOHCIPYKIMOPCKOU OOKYMEHMAayu 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
APOMBIULEHHOCTU.

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 nPOMbIUIEHHOCHIU.

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. IlonsTHe abCOMOTHON 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 rUIpaBIMYEeCcKas 3aBUCUMOCTD "KUIISAIIETO ClIos".

. 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.
Bompocs k sk3ameny (5 cemectp):

I Tunpomexannueckue MpoLEecChl U annapaThl:

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. KunemaTtnueckre XapakTepUCTUKH MTOTOKOB. [IOHsATHE O TIOJIe CKOPOCTEN U YCKOPEHHH.

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 TUIPOCTATUKU.

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.

18. PexxuMbl TeueHns ®UAKOCTEN B TpyOax 1 KaHasax. [IoHATHE 0 MECTHOM, Iy/IbCAallMOHHON U CPEAHEH CKOPOCTH TEUEHHSI.
IMpodumm ckopocTelt I pa3HBIX PSKUMOB TCUCHUS W COOTHOIICHHUS JUI HUX CpeIHEed B MaKCHMAaJIBHOH CKOPOCTH.

19. YpaBHeHHe moJiel JaBICHUS H CKOPOCTH IS IJAMUHAPHOTO TEYEHHS ’KUAKOCTHU B TPyOe.

20. YpaBHeHHe pacxoja AJs JaMHUHAPHOTO T€UEHUsI )KUIKOCTU B TpyOe (ypaBHeHHe [lyaiizens).

21. OnpeneneHne rHAPaBINIECKOr0 COMPOTHBICHUS MPSIMBIX TPYO (M KaHAJIOB HEKPYIJIOTO ceueHus). KpurepuanbHble ypaBHEHUS
JUTS oTIpenieNieHns Kod(uimeHTa TpeHus KHUIKOCTEH B TpyDax.

22. MecTHBIE CONPOTHUBIIEHHS, BUIBI MECTHBIX COIPOTHUBIECHHH U ONpeAeTIeHIe UX THIPABINIYECKOTO COMPOTUBICHNUS.

23. IoHsTHE O MPOMBILIIEHHOM TpybonpoBoe. TpyObl r1afikue U MEepoXoBaThle, THAPABIMYECKHU INIAJKHE U IIEPOXOBATHIE.
OmnpeneneHne THAPABIMYECKOTO CONPOTHBIICHHUS MTPOMBIIIICHHOTO TPyOOIIpOBOIa.

24. PexxuMbl IBIKECHUS 9aCTHIL B *KUAKOCTH. CHla CONMPOTHUBIICHHS CPEJIBI U €€ ONpeAeIeHIe (He3aBUCHMO OT IIPHPOABI ABHKYIIEH
cuibl). 3akonbl CTokca, AneHa 1 HeroToHa.

25. OnpeneneHue CUIIbI COMPOTUBIEHHS CPEIBI IPH OCAXKACHUH YacTHUI] B T10Jie cUiibl TshkecTH. @opmynbl CTokca, AeHa 1
HeroToHa U1 CKOPOCTH OCAXKIECHUS YaCTHII.

26. OnpeneneHue pexuMa OCaXICHUS JACTHIL IT0 UX AUaMeTpy (Merox JIdrmeHko).

27. KputepuanbHble 3aBUICUMOCTH JUIs OIPENENEHNs CKOPOCTH OCAKACHHS U JUaMeTpa YacTHIl.

28. OnpeneneHne CKOPOCTH OCAXKICHNS YaCTHUIl HETIPABIIIBLHON (OpPMBI.

29. ®dusndeckast KapTHHA MPOIIECCca OCAKACHHUS YaCTHUI] B TI0JIC EHTPOOSKHBIX cHil. DakTop pas3meneHus U ero (Gu3HIecKuit CMBICI.
Dopmsbl 3anucH GaxkTopa pazaeNaeHus yaoOHbIe JUI aHAIN3a MPOLECCOB IIEHTPU(DYTUPOBAHUS U [IMKIOHUPOBAHUS.

30. OCHOBHBIE XapaKTEPUCTUKU U COOTHOLIEHUS ISl 3€pHUCTOrO cos. KanmuuispHas MoJesb 36pHUCTOTO CIIOA.

31. Onpenenenre TUAPABINIECKOTO COMPOTUBIIEHUS 3€PHUCTOTO cios. 3akoH lapcu.

32. dusndeckast KapTHHA MPOIlecca ICEeBA00KIDKeHHA. I padh ik 3aBUCUMOCTH THAPABINIECKOTO CONIPOTHBICHHS
TICEBJIOOXKMKEHHOT'O CJIOSl OT CKOPOCTH (DMIIBTPALIMHU B ITMPOKOM JMANa30He CKOPOCTEH (HIBTpAIMK JJIsl MOHO-
TOJAANCIIEPCHOTO CI0sI. XapaKTepHBIE 30HEL.

33. TuapaBnuveckoe CONPOTUBIICHHUE IICEBJO0KIKEHHOTO CIIO.

34. KputepuanbHble ypaBHEHH AJsI ICEBIOOKMKEHHOTO CIIOS U 331a4H, PelIaeMble ¢ ITOMOIIBIO 3THX YPABHEHUIL.

35. Knnaccugukanus reTeporeHHbIX CUCTEM M METOJIOB MX pa3/ieNICHNs, ypaBHEHNSI MaTepHaIbHOTO OanaHca JUIs almaparoB
(MarmmH) o pa3/eNeHNI0 TeTePOTEHHBIX CHCTEM.

36. OtcranBanue. YCTpOHCTBO U MPUHIMI pabOTHI OTCTOMHNKA. CBOOOIHOE M CTECHEHHOE OCaXK/ICHUE MPU OTCTAUBAHUM.
OrnpezeneHne NPOM3BOJUTEIBHOCTH M Pa3MEpOB OTCTOMHUKOB. Kiaccuuxarys oTcToiHUKOB.

37. OtcroitHoe nieHTpudyrupoBanue. Cxema yCcTpoicTBa M MPUHIUI PadOTHI IpocTeiiieii neHTpudyru. OnpeneneHue cpeaHei
CKOPOCTHU OCAXICHHS NPH IEHTPU(PYTUPOBAHUH.

38. naexc mpou3BOJUTEIBHOCTH, €ro (pru3nyeckoe copepkaHre U (pakTophl, BIUSIONINE Ha €r0 BETHYUHY.

39. uxnonuposanue. Cxema ycTpoHCTBa U IIPUHIUIT PaOOTHI IIMKJIOHA, OTIPEAEICHNE THAPABINYECKOTO COIPOTUBIICHUS U
JUaMeTpa IUKIIOHA, TT0Ka3aTellb 3 GEKTHBHOCTH paOOTHI IIUKIIOHA W MTYTH €0 MOBBIIICHUS.

40. Cxema ycTpoOICTBa U IPHHIHI pabOTHI IPOCTEHIIero GIIbTPa, GUIBTPYIOMNE MaTePUaIbl H CIIOCOOBI CO3MAHMUS ABUXKYIIEH
cuitbl poriecca (uibtpoBanus. OcHOBHOE AnuddepeHanbHoe ypaBHeHHe QHIBTPOBaHUS (C 00pa3oBaHHEM HEC)KUMAEeMOTo
ocaJika).

41. PacuetHoe ypaBHEHHE U1 (PUIBTPOBAHMUS IIPH IIOCTOSHHOM pa3sHOCTH AaBieHUH. KOHCTaHTHI (pUIBTPOBaHMS U METOANKA UX
oIpeaeneHHs.

42. PacueTHOE ypaBHEHHUE AT (PUIBTPOBAHMUS C TOCTOSIHHON cKopocThio. Kitaccudukanust GUiIbsTpoB.

43. Ouuctka ra3oB. CteneHb 0YNCTKA Ta30B. CIIocOObI MPOMBIIIICHHON OYUCTKH Ia30B OT TBEPIBIX M KHUIKAX YACTHII.
®Du3ndecKre OCHOBBI Pa3HBIX CIOCOOOB OUMCTKHU ra30B M UX CPABHUTENIBHAS XapaKTEPUCTUKA.

44. I'paBUTalliOHHAast ¥ MHEPIIMOHHAS OYMCTKA ra3oB. Cxema ycTpoHCTBa M IPUHIMI PaOOTHI alNapaToB 3TOTO CIIOC00a OUMCTKH
ra3oB.

45. Ouncrtka ra3oB ¢uiasTpoBaHreM. OHU3NYECKHE OCHOBHI ITponecca. Buapsl GpunbrpoBansHbIX eperoponok. KoHcTpykium
(UIBTPOB C TUMU BUAAMH NEPETOPOIOK.

46. Mokpasi 04MCTKa Ta30B. Y CTPOICTBO M MPUHLUI PabOTHI alNnapaToB Ul MOKPOH OYHUCTKH Ta30B.

47. Dnexkrpudeckas ogrcTKa ra3oB. Cxema yCcTpoiicTBa M MPUHIAI pabOTHI 3IEKTPO(GHUIBETPOB.

48. CpaBHHUTeNIbHAS XapaKTEPUCTHUKA U BEIOOP Ta300YMCTHBIX allIapaToOB, CIOCOOBI MOBBIMICHHS CTETIEHH OYHCTKH I'a30B B
anmnapaTax.

49. aTeHcnBHOCTE U 3((EeKTHBHOCTS Mpoliecca rnepeMentnBanms. CxeMa ycTpoHCTBa M IIPHHITHIT paOOTHI IPOCTEHINETO ammapara
C MEXaHWYECKUM IepeMeInBaHHEeM. MeTo bl CHIDKEHHS pa3MepoB BOpoHKH. Kitaccnpukanms MexaHHIeCKUX MEIIAIOK U 00JIacTH
INPUMEHEHUS UX Pa3HBIX THUIIOB.

50. MoaudunupoBaHHbIe YHCIIa ITOJ00US 1JIsl HEpEMEIINBAHNS, KpUTEpUalbHbIEe 3aBUCUMOCTH JUIS IepeMelnnBanus. OnpeneneHue
MOIITHOCTH TIEPEMEIIINBAHIS ¥ YHCIIa 000POTOB Baja MEIIAJIKH.

51. CriocoObl TpaHCHOPTUPOBAHMUS YKUIKOCTEHN U Ta30B B XMMUYECKOH MPOMBIIIIIEHHOCTH. Knaccuukaust HacocoB U
BEHTUJIATOPOB M MIPUHLUI UX paboTel. OCHOBHBIE TapaMeTPbl HACOCOB U BEHTHUIISITOPOB.

52. Jluramuka IIeHTpOOEKHBIX MamiH. OCHOBHOE ypaBHEHHE IIEHTPOOEKHBIX MaIllH. DHEPreTHYECKHE XapaKTePUCTHKU
[EHTPOOEIKHBIX MAIINH, YHUBEPCAIBHBIE XapaKTEPHCTHKH HACOCOB M BEHTHIIITOPOB.

53. TuapaBnuyeckue XapakTepucTUKU TpydonpoBoa. PaboTta Hacoca Ha TpyOonpoBoa. CoBMeCTHas: XapaKTepUCTHKA U pabodas
TOYKA.

54. IlapannenpHoe U NOCIIEA0BATENbHOE COEAUHEHNE HACOCOB. [IocTpoeHNEe HAlOPHBIX XapaKTEPUCTUK ISl TAKUX IPYII HACOCOB.
55. Bs16op Hacoca.

56. M300pa3uTh cXeMy yCTPOUCTBA M MOSCHUTH MPHHIMI paOOThI CIEIYIOINX allapaToB M MAIIHH JUIS IPOBEICHUS
THIPOMEXaHWIECKUX IIPOIECCOB, (PUCYHKH yKa3aHbI 1o yaeOHUKY: Kacatkua A.I. « OCHOBHBIE TIPOIIECCH U alIIapaThl XHM.
TEXHOJIOTHHY):

1) OTcTOMHUK C HAKIOHHBIMH Nieperopoakamu (puc. V-3);




2) OTCTOWHUK HETIPEPBIBHOTO ACHCTBHS C TPeOKOBOM Memankoi (puc. V-4);

3) MHorosipycHble OTCTOHHHK 3aKpbITOro THMa (puc. V -6);

4) OTCTOMHUK HENPEPHIBHOTO IEHCTBUS ¢ KOHMYECKUMHE MOJIKaMu (puc. V-7);

5) OTCcTOHHUK HETIPEPHIBHOTO ACHCTBHSA AT pa3AeIeHuUst dIMyascuit (puc. V-8);

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

7) Hyru-unstp, paboTaromuii mos nasienuem (puc. V-13);

8) @unBTp-TIpecc ¢ BepTUKAIBHEIMHU paMaMH (puc. V-14... V-16);

9) ABTOMaTHU3UPOBAHHBIN (GUIBTP-IIpecc ¢ ropu3oHTanbHbIME pamamu (PITAKM) (puc. V-19 u V20);

10) bapabaHHbI# BakyyM-(QHIBTP C HAPYKHOU OBEPXHOCTHIO GuiIbTpoBanus (puc. V-21);

11) Jlenrounsrii BakyyM-ristp (puc. V-25);

12) Topm3oHTaneHas neHTpHu(pyra ¢ HOXKEBBIM YCTPOHCTBOM JUIs yaaneHus ocanka (puc. V-30);

13) Lentpudyra ¢ myIbCUPYIOIUM MOPIIHEM JUIsl UBITPY3KH ocajka (puc. V-31);

14) Lentpudyra co MIHEKOBBIM YCTPOUCTBOM IS BBITPY3KH ocajka (puc. V-32);

15) T'mppormkion (puc. V-37);

16) Hukinon korctpykimn HUMOras (puc. V-40);

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

18) Barapeitablii pykaBHBIA GHUIBTP ¢ MEXaHUYECKUM BCTPSXMBaHUEM M 00paTHOM NpoayBKOi TKaHH (puc. V-44);

19) Iosnelit u HacaxOYHEINA CKpyOOep (OnHucaHue KOHCTPYKINH Ha C.248-249);

20) Hentpobexusiit ckpyodep konctpykumu BTU (puc. V-47);

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

22) bap6oTaxHEIi (IEHHBIH) MBUICYI0BHTENE (pUC. V-49);

23) Cxema TpyO9aTOro M MIaCTHHYATOTO MEKTPomIsTpoB (puc. V-52, V-53);

24) JlonactHas (puc. VI-4), skopnas (puc. VI-6), pamuas (puc. VI-7) u nucrosas (puc. VI-8) memainku;

25) Iponemtepunas Memainka (puc. VI-8) u mponemiepaas Memainke ¢ uddysopom (puc. VI-9);

26) Typ6unnsle memanku (puc. VI-10).

II TenuoBbIe IpoLIECCH] U aNIapaThl:

1. OcHOBHBIE NOHATHUS U XapaKTEPUCTHKU TEIIOBOTO MOTOKA, TEMIEPATypHOE moje. I paaneHt remnepatypsl. TennoBoil OTOk 1
TUTOTHOCTB TETJIOBOTO ITOTOKA.

2. TennonposogHOCTb. 3ak0H Dypre. KoadduiieHT TenmonpoBoaHOCTH, €10 HU3HUecKoe CoAepKaHue U OPUCHTHPOBOYHEIE
3HAYEHH ATsI HEKOTOPBIX MaTepPUalIOB.

3. YpaBHEHHS TEIUIONPOBOIHOCTH JUIS TUIOCKOH, IMITMHAPUYECKONH M MHOTOCIIOHHON CTEHKH.

4. TeroBoe u3rydeHre. 3aKOHBI TyYHCTOTO TEIII000MEHa, OIpPEIeNICHHE pacXo/ia TeIlIa PH TEII000MEHe N3ITyIeHHEM.
Crencrsue u3 3akoHa Kupxroda u ero mpakTudeckoe HCHOIb30BaHUE B TEXHUKE.

5. KonBektuBHBIN TemmoooMeH. TemmooTnaua. @u3ndeckast KapTHHA TEIUIOOTAAYH. TeIIOBOM MOTPpaHWYHBIN CIIOH U ero
B3aMMOCBS3b C THAPOIMHAMHYECKAM ITOTPAaHUIHBIM CIIOEM.

6. 3akoH Herorona-Puxmana. Koag¢duuuent remnooraadn u ero ¢pusnueckoe copepxkanue. @akTopsl, BIUSIONINE HA BETUIUHY
sToro ko3¢ duimenra. Onpenenenue ko3 uirenra reruiooraadd. OpUeHTHPOBOYHbIE 3HAUCHUS KOI()(PUIINEHTOB TEIUIOOTAAYH
JUTSL HEKOTOPBIX CIIydacB TEIUIOOOMEHa.

7. JuddepeHnnansHble ypaBHSHHSI KOHBEKTHBHOTO TeIUI00OMeHa. MaTemaTideckast MOJIeNb TEIUIOOTIauH 1 3a/1auH, PeIIacMble C
IIOMOIIIBIO 3TOH MOJIEIIH.

8. I[Tomobue mpoueccos Terurooraaud. Yucina TerioBoro noxodus. KpurepnaneHele ypaBHeHus teruiootaadn. Gaxropsl,
OIIpeIEeISIONINe BUA ATHX YPaBHEHHH W TPAHHUIBI MX IPUMEHEHHUS.

9. Tenmootaada 6e3 M3MEHEHHUS arPETaTHOTO COCTOSHUS TEIUIOHOCUTENA. THITOBBIE AIIEMEHTHI HOBEPXHOCTEH TEII000MeHa B
TEMJIOBBIX anmnaparax. CTpyKTypa KpUTEpUANIbHBIX yPaBHEHUH TEIUIOOTauH B YCIOBHAX €CTECTBEHHON 1 BBIHYKAECHHOM
KOHBEKIIHH.

10. dakTopsl, BIUSIONIME HAa BETUIUHY K03 hUIHeHTa TemIooTaaYn 0€3 H3MEHEHHUS arperaTHOTro0 COCTOSTHUS TEINIOHOCHTEIIS (Ha
OCHOBaHUU aHAIM3a KPUTEPHAIbHBIX YPaBHEHUI TOKA3aTh BIMSIHUE THAPOAUHAMUYECKHX (DaKTOPOB, TEIIO(U3NIECKUX CBOHCTB
TETUIOHOCHUTENS U T.JI. Ha BEJIMUMHY KO3 PUIINEHTA TEIII0O0TIauH).

11. Teruronepenaga. CXeMBI OTHOCHTETIFHOTO IBIDKCHUS TEIDIOHOCHTENIEH B TETIIOOOMEHHHKAX M MX CPaBHUTENBHAS OICHKA.

12. TernoBoii 6anaHc B mpolieccax Temionepeaadn. GopMel 3aIMCH ypaBHEHUS TEIIOBOro OanaHca. [IoHaTHE 0 BOASHOM
SKBUBAJIEHTE.

13. OcHOBHOE ypaBHEHHE TEIUIONIEPEAadX IIPH OCTOSIHHBIX M IEPEMEHHBIX TeMITepaTypax Termionocuteneid. Koaddumment
TeTIonepeadn, ero GU3NIECKOe CONepIKAaHIE U ONpeaeIeHHe.

14. CpenHsis ABMXKYILAs CUJIa TIpoLiecca TEIUIONepeJauu U ee onpeaeeHue.

15. Cpennue TeMneparypbl TENIOHOCHTENEH M UX ONpe/ieNIeHHE.

16. HarpeBanue. MIcTOUHUKY TeTIa M CIIOCOOBI HATPEBAHMIL.

17. HarpeBanue TonouHbsiMu TazaMu. OcOOEHHOCTH, JOCTOMHCTBA U HEJOCTATKH ATOTO criocoda HarpeBaHus. Cxema ycTpoiicTBa U
HOpUHLUN paboThl TpyOuaToit neun. OnpeneneHye pacxoaa TOMIHBA.

18. HarpeBaHue 371eKTpHIEeCKIM TOKOM. [IOCTOMHCTBa 3TOTO criocoda HarpeBaHus. KOHCTPYKIMH 3IeKTPUIECKIX Iedueii B
3aBUCHMOCTH OT CIIOC00a IIPEBPAIICHUS HICKTPOIHEPIHHU B TEIUIOBYIO U IPUHINM UX PabOTHL. PacdyeT MOITHOCTH HarpeBaTeIbHOTO
YCTpOHCTBA.

19. HarpeBanue BogstHbIM napoM. OCOOCHHOCTH U JOCTOMHCTBA HarpeBaHMs BOJSHBIM NapoM. CrocoObl HarpeBaHus BOJSHBIM
napoM. OmperienieHne pacxo/ia rperomero mapa.

20. OnpeneneHre pacxona rperolero mapa, IOBEpXHOCTH TEII000MeHa U pa3MepoB TPYOHOTO My4Ka TeIUI00OMEHHHUKA IPU
HarpeBaHUM TIIyXUM IapoM.

21. HarpeBaHue IpOMEXYTOYHBIMH BEICOKOTEMITEpAaTYpHEIMH TerioHocuTensmu (BOT). O6nacts npiuMeHerus. CxeMbl o0orpesa ¢
nomouisto BOT. BemectBa, nucnons3zyemsie B kauyectse BOT.

22. Konpencanus. CriocoObl KOHEHCAIIMH apoB. THITBI MPOMBIIIIIEHHBIX KOHAESHCATOPOB U MPUHLHUI UX paboThl. Onpenenenue




pacxoza oXJakJJarouieil Boabl.

23. OnpeneneHue pacxo/a OXJIaXAaomel BOJbl, TOBEPXHOCTH TEIIIOOOMEHa M Pa3MepOB TPYOHOTO ITyyKa HOBEPXHOCTHOTO
KOHJICHCATOpa.

24. OnpeneneHre pacxoa OXJIaxJaroniel BOABI 1 OCHOBHBIX pa3MepOB KOHICHCATOpa CMeIIeHHUs (6apoMeTpIIecKoro).

25. Bemmapuanue. CyIHOCTb IIpoliecca BelnapuBaHus. IIpuHIUNI paOboThl IPOMBIIIIEHHBIX BBINAPHBIX allapaToB.
[TpomblnuIeHHbIE CIOCOOBI TPOBEACHNUS MPOLIECCA BBIApHBAHUSL.

26. OgHOKOpITyCHOE (OTHOKpaTHOE) BhIapuBaHue. Cxema yCTPOWCTBA U TIPUHIIUAT paOOTHl YCTaHOBKH.

27. OnpeneneHue MPOU3BOJUTEIFHOCTH OJHOKOPITYCHOM BBITAPHOM YCTAaHOBKH, TEIUIOBOHM HAIPY3KH U PacXofa TPEIOIero mapa.
28. OnpeneneHue MOBEPXHOCTH TEINIOOOMEHA IPEIOIIeH KaMephl BEIIIAPHOTO anmnapara. TemiepaTypHslii rpaduK 0JHOKOPITYCHOM
BBITIAPHOM YCTaHOBKH, TEMIIEPATypHBIE TOTEPH U ONpeIelICHNE MOJIe3HOH pa3HOCTH TEMITEpaTyp Ui BEITAPHOTO amlIapaTa.

29. MHOrokopIycHoe (MHOTOKpaTHOE) BeImapuBaHue. CyITHOCT MHOTOKPATHOTO BRIMTapUBaHus. [IpuHINIMANEHBIE CXEMBI U
IPUHLUI PabOTI MHOTOKOPITYCHBIX BBITAPHBIX YCTAHOBOK. PacmpeneneHue mapaMeTpoB mpolecca Mo Kopmycam.

30. Onpenenenue NpoU3BOJUTENBHOCTH 10 HCIIAPEHHOI BlIare ¥ yapeHHOMY PacTBOPY MHOTOKOPITYCHOH BBIITAPHOW YCTAaHOBKH U
OTIEITHHBIX KOPITYCOB.

31. Onpenenenue TEMIOBOI HArpy3KH M pacxoja IPEOIIEro Mnapa Ui OTASIBHBIX KOPIIYCOB.

32. Onpenenenue None3HoN pa3sHOCTU TEMIIEPATYP U CIIOCOOBI €€ pacipeieeHHs 0 KopIycam.

33. OnTuManbHOE YHCII0 KOPITYCOB MHOTOKOPITYCHOH BEITTAPHOH YCTaHOBKH.

34. N300pa3uTh cXeMy yCTpOICTBA U MOSCHUTH IPUHIUIT PAOOTHI CIICAYIOIINX alllapaToB IS MPOBEACHHS TEIUIOBIX IIPOIIECCOB U
UX KOHCTPYKTHBHBIX 2JIEMEHTOB (PUCYHKH YKa3aHbl 1o yueOHuKy: Kacatkun A.I'. «OcHOBHBIE POLIECCH U allapaThl
XHMM.TEXHOJIOTUI»):

1) Dnexrponeds conpotuBieHus (puc. VIII-9);

2) KoxxyxoTpyOuarbie 0IHOXOJ0BOM U MHOTOX0J0BOM TermooOMennuku (puc. VIII-11);

3) Crioco0bI pa3MerieHus Tpyo B TeruioooMennukax (puc. VIII-12);

4) KoxyxoTpyO4aTsle TEIIIIOOOMEHHUKN ¢ KOMICHCHPYIONTMMH ycTpoiicTBamu (puc. VIII-14);

5) AByxTpyOuaTsIii TeruiooOMeHHUK (Tpyda B Tpyde) (puc. VIII-16);

6) 3MeeBUKOBHII TemnooOMeHHuK (puc. VIII-17);

7) OpocutenbHbli TeroooMeHHuK (puc. VIII-18);

8) [nactuHuaThIi TeruiooOMeHHuK (prc. VIII-19... VIII-20);

9) CniupanbHblii TeruioooMeHHUK (puc. VIII-24);

10) Ammapart ¢ pyoamikoii (puc. VIII-25);

11) BapuanTb! ucrionHeHus 3MeeBUKOB (puc. VIII-26);

12) brounsii TermmoooMeHHUK 13 TpaduTa (puc. VIII-27);

13) Bapomerpuueckuii konaencarop (puc. VIII-29);

14) BeimapHo#i anmnapat ¢ BHyTpEHHEH HarpeBaTeIbHOM KaMepOil U LIEHTPAIBHOW LUPKYIISIIIMOHHOM

TpyOKoii (puc. IX-9);

15) BrimapHoii anmapat ¢ BEIHOCHOI HarpeBaTensHOH kamepoil (puc. IX-12);

16) BeimapHoii anmapar ¢ BeIHECEHHOW 30HOU kureHus (puc. [X-14);

17) BrmmapHoii anmapar ¢ NpUHyJUTeNBHON HpKyssmuei (puc. 1X-17);

18) PoTopHEIit MpAMOTOYHBIN BBITapHOH ammnapar (puc.IX-16).

Bompocs! k 9k3ameny (6 cemectp):

1. Knaccndukanns MaccooOMeHHbIX mporeccoB. CriocoObl BBIpaKeHHUs KOHIIEHTPAMK U PacxoioB ¢as.

2. CiocoOBI co3MaHusI OBEPXHOCTH KOHTAKTA (pa3 M MPpUHINI PadOTH OCHOBHBIX BHJIOB MAaCCOOOMEHHBIX alllapaToB.

3. Ananorus Mex 1y BHyTpH(a3HBIM TEII0- U MacconepeHocoM. [Tone xonnenTpanuil. I'paguent konnenTpanuu. IlnotHoCcTh
MOTOKA paclpeensieMOro KOMIOHEHTa.

4. 3akoH MouekyisipHOH muddy3nu (nepsbiii 3akoH Puxa). Koaddpunnent monexynsapHoit quddysun un ero gpusndeckoe
CoZepKaHue.

5. Konusekrusnas auddysus. Auddepenipansioe ypaBHeHHE KOHBEKTUBHON T dy3uu U A MaccooOMeHa 0KoJI0 Mexk(pazHOH
MOBEPXHOCTH.

6. Maccootnaua. ®usndeckas kKapTHHA MaccooTnaun. Jndy3HoHHBII TOTpaHNYHEIHN CI0H. Bimsane ruapo mHaMIIecKux
(baxTOpOB HA TONMUHY AU(D(DY3HOHHOTO TTOTPAHHYHOTO CIIOS.

7. 3akonsl Maccootnauu (3akoH lllykapesa). Koadument maccoornaun u ero gpusuueckoe conepxanue. GakTopsl, BIUSIOIINE HA
BEJTMYUHY KO3 PHUITMEHTa MaccOOTAaYr. MeTo sl onpeesieHns 3Toro kodddummenra.

8. ITomobue B mporeccax Maccootnaun. Yucna aqugdy3nornoro noxpobust. Kpurepruansablie ypaBHeHHS MaccooTaadn. DakTopsl,
OIIpeESIONINe BU ATUX YpaBHEHHH.

9. ®azoBoe paBHOBecHe. PaBHOBECHbIE KOHIIEHTPALlUY, YPaBHEHHUS U IMHUN paBHOBecHs. Mcronp3oBaHue 3akoHOB (pa3oBOro
paBHOBECHS JUTA TIOJTy9EHHS YpaBHEHUH PaBHOBECHS IS OTAEIBHBIX ITPOIECCOB (IPHBECTH IIPHMEPHI).

10. PaGoune KOHIEHTpanuH. Y PaBHEHUS U IMHUU pabodnX KOHIEHTpaluil. MeToauka moirydeHus ypaBHeHHI pabodInx THHIH
(mpuBecTu npuMepsl). Y CI0BHE NPSIMOIUHEIHOCTH pabouuX JINHUIA.

11. OcHOBHOE ypaBHEeHHE Macconepenadn. Ko duimeHT Maccomnepeadn 1 ero GU3nIecKoe coiepKaHie U OllpeaeIeHHe.
JIBmxy1as cuia mporiecca Maccolepeiadn.

12. Onpenenenue cpeaHei IBIKYLIEH CHIIBI IPOLIecca MacCoNepeiadH.

13. O6mee yucno eaunuil nepeHoca (OYEIT) u criocoOsI ero onpeaencHus. OO0Ias BpICOTa SMHUIBI IEPEHOCA U €€ ONPEICIICHUE.
Onpeznenenue BbICOTH anmnapara ¢ noMouso OYEIL

14. Teopetnueckas u aevictButenbHas crynenb m3meneHus koHnentpanuu (TCK u ICK). KIT[ tapenku u koiaoHHBL. BricoTa,
skuBasieHTHas TCK. Onpenenenue uncna TCK u ICK. Onpenenenne BoicoThl paboueii yactu amnmapaTtoB ¢ nomoisto TCK u
JCK.

15. Onpenenenue auameTpa KOJIOHHBIX MacCOOOMEHHBIX aIlllapaToB (HACAIOYHBIX M TAPEIBYATHIX).

16. Crioco0b! onpeesnieHns: BBICOThI pabodell 4acTH KOJIOHHBIX MacCOOOMEHHBIX amlmnapaToB (HacaJOYHbIX U TapenbuaThiX).




17. Onpenenenue TUAPABINIECKOTO COMPOTHBICHHUS KOJIOHHBIX MaCCOOOMEHHBIX alNapaToB (HACAJIOYHBIX U TAPEIbYaThIX).
PexxuMbl paboThl HACATOYHBIX M TAPENBYATHIX KOJIOHH.

18. AbcopOrwst, pu3udecKkast CynHOCTb mporiecca abcopOIny, 3aKOHOMEPHOCTH (pa30BOTO PABHOBECHUS B CUCTEMaX Ia3-)KHIKOCTb.
YpaBHeHMsI TMHUI PaBHOBECHUS.

19. Cxema ycTpoiicTBa 1 IpuHIHUI paboTsl abcopbepa. JJecopOiust U ciocoObl ee OCYyIIeCTBICHHS.

20. Crioco0slI BeIpakeHHs pacxoja (a3 npu abcopOIyu. Y paBHEHHE MaTepHAIIBHOTO OanaHca nporecca. YpaBHeHHE paboueid
JIMHUH TIpH abcopOrmn.

21. CnocoObl yBemTHUCHUS IBIDKYIIEH CHUIIBI B IIpoIieccax abcopOIuy.

22. OnpeneneHre ONTUMATIBHOTO OPOIICHHUS TPH aOCOPOIIHH.

23. Hemzorepmudeckas abcopoOuus. [TocTpoeHre THHUN paBHOBECHS TIPU HEU30TEPMHIECKON abCOpOITHH.

24. Pabota abcopbepa ¢ perupkyinsamueii abcopberta. MHorocTynendaras abcopOIMOHHAs yCTaHOBKA 0e3 PeUPKYIISAIIH
abcopOeHTa U ¢ peLUPKYIALHUEH.

25. Pextuduxanus, pusnueckas CyIHoCTb pouecca peKTH(HUKAINY, 3aKOHOMEPHOCTH (pa30BOr0 PABHOBECHS B CHCTEMaX Iap-
JKUJIKOCTb. Y PaBHEHMS JTMHUI PaBHOBECHUSI.

26. Cxema ycTpoiicTBa U IPUHIUI PabOTH! peKTU(HUKAMOHHON YCTAHOBKH HETIPEPHIBHOTO ICHCTBHS.

27. YpaBHEHHE MaTepUAIILHOTO OaslaHca A1 PeKTU(GUKAIMOHHON KOJIOHHBI. BeIpakeHne MaTepHuabHbIX IOTOKOB B Oe3pa3MepHOi
¢dopme. drermoBoe gHCIO.

28. YpaBHEHHE TETIOBOTO OanaHca /Ui peKTH(HUKAMOHHON KOJIOHHEI, ONPEISIICHHE PAcXo/1a IPEIOIero mapa U OXJIaXKJaronei
BO/JIBL.

29. YpaBHeHHUe TMHUH pab0INX KOHIEHTPAUH JUTsl peKTU()UKAIMOHHOM KOJIOHHBI X X M300pakeHUe Ha (a3oBOi Juarpamme.
30. MuHIMabHOE, MAaKCHMAJIBHOE M ONITUMANbHOE (rerMoBoe 9uciio. CriocoOs! OIpeieNeHns] MUHIMAJIBHOTO W ONITHMAIIBHOTO
3HaUCHMH (DIErMOBOTO YUCIA.

31. OnpeneneHue CpesHUX PACXOIOB M CPEAHUX TEMIIEPATYP MAaTEPHUAIIbHBIX IOTOKOB B PEKTU(QHUKAIMOHHON KOJIOHHE.

32. Pextr¢ukanus MHOTOKOMIIOHEHTHBIX CMECei.

33. CnennanbHbIe BOJIBI peKTH(UKANNH (a3€0TPOIHAS U 3KCTPAKTHBHAS).

34. PaboTa pekTH(PHUKALMOHHBIX KOJIOHH B peXXUMax yKperseHus (oboramienus) u ucuepnsiBanus (oTrona). Mzobpaxenue
HPOLIECCOB IS 3THX KOJOHH Ha (ha30BbIX AHarpaMMax.

35. AncopOrst. pu3udeckast CyIHOCTh IpoIiecca aacopOIHy 1 MPOMBIIIICHHBIE CIIOCOOBI €0 ocyliecTBIeHuUs. [IpoMbITIIIeHHbIE
aIcOpOeHTBI, 3aKOHOMEPHOCTH (ha30BOT0 paBHOBECHs IpH aacopOimu. CtaTudeckast ¥ JUHAMHUYIECKasi akTHBHOCTbH aJICOPOCHTA.
H3otepmbl aacopbium. JecopOrusi.

36. ®uzndeckas KapTHHA IPOIlecca aJCOpPOIMH B aliapaTax B HEIOABIDKHBIM clIoeM ancopbeHTa. Pabouwmii cioit agcopOenra.
Konnenrparmonssre rpaduku. @poHT agcopbuun. JnHamuka GpoHTa afcopOnuu.

37. Crioco0b! BeIpaxkeHus pacxoia pa3 v KoOHLEeHTpauuii npu agcopOuun. M3obpaxkenue npouecca aacopouuu Ha Gpa3oBoii
Juarpamme. Macconepenaya mpH afcopOoLuy.

38. Bpems MornoTHTENBFHOTO ASHCTBHA afcopOepa U ero onpeaeieHue.

39. Onpenenenue BBICOTHI CI0s aAcopOeHTa Ui aacopOepoB MEPHOANIECKOT0 U HEMPEPBIBHOTO AeHcTBrsA. OmpeeneHue JuaMerpa
ancopbepa.

40. XXunaroctHast SKCTpakiys. Ou3mdeckas CynHOCTb Mporecca, MPUHIUIHATBHAS cXeMa PoIlecca SKCTPAarupoBaHus U CIIocod ee
MPOMBIIIICHHOH peann3anmu (KIaccu(UKanns KOHCTPYKIIUH SKCTPAKTOPOB, CXeMa HX yCTPOICTBA U MIPUHIIUI PabOTHI).
DKCTpareHT U ero CBOMCTBA.

41. 3axoHOMepHOCTH (ha30BOTO PaBHOBECHS B MPOIIECCAX 3KCTPAKIIMHN, TPEYroJibHasl JHarpaMMa U ee HCIIOIb30BaHuUE ISl PacUeTOB
mporecca SKCTpakuy (OMHOMIAIBHAS KPHBasi, KOHOMHI, (pUrypaTHBHAs TOYKA, IMHNS CMEIICHUS U T.1.)

42. CtymneHb 3KCTparupoBaHus U H300pakeHHe Mpoliecca CTyIeHU B TPEYTOIbHOM quarpaMme.

43. YpaBHeHHe pabouell IMHUM JUIS CTYHEHH SKCTParupoBaHus U ee n3o0paxeHue Ha (a30Boii 1uarpamme.

44. MHoTrOCTYyIIeHYaTas SKCTPAKIHUS ITPH IIePEKPECTHOM TOKE, IPUHIIUITHAIBHAS CXeMa Ipoliecca U 00J1acTh IPHMEHEHUS.

45. MHorocryneHyarast IpOTUBOTOUYHAsl SKcTpakuus. [IpuHiunuaneHas cxema mpouecca.

46. Onpenenienne BEICOTHI paboueil 30HbI M JuaMeTpa AudepeHIHaIbHO-KOHTaKTHOTO IKCTPAKTOPA.

47. Cymka. ®uznueckas CyIIHOCTB IIpolecca, ciocoOb! cymky. PopMbl CBsSI3M BIaru ¢ MaTepuanoM. MzorepMel copOrmu n
necopOr. JlmarpaMma COCTOSTHHSA BIAKHOTO MaTepraa.

48. Kpusas cymku. Kpusas ckopocTu cymku. Kpusas Harpesa BIakHOTO MaTepuana. XapaKkTepHbIe y9aCTKU AN ATUX KPUBBIX.
OcobOeHHOCTH Ipoliecca CyIIKU Ha 3THX y4acTKax.

49. dm3nyeckas KapTHHA TIpoIiecca MaccoliepeHoca. B3anM0o3aBHCHMOCTS TEIIIO- M MacCoIlepeHoca. 3aKOHOMEPHOCTH MTepeHoca
BJIaTW BHYTPHU MaTepralia i ¢ BHEIIHEH CTOPOHBI.

50. Onpeznenenre BpeMEHU CYILIKH.

51. MarepualbHbli OajlaHC KOHBEKTHUBHOH cymmiku. OrnpesienieHie Npou3BOAUTEIBHOCTH CYIIHIIKH 0 CTIApEHHOMH BIIare u
pacxoza CyImIIIBHOTO areHTa.

52. Tennosoit 6ananc cymku. OnpeneneHne pacxoaa TeIlia Ha CyIIKY, TeOpeTHIecKas CyIIMIKa.

53. M3o6paxeHue npolecca CyIlIKM Ha JuarpaMMe. DHTaJbINA U Blarocojep kaHue Bo3ayxa Ha Ix-quarpamme. Onpenenenue
YICTBHBIX PACXO0B BO3/IyXa M TEIUIOTHI Ha CYIIKY C IIOMOIIBIO 3TON THATPAMMBI.

54. OmnpenerneHne TOBEPXHOCTH TEIUIO- U MaCCOOOMEHA U Pa3MepOB CYIIHIBHON KaMepHlI.

55. IIpuHIMNHANBHBIE CXEMBI CYIIMIIOK C MPOMEXYTOYHBIM MOJIOTPEBOM U peLUpKYIsiurei Bo3ayxa. OCOOEHHOCTH MPOLIECCOB
CYIIKH II0 3THM CXEMaM U HX M300pakeHUE Ha [MarpaMMe «IHTaJIbIHSBIArOCOICP)KaHUE BO3TyXay.

56. U300pa3uth cxemy yCTPOWCTBA, TIOSICHUTH MIPHHITUT PaOOTHI CIIEAYIOINX MAaCCOOOMEHHBIX allapaToB H UX KOHCTPYKTUBHBIX
3JIEMEHTOB (PUCYHKH yKa3aHbI 110 yueOHuKy: Kacatkun A.I. « OCHOBHBIE IPOIECCHI U alNapaThl XUM. TEXHOJIOTHWY, 1971):

1) IMoBepxHOCcTHBIN abcopbep (puc. XI-6);

2) OpocurensHEIi abcopdep (puc. XI-7);

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

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




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

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

7) PoropHbIit eHTpoOexHbIH abcopoep (puc. X1-30);

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

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

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

11) TapenpuaTast KOJIOHHA CO CIMBHBIMH ycTpoicTBamMH (puc. X-116);

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

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

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

15) KonmaukoBast Tapenka ¢ pa3IHIHBIMU IIepeIuBaMu KUAKOCTH (puc. XI-21);

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

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

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

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

20) Cxema HEeMpephIBHO ASHCTBYIONICH peKTUDHKAIIMOHHON ycTaHOBKH (prc. X11-14).

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

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

23) Cxema nepuoauyuecKy JIeicTByIoerd peKTuUKAIMOHHON 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) Konctpykunu sxctpaktopoB: (puc.XIII-19), (puc.XIII-21), (puc.XIII-22), (puc.XIII-23), (puc.XIII-24).
26) Koctpykimu agcopbepos: (puc. XIV-5), (puc.XIV-6), (puc.XIV-7).

27) Koncrpykuunu 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).

57. TpeboBaHus, NpeAbIBIsIEMBIE K aOCOPOCHTY.

58. TpeboBanus, NpebsIBIsEMbIE K aICOPOSHTY.

59. TpeOoBaHus, NpeIbSIBISIEMBIE K IKCTPATCHTY.

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 FHO. U. TeopeTtrueckue OCHOBBI TPOLIECCOB XUMUYECKON Mocksa: Xumus,
TEXHOJIOTUH. [ uapoMexaHndeckre 1 TeIIOBbIe 2002
MPOLIECCHI U allapaThl: YICOHNUK
JI.2 | Aerreepckwuii FO. U. MaccooOMeHHBIe POLIECCHI U anmapaTsl: yaeOHnk | Mocksa: Xumus,
2002
JI.3 | Kacarkun A. T. OCHOBHBIE TIPOIIECCHI U aIapaThl XKMUYECKON Mockga: AnbsiHC,
TEXHOJIOTHH: yueO. I By30B 2008
JI.4 |Iluburosa H. B., Pacuer u 060cHOBaHUE BEIOOpA TETUIOOOMEHHOTO Bonrorpan:
u6wuros H. C. amnmapara: yae0. mocooue BoarI TV, 2012
JI.5 [IImbwuros H. C., MopenupoBanue ruipoAMHaAMUYECKUX U Bonrorpan:
[lu6urosa H. B., MacCOOOMEHHBIX MTPOLIECCOB U TPUMEHEHHUE BoarI TV, 2016
TonoBanumnkos A. b. COBPEMEHHBIX KOHTAKTHBIX YCTPOWCTB B
KOJIOHHBIX ammapaTtax: MOHOTpagus
JI.6 | Ilubutosa H. B., Anmapatsl BO3AYIIHOTO OXJTaXICHUS: ydIe0. Bomnrorpan;:
IIu6utos H. C., nmocobue BonrI'TY, 2019
T'onoBanuunkos A. b.
JI.7 | Aerteepcekmii 1O. U. OCHOBHBIE IPOLIECCH] U aNapaThl XMMUYECKOM M.: AnbsiHc, 2008
TEXHOJIOTHH: TI0COOUE IO TPOSKTHPOBAHUIO
JI.§ | Cmupuos H. H., Anp060M TUITOBOM XUMHUYECKOH armaparypsl Cankr-IlerepOypr:
Bapabam B. M., (TIpUHIMITHATIBHBIE CXEMBI alllapaToB): yueOHoe Jlans, 2019
Kapmos K. A. nocoone
JI.9 |Bapanos [I. A. [porneccer u anmapatsl xumuueckor TexHonoruu: | Cankt-Ilerepbepr: | https://e.lanbook.com/bo
yue0. mocobue Jlanb, 2018 0k/98234?
category pk=3863#boo
k name
JI.10 | Turoma JI. M., MaccooOMeHHBIE POIIECCHl B XUMUYIECKOH U Canxkr-IlerepOypr: | https://reader.lanbook.co
AmnexcansH U. 10, HUIIEeBOH TexHoNIornu. JlabopaTtopHsle u Jlans, 2021 m/book/168726#224
Hyrmanos A. X.-X. MPaKTUYECKUe 3aHATUs: yueOHoe mocodue

6.2. Ilepeuenn pecypcoB HHGOPMANIMOHHO-TEIEKOMMYHUKANIMOHHOM ceTu "UHTepHeT"

21 OBbC BoarlI TY

32 |buJl BUHUTHU

6.3 Ilepeuenb NPOrpaMMHOro odecrneyeHust




6.3.1.1 | Microsoft Office PowerPoint 2007 - mporpaMma Iy1s CO31aHHS IPE3EHTAIIH

6.3.1.2 | Microsoft Office Excel 2007 - Tabmu4HBIiH mporieccop

6.3.1.3 | Adobe Acrobat Reader DC - 6ecrmatHoe penenue aist mpocMotpa daitnos PDF

6.4 Tlepeuenb HHPOPMAIMOHHBIX CHIPABOYHBIX CHCTEM H JIEKTPOHHBIX 0nOanoTednsix cucrem (IBC)

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

6.3.2.2 | OnextpoHHas HHYOPMAOHHO-00pa30BaTENbHAs Cpela YHUBEPCUTETa, https://eos2.vstu.ru/

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

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIUIIJIMHBI (MO YJIA,
IMPAKTUKN) /OBOPYIOBAHUE

7.1 |B-311 Yuebnas nabopatopust (ITAXIIII, XT®): cronst (15 mt), yaebHas JocKa, 1abOpaTOpHbIE YCTAHOBKH: MO
OIIPE/ICNICHUIO BSI3KOCTH KUIKOCTH Ha KalIMJIIPHOM BHCKO3MMETPE; 10 N3YUCHHUIO TUAPABINKHU IICEBIOOKIDKEHHOTO CIIOS;
IO OTIPEAENICHUIO MOJISt CKOPOCTEH B KPYIIIOH TpyOe; M0 MCCIEI0BAaHHUIO THAPABINIECKUX COMPOTHBICHHH TPyOOIpOBOAa;
IO MCCIIEAOBAHUIO MPOIIecca CBOOOTHOTO OCAXKACHHUS IO ICHCTBIEM CIUI TSHKECTH; TI0 HCCIIEIOBAHMIO TIPOIiecca
(GUIBTPOBAHMS Ha DIIEMEHTE BaKyyM-(QHIIBTPA; 10 U3Y4EHHMIO IIPOLIECCca CYIIKH M0/l BAKYyMOM; 110 MCCJIEIOBaHHIO
THAPOIMHAMUKY HACAJOYHBIX allIapaToB.

7.2 | B-312 Yuebnas nadoparopus (ITAXIII, XT®D): nabopaTopHas YCTAaHOBKA IS M3YYEHHS] MHOTOCTYIEHUYATON
¢mIsTpanmy; 1ab0paTopHas YCTAHOBKA ITO Pa3JIeIICHUIO YaCTHII B [TOJI€ CHII TSDKECTH, M3YUSHHUIO 3aKkoHa bepHymy,
HAOJIOACHUIO IAMHHAPHOTO U TYPOYJISHTHOTO PEKMMOB TEUCHUS, OTIPEIEIICHUIO BSI3KOCTH KUAKOCTH; JT1a00paTopHast
YCTaHOBKA JJIsl UCTIBITAHUS PA3JIMYHBIX KOHCTPYKIHHA TEIIOOOMEHHUKOB.

7.3 | B-301 Yuebnas nabopatopust (ITAXIIII, XT®): naboparopHas ycTaHOBKA 10 H3YIEHHUIO IIpoLecca MPOCTOH IMepPeroHKH

7.4 | B-313 Komnstorepnsiii kinace (ITAXTIIT, XT®): ctonsl (10 mT), kommeroTeps! (10 mT) ¢ BO3MOKHOCTBIO MTOIKIIOUEHHS K
cetu MHTEpHET

7.5 | Ayn*. Jlexunonnas ayauropus (312 I'VK): cromsl, cTynbss, kadenpa, yaeOHas 1ocka, MynsTuMenuitHas cuctema. [ YK
100: CTYACHYECKHH YUTAIIBHBIA 3aJI: CTOJBI, CTYIIbsI, KOMIIBIOTEPHI C BO3MOXHOCTBIO MOAKIIOYEHHS K CETH
«Huteprer». UBL]

8. METOANYECKHUE YKA3ZAHUSA VIS OBYHAIOIIIUXCSA IO OCBOEHHIO IUCIUIIVIMHBI (MO YJIA,
INPAKTUKN)

Opraxm3anus 00pa30BaTeIBHOTO MIporecca Mo guciuminHe "Ipomneccs! n anmaparsl XMMHYECKOH TeXHOJIOTHH' perJIaMeHTHPYeTCS
y4eOHBIM IJIAHOM M paclUcaHueM ydeOHBIX 3aHATHi. [Ipu popMupoBaHuy cBOeil HHANBUAYAIBHONM 00pa30BaTEIbHON TPACKTOPUU
oOyuaroluiicsi UMeeT MpaBo Ha Nepe3adér qucuunianHsl "IIpomeccsl 1 anmnapaTsl XMMUYeCKoi TexHonoruu" (mepearrectanuy eé
JacTH), €CJIM OHa ObITa OCBOEHA B IPOIIECCE MpeAIIecTByommero o0ydenus. [lepesaduér (mepearrectanust €€ 4acTH) OCBOOOXKAAET
00yJaromerocsi 0T He00X0IUMOCTH TOBTOPHOTO OCBOCHUS JUCIUIIIMHBI (IOTHOCTBIO MM YaCTUYHO).

YuebHblit polecc npu npenogaBaHuu kKypca "IIporieccsl 1 anmapaTsl XMMUUECKOH TEXHOIOTHU" OCHOBBIBAETCS HA UCTIOIBb30BAHUU
TPaJANIOHHBIX, MHHOBAIIMOHHBIX ¥ HH()OPMAIIHOHHEIX 00pa30BaTeIBHBIX TEXHOIOTHI. TpatunnonHble 00pa3oBaTeIbHBIE
TEXHOJIOTHH IPEJICTABICHBI JICKIUSIMH, TPAKTHUECKUMHE 3aHATHAMH U Ta00paTOpHBIMU paboTamu. VIHHOBAaIlMOHHEIE
o0pa3oBaTeIbHbIE TEXHOIOIUU HCIIONB3YIOTCS B BHJIE MIMPOKOTO IPUMEHEHHSI aKTUBHBIX M HHTEPAKTUBHBIX (JOpM IIPOBEICHUS
3ansTHid. MHOpMannoHHble 00pa3oBaTeNbHbIC TEXHOJIOTHH PEANTN3YIOTCS IyTEM aKTHBH3AL[UN CaMOCTOSITEIIBHOM pabOoThI
CTYJICHTOB B 3JIEKTPOHHON MH(OPMAIIOHHON 00pa30BaTEIBHON cpere.

JleKIIMOHHBIN KypC MpeArnoIaraeT CUCTeMaTH3HPOBAaHHOE M3JI0KEHIE OCHOBHBIX BOIIPOCOB yueOHOoro maHa. Ha mepBoit nekuun
JIEKTOp MHPOPMHUPYET CTYICHTOB O PEKOMEH IyeMOil JInTepaType 1 JIEKTPOHHBIX HCTOYHUKAX UH(OPMALUH 110 AUCIHUIUINHE, C
yKa3zaHHeM, kKakoll yaeOHHK (yaeOHOe mocodue) sBisieTcs: 0a30BBIM.

[IpakTHueckne 3aHATHS MPEACTABIAIOT COO0H AETATH3AINIO JIEKIIHOHHOTO TEOPETHIECKOT0 MaTepraia, IpOBOIATCS B IETISIX
3aKpeIUIeHHs] Kypca U OXBaThIBAlOT OCHOBHBIE Pa3zielbl JUCHUILIUHBI "IIporieccsl U anmapaTbl XUMHYECKOH TEXHOIOTHU'.
OcHoBHO# (hopMOii TPOBEICHNS MPAKTUUECKUX 3aHITHH SBIACTCS PEIICHNE KOHKPETHBIX 3a1a4. KaxkoMy pakTH4ecKoMy
3aHSTHIO MPELIECTBYET CaMOCTOSTENbHAS TOATOTOBKA CTYICHTA, BKIIFOUAOIIAst: O3HAKOMIICHHE C COJCPKAHUEM IIPAKTHIECKOTO
3aHATHUS 110 METOJUYECKUM yKa3aHHUAM; IPOpabOTKy TEOPETHUECKOH JacTH 10 JIEKIMOHHOMY MaTepHaly U yueOHHKaM,
PEKOMEHI0BAHHBIM B METOANYECKUX YKAa3aHHSX.

JlabopaTopHBIe PabOTHI MPEAIIONIATAIOT BEITOIHEHUE H OTYET 3aJaHUH 110 TeMaM, PaCCMOTPEHHBIM Ha JICKIIMOHHBIX U
3aKPEIUIEHHBIX HA MMPAKTHUECKUX 3aHATHAX. Kax oMy 1a00paTOpHOMY 3aHATHIO MIPEAIICCTBYET CAMOCTOSTENIBHAS ITOITOTOBKA
CTYJEHTa,BKIIOYAIOMIAs: 03HAKOMIICHUE C COJep KaHUEM MPAKTHUECKOTO 3aHATHUS [0 METOJUYECKUM yKa3aHUAM; IPOpaboTKy
TEOPETUUECKON YaCTH 110 JICKIMOHHOMY MaTepHally U y41eOHHKaM, peKOMEHJOBAHHBIM B METOIMUECKUX YKA3aHUSX.
CamocrosiTensHas paboTa CTYJCHTOB BKITIOUAET H3YUCHNE 3aKOHCTIEKTHPOBAHHOTO HA JIEKIIMOHHBIX 3aHATHAX MaTepHaa,
JIOTIOJTHEHHUE €T0 ¢ YUETOM PEKOMEHI0BAaHHOU 110 JAHHOH TeMe JINTEPaTyphl, CAMOCTOATEIBHYIO TOATOTOBKY K IIPAKTHYECKUM
3aHATHSAM U JIaOOpaTOPHBIM paboTaM, CaMOCTOSITENIBHOE BBITOJIHEHNE U 0pOPMIICHHE 331aHNIT KOHTPOJIBHOM paboThI, aHAIOTHYHBIX
BBITIOJTHCHHBIM Ha 3aHSATHAX.

B Teuennu cemecTpa A CTYCHTOB IPOBOASATCS TPYIIIOBBIC TEKYINE KOHCYIIBTAINH IO yIeOHOH TUCIIUITIINHE.

Mertoauueckre peKOMEHAAINHY 110 00y4eHHIO JIUII ¢ OTPaHMYEHHBIMHU BO3MOXHOCTSIMU 30POBbsI U HHBATHIIOB
[Tpodeccopcko-neqarornieckKuii CocTaB 3HAKOMHUTCS C TICUXO0JIOT0-(DM3HOIOTMUECKUMHU 0COOEHHOCTSIMH 00YHaIOIMXCsl MHBAIUIOB
1 JINII C OTPaHWIEHHBIMU BO3MOKHOCTSIMH 310poBhs (OB3), MHIMBHIYaTEHEIMU IPOTPAMMaMH PeaOIINTANH HHBATHAOB (TIpH
Hanmmuny). [Ipr HeoOX0ANMOCTH OCYIIECTBISAECTCS JOIONHUTENBHAS MOAECPKKA MPETOAaBaHUS THIOTOPAMH, IICUXOJIOTaMH,
COIMATIBbHBIMU paOOTHUKAMH, TPOMIEALTMMH MOATOTOBKY aCCHCTEHTaMU.




B cootBeTcTBHU ¢ METOAUYECKUMH peKoMeHaanussMu Munodprayku PO (yrB. 8 anpens 2014 r. N AK-44/058n), B kypce
HPEJIII0JIaraeTCs NCIIONB30BaTh COLUAIBHO-aKTUBHBIC U PE(ICKCUBHBIC METObI O0YIEHHMSI, TEXHOJIOTHH COLMOKYIBTYPHOM
peabMIMTAINH C IENTBI0 OKAa3aHHsI IOMOIIH B YCTAHOBICHUH ITOJTHOIIEHHBIX MEKINYHOCTHBIX OTHOIICHHH C IPYTUMH CTYACHTAMH,
CO3JaHUH KOM(OPTHOTO IICUXOJIOTUIECKOTO KIIMMaTa B CTyeHYecKor Tpymme. [Tonbop u pa3paboTka yaeOHBIX MaTepHaIoB
HPOU3BOIATCS € Y4ETOM IPEAOCTABICHNS MaTepHaa B pa3IMYHbIX (OpMax: ayAnaabHOMH, BU3yaJIbHOMN, C CIIOIB30BAHUEM
CIICMAIIHBIX TEXHUYECKUX CPEACTB U MHPOPMALOHHBIX CUCTEM.

OcBoenne qucnuIuuHb! TuiaMu ¢ OB3 ocymecTBiseTcst ¢ HCIOTB30BaHUEM CPENCTB 00yIEHUS OOIIETO U CIIeIUATBHOTO
Ha3Ha4YeHH (MIePCOHAIBHOTO U KOJUICKTUBHOTO UCTIONB30BaHMs). MaTepHaabHO-TeXHHUECKOoe 00ecieueHre IpeaycMaTpuBaeT
npucrnocoOIeHne ayaquTopuii K Hyxxaam juil ¢ OB3 (mpu HeoOX0AMMOCTH).

®dopma MPOBEACHHS aTTECTAIUH [UIS CTYICHTOB-MHBAIUIOB YCTAaHABINBACTCS C YIETOM HHANBUIYABHBIX ICHXO(PH3NIECKIX
ocobenHoctelt. s ctyaentoB ¢ OB3 npenycmarpuBaercs qocTymHas popMa IPeIOCTaBICHUS 3aJaHNI OLIEHOYHBIX CPEJICTB.
CryneHTam ¢ MHBATHJHOCTBIO YBEJIMYNBACTCS BpeMs Ha MOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [IJIsl TAKUX CTYJCHTOB
HpeycMaTpUBaCTCsI JOCTYITHAs (popMa MpeIOCTaBICHHs OTBETOB Ha 3aganus. [Ipu HeoOXoauMocTH A1 00yqaroIMXCs ¢
MHBAIAIHOCTBIO TIPOIIEypa OLIEHUBAHUS PE3YIBTaTOB 00YUCHHS MOKET IIPOBOJUTECS B HECKOJIBKO STAIIOB.




