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1. Henu, 3a1a4u 1 IVIaHUPYeMble pe3yJIbTAThI 00yUYeHHs 110 IMCUMUILJINHE

K ocHOBHBIM meisiM OCBOEHUS AUCIUIUIMHBI «OCHOBBI TEXHOJIOTHYECKUX IMPOILIECCOBY
CHEAYET OTHECTH:

— TMOATOTOBKA CTYIEHTOB K JEATEIBHOCTH B COOTBETCTBUM C KBaTH(DUKAIMOHHON
XapaKTEPUCTUKOM 1O HAMPABJICHUIO;

— TIO3HAHME MOHSITHIA W MPUMEHEHHUSI OCHOBHBIX OMOXMMHYECKHX TEXHOJOTHH, a TAaKKe
METOJIOB MX pacuéTa U MHTCHCU(PUKAIUH.

K ocHOBHBIM 3a1a4amM OCBOCHUS TUCHUILIMHBI «OCHOBBI TEXHOJOTHUUYECKHUX MPOIECCOB»
CJie1yeT OTHECTH:

— mpuoOpeTeHrne TEOPEeTUUYECKUX 3HAHHWH 1O OCHOBAM TEXHOJIOTHYECKHUX IPOIECCOB B
OMOXMMHYECKON TEXHOIOTHH, HEOOXOMMBIX JIJISl U3YUCHUS TUCIUTUTHH MPOQIIIEHOMN MOITOTOBKH;

— OCBOCHHE CTY/ICHTAMU HABBIKOB PEILLICHUs IPUKIATHBIX 3a/1a4;

— W3Y4YCHHE TIPOBEACHHS THAPOMEXAHUYECKUX, TETUIOBBIX U MaCCOOOMEHHBIX MPOIIECCOB.

O6yuenue no gucuuriuHe «OCHOBBI TEXHOJIOTHYECKUX MPOIECCOB)» HAIPABICHO Ha
(dbopMupoBaHHE Y 00YYAIOIIUXCS CICAYIOIIUX KOMITETEHIIUH:

Koa n nHaumenosanue NuankaTopsl 10CTHKEHUS] KOMIIETEHIIUH
KOMIIeTeHII NI
IIK-3. Ciocoben NIIK-3.1. 3naet oTe4ecTBEHHBIN U MEKAYHAPOIHBII OIBIT B
OCYILECTBIISTH TOATOTOBKY cBOEH 00JIaCTH UCCIICIOBAHHMM, METO/IbI U CPEACTBA

IUTAHUPOBAHMS HAYYHbIX UCCIIETOBAHUM U OIIBITHO-
KOHCTPYKTOPCKUX pa3pabOoTOK, METOAbI pa3pabOTKH
TEXHUUYECKOH TOKYMEHTalluH1, HOpMaTHUBHBIE Oa3bl 11
cocTaBlieHUs 0030pOB, peLIeH3Uil, OT3bIBOB, 3aKJIIOUEHUN Ha
OTJIEbHBIX 3TANlOB padboOT TEXHUUYECKYIO JJOKYMEHTALIHIO
NIIK-3.2 . YMeeT npUMeHSTh HOPMATHBHYIO JTOKYMEHTALHIO B
COOTBETCTBYIOIIEH 00acTH 3HAHUH, OPOPMIIATH IPOEKTHI
KJICHJIAPHBIX TUIAHOB U IPOTPaMM ITPOBEIEHUS OTAEIbHbBIX
3JIEMEHTOB HAY4YHO-MCCIIEJOBATEIbCKUX U ONBITHO-
KOHCTPYKTOPCKUX paboT, 0(OPMIISATH 2JIEMEHTbI TEXHUUECKON
JIOKYMEHTAIlMU Ha OCHOBE BHEJPEHUS PE3YJIbTaTOB HAYUHO-
UCCIIEI0BATEIbCKUX PA0OT.
HNIIK-3.3. CriocobeH cocTaBiasATh MH()OpMaIIMOHHBIE 0030pHI,
MIPOBOAUTH PabOTHI IO POPMHUPOBAHUIO DIIEMEHTOB
TEXHUYECKON JOKYMEHTAIMM Ha OCHOBE BHEJIPEHUSI PE3YJILTaTOB

HAyYHO-UCCIIeIOBATEeNIbCKUX paboT, pa3padbaTbiBaTh MPOrpaMMBbI

AJIEMEHTOB JOKYMEHTAIUH,
MPOEKTOB IJIAHOB U
MPOTPaMM ITPOBEIACHHUS

MIPOBEICHUS OTIEIBHBIX 3JIEMEHTOB HAyYHO-HCCIIEIOBATENBCKUX
Y OTIBITHO-KOHCTPYKTOPCKHUX padoT

2. MecTo AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrPaMMbl

JlucuuiuHa OTHOCUTCS K 9acTH, HOopMHUpyeMOi yuacTHUKaMU 00pa30BaTEIbHBIX OTHOIICHUI
omoka b1 «JlucuunauHb! (MOIYIH)».



Hucounianaa  «OCHOBBI

TCXHOJIOTHYCCKUX  ITPOLECCOB»

B3aUMOCBs3aHa JIOTHMYECKU U

COJIepKATEIIbHO-METOANYECKH CO CIASAYIOMIMMHU AUCHUIUITMHAMU U nipakTukamu OOIL:

— 001Iast ¥ HEOpraHMUYECKask XUMUS;
— OpraHuvecKas XUMHUS;
— (pusmka;

— TPOLIECCHI M aNIapaThl OMOTEXHOJOTMYECKUX ITPOU3BO/ICTB;

— MPOMBIIITICHHAst OMOTEXHOJIOT U,
— MPOEKTUPOBAHHNE TEXHOJIOTMYECKUX JINHUIA;
— (u3HUECKas XUMHSL.

3. CTpykTypa u coaep:kanue JTUCHUILINHBI

OO0111ast TPy I0EMKOCTh AUCIMILIMHBI cocTaBiisieT 5 3auetHbix(e) eaunuii(sr) (180 yaca (0B)).

3.1

(o ¢popmam 0OyueHus)

3.1.1. Ounas ¢popma o0ydeHus

Buabl yueOHo# padoThbl M TPY10E€MKOCTH

Ne B 6110ii D26 KoamnuecrBo Cemectpbl
wn W1 y4eOHOii padoThI 4ACOB 5
1 | AyautopHble 3aHATHSA 12 12
B ToMm uucie:
1.1 | Jlekuuu 36 36
1.2 | CemunHapckue/mpakTHUECKHE 3aHITUS 18 18
1.3 | JlaGoparopHbIe 3aHATHS 18 18
2 | CamocrosiTesibHAsA padoTa 36 36
B Tom uncae:
2.1 | IIpopaboTka JEeKIIMOHHOTO MaTepraa
2.2 | IloaroroBka K ceMUHapam
2.3 | [loaroroBka k mabopaTopHBIM paboTam
3 | IlpomexkyTOoUHas aTTECTALUS
3auer/mud.3auer/7K3aMeH IK3aMeH
Hroro 108 108

3.2

(o hopmam oOyueHus)

3.2.1. Ounas ¢popma o0ydeHUs

TemaTu4ecKui IWIAH U3YYEeHHUS TUCHHUIIIMHbBI




Paznensl/TeMbl
JUCHHMILINHBI

TpynoemkocTs, 4ac

Bcero

AynutopHas paéota

Jlexrmu

Cemunapckue/
MPAKTHYCCKUEC
3aHATHS

ITpakTrdeckas

JlaGopaTopHbIe
3aHATHS

HOATOTOBKA

CamocrosTeIbHASL
pa6ora
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HcTtopuueckas cripaBka, peIMerT,
3aJ1a4u U poiib Kypca Kimaccudukarms
OCHOBHBIX IIPOIECCOB
OMOXMMHUYECKON TEXHOJIOTHUH.
Kunernyeckue 3aKOHOMEPHOCTH
OCHOBHBIX TEXHOJIOTHYECKUX
npoueccoB. [lepuonnueckue u
HeTpepbIBHBIE MTporiecchl. Teopus
noao0usl.

N

N

1.2

Cemunapckoe 3anamue «OCHOBHbBIC
KMHETUYECKUE 3aKOHOMEPHOCTH.
MartepualibHbIN U TEIUIOBOW OaaHC»

13

[IpuMeHeHne METOA0B TEOPUHU
o100Usl K U3yYEHHIO
OMOXMMHUYECKUX TEXHOIOTUUECKUX
npoueccos. Meron anaimnza
pa3MEepHOCTEN NPU U3yUEHUU
OMOXMMHMYECKHUX TEXHOJIOTUYECKIX
npoiieccoB. OCHOBHbIE
TUIPOMEXAaHUYECKHE MPOLIECCHI.
Knaccugukarus sxuakux
HEOJIHOPO/IHBIX CUCTEM B
TUIPOMEXAHNYECKUX ITPOLIECCOB.
MartepuanbHbiii 6anaHc
THJIPOMEXAHUYECKHX ITPOIIECCOB.

14

Jlabopamopnas paboma 1
«DKCnepuMmenmanbHoe onpeoeneHue
BAKOCMU CPEObl»

15

OCHOBHOW KHHETUYECKHUH 3aKOH
bunbTpoBaHus. PUIETPOBAHUE MO
JICEWCTBUEM Mepenaja JaBICHUM.




LlenTpoOexxHoe (pUIbTpOBAHUE.

1.6

Cemunapckoe 3ansamue
«DuUnbTpPOBaHUEN

Britaua 3a1anus Ha KypcoBYIO
paborty.

1.7

Kuneruka ocaxaeHus.
I'paBUTAlIMOHHOE OCAXKICHHUE.
OcaxxaeHue Mo IEUCTBUEM
HEHTPOOEXKHOM cuitbl. OTCTOIHOE
ueHTpodyruposanue. Kunernka
HEHTPOOEIKHOTO OCAKICHUSI.
Huknonusii npouecc. OcaxaeHue
MO/ AEMCTBUEM BJIEKTPUUECKOTO
NoJis. DJIEKTPOOUUCTKA T'a30B.
KuHeTnka 371eKTpO OYMCTKH Tra3oB.

18

Jlabopamopnas paboma 2 « H3yuenue
npoyecca Oucnepeupo8aHus
PAcmeopos u CyCHneH3Uutiy

1.9

IlepemenmmBaHue B KUAKUX CPENAX,
00J1aCTH IPUMEHEHUS] U OCHOBHbIE
xapakrepucTuku. IIlceBnooxmxenne
OCHOBHbIE IOHATHS, 00J1aCTh
[IPUMECHEHHUS.

1.10

Cemunapckoe sanamue «Kunernka
IPaBUTAIIMOHHOTO OCAKICHUSI.
LlenTpobexHoe ocakaIeHUE 1
bunbTpoBaHUE)

111

OO11ast XapaKTepUCTUKA TEIIOBBIX
poueccos. TermonpoBoAHOCTb.
TemnoBoe usnyueHne. KoHBEKTUBHBIN
terioooMeH. Temnonepeaaya npu
M3MEHEHUH arperaTHoOro COCTOSHHUS.
Tennonepenaya. JIBrkyiuas cuiia
TEIUIOBBIX ITPOLIECCOB.

112

Jlabopamopnas paboma 3
«OmnpezneneHre ocTaTOYHON
BIIQXKHOCTH

1.13

Harpesanue, 0CHOBHbBIE CBEACHUS.
Harpesanue BOJsSHBIM apoM
(«ocTpeIM» U «TITyXuM»). HarpeBanue
TONOYHBIMU razamu. Harpepanue
JKUJIKUMHU U TBEPABIMU
TerioHocurelsiMu. HarpeBanue
ANEKTPUYECKUM TOKOM.

1.14

Cemunapckoe 3anamue
«TennonpoBOAHOCTE, TEIUIOOTIAua.
CBs13b K03 (PUIIEHTOB
Terionepeaaun ¢ korpduirieHramu
TETIOOTIaYM»

1.15

[ToBepxHOCTHAsI KOHJIEHCALIMS U
KOHJICHCAIIMs CMEIICHUS.




OxutaxxAeHre BOJIOM U BO3TyXOM.
[TpocToe u MHOTOKpaTHOE
BbIlIapuBaHue. MaTepuaibHbIA U
TEII0BOM OajaHc.

1.16

Jlabopamopnas paboma 4
«Ornpenenenre ko3 huirenTa
[xoyna-Tomcona i razoB»

1.17

MaccooOMEHHBIC IPOIIECCHI,
OCHOBHBIE ITOHSTHUS, HA3HAUCHUE
ocobeHHocTH. OCHOBHOE YPaBHEHHUE
Macconepenadu. MarepuanbHbIi
OaslaHC MacCOOOMEHHBIX ITPOIIECCOB.
JBrokyriasi cuiia MaccooOMEHHBIX
nporieccoB. MoaudunmpoBaHHoe
ypaBHEHHE MacCoIlepe/Iayuu.

1.18

Cemunapckoe 3anamue
«TenmonpoBoAHOCTS, TEMIONEpeaya,
CBSI3b KOO(PPHUIIMEHTOB
Terionepenadn u ko3 HureHTon
TETUIOOTIAuM.

1.19

OCHOBHBIE 3aKOHBI MAaCCOTIEPEIayuH.
Maccornepenaya B cucteMax ¢
TBepAOH (hazoii (MacCCOMPOBOITHOCTE ).
AGcoprus pektudukanus.. Odnactu
npuMeHeHus. PaBHoBecue B
CUCTEeMaX KHJIKOCTh-Ta3.
MarepuanbHbiil 0anaHc u
KAHETHYECKHE 3aKOHOMEPHOCTH
abcopOiun. Pa3oBoe paBHOBECHE B
cucTeMax KHUJIKOCTb —T1ap.

1.20

Jlabopamopnas paboma 5
«M3yueHue mporecca BaKyyMHO-
CyOJIMMAIIMOHHOM CYIIIKU PACTBOPOB U
CYCIEH3UHIN

121

[Tpunun pextuduxanuu. Paboune
JIMHUU Tpoliecca peKTHPHUKAIHIH.
Pextudukanyss MHOTOKOMITOHEHTHBIX
cmeceil. Termnmooii 6ananc nmporecca
pextudukanun. [[puHIUIMaTBEHBIE
cxema Ipolecca peKTupukanuu.
Paznenenue cmecen.

1.22

Cemunapckoe 3auamue
«BrImapuBanue»

1.23

Okcrpakuus. O0Imue CBeACHHUS.
PaBHOBecus B mporeccax
AKCTpaKIMU. MartepranbHbIi OanaHc
sKcTpakiuu. Kunernueckue
3aKOHOMEPHOCTH IIpolecca
skcTpakuuu. [IpyHIMnansHele
CXEMBI IIPOLECCA IKCTPAKLIUH.

1.25

YMmepennoe oxnaxaeHue. OCHOBHbIE




noJsiockeHus. OXJaxaeHue npu
anrabaTHIeCKOM PaCIIMPEHHUH.
YMepeHHOE OXJIaXKICHHE.

1.26

Cemunapckoe 3anamue « OCHOBHOU
KMHETUYECKUI 3aKOH Maccormepe-
nauu. MonuuipoBaHHbIC
ypaBHeHuUs1 Maccoriepenaun. CpemHsist
JBUKYIIAsT CHIIA.

1.27

TeopuTtHueckre OCHOBBI U CIIOCOOBI
CylIKu. MarepuanbHbIi U TEIJI0BOM
OaJlaHChl CYILIKH.

1.29

Kuneruka cyuiku. [[punimnuansabie
CXEMBI IPOLIECCOB CYILIKH.
Cyb6nuMmarnusi.

1.30

Cemunapckoe 3ansimue «PaBHOBecue
B TIporieccax peKTu(dukanuu.
MarepuanbsHblid OamaHcy.

131

AncopOuumst. O0mue cBeeHus.
MartepuanbHblii 6ajlaHC IPOIIECCOB
agcopbumu. Kunernka nporeccos
ancop6umu. Cxembl aJCOPOLIMOHHBIX
IPIIECCOB

1.33

Kpucrammmsanus. O0miue cBeacHusI.
XapakTepucTruKa KpUCTaJlJIOB U
CIOCOOBI MPOBEICHHUS MTPOIIECCOB
KpucTaUIM3auy. MaTeprualibHbIA U
TEIJIOBOM OaaHChl KPUCTAILTU3AIINY.
Kunernka nporiecca KpucTauin3aium.

1.34

Cemunapckoe 3anamue «Cylikay.

1.35

ITporeccsl MeMOpaHHOTO pa3/ieNieHUs
cMmecel. KnneTuka rmpoueccos
MeMOPaHHOTO pa3/ieleHusl cCMeceH.
MexaHu4yeckue mporecchl.
Knaccuduxarus u3sMenb4eHHbIX
MaTepHasoB.

1.36

Jlabopamopnas paboma (3alInThI)

Hroro

180

36

36

18

90

3.3  ConepxaHue THCHMIIIHHBI

BBenenue

Hcropuyeckas cmpaBka, MpeaMeT, 3a1a4ul U poib Kypca. Kimaccuduxammss oCHOBHBIX
MPOLIECCOB OMOXUMUYECKON TEXHOJIOTHH.

Kunernueckne 3aKOHOMECPHOCTHU OCHOBHBIX TCXHOJIOT'MYCCKUX ITPOLIECCOB.

Y HENIPEPBIBHBIE MTPOLIECCHI.

Teopus nogoOus.

[Tepnognueckue

HpI/IMCHCHHe MCTOHOB TCOpUHN HOIIO6I/ISI K U3YUYCHUIO OMOXMMHUYCCKUX TEXHOJIOTHYECKUX

TIPOIIECCOB.
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Merton aHanuza pa3MepHOCTEH MPHU N3y4eHUH OMOXUMHUYECKHX TEXHOJOTHUECKUX MPOIIECCOB.

I'napomMexaHHYeCKHe MPOECCHI

OCHOBHEBIE THAPOMEXAHUYECCKHE ITPOLECCHI. KJ'IaCCI/I(bI/IKaI_II/IH KUAKUX HCOOHOPOJIHBIX CUCTCM
U TUAPOMEXAHNYCCKUX ITPOLECCOB. MaTepHaﬂBHBII;'I OanaHc THAPOMEXAHUYCCKHX ITPOLIECCOB.

PuiabTpOBaHME
OCHOBHOW KMHETHYECKUH 3aKOH (GuiubTpoBaHus. OUIbTpOBaHHE MO ICHCTBUEM Tepenaaa
nasneHuit. LlenTpobexxHoe PUIIbTpOBaAHMSL.

Ocaknenue
Kunerunka ocaxxeHust. [ paBUTallmOHHOE OCAXKIICHUE.
Ocaxenue 1moj AecTBUEM HEHTPOOCKHOMN CHJIBI.
OtcTroiiHoe eHTpoQyTupOBaHHE.
Kunetnka eHTpoOeXHOT0 OCaXKICHUSI.
LukoHHBIN TTpoLECC.
OcaxieHue 1Mo JeHCTBUEM JICKTPUIECKOTO OIS
DNeKTpooUncTKA ra30B. KHHETHKA 3IEKTPO OUMCTKH Ta30B.

l'[epeMeumBalme H IICEBA00KMKCHUC
[lepemernnBanue B )KUJKUX Cpeax, 00JaCTH IPUMEHEHUS 1 OCHOBHBIE XapaKTEPUCTUKH.
[IceBnooXkMKkeHNE OCHOBHBIE MOHATHS, 00JIaCTh MPUMEHEHUSI.

TenioBble NpoLeCcChHI
OOmiast XxapakTepucTUKa TEIUIOBBIX IMpoLEccoB. TemaonpoBogHOCTh. TennaoBoe H3IydeHHe.
KonBekTuBHbIl TeruooOMeH. Temnonepegaya MNpH  M3MEHEHHMHM  arperaTHOro  COCTOSIHUS.
Tennmonepenayva. J[Buxy1ias Cuia TEIJIOBBIX TPOLIECCOB.

HarpeBanue
OcHoBHbIE cBefieHUs1. HarpeBanue BOJSIHBIM MapoM («OCTPBIM» M «riayxum»). HarpeBanue
TOIIOYHBIMH TI'a3aMU. HarpeBaHI/Ie KUAKUMU W TBEPABIMU HPOMCKYTOYHBIMU TCIIJIOHOCUTCIISIMUA.
HarpeBanue ay1eKTpU4eCKUM TOKOM.

KonpeHncanus 1 oxJa:KaeHue
HOBCpXHOCTHaH KOHACHCAIIA U KOHACHCAIIUuA CMCILICHUEM. OXJIa)KI[eHI/IC BOI[Oﬁ " BO31yXOM.

BeinmapuBanue
[IpocToe 1 MHOrOKpaTHOE BblapuBaHue. MaTepuaabHbIA U TEIJIOBOM OataHc.

OcCHOBHBIE MACCOOOMEHHBIE MPOLECCHI OMOXUMHUYECKOU TEXHOJIOTHH
MaCCOO6MeHHBIC IMpONeCCChbl, OCHOBHBLIC IIOHATHA, HA3HAYCHHUC, OCO6CHHOCTI/I. OCHOBHOC
YpaBHCHHEC MacCcCoIepepecaavu. MaTepI/IaJILHBIﬁ 6aJ1ch MaCCOO6MeHHLIX mponeccoB. I[BI/I)KYIJ_IEUI
CHUJIa MaCCOOOMEHHBIX MPoIeccOB. MoanpUIIMpOBaHHOE YPAaBHEHHE MAaCCOIIEPEIauH.
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OcHoOBHBIE 3aKOHBI Maccorepeaaud. Maccomepenada B CUCTeMax C TBEpJou (a3oi
(MacconpoBOAHOCTH).

AOcopOums u pekTuGUKALUS
AGcop6brus u pextudukanys. O6mactu npuMeHeHus. PaBHoBecre B cUCTeMaXx )KHIKOCTh —Tas3.
MarepuanbHbli OajlaHC U KHHETHYECKUE 3aKOHOMEpHOCTH abcopOiuu. da3zoBoe paBHOBECHE
B CHCTEME JKUIKOCTh-Ta3.
[Mpuamun pektudukammu. Paboume nuHMM mporecca pekTudukanun. Pextudukanms
MHOTOKOMIIOHEHTHBIX cMecell. TermmoBoi Oananc nporecca peKTHPUKAIHH.
[TpuHIIMTIMATEHBIE CXEMBI TTporiecca pekTudukanuu. Pa3nenenue cmeceit.
IKCTPpAKIMS
OOmme cBenenusi. PaBHOBecme B Ipoleccax dSKCTpakIuMu. MaTtepualbHblii  OanaHc
SKCTpakiuu. KuHeTHueckne 3aKOHOMEPHOCTH IPOIecca IKCTpakiuu. [IpMHIMIHATBHBIE CXEMbI
MIPOBEICHUS TIPOIIecca SKCTPAKIIHH.

YMepeﬂnoe OXJIAXKICHUC
OcHoBHbIe TIONOXKeHUA. OXJTaxIeHne Npu aanabaTUuecKOM pacIIupEeHUU. Y MEpEeHHOE
OXJIaKICHUE.
Cyuka
Teopetnueckrue OCHOBBI M CIOCOOBI CYIIKHM. MaTepualbHbI U TEIUIOBOM OajaHC CYIIKH.
Kunernka cymku. [IpyHIMIMansHble CXeMblI IIPOLECCOB CYLIKH.
CyOnumanusi.

Ancopouus
OOmume cBeaeHus. MartepuanbHblii O6anaHc ajncopOumu. Kunetnka mporecca ajacopOuuu.
CxeMmsbl a/IcOpOLIMOHHBIX MTPOLIECCOB.

Kpucramnusanus

O6mme cBeneHus. XapaKTePUCTUKA KPUCTAUIOB M CIOCOOBI MPOBEACHHS IPOIIECCOB
KpUCTa/UTM3anuu. MarepraabHbli M TEIUIOBOM OajaHChl KpucCTauM3anuu. KuHeTHka mporecca
KPHUCTAJUTU3AIHH.

MemOpaHHbIe POLECCHI
[Ipoueccel MemOpanHoOro pa3aenenus cmeceil. Kunetnka MeMOpaHHOTO pa3/ieleHHs CMecel.

MexaHnuyeckue npouecchbl
Mexanndeckue IPpOLCCCHI. KJ'IaCCI/I(bI/IKaLII/IH HU3MCJIBYCHHBIX MaTCPUAJIOB.

34  TemaTrnka ceMMHAPCKUX/MPAKTHYECKUX U JJA0OPATOPHBIX 3aHATHIA

3.4.1. CeMuHapCKUE/TIPAKTUIECKUE 3aHATHS

1. Tlocrpoenue Touek u mporeccos B |-d-nuarpamme
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Pacuer npouecccoB Teroodmena B |-d-auarpamme
Pacuer nporecccoB maccooOMeHa B |-d-muarpamme
Pacuer nporecccoB cmemmBanus B |-d-auarpamme

PacueTsl kmumMaTryeckoro o0opya0BaHus

3.4.2. JlaGoparopHble 3aHATHS

JlabopatopHas paborta 1 «IKCIepUMEHTATBHOE ONPE/ICIICHIE BA3KOCTH CPEIIbI»
JlaGopatopHas pabora 2 «/3yueHue nporecca TUCeprupoBaHus pacTBOPOB U CYCIIEH3UI»
JlaboparopHuas pabota 3 «OnpeeneHne 0OCTaTOYHON BIaKHOCTH

JlaboparopHas padora 4 «Onpenenenue koddduimenta Jxoymnsa-Tomcona st ra3oBy»
JlaboparopHas pabota 5 «M3ydeHue npoiecca BaKyyMHO-CYOIUMAIIHOHHOM CYIITKA

pPacTBOPOB U CYCIIEH3UUID

35 Temarnka KypcoBbIX IPOEKTOB (KYPCOBBIX patoT)

Pazgen kypca

OcHoBHbBIE PoLECCHl TEXHOJTOTHYECKHX CXeM
peKoOMeHyeMble HA KOHCTPYKTHBHYIO pa3padoTKy

rI/II[pOMeXaHI/I‘leCKI/Ie
IIPpOLCCChI

TunoBas CXEMa, OCHOBHBIC CTaAU U PCAINIYIOIINEC
IIpOLICCChI B OHMOXHMMHUYECKHX IMPpOU3BOJACTBAX.

TenoBble MPOLIECCHI

TumoBas CXE€Ma, OCHOBHBIC CTa/IMU U PCAIU3YIOIIHNC IPOLECCCHI B
OHOXHMHMUECKUX MNpoOnU3BOACTBAX.

MaccooOMeHHbIe
(1 dy3noHHBIE) pOLIECCH

TurmoBas CXE€Ma, OCHOBHBIC CTa/IMU U PCAIM3YIOIINC IPOLECCCHI B
OHOXHMMHMUECKUX MNpOU3BOACTB.
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BcnomorarenbHble anmnaparsl:
barapelinble IUKIIOHBI
['maponuKIIoHbI
I'a30:kMIKOCTHBIE CemapaTopbl
OTCTOMHMKY HETIPEPHIBHOT'O AEHCTBUS
[Tbu1eBBIE IEHTPOOEKHBIE CEMAPaATOPHI
barapeiinbie GuiabTpHI
OneKkTpoGHIBTPHI
KonzaeHcaTopbl IOBEpXHOCTHOIO TUIIA
KonneHcaropsl cmenieHus
TernnooOMeHHUKH pa3IMYHOTO THIA (XOJIO0ANIBHUKY, TOJ0OIPEBATEIN, UCIIAPUTENN U T.]1.)

4. Y4eOHO-MeTOAMUYECKOe U HH(POPMAIHOHHOE O0ecTieYeHne

41  HopmatusHble 1okyMeHTbI 1 [OCTbI
HET

42  OcHoBHasi IuTEpaTypa
1. AnuykoBckas, E. B. [Ipoueccsl u anmapatsl XUMAYECKOW TEXHOJIOTHH :

yuebHoe nocodue / E. B. Slnuykosckas. — Upkyrck : UPHUTY, 2021. — 118 ¢c. —
Texcer : anexTpoHHsbI // JIanb : anekTpoHHO-0MOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/325196 (narta obparenus: 31.08.2023). — Pesxxum
J0CTyMa: ISl aBTOPU3. MOJIb30BaTENIEH.

43  JlonosHUTEIbHAS JIUTEpaTypa

1. Tapamn, 0. A. TeopeTnueckue U MPaKTUYECKHE OCHOBBI UCCIIEI0BAHMSI IPOLIECCa CYIIKH
TBEpAbIX MaTepHaiioB : yueOHoe nocodue / 0. A. Tapan, B. M. @ydaeBa. — Mocksa : PTY
MMUMPDA, 2021. — 67 c. — Tekcrt : anexTpoHHbIii // JIaHb : 3IeKTPOHHO-OMOINOTEUHAsI CHCTEMA.
— URL: https://e.lanbook.com/book/218552 (narta obparmenus: 31.08.2023). — Pexum gocryma:
JUIsL aBTOPHU3. MOJIB30BATEIEH.

2. lanstyrnunos, M. . OcHOBBI IPOEKTUPOBAHUS, TEXHOJIOTUU U HKCIUTyaTaI[UH
XMMHUYECKHX MPOU3BOJCTB | yueOHoe nmocoodue / U. U. T'ansyrnunoB. — Upkyrck : UPHUTY,
2021. — 188 c.— ISBN 978-5-8038-1668-3. — Tekcr : anexktpouusiii // JIaHb : 371eKTpOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/325343 (nara oOpamenus:
31.08.2023). — Pesxum mocTyma: i aBTOPH3. MOJIb30BaTEEH.

44  DaexkTpoHHBbIE 00pa3oBaTe/IbHbIE PeCypChl
1. OCHOBBI TEXHOJIOTUYECKUX MPOLIECCOB

https://online.mospolytech.ru/course/view.php?id=10617



https://e.lanbook.com/book/325196
https://e.lanbook.com/book/218552
https://e.lanbook.com/book/325343
https://online.mospolytech.ru/course/view.php?id=10617

14

45  JIMueH3HOHHOE U CBOOOJAHO  pacmpocTpaHsieMoe NMpOrpaMMHoOe
odecneueHue
HCT

46  CoBpeMeHHbIe npodeccHOHATBHBbIE 0a3bl JAHHBIX M HHGOPMALIMOHHbIE

CIIPaBOYHBbIC CUCTEMBI
HET

HuTepHeT-pecypchl BKIIOYAIOT JOCTYH K 3JIEKTPOHHBIM OMOJIMOTEKaM
yauBepceuteta (http://elib.mgup; http://lib.mami.ru/lib/content/elektronyy-
katalog), x 2;71eKTpOHHBIM KaTaIoraM BY30BCKHX OHOJIHOTEK U KPYITHEHIIIIX
ouoimorex Mockss (http://window.edu.ru).

d. MarepuajibHO-TEXHHYECKOEe odecreyeHmne

JICKIIMOHHBIE W TIPAaKTUYECKHWE 3aHATHS W JabopaTropHble pPabOTHI MPOBOIATCS B
CHEIHATM3UPOBAHHBIX aynuTopusax kadeapsl AB2214 u AB2103, ocHaIIEHHBIX COOTBETCTBYIOIIUM
UCIBITATEIbHBIM CTEHIOBBIM 000PYJIOBaHHUEM, IJIAKaTaMH, HATYPHBIMU O00pa3liamMu y3JI0B, JeTalel
MaIlIH.

[Ipu xadenpe paboTaeT KOHCYJIbTAIMOHHO-BBIYUCIUTENBHBIM Kiacce AB2209 s
CaMOCTOSITENTLHOM pPa0OThI, OCHAIICHHBIH KOMIIBIOTEPAMH C COOTBETCTBYIOIIUM PACUETHBIM H
rpaduyecKuM IpOrpaMMHBIM 00€CIIEYEHUEM.

6. Meroaunyeckue peKoMeHIANUN

6.1 MeToanuecKue peKOMEeHIAIUM /1JIsl PeNnoaaBaTeisi N0 OPraHu3aun
o0yueHust
OCHOBHBIM TPeOOBAaHUEM K HPEMOIABAHHUIO TUCHUILIHHBI SBJISETCS TBOPUYECKHUIA, MPOOIEMHO-

JMAJIOTOBBIM MOJXOJ, MO3BOJIAIOIIMN TOBBICUTh HMHTEPEC CTYIEHTOB K COJEP)KAaHHIO y4eOHOro
Marepuaa.

OcHoBHas ¢opma M3y4eHMs M 3aKpEIUICHHs 3HAaHUM MO 3TOM AMCLUUIUIMHE — JIEKIIMOHHAaf,
nabopaTopHas M npakTuyeckas. lIpenogaBarenb NODKEH MOCIEAOBATENbHO BBIYMTATH CTYICHTAM
pAN JEeKIWi, B XOAE€ KOTOPBIX CIEAYET COCPEAOTOYMTh BHUMAHME HA KIFOUEBBIX MOMEHTax
KOHKPETHOTO TEOpPETUYECKOI0 Marepuajna, a TaKKe OpraHM30BaTh INPOBEJICHUE IPAKTUYECKUX
3aHATUA TakuM 00pa3oM, YTOObl AKTUBH3UPOBATh MBIIUIEHUE CTYAEHTOB, CTUMYJIUPOBATH
CaMOCTOSITENIbHOE H3BJIIEYEHHE HMMHU HEOoOXOIuMOoW HHGOpPMAlMU U3 Pa3IUYHBIX HMCTOYHUKOB,
CPAaBHUTEJBHBIM  aHAIU3 METOAOB PELICHUH, CONOCTABJICHUE IIONYYEHHBIX PE3YJBTATOB,
(OpMYIMPOBKY U apryMEHTAIIUI0 COOCTBEHHBIX B3IJIS10B HA MHOTHE CIIOPHBIE TPOOJIEMBI.

OcHOBY y4eOHBIX 3aHATUH IO IUCIMIUIMHE COCTaBJSAIOT JIeKUuMU. B mporecce oOyueHHs
CTYJCHTOB HCHOJb3YIOTCS pa3jiMyHble BUIbl YUEOHBIX 3aHATUN (ayIUTOPHBIX U BHEAYIUTOPHBIX):
JIEKLMU, CEMUHAPCKUE 3aHATHS, JabopaTopHble padoThl KOHCYIbTAlUU U T.1. Ha mepBom 3aHsATHH 110
JTaHHOW y4eOHOHM NHCUUIUIMHE HEeO0OXOJUMO O3HAKOMHUTH CTYIEHTOB C MOPSAIKOM €€ M3YYEHHS,


http://elib.mgup/
http://elibrary.ru/
http://window.edu.ru/
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PacKpBITh MECTO U POJIb JUCLHUIUIMHBI B CUCTEME HAayK, €€ IMPAKTUYECKOE 3HAYCHUE, JOBECTH JI0
CTY/IEHTOB TpeOOBaHUs Kadeapbl, OTBETUTH Ha BOIPOCHI.

B xone JeKIMOHHOTO 3aHATHS MPENoJaBaTellb JOJDKEH Ha3BaTh TEMY, y4eOHBIE BOMPOCHI,
03HAaKOMUTb CTYJIEHTOB C IIEPEUYHEM OCHOBHOW U JOIIOJIHUTEIBHON JIUTEPATYPHI 10 TEME 3aHATHS.

Bo BcrynuTenbHOM 9acTH JEKIUM 00OCHOBAaTh MECTO M POJIb M3y4yaeMOH TeMbl B Yy4eOHOH
JUCLMIUIMHE, PACKPBITh €€ IPAaKTHYECKOe 3HadeHWe. Eciau 4uraercs He IepBas JEKLUsA, TO
HE00XO0AMMO YBA3aThb €€ TEMY C NPEeAbIAYIIEH, He HapylIas JIOTUKU U3JI0’KeHHsI ydeOHOro MaTepuana.
Jlekuuio ciefyeT HauuHaTh, TOJIBKO YETKO 0003HAYMB €€ XapakTep, TeMy U Kpyr Te€X BOIPOCOB,
KOTOpbIE B €€ X0/1e OylyT pacCCMOTPEHBI.

B oOCHOBHOM wacTu JIeKLMH CJEIyeT pacKpbIThb COJEpKaHUE Y4eOHBIX BOIPOCOB,
AKIICHTUPOBATh BHUMAHUE CTYIEHTOB Ha OCHOBHBIX KaTeropusx, SBICHUAX M IpoLeccax,
0COOEHHOCTSIX UX MPOTEeKaHus. PacKpbIBaTh CYIIHOCTh M COJEPKAHHE PA3TUYHBIX TOUYEK 3PCHUS U
HAyYHBIX TIOAXOJIOB K OOBACHEHHIO TeX WM WHBIX SBIeHWH u mponeccoB. Cruemyer
apryMEHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO TO3HIMIO IO CIIOPHBIM TEOPETHYECKHM BOIIPOCAM.
[IpuBonuTe mpuMepsl. 3afaBaThb IO XOAY H3JIOKEHUS JIEKLIMOHHOIO MaTepuajla PUTOPUYECKHE
BOIPOCHI U CaMOMy JaBaTb Ha HHUX OTBET. JTO CHOCOOCTBYET AaKTMBM3ALlUU MBICIUTEIBbHOM
JEATEIIBHOCTH CTYIEHTOB, IOBBIILIEHUIO WX BHUMAaHUS M HMHTEpeca K MaTepualy JIEKLHH, €€
cogepxkanuto. IlpernonaBaTens NOKEH PYKOBOIAUTH pabOTOM CTYAEHTOB IO KOHCHEKTHPOBAHUIO
JEKIIMOHHOTO MaTepuala, MOAYEPKUBATh HEOOXOJUMOCTh OTPAKEHHsSI B KOHCIIEKTAaX OCHOBHBIX
[I0JIOKEHUH M3y4aeMOil TeMbl, 0CO00 BbIEISAS KATErOPUITHBIN anmnapar.

B 3axmounTensHON 9acTh JEKIMH HEOOXOAMMO CPOPMYIMPOBATH OOIIKME BBIBOJIBI MO TEME,
PacKpBIBAIOIIUE COIEPIKAHIE BCEX BOIPOCOB, OCTABICHHBIX B JIEKIUU. OOBSBUTH IUIAaH OUYEPEIHOTO
CEMHUHApCKOro WM JabOpaTOPHOrO 3aHATHUS, JaTh KpaTKHe PpEKOMEHJAlMU 10 TOATOTOBKE
CTY/IEHTOB K CEMHUHapy WU JlabopartopHoil pabore. OmnpenenuTs MECTO M BpeMsl KOHCYJIbTallUU
CTY/IEHTaM, MOXEJaBIIUM BBICTYIHTh Ha CEMHMHAape C JOKJIaJaMH U pedeparaMu MO aKTyaJbHBIM
BOIPOCaM 00CYXJIa€MOM TEMBI.

[lenbp mpakTHUeCKUX M J1aOOpAaTOPHBIX 3aHATUN - 00ECIEYUTh KOHTPOJb YCBOEHHUS y4eOHOTrOo
MaTepuasa CTyIeHTaMH, paclllipeHue U yriyOaeHue 3HaHU|, MOJIyYeHHbIX MU Ha JIEKIUSAX U B X0/I€
camocTosITeNbHOM paboThl. IloBbllieHre 3(PPEKTUBHOCTH MNPAKTUYECKUX 3aHATUN JOCTUTAETCA
MOCPEJICTBOM CO3JAaHUS TBOPYECKOM OOCTAaHOBKH, paclOJIaralolleil CTYAEHTOB K BBICKA3bIBAHHIO
COOCTBEHHBIX B3IJISIOB U CYXKICHHM MO 00CYKJaeMbIM BOIIpOCaM, >KEJIAaHUI0 Yy CTYAEHTOB
nopaboTaTh y JOCKH MPH PEIICHUH 3a/ad.

ITocne xKaxaoro JEKIUMOHHOTO, Ja0OpAaTOPHOTO M MPAKTUYECKOIO 3aHATUS CHAeNaTh
COOTBETCTBYIOIIYIO 3allMCh B JKypPHAJIaX ydeTa IOCELUIAEMOCTH 3aHATUU CTYIAEHTaMU, BBIACHUTH Y
CTapoCT Y4E€OHBIX T'PYII MPUYUHBI OTCYTCTBHS CTYJCHTOB Ha 3aHATUSAX. [[pOBOAMTH rpynmoBbie U
VHJIMBHUIyaJIbHbIE KOHCYJIBTAllUU CTYJEHTOB IO BOIIPOCAaM, BO3HUKAKOUIUM Yy CTYJECHTOB B XOJ€ MX
MOATOTOBKU K TEKYIIEH U MPOMEKYTOUHOHN aTTecTalluu 1o yueOHO! JTUCIUIUINHE, pEKOMEHI0BATh B
MOMOIIb Y4eOHbIE U ApYyTrue MaTepuabl, a TAKKE CIIPABOYHYIO JTUTEPATYPY.

6.2 MeTOI[l/I‘leCKl/Ie YKasaHusd AJ1sd oﬁyqamumxca 10 OCBOCHHIO JUCIHIUITJIMHBI
CamocrosTenbHas pa60Ta ABJIIACTCA  OJHUM U3 BHUAOB  IIOJYYCHHUA o6pa3013aH1/151

oOyuaroIuMucs ¥ HallpaBJIeHa Ha:
® [U3yYeHHE  TEOPETUYECKOr0  MaTepHhana, TOATOTOBKA K  JICKIIMOHHBIM,
71a60paTOPHBIM, CEMUHAPCKUM (MPAKTUYECKUM) 3aHATHUSIM;
® TIOATOTOBKA K 3aIIUTE TAOOPATOPHON pabOTHI;
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® [I0JrOTOBKA K 3allIUTE KypCOBON paboThI;
® [I0JrOTOBKA K TECTUPOBAHUIO C UCIOJIb30BaHNEM 00111€00pa30BaTeIbHOIO NOPTAJIA.
CamocrosiTenpHasi paboTa CTYACHTOB MPEICTABISICT COOOW BaKHEHIIee 3BEHO y4eOHOTO
mpouecca, 0e3 MpaBWIbHOM  OpraHm3anuMM  KOTOpOro  OOydaroUMiicss HE MOXeT ObITh
BBICOKOKBaIU(DUIIMPOBAHHBIM BBIITYCKHUKOM.

CTyneHT NOMHKEeH MOMHHUTB, YTO HAYMHATH CAMOCTOATENBHBIC 3aHATHS CIEAYeT C MEPBOTO
CeMeCTpa U MPOBOAUTH UX perysipHo. OueHb BaXKHO MPUIIOKHUTh MAKCUMYM YCWIIMH, BOJIU, YTOOBI
3aCTaBUTh ce0s paboTaTh ¢ MOJHON HArPY3KOH € MEPBOrO JHSL.

Kaxnplii cTyleHT AODKEH caM IUIAaHHPOBATh CBOIO CAMOCTOSATENBHYIO PabOTy, UCXOAS M3
CBOMX BO3MOXXHOCTEH M HPUOPUTETOB. DTO CTUMYJIHMPYET BBHINOJIHEHUE PAaOOTHI, co3maer Oolee
CIIOKOIHYIO 00CTaHOBKY, YTO B UTOT€ MTOJIOKUTEIHLHO CKA3bIBACTCS HA YCBOCHUH MaTepHala.

BaxHo nosHee ydyecTb 00CTOATENBCTBA CBOEH paOOThI, YSICHUTb, YTO SIBJSIETCS INIaBHBIM Ha
JAHHOM 7JTare, KaKyloo IOCJIEI0BATEIbHOCTh PadOThl BbIOpaTh, YTOOB!I BBHINOJIHUTH €€ JIYYlle U C
HaUMEHBUIMMHU 3aTpaTaMH BPEMEHU U SHEPTHH.

JUis TUI0AOTBOPHOM pabOThl HEMallOBA)KHOE 3HAYEHHE HMeeT OOCTaHOBKA, OpraHu3alus
pabouero mecra. HyxHO 100HThCs, 4TOOBI MECTO pabOTHI 1O BO3MOXKHOCTH OBUIO MOCTOSIHHBIM.
PaboTa Ha MpUBBIYHOM MecCTe JienaeT ee 6osiee MmIoJ0TBOpHON. IIpo1yKTUBHOCTD pabOThI 3aBUCUT OT
IIPaBUIBHOTO 4YEpeNOBaHUSA Tpyla M oTAbIXxa. IloaToMy Kaxable yac WM JBa CIEyeT JenaTh
nepepbiB Ha 10-15 muHyT. BBIXOAHBIE JHU Jydile TOCBATUTH AKTHBHOMY OTHBIXY, 3aHATHSAM
CIIOPTOM, MPOTYJIKAMU Ha CBEKEM BO3AyXe U T.J. Jlake MepeKoueHre ¢ OJHOTO BUIa YMCTBEHHON
paboTHI Ha APYTON MOXKET CIIY’)KUTh AaKTHBHBIM OTJIBIXOM.

CTyneHT JAOIDKeH TIOMHHUTb, 4YTO B TMpolecce OOY4YeHHs BaKHEHIIYI0 pOJIb HrpaeT
caMmocTosiTeNnbHas paboTa ¢ kKHUro. Hayuntecst pabotaTh ¢ KHUIOM — BasKHeHIIas 3a/1a4a CTyICHTA.
be3 sToro HaBbIka Oy1eT ype3BbIYAiHO TPYIHO U3y4aTh MPOrPaMMHBIN MaTepHail, U MHOTO BpEMEHU
OyzleT MOTpayeHO HepaluuoHalibHO. PaboTa ¢ KHUroW CKJIagbIBaeTCsl W3 yMEHHUS I0A00paTh
HEOO0XO/AMMBIE KHHMTH, pa3oOpaTbcs B HHUX, 3aKOHCIEKTHPOBATh, BHIOpATh IJIABHOE, YCBOUTH M
MPUMEHUTH Ha MPAKTHKE.

1. @DoH/1 OLIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISAA M OLICHNBAHUS Pe3yJIbTATOB 00yUeHHS

Jlo naThl MpOBEICHHS IIPOMEKYTOYHOM aTTECTAIIMN CTYICHT IOJKECH BBITIOJHHUTH BCE PAOOTHI,
MPeyCMOTPEHHBIE HacTosIel pabodeit mporpaMMoi JUCHUIUINHBL.
Ilepeuenp 00s3aTenbHBIX padOT, BHITIOIHIEMBIX B TEUEHUE CEMECTPa
e Kypconas pabota (KP)
e PyGexusiit konTposb (PK)
e Jlaboparopusie padotsl (JIP) (YO) (PT)
e CamocrostenbHblie paboTsl (CP)

7.2  Ilkajau KpUTEPUU OLIEHUBAHNSA Pe3yJIbTATOB 00y4eHHU s

Pe3ynbrarel 00ydeHus OLleHnBalOTCS 10 OaUIbHOM HIKae, 0aibl HAUUCISIIOTCS CTYIEHTY 10
pe3yJbTaTaM BBIIOJIHEHUS 0053aTeNIbHBIX padoT.
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Ouenka KoanuectBo 6a/110B
OTJINYHO or 81 no 100
XOpOIIIO or 61 no 80
YIIOBJIETBOPUTEIHHO ot 41 no 60
HEYIOBJICTBOPUTEIHLHO 40 u meHee

7.3  OueHo4yHbIE CpeACTBA

7.3.1. Texymumii KOHTPOIb

KoMIu1eKT KOHTPOJILHBIX 32124 /I ceMUHapcKkux 3auaTuii (C3) u
CaMoCTOsATeILHOI padoThl cTtyaeHToB (CP)

3anaya:

Onpenenutb JAuaMeTp MEXaHU3UPOBAHHOI'O OTCTOMHUKA HENPEPHIBHOIO  JeHCTBUSA
MIPOU3BOIUTEIBHOCTRIO 40 T/4 BOOHOW cCycrieH3mH, cozepxaimeid 5% (Macc.) 4acThIl mecka ¢
mw1oTHOCTEI0 2600 kr/M°. HamMenbmmii quamerp yacTui 8 MkM. OCakIeHHE OCYIIECTBIISETCS B
NaMHHApHOM pekume. JuHamudeckas BazkocTs Boasl — 107 ITa-c.

3amaga:

OnpeaenuTb MaKCUMaJIbHYIO CKOPOCTh OCAKJEHHsI TBEPJBIX YACTUIl AUAMETPOM 2 MKM B
oTcToitHo# nentpudyre. [lnotHocTs sxuakocTH 1000 kr/m®. JluHaMudeckuii K0d(hOUIHEHT BA3KOCTH
sxuaxocty 1-107 IMa-c, mnoTHOCTH TBepabIX yacTui 2500 kr/m3, muamerp poTopa neHTpudyru paseH
1 M, yacToTa BpareHus potopa n = 3,6 ¢ 1. PesxuM ocaxieHns — TaMUHAPHBIIA.

Bo ckonbko pa3 ObicTpee MPOM3OWIET OCaXKJEHUE JAHHBIX YaCTHUI] B LIEHTpU(Yre, YeEM B
OTCTONMHUKE?

3anaua:

OnpenenuTs MacCOBYIO TPOU3BOAMTEIBHOCTh 110 CYCIIEH3WH, (QWIBTPATy H OCAJAKY
¢bunbTpyromed HEHTPUPYTH NEepUOJAUYECKOT0 ACUCTBUS 3a LUK (OJHY 3arpy3Ky) M paccuuTaTh
LEeHTPOOSXKHBIN (akTop (dakTop pasaenenus). Pazmeps! Oapabana nentpudyru: auamerp 800 MM,
BHYTpeHHHIT nuameTp 60opTta 400 MM, BeicoTa 600 Mm. [TnoTHOCTS cycnensun 1300 kr/m®. CkopocTs
Bpatenus 800 06/mun. Kontentpanus tBepaoit ¢assl B cycnienzuu 40% (macc.), BIaKHOCTb Ocaika
30% (macc.).

3amaga:

Onpenenuth MaccoBblii M OOBEMHBIM Pacxoj] OCBETICHHOM KHMJIKOCTH M OCajJKa IpH
orcranBanuu 100 T/4 BogHOU cycmeH3uH, comepkarmiei 5% (Macc.) 4acTUIl TIeCKa C TIIOTHOCTHIO
2600 kr/m®. KonuenTpanus gactuil B ocanke — 60% (Macc.), OCBETIEHHAs KUIKOCTh HE COJEPIKUT
TBEPJIBIX YACTHII.

3amaya:

Onpenenuts CpeAHIOI OOBEMHYIO TPOM3BOIUTEIHFHOCT PAMHOTO (HIBTP-TIpecca o
¢unbTpary, umetromiero 40 pam pasmepom 1000x1000x40 mm kaxxnas. Koneunslii nepenasa gaBieHus
npu ¢punsTposanuu AP = 0,6 MITa. ConpoTusnenue ¢punpTpyromeii neperopoaku Ry = 3-108 H-c/m2,
VienbHoe conpoTusienue ocazka 3,6-101 H-c/m*. Otnomenune o6bema ocazika k 00beMy puIbTpara
0,2. Bpems BcmoMoraresbHbIX ONepaliii U IPOMBIBKE B CyMMe cOCTaBisieT 30 MUHYT.

3anava:
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[TpousBonuTensHOCTh OapabanHoro BakyyM-puiusTpa 400 Kr/d BOJHOH CyCHEH3HH,
comepxamieit 12% (macc.) TBepmoit dassl ¢ mroTHOCTHIO 2200 Kr/M°. BnakHOCTH MOTy4eHHOTO
ocagka 20% (Mmacc.), a comepkanue TBepaoi ¢aser B Quubrpare 0,05% (macc.). Onpenenuthb
MIPOU3BOIUTEILHOCTD (PUIIBTPA 10 OCAAKY U (QUIBTPATY.

3amaua:

Onpenenutsh quameTp IUKIOHA, B KOTOPOM ouuiiaercs ot mbuid 300 Kr/4 IbIMOBBIX ra3oB.
Kosdunuent conpotupnenns nuknona £=105, ornomenue Ap/pr =750 M?/c?. TINOTHOCTb IHIMOBBIX
razoB pr = 1,2 kr/m° .

3agava:

Paccuurtars ymciio 3meMeHToB 0aTapeiHOro HUKJIOHA, TPpeIHa3HauYeHHOro /it o4ucTku 7800
M%/4 raza ot neut. Ilepenas napienus Ha ukiIoHe paseH 400 I1a. KosdHIMEHT rHApaBInIecKoro
COHpSOTI/IBJIeHI/ISI anementa & = 90. lmamerp anementa paBeH 150 mm. [InotHocTh Ta3a paBna 0,6
KI/M>.

3amaua;

OnpenenuTb WHTEHCUBHOCTh IEPEMEUIMBAHHUA M  MOILHOCTh, IOTPeOIsIeMyl0 IpHU
nepemermuBanuu 250 1 cpeapl Memankor guamerpoM 200 M, €ciii 4ruciao 00OpOTOB MEIIAJIKH N =
600 00/MHUH., TIOTHOCTh IlepeMenuBaeMoii cpeasl pasHa 1000 kr/m°, a kpuTepuii MOIHOCTH
Menranku (MmoaudunrpoBanHbiil kpurepuii Jitnepa) Kn = 10.

3anava:

Temnepatypa xunkoctu B Termooomennuke 83°C, Temmeparypa HapysxkHoro Bozayxa 20°C.
TonmuHa cTeHKH TermnooOMeHHHMKa 20 MM, TOJINMHA CJI0SA TEIUIOBOM H30aamuud 50 mMM.
TemmonpoBonHocTs crenku 4 Br/m-rpan. Koadduiment Termoorjaum oT )KUAKOCTH K BHYTPEHHEH
crenke anmapara coctaBisier 100 Br/m-rpaz, a OT MOBEpXHOCTH U30JIALUHU K HAPY)KHOMY BO3IYXY
20 Br/m-rpaa. Onpenenuts TEpMUUECKOE COPOTUBIIEHUE TEIUIONEepeadt, INIOTHOCTh TEIJIOBOIO
[IOTOKA, Pa3HOCTh TEMIEpaTyp MEX/ly BHEIIHUM CJIOEM H30JISLUU U HApY>KHBIM BO3/1YXOM.

3anaua:

Onpenenuts pacxoj rperomero napa (nasienue 0,4 MIla) u moBepXHOCTh TeIIOOOMEHa
TnojiorpeBartenisa, B KoTopoM Harpesaercsas 1200 kr/u cmecu stanona u Bogsl ot 10°C mo 80°C,
TeroeMkocTh cMecH 3,4 kJx/kr-rpan. Kosdounuent rennonepeaayun 700 Br/m-rpan.

3anaya:

Boasnoii nap B konuuectBe 8000 xr/u mpu Bakyyme 0,07 Mlla konaeHcupyercs BoJoil B
KOHJIeHcaTope cMelleHus ¢ OapomeTpuueckoil Tpyooil. HauanbHast TeMnepaTypa moaaBaeMoi BOAbI
12 °C. Temmeparypa cmecu konmeHcaTa u Boasl Ha 8°C Hmke TemmepaTyphl mapa. OHpenenuTh
pacxo]1 OXJIaXJ1aroIiel BOJbI U BBICOTY T'MIPABIMYECKOr0 3aTBOpa B OapoMeTpHUIecKoil Tpyoe.

3anaya:

B onHokoprycHoit BeimapHO# yctaHoBke ynapuaetcst 10000 kr/u BoxHoro pactsopa KOH
OT HavaJbHOW KoHIeHTpauuu 4% (macc.) 10 koHeuHor — 36% (macc.) mpu gasienuun 0,02 Mlla.
Haiitu konmyecTBO ymapuBaeMOW BOABI W MOJIE3HYIO PAa3HOCTh TEMIEPATyp, €CJIH JaBJICHUE
rpetoriero napa 0,3 MIla. Bennunna TemnepaTypHbIX MOTEPh 3a CYET MHAPOCTATUYECKOTO A deKTa
6°C, dpusuko-xummueckoit nenpeccnu 20°C.

3anava:

B Beimmapnom anmnapare noj nasienuem 0,02 MIla ynapusaetcs 7000 kr/4 BogHOTO pacTBOopa
NaOH ot navanbHOM KoHIeHTpanuu Xx = 6% (Mmacc.) 10 Xi= 30% (macc.). [laBineHue rperomnero
mapa 0,4 MITa. OnpeieuTh TTOBEPXHOCTH TEIII00OMEHA, €CITH CyMMa TeMIepaTypHbIx moteps 18°C,
a Kkod(pUIMEHT Temlonmepenaun oT mapa K pactBopy 900 Br/m?rpan. TemoBble MoTepu He
yuuThIBaTh, [Ipu pacyere TemIoBON Harpy3Kd CUUTATh, CTO TEIUIO TPEIOLIETO Mapa pacXoiyeTcs
TOJIBKO Ha 00pa3oBaHKe BTOPUYHOTO Iapa.

3anaua:

B TpexkopirycHO# BakyyM-BhITIapHO# ycTaHoBKe ynapuaeTcst 900 kr/g BogHOTO pacTBOpa

KOH ot konuentpaunu 4% (macc.) 1o 36% (macc.). OcraTounoe aaBienue B konaeHcatope 0,02
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Mlla, naBnenue rpetouiero napa 0,8 MIla. OnpenenuTs KOIMYECTBO BHITAPEHHOM BOABI U MOJIE3HYIO
Pa3HOCTb TEMIIEPATYp, €CIIU CyMMa BCEX TeMIIepaTypPHBIX MOTEPh PaBHA: 33 CUET T’UAPOCTATUYECKOTO
s¢dexra B Kopmycax — 12,5°C, 3a cuet ruaponuHamMudeckoii nenpeccun -3°C, GpU3NKO-XUMIYIECKOH
JETPECCHUH - 23°C.

3agava:

Onpenenuth pacxo]] CEPHOM KUCIOTHI JIJs OCYIIKH BO3[yXa MHpU CIEAYIOUIMX JIaHHBIX.
[IpousBoauTensHOCTh ckpy66epa 500 M3/4 (cumTas Ha CyXO BO3MYX NPH HOPMATBHBIX YCIOBHSAX).
HavansHoe conepskanue Biaru B Bozayxe 0,016 kr/kr cyxoro Bo3ayxa, KOHEYHOE COACpKAHUE BIIaTH
B Bo3ayxe 0,006 kr/kr cyxoro Bo3zmyxa. HauambHoe copepkanue Boabl B kucioTe 0, 6 Kr/kr
MOHOTHJIpaTa, KOHEYHOE cojepxanue — 1,4 Kr/kr MoHoruapara. Ocymika BO3AyXa MPOU3BOIUTCS
npu arMochepHOM HaBieHun. ITnotHocTh Bo3myxa — 1,29 kr/m°.

3agaua:

UYepes npoTuBoTOUHBIN abcopbep mpomyckaroT 3000 kr/uac Bo3ayxa, coaepskariero 0,06 kr
arie-ToHa/Kr nHepTHoU yacTtu. KoHIleHTpaius alieToHa B Bo3ayxe Ha Beixoje u3 abcopoepa — 0,01 kr
alleToHa Ha KT MHEPTHOW yacTh. M3Bnedenue arerona mpomsBoautcs 9000 Kr/gac 4uCTON BOJIBI.
Haiitu nBwxymiyro cuiry mporecca aOcopOLuuM, ecid ypaBHEHHE JIMHUU PAaBHOBECUS Vp = 2:-X.
PaGouyro 1 paBHOBECHYIO JTUHUH H300Pa3UTh HA AHArPAMME ) — X.

3anava:

Paccuurtars yncno equHUI] IepeHoca B Mpolecce MPsIMOTOYHON abcopOIMK aleToHa BOJOU
npu yciouu: xy = 0; yy = 0,06 krmonbPB/krmons uH.HOC. OTHOIIEHHE TOTOKOB L/G = 2, ypaBHeHuUe
TUHUM paBHOBecus yp, = 1,68-x. Koneunas koHueHTpauusi anetoHa B Boae Xx = 0,0115
krmonbPB/krmons uH.HOC.

3anava:

Paccuntate cpemHIO0 ABWKYIIYIO cully Ay, A8 TPOTHBOTOYHOTO  Ipoliecca
Maccorepeiayd, B KOTOPOM JIMHUSI PAaBHOBECHUS BhIpaXkaeTcs ypaBHEHUEM Vp = 1,35-x; xy = 0; X =
0,02 krmonws/krmons; L/G = 2,35; y. = 0,03 xrmonb/krmoiib. Pabouyro ¥ paBHOBECHYIO JIMHUH
M300pa3uTh HA AUATPAMME J—X.

3amaga:

Paccuntate Kkod(hdumenTsl Maccomepenaun:  Ky[Krmoms/(M%/d4ac-KrMONB/KIMONB)] |

Ky[Krmoums/(M%/qac-KrMOIb/KIMOIb ] 1S TIpoliecca, B KOTOPOM KOA((GUITMEHTH MACCOOTAAYH UMEIOT

clenyromme 3HadeHHs: Py = 0,28 [krmomw/(M?/gac-krmomb/krmMons] u o Px = 0,28
[KrMOJIB/(M2/9ac-KTMOJIE/KIMOIB |, 3 YpaBHEHHE THHUY PaBHOBECHs UMeeT BUA yp = 1,02-x.
3anava:

B pextu¢ukanoHHON KOJIOHHE HEMPEPHIBHOTO JEUCTBUS Pa3AesieTcsl CMECh 3TaHOI-BOJA.
Ucxomnas cmech comepxut 10%(Macc.) stanona, muctwmisat - 90%(macce.) staHona, KyOoBas
KUAkocTh - 2%(macc.) srtaHona. [IpousBonurenbHOCTh ycTaHoBKM1000 Kr/gac agucTHLIATA.
Omnpenenuth KOJIMYeCTBA KyOOBOM JKMIKOCTH M HCXOJHOW CMECH, a TaKKe KOJIMYECTBO IApOB,
MOCTYHAIOUINX B JieduierMarop rnpu ¢pierMoBoM vuciie paBHoM 0,2.

3agaua:

OnpenenuTbs KOJUYECTBO JUCTHIUIATA U KyOOBOTO OCTaTKa, MOJYYEHHBIX NMPH Pa3/ieleHUun
2000 kr/gac cMecu 3TaHON-BoAa. KoOHIleHTpalus »TaHOJa B HUCXOMHOW cMmecH - 25%(Macc.), B
muctuiuisTe - 92%(macc.) u kyooBom ocratke — 1,5%(macc.).

3anava:

Onpenenuth Kakoe KOJIMYECTBO (B KI/4) UCXOAHOM CMECH MOAAETCSA B PEKTHPHUKAIMOHHYIO
KoJIOHHY AuaMeTpoM 800 MM, eciii U3 KOJOHHBI BRIBOAUTCS 3 T/4ac KyOoBoi sxuakoctu. CKOpocTh
MapoB B CBOOOJHOM CEUYEHHUHU B BepXHEW 4acTu KoJIOHHBI paBHa 1,0 m/c. daermMoBoe yuCiio paBHO
2,0. [InoTHOCTH Mapa Ha BBIXO/E U3 KOJIOHHHI 2,77 Kr/m®.

3amaya:
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[Tpon3BOINTENEHOCTh PEKTU(DUKAIIMOHHON KOJOHHBI HenpepbiBHOTO neiictBus — 1000 kr/gac
MCXOJHOU CMECH, COCTOSIICH U3 OeH30Ja 1 Toiryona. Pacxon kyOoBoii xuakoctu (tomyona) — 600
kr/gac. @iermoBoe yucio R = 2. OnpeaenuTs Kakoe KOJUYECTBO Napa MocTynaer B aedaermMaTop.

3agava:

B pextudukanyonHyo KOJIOHHY HENPEPHIBHOTO JECUCTBUA MOAAECTCA HA pa3/eIeHUE CMECh
OeHzona M Toiyosa, uMeromas B cBoeM coctaBe 40%(macc.) Oenzona. JMCTUILIAT COAEPKUT
97%(macc.) nerkonerydero. MonbHas noist 6enszona 78, tomyona 92. OnpenenuTh MUHHUMAaIbHOE
(baermMoBo€e 4MCIIO, €CJIM KOHIEHTPAIUs JIETKOJIETYYero B Mape, PaBHOBECHOM C KHJIKOW MCXOJHOM
cMechlo, paBHa 59%(mout.).

3agava:

[Tpon3BOIUTENBPHOCTh PEKTH(PHUKALMOHHON KOJIOHHBI paBHa 1000 Kr/gac AMCTHILIATA.
W3BectHbl cocraBbl: ucxoaHoi cmecu xr =30%(momn.), auctumisara — xp = 90%(momn.) u mapa,
PaBHOBECHOT'O C UCXOHOM CMEChIO Yrp = 60%(Moi1.). Onpenenutb KOIMYeCTBO apa, MOCTYMAIOIIEro
13 KOJIOHHHI B Jie(hiiermMatop, eciu padouee ¢uiermonoe unciao R = 1.5 Rpin.

3amaga:

B pacnbumiTensHOM SKCTPAaKTOpe NPOM3BOMUTCS H3BICYEHHE (EHOJA M3 €ro BOJHOTO
pactBopa Oen3zonoMm. KomndectBo obpabdareiBaemoii GpeHombHOM Boasl L = 20 1/4. KoHueHTpamus
denona B Boze: xx = 1,0%(Macc.); x« = 0,1%(macc.). Konnenrpamus ¢enona B 6ensone: yu = 0; yi=
4,75%(macc.). Haiitu uacoBoii pacxoi uucTOoro O€H307la M €ro yAeldbHbId pacxon Ha 1 Kr
oOpabaTbiBacMOU ()€HOJILHON BOJIBI.

3anava:

Jns sKcTpakiuu MenrpernapaTa U3 €ro BOJHOTO PacTBOpa XJIOPOGOPMOM HCIONb3yeTCs
YUCThIN pacTBOpUTEND (Vu = (), KOTOpBIM HACHIIAETCSA O COJAEPXKAHUS B HEM MeAINpenapara Vi =
0,00115kr/kr »kcrpareHTa. HauanpHas KOHIIGHTpalMsl MeEAnperapaTa B BOJHOM pacTBOPE
coctaBisieT xy = 0,00175kr/kr Boapbl, a koHewHas Xy = 0,00005kr/Kr Boabl. YpaBHEHHE PaBHOBECHUS
Vp = 4,66-x. HaiiT cpeHIo0 IBIKYIIYIO CHITY TPOTUBOTOYHOTO MpoIiecca dKCTpakiuu. Pabouyio u
PaBHOBECHYIO JIMHUY TIPOIIecca H300pa3uTh Ha IUarpaMmme y —X.

3amaga:

Onpenenuth pacxoa Bozayxa A BeicymuBaHus 100 Kr/4 BiaxHOro marepuanga oOT
HavansHOM BraxkHocTu 10%(macc.) 1o koneuHoi - 0,5%(Macc.). Boznyx nepen kanopudepom nmeer
temneparypy to = 20°C u OTHOCHTENbHYIO BIaKHOCTB, PaBHYIO (o = 50%, TeMIepaTypa ero mocie
kanopudepa pasna 60°C. OTHOCUTENbHAS BIAKHOCTH BO3AyXa TOCHe CYMMIKU ¢z = 40%. Cymmika
M300HTAIBITNYECKas (TEeOpEeTHUIECKas).

3anava:

Bo3/yX B M303HTIBITHUECKOH CYNIMIIKE TIOCTYNAET B Kanopudep npu Temreparype ty = 25°C
¥ OTHOCHTEBHOH BIAXKHOCTH ¢ = 65%, HarpeBaercs m0 Temmepatypsl tx = 130°C u yxomur u3
CYUIWJIKH C OTHOCUTENIbHOMN BIaKHOCTBHO paBHOI @ = 45%. TpeOyeTcsi HOHU3UTh MaKCUMAJIbHYIO
temneparypy cymku g0 90°C, mpumenus permpkynsiumio. ONpeaennTs KPaTHOCTh LUPKYISIHH
BO3/YyXa.

3anaua:

Hapysxuslii Bo3ayx npu Temnepatype to =10°C u oTHOCHTeNbHON BIAKHOCTH Po = 50%
npoitns Kanopn(bep M CYMIMIbHYIO KaMepy, BBIXOJZMT M3 HEe IHpH Temmeparype tz = 40°C u
OTHOCHUTEJIbHOW BIaKHOCTH paBHOU @2 = 70%. OnpeaenuTs:

a) TeMIIepaTypy Bo3Iyxa nocie Kanopudepa;

0) pacxon Bo3yxa npu yaanenuu 100 xr Biaru;

B) pacxoj TerJa B kanopudepe, eciu BennurHa A = - 400 k/x/kr yaaneHHoil Biary.

[Tpumeps! 3a1anuil U1 3IEKTPOHHOTO TecTpoBaHus PKNel
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10101

Bb/6epume us npueedeHHoeo rnepevHA rnpouyeccos me, Komopsosle A6/1AL0OMCA

mexHos10cuU4YecKumu:
Mpouecc Npon3BoACTBa a30THOW KMCAOTbI.
Mpouecc n3mepeHua TemnepaTypbl pacrniaBa B NPOU3BOACTBE YYyryHa.
Mpouecc nornoweHns aTMocdepHoi Bnarv cepHoi KMCnoTbl B labopaTopHOM npubope-sKkcMKaTope.
MpoLiecc ocyLUKM NPUPOAHOrO rasa nepes TPaHCNoPTUPOBKOW No Tpybonposoay.

Hwp e

10102
Ymo exodum e npedmem Kypca “OcHOBHble mexHos102u4ecKue npouyeccol”?
TexHonornsa Npov3BOACTBA XMMUYECKUX MaTepuasos.
Mpoveccbl NPON3BOACTBA KOHKPETHbBIX BUA0B BMOXMMUYECKON NPOAYKLMN.
Mpouecchbl M annapaTbl OAHOTUMHBIX CTaaMA NPOU3BOACTB XMMUYECKUX NPOAYKTOB.
Bce ¢popmynmposku B8 n.n. 1.3.

HwpE

10103

Huke npuBeaEeH CNUCOK BeIMYMH, XapaKTepU3yHoLMX NpoLecc 1 ero pabory:
1. G- npousBoanTENbHOCTL annapaTa;

H —BblcoTa annaparta;

D — anameTp annapara;

M — KonnyecTBo nepegaHHOM Macchbl;

Q— KO/IMYEeCTBO NepeAaHHOM TeNNOTbI;

C—cKopocTb npouecca;

T—Bpemsa npouecca;

A — ABMXKYLL@A CMNa NpoLuecca;
9. R—conpoTtvBaeHWe npoLeccy, NpoTeKatoLLeMy B annapare.

Kakue BeanumnHbI U3 AaHHOTO CNUCKA HeobxoaAuMbI A1 GOPMYIMPOBKU OCHOBHOMO KMHETUYECKOrO 3aKOHa?

© N ok wd

10104

Ymo nexcum 8 ocHose KﬂCICCU(f)UKOL{UU OCHOBHbIX ripoyeccos buoxumuyecKoli mexHoso2uu?
O6LWwHOCTb annapaTypHoro oGopmMaeHus.
EavHoe maTemaTnyeckoe onmcaHue NpoLeccos.
CeoiicTBa nepepabaTbiBaeMbIX MaTeprasos.
EAMHCTBO KMHETUYECKMX 3aKOHOMEPHOCTE.
. COBOKYMHOCTb MepeyncieHHbIX NPU3HAKOB.

s wN e

10105

Kakue senu4uHbsl He06x00uUMbl 014 3aruUCU OCHOBHO20 KUHEMUYeCKo20 30KOHA 015
2udpomexaHu4YecKux npouyeccos (6 uHmezpanvHol hopme)?
M — Mmacca BellecTBa, Nepeluewan u3 ogHon ¢basbl B Apyryto;
f— nnowaab NnonepevyHoro ce4eHna annapaTa;
F- naowaab NOBEPXHOCTU d)aSOBOI'O KOHTaKTa,
T— Bpems;
AcC—pPasHOCTb KOHLLEHTPALMI BELLeCcTBa B Pa3/IMyHbIX dpasax;
R — conpoTtusnaeHue npoueccy;
Ap—nepenag gaBieHus;
V — 06bem NpoayKToB, NPOXOAALLMX Yepes annapar;
K —koaddnumneHT macconepesaum.

© XN s~ wN =
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C KaKoM LieNIblo COCTaB/IAETCA ypaBHEeHMe MmaTepuasibHoro 6anaHca?
1. [na onpepeneHus sHepreTMYecKkmx 3aTpaT Ha npolecc.
2. [ns onpeneneHuns ycaoBuii paBHOBECUA B XO4e MpoLecca.
3. [ns onpepeneHns BeNMYMHbI MaTepuasibHbIX MOTOKOB.
4. [ns onpepeneHus KUHETUYECKMX XapaKTepUCTMK npoLiecca.

10107
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C KaKoM Leniblo CoCTaBNAeTCA ypaBHeHUe TennoBoro 6anaHca?
1. [na pacyeTa Be/MUMHbLI TENIOBLIX NOTEPL YCTAHOBKM.
2. [ns onpepeneHus cpefHen ABWMKYLLEN CUbI NPOLLEcca TenionepeHoca.
3. [ns onpeaeneHns sHepreTMyecknx 3aTpar Ha npoLiecc.
4. s pacyeTa KoapOULMEHTOB CKOPOCTM MpoLecca.

10108

Kakne K3 nepeuyucneHHbIX HUXKE TreoOMEeTPUYECKUX XaPaKTEPUCTUK ABAAIOTCA OCHOBHOM pacquHoﬁ
XapaKTepMCTMKOﬁ rmapomexaHmnyeckoro u maccoobmeHHoro annapartos, BXOAHLI.I,GVI B OCHOBHO€ KMHeTu4yeckKkoe
YpaBHeHUe CoOoTBEeTCTBYyOLWEero npou,ecca?

BbicoTa annapara.

OwameTp annapara.

Mnowaab ceveHums.

OnvHa annaparTa.

O6bem annapara.

Mnowaab NoBepXHOCTU Mexda3HOro KOHTaKTa.
WnpwHa annapara.

Noook,whE

10109

3HaHUeM Kakux eeau4duH Heobxo0umo pacrnonazams npu onpeodesneHuu 0CHOBHOU

2eomempu4ecKoll xapakmepucmuku (OCHOBHO20 pasmepa) 2udpomexaHuYecKozo annapama?
1. Pacxofmom nepepabaTtbiBaeMoro matepuana.

KoadduupmeHTom ckopoctv npouecca.

JaHHbIMKM O paBHOBECUU.

Mnowaapio NoBEPXHOCTU MeK(Pa3HOro KOHTAKTa.

[BuvxKyLuel cnnoi npouecca.

BpemeHem npouecca.

O6bemom annapara.

Noakwd

10110

Onpedenume Haubosee nNPasunbHYO POPMYAUPOBKY HerpepsI8HO20 Mpoyeccad.
I'Ipou,ecc, B KOTOPOM OTAE/IbHbIE CTaaNUN OCYLLECTB/IAKOTCA B Pa3HbIX MecCTax.
I'Ipou,ecc, B KOTOPOM OTA€/IbHble CTaANN OCYLLECTBNAAKTCA OAHOBPEMEHHO B Pa3HbIX MeCTaX.
I'Ipou,ecc, B KOTOPOM OTAE/IbHbIE CTaAUN OCYLLECTBNAKOTCA OAHOBPEMEHHO.
I'Ipou,ecc, B KOTOpOM OTAeNbHble CTaaAMKU npouecCa OCylWecCTBNAKTCA BO BCeM obbeme annapaTta
OoAHOBpPEMEHHO.

Eal N

10111

B Kakom U3 npuBeAEHHbIX HUXKe TenJ1006MeHHbIX annapatoB Be/MYUHA [J,BI/I)KYLIJ,Eﬁ CUIbl MUHUMA/IbHa NpuU
OANHAKOBbIX HAa4Ya/IbHbIX U KOHEYHbIX NapameTpax TenaoHocutenei?
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10112

B Kakom arnapame ripu 00UHAKOBbIX HAYA1bHbIX U OOUHAKOBbLIX KOHEYHbIX napamempax

dsuxcyu,as cuna A8aemca MakcumanbHou?
B annapate C NPOTUBOTOYHbIM HanpaBaeHnem ABUNXKEHUA ¢a3.
B annapaTte No/IHOro nepemelwnBaHUA.
B annapare naeasibHoro BbiITeCHEHUA.
B annapaTe C NPAMOTOYHbIM ABUXKEHNEM ¢a3.
B annapaTe HenpepbIBHOrO AencTBuA.

abrwdE

10113
y/{amume, KaKue u3 riepevucrsieHHbIX nyHKmoe 8xo00am e ycso8uAa O00HO3HaYHOCMU?
Ycnosusa pasHoBecus.
leomeTpuryeckme 1 HavanbHble YCIoBUA.
OnddepeHumanbHble ypaBHeHMA npouecca n GrU3ndeckne CBOMCTBA cpeabl.
lpaHWYHbIE yCcnoBuA.
MpeaenbHble 3HaYEHMA NOTOKOB CyO6CTaHLMM Yepes NOBEPXHOCTb KOHTAKTa ¢as.

ok wpn e

10114

B KaKux U3 nepeyucsieHHbIX CAy4yaes npasusabHo rnosayyeH Kpumepuli nooobus npu aHasu3e
memooamu meopuu nodobus cnegz\{/foueeo a}ldeJepquuaanoeo YPABHEHUS:
X X

y =C -.
—dt l
YV YVl YW1 d?Vayl  WEC

10115

B yem cOCTOUT NpaKTUYecKoe 3HaYeHue Teopum nogobua?
1. B TOM, YTOObI UCKNHOUNTL U3 ONUCAHMA CNOXKHbIE CUCTEMbI AUddepPEHLMaIbHbIX YPaBHEHWIA.
B TOM, 4TOObI NOCTaBUTb IKCNEPUMEHT C MMHUMAJIbHbLIM KOJIMYECTBOM U3MEPAEMbIX B OMbITE BENNUMNH.
B ToMm, 4TO6bI NPaBUALHO 06paboTaTb pe3ynbTaTbl SKCNEPUMEHTA.
B ToMm, 4TOBbI PacnpOCTPaHUTL AaHHbIE SKCNEPUMEHTA Ha rpynny NoA06HbIX NPOLLECCoB.
B Tom, 4TObbI YCTaHOBUTL 06/1aCTH, HA KOTOPbIE MOXHO PACNPOCTPaHUTb AAHHbIE SKCNIEPUMEHTA.
B TOM, 4TOObI NOBBLICUTb TOYHOCTb NPOBEAEHUA SKCMEPUMEHTA.

oOUE W

PKNe2

20501
Ykancume, 60a1aHC KAKUX U3 ﬂpU6€0€HHbIX HUMXCe cus1 cocmaesiaem cymeo prIBHEHUﬁ odsuxeHus

esa3Kol Hecxcumaemoli »cudkocmu (ypasHeHue Hasbe-CmokKca).
Cuna Taxectu;
Cwna TpeHus;
Cuna Apxumesa;
Cwna BA3KOro TpPeHus;
Cvna uHepunu;

arwd e
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6. Cwna Kopuonuca;
7. Cwna paBnexus;
8. LleHTpoberkHasn cuna.

20502 |

YKaKuTe, Kakune UneHbl ypEBHEHUA ABUKEHMUA HeCKMMaghoii BA3KOM naKocTn (HaBbe-CToKca) XxapaKTepusytot
H MOHAPHOCTb U BN CUAIbI TAXKECTU.
Gipamonap aHrs

1. B; 2B e+ 3.0 G

oP Yo w
4. ; 5U + )
0 x 0 x?
20503 |

B OTCTOMHWK HENPEepbIBHOTO AeMCTBMA NOCTyNaeT cycneHsus B8 kKonnyectse 700 Kr/u, coaeprkallan 5% Teepaoi
daszbl. MNonyyaemblii ocagok coaepuT 35,5% TBEpaoit ¢passbl, a kugrocts — 0,5%.
OnpegenuTb NPOM3BOAUTENLHOCTb OTCTOWHUKA NO OCaAKY M OCBETNIEHHO KUAKOCTH (B Kr/u).

20504

OnpeaenuTb MaccoByo NPOU3BOAUTENBHOCTb NO CycneH3un, GUAbTPATY U 0caaKy GUnbTpYoWwen LeHTpUdyrm
NnepuoanYeckoro AenNCTBMA 3a UMK U PaccuuTaTh LLeHTpo6exHbli ¢pakTop. Pasmepbl 6apabaHa ueHTpudyru:
avametp — 600 MM, BHYTPeHHUIN anameTp — 400 mm, BbicoTa — 600 mm. MAOTHOCTb cycneHsun 1200 kr/m3.
CropocTb BpalieHna 600 06/MuH. KoHUeHTpaLma Teepaon ¢pasbl B cycneHsun —40% mac., BNa*KHOCTb OCaaKa —
30%.

20505 |

OnpeaenunTb CKOPOCTb NPOMbIBKM ocagka (Mm3/mM>*MuH) Ha GUNBTPOBaNbHOI NeperopoaKe, ecn KOHeYHas
CKOPOCTb PUALTPOBaHNA Co. kon. = 7%1072 M3/MZ*MKH, BA3KOCTb GuabTpaTa P = 1*1073 Ma*c, BAZKOCTb MPOMbIBHOM
MUAKOCTU Hnp = 0,7*1073 Ma*c. Peskum AP = Const.

20506

OnpeaenuTb TONLWMHY CNOA O0CafKa, 0bpasosasLleroca npu GuabLTPOBaHUKM HA pamHOM GUAbTP-Npecce,
NPOM3BOANTENLHOCTb KOTOPOTO Mo GKAbTPaTY 16 M3, MpoaoIKUTENBHOCTL GUALTPOBaHMA 20 MUH., NOBEPXHOCTb
dnnbTpoBanua 40 m?%. KoHeuHoe aasneHne GpuabTposaHua 5*10° MNa, yaenbHoe conpoTusaeHme ocagka 8*108
H*muH/m*, conpotusnenmne puabtpyrowei Tkaum 6*10° H*mun/m3.

20507 |

Haligute, BO CKO/MIbKO pa3 CKOPOCTb LIEHTPOGEXHOro oca)kaeHua 6yaer Bbille CKOPOCTM FPaBUTALUOHHOIO
OCaXKAEeHUA, ec/iv O4HY U Ty XKe CYCMeH3MnI0 Pa3genaTb B OTCTONHOW LeHTpudyre, amametp 6apabaHa KoTopoii 1 m,
a umcno obopoTos 300 06/MmuH.

20508 |

Onpegenvutb MaKCMMa/ibHYIO CKOPOCTb OCaXKAeHUA TBEPAbIX YaCTUL, AMAMETPOM 5 MKM B OTCTOMHOM LeHTpudyre.
MaoTHocTb ®uaKoctn 1000 kr/m3, u = 1*1073 Na*c, prs = 2500 Kr/m3. OnameTp poTopa ueHTpudyrm 0,5 M, yactoTa
BpauLeHmsa 3,5 ¢, Pexknm ocaxaeHnsa — NaMUHapPHBbIiA.

20509 |

Paccuutatb npomssoautenbHoctb Vi M3/U rpaBMTaLMOHHOrO NPAMOYFONLHOrO OTCTOMHMKA (NOMIOYHOrO)
NnoNyHenpepbIBHOFO AeicTBUA, PaboTaloWero B JaMMHAPHOM PEXUME OCaXKAEHWUA, NPU CAeLyOWNX UCXOAHbIX
JaHHbIX: YNCN0 NONOK OTCTOMHMKA 25 WT., ANMHA NOAOK 4 M, WKMpKHA Nonok 1 m, TBepaas ¢asa moHoaucnepcHa no
COCTaBY U COCTOUT M3 chepuuecknx YacTuu, anametpom 10 mkm. ucnepcmoHHas cpeaa — Boaa, | = 1073 Ma*c, pr=
2800 kr/m3.

20510 |

Bo cKkonbKo pa3 yBenuuutca notpebasemas mewwanKko MOLHOCTb, eC/IM CKOPOCTb € BPALLEHUA YBEANYNTCA B 2
pasa?
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20511

OnpepenvuTtb 3HaYeHUe MHTEHCUBHOCTU NepemMeLllMBaHuA Npu paboTe Melankn, ecin HOMWHabHAA MOLLHOCTb
asuratensa 5 KBT, mowwHocTb, noTpebnsemas us cetu, 4 KBT, MOLHOCTb, BBOAMMASA B NepeMeLlnBaemyto cpeay 3 KBT,
obbem nepemeLLBaeMoii }X1aKkocTn 3m3.

20512
MolHoCcTb, 3aTpaumMBaemas Ha nepemelunsaHune 157 KBT, uncno obopotos mewanku 2,5 c. Onpeaenntsb
KPYTALLMA MOMEHT Ha Basly MeLUanKu.

20513 |

B razosom umknoHe Dy = 800 mm, obliee cONpoTUBAEHME KOTOporo coctasnseT AP = 10%kr/m*c?, yactuubl nbim
nepemeLLatoTcs C YCAOBHOW OKPYKHOM cKopocTbio Vyer = 20 m/c. Onpegenutb Kyu KoapdpuumeHT conpotusneHmns
umknoHa §. (g = 10 m/c%; pr = 1 kr/m3).

20514
TONpeafennTb ANameTp LMKIOHA, B KOTOpOMAO}L)WILLI,aETCFI OT MblAN 21U Kr/4 AbIMOBbIX ra30B. KOIQPULMEHT
CONPOTUBNEHMA UMKNOHA £ = 105, oTHOLIEHNe = 750M2/C2, pr=1,2 kr/m3.
Pr
20515 |

PaccunTaTh YACNO0 31eMeHTOB 6aTapeliHOro LMKAOHA, MPeAHa3HauYeHHOrO0 A8 O4NCTKM 7600M3/4 rasa oT nbiin.
Mepenag, SaBneHuna Ha uuknoHe paseH 400 Ma, € = 80. AnameTp anemeHTa 160 mm, pr = 0,6 Kr/m>.

TpedoBanus k opopmJIeHUI0 padoyeil TeTPaaM CTYAEHTA MO MOAT0TOBKE K JIA00pPaTOPHBIM
pa6oram

[ToaroroBka k mabopaTopHO paboTe TOJKHA COAEPIKATh:

1. Ha3Banue nabopaTopHOii paboTHI.

2. llenb mabopatopHOii paboTHI.

3. KpaTkuit KOHCTIIEKT TEOPETHUECKOHN YaCTH C BEIBOJIOM PACUCTHBIX (hOPMYJIL.
4. PUCYHKH CX€M IPOLIECCOB.

5. [Topsaok BBIMOTHEHMSI JTa0OPATOPHBIX PadOT.

6. TaOnuiie! A5 3aHECEHUS SKCIIEPUMEHTATIBHBIX TAHHBIX.

JlabopaTopHast pabOTHI K 3aIIUTE JOKHA COIEPKATh:
1. PacueTsl 10 SKCIEpUMEHTATBHBIM JJAHHBIM.
2. Tabmu1p! ¢ pe3ylbTaTaMH PacyeTOB IO HCCIIEIOBAHHOMY MPOIIECCY.
3. I'padmueckoe mpecraBieHNe SKCIIEPUMEHTAIBHBIX TaHHBIX.
4. BpIBO/IBI IO ITPOBEACHHOMY UCCIIEI0BAaHHIO TpoLiecca.
7.3.2. IIpoMexxyTO4Has aTTecTalus

[TpomesxyTounas aTTecraius odyJaomuxcsa B opMe 3K3aMeHa MPOBOAMUTCS MO Pe3yJIbTaTaM
BBITTOJIHEHUSI BCEX BHJIOB y4eOHOW paboThl, MPEAYCMOTPEHHBIX y4YeOHBIM IJIAHOM MO JaHHOU
JUCHUILIMHE (MOIYJIIO), IPU ATOM YUUTBHIBAKOTCS PE3YJIBTAThl TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH B
TeueHue cemectpa. OLEHKa CTENEHH JOCTHXKEHUS OOYy4aroIMMHCS IJIAHUPYEMBIX pe3yJIbTaToB
oOyueHuss Mo JUCHUIUIMHE (MOIYJI0) MPOBOAUTCS NpernoAaBaTeieM, BEAYUIMM 3aHATUSA 110
JUCHUILIMHE (MOAYII0) METOI0M IKCIEPTHOM oneHKHU. [1o nToram npomexyTouyHOU aTTeCcTalluy Mo
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JUCHHUIIIINHE (MOI[y.]'IIO) BBICTABJIACTCA OLICHKA KOTJIMYHO», «XOPOII0», «YAOBJICTBOPUTCIIBHO» U
«HCYOOBJICTBOPUTCIILHO).

IIpuMepHbIe BONPOCHI K IK3aAMEHY
O61mme Bonpocobl
1. Yro nexxuT B OCHOBE KJIACCH(PUKAITNH XUMHKO-TEXHOJIOIMYECKUX MPOIIECCOB?
2. KaxkoBa (hopMyaHpoBKa OCHOBHOTO KHHETHYECKOTO 3aKOHa?
3. Buém 3akimodaercs CynIHOCTb MEPUOJMYECKUX U HEITPEPHIBHBIX ITPOIIECCOB?
4. B uéMm cOCTOSAT OCHOBHBIE OCOOGHHOCTH MOJIENEH ITOJHOTO BBITECHEHHS M IIOJIHOTO
CMeLleHUs?

5. Ha ocHOBaHMM KakuX 3aKOHOB 3allUCBIBAIOTCA  YpPaBHEHUS  MATepUabHOIO U
HHEPTreTUIECKOro OasaHcoB?

6. Uro BXOAUT B YCIOBHSI OJJHO3HAUYHOCTH?

7. Kakue npoiiecchbl Ha3bIBatOTCs 0JOOHBIMU?

8. Kaxue kpurepuu nogo0us SBISAIOTCS OnpenesieMbIMu?

9. Kakyto posnb urpaer Teopusi 000U B UCCIIEJOBAHUU TEXHOJIOTHYECKUX IPOLECCOB?

Bonpocel no rugpoMexaHM4ecKHM Ipoueccam

10. Kakue mporecchl BKIIOYAET B ce0sl THAPOMEXaHUUYECKHE MPOLECChl OMOXUMUYECKOM
TEXHOJIOTUU?

11. Yro sBnsieTcs ABUKYIIEH CHIION THIPOMEXaHUUECKHX IPOLIECCOB?

12. Kakue kpuTepuu BXOJAT B KpUTEPHAIIbHOE YpaBHEHHE, SKBUBAJICHTHOE YpaBHeHUI0 HaBbe-
Crokca?

13. Kakue kpuTepun TuApOMEXaHIIECKOT0 IOA00US CYIIECTBYIOT?

14. B uém ¢pusnueckuii cMbICI THAPOMEXAHUUYECKUX KPUTEPUEB TOA00MS?

15. Kakue HeoTHOpOIHBIE CUCTEMBI CYLIECTBYIOT?

16. Kakuie cuipl yYUTHIBAIOTCS B YPAaBHEHHH TPABHTAIMOHHOTO OCAXKICHHS OJMHOYHOMN
YaCTHIIBI?

17. Kakue pakTopbl BIUSIOT Ha CKOPOCTh IPaBUTAIIMOHHOTO OCAXAEHUS OIMHOYHON YacTHIIbI?

18. Kakumu kpuTeprsMH 1OI00HS OTIMCHIBACTCS TIPOLIECC TPABUTAIIMOHHOTO OCAKICHUS ?

19. B mosne kakux (pU3N9IECKUX CHUIT MOKHO TIPOBECTH THAPOMEXAHHUYECKHUN TIPOIIECC OCAKICHHS?

20. B xakux TEXHOJOTHUECKUX PEKHMMaX MOKHO OCYIIECTBIIATh (punbTpoBanue? IlpuBeante
npuMepsl GUITBTPOB, pabOTAIOLIUX B 3TUX PEKUMAX.

21. Yto obecrieunBaeT PeKUM MOCTOSHHON CKOPOCTH (PHIITPOBAHUS B (PHITBTP-TIpECccax?

22. Kakum 00pa3oM co31aéTcs MoJie MEHTPOOCSIKHBIX CHJI B ITUKJIOHE U IIeHTpudyrax?

23. KaxoB pu3nueckuii cMbICI HEHTPOOESKHOTO (pakTOpa pa3iesieHus?

24.Kak ¥ BO CKOJIBKO pa3 U3MEHUTCS BEJTUYMHA LIEHTPOOEXKHOTo (akTopa pasaeiaeHus MpH
YBEJIMYEHUH YaCTOTHI BpaIlleHUs B J1Ba pasa

25. KakoBbI OCHOBHBIE IPEUMYIIIECTBA i HEJOCTATKH MICEBIO0KIKEHHOTO CII051?

26. KakxoBa pu3nueckast mpUuYMHa epexo/ia HermoABUKHOTO €051 TBEP/IbIX 36PHUCTHIX YaCTHI] B
NICEBI00KHKEHHOE COCTOSTHUE?

27.Yro npeacrasisieT co00# KpUBast IICEBIOOKMKECHUS?

28. UeM 00BSCHSIETCS] TOCTOSTHCTBO CONIPOTHUBIICHHS CIIOS TIPU PEKUME TICEBI00KIKESHUS ?

29. Kakum 00pa3oM onpeieNsieTesi CKOpOCTh Havuata TICeBI00KIKEHHS?

30. J171st pa3aeneHust KakuxX TUCTIEPCHBIX CUCTEM MPUMEHSIOT IPOIIECC dTICKTPOOCAKICHUS ?

31. Kakue BuAbI HOHU3AIUU CYIIECTBYIOT?

32. [ToueMy BO3HUKAET pa3psily KOPOHHPYIOIIETO 3JIEKTpoIa?

33. IloueMy KOPOHHMPYIOIIKE 3IEKTPO/BI B ANIEKTPOYUIBTPAX IENAI0T OTPUIIATETLHBIMU?

34. ]It KakuX 11eJiei B TEXHOJOTHUECKUX Mpolieccax MPUMEHSIOT IePEMEIINBAHUE B KHUIKUX
cpenax?
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35. Kakwue crmocoObl iepeMelnBaHme B )KUAKUX Cpeaax CyIIeCTBYIOT?
36. Uto Takoe MHTEHCUBHOCTH M () (PEKTUBHOCTD TIEpEMEIITMBAHUS?

Bonpocsl 10 TenJa10BbIM NpoLeccam

37. Kakue cymiecTByIOT CIiocoObI mepeiauu Teria?

38. B uém cocTouT paznuure Mexay MepeHOoCOM TEIUIOThl KOHBEKIIMEH U TEIIONPOBOAHOCTHIO?

39. Kakue kputepuu 1o1001s UCIIONIB3YIOTCA JIJ1s1 ONUCAHUS MTPoliecca KOHBEKTUBHOIO IepeHoca
Teria?

40. B uém 3aKimro9aeTcs mporece Terionepeaadn?

41. KaxoBa (hopMyIHpoOBKa 3aKOHA TEIIONPOBOAHOCTH Dypre?

42. Ot kakux (pakTopoB 3aBUCHT KO (UIIMEHT TEIUIONPOBOJHOCTH?

43. KakoBa (popmynupoBKa 3akoHa Teriootaun HerotoHna?

44, Ot xakux GpaKkToOpoB 3aBUCUT KOIDPHUITUEHT TEIII00TAaYH ?

45. Kakum 00pa3oM pacCUUTHIBAETCS IOBEPXHOCTh TEIUIOOOMEHA TETI000MEHHNKA?

46. [Touemy AJi HarpeBa 4acTo UCIMOJIB3YETCSI HACHIIEHHBINA BOJIHOM nap?

47.YTo mOHUMAETCS MO/ «<OKECTKUMUY YCIOBUSIMHU Harpena?

48. TloueMy HarpeBaHHe OXJIAXKIAIOUICH BOJBI B TEIUIOOOMEHHUKE JI0MycKaeTcs He 6onee 60 0
c?

49. Kakue criocoObl KOHICHCAIUY IPUMEHSIOT B TEXHUKE?

50. Kakoii crmocod moBepXHOCTHOW KOHJCHCAIIUHM — KalleJIbHasl WM TUICHOYHAst — Hanbosee
3 PeKTHBEH U TTOYeMy?

51. 13 kakuXx cllaraeéMbIX CKJIa/IbIBACTCSI BRICOTa OAPOMETPUIECCKON TPYObI?

52. Yo Takoe mpoLecc BoIIapuBaHus?

53. C xako# 1IeNbl0 B TPEIOMIMX KaMepax BBIMAPHBIX allapaToB CO3JACTCS LUPKYIAIUS
pacTtBopa?

54. C kaKoi 11eTIbI0 CO3JJaI0TCSI MHOTOKOPITYCHBIE BHIITAPHBIE anmaparhbl?

55. Kakum 06pa3zoM onpeensercs o01as pa3HOCTh TEMIIEPATYP B IIPOLIECcCaX BbITapUBaHUS?

56. Kak ompenernsieTcst mosie3Hast pa3HOCTh TeMIIepaTyp B IpoIeccax BhITApUBAHUS?

57. Kakue TemnepaTypHble IOTEpH HAOIIOIAI0TCS TP BhITAPUBAHUU?

Bonpocsl 1o MaccooGMeHHBIM MpoLeccam
58. Yo siByisieTcst IBIKYIIEH CHIIONH MacCOOOMEHHBIX MTPOIECCOB?
59. C xaxoii nenpro Mo UIPYETCs] OCHOBHOE ypaBHEHHE Maccorepeaadn?
60. Kakue 3aK0HBI ONTMCBHIBAIOT PABHOBECHE B CHCTEMAX JKUAKOCTH-Ta3 U KHUIKOCTb-TIap?
61. Kak ¢popmynupyercs nepsblii 3akoH Puka?
62. OT gero 3aBUCUT KOIPPUITUSHT MOJEKYIsIpHON nuddy3un?
63. Kak ¢popmynupyercs 3akon maccootnauu [{ykapesa?
64. Ot yero 3aBHCHUT KOIPPHUIIMESHT MACCOOTIAUN?
65. Uem oTiimgaeTcs MaccooT/Iada OT Maccorepeaadun?
66. Kakue kpurepuu 1no1o0ust OMUCHIBAIOT MPOLIECCH MacCOoOMeHa?
67. Kakum 00pa3zom onpeensieTcs IBIKYIIas CHila Maccorepeaadn?
68. B uem otnuune xemocopouuu ot puznueckoit abcopOuu?
69. Kakue yciioBus HHTCHCH(DHUIIUPYIOT MpoIiecc abcopOuu?
70. Yem xapakTepusyeTcs ToUka azeoTpona?
71. Yro Takoe priermoBoe yncio?
72. KaxoBa qBmKyIas cuiia npoiecca peKTu(Gukaiuu npu MUHUMaIbHOM (piierMoBOM unciie?
73. I3 xakuXx cllaraeMbIX CKJIQJbIBAETCSI CONPOTHBIICHHUE TapeIbyaToi KOJIOHHBI?
74. Ot yero 3aBUCUT KO3(PPUIIMEHT MaCCONMPOBOIHOCTH?
75. Kaxue crioco0bl ®HJIKOCTHOM 3KCTPAKIIMU CYILIECTBYIOT?
76. Kakue cymiecTByIOT BU/IbI CBSI3U BJIard B Marepuae?
7'7. B 4€M cOCTOST pa3Inyuus MEXAY KOHBEKTUBHOM M KOHAYKTUBHOM CYIIKON?
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78. TlepeuncnuTe OCHOBHBIC TApAMETPhI BIAKHOTO BO3/IyXa KaK CYIIMIHLHOTO areHTa’?

79. B uem otimume | u |l mepuona cymku?

80. B kakux ciiydasx 1enecoo0pa3HO MPUMEHEHHE CYIIMJIOK C YaCTUYHOW PEIUPKYIISIIei
CYLIMJIBHOTO areHra’?

81. B uem oTim4re AMHAMUYECKOM OT CTaTUYECKOW aKTUBHOCTH aacopOeHTa?

82. Kakue mapameTpsbl mporiecca aicopounu CBsi3bIBaeT MexIy co0oii ypasaenue [Iunosa?



29

Oo0pa3zen 3K3aMeHANIMOHHOT0 OUJIeTa

MUHUCTEPCTBO OBPA30OBAHUS Y HAYKH POCCUMCKOI ®EJIEPALIANA
OENEPAJIBHOE I'OCYJAPCTBEHHOE BIOJXKETHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICIIEI'O
OBPA30OBAHIA

«MOCKOBCKHM HOJII/ITEXHI‘/JI‘{ECKI/II‘/‘I YHUBEPCHUTET»
(MOCKOBCKHMH ITOJIMTEX)

]
Nuctutyt/dakynsrer XTub , kadenpa\uentp INAXT
Hucnuruna Ilpoyeccot u annapamosl Xumuieckoli mexHoa02uu

ObpazoBarensHas nporpamma 19.03.01
Kypc 3, cemectp 5

3K3AMEHAIIMOHHBIN BAJIET Ne 2

1. IlceBnooxku»kKeHUE TBEPAOIO 3€pHUCTOrO Marepuaia. OnpezeneHue CKOpocTy Havaita

IICEBI00KKEHUS.
2. MatepuanbHBIid M TETIOBOW OaJTaHCHI TIPOCTOTO BHITIAPHBAHHUSL.

3amaya

PaccuuTath 4nCliO €IMHUI] IEpeHoca B MpoLecce NPSIMOTOUHOM abcopOLuu arieToHa BOJOH
npu ycioBuu: Xy = 0; yy = 0,06 krmonsPB/krmons uH.HOC. OTHOIIeHKE OTOKOB L/G = 2, ypaBHeHHe
TuHUKA paBHOBecus yVp, = 1,68-x. Koneunas koHmeHtpamus anetroHa B Boge Xx = 0,0115
KrMoJsPB/krmoss nH.HOC.

VY TBepiKIeHO Ha 3aceaniu Kaheapsr « » 20 I., IPOTOKOI Ne .

3aB. kaenpoii (TUPEKTOp LEeHTpa) / T.I/I.FDOMOBBIX/
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K mpomMexyTo4HO#i aTTecTaluu JOMyCKAIOTCS TOJIBKO CTYACHTHI, BHIIOJHUBIINE BCE
BUIBl yu4eOHOW paboThI, MPEXyCMOTPEHHBIE paboueil mporpamMmoi (BBITOJHUIN U
3alUTIIIA  JTabopaTopHbie  pabOThl, HAMKWCATd KOHTPOJIHHOE TECTHUPOBAHUE,
BBITIOJTHUJIU U 3aIIUTUIIA KYPCOBYIO paboTy).

[Ixaja onieHNBaHUA Onucanue

CTylleHT JEMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHUH,
HABBIKOB TMPUBEJICHHBIM B TaOIUIAX [OKa3aTelsiM, OINEepUpyeT
MPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSMH, HaBBIKAMH, TPUMEHSET
OTnnuHO WX B CUTYAIUsX MOBBIIICHHOM CIIOKHOCTH. [Ipu 3TOM MOTYT OBITH
JIOTYIIEHbI HE3HAYUTEIbHBIC OITMOKU, HETOYHOCTH, 3aTPYAHCHUS
MIPU aHAJTUTHYECKUX OMEpalMsIX, MEPEHOCe 3HAHUN U YMEHUU Ha
HOBBIC, HECTAHIAPTHBIC CUTYAIIUHU.

CTyneHT JEeMOHCTPHpPYET HEIMOJHOE COOTBETCTBHE 3HAHHIA,
Xoporio YMEHHM, HAaBBIKOB MPUBEACHHBIM B TAONIUIAX MOKA3aTeNsIM, 00
UM JIONYIIEHBI 2-3 HECYIIECTBEHHbBIE OLTHOKH.

CTy,Z[eHT ACMOHCTPUPYCT 3HAHUA, B KOTOPBIX OCBCIICHA OCHOBHAA,
YI[OBJIGTBOPI/ITCJII)HO HanOoJiee BaKHas 4acTh MaTepualia, HO IIpU 5TOM AOITyHICHA OJHA
3HAYNUTEILHAS OIIMOKA MK HETOYHOCTD.

He BbimonHeH oauH wunu Oosiee BHUAOB Y4eOHON paboTHI,
IPEIYCMOTPEHHBIX y4eOHbIM MIaHOM. CTyJIEHT JAEMOHCTPUPYET
HEMOJIHOE COOTBETCTBUE 3HAHUM, YMEHUH, HAaBBIKOB IIPUBEAEHHBIM
B TaOJMIIAX MOKAa3aTessiM, JOMYCKAIOTCs 3HAYUTEIbHbIE OLIMOKH,
HeynosnerBoputensHO . .
NPOSIBIISIETCS OTCYTCTBHE 3HAHWHA, yYMEHHH, HAaBBIKOB IO PSAY
noKas3aresieid, CTYJICHT HCIBITHIBAECT 3HAUYUTEIBHBIC 3aTPYIHEHUS
IIpY OTIEPHPOBAHNY 3HAHUSAMHU U YMEHHSIMH MIPHU UX MEpEeHOce Ha

HOBBIC CUTYyallH.




