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1. Heaun, 3a1a4m ¥ IVIAHUPYeMble Pe3yJIbTAThI 00y4eHHs 10 TUCIUIITTHHE

K ocHOBHBIM meJsiM OCBOCHUSI NUCHMILUIUHBI «OCHOBBI TE€XHOJIOTHYECKUX MPOIECCOBY
ClIeJTyeT OTHECTH:

— TMOATOTOBKA CTYJEHTOB K JCATENBHOCTH B COOTBETCTBHM C KBaIH(PUKATMOHHON
XapaKTePUCTUKOM MO HAIIPABIICHUIO;

— TIO3HAHME MOHSATUN W MPUMEHEHHS] OCHOBHBIX OMOXMMHUYECKHX TEXHOJIOTHH, a TaKkKe
METOJIOB MX pacyéTa U MHTEHCU(PUKALIUY.

K ocHOBHBIM 3aauyaM OCBOCHHS TUCHUILTUHBI « OCHOBBI TEXHOJIOTHUYECKUX IMPOLIECCOBY»
ClIelyeT OTHECTH:

— TpuoOpeTeHre TEOPEeTUUYECKUX 3HAHUU MO OCHOBAM TEXHOJOTMYECKUX IMPOLIECCOB B
OMOXMMHYECKON TEXHOJIOTUH, HEOOXOJUMBIX JUISl H3yYCHUS TUCITUTUIHH PO IIIHHOHN MOATOTOBKH;

— OCBOCHHE CTYJICHTaMH HABBIKOB PEIICHUS MPUKIIAIHBIX 33]1a4;

— U3y4YeHUE MPOBEACHUS THAPOMEXAaHNIECKUX, TETUIOBBIX 1 MACCOOOMEHHBIX IPOIIECCOB.

OO6yuenne o mucruruinHe «OCHOBBI TEXHOJIOTHUECKUX MPOIIECCOB)» HAIPABJICHO HA
(dhopMUpOBaHHE y OOYUAIOIIMXCS CIICTYFOIINX KOMITCTCHITUH:

Koa u HaumeHnoBanue NuaukaTopbl A0CTHKEHU KOMIIETCHIHH
KOMIIeTeHIIN
IK-3. Criocoben WIIK-3.1. 3naeT oTe4ecTBEHHBIN U MEKIYHAPOIHBIN OTIBIT B
OCYILECTBJISITH OJATOTOBKY cBOEH 00JIacTH HUCCIIeIOBAaHUI, METOABI U CPEICTBA

IUTAHUPOBAHUS HAYYHBIX UCCIIEIOBAHUM U OIIBITHO-
KOHCTPYKTOPCKUX pa3pabOoTOK, METObI pa3pabOTKH
TEXHUUYECKOH TOKyMEHTAllu1, HOpMaTHUBHBIE Oa3bl 1Is
cocTaBieHUs1 0030pOB, PeLieH3UH, OT3BIBOB, 3aKIIOUEHHUH Ha
OT/IE/BHBIX 3TAroB padoT TEXHUYECKYIO TOKYMEHTAINIO
NIIK-3.2 . YMeeT mpUMEHATh HOPMATUBHYIO IOKYMEHTAIIUIO B
COOTBETCTBYIOIIEH 00acTH 3HAHUH, OPOPMIIATH TPOEKTHI
KaJICHJIAPHBIX IIAHOB U IPOTPAMM IIPOBEIEHUS OTIEIIBHBIX
AJIEMEHTOB HAYYHO-UCCIIEJOBATEIbCKUX U ONBITHO-
KOHCTPYKTOPCKUX PadOT, 0hOPMIISTh 3JI€MEHThI TEXHUYECKOH
JIOKYMEHTAllMU Ha OCHOBE BHEJIPEHUSI PE3yJIbTaTOB HAYYHO-
UCCIIeI0BATEIbCKUX PadoT.
HNIIK-3.3. CriocobeH cocTaBisiTh HHPOPMAIIMOHHBIE 0030DHI,
MIPOBOAUTH PabOTHI IO POPMHUPOBAHUIO IIEMEHTOB

AJIEMEHTOB JOKYMEHTAIUH,
MPOEKTOB IJIAHOB U
MPOTPaMM ITPOBEIACHHUS

TEXHUYECKOH JOKYMEHTAIM Ha OCHOBE BHEJPEHUS PE3yJIbTaTOB
HAYYHO-HMCCIIEI0BATENbCKUX PaboT, pa3padaThiBaTh MPOTrPaMMbl
MIPOBEJICHUS OTAEIBHBIX AIIEMEHTOB Hay4YHO-HCCIIEI0BATENbCKUX
Y ONIBITHO-KOHCTPYKTOPCKHUX padoT

2. MecTO TMCUMIUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOTrpaMMbl

JlucuuIuinHa OTHOCUTCS K 9acTh, GOpMHUpyeMOi y9acTHUKaMU 00pa30BaTeIbHBIX OTHOIIICHUH
osoka b1 «JluctumauHe! (MOTYITH)».



Hucoumianaa  «OCHOBBI

TEXHOJIOTHYECKUX  ITPOLECCOB»

B3anMOCBsA3aHa JIOTHYECKHU U

COACPKATCIIBPHO-MECTOJUYECCKHU CO CICAYIOIUMHA JUCHUIIIMHAMHA U ITPAKTUKaAMHA OOII:

— o011as ¥ HeopraHU4YecKasi X|UMUs;
— OpraHM4ecKasi X|MMHUs;
— pusHKa;

— IPOLECCHI U allIiapaTbl OMOTEXHOJIOTHYECKUX IIPOU3BOACTB,

— HPOMBIIIJICHHAA OHOTEXHOJIOT 155
— NPOCKTUPOBAHUC TCXHOJIOTHUCCKUX JIPIHPIIZ,
- (1)14314%01(&1;1 XHUMHUI.

3. CTpykTypa ¥ conep:kaHue TUCIHUIINHBI

OO01ast TPy 10eMKOCTh JUCHUIUIMHBI cOcTaBIsieT 5 3auetHbix(e) eaunui(pl) (180 gaca (oB)).

3.1

(o ¢popmam 0OydeHus)

3.1.1. Ouynas popma oOyueHHs

Buabl yueOHoii padoThl U TPYA0€MKOCTh

Ne Bua yue6Hoii paboTsi KosanuecTBo CemecTpbl
n/n 4acoB 5
1 | AyauTopHble 3aHATHS 12 72
B tom uucre:
1.1 | Jlekuuu 36 36
1.2 | CemuHapckue/paKTHYECKUE 3aHATHS 18 18
1.3 | JIaBopaTopHbIe 3aHATHS 18 18
2 | CamocTosiTeIbHAsI padoTa 36 36
B Tom uncre:
2.1 | [IpopabGoTka JEKIIMOHHOTO MaTepuaa
2.2 | IloaroroBka K ceMUHapam
2.3 | TlogroroBka k 1a00paTOpHBIM padboTam
3 | [IpomexxyTouHast aTTecTAIUS
3auet/nud.3auer/sK3aMeH IK3aMeH
Hroro 108 108

3.2

(o popmam oOyueHus)

3.2.1. Ouynas ¢popma o0ydyeHus

TemaTuyecKuil IVIAH U3yYeHUS TUCUUIIIMHBI




n/n

Pazneinl/TeMbI
JUCHHMILINHBI

Tpynoemkocrts, yac

Bcero

AynurtopHasi padoTa

Jlexmu

CemuHapckue/
MPaKTHYCCKUE
3aHSTHS
JlaGoparopHbie
3aHSTHUS
IIpakTiueckas

IIOArOTOBKA

CamocrosiTeIbHAs

pa6ora

11

WcTtopuueckas crpaBka, IpeIMET,
3aauu U poiib Kypca Kiaccudukars
OCHOBHBIX IIPOLIECCOB
OMOXMMHYECKON TEXHOJIOTHH.
Kunernueckre 3akOHOMEPHOCTH
OCHOBHBIX TEXHOJOTUYECKHX
npoueccoB. [lepuonnueckue u
HenpepbIBHBIE nponeccel. Teopus
moaoous.

1.2

Cemunapckoe 3anamue « OCHOBHBIE
KMHETUYECKHE 3aKOHOMEPHOCTH.
MatepuranbHbIi U TETIIOBON OaaHc

13

[TpumeHeHne METOI0B TEOPUH
MoA00Hs K U3y4YECHUIO
OMOXMMHUYECKUX TEXHOJIOTUUECKUX
npoueccos. Meroz ananusa
pa3MepHOCTEN NPU U3YUYEHUN
OMOXMMHUYECKUX TEXHOJIOTUUYECKUX
npoueccoB. OCHOBHBIE
TUAPOMEXaHUYECKHE ITPOLIECCHI.
Knaccudukanus sxuakux
HEOJIHOPOJHBIX CUCTEM B
TMPOMEXaHNYECKHX ITPOLIECCOB.
MarepuanbHblii OanaHc
THIPOMEXAHUYECKUX MPOIIECCOB.

14

Jlabopamopnas paboma 1
«DKcnepumeHmanbHoe onpeoeieHue
B3KOCU CPeObly»

15

OCHOBHOI KMHETUYECKUI 3aKOH
¢unbTpoBanus. GUILTPOBAHKE TIOJ]
JIEWCTBUEM TEeperaaa TaBJICHUM.




[HenTpobexxHoe PrIbTpOBaHHUE.

1.6

Cemunapckoe 3anamue
«DunpTpoBaHUE)

Briiaua 3a1aHus Ha KypCOBYIO
pabory.

1.7

Kunernka ocaxaeHus.
['paBUTaIIMOHHOE OCAXKICHHE.
OcaxaeHue o1 JCHCTBUEM
LEHTPOOESKHOM crItbl. OTCTOWHOE
nentpodyrupopanue. Kunernka
LEHTPOOEIKHOTO OCAXKICHHS.
Huknonnsiii nporecc. OcaxaeHue
MO/ ICUCTBUEM DJICKTPHUUECKOTO
10JIs. DJIEKTPOOUNCTKA I'a30B.
KuneTtunka 351€KTpo OUYMCTKH ra3oB.

18

Jlabopamopnas paboma 2 «M3yuenue
npoyecca oucnepeupo8aHus
PACMBOPO8 U CYCHEeH3UU»

1.9

IIepememuBaHue B )KUIKUX CPEAaAX,
00J1aCTH MPUMEHEHHSI U OCHOBHBIE
XapakTepucTuku. IIceBnooxmxenne
OCHOBHBI€ MIOHATHSL, 00J1aCTh
IIPUMECHEHHUS.

1.10

Cemunapckoe 3anamue «Kuneruka
IPaBUTALMOHHOTO OCAXKIACHMUS.
LentpoOexxHoe ocaxieHue u
(buIbTpOBaHUE»

111

OO6m1ast XxapaKTepUCTHUKA TETUIOBBIX
npoueccos. TermonpoBoAHOCTb.
TemoBoe n3nyueHne. KoHBEKTUBHBIN
teruiooomeH. Tertonepeaaya npu
M3MEHEHUHU arperaTHoro COCTOSIHUSL.
Tennonepenaya. JIBrkymas cuiia
TEIUJIOBBIX MTPOLIECCOB.

112

Jlabopamopnas paboma 3
«Omnpenenenue 0CTaTOUHON
BIIQXKHOCTI

1.13

HarpeBanue, OCHOBHBIC CBEICHHUS.
HarpeBanue BoASIHBIM TapoM
(«ocTpeIM» 1 «TITyXum» ). HarpeBanue
TOMOYHBIMHU Ta3amu. HarpeBanue
KUJIKUMH B TBEPIBIMHU
TerIoHocuTensMu. HarpeBanue
ANEKTPUICCKUM TOKOM.

1.14

Cemunapckoe 3ansamue
«TenaonpoBoAHOCTB, TEINIOOTIAYA.
CBs13b KO GUITUEHTOB
Terionepeiadn ¢ koadduuuenramu
TETIIO0TTauM»

1.15

HOBerHOCTHa}I KOHACHCAUA U
KOHACHCAIIUA CMCIICHU .




OxuaxkieHre BOJI0M 1 BO3TyXOM.
IIpocToe 1 MHOTOKpaTHOE
BbIIIapUBaHue. MarepuanbHbIil U
TEIJI0BOH Oaanc.

1.16

Jlabopamopuas paboma 4
«Ornpenenenne kodhhuiueHTa
Jxoyns-Tomcona miig razoB»

117

MaccooOMeHHbIE TTPOLIECCHI,
OCHOBHBIC MTOHSITHSI, HA3HAYCHUE
ocobenHocTH. OCHOBHOE ypaBHEHUE
Maccormnepeaadud. MartepuaibHbIi
OaraHc MacCOOOMEHHBIX TPOLIECCOB.
JIBroKyIasi cusia MacCooOMEHHBIX
niporieccoB. MonuduimpoBansoe
ypaBHEHHE MacCOTepeIaymn.

1.18

Cemunapckoe 3ansamue
«TerIonpoBOAHOCTb, TEIIONEpeaaya,
CBs13b KO3(pPHULIMEHTOB
TerIonepenayr u Ko3ppUImeHToB
TETIIOOTAYM».

1.19

OcHoOBHbIE 3aKOHBI MAaCCOTEPEAAYH.
Macconepenaya B cucTeMax ¢
TBepAoH (a3oii (MacCONpPOBOTHOCTH).
Abcoprus pektudukanys.. Oomactu
npuMeHeHus. PaBHoBecHe B
crcTeMax KUJIKOCTh-Ta3.
MarepuanbHblii OanaHc u
KHHETHYECKUE 3aKOHOMEPHOCTH
abcopOru. da3oBoe paBHOBECHE B
crcTeMax KUJIKOCTh —T1ap.

1.20

Jlabopamopnas paboma 5
«/3yueHue nponecca BaKyyMHO-
CyOJIMMAIIMOHHOM CYIIIKH pacTBOPOB U
CYCHEH3UUIN)

121

[Tpunuun pekruduxanuu. Paboune
JIMHUHU Tpoliecca peKTU(DUKALIH.
PexTrdukarust MHOrOKOMIIOHEHTHBIX
cmeceit. TeroBoit 6anaHc npouecca
pextudukanyu. [IpuHuunuaisHbe
cxema Iporecca peKTu(uKanum.
Pasznenenne cmecen.

1.22

Cemunapckoe 3ansamue
«BrimapuBanue»

1.23

Okctpakius. O0mme CBeCHUs.
PaBHOBecus B mporeccax
AKCTpakuuu. MarepuanbHblil 6anaHc
sKcTpakuuu. Kunernueckue
3aKOHOMEPHOCTH Tpoliecca
sKkcTpakuuu. [IpuHIMnuanbsHeIe
CXEMBI Mpoliecca IKCTPAKIUH.

1.25

Ymepennoe oxnaxaeHne. OCHOBHBIE




nosiockeHus. OxJaxaeHue npu
a1IMadaTUYECKOM pacIIUPEHNN.
YMepeHHOE OXJIaXKICHHUE.

1.26

Cemunapckoe 3anamue « OCHOBHOU
KHHETHYECKHUI 3aKOH Maccorepe-
nadn. MoauuiupoBaHHbIC
ypaBHeHHsI Macconepenayn. CpeaHss
JBYDKYIIAS CHIIAY.

1.27

TeopuTnueckne OCHOBBI U CIIOCOOBI
CyLIKHU. MaTepuabHbIi U TETUIOBOX
0aJaHChl CYIIKH.

1.29

Kuneruka cymku. [IppuHnunuansaeie
CXEMBI IIPOLIECCOB CYLIKH.
Cyb6nuMmarusi.

1.30

CejwuHapCKoe 3auamue «PaBHOBECHE

B IIpolieccax peKTudukanuu.
MatepuanbHblii OanaHCy.

131

Ancop6umst. Oduye cBeeHusl.
MarepuanbHblii 0agaHC IPOLIECCOB
aacopOuuu. Kunetrka nporeccon
ancopOuuu. Cxemsl aJICOPOIIMOHHBIX
IIPLIECCOB

1.33

Kpucramum3amusa. O0mue cBe1eHus.
XapaKTepucTUKa KpUCTAIIIOB U
CIOCOOBI IPOBEIEHUS TPOLIECCOB
KpUCTAJUIM3aluKd. MaTepuanbHbli U
TEIUIOBOM OaIaHChl KPUCTAIU3ALIH.
Kunernka nporecca KpucTauIn3anum.

1.34

Cemunapckoe 3anamue «CyIikay.

1.35

[pomeccr MEMOpaHHOTO pa3JieTeHNUs
cmeceit. Kuneruka npoueccos
MeMOpPaHHOTO pa3JIeleHNs CMecel.
MexaHnueckue npoLeccChl.
Krnaccudukanys namenbueHHbIX
MaTepUaoB.

1.36

Jlabopamopnas paboma (3aIIUATHI)

Htoro

180

36

36

18

90

3.3  Coaep:xxaHue TMCUHUIIMHBI

BBenenue

Hcrtopuueckas crpaBka, NMpeAMeT, 3a7aud U poib Kypca. Kinaccudukanus OCHOBHBIX

MPOLIECCOB OMOXUMUYECKON TEXHOJIOTHH.

Kunernueckne 3aKOHOMCPHOCTU OCHOBHBIX TCXHOJIOM'MYCCKUX ITPOUCCCOB.

Y HEMPEPBIBHBIE MPOIIECCHI.
Teopus nmomobus.

Ilepuognueckue

HpI/IMeHeHI/Ie MCTOJOB TCOpHUU HO)I06I/I$I K U3YUCHUIO OMOXUMHYECKUX TEXHOJOTHYECKUX

mponuccCoB.
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MeTO,Z[ aHaJIM3a pa3MepHOCTeI7I IIpU U3Y4YCHUU OMOXMMHYECKHUX TEXHOJOTHYSCKUX ponecCoB.

I'uapoMexaHuvecKHe MPOIecChl

OcHoBHBIE THIpOMEXaHIUeCKue Tporiecchl. Knaccudukanus ®uaKux HEOAHOPOIHBIX CHCTEM
Y TUAPOMEXaHUYECKHX MPOLIECCOB. MaTepuanbHbIi OaaHC THIPOMEXaHUYECKUX MTPOIECCOB.

PuibTpOBaHME
OCHOBHOW KMHETHYECKUH 3aKoH (mibTpoBaHUs. OUIBTpOBaHME MO JCHCTBUEM Iepenana
nasneHui. LleHTpobexHoe PUIIbTPOBaHMSL.

Ocaxkaenue
Kunernka ocaxxnenus. I paBUTalilMOHHOE OCAKICHUE.
Ocaxenue 1moj AecTBUEM HEHTPOOCKHOMN CHJIBI.
OrtcroiiHoe LeHTpo(yrupoBaHue.
Kunernka HeHTpoOeKHOT0 OCaX 1eHHS.
[{ukoHHBIN npolLecc.
Ocaxenue 1moj JecTBUEM IEKTPUIECKOTO TTOJIS.
DneKTpoouncTKa ra3oB. KuHeTnka 3J1eKTpo O4HCTKH I'a30B.

HepeMemnBaHne U NICEeBA00KHNKCHHUEC
HepeMeI_HI/IBaHI/IC B XKHIKHX CPCaaAx, obnactu IMPUMCHCHHA U OCHOBHBIC XaPaKTCPUCTUKHU.
IIceBnookuKeHnEe OCHOBHBIC ITIOHATHA, 001acTh IMPUMCHCHH.

TemioBbIe mpouecchl
OOmas XxapakTepuCTUKa TEIUIOBBIX IpolreccoB. TemmonpoBogHocTs. TemnoBoe HU3iydeHUe.
KonBektuBHblll TemiooOmeH. Temsonepenaya mnpu  W3MEHEHUM arperaTHOro  COCTOSIHMSL.
Termnonepenaya. JIBuxKyinas Cuila TEIUVIOBBIX IPOLECCOB.

HarpeBanmue
OcHoBHble cBeneHus. HarpeBanue BOJASHBIM MapoM («OCTPBIM» M «TiIyXum»). HarpeBanue
TOIIOYHBIMH Ta3aMU. HaneBaHI/IG KUAKUMU W TBEPABIMU MPOMEKYTOYHBIMH TCIINIOHOCUTCIIAMMU.
HarpeBaHHe SJICKTPUYCCKUM TOKOM.

KOHI[CHC&I[I/IH H OXJIAXKJICHHUE
HOBCpXHOCTHaSI KOHACHCAIIUA U KOHACHCAI CMCIIICHUEM. OXJ'Ia)KI[eHI/Ie BOIOM U BO3QYXOM.

BruinmapuBanue
[IpocToe u MHOTOKpaTHOE BhIapuBaHue. MaTepuanbHbIN U TEMJIOBOM OaaHC.

OcHoBHBIE MacCOOOMEHHbIE MPOLECCHl OHOXUMUYECKOH TEXHOJIOTHHI
MaccooOMeHHBIE mponecChbl, OCHOBHBLIC IIOHATHA, HA3HAYCHHC, ocobennoctu. OCHOBHOE
ypaBHEHHE Maccorepepenayn. MarepuanbHbIi OaaHC MacCOOOMEHHBIX TpPOIEecCOB. J[BHKymas
CHJIa MaCCOOOMEHHBIX mponeccoB. MOI[I/I(I)I/ILII/IpOBaHHOG YpaBHCHHUEC MACCOIICPpCaavn.
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OcHoBHbIE 3aKOHBI Maccoliepenadd. Maccorepenaya B cucTeMax ¢ TBepJoul (azoit
(MaccompoBOIHOCTS ).

AOcopOuus u pektuduxanms
Abcopbuus u pekrudukarms. Odnactu npuMeHeHns. PaBHoBecue B cuctemMax sKUIKOCTh —Ta3.
MarepuanpHblil 6agaHCc ¥ KHHETHYECKUE 3aKOHOMEepHOCTH abcopOriu. Pa3oBoe paBHOBECHE
B CHCTEME JKUJKOCTh-Ta3.
[Mpuamun pexkrtupukammu. PaGouwe mmHUMM mporecca pektudukanuu. Pextnduxanus
MHOTOKOMIIOHEHTHBIX cMeceil. TermoBoii Gananc nporecca peKTH(PHUKALIH.
[TpuHIMIManeHBIE CXEMBI TIpoliecca pekTudukanuu. Pasnenenue cmeceil.
IKCTPpAKIMS
OOmme cBenenusi. PaBHOBecme B Tmpoleccax dKCTpakuuu. MarepuanbHblii  OamaHc
sKCTpakuuu. KuHeTHueckne 3aKOHOMEPHOCTH Mpollecca 3KCTpPaKIuH. lIpuHIMIUANBHBIE CXEMBI
IPOBECHUS MPOIecca IKCTPAKIHH.

YMepeHHoe oxJIaxIeHue
OCHOBHBIE ITOJIOKEHHS. OXJ'Ia)I(I[eHI/Ie Ipu a,Z[I/Ia6aTI/I‘IeCKOM pacIupCHUN. yMepCHHOC
OXJIAXKACHUC.
Cyuka
TeopeTI/I‘leCKI/IC OCHOBBI U CITOCOOBI CYUIKH. MaTepHaJ'IBHBIfI A TEIJIOBOH OajaHc CYIIIKH.
Kuneruxka CYUIKH. HpI/IHI_II/IHI/IaJII)HI)IG CXCMBI ITPOLCCCOB CYIIKH.
Cyb6numarusi.

Ancopouus
Oo6mue cBeneHusi. MarepuanbHblii 6anmaHc ajgcopoumu. KunHetnka mporiiecca amcopOuuu.
CxeMblI a71copOITMOHHBIX MPOIIECCOB.

Kpucramnusanus

O6mme cBeneHusi. XapaKTepUCTHKA KPUCTAUIOB M CIOCOOBI TPOBEIEHHUS TMPOIECCOB
KpUCTAJINIM3allMid. MarepualibHblil U TeIioBoM OanaHchl KpucTaum3auuu. KuHernka mporecca
KpHCTaJUTU3AIUH.

MemOpaHHbIe POLECCHI
Hpoueccm MeM6paHHOFO pa3aciICHUA cmecelt. Knneruka MeM6paHHOFO pas3aAciICHUA cMecei.

Mexannyeckue npouecchl
Mexannueckue npoueccel. Kinaccudukanys u3mMenb4eHHbIX MaTepHasoB.

34  TemaTrnka ceMMHAPCKUX/MPAKTHYECKHX U JJA00OPATOPHBIX 3aHATHIA

3.4.1. CeMuHapCKHE/TIPAaKTUUECKUE 3aHATHUS

1. Tlocrpoenue Touek u nporeccos B I-0-quarpamme
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PacueT nporecccoB TermoodMena B I-0d-guarpamme
Pacuer nporiecccoB maccoobmena B |-0-auarpamme
Pacuer nporneccco cmermBanus B |-d-nuarpammve
PacdeTbl KITMMaTHYECKOTO 000PYI0BaHUS

3.4.2. JlabopaTtopHbIe 3aHATHUS

JlabopatopHas padboTa 1 « DKcrepuMeHTATbHOE OMPEACTICHUE BI3KOCTH CPEIbI»
JIabopatopHas paboTa 2 «3ydeHue nporecca IMCIeprupoBaHus PaCTBOPOB U CYCIICH3HI»
JlaboparopHas pabota 3 «OnpeseneHne OCTaTOYHON BIXKHOCTID)

JlaboparopHnas pabota 4 «Onpenencane ko3 durmenta Jxoymnsa-Tomcona st ra3oB»
JlabopatopHas paboTa 5 «M3yueHue npoiiecca BaKyyMHO-CYOJIUMAIIHOHHOHN CYIIKH

pPacTBOPOB U CYCIIEH3UUI

3.5 TemaTuka KYpCcOBbIX MPOEKTOB (KYPCOBBIX padoT)

Pazagen kypca

OcHoBHbBIE NPoOLECCHl TEXHOJTOTHYECKHX CXeM
peKoMeHyeMble HA KOHCTPYKTHBHYIO pa3padoTKy

I'mppomexannueckue
IIPOLIECCHI

Tunoas cxema, OCHOBHBIE CTaJIMU U PEATTU3YIOILINE
MPOIIECCH B OMOXUMHUUYECKHUX MMPOU3BOJICTBAX.

TeroBbIe POLECCHI

TunoBas CXeMa, OCHOBHBIC CTa/IUU U pCATTM3YIOIIHC ITPOUECChI B
OHOXMMHUYECKUX IIPOU3BOACTBAX.

MaccooOmeHHbIe
(1 dy3noHHBIE) POLIECCHI

TunoBas cxema, OCHOBHBIE CTJIUU U PEATU3YIOIINE MPOIIECCHI B
OMOXUMHYECKHX TPOU3BOJICTB.
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BcrnomorarenbHele anmnaparsl:
barapeiinbie HUKIOHBI
I'maponukiIoHbI
I'a30:kMIKOCTHBIE cenapaTopbl
OTCTONHUKH HENTPEPBHIBHOTO JCHCTBUSA
ITp1neBbIe HEHTPOOEKHBIE CENAPATOPHI
barapeiinbie puabTpHI
DnexkTporIBTPHI
Konnencaropbl HOBEpXHOCTHOTO TUTIA
Konpaencaropsl cmemenus

TemnooOMeHHUKHY Pa3InyHOr0 THIA (XOJIOAUIBHUKH, TOI0TPEBATENH, UCTIAPUTEITU U T.]I.)

4. Y4eOHO-MeTOoAMYeCKOe U HH(POPMALMOHHOE 00eceyeHue

41  HopmatusHbie 1okyMeHTbI 1 'OCTobI
HeT

42  OcHoBHasl TUTEpaTypa
1. AnuykoBckas, E. B. [Ipouecchl u anmapatsl XUMAYECKOW TEXHOJIOTHH :

yueOHoe nocodue / E. B. SIlHuykosckas. — Upkytck : UPHUTY, 2021. — 118 ¢c. —
TekcT : anekTpoHHslii // JIaHsb : 3nekTpoHHO-O0ubOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/325196 (mara obopamenus: 31.08.2023). — Pexum
J0CTyMa: JIJIsl aBTOPH3. TOJIH30BATEICH.

43  JlonoJHUTeIbHAS JINTEPATYypa

1. Tapan, lO. A. Teopernueckue u NpaKTUIECKHE OCHOBBI UCCIIEI0BAHUS MTPOLIECCA CYIIKU
TBEPJIBIX MaTepuanos : yueoHoe nocobue / 0. A. Tapan, B. M. ®ydaeBa. — Mocksa : PTY
MUPDA, 2021. — 67 c. — TekcT : 3neKTpoHHbIH // JlaHb : 371eKTpOHHO-O0MOIMOTEeYHAas cUcTEMA.
— URL.: https://e.lanbook.com/book/218552 (nata obparmienus: 31.08.2023). — Pexum qocTyna:
JUIsL aBTOPHU3. TOJIB30BATEIEH.

2. lanstytnunos, Y. 1. OCHOBBI IPOEKTHPOBAHUS, TEXHOJIOTUU M SKCILUTyaTallul
XHUMHUYECKHX MPOU3BOCTB : yueOHoe nocobue / Y. U. Tansyraunos. — Upkyrck : UPHUTY,
2021. — 188 c.— ISBN 978-5-8038-1668-3. — Tekcr : anexTpouHbIii // JIaHb : 37I€KTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/325343 (nara oOpamenus:
31.08.2023). — Pesxum mocTyma: Juis aBTOPH3. MOJIb30BaTECH.

4.4  DaekTpoHHBbIE 00pa3oBaTe/bHbIE PeCypchl
1. OCHOBBI TEXHOJIOTUYECKHUX TIPOIECCOB
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
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45 JlumeH3WOHHOE M CBOOOJHO  pacmpocTpaHsieMoe  NMPOrpPaMMHOE

odecmeueHue
HCT

46  CoBpeMeHHbIe TpodeccHOHANBHBbIE 0a3bl JAHHBIX U HHPOPMALMOHHbIE

CIIPpaBOYIHbIC CHCTEMbBI
HET

NHTepHET-pecypChl BKIFOYAKOT JHOCTYI K AJICKTPOHHBIM OHOIHOTEKaM
yauBepcuteTa (http://elib.mgup; http://lib.mami.ru/lib/content/elektronyy-
katalog), k 37IeKTpOHHBIM KaTaJIoTaM By30BCKHX OMOTMOTEK U KPYITHEHIIINX
oubmmorex Mockssl (http://window.edu.ru).

5. MarepuajibHO-TeXHHYECKOe olecreyeHue

JIeKiMOHHBIE ¥ TpPaKTHYECKHE 3aHATHS U JabopaTopHble pabOThl TPOBOASTCS B
CHeIHaTM3UPOBAHHBIX aynuTopusix kadenpsl AB2214 u Ap2103, ocHAIIEHHBIX COOTBETCTBYIOIIUM
UCIBITaTEIbHBIM CTEHIOBBIM 000pYOBaHUEM, IJIaKaTaMH, HATYPHBIMU 0Opa3liamMu y3JI0B, JeTanei
MaIlIKH.

I[Ipu xadeape paboTaeT KOHCYIBTAIMOHHO-BBIYMCIUTENbHBIN Kiaacc AB2209 s
CaMOCTOSITENTLHOM paboThl, OCHAIICHHBI KOMIBIOTEPAMH C COOTBETCTBYIOIIMM pPACUETHBIM H
rpadUyecKuM IpOrpaMMHBIM 00ECIIEYEHUEM.

6. MeToauyeckne peKoOMeHIaluu

6.1 MeTtoanuecKkue peKOMEeHIAUM /IJIsl MPenoaBaTeJisi 0 OPraHu3aluu
o0yueHust

OcCHOBHBIM TpeOOBaHUEM K NMPENOJABAHUIO JUCLHUILUINHBI SBISIETCS TBOPUYECKH, TPOOIEMHO-
JTMAJIOTOBBIM TTOAXOM, TO3BOJISIONIMNA TOBBICUTh WHTEPEC CTYACHTOB K COJECPXKAHUIO y4eOHOTO
MaTepHaa.

OcHoBHas ¢opMa H3y4YCHHUS W 3aKpEIJICHUs 3HAHWUW IO ATON JUCHUIUIMHE — JIEKIIMOHHAs,
nmabopaTtopHasi U mpakTHueckas. [IpemomaBarenb JAOHKEH MOCIEIOBATEIBHO BBIYUTATH CTYICHTAM
psiI JeKUuil, B XOJe KOTOPBIX CJEAyeT COCPEJOTOYNUTHh BHHMAHHE Ha KIFOUEBBIX MOMEHTaX
KOHKPETHOTO TEOPETHUYECKOTO MaTepHayia, a TaKKe OPTraHW30BaTh MPOBEICHUE IMPAKTHYECKUX
3aHATHH TaKUM o6pa30M, 4TOOBI AKTUBU3WPOBATE MBINIJICHUC CTYACHTOB, CTHUMYJIHWPOBATH
CaMOCTOSITENIbHOE HW3BJIEYEHHME HMH HEOOXOAMMOW HH(POpPMAIMU U3 pPa3IMYHbIX HCTOYHHKOB,
CpaBHI/ITeHBHBII\/’I aHaJInu3 METOJ0B pemeHHﬁ, COIIOCTAaBJICHHUEC IMOJIYUCHHBIX PE3YJIbTATOB,
(GOpMYIHPOBKY M apryMEHTAIU0 COOCTBEHHBIX B3IJISIOB HA MHOTHE CIIOPHBIC POOJICMBI.

OcHOBY y4eOHBIX 3aHATUN MO AMCLUMILIMHE COCTAaBISIIOT JIEKIUMU. B mporecce oOyueHus
CTYJEHTOB HCHOJIb3YIOTCS pa3iMyHble BUABI YUEOHBIX 3aHATHH (ayJUTOPHBIX U BHEAYAUTOPHBIX):
JICKLIUH, CEMUHAPCKUE 3aHSTHSI, Ta00paTOpHbIe pabOThI KOHCYJIbTAIUMH U T.J. Ha mepBoM 3aHTHH 110
JaHHOW Y4eOHON NHCIMIUIMHE HEOOXOANMO O3HAKOMHUTH CTYACHTOB C MOPSAKOM €€ M3yuYeHHS,


http://elib.mgup/
http://elibrary.ru/
http://window.edu.ru/
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PacKpbITh MECTO U POJIb IUCLUIUIMHBI B CUCTEME HayK, €€ IIPAKTUYECKOE 3HAYEHUE, JOBECTH N0
CTYAEHTOB TpeOoBaHUs Kadeapsl, OTBETUTh HAa BOIIPOCHI.

B Xxozme neKuMOHHOIrO 3aHATHS MPENo/aBaTeib JOJDKEH Ha3BaTb TEMY, YYEOHBIE BONIPOCHI,
03HAaKOMMTb CTYIECHTOB C IIEPEUHEM OCHOBHOW U JOIIOJIHUTEIBHON JIUTEPATYPBI 110 TEME 3aHATHS.

Bo BcTynuTenbHOM 4acTH JEKIHH 00OCHOBATH MECTO M POJb M3Y4aeMOW TeMbl B y4eOHOM
JUCLUIIIMHE, PACKPBITh €€ IIPpaKTHUYeCKoe 3HadeHue. Ecnm uumraercss He IepBas JIEKLUHUsA, TO
HE00XO0IMMO YBA3aTh €€ TEMY C ITPeIbIAYyIIeH, He Hapyllas JOIMKHU U3J10KeHUs yueOHOro MaTepHaia.
Jlekumio ciieyeT HauuHaTh, TOJIBKO YETKO 00O3HAYMB €€ XapakTep, TeMy M KpYyr TeX BOIIPOCOB,
KOTOpbIE B €€ X0J1e OyyT pacCMOTPEHBI.

B oOcHOBHOI wacTu JEeKUUM CIEQyeT pacKpbiTh COAEp)KaHUE Y4YeOHBIX BOIIPOCOB,
AKIICHTUPOBATh BHUMAHUE CTYJCHTOB Ha OCHOBHBIX KaTErOpusxX, SBICHUSAX U IIpoleccax,
0COOEHHOCTSX MX MPOTEKaHUs. PacKppIBaTh CYIIHOCTh M COJIEPKAHHUE PA3IIUYHBIX TOUEK 3PCHUS U
Hay4yHbIX MOJAXOJAOB K OOBSCHEHUIO TE€X WIM MWHBIX SBIEHMH U mpoueccoB. Cienyer
apryMEHTHPOBAHO O00OCHOBAaTh COOCTBEHHYIO IMO3MIIMIO IO CIOPHBIM TEOPETUYECKHUM BOIIPOCAM.
[IpuBonuTe mpuMepsl. 3aaaBaTh IO XOLy H3JI0XKEHHUS JIEKIMOHHOTO MaTepuala pUTOPUYECKUE
BOIPOCHl M CaMOMy [JaBaTb Ha HHMX OTBET. OJTO CIIOCOOCTBYET aKTHMBU3ALUM MBbICIUTEIbHON
JEATEIIBHOCTH CTYJEHTOB, IOBBILIEHUIO WX BHUMAHUSA W HMHTEpeca K MaTepuaily JEKLUH, €e
cogepxkanuto. IlpenonaBaTens AOKEH PYyKOBOAUTH pabOTOM CTYyAEHTOB 1O KOHCIEKTUPOBAHMIO
JEKIIMOHHOTO MaTepuasa, MOJAYePKUBATh HEOOXOTUMOCTh OTPAKEHHS B KOHCIIEKTaX OCHOBHBIX
I0JIOKEHUH M3y4aeMOol TeMbl, 0CO00 BbIJEIIsAA KaTErOPUIHHBIN anmnapar.

B 3akimounTenbHOM YacTu JeKUUU HE00XO0AuMOo chopMyiIrpoBaTh OOIIME BBIBOJBI 110 TEME,
PacKpbIBAIOIIUE COAEPKAHUE BCEX BOIIPOCOB, TOCTABJIEHHBIX B JIEeKUHUH. OOBSABUTH IJIaH OYEPEIHOTO
CEMHHApPCKOr0 WU JabOpaTOpPHOTO 3aHSATHUS, JaTh KpaTKUE PEKOMEHJAMU IO IOATOTOBKE
CTYACHTOB K CEeMUHapy MM JabopaTopHON pabote. OmpenenuTbh MECTO U BpeMs KOHCYJbTaILlUH
CTyZIeHTaM, TOXeJaBIIUM BBICTYIHTh Ha CEMUHape ¢ JIOKJIaJaMU M pedeparaMu MO aKTyalbHbIM
BONPOCaM 00CYKJIa€MOM TEMBI.

Ienp mpakTUYeCKUX U JJAOOPAaTOPHBIX 3aHATUH - 00ECIEUUTh KOHTPOJIb YCBOECHUS Y4eOHOTO
MaTepuasa CTyJIeHTaMH, pacllupeHne U yriyOaeHre 3HaHNuH, TOJIy4YeHHbIX UMH Ha JIEKIUAX U B X0J1€
camocTosITenbHON paboThl. IloBbimeHne 3()()EKTUBHOCTH MPAKTUYECKUX 3aHSITHH J1OCTHraeTcs
MOCPEJICTBOM CO3/aHUSI TBOPYECKON OOCTAHOBKHM, PACHOJAraroliell CTYyJE€HTOB K BbICKAa3bIBAHHUIO
COOCTBEHHBIX B3IVISIIOB M CYXACHMH IO OOCYXXIaeMbIM BOIpOCaM, >KEIAHUIO Y CTYJIEHTOB
nopaboTaTh y JOCKHU MPH pEeIICHUH 3aau.

ITocne xaxaoro JEKIUOHHOTO, J1a0OpaTOpPHOrO M IMPAKTHYECKOro 3aHATUs CHENIaTh
COOTBETCTBYIOIIYIO 3allMCh B XypHajaxX ydeTa MOCEIaeMOCTH 3aHATHI CTyJEHTAMH, BBISICHUTH y
CTapOCT y4eOHBIX TPYMI MPUYMUHBI OTCYTCTBUS CTYJIEHTOB Ha 3aHATUAX. [IpOBOIUTH TpyNIoOBbIE U
VHJIMBHUIyaJIbHbIE KOHCYJIbTAllMU CTYJIEHTOB IO BOIIPOCAaM, BO3HUKAIOLIUM Yy CTYJEHTOB B XOJI€ UX
MOATOTOBKU K TEKYIIEH U MPOMEXYTOUYHOM aTTecTaliy 1o y4eOHOM AUCHUIUIMHE, PEKOMEHI0BATh B
MOMOIIb Y4eOHbIE U JPYrHe MaTepuabl, a TAK)KE CIIPAaBOYHYIO JIMTEPATYPY.

6.2 MeTroauueckue yKa3aHus JJIs1 00y4aOUIUXCH 110 OCBOECHUIO TUCIUILTHHbBI
CamocrositenbHass  paboTa sBIsIeTCSs OAHMM M3 BHUJOB  TOJY4YEeHHS  0Opa3oBaHUS

00yyYaroImMMHUCs U HalpaBlieHa Ha:
® [U3yuyeHHE  TEOPETHUECKOro  MaTepuana, IOArOTOBKAa K  JIGKLIMOHHBIM,
1a00paTOPHBIM, CEMUHAPCKUM (MPAKTUYECKUM) 3aHATHSIM;
® [IOJrOTOBKA K 3alIUTEe Ta00paTOPHOI padoThI;
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® [OATOTOBKA K 3aIIUTE KypCOBOW PabOTHI;
® [IOJrOTOBKA K TECTUPOBAHHIO C UCIIOJIb30BAHUEM 001Ie00pa30BaTEIHHOTO OPTAa.
CamocrosiTenbHast paboTa CTyJ€HTOB MPEICTABIAET cO0OW BaXkHEilllee 3B€HO y4eOHOTO
mporiecca, ©0e3 MpaBUIBHOM OpraHM3aldd  KOTOPOro  oOyyaromuics HE MOXET ObITh
BBICOKOKBATH(DUIIMPOBAHHBIM BBIITY CKHUKOM.

CTyAeHT NOJKeH NMOMHHUTbH, YTO HAaYMHATh CAMOCTOSITEIIbHBIC 3aHSATHS CIEQYET C MEepPBOTO
ceMecTpa U MPOBOJUTH UX perysispHO. OUeHb BAXKHO MPHJIOKUTh MAKCUMYM YCHIIMH, BOJIH, YTOOBI
3acTaBUTH ceOst paboTaTh C MOJIHON HArpy3KOW ¢ TIEPBOTO JHSL.

Kaxnpiii cTyfeHT NOJDKEH caM IJIaHHUPOBAaTh CBOIO CAMOCTOSITEIbHYIO PabOTy, UCXOIs U3
CBOMX BO3MOXKHOCTEH M MPUOPUTETOB. DTO CTUMYJIHPYET BBINOJIHEHHE PabOThI, co3aaeT Ooiee
CHOKOWHYIO0 0OCTaHOBKY, YTO B UTOT'€ MOJIOKHUTEIHHO CKa3bIBACTCS HA YCBOCHUH MaTepHaa.

Baxxno monHee ydectb 00CTOSITENBCTBA CBOCH paOOThI, YACHHUTH, YTO SBJISICTCS TJIaBHBIM Ha
JAHHOM 3Tare, Kakyl MOCIeA0BaTeIbHOCTh pabOThl BHIOPATh, YTOOBI BBIIIOJIHUTH €€ JYy4Ile U C
HaWMEHBIIIMMH 3aTPaTaMl BPEMEHHU U SHEPTHUH.

Jist 10J0TBOPHOM pabOThl HEMAJOBAXKHOE 3HAYEHHWE HMEET OOCTAaHOBKA, OpPraHH3alus
pabouero mecra. HyxHO m0OUTBCS, 4TOOBI MECTO PabOTHI IO BO3MOYKHOCTH OBLIIO MOCTOSHHBIM.
PaboTa Ha mpUBBIYHOM MecTe JienaeT ee Oosee mIoA0TBOPHOM. [IpoayKTHBHOCTE pabOTHI 3aBHCUT OT
MPaBUJILHOTO YepeloBaHUs Tpyda M oTabixa. [loaTomMy Kaxkaple yac WM JBa CIEAyeT JeaTh
nepepeiB Ha 10-15 MuHyT. BhIXOAHBIE AHHM JIydllle MOCBATUTH AKTUBHOMY OTIBIXY, 3aHSITHSIM
CIIOPTOM, MIPOTYJIKaMHU Ha CBEXEM BO3AyXe U T.1. Jlaxe mepekitoueHe ¢ OJHOrO BH/1a yMCTBEHHON
paboThI HA APYTO MOXKET CIYKUTh AKTUBHBIM OT/IBIXOM.

CTyleHT [dODKeH TIOMHUTh, YTO B Ipolecce OOydYeHHUS BaKHEHIIYI0 pOJb Hrpaer
camocTosTenbHas paboTa ¢ KHUTON. Hayuntbest paboTaTh ¢ KHUTON — BaskHEHIIIas 3a7ada CTyIeHTa.
be3 aToro HaBbika OyAeT Ype3BBIYAITHO TPYAHO U3YyUaTh MPOTPAMMHBIA MaTepUail, U MHOTO BPEMEHU
OyIeT mNoTpadeHO HepaluuoHalbHO. PaboTa ¢ KHUTOM CcKiajgplBaeTcs M3 yMEHMs 10A00paTh
HEOOXOAMMBbIE KHHUTH, pa3o0paThCsi B HHUX, 3aKOHCIIEKTUPOBATh, BHIOpATh TJIABHOE, YCBOUTH M
MPUMEHUTH Ha MPAKTHUKE.

7. DoH/1 O1LIEHOYHBIX CPEICTB

7.1  MeTtoabl KOHTPOJISA U OLIECHUBAHMSA Pe3y/IbTATOB 00y4eHHS

Jlo naThl MpOBEIEHNS MPOMEKYTOUHOU aTTECTALlUU CTYACHT JIOJIKEH BBIIIOJHUTH BCe padoTHI,
MIpelyCMOTPEHHbIE HACTOsIIeH pabouel mporpaMMoil TUCHUIUIHHBI.
[lepeuenb 00s13aTENbHBIX PAOOT, BHIOIHIEMbIX B TEUEHHE CEMECTpa
e Kypcosas pabota (KP)
e PyGexuslit koHTpOIH (PK)
e JlaGoparopusie pabotsl (JIP) (YO) (PT)
e CamocrostenbHblie paboTsl (CP)

7.2  lkaga u KpuTEepUN OLIEHNBAHUS Pe3yJIbTATOB 00y4YeHUsI

Pe3yJILTaTBI O6y‘{eHI/I}I OLCHUBAIOTCA I10 OauIbHOMN HIKajJic, OaJIBl HAUUCIISIOTCS CTYACHTY IO
pe3yJibTaTaM BBIITOJIHCHUA 00s13aTeNbHBIX pa60T.



17

Ouenka Koau4vecTBo 6a110B
OTJINYHO or 81 no 100
XOpOIIO ot 61 o 80
YIOBJIETBOPUTEIILHO ot 41 o 60
HEY/IOBJICTBOPUTEIHHO 40 u meHee

7.3  OueHOYHBIE CPeACTBA
7.3.1. Texyuuii KOHTPOIIb

KoMIu1eKT KOHTPOJIBHBIX 32124 11 ceMUHApCcKuX 3aHATHH (C3) n
CaMOCTOATeIbHOI padoThl cTyaeHToB (CP)

3anava:

Onpenenuts JOuUaMeTp MEXaHM3HMPOBAHHOTO OTCTOMHHMKA HENPEPBIBHOTO  JIEHCTBHA
MIPOU3BOIUTENBHOCTRIO 40 T/4 BOMHOW cCycrlieH3uH, coaepxkamed 5% (Macc.) JacTul] Imecka C
mw10THOCTEIO 2600 kr/mM°. Hammensmmii auamerp gactur 8 MkMm. OcakieHHe OCyIIecTBISETCS B
JAMHHAPHOM pexkume. Junamudeckas BsaskocTs Boasl — 107 ITa-c.

3anaya:

OnpenenuTh MaKCUMaIIbHYIO CKOPOCTh OCQKICHHS TBEPIBIX YACTHI] TUAMETPOM 2 MKM B
oTcToitHo# entpudyre. I[InotHocTs xumkoctr 1000 kr/me. [IunamMudeckuii ko> GUIMEHT BA3KOCTH
sxuakocta 1-107 IMa-c, maoTHOCTH TBepAbIX yacTur 2500 kr/m®, muameTp poTopa HeHTpudyru pasen
1 M, 9acToTa BpameHus poTopa n = 3,6 ¢ 1. Pexxum ocaxieHns — TaMHHAPHBIIA.

Bo ckonbko pa3 ObicTpee MPOM30HAET OCAXJICHHE JAHHBIX YAacTUI B LEHTPU(YTe, 4eM B
OTCTOMHUKE?

3anava:

Onpenenuth MaccOBYIO TPOM3BOAUTEIBHOCTh [0 CYCIEH3MM, QWIBTpaTy M OCAAKY
¢unbTpyromed HEHTPUPYTH MEPUOANYECKOTO JEHCTBHS 3a LUK (OAHY 3arpy3Ky) M paccuMTaTh
1eHTpoOexkHbIN (pakTop (dhakTop pazaenenus). Pazmepsr O0apabana nentpudyru: auamerp 8§00 mwm,
BHyTpeHHH# auametp 6opta 400 My, Beicota 600 Mm. ITnotHOCTH cycnensun 1300 kr/m®. CkopocTs
Bpamienus 800 o6/mun. Konnenrparus TBepaoii ¢asel B cycnen3uu 40% (Macc.), BIaXKHOCTh OCaJIKa
30% (macc.).

3agaua:

OnpenenuTb MaccoBbI M OOBEMHBIH pacXoJ] OCBETJIIEHHOW >XHJAKOCTH M OcCajiKa IpH
orcranBanuu 100 T/94 BogHOM cycmeH3uu, coaepkameid 5% (Macc.) 9acTHIl MecKa C MIOTHOCTHIO
2600 kr/m®. Konuentpanus gactur B ocaake — 60% (Macc.), OCBETIEHHAS KUIKOCTh HE COIEPIKHT
TBEPJIBIX YACTHII.

3agava:

Onpenenuth CpeaHIO OOBEMHYIO MPOU3BOJAUTENBHOCTh PAMHOTO (UIBTp-TIpecca Mo
¢bunbTpaty, umerorniero 40 pam pazmepom 1000x1000x40 MM kaxaas. KoHeuHbI# niepenal 1aBneHus
npu punsTposanmu AP = 0,6 MIla. Conpotupienne GpunpTpyromieii meperopoaku Ry = 3-108 H-c/v®.
VienbHoe conpoTusnenue ocaaka 3,6-10* H-c/m*. OtHommenune o6bema ocaaka k 06beMy GuiibTpaTa
0,2. Bpems BcnoMoOraresbHbIX Olepaliii 1 IPOMBIBKE B CyMMe cocTaBiisgeT 30 MUHYT.

3anaua:
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[IpousBoguTenpbHOCTh OapabanHOTO BakyyMm-puinbTpa 400 Kr/d BOJHOW CYCIIEH3UH,
comepxameii 12% (macc.) TBepmoii ¢assl ¢ mioTHOCThI0 2200 Kr/mM°. BoakHOCTH MONyYEHHOTO
ocagka 20% (macc.), a comepkanue TBepaoi (asel B dunpTpare 0,05% (Macc.). Onpenenurtsb
MIPOU3BOIUTEIIEHOCTD (PUIILTPA 10 OCAAKY U (DUITBTpATY.

3agaua:

Onpenenutb quamMeTp IUKIOHA, B KOTOpOM ouuiiaercs oT nbutd 300 Kr/d4 ABIMOBBIX Ta30B.
Kosdunuent conpotusnenns mukinona =105, oraomenune Ap/pr =750 mM%/c2. [ITOTHOCTS TBIMOBBIX
razoB pr = 1,2 kr/m® .

3agaua:

Paccuurtats 4ymcio 3eMeHTOB OaTapeiHOro UKIOHA, TPeHa3HaueHHOTro [ ouucTKu 7800
M%/4 rasa ot neimu. [lepenan naBnenus Ha nuksione pasen 400 ITa. Kos(duuuent ruapapindeckoro
conpotusiieHus 3eMenTa & = 90. uametp amementa paBeH 150 mm. ITnotHocTs rasza pasna 0,6
KI/MC.

3anaua:

Onpenenuth WHTEHCUBHOCTh TMEPEMEUIMBAHUS M  MOIIHOCTh, MOTPEONIeMyl0 MpH
nepememmBanuu 250 1 cpensl Memankoi auamerpoM 200 M, eciii 4ncio 000pOTOB MEMIANKH N =
600 06/MHH., IIOTHOCTb IlepeMelIrBaeMoii cpeabl paBHa 1000 kr/m®, a KpuTepnii MOIIHOCTH
Menranku (MoauduurpoBaHHblil kputepuii Ditnepa) Kn = 10.

3agaua:

Temmneparypa KUAKOCTH B TerooomenHnke 83°C, Temneparypa HapyxHoro Bozmyxa 20°C.
TonmuHa creHkd TemnooOMeHHMKa 20 MM, TOMIIMHA CJI0A TEIUIOBOH wm3oaanuu 50 M.
TermmonpoBonHocTs crenku 4 Br/m-rpan. Koaddumuent TennooTnaun ot )KUIKOCTH K BHYTPEHHEH
crenke anmapara coctaBisier 100 B1/m-rpaz, a OT MOBEpXHOCTH U30JIALUHU K HAPYKHOMY BO3IAYXY
20 Bt/m-Tpaa. Onpenenutb TEPMUUECKOE COMTPOTUBIICHHE TEILIoNEepeiadn, MIOTHOCTh TEIJIOBOTO
[IOTOKA, Pa3HOCTh TEMIIEPATYp MEX]Ly BHEIIHUM CJIOEM U30JIALUU U HAPY’KHBIM BO3/1yXOM.

3anaua:

Onpenenutb pacxon rperomiero napa (nasienue 0,4 Mlla) u moBepxHOCTh TemaooOMeHa
TmojlorpeBaTensa, B KoTopoM Harpepaercss 1200 kr/d4 cmecu stanona u Boasl or 10°C mo 80°C,
TeroeMkocTh cMecH 3,4 kJx/kr-rpan. Kosdounuent rennonepeaayun 700 Br/m-rpan.

3anaua:

Bonsnoit map B konmuuectBe 8000 kr/u nmpu Bakyyme 0,07 MIla xoHzneHcupyercss BOJIOH B
KOHJIEHCATOpe cMelIeHusl ¢ OapoMeTpuueckoii Tpyooi. HauanpHas TemmnepaTtypa moj1aBaeMoil BoJIbl
12 °C. Temmeparypa cmecu KonjeHcata u Boabl Ha 8°C Hmke TemmepaTypsl Tapa. OmpeaenuTh
pacxo OXJIaXkIaoleil BOJIbl U BHICOTY THAPABINYECKOI0 3aTBOpA B OapoMeTpHuyecKoil Tpyoe.

3agaua:

B oxnokopmycHoii BeimapHoi ycraHoBke ynapuaetcsi 10000 xr/u BogHoro pactsopa KOH
OT HayabHON KOoHIeHTparuu 4% (macc.) 1o koHeuHoit — 36% (macc.) mpu masnenuu 0,02 MITa.
Haiitn konudecTBO ymnapuBaeMoOW BOJBI M TMOJE3HYKO PAa3HOCTh TEMIIEpaTyp, €CIU JIaBJICHUE
rpetorero napa 0,3 MIla. BennunHa TemnepaTrypHbIX HOTEPh 3a CYET THIPOCTaTHYECKOTO 3 dekTa
6°C, dpusuko-xummueckoit nenpeccnu 20°C.

3agaua:

B Bemapaowm ammapate o nasieanem 0,02 MIla ymapusaercst 7000 kr/4 BogHOTO pacTBOpa
NaOH ot navaneHO#M KOHIIEHTpanuu Xy = 6% (macc.) no X«= 30% (macc.). [laBnenue rperoriero
napa 0,4 MITa. OnpesieTuTh TOBEPXHOCTH TEIIO0OMEHA, €I CyMMa TeMIepaTypHbIX noteps 18°C,
a Kod(pUIMEHT Temyomepesaun OT mapa K pacTBopy 900 Br/m?rpam. TemmoBble TOTEpH He
YUUTHIBaTh, [Ipu pacdere TEIIOBOM HArpy3KH CUMTaTh, CTO TEIUIO TPEIOLIETO Mapa pacxomyercs
TOJILKO Ha 00pa3oBaHKe BTOPUYHOTO Mapa.

3agaua:

B TpexxopnycHoli BakyyM-BbInapHOi ycTaHoBKe ynapuaeTcst 900 kr/d4 BoiHOTO pacTBopa

KOH ot xonnenTpannu 4% (macc.) 1o 36% (macc.). OcraTounoe paBienue B KonaeHcatope 0,02
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MlIIa, naBnenwue rperomiero napa 0,8 MIla. Onpeaenuth KOJIMYECTBO BHITAPEHHON BOJIBI M TTOJIC3HYIO
Pa3HOCTh TEMIIEPATYP, €CITU CyMMa BCEX TEMIIEPATYPHBIX IOTEPh PaBHA: 32 CYET TUAPOCTATHIECKOTO
s¢ddekra B koprycax — 12,5°C, 3a cuer ruapoxuHamudeckoii nernpeccun -3°C, GU3MKO-XHMHYECKOI
nenpeccu - 23°C.

3agaua:

Onpenenutbh pacxoJ CEpHOW KUCIOTHI A OCYLIKM BO3/yXa IpU CIEAYIOUIMX JaHHBIX.
[IpousBoauTensHOCTH ckpy66epa 500 M3/4 (cuuTas Ha cyXoii BO3LyX HPU HOPMAIbHBIX yCIOBUSIX).
HauansHoe conepxanue Biaru B Bozayxe 0,016 kr/kr cyxoro Bo3jyxa, KOHEUHOE CO/IEp/KaHUE BIaru
B Bo3nyxe 0,006 xr/kr cyxoro Bo3myxa. HadampHoe comepkanue Boabl B kuciore 0, 6 Kr/kr
MOHOTHJpaTa, KOHeYHOe cojepxanue — 1,4 Kr/kr moHoruapaTa. OcyIlika BO3yXa IMPOU3BOAUTCS
npu atMochepHOM naBieHuH. IlnotHocTs Bo3myxa — 1,29 kr/m>.

3agaua:

Uepes mpotuBoTOUYHBIN abcopOep npomyckaroT 3000 kr/gac Bozayxa, cogepxkamero 0,06 kr
are-ToHa/Kr MHepTHOM yacTH. KoHIeHTpaus aneToHa B BO3yxe Ha Bbixoe u3 abcopbepa — 0,01 xr
alleToHa Ha KI' MHEPTHOH yactu. M3Bnedenue aneroHa mpousBogutcs 9000 kr/dac 4yucTOW BOJBI.
Haiitu nBmxymryro cuity mporecca aOCOpOIMH, €ClM YpaBHEHWE JIMHHHM PABHOBECHS )p = 2-X.
PaGouyro 1 paBHOBECHYIO TUHUH U300pa3UTh HA AHArpaMMe ) — X.

3anaua:

Paccunrtarh uncno eauHMII IEpeHOCa B MpoLiecce MPSIMOTOYHON abcopOIuu aleToHa BoAou
npu ycnoBuu: Xy = 0; yu = 0,06 krmonsPB/krmosnb un.HOC. OTHOIIEHHE TOTOKOB L/G = 2, ypaBHeHHUE
nuHUM paBHoBecus )p = 1,68-x. Komeunas xonmentpanusi amerona B Boje Xx — 0,0115
krmoJibPB/krmons uH.HOC.

3agaua:

Paccuutate cpenHIOO JABIKYIIYIO culy Ay AN HOPOTUBOTOYHOrO  Ipoliecca
Maccorepeiayu, B KOTOPOM JIMHHSI paBHOBECHS BhIpakaeTcs ypaBHeHUEeM Vp = 1,35:x; xy = 0; xx =
0,02 xrmonw/krmone; L/G = 2,35; y« = 0,03 xrmonbs/krmonb. PaGodyio v paBHOBECHYIO JTHHHUH
M300pa3uTh HA AMATPAMME J—X.

3anaua:

Paccuntath Kod(Quimentsl Maccomepenaun: K [Kkrmoms/(M%/4ac-KrMons/KrMonb)]  u

Ky[KkrMoms/(M%/gac-KrMoJIs/KIMOITb | U poriecca, B KOTOPOM Kod(G(HUIMEHTE MACCOOTAAYH HMEIOT

cnemytomme 3HadeHms: Py = 0,28  [krmons/(M%*uac-krmons/krmoms] u o PBx = 0,28
[KrMoIb/(M%/4ac-KTMOITB/KTMOTb |, @ ypaBHEHHe TMHUM PABHOBECHS UMeeT BUJ Vp = 1,02-x.
3agaua:

B pexTudukainoHHONH KOTOHHE HEMPEPHIBHOTO ACHCTBUS pa3lenseTcsi CMeCh dTaHOI-BOJA.
Ucxonnast cmech comepxut 10%(macc.) stanona, muctwisat - 90%(macc.) staHona, KyOoBas
KUAKOCTh - 2%(macc.) aTaHona. I[IpomsBogurensHOocTh ycTaHOBKM1000 Kr/dac mucTHIIATA.
Onpenenuth KoauyecTBa KyOOBOW >KMIIKOCTH M MCXOJHOM CMECH, a TakXe KOJMYECTBO IapoB,
MOCTyNAIOUMX B JAeduerMartop npu ¢iermMoBoM guciie paBHoM 0,2.

3agaua:

Onpenenuth KOJIUYECTBO AUCTUILIATA U KyOOBOrO OCTaTKa, MOAYUYEHHBIX MpPH pa3AeeHUN
2000 xr/gac cmecu 3TaHON-BoAa. KOHIEHTpalusi 3TaHOJNa B MCXOAHOM cmecu - 25%(macc.), B
muctuiuisTe - 92%(macc.) u kyboBom ocratke — 1,5%(macc.).

3agaua:

Onpenenuth Kakoe KOJIMYECTBO (B KI/4) UCXOAHON CMECH MOJAETCs B PEKTU(PHUKAIIMOHHYIO
KoJIOHHY auaMeTpoM 800 MM, ecii U3 KOJIOHHBI BBIBOAUTCS 3 T/yac KyOoBOH xuakoctu. CKOpOCTh
MapoB B CBOOOJHOM CEUYEHUHU B BEpXHEH 4acTH KOJOHHBI paBHA 1,0 M/c. DermMoBoe 4UCIO PaBHO
2,0. TIT0THOCTH Mapa Ha BHIXOJIE U3 KOJNOHHKI 2,77 Kr/m>,

3agaua:
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[Tpon3BOUTENHHOCTD PEKTH(PUKAIIMOHHON KOJIOHHBI HenpephiBHOTO nericTBus — 1000 kr/yuac
HCXOJIHOM CMECH, COCTOsIIeH n3 OeH301a u Toayosa. Pacxon kyboBoi skuakoctu (Tosryosa) — 600
kr/gac. ®nermoBoe yncio R =2. Onpenenuth kakoe KOJIMYECTBO Mapa MocTynaeT B Aedermarop.

3agaua:

B pextudukanoHHy0 KOJIOHHY HEMpPEephIBHOIO JEHCTBUS MOJAETCS Ha pa3jelieHue CMECh
OcH30lla W Toiyolla, MMmeromas B cBoeM coctaBe 40%(macc.) Oen3ona. JUCTHIUISAT COIAEPKUT
97%(macc.) nerkoneryuyero. MonpHast nonst Oenzona 78, tonyona 92. Onpenenuts MUHUMAaJIbHOE
(hIerMoBO€ YHCIIO, €CITM KOHIICHTPAIIHS JIETKOJIETY4ero B Iape, PaBHOBECHOM C KUIAKON MCXOTHOU
cMechbio, paBHa 59%(Moit.).

3agaya:

[Ipon3BOUTENBHOCTh PEKTU(PUKAIMOHHON KOJOHHBI paBHa 1000 kr/gac aucTHILIATA.
N3BectHBI cocTaBel: ucxomHo cMecu xp =30%(momn.), muctumisara — xp = 90%(mon.) u mapa,
PaBHOBECHOT'O C UCXOAHOU cMeChIO Yip = 60%(Mo:1.). OnpeaenuTs KOJIUYEeCTBO MMapa, MOCTYHAIOIIEro
13 KOJIOHHHI B iehiiermMatop, eciu padouee ¢uiermonoe uncio R = 1.5 Rpin.

3anaua:

B pacnpimuTensHOM JKCTPAaKTOpE MPOU3BOAUTCS H3BICYEHHE (EHOJa M3 €ro BOJHOTO
pactBopa 6en3onioM. KomnuectBo obpadaTeiBaeMoii (heHoabHOM Boabl L = 20 1/4. KoHueHTpanus
¢denona B Boze: xy = 1,0%(macc.); xx = 0,1%(macc.). Konnentpanus penona B 6enzone: yy = 0; yi=
4,75%(macc.). Haiitm yacoBod pacxoa ducTOro O€H30Ja M €ro YIeNbHBIH pacxon Ha 1 Kr
oOpabatbiBaeMoOil PEHOILHOM BOJIBI.

3anaua:

Jlis SKCTpakuu Meamperapara U3 €ro BOJHOTO pacTBOpa XJIOpPO(hOpMOM HCIONb3yeTcs
YUCTBIN pacTBOpUTENb (Vx = (), KOTOPBIN HaChILIIAETCS 10 COJACPYKAHUS B HEM MeEJIpernapara yy =
0,00115kr/kr s3kcTpareHta. HauanbHas KOHIEHTpAamus MeEANpenapara B BOJHOM pPacTBOpE
coctaBisieT xy = 0,00175kr/kr Bombl, a koHeuHast Xy = 0,00005Kr/Kr BoJbl. YpaBHEHUE PAaBHOBECHUS
Vp = 4,66-x. HaiiTu cpeHioo ABMXKYIIYIO CUIy IPOTHUBOTOYHOIO Mpoliecca 3KcTpakiuu. Pabouyio u
PaBHOBECHYIO JIMHUU Mpoliecca H300pa3uTh Ha AUarpamme y —x.

3anava:

Onpenenuth pacxosn Bo3ayxa s BbicymnBaHus 100 Kr/d BiakHOTO Marepuanga oOT
HavanbHO# BnakHoctu 10%(Macc.) 1o koHeuHoi - 0,5%(Macc.). Bo3ayx nepen kamopudepom umeet
temmnepatypy to = 20°C ¥ OTHOCHTENBHYIO BIaKHOCTb, PaBHYIO (o = 50%, TeMIepaTypa ero mocie
kanopudepa pasna 60°C. OTHOCHTeNbHASA BIAKHOCTh BO3AyXa MOCe CyIMIKH @z = 40%. Cymmnka
M303HTANIBIINYECKas (TeopeTHyecKast).

3anaua:

Bo3/IyX B H302HTAIBIIMYECKOH CYLIMIKe TIOCTYTAET B Kanopudep mpu Temmeparype ty = 25°C
¥ OTHOCHTEBHOH BIAKHOCTH ¢ = 65%, Harpeaercs 10 TemrepaTyphl tx = 130°C n yxomut n3
CYLIMJIKM C OTHOCUTEJIbHOM BIIaKHOCTBIO paBHON ¢ = 45%. TpeOyeTcsi HOHU3UTh MaKCUMAJIbHYIO
Temmeparypy cymku 10 90°C, mpuMeHMB penupKynsmmio. OHpeeuTh KPaTHOCTh HUPKYIALMK
BO3/yXa.

3agava:

Hapysxuslit Bo3gyx mpu Temmeparype to =10°C u oTHOcHTensHOH BiaxkHOCTH (o = 50%,
npoiing kamopudep M CyNIMIBHYIO KaMepy, BEIXOAMT M3 Hee Hpu Temmepatype to = 40°C u
OTHOCHUTENIBHOM BJIAXXHOCTH paBHOH @2 = 70%. OnpenenunTs:

a) TeMIIepaTypy BO3yxa Iocie Kanopudepa,

0) pacxon Bo3yxa npu ynanenuu 100 kr Bnary;

B) pacxoj Teruia B kanopudepe, ecnu BenmunHa A = - 400 xx/Kr yaaneHHO# BiIary.

[Ipumepsl 3ananuii 11 31eKTpOHHOTO TecTupoBaHust PKNel
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10101

Bobibepume u3 npusedeHHO20 nepevHs npoyeccos me, Komopble A8770Mcs
mexHosiocu4yeckumu:
Mpouecc Npon3BoACTBa a30THOM KMCIOTbI.
Mpouecc n3mepeHna TemnepaTypbl Pacniasa B NPOU3BOACTBE YyryHa.
Mpouecc noraoweH1a aTmocdepHoOMn Barm cepHoi KMCoTbl B 1abopaTopHOM Npubope-aKcnkaTope.
Mpouecc ocywWw KM NPMPOAHOro rasa nepes TPpaHCNopTUPOBKOM No Tpybonposoay.

Eal A o

10102
Ymo exodum 8 npedmem Kypca “OCHOBHble mexHOs02u4ecKue npouyeccol”?
TexHonorms npon3sBoacrTtea XMMUYECKUX MaTepnanos.
Mpoviecchbl NPoM3BOACTBa KOHKPETHbIX BUA0B BMOXMMUYECKOM NPOAYKLMUMN.
Mpouecchbl 1 annapaTtbl O4HOTUMHbLIX CTAANIN NPOU3BOACTB XMMUYECKUX MPOAYKTOB.
Bce dopmynmposkm B n.n. 1.3.

LR

10103

Huxke npusBeaeH cNUCOK BeIMUMH, XapaKTepu3yloLmx npouecc 1 ero pabory:
1. G-npou3BoOAUTENbHOCTb anNnapaTa;

H —BbIcoTa annapara;

D — guameTp annapara;

M — Konn4yecTBO NepeaaHHOM Maccehl;

Q- Konnyectso nepesaHHON TeN0TbI;

C—cKopocTb npouecca;

T— BpemA npoLecca;

A — ABUIKYLLAA cuNa npouecca;
9. R-—conpoTuBaeHMe npoLeccy, NpoTeKaloLwemy B annapaTe.

Kakue BennumHbI U3 SAHHOTO CNUCKa Heobxoaumbl AN GOPMYANPOBKU OCHOBHOIO KMHETUYECKOrO 3aKOHa?

NSO~ WN

10104

Ymo nexcum e ocHose KﬂGCCUdJUKGHUU OCHOBHbIX npouyeccos buoxumuyecKoli mexHosno2uu?
O6LWHOCTb annapaTypHOro oGpopmaeHus.
EanHOe maTemaTnyeckoe onucaHve npoLeccos.
CsoiicTBa nepepabaTtbiBaembIx MaTeEPUAIOB.
EAMHCTBO KMHETUYECKMX 3aKOHOMEPHOCTEN.
. COBOKYMHOCTb NEPEeUNCNEHHbIX MPU3HAKOB.

gk e

10105

Kakue senuyuHbl He0b6Xx00UMbI 0414 3arUCU OCHOBHO20 KUHEMUYECK020 30KOHA 0118
2udpomexaHu4yecKux npouyeccos (6 uHmezpasnsvHol hopme)?
M —Macca BelLecTBa, nepelleaLwasn us ogHo ¢assl B Apyryto;
f- naowaab nonepeyHoro ce4eHnA annaparta;
F- naowaab NOBEPXHOCTHN ¢a3OBOI'O KOHTaKTa,
T — Bpems;
AC— pa3HOCTb KOHLLEHTPALMIA BELLECTBA B Pa3/INYHbIX pasax;
R —conpoTtuBieHune npoueccy;
Ap —nepenag, AaBneHus;
V — 06bem NpoayKToB, NPOXoAALIMX Yepes annapar;
. K—koaddpunumeHT macconepenauu.

©O©o®oND G~ whN P

10106

C KaKoW LieNblo COCTaBNAeTCA ypaBHeHUe matepuanbHoro 6anaHca?
1. [ns onpefeneHunn aHepreTMYecKmnx 3aTpaT Ha npotiecc.
2. [nsaonpeneneHuns ycnoBuii paBHOBECUSA B XO4e NpoLiecca.
3. [ns onpeneneHuns BeNNUYMHbI MaTePUaNbHbIX MOTOKOB.
4.  [nA onpeneneHns KNHeTUYECKMX XapaKTePUCTMK NpoLecca.

10107
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C KaKoW Lie/Iblo COCTaBNAETCA ypaBHEHWe TenioBoro 6anaHca?
1. [ns pacyerta BENMUYMHBI TEM/IOBbIX MOTEPL YCTAHOBKM.
2. [ns onpeneneHus cpeaHein ABUNKYLLEN CUbl NpOLEcca TernionepeHoca.
3.  [ns onpeaenieHns SHepreTMYecKMx 3aTpaT Ha npouecc.
4. [na pacyeta KoaddULMEHTOB CKOPOCTM NpoLecca.

10108

Kakme U3 nepeunucneHHbIX HUKE FeOMETPUUYECKMX XapaKTePUCTUK ABAAIOTCA OCHOBHOWM pacyeTHOM
XapaKTePUCTUKOMN rMAPOMEXaHUYECKOro U1 MaccoO6MEeHHOro annapaTos, BXoAAlLel B OCHOBHOE KMHEeTUYecKoe
ypaBHeHUe COOTBETCTBYIOLWEro npowuecca?

BbicoTa annaparta.

OuameTp annapara.

Mnowaab cevyeHma.

JnvHa annapara.

O6bem annapara.

Mnowaab NOBEPXHOCTU MeXda3HOro KOHTaKTa.
WnpuHa annapara.

Nook~rwpdE

10109

3HaHUem KaKux senuyuH Heobxoo0umMo pacrnosanaeams npu onpeodesneHuu 0CHOBHOU

2eomempu4eckoli xapakmepucmuku (0CHOBHO20 pasmepa) 2uOpPoOMexaHuU4ecKkoz2o annapama?
1. Pacxogom nepepabaTtbiBaeMoro matepuana.

KoaddumumeHTom ckopocTm npoLecca.

JaHHbIMK O paBHOBECUM.

Mnowaabio NOBEPXHOCTU MeKba3HOro KOHTaKTa.

[BuKyLLen cmnon npouecca.

BpemeHem npouecca.

O6bemom annapara.

Noak~wd

| 10110 |

Onpedenume Haubosee npasunbHyo hopMynuposKy HerpepbisHO20 NMpouyeccd.
|_|pOLl.eCC, B KOTOPOM OTA€E/IbHbIE CTaANN OCYLLECTBNAKTCA B PAa3HbIX MeCTax.

|_|pOLl.eCC, B KOTOPOM OTAE/IbHbIE CTa4NN OCYLLEeCTBNAKTCA OAHOBPEMEHHO B Pa3HbIX MeCTax.

|_|pOLl.eCC, B KOTOPOM OTAE/IbHblIE CTaANN OCYLLECTBNAKTCA OAHOBPEMEHHO.

|'|pOLI,eCC, B KOTOpOM OTAeNbHble CTagnn npouecca OCyLlecTBAAKTCA BO BCeM 06'beM€ annaparta
oaHOBpeMeHHO.

WP

10111

B Kakom 13 npuBeAEeHHbIX HUXKe TenJ1006MeHHbIX annapartoB Be/IMYUHaA ABM)KYI.IJ,EI‘;I CUbl MUHUMA/ZIbHA NpU
OAMNHAKOBbIX Ha4Ya/IbHbIX U KOHEYHbIX NapameTpax TennoHocutenei?
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10112

B Kakom annapame npu 00UHAKOBbIX HAYA1bHbIX U OOUHAKOBbLIX KOHEYHbIX napamempax

dsuxcyw,as cuaa A8aA9emcsa MakcumasnbHol?
B annapaTte C NPOTUBOTOYHbIM HanpaBaeHNnem ABUXKeHNA ¢a3.
B annaparte NnoJIHoOro nepemelwnBaHnA.
B annapate naeasbHOro BblITeCHEHUA.
B annaparte C NPAMOTOYHbIM ABUXEHUEM d)as.
B annapaTte HenpepbIBHOIO AeNCTBUA.

akrwdE

10113

YKaxcume, Kakue u3 nepevucsieHHbIX MyHKMoe 8X00Am 8 yc/08us 00HO3Ha4YHoCmMu?
YcnoBus paBHoBecus.
FreomeTpuyecKue 1 HayasbHble YyCAOBUA.
OnddepeHupanbHble ypaBHeHUs NpoLecca U pU3nyecKkme CBOMCTBA cpeapl.
lpaHWYHbIE yCA0BUA.
MpesenbHble 3Ha4YEHWUA NOTOKOB CY6CTaHLMM Yepes NOBEPXHOCTb KOHTAKTa ¢as.

akrowdE

10114

B KaKux U3 nepevucaeHHbIX C/y4aes npagusabHO nosayyYyeH Kpumepuli no0obus npu aHaause
memoodamu meopuu nooobus cned%(fol,qeeo JuchgpepeHyUanbHO20 YPABHEHUS:

V=%
V21 YVl yVl d?V.yl  WtC
1.5 o 2.7, . 3. o w4 ez s 5. .
t¢ CW t2CW x t4 CW ™ dtsCWx ~° Vly

10115

B 4em cOCTOUT NpaKTUYEeCcKoe 3HauyeHne Teopumn nogobus?

B TOM, YTOBbI UCKNHOUUTbL M3 ONUCAHUA CNOMKHbIE CUCTEMbI AnddepeHUManbHbIX YPaBHEHNUIA.

B TOM, UTO6bI MOCTaBUTb 3KCNEPUMEHT C MUHUMAIbHBIM KOIMYECTBOM U3MEPSAEMbIX B OMbITE BE/IMUMNH.
B Tom, 4TOBbI NPaBMAbHO 06paboTaTb pesyibTaTbl SKCNEePUMEHTa.

B TOM, UTO6bI PacNPOCTPaHNUTL AaHHbIE IKCNEPUMEHTA Ha rpynny NoA06HbIX NPOLLEeCCOB.

B TOM, UTO6bI YCTAaHOBUTL 061ACTH, Ha KOTOPbIE MOXKHO PACNPOCTPaHUTL AaHHbIE SKCNEPUMEHTA.

B TOM, 4TO6bI MOBLICUTL TOYHOCTb MPOBEAEHNA IKCMEPUMEHTA.

S wN

PKNe2

20501
Ykaxcume, 6an0aHC KGKUX U3 MPUBeOeHHbIX HUMCE CUs COCmasssiem Cymo ypasHeHul 0suxeHus

8Aa3Koli Hecxcumaemol Hudkocmu (ypasHeHue Hasbe-Cmokca).
Cuna Taxkectu;
Cvina TpeHus;
Cvna Apxumeaa;
Cuna BA3KOro TpeHus;
Cuna nHepuuu;

gk~ wh e
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6. CunaKopuonuca;
7. Cuna pasneHus;
8. UeHTpobeskHas cuna.

20502 |

YKaKuTe, KaKue uneHbl ypaBHEHUA ABUKEHUA HeCKMMa@inoli BA3Kol xugkoctu (HaBbe-CToKca) XxapaKktepusytot
H MOHaPHOCTb U BAKYA CUNbI TAXKECTHU.
Gipmonar i

1. @ 2B B+ 3.0 G;
4i?iP‘ ] g%%fvv_+ )

_ U -
20503 |

B OTCTOMHMK HEMPEPLIBHOIO AEMCTBUA MOCTyNaeT cycrneHsus B Koandectse 700 Kr/u, cogepawasn 5% teepaoi
¢dasbl. Monyyaembii ocafok coaepxut 35,5% TBepaon ¢assbl, a *Kugroctb — 0,5%.
OnpeaennTb NPON3BOAUTENBHOCTb OTCTOMHUKA MO OCaAKY U OCBETAEHHOM KUAKOCTH (B Kr/u).

20504

OnpegenvTb MaccoByio NPOU3BOAUTENIbHOCTb MO cycneH3uun, UabTpaTy U ocagKy GunbTpyloLLei LeHTpudyru
nepuoanyeckoro AenCTBMA 3a LUK U paccuuTaTh LLeHTpobexHbli ¢pakTop. Pasmepsl 6apabaHa ueHTpudyrm:
anametp — 600 Mmm, BHYTPeHHUI anameTp — 400 mm, BbicoTa — 600 mm. MAoTHOCTb cycneHsun 1200 kr/m3.
CkopocTb BpaweHus 600 06/MuH. KoHueHTpaums Teepaoin ¢pasbl B cycneHsumn —40% mac., BJlaXKHOCTb OCagKa —
30%.

20505 |

OnpegenuTtb CKOPOCTb NPOMBIBKM ocaaka (M3/m2*MUH) Ha GUNBLTPOBANLHOM NEperopoaKe, eCNM KoHeuyHas
CKOPOCTb GUALTPOBaHUA Co. kon. = 7*102 M3/M2*MUH, BA3KOCTb GubTpaTa e = 1¥10°3 Na*c, BAZKOCTb NPOMbIBHOM
MUAKOCTU Hnp = 0,7%1073 Ma*c. Peskum AP = Const.

20506

OnpeaenuTb TONLWMHY €108 0CaAKa, 0bpasoBaBLieroca npu GuabTPoBaHUM HA pamHom GUNbTP-Npecce,
NPOM3BOANTENBHOCTL KOTOPOTO NO GMAbTPaTy 16 m3. MpoaoMKUTENbHOCTb GUABTPOBaHUA 20 MUH., TOBEPXHOCTb
dunbTpoBanua 40 m?%. KoHeuHoe aasneHne dpuabTposaHua 5*10° MNa, yaenbHoe conpotusaeHme ocagka 8*108
H*muH/m?, conpotusaeHne dunbTpytowel Tkaum 6¥10° H*muH/m3,

20507 |

HailguTte, BO CKO/MIbKO pa3 CKOPOCTb LEHTPO6EeKHOro ocakaeHua Gyaer Bbille CKOPOCTU PaBUTALLMOHHOrO
OCaXKAEHUA, ECNN OAHY M TY Ke CYCNeH3UI0 pasaenaTb B OTCTONHOMN ueHTpubyre, amameTp 6apabaHa KoTopon 1 m,
a umncno obopotos 300 06/MuH.

20508 |

Onpepenvtb MaKCMMasibHYIO CKOPOCTb OCaXKAEHUA TBePAbIX YacTUL, AMAaMETPOM 5 MKM B OTCTOMHOM LeHTpudyre.
MaoTHocTb ®uaKoct 1000 kr/m3, u = 1*1073 Na*c, pre = 2500 Kr/m3. OuameTp poTopa ueHTpudyrm 0,5 M, 4actoTa
BpaleHus 3,5 L. Pexknum ocaxkaeHnsa — naMmMHapHbIi.

20509 |

Paccuutatb npousBoaUTENbHOCTb Vi M3/U rPaBMTALMOHHONO NPAMOYrONbHOFO OTCTOMHMKA (MONOYHOrO)
noNyHenpepbIBHOFO AeicTBUA, paboTalolero B JaMMHAPHOM peXUMe OCaXAeHUA, NPU CNeayoWMX UCXOAHbIX
AaHHbIX: YNCNO MNONOK OTCTOMHMKA 25 WT., A4/IMHA NONOK 4 M, WMpPUHA Nonaok 1 m, TBepaan pasa moHoaMCNEPCHA MO
COCTaBY M COCTOUT U3 chepuyeckmx YactTul, gnametpom 10 mkm. ucnepcnoHHas cpeda — 8oaa, W = 1073 Ma*c, prs =
2800 kr/m3.

20510 |

Bo CKO/IbKO pas yBeInuMTCA NoTpebaseman melankoii MOLWHOCTb, €C/IM CKOPOCTb € BPaLLeHUA yBENNYMTCA B 2
pasa?
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20511

OnpeaenuTb 3HaueHUe MHTEHCMBHOCTU NepemMeLlInBaHuA Npu pabote Mellanku, ecam HOMUHaNbHAA MOLLHOCTb
AsuraTens 5 KBT, mouHocTb, noTpebnseman 13 cetu, 4 KBT, MOLLHOCTb, BBOAMMAA B Nepemellnsaemyto cpeay 3 KBr,
ob6bem nepemeLLBaeMoii XUaKocTh 3m3.

20512
MolHocTb, 3aTpaunBaemas Ha nepemeiwmsaHve 157 KBT, uncno obopotos mewanku 2,5 cl. Onpegenutb
KPYTALWMIA MOMEHT Ha Baly MeLLaNKu.

20513 |

B ra3oBom LMKAOHe Dy = 800 MM, obliee coNpoTUBAEHME KOTOporo coctasaseT AP = 10*Kr/m*c?, yactuupl nbian
NnepemeLLaloTCa C YC/IOBHOW OKPYXKHOM CKopocTbio Vyer = 20 m/c. Onpegenntb Ky n KoappuumneHT conpotueneHma
umknoHa §. (g = 10 m/c%; pr = 1 kr/m3).

20514 |
Onpepenvutb AMameTp LMK/IOHA, B KOTOpOMA%LWILLI,aeTCH oT nbim 210 Kr/4 gbimoBbix rasos. KoapduumeHt
COMNpOTUBAEHMUA UMKNOHa § = 105, OTHOWEeHNe = 750M2/C2, pr=1,2 kr/m3.
Pr
20515 |

PaccunTaTh YUCNO 3N1EeMEHTOB 6aTapeiiHOro LMKAOHA, MpeAHa3HauYeHHOro 418 ouncTki 7600m3/4 rasa oT nbin.
Mepenagn AaBneHMs Ha uMknoHe paseH 400 Ma, £ = 80. nameTp sanemeHTa 160 mm, pr = 0,6 Kr/m3,

TpedoBanus k opopmiieHHI0 padoueil TeTPaJau CTYAEHTA M0 NOATOTOBKE K JIA00pPaTOPHBIM
pa6oram

IToaroroBka k J1a60paT0pH0171 pa60Te AOJIDKHA COACPKATD:

1. HazBanue nabopaTopHoi pabOTHI.

2. llenp maGopaTopHOU pabOTHL

3. KpaTkuit KOHCIIEKT TEOPETUIECKON YaCTH C BBIBOJOM PAaCUYETHBIX (OPMYI.
4. PUCyHKU CXeM IIPOLIECCOB.

5. [Topsiiok BeIMIOTHEHUS Ta00PATOPHBIX PadoT.

6. Tabnuib! U1 3aHECEHHS DKCTIEPUMEHTAIIBHBIX JJAHHBIX.

JlabopaTopHasi pabOTHI K 3alIIUTE TOJKHA CONIEPHKATh:
1. PacueTsl 0 SKCIIEPUMEHTABHBIM JAHHBIM.
2. Tabnuipl ¢ pe3ysIbTaTaMH PacyeTOB 0 UCCIIEI0BAHHOMY TIPOIIECCY.
3. I'padpuueckoe nmpeacTaBIeHne IKCIEPUMEHTATBHBIX JAHHBIX.
4. BbIBO/IBI TIO TIPOBEACHHOMY HCCIIEIOBAHHUIO TIpoIiecca.
7.3.2. [IpoMexxyTOUHAs aTTeCTAIHS

[IpomexyTouHas arrecTanus oOy4aromuxcs B popme 3K3aMeHa MPOBOJUTCS MO pe3yibTaTaM
BBITIOJTHEHUSI BCEX BUJOB Yy4eOHON pabOThl, MPEAyCMOTPEHHBIX yYE€OHBIM IUJIAHOM IO JIaHHOM
JTUCHUILTMHE (MOIYJII0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH B
TeueHue cemectpa. OIEHKa CTENeHM IOCTHIKEHHsS OOyYaloUIMMUCS IUIAHUPYEMBIX pPEe3yJbTaTOB
o0y4yeHMs 10 JIUCUUIUIMHE (MOJYJI0) IPOBOAMUTCS TNpenojaBaTeieM, BEAyIIMM 3aHATUS IO
JTUCLUUIUIMHE (MOJTYJII0) METOJJOM SKCIIEPTHOM OlleHKH. [1o nToram mpomMexyTo4HOM aTTecTaluu 1o
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JUCLUIUIMHE (MOYJIH0) BBICTABIISCTCS OLEHKA «OTIMYHO», «XOPOILO», «yIOBJIETBOPUTEIHHOY» WIN
«HEYAOBIETBOPUTEIILHO.

IIpuMepHBIe BONPOCHI K IK3aMeHY
O0mme Bonpocsl

1. Yro nexxut B OCHOBE KJIaCCU(DUKALMU XUMHKO-TEXHOIOTMYECKHUX MTPOIIECCOB?
2. KaxoBa opMynupoBKa OCHOBHOT'O KHHETHUECKOTO 3aKOHA?
3. BuéM 3aximouaercs CyIHOCTb IEPUOJMYECKUX M HETIPEPBIBHBIX MPOIECCOB?
4. B uéM cOCTOST OCHOBHBIE OCOOCHHOCTH MOJEJIEH IOJHOTO BBITECHEHHS U IOJHOTO

CMelIeHus?

5. Ha ocHOBaHMM KakuMxX 3aKOHOB 3allUCHIBAIOTCS  ypPaBHEHHWsS  MaTepUaIbHOTO U
SHEpPreTu4ecKkoro OdajaHcon?
YTo BXOAUT B YCIOBUS OJTHO3HAYHOCTH?
Kaxkwue nporieccrl Ha3bIBAIOTCS MO00HBIMU ?
Kakue kputepun mogo0ust IBISIFOTCS ONPEACTISIEMbIMU ?
Kakyto posib urpaer Teopus Ho00Hst B UCCIIETOBAaHIH TEXHOJIOTHUECKUX MPOIECCOB?

© oo N

Bonpocs! 1o rugpoMexaHnYecKUM Npoueccam

10. Kakue mporeccsl BKIIOYAET B ce0sl THIPOMEXAaHHUECKUE MPOIECChl OMOXUMHYECKOM
TEXHOJIOTUU?

11. Yro siBnsieTcs ABMKYILEH CHIION THAPOMEXaHUYECKHX MPOLEecCoB?

12. Kakue KpuTepun BXOJIAT B KpUTEPHAIbHOE ypaBHEHHE, SKBUBAJICHTHOE YpaBHEeHUIO HaBbe-
Crokca?

13. Kakue kpuTepuu ruijpoMeXaHuuecKoro 1mnojo0us CylecTByroT?

14. B uém pu3nyeckuil CMbICI THIPOMEXAHUYECKUX KPUTEPUEB IOJ00MS?

15. Kakue HeoTHOPOTHBIE CUCTEMBI CYILIECTBYIOT?

16. Kakvie cuiibl YYUTHIBAIOTCS B YPAaBHEHHH TPABHTAIMOHHOTO OCAXKIEHHS OJMHOYHOM
YaCTHUIBI?

17. Kakue pakTOps! BIUSIOT Ha CKOPOCTH IPAaBUTALIMOHHOTO OCAXKACHUSI OIMHOYHOM YacTUIbI?

18. Kakumu KpuTepusiME TIOA00HS ONIHCHIBAETCS MTPOIECC TPABUTAIIHOHHOTO OCAXKICHHUS?

19. B nosne kakux GU3NUECKUX CHII MOYKHO TIPOBECTH T'HIPOMEXaHUYECKHH MPOIIECC OCAKIICHUS?

20. B xakux TEXHOJIOTUYECKUX PEKHMaX MOXHO OCYIIECTBIATh (punmbTpoBanue? IlpuBeante
npuUMepbl PUIBTPOB, PAOOTAIOIIMX B 3THUX PEXKHUMAX.

21. Yro obecrieunBaeT pesKuM MOCTOSIHHOM CKOPOCTH (MIIBTPOBaHUS B QUIBTP-TIpeccax?

22. Kaxum o06pa3om co3ga€rcs 1nosie HeHTPOOEKHBIX CUII B IIUKJIOHE U LIEHTpUdyrax?

23. KakoB (pu3udecKkuii CMBICI IEHTPOOCSIKHOTO (pakTOpa pasaeeHus?

24.Kak 1 BO CKOJIBKO pa3 U3MEHHUTCS BEJIMUYMHA IIEHTPOOEKHOro (akTopa pa3/ieleHus Mmpu
YBEIMYCHUH YaCTOTHI BPAIICHHUs B JIBa pasa

25. KakoBbI OCHOBHBIE IPEUMYIIIECTBA U HEJIOCTATKH TICEBIOOKIKEHHOTO CIIOST?

26. KakoBa ¢u3nyeckas mpruuuHa epexo/1a HEMOABMKHOTO CIIOSI TBEPIBIX 3€PHUCTHIX YaCTHI] B
IICEBJI00KMKEHHOE COCTOSIHHE?

27.Yto npencrapisieT coOOOM KpUBasi ICEBIOOKIKEHNS?

28. UeM 00BSICHSIETCS TOCTOSTHCTBO COTTPOTHBIICHUS CIIOS TIPH PEIKUME TICEBIO0KIKECHUS ?

29. Kakum 00pa3oM orpeIensieTcsi CKOpOCTh Hadalia ICeBI00KKCHHS?

30. [l pa3zeneHust Kakux AUCIEPCHBIX CUCTEM MPUMEHSIOT MPOLECC 3JEKTPOOCAKICHUS ?

31. Kakue BUbI HOHU3AINH CYIIECTBYIOT?

32. IloueMy BO3HMKAET pa3psijly KOPOHUPYIOILETo 31eKTpoa?

33. IloueMy KOPOHUPYIOIIHE FIEKTPOIbI B JIEKTPOPHUIBTPAX 1€IaI0T OTPULIATETEHBIMU?

34. J1nst KakuX 1eNieit B TEXHOJIOTHYECKHX MPOIEccax MPUMEHSIOT ITePEMEIINBaHUE B KUIKIX
cpenax?
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35. Kakue ciocoObI mepemMenmBaHue B )KUJIKUX CpesiaX CYyIIeCTBYIOT?
36. UTo Takoe MHTEHCUBHOCTH U 3(P(HEKTUBHOCTH ITEPEMEITUBAHHMS?

Bonpocs! o TenJioBeIM npoueccam

37. Kakue cyniecTByrOT CIOCOOBI Iepeiaun Teria?

38. B 4éM cOCTOUT pa3nuyue Mexy NEepPeHOCOM TEIJIOThl KOHBEKIHEH 1 TEIIONPOBOAHOCTHIO?

39. Kakue kpurepuu 1mo1o0us UCTIONB3YIOTCS AJIs1 OTIMCAHUS POLIECCa KOHBEKTUBHOTO IMEPEHOCa
Teria’?

40. B uém 3akirodaeTcs npolecc Temionepeaaun’?

41. KakoBa (popMyIMpOBKa 3aKOHA TEIIONPOBOAHOCTH Dypre?

42. Ot kakux (akTOPOB 3aBUCUT KOAP(DUIIMESHT TEIIIONPOBOAHOCTH?

43. KakoBa (opMynrpoBKa 3aKoHa TertooTaaun Herotona?

44, Ot xakux (HakTOpPOB 3aBUCUT KOAD(DUIIMEHT TEIUIOOTIa4un?

45. Kakum 00pa3oM pacCUMTHIBACTCS TOBEPXHOCTD TEIIOOOMEHA TEIII00OMEHHUKA?

46. IloueMy 11 HarpeBa 4acTo UCMOJIb3YETCs HAaChIIEHHBIH BOASHON nap?

47.Y1o noHUMAETCS MO/ «GKECTKUMU» YCIIOBUSIMU HarpeBa?

48. Tlouemy HarpeBaHue OXJIAXKAAOMIEH BOJbI B TEMIOOOMEHHHUKE J0MycKaeTcs He 6onee 60 °
C?

49. Kakue criocoObl KOHEHCALMU IPUMEHSIOT B TEXHUKE?

50. Kakoii crmocod moBepXHOCTHOM KOHJAEHCAIMK — KalellbHas WIH IJICHOYHas — HauboJee
s dexTrBeH U mouemy?

51. VI3 KkakuX ciaraeMbIX CKJIa/IbIBA€TCs BhICOTa OapOMeTpru4ecKoil TpyObI?

52. Yrto Takoe mpo1ecc BhITapHBaHU?

53. C kako# 1enpi0 B TPEIOMIMX KaMepax BBIIAPHBIX allapaToB CO3JACTCS IUPKYJISLUS
pactBopa?

54. C kaxoii 11es1bI0 CO3at0TCsl MHOTOKOPITYCHBIE BBIITAPHBIE amaparhbl?

55. Kakum 00pa3oM ompenensiercs oOuiast pa3HOCTh TEMIIEPATyp B IPoLieccax BhITapUBaHUS?

56. Kak orpenensiercs mose3Hasi pa3HOCTh TEMIIEPATYP B MPOIIECCaxX BHITIAPHBAHUS?

57. Kakue TemrneparypHble OTepH HAOII0IAI0TCs IPYU BbINTapUBaHUH?

Bonpocsl 1o MaccooGMeHHBIM NpoLeccam
58. Uro sBisieTcst ABMKYIIEH CHITOH MacCOOOMEHHBIX MPOIECCOB?
59. C xakoii 1enpro MoaupHUIMpPyeTCst OCHOBHOE YpaBHEHHE Maccorepeadn?
60. Kakue 3aKk0HbBI ONMUCHIBAIOT PABHOBECHE B CUCTEMAX KHUJIKOCTh-T'a3 U KUJAKOCTb-11ap?
61. Kax ¢popmynupyercs nepsblit 3akoH Puxa?
62. Ot vero 3aBuCUT KOd(DPHUIIHEHT MOEKYIIpHON MU dy3un?
63. Kax ¢popmynupyercs 3akoH Maccootnauu Illykapesa?
64. Ot yero 3aBUCHT KOAPPHUITUSHT MACCOOTIAuN?
65. Uem oTIMyaeTcs MaccoOTAaua OT Maccorepeaadn?
66. Kakue kputepnu oJ00Hs OMUCHIBAIOT IIPOIIECCHI MACCOOOMEHa?
67. Kakum 00pa3oM ompenesseTcst ABMKYIas crujla Maccornepenadn?
68. B uem oTiimumne XxeMocopOIuu oT pu3udeckoii abcopOomm?
69. Kakwue ycioBrus HHTEHCU(DUIIUPYIOT MpoIiecc abcopOruu?
70. Uem xapakTepusyeTcsl ToUKa azeoTpora?
71. Yro Takoe ¢uierMoBoe unucio?
72. KakoBa qBWKyIIas Cuiia nmporecca peKTU(UKAIINH TIPH MUHIMAILHOM (PIIerMOBOM YHcIie?
73. VI3 KakuX claraeMbIX CKJIaIbIBAETCS CONPOTHUBIICHHE TapEIhbuaTON KOJIOHHBI?
74. Ot yero 3aBUCHUT KOAPPUIIUEHT MACCOIIPOBOTHOCTHU?
75. Kakune ciocoObI >KMIKOCTHON SKCTPAKITUHN CYIIECTBYIOT?
76. Kakue cymiecTByIOT BU/IbI CBSA3H BJIard B MaTepuae?
77. B 9éM cOCTOAT pa3Iudus MEKTy KOHBEKTUBHOW W KOHTYKTUBHOM CYIIKOM?
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78. TlepeuncnuTe OCHOBHBIE TApaMETPhI BIAXKHOTO BO3AyXa KaK CYLIMJIBHOTIO areHTa’?

79. B yeM otnmnume | u |l mepuona cymku?

80. B kakux ciydasx 1enecooOpa3HO NMPUMEHEHHE CYHIMJIOK ¢ YaCTUYHOM PEeLUpKYIISIUen
CYLIMJIBHOIO are’ra’?

81. B yem oTnu4re TMHAMUYECKOM OT CTATHYECKOM aKTHBHOCTH aficopOeHTa?

82. Kakue mapameTpsl mpoliecca afacopOLuu cBA3bIBaeT MKy co0oii ypaBHeHue [lIunosa?
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O0pa3zen 3K3aMeHANIMOHHOT0 OWJIeTa

MUHUCTEPCTBO OBPA30OBAHNS 1 HAYKH POCCUMCKOM ®EJIEPALINA
OEJJEPAJIBHOE 'OCY JAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIbHOE YUYPEXJIEHUE BBICHIEI'O
OBPA30BAHUA

«MOCKOBCKHM HO.JIHTEXHIiI‘IECKHfI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

L
Nuctutyt/dakynsrer XTub , kadenpa\uentp NAXT
Jucnunnuna Ilpoyeccot u annapamol Xumuieckoli mexHon02uu

ObpazoBarensHas nporpamma 19.03.01
Kype 3, cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Ne 2

1. IIceBnooxmxeHue TBEPAOIO 3CPHUCTOI'O MaTCpuaJia. Onpez[eneHHe CKOpPOCTH Havajia

IICEBJIOOKIKEHMSL.
2. MarepuanbHBIi 1 TETUIOBOW OaTaHCHI TPOCTOTO BHITAPUBAHMS.

3amaua

PaccuuTarh 4uCIIO €MHUIL TIEpeHoca B Ipoliecce MPsIMOTOYHOM abcopOIMK aleToHa BOJIOH
npu ycioBuu: Xy = 0; yy = 0,06 krmonePB/krmons un.HOC. OTHOIIEHKE MOTOKOB L/G = 2, ypaBHeHHe
JUHUM paBHOBecus yp = 1,68-x. KoHeuHas koHumeHTpauus aneroHa B Bojxe Xx = 0,0115
krmosibPB/krmons uH.HOC.

VY TBeprKIeHO Ha 3acelaHuH Kadeaphl « » 20 I., MpoToKosI Ne .

3aB. kadeapoit (TUpeKTop LeHTpa) / T.I/I.FDOMOBI)IX/
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K mpoMexyTodHOl aTTecTaluu JTOIMYCKArTCsS TOJBKO CTY/ICHTHI, BHITIOJHUBIINE BCE
BUJBI YU4eOHOH paboThl, MPEITyCMOTPEHHBIE pabodeil MporpaMMoil (BBITIOJHIINA |
3alUTIIIA  JTabopaTOpHbIe PAa0OTHI, HAaMWCadd KOHTPOJIBHOE TECTUPOBAHME,
BBITIOJTHUJIN U 3aIIUTUINA KYPCOBYIO padoTy).

[IIkana oueHUBaHUA Onucanue

CTyneHT JEeMOHCTpUPYET COOTBETCTBUE 3HAHUM, YMEHMI],
HABBIKOB TPUBEJICHHBIM B TaOMUIaX MOKA3aTEeNsIM, OIEPUPYET
NpUOOPETEHHBIMU 3HAHUSIMU, YMEHHSIMU, HaBbIKAMU, MPUMEHSIET
OTiuHO UX B CUTYallUsX MOBBIIIEHHOHN CIOXHOCTH. [Ipy 3TOM MOTYT OBITH
JIOTIYIICHbl HE3HAYUTEIbHBIE OIIMOKU, HETOYHOCTH, 3aTPyAHECHUS
IIPU AHAJUTUYECKUX ONEpPaLMIX, IEPEHOCE 3HAHUN U YMEHUU Ha
HOBBIE, HECTAH/IAPTHBIE CUTYaLIUH.

CTyfeHT JeMOHCTPHpPYET HEIMOJHOE COOTBETCTBHE 3HAHHIA,
Xopoiio YMEHH, HAaBBIKOB NMPUBEACHHBIM B TaONIMIIAX MOKA3aTeNsIM, 00
UM JIONYIIEHBI 2-3 HECYIIECTBEHHbBIE OLTUOKH.

CTyneHT 1eMOHCTPUPYET 3HaHMS, B KOTOPBIX OCBEIIIEHA OCHOBHAS,
Y 10BIIETBOPUTETILHO HauboJsiee BayKHAs YacTh MaTepuana, HO Py 3TOM JOIyIIeHa OJTHa
3HAUUTENbHAS ONIMOKA U HETOYHOCTD.

He BbimosHeH oauH wiM Oosiee BUIOB y4eOHOH paboThI,
IPEIYyCMOTPEHHBIX yueOHbIM miaHoM. CTYJIeHT J€MOHCTPUpPYET
HEMOJIHOE COOTBETCTBUE 3HAHUH, yMEHUI, HABBIKOB ITPHBEICHHBIM
B TaOJMIIaX MOKAa3aTeNsM, JOMYCKAaIOTCs 3HAaYMTENIbHbIE OIINOKH,
HeynosnerBopurensHo . .
NPOSIBIISIETCS. OTCYTCTBME 3HAHMW, YMEHMH, HaBBIKOB MO Py
MoKas3aresieid, CTy/ICHT HCIBITHIBACT 3HAUUTENbHBIC 3aTPyTHEHHS
NIpY OTIEPHPOBAHWY 3HAHUSAMHU M YMEHHSIMHU IPU MX TepeHOCce Ha

HOBBIC CUTYyallUuH.




