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1. Heaun, 3a7aum ¥ IJIaHUPYeMble Pe3yJbTAThl 00y4YeHHs N0 AMCHUILIHHE

K ocHoBHBIM mesisim ocBoeHust AUCHUIUIMHBL «[Iporecchl U anmapaTsl OTpacian» CIEIyeT
OTHECTH:

— ¢opMUPOBaHUE CUCTEMHBIX 3HAHUI 00 OCHOBHBIX MPOIECCAX U anmnaparax, IPUMEHIEMBIX
B XMMHUYECKON TEXHOJIOTHH, a TAK)KE O METO/IaX UX pacyéTa U MHTCHCU(PHUKAIUY;

— TMOATOTOBKA CTYACHTOB K JCSITEIBHOCTH B COOTBETCTBHHM C KBAIM(DUKAIIMOHHOM
XapaKTePUCTUKOM 110 HAIPaBJICHHUIO.

K ocHOBHBIM 3aJavyaM OCBOCHHA NHUCHUIIINHBI «Hpoueccm H armapartbl OTpaciau» CICAYET

OTHCCTH:

- an06peTeHHe TECOPETUUCCKUX 3HAaHUM II0 mnpooeccaM M allraparamMm XUMHYSCKOHN
TCXHOJIOTHUH, HCO6XOIII/IMI)IX AJI1 U3YUYCHUA OTUCHUILIIMH HpO(i)I/IJII)HOI\/JI IIOATOTOBKU,

— OCBOCHUC CTYJCHTAMHU HABBIKOB PCIICHUS ITPUKIIAAHBIX 3a1a;

— MH3YUCHHC pa6OTI>I arrapaTroB Jid MPOBCACHUA TUAPOMCXAHUYCCKUX, TCIUIOBBIX U
MacCOOOMEHHBIX IMponeCCoB.

O6yquI/Ie o AJUCHUIIIMHC «Hpoueccm U allllapaThbl Ha

dbopmupoBaHHe Y 00YHAIOITUXCS CICTYIONTUX KOMIIETCHITUH:

oTpaciin»  HaIllpaBJICHO

Koa u nHanMeHoBaHue KOMIETEeHIIMHA

I/IHI[I/IKaTopr JOCTHIKCHUSA
KOMIIETCHIIUU

YK-1. Cnoco0OeH ocyIecTBIsTh IOUCK,
KPUTUYECKHUM aHAIIU3 ¥ CUHTE3 HH(OpMaIIUH,
MPUMEHATHh CUCTEMHBIN OAXO0/ JIJISl PEeIICHUS
MMOCTaBJIECHHBIX 3a1a4

NVYK-1.1. 3naet puznueckyro CyluHoOCTb,
MeXaHU3M ¥ MaKpPOKHHETHKY OCHOBHBIX
IPOLIECCOB; OOIINE 3aKOHOMEPHOCTH U
3aBUCHMOCTH, HEOOXOMMBIE JUI pacdeTa
THUIOBBIX MPOLIECCOB U aNaparos;
MPUHIUTTHATEHBIE CXEMBI TIPOBEICHHS
OCHOBHBIX IIPOIIECCOB, X JOCTOUHCTBA,
o0JacTu MPUMEHEHHUS; YCTPOMCTBO TUIIOBOM
annaparypsl, IPUHIUIBI €€ PallMOHAIBHOTO
HCTIOJIb30BAHUS, METO/IBI OTIPE/ICTICHNUS €€
ONITUMAJIBHBIX Pa3MepPOB; CIIOCOOBI
WHTEHCU(UKAITUH ITPOIIECCOB XUMUYECKOHN 1
He(PTEXUMHUECKOW TEXHOJIOTHH.

NYK-1.2. YMeeT ocyliecTBIATh BEIOOD
THUIIOBOTO 000PYIOBAHUS JJIS TIPOBEICHHSI
Pa3IMYHBIX IPOIIECCOB MPH 3a/IaHHBIX
YCIIOBHSX; PACCUUTHIBATH M MTPOSKTHPOBATH
YCTAHOBKH JUIs1 IPOBEICHUS
TEXHOJIOTUYECKUX MPOIIECCOB XUMHUECKUX U
HEe(PTEXUMHUECKUX TIPOU3BO/ICTB;

NYK-1.3. Bnageer metogamu 06pabOTKH
IKCIIEPUMEHTANBHBIX JTaHHBIX U TEXHUKOMN
TUIAHUPOBAHUS SKCIICPUMEHTA




2. MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

Hucuummuaa «[Ipomecchl U anmaparbl OTPacim» OTHOCUTCS K 00s3aTeNbHOW YacTh Oioka
nucturiyH (b.1) ocHOBHO# 00pa3oBaTeIbHOM MporpaMMbl OakajiaBpuar.

Hucummuaa «[Ipomecchl W ammaparbl  OTpacid»  B3aWMOCBS3aHA JIOTHYECKH W
COJIePKATEITBHO-METOIUYECKHU CO CIEAYIONIMMHU JUCIUIITHHAMHU U npakThkamu OOIT:

B 6azo601ti vacmu yukna (b1):

— ¢u3HKa;

— XUMHS,

— TU/IPABIIMKA U THIPABINYCCKUE MAITUHBI,

— TepMOJIMHAMHUKA U TETUIONepeaya,;

— OCHOBBI TEXHOJIOTUYECKUX ITPOU3BOJICTB;

— KOHCTPYHPOBAHHE U PACUET FJICMEHTOB 000PYIOBAHUS OTPACIIH.

3. CTpyKTypa U coep:KaHue TUCHHUIINHBI
OO61as TpyA0eMKOCTh IUCHHUIUIHHBI COCTaBiseT 5 3aueTHbIX enuHull (180 yacos).

3.1 Buabl yueOHoii padoThI U TPY/10€MKOCTH
(o popmam oOydeHwHs)

3.1.1. Ounas dpopma oOydeHUs

Ne . KoaunyecTBo CeMmecTpbl
Buj yueOHoi1 padoThI
n/n 4acoB 5
1 | AyauTopHble 3aHATHA 90 90
B ToMm unce:
1.1 | Jlexkuun 54 54
1.2 | CemuHapcKue/PaKTHUECKUE 3aHATHUS 18 18
1.3 | JIabopaTopHbIC 3aHITHS 18 18
2 | CamocrosiTesibHasi padoTa 90 90
B ToMm unce:
2.1 | IlogroroBka K JJabOpaTOpHBIM paboTam
2.2 | O0paboTKa HKCIIEPUMEHTANIBHBIX JIaHHBIX U
MOATOTOBKA K 3aIUTE JIAOOPATOPHBIX PabOT
2.3 | IloaroroBka ¥ BBIIOJIHEHNE
MIPOMEKYTOYHBIX H UTOTOBBIX TECTOB
3 | IlpomexyTouHasi aTTecTALUS
3auet/aud.3a4eT/sK3aMeH IK3aMeH IK3aMeH
Hroro 180 180

3.2 TemaTu4yeckuii JIaH U3y4YeHUs TUCIHUNIHMHBI
(mo popmam oOydeHUs)

3.2.1. Ounas popma oOydeHUs
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1 Pasnen 1. BBenenne
1.1 Tewma 1. [Ipeamer, 3aga4u u poJib
Kkypca. Kinaccudukarus OCHOBHBIX 2 2
IIPOLIECCOB U aIllapaToB. 10 1
1.2 Tema 2. ITouarue o momenu u 2 3
MOJICIIMPOBAHHUH MTPOIECCOB.
2 Pa3nes 2. 'mapomexannyeckue npouecchl
2.1 | Tema 1. Kmaccudukarus
HEOJHOPOJIHBIX CUCTEM U 2 9 2
THJIPOMEXaHUYECKUX MTPOIECCOB.
2.2 | Tema 2. ®unpTpoBaHue. 41 3 2 5
2.3 Tema 3. OcaxneHue. 3 2 5
2.4 Tema 4. [IceBaooxmxeHue u 5 2 4 7
nepeMenTnBaHue.
3 Pa3nen 3. TemioBbie mpoueccsbl
3.1 | Tema 1. OCHOBBI TCOpPHUH TIEpEAAYN
TEIJ1a, OCHOBHBIE TIOHITHUS U 2 3
OTIpEICIICHUSI.
3.2 | Tema 2. OcHOBHOE KHHETHYECKOE 1
ypaBHEHHUE TETUIOTICpEeIayu. 45 5 3
Ornpenenenne cpegHen ABUKYILEH
CHWJIBI TIpOTIeCca.
3.3 | Tema 3. HarpeBanue. 4 2 5 5
3.4 | Tema 4. KongeHcarus. 2 2 5)
3.5 | Tema 5. BeimapuBanue 4 2 6
4 Pasnen 4. MaccooOMeHHbIe MPOLECCHI
4.1 Tema 1. MaccooOMeHHBIE TTPOTIECCHI:
OCHOBHBIE MTOHSTHS, HA3HAUEHHE, 4 5
0COOEHHOCTH. 2
4.2 | Tema 2. OcCHOBHBIE 3aKOHBI 4 5
MaccoIlepe/1ayuu.
4.3 Tema 3. AGcopOrusi. 2 4 6
4.4 | Tema 4. Pektudukarms. 84 3 2 6
4.5 | Tema 5. )KuJkocTHast SKCTPaKIIHsL. 3 4
4.6 | Tema 6. Cymxka. 4 4 6
4.7 Tema 7. AncopOrusi. 2 3
4.8 | Tema 8. NoHHOOOMEHBIE TIPOIIECCHI. 2 2 3
49 | Tema 9. MemOpaHHOE pa3jiciiCHHE. 1 3
4.10 | Tema 10. Kpucramiumzanusi. 1 3
Hroro | 180 54 18 18 90




3.3  Conep:xaHue TUCHUNIHHBI

Paznea 1. Beenenne

Tema 1. Ilpeamer, 3agaun U poJb Kypca. Kimaccupukanusi 0OCHOBHBIX NPOLECCOB M
anmaparos.

Hctopuueckas cmnpaBka, MpeaMeT, 3adadyd M posib Kypca. CrnocoObl kiaccupuxanuu
OCHOBHBIX IMPOLECCOB XUMUYECKOU TexHonoruu. KuHeruka mpoiecca: ABMXKYIas cujia mpoliecca,
CKOpPOCTh, compoTuBiieHue. KuHeTnuyeckas kimaccu(UKams OCHOBHBIX TPOIIECCOB M allaparoB.
Cxema TeXHOJIOTUYECKOT0 pacyera anmnaparTos.

Tema 2. [lonsiTHE 0 MO/IEJIH M MO/AEJTMPOBAHUM NPOILECCOB.

Mopnenu CTpyKTypsl MOTOKOB B ammapaTrax HeNpepbiBHOrO naedcTBus. [IpuHIunsl u
IpUMEpPBl  TIOCTPOSHHUST MaTeMaTHU4eckol wmojenu mporecca. [logobue mpomeccoB. OCHOBHBIE
TeopeMbl momobus. Yucna ruapoMmexaHudeckoro mnogodus. I[IlpakThyeckoe 3HAYEHHE TEOPHUH
o100ws.

Paznea 2. 'mapomexannveckue nmpoueccol

Tema 1. Kitaccupukanusi HCOAHOPOAHBIX CHCTEM M THAPOMEXaHUYECKHX MPOLECCOB.

Knaccudukanuss mucnepcHbix nByXx¢aszHbix cucteM. OCHOBHBIE THIPOMEXaHHYECKUE
nporuecchl. MarepuaibHbIil 0ajJaHc THAPOMEXaHUYECKUX MTPOIIECCOB.

Tema 2. ®uabTpoBaHme.

OcHOBHOW KHHETHUYECKUW 3aKOH (unbTpoBanus. Pexxumel ¢unbrpoBanus. CTpyKTypHbIE
XapakTepucTuku ocazaka. [IpombiBka ocanka. Knaccuduxanus ¢uiabTpoB. YCTpoiCTBO Ta30BbIX
GuIbTPOB. YCTPOIMCTBO KUIKOCTHBIX (UIBTPOB MEPUOAMUECKOTO U HEMPEPHIBHOTO IEHCTBUA.
Cxema ux TexHojorudeckoro pacuera. Kuneruka nenrpo0exHoro puinprpoBanus. Konctpykiuu u
cxema pacueTra QHIbTPYIOIMIUX HEHTPUPYT.

Tema 3. Ocaxxkaenue.

KuHeTnka rpaBUTallMOHHOTO OCaXACHUs. Y PaBHEHHUE ABM)KEHUS YaCTHUIBI N1OJ JE€HCTBUEM
cunbl  TsokecTH. Kimaccudukamusi, yCcTpOHCTBO M cXema pacdyera OTCTOMHHMKOB. KuHeTuka
HEeHTpoOekHOro ocaxaeHus. Kiaccudukanus, ycTpoilcTBo, cxema pacyeTra OTCTOMHBIX LIEHTPUQYT.
[[MKIOHHBIA Tpolecc. YCTPOMCTBO M CXE€Ma pacuera [MUKIOHOB H  THUJIPOIUKIOHOB.
OneKkTpoouncTka ra3oB. KuHETHKa >3JIEKTPOOYMCTKH Tra30oB. YCTPOWCTBO M CXeMa pacydera
ANEKTPOPIIBTPOB.

Tema 4. IlceBrooXMAKEeHNE U TePpeMeLINBAHHE.

[IceBnooXMKeHNE: OCHOBHbBIE MOHATHS, 001acTh nMpuMeHeHus. KpuBasi 1ceBao0KKeHNUs.
OnpeneneHne NEpBOM M BTOPOMl KPUTHUYECKMX CKOPOCTEH IICEBJOOKMKEHHS. ATmmaparbl ¢
MICEBI00KMKEHHBIM CIOEM.

[lepememnBanue B >KUIKUX CpeAax, 00JacTH MPUMEHEHHs U OCHOBHBIE XapaKTEPHUCTUKU.
CnocoObl  nepememnBanusg. KoncTpykiuu wmemanok. Pacxon »Heprum Ha mepeMelnBaHue
MEXaHUYECKUMH MEIIaJTKaMH.

Paspnen 3. TenuioBbie nmpoueccsl

Tema 1. OcHOBBI TeopMHM Nepegadyd TelJia, OCHOBHBbIC NOHATHS M OIpeAeIeHHUs.
CniocoObl pacrpocTpaHeHHsI TEeIIOTHl. TeronpoBoaAHOCTh. 3akoH Dypbe, nuddepennuanbHoe
YpaBHEHHUE TEIUIONPOBOAHOCTH. Teroornada. 3akoH HeroToHa.

Tema 2. OcHOBHOEe KMHETHYECKOe YPaBHeHHUe Temjionepenaun. Onpenesienue cpeaHeit
ABMIKYLIEH CHJIBI IIpolecca.

OCHOBHOE KMHETHYECKOE ypaBHEHHE Teruionepenaun. OnpeneneHue cpeaHen ABUXKYIICH
cunel  TeruootAaun.  JuddepenunansHoe © - KpUTEpUATbHOE YpaBHEHHE KOHBEKTHBHOI'O
TerooOMeHa.

Tema 3. HarpeBanmue.

OcHoBHble cBefeHus. HarpeBanue BOASIHBIM MMapoM  («OCTPBIM» U «TIYXHUM»).
KongencaroorBogunku.  OIHOXOAOBBIE W MHOTOXOJOBBIE  TeruiooOMeHHukn.  (Cxema



TEXHOJIOTUYECKOT0 pacyeTa MPOMBIIIICHHBIX TeIUIO0OOMEHHUKOB. HarpeBanue TOIOYHBIMU ra3amH,
KUJKUMU U TBEPABIMU IIPOMEKYTOUYHBIMU TEIUIOHOCUTEIISIMH, SJIEKTPUYECKUM TOKOM.

Tema 4. Konpencanus.

[loBepxHOCTHAass  KOHAEHCaUUs W  KOHJAEHcalUs CMEIICHHEM. bapomerpuueckui
KOH/JIEHCATOp CMeLIeHUs. TeXHOJIOrMYEeCKUH pacueT KOHAEHCATOPOB.

Tema 5. BoimapuBanmue.

Oo6mme ceenenus. [IpocToe ¥ MHOrOKpaTHOE BhIIapuMBaHHE. MaTepuanbHbBI U TEMJIOBOM
6ananc. O0was u nosie3Has pa3HOCTh Temnepatyp. TemneparypHsle aenpeccuu. TexHonorndecku
pacyeT BBIIIAPHBIX AIIIApaTOB U YCTAaHOBOK. BrlllapuBanue ¢ IpUMEHEHHEM TEILNIOBOTO HACOCA.

Pasnen 4. Maccooomennbie (1u¢¢y3noHHbIe) MPouecchbl

Tema 1. MaccooOMeHHbIE MPOLECCHI: OCHOBHbIE MOHATHSI, HA3HAYEHUE, 0COOCHHOCTH.
PaBHOBecne W JBMKyIIAsh CHJIa MacCOOOMEHHBIX IpoueccoB. OCHOBHOW KMHETHYECKUH 3aKOH
Maccomnepenayn. MoauduiupoBaHHble ypaBHEHHUS Maccomepenayd. MartepuanbHblid  OanaHc
MacCOOOMEHHBIX TPOIECCOB. Y paBHEHHS PaOOYNX JIMHUN MacCOOOMEHHBIX MPOIECCOB.

Tema 2. OcHOBHBIE 3aKOHBI Macconepeaayn.

3aK0HBI MOJICKYJISIpHON mu((dy3un — MmepBblii U BTOpOH 3akoH DuKa, 3aKOH MacCOOTIAaun
(3akon Ilykapesa). [uddepenuuanbHoe ypaBHEHHE MaccoOTAayl (KOHBEKTUBHOW nuddysun),
3aIMCh €ro C UCIIOIb30BaHUEM ducel moaoousi. Beipakenue kosddunmenta Mmacconepeaadn yepes
koaddumeHTs MaccooTaaul. Maccomnepenaya B CUCTEMax ¢ TBepAoH (azoit (MaccOmpoOBOIHOCTb).

Tema 3. AOcopOums.

Omnpenenenus u 00IaCTH NPUMEHEHUs. 3aKOHBI PaBHOBECHUS B CHCTEMax Tra3 ->KHUIKOCTb.
MarepuanpHblii 1 TeTI0BOM Oananc abcopOrmu. Kunetnka adcopoumu. [IpuHIpnmanbsHpie CXeMBbI
abCcOpOLIMOHHBIX TPOIIECCOB.

Tema 4. PexkTuduxanmus.

[Mpunmun  pexTudukanmu.  3aKOHBl  PaBHOBECHS B CUCTEMax  Map-KHJIKOCTb.
PexTudukanuonHas ycTaHOBKAa HENPEPHIBHOTO NEHCTBUS. MarepualibHbI M TEIUIOBOI OarnaHc.
Paboune nuHUM mpoluecca HENpepbIBHOW pekThdukanuu. DierMoBoe 4MCIO, €ro BIUSHHE Ha
nporecc pektudukanuu. [lepuognueckas pextudukaius. AGCOPOIIMOHHBIE U PEKTU(DUKAITMOHHBIC
anmaparsl: KilacCupUKaIys, yCTPOMCTBO U CXeMa TEXHOJIOIMYECKOI0 pacyera.

Tema 5. ZKuakocTHasi skCcTpaKums.

OOmue ceenenus. PaBHoBecHe B CUCTEMaX *KHMJIKOCTb-KHMJIKOCTb. MaTepualbHbIi OajlaHC U
KMHETUKA OJKcTpakuuu. [IpuHIUNMaNbHBIE CXEMbl IPOBEICHHUS MPOLECCOB AKCTPAKIUH, HX
u3o0pakeHue B Auarpamme x-y. Kimaccuduxanus s3kCTpakiiuoHHOT0 000py/10BaHUSI.

Tema 6. Cymka.

Teopernueckue oCHOBBI M crocoObl Cymiku. PaBHOBecue mpu cymike. Bo3aymiHas cymika.
[TapameTpsl  cocTOsSHUST BJI@XHOTO Bo3ayxa. Jlmarpamma H-x (mmarpamma Pamsuna).
MarepuanbHbIi M TEIUIOBOM OanaHc BO3AYIIHON cymku. Paboyast muaus cymku. [IpuHunnuansHbe
CXEMBbI IPOBEJICHHSI MPOIIECCOB CYIIKH, X N300pakeHue B nuarpamme H-x. Kunernueckue kpuBbie
cymkd. DakTopel, BIMAIOIIME HAa CKOPOCTh mpolecca cymku. Kimaccupukanus CymuibHOTO
000opyIoBaHUs.

Tema 7. AxcopOuus.

O6mme cBenmenus. PaBHoBecume B mporeccax ancopOumu. MatepuanbHbiii  OamaHC
ancop6buuu. Kuneruka mponecca. YpaBHenue IlunoBa. [IpuHIMIUanbHbIE CXEMBI MPOBEACHUS
MPOIIECCOB  aIcopOmuu. YCTpPOWCTBO ancopOepoB W aacOpOIMOHHBIX YCTaHOBOK, CXeMa
TE€XHOJIOTHYECKOI0 pacyeTa.

Tema 8. MoHOOOMEH.

OOmme cBenenusi. Peakunn moHooOMeHa. PaBHoBecue mpu noHooOMeHe. MarepuanbHbIi
OalaHC W KUHETMKAa HOHOOOMEHHBIX IpoleccoB. PereHepanus © OTMBIBKA HOHUTOB.
[TpuHIMNIHATBHBIE CXEMbI HOHOOOMEHHBIX MPOILIECCOB M HOHOOOMEHHaAsI armaparypa.

Tema 9. MemOpaHHbIe TPoOLECCHI.



OOmme cBeaenus. OOnacTe NMPUMEHEHHS W KIACCH(HUKAIMSI MEMOpPaHHBIX MPOIECCOB.
MarepuanbHblii Oananc MeMOpaHHBIX TporeccoB. Marepuan u ycrpoiictBo MeMOpaH. OcHOBHBIE
XapaKTepUCTHKN MeMOpaH. MeMOpaHHBIE anmaparbl, CXeMa pacueTa.

Tema 10. Kpucramnu3zamnus.

Oo6mme cBeaenus. O0IacTh NPUMEHEHUsT KPUCTALIM3AMOHHBIX MpoIieccoB. PaBHoBecue B
cucTeMax TBepaoe (KpUCTaI) — )KUAKOCTh. OCHOBHBIE CLIOCOOBI KPUCTAIUTN3AMK. MaTepraabHbINA
U TEIUIOBOM OaslaHCHI Mmpolecca KpucTauu3anui. KnueTnka KpucTamn3aim.

3.4 TeMaTnka ceMHHAPCKHUX/MPAKTHYECKUX H JIAOOPATOPHBIX 3aHATHI

3.4.1. CeMuHapcKue/MPakTUIECKUE 3aHATHS

Tema 1. OcHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH. MaTepuabHbIi U TETUIOBOH OalaHC.

Tema 2. dunsrpoBanue. Kunernka, MaTepuaibHblil 6ananc. [IpoMbiBka ocazika Ha GuiIbTpe.

Tema 3. Ocaxzaenue noj AeicTBUEM pa3iauyuHbIX cuil. [IceBnooxkxmkeHne 1 nepemMeivBatume.

Tema 4. TennonpoBogHOCTh, TemuoOTAaua, Temuonepenada. OmnpeneneHue cpenHen
JBUKYLIEH CUJIBI TEIUIOBBIX ITPOLIECCOB.

Tema 5. HarpeBaHmue.

Tema 6. Konnencanus.

Tema 7. BeinapuBaHue.

Tema 8. Kunernka maccooOMeHHBIX TporieccoB. OmnpeneneHue CpeaHeil ABIKYIICH CHIIBI.
Onpenenenue k03(pPULIHMEHTOB MaccOOTAaYN U Macconepenaud. MoaupuipoBaHHble ypaBHEHUS
MaccoIlepeiayn.

Tema 9. AOcopOuusi, peKTHPUKALUs, KUIKOCTHAsE 3KCTpakuus. MarepuaiabHblii OanaHc
npouecca. CpeqHss ABMKYILAs CUJIa U YUCIIO €AUHUL] IIEPEHOCA.

Tema 10. Cymka, azacopOuus, HOHOOOMEHHbIE Tpolecchl. MaTepuanbHblii OanaHc.
JIBrKymias cuia mporeccoB.

3.4.2. JlaGopaTopHbI€ 3aHATHUS

JlaboparopHas pabota 1. M3yyeHre KHHETUKU TPAaBUTAIIHOHHOTO OCAXKICHUSI.

JlaGoparopHas padota 2. 3yueHue padboThl GUIBTPYIOIIEH HEHTPUPYTH EPUOTUUECKOTO
JIEUCTBUA.

JlabopaTtopHas pabota 3. ['mapoanHaMuKa TICEBI00KHUKEHHOTO CIIOS.

JlaboparopHas pabota 4. OnpeneneHue pacxoaa SHEPTUU HA NTEPEMEIINBaHNE B )KHUIKHX
cpe€aax MCXaHUYCCKHMMHU MEIIaJIKaMHU.

JIaGoparopHas pabota 5. V3ydeHue nporeccoB TemI000MeHa MeX 1y CUCTeMaMu Tap-
KHUJIKOCTb, )KUJIKOCTh-Ta3 B TPYOUaThIX PEKyIEepaTUBHBIX TEJI00OMEHHHKAX.

JIaboparopHas padota 6. 3ydeHne ruipoIMHAMUYECKIX SBICHUI B TapelbuaToOl KOJIOHHE.

JlabopaTtopHas pabota 7. M3ydeHne ruipoJuHaMAYECKUX XapaKTEPUCTHK HACATOUHOM
KOJIOHHBI.

JlabopaTtopHas pabota 8. M3ydyeHrne KHHETUKH CYIITKH.

3.5. TemaTuka KypcOBbIX POEKTOB (KYPCOBBIX padoT)

Kypcogoii mpoekT (kypcoBasi paboTa) He MPeyCMOTPEHBI.

4, YuebHO-MeTOAMYeCKOe U HHPOPMALIHOHHOE o0ecriedeHue
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4.1 HopmatuBHble 10KyMeHTbI 1 'OCThbI

1. TOCT 2.302-68. Equnas cuctema KOHCTPYKTOPCKOM JoKkyMmeHTannu Macmradsl (¢ M3me-
HEHHUSIMU Ne 1, 2, 3).
https://standartgost.ru/g/%D0%93%D0%IE%D0%A1%D0%A2_2.302-68*

2. TOCT 2.304-81. Enunas cuctema KOHCTPYKTOPCKO# gokymenrtanuu. Hpudter uepréxnbie
(c N3menenusamu No 1, 2).
https://standartgost.ru/g/%D0%93%D0%IE%D0%A1%D0%A2_2.304-81

3. TOCT 2.303-68. Enqunas cuctema KOHCTPYKTOPCKOW JokyMeHTanuu. Jluauu (¢ M3mene-
ausimu Ne 1, 2). https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.303-68*

4. TOCT 2.306-68. Enunas cuctema KOHCTPYKTOPCKO AokyMeHTarnuu. O6o3HaueHus rpadu-
YUCKHUE MaTepuaioB u rpaBuiia ux HaHECEHUS Ha YepTEK.
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.306-68*

5. TOCT 2.307-68. Enunas cuctema KOHCTPYKTOPCKOW JAoKyMeHTauuu. Hanecenue pasmepos
u MpeaeIbHbIX OTKJIOHECHM I (c N3menenusamu No 1, 2, 3).
https://standartgost.ru/g/%D0%93%D0%IE%D0%A1%D0%A2_2.307-68*

6. T'OCT 2.301-68. Enunas cucrema KOHCTPYKTOPCKO#M mokymenTanuu. ®@opmatel (¢ M3me-
HEHHSIMU Ne 1, 2, 3).
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.301-68*

7. TOCT 2.001-2013. Enunasi cucrema KOHCTPYKTOPCKOU JoKymMeHTanuu. OOmme moioxe-
Hus. https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2 2.051-2013

4.2  OcHoBHasi IuTEpaTypa

1. IlnanoBckmii A.H., Huxomaes IILM. Ilpoumeccel u anmapaTsl XMMHYECKOH U
HEe(PTEXMMHUYECKON TEXHOJOTUU: YUeOHHK. — 3-€ U3, epepad. u aom.-M.: Xumus, 1987.- 496 c.

2. [TaBnoB K.®., Pomankos IL.I'., HockoB A.A. [IpumMepsl 1 3a1auu no Kypcy IpolLeccoB U
anmnapaToB XUMHUYECKOHN TexHOIOTHH: YueOHoe nmocodue.— 10-e uzn., mepepad. u jgon. — JI.: Xumus,
1987.- 576 c.

3. Ilpaktukym no kypcy IlpoueccoB M anmapaToB XMMHMYECKOH TEXHOJIOTMH: y4deOHOeE

nocobue noa pen. A.M.Kyrenosa, JI.A.bapanoBa. - 3-e u3n., nepepaboranHoe, Mocksa, 2012. —
342c.

4. Komuccapos, 0. A. Tlpomecch u anmapatbl XUMHYECKO# TexHomoruu. B 5 u. Yacte 1:
yaeOnnk qns  By3oB/ FO. A. Komumccapos, JI. C.Topaees, JI.II. Benr; mom penmakiuei
10. A. KomuccapoBa. — 2-¢ u3g., nepepad. u jon. — Mocksa: M3narensctBo FOpaiit, 2023. —
216 c.— (Bwicmiee oOpaszoBanue). — ISBN 978-5-534-09099-4. — Tekcr: »ieKTpOHHBINA //
OoOpazoBarenbHas 1iarpopma FOpaitr  [caiir]. — URL: https://urait.ru/bcode/515341 (nara
obparmenus: 06.06.2023).

4.3 JlonmoJaHHMTeJbLHAS JUTEpPaTypa

1. Komuccapos, 0. A. OCHOBBI KOHCTPYHPOBAHHUSI M IMPOECKTHUPOBAHUS MPOMBIIIEHHBIX
amnmapaToB: yueOHoe mocobue s By30B / FO. A. Komuccapos, JI. C. T'opuees, /1. I1. Bent. — 2-¢
u3a., wucnp. uW gon. — MockBa: M3marenbctBo IOpaiit, 2023.— 368 c.— (Bricuiee
obpazoBanue). — ISBN 978-5-534-05422-4. — Texkct: osnexktpoHHbli // OOpa3oBaTenbHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/515193 (mata obpamenus: 06.06.2023).



https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.302-68*
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.304-81
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.303-68*
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.306-68*
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.307-68*
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.301-68*
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.051-2013
https://urait.ru/bcode/515341
https://urait.ru/bcode/515193
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2. Tumonnn A.C. VHXeHEpHO-3KOJIOTHUECKUi cripaBouyHuK. B 3-x Tomax. — Kamyra: Uszn.
H. boukapésoii, 2003.
3. Hertnepckuii FO.U. Ilpomeccer u anmapaTtsl HedrenepepabarbiBaromeid 1 HEPTEXUMHUECKON
MIPOMBINIUICHHOCTH: Y UYeOHUK IS BYy30B — 2-¢ u3l. Y. 1, 2 — M.: Xumus, 1995- 400 c., 368 c.

4.4  JaexkTpoHHBIE 00pa30oBaTelbHbIE PeCypPChl

1. https://online.mospolytech.ru/course/view.php?id=10091
2. https://online.mospolytech.ru/course/view.php?id=10266

45 JIuneH3HOHHOEe | CBOOOJIHO  pacHpoCTPpaHsieMOe  MPOrPaMMHOE
o0ecreuenue

He npenycmoTtpeno.

4.6 CoBpemeHnHble npodeccHOHATbHBbIE 0a3bl JAHHBIX H WH(OPMAIHOHHbIE
CIPaBOYHbIE CHCTEMbI

1. WCC Tapanr https://www.garant.ru/

S. MarepuajibHO-TeXHHYECKOe o0ecneyeHue

[IpoBenenue meKkIUi oOCYyLIECTBISETCS B OOIIEYHUBEPCUTETCKUX ayIAUTOPUAX, TJe
IpeIyCMOTPEHA IEMOHCTpaIUs (PMIIBMOB, CIIaiiZIOB WM UCIIOJIb30BaHIE Pa3/1aTOUYHBIX MAaTEPHAIIOB.

JlabGoparopHble pabOThl MPOBOAATCS B CleNUATM3UpoBaHHON ayautopun (AB-4108), rme
pacIookKeHsl JJAOOpaTOPHbIE YCTAHOBKH U 000pYyI0BaHHE:!

- KUHETUKA IPABUTAL[MIOHHOTO OCAXICHMS;

- THIPOJAMHAMUKA TICEBIO0KIKEHHOTO CJIOS;

- TEIJIOOOMEH B TICEBI00KMKEHHOM CJIOE;

- TETUIOOOMEH MEXIy CHCTEMaMHt Map-KHUIKOCTb, )KUKOCTh-Ta3.

- TUIPOJMHAMUKa HACaJ0YHbIX KOJIOHH;

- THIPOAMHAMHUKA Tapelb4aThIX KOJOHH;

- TEIJI0-MAacCOOOMEH Ha KOHTAKTHBIX YCTPOWCTBAX KOJIOHHBIX alllapaTos;

- HCCIIeIOBaHKE TpoIlecca KOHBEKTHBHOM CYITKM MaTepHasoB.

6. MeToanuyeckue peKoMeHIaluu

6.1 MeToanyeckue peKOMeHIAIUH /IS MPENoAaBATeNs M0 OPraHN3aAUU
o0yueHus

OcHOBHBIM TpeOOBaHMEM K TPENOJAaBAHUIO JIUCHUIUIMHBI SBJSIETCS TBOPUYECKHH,
POOJIEMHO-TNATIOTOBBIN MOJAXO/I, MO3BOJIAIOMINN MOBBICUTh MHTEPEC CTYIEHTOB K COACPKAHHIO
y4eOHOro MaTepuaia.

OcHoBHas ¢opma M3ydeHUS U 3aKPEIUICHUS 3HAHWUW MO 3TOW NUCIMIUIMHE — JICKIIMOHHAS,
naboparopHas ¥ mpakTuueckas. [IpenonaBarens JOMHKEH MOCIEIOBATEIBHO BBIYMTATH CTYJICHTAM
pSA JIEKIMH, B XOJIeé KOTOPBIX CIEIYEeT COCPENOTOYMTh BHHUMAHHME Ha KIIIOYEBBIX MOMEHTAax


https://online.mospolytech.ru/course/view.php?id=10091
https://online.mospolytech.ru/course/view.php?id=10266
https://www.garant.ru/
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KOHKPETHOI'O0 TEOPETHUYECKOI0 MaTepuana, a TaKXKe OpraHu30BaTh IMPOBEACHHUE IPAKTHUECKUX
3aHATUM TakuM 00pa3oM, 4YTOObl AKTMBM3MPOBATH MBILIUIEHUE CTYAEHTOB, CTHUMYJIHUPOBATh
CaMOCTOSITENIbHOE HM3BJICYCHHE HEOOXOoauMOoN HH(OpMAlMM W3 Pa3IMYHBIX HCTOYHUKOB,
CPaBHUTENBHBI aHAIM3 METOJOB pEIIEHUH, CONOCTAaBIEHHE IOJIYYEHHBIX Ppe3yJbTaToB,
(OopMyYITHPOBKY M apryMEHTAIMI0 COOCTBEHHBIX B3IJIS/I0OB HA MHOTHE CIIOPHBIE TPOOIEMBI.

OcHOBY y4eOHBIX 3aHATUH O JUCLMIUIMHE COCTaBIAIOT JIeKUMU. B mpomecce oOyueHus
CTYJEHTOB MCIIOJNb3YIOTCSI PA3JIMYHBIE BUbI YYEOHBIX 3aHATUH (ayAUTOPHBIX U BHEAYIUTOPHBIX):
JEKIMH, CEMUHAPCKUE 3aHATHs, J1abopaTopHble pabOThl KOHCYIbTalMK U T.A4. Ha nepom 3aHsTun
10 JTAHHOW y4eOHOH TUCHMIUIMHE HEOOXOIMMO O3HAKOMHUTH CTYJACHTOB C MOPSIKOM €€ M3Y4eHHs,
PACKpBITh MECTO M POJIb JUCLMILIMHBI B CUCTEME HAyK, €€ IMPAKTUYECKOe 3HAYEHHE, JOBECTH 10
CTYACHTOB TpeOoBaHuUs KadeaApbl, OTBETUTH Ha BOIPOCHI.

IIpy moAroToBKE K JEKIMOHHBIM 3aHATUSAM IO Kypcy HEOOXOAMMO NpoAyMaTh IJIaH €ro
NPOBE/ICHUS, O3HAKOMUTHCSI C HOBUHKAMH y4eOHOW M METOIMYECKON JINTEPaTypPhl, MyOINKaUIMU
HEpUOJIMYECKO MeyaTH MO0 TeMe JIEKIMOHHOI'O 3aHATHUS, ONpPENEeNUTh CPEACTBA MaTepHalbHO-
TEXHUUYECKOTro 00eCneueHHUsl JIEKIIMOHHOIO 3aHATHUS U MOPSI0K MX MCIOJb30BaHUS B XOJI€ UTCHHUS
JEKIHMU. Y TOUHUTH IIJ1aH NPOBEIEHUS MPAKTHUECKOTO 3aHATHS 110 TEME JICKIUH.

B Xxoze NeKIMOHHOro 3aHATHS MpenojaBareib JOKEH Ha3BaTh TEMY, y4EOHbIE BOIPOCHI,
03HAKOMUTH CTYJCHTOB C [IEPEYHEM OCHOBHOH M JIONOJHUTEIBHOM JTUTEPATyphl IO TEME 3aHSTHUS.

Jlexuuio cienyer HauMHaTh, TOJIBKO 4YETKO 0003HAUMB €€ XapakTep, TeMy M KpYyr TeX
BOIIPOCOB, KOTOpbIE B €€ X0a€e OyayT paccMOTpeHbl. B OCHOBHOI YacTH JIEKLIMU CIIeyeT PACKPBITh
coJiepsKaHue y4eOHbIX BONPOCOB, aKIIEHTUPOBAaTh BHUMAHUE CTYAEHTOB Ha OCHOBHBIX KaTEropusx,
SBJICHUAX U Mpolieccax, 0OCOOEHHOCTIX uX nportekanus. [IpuBoaute nmpumepsl. 3aaBaTh MO XOAY
U3JI0KEHHUS JIEKIMOHHOTO MaTepralia BOIPOCH M CaMOMY J1aBaTh HAa HUX OTBET. DTO CHOCOOCTBYET
AKTUBM3ALMM MBICIUTEIBHON JESATEIBHOCTH CTYIEHTOB, ITOBBIIICHUIO UX BHUMaHMs U MHTEpeca K
MaTepuaiy JIeKIIUY, ee cojepxkanuto. [IpenogaBaTens 10KeH pyKOBOJUTH pabOTON CTY/AEHTOB 110
KOHCIIEKTUPOBAHHUIO JIEKIIMOHHOTO MaTepHuaia, MOAYepKHBAaTh HEOOXOAMMOCTb OTPaXXEHUS B
KOHCIIEKTaX OCHOBHBIX ITOJIOKEHUN N3y4aeMOU TEMBI.

B 3axmounTensHON 4acTH JIEKIMKU HE00X0AUMO C(OPMYIHUPOBATH OOIINE BBIBOIBI 110 TEME,
PacKpBIBAIOIIME COAEpKAHUE BCEX BOMNPOCOB, IOCTaBICHHbIX B JeKUUU. OOBSABUTH IJIaH
OUYEPEHOTO CEMUHApCKOTO MM JIaOOpaTOPHOIO 3aHATHs, JaTh KpaTKHe PEKOMEHAALUu 110
MOJIFOTOBKE CTYJIEHTOB K CEMUHapy WM JjabopatopHoil pabote. OmnpenenuTb MECTO U BpeMms
KOHCYJIbTAIlMM CTYAEHTaM I10 BOIIpocaM 00CyKAaeMOM TEMBI.

[enb npakTuyeckux U 1a00paTOPHBIX 3aHATUN — O0ECTIEYUTh KOHTPOJIb YCBOECHHUS y4eOHOTO
MaTepHuaia CTyIASHTaMH, pacllipeHue W YriayOsieHue 3HaHUi, MOJTY4YeHHBIX MUMHU Ha JEKIMIX U B
Xolle caMocToATelabHOW paboThl. [loBbimieHne S()PEKTUBHOCTH MPAKTUUECKUX  3aHITHH
JIOCTUTAeTCs IMOCPEICTBOM CO3/IaHUSI TBOPUECKOM OOCTAaHOBKM, pacmojararomeid CTYIAEHTOB K
BBICKA3bIBAHUIO COOCTBEHHBIX B3IJISJIOB U CYKIEHHI IO OOCYXJaeMbIM BOIPOCAM, >KEJIaHUIO Y
CTYAICHTOB ITOPabOTaTh y JOCKU MIPU PELICHNUH 33/1a4.

[locne Kaxaoro JIEKIIMOHHOTO, JIaOpaTOPHOIO M TMPAKTUYECKOTO 3aHATUS CJeNaTh
COOTBETCTBYIOILYIO 3allMCh B XYpHAJIaXx ydeTa MOCEIAEMOCTH 3aHATHI CTYAEHTAMHU, BBIICHUTH y
CTapOCT y4e€OHBIX TPYII IPUYUHBI OTCYTCTBHSI CTY/IEHTOB Ha 3aHATUSAX. [I[pOBOIUTH rpynmoBbie U
VHAVBUAYaJIbHbIE KOHCYJIBTAlUU CTYJIEHTOB 10 BOIIPOCaM, BOZHUKAIOIIUM y CTYJEHTOB B XOE UX
MOJTOTOBKU K TEKYyLIEH U MPOMEXYTOUYHOM aTTecTaluy Mo y4eOHON TUCIUIUIMHE, PEKOMEH/10BaTh
B TIOMOIIb YY€OHBIE U JPYTUe MaTepUalbl, a TAK)KE CIIPAaBOYHYIO JIUTEPATYPY.

OneHka BbICTABIISIETCS MPEIoAaBaTeeM U 00bABIISETCS TOCEe OTBETA.

IIpenogaBaTens, NPUHUMAIOLIMI 3a4€T WIM DK3aMEH, JIMYHO HECET OTBETCTBEHHOCThH 3a
IPaBUIBHOCTh BBICTABICHUS OLIEHKH.

6.2 MeTozmquKne YKasaHus 1Jist oﬁyqamumxcn 10 OCBOCHHUIO JTUCHHUIIJINHBI
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Pabora cryneHTa HampaBieHa Ha:

. U3y4YEHUE TEOPETUYECKOr0 Marepuaja, IOATNOTOBKA K IPAKTHUYECKUM 3aHATHUAM,
7a00paTOPHBIX 3aHATHIM U BBIIIOJHEHNE MPAKTUYECKUX padoT U 1abopaTOpHBIX padoT.
. [IOATOTOBKA u BBIIIOJIHEHHE TECTUPOBAHUSA c UCIIOJIb30BaHUEM

0011e00pa30BaTEILHOTO MOpTaa.

CamocrosrenbHas paboTa CTYIEHTOB IpelcTaBisgeT co00i BaxkHelIllee 3BEHO y4eOHOro
nporecca, 0Oe3 MpaBWIBHOW OpraHU3alM KOTOPOro OOydaromuicss HE MOXET OBITh
BBICOKOKBAJIN(PMIIUPOBAHHBIM BBIITYCKHUKOM.

CTyzneHT OJKEH NMOMHHUTb, YTO HAaYMHATh CAMOCTOSITEJIbHBIE 3aHATUS CIEAYET C IEPBOIO
CeMecTpa U MPOBOAMUTH UX PEryisipHO. OYeHb BaKHO MPUIOKUTh MAKCUMYM YCHUJIMH, BOJIH, YTOOBI
3acTaBUTH ceOs paboTaTh C MOJHON HATPY3KOH € TIEPBOTO JHSL.

He cnenyer otkmansiBaTh paboTy uH3-3a HepabOYero HACTPOCHUS WM OTCYTCTBUS
BIOXHOBeHMs. HacTpoenne HyXHO co3maBath camomy. [loHMMaHuE HEOOXOIMMOCTH BBITOTHEHHUS
paboThl, 3HAHUE L€, OCMBICIIEHUE NTEPCIIEKTUBbI OJIArONPUATHO BIMSIOT HA HACTPOCHUE.

Kaxxnplif CcTyAeHT AOKEH caM IUIaHMPOBAaTh CBOIO CAMOCTOSITEIbHYIO paboTy, MCXOns U3
CBOMX BO3MOYKHOCTEH M NPUOPUTETOB. DTO CTUMYJHpPYET BBIIIOJHEHHE paboThl, co3maeT Oosee
CIOKOWMHYIO OOCTaHOBKY, YTO B UTOI'€ IOJIOKHUTEIBHO CKa3bIBA€TCSA HA YCBOEHUHU MaTepHaa.

BaxHo nosiHee yyecTb 00CTOSTENBCTBA CBOEH PabOTHI, YSICHUTh, YTO SIBJSETCS IVIaBHBIM Ha
JAHHOM JTare, KaKyl IOCIeI0BAaTEIbHOCTh padOThl BBIOPATh, YTOOBI BBHIMOJHUTH €€ JIydllle U C
HalMEHBIIMMHU 3aTpaTaMHU BPEMEHU U SHEPIHH.

Jist uiogoTBOpHOM pabOThl HEMAJIOBAKHOE 3HAYEHHWE HMMEET OOCTaHOBKA, OpraHU3aIus
pabouero Mecta. HyxHO 10OUTBCS, 4TOOBI MECTO PabOTHI IO BO3MOXHOCTH ObUIO MOCTOSIHHBIM.
Pabota Ha npuBbIYHOM MecTe zienaeT ee Oosee MI10J0TBOPHOU. IIpoayKTHBHOCTE pabOThl 3aBUCUT
OT IPAaBWJIBHOTO YE€pEJOBaHMs TpyAa M oTAbIXxa. [loaToMy Kakaple 4ac wiIM ABa CIEeNyeT AeNaTh
nepepelB Ha 10-15 mMuHyT. BbhIXOAHBIE AHM JIydyllle TOCBSITUTH AKTUBHOMY OTIBIXY, 3aHSITHIM
CIIOPTOM, IIPOTYJIKAMHU Ha CBEKEM BO3JyXe U T.J. Jlake epEeKIIFoUeHNE ¢ OJTHOTO BUAa YMCTBEHHON
paboThI HAa APYTOM MOXKET CIYKUTh AKTUBHBIM OT/IBIXOM.

CTyneHT [AO0JKeH HOMHHUTb, 4YTO B TIpolecce OOy4eHHMs BaKHEHIIYI0 pOjb HIpaer
camocrosTenbHas padoTa ¢ KHUrol. Hayunthbcst pabotarh ¢ KHUTON — BakKHEHIIast 3a/1a4a CTYACHTA.
be3 sToro HaBbika OyneT dYpe3BbUANHO TPYJHO H3y4yaTh HPOTPAMMHBIM MaTepuaj, U MHOTIO
BpeMeHH OyJleT IOTpaueHO HepalmoHaIbHO. PaboTa ¢ KHUTON CKJIaJbIBAaeTCs U3 YMEHUS 110100paTh
HE0OXO/MMbIE KHUIH, pa300paThCsi B HUX, 3aKOHCIIEKTHPOBATh, BBHIOpATh TIJIaBHOE, YCBOUTh U
NPUMEHUTDH Ha TPAKTHKE.

7. DoH/I OLIECHOYHBIX CPEICTB

7.1  Meroabl KOHTPOJIS U OLCHUBAHUA Pe3yIbTATOB 00y4eHH S

Jlo matel mpoBeneHUs IPOMEKYTOUHOM aTTECTAIMH CTYACHT JOKEH BBITIOIHUTH BCE PaOOTHI,
MPETYCMOTPEHHBIE HACTOSAIMIEH pabodeld mporpaMMmol JUCHHUIUIMHBL [lepedeHsr 00s3aTenbHBIX
paboT 1 hopmMa OTUYETHOCTH MPEICTABIECHBI B TAOIHUIIE.

[lepeuennr o00s3aTeNbHBIX PAOOT, BBIMOJHSAEMBIX B TEUYCHHE CEMECTpa 10 JAWCIUILUIMHE
«IIpouecchl 1 anmapatbl OTPACTU»

Bun pabotst @dopMa OTYETHOCTH U TEKYLIETO KOHTPOJISA
JlaboparopHble [Tepen nmabopaTopHBIMU paboTaMHu: MPOBEPKa JKypHala J1a0opaTOpHBIX
paboTHI paboT Ha MpeaMeT MOATOTOBKH K JabopaTOopHO# paboTe, YCTHBIN OIPocC

0 MpeMETe U TOPSAKE UCCIEAOBAHMUS.
ITocne mabGoparopHOil pabOTBI: OQOPMIIECHHBIM oOTYeT (KypHam)
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71a00paTOPHBIX paboT, 3aluTa JJAOOPATOPHBIX padOT C OLEHKOM.

TectupoBanue OreHka B COOTBETCTBUM CO IIKAJION B MyHKTE 7.2.2.

(mpoMexXyTo4yHOE |
HUTOTOBOE)

7.2 IIkaja v KPUTEPUHU OLIEHUBAHUS Pe3yJIbTATOB 00y4eHMsI

7.2.1. llIkana oueHuBaHMsl JIA0OPATOPHBIX padoT

[Ixana oneHuBaHusg

Onucanue

OT1ianyao

BemmonmHensl  Bce  TpeboBaHUMA 1O  OQOPMIICHHIO  IKypHaia
nabopaTOpHBIX Pa0OT: Ha3BaHWE PaOOTHI, KpaTKas 3alUCh JICMECHTOB
TEOpuH, LeJb paboThl, cxema YCTaHOBKH, Tabnuua
IKCIEPUMEHTAIBHBIX U PACUCTHBIX BEIMYWH, TPAQHUKH 3aBUCMOCTEH C
HAaHCCCHHBIMU 3KCICPUMCHTAJIbHBIMU JaHHBIMU. CTYIICHT IMMpaBUJIbHO
OTBEYAeT Ha BOMPOCHI JUIsI CAMOKOHTPOJIS, TMPHUBEACHHBIC B KaXKIOU
nabopaTopHoii pabore. Ha nmomosHUTENbHBIE BONPOCHI CTYJAEHT AaeT
MIPABUJILHBIE OTBETHI.

Xopoltiio

Boimonnenslt  Bce  TpeboBaHHMA 1O OQOPMIIGHHIO  KypHala
1ab0opaTopHBIX paboT, HO JONYIICHBl HE3HAYUTEILHBIC HEIOYCTHI.
CryaeHT mpaBUIIBHO OTBEYAET HA BOIPOCHI JJIsi CaMOKOHTpouia. [lpu
OTBETaX HA JOMOJIHUTEJIBHBIE BONPOCHIl  CTYIHEHT JOMYCKAET
HE3HAYUTENbHbIE OMIMOKH WUJIM HETIOTHBIE OTBETHI.

Y 10BIETBOPUTEIBEHO

Nwmerorcs HenmoueTsl B 0OpMIIEHUH KypHasla JJaOOpaTOpHBIX padoT.
CTyneHT [omycKaeT He3HAyuTeJIbHble OIIMOKM TpH OTBETax Ha
BOITPOCHI JIIs CaMOKOHTPOJIA u 3aTPYyAHACTCA OTBETUTH Ha
JIONIOJTHUTEIIbHBIE BOIPOCHI.

HeynonersopurensHO

Nmerorcss  cymiecTBeHHblE HENOYeThl B O(opmIIeHHMH KypHaia
nabopaTopHbIX padoT. CTyneHT AOmycKaeT OUIMOKM MpH OTBETaxX Ha
BOIIPOCHI  JUII  CAMOKOHTPOJS M HE MOXET OTBETHTh Ha
JIOTIOJIHUTEIbHBIE BOIIPOCHI.

7.2.2. lllka/1a OneHUBAHUS TECTHPOBAHUSA

PesyanaT TECTUPOBAHUA OLICHUBACTCA 11O HpOHeHTHOﬁ IIKaJIC OLICHKH.

Onenka KonuaecTBo nMpaBUIIBHBIX OTBETOB
OTJINYHO ot 86% mo 100%
XOPOIIO ot 73% no 85%
YI0OBJIETBOPUTEIHHO ot 60% 1o 72%

HEYZIOBJIETBOPUTEIHLHO 40% m MeHee MPaBIIIBHBIX OTBETOB

7.3  OueHo4YHBIE CpeCTBA

7.3.1. Tekymmii KOHTPO.JIb

7.3.1.1. Tpe6oBaHus Kk 0(hOPMJIEHUIO KYPHAJIa JIAOOPATOPHBIX PadoT

[ToaroToBka k 1ab0paTopHOM paboTe JOJKHA CONEPKATh:
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1. Ha3Banwue 1abopaTtopHoii pabOTHI.

2. llenp naGopaTopHOi PabOTHI.

3. Kparkuii KOHCIIEKT TEOPETHUECKOM YacTH C paCYETHBIMH (popMynamH.
4. PHCYHKH CX€M yCTaHOBOK M OCHOBHBIX aIllapaToB.

5. [lopsiI0K BBITIOIHEHHUS Ta00paTOPHBIX PAOOT.

6. Tabnuib! 17151 3aHECEHUS SKCIEPUMEHTAIBHBIX JaHHBIX.

[ToaroToBka K 3aniuTe JJabOpaTOpHOM paboTe MTOJDKHA CONEPKATh:
1. PacueTsl o 3KCIEpUMEHTAIBHBIM JJAHHBIM.
2. TabGauiel ¢ pe3ynbTaTaMu YKCIIEPUMEHTAIBHBIX U PACYCTHBIX JTAHHBIX.
3. 'padmyeckoe mpeICcTaBICHUE SKCIIEPUMEHTAIBLHBIX JTaHHBIX.
4. BbIBO/IBI IO TPOBEICHHOMY HCCIIEOBAHUIO MPOIIECCa.
5. OTBETHI HA BOIIPOCHI JJII CAMOKOHTPOJIA.

7.3.1.2. Bonpocsl 1J11 MOATOTOBKH K 3JIEKTPOHHOMY TECTHPOBAHUIO (IK3aMeHY)
O0mme Bonpocskl

UTo JISKUT B OCHOBE KJIACCU(DUKAIINHA XUMHKO-TEXHOJIOTHICCKHIX MTPOIECCOB?

KakoBa ¢opMyIMpoBKa OCHOBHOT'O KHHETHYECKOT'O 3aKOHA?

B uéwm 3akimouaercs CyImHOCTh MEPUOINISCKUX U HEMPEPBIBHBIX MTPOIIECCOB?

B 1ém cocTosIT OCHOBHBEIE 0COOEHHOCTH MOJIENEHN ITOJHOTO BHITECHEHHUS U ITOJIHOIO CMEIIEHHUs?
. Ha ocHOBaHWYM KaKHWX 3aKOHOB 3aITMCHIBAIOTCS YPAaBHEHHS MAaTEPHAIBLHOTO U YHEPTETHUECKOTO
OamaHcoB?

6. UYrTo BXOIUT B yCIOBHUS OJTHO3HAYHOCTH?

7. Kaxkue mpoliecchl Ha3bIBAIOTCS TOIOOHBIME?

8. Kaxue xputepuu noo0us ABISIOTCS ONMPEACTIIEMbIME?

9. Kakyro ponb urpaet Teopus moJo0usi B UCCIEIOBAHUH TEXHOJIOTHUECKUX MPOIIECCOB?

arONE

Bonpocel mo ruipoMexaHHYeCKHM Npoueccam

10. Kakue mporeccsl BKIOYaeT B ce0s THAPOMEXAaHMUYECKHE MPOLECChl XUMHUYECKOi
TEXHOJIOTHH?

11. Yro aBnsieTcs ABMKYIIEH CUION THAPOMEXAaHUYECKUX MPOLECCOB?

12. Kakue xpuTepuu BXOIIT B KPUTEPHAIHLHOE YpaBHEHHE, SKBUBAJICHTHOE ypaBHeHHIO HaBbe-
Croxca?

13. Kakwue kpuTepuu ruIpoMexXaHuIecKoro Mmo100us CyIecTByOT?

14. B uém ¢uznyeckuii CMbICI THIPOMEXAHUUYECKUX KPUTEPUEB 11010017

15. Kakue HeoTHOPOJHbIE CUCTEMBI CYIIECTBYIOT?

16. Kakue cuiabl y4dTBHIBAIOTCS B YPAaBHEHUM TPABUTALMOHHOTO OCAXKJICHHS OJUHOYHOM
YJaCTHUIIEI?

17. Kakue (hakTopsl BAUSIOT Ha CKOPOCTh IPABUTAIIMOHHOTO OCAKICHUS OJJUHOYHOM YacTUIIbI?
18. Kakumu KpuTEepHsIMH IOJOOHS ONMCHIBACTCS IPOIIECC TPABUTAIMOHHOTO OCAXKICHUS?

19. B mone xakux (pU3MYECKUX CUI MOKHO NMPOBECTH IMIPOMEXaHUYECKUI MPOLIECC OCAKICHUA?
20. B kakux TEXHOJIOTMYECKHX PEKUMaX MOXKHO OCYIIECTBIISATH (mibpTpoBanue? I[IpuBenute
npUMepbl PUIBTPOB, PAOOTAIOMINUX B 3THX PEXKHUMAX.

21. UYrto obecrieunBacT pexUM MOCTOSIHHOW CKOPOCTH (GUILTPOBAHMS B (UILTP-TIpeccax?

22. Kakum 00pa3oM co3maaércs moiie eHTPOOSKHBIX CUJT B IIUKJIOHE U EHTpUQyrax?

23. KakoB ¢u3znueckuii CMBICT IIEHTPOOEKHOTO (haKTOpa pa3aciieHUs ?

24, Kak W BO CKOJIbKO pa3 M3MEHHUTCS BEIMYMHA IIEHTPOOCSKHOrO (akTopa pasieieHus IMpH
YBEJIMYEHUH YaCTOTHI BpaIlleHuUs B J1Ba paza’?
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25. B kaxkoM cirydae mpUMEHSETCS] MYJIbTUIIUKIOH?

26. KakoBbI OCHOBHbIE IPEHMYIECTBA U HEJOCTATKU IICEBAOOKIKEHHOTO CII051?

27. KaxoBa ¢usnyeckas NpuyMHa Mepexo/ia HEMOABMKHOTO CJI0sl TBEPABIX 3€PHHUCTBIX YAacTHUII B
TIICEBJIOOKIKEHHOE COCTOSTHHE?

28. Uro npencraBiseT cob0il KprBask ICEBIOOKIKCHHS?

29. Yem 00OBsICHSCTCS TIOCTOSTHCTBO COIPOTHUBIICHHS CIIOS TIPU PEKUME TICEBIOOKIKCHNUS?

30. Kakum oOpa3om ompeensercs CKOpOCTh Hayaia MCeBI00KIKEHHUS?

31. lns pa3zpeneHus KAKUX JUCHEPCHBIX CHCTEM IMPUMEHSIOT MIPOIIECC MIEKTPOOCAKICHHS?

32. Kaxkue BubI HOHU3AIHUH CYIIECTBYIOT?

33. [louemy Bo3HHMKAET pa3psi y KOPOHUPYIOLIETO AIEKTpoaa?

34. TloyeMy KOPOHUPYIOIINE IEKTPOIBI B AJIEKTPODUIBTPAX AETAI0T OTPHLIATEILHBIMU?

35.  Jlns KakWx Leneil B TEXHOJIOTHYECKHX IPOIeCCax MPHUMEHSIOT MEePEMEIINBAHNE B KUIKHX
cpenax?

36. Kakue criocoObl mepeMenmBaHue B )KHIKUX CpeiaX CYIIeCTBYIOT?

37.  Yt0 Takoe HHTEHCUBHOCTH U 3(PPEKTUBHOCTH NEPEMETTUBAHMS?

38. Kakue OCHOBHbIE THIIBI MEIIAJIOK TPUMEHSIOTCS IPH MEXaHUYECKOM TIepeMEIINBAHHUN ?

39. Ot KaKoro reoMeTpUYECKOro pa3Mepa U B KaKOW CTETIEHH 3aBUCUT MOIIHOCTD MEIIAIKH?

BOl'lpOCLI 110 TCIVIOBBIM Ipoueccam

40. Kaxkue cymecTByIOT CIIOCOOBI TIepeiadyn Teria?

41. B uéM COCTOUT pa3inyue MeXy NEPEeHOCOM TEIIOThl KOHBEKLIMEH U TeIIONPOBOIHOCTHIO?
42. Kakue KpUTEepHH 1MOJ00Us NCTOIB3YIOTCS ISl OIIMCAHUS IpoIecca KOHBEKTHBHOTO IIEpeHoca
Terna?

43. B uém 3akimoyaercs mporecc Terionepeaadn’?

44, KaxkoBa (popMynupoBKa 3aKOHA TEIIONPOBOAHOCTH Dypbe?

45.  Or xakux (pakTOpoB 3aBUCUT KOAPPUIUEHT TEIIONPOBOAHOCTH?

46. KaxkoBa hopMynupoBKa 3aKkoHa TerooTaAauu HeroToHa?

47. Ot kakux (akTopoB 3aBUCUT KOAP(UIIUEHT TEIIIO0TAaUM?

48. KakuMm 00pa3oM pacCUMTHIBAETCS TTOBEPXHOCTh TEMI000MEHa TeII00OMEHHUKA?

49. TlovyeMy [ HarpeBa 4acTO MCIOJB3YETCsl HACHIIIEHHBIN BOSHOM map?

50. B ammaparax Kakoro THIa OCYLIECTBISETCS HarpeBaHue OCTPhIM napom?

51. B ammaparax Kakoro THIa OCYIIECTBIISIETCS HAarpeBaHUE TIIyXUM IMapom?

52.  YTO NOHUMAETCS MOJ «KECTKUMI YCIOBUSMHU HarpeBa?

53. Tlouemy HarpeBaHWe OXJIKIAIOMICH BOBI B TETUIOOOMEHHUKE JOITycKaeTcst He Oomee 60 0C9
54. Kaxwue criocoObl KOHACHCAIIMHY TPUMEHSIOT B TEXHUKE?

55. Kakoii crnoco0 MOBEpXHOCTHOM KOHAEHCAllMM — KalejlbHas WM IUIGHOYHas — Haubolee
3 PEeKTUBEH U TTOYeMy?

56. U3 kakux cjaraeMbIX CKJIaJIBIBACTCS BBICOTA OApOMETPHUYECKON TPYOBI?

57. Uro Takoe npoliecc BhIIapuBaHUs?

58. C kakoil meNpl0 B TPEIOMMX KaMepax BBIMAPHBIX allapaToB CO3MACTCS IHPKYJISIHS
pactBopa?

59. C kaxoif eNpI0 CO3/IAI0TCSI MHOTOKOPITYCHBIE BBITIAPHBIE arlmapaThi?

60. Kaxum obpa3om omnpenensiercs: o01as pa3HOCTh TEMIIEPATyp B MPoOLIeccax BhIAPUBAHUSA?

61. Kax ompenensiercs moyie3Hasi pa3HOCTh TEMIIEPATYp B MPOIIECCaX BHITAPUBAHUS?

62. Kaxue TemnepaTypHble MOTEpH HAOIIOAAIOTCS IPU BBITAPUBAHUU?

63. Kakum 006pazom onpenensiroTes npeaeabHOe U PAIMOHAIBHOE YHCII0 KOPITYCOB B YCTAHOBKAX
MHOT'OKpPaTHOTO BHITApPUBAHUS?

64. KakoBa 1enb NpUMEHEHUS KOHICHCATOOTBOTUYNKOB?

Bonpockl Mo MaccooGMeHHBIM MpoIeccaM
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65. Yo sBsIeTCS ABMKYIIEH CHIIOM MacCOOOMEHHBIX MTPOIIECCOB?

66. C kakoif 11enpr0 MOTUPUIIUPYETCSI OCHOBHOE ypaBHEHUE Macconepeaan?

67. Kakue 3aKOHBI ONUCHIBAIOT PABHOBECHE B CHCTEMAX >KUJKOCTh-Ta3 U KHUJIKOCTh-TIap?

68. Kax ¢popmynupyercs nepsblii 3akon Puka?

69. Ot yero 3aBucuT KO3 PUIUEHT MOJICKYIsIpHOU U dy3un?

70. Kak ¢opmynupyercs 3akoH maccootnauu L{ykapesa?

71. Ot yero 3aBUCUT KOI(DPHUITUEHT MACCOOTIAUH ?

72. YeM oTiam4aeTcs MaccooTaaya OT Maccornepenadu?

73. Kakwue kputepun mogo0us ONMUCHIBAIOT MPOIECChI MaccOoOMeHa?

74. Kaxum o6pa3om ompenensieTcs: ABIKYIIas CHUila Maccornepenayn?

75. B dewm oTiamume xeMocopOIuu oT pu3ndecKon abcopOoruu?

76. Kaxue ycnoBus ”HTEHCU(UIUPYIOT TIporiecc abcopOommm?

77. YeM xapakTepu3yercs TOUKa azeoTpona?

78. Uro Takoe ¢rerMoBoe 4ncio?

79. Kak Bausier ¢uierMoBoe YHCIIO Ha AMAMETP, BBICOTY U paboduii 00BEM peKTHPUKAITMOHHON
KOJIOHHBI?

80. KakoBa qBuxyIas cuia nporecca peKTuuKauyd Ipu MUHUMaIbHOM (hJIETMOBOM 4HcIie?
81. KakoBo Ha3HAYCHHE HACAJKU B KOJIOHHOW ammaparype?

82. Kakme THUIpOAMHAMHYECKHE PEXKHUMBI PEATU3yIOTCS B HACAJOYHBIX MacCOOOMEHHBIX
ammaparax B 3aBHCHUMOCTH OT CKOPOCTH ra3a?

83. U3 kakux ciaraeMbIX CKJIaJIbIBAETCSI COMPOTUBIICHUE TapeIb4aTOi KOJIOHHbI?

84. Or vero 3aBUCUT KOIPPHUIIMEHT MACCOIIPOBOTHOCTH?

85. Kaxue criocoObl )KUAKOCTHON SKCTPAKIMU CYIIECTBYIOT?

86. Kaxwue cymecTByIOT BHIBI CBS3H BJIard B Marepuaie?

87. B uém cocTosT pa3nnyus MexX,]1y KOHBEKTUBHON M KOHAYKTUBHOMN CYILIKOM?

88. Ilepeuncnute OCHOBHBIE MTAPaMETPhI BIAXKHOTO BO3yXa KaK CYIIMJIBHOTO areHTa?

89. B uem otnmuue | u |l nepuona cymku?

90. B kakmx ciy4asx IeJIecoo0pa3HO NMPUMEHEHHE CYIIMIOK C YaCTHYHOW peIUpKYISIuei
CYUIMJIBHOTO areHTa?

91. B yem oTiMYMe TMHAMUYECKOW OT CTATUYECKOW aKTUBHOCTH aJcopOeHTa’?

92. Kaxkue napaMeTpsl Iporecca ajcopOmy CBA3bIBaeT MEXIy co0oit ypaBHeHue [1unosa?
93. KakoBa 005acTh MPUMEHEHHUS HOHOOOMEHHBIX ITPOIIECCOB?

94. Kaxue oCHOBHBIE CIIOCOOBI KPUCTAIM3AINHU CYIIECTBYIOT?

95. B uewm cyTh H30TUAPUIECKON KPUCTATUIN3AIIUH?

96. B uém 3axmouaercs CyIIHOCTb Ipolecca MeMOPaHHOTO pa3aeeHus?

97. KakoBa 00JacTh MPUMEHEHHUS MEMOPAHHBIX ITPOIIECCOB?

98. Uro Takoe nporecc obpaTHoro ocmoca?

99. Kakue oCHOBHBIE THITHI MEMOPAHHBIX alllapaToB CYIIECTBYIOT?

7.3.2. I[IpoMe:xyTOUHASI ATTECTALUA

[Tpumepsl S3K3aMeHAIIMOHHBIX OUIIETOB
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MHUHHUCTEPCTBO OBPA3OBAHMS Y HAYKH POCCUMCKOM ®EJIEPALIMA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXXIEHUE BBICIIEI'O OBPASOBAHNMA

«MOCKOBCKHNH NOJIUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

Uuctutyt/dakynsrer XTub, kadenpa\uentp IAXT
Jucuunnuna [poyeccel u annapamut ompaciu
O6pa3oarenpHas nporpamma 20.03.01

Kypc 3, cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1.  VYpaBHeHue IBMKEHHS BA3KON HeC)kuMaeMoit kukoctu (ypapHenue HaBbe-CTokca).
[TpocToe BbimapuBanue. PU3NKO-XUMUYECKUE OCHOBBI MTPOILIeCcca.

3.  Ounbrpyromas neHTpudyra.

no

3azaua

Onpenenutb MaccoBbIi U OOBEMHBIM pacxo]] OCBETIEHHOM KHUJIKOCTU U OCajKa IpH
orcrauBanuu 100 T/4 BoJiHOM cycneH3uu, cojepskamiet 5% macc. yacTHI] IECKa ¢ MIIOTHOCTHIO
2600 xr/m®. Konnentpamus gacTuir B ocagke 60% Macc, OCBETICHHAS KHUIKOCTh HE COTEPIKHUT
TBEPABIX YaCTHII.

VTBepIKIeHO Ha 3acefanuu Kaheapsl  « » 20 T., IpOTOKOI No

3aB. xadenpoit (IMPEeKTOp LEHTPA) / I1.C. FDOMOBBIX /

MUHUCTEPCTBO OBPA3OBAHMS Y HAYKH POCCUMCKOM ®EJIEPALIMA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJIEHUE BBICIIETI'O OBPA3SOBAHNA

«MOCKOBCKHNH NOJJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWMH IMOJIUTEX)

Wucrturyt/dakynster XTub, kapenpalienrp MAXT
Hucnunuiuna Ilpoyeccol u annapamul ompaciu
O6pazoBarensHas nporpamma 20.03.01

Kypc 3, cemectp 5

3K3AMEHAIIMOHHBIN BUJIET No 2
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1. IlceBmooxmKeHHE TBEPAOIrO 3€pHUCTOro Martepuana. OrpeneneHue CKOpOCTH Hadaa
IICEBIO0KHKEHUS.

MarepuanbHbIii ¥ TETIOBOM OaTaHChl IPOCTOTO BBHITAPUBAHMSL.

3.  DnexkTpoduabTp.

N

3amaua

JIBIMOBBIE Ta3bl 00ECIIBUIMBAIOTCS B MBUICOCAIUTEIHLHON KaMepe, UMerolei radaputhl L
= 4 M, mupuny B = 3,2 M. Pacxox raza V = 750 M3/‘I, IJIOTHOCTh raza p. = 0,675 Kr/MS,
KHHEMAaTH4ecKas Biskocth | = 45,8-10° m%/c. Onpenenuts MUHUMATBHBI pasMep YacTHII,
KOTOPBIE MTOJIHOCTHIO OYyAyT ocaknatbes B kKamepe. [motHocTs wactui o, = 1650 Kr/ne.

VYTBepiK/ICHO Ha 3aceJaHuK KaQeapsl « » 20 T., TpoToKoi Ne

3aB. kadenpoii (AUPEKTOp LEHTpa) / II.C.T DOMOBBIX/

MUHHUCTEPCTBO OBPA3OBAHM S Y HAYKH POCCUMCKOM ®EJIEPALIA
OEJEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXXIEHUE BBICIIIEI'O OBPA3SOBAHNA

«MOCKOBCKHH NOJIUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

Uucturyt/dakymsrer XTub, kadenpa\uentp MAXT
Jucuunnuna Ilpoyeccol u annapamul ompaciu
Oo6pa3oarenpHas nporpamma 20.03.01

Kypc 3, cemectp 5

SK3AMEHAIIMOHHBIN BUJIET Ne 3

1. OcCHOBHBIE MOJOXKEHUS U MPAKTUYECKOE 3HAUEHUE TEOPUHU MTO100MUS.

2. MarepuanabHbIH U TEIUIOBOW OajlaHC KOHJEHCATOpa CMEIICHUs, pacueT JuaMeTpa U
BBICOTHI 0apOMETPUUYECKOI TPYOHI.

3.  lluxioHHas anmaparypa.

3anaua
Onpenenutb MaccoBYHO MPOU3BOAUTENBHOCTh MO CYCHEH3UM, (PUIBTPATy U OCAAKY
¢mibTpyromei UeHTpUyrd MNEepUOJUYECKOro JACUCTBUS 3a LUK (OAHY 3arpys3ky) H
paccunTath EHTpoOEeKHBIN dakTop ((pakTop pasnenenus). Pazmepsr 6apabana neHTpUd yTru:
muamerp 800 MM, BHyTpeHHHi auamerp Oopra 400 mm, Bbicota 600 mMm. IImotHOCTBH
cycniernzun 1300 K/, Cxkopocts Bpamenus 800 o6/muH. KoHnenTparus TBepaoi ¢das3bl B
cycnen3uu 40% macc, BraxxHocTb ocaaka 30% macc.

YTBep:KIeHO Ha 3aceJaHuH KaQeapsl « » 20 T., MPOTOKOJ Ne
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3aB. kadenpoii (IMpeKTop LEeHTpa) / II.C. FDOMOBLIX /

MUHUCTEPCTBO OBPA3OBAHMS U HAYKH POCCHUIICKOM ®EJIEPALIH
OEJNEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXX/IEHUE BBICIIIEI'O OBPA3OBAHIA

«MOCKOBCKHU MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

Uncruryt/daxynsrer XTub, kadeapa\uentp AXT
Jucunnimnza Ilpoyeccot u annapamuot ompaciu
Oo6pasoBarenbHas nporpamma 20.03.01

Kypc 3, cemectp 5

3K3AMEHAILIMOHHBIN BUJIET Ne 4

1. MexaHnuueckoe nepeMeInBaHne )XUAKUX Cpell. Y paBHEHHE ISl ONPEIeICHHS MOITHOCTH
MEIIAIKH.

2.  HarpeBaHue «oCTpbIM» U «TITyxuM» apoM. Cxema pacueTa TeInIo0OMEHHUKa i Harpe-
BaHMS «TJTyXHM» [TAPOM.

3. Orcroiinas uentpudyra.

3amaga
JIBIMOBBIE Ta3bl 00ECIIBUIMBAIOTCS B MBUICOCAAUTEBHOMN KaMepe, UMeroleit rabaputhr L
=4 ™M, mupuny B = 3,2 M. Pacxox raza V =750 M3/, knHemaTHUeckas Bs3KocTh v = 45,8-10°°
m/c. OnpeneauTh MUHUMAIBHBIA pa3Mep YacTHII, KOTOPBIE MOJTHOCTHIO OyIyT OCaXIaThCs B

kamepe. [InotHOCTH HacTun o= 1650 kr/m®,

VY1BeprkieHo Ha 3acemaHuu Kaheapsr  « » 20 r., IPOTOKOT Ne

3aB. xadenpoil (IUPEeKTOp LEHTPa) / I1.C. FDOMOBBIX /

MUHHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUICKOM ®EINEPALIAU
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEX/IEHUE BBICILIEI'O OBPA3OBAHUA

«MOCKOBCKHU NOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

Uuctutyt/dakynster XTub, kapeapa\uentp MAXT
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Hucuunnuna Ipoyeccot u annapamol ompaciau
O6pazoBarensHas nporpamma 20.03.01
Kypc 3, cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Ne 5

1.  Teopus mogoOusi: OCHOBHBIE MOJIOKEHHUS U MPAKTUYECKOE 3HAUCHUE.
2. BrinapuBanue ¢ IpUMeHEHUEM TEIIOBOIO HACcOCA.
3.  TemnooOMeHHUKH ¢ KOMIIEHCALUEH TeMIIePaTypHBIX Y/UIMHEHUH.

3anaya
OnpenenuTb CPeIHIO MPOU3BOAUTEIBHOCTD MO (QHIBTPATY paMHOTO (UIBTP-IIpecca,
umeroriero 40 pam pazmepom 1000x1000x40 mm kaxaas. Konednoe gaBiieHne QuIbTpOBaHUS
6-10° Ila. CompoTHBICHHE ¢unpTpyromeil neperopoaku Ry = 3-10° H-c/m*. Ornouwrenne
o0bema ocajgka k 00beMy ¢uibTpata 0,2. BpeMs npoMbIBKM U BCIOMOTraTeNbHbIX onepauuii 30
MUH.

VY1BeprkaeHo Ha 3acenaHuu Kadeapsl « » 20 r., IpoTOKOT Ne

3aB. kadeapoit (IUpeKTop LEeHTpa) / II.C. FDOMOBI:IX /

MMHUCTEPCTBO OBPA3OBAHM S U HAYKH POCCUMCKOM ®EJIEPALINHA
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEX/IEHUE BBICILIEI'O OBPA3OBAHUA

«MOCKOBCKHU NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

Uuctutyt/dakynster XTub, kapeapa\uentp MAXT
Jucuunnuna Ilpoyeccol u annapamui ompaciu
Oo6pasosarenpHas nporpamma 20.03.01

Kypc 3 cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Ne 6

1. Cxema mepHOIUYECKH ACUCTBYIOIIEH PEKTU(PHUKAIMOHHOW YyCTaHOBKU. Paboume nmHHM
MPOIIECCOB C TIEPEMEHHBIM U MIOCTOSIHHBIM (DJIETMOBBIM YHCIIOM.

2. ®dusnueckas CYIIHOCTh Tpolecca aacopOruu. AncopOeHTh. YCIIOBHUSA, CIIOCOOCTBYIOIINE
NPOTEKAHUIO TIpoIiecca aIcopOIuu.

3. YcTpoiicTBO U paboTa MHEBMAaTHYECKON CYIIMIIKH.

3agaua
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Paccunrarh 4mciio eIMHUI] TIEpeHOca B MpoIecce MPSIMOTOYHON abCOpOIMH aleToHa
BOJIOM 1pH ycIoBHH: Xy = 0; y; = 0,06 kMoib/kMoIb. OTHOIIEHHE TOTOKOB L/G = 2, ypaBHEHHE
JMHUU paBHOBecHs Vp = 1,5x; rae x = 0,015 KMOIB/KMOJIB.

VY TBepiKIeHO Ha 3aceaHnH Kadeapsl  « » 20 T., IpOTOKOJ No

3aB. kadeapoil (IUPEKTOp LEHTPa) / I1.C. FDOMOBBIX /

MUHHCTEPCTBO OBPA3OBAHUS U HAYKH POCCUICKOM ®EIEPALIANU
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YYPEXXJEHUE BBICIIHIEI'O OBPA3SOBAHNA

«MOCKOBCKHH NOJIUTEXHUYECKH1 YHUBEPCUTET»
(MOCKOBCKHI INOJIUTEX)

Nuctutyt/dakynsrer XTub, kadenpa\uentp MMAXT
Jucnuunnuna Ilpoyeccol u annapamul ompaciu
Oo6pa3osarenpHas nporpamma 20.03.01

Kypc 3 cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Ne 7

1. N3obpaxenue B nuarpamme H-x MpoIecCOB M3MEHEHHUs MapaMeTpPOB BJIAKHOTO BO3yXa:
TeMIIepaTypa, TOUKa pOChl, OXJIAKJEHUE, HATPEBAHNE, CMEILIMBAHHE.

2. TemnoBoii 6aaHc mporecca peKTU(UKAIIHH.

3. Cxema u paboTa aGCOpOIIMOHHOM YCTAaHOBKH HEMIPEPHIBHOTO NEHCTBUSI.

3agaua

Jnst skcTpaknmmy  OCH30MHOM KHCIOTBI W3 €€ BOJHOTO pacTBopa OEH30JI0M
HCTIONIB3YETCSI YUCTBIA PACTBOPHUTENH, KOTOPBINA HACHIIIIACTCS IO COACPIKAHMSI B HEM O€H30HON
KUCIOTHl J, = 0,003 xr/kr. HaliTh 9mcino eguHUI] mepeHoca MPOTHBOTOYHOTO IIpoliecca
SKCTPAKIUHU, ypaBHEHHE JIMHUU paBHOBecus y, = 1,25-x, ornomenue L/G = 0,5, a x,, = 0,012
KI/KT.

VY1BeprkieHo Ha 3acemannu Kageapsr  « » 20 r., IpOTOKOT Ne

3aB. xadenpoil (IUPEKTOp LICHTPA) / I1.C. FDOMOBBIX /

MMHUCTEPCTBO OBPA3OBAHM S U HAYKH POCCUCKOM ®EJIEPALIHA



23

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YYPEXXIEHUE BBICIIHEI'O OBPASOBAHNMA

«MOCKOBCKHUM HOJIHTEXHICI‘—IECKPIFI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

Uuctutyt/dakynsrer XTub, kadenpa\uentp IAXT
Hucuunnuna Ipoyeccot u annapamul ompaciau
Ob6pa3oBarenpHas nporpamma 20.03.01

Kypce 3 cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Ne 8

1. PaBHOBecue B cucreMax nap-XuJakocTh. Juarpamma t-xX-y u y-X.
2. [IpuHnunuanbpHas cxema MpOTUBOTOYHOM abcopOiuu u rpaduyeckoe n300pakeHue mpoiecca.
3. AncopOep HEeNPEepHIBHOTO NCHCTBUS C IBMKYIIIUMCS CII0EM aJIcOpOeHTA.

3amada
[Tpon3BOIUTENBHOCTh PEKTH(PHUKAIMOHHON KOMOHHBI 1000 Kr/4ac JuUCTHILIATA.
Ornpenenutb KOJWYECTBO IMapa, MOCTyHawliero B jaediermarop, eciau padouee (iaerMoBoe
yncio R = 1.5Ryin. M3BecTHBI cocTaBbl: ncxonHoM cMecH — X¢= 30% (MOJL.), AUCTUILIATA — X, =
90% (MoJ1.) ¥ 1apa, paBHOBECHOTO C HCXOHOM CMECHIO Yfp = 60% (MoOIL.).

YTBepkIeHO Ha 3acelaHu Kadeapel « » 20 T., IpoTOKO Ne

3aB. kadeapoii (IUPEKTOp LEeHTpa) /11.C. I'poMOBBIX /

MUHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKOM ®EIEPALIAU
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YYPEXXJEHUE BBICIHEI'O OBPA3SOBAHNMA

«MOCKOBCKHU NOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHUM MOJIUTEX)

Uuctutyt/dakynster XTub, kapeapa\uentp MAXT
Hucnunuiuna Ilpoyeccol u annapamel ompaciu
O6pazoBarensHas nporpamma 20.03.01

Kypc 3 cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Ne 9

1. MaccooomMen B cucremax ©Oe3 TBepaou (a3el. uddepennmanbHoe ypaBHEHHE
MOJICKYJISIPHOW ¥ KOHBEKTHUBHON AU PYy3HH.

2. CxeMa mMepUOAMYECKH JEHUCTBYIOMIEH pEKTU(PUKAIIMOHHOW YCTaHOBKH. 300pakeHue
npolecca B x - y ruarpamme npu R=const.

3. YcrpoiicTBo 1 paboTa MHEBMATHYECKOM CYIIHIIKH.
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3azaua

g skcTpakuuu KodenHa M3 ero BOJHOIO pacTBopa XJIOpohOpMOM HCHOJIb3YeTCs
YHUCTBII pacTBOPUTENh )y = 0, KOTOPBIH HACHIIIACTCSA IO COJIEPKaHUS B HeM KodeuHa yy =
0,00115kr/kr. HauyanpHast KoHIEHTpalusi Ko(erHa B BOJHOM pPacTBOPE COCTAaBISAET Xy =
0,00175kr/kr Boxbl. YpaBHEHHE JMHMU paBHOBecus y, = 4,66x, x,= 0,0005 xkr/xr. Haiitu
CPEIHIO0 JIBIXKYIIYIO CUITYy IPOTUBOTOYHOTO MPOIIECCa IKCTPAKIIHH.

VY1BeprkeHo Ha 3acenaHuy Kadeapsl « » 20 r., IpoToKOoT Ne

3aB. Kadenpoii (IUPEKTOp LEeHTpa) / II.C.T POMOBBIX /

MMHUCTEPCTBO OBPA3OBAHM S U HAYKH POCCUMCKOM ®EJIEPALINH
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHUE BBICIIHEI'O OBPA3OBAHIA

«MOCKOBCKHUI MOJIUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKHUM MMOJINTEX)

Wucruryt/daxynsrer XTub, kadeapa\uentp AXT
Jucunnimnza Ilpoyeccol u annapamuol ompaciu
Oo6pasoBarenpHas nporpamma 20.03.01

Kypc 3 cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Ne 10

1. JIBwxymas cuiia MaccooOOMEHHOro Impoliecca Mpu HeTMHEHHOW paBHOBECHON 3aBUCHMOCTH.
Yucno eguHull mepeHoca.

2. Cymka ¢ 3aMKHYTON IIUPKYJISALUEH CyIIMIIBHOTO areHTa.

3. VYcrpoiictBO u paboTa KOJOHHOTO 3KCTPAKTOpa C CHUTYATBIMH TapelkaMu Ipu
JMCTIEPTUPOBAHHUHU TSDKEIIOHN (a3bl.

3anaua
[Tpou3BOIUTENBHOCTh PEKTU(DUKANMOHHONW KONMOHHBI paBHa 1000 kr/gac aucTUILIATA.
Ornpenenuth KOJMMYECTBO Iapa, MOCTyMawmiero B nediaermarop, ecau pabouee (iermMoBoe

yucio R = 1.5Rmin. M3BecTHBI cocTaBbl: HcX0HOM cMecH — X = 30% (MoI1.), TUCTHILIATA — X, =
90% (MoJ1.) ¥ 1apa, paBHOBECHOTO C UCXOTHOM CMECHIO yfp = 60% (MoIL.).

YTBepKACHO Ha 3aceflaHuy KaeaApbl « » 20 T., IpOoTOKOMI Ne

3aB. xadenpoil (IUPEKTOp LCHTPA) / I1.C. FDOMOBBIX /




