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1. O0uue mojoxKeHus

Jucnuniuna «[Ipouecchl U annapaTbl XUMHUYECKOH TEXHOJOTHM» OTHOCUTCS K 005-
3areNbHON YacTu 0a30Boro Oyioka y4yeOHOro IjiaHa, BXOJINEr0 B COCTaB 00Opa3oBaTENbHOM
nporpammsl Beiciiero oopazoanus 18.03.01 - Xumudeckast Texaomorus (npoduis - [lomydenue
U nepepaboTKa MaTEpUAIOB HA OCHOBE MPUPOTHBIX U CHHTETHUECKUX MOJHUMEPOB).

HopmatuBHO-MeTOmMueckon 6a30i 111 pa3paboTku pabodeit mporpaMMbl Y4eOHOM Juc-
uuruHbl «IIporeccsl n anmapaTbl XUMUYECKON TEXHOJIOTUM SIBIISFOTCS:

e @enepanbubliii 3akoH «O0 obOpazoBanuu B Poccuiickoit deneparnuny», yTBEpKICHHBIN
nprka3zoM MunoOpuaayku P® Ne 273-03 ot 29.12.2012,;

e [Ipuka3z MunoOpuayku Poccun Ne 301 ot 05.04.2017 r. OO0 yTBEepKJI€HUU MOPSIKA Op-
TaHW3allid M OCYUIECTBJICHUs OOpa30BaTENbHONW AESATEIBHOCTH IO 00pa3oBaTEIbHBIM
porpaMMam BBICIIET0 00pa3oBaHus — IporpaMmmamM OakanaBpuara, IporpaMmam Cremu-
ajquTeTa, MPOrpaMMaM MarucTpaTyphbl.

o [Ipukaz MuHucrepcTBa Tpyaa u conuainbHoM 3amuThl Poccuiickoit @eaepanuu ot 19 ok-
Ts0pst 2020 1. N 730 «OO0 yTBepkaeHuu mnpodeccuoHanpHOro crangapra - 26.005
«CrnenuanucT 1o MpoU3BOJCTBY HAHOCTPYKTYPUPOBAHHBIX TOJTUMEPHBIX MaTEPUATIOBY.

o IIpuka3 MunucrepcrBa Tpyaa M couuanbHOM 3amuTel Poccuiickoit @enepanun ot 7
cents0ps 2015 r. N 5921 «O06 yTBepxaeHun npodeccuoHanbHOro crangapra - Crenua-
JIUCT TIO MPOU3BOJICTBY BOJIOKHUCTBIX HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3UIIMOHHBIX Ma-
TEPHUAJIOBY.

e [lpuka3 MunucrtepcTBa TpyJa U couuaibHOW 3amuThl Poccuiickoir @enepamuu ot 24
despains 2015 r. N 1108 «O0 yTBepxkaeHnn npodecCuoHaIbHOro cTanaapra - Muxenep-
TEXHOJIOT LIeJUTI0JI03HO0-0yMakHOTO POU3BOACTBAY.

o IIpuka3 munucrepctBa roctuuuu Poccuiickoit @enepanuu ot 18 asrycra 2014 ropaa, pe-
ructpaioHHbld N 33628 «CrnienuaiucT mo BHEIPEHUIO U YIPABICHUIO MPOU3BOJICTBOM
MOJIMMEPHBIX HAHOCTPYKTYPUPOBAHHBIX TIICHOKY.

e DenepanbHBIA TOCYNAPCTBEHHBIA 00pa30BaTENbHBIM CTAHAAPT BBHICIIETO O0Opa3oBaHUS
(®I'OC BO) no nanpasienuto noarotoBku 18.03.01 «Xumuueckas TexHoJorus» (ypo-
BEHb 0OakajaBpuar), yTBEp>KJIEHHBIN NpruKka3zoM MuHucrtepcTBa oOpa3oBanus U Hayku PD
Ne922 ot 7 aBrycra 2020 r.;

e VYyeOHble maHbl 00pa30BaTENbHON MPOTrpaMMbI BBICIIETO OOpa30BaHUs HampaBiICHUS
18.03.01 - Xumuyeckas Texnonorus (npoduns - [lomyuenue u nepepaboTka MaTepuanoB
Ha OCHOBE MPHUPOJHBIX U CHHTETHYECKUX TOJIMMEPOB), TOJATOTOBKH OaKajlaBpOB IO OY-
HOW M 3a04HON Qopmam oOyueHus, 0J00peHHbIH YueHbIM coBeToM YIJITY (mpoTokoin
Neo8 ot 27.08.2020) u yrBepxkaeHHBIN pekTropoMm YIJITY (27.08.2020).

OOyuenne no obpazoBatenpHOi 18.03.01 — «Xumuueckass TexHosorus» (mpoduiab —
«Ilonydyenue u mepepabOTKa MaTepUaOB Ha OCHOBE MPHUPOIHBIX U CHHTETHUYECKUX TOJIMME-
POB») OCYIIECTBISIETCS HAa PYCCKOM SI3bIKE.

2. Hepeqenb NJIAaHUPYEMBIX PE3yJbTaTOB oﬁyqe}mﬂ Mo JTMCHUIIJIMHE, COOTHCCCHHBbIX
C IINTAHUPYEMBIMHU pE3yJIbTaTaMHU OCBOCHUSA Oﬁpa30BaTeJ'II)HOI71 IporpaMmmabl

[TnanupyeMbIMU pe3ynbTaTaMu OOy4YeHHS 10 JUCUUIUIMHE SBJSIOTCS 3HAHUS, YMEHUS,
BJIAJICHUSI U/UJIM OMBIT IEATEIIbHOCTH, XapaKTEPHU3YIOIIHNE ITanbl/ypoBHU (POPMHUPOBAHUS KOMIIE-
TEHIUH 1 oOecreynBaronfe JOCTHKEHHE MIIaHUPYEMbIX Pe3yJbTaTOB OCBOCHUs 00pa3oBaTellb-
HOW MPOrpaMMBbI B IIEJIOM.

Lleab ocBOeHUSI TMCHUIIIMHBI - O3HAKOMJIEHHE 00YUalOUMXCsS ¢ OCHOBAMH KOHCTPYKIUI
XUMHUYECKOT0 000py10BaHMs st oOecrieueH s IpOBeIeHU TEXHOJIOTHUECKOro mpoliecca, Mpu-
BUTHE HABBIKOB BBIMIOJHEHHS PAaCcY€TOB, OCYIIECTBICHHE SKCIIEPUMEHTAIBHBIX UCCIIEOBAHUNA U



WCIBITAHUH IO 3aJaHHOM METOAMKE, UCIIOJIb30BaHNE KPUTEPUATIBbHBIX 3aBUCUMOCTEN B IIPOLIECCE
peleHns 3a1a4 TerIo- © MacCOOOMEHa MpU BIOOpE TEX MM WHBIX arperaros.
3aga4u AUCHHMILIMHBI:

- IproOpeTeHne HeoOXOAUMBIX 3HAHUH 10 OCHOBHBIM TEXHOJIOIMYECKHM IIpoLeccaM u 000-
PYZOBaHUIO;

-OBJIaJICHHE METOAAMU pPacyeTa MaTepHaIbHOTO U TEIJIOBOTO 0ATaHCOB OCHOBHBIX XUMHKO-
TEXHOJOTMYECKHUX IIPOLECCOB;

- (popMupOBaHUEe HABBHIKOB BBIITOJHEHHSI pacueTa OCHOBHBIX arperaToB, o cOOpy U aHAIIU3Y
MH(POPMALMOHHBIX UCXOHBIX JAHHBIX JJIs1 IPOEKTUPOBAHMSI TEXHOJOTMUYECKUX YCTAaHOBOK;

- [IPOBEJICHUE aHAJIN3a TEXHOJIOIMUYECKUX PELICHUM, HAIIPABJIEHHBIX HA OPraHU3aLIUIO IKO-

JIOTUYECKH 0€30I1acHOr0 U MaJIOOTXOHOTO MPolLiecca,
- 00yuyeHue pa3paboTKe MPOEKTHOU U pabouel TEXHUYECKOW JOKYMEHTAIUH.

IIponecc n3yyeHnss AMCUMILVIMHBI HANIPaBJIeH Ha ()OPMHPOBaHHUE CJEAYIOIIHMX 00IIe-
npodeccHoOHAJbHBIX KOMIIETEHIIUI:
- OIIK-4 ciocoGHOCT 0OecneunBaTh MPOBEJCHUE TEXHOJIOTHUECKOTO MPOIlecca, UCIOIb30BaTh
TEXHUYECKHUE CPECTBA JJIsl KOHTPOJIS IapaMeTPOB TEXHOJIOTHYECKOT0 MPOLIEeCcca, CBOUCTB ChIPbs
Y TOTOBOM IPOAYKIMH, OCYIIECTBISATH U3MEHEHUE ITApaMETPOB TEXHOJIOTUYECKOTO Mpoliecca
IPYU U3MEHEHUU CBOMCTB ChIPhS,
OIIK-5 criocoOHOCTh OCYIIECTBIISATH YKCIIEPUMEHTAIBHBIC UCCIICIOBAHUS U HCTIBITAHUS 110 3a-
JTAHHOM MeTOJUKe, TPOBOAUThH HAOIIOICHUS U U3MEPEHUSI C YUETOM TpeOOBaHUN TEXHUKH 0€3-
OIacHOCTH, 00padaThIBaTh U HHTEPIPETHPOBATH IKCIIEPUMEHTAIBHBIC JaHHBIC.

B pe3ysbTate n3yyeHHs JMCHUIIJIMHBI 00YYAIOIIMICS 10/KEeH:
3HATb: OCHOBHBIE TEXHOJIOIMYECKHE ITPOLIECCHl U TEXHUYECKUE CPEICTBA KOHTPOJISI I1apameT-
POB TEXHOJIOTMUECKUX IPOLECCOB, 0a30BbIE 3aKOHOMEPHOCTH T'MJIPOMEXAHUUYECKUX, TEIIO- U
MacCOOOMEHHBIX POLIECCOB U MPUHLUIIBI UX MOJIEIMPOBAHNUS, OCHOBBI PaCUu€TOB alnapaToB Jyis
OCYIIECTBJIEHUS 3TUX IPOLIECCOB, METOJIbI 00PAaOOTKM M MHTEPHPETALMH IKCIIEPUMEHTAIBHBIX
JAaHHBIX;
yMeTh: IPUMEHATh METOJbI MaTEMAaTUYECKOI0 AHAIN3a U MOJECIMPOBAHUS, TEOPETUYECKOIO U
JKCIIEPUMEHTAIIBHOIO HUCCIIEN0BAHMS, MPOBOAUTH PaCYeThbl C MCIOJb30BAHUEM JKCIIEPUMEH-
TaJbHBIX U CIIPABOYHBIX JIAHHBIX; MPOBOJUTH TEILJIO- U MAaCCOOOMEHHBIE TEXHOJIOTUYECKUE TPO-
IIECChl; PACCUMTHIBATH MapaMeTpbl M BBIOMpATh ammaparypy s KOHKPETHOTO XHUMHKO-
TEXHOJIOTMYECKOI0 IPOLECCA, OCYIIECTBIATh H3MECHEHHE ITapAMETPOB TEXHOJIOIMYECKOTO IpO-
1ecca Ipyu U3MEHEHUH CBOWCTB ChIPBA;
BJIA/IETh. BJIAJICTh HABBIKAMHU OCYILIECTBIICHUS TEXHOJIOTMYECKOTO MpOIecca B COOTBETCTBUU €
pPETrJIaMEHTOM U HCIIOJIB30BAHMSI TEXHUYECKUX CPEACTB AJII U3MEPEHUsI OCHOBHBIX IIapaMETPOB
TE€XHOJOTMYECKHUX MPOLECCOB, CBOMCTB ChIPbsl U TOTOBOM MPOJIYKIUH; MPAKTUYECKON paboThI ¢
THJIPOMEXaHUYECKUMHU, TEIUIO- U MaCCOOOMEHHBIMHU amlapaTaMy ¢ y4eTOM TPeOOBaHUM TEXHUKH
0€30MacHOCTH; PacueToB U OMNPEENIEHNUs OCHOBHBIX MapaMeTPOB M KOJIMUYECTBEHHBIX XapaKTe-
PHUCTHUK IIPOLECCOB.

3. MecTo AMCHHUILINHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JlanHast yyeOHasl MUCIHMIUIMHA OTHOCUTCS K O0S3aTelbHBIM JUCHUIUITMHAM 0a30BOU Ya-
CTH, YTO O3HaudaeT GopMHUpPOBaHUE B Mpollecce o0ydeHus y 6akaimaBpa OCHOBHBIX oOrenpodec-
CHUOHATIbHBIX 3HAHUHN M KOMITETEHIINI B paMKax BBIOPAaHHOTO MPOQUIIS.

OcBoeHre NaHHOW TUCIUIIIMHBI SBJISIETCS HEOOXOIUMOM OCHOBOHM MJIsi TIOCIIEIYFOIIETO
uzydenust quctumine OITOI u HanmucaHus BBIMTYCKHOM KBaTU(PUKAIMOHHON paOOTHI.



Hepeqenb 0566716’{1/[661}01/1/;1/[)6, conymcemeyruwux u obecneyusaemvix ducuunﬂuﬂ

Ob6ecnieunBaroniue ConyTCcTBYIONTHE O0ecnieunBaeMble
1 2 3 4
1. MopenupoBaHue XUMHUKO-
OOwiast XuMHYeCcKast TEXHOJIO- | TEXHOJOTHMYECKUX Mpoliec-
Maremaruka
rust COB
2. TexHonorust u 060pya0Ba-
HUE M0JTy4yeHHsI OMoOpraHu-
[IpukitanHbie Hay4HBIE HCCIIE-
®dusuka YECKUX KOMIIJIEKCOB Ha OC-
JOBaHUsA
HOBE PACTUTEIILHOIO ChIPbs
3. ITonroroska k npouenype
HononuurensHsble r1a- | IIlpumenenue IIDBM B xumuu | 3amuThl ¥ 3a1MTa BITYCK-
BBl MATEMAaTUKH U XUMHYECKOM TEXHOJIOTUU HOU KBaJIM(PUKALIMOHHON
paboThI

VYka3aHHbIE CBSI3U AUCLUILIMHBI JAlOT 00yYaroleMycsi CHCTEMHOE IIPE/ICTABICHUE O KOM-
IIeKCe M3y4aeMbIX AUCHUILTUH B cooTBeTcTBUM ¢ PI'OC BO, uTo obecneunBaeT TpeOyeMblii
TEOPETUYECKUIN YpOBEHb M MPAKTUYECKYIO HAIIPABIEHHOCTb B CUCTEME OOy4YeHMs U Oyaylen

ACATCIIbBHOCTH BBIITY CKHUKA.

4. O0beM IHCHMIIMHBI B 324eTHBIX eJHHULAX € YKa3aHHEM KOJIHYeCTBA aKaJeMHYeCKUX
YacoB, BbIJIEJCHHbIX HA KOHTAKTHYI0 pa0oTy o0y4arouuxcs ¢ npenojaparesieM
(o BUAAM y4eOHBbIX 3aHATHI) U HA CAMOCTOAATE/IbLHYIO padoTy 00y4aromuxcst

O6ma;1 TPYAOCMKOCTb OUCHHUIIJINHBI

Bcero akageMudeckux 4acoB

Bun yuebHoit paboTbl
ouHas popma 3aouHas popma
KonTakTHas padoTa ¢ npenogaBarejiemM™: 86,6 28,6
nexiuu (JI) 32 12
npakTuaeckue 3anstus (I13) 18 8
naboparopHbie padboTs (JIP) 36 8
WHBIC BUJIbI KOHTAKTHOU paboThI 0,6 0,6
CamocTosiTe/ibHasi padoTa 00y4alONIUXCS: 129,4 187,4
M3Y4YEHUE TEOPETUYECKOr0 Kypca 49 123
ITOATOTOBKA K TEKYIIEMY KOHTPOJIO 41 52
MOJIFTOTOBKA K MPOMEXYTOUYHOM aTTecTalluu 39,4 124
Bua npoMexyTo4HOM aTTecTALMU: 3ader ¢ oneHKOH, | 3adeT C OEHKOM,
IK3aMeH IK3aMeH
OO6u1asi TPy10eMKOCTh 6/216 6/216

*KonTtakTHas paboTa 00yJaIONIMXCS C MPEToaaBaTesieM, B TOM YHUCIe ¢ MPUMEHEHHEM JIUCTaHIIMOHHBIX 00pa3oBa-
TEJNBHBIX TEXHOJIOTUH, BKIIFOYACT 3aHATHUS JICKIMOHHOTO TUTA, U (MJIH) 3aHATHS CEMUHAPCKOTO THUIIA, 1a00paTOpHbIC
3aHATHS, ¥ (WJIKM) TPYIITIOBBIE KOHCYJIBTAIIUH, U (MJIH) HHAUBUAYAIbHYIO padoTy 00yUalomerocs ¢ mpernoaaBaTesem,
a TAKXXE aTTCCTAIMOHHBIC HCIIBITAHUS HpOMe)KyTO‘IHOﬁ aTTeCTaluun. KonrakTHas pa60Ta MOXET BKJIIOUATh HHBIC
BUIBI YUeOHOH NEATENBHOCTH, MPEIyCMATPUBAIONINE TPYNIOBYI0 M HWHIAMUBUAYAIbHYIO PabOTy oOydarommuxcs C
npenogaBaTeneM. Yackl KOHTaKTHOW pabOTHI omnpenessitoTcest [lomokeHueM 00 OpraHW3alliyd M MPOBEICHUU KOH-
TAaKTHOH PabOTHI MPH peayu3anuy 00pa30BaTeNbHBIX MPOTPaMM BBICIIETO 00pa30BaHMSA, YTBEPKICHHBIM YUEHBIM

cosetoM YIJITY ot 25 despanst 2020 roxa.




5. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHUPOBAHHOE N0 TeMaM (pa3aeiaM) ¢ YKa3aHHeM
OTBEICHHOI'0 HA HUX KOJIMYECTBA AaKaJeMHYEeCKHX YaCOB
5.1. TpynoeMkKocTh pa3iejioB JTUCIHIINHBI

ouHasi popMa 00yueHuUs

Ne | HammeHoBanue paznena JHigee CaMocTosTebpHas
JI 113 JIP KOHTAKTHOM
/11 IIUCHAILINHBL paborta
paboThI
1 | OcHoBHBIE NOHATHS U
3aKOHOMEPHOCTH Kypca
MPOLIECCOB H ANIApaToB 4 1 9 - 3
XAMHYECKOH TEXHOJIO-
run. ['mapasnuka u rua-
PaBINYCCKHE MAIITUHBI.
2 IM'uapomexanuyeckue 6 3 8 17 18
MIPOIIECCHI U anmaparhl.
3 | TemnoBele mpormecchl U 6 6 6 18 29
anmapaThbl
4 | MaccooOMeHHBIE TPO- 16 8 20 44 42
1IECChI M almapaThbl
Hroro no paznenam: 32 18 36 86 90
ITpomexxyTouHas arrectamus X X X 0,6 39,4
KypcoBas pabota (KypcoBoii
ITPOECKT) i i i i
Bcero 216
3a04Hasi popmMa 00ydeHHs
Ne HaumenoBanue pazzena ieare . | CaMocTosgTenbpHas
JI 113 JIP | KoHTaKTHOM
/i JUCITUTUTUHBI paborta
paboThl
1 | OcHoOBHEIC ITOHATHS U 3a-
KOHOMEpPHOCTHU Kypca Mpo-
1[ECCOB I/IvaHHapaTOB XU- 9 1 1 4 20
MHYECKOH TEXHOJIOTHH.
['unpaBivka v THIPABITH-
YCCKHUE MAITUHBI
2 IM'uapomexanuveckue 3 2 9 7 20
MPOLIECCHI U ammapaTsl
3 | TemmoBble mpolEeccH U 3 2 9 7 42
anmnapatsl
4 | MaccooOMeHHbIE TpoIleC- 4 3 3 10 93
CBI U anmapaThbl
Hroro no pazgenam: 12 8 8 28 175
[TpomexxyTodHas aTTecTarus X X X 0,6 12,4
KypcoBast pabora (KypcoBoii
MIPOEKT) ] ) ] ] )
Bcero 216




5.2. Conep:xkanue 3aHATHH JIEKIIHOHHOTO THIIA

1. OcHOBHbBIE MOHATHS M 3aKOHOMEPHOCTH KypPCa MPOLEeCCOB M ANNApPATOB XUMHUYECKO
TexHoJorum. ['mapaBianka u ruipaBjiuvyecKue MalluHbI.

1.1 Ilpeomem u 3a0auu Kypca.

[Ipenmer u 3amaun kypca. Kitaccudukanus ocHOBHBIX mporieccoB. OO1ue NpUHIUIBL pacye-
Ta MPOIECCOB U ammapaToB. MaTepuaabHbIA U SHEPTreTHYeCKui Oanancel. J[BroKyIias cuia, cKo-
POCTh M1 HHTEHCUBHOCTB Npouecca. OCHOBHOE ypaBHEHHE IpoLEcca.

1.2 T'uopocmamuxa.

I'mapocratuka. I'mapocratnueckoe 1aBI€HUE U €r0 OCHOBHBIE CBOWCTBA. OCHOBHOE ypaBHeE-
Hue ruzapocratuku. 3akoH [lackansa. HekoTopele yacTHbIe MPHIIOKEHHUSI OCHOBHOI'O ypaBHEHUS
TUAPOCTATUKH.

1.3 T'uopoounamuxa.

I'mppoannamuka. IloHsITHE BA3KOCTH JKUJIKOCTH, MTHOBEHHOM U CPEJIHEW CKOPOCTH, pacxoja
KHUJIKOCTH. YpaBHEHHE PacxoJla U Hepa3pbhIBHOCTH MOTOKA B MHTETpaibHOU (popme. OmbiT Peii-
HOJIbJICa. XapaKTepUCTUKA PEXKUMOB JBIKEHUS xunkocteit. Kpurepuii PeitHonbaca u ero ¢u-
3UYECKUI CMBICIL.

VYpaBHenue bepHyum A UaeanbHOM U peanbHOM KUAKOCTH. ['MapaBiInyecKue CONpOTHB-
neHus B TpyOoTnpoBoaax. PeKUMBbI TpeHHSI )KUIKOCTEH. MECTHBIE CONTPOTHUBIICHHSL.

1.4 Ocnoswt meopuu nooodus.

OcHoBbl Teopuu Moaoous. PU3NYECKOE U MATEMATUYECKOE MOJAEIUPOBAaHUE. Y CIOBUS U
TEOpPEMBI OA00US.

Oo6pabotka nuddepenHmanibHOro ypaBHeHus nBkeHUss HaBbe-CTOkca METOJaMH TEOPUU
no106usti. OCHOBHBIE KPUTEPUU TUIPOAMHAMUYECKOTO MOA00US ¥ UX (PU3UYECKUN CMBICI.

I'mppaBirueckre MamuvHBL U1 IEPEMEIIEHUs KUIKOCTEH, CKATHUs U IEPEMEIICHUS Ta30B.
Hacocel. OcHoBHBIE TapameTpbl HacocoB. KoHcTpykumu HacocoB. KaBurarusi.

KomnpeccopHbie MaliuHbl. Y CTPOICTBO BEHTUIISATOPOB M KoMmpeccopoB. [lapaiensHoe u no-
CJIEI0BATEIIbHOE COCIUHEHHUE TUAPOMAIIIUH.
I'mapaBnuyeckue MalvHbI

2. 'mapoMexaHn4YeCKHe MPOLECCHl U ANNAPATHI.

2.1 Pazoenenue HeoOHOPOOHbBIX cucmem

[TonsiTne HEeoqHOPOAHOU cucTeMbl. PU3MUECKUE OCHOBBI pa3JeleHUs] HEOJAHOPOIHBIX CH-
CTEM TIOJ IEUCTBUEM CHIIBI TsKeCTU. CKOPOCTh OCaXICHHS B YCTAHOBUBILIEMCS PEXHUME. 3aKOH
Crokca.

Meton Jlsmenko. CTecHeHHOE ocaxaeHue. MaTepuanbHblil OagaHc mpolecca pasjene-
Hud. KoHCTpyKIIMKM OTCTOMHUKOB.

@uU3NYECKUE OCHOBBI MOKpPOM OYMCTKHM Ta30oB. KOHCTpykuMH ammapaToB Il MOKpPOU
OYHCTKH.

®dusnueckre OCHOBBI (punbTpoBanus. JBmwxkymias cwia ¢unsTpoBanus. Juddepeniu-
anpHOE ypaBHeHUE QriibTpoBanus. KoHCTpyKInu GUIBTPOB.

®duznyeckrue OCHOBBI Mpoliecca pa3aeaeHUs] HEOJHOPOIHBIX CUCTEM MO AEHCTBUEM LIEH-
TpoOeXHOU cuibl. [IpuHIMIT JEHCTBHUS OTCTOWHBIX M (PHIBTPYIOMIUX HEHTPUPYT, CenapaTopos.
®dakTop pa3aeNeHus U UHEKC MPOU3BOINTEILHOCTH. KOHCTPYKIIMK IIMKIIOHOB U IEHTPUDYT.

®dusnueckrue OCHOBBI ANEKTpoocaxaeHus. Pacuer ckopoctu snekrpoocaxaeHusd. KoH-
CTPYKLIHHU 3JIEKTPOPHUIBTPOB.

2.2 Ilcesoooocudicenue 1 nHe6MOmMpanHcnopm

IM'uapoamHamMuKka 3epHUCTBIX MaTepuaioB. [ mapoanHaAMUYECcKass KapTHHA TICEBI00KHUKE-
HUs. OCHOBHBIE TTapaMETPhI KUTISIIETO CII0sl. ATIapaTsl KUIISIIETO CJIOS.
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2.3 Ilepemewusanue 6 HcuOKux cpeoax.

@du3nuecKue OCHOBBI MEPEMEIIMBAaHUSA B KHUAKHX cpefax. CrocoObl mepeMernBaHus.
KoHcTpyKIMu MeXxaHWYecKuX MeHIanoK. XapakTepuCcTHKa peXUMOB nepememuBanus. [lonsatue
paboueit U MyCKOBOI MOIIHOCTH.

3. TemuioBbIe MpoLeCcCHI M ANINAPATHI.

3.1 Qusuueckue 0CHOBbI MENIOBLIX NPOYECCO8B.

TemnoBsie npoueccel. [loHsATHE TeMIepaTypHOro MOJS U TEMIEPAaTypHOTO T'paJHEHTA.
Du3nUecKrue OCHOBBI MIEPEHOCA TETIOTHI MPOCTEHIINMHU CIIOCO0AMH: TETIONPOBOIHOCTHIO, KOH-
BEKIIMEH, TEIJIOBBIM M3IydyeHueM. TermnoBoil 3akoH Dyphe.

@dusnuecKkue OCHOBBI KOHBEKTHBHOTO TeriooOMena. Termnoornada. /[Bwkymas cuna u
ypaBHEHHUE TEIUIOOTJAa4U. Y paBHEHHE KOHBEKTHBHOI'O TEINIOOOMEHA B IBUXKYIIEICS cpeie.

OcCHOBHbBIE KPUTEPHM TEIUIOBOrO Moaodus. Termioornadya Hpu BBIHYXKIEHHOM U €cTe-
CTBEHHOM JIBUKCHHUH TEIUIOHOCHUTEIS, KOHJICHCAIIMH U KUIICHUU.

du3nyeckue OCHOBBI TeIUIonepenayn. JBWKymias cuia U ypaBHEHHUE TEILIONEpEaayu.
Cxembl IBUKEHUS TeIuIoHOcUTeNnel. TernoBbie 6amaHchl. XapakTepruCTUKa OCHOBHBIX CIIOCOOOB
HarpeBaHusi. KOHCTpyKIMH TETIO0OMEHHBIX alnapaToB.

3.2 Buvinapusanue.

®dusnyeckue OCHOBBI BblapuBaHus. CyIIHOCTh OJHOKOPIYCHOIO M MHOI'OKOPILYCHOT'O
BbIMapuBaHus. MaTepuanbHbIi U TEIJIOBOM OaJaHChl OJJHOKOPITYCHOTO BhIMTAPUBAHUSI.

CxeMbl MHOTOKOPITYCHOTO BBINIapHBaHUs. TemmepaTrypHble MOTEpPH MpPHU BHITAPHBAHUU.
[Tone3nast pa3HOCTH TeMIiepaTyp, ONpeaeTeHHe ONTUMAIBHOTO YHCla KOPILyCOB MHOTOKOPITYC-
HOM ycTaHOBKHU. KOHCTpyKIMU annaparos.

4. MaccooOMeHHbIe MPOLECChl U ANMAPATHI.

4.1 Qusuueckue 0CHOBbI MACCOOOMEHHBIX NPOYECCOS.

Krnaccudukaiys ocCHOBHBIX MacCCOOOMEHHBIX MpolieccoB. Pu3nuecKkrue OCHOBBI Maccore-
penavyn: OCHOBHBIE TOHATHS U onpeneneHus. CrocoOsl BeIpaxeHus: KoHIeHTpanui ¢a3. OcHOB-
HBIE 3aKOHBI CTATUKH Macconepeaayuu. JuarpaMMbl paBHOBECHSL.

OcHoOBHbIE 3aKOHBI KHHETHKH Maccollepeauu, MaTepUualIbHbIN OaaHc.

JIBmkylasi cujia Maccomepeqaud U ee pacuer. YpaBHEHHE Maccolepenadu, aJTuTHB-
HOCTh (ha30BbIX conpoTuBiaeHui. Juddy3znonnoe mogodue. OnpeeneHrne OCHOBHBIX pa3MEPOB
MacCOOOMEHHBIX alaparos.

4.2 Abcopoyus

dusnueckue OocHOBBI abcopbuuu. MarepHaabHbI U TEMJIOBOH OajaHChl HACAJAOYHOTO
abcopOepa. BnusHue ynensHOro pacxona abcopoeHTa Ha rabapuTHbIe pa3Mepsl amnmapaTa. Kon-
CTPYKIMH PEKTU()UKALMOHHBIX U a0COPOIIMOHHBIX KOJIOHH.

4.3 Ilepezonka.

@u3ndyecKkue OCHOBBI NEPETOHKU. CXEMBI TPOCTON NMEPETOHKU U MEPETOHKHU C BOJSHBIM
napoM, MaTepHalibHbII OanaHC U oNpesesieHue pacxoa rnapa Ha eperoHKy.

HenpepsiBHast 1 nepuoguyeckas pekTuukanys. MexaHu3M B3auMOAEHCTBHS (IIerMbl U
napa Ha KOHTaKTHBIX YCTpOICTBaxX KOJOHH. MaTepuanbHbli OajlaHC, MOCTpOEHUE pabouux Jiu-
HUM, onpenieneHne TeOpeTUUECKOro U JAeHCTBUTENBHOTO Yucia Tapenok. BiusHue ¢aermoBoro
Yyucia Ha padoTy KOJIOHH.

4.4 Cywxka.

®duznyeckrue OCHOBbI CylIKd. CBOMCTBA BIaXHOTO BO3/AyXa, OCHOBHBIE mapameTpsl J-X
quarpamMmbl.  MaTepuanbHBINA U TEIJIOBOW OajaHChl KOHBEKTUBHOM cymiku. KuHeTHka, JBUKY-
miasi cuja U MeXaHu3M cyliku. M3o0paskeHne mpoleccoB CyIIKU Ha J-X nuarpamme, ompeserne-
HHUE He0OXO0AMMOTr0 KOJIMYECTBA BO3/1yXa U TEIUIOTHI.

4.5 Ilpoyeccovr maccoobmena ¢ puxcuposanHoll epanuyeti pazoeia gas.

ITponieccel MmaccooOMeHa ¢ (pUKCHpOBaHHOW TpaHuLEH pa3zaena ¢da3. AncopOuus, HOH-
HBII OOMEH, 3KCTparupoBaHUe U PacTBOPEHHUE, KpUCTAIUIM3aIUs, MeMOpaHHbIe nporecchl. O0-
I1as1 XapaKTepUCTHKA MPOLIECCOB U 007acTu mpuMeHeHus. Pu3nueckue ocHOBHI ajcopouuu. Oc-
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HOBHBIC BHJIbI POMBIIIUICHHBIX aCOPOCHTOB M MX xapakTepucTrka. CTaTuka U AMHAMUKA al-
copbOmmu. KoHcTpykiuu agcopOepoB: ¢ HEMOIBUKHBIM U TICEBAO0KIKEHHBIM CIIOEM COPOCHTA.

5.3. Tembl 1 popMBbI 3aHATHIH CEMHUHAPCKOT0 THIIA
Y4eOHbIH MJ1aHOM 10 TUCLUILIMHE IPEyCMOTPEHBI JAOOPaTOpPHbIE U NPAKTUYECKUE 3a-

HATUS
dopwma 1po- KonnuectBO akazme-
Ne | HammenoBanue pasjena AUCLUIUIMHBL (MOIYJIs) BEJICHUS MICORI DT ICOR
3AHSATHS OYHOE 3a04HOE
Paznen 1. 'mppaBiuka v rupaBIdyecKue Maliu- 2 1
1 | HBL (rema: 1.3 T'mppoaunamuka) OnpeneneHue | jgabopaTop-
TUIPABIMYECKUX CONPOTUBJICHUN TpyOOmpoBo- | Has pabora
JI0B
5 Pasznen 1. I'mapaBnuka v rTuapaBIddecKue Maliy- | MpaKkTuye- 1 1
Hbl. (Tema: 1.3 T'uaponnHaMuka) ckas paboTta
Paznen 2. 'mmpoMexaHWdeckue MpPOIECCH U all- 2 -
3 | TMaparsL.. (rema: 2.1 Pa3nenenue HEOTHOPOIHBIX | Jaboparop-
cucreM) HMcciemoBaHne KHHETHKH OC@KICHHS | Has paboTa
TBEP/bIX YaCTHUII B BI3KOH cpejie.
Paznen 2. I'mmpoMexaHWYecKue MPOIECCH U all- DAKTHHe 1 -
4 | mapathbl.. (Tema: 2.1 Pa3genenue HEOAHOPOIHBIX p
ckas paborta
CHCTEM)
Paznen 2. 'mppomexaHuuecKue MPOIECChI U all- 2 2
5 | 1aparsL (tema: 2.1 Paznenenunie HEOAHOPOAHBIX | JAOOpaATOP-
cuctem) MccnenoBanue mpoiecca GUIbTPOBaHUs | Has paboTa
Ha AJIEMEHTE BaKyyM-(GuIbTpa.
Paznen 2. I'uapoMexaHuyeckue MpoIecchl U am- HDAKTIe 1 2
6 | mapartel.. (Tema: 2.1 Pa3neneHue HEOTHOPOIHBIX P
ckas paboTa
CHCTEM)
Paznen 2. I'mmpoMexaHWdeckne MPOIECCH U all- 2 -
nabopaTop-
7 | mapatbl. (Tema: 2.2 IlceBmookikeHHWE U TTHEB- has paGora
motpancnopt) MccnenoBanue pabOThI IUKIOHA P
Paznen 2. I'uapoMexaHuyeckue MpoIecchl U am- 2 -
g | TMapatbL.. (rema: 2.2 IlceBmooxkukeHue W MHEB- | JlabopaTop-
MoTpaHcropT) HMccnenoBanue THAPOIUHAMHKH | Has paboTa
KHIISIIIETO CJIOSI.
Paznen 2. I'uapoMexaHuyeckue MpoIecchl U am- 1 -
MpaKTH4ie-
9 | maparsl.. (Tema: 2.2 IlceBmooXikeHWe W ITHEB-
ckas paborta
MOTPAHCIIOPT)
Paznen 3. TeroBble mporiecchl U ammaparsl (Te- 3 2
10 | M@ 3.1. ®dusnueckre OCHOBHI TEIUIOBHIX Mpolec- | J1abopaTop-
coB.) Ompenenenne kod(hduiMeHTa Teruonepe- | Has padora
JIa4d B KOXKYXOTpyOU4aToM TemI000MEHHUKE
Paznen 3. TeruioBble mpolecchl U anmaparsl (Te- 3 2
MpaKTHYIe-
11 | ma: 3.1. ®usnyeckue OCHOBBI TEIUIOBBIX MPOIIEC-
ckas paboTa
COB.)
12 | Pasmen 3. TeruioBble mpoliecchl M ammaparsl (Te- | J1abopaTop- 3 -
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®opma npo- | KOTHUECTBO akane-
Ne | HammeHnoBanue pasjiesna JUCIHMILTHHBL (MOJLYJIS) BEJCHUS I CRUDSETCUE
3AHSATHS OYHOE 3209HOE
ma: 3.2. BeimapuBanue) OnpejeneHue Temrepa- | Has pabota
TYPHBIX JICTIPECCUN PaCTBOPOB
13 Paznen 3. TemnsoBbie MpoIecchl U anmaparsl (Te- |  MpakTUye- 3 -
ma: 3.2. BeimapuBanue) cKasi paboTta
Paznen 4. MaccooOMeHHBIE TIPOIIECCHI U ammapa- 4 3
Tl (Tema: 4.1. dusuyeckue OCHOBBI MacCCO00-
naboparop-
14 | menHbIx TmpolieccoB) HcciaemoBaHue BIMSHUS Has paGoTa
CKOpOCTH ra3a B INICHOYHOM abcopOepe Ha Besu- p
yrHYy K03 UIMEeHTa Macconepeadn
Paznen 4. MaccooOMeHHBIE MPOIIECCHI U amapa- 2 3
npaKkTuye-
15 | o1 (Tema: 4.1. dusuveckre OCHOBBI Macco00-
ckas pabota
MEHHBIX [TPOIIECCOB)
Paznen 4. MaccooOMeHHBIE MPOIECCHI U arapa- 4 -
16 | ™ (rema: 4.2. A6copbuus) MccnenoBanue rua- | gabopaTop-
POAMHAMUYECKOTO pexuMa paboThl HACATOYHOM | Has paboTa
U Tapesb4aTol KOJIOHHBI
Paznen 4. MaccooOMeHHbIE IPOLIECCHl U aniapa- | pacyeTHO- 4 -
17 | to1 (Tema: 4.3. Tleperonka) MccaemoBanue pabo- | rpaduyeckas
ThI PEeKTH(PUKAIMOHHON KOJOHHBI. pabora
18 Paznen 4. MaccooOMeHHbBIE MPOLIECCHl M amnmapa- | IpaKkThde- 2 -
bl (Tema: 4.3. Tleperonka) ckasi paboTa
Paznen 4. MaccooOMeHHBIE MPOIECCHI U arapa- 4 -
nabopaTtop-
19 | o1 (Tema: 4.4. Cymka.) MccnemoBanue KHHETHKH Has paGora
CYIIKH B KOHBEKTHBHOM CYIITHIIKE P
Paznen 4. MaccooOMeHHbIE MPOLIECCHl M amliapa- | pacyeTHO- 4 -
20 | o1 (Tema: 4.4. Cymka) [Toctpoenue muarpammsl | rpadudeckas
Pam3uHa pabota
21 Paznen 4. MaccooOMeHHBIE MPOIIECCH U allapa- | IpakTuye- 4 -
bl (TeMma: 4.4. Cymika) cKas paboTa
HTtoro: 54 16
5.4 Jleraau3anusi caMOCTOSATEIbHOI padoThl
Ne HaumenoBanue paznena Bun camocTosTenbHOM TpynoeMKocTh, yac
B JUCIUIUIMHBI (MOJTyJIsT) paboThI OuHas 3a04Has
Paznen 1. 'unpaBnuka u ruapaBiu-
A AP AP [ToaroroBka K TeCTOBO-
yeckue MamuHbl. (tema 1.2 T'umpo-
1 My KOHTPOJTIO 4 10
CTaTHKA)
[ToaroroBka K KoJII10-
Pazmen 1. I'mapaBnuka u THApaABIH- KBHYMY
2 | yeckne MammHbL (Tema: 1.3 Tmapo- | mo remam 1abopaTOpPHBIX 4 10
JTMHAMUKA) paboT, MoAroTOBKA
K TECTOBOMY KOHTPOJTIO
[ToaroroBka K KOJIO-
Paznmen 2. ['mmpoMexaHwdeckre Mpo-
KBHYMY
3 | mecchl u anmapatsl. (Tema: 2.1 Pazne- . 6 8
0 TeMe J1abopaTOPHOM
JICHUE HEOHOPOTHBIX CHCTEM)
paboThI
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HaumenoBanue paznena

Bun camocTostenbHON

TpyroeMKOCTh, 4ac

Ne
JTUCITATITUHBI (MOTYJIST) paboThI OYHas 3a04Has
Paznen 2. l'mapomexaHudeckue Impo-
[ToaroroBka Kk TeCTOBO-
4 | meccel u anmaparsl. (Tema: 2.1 Pazne- 6 6
MY KOHTPOJTIO
JICHUE HEOJHOPOJHBIX CUCTEM)
[ToaroroBka K KOJIJI0-
Paznen 2. ['mppomexaHuueckue mpo- KBUYMY
5 | meccwl m anmapartsl. (Tema: 2.2 IlceB- | mo Temam J1ab0paTOpPHBIX 6 6
JIOOXKIDKEHHE ¥ THEBMOTPAHCIIOPT) paboT, HOAroTOBKa
K TECTOBOMY KOHTPOJIIO
IToaroroska K KoJuIO-
Paznen 3. TemnoBsle mpoueccsl U an- CBIYM
6 | maparel (Tema: 3.1. ®duszmveckue oc- yMYy . 6 12
10 TeMe J1a0opaTOpHOit
HOBBI TEIUIOBBIX MPOIIECCOB.)
paboThl
Paznen 3. TemioBbie nmponeccel U ar- [Toaroroska
7 | maparel (Tema: 3.1. ®duszuyeckue oc- K TECTOBOMY 6 15
HOBBI TEIJIOBBIX MTPOIIECCOB.) KOHTPOJTIO
Paznen 3. TennoBsle nponeccsl U an- | Iloaroroska k Kosio-
g | mapartsl (tema: 3.2. BeimapuBanue) KBHUYMY 4 0
0 TeMe J1abopaTOPHO
paboThl
Paznen 3. TemnoBbie mpoIeccy U ar- [ToaroroBka
9 | mapatsl (Tema: 3.2. BeimapuBaHue) K TECTOBOMY 4 15
KOHTPOJTIO
Paznen 4. MaccooOMeHHBIC TIpOILIEC- IloxaroroBka K KoJu10-
10 | Cpl ¥ anmaparbl (rema: 4.1. ®usnue- KBUYMY 4 18
CKHE OCHOBBI MAacCOOOMEHHBIX MpPO- | IO TeMe JabopaTOPHOM
1IECCOB) paboThI
Paznen 4. MaccooOMeHHBIC TPOILIEC-
ITonroroBka
cel U anmapatsl (tema: 4.1. Ousnue-
11 K TECTOBOMY 6 12
CKHE€ OCHOBBI MacCOOOMEHHBIX MpPO-
KOHTPOITIO
11eCCOB)
Paznen 4. MaccooOMeHHbIe Tpoliec- [Tonroroska
12 | co1 u anmapatsr (Tema: 4.2. A6cop0O- K TECTOBOMY 6 20
1Hs1) KOHTPOJTIO
Paznen 4. Maccoobmennsie mporec- | I[loaroroBka K KOJuio-
cel 1 anmapatsl (Tema: 4.3. Ileperon- KBHYMY
13 | xa) 0 TeMaM JTabopaTOPHBIX 4 0
pabot
Paznen 4. MaccooOMeHHbIe Tpoliec- [Tonroroska
14 | ce1 m anmapats! (Tema: 4.3. Ileperon- K TECTOBOMY 8 18
Ka) KOHTPOJIIO
Paznen 4. MaccooOMeHHBIE TIpOIIEC- TloaroroBka x KOJLIO-
15 | Cbl M armaparsl (rema: 4.4. Cymika.) KBUYMY 6 0
0 TeMe J1abopaTOpHOM
paboThI
Paznen 4. MaccooOMeHHbIE TpoIiec- ITogroroska
16 | cbl u anmapartsl (Tema: 4.4, Cyrika.) K TECTOBOMY 8 20
KOHTPOJIIO
17 | Pazmen 4. MaccooOMeHHBIE TpoIieC- ITonroroBska 2 5
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Ne HaumenoBanue paznena Bun camocrosaTenbHOU TpynoeMKoCTb, 4ac
3 JTUCITATITUHBI (MOTYJIST) paboThI OYHas 3a04Has
cel u amnmapatsl (Tema: 4.5 Ipouecco K TECTOBOMY
MaccooOMeHa ¢ (PMKCUPOBAHHOM rpa- KOHTPOJIIO
HUIIeH pasnena ¢as.)
IToaroroBka K MpOMeEXyTOYHOMU N3yueHne neKIMOHHOIO
1g | arTecTauuy marepuaia, IMTeparyp- 39,4 12.4
HBIX HCTOYHHKOB B COOT-
BETCTBHUHU C TEMaTUKON
Hroro: 129,4 187,4
6. [lepeuyeHb y4eOHO-MeTOAMYECKOT0 00eceYeHUsI MO TUCIIUIJIMHE
OcHOBHAas1 U IONIOJHUTEIbHAS JUTEPATYPA
11\2‘)1 ABTOp, HAUMEHOBAHUE l;OaIIL{EZ- [Ipumeyanue
OcHoBHasi yueOHasi 1MTEpaTypa
1 | IIpoueccsl M ammapaTsl XMMHUYECKOM TexHojoruu. OOmmii
Kypc : yueOnuk : B 2 kuurax / B. I'. Ainmreitn, M. K. 3axa-
poB, I'. A. HocoB [u np.] ; nox penakuueit B. I'. AliHmTeiina. TToMHOTEKCTOBLIH
— 8-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, [6. T1.]. — 001Q | AOCTYN npH BXOZE
Kuwra 1 : Kaura 1 — 2019. — 916 c. — ISBN 978-5-8114- 11O JIOTHHY U T1a-
2975-2. — Tekcr : 2yeKTpOHHBIN / JlaHb @ DICKTPOHHO- poso*
OoubIoTeyHast cucTeMma. — URL:
https://e.lanbook.com/book/111193— TekcT: 37eKTPOHHBIIA.
2 | Ilpoueccsl M anmapartbl XUMHYECKOW TeXHOJOruH. OOuuii
Kypc : yueOHuk : B 2 kuurax / B. I'. Aitnmreitn, M. K. 3axa-
pos, I'. A. Hocos [u ap.] ; mox penakuueit B. I'. AliHmTeliHa.
— 8-¢ m3n., crep. — Cankr-IlerepOypr : Jlans, [0. 1.]. — TlomoTeKCTOBEIA
JAO0CTYII IPU BXOAC
Knura 2 : Knaura 2 — 2019. — 876 c. — ISBN 978-5-8114- | 2019 1O HOTHHY 1 1a-
2975-2. — Tekcr : anekTpoHHBIN / JlaHb @ BIEKTPOHHO- pormio*
O6ubnuoreyHas cUCTEMA. — URL:
https://e.lanbook.com/book/111194 — Pexxum noctyna: st
aBTOPHU3. M10JIb30BATEICH.
3 | BenepuukoBa, M. . OcHOBHBIE MPOLECCH M anmmapaThl XH-
MHUYECKOM TEXHOJIOTUU B BUJE JOTMKO-CTPYKTYPHBIX cXxeM. B
nByx kaurax. Kaura 2. MaccooOMeHHBIE MPOIECCHI : y4eOHOe
nocobue : B 2 yactsax / M. U. Bexepuukosa, B. b. Tepentses, HonmoTexcToBLId
10. J1. 1Opees. — ExarepunGypr : VIJITY, [6. 1.]. —Yacts 2 | 2017 | 700 R0 FE
— 2017. — 176 c. — ISBN 978-5-94984-628-5. — Texkcr : pomo*
AJIEKTPOHHBIN // JIaHb : 1MEeKTpOHHO-OMOIMOTEUHAs CHCTEMA.
— URL: https://e.lanbook.com/book/142567 — Pexum no-
CTyIa: JJis aBTOPU3. MOJIb30BATENEH.
JlonoJIHuTeIbHAS y4eOHas JIuTepaTypa
4 | Kacarkun A.I'.u np.OcHOBHBIE TpOLECCHl U ammapaThl XUMH-
YecKOoM TexHoJoruu. YueOHuk.- M.: OO0 “ W] Anbsac” 2009 (353K3)
,2009.-753c.
5 | AprrHepekwmii FO.M. Tlponecchl u ammaparbl xumudeckoit Tex- | 2010 (30 3k3)*
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HoJIOruH. YueOHuk.- M.: Xumus, 2010.-368c¢.

[TaBnoB K.®@., PomankoB IL.I'., HockoB A.A.Ilpumepsl u 3ana-
yn o kypey [TAXT Yuebnoe nocobue.- M.: OO0 “ U1 Anb-
sguc”, 2005.- 576 c.

2005

(90 ak3)*

Opnos BL.II. Ilpouecchl U anmapaTbl XMMHYECKOM TEXHOJO-
run. CripaBouHble ~ MaTepualibl. YdeOHoe U3JIaHue.-
ExatepunOypr:YIJITVY,2002.-121c.

2002

(247 ak3)*

Benepuukosa M.U. JlaGopaTopHblii HpPakTUKyM IO Kypcy
IMTAXT wu.l, u.Il : MmeTonuueckne yka3zaHus K JIaDOpaTOPHOMY
MPAaKTUKyMYy Uil 00y4aroImuxcs OYHOW M 3a049HOM (hopM 00y-
YECHHUS.

2002

(100 3K3)

BenepuukoBa M.U., Tanankun B.C., ITanoBa T.M. OOmme
TpeOOBaHUS K BBITIOJHEHHUIO ¥ O()OPMIICHHUIO KyPCOBBIX M JIH-
IJIOMHBIX TTpoekToB (padot) u.1 m 11, 2002r.,106¢.

2002

(100 3K3)

10

Benepuukoa M.U., Crapuesa JL.I'., IOpreB 10.JI., Opnos
B.II. IIpumeps! 1 3agaun M0 MacCOOOMEHHBIM IMPOIIECCaM XH-
mudeckoi TexHomoruu. Y.1-1VY, 2009-2011r.,946¢.

2011

(100 3K3)

11

Benepuukoa M.U., Tanankun B.C., FOpseB H0.JI. O6opymno-
BaHUE I MepepaOdO0TKH PaCTHTEIBHOTO CHIPhs. ATiac 4epre-
xel. ExarepunOypr, 2005r.,75¢.

2005

(100 3K3)

12

Benepuukora M.U.u nip. IIpoektupoBanue BBIITAPHOI
ycranoBku Y.1, 11 u 111,2002r.,135c¢.

2002

(100 3K3)

13

Benepuukoa M.M.u np. [IpoekTupoBaHue HENpPEpBIBHOIEH-
cTByMOIIEH (GuiabTpoBaibHON yctaHoBKU.2005, 44c.

2005

(100 3k3)

*- MPEKAC UCM HpOﬁTH 110 CCBIJIKC, HeO6XOJ_'[I/IMO BOWTH B CUCTEMY

OyHKIMOHUPOBAaHUE JIEKTPOHHON MH(POPMALMOHHO-00pa30BaTelbHON cpeabl odecneyu-
BAETCsl COOTBETCTBYIOIIMMU CPEACTBAMH MHPOPMAIIMOHHO-KOMMYHHUKALMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OMOJIUOTEYHbIE CHCTEMbI

Kaxapiii 00yJarorumiicsi 00ecredeH TO0CTYIOM K 3JIEKTPOHHOW OHOIMOTEYHON CHCTEME
YIJTY (http://lib.usfeu.ru/), 3bC Uznatensctra Jlaus http://e.lanbook.com/, DBC Yuusepcuret-

ckast Ombnmoreka onmaita http://biblioclub.ru/, conepxanmx u31aHUS IO OCHOBHBIM H3Y4aeMbIM
JUCIIUIUIMHAM U CQOPMUPOBAHHBIX 110 COTJIACOBAHUIO C MPABOOOIAAATENIMU YU€OHOU U yueOHO-
METOJIUYECKOHN JTUTEePaTypPhl.

CnpaBoyHble 1 HHPOPMALMOHHbIE CHCTEMBbI

1. CnpaBouHo-nipaBoBas cucteMa «Koncynprant [1mroc».

2. UudopmanmonHo-nipaBoBoii mopran ['apant. Pexxum goctyma: http://www.garant.ru/

3. baza gannbix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccnonanbHbie 0a3bl JaHHBIX
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http://lib.usfeu.ru/
http://e.lanbook.com/
http://biblioclub.ru/
http://www.garant.ru/
https://www.scopus.com/

1. Uadpopmanmonnas  cuctema «TEXHOPMATHB». —  Pexum  mgoctyma:
https://www.technormativ.ru/;
2. Hayunas snektponnas 6ubiamnoteka elibrary. — Pesxxum mocryma: http://elibrary.ru/ .

HopmaTuBHO-ipaBoOBbIE aAKThI
1.®enepanbhbiii 3akoH oT 31.12.2014 Ne 488-P3 "O npombinuieHHOH onuTuke B Poccuiickoit
2.®enepanbhbiid 3aK0H 0T 21.07.1997 N 116-D3 (pen. ot 25.06.2012) «O npoMbITIEHHON 0€3-
OTACHOCTH OMACHBIX MPOU3BOICTBEHHBIX OOBEKTOBY.
3.IlocranoBnenue [IpaButenscrBa Poccuiickoit deneparuu ot 14.07.06 2006 Ne 429 «O nureH-
3UPOBAHUM IKCIUTyaTAllMd XUMHUYECKU OTMACHBIX MTPOU3BOJICTBEHHBIX O0HEKTOBY.
4 Ilpuka3z Munsnepro Poccun u Munnpomtopra Poccun ot 8 anpenst 2014 r. N 651/172 "O6
yTBepKAcHIH CTpaTerny pa3BUTUSI XUMHUYECKOTO M He(DTEXMMHYECKOT0 KOMIUIEKCA Ha TIEPUO/T
1o 2030 roga
5. TexHUuYeCKuil periaMeHT o 6€301aCHOCTH XUMUYECKOU MTPOTyKIUU
(yTB. mocranoBneHueM IIpaButensctBa PD ot 7 okTsiopst 2016 1. Ne 1019)
6.OCT 28115-89 AnmapaTsl 1 yCTaHOBKH cylwibHble. Knaccupukanus
7.TOCT 28544-90 ®unbTpsl 115 pa3aeieHUs TBEPAOKUAKAX cucTeM. Kinaccudukaius u 060-
3HAYCHUS
8.I'OCT 31838-2012 AnmapaTsl KoJIOHHBIEC. TexHUYECKHEe TPeOOBaHMS
9.I'OCT P 55601-2013 AnmapaTsl TeIUIO0OOMEHHBIE U aliapaThl BO3AYITHOTO OXJIaKICHHUS.
Kpemnenue Tpy0 B TpyOHBIX perierkax. OOmume TeXHuIecKue TpeOoBaHUs

7. ®OH/I OIIEHOYHBIX CPEICTB /1JIsl MPOBEAEHUsI MPOMEKYTOYHOI aTTeCTAIINA
00yuyaruuxcst Mo JUCIHHUIJINHE

7.1. IlepeyeHb KOMIETEHUMA ¢ YKa3aHMEM ITANOB MX (popMMPOBAHMA B Mpolecce 0CBOe-
HHsl 00pa30BaTeIbHOI NPOrPaMMBbI

PopMupyeMBbIe KOMIIETEHIIUU Bun u popma koHTpOIIS
OIIK-4 ciocoOHOCTB 0OecrieunBath npoBeeHre Tex- | IIpoMeKyTOUHBIH KOHTPOJIb: 3a4eT C
HOJIOTUYECKOTO MPOIIecca, UCIO0Ib30BaTh TEXHUYE- OLIEHKOM, 9K3aMeH
CKHE CPEJICTBA JUI KOHTPOJIS ITAPAMETPOB TEXHOJIO- Texymmii KOHTPOJIb:  KOJUIOKBHYM,
THYECKOTO MPOIIECCA, CBONCTB CHIPh U TOTOBOM Tpo- | BBHIIOIHEHHE JTa00paTOPHOH  paboThl,
JIYKIIHH, OCYILECTBIISTh M3MEHEHHE TAPAMETPOB TeX- | NPAKTHYECKHX 3a/[aHHH, TECTUPOBAHHE.
HOJIOTHYECKOTO Mpoliecca IPU N3MEHEHNHN CBOMCTB
CBIPbS;
OIIK-5 criocoOHOCTH OCYIIECTBIATH IKCIIEPUMEH- IIpomexkyTOUHBIN KOHTPOJIb: 3a4eT C
TaJbHBIEC UCCIIEOBAHNS U UCIIBITAHUS 10 3alaHHOU OLIEHKOM, 9K3aMeH
METOJIMKE, TPOBOAUTH HAOIIOICHUS U M3MEPEHUS C Texkymmii KOHTPOJb: KOJUIOKBHYM,
y4eToOM TpebOBaHMi TEXHHKH 6€30MacHOCTH, 00paba- | BBIIOIHCHHE 1abopaTOpHOH  paboTHL,
TBIBAaTh U HHTEPIPETUPOBATH IKCIIEPUMEHTAIBHBIC NPAKTHYECKHX 3a1aHUMH, TECTHPOBAHME.
JIaHHBIE.

7.2. Onucanue Noka3zareseil U KpUuTepueB OLleHUBAHUS KOMIIETeHIIUH
HA Pa3JMYHbIX ITANaxX UX (OpMUPOBAHHUS, ONIUCAHHE IIKAJI OLICHUBAHUA

Kpurtepun oneHMBaHNs YCTHOIO OTBETA HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (Tpo-
MEXKYTOUHBIH KOHTPOJIb popmupoBanusi komnerenuuii OIK-4, OIIK-5)

OmMAUYHO — JJaH IOJIHBIN, PA3BEPHYTHIM OTBET Ha IIOCTABJICHHBINM BOIPOC, IT0OKa3aHa COBO-

KYITHOCTb OCO3HAaHHBIX 3HaHUN 00 0OBEKTE, J0KA3aTENbHO PACKPHITHl OCHOBHBIE MOJIOKEHUS Te-
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https://www.technormativ.ru/
http://elibrary.ru/
http://pravo.gov.ru/proxy/ips/?searchres=&bpas=cd00000&a3=102000505&a3type=1&a3value=%D4%E5%E4%E5%F0%E0%EB%FC%ED%FB%E9+%E7%E0%EA%EE%ED&a6=&a6type=1&a6value=&a15=&a15type=1&a15value=&a7type=1&a7from=&a7to=&a7date=&a8=488-%F4%E7&a8type=1&a1=%CE+%EF%F0%EE%EC%FB%F8%EB%E5%ED%ED%EE%E9+%EF%EE%EB%E8%F2%E8%EA%E5+&a0=&a16=&a16type=1&a16value=&a17=&a17type=1&a17value=&a4=&a4type=1&a4value=&a23=&a23type=1&a23value=&textpres=&sort=7&x=49&y=7
https://sudact.ru/law/prikaz-minpromtorga-rossii-n-651-minenergo-rossii/
https://www.garant.ru/products/ipo/prime/doc/71408092/#0
https://gost2014.ru/O/Gost_oborudovanie-dlya-himicheskoy-promishlennosti/28115-89_32099.gost
https://gost2014.ru/O/Gost_oborudovanie-dlya-himicheskoy-promishlennosti/28544-90_32986.gost
https://gost2014.ru/O/Gost_oborudovanie-dlya-himicheskoy-promishlennosti/31838-2012_39097.gost
https://gost2014.ru/O/Gost_oborudovanie-dlya-himicheskoy-promishlennosti/55601-2013_69148.gost

MBI; B OTBETE IPOCIEKUBACTCA YETKAsI CTPYKTYPa, JIOTUYECKAs ITOCIE0BATEIbHOCTD, OTPAYKAIO-
I1asi CYIIHOCTh PACKpPBIBAEMBIX MOHATHHA, TEOPUH, ABICHUA. 3HaHHE 00 00BEKTE AEMOHCTPUPY-
eTcs Ha (pOHEe OHUMAHHUS €ro B CUCTEME JJaHHOM HayKH M MEXIUCLUIUIMHAPHBIX cBsized. OTBeT
U3JI0KEH JIUTEPATYPHBIM SI3BIKOM B TEPMHUHAX HAyKH, MIOKa3aHa CIIOCOOHOCTH OBICTPO pearupo-
BaTh Ha YTOUYHSIOLIME BOIIPOCHI;

Xopouio — J1aH TOJHBIA, PA3BEPHYTHIM OTBET HA IIOCTABICHHBINA BOIIPOC, IIOKA3aHO yMe-
HUE BBIJIEINTH CYIIECTBEHHBIE U HECYIECTBEHHBIE NTPU3HAKH, IPUUNHHO-CIICICTBEHHBIC CBS3H.
OTBeT 4eTKO CTPYKTYpHUpOBaH, JOTUYEH, U3JI0KEH B TePMHHAX Hayku. OJHAKO JAONYILIEHBI He-
3HAYMUTENbHbIE OUIMOKH WM HEAO0YEThl, UCIIPaBICHHbIE 0aKalIaBpOM C MOMOILBIO «HABOISALIMX)
BOIIPOCOB;

Y0081emeopumenbHo — 1aH HETIOJIHbIA OTBET, JIOTHKA U [TOCIIE10BATEIbHOCTb U3JI0KEHUS
UMEIOT CYIECTBEHHbIE HapyIeHus. JlomymeHsl rpy0Oble OMMOKH MPU ONPENeIeHUH CYIIHOCTH
PACKpBIBAEMBIX MOHATUMN, TEOPUH, SABJICHUH, BCIEICTBUE HEMOHMMAaHUs OakajlaBpoM HMX cylle-
CTBEHHBIX U HECYLICCTBEHHBIX IPU3HAKOB M CBA3CH. B OTBETE OTCYTCTBYIOT BBIBOJBI. Y MEHHE
PACKpBITh KOHKPETHBIE MPOSIBIEHUsI 000OLIEHHBIX 3HAaHUM HE Moka3aHo. PeueBoe oopmiieHune
TpeOyeT MONpPaBOK, KOPPEKLINH;

HeyooenemseopumenbHo — 0OakalaBp JEMOHCTPUPYET HE3HAHHE TEOPETUYECKHX OCHOB
peaMeTa, He YMEET JeJlaTh apryMEHTUPOBAaHHBIE BBIBOJbI U IPUBOJUTh IPUMEPHI, 10KA3bIBAET
cyaboe BiaJieHue MOHOJIOTHYECKO peublo, HE BIIaIeeT TEPMUHOIOTHEN, IPOSBISIET OTCYTCTBUE
JIOTUYHOCTH U TIOCJEI0BATEIbHOCTH W3JI0KEHUS, JIeNaeT OLIMOKU, KOTOphlE HE MOXKET UCHpa-
BUTb, AK€ IPU KOPPEKLINU IIPENIOAABATEIEM, OTKA3bIBAETCS OTBEUATh HA 3AHITHH.

Kpurtepun oneHUBaHUsI YCTHOIO OTBETa HAa KOHTPOJIbHbIE BOIPOCHI 3a4eTa C OLCH-
KOii (IPOMEKYTOUYHDBI KOHTPOJIb popmupoBanusi komnerenuuii OIIK-4, OITK-5)

OmMAUYHO — JAH TOJHBIM, PA3BEPHYTHIM OTBET HA MOCTABJICHHBIN BOIIPOC, ITOKAa3aHa CO-
BOKYITHOCTb OCO3HAHHBIX 3HaHUI 00 00BEKTE, 10Ka3aTeIbHO PACKPBITHI OCHOBHBIE MOJOXKEHUS
TEMBI; B OTBETE IIPOCIIEKUBACTCA YETKAsl CTPYKTypa, JIOTHUECKAs IOCIEN0BATEIbHOCTh, OTpa-
JKaroIlasi CyUIHOCTb PacKpbIBaeMbIX MOHATUM, T€Opuil, siBleHUH. 3HaHUE 00 OO0BEKTE JEeMOH-
cTpupyertcs Ha (JOHE MOHUMAaHUS €T0 B CHCTEME TaHHOW HAYKH M MEXIUCIMITIMHAPHBIX CBS3EH.
OTBeT U3JI05KEH JIUTEPATYPHBIM SA3bIKOM B TEPMHHAX HAyKH, [TOKa3aHa CIIOCOOHOCTH OBICTPO pe-
arupoBaTh HA YTOYHSIOLIUE BONPOCHI;

Xopowio — J1aH TIOJHBIA, Pa3BEPHYTHIA OTBET HA MOCTABJIEHHBIM BOIPOC, MIOKA3aHO yMe-
HUE BBIJICINTh CYIECTBEHHBIC U HECYLIECTBEHHBIE IIPU3HAKH, IPUUYNHHO-CIIEICTBEHHBIEC CBS3H.
OTBeT 4eTKO CTPYKTYpPHUpOBaH, JOTUYEH, U3JIOKEH B TEPMHHAX Hayku. OJHAKO JOMYIIEHBI HeE-
3HAUUTENbHbIE OMMOKHU WM HEAOYEThI, UCIIPaBIEHHbIE 0aKaJaBpOM C MOMOIIBIO «HABOSAIINX
BOIIPOCOB;

y0081emeopumenbHo — 1aH HENOJIHBIA OTBET, JJOTUKA U TIOCIIE10BATEIbHOCTh U3J10KEHUS
UMEIOT CYILECTBEHHbIe HapyleHus. [lomynieHsl rpyoble OMMOKK MpU ONpeesIeHUH CYIIHOCTH
pPacKpbIBa€MbIX MOHATUN, TEOPUH, SIBICHUH, BCIEACTBHE HEMOHMMaHUs OaKalaBpoOM HUX Cylle-
CTBEHHBIX U HECYILIECTBEHHBIX IPU3HAKOB M CBS3€H. B OTBETE OTCYTCTBYIOT BBIBOJBI. Y MEHHE
PAaCKpBITh KOHKPETHBIC MPOSIBIIEHUs 000OIIEHHBIX 3HAHWN HE ToKa3aHo. PeueBoe odopmiieHne
TpeOyeT MonpaBoK, KOPPEKLUH;

HeyoogiemeopumenvbHo — 0OakanaBp JEMOHCTPUPYET HE3HAHHE TEOPETUUYECKHX OCHOB
IIpeIMeTa, HE YMEET JeJIaTh ApIyMEHTUPOBAaHHBIE BBIBOJBI U IPUBOJUTE NPUMEPHI, T0KA3bIBAET
ciaboe BiaJieHne MOHOJIOTHYECKON peublo, HE BIIaZIEET TEPMUHOJIOTHEHN, MTPOSBISET OTCYTCTBUE
JIOTUYHOCTH U TIOCIIE0BATEIbHOCTH W3JIOKEHUS, JIEJIaeT OIIMOKH, KOTOphle HE MOXET HCIpa-
BUTH, TAXK€E MPHU KOPPEKIIUU MTPEMOAABATENEM, OTKA3bIBAETCS OTBEYATh HA 3aHATHH.

KpuTeplm OLlCHUBAHHUSA OTBETA HA BOIIPOCHI KOJJIOKBUYMA H OTYETHBIX MaTEpHUaJIOB

1o J1a0opaTopHbIM padoTaM (TeKylIHnid KOHTPOJIb ¢opmupoBanusa kommnerenuuii OIIK-4,
OIIK-5):
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omauyno’ paboTa BBINOJIHEHA B CPOK; aJITOPUTM, COJIepKaTeIbHasi 4acTh 0T4eTa U 0hopM-
JeHrne o0pasloBble; paboTa BBHIMOIHEHA CAMOCTOSTEIBHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000-
HICHUSI, 3aKII0YEeHUS U BbIBO/IbI. OOy4Yaromuiics MpaBUIbHO OTBETUII HA BCE BOMPOCHI MIPH cllauye
KOJIJIOKBHYMa U 3aIlIUTE OTYETA.

Xxopowio: paboTa BBINOJIHEHA B CPOK; B O(POPMIICHUH OTYETa U €r0 COJeP KaTeIbHOU YacTH
HEeT TpyOBbIX MaTeMaTHYECKHUX OIIMOOK; paboTa BBIOJHEHA CAMOCTOSTENIBHO; HMPUCYTCTBYIOT
coOCTBEeHHBIE 0000IIEeHNs, 3aKII0UEHUs U BbIBOJbI. OOyUaronuiics npu cjadye KOJUIOKBUyMa U
3alUTe OTYETa IMPABUIIBHO OTBETUJI HAa BCE BOIPOCHI C TOMOIIBIO MIPEIO1aBaTEeIsl.

yoosnemgopumenvHo: paboTa BHINOJHEHA C HapylleHHeM rpaduka; B opopmileHUH, CO-
JiepKaTeIbHON 4acTH OTYeTa €CTh HEeIOCTaTKH; paboTa BBITOJHEHA CAMOCTOSTENBHO, MPHCYT-
CTBYIOT coOcTBeHHbIe 0000meHuss. O0yyaromuiics npu clade KOJJIOKBUYyMa U 3allluTe OTYeTa
OTBETHJI HE Ha BCE BOIPOCHI.

HeyooeiemseopumenvHo: 0ohopMIIEeHUE OTYETa HE COOTBETCTBYET TPEOOBAaHUAM; BbIOpaH HE
BEPHBI aJrOpUTM pacuera OT4era; padoTa MMeeT rpyOble MaTeMaTHYeCKHUE OIIUOKH, OTCYT-
CTBYIOT WJIM CJI€JIaHbl HEMPABUIIbHBIE BBIBOJBI K 00001IeHus. OOy4Jaromuiicss He OTBETHII Ha BO-
NPOCHI KOJUIOKBUYMA U HE CMOT 3al[UTUThH OTYET.

Kpurtepun oumeHKH OTYETHBIX MATEPHAJOB IO NMPAKTHYECKHMM padoram (TeKylHMiu
KOHTPOJIb (opmupoBanusi komnerenuuii OINK-4, OIIK-5)

(omauuno): paboTa BBIMOJIHEHA B CPOK; 0OPMIICHHE, ATOPUTM PEIICHUS 3aJa4d U Mpa-
BIWJIBHOCTB pacyeTa 00pasloBbIe; 33JaHNE BHIIIOJHEHO CAMOCTOSTEIBHO.

(xopowio): paboTa BBIIIOJHEHA B CPOK; OPOPMIICHHE, AITOPUTM PEILIeHUs 3a/1a4l 00pasIo-
BbIC; B 337[a4€ HET IPyObIX MATEMAaTHUECKUX OIIMNOOK; 33a/ja4a BHIIIOJHEHA CAMOCTOSTENBHO.

(vooeremsopumenvro): paboTa BHIIIOJHEHA C HAapyIIeHHeM rpaduka; B 0pOPMICHUHU, BbI-
OpaHHOM aNTOPUTME PEIICHUS 3a7addl €CTh HEJIOCTAaTKH; 3ajadya He UMeeT rpyObIX MaTeMaTnye-
CKHX OLIMOOK; 3a/1a4a BBITIOJIHEHA CAMOCTOSITENBHO.

(neyoosnemeopumenvHo): ohopMiIeHHE PabOThI HE COOTBETCTBYET TPpeOOBaHUSIM; BHIOpaH
HE BEPHBII allTOPUTM pEIICHUs 3a/1a4uu; paboTa UMeeT rpyOble MaTeMaTUYECKUE OLTUOKU.

Kpurtepun oneHuBaHusi BbINOJIHEHUS 32/1aHUI B TeCTOBOH (popme (TeKyLIMid KOH-
Tpoab (popmupoBanus komnerenuuii OIK-4, OIK-5)

[To uToram BBITIONTHEHUS TECTOBBIX 33aJaHUI OIIEHKA MPOWU3BOJIUTCS IO YETHIPEXOaThb-
HoM mikane. [Ipy nmpaBUIBHBIX OTBETaxX Ha:

86-100% 3amaHuil — OLIEHKA «OMAUYHON,

71-85% 3amgaHuii — OIEHKA «XOPOULO»,

51-70% 3amaHuil — OLIEHKA «Y0081emMBOPUMETLHON,

MeHee 51% - oreHKa «Hey0061emeopumenbHo.

7.3. TunoBbie KOHTPOJIbHbIE 3alaHUS /I MHbIe MaTepHasbl, HeOOXOAUMBIE /ISl OLlEHKH

3HAHWH, YMEHHMI, HABBIKOB M (WJIM) ONbITA AEATEJbHOCTH, XAPAKTEPH3YIOIIUX ITAMbI

(hopMupoOBaHUSI KOMIIETEHIHI1 B polecce 0OCBOEeHNsI 00pa30BaTeIbHON NPOrPaMMbI
KoHTpoJsibHBIE BONIPOCHI K 324€Ty € OLEHKOH (IIPOMEKYTOYHBIH KOHTPOJIb)

1. OcHoBHOE ypaBHEHUE TUIPOCTATHKH, €TO BBIBOA U (PU3HUECKUN CMBICT. TexHHuecKoe

npUMeHeHHe (IpIMoBast Tpy0Oa, CU(OH, THAPaBINYECKUN TIpecc U ap.)

VYpaBHeHHE Hepa3pbIBHOCTH MOTOKA. Y paBHEHHE pacxo/ia. PeXKUMbI TeueHUs )KUIKOCTH.

3. LenTpoOexHble HACOCHI. Y CTPOHCTBO M MPUHLUI paboThl. Y paBHEHUE LIEHTPOOEKHOTO
Hacoca Junepa. JleMCTBUTENbHBIN U TEOPETUUECKHUI HArlop. XapakTepUCTHKA [IEHTPO-
6exHbIX HacocoB. PaboTa Hacoca Ha ceThb. Bbibop Hacoca.

4. CrniocoObl pa3aeneHus )KUIKUX U Fra30BbIX HEOJHOPOIHBIX CUCTEM. XapaKTepUCTUKA He-

OJIHOPOJAHBIX CUCTEM.

MatepuanbHblii 6aaHC pa3/ieleHHUs.

6. OtrcrauBanue. Kunetnka orcrauBanus. Pacuer oTcToitHMKOB
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10.

11.

12.
13.

14.

15.

16.

17.

18.

o N

10.

11.
12.
13.
14.

15.

OCHOBHBIE XapaKTEPUCTUKHU 3€PHUCTOTO CJI0sA. PeKMUMBI TICEBIO0KUKEHUS. 3aBUCUMOCTh
CONPOTHUBIIEHHUS CII0S1 OT CKOPOCTH rasa

Pacuer kpuTHUECKHX CKOPOCTEN MICEBAOOKMKEHUA. PacueT nuamerpa arnmapara c nces-
JIOOKUKEHHBIM CIIOEM

IIepememmBanue B )KUAKOU cpene. Texnudyeckue Meroasl nepememnBanus. [lokaszarenu
paboThl MEpEeMEUINBAIONINX YCTPOMCTB

Pexxumbl iepemenmuBanus. Pacder MoutHocTH, moTpedisiemoil Mermankoi. Onpeensro-
11ee Y1cio 000pOTOB..

Buabl mexannueckux Memanok. X cpaBHUTENbHAS XapaKTEPUCTHUKA.

Crioco6s1 nepenaun Tema. CroxHas TEII00T/Aava.

TennoBas Harpy3ka, yJeJbHbINA TEMJI0BOI MOTOK. MeTOIbl COCTaBIIEHH TEIIOBOro Oa-
JaHca.

TennonpoBoaHocTs. TemnepaTypHoe 1oJie ¥ TeMIepaTypHbIi rpaaueHT. TemionpoBo-
HOCTb MHOT'OCJIOWHOM CTCHKH.

KoxxyxoTrpy6uaTsie TENI000MEHHUKH C HEMOABHKHOU TpyOHOM perieTkoit. OqHo- U
MHOT0X0/10BbIe. O0JIaCTU TPUMEHEHUS.

KoHCTpyKLHU KOKYXOTpyOUaThIX TEIJIOOOMEHHUKOB ¢ KOMIIEHCAllUEH TeMIIepaTypPHbBIX
HaIPSKEHUN.

TennooOMeHHHUKH TUA «TpyOa B TpyOe». Y cTpoiicTBO U npuHIuI padoThl. JlocTOMHCTBA
Y HEJIOCTaTKH.

Tumns! Ternoo6MeHHUKOB. CMecuTeNbHbIE TENJI000MEHHUKH, 0apOMETPUUYECKUI KOHIEH-
catop.

KoHTpoJibHBIE BONIPOCHI K IK3aMeHY (IIPOMEKYTOYHbIH KOHTPOJIb)
(pa3nen «MaccooOMeHHbIE MIPOLECCHI»)

TexHuyeckue MeTo/bl BellapuBaHusl. MarepualibHbIi OanaHc.

Cxema 0JHOKOPIIyCHOH BBIIIAPHON YCTaHOBKH.

TemuoBoii GanaHc 0THOKOPITYCHON BbITAPHOM YCTAaHOBKH.

MHoroxkoprycHoe BblllapuBaHue. CXembl MUTaHHUA PACTBOPOM. J[OCTOMHCTBA M HENO-
CTaTKH.

IIpssmoTouHasa cxema MBY. fIBnenue camoucnapenus. Pacuer konnyecTsa napos camo-
HCIIapEHUS.

TemmneparypHbiilt peskxum pabotsl MBY. OGmmias u nosesHas pazHocTh Temneparyp. Cro-
coOBbl pacrpe/iesieHns OJIE3HON pa3HOCTH TEMIIEpPATyp M0 KOPITycaM.

TemmneparypHble OTEpU M TeMIepaTypa KureHus pactBopa. IlpaBuio babo, mpasuio
[ropuHra.

I'mapocraTnyeckas ¥ ruipaBaudeckas aenpeccu. CrocoOsl pacuera.

MHorokopiycHoe BbltapuBaHue. TerniaoBoi OanaHc.

MsorokopmycHoe BbinapuBanue. Koadduuments! ucnapenus u camoucnapeHus. Ousu-
YECKHUM CMBICII.

BrimapuBanue. Pacuetr nmoBepxHoctu HarpeBa. CriocoObl pacnpesieneHus Mojae3Hon pas-
HOCTH TEMIIEPATYP MO KOpIycam.

BrimapHble anmaparsl ¢ €CTECTBEHHON LUPKYJISLUCH.

BelntapHbie anmapatsl ¢ IPUHYAUTENBHON HUPKYIISIUECH.

IIneHo4YHbIE BBIIIAPHBIE alllIapaThl.

MexaHu3M mpoliecca MaccooTaadyu. Y paBHEHHE mMaccooThaadn. Pacuer kosdduimeHTon
MacCOOTIauu.

BriBecTn ypaBHEHHE B3aUMOCBSI3U MeXay KO3(QGUIMEHTOM Maccorepenadyu U ko3pdu-
LIUEHTaMH MAaCCOOTAAYU.
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Mexanusm mnpouecca MmacconepeHoca. KoHBeKTHBHas M MojekysspHas Iuddysus.
YpaBHEHUS MOJIEKYJIAPHON U TypOyneHTHOH nupdy3um.

Tapenpuatelii abcopOep ¢ NepelMBHBIMU yCTPOHCTBaMHU. THIIBI TapeaoK M OLIEHKa MX
3¢ (HeKTUBHOCTH

Tapenpuatelii abcopOep ¢ MPOBaNbHBIMHU TapeilKkaMHu. YCTPOHCTBO, NMPUHLMII PabOTHI.
['uapoauHaMUuecKue peKUMBI.

Hacanounsiii abcop6ep. YcrpoiicTBo, TpeOboBaHue K Hacaake. ['uapoguHaMuyecKue pe-
YKUMBI pabOTBHI.

Pacyer cpenHeill IBHXKyIIEH CHIIBI IIPOLIECCAa MACCONEPENAdM, €CIIM JIMHHAS PAaBHOBECHS
npsimast.

MaccooOMeHHbIe TIporiecchl. M3o00pakeHue pabodeit 1 paBHOBECHON JMHUH TP TIPSIMO-
TOKE ¥ NPOTUBOTOKE. OnpeeneHue IBUKYILENH CHIIbL.

Cpennsisa aByKyliasi CWIa M YUCIO eJUHUL iepeHoca. GU3ndeckuil CMbICH €IMHULBI 1e-
peHoca

Maccoo6ennbie npoueccel. Cratuka. PaBHoBecHas nunus. Koadduuuent pacnpenene-
HUSL.

OnTumanbHbIi pacxos abcopOeHTa.

Kpurepnn, xapakrepusyromre nporeccsl Macconepenayd. BeiBoa Kputepues, ux Gpusu-
YECKUHM CMBICIL.

Pacuer peasnbHOrO uyKcna Tapesok MacCOOOMEHHOIO ammapara ¢ MOMOILbIO KUHETHYe-
CKOM KpuBOH (Tpado-aHaTuTHYECKUN CIoco0).

MaccooO6menHsbIe rporecchl. M300paxenue padodeil 1 paBHOBECHOH JIMHUIA IIPH MPSIMO-
TOKE ¥ POTUBOTOKE. OIpeneneHne IBUKYyIIEH CHIIBL.

Abcop6mus. 3akon ['enpu. BimsiHue temmnepatypbl U AaBISHHS HA TPOLIECC aOCOPOIIH.
Pacyer cpenHell IBMKyIIEH CHIIBI IIPOLIECCA MACCONEPENAdM, €CIIM JIMHUS PaBHOBECHS
KpHUBasl.

Marepuanbhblii 6asiaHc abcopOuy. YpaBHeHHe paboueil TMHUU A7 IPSIMOTOKA U IpO-
THUBOTOKA.

Yucno equHuL IepeHoca U METOBI €r0 ONPENEICHUS

Pacuer ocHOBHBIX pa3MepoB MacCOOOMEHHBIX alIapaToB C HEMPEPHIBHBIM KOHTAKTOM
das.

Pacuer oCHOBHBIX pa3MepoB ammapaToB CO CTyNEHYAaTbIM KOHTAkTOM (a3 (auamerp u
BBICOTA).

BnusHue ynenbHOro pacxona abcopOeHTa Ha BEIMYMHY ABMXKYIIEH CHIIBI Ipouecca U
pa3Mmepsl abcopoOepa.

@®ierMoBO€e YMCIO. 3aBUCUMOCTb MEXY (PIIErMOBBIM YHCIIOM, pa3MepaMM ammnapara u
pPacxo/1oM TPEIOIIETO Napa U 0XJIaXKIAr0LIEN BOIBI.

3axoH Paymns. 3akon [lanbrona. [IpaBuno TpyToHa. A3e0TpoIHbIE CMECH.

[Teperonka. fuarpammser P — X, t — X,y, Y — X.

IIpocras neperonka. @u3nyeckre OCHOBBI IEPETOHKH C BOJSHBIM IapoMm. Pacuer pacxo-
Ja octporo napa. O6iacTi MpUMEHEHHSL.

[TpuHuunuanbHas cxema peKTU(UKAIMOHHOM ycTaHOBKU. DYHKIMOHAIBHOE JIEHCTBUE
OCHOBHBIX DJIEMEHTOB.

Marepuanbublii 6ananc pexktuduxanuu. CrocoObl pacueTa MUHUMAJIBHOTO (JIETMOBOTO
qucia

CBolicTBa peaNbHBIX CMECEW B3aMMOPACTBOPUMBIX KHMJAKOCTEH. OTKIOHEHHUS OT 3aKOHA
Paynst (m300pa3uth Ha auarpammax P-x, t-X,y, y-X). Il 3akon KonoBanosa u Bpesckoro.
TenuoBoii Gananc peKTUPUKAINOHHON YCTaHOBKHU.

BriBecTn ypaBHeHHe pabOUMX JMHUHN Ui YKPETIIIOEH U NCUepIIbIBAIOIIEH YacTH peK-
TU(UKAITMOHHOW KOJIOHHBI.

dusnyueckue OCHOBBI Mpolecca pekTudukaui. OTHOKpaTHbIE PABHOBECHbIE UCTIAPEHUS
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U KoHaeHcanus. M3o0paxkeHue nporecca Ha AuarpamMme t —xay.

45. CBolicTBa UACATBHBIX CMECEN C HEOIPAaHWYEHHON B3aMMHON PacTBOPUMOCTBHIO. 3aKOHBI
Paymns, JlaneToHa, | 3akon KoHoBanosa.

46. BapuaHTHI mporiecca CyIku (pacckas3arh 1o BEIOOPY).

47. [TneBmaTuueckast TpyOa — CymmiaKa. Y CTpOHCTBO, TPUHITUI PaOOTHI

48. MarepualibHbII 0anaHCc cymky (OallaHC MO MOTOKY, TBEPAOMY BEIIECTBY, MO BJare, mo
a0COJIIOTHO - CyXOMY BEUIECTBY, IO BJIare ¢ BO3AYXOM).

49. TerutoBol 6amaHC KOHBEKTHBHOM CYIIUIIKH

50. OcHOBHBIE MapaMeTphl BIAXHOTO BO3/lyXa. BbIBeCTH pacueTHOE ypaBHEHHE B3aUMOCBSI3U
OTHOCHUTEJIBHOM BJIaKHOCTHU U BJIAr0COAEP KaHMsI BO31yXa

51. Cymmka “kursimero ciios”. Y CTpOHCTBO, IPUHIIMI padOThI

52. Kunernka cymku. CKOPOCTb CYIIKH B TIEPBOM U BTOPOM Nepuoax. dusznyeckre 0CHOBBI
nenenus Ha craguu. GakTopsl, BIUAIONINE HA CKOPOCTh KOHBEKTUBHON CYIIKH.

53. PacnpuinrenbHas Cymmika. Y CTpOMCTBO, MPUHIUIT PaOOTHI

54. CrienviaJIbHBIC BUJIBI CYIITKH.

55. PaBHOBecue npu cyuuke. JIBrxkymias cuia npouecca cymiku. @opmsel CBA3M BJIark ¢ Ma-
TEPHUATIOM.

56. N300paskeHne OCHOBHBIX IMPOIECCOB HA |-X amarpamme (HarpeB, OXJIaXACHHUE, CYIIKa,
CMeEIlIeHHE TTOTOKOB).

57. bapabGannas cymuika. Y CTpOHCTBO M MPUHLIUT pabOTHI.

58. KOHCTPYKIIMN KOHTAKTHBIX CYIIUJIOK.

59. Kunernka nporecca cymku. Kunernaeckue KpuBbIe CYIIKH.

60. Teopernueckas u AelicTBUTENbHAS cymuika. [locTpoeHne JUMHUM ACHCTBUTEIHHOU CY-
IIWIKY Ha |-X quarpamme.

IIpumepsl 3ana4 pas 3k3amena no kypey ITAXT (nmpomekyTo4HbIH KOHTPOJIb)

3agaua 1. PaccuuTaTh KOJMYECTBO JIEMEHTOB OaTapeiHOro HMMKJIOHA s oduncTku 5,14 m%/c
3ambpUIeHHOTO Ta3za. Jlmametp anementa OatapeiiHoro mukioHa 200 mm. Koaddunuent comnpo-
tuBieHus nukioHa 100. IIpuHATH OTHOLIEHHE CONMPOTHBIEHUS IIMKIOHA K IUIOTHOCTH PAaBHBIM
800.

3agaua 2. OnpenenuTs peKUM TeUEHUS BOJBI B KOJIBLIEBOM IIPOCTPAHCTBE TEMJIOOOMEHHHUKA TH-
na «tpyba B Tpyoe». HapyxHnas tpyba — 97x3,5 MM, BHYTpeHHsIs — 57X3 MM, pacxo BoJbl 6,6
m%/u, TemnepaTypa Bosl 30°C.

3agaua 3. [lo crampHOMY TpyOOTIpPOBO XY BHyTpeHHUM quameTpoM 200 MM, mmwHOH 1000 M 1me-
penaercs BogopoJ B konuuectBe 120 xr/u. [lasnenue B cetn 1530 mm.pr.cT. Temnepatypa raza
27°C. OnpenenuTs OTEPIO JABIICHUS HA TPEHUE.

3agaua 4. Onpenenuts HEOOXOAMMYIO MOBEPXHOCTh MPOTHBOTOYHOTO TEMJIOOOMEHHUKA JUIs
oxnakaenus 1550 ke/u  cepoyrieposa OT TEMIEPATypbl KUIIEHUS 0] aTMOC(EPHBIM JIaBJICHHU-

em o 22°C. Oxmaxnaromas Boja HarpeBaeTcsi oT 24 10 35°C; Qcs, ZZBOBm/MZ-K ;
ay,0 =820 Bm/ m*- K TonmuHa CTaNbHOH CTEHKH 2MM, CYMMapHOE CONPOTHBIICHHE 3arpsi3-

HEHUH  Xl3arp.=6,9 10* Mm% - K / Bm . Onpenenuth Takxe pacxo]l BOJBIL.
3agaua 5. OnpenenuTh pabody0 CKOPOCTh BO3/yXa MPHU MCEBA00KMKEHUHU ONUIIOK THAMETPOM
1 mm npu remmnepatype 50°C. [lopo3HOCTH Cl10s1 B Hayalle MCEeBIO0KUKEHNS U B pab0UHX yCio-
BHAX COCTaBIIIIOT COOTBETCTBEHHO €,=0,4; €,=0,7. IInotHOCTH OomuIok 800 Kr/M°.
3agauya 6. PaccunTarh MOBEpXHOCTH TEIUIOOOMEHA IIACTUHYATOTO IMOJIOTPEBATENs, B KOTOPOM
HarpeBaercst 2800 kxr/4 m3zonponuioBoro cnupta ot 15 no 81°C ropsiueit Booid, Temmneparypa
KOoTOpoit m3MeHseTcs oT 95 10 40°C. Korddunuent tennonepenaun pasen 300 Br/m?K, cpenuss
TEIIOEMKOCTh M3onponuiosoro cnupra 2300 JLx/kr K.
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1)

2)

3)

4)

3aganus B TecTOBOM opme (TeKyIIHii KOHTPOJIB)
TecToBble 3a1anus (pparmMenT) K pasaenay « ['mapomexannyeckune mpouecchl U anmnapa-
ThI». (Tema: 2.1 Pa3ejieHne HEOHOPOHBIX CHCTEM)

IIpu KaKOM COOTHOIIIEHHH MPOAOLKUTEILHOCTH NMPedbIBaHNSI MOTOKA ra3a B NbLI€0Ca-
AUATEIbHON KaMepe M MPOI0JIKATETbHOCTH OCAKAEHUST YACTUI Oy/1eT 0CAKIAThCA
NnbLIb?

a) IIpomomkuTenbHOCTh MPeOBIBAHUS MMOTOKA ra3a JOJKHA OBITh OOJIBINE TIPOAOIKUTETb-
HOCTHU OCaKICHUS YaCTHLL.

0) IIpomomKuTeNbHOCT MPEOBIBAHUS MTOTOKA T'a3a JIOJDKHA OBITh MEHBIIIE TIPOIOIKUTEb-
HOCTHU OCa)KICHUS YaCTHLL.

B) IIpomomkuTenbHOCTh MPeOBIBAHUS MTOTOKA ra3a JOKHA OBITh PaBHA MPOIOJKUTEIILHO-
CTU OCaKJICHUS YaCTHLL.

r) IIpogomkurensHOCTh TPEOBIBAHUS TOTOKA ra3a AOHKHA OBITH OOJIBIIE WK PaBHA MPO-
JOJKUTEIBHOCTU OCAXIAEHUS YaCTULL.

Jiis pacyéra KakKux annaparoB HE00XO0AUMO 3HATH CKOPOCTh OCAK/IEeHUs TBEPABIX Ya-
CTHII B BA3KOii cpeae?

a) Jlnsa pacuéra GuIBTPOB, HIUKIOHOB, AMEKTPO(UIBTPOB, OTCTOHHBIX IEHTPUDYT.

6) [lna pacuéra OTCTOMHUKOB, IbIJIEOCAIUTENBHBIX KaMep, HIUKIOHOB, 3JIEKTPOGUIBTPOB U
GMIBTPYIOMKX HEHTPUYT.

B) [l pacuéra OTCTOMHHUKOB U IBUIEOCATUTEIbHBIX KaMep, GUIBTPOB, JIEKTPOPUIBTPOB U
GMIBTPYIOMKX HEHTPUYT.

r) Jlns pacuéra OTCTOMHUKOB U MBIIEOCAIUTENBHBIX KaMepP, HUKIOHOB, JIEKTPOPHIBTPOB U
OTCTOMHBIX LIEHTPUPYT.

ITo xakoii U3 HANIMCAHHBIX HUKe GOPMYJI MOKHO PACCYMTATH IPOU3BOAUTEIBLHOCTh
NbLIe0CAIUTeIbHOI KaMmepbl Vi BbIcoTOoi H, ¢ miomaapio monepeunoro ceyenus f u
IJIOLIA/IBIO OcakaeHus F.

Wr - CKOPOCTH Ia3a, Woc- CKOPOCTH 0CAMKIACHUS YaCTHI

a)

V,=w,-F
0)

VH :W(JL"F
B)

VL

Wy

r)

V,=w,-f

Kaxue cuiibl 1efiCTBYIOT HA YaCTHUILY, NAJAAI0MIYIO MO IeliCTBHEM CHJIbI TAXKECTH B
BSI3KOM cpene?

a) Cuna TpeHUs U MOABEMHAS CUIIA CPEJIBI.

6) Cuna MHEpLMH U CUJIa BHYTPEHHET O TPEHUS CPEJIbL.
B) Cuia conpoTHUBICHUS CPebl 1 ApXUMeI0oBa CUIIA.
r) Cua BHYTpPEHHETO TPEHUS CPE/Ibl U CHIIA IaBJICHUS.
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5) H3BecTHA MPOU3BOAUTEIHLHOCTh OTCTOMHUKA MO 0caAKY Goc KI/4ac U KOHIEHTPAIUS
TBEPAOi (pa3bl B MACCOBBIX I0JISIX B CYCIIEH3UM - X ., B OCAIKE - Xoc , B OCBETJIEHHOM

JKMIAKOCTH - Xocs . 110 KAKOM U3 HANMCAHHBIX HUKe GOPMYJI MOKHO PACCUYMTATH NPOU3-
BOJAMTEJIbHOCTH YCTAHOBKH MO MCXO0AHOM cycnen3un Ge kr/yac?

a)
XOC - XC
Gc = Goc = =
Xoc - Xoc@
0)
XOC - Xoce
GC = GOC M
X()c - XL'
B)
XOC - X()c«
GC = GOC _
Xc - Xoce
r)
XOC - XC
GC = GOC e r—ad
X()C(f - ch

6) JlelicTBHe KAaKHX CHJI COMPOTUBJIEHUS CPebl MPe0dJ/iajaeT NPH JAMHHAPHOM U TypOy-

JIECHTHOM JIBMKEHMH TBEP/I0il YacTHLBI B BA3KOM cpeae?

a) Ilpu TypOyneHTHOM pexume npeoliasaeT AeUCTBUE CUII HHEPLIMU CPEJIbL, IIPH JIaMU-
HapHOM — JieficTBUE CUJI, 00YCIIOBIEHHBIX BHYTPEHHUM TPEHHEM CPEIbl.

0) Ilpu TypOyJIeHTHOM peKkUME MPeodIaaeT ASUCTBUE CUIT MHEPIIMK TBEPIOM YaCTHUIIHI,
IpY JJAMUHApHOM — JIelicTBUE CUJI, 00YCIIOBJICHHBIX BHYTPEHHUM TPEHUEM CPEIbI.

B) Ilpu TypOyneHTHOM pexume npeoliasaeT AeUCTBUE CUII HHEPLIMU CPEJIbL, IIPH JIaMU-
HapHOM — JIeMCTBUE CUJI TPEHUS MEXY CPEAOH U YacTULICH.

r) Ilpu TypOyneHTHOM pexxuMe npeodaaaaeT AecTBre CrUil MHEPUUHU TBEPAON YaCTULIBI,
IIPY JJaMUHApHOM — JAEUCTBHUE CUJI TPEHMSI MEXKIY CPEOU U YaCTHULIEH.

7) Tlpum kakux 3HAYeHUsIX KpUTepueB Re m Ar JeiicTByeT JaMHHAPHBII PeXXUM H TypOY-
JIEHTHAs1 00J1aCTh OCaK/IeHHsI YaCcTHI] B BA3KOM cpene?
a) IIpu Re<2300 u Ar<1000 namMuHapHBIH pexuM,
pu Re>10000 u Ar>50000 TypOyienTHast 001acTh.

6) Ilpu Re<1000 m Ar<20 naMuHapHBIN pexuM,
npu Re>100000 u Ar>100000 TypOyneHTHast 0071acThb.

B) Ilpu 10“<Re<2 u Ar<36 maMHHapHBII PeKUM,
pu Re>500 u Ar>83000 TypOysieHTHas 00J1acTh.

r) Tlpu 10*<Re<1 u Ar<2 naMHHAPHBIHA PEXKHM,
npu 2>Re>10000 u Ar>10000 TypOyneHTHas 00J1acTb.
8) Ilpu KakuX yCJOBHSIX HA0TI01a€eTCsl CTECHEHHOE OCaKIeHHe TBEPABIX YaCTHI B BA3KOIi
cpene?

a) Ilpu BbICOKOH BA3KOCTU CPEJIBI.
6) IIpu BBICOKOI MJIOTHOCTH CPEJIBI.
B) Ilpu BbICOKOI KOHIIEHTpAIMU TBEPJON CpeIbI.
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r) IIpu BBICOKO# TUIOTHOCTH MaTeprasa TBEPABIX YaCTHII.

9) Iloxa neiicTBHEM KAKHMX CHJI MOKET MPOMCXOAUTH 0CAK/IeHHE TBEPABIX YaCTHIl B B3KOM
cpene?

a) Ilox meicTBUEM CHII THIPOAMHAMUYECKOTO JaBICHUS, IEHTPOOSKHBIX CHJI, CUJI B3aUMO-
JEUCTBUA 3apsiia 4YaCTHULl C JEKTPUUECKHUM IOJIEM.

6) Ilox melicTBUEM CHII TSHDKECTH, HEHTPOOESKHBIX CHUJI U CHJT B3aUMOJICHCTBUS 3apsiia ya-
CTHI] C JIEKTPUYECKUM IIOJIEM.

B) Ilon nelicTBueM MEXaHUYECKUX, HEHTPOOEIKHBIX U 3JIEKTPOCTATUUECKUX CHIL.

r) Ilox neilicTBueM cui TAXKECTH, CUI THIPOAMHAMUYECKOTO JaBJICHUS U EHTPOOESKHBIX
CHIL

10) Ot kakux mapamMeTpoB 3aBUCUT NPOU3BOAUTECIBbHOCTD NbLJICOCAAUTETIbHBIX RaMep?

a) OT cKOpOCTH ra30BOI0 MOTOKA U TUIOLIAAN OCAXKICHUSI.

6) OT CKOPOCTH OCAXACHUS IBUIN W TUIOMIAIN TIOTIEPEYHOTO CEUCHHUS MBLIICOCAIUTEILHOM
KaMephl.

B) OT CKOpPOCTH ra30BOI0 IMOTOKA, TUIOMIAAN OCAXKICHUS U BEICOTHI KaMEpPHI.

F) OT CKOpOCTI/I OCAXICHU IIbIJIN U TIJIOIIAaAN HI)IJICOCB,I[I/ITCJII)HOﬁ KaMepr

3aganus B TecTOBO popMe (TEeKYyIIMA KOHTPOJIb)
TecroBble 3aganus (pparMenT) K pasaeny «TennoBbie MPoLecchl U ANNAPATHI»

1. Yro Ha3piBaeTcs yaeJbHbIM TeIUIOBBIM OTOKOM?
a). KonnuecTBo Temia, KOTopoe nepeiaercss yepes3 BCIO MOBEPXHOCTh TEIJIO0O0OMEHA B €-
HUILYy BPEMEHHU.
6). KonmmmuectBo Temia, KOTOpoe neperaercs: yepe3 OJUH KBaIpaTHBI METp NOBEPXHOCTU Tell-
J000MeHa B €IMHULLY BpPEMEHH.
B). KonmuecTBo Temia, KOTOpoe nepeaaercst 4epe3 BCIO MOBEPXHOCTh TEIUIOOOMEHa B €JMHUILY
BpPEMEHHU MPU pa3HOCTHU TeMIepaTyp B oauH KenbBuH
r). KonngecTBo Teruia, KoTopoe nepenaeTcs 4epe3 OJuH KBaJPaTHBIH METp MOBEPXHOCTH TEIIo-
oOMeHa B €IMHUILy BPEMEHH MPU pa3HOCTU TeMIIEpaTyp B oAuH KenbBuH.
2. Yto Ha3bIBaeTCs ABMIKYLIEH CHIION MepeaayH Tenia TenJionpoBOAHOCTbIO?
a). KoadduimeHT TermmonpoBoIHOCTH.
0). PazHocTh MEXy TEMIIEpaTypamMH B Hadajle U B KOHIIE Tpolecca.
B). Koadpumment monexymnspuoit nuddysum.
r). TemnepaTypHblii TpaJueHT.
3. Yro Ha3bIBaeTcs TenjaooTaaveii?
a). [Iepenaua Tensa oT OAHOTO TETJIOHOCUTEIS K IPYTOMY Yepe3 pa3Aeisollylo UX CTCHKY.
0). Ilepenaua Teruia oT OHON MOBEPXHOCTH CTEHKHU, Pa3JIeNAOLIEH TEIIIOHOCUTENH, K APYTo Mo-
BEPXHOCTH 3TON CTEHKH.
B). [lepenada Terura BIOJIb MOBEPXHOCTU CTEHKHU, PA3ACISIONIEH TOPSUYMN U XOJOAHBINA TETUIOHO-
CHUTEH.
r). [lepenaya Tema OT TEIUIOHOCUTENS K CTEHKE HIIM OT CTEHKH K TETIJIOHOCUTEITIO.
4. Yro siBasieTcs ABMIKYLIel CHIION mpouecca Tena00Tia4um?
a). PazHocTh MeXIy CpelHUMU TeMIIepaTypaMH CTEHKH U sipa MOTOKa.
6). PazHoCTh MEXTy CpeTHUMHU TeMIepaTypaMy TOpsSYero U XOJOJHOTO TEIJIOHOCUTENEH.
B). Pa3HOCTh MeX Iy TemMIiepaTypaMu MOBEPXHOCTEN CTEHKH, Pa3/IeNsItONIeH 1Ba TETJIOHOCUTEIS.
r). Pa3HOCTh MEX 1y HaUaJIbHOW M KOHEYHOM TeMIIepaTypoil TEIUIOHOCUTEIIS.
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5. UYTo Ha3bIBaeTCs CTeNEeHbI0 YEPHOTHI Tejia?
a). OtHomeHne kod(pdurmenTa Tydenciryckanusi abCOIIOTHO YEPHOTO Tesa K KO3 (UIMEHTY JTy-
YEHUCITyCKaHHUs CEpOro Tela.
0). OtHomenne K03 UIMEHTa TyYEeUCITyCKaHUs CEeporo Tena K KodpPUIueHTy mydencnycKanus
a0COJIIOTHO YEePHOTO Temna
B). OrHomenne KkodpduIMEHTa Jy4EHCIyCKaHUs ceporo Tena K KoddduuumeHnry
JIy4eTIOTJIONIEHHS 3TOTO Tela.
r). OTHOmEeHHE KOd(pPHUIMEHTa JTyYSUCITyCKaHuss aOCONIOTHO YEpHOro Teia K Kod(pHUIHEHTY
JIy4eTIOTJIONIEHHS 3TOTO Tela.

6. 3axon Kupxroda.
a). OTHOLIEHHE JTy4EHCITyCKaTeIFHOI CIIOCOOHOCTH Teja K €ro JIy4eroromaTenbHON CrtocoOHO-
CTH €CTh BEJIMYHMHA IIOCTOSIHHAS U paBHAs JIyUeNpOITyCKaTeIbHON CIOCOOHOCTHU 3TOTO Tela.
0). OTHOIIEHNE JTyYeTorIOMATeIbHON CIIOCOOHOCTH Tela K €ro JIy4encCITyCKaTeIbHON CIIOCOOHO-
CTH €CTh BEJIMYMHA MTOCTOSHHAS M paBHAs JTy4YEUCITyCKaTeIbHOU CIIOCOOHOCTH aOCOIOTHO YEPHO-
TO Tena.
B). OTHOIIEHUE JEYEHUCITYCKATEIbHONM CIIOCOOHOCTH Tella K €ro JIy4YeroriomaTeIbHON CIIoCOOHO-
CTHU €CTh BEJIMYMHA TIOCTOSIHHAS U PaBHAs JICYCHUCITYCKATEIbHON CIIOCOOHOCTH aOCOMIOTHO YepHO-
IO Tena.
r). OTHOIIEHNE JTyYeTPOITyCKaTeIbHON CIIOCOOHOCTH Tela K €ro JICYSHCIyCKaTebHOW CIOCOOHO-
CTH €CTh BEJIMYMHA IOCTOSIHHAS U paBHAS JIy4eTOTJIOMaTeIbHON CIOCOOHOCTH 3TOTO TeJa.

7. Kakoii puzndyeckuii cMbIc KOA(PPUIHEHTA TENJI0NMPOBOTHOCTH?
a) Koa¢dumeHT TermnonpoBoJHOCTH MOKa3bIBAET, KaKO€ KOJIMYECTBO TEIUIA NEPEaeTcsl TeIIo-
IPOBOJHOCTBIO Yepe3 OJMH KBaAPATHBIA METP MOBEPXHOCTH MO HOPMAIIM K HAIIPABJICHHIO TEIUIO-
BOTO TMOTOKA 32 OJTHY CEKYH]ly IPY pa3HOCTH TeMIeparyp B onuH KenpBHH Ha OJJMH METP HOPMaIH
K M30T€PMHUYECKOI TTOBEPXHOCTH.
0). KoappurmeHT TermonpoBoJHOCTH MOKA3bIBAET, KAKOE KOJIMYECTBO TeIljIa MepeacTcsl TeIio-
IPOBOJHOCTBIO OT TEIUIOHOCUTENS K OJHOMY KBaJpaTHOMY METpPY IOBEPXHOCTH CTCHKH 3a €/IH-
HUILy BPEMEHH MIPY Pa3HOCTH TEMIIEPATyp MEX/ITy TEINIOHOCUTEIEM B CTEHKOH — onuH KenbBuH.
B). Koaumment rennonpoBotHOCTH MMOKa3bIBaeT, KAKOe KOJIMYECTBO TEILIA MEePEAacTcs TeIo-
MPOBOIHOCTBIO Y€pe3 CTEHKY, Pa3IeISIONIyI0 JIBa TEIDIOHOCUTEIS, 33 SAMHUIY BPEMEHH IIPH pas-
HOCTH MEX/1y TeMIlepaTypaMu CTeHOK — ofuH KenbBuH.
r). KoapduimeHT TermnonpoBogHOCTH MMOKa3bIBAET, KAKOE KOJIWYECTBO TEIIa MEPEeIaeTcs Terio-
MPOBOIHOCTBIO OT OJTHOTO TEINIOHOCUTENS K JPYTrOMy 4epe3 OJIMH KBaJPaTHbIM METp MOBEPXHOCTH
TEII000MEHa 3a €IWHUIy BPEMEHH NPU PAa3HOCTH MEXKIY TEMIIepaTypaMy TETIOHOCHUTENEeH —
oxnH KenpBuH.

Bonpoch! K KOJIOKBHYMY (TEKYIIHMI KOHTPOJIb)
(¢pparmenT k pasaeay «MaccooOMeHHBIE IPOLECCHI M aNNApaThD> K J1a00paToOpHOii padore
HcciienoBanne KHHETHKH CYHIKH B KOHBEKTHBHOI CyIINJIKE )

Kakoif TeXHOJIOrM4eCKH1 MPOLIECC HA3BIBAIOT CYIIKOM?

Uro siBiIsieTCs IBMOKYLIEH CUIION Tpoliecca CyKu?

UTo HaA3BIBAIOT CKOPOCTHIO CYIIKH?

Uewm omnpegensieTcsi CKOpOCTh CYIIKU B IEPBOM Heproje?

Uewm omnpenensieTcsi CKOPOCTh CYIIKK BO BTopoM mepuoje? (Kak mHade Ha3bIBAIOT 3TOT
nepuon?)

6. Urto Takoe paBHOBECHOE BJIArOCOJIEpKAHUE MaTepralia U OT Yero 3aBUCUT €ro 3HaueHue?
UTo Takoe KpUTUYECKOE BIArocoAepkaHnue Marepuania?

asrLONE
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7. Kaxk n3meHuTCs TEMIIEpaTypa MaTepralia B MpoIecce KOHBEKTUBHOMN CYIIIKH?

8. Tlouemy mpu cymIKe Biara B MaTepuaie mepeMeniaeTcs u3 BHyTPEHHUX CIIOEB K MOBEPX-
HOCTH?

9. Yro Takoe OTHOCHUTENbHAS BIAXKHOCTH BO3TyXa?

10. ITo noka3aHusIM Kakux IpUOOPOB U KaK MOKHO HAaWTH OTHOCUTEJIHHYIO BIIAYKHOCTh BO3-
ZyXa, NoJb3ysch nuarpammoit Pamsuna?

11. Yro Takoe yaenbHBIN pacXxo/ BO3IyXa U TEIJIOTHI?

12. Yem TeopeTrueckas CyHIMIKa OTIIMYAETCS OT IEHCTBUTENBHOM 1 Kak n300paXkaeTcs Ha
quarpaMMe PaM3uHa TeOpeTUUeCKU U IEMCTBUTEIbHBIN MPOLECCHI CYIIKHU ?

13. KakoB ¢usnueckuit cmbica moHATHS «TeruioBoit KITJ[ cymmmkm?

IIpumepsnl npakTuyeckux 3aganuii mo kypey INAXT (Tekyummii KOHTPOJIb)
(bparmenT k pa3zneny «TennoBble Mpouecchl ¥ aNNAPATHI»)
3amaua Ne 14 A.

CreHbl W CBOJ CYIIMJIBHOW Kamepbl BBIMIOJIHEHBI W3 OOBIKHOBEHHOI'O CTPOUTEIHHOTO
kupnuya. Tommuna cten 01 = 250 MM. KpoMe TOro CTEHBI U CBOJ MMEIOT JBYXCIIOMHYIO TEILIO-
M30JIALIUIO TONILMHOI: TIEPBOTO CJI0S — 02

BTOPOTO CII0s — O3,
O6m1ast HOBEPXHOCTH CTEH U cBoja — F.
TemmepaTypa Ha BHYTpeHHeii moBepxHocTH KuprudHoit knaaxu — ty °C.
Temrieparypa Ha BHEIIHEH TOBEPXHOCTH TEIION30smu — {a, C. UcxonHble 1aHHBIE
(Tabi1.) HAHECTH HA CXEMY TETUIOTIePEIauH.
Paccuurats:

1. CkoJIBKO TEIJIOTHI TEPSETCS B TEUCHHUE OJTHOTO Yaca uepe3 CTEHbI U CBOJI
CYIIMJIBHON KaMephl.

2. Temmeparypy Ha rpaHHIIe MEXTy KIaJKOW U TIEPBBIM CIIOEM TETITIOU30JISIIUN |
MEXAY JBYMS CIOSIMU U30JSLUU.

Tabnuna — Ucxonusle JaHHbBIE K 3agaue 14 A

. Temneparypa,
;gf - Marepuan Oz MM Og,mm | F, M2 C

t1 L4

. Acbecr (02) 100 100 | 100 | 300 30
Topdomumra (03)

) MunepanbHas Bata (02) 100 50 120 | 215 32
Topdomumra (03)

3 Cosenut (02) 50 100 110 | 320 35
Topgormuurta (03)

4 Maruesust B mopomke (52) 100 100 120 125 28
Topdormuura (O3)

. [TpoGkoBas Menoub (02) 100 50 115 | 130 30
Topdomumra (03)

5 CreknoBara (02) 100 150 100 140 35
Topdomumra (03)

. MunepanbHas Bata (02) 120 80 125 710 38

enorutact (93)
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g IllepcTsaHoii Boitnok (02) 40 120 130 115 30
Kupnuunas uzonsus (03)
9 Crexonara (32) 90 50 | 115 | 105 30
JlepeBo (monepex BosokoH) (03)
10 Acbeer (87) 120 30 | 120 | 150 24
Kuprnnunas nzonsiws (03)
11 Crexoara (0) 130 50 | 100 | 160 | 25
TopdonnuTa (03)
MunepanbHas Bata (02)
12 80 80 115 170 28
Topdomnura (d3)

IIpumep nadGoparopuoii padorsl o kypey IAXT (Tekymmnii KOHTPOJIb)
(¢pparmenT K pazaeny «MaccooOMeHHbIE POLECCHI M ANNAPATHI»)

Pabora 9. UccrnenoBanue mporecca Mmacconepeiayn
pu abcopOIMu ra30B

ey paboTs

1. Onpenenuth K03 GHUINEHT Macconepesady npu abcopOKu aMMHuaKka BOJOH MPH Pa3IMIHBIX
CKOPOCTSIX TBUKEHUS raza B abcopoepe.

2. Tloctpouts rpaduk 3aBUCHMOCTH KO3((HUIIMEHTa Maccomnepeayd 0T CKOPOCTH I'a30BOW cMe-
cH B abcopOepe B torapu(pMUIecKux KOOPIUHATAX U OMPEaeIuTh KodhHumenTsr 4 u N.

Onucanue ycTaHOBKU

YcranoBka (puc. 12) cocrout u3 mieHouHoro abcopdepa 1 (creknsHHON TpyOKH). [To BHyTpeH-
Hell cTeHke TpyOKM TOHKOHM IJIEHKOM cTekaeT Boja. HaBcTpeuy Boje CHU3Y BBEpX IOCTYMAET
aMMHUa4YHO-BO3/1yIIHAsl cMech. Boa momaercss U3 HalOPHOM CKIISIHKM 2, KOJIMYECTBO €€ 3aMeps-
eTcs peomeTpoM 4 u perynupyercs KpaHoMm 3. PactBop ammmaka u3 abcopbepa OTBOAMTCS B
MPUEMHHUK 5 WIN CIMBAETCs B KaHAIN3ALIHIO.

Bo3zaymHo-aMMuauHas cMech mojryyaercs myTeM OapOoTaka BO3JlyXa yepe3 aMMHAYHYIO BOJY,
3JIMTYI0 B OYTHUTH — iecopOep 9. Bo3nyx B necopOep HarHeraeTcsi Komrpeccopom 6 dyepes Oy-
(bepHyI0 CKISHKY 7, KOTOpasi OAHOBPEMEHHO YJIaBJIMBAET KaleJIbKu Macia U3 BO3JlyXa M cMsArya-
€T HEpaBHOMEPHOCTH B [10/1a4Y€ BO3AyXa.

JlaBneHue BO3Ayxa Ha JIMHUU HAarHETaHUs Tpy0o, perynupyercs 3axumMoM 10 U aBTOMaTHYECKU
NOJJIEP’KUBAETCS Ha 3a/laHHOM YPOBHE T'MJIPOCTaTUYECKUM perysiTopoM — «Monoctarom» 8.
JlaBneHue, KOTOpoe HEOOXOJUMO MOJIEP)KUBAaTh B HATHETATEIILHOM TPYOONpPOBOJE, 3a/1aeTcs
MyTeM U3MEHEHHUS INTyOUHBI IOTPY>KEHUS TPYOKH MOHOCTATa B KHUIAKOCTD.

KonngecTBo BO3aylIHO-aMMHA4YHOM cMecH, IojiaBaeMoii B abcopbep, 3amepsieTcs peomeTpom 12
u perynupyetcst 3axumMoM 11. OtpaboTraHHas BO3AYyIIHO-aMMHA4YHasi CMECh BBIOpAChIBAETCS B
atmocdepy.

KonnenTpanus aMmmuaka B BO3AyIIHO-aMMHUAYHOW CMECH /10 TIOCTYIUIEHUs ee B abcopOep U Ha
BBIXOJIe U3 abcopOepa ompenensercs cieayommuM myteM. [IpoOsl Bo3QyIHO-aMMHUaYHOM cMecH
MOCTYTIAIOT B CKISAHKM [[pexcens 25 u 16, B KOTOpbIE 3aJIMBAIOTCSA TOYHO OTMEPEHHBIE KOJIMYe-
CTBa TUTPOBAHHOT'O PacTBOpPA CEPHON KUCIOTHI. AMMHAK MOTJIOLIAETCSI M BCTYNAET B PEAKIIHIO C
cepHoit kucnotoi. [Ipoba ra3oBoit cMecu OTOMpAETCs 40 MOMEHTA TIOJIHON HEUTpaIu3alliu cep-
HOM KHCJIOThI aMMHakoM. Bo3ayx u3 cxisiHkM Jlpekcens BhITECHsieTca B acnuparopsl 17 u 18
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Npy OTKPBITHIX KpaHax 19 u 20. KonudecTBO Bo3ayXxa 3aMepsieTcs M0 KOJIMYECTBY BBITEKILIECH U3
acnuparopa BOJBI.
N36p1TOuHOE HaBieHue B abcopoepe 3amepsieTcst MaHoMeTpamu 21 u 22.

BaT™M
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Pucynok 12 — Cxema ycTaHOBKH JUTsl onpenienenus koddduiimenta Mmacconepeaadu mpu ad-
copOLIUH Ta30B

Meroanka BBITIOJIHEHHS pabOThI

OnbIT IPOBOAUTCS B CIEAYIOLIEM MOPSIJIKE.

1. B HanopHy10 CKJISIHKY 2 3aJIMTh JUCTHJUIMPOBAHHYIO BOLY.

2. OTKpBITh KpaH 3 U OTpPEryIupoBaTh O peoMeTpy 4 3aJaHHYIO MOJady BOJAbI HAa OpPOIICHHE
abcopbupoBanHoOi TpyOku 1, V 1/MuH. YOeauThCs, 4TO BCsS BHYTPEHHSSI TIOBEPXHOCTh TPYOKH
CMOY€HA BOJIOM.

3. Bximrounts komnpeccop 6 npu OTKpbITOM 3axuMe 10 1 3aTeM, IPUKPBIBas STOT 3aXKHUM, YCTa-
HOBUTH JIaBJIEHHE B HArHeTaTeJIbHOM TpPyOONpoOBOJE TakuM, YTOOBI YacTh BO3JayXa cOpachiBa-
Jach 4epe3 MOHOCTAT B aTMocdepy.

[Tocne 3TOro, OTKpHIBas 3aKuM 11, OTperyinnpoBaTh 0 peOMETPY 33aJaHHYIO M0/1ady BO3TYIIHO-
aMMHa4YHO# cmecH, Ve JI/MUH.

4. OnpenenuTh KOHIIEHTPAIIMIO aMMHaKa B BO3IYIITHO-aMMUAYHOM CMECH Ha BXO/Ie B abcopOep u
Ha BbIX0jie U3 abcopbepa. s sToii nenu:

- 3aJIUTh B KAXKIYI CKISIHKY Jlpekcens 15 m 16 3agaHHOE KOJWYECTBO THUTPOBAHHOM CEPHOM
KHCJIOTHI, N MJI, U IpUOaBUTh N0 2-3 KaIiu METHJIOPaHIKa;

- HaINoOJHUTH acnuparopsl 17 n 18 BogoW M3 BOJONPOBOJA U NMPOBEPUTH UX HA T€PMETHYHOCTB!
IIPY 3aKpBITHIX 3akKUMax 13 u 14 u oTkpbITEIX KpaHax 19 u 20 Boga He JOKHA BBITEKATh;

- OTKPBITH 3aXUMbI 13 1 14 1 B MOMEHT MOJIHON HEUTpaIu3alui CEpPHOI KUCIOTh aMMHAaKOM (B
MOMEHT M3MEHEHMsI OKPAaCKU MHIMKATOpa U3 OPaH)KE€BOH B JKENTYI0) 3aKpbITh KpaHbl 19 u 20 u
3aumbl 13 u 14;
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- 3aMepUTh 00BEMBI BOJIBI, BHITEKAIOMICH N3 KaXKIOTO acIUpaTopa B OTAEIBHOCTH; OOBEM BBITE-
Kalollei BOJbl paBeH 00beMy BO3JyXa B OTOOpaHHOW MpoOe BO3IyIIHO-aMMHAYHOH CMECH Ha
BX0Jie B abcopOep vy 1 Ha BBIXoJie abcopoepa vk.

5. Ilpu oTHOM M TOM e pacxojie ra3a MPOBOAUTCS MHHUMYM JIBa 3amepa. Eciu pazHuma Mexmuy

00beMoM Bo3ayxa AL =U,, — U, IpH ABYX 3aMepax OTIMYACTCS IPYr OT Apyra He Oojee, 4eM

Ha 25-30 M1, TO NEPEXOJAT K OIBITaM C JAPYTUMH CKOPOCTSAMHU. B MpoTUBHOM cilydae nenaercs
TPETUH, YeTBEPTHIN U T. JI. 3aMepPbI A0 TeX MOp, I0Ka He OyIyT MOJTyUYeHb! ABa OJIM3KUX O BEIU-
YMHE pe3yJIbTaTa.

6. OnbIT IPOBOIUTCS C TPEMsI Pa3IMYHBIMU CKOPOCTAMHU IOJAauyd aMMHA4YHO-BO3IYLIHON CMeCH
IIPU OJTHOM U TOM K€ CKOPOCTH IIOAAYU BOJBI.

7. Ilociie OKOHYaHUS OIBITA BKIFOUUTH KOMIIpeccop 6, 3aKpbITh KpaH 3 Ha JIMHUU MOJAa4Yy BOJbI B
abcopOep u kpaH 11 Ha TUHUYM MOAAYN BO3IYITHO-aMMHUAYHON CMECH.

PesynbraThl HaOMIOEHUI HY)KHO 3amucaTh B JJaOOpaTOPHBIN KypHall B BUJE Cleqyrouei tadm.

6.

Tabauna 6
06b- | O0B- | K-BO K-Bo K-Bo N30biTou- | [TocTOsIHHBIE TapaMeTpbl YCTAaHOBKU U
eMHas | eMHasi | BOIbI, | BOABI, | pac- HOE JIaB- | OIbITa
CKO- CKO- BBITE- | BBITE- | TBOpa, | JICHHE B
poCTh | pocTh | Karo- | Karo- | 3anu- | abcopOe- HaumenoBa- | O6o | Pa3- | Bennuwus;
ra3o- | BOABI, | IICH meun TOrO B | pe, HHC 3Ha- | M€p
BOU Vs U3 ac- | U3 ac- | CKIL MM  BOI. He- HocT
cMe- | n/mMuH | mupa- | nupa- | [pek- | cT HAC | B
cH, TOpa TOpa ceid, N
Veu 15, 16, MII
1/MUH OH UK
1 1 B | B
Ha | KOH-
ya | 1e
e | hg
he
Huamertp
TpyOku  ab-| d M
copbepa
JnvHa TpyoO- | "
KU
bapomerpu-
yeckoe JnaB-| B ITa
JICHUE
Temneparypa tsos | °C
BO3/IyXa
ot |1, |
K=1, N=0,1

Texuuka 0e30MMacHOCTH

[Ipu paGote Ha aOCOPOIIMOHHON YCTAHOBKE B CIIy4ae HETEPMETHYHOCTA KOMMYHHKAITUH MOKET
BO3HUKHYTh ONTACHOCTH OTPABJICHHS aMMHUAKA.
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AMMHak — OeCLBETHBIH Ta3, pa3ApakaeT CIU3UCThIE 000JOYKH; IPU CUIIBHBIX OTPaBICHUSIX MO-
KET HACTYIHUTb CMEPTh OT Pe(IIEKTOPHONU OCTAHOBKHU JBIXaHUSI.

[Tepen Hauanom pabOTHI:

- IPOBEPUTH IIOTHOCTH COSAMHEHUH CTEKIITHHBIX TPYO, peoMeTpoB, abcopbepa, ckisiHOK Jpek-
cens 15 u 16, acniuparopoB 17, 18 u manometpoB 21 u 22;

- IPOBEPUTH HCIPABHOCTb PE3MHOBBIX IIJAHTOB, COEAUHSIOINX KoMmIpeccop 6, MOHOCTAT 8 U
necopoep 9 ¢ yCTaHOBKO;

- MPOBEPHUTH, HE 3a0UTHI JIM CTEKJISTHHBbIE TPYOKHM Ui BBIOpOca oTpabOTaHHOW TIa30BO3IYIIHON
CMEeCH M aMMHA4YHOU BOJBI; TpyOKH 23 M 24 MOJDKHBI OBITh BBIBEJICHBI Y€pE3 OKOHHBIC paMbl Ha
yjuny;,

- IPOBEPUTH UCIPABHOCTDH JIEKTPOIPOBOAKHU U IIyCKOBOM aIlmaparypbl KOMIpeccopa;

- IPOBEPUTH, 3a3€MJIEH JIU 3JIEKTPOJBUTrATEIb KOMIIPECCOPA.

Bo Bpemst paboThI:

- MOJAKJIIOUUTH AecopOep ¢ aMMUA4YHOM BOJIOH; /ISl 3TOT0 OTKPBIBAIOT CTEKJISIHHYIO IIPOOKY Jie-
copOepa 1 OBICTPO 3aKPBIBAIOT €r0 PE3MHOBOM MPOOKOH ¢ TpyOKaMu, COEAMHEHHBIMH PE3UHO-
BbIMU HIJIaHT'aMH C yCTaHOBKOﬁ;

- B HallOPHYIO CKJIIHKY 2 3QJIUTh BOJY;

- epes KaX/IbIM OIbITOM B CKJISIHKU Jpekcens 15 u 16 3anuth 3apannoe konnyectso 0,1 H pac-
TBOpA CEPHOM KUCIIOTHI U COEAMHUTh UX C YCTAaHOBKOM; IPOBEPUTH FEPMETUYHOCTH;

- IIyCTUTH B JiecopOep CHayaia BOIY C 3aJJaHHOM CKOPOCTBIO M3 HANOPHOM CKIISHKHU 2, a 3aTe€M
KOMIIpECCOop;

3AIIPEIIIAETCSA BKJIIOYATH KOMIIPECCOP C HEITPUCOE/VMHEHHBIMU K YCTA-
HOBKE CKJIXIHKAMMU JIPEKCEJIA!

- CIIeZINTh, 9TOOBI He OBIIO YTEYKH aMMHUaKa B arMmocdepy uepe3 HeIUIOTHBIE COeTMHEHHIA;

- B cllyyae OOHapy>KeHHsl yTeUKM aMMHUaKa HEMEJUIEHHO OCTAHOBUTbh KOMIIPECCOP U JOJ0XKHUTh O
HEHCIIPABHOCTH J1a00paHTy MIIH MIPETIO1aBaTEIO.

[To oxoH4aHuu pabOTHI:

- OCTaHOBHTH KOMIIPECCOP;
- 3aKpbITh KpaHbl 13 u 14 u mocne 3TOro OTCOEAMHUTH CKIISTHKHM Jpekcens 1 MOJrOTOBKHU K
CIIEAYIOUIEMY OTIBITY.

Mepsl nepBoi MOMOIIHX ITPU OTPABIEHUHA aMMHAKOM

CBexuil OTABIX, IbIIIATh HAJ IapoM ¢ J0OaBICHUEM JINMOHHOW KUCIOTHL. [TuTh Temnoe Mojioko
¢ conoii. Jlate pactutenpbHOE Macio uiu sudHbli 6enok. [Ipunsate kogeun (0,015 r).

O0paboTka pe3ybTaTOB HCCIEAOBAHUS

Cpennuit ko3pduuueHT mMacconeperaud nNpu abCopOIMM aMMHaKa BOJOW pacCUYMUTHIBAETCS IO
YpaBHEHHUIO (2):

M
F-AY,,

rae M — xonudecTBo abcOpOMPOBAHHOTO aMMHAKa B €IMHUILY BPEMEHH, KMOJIB/C;
F — moBepXHOCTb KOHTaKTa (a3, M2,
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AY cp — cpenmHsisl ABHKYIIAsl CUIIA TIpoIiecca.
KonmuecTBo abcopOMPOBaHHOTO aMMHUAKa B TEYCHHE OJTHOW CEKYH]IbI ONPEACTSETCS U3 ypaBHe-
HUS MaTepuaabHOTO Oananca (5)

rae G — KoJIM4ecTBO MHEPTHOTO Ta3a (Bo3ayxa), 1ojiaBaeMoro B abcopoep, KMOJIb/c;
VCM * P * TO 1

60-1000-22,4-P,T 1+Y, "’
rae Vem — o0beMHast CKOPOCTh BO3AYIIHO-aMMHAYHON CMeCH Ha BXoje B abcopOep, i1/mMuH (3a-
MepsIETCS PEOMETPOM );
Po, To — naBnenue u Temueparypa Ipu HOpMaibHBIX yCIIOBHUsX, I1a, K;
P, T — naBnenue u Temneparypa B yCJIOBHsX onbiTa, [1a, K;

P=B+4P

B — naBnenwne no 6apomerpy, Ila;
AP — u30bITOYHOE aBiieHue B abcopoOepe, [1a;

AP:%*Q,S

Yu, Yk — KOHLIGHTpaIys aMMHaKa B Ta30BOM CMECH Ha BXOje B aOcopOep M Ha BBIX0JIe U3 abcop-
Oepa, KMOJIb A/KMOJTb HH. Ta3a.

HauanbHasi 1 KOHEYHas! KOHIICHTPAIUsl aMMHUaKa B Ta30BOW CMECH OIPEIENISICTCS U3 PE3yJIbTaTOB
aHaJIM3a ra30BO CMECH ITyTeM MPUCACBIBAHUS €€ Yepe3 CKIISIHKHU J[peKcensi ¢ THTPOBAHHBIM pac-
TBOPOM CEPHOI KHUCIIOTBIL.

O4eBHUIHO, KOJIMYECTBO BBITEKIIEH U3 acupaTopa BOJIbI PAaBHO MapIHAILHOMY 00beMy BO3IyXa
B ra30BO#l CMECH: Vy, UK L.

[TapumansHBI 00bEM aMMHaKa ONPEACIISETCS CISAYIOMUM 00pa3oMm:

- KOJIMYECTBO rPpaMMMOJIC aMMHaKa, MOTJIOMIAIOIIETo B CKIISHKaX JIpekcens

~N-K-n
s 1000

rie N — Kom4ecTBO CepHOIl KMCIIOTHI, 3aIUTON B CKISHKY Jpekcens;

K — xo3¢¢unmeHT HopMalbHOCTH;

N — KOJIMYECTBO TUTPOBAHHOI'O PaCTBOPA CEPHOM KHUCIIOTHI, 3AJIMTON B CKIAHKY Jlpekcens, Mil.
Ecnu nosb30BaThCsA OJTHOM M TOM K€ CEPHOM KMCIOTOW M 3alIMBATh B CKIISIHKH J[pekceins 0aHO U

TO K€ KOJIMYCCTBO MJI CCpHOfI KHUCJIOTBI, TO GNH3 =const.

- MapIHaIbHBI 00beM aMMHUaKa B Ta30BOM CMECH, TPUBEICHHBIN K YCIIOBHSIM OIBITa, OyIeT pa-
BEH
P,T
UNH3 = GNH3 . 22,4#
0
KonreHnTparius aMMruaka B OTHOCHTEIBHBIX MOJIbHBIX KOHIICHTPAILIUAX Oy/IeT paBHa:
- Ha BXoJie B abcopOep

UnH
3
YH = kMoib NHs/kmomb Bo3 .
Ly
- Ha BBIXOJIe U3 abcopbepa
Uy
YK = 0 kMoitb NHs/kMois Bo3 .
K

CpenHsisi IBHOKYILAS CHIla Mpoliecca
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B koopaunarax Y — X JIMHUS paBHOBECHS ISl CHCTEMBI: aMMHAYHO-BO3/IYIIIHASI CMECh — BOJIA —
kpuBas. Ho, Tak kKak KpUBH3HA JIMHUU PAaBHOBECHsS HEOONbINAs, TO CPEIHIOI JBIKYIIYIO CHIY
rpoiiecca NpUuOIMXKEHHO MOYKHO ONIPENeTUTh 10 ypaBHeHusM (9a) uiu (10a).

In Mﬂ
AYmin
rie  AYmax=YH— YpH AYmin = Yk — Ypk (cwm. puc. 10);

YPH — KOHIICHTpAIIUsl aMMHaKa B BO3/yXe, PaBHOBECHAsI C KOHIICHTpaIKell aMMHaKa B BOJC Ha
BBIXOj1e U3 abcopoOepa, kmoib NHs/kmoms Bo3 .

Yo = meXK
TP (P-mp) X,

W3 ypaBHeHust MmatepuanbHOTO Oananca (3) HaiiieM

X, =X, +—G(YHL_YK),

rie L — pacxon Bozpl, KMOJIB/C;
_ VePs
60-1000-18
VB — 00beMHAsE CKOPOCTH BOJIBL, JI/MUH (M3MEPSIETCSI PEOMETPOM 4);
pB — TIIOTHOCTD BOJIbI PH TEMIIEPAType OMBITA, KI/MS;
mpyx = 277 xlla npu t = 20 °C;
Mpx = 295 kIla mpu t = 25 °C;
mpyx = 320 xIla npu t = 30 °C;
Ypx — KOHLIEHTpAllMs aMMHaKa B BO3/lyXe, paBHOBECHAs C KOHIIEHTpaluell aMMuaka B BOJIe Ha
BXO0JIe B abcopOep.
ITpu Xu =0, Ypx = 0, Toraa AYmin = Yk.
[ToBepxHOCTH KOHTaKTa (pa3 MOXKeT OBITh MPHUHATA PABHOW BHYTPEHHEH IMOBEPXHOCTH abcopO-
LIUOHHOU TpyOKH
F=nrdl, M,
rae d = 12 MM — BHyTpeHHU# quameTp abcopOIOHHON TpyOKH;
| =300 mm — 1mrHa aOCOPOIIMOHHON TPYOKH.
st onpenenenus ko3¢pueHToB 4 U N ypaBHeHUe (24) MpeaCcTaBUM B BUJIE
lgKy = n lgwy + IgA,
IJie @y — CpeliHss CKOPOCTh ra30Boi cMecu B abcopbepe, M/c

Vv
w, = CP
f
P,T
Vep =G+ Yep)-22,4- 0
P-T
Y, +Y
Yep = : :
2
r-d?
f =
4
3areM BBIYMCISAIOTCA Jorapudmbl cKOpocTel ra3oBoil cMecu B abcopOepe u K03 (PHHUIMEHTOB

MaccomnepeaayH.
Pesynbrathl pacuera Ky, wy, IgKy u lgwy cBoasiTes B Tabdm. 7.
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Ta0muma 7

wy YH Y | Gun | G Yek | YpH | AYH | AYk | AYcp | f Ky |lgwy | IgKy

I[To mony4yeHHbIM 3HaYeHUAM [gwy U IgKy cTporM rpaduk .

fg KI*' i

[gew

¥

lg4

Puc. 13

OTpe30K, OTCEeKaeMbIi MPSIMOI Ha OCH KOOPJMHAT, JaeT 3HadyeHue |gA, a TaHreHe yriia HaKJIOHa
NPsIMOM — MOKa3aTeNb CTEIIEHH N.

Copaepxanue oTyeTa

L{enb paboTHLI.

Cxema yCcTaHOBKHM €O crelu(ukanue.
3aganue.

[TompoOHEIA pacyeT onpenensieMbIX BEITNIHH.
Tabmuie 6 1 7.

I'paduk 3aBuCUMOCTH.

Pacuet ko3¢ ¢unenton A u n.

AHayu3 MoJy4YeHHbIX PE3yJIbTaTOB.

O N akowdE

KoHTtponbHbIE BOITPOCHI

B uem 3axmrouaetcst mporiecc abcopOrun?
Uro siBIIsIeTCS IBYDKYIIEH CHIION TIporiecca abcopOmm?

A

Kak paccuntath cpeHIOI IBIKYIIYIO CHITY TIporiecca B abcopbepe?
4. Or 4Jero 3aBUCHT paBHOBecHe Tporiecca abcopoumu? Kakum 3akoHoM

ONUCHIBAETCS paBHOBECUE?
5. Tlouemy mpu abcopOumy aMMHaK MEPEXOIUT U3 Ta30BOM (ha3bl B

JKAIKOCTH?
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6. Kakoiil ¢puznueckuii CMbICT UMEET TOUKa Ha paboueit TuHUN?
7. Yrto mpoucxoauT ¢ Ko3QPHUINEHTOM Macconepeaun Ipy YBETHUCHUH

CKOpPOCTH Ta30BOi cMecu?
8. dwusnueckuii cMbIca KO3GHUITMEHTa MacCconpeaadn?

7.4. CooTBeTcTBHE 0A/1JIBHOM HIKAJIbI OLIEHOK M YPOBHel copMHPOBAHHBIX KOMIIETEHIIUI

YpoBenb chopmu-
POBaHHBIX KOMIIE- Ornenka [osicaennst
TEHIUH

Teoperndeckoe coieprkaHHe Kypca OCBOCHO IIOJI-
HOCTBIO, BCE MPEAYCMOTPEHHBIE MPOrpaMMON OO0Yy4eHUS
y4eOHbIE 3a/JaHHsI BBITIOJTHEHBI.

OOyuaromuiicss ~ I€MOHCTPHPYET  CHOCOOHOCTH
OCYILECTBIISATh SKCIIEPUMEHTAIILHBIC HCCIIEJOBAHUS U UC-
IBITAHUS 110 3aIaHHOM METOJMKE, MPOBOIUTH HAOIIOZIE-
HUS ¥ M3MEPEHHs C Y4eTOM TpeOOBAaHWH TEXHUKH Oe€3-
OIIACHOCTH, MCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEH-
HOHAYYHBIX JUCIHIUIMH B NMPO()ECCHOHAIBLHOU AEATeNb-
HOCTH, TIPUMEHSTh METOJIbI MaTeMaTH4YeCKOro aHaIu3a U
MOJICIIMPOBAHMS, TEOPETHUECKOTO M AKCIEPUMEHTAIBHO-
IO UCCJIE0BaHMS, IPOBOJAUTE PACYETHI C UCIOIb30BaHH-
€M SKCIIEPUMEHTAIBFHBIX M CIPABOYHBIX IAHHBIX; OIpe-
JEeTSTh XapaKTep ABMKCHUS KUAKOCTEH M ra3oB; OCHOB-
HBIE XapPAKTEPUCTUKH MPOIECCOB TEIUIO- M Macconepea-
Y{; Ha BHICOKOM YPOBHE BIIaJIe€T HaBBIKAMH OCYILECTB-
JICHUSI TEXHOJIOTMYECKOTO Ipollecca B COOTBETCTBHH C
pErIaMeHTOM M HCIIOJIb30BAaHUSI TEXHUYECKUX CpPEICTB
JUISL KOHTPOJIS TTapaMeTPOB TEXHOJIOTHUECKOT O MpoIiecca,
paccuMThIBaTh MapamMeTpbl M BBIOMpATh anmapaTypy Uis
KOHKPETHOTO XUMHUKO-TEXHOJIOTHIECKOTO TpOoIIecca.

Bricokuit OTJINYHO

Teoperudeckoe copepikaHue Kypca OCBOCHO TIOJI-
HOCTBIO, BCE MPEAYCMOTPEHHBIE MPOrpaMMOil O00yueHus
y‘-Ie6HI)Ie 3alaHUA BBIIIOJIHEHBI C HE3HAYUTCJIIBHBIMHU 3a-
MEYaHUSIMH.

OOyuarommiicsi crmocoOeH OCYIIECTBIATh IKCIEPH-
MEHTAJIbHBIE UCCIIEJIOBAHMS M UCIBITAHUS IO 3aJaHHON
MCTOOHUKE, MPOBOINUTH Ha6J'IIOI[eHI/I$[ U U3MCPCHUA C y4eC-
TOM TpeOOBaHUN TEXHUKHU OE30MACHOCTH, UCIIONIB30BATh
bazoBrrii Xopomo OCHOBHBIC 3aKOHbI €CTCCTBCHHOHAYYHBLIX AIHUCHUIIIIMH B
npoecCHOHANBHON NIeATENHHOCTH, MPUMEHSITh METOIbI
MaTEeMaTHYECKOTO aHAJI3a W MOJCIUPOBAHUS, TCOPETH-
YEeCKOr0 M JKCIIEPUMEHTAILHOTO UCCIIECOBAHMSI, TPOBO-
JTUTh OOOCHOBAaHHBIN BHIOOp ammapaTypsl JUIsi KOHKPET-
HOTO XHMHKO-TEXHOJOTHYECKOTO TIpoIlecca, BIaieeT
HaBbIKaMU OCYIICCTBIIATH TEXHOJIOTMUECKUN mponecc B
COOTBETCTBUU C PETJIAMEHTOM M HCIIOJIH30BaTh TEXHUYE-
CKHE CpEeJICTBA JUII M3MEPEHHsI OCHOBHBIX ITApaMETPOB
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YposeHns chopmu-
POBaHHBIX KOMIIE- Orenka [Nosicnenus
TEHUUH

TEXHOJIOTMYECKOr0 IPOLECCa, PACCUUTHIBATH ITapaMETpPhl
U BbIOMpaTh anmapaTypy Uil KOHKPETHOIO XHMHKO-
TEXHOJIOTMYECKOTr0 IIpoLecca.

Teopernueckoe coaep)aHUE Kypca OCBOCHO 4a-
CTUYHO, OOJIBIIMHCTBO IPEIyCMOTPEHHBIX MPOrpPaMMOM
00y4eHUs y4eOHBIX 3aJJaHUI BBIIOJHEHO, B HUX UMEIOTCS
OIIINOKH.

OOyyaromuiics MOXET IOJA PYKOBOACTBOM OCY-
IIECTBIIATh SKCIICPUMEHTAIBHBIC UCCIICIOBAHHUS U HCIIbI-
yIOBJICTBOPHU- | TAHHSI 110 33JAHHONH METOUKE, IPOBOJAUTH HAOIOICHUS 1

TEJILHO U3MEPEHUS C YYETOM TPEeOOBAHMI TEXHUKH 0€30IaCHOCTH
MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUIUIMH B TPO(ECCHOHATIBLHOM JeATeIbHOCTH, IPH-
MEHSTh METO/Bl MATEMAaTHICCKOTO aHAIHM3a U MOJICIIUPO-
BaHHUs, TCOPETHYCCKOTO M IKCIEPUMEHTAIBLHOTO HCCIIe-
JIOBAHWSI, IIPOBOJIUTh PACUETHI C UCITOJIb30BAHUEM JKCIIC-
PUMCHTAJIbHBIX U CIIPABOYHBIX JAHHBIX.

[Toporossiii

TeopeTnueckoe cojep:kaHue Kypca HE OCBOEHO,
OOJBIIMHCTBO MPELYCMOTPEHHBIX TPOrPaMMOM 00yUYEeHHS
y4eOHBIX 3a7aHuil MO0 HE BBIIOJIHEHBI, JTHOO COlepKaT
rpyObie OmMOKH; TOMOTHUTENbHAS CaMOCTOsITeNIbHAS pa-
00Ta HaJ MaTrepuajoM He IpHUBeia K KakoMy-JIHOO 3Ha-
YUTEIFHOMY IOBBIIICHUIO KAa4eCTBA BBINOJHEHUSA Y4eO-
HBIX 3aJIaHU.

OOyyaromuiicst He CIIOCOOCH OCYIIECTBISAThH IKCIIe-
PUMEHTAJIbHBIC UCCIIEIOBAHHS U UCTIBITAHUS 110 33aHHOM
METOAMKE, IPOBOJIUTH HAONIOICHUSI U U3MEPEHUs C yde-
TOM TpeOOBaHMI TEXHHWKH O€301TacHOCTH, HE 3HAET OcC-
HEYJIOBJICTBO- | HOBHbIE 3aKOHBl €CTECTBEHHOHAYYHBIX JMCLUIUIMH B

PUTETBHO poeCCHOHATILHOM IEATEIbHOCTH, HE MOKET IIPUMEHS T
METOJIbl MAaTeMaTHYEeCKOTO0 aHalu3a W MOJAEITUPOBAHUS,
TEOPETUYECKOTO M DKCIIEPHUMEHTAILHOTO HCCIIEI0BaHUS,
NPOBOJUTH  pacueTbl C MCIOJIb30BAaHUEM SKCIEPUMEH-
TAJIBHBIX U CIIPABOYHBIX JaHHBIX; HE BJIAJICET HABBIKAMH
OCYILECTBIIATh TEXHOJIOTUYECKUN MpOIEcC B COOTBET-
CTBHH C PETJIAMEHTOM M HE YMEET HCIIOJIb30BaTh TEXHU-
YeCKHUEe CPEeACTBa JJIsi U3MEPEHHUs] OCHOBHBIX MapamMeTpoB
TEXHOJIOTUYECKUX IMPOIECCOB, PACCUUTHIBATH MapaMETPhI
U BBIOMpaTh amnmapaTypy Il KOHKPETHOTO XHMHKO-
TEXHOJIOTUIECKOTO MpoIecca.

Huskuit

8. MeToau4yeckue yKa3aHusi JJIsl CAMOCTOSITEIbHON paGoThl 00y4arouXcst

CamocrosTenbHas paboTa CHocoOCTBYET 3aKPEIUICHHIO HAaBBIKOB paboThl ¢ y4eOHOH U
HAY4YHOH JINTEpaTypOH, OCMBICIIEHUIO U 3aKPEIICHHIO TEOPETHUYECKOr0 MaTepuala Mo YMEHUIO
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apryMEeHTHPOBAHO MpejiaraTh 0e30macHble XMMUYECKHE TEXHOJIOTUH, BKIIOYasi 000CHOBaHHBIN
BBIOOp METOJZla M ammaparypHOro oopmiieHHss KOHKPETHOTO XHMHUKO-TEXHOJIOTHYECKOTO IPO-
1ecca, yuuT ooOpadaTeiBaTh U HHTEPIPETUPOBATH IKCIIEPUMEHTANIbHBIEC TAHHBIE.
CamocrosTenbHas paboTa BBITOTHSIETCS BO BHEAYyIUTOPHOE (ayAUTOPHOE) BpeMs I10 3aj1a-
HUIO U IIPU METOJAMYECKOM PYKOBOJICTBE MpenoiaBaresisi, HO 6€3 ero HemocpeACTBEHHOIO yua-
CcTUs (TP YaCTUYHOM HEMOCPEACTBEHHOM YYacTHM IPENOJAaBaTelNlsl, OCTABJIAIOIIEM BEIYIIYIO
POJIb B KOHTPOJIE 32 pa0OTOM CTYJEHTOB).
Dopmbl camocmoamenvHol pabomul 6akanaBpoB pazHooOpa3Hbl. OHU BKIIIOYAIOT B ce0s:

- 3HAaKOMCTBO C H3yY€HHE U CHCTEMaTHU3alUI0 O(PULUAIBHBIX TOCYAApCTBEHHBIX
JIOKYMEHTOB: 3aKOHOB, IIOCTAHOBJIEHUH, YKa30B, HOPMaTUBHO-UHCTPYKIIMOHHBIX U CIIPABOYHBIX
MaTepHaJIOB C UCIOJIb30BaHUEM HMH(OPMAIIMOHHO-TIOUCKOBBIX cucTeM «KoHcynbranT Ilmrocy,
«Il"apanT», rnobanpHol cetn «HTEpHETY

- u3y4yeHHe y4eOHOU, HayYHOH M METOJMYECKON JINTEepaTyphl, MAaTEPUAIOB TIEPUOTH-
YECKUX W3aHUH C IPUBJICYEHUEM 3JIEKTPOHHBIX CPEICTB O(PUIMATBHOM, CTATUCTUYECKOMN, TePUON-
YeCKOH 1 Hay4HOU MH(pOpMAIINY;

B npouecce usydenus aucuuiusl «lIpomecchl v anmnaparbl XUMAYECKOW TEXHOJIOTUN

HanpasyieHus 18.03.01 «Xumuueckasi TEXHOJIOTUS» OCHOBHbIMU 8UOAMU CAMOCMOSI-

menbHoU pabomsl SIBISIOTCS:

0 MOJATrOTOBKA K ayAUTOPHBIM 3aHATHSAM (JIEKIHSM, NMPAKTHUYECKUM U JabopaTop-
HBIM 3aHSATHSIM) U BBIIIOJHEHUE COOTBETCTBYIOLIMX 3a/1aHU;

0 caMocCTOsITeNbHas padboTa HaJl OTJEIbHBIMU TEMaMU Y4€OHOM TUCHUIUIMHBI B COOT-
BETCTBUHU C YU€OHO-TEMAaTHUECKUM ILJIAHOM;

0 BBIIIOJIHEHHME TECTOBBIX 3a/1aHMI;

0 [IOATOTOBKA K DK3aMEHY, 3a4€Ty C OLIEHKOM.

CamocTosTEeIbHOE BBIIIOIHEHUE MeCho8blX 3a0anuti IO BCEM pa3zienaM JUCIUIUTIHHBI chop-
MUpoBaHbI B poH e orieHouHbIX cpencts (POC)
JlaHHBIE TECTBI MOT'YT UCIOJIL30BATHCA:

— 0OakasaBpamMu Mpu MOJATOTOBKE K SK3aMeHY B (hopMe CaMOIIPOBEPKU 3HAHUK;

—  IpernojaaBaTesiMU Ui IPOBEPKU 3HAHUM B KauecTBE (POPMBbI IPOMEKYTOYHOTO KOH-
TpOJIs Ha TAOOPAaTOPHBIX U JIGKIIMOHHBIX 3aHATHSAX;

— Ui IPOBEPKU OCTATOYHBIX 3HaHUHN OakanaBpoB, U3yUYMBLINX JaHHBIN KypC.

TecroBble 3a/1aHusl PaCCUMTaHbI HA CAMOCTOATENbHYIO paboTy 0€3 HUCIOIb30BaHUS BCIIOMO-
rarelibHbIX MaTeprasaoB. To ecTh MpHU MX BBIOJHEHUH HE CIIEYET MOIb30BaThesl yueOHOU U APYTH-
MU BUJAMU JIMTEPATYPBHI.

J11s1 BBINIOJTHEHUS] TECTOBOTO 3aJIaHus, IIPEXK/IE BCETO, CeyeT BHUMATEIbHO MPOYUTATh T10-
cTaBJIeHHBIN Bonpoc. [locie 03HaKOMIIEHHs C BOIPOCOM CIIEAYET NMPHUCTYINATh K MPOUYTEHUIO Mpe-
JaraeMbIX BapuaHToB oTBeTa. Heo0xonmmMo mpounTars Bce BApHAHThI U B KQUECTBE OTBETA CIETYET
BBIOpaTh nHIEKC (OyKBEHHOE 0003HaYEHHE), COOTBETCTBYIOIINI PAaBUIbHOMY OTBETY.

Ha BbInonHeHue Tecta 0TBOAUTCS OrpaHueHHOE BpeMsi. OHO MOKET BapbUpPOBATHCS B 3aBH-
CHUMOCTH OT YPOBHSI TECTUPYEMBIX, CJIOXKHOCTH U 00beMa TecTa. Kak mpaBuiio, BpeMsi BBIIOIHEHUS
TECTOBOTO 3aIaHUs orpenensiercs n3 pacuera 120 cekyH/ Ha OMH BOMPOC.

ConeprkaHue TECTOB IO JTUCIHITIIMHE OPUEHTUPOBAHO Ha MOJrOTOBKY OakaiaBpoOB IO OC-
HOBHBIM BOIIpOCaM Kypca. YpOBEHb BBINIOJIHEHUSI TE€CTa MO3BOJISIET MPENOJIaBaTeNsIM CYyIUTh O
XOJIe CaMOCTOSITEIbHOM pabOThl 0aKaTaBpOB B MEKCECCHOHHBIN MEPHOJ U O CTENIEHU UX MOJro-
TOBKH K 9K3aMEHY.

Iloozomoeka Kk npakmuiyeckum pabomam.

BrinonHenne MHAMBUAYAIbHONW MPAaKTUYECKON pabOThl SBISETCS YacCThbIO CAMOCTOSTENb-
HOU paboThl 00yYaroIIerocss M MpeaycMaTpUBaeT UHANBHIYaJIbHYIO pabOTy CTYJIEHTOB C yuel-
HOM, TEXHUYECKON U CIIPABOYHOM JIMTEPATYPOU IO COOTBETCTBYIOIIMM pa3jiesiaM Kypca.
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Llenblo MPaKTHYECKUX 3aHITUN SBIISICTCS 3aKPEIICHUE MPAKTHYECKUX HABBIKOB, ITOJTyYCH-
HBIX Ha JICKIIMOHHBIX 3aHATHUSX, HAIIPABJICHHBIX Ha OMpE/e/IeHHEe OCHOBHBIX XapaKTEPHUCTUK TEX-
HOJIOTHYECKOTO 000PYI0BaHUs, BKIIOYAsl OMPE/Ie/ICHIEe OCHOBHBIX ra0apUTHBIX pa3MepoB aria-
para, ero TupaBINYECKOro COMPOTUBICHNUS, Y(PPEKTUBHOCTH OUUCTKH.

CTyIeHT BBITIOJHSACT MHIUBUIYAIbHOE 3aJ]aHNE TI0 BApUAHTY.

PykoBoauTens u3 uncia npenojaaBateneil kadeapsl OCYIIECTBISET TeKyIee PyKOBOCTBO,
KOTOPOE BKIIIOYAET: CHCTEMATUYCCKHE KOHCYJBTAIIMU C IENIbI0 OKa3aHWsl OpPTraHU3alMOHHON U
HAYYHO-METOJIMYECKOM MOMOIIH CTYIEHTY; KOHTPOJIb HaJl BBIMOJIHEHHEM pabOThl B yCTAHOBJICH-
HBIC CPOKH; IPOBEPKY COJIEpKaHUS U 0(DOPMIICHUS 3aBEPIICHHON PabOTHI.

[TpakTideckass paboTa BBIMOIHSACTCS OOYYAIOIIMMCS CaMOCTOSITEIBHO W JOJKHA OBIThH
npeJCcTaBIeHa K MPOBEPKE MPEIoIaBaTelIo 10 Hayalia SK3aMEeHAIMOHHOW CECCUU.

CryneHTbl, HE BBINOJIHUBIINE MPAKTHUYECKUE paboThl, K clave (3aueTa) 3K3aMeHa He J10-
nyckarrcs. Pabora jgomkHa ObITH aKKypaTHO OQOpMIICHA B MEYaTHOM WJIM MHUCHBMEHHOM BHUJIC,
yo0OHa /1715l IPOBEPKHU U XPAHECHUSI.

9. Ilepeyenb NHGPOPMANMOHHBIX TEXHOJIOTHIi, HCIOJIb3YyeMbIX
NPH OCYLIEeCTBJIEHUH 00pPa30BaTeJIbHOI0 NpoLecca no AUCHHUIINHE

Jis ycnemHoro OBNAfCHHUS JUCUUIUIMHOW HCTIONB3YIOTCS Cleayromue HH(popMamm-
OHHBIE TEXHOJIOTUU O0yUCHUS:

e [lpu mnpoBeneHMH JEKIHUI MCIONB3YIOTCS IPE3EHTAUU MaTepuaja B IPOrpaMme
Microsoft Office (PowerPoint), Beixom Ha npoQeCCHOHATIBHBIC CAMTHI, HCIIOJb30BAHHE
BUJICOMATEPHUAIIOB PA3IMYHbIX HHTEPHET-PECYPCOB.

¢ JlaGoparopHble 3aHATHSA MO JIUCHUIUIMHE TPOBOIATCA B CHEIUAIU3UPOBAHHOU
y4eOHOI ayIUTOPHUH.

JlaGoparopHble 3aHATHUS TO AMCLUUIUIMHE MPOBOASTCS C HCIOJIB30BAHUEM DPA3IUYHOTO
1abopaToOpHOTO 000pYNOBaHMSA, a TaKKe Ha Ja0OpaTOPHBIX CTEHAAX-yCTaHOBKax. Ha 3aHsaTuu
oOydaromuecss U3y4aroT (PU3UKO-XUMHUUYECKYIO0 CYIIHOCTh TEXHOJOTHYECKHX MPOIECCOB, KOH-
CTPYKLIMH U TEXHHKY OOCIy>KMBaHMsSI XMMUYECKOM ammapaTypbl, ONPEIENSIOT €€ BaKHEUIINe
XapaKTePUCTUKH, ONPEAEISIOT (PAKTOPHI, BIUSIOIINE HA TPOU3BOAUTEIEHOCTh M S KOHOMUYHOCTh
YCTaHOBOK. Tax)kKe CTYJIEHThl 3HAKOMSTCSA C KOHTPOJbHO-U3MEPUTEIbHBIMU MPUOOpaMH, METO-
JTMKOW M3MepeHUs U 00pabOTKOM pe3ysIbTaTOB U3MEPEHUs, IPUOOPETaIOT HAaBBIKM HAYYHOTO UC-
CJIETOBaHMSL.

Ha npakTuueckux 3aHATHSX CTYAEHTHI OTpalOaThIBal0 HABBIKM OOOCHOBAHHOTO BhIOOpa
TEXHOJOTMYECKOr0 000pYyI0BaHUs, ONpPEAEICHUSI €r0 OCHOBHBIX Ta0apUTHBIX pa3MEpOB U TeX-
HUYECKUX XapaKTEPUCTHUK.

B npomecce wu3yueHus AMCUMIUIMHBI Y4YEOHBIMM LIEJSMHU  SBISAIOTCA IEPBUYHOE
BOCTIpHATHE Y4eOHOW HWH(POpPMALMU O TEOPETHUECKUX OCHOBaX M NPHUHIMIAX padoThl ¢
JOKyMEHTaMHu (KapTbl, IUIaHBI, CXEMBl, pPErjaMeHThl), €€ YCBOEHHE, 3allOMMHAHHE, a TaKXkKe
CTPYKTYpPUpPOBAaHUE TMOJYYEHHbIX 3HAaHUH W  pa3BUTHE HMHTEUIEKTYaJbHBIX YMEHHI,
OPUEHTUPOBAaHHBIX Ha CIIOCOOBI AESITENBHOCTH PENpOAYyKTUBHOTO Xapaktepa. llocpenctBom
UCITOJIb30BAaHUS ITUX WHTEJUIEKTYyalbHBIX YMEHHUI JOCTUraroTCsl y3HaBaHUE PaHee YCBOCHHOTO
MaTepuaia B HOBbIX CUTYallUsX, IPUMEHEHHE aOCTPAKTHOTO 3HAHUSI B KOHKPETHBIX CUTYalIUSX.

JUis TOCTHOXKEHUST ATUX Iesiel MCTOJb3YI0TCS B OCHOBHOM TPaJUIIMOHHBIE WH(pOpMa-
THUBHO-Pa3BUBAIOIINE TEXHOJIOTUN O0YUEHUS C YYETOM PA3IMYHOT0 COUYETAaHUs MACCUBHBIX (OpM
(JIexust, 1abopaTopHOE 3aHATHE, KOHCYIJIBTAIHs, CAMOCTOATENbHAs paboTa) U penpoTyKTUBHBIX
METOJI0B 00yueHusi (IIOBECTBOBATEIbHOE M3JI0OKEHUE YyuyeOHON MHOopMaluu, OObsICHUTEIHHO-
WITIOCTPATUBHOE H3JIOKEHHE) U JIAOOPATOPHO-MIPAKTUYECKUX METOJI0B 00yueHHs! (BBITOJTHEHHE
pacueTHO-rpaduIecKuX paboT, pacyeT XUMHUIECKOTO 000PYI0BAHHUS).
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YHuBepcuTeT 0o0ECIeYeH HEOOXOAWMBIM KOMILICKTOM JIMIIEH3MOHHOTO MPOTPAMMHOTO
o0ecrieyeHus:

®  CeMeliCTBO KOMMEPYECKHX OINEPalMOHHBIX cUCTeM cemericTBa Microsoft Windows;

e oducHsbIi maket npwioxenuit Microsoft Office;

e [porpamMMHas CHCTeMa JJIsi OOHAPYKECHUs TEKCTOBBIX 3aWMCTBOBAaHUI B YYCOHBIX U
Hay4HbIX paboTax « AHTuraruar.BY3»;

e BYX- U TpEXMEpHas CUCTEMa aBTOMATH3UPOBAHHOTO MPOCKTUPOBAHUS M UYCPUCHUS

AUutoCAD.

10. Onucanue MaTepuaJIbHO-TEXHHYECKOI 6a3bl, HEOOXOIMMOI JIJIs1 OCYLIeCTBJIEHUSA
00pa3oBaTeIbLHOIO Npolecca Mo TUCHUILIHHE

Peanuzanus yueOHOTO mpoliecca OCYIIECTBISETCS B CIIEHUAIBHBIX YY€OHBIX ayIUTOPHIX
YHMBEpCHUTETA JUIsl IPOBEJCHUS 3aHATUH JIGKLIMOHHOIO TUIIA, JJAOOPAaTOPHBIX 3aHATUH, rPyMIO-
BBIX U MHIUBHIYaJbHBIX KOHCYJBTAIMHA, TEKYIIEro KOHTPOJS U MPOMEKYTOYHOH aTTECTAIHH.
Bce ayauropun yKOMIUIEKTOBaHbI CIIEUAIN3UPOBAHHON MeOeNbi0 U TEXHUYECKUMHU CPECTBa-
MU 00ydYeHUs], CIIy’>KalllUMU ISl TIPEJICTaBIeHIs yueOHOM mHpopManun OOJBIION ayIuTOPHH.
ITpu HeoOxoaMMOCTH O0yHarOIIMMCS IpeuIaraloTcs Habopbl JEMOHCTPAlMOHHOTO 000py10Ba-
HUS ¥ Y4eOHO-HAIIISIIHBIX TOCOOMH, 00ecrieurBaroniie TeMaTHYECKUE UIUTFOCTPALIUH.

CamocrosrenbHas paboTa 00yyaroIMXCsl BBIIOIHACTCS B ClICLMATU3UPOBAHHOMN ayUTO-
puu, KoTopas obopyaoBaHa y4yeOHOM MeOenbio, KOMIBIOTEPHON TEXHUKOM € BO3MOXHOCTBIO
HOJKII0oUeHUs K ceTh «MHTepHeT» n o0ecrieyeHreM JOCTyIa B 3JEKTPOHHYI0 HH(POPMALMOHHO-
obpazoBarenbhyto cpeny YIJITY.

Ectb nomenienue uist XpaHeHust U NMpo(UIaKTUYECKOro 00CIyKMBaHUsL yueOHOro 000-
pyJIOBaHUSI.

TpeOoBaHusi K ayIUTOPUAM
HaunmenoBanme CIICIINAJIBHBIX HOMCH.[GHI/Iﬁ OCHaH.[eHHOCTL CIICIINAJIbHBIX HOMCH.[GHI/Iﬁ
n HOMGH.[@HI/Iﬁ JJIs CaMOCTOSITCIIEHOM pa60TLI )44 HOMeH.[eHI/Iﬁ JJIA CaMOCTOSITCIIEHOM paGOTLI

VYyeOHass ayauTopusi JJIsl NPOBEJIEHUS 3aHS-
TUI JIEKIMOHHOTO M CEMHHApCKOro THIIA,
[Tomenienue I JTEKIMOHHBIX 3aHATHH, | TPYNIIOBBIX M WHAWBHIYAIBHBIX KOHCYJIbTa-
IPYNIOBBIX W HHIMBHUIYaJbHBIX KOH- | I[MH, TEKYIIEro KOHTPOJS U MPOMEXKYTOUHOM
CyJbTaluil, TEKyLIed W MPOMEXYTOUY- | aTTECTAllUU: OCHAIlEHHAas CTOJaMH M ayIu-
HOM aTTecTalluu. TOPHBIMU CKaMbsSIMH, MEJIOBOM JOCKOI; mepe-
HOCHOE MYJbTUMEIUNHHOE 000pyIOBaHME
(HOYTOYK, KpaH, IPOEKTOP).

VYuebnas nabopartopust (JIaGoparopust mpo-
IIECCOB M allapaToB XUMHYECKOW TEXHOJO-
TUHM) JUIs TIPOBEACHMsS JTAaOOpPaTOPHBIX 3aHS-
TUH, OCHAaIlleHHas Ja0OpaTOPHBIMHM CTOJIAMHU
U CTYJBSIMH, CIEIYIOIIUM O00O0pYJOBAHUEM:
YCTaHOBKa MO HM3MEPEHHUI0 CONPOTUBICHUIN
TpyOONpPOBOJIOB, yCTaHOBKA MO (UIBTPOBA-
HUIO0, YCTAaHOBKA 110 OTCTaMBAaHUIO, YCTAHOBKA
M0 THUAPOJWHAMHKE KOJIOHH, YCTaHOBKA IIO
abcopOuMu, ycTaHOBKA JUIS M3y4YeHUs paboThI
IUKJIOHA U KUIISIIEro CJIOSl, YCTaHOBKA JUIS
U3yYeHUs] KMHETHKH CYIIKH, YCTaHOBKA JUIS
onpefieNieHusl JIeNpeccur, YCTaHOBKa JUIs
U3y4YeHUs Ipoliecca TeII000MeHa, Bechl Jia-
OopaTopHble TEXHHUYECKHE, BEChl aHAJUTHYE-

[Tomemenue nanst 1abOpaTOPHBIX 3aHs-
TUN
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CKHC

[Tomemienne ais MpakTUYECKUX 3aHs-
THH

VYuebHasg ayauropus Uil NpPOBEIEHHS 3aHs-
TUH JIEKLIMOHHOIO M CEMMHApPCKOIO THIIA,
IPYNIOBBIX U WHAMBHUIYAIBHBIX KOHCYJIbTa-
LA{, TEKYIEro KOHTPOJISL U MPOMEKYTOYHON
aTTeCTallUU: OCHAILlEHHAs CTOJaMM W ayJu-
TOPHBIMH CKaMbsIMH, MEJIOBOM JTOCKOM; IIepe-
HOCHOE  MyJIbTUMEAMHHOE 00O0pyAOBaHUE
(HOYTOYK, KpaH, MPOEKTOP).

[Tomemenuss ajist caMOCTOSTEILHON pa-
0OTEI

[Tomemenne A CaMOCTOSITENBHONH PaOOTHI
00y4aroIMXcs, OCHAILICHHOE CTOJIAMHU U CTy-
JbSIMU; KOMIIBIOTEPHOM TEXHHKOH C BO3MOXK-
HOCTBIO MOJKIIIOUYEHUs K ceTu «VHTepHeT» H
JIOCTYTIOM K 3JIEKTPOHHOW HMH(OPMAIIMOHHON
oOpa3zoBartenbHOil cpene YIJITY.

[Tomemenne 11t XpaHEHUS W MPOQH-
JAKTHYECKOTO OOCTYKHBAHUS YIeOHOTO
000opya0BaHUS

PaCXO,I[HBIC Mar€puaibl A1 pEMOHTA U 00-
CIIYy’)KUBaHUA TCXHUKHU.

Mecta ais XPpaHCHUA 060py,I[OBaHI/I$I, XHUMMH-
KaToB.
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