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1. O01mue moj10KeHu s

Jucnunmiauna «I[Ipouecchl U annmapaTbl XUMHUYECKOH TEXHOJOTHM» OTHOCUTCS K 005-
3aTe’abHONM yacTH 0a30Boro Oj0ka y4yeOHOro IjIaHa, BXOJSIIEro B COCTaB 00Opa3oBaTeIbHOMU
nporpammsl Beiciiero oopasoBanus 18.03.01 - Xumuueckas texnonorus (npoduib - Xumuye-
CKasl TEXHOJIOTUs TepepabOTKH PACTUTEIBHOTO ChIPh).

HopMmaTtuBHO-MeTonueckoi 6a3oit st pa3paboTku paboyeil mporpaMMbl y9eOHOM Juc-
nuruinHbl «IIporeccel n annapaTsl XUMHUYECKON TEXHOJIOTUM SIBIISIFOTCSL:

o @enepanbHblil 3ak0H «O0 oOpazoBanuu B Poccuiickoit denepaunn», yTBEp:KIASHHBIN
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

o Ilpuka3 Munobpuayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBep»AeHUU MOpSAKA
OpraHHu3ali U OCYIIECTBJICHUS OOpa30BaTEIbHOM AEATEILHOCTU MO 00pa30BaTENbHBIM IPO-
rpaMmaM BbICIIero 0oOpa3oBaHUsS - MporpaMmaM OakaiaBpHara, MporpaMmaM CIIEHUAINUTETa,
porpaMMaM MarucTparypsbl.

denepallbHBIN TOCYIApCTBEHHBIN 00pa30BaTeIbHBIA CTaHAAPT BBICHIIETO OOpa30BAHUS
(®I'OC BO) no nanpasnenuto noarotoBku 18.03.01 «Xumuueckast TexHOJIOTUs» (YpOBEHb Oa-
KaJlaBpHaT), YTBEPKIACHHBIN MpuKka3oM MuHHCTepcTBa oOpasoBanus u Hayku PO Nel005 ot 11
asrycra 2016 r.;

VY4eOHble MIaHbl 00pa30BaTENBHON MPOrpaMMbl BBICIIETO OOpa30BaHMs HAIpPaBICHUS
18.03.01 - Xumuueckas texHonorus (nmpoduis - [lonyuenue u nepepaboTka MaTepraioB Ha OC-
HOBE NMPHUPOJHBIX U CHHTETUYECKUX MOJIMMEPOB), TIOJArOTOBKM OaKaIaBpOB IO OYHOM M 3a0YHOM
dbopmam o0ydenusi, oqoOpeHubi YuensiM coBetoM YIJITY (mporokon Ne6 ot 20.06.2019) u
yTBepxeHHbIi pekropom YIJITY (27.08.2020).

O6yuenue no obpazoparenbHor 18.03.01 - Xumudeckas Texnonorus (npoduiib - Xumu-
YyecKast TEXHOJIOTHUS TepepabOoTKH PaCTUTEILHOTO CHIPhsI) OCYIECTBIISIETCS] HA PYCCKOM SI3BIKE.

2. IlepeyeHb MIAHUPYEMBIX Pe3y/JbTATOB 00y4eHUsl MO AUCHUILIUHE, COOTHECEHHbIX
¢ IVIAHUPYEMBIMH pe3yJIbTAaTAMH 0CBOCHHsI 00pa30BaTe/IbHOM MPOrPaMMbl

[InanupyeMbIMU pe3ynbTaTaMyd OOy4YeHUS MO JUCHUIUIMHE SBISIOTCA 3HAHUWSA, YMEHUS,
BIIAJICHUS U/WIIM OMBIT IEATEIbHOCTH, XapaKTEPU3YIOIIHE ITAIb/YPOBHH (POPMHUPOBAHUS KOMIIE-
TEHIUI 1 00ecreynBaroIINe JOCTHKEHHE TUIAHUPYEMbIX PE3yJbTaTOB OCBOCHHSI 00pa30BaTeNb-
HOM IIPOrpaMMBI B LIEJIOM.

Leab ocBOEHUST TUCHUIIMHBI - O3HAKOMIIEHHE 00yYaIOUINXCS C OCHOBAaMH KOHCTPYKITUI
XUMHUYECKOTO 000pY0BaHUA JJisi 00€CTIeueHUs TPOBEICHHS TEXHOJIOTMUECKOTo Tpoiiecca, Mpu-
BUTHE HABBIKOB BHITIOJHEHHS PACUYE€TOB, OCYIIECTBIEHUS DKCIEPUMEHTAIBHBIX UCCIEIOBAHUN 1
WCIIBITAaHUH TI0 33JJaHHON METOJIUKE, UCTIOJIb30BAHUS KPUTEPUATLHBIX 3aBUCUMOCTEHN B Mpoliecce
pelIeHus 3aa4 TeIIo- 1 MacCOOOMEHa MPHU BBIOOPE TEX WIIM WHBIX arperaros.

3agaun QM CHUININHBI:

- MpUOOpETeHNEe HEOOXOAUMBIX 3HAHUI MO OCHOBHBIM TEXHOJOTHYECKHM TpoIleccaM U 000-
PYIIOBAaHHUIO;

-OBJIaJICHHE METOJIaMU pacueTa MaTepUAIBbHOTO U TEIUIOBOTO 0ATAHCOB OCHOBHBIX XHUMHKO-
TEXHOJIOTHYECKHUX MPOIIECCOB;

- popMUpOBaHNE HABBIKOB BHITIOJHEHHS pacyeTa OCHOBHBIX arperaros, Mo cOOpy U aHAIU3Y
WH(OPMAITMOHHBIX UCXOHBIX JAHHBIX JUIS TPOSKTUPOBAHMS TEXHOJIOTHYECKUX YCTAHOBOK;

- MPOBEJICHUE aHATN3a TEXHOJIOTHUECKUX PEIICHUH, HAPABJICHHBIX HA OPTaHU3AIHIO KO-

JIOTHYECKH 0€30I1aCHOr0 U MaJIOOTXOIHOTO Mpoliecca,
- 00yueHune pa3paboTKe MPOEKTHOU U paboueil TEXHUYECKON JOKYMEHTAIUH.

IIponecc n3yyeHnsi AMCHMILVIMHBI HANIPaBJIeH Ha (DOPMHPOBaHHUE CJEAYIOIIHX 00IIe-
npogecCHOHATBHBIX KOMIIETEHLUH:



ITK-1 cnocoOHOCTH ¥ TOTOBHOCTH OCYIIECTBIIATH TEXHOJOTHUECKHUH MPOIECC B COOTBETCTBUU C
PETTIaMEHTOM U MCIIONIb30BaTh TEXHUYECKHUE CPENICTBA JJI U3MEPEHHS OCHOBHBIX I1apaMeTPOB
TEXHOJIOTMYECKOT0 IPOLECCa, CBOMCTB ChIPbs U MPOAYKIIMHU

B pe3yabrare uzydeHnusi AMCUUIJIMHBI 00YYAIO M CS JOJIKEH
3HATh: OCHOBHBIE TEXHOJIOIMYECKHE MPOLIECCHl U TEXHUYECKUE CPEICTBA KOHTPOJIS IapaMeT-
POB TEXHOJIOTUYECKUX TPOIECCOB, 0a30Bble 3aKOHOMEPHOCTHU THIPOMEXAHUYECKUX, TEIJIO- U
MaCCOOGMeHHBIX MIpOLECCCOB U MPUHIHUIIBI UX MOACIIMPOBAHUS, OCHOBBI paCUCTOB aIlllapaToB AJid
OCYIIIECTBIICHUSI 3TUX IPOLIECCOB, METO/IbI 00PAOOTKH M MHTEPHpPETAlH IKCIIEPUMEHTAIBHBIX
JAHHBIX
yMeTh: IIPUMEHATh METOJIbl MaTEMAaTUYECKOI'0 AHAIN3a U MOJCIMPOBAHUS, TEOPETUUECKOTIO U
SKCHCPUMCHTAJIBHOTO HCCICAOBAHUA, MPOBOJUTH PACUCTBI C HCIIOJB30BAHHUCM OSKCIICPHUMCH-
TaJbHBIX U CIIPABOYHBIX JIAHHBIX; MPOBOJUTH TEILIO- U MACCOOOMEHHBIE TEXHOJIOTHYECKUE TPO-
HOECChl; PpaCCUUTBIBATL IIapaMETpPbl H BI)I6I/IpaTI) amnmnaparypy 4ajdd KOHKPETHOI'O XHWMHKO-
TEXHOJIOTMYECKOr0 MPOLECCa, OCYIIECTBISITh U3MEHEHUE MapaMeTPOB TEXHOJIOIMYECKOro IMpo-
1ecca Ipyu U3MEHEHUH CBOWCTB ChIPBS;
BJIA/IETh. BJIQ/IETh HABBIKAMHU OCYILECTBIICHUSI TEXHOJIOTMYECKOTO IMpoliecca B COOTBETCTBUU C
PErIIaMCHTOM W HCIIOJIB30BAHUA TCXHUYCCKUX CPCACTB JII U3MCPCHHA OCHOBHBLIX ITApaMETPOB
TEXHOJIOTHYECKHUX MPOIECCOB, CBOMCTB CHIPbSl U TOTOBOM MPOIYKINH; MPAKTUYECKON paboThI ¢
THJIPOMEXaHUYECKUMHU, TEIIO- U MACCOOOMEHHBIMH alliapaTaMy ¢ y4eTOM TPeOOBaHUI TEXHUKH
0€30MacHOCTH; PacueTOB U OMpeEeNIeHUs] OCHOBHBIX MapaMeTPOB M KOJIUYECTBEHHBIX XapakTe-
PHUCTHK IPOLIECCOB.

3. MecTo AMCUMIIUHBI B CTPYKTYpe 00pa30BaTe/ibHOH NPOrpaMMbI

Jannast yqeOHasi TUCIMIUIMHA OTHOCHTCS K 00s3aTENbHBIM JUCIUIUIMHAM BapHATHBHOM
(6a30BOIt) yacTH, YyTO O3HayaeT (GopMHUpPOBaHUE B Mpolecce o0yyeHHs y OakanaBpa OCHOBHBIX
oOuienpogeccuoHaNbHbIX 3HAHUHM U KOMIIETEHIINH B paMKaxX BIOPaHHOTO MPOQUIISL.

OcBoeHne DaHHOW AMCUUIUIUHBI SBIISETCS HEOOXOIUMON OCHOBOM AJISi MOCIENYIOIEro
n3zydenus quctuminH OIIOIT u HanucaHus BeITYCKHOM KBaNM(PUKAIIMOHHON pabOTHI.

Hepeqeﬁb 06ecneuu6ai0u;ux, conymcemeyruux u obecnevyusaemvix OMCI/;LH’IJZMH

Ob6ecneunBaroniue ConyTcTBYIOIIHE O6ecnieurBaeMble
1 2 3 4
1. OO0m1as xuMU4ecKas [IpoekTHbIE U TEXHONIOTHYE- [IpownsBoacTBEHHAS MPAK-
TEXHOJIOTHSI ckue pacyersl Ha [[9BM TUKa (IpeIAUILIIOMHAsT)
2. [Ipon3BOACTBEHHAS MPAKTHKA | 3alllMTa BBITYCKHON KBaJIH-
10 TIOJTyYeHUIO TIpodeccro- (bUKaIMOHHON PabOTHI,
dusnueckass XUMus HaJbHBIX YMEHUH U OMbITA BKJIFOYAsi OJATOTOBKY K
poeCCHOHAIBHON JESATENb- | TPOLEIYpPEe 3alUTHI U TIPO-
HOCTHU HEAYypY 3alIUThI

VYkazaHHbIe CBSI3U AUCHUIUIMHBI JAIOT 00Y4aroIIeMycsi CHCTEMHOE MPEJICTaBICHHE O KOM-
IUIEKCE M3Y4aeMBIX TUCHMIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uro obOecneunBaeT Tpedyemblit
TEOPETUUECKHI YpOBEHb M MPAKTUYECKYI0 HAIPAaBJIEHHOCTh B CUCTeMe OOy4deHHs U Oyayuieit
JESATEIIbHOCTH BBIITYCKHHKA.

4. O0beM IMCUMILUIMHBI B 324eTHBIX eIMHUIAX ¢ YKA3aHHEM KOJMYeCTBA aKaJeMU4eCKNX
4acoB, BbIJI€JIEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4YaloluXcsi ¢ mpenojaaBareieM

5



(mo BUAAM y4yeOHBbIX 3aHATHI) U HA CAMOCTOATEJIbHYI0 padoTy o0y4yarommxcst

O06111as1 TPYJIOEMKOCTb JTUCHUATIIMHBI

By yueOHol paboThl

Bcero akageMu4ecKkux 4acoB

ouHas popMma

3aoyHas hopma

KonTakTHas pa6ora c npenojaaBartejaemM™: 86 34
nexmun (J1) 32 10
npaktuaeckue 3anstus (I13) 18 8
nabopaTtopHbie padoTs (JIP) 36 16
WHBIC BUIbI KOHTAKTHON paboThI
CamocTtosiTe1bHasA padoTa 00y4alOIIMXC: 166 218
M3y4eHUE TEOPETUIECKOTO Kypca 49 123
NOJIFOTOBKA K TEKYIIEMY KOHTPOJIO ol 52
KypcoBas paboTa (KypcoBOM ITPOEKT) 30 30
MOJTrOTOBKA K MPOMEKYTOUHOW aTTeCTalluU 36 13
By npomexyTo4HOI aTTecTallNuU: 3auer, 3auer,
IK3aMeH IK3aMeH
OO01mas TPy10eMKOCTh 71252 71252

*KoHTakTHast paboTa 00y4aromuxcs ¢ IpernojaBaresieM, B TOM YHCIIE ¢ IPUMEHEHHEM JIMCTaHIIMOHHBIX 00pa3oBa-
TENIBHBIX TEXHOJIOTHH, BKIIIOYAET 3aHATHS JIEKIMOHHOTO THIIA, U (MJIM) 3aHATHS CEMUHAPCKOT'O THUIIA, JaOOpaTopHbIe
3aHATHA, ¥ (WIM) TPYIIIOBBIC KOHCYJIbTAUH, U (HIN) HHIMBUIYAIBHYIO Pab0Ty 00ydJaroLIerocs ¢ npernojaBaTeieM,
a TaxKe aTTeCTALMOHHbBIC MCIBITAHHUS NMPOMEXKYTOYHOW arrecTannu. KoHTakTHas paboTa MOXXET BKIIOYATH WMHBIC
BUIBl Y4eOHOH NesITeNbHOCTH, NPEIyCMaTpPUBAOIINE TPYNIIOBYI0 M HHIUBUAYAIBHYIO paboOTy OO0y4aloluxcs ¢
npenoaaBaresieM. Yackl KOHTAaKTHOM padoThl ompexpenstorces: [lonoxkeHneM 00 OpraHH3allMd U NPOBEACHHH KOH-
TaKTHOH paboTHl IIPH pealu3ali 00pa3oBaTENbHBIX MPOrPaMM BBICIIETO 00pa3oBaHHs, YTBEPKICHHEIM YYeHBIM

coseroM YIJITY ot 25 deBpans 2020 roxa.




5. ConeprxkaHue TMCUUILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJEHHOI0 HA HUX KOJMYeCTBA aKaJleMHYeCKHX YaCOB
5.1. TpynoeMKocTh pa3iejioB JUCHHILINHBI

o4yHasi popma o0OyueHust

Ne | HaummeHnoBanue paznena Beero . | CamocTosTenbpHas
J 113 JIP KOHTaKTHOU
/I JTUCIUTUTAHBI pabora
paboTsI
1 | OcHOoBHBIE OHATHUSA U
3aKOHOMEPHOCTH Kypca
[POLIECCOB M ANIAPaToB 4 1 2 7 8
XUMHUYECKON TEXHOJIO-
run. ['uapasivka u ruf-
PaBJIMYECKUE MAIIIUHBI.
2 | T'mapomexaHuyeckue 6 3 8 17 18
MIPOIIECCHI U alllapaThl.
3 | Temmnosle mpouecchl U 6 6 5 18 30
anmnaparsl
4 | MaccooOMeHHBIE TMpO- 16 5 20 44 42
IIECCHI U aIapaThl
HToro no pasgenam: 32 18 36 86 100
[TpomexyTouHas arrectanus X X X 36
KypcoBas pabota (KypcoBoii i ) ) i 30
IIPOEKT)
Bcero 252
3a04yHas popmMa 00yueHust
No HaumenoBanue paznena S . | CamocTosTenbHast
J I13 JIP | KOHTaKTHOM
n/n JUCLUATUIAHBI pabora
paboThI
1 | OcHOBHBIC IOHATHS U 3a-
KOHOMEPHOCTH Kypca Ipo-
LIECCOB U alNapaTos Xu- 2 1 2 5 20
MHUYECKOU TEXHOJIOTHH.
['unpaBnuka v THIPaBIH-
YECKUE MAITUHBI
2 IM'uapomexanuveckue 2 2 4 8 20
MIPOIIECCHI U aIapaThl
3 | TemnoBble TpoOIECCH U 2 2 4 8 42
anmnapatsl
4 MaccooOMeHHBIE TIpOIIec- 4 3 6 13 93
CBI U aNmapaTsl
Hroro no paznenam: 10 8 16 34 175
ITpomexyTouHas aTTecTanus X X X X 13
KypcoBass paborta (KypcoBoit ) i ) ) 30
ITPOEKT)
Bcero 252




5.2. Conep:xanue 3aHATHH JIEKIITHOHHOTO THIIA

1. OcHOBHbBIE MOHATHS U 3AaKOHOMEPHOCTH Kypca MPOoIecCOB U ANNAPATOB XUMHUYeCKO
TexHoJorum. ['mapaBianka u ruipaBjaiuvyecKue MalluHbI.

1.1 Ilpeomem u 3a0auu Kypca.

[Ipenmer u 3agaum Kypca. Knaccudukanus ocHOBHBIX mporieccoB. OOImye IpUHIUITBI pacyue-
Ta MPOLIECCOB U anmapaToB. MaTepuaibHbI U SHEpreTHUecKuil Oananchl. J[BrxKyias cuna, cko-
POCTh U UHTEHCUBHOCTH Nporiecca. OCHOBHOE ypaBHEHUE Mpoliecca.

1.2 I'vopocmamuxa.

I'mnpocratuka. ['mapocraTuueckoe 1aBIeHUE U €r0 OCHOBHBIE CBOMCcTBa. OCHOBHOE ypaBHe-
Hue rugpocratuku. 3akoH Ilackansa. HexkoTopble yacTHbIE MPUIIOKEHHS] OCHOBHOIO ypaBHEHUS
TUIPOCTATUKH.

1.3 I'uopoounamuxa.

I'mpponnnamuka. [ToHSITHE BA3KOCTH KUIKOCTH, MTHOBEHHOM M CPEAHEN CKOPOCTH, Pacxoaa
KUJKOCTU. YpaBHEHHUE pacxoja U HEPa3phIBHOCTU MOTOKA B MHTErpaibHoi dopme. OnbiT Peii-
HOJIbJICa. XapaKTEepUCTUKA PEKUMOB JBHXKEHUS kuakocteil. Kpurepuii PeiiHonbiaca u ero ¢u-
3UYECKUI CMBICIL.

VYpaBHeHue bepHyum sl uaeanbHOW M PEabHOM KUAKOCTH. [ 'MIpaBiInyecKue CONpOTUB-
JeHus B TpyOonpoBoiax. PexxuMel TpeHUs )KuAKOCTeH. MeCTHbIE COMPOTHUBIICHHUS.

1.4 OcHoswt meopuu nododus.

OcHoBbl Teopun noao6us. PuU3MYecKkoe U MaTeMaTUYeckoe MOJEIHpOBaHUE. YCIOBUA U
TEOpPEMBI 11000USI.

O6pabotka nuddepennmanbHoro ypaBHeHus nBrkeHuss HaBbe-CTokca MeTogaMu TeOpuu
noo6usi. OCHOBHBIE KPUTEPHH THIPOANHAMHYECKOTO OO0 U UX (PU3NIECKHIA CMBICIL.

I'mppaBnuueckne MalMHBIL AJIs EPEMEIIECHUS )KUJIKOCTEM, CXKAaTUA U MEPEMEILEHUS Ta30B.
Hacocsl. OcHoBHBIE apameTpsl HacocoB. KoHcTpykiuu HacocoB. KaBuTanusi.

KomnpeccopHble MalIuHbL. Y CTPOMCTBO BEHTWISITOPOB U KoMIpeccopoB. IlapannensHoe u no-
CJIEI0BATEIILHOE COCIMHEHHUE TUAPOMAIIH.
['unpaBnuyeckue MaluHbI

2. 'mapoMexaHu4YecKue NPOLeCcChl U annaparhl.

2.1 Pa3zoenenue HeoOHOPOOHbBIX cucmem

[TonsiTne HEOqHOPOAHOU cHCcTeMBl. PU3MYECKUE OCHOBBI pa3/IeIeHUsI HEOAHOPOIHBIX CH-
CTEM IOJ IEUCTBUEM CHJIBI TsKECTH. CKOPOCTh OCAKIEHUS B YCTAHOBUBLIEMCS PEKUME. 3aKOH
Croxkca.

Merton JIsmenko. CtecHeHHOE ocaxaeHue. MaTepuanbHblii OanaHc mpolecca pasjerne-
HudA. KoHCTpyKIIMM OTCTOMHUKOB.

@uU3nYecKue OCHOBBI MOKPOM OYHMCTKHM ra3oB. KOHCTpyKIMM ammapaTtoB A MOKpPOHN
OYHCTKH.

dusnueckue OCHOBBI (puibTpoBanus. JBrwxkymias cwia ¢uiabrpoBanus. duddepennn-
anbHOE ypaBHeHHE QuiibTpoBaHus. KoHCTpyKIuu GUIbTpoB.

dusnuecKue OCHOBBI NPOLIECCa Pa3ACIICHUs] HEOAHOPOAHBIX CUCTEM IO JEHCTBUEM LIE€H-
TpoOeXHOM cuuibl. [IpuHIMI NeHCTBUS OTCTOMHBIX U (QHIBTPYIOIIUX LIEHTPUPYT, CEnapaTopoB.
dakTop pa3enaeHus U UHIEKC MPOU3BOAUTENBHOCTH. KOHCTPYKIIMY IIUKIIOHOB U LIEHTPUQYT.

®u3nuecKkrue OCHOBBI AEKTpoocaxaeHus. Pacuer ckopoctu snekrpoocaxkiaeHusd. KoH-
CTPYKIIMH 3JIEKTPO(UIBTPOB.

2.2 Ilces0oodcudiceHue u NHeBMOMpPAHCHOPM

I'mppoauHamuka 3€pHUCTBIX MaTepuasioB. ['uapoanHaMudeckas KapTUHA IICEBIO0KIKE-
Husl. OCHOBHBIE NMapaMeTphl KUIISIIETO C10s. ANIapaThl KUITSILEro CIOs.
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2.3 Ilepemewusanue 6 HcuOKUx cpeoax.

@duznyeckue OCHOBBI MEpeMENIMBaHUS B KUIKHX cpefaX. CrnocoObl nepeMennBaHusl.
KoHCTpyKIIMM MEXaHUYECKHUX MEMIAIOK. XapaKTepUCTUKa PEeKUMOB niepemernBanusd. [lonsatue
paboueli ¥ MyCKOBOW MOIIIHOCTH.

3. TensioBBI€ NPOLECCHI  ANNIAPATHI.

3.1 Qusuyeckue 0cHOBbI MENNOBBIX NPOYECCOS.

TennoBele npouecchl. [loHATHE TemIepaTypHOro IOJS U TEMIEPATypPHOIO I'PaJUEHTA.
®uznyeckue OCHOBBI IEPEHOCA TEIIOTHI MPOCTEHIIUMU CIIOCO0AMU: TEIUIONPOBOAHOCTHIO, KOH-
BEKLMEH, TEIUIOBBIM U3JIydeHHEM. TernoBoil 3akoH Dypee.

du3nyeckue OCHOBHI KOHBEKTUBHOIO TeruiooOMeHa. TeruiooTnaya. [[Buxkymias cuia u
ypaBHEHHE TEIUIOOTIa4uH. Y paBHEHHE KOHBEKTHUBHOTO TEIUIOOOMEHA B IBIXKYIIECUCS Cpejie.

OcHOBHbBIE KPUTEPHH TEIUIOBOTO MoaoOus. Temnoornadya mpu BBIHY)KIEHHOM U ecTe-
CTBEHHOM JIBUKEHUH TEIUIOHOCUTENS, KOHJEHCAIUY U KUIIEHUU.

duznyeckue OCHOBBI Terionepenayu. JBuxkyias cuja M ypaBHEHHE TEIIONEpeIadH.
Cxembl IBUKEHUS TeTuIoHOCUTeNNeH. TermoBbie 6aiaHCchl. XapaKTepUCTUKA OCHOBHBIX CITIOCOOOB
HarpeBaHus. KOHCTPYKIIMH TEIJI00OMEHHBIX annapaToB.

3.2 Buinapusanue.

®duznyeckue OCHOBBI BbiapuBaHus. CYIIHOCTh OJHOKOPITYCHOTO M MHOTOKOPIYCHOTO
BBINTAPUBAHUS. MaTepuaNbHbIA U TETJIOBOM OalaHCHl OHOKOPITYCHOTO BBITAPHBAHMS.

CxemMbl MHOTOKOPITYCHOTO BhIIApUBaHUA. TemmepaTypHble MOTEpU MPU BHINAPHUBAHUU.
[Tone3nast pa3HOCTH TEMIIEpaATyp, ONpPEIEICHHE ONTUMAIBHOIO YHCia KOPIYCOB MHOI'OKOPILYC-
HOM ycTaHoBkH. KoHCTpyKIIMK anmapaTtos.

4. MaccooOMeHHbIe TPOLeCChl H ANNAPAThI.

4.1 Qusuueckue 0CHOBbI MACCOOOMEHHBIX NPOYECCOS.

Knaccugukanus oCHOBHBIX MacCOOOMEHHBIX mporeccoB. Pu3ndeckre OCHOBBI MacCoIIe-
pellaun: OCHOBHBIE NMOHATUA U onpezeneHust. CrocoObl BhpakeHUs: KoHUeHTpauui ¢a3. OcHoB-
HBIE 3aKOHBI CTATUKH Maccornepeaayuu. J[uarpaMMbl paBHOBECHS.

OcHOBHbIE 3aKOHBI KHHETUKU Maccolepeiaul, MaTepHaIbHbIN OanaHc.

JIBmkymiasi cujia Maccomepefaud U ee pacuer. YpaBHEHHME Maccolepeadd, ajAuTHB-
HOCTh (pa30BbIX comnpoTuBieHui. udpdysnonnoe nogodbue. OnpeneneHne OCHOBHBIX pa3MepoB
MacCOOOMEHHBIX aIlaparoB.

4.2 Abcopoyus

dusnyeckue OCHOBbI abcopOuuu. MaTepuanbHbIi U TEMJIOBOM OanaHChl HacaJO4YHOTO
abcopbepa. BiusHue ynenbHOro pacxoja abcopbeHTta Ha rabapuTHbIe pa3Mmepsl anmnapara. Kon-
CTPYKLUHU PEKTU(PUKALNOHHBIX U aOCOPOLIMOHHBIX KOJIOHH.

4.3 Ilepezonxka.

®dusnyeckrue OCHOBBI NMeperoHKu. Cxembl MPOCTOM MEPErOHKU U MEPETOHKU C BOJSHBIM
napom, MaTepHajIbHbIN OanaHC U ONpe/ieleHne pacxo/ia napa Ha IeperoHKy.

HenpepriBHast u nepuogudeckast pektugukanus. Mexanusm B3auMoJeHCTBUS (DIerMbl U
napa Ha KOHTaKTHBIX YCTPOWCTBaxX KOJOHH. MaTepHaiabHBIA OajlaHC, MOCTpOeHHE pabouuXx Ju-
HUH, OIpeieJIeHHe TEeOPETUUECKOro U AEMCTBUTENBHOIO YKcia Tapeiaok. BnusHue ¢iaermMoBoro
quciaa Ha paboTy KOJIOHH.

4.4 Cywka.

dusnueckue ocHOBBI CymKd. CBOMCTBa BIaKHOTO BO3yXa, OCHOBHBIE MapaMeTpsl J-X
auarpamMmbl.  MaTepuanbHBIM U TETJIOBOW OallaHChl KOHBEKTUBHOM cymiku. KuHeTuka, IBHXKY-
mas CHjla 1 MeXaHU3M CyIIKH. M300paXkeHne mpoleccoB CyIIKU Ha J-X IuarpaMmme, omnpejaese-
HUE HEOOXOAMMOT0 KOJIMYECTBA BO3/1yXa U TEIIOTHI.

4.5 Ilpoyeccwvt maccoobmena ¢ ghuxcuposannoll epanuyeli pazoena gas.

[Tpomeccst MaccooOMeHa ¢ (pukcHpoBaHHOW TpaHHIEe pazaena ¢as3. AmcopOmus, HOH-
HbIE 0OMEH, SKCTparupoBaHUE U PACTBOPEHME, KPHCTAIIM3AIMsl, MeMOpaHHble npouecchl. O0-
11ast XapaKTepUCTHKA MPOLIecCOB U 00acTH npuMeHeHus. dusndeckre ocHOBBI afcopounu. Oc-
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HOBHBIC BHUJbI ITPOMBIIIJICHHBIX a[[COp6eHTOB U UX XapaKTCPUCTHKA. Cratuka u JUHaAMHUKa aj-
cop6rnu. KoHcTpyKIinu aacopOepoB: ¢ HETIOABUYKHBIM U TICEBO0KHKEHHBIM CIIOEM COpOEHTA.

5.3. Tembl 1 (pOPMBI 3aHATHII CEMHUHAPCKOI0 THIIA
VY4eOHbli MJIaHOM 110 TUCUMITIIMHE IPEAYCMOTPEHBI 1a00paTOpHble U MPaKTHYECKUE 3a-

HATUS
dopma 1po- KonunuecTBo akane-
Ne | HaummenoBanue pasjeiia JTUCHUATUTAHBI (MOTYJIIN) BEJICHHS BIESISEIDE BRIUO
AT OYHOE 3a04HOE
Paznen 1. 'mapaBivka ¥ ruipaBiInyecKue Maliu- 2 2
1 | BB (rema: 1.3 T'mppogwnamuka) OnpenencHue | gabopaTop-
TUAPABIMYECKUX COMPOTUBICHUNH TpPYyOONpoOBO- | Has pabora
JIOB
2 Pazpen 1. I'mppaBnuka U ruApaBIMdecKUe Mallu- | MPaKTHYe- 1 1
Hbl. (Tema: 1.3 T'uapoanHaMuka) ckas paboTa
Paznen 2. I'mapomexaHuyeckue Mporecchl U am- 2 -
3 | maparsL. (tema: 2.1 Pa3zneneHue HEOAHOPOIHBIX | jabopaTop-
cuctem) HMccnenoBaHue KHHETHKH OCQXKACHHS | Has paboTa
TBEPJBIX YaCTHUIl B BA3KOU Cpesie.
Paznen 2. I'mapomexaHuyeckue Mpouecchl U am- HDAKTHHE 1 -
4 | mapatbl.. (Tema: 2.1 Pa3znenenue HEOAHOPOIHBIX P
cKkas paborta
CHCTEM)
Paznen 2. 'mmpoMexaHWYeCKHe TPOIECCH U all- 2 2
5 | Taparhl (tema: 2.1 Pa3neneHme HEOMHOPOAHBIX | IlabopaTop-
cucrem) MccnenoBanue mporecca GpuiabTpoBaHus | Hasi paboTa
Ha dJIEMEHTE BaKyyM-QuiIbTpa.
Paznen 2. l'mnpoMexaHWYecKkne MPOIECCH U all- DaKTHHe 1 2
6 | mapartsl.. (Tema: 2.1 Pa3neneHue HEOAHOPOIHBIX P
ckast paborta
CHCTEM)
Paznen 2. 'mapomexaHuyeckre MpOLECCHl U am- 2 2
nabopatop-
7 | maparel. (Tema: 2.2 IlceBHOOXKMKEHUE U TTHEB- s DaGoTa
motpancnopt) MccnenoBanue paboThl IUKIOHA P
Paznen 2. l'mnpoMexaHWYecKkne MPOIECCH U all- 2 -
g | Tapatsl. (tema: 2.2 IlceBmookikeHue U MHEB- | JlabopaTop-
MoTpaHcropT) HMccnenoBanue THIAPOIUHAMUKH | Has paboTa
KHIISIIIETO CIOSI.
Pasnmen 2. I'mapoMexaHWdecKue MPOIECChl U arl- 1 -
MpaKTHYe-
9 | maparsl.. (Tema: 2.2 IlceBmooximkeHWE W TTHEB-
ckas paboTa
MOTPAHCIIOPT)
Paznen 3. TeroBble mporiecchl U ammaparsl (Te- 3 4
10 | M& 3.1. ®usnueckre OCHOBHI TEIUIOBBIX Ipoliec- | J1abopaTtop-
coB.) Ompenenenue koddduimeHTa Terionepe- | Has padota
Ja9 B KOXKYXOTPyOUaTOM TEMI000OMEHHUKE
Paznen 3. TeroBble mporiecchl U ammaparsl (Te- 3 2
MpaKTH4ie-
11 | ma: 3.1. ®u3nuyecKkue OCHOBBI TETIOBBIX MPOIIEC-
ckas pabota
COB.)
12 | Pa3nen 3. TeruoBele mporecchl U annapatsl (Te- | J1aboparop- 3 -
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dopma rpo- KonnuecTBO akazme-
Ne | HaummenoBanue pasjeiia TUCHUATUTAHBI (MOTYJIIN) BEJICHHS MR EE DS BEIT0
AT OYHOE 3209HOC
ma: 3.2. BemmapuBanue) OnpezencHue Temiepa- | Has pabora
TYPHBIX JENPECCUNA PACTBOPOB
13 Paznen 3. TemioBble MpoIEcCh U anmaparkl (Te- | NpaKkTHde- 3 -
ma: 3.2. BeinapuBanue) ckas pabota
Paznen 4. MaccooOMeHHBIE MPOIIECCHI U armapa- 4 3
Tol (Tema: 4.1. ®@usznyeckue OCHOBBI Maccoo0-
nabopaTop-
14 | meHHbIX mporeccoB) MccienoBaHue BIMSHUS Has paGora
CKOpOCTH ra3za B INICHOYHOM abcopOepe Ha BeJu- P
yuHYy K03 UIIMEHTa MaccoTiepeaadn
Paznen 4. MaccooOMeHHBIE TPOLIECCHl U arnmnapa- 2 3
MpaKTH4e-
15 | 1 (Tema: 4.1. dusnueckue OCHOBBI MaccO00-
cKkas paborta
MEHHBIX TIPOIIECCOB)
Paznen 4. MaccooOMeHHbIE MPOIECCHI U arapa- 4 -
16 | ™ (rema: 4.2. AGcopOuus) MccnenoBanue tua- | gabopaTop-
POJMHAMUYECKOTO pexrMa paboThl HACAJIOYHOW | Has paboTa
Y TapeabyaToON KOJOHHBI
Paznen 4. MaccooOMeHHbIE MPOLIECCHl U amliapa- | pacyeTHO- 4 -
17 | to1 (Tema: 4.3. Tleperonka) McciemoBanue pabo- | rpadudeckas
ThI PEKTH()PUKAIIMOHHON KOJIOHHBI. pabora
18 Paznen 4. MaccooOMeHHBIE MPOIIECCHI U almapa- | IpaKkThye- 2 -
oI (TeMa: 4.3. Ileperonka) cKkas pabora
Paznen 4. MaccooOMeHHBIE MTPOIIECCHI U ammapa- 4 3
nabopaTop-
19 | to (Tema: 4.4. Cymika.) MccnenoBanue KHHETUKH Has pabora
CYIIIKA B KOHBEKTHBHOMW CYIITUIIKE p
Paznen 4. MaccooOMeHHbIE IPOLIECCHI U ammapa- | pacyeTHO- 4 -
20 | o1 (Tema: 4.4. Cymka) [TocTpoenue quarpammebl | rpaduyeckas
Pam3una paborta
21 Paznen 4. MaccooOMeHHbBIE TPOIIECCHl U ammapa- | MpaKTH4e- 4 -
ol (Tema: 4.4. Cymika) ckasi paboTa
Hroro: 54 24
5.4 Jleraamu3anms caMOCTOATEIbHON PadoThI
No HaumenoBanue pasnena Bug camocrositenbHOM TpynoemMKocTb, yac
- JTUCIUIUTAHBI (MOJTYIIS) paboThI OYHas 3a04Has
Pazpen 1. I'mapaBnvika u ruipaBiu-
A AP AP IToaroroBka K TECTOBO-
yeckue MamuHbl. (Tema 1.2 T'napo-
1 My KOHTPOJIIO 4 10
CTaTHKA)
[ToaroroBka K KOJI0-
Pasnen 1. I'mppaBiuka u rugpaBiv- KBUYMY
2 | yeckue MamuHbl. (tema: 1.3 T'mapo- | mo remam 1abopaTOPHBIX 4 10
JTHHAMHUKA) paboT, MOATOTOBKA
K TECTOBOMY KOHTPOITIO
ITonroroBka Kk KOJIIO-
Pazpen 2. l'mapomexaHudeckue mpo-
KBHYMY
3 | mecchl u ammapatsl. (Tema: 2.1 Pasne- . 6 8
0 TeMe J1abopaTOpHOM
JICHUE HEOJHOPOIHBIX CHCTEM)
paboThI
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HanmenoBanue pasnena

Bun camocrosaTenbHOU

TpynoemMKocTb, yac

Ne
JMCLIUTUIAHBI (MOIYIIS) paboThI OYHast 3a04Has
Paznen 2. ['mppomexaHudeckue mpo-
IToaroroBka K T€CTOBO-
4 | mecchl u ammapatsl. (Tema: 2.1 Pazne- 6 6
MY KOHTPOJIIO
JICHHE HEOJJHOPOHBIX CHCTEM)
ITogroroska K KosuIO-
Paznen 2. I'mapomexaHuueckue mnpo- KBUYMY
5 | meccol u anmapatsl. (Tema: 2.2 Ilces- | mo Temam 1ab0paTOPHBIX 6 6
J00XKMKEHHE W TTHEBMOTPAHCIIOPT) paloT, HOArOTOBKa
K TECTOBOMY KOHTPOJIIO
ITonroToBka K KoJIo-
Paznen 3. TemnoBsie nponieccsl U amn- KBIVM
6 | maparel (Tema: 3.1. dusnyeckue oc- yMYy . 6 12
10 TeMe J1a0opaTOpHOit
HOBBI TEIJIOBBIX IPOIIECCOB. )
paboThI
Paznen 3. TemnoBsie npolieccsl U amn- IloxroroBka
7 | mapatsl (tema: 3.1. dusmueckue oc- K TECTOBOMY 11 15
HOBBI TEIJIOBBIX IPOIIECCOB.) KOHTPOJIIO
Paznen 3. TernoBele npoueccs! U amn- | [ToaroroBka k Komio-
g | maparbl (tema: 3.2. BeinapuBanue) KBUYMY 4 0
10 TeMe J1a0opaToOpHOii
paboOThI
Paznen 3. TemnoBsie npolieccsl U am- IloaroroBka
9 | mapatsl (Tema: 3.2. BeinapuBanue) K TECTOBOMY 9 15
KOHTPOJIIO
Paznen 4. MaccooOmennbie mporec- | [loaroroeka K Koyuio-
10 | ©vt 1 anmapatbl (rema: 4.1. ®usnye- KBUYMY 4 18
CKHE OCHOBBI MAaCCOOOMEHHBIX IpO- | IO TeMe J1abopaTOPHOM
IIECCOB) paboTHI
Paznen 4. MaccooOMeHHBIE TIpOILIEC-
IToaroroska
cbl M anmapatsl (Tema: 4.1. ®usnue-
11 K TECTOBOMY 6 12
CKHE€ OCHOBBI MacCOOOMEHHBIX IPO-
KOHTPOJIIO
1IECCOB)
Paznen 4. MaccooOMeHHBIE TIpOILIEC- [ToaroroBka
12 | cb1 u anmapatsl (Tema: 4.2. A6cop06- K TECTOBOMY 6 20
1HS1) KOHTPOJTIO
Paznen 4. Maccooomennble mpouec- | IloaroroBka k Komio-
cel 1 anmnapartsl (Tema: 4.3. Ileperon- KBUYMY
13 | ka) 10 TeMaM J1ab0pPaTOPHBIX 4 0
pabor
Paznen 4. MaccooOMeHHBIE TIpOIIEC- IToaroroBka
14 | cb1 u anmapatsl (Tema: 4.3. Ileperon- K TECTOBOMY 8 18
Ka) KOHTPOJIIO
Paznen 4. MaccooOmennble mporec- | [loaroroska k Kosuio-
15 | Cbl ¥ amnaparsl (Tema: 4.4. Cymika.) KBUYMY 6 0
10 TeMe J1a0opaTOpHOii
paboThl
Paznen 4. MaccooOMeHHBIE TIpOIIEC- [ToaroroBka
16 | cwl u anmapartsl (Tema: 4.4. Cymika.) K TECTOBOMY 8 20
KOHTPOJTIO
17 | Paszmen 4. MaccooOMeHHbIE Tpoliec- ITonroroska 2 5
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Ne HanmeHnoBanue pasnena Bug camocrositenbHOM TpynoemMKkocTb, yac
B JMCLIUTUIAHBI (MOIYIIS) paboThI OYHast 3a04yHast
cel U amnmapatsl (Tema: 4.5 Ilpomecchl K TECTOBOMY
MaccooOMeHa ¢ (PUKCUPOBAHHOM rpa- KOHTPOJTIO
HULIeH pazaena ¢as.)
18 KypcoBas pabora Brinonnenune kypcoBoi 30 30
paboThI
[ToaroroBka K MpoOMEXKYTOUYHOM N3ydeHue neKIMoHHOTO
19 | aTTecTalmH Marepuana, JIMTeparyp- 36 13
HBIX UCTOYHUKOB B COOT-
BETCTBHM C TEMATUKOMN
Hroro: 166 218
6. IlepeyeHb yueOHO-MeTOAUYECKOT0 O0ecneyeH sl M0 TUCIUTLINHE
OcHOBHAas1 U IONOJTHUTEIbHAS JUTEPATYPa
11\/?1 ABTOp, HAUMEHOBaHUE I;IOaIILJEj{_ [Tpumeuanue
OcHoBHasi yueOHasi 1uTEPaATYpa
1 | [Ipomeccel u ammaparbl XUMHUYECKOM TexHosoruu. OOmui
Kypc : yueOHuK : B 2 kuurax / B. I'. Ainmreitn, M. K. 3axa-
pos, I'. A. Hocos [u ap.] ; mox penakmueit B. I'. AitHmreiina. TToTHOTEKCTORLII
— 8-e u3n., crep. — Cankrt-IlerepOypr : Jlaws, [0. 1.]. — 0019 | AocTyn mpu BxORE
Kawmra 1 : Kaura 1 — 2019. — 916 c¢. — ISBN 978-5-8114- TIO JIOTUHY U 11a-
2975-2. — Tekcrt : »nexTpoHHbIH /  JlaHb 3JIEKTPOHHO- pommo*
OoubaroTevHast cUCTeMa. — URL:
https://e.lanbook.com/book/111193— TekcT: 2JIeKTPOHHBIN.
2 | IIpomeccel m ammaparbl XHUMHYECKOW TexHOJOTHU. OOmuit
Kypc : yueOHuK : B 2 kuurax / B. I'. Ainmreitn, M. K. 3axa-
pos, I'. A. HocoB [u ap.] ; mox penakiueit B. I'. AitHmreiina.
— 8-e¢ m3n., crep. — Cankr-IlerepOypr : Jlans, [0. T.]. — HonmoTexcToBLId
Knura 2 : Knura 2 — 2019. — 876 ¢. — ISBN 978-5-8114- | 2019 | 70710 A 207
2975-2. — Texkcr : onexTpoHHbIH /  JlaHb 3IIEKTPOHHO- pomg*
OoubaroTevHast cUCTeMa. — URL:
https://e.lanbook.com/book/111194 — Pexxum noctyma: st
ABTOPH3. TIOJIb30BATEIICH.
3 | Beaepuuxosa, M. WM. OcHoBHbIE NpoLECCH U anmapaTbl XH-
MHUYECKON TEXHOJIOTUU B BUJIE JOTHKO-CTPYKTYPHBIX cXeM. B
nByx kaurax. Kaura 2. MaccooOMeHHBIE TTPOIECCHI | ydeOHOe
nocobwue : B 2 yactsax / M. U. Benepuukosa, B. b. Tepentses, HonmoTexcToBbId
10. JI. FOpweB. — ExkarepunOypr : YIJITY, [6.1.]. — Yacts 2 | 2017 Hgg?;gg; 1};);?-6
— 2017. — 176 c. — ISBN 978-5-94984-628-5. — Texkcr : poro*
AJIEKTPOHHBIHN // JlaHb : 3MeKTpOoHHO-OMONIHMOTEYHAs cUCTEMA.
— URL: https://e.lanbook.com/book/142567 — Pexum no-
CTyna: Juis aBTOPH3. MOJIb30BaTENCH.
JonmosiHuTeIbHAS YU4eOHAsl JIMTEpaTypa
4 | Kacarkun A.I'.u np.OcHOBHBIE TpOLECCHl U amnmapaThl XUMHU- 2009 (353K3)
YecKOM TexHojoruu. YueOHuk.- M.: OO0 “ M| Anbsac”
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,2009.-753c.

5 | AwrtHepckuit FO.U. Ilpoueccel u annapaTbl XUMUUYECKON TEX-

HOJIOTHMH. Y4eOHHuK.- M.: Xumus, 2010.-368c¢. 2010 (30 3k3)*

6 | [laBno K.®., PomankoB ILI., HockoB A.A.Ilpumepsl u 3a1a-
yn 110 Kypey [TAXT Yue6noe nocodue.- M.: OO0 “ U]/ Anb-

anc”, 2005.- 576 c. 2005 (90 3x3)*

7 | Opnos B.II. Tlpomeccel m ammapaThl XUMHYECKOHW TEXHOJIO-
run. CpaBouHble  Marepuainbl. YueOHoe U3/1aHKE.-
ExarepunOypr:YI'JITY,2002.-121c. 2002 (247 3k3)*

8 | BenepuukoBa M.U. JlabGopaTOopHBI TpakTUKYM II0 KypcCy
[MAXT u.l, u.Il : Mmeroanyeckue ykasaHus K JIaDOpaTOpHOMY
MPAKTUKYMY AJi1 00ydaromuxcsi OYHON U 3a04yHOM hopm 00y- | 2002 (100 3k3)
YCHUSI.

9 | BenepuukoBa M.U., Tamankua B.C., [TanoBa T.M. OO6mue
TpeOOBaHMS K BHIIIOJTHEHHIO U O(OPMIICHUIO KYPCOBBIX M M-
IUIOMHBIX IpoeKToB (padot) u.1 u 11, 2002r.,106c. 2002 (100 3k3)

10 | BenepaukoBa M.U., CrapueBa JL.I., IOpee HO.JI., Opros
B.I1. IlpumMepsl 1 3a7a4n 110 MaCCOOOMEHHBIM IPOIIECCaM XH-
muueckoii rexnojsoruu. Y.1-1Y, 2009-2011r.,946¢. 2011 (100 3k3)

11 | BeagepuukoBa M.U., Tanankun B.C., FOpses FO.JI. OGopyno-
BaHUE JUIS MepepabOTKH PacTUTENLHOTO ChIphs. ATiac uepte- | 2005 (100 3k3)
xei. EkarepunOypr, 2005r.,75c¢.

12 | Benepaukosa M.M.u np. [IpoektnpoBanue BBIIIAPHOMN

ycranoBku Y.1, 11 u 111,2002r.,135c¢. 2002 (100 k)

13 | BenepuukoBa M.M.u np. [IpoekTrpoBaHne HEMPEPHIBHOACH-

cTBYyIOIIEH (GUIbTpOBaNIbHOM ycTaHOBKH.2005, 44c¢. 2005 (1002x3)

*- Ipe’k/ie yeM MPOMTH M0 CChUIKE, HEOOXOIMMO BOWTHU B CUCTEMY

DOYyHKIIUOHUPOBAHUE DJIEKTPOHHOU MH(OOPMAIMOHHO-00Pa30BaTEIHLHOM CpeIbl 00ecTeun-
BAETCsl COOTBETCTBYIOIIMMU CPEJCTBAMH HHPOPMAIIIOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHbIE OMOJINOTEeYHbIE CHCTEMBI
Kaxnprit oOyuaromuiics obecreueH JTOCTYIOM K DJIEKTPOHHON OMONMMOTEYHOW CcHCTEMe
YITY (http://lib.usfeu.ru/), 56C Uznatensctia Jlans http://e.lanbook.com/, 5bC YHuusepcurer-
ckas oubnmoteka onnmaita http://biblioclub.ru/, comepkamux u3gaHUs IO OCHOBHBIM M3y4aeMbIM
JTUCITUIIIMHAM U CQOPMUPOBAHHBIX 110 COTIACOBAHUIO C IPABOOOIAAATEIIMHU yUeOHOU U yueOHO-
METOIUICCKON JTUTePATyPHI.

CnpaBoyHble 1 HHPOPMALMOHHBbIE CHCTEMbI
1. CHpaBO‘-IHO-HpaBOBa}I CHUCTCEMA <<KOHchILTaHT IImrocy.
2. UudopmannonHo-npaBoBoii moptai ["apant. Pexxum goctyma: http://www.garant.ru/
3. ba3a nannbix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/
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IIpodeccnonanbHbie 0a3bl JAHHBIX
1. Uadopmarmonnass  cuctema  «TEXHOPMATHUB». —  Pexum  jgocryna:
https://www.technormativ.ru/;
2. Hayunas snexrponHas 6ubnmoreka elibrary. — Pesxxum nocryma: http://elibrary.ru/ .

HopmaTuBHO-IpaBOBbIE AKTHI
1.®enepanbubiii 3ak0H OT 31.12.2014 Ne 488-D3 "O npombIieHHOW MOaUTHKE B Poccuiickoit
2.®Oenepanbubiii 3ak0H 0T 21.07.1997 N 116-®3 (pex. ot 25.06.2012) «O npoMbIIieHHON 0€3-
OIACHOCTH OMACHBIX MPOU3BOICTBEHHBIX 00BEKTOB.
3.ITocranoBnenne [IpaBurenscrBa Poccuiickoii @eneparuu ot 14.07.06 2006 Ne 429 «O nurien-
3UPOBAHUHM AKCILTyaTAllUU XUMUYECKHU OMACHBIX POU3BOJICTBEHHBIX OOBEKTOBY.
4 ITpuka3z Munsnepro Poccun u Munnpomropra Poccun ot 8 anpenst 2014 r. N 651/172 "O6
yrBepxkAeHur CTpaTeruu pa3BUTUSI XUMUYECKOTO U He()TEXMMHUECKOT0 KOMILIEKCa Ha TIEpUOo/l
10 2030 roga
5. TexHuuecKuil periaMeHT 0 0€30MaCHOCTH XUMUYECKON MPOIYKIIHH
(yTB. mocraHoBienueM [IpaBurenscTBa PO ot 7 oktsa6ps 2016 1. Ne 1019)
6.'OCT 28115-89 Anmaparsl 1 yCcTaHOBKH CymuiibHbIe. Kiaccudukarms
7.TOCT 28544-90 ®uibTpsl [UTst pa3AeiaeHus TBEPAOKUIKAX cucteM. Kimaccudukamnus u 060-
3HAYEHUS
8.'OCT 31838-2012 AnmapaTsl KoJOHHBIE. TexHu4deckne TpeOOBaHUs
9.'OCT P 55601-2013 AnmapaTsl TeILIOOOMEHHBIE U anapaThl BO3IYITHOTO OXJIAKICHHUS.
Kpemnenue tpy0 B TpyOHBIX perieTkax. OOiue TeXHHYecKue TpeOoBaHUS

/. ®OH/I OLIEHOYHBIX CPEACTB /ISl IPOBeAeHHs MPOMEKYTOUHOM aTTeCTAllNU
o0yyaromuxcs Mo JUCIUNIHHE

7.1. IlepeyeHb KOMIeTEeHUMI ¢ YKa3aHMeM 3TanoB UX (OPMHPOBAaHHUS B Ipolecce 0CBOe-
HHs1 00pa30BaTeJIbHOI NPOrpaMMbl

DopmupyemMble KOMIIETEHIIMU Bun u popma koHTpOIIS
IIK-1 cnocoOHOCTH ¥ TOTOBHOCTH OCYIIECTBIATh TeX- | [IpoMe:KyTOUHBIH KOHTPOJIb: 3aueT,
HOJIOTMYECKHUH MTPOIIECC B COOTBETCTBUH C PErjlaMeH- | SK3aMEH, 3alliMTa KypCOBOH pabOThI
TOM 1 HCNOJb30BaTh TEXHUYECCKHE CPEACTBA IS U3~ Texkymuii KOHTPOJIB: KOJUIOKBUYM,
MEpPEHUS OCHOBHBIX IIapaMETPOB TEXHOJIOTMYECKOIO BBIIIOJIHCHHE  JTa0OPATOPHOH  paldoThl,
IPOIECCa, CBOWCTB CHIPhS U IIPOIYKIIUH MIPAKTUYECKUX 3aJaHUN, TECTUPOBAHHUE.

7.2. Onucanue noka3areseil 1 KpUTepHeB OLEHUBAHUSI KOMIIeTeHIUI
HA Pa3/JMYHbIX ITanax ux GopMUpOBaHHS, ONIUCAHME IIKAJ OLICHUBAHUS

Kpurepun oueHMBaHMS YCTHOIO OTBETA HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (1Ipo-
MeKYTOYHBIH KOHTPOJIb opmupoBanus komnerennmii IK-1)

OMIUYHO — JJaH TOJIHBIN, Pa3BEPHYTHIN OTBET HA MOCTABJICHHBIN BOIIPOC, IIOKAa3aHa COBO-
KYITHOCTb OCO3HAHHBIX 3HAaHUH 00 00BEKTE, J0KA3aTeIbHO PACKPBITHI OCHOBHBIE MOJIOKEHHS Te-
MBI; B OTBETE IPOCIEKUBACTCA YETKAsA CTPYKTYpa, JJOTUYECKas MOCIEN0BATEIbHOCTD, OTPAXKAIO-
I1asi CYIIHOCTh PACKpPBIBAEMBIX MOHATHHA, TEOpUH, ABICHUNA. 3HaHHE 00 00BEKTE AEMOHCTPUPY-
€TCs Ha (1)0H€ IIOHUMaHUA €10 B CUCTEME HaHHOﬁ HAayYKH U MCXIHUCHUIIIIMHAPHBIX cBa3ei. OTBeT
U3JI0KEH JIUTEPAaTypPHBIM SI3bIKOM B TEPMUHAX HayKH, [TOKa3aHa CIIOCOOHOCTH OBICTPO pearupo-
BAaTb HA YTOUHAIOIIUEC BOITPOCHI;

Xopouio — J1aH TIOJHBIA, PA3BEPHYTBIM OTBET HA IIOCTABIEHHBIN BOIIPOC, IIOKA3aHO yMe-
HUC BBIACIIUTH CYHMICCTBECHHBIC U HCCYHICCTBECHHBIC MPHU3HAKN, NPUYINHHO-CIICACTBCHHBIC CBA3H.
OTBeT 4eTKO CTPYKTYpHUPOBaH, JOTUYEH, U3JI0KEH B TEPMHMHAX Hayku. OJHAKO JONYyLIEHBI He-
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3HAYUTEJIbHbIC OIIMOKH WIIM HEJOYEThl, HCTIpaBIeHHbIE 0aKalaBpOM C MOMOIIBIO «HABOJISIINX)
BOIIPOCOB;

Y0061emeopumenbHo — 1aH HETIOJIHBIIA OTBET, JIOTHKA U MOCIEI0BATEIbHOCTb U3JI0KEHUS
UMEIOT CYLLECTBEHHbIe HapyueHus. JlomynieHsl rpyoble OMMUOKN IpU ONPENesIEHUH CYLHOCTH
PacKpBIBAEMBIX MOHATUMN, TEOPUM, SBICHHIA, BCIEICTBUEC HEMOHMMAaHUs OakajgaBpOM HX CyIle-
CTBEHHBIX U HECYUICCTBCHHBIX IIPU3HAKOB U CBA3CH. B O0TBETE OTCYTCTBYIOT BBIBOJBI. Y MEHHUE
PaCKpBITh KOHKPETHBIEC MPOSBICHUsI 0000IIEHHBIX 3HAHUN HE ToKa3aHo. PeueBoe odopmieHue
TpeOyeT MOoNpaBoK, KOPPEKLUY;

HeyooeremeopumenvHo — OakanaBp JEMOHCTPUPYET HE3HAHHE TEOPETHYECKUX OCHOB
IIpeIMeTa, HE YMEET JeJIaTh apIyMEHTUPOBAHHBIE BBIBOJBI U IPUBOAUTH IIPUMEPHI, T0KA3bIBACT
ci1aboe BIaJeHUE MOHOJOTMYECKON pedblo, HE BIIJCeT TEPMUHOJIOIUEH, IPOSBIIET OTCYTCTBUE
JIOTUYHOCTH U TIOCIIEA0BAaTEIbHOCTH W3JI0KEHUS, eJIaeT OLIMOKH, KOTOphle HE MOXET HCIpa-
BUTb, JaXK€E IIPU KOPPEKLIUU IIPEIIOAABATEIIEM, OTKA3bIBAETCS OTBEYATh HA 3aHATHH.

Kpurepun oneHMBaHUS YCTHOIO OTBETa HA KOHTPOJIbHBIC BOIIPOCHI 3a4eTa C OLeH-
KOii (IPOMeKyTOUYHBI KOHTPOJIb opMupoBanusi komnerenuuii [K-1)

3aumeHo — J1aH IIOJIHBIM, pa3BEPHYTHIN OTBET HA IIOCTaBJICHHBIN BOIIPOC, IIOKa3aHa COBO-
KYITHOCTb OCO3HaHHBIX 3HaHUN 00 0OBEKTE, J0KA3aTEIbHO PACKPHITHl OCHOBHBIE IIOJIOKEHUS Te-
MBI; B OTBETE IPOCIIEKUBACTCSA YETKAs CTPYKTYpPa, JJOTHYECKas MOCIEN0BATEIbHOCTD, OTPAXKato-
11asi CYIIHOCTh PAacCKpbIBAEMbIX MOHATHM, TeOpuH, siBlIeHUNH. 3HaHUE 00 O0BEKTE IEMOHCTPUPY-
eTcs Ha (poHe OHUMAaHHUS €r0 B CUCTEME JJaHHOM HayKU U MEXJIUCLMIIMHAPHBIX cBsi3eil. OTBeT
U3JI0’KEH JINTEPATYPHBIM SI3bIKOM B TEPMHHAX HAyKH, IIOKa3aHa CIOCOOHOCTb OBICTPO pearupo-
BaTh Ha YTOYHSIOLIUE BOIIPOCHI;

3aumeHo — JaH IOJIHBIM, Pa3BEPHYTHI OTBET HA NMOCTABIECHHBIA BOIPOC, IIOKA3aHO yMe-
HUE BBIJICINTH CYILIECTBEHHBIE U HECYIECTBEHHBIE NIPU3HAKU, IPUUNHHO-CIIEACTBEHHBIE CBS3H.
OTBeT 4eTKO CTPYKTYpHUPOBaH, JOTUYEH, U3JIOKEH B TePMHMHAX Hayku. OJHAKO JONYLICHbI He-
3HAYMUTENIbHbIE OUIMOKU MJIM HEJO0YEThl, HCIIpaBIeHHbIE 0AaKaTaBpOM C MOMOILIBIO «HABOISIIMX)
BOIIPOCOB;

3aumeHo — 1aH HEMOJIHBIN OTBET, JIOTUKA U MOCIEA0BATEIIBHOCTD U3JI0KEHHUS UMEIOT CY-
IIECTBEHHbIE HapylleHus. [{omymiensl rpyOble OlMOKY MPH ONPEAEIeHUH CYIIIHOCTH pacKphiBa-
€MbIX MOHATHUI, TEOPUH, ABICHUMN, BCIEICTBUE HEMOHUMAaHNs OaKallaBpOM MX CYLIECTBEHHBIX U
HECYILIECTBEHHBIX NPHU3HAKOB M CBA3€M. B OTBETE OTCYTCTBYIOT BBIBOJBI. YMEHHE PACKPHITh
KOHKPETHBIE TPOsIBIEHUs] 00O0OIIEHHBIX 3HAHUI He Moka3aHo. PeueBoe odopmieHue Tpeldyer
MIONPABOK, KOPPEKIIUH;

He 3aumeno — OaKallaBp JEMOHCTPUPYET HE3HAHHWE TEOPETHUECKUX OCHOB IperMeTa, He
yMEeT JieJaTh apryMEHTHPOBAHHBIE BBIBOJBI M MPUBOIAUTH MPUMEpPHI, TOKA3bIBAET clladoe Bila-
JIEHUE MOHOJIOTMYECKON PEUbl0, HE BIJIAJIEET TEPMUHOJIOIUEH, TIPOSBIIAET OTCYTCTBUE JIOTUYHO-
CTH U NOCJIE0BATEIbHOCTH U3JI0KEHHUS, JETaeT OMUOKH, KOTOPbIe HE MOKET MCIPABUTD, JaXKe
IIPU KOPPEKIUU IIPENOJaBaTeIeM, OTKa3bIBACTC OTBEYATh HA 3aHATHUM.

Kpurtepuu oueHuBaHHsI 0TBETa HA BONPOCHI KOJJIOKBHYMA U OTYETHBIX MaTepHaJIOB
10 J1a00pPaTOPHbIM padoTaM (TeKyIHii KOHTPOJIb popmupoBanus komnerennmii IK-1):

omauyHo: paboTa BHINOJIHEHA B CPOK; aIrOPUTM, COJIepKaTelbHas yacTb oT4eTa U 0(hopM-
JeHre oOpaslioBble; paboTa BBHINOJIHEHA CAMOCTOSITENIbHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000-
IIEHUS, 3aKITI0UYEHUS U BBIBOJIBL. OOyUJarouiics MpaBUiIbHO OTBETUII HA BCE BOIIPOCHI MIPH caue
KOJUTOKBHYMA U 3aIlIUTE OTYETA.

Xopouio: paboTa BHINIOJIHEHA B CPOK; B OPOPMIICHUH OTUETa M €r0 COAEP KaTEIbHOM YacTu
HEeT rpyObIX MaTeMaTHYeCKHX OIIMOOK; padoTa BBHINOJHEHA CaMOCTOSITENBbHO; MPUCYTCTBYIOT
coOCTBeHHBIE 0000IIEHNUS, 3aKII0UEeHUS U BBIBOBL. OOydaronuiica mpu caaye KOJUIOKBUYMa U
3alIMTe OTYETa MPABUIILHO OTBETHII HA BCE BOTPOCHI C TIOMOIIBIO TIPENOIaBaTerIsl.

yoosnemsopumenvbHo: paboTa BBHIOJHEHA C HapylleHueM rpaduka; B odhopMieHuu, co-
JIepKaTeIbHON 9acTH OTYeTa €CTh HEeIOCTaTKH; paboTa BBITOIHEHA CAMOCTOSITENBHO, MPHCYT-
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CTBYIOT coOCTBeHHBIE 0000meHuss. O0yJaromuiics mpy clade KOJJIOKBUYMa M 3alllUTe OTYeTa
OTBETHJI HE Ha BCE BOTIPOCHI.

HeyoosiemseopumenbHo . 0hOpMIIEHUE OTYETAa HE COOTBETCTBYET TPEOOBAHUSAM; BHIOpAH HE
BEPHBI aJTOPUTM pacyuera OTveTra; paboTa MMeeT IpyOble MaTeMaTHYECKUE OIIMOKH, OTCYT-
CTBYIOT WJIH CJI€JIaHbl HEMIPABWILHBIC BBIBOJBI K 0000IeHHs. OOyUaromuiicss He OTBETHII HA BO-
MPOCHI KOJUIOKBUYMa ¥ HE CMOT 3all[UTHTh OTYET.

Kpurepun oumeHKH OTYETHBIX MATEPHAIOB MO MPAKTHYECKHM padoTaM (TeKylIuii
KOHTPOJIb popmupoBanus komnerenumii ITK-1)

(omauuno): paboTa BBHIMOJIHEHA B CPOK; OGOPMIICHHE, AITOPUTM PEIICHUS 3aJa49d U Mpa-
BIWJIBHOCTB pacyeTa 00paslioBbIe; 3aaHNE BBIITOIHEHO CAMOCTOSITEIIBHO.

(xopowo): paboTa BBHITIOJHEHA B CPOK; OPOPMIICHHE, AITOPUTM PEIIeHUs 3a/1a4u 00pasIio-
BbIC; B 33j[a4€ HET IPyObIX MATEMaTHYECKUX OIIMOOK; 3a]1a4a BHIIIOJHEHA CAMOCTOSTEIIBHO.

(vooeremsopumenvio): padboTa BEIIIOJHEHA C HApyIICHHEM rpadguka; B 0pOPMICHHH, BbI-
OpaHHOM aJTOPUTME PEIICHU 3a7a4l €CTh HEJOCTATKH; 3ajadya He UMeeT rpyObIX MaTeMaThu4e-
CKMX OIIMOOK; 3aj1a4a BHITIOJHEHA CAMOCTOSTENBHO.

(Heyoosnemeopumenvro): obopMieHre paboThl HE COOTBETCTBYET TpeOOBaHUSAM; BbIOpaH
HE BEPHBIN aJITOPUTM PEIICHUS 3a/1a49H; padoTa UMEET IpyOble MAaTeMaTHICCKUE OITHOKH.

Kpurepun oneHuBaHUsl BBINOJHEHUsS 32/1aHUI B TeCTOBOM (popme (TeKyLUMH KOH-
TpoJb popMupoBanus komnerenuuii ITK-1)
[To uToram BBIIIOJHEHHUS TECTOBBIX 3aJlaHUI OIIEHKA IPOU3BOJMUTCS IO YEThIPEXOallib-
HoM mkase. [Ipy npaBuIbHBIX OTBETaX Ha:
86-100% 3amaHuii — OLECHKA «OMAUYHOY,
71-85% 3amaHuii — OLIEHKA «XOPOULO»,
51-70% 3agaHuit — OLEHKA «Y0081emME8OPUMETILHON,
MmeHee 51% - OlleHKa «Hey0081emeopumesbHO».
Kpurepun oneHuBaHus KypcoBoii padoThbl (IPOMeKYTOYHbIN KOHTPOJIb (popMupo-
Banusi kommnerenuuii ITK-1)
OTJIMYHO: COJIEpXKaHHUE MOJIHOCTBIO PACKPBIBAET TEMY KYypCOBOM paboThl; paboTa BBIIOJI-
HEHa B CPOK; opOpMIIEHHE, CTPYKTypa U CTWIb paboThl 00pa3lioBble; paboTa BBINOJIHEHA CaMo-
CTOSATEIbHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000IIEHUS, 3aKI0YeHNs U BbIBOABL. OOyuaromuiics
MPaBUIILHO OTBETHJI HA BCE BOIPOCHI MPHU 3alTUTE KypcoBOH paboThl. OOydaronuics UCmoib30-
BaJl OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCIUIUIUH B MPO(HECCHOHAIBHONW JesITeIbHOCTH,
Ha BBICOKOM YPOBHE CIIOCOOEH OCYILECTBIISATh TEXHOJIOTHYECKUNA MPOLIECC B COOTBETCTBUU C pe-
[JIAaMEHTOM M MCIIOJIb30BaTh TEXHUYECKUE CPEICTBA AJI1 N3MEPEHUSI OCHOBHBIX I1apaMETPOB TEX-
HOJIOTUYECKUX MPOLIECCOB, CBONCTB ChIPbS U MPOYKIIUU
XOpOLIO: Co/iepKaHHe B OCHOBHOM PaCKphIBAeT TEMY KypcoBOU paboThl; paboTa
BBINOJIHEHA B CPOK; B OPOPMIICHUH, CTPYKTYpE U CTHIIE PabOThl HET IpyObIX OmHUOOK; paboTa
BBITIOJTHEHA CAMOCTOSTENIbHO; IPUCYTCTBYIOT COOCTBEHHbIE 0000IIEHN S, 3aKJIFOUEHUS U BBIBOBI.
OOyyaromuiicss mpH 3alUTe KypcOBOM pabOThl MPaBHIIBHO OTBETHJI HA BCE BOMPOCHI C MOMO-
b0 npenojanarens. OOyuaronuiics Ha 6a30BOM ypOBHE MCIIOJIb30BaJl OCHOBHBIE 3aKOHBI €CTe-
CTBEHHOHAYYHBIX IHCLUUIUIMH B TNPO(ECCHOHANBHOM IEATENIbHOCTH, CIIOCOOCH OCYIIECTBISTDH
TEXHOJOTMISCKUMN mpouecc B COOTBETCTBHU C PEITIAMEHTOM U HUCIIOJIB30BaTh TEXHUYCCKUEC CPEACTBA
JUISL U3MEPEHHs. OCHOBHBIX MTApaMETPOB TEXHOIOTMYECKUX MPOLIECCOB, CBOMCTB CHIPhsI U MPOAYKIIUU
YAOBJIETBOPUTEIBHO  COJIEPKAHUE COOTBETCTBYET TeME KypCOBOM paboThl; paboTa BBI-
IOJIHEHA C HapylleHueM rpaduka; B oQOpMIEHUH, CTPYKTYpe M CTHIIE pabOThl €CTh HEI0-
CTaTKH, paboTa BBIIOJHEHA CAMOCTOSITEIBHO, MPUCYTCTBYIOT COOCTBeHHBIE 0000meHus1. O0y-
YaroIIMICs MpH 3allluTe KypcoBOM pabOThl OTBETHI HE HA Bce Bompochl. OO0yyaronuiics Ha mo-
POrOBOM YpPOBHE HCIOJIb30BaJl OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILIMH B Ipodec-
CHOHAJIBHOW JEATeNBbHOCTH, CHOCOOEH OCYILECTBIIATH TEXHOJIOIMYECKHH MpOoIlecC B COOTBET-
CTBUU C PEIVIAMEHTOM U HCII0JIb30BATh TEXHUYECKUE CPEJICTBA JUIsl N3MEPEHUSI OCHOBHBIX Iapa-
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METPOB TEXHOJOTHYECKUX MPOIECCOB, CBOWCTB CHIPbsl M MPOJIYKIUHU, HAa IMOPOrOBOM YPOBHE
CIOCOOEH K peayi3alii U YIPaBICHUIO TEXHOJIOTHYECKUMH MPOoIleccaMu

HEYJI0BJIETBOPUTEJIBLHO. COJCp)KaHUE HE COOTBETCTBYET TEeME KYpCOBOW paloThHI;
odopmieHre pabOThl HE COOTBETCTBYET TPEOOBAaHUSM; OTCYTCTBYIOT HJIM CIEJIaHBI HETPABUIIb-
HBIC BBIBOJIBI B 00001IeHNsI. O0yJaromuiics He OTBETUI Ha BOIIPOCKHI IIPH 3aIIUTE KYpPCOBOM pa-
00Th1. OOyUaroNUiiCsS Ha HU3KOM YPOBHE MCIOIh30Ba OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCITUIUIMH B TIPO(ECCUOHATBLHON JIEATEIHbHOCTH, HA HU3KOM YPOBHE CIIOCOOEH OCYIIECTBIISATH
TEXHOJIOTUYECKUH TIPOIIECC B COOTBETCTBUU C PErJIAMEHTOM M UCIIOJIh30BATh TEXHUYECKHUE CPE/I-
CTBa Ui U3MEPEHUS] OCHOBHBIX ITapaMeTPOB TEXHOJOTHMUYECKUX MPOIIECCOB, CBOMCTB CBHIPbS U
MPOIYKIIMH, HE CIIOCOOCH K peali3allii U YIPABJICHUIO TEXHOJIOTUISCKIMHE MPOIIECCAMHU.

7.3. TunoBblie KOHTPOJIbHbIE 32/IaHUSI WJIN MHbIE MaTepPUAJIbl, HEO0OX0AUMBbIE 1JIs1 OLEHKH

3HAHWI, YyMEeHHU, HABHLIKOB WU (MJIM) ONbITA JAEATEJbHOCTH, XapPAKTEPU3YIIIHUX 3TalbI

(opMupoBaHUA KOMIIETEHINH B MIpoLecce 0CBOeHHS 00pa30BaTeIbLHOI MPOrpaMMbl
KoHTpoJibHBbIE BONPOCHI K 3a4eTy (IPOMeKYTOYHBII KOHTPOJIb)

1. OcHOBHOE ypaBHEHUE THIPOCTATHKH, €TO BBIBOA U (PU3MUSCKUN CMBICT. TeXHHUECKOE

npuUMeHeHue (IbpIMoBast TpyOa, cudoH, TUAPaBINYECKH pecc U ap.)

YpaBHEHHUE HEPA3PHIBHOCTH MTOTOKA. Y paBHEHHUE pacxojia. PexrMbl TeUeHUs )KUKOCTH.

3. llentpoOexHbie HACOCHL. Y CTPONUCTBO U MPHUHIIUII PAOOTHI. Y paBHEHUE LIECHTPOOESIKHOTO
Hacoca Juiepa. [lelicTBUTENbHBIN U TEOPETUUCCKUN HAIlOpP. XapaKTepUCTUKA IIEHTPO-
OexxHbIX HacocoB. PaboTa Hacoca Ha ceTh. BriOop Hacoca.

4. CrocoObI pa3aesieHus )KUIKUX ¥ Ta30BbIX HEOJHOPOIHBIX CUCTEM. XapaKTEPUCTHUKA He-

OJIHOPOJHBIX CHUCTEM.

MarepuanbHblii OajlaHC pa3/ieleHHUs.

6. OrcrauBanue. Kunetnka orctanBanusi. Pacuer oTcTOMHUKOB

N

o

7. OCHOBHBIE XapaKTEPUCTUKH 3€PHUCTOTO CII0S. PEXXUMBI ICeBI00KIKEHNS. 3aBUCUMOCTh
COITPOTHBIICHUS CJIOSI OT CKOPOCTH Tra3a

8. Pacuet kpuUTHUECKUX CKOpOCTEH TMceBA0OXKMKEeHHs. PacueT nuameTpa anmapara c rnceB-
JOOXKNXKXCHHBIM CJIOEM

9. IlepememmuBanue B xkuaAKoM cpene. TexHuueckre MeToibl nepememnBanus. [lokazarenu
paboThI IEPEeMENTNBAIOIINX YCTPOUCTB

10. Pexxumbl iepememuBanus. Pacder MomHoCTH, TOTpebsieMoi Mermankoi. Onpenensio-
11ee Yucyio 000pOTOB..

11. Buasl MexaHuuecKuX Memanok. VX cpaBHUTENbHAS XapaKTEPUCTHKA.

12. Crioco0s1 mepeaun Teria. CiioxHas TeIIo0TAaqa.

13. TennoBas Harpy3Ka, yJAelbHbIN TEMIOBOM MOTOK. MeTo/bl COCTaBIEHHs TEIIOBOTO Oa-
JaHca.

14. TenmonpoBoaHOCTh. TemnepaTypHoe 1oJie U TeMIEepaTypHbIi rpajneHT. TemnonpoBo-
HOCTb MHOTOCJIOWHOM CTEHKH.

15. KoxxyxoTpyOuaThle TeIUI00OMEHHUKH C HETIOIBKHOM TpyOHOH pemieTkoil. OnHo- 1
MHOT0X0710BbIe. O0JIacTH MPUMEHEHUSI.

16. KoHCTpYyKIIMHU KOXKYXOTpyOUaThIX TEIJI00OMEHHUKOB C KOMIIEHCAIIMEH TeMITepaTypHBIX
HaIpSKEHUN.

17. TennooOMeHHHUKH TUTIA «TpyOa B TpyOe». Y CTpoiicTBO U mpuHIMI padoThl. JlocToMHCTBA
¥ HEJIOCTATKH.

18. Tunsl Terioo0OMeHHUKOB. CMeCUTENbHbIE TeITI000OMEHHUKH, 0apOMETPUUYECKUN KOH/ICH-
carop.

KoHTpoJibHBIE BONPOCHI K IK3aMeHYy (IIPOMEKYTOYHbIM KOHTPOJIb)
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.
25.

26.

27.

28.
29.

(pa3aea «MaccooOMeHHbIE TPOLECCHD»)

TexHuueckue MeTo/1bl BbITapuBaHus. MaTepuanbHblii 6anaHc.

Cxema 0JJHOKOpPIIYCHOM BBIITAPHON YCTaHOBKHU.

TemnnoBoii 6amaHC OJHOKOPIYCHOHN BBITAPHONW YCTAaHOBKH.

MHorokoprycHoe BblllapuBaHue. Cxembl NUTaHUS PacTBOpPOM. J[OCTOMHCTBAa M HEHO-
CTaTKH.

[Ipsamorounas cxema MBY. fIBienne camoucnapenus. Pacuer koimuecTBa napoB camo-
UCIIapEHUS.

TemmneparypHsbiii peskxum padotst MBY. O6mas u nosesHas pazHocts temmneparyp. Cro-
co0BI pacnpeeseHHs T0JE3HOW Pa3HOCTH TEMIIEPATYP 110 KOPILyCaM.

TemmeparypHble TIOTEpU M TeMIepaTypa KureHus pactBopa. Ilpasmiio babo, mpaBuio
Hropunra.

I'mapocraTiyeckas u rugpaBiudeckas aenpeccu. CriocoOsl pacuerta.

MHOTOKOPITYCHOE BBITIapuBaHue. TeraoBoii OagaHc.

MHorokopiycHoe BbimapuBanne. Koahdunuentsl ucnapenus u camoncnapenusi. Gusu-
YECKUHM CMBICIL.

Boinapusanue. Pacuer noBepxHoctu HarpeBa. CriocoObl pacrnpe/iesieHus MM0JIE3HON pas3-
HOCTH TEMIIEPATYpP IO KOPIIyCaM.

BrinapHsble annapartsl ¢ €CTECTBEHHON HUPKYJIALMEH.

BrinapHsle anmnaparsl ¢ IPUHYIUTEIBHON IUPKYISILIUEH.

[1neHo4Hble BpIapHBIE allIapATHI.

MexaHu3M mpolecca MaccooTAayd. YpaBHeHHE MaccooTnauu. Pacuer koadduuneHToB
MacCOOTIauHu.

BeiBecTu ypaBHEHHE B3aUMOCBS3HM MEXIy KO3PQUIMEHTOM Macconepenadu u Ko3ddu-
LIIEHTaMH MAaCCOOTAAYN.

Mexanusm mnpouecca MmaccornepeHoca. KOHBEKTHBHass W MOJEKylspHas Iuddy3us.
YpaBHeHUs MOJEKYIIpHON U TypOysieHTHOU Tuddys3un.

Tapenpuatelii abcopOep ¢ HepelMBHBIMU ycTpoicTBaMu. THIIBI TapeiaoK M OLEHKa MX
s dexTuBHOCTH

Tapenpuatelii abcopbep ¢ MPOBaIbHBIMHM TapelKaMu. YCTPOWCTBO, MPUHLHUI PaOOTHI.
['unpoauHaMuyecKyue pesKuMBI.

Hacanounslit abcopbep. YcrpoiicTBo, TpeOoBaHMe K Hacajake. I maponnHamMuyeckue pe-
KUMBI pabOTBHI.

Pacyer cpenHell IBHXKyIIEH CHIIBI IIPOLIECCAa MACCONEPENadM, €CIIN JIMHUS PAaBHOBECHUS
npsimast.

Maccoobmennsle nmporecchl. M3o0paskeHne padoueit 1 paBHOBECHOW JHMHUM IpU IPSIMO-
TOKE ¥ MpOoTUBOTOKE. OnpeeneHue NBUKYIIEH CUIIBI.

Cpennsis ABMKYyIIAs CUJIa U YUCIIO €OUHUL iepeHoca. DU3nuecKkuil CMbICI €IMHULBI T1e-
peHoca

Maccoo6ennbie nporeccel. Ctatuka. PaBHoBecHas nunus. Koadduuument pacnpenene-
HUS.

OnTumanbHbIA pacxo] abcopOeHTa.

Kputepuu, xapaktepusyrolue npoiecchl Macconepeaaun. BeiBog kputepues, ux Gpusu-
YECKUU CMBICII.

Pacyer peanpHOro umncia Tapesok MacCOOOMEHHOIO ammapara C IMOMOIIbI0O KMHETHYe-
CKOM KpuBoOH (rpado-aHanuTHUECKUN CI10Cc00).

MaccooOmenHbIe nporiecchl. M300pakeHne pabouell 1 paBHOBECHON JIMHUMN MPU MPSIMO-
TOKE ¥ MPOTUBOTOKE. OIpeneneHne IBUKYILIENH CUIIBI.

AOGcopOuust. 3akoH ['enpu. Briussare Temmneparypsl 1 JaBiIeHUS Ha IIPOIiecC aOCOpOIUH.
Pacuer cpennell ABMXKyIIEeH CHIIbI MpOIEcCCa MAacCcoIlepeadu, €CIM JMHHS PaBHOBECHS
KpHUBasl.
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30.

31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.

44,

45.

46.
47.
48.

49.
50.

51.
52.

53.
54.
55.

56.

57.
58.
59.
60.

MarepuanbHblii 0ananc abcopOiun. YpaBHeHue paboueil TMHUK A7 TPSIMOTOKA U TPO-
THUBOTOKA.

Yucno equHuUL] IepeHoca U METObI €r0 ONPEAETICHUS

PacueT OCHOBHBIX pa3MepoB MacCOOOMEHHBIX alapaToB C HENPEPHIBHBIM KOHTaKTOM
das.

PacueT OCHOBHBIX pa3MepoOB ammapaTroB CO CTYNEHYaThIM KOHTakToM ¢a3 (Iuamerp u
BBICOTA).

Bnusinue ypenpHOro pacxoja adbcopOeHTa Ha BEJIWYMHY ABMIKYILLEH CHIIBI Ipolecca U
pa3mepsl abcopoOepa.

dnermMoBoe 4uCIO. 3aBUCUMOCTh MEXIY (IETMOBBIM YHCIIOM, pa3MEpaMHU ammnapara u
Pacxo/I0M T'PEIOLLEro Mapa U OXJIaXKIAOIIEH BOJIBI.

3akoH Payins. 3akon JlanbTona. [IpaBuiio TpyroHa. A3e0TpOIHBIE CMECH.

ITeperonka. {uarpammel P — X, t —X,y, Yy — X.

ITpocras neperonka. @uU3nyecKue OCHOBHI IIEPETOHKYU € BOJSHBIM IapoM. Pacuer pacxo-
na octporo napa. O0JacTu NpUMEHEHHSI.

[TpuHiunuanbHas cxema peKTH(PUKAIMOHHON ycTaHOBKU. DyHKIMOHANBHOE JeiicTBHE
OCHOBHBIX 2JIEMEHTOB.

Marepuanbhbliii O6ananc pexktudukanuu. Crnocodbl pacyeTa MUHUMAJIbHOIO (PJIErMOBOIO
qyucia

CBolicTBa peaJIbHBIX CMECEl B3aUMOPACTBOPUMBIX JKUAKOCTEH. OTKIIOHEHMs OT 3aKOHa
Payns (u300pa3uth Ha auarpammax P-x, t-X,y, y-X). Il 3akon KonoBanosa u Bpesckoro.
TennoBoii GanaHC peKTUPHUKAIIMOHHON YCTaHOBKHU.

BoiBecTn ypaBHeHHE paOOUYMX JIMHUM ISl YKPEIUISIONIEH U MCUYEepIbIBAIOIIEH YaCTH PEK-
TU(PUKAMOHHON KOJIOHHBI.

dwusnyuecKkue OCHOBBI Mpolnecca pekTudukanui. OTHOKpaTHBIE PABHOBECHBIE UCTIAPCHUS
U KoHJeHcanus. V300pakeHue mpouecca Ha quarpamme t —xjy.

CBolicTBa nJeaJIbHBIX CMECEH ¢ HEOTPaHMYEHHOM B3aMMHOI pacTBOPUMOCTBIO. 3aKOHBI
Payns, JlanbToHa, | 3akon KonoBanoga.

BapuanTsl mpotiecca cymiku (pacckaszarh Mo BEIOOPY).

[THeBMaTnyeckas TpyOa — cymmiaka. Y CcTpoilcTBO, MPUHLIUI pabOThI

MarepuanbHbiii 6ananc cymku (0agaHCc MO MOTOKY, TBEPJAOMY BEIIECTBY, MO BJare, Imo
abCOJIIOTHO - CYXOMY BEIIECTBY, IO BJIare ¢ BO3AyXOM).

TenuoBoii 6anaHc KOHBEKTUBHOM CYIIMIIKH

OcHoBHbIE TapaMeTPHI BIAKHOTO BO3AyXa. BeIBECTH pacueTHOE ypaBHEHUE B3aUMOCBS3H
OTHOCHUTEJIHOM BJIaKHOCTHU U BJIAroCO/AEp KaHUsI BO3/1yXa

Cymmnka “Kunsuero cyios’”. Y cTpoicTBO, IPUHIMI PabOThI

Kuneruka cymku. CKOpocTh CyIIKH B IEPBOM M BTOPOM Ieprojax. PU3n4ecKre OCHOBBI
JeseHns Ha craguu. MakTopsl, BIMAIOMNAE HA CKOPOCTh KOHBEKTUBHOMN CYIIKH.
PacnipuintensHast cymmiaka. Y cTpoicTBO, MPUHIUI paOOTHI

CrnennasnbHble BUABI CYLIKH.

PaBHoBecue npu cymike. JIBmxymas cuia npouecca cymkd. @opMbl CBA3M BJIaru ¢ Ma-
TEPHUATIOM.

N300paxeHre OCHOBHBIX IpolieccoB Ha |-X nuarpamme (HarpeB, OXJaXKJI€HUE, CYIIKa,
CMEIIECHUE TTOTOKOB).

bapabannas cymmiika. Y CTpOHCTBO ¥ IPUHIIAI paOOTHI.

KOHCTpyKIIMM KOHTAKTHBIX CYIINJIOK.

Kunernka nmpouecca cymku. KnuneTnueckue KpuBble CYIIKH.

Teopernueckass U AeicTBUTENbHAS Cyluika. Iloctpoenue JIMHUM NEHCTBUTEIBLHON CYy-
IIWIKY Ha |-X quarpamme.
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IIpumepsl 3aga4 1us 3k3ameHa no kypey ITAXT (mpomexyTo4YHbIN KOHTPOJIb)

3agaua 1. PaccunrtaTh KOJWYECTBO 3JIEMEHTOB OAaTapeiHOro IUKIOHA JJIsi OYUCTKHU 5,14 Mc
3anblIeHHOTO rasa. Jlmamerp smemenTta 6arapeiinoro mukioHa 200 mm. Koaddumuent compo-
tuBsieHus 1ukioHa 100. [IpuHATH OTHOIIEHHE COMPOTUBIIECHUS LIMKJIOHA K IJIOTHOCTU PaBHBIM
800.

3agaua 2. Onpenenuth peKUM TEYCHHSI BOJIBI B KOJIBIIEBOM ITPOCTPAHCTBE TEIJIOOOMEHHHKA TH-
na «rpyba B TpyOe». Hapyxnas tpyda — 97x3,5 MM, BHyTpeHHsI — 57X3 MM, pacxoa Bojsl 6,6
M>/4, Temmeparypa Bojs1 30°C.

3anpaua 3. Ilo cranpHOMY TpyOOmpoBony BHYyTpeHHUM auameTpoM 200 MM, amunoi 1000 M me-
penaercsi Bogopoa B konuuectse 120 kr/4. JlaBnenue B cetu 1530 mm.pt.ct. Temmeparypa rasza
27°C. OnpenenuTh MOTEPIO AABIEHNUS Ha TPEHHUE.

3agauya 4. Onpenenuth HEOOXOAMMYIO MOBEPXHOCTb MPOTUBOTOYHOTO TEIJIOOOMEHHHMKA IS
oxuaxaenus 1550 k2/u cepoyriieposia OT TEMIIEPATYPhl KATIEHUS! MO aTMOC(HEPHBIM JIaBJICHHU-

eM J0 22°C. Oxnaxparoiias Boja HarpeBaercsi oT 24 10 350C; Qcs, :230Bm/M2.K ;
oy, 0 =820 Bm/ m*- K TonmuHa cTanbHOH CTEHKHM 2MM, CyMMApHOE COTPOTHBIEHHE 3arpss3-

HEHUH Xl =6,9 10* 22K / Bm OnpenenuTs Takke pacxo] BOJIbI.

3apaua 5. Onpenenuts paboyyr0 CKOPOCTH BO3/1yXa MPH MCEBI00KIKEHUH OMIIOK AUAMETPOM
1 MM npu Temnepatype 50°C. TTopo3HOCTB €105 B Hayalle MCEBI00KIKEHHSA U B pa00OYHX YCIIO-
BHAX COCTaBIILIOT COOTBETCTBEHHO €,=0,4; €,=0,7. IInotHOCTH omuiaok 800 Kr/me,

3agauya 6. Paccuntarh MOBEpPXHOCTh TEIJIOOOMEHA IIACTHHYATOrO MOJAOTpeBaress, B KOTOPOM
narpesaercs 2800 kr/u4 msonponuioBoro ciupra ot 15 go 81°C ropsiueit Bogoi, TeMneparypa
KOTOpO# u3mensercs ot 95 1o 40°C. Kospduuent remnonepenaun pasen 300 Br/M’K, cpenHss
TEIUIOEMKOCTH m3omnpormiaoBoro cnupta 2300 Ix/kr K.

3aganus B TecToBOM (hopme (TeKylIHil KOHTPOJIb)
TecToBbie 3a1anu (pparmenT) K pazaeay « 'mapoMexaHu4ecKue nNpoueccsbl M anmnapa-
ThI». (Tema: 2.1 Pa3e/ieHHe HEOTHOPOTHBIX CHCTEM)

1) Ilpu KaKoM COOTHOLIEHHH MPOIOLKHTEIbHOCTH NMPeObIBAHMUS MOTOKA ra3a B Nbljieoca-
AUTETbHON KaMepe U MPOA0KUTETbHOCTH OCAKAECHUS YACTHL Oy1eT 0CakKAATHCS
NnbLIL?

a) [lpomomxurenbHOCTH TPEObIBAHUS MOTOKA Ta3a JOJKHA OBITH OOJIBIIE MPOIOJKUTEI b-
HOCTH OCaKJE€HUS YaCTHL.

0) IIpomomxuTenbHOCTH TPEOBIBAHUS MMOTOKA Ta3a JOJKHA OBITh MEHBIIIE MTPOJIOJKUTEI b-
HOCTH OCAKICHMSI YaCTHII.

B) IlponomxurenbHOCTh NpeObIBaHUS TOTOKA ra3a J0JKHA ObITh paBHA MPOJOIKUTEIBHO-
CTH OCaX/ICHUS YaCTHUII.

r) IlpogomxurenbHOCTh TpeOBIBaHUS TOTOKA ra3a AOKHA OBITH OOJIBIIE UM paBHA MPO-
JOJIKUTEIIbHOCTH OCAKICHUS YaCTHLI.

2) Jlasi pacyéTa KaKMX annmapaToB HEOOXOAUMO 3HATH CKOPOCTH OCAKIEHHS TBEPABIX Ya-
CTHUIl B BA3KO# cpene?

a) Jlns pacuéra GpuIbTPOB, HUKIOHOB, 3IEKTPOPUIBTPOB, OTCTOMHBIX LIEHTPUYT.
6) [lnsa pacuéra OTCTONHHUKOB, IBUIEOCATUTEIBHBIX KaMep, IUKIOHOB, JIEKTPOPHIBTPOB U
GUIBTPYIOMUX HEHTPUPYT.
B) /[lns pacuéra OTCTOMHHUKOB U MBUIEOCATUTEIBHBIX KaMep, GHIBTPOB, JIEKTPOPUILTPOB U
GUIBTPYIOMUX LHEHTPUPYT.
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3)

4)

5)

6)

r) s pacu€ra OTCTOWHUKOB U MBLICOCAAUTENBHBIX KaMep, IUKIOHOB, JJIEKTPOPHILTPOB U
OTCTOWHBIX HEHTPUPYT.

IIo kakoii U3 HAIMCAHHBIX HUKE GOPMYJI MOKHO PACCUNUTATH POU3BOAUTEIBLHOCTD
NbLIE0CATUTENBLHOI KaMmepbl V BbicoTol H, ¢ niiomansio nonepeunoro cevenus f u
IIOIAABIO ocakaenus F.

W - CKOPOCTh ra3a, Wye- CKOPOCTh OCAKIEHUS YaCTHI]

a)

V,=w,-F
0)

V17 =Woc'F
B)

v oM

W

r)

V,=w,_-f

Kakmue cuiibl 7eHCTBYIOT Ha YacTULY, NAJAI0NIYI0 MO/ AeiiCTBHEM CHJIbI TAXKECTH B
BSI3KO cpene?

a) Cwia TpeHus ¥ TOABEMHAS CUJIA CPEJIBI.

6) Cuia MHEpLUU U CUJIa BHYTPEHHETO TPEHUS CPEIbl.
B) Cuna conpoTHBIEHHUS Cpelibl U ApXHUMeE0Ba cuia.
r) Cua BHyTpEHHEro TPEeHUs Cpebl U CUJIa IaBJICHHUS.

H3BecTHA NPOM3BOAUTEIBLHOCTh OTCTOHHMKA 1O 0caaKy G, KI/4ac 1 KOHIEHTpauus
TBEPAoH (a3pl B MaCCOBBIX J0JIAX B CYCHEH3HH - X, B OCAJAKE - Xoc, B OCBETJICHHOM

KHAKOCTH - Xoce . [10 KAKOM M3 HANIMCAHHBIX HUKe (POPMYJI MOKHO PACCUUTATH PO 3-
BOJAUTEJIBHOCTH YCTAHOBKH MO MCXOAHOI cycnen3nu G, kr/gyac?

a)
XOC _XC
Gc = Goc N
Xoc _Xoce
0)
Xoc — Xocs
GC = GOC e
Xoc _Xc
B)
XOC _Xoce
GC = GOC —_
Xe — Xocs
r)
XOC _XC
GC = GOC =
Xocer - Xoc

JeiicTBHEe KAKUX CHJI COMIPOTUBJICHUS CPeAbl MpeodJiasaeT MPU JAMUHAPHOM U TYpOy-

JICHTHOM [IBH:KCHUH TBEPIOH YacTHIbI B BA3KOM cpene?

a) Ilpu TypOyneHTHOM pexume npeodianaeT AeUCTBUE CUII HHEPLUU CPEJIbl, IPH JIaMHU-
HapHOM — JIelicTBHE CUJI, 00YCIIOBIEHHBIX BHYTPEHHUM TPEHHEM CPEIbl.
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7)

8)

9)

0) Ilpu TypOyneHTHOM pexume npeodIanaeT AeWCTBUE CUIT MHEPIIMH TBEPION YaCTHIIBI,
IIPY JJAMUHApHOM — JIeMCTBUE CUJ, 00YCIIOBICHHBIX BHYTPEHHUM TPEHUEM CPEJIbI.

B) [lpu TypOyrneHTHOM pexumMe mpeodnagaeT AeUCTBUE CUII MHEPLUU CPEbl, IPH JaMHU-
HapHOM — JICMCTBHUE CUJI TPEHUS MEKIY CPEIOM U YaCTHULIEH.

r) Ilpu TypOyneHTHOM pexume npeolianaeT AeiicTBUE CUl MHEPLUUHU TBEPIOI YaCTUIIBI,
IIPY JJaMUHApHOM — JACUCTBHE CUJI TPEHMSI MEXKAY CPEJOH U 4aCTULIEH.

IIpu kakux 3HAYeHUsIX KpuTepueB Re m Ar jelcTBYeT JJaMUHAPHBI PeKUM U TypOy-
JIEHTHAs 00J1aCTh 0CAX/AeHUs YACTHL B BSA3KOM cpene?
a) Ilpu Re<2300 u Ar<1000 maMuHApHBIN PEKUM,

mpu Re>10000 u Ar>50000 TypOyieHTHast 001acTh.

6) Ilpu Re<1000 m Ar<20 naMuHapHBIN peXUM,
pu Re>100000 u Ar>100000 TypOyneHTHast 00IaCTh.

) Ipu 10™<Re<2 u Ar<36 naMuHapHbIil pexuM,
pu Re>500 u Ar>83000 TypOyieHTHast 001aCTh.

r) Ilpu 10™<Re<1 u Ar<2 JJAMUHAPHBIN PEXKUM,

pu 2>Re>10000 u Ar>10000 TypOyneHTHast 0611aCTh.
IIpu KakuX ycJIOBUAX HAGJIIOaeTCA CTECHEHHOE 0CaKIeHHe TBEPABIX YaCTHIl B BA3KOM
cpene?

a) [Ipu BBICOKOI1 BSI3KOCTHU CpEJIbI.

6) Ilpu BbICOKOI IJIOTHOCTHU CPEIBI.

B) [Ipu BbICOKOI KOHIIEHTpauu TBEPAOH Cpebl.

r) Ilpu BbICOKOM IIOTHOCTU MaTepuana TBEPAbIX YaCTHII.

Iloa neficTBHEM KaKHUX CHJI MOKET MPOUCXOAUTH OCAKIEHHE TBEPABIX YACTHIL B BSI3KOM
cpene?

a) Ilon melicTBHEM CHII THAPOJIMHAMUYECKOTO JABICHUS, IEHTPOOEIKHBIX CHII, CHII B3aUMO-
JIEUCTBUA 3apsA1a YaCTHUIL C SJTIEKTPUUECKUM TOJIEM.

0) Ilon melicTBHEM CHII TSKECTH, IEHTPOOEIKHBIX CHII M CUJT B3aUMOJICHCTBUS 3apsja ya-
CTHI] C DJICKTPUYECKUM ITOJIEM.

B) Ilon melicTBueM MEXaHUYECKUX, IEHTPOOEIKHBIX U DJIEKTPOCTATUYECKUX CHUIL.

r) Ilox meiicTBUEM CHIT TSDKECTH, CUJI THIPOIMHAMHYECKOTO JIaBJICHUS M IICHTPOOEIKHBIX
CHIIL.

10) OT kaKux NapamMeTpPoOB 3aBHCUT MPON3BOANTEILHOCTD NMBLIEOCATUTETBHBIX KaMep?

a) OT CKOpOCTH ra30BOI0 MOTOKA U TUIOLIAAN OCAXKICHUSI.

06) OT CKOpPOCTH OCaXACHUS MBUIN Y TUIOMIA U TIOTIEPEYHOTO CEUCHHS MBUICOCAIUTEIbHON
KaMephbl.

B) OT CKOpPOCTH ra30BOT0 MOTOKA, TUIOMIAAN OCAXKICHUS U BHICOTHI KaMEpHI.

r) OT CKOPOCTH OCaXIAEHUS MbUIM U JIOIIAIU BUIEOCAAUTEILHON KaMephI.

3agaHus B TeCTOBOI (popMme (TeKyLMii KOHTPOJIb)
TecToBble 3a1anus (pparmenT) K pazaeny «TenioBble mpoueccsl U anNNapaTb»
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1. Yro Ha3bIBaeTcs yAeJbHbIM TEIVIOBBIM NOTOKOM?
a). KonmuecTBo Temia, KOTOpoe nepefaercsi yepes3 BCIO MOBEPXHOCTh TEIMJIO0O0OMEHA B €11U-
HUILY BPEMEHH.
6). KonmmuecTBo Temia, KOTOpoe nepefaercs: yepe3 OJUH KBaJPAaTHbII METp MOBEPXHOCTH Tell-
n0oOMeHa B €IMHUILY BpPEMEHH.
B). KosnmuecTBo Temia, KOTOpoe nepeaaercst 4epe3 BCIO MOBEPXHOCTh TEIUIOOOMEHAa B €JMHUILY
BPEMEHHU TIPU Pa3HOCTU Temneparyp B oauH KenbBun
r). KonngecTBo Teruia, KoTopoe nepenaercs 4epe3 OJUH KBAJPaTHBIH METP MOBEPXHOCTH TEIIO-
oOMeHa B €IMHUILY BPEMEHH IIPU Pa3HOCTH TeMIlepaTyp B oauH KenbBuH.
2. Yto Ha3bIBaeTCsl ABMKYIIEH CHIIOH Mepelayn Temia TenJonpoBoIHOCTHIO?
a). KoadpummeHT tenmonpoBoaHOCTH.
6). PazHocTh MEX Iy TEMIIEpaTypamMy B Ha4ajle U B KOHIIE Ipolecca.
B). Koadpumment monekynspuoit quddysuu.
r). TemnepaTypHblIif rpaueHT.
3. Yro Ha3bIBaeTcs TenjiooTaaveii?
a). [Iepenaua Tensa oT OAHOrO TEMJIOHOCUTEIS K IPYTOMY Yepe3 pa3AeisoLIyl0 UX CTCHKY.
0). [lepenaya Temsia OT OAHOM MOBEPXHOCTH CTEHKH, pa3ACIAIONIeH TETTIOHOCUTENH, K APYTOH 1Mo-
BEPXHOCTH 3TOM CTEHKH.
B). Ilepenaua Teruia BI0JIb MMOBEPXHOCTU CTEHKHU, PA3ACISIOMIEH TOPSUYMN U XOJOIHBIA TEIUIOHO-
CHUTEJIN.
r). [lepenaya Teria oT TEIUIOHOCUTENS K CTEHKE HJTH OT CTEHKH K TETNIOHOCUTEIIO.
4. Yro siBasieTcsl IBMKYIIeH CWIION Mpouecca TemiooTiayu?
a). Pa3HOCTH MEXIly CpEeTHUMH TEMITEpPAaTypaMH CTEHKH U SIpa IMOTOKA.
6). PazHocTh MEXy CpeTHUMHU TeMIepaTypaMy TOpsYero U X0JI0JHOTO TEIJIOHOCUTENEH.
B). Pa3HOCTh MeX/1y TeMIiepaTypaMu MOBEPXHOCTEH CTEHKH, Pa3eIISIONICH 1B TETIIOHOCUTEIS.
r). PazHocTh MeXly HAYaIbHOM U KOHEUHOM TeMIepaTypoi TeIIOHOCUTEIIS.
5. Yro Ha3bIBaeTcs CTeNeHbI0 YePHOTHI Tesia?
a). OTHomeHne Kod(puImeHTa TydercyckaHust abCOTIOTHO YEPHOTo Tella K KO3 GHUIHEHTY J1y-
YEHCITYCKaHHUs CEPOTo Tea.
6). OTHoueHne K03 GUIMEHTa TyYeUCITyCKaHUs Ceporo Tena K KoduImenTy a1ydencinyckanus
a0COTFOTHO YEPHOTO Tema
B). OrHomenne KodpduUMEHTa JyuyeHCIyCKaHUs ceporo Teina K  Ko3duuueHty
JIy9enorJIONIEHHUS STOTO Tea.
r). OTHOIeHHe KOA(pPHUIMEHTa JTydeUCIyCKaHUs aOCONIOTHO YEPHOro Tena K Kod(pQHUIUEHTY
JIy9enoTJIONIEHHUS STOTO Tea.
6. 3axon Kupxroda.
a). OTHoOIIIEHUE JTyYEUCITyCKaTeNIbHOM CIIOCOOHOCTHU Tella K €ro Jy4enorionarebHON CrocoOHO-
CTH €CTh BEJIMYMHA ITIOCTOSIHHAS U paBHas JIy4enpoITycKaTeIbHOM CIOCOOHOCTH 3TOTO Tela.
6). OTHOLIEHNE JTyYenoIJIOMATeTbHON CIIOCOOHOCTH Tela K ero Jy4eHucIycKaTelbHON criocoOHO-
CTH €CTh BEJIMYMHA MTOCTOSHHAS M paBHAs JIy4EeUCITYCKaTeIbHONW CIIOCOOHOCTH abCOIOTHO YEPHO-
TO Tena.
B). OTHOILIIEHUE JIeYEHUCITYCKATEIbHOM CIIOCOOHOCTH Tefla K €ro JIy4enoriomaTeabHOl CriocoOHo-
CTH €CTh BEJTMYMHA ITOCTOSIHHAS M PaBHAsI JICYEUCITYCKATEIbHON CIIOCOOHOCTH aOCOIOTHO YEePHO-
To Tena.
r). OTHOLIEHNE JTy4YenpoIycKaTeIbHONH CIOCOOHOCTH Tela K ero JIeYercIycKaTeabHON cCriocoOHO-
CTH €CTh BEJIMUMHA IOCTOSIHHAS U paBHAs JIy4erorjonaTeIbHON CHOCOOHOCTH 3TOTO TeJa.
7. Kaxoii pusnyeckuii cMbici ko3 (ppunmeHTa TenJI0NpoBOAHOCTH?
a) KoaduimeHT TenaonpoBoAHOCTH MOKA3bIBAET, KAKOE KOJIMYECTBO TEIUIa MepeJaeTcsl Terio-
MPOBOIHOCTBIO Yepe3 OJIMH KBAJIPATHBIM METpP MOBEPXHOCTH TI0 HOPMAJIHM K HAIPABICHHUIO TEILIO-
BOTO TMIOTOKA 32 OJTHY CEKYH]ly IIpH pa3HOCTH TeMIeparyp B oiuH KeabBUH Ha OZMH METp HOpMalu
K M30TEPMHUYECKOI MOBEPXHOCTH.
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0). KoaddummeHT TemmonpoBoAHOCTH MOKA3bIBAET, KAKOE KOJIUYECTBO TEIlIa MePeIaeTcs TETIo-
MIPOBOJHOCTBIO OT TEIUIOHOCHUTENS K OJHOMY KBaJIpaTHOMY METPY MOBEPXHOCTH CTEHKH 3a €IU-
HUILY BPEMEHHU MPH PAa3HOCTH TEMIIEpATyp MEXKY TEIUIOHOCUTEIEM U CTeHKOH — ofiH KenbBuH.
B). KoapuiueHT TerionpoBoIHOCTH MOKA3bIBAET, KAKOE KOJMUYECTBO TeIlia MepelacTcs TEerio-
MIPOBOTHOCTBIO Yepe3 CTEHKY, Pa3AesIONIyIO BA TETUIOHOCHTEIS, 32 CIMHUIY BPEMEHU MPH pas3-
HOCTHU MEXy TeMIepaTypamMu CTeHOK — o uH KenbBuH.

r). KoadduumeHT TermonpoBoJHOCTH MOKA3bIBACT, KAKOE KOJIMYECTBO TEILIa MEPEeaacTcs TEIIo-
MIPOBOJTHOCTBIO OT OJJHOTO TETJIOHOCUTENIS K APYTrOMY Yepe3 OJIMH KBaJApPaTHbBIN METpP MOBEPXHOCTU
TEIIOOOMEHA 3a €IUHHIy BPEMEHHU MpPU PA3HOCTH MEXIY TeMIepaTypaMH TEIUIOHOCHUTEIEH —
onud KennBuH.

Bonpochl K KOJJIOKBUYMY (TEKYIIUI KOHTPOJIb)
(¢pparmenT K pasaeny «MaccooOMeHHBbIe IPOLECCHI M ANNAPATHDY K JadopaTopHoii padote
HccnenoBanne KHHETHKH CYIIKH B KOHBEKTHBHO# CylIHJIKe )

Kaxkoit TexHOI0THnYeCKUii MPOIECC HA3bIBAIOT CYIIKOM?

Yro saBiseTcs ABUKYLIEH CUIION ITpoLecca CyLIKU?

UTo Ha3bIBatOT CKOPOCTHIO CYIIKH?

UYem onpenensercs CKOPOCTh CyLIKU B IEPBOM niepuoze?

Uewm omnpenensieTcsi CKOPOCTh CyIIKK BO BTopoM niepuojie? (Kak nnade Ha3pIBalOT 3TOT

nepuon?)

6. Urto Takoe paBHOBECHOE BJIAr0COIEpyKaHUE MaTepHalia U OT Yero 3aBUCHUT €ro 3HaueHue?

Yo Takoe KpUTHYECKOE BIArocoAepxKaHue Marepuaa’?

Kak uzmenuTtcs remneparypa Marepuaia B IpOLECCe KOHBEKTUBHOU CYIIKU?

8. Tlouemy mpu cyuIke Bjara B MaTepHaje nepeMeriaeTcsi U3 BHyTPEHHHUX CJIOEB K TOBEPX-
HOCTH?

9. UYro Takoe OTHOCUTENbHAs BIAKHOCTh BO3/1yXa?

10. ITo moxa3aHMsIM KaKUX MPHUOOPOB M KaK MOKHO HAMTH OTHOCUTENIFHYIO BJIQXKHOCTh BO3-
ZyXa, oJb3ysch quarpammon Pamsuna?

11. Yro Takoe yaenbHBINA pacxo BO3ayXa U TEIIOThI?

12. Yem TeopeTrueckas CyIIMIKa OTJINYAETCS OT IeHCTBUTENBHOM U KaK H300paxkaeTcs Ha
nuarpamme Pam3uHa TeopeTHyecKuil U 1eHCTBUTENbHBIN MPOIECCHI CYIIKU?

13. KakoB ¢uznueckuit cmpici noHATUS «TeroBoit KITJ cymmmku»?

g E

~

IIpumeps! npakTudeckux 3aganui no kypey IAXT (Tekyuuii KOHTPOJIB)
(parment k pazgeny «TensioBble Mpouecchl U aNMAPaTHI»)
3agaua Ne 14 A,
CreHbl M CBOJA CYIIMJIBHOW KaMepbl BBIIOJIHEHBI U3 OOBIKHOBEHHOT'O CTPOMTEIHHOTO

kupruda. TommuHa creH 01 = 250 Mm. Kpome TOro cTeHsl M CBOJ HMEIOT JBYXCJIOWHYIO TEIIO-
M30JISIMIO TOJIIMHOMN: TIEPBOTO CIOS — Op.
BTOPOTO CJI0S — O3,
O6wu1ast HOBEPXHOCTH CTEH U cBoja — F.
Temreparypa Ha BHyTpEHHEH MOBEPXHOCTH KUPIMHYHOM Kiagku — {1 ocC.

Temreparypa Ha BHEILIHEW MOBEPXHOCTH TeILIOM30sun — iy OC. Ucxonuble maHHbIE
(TabI1.) HAaHEeCTH Ha CXEMY TeIUIoNepeIadH.
Paccuntats:

25



1. CKoJBKO TEMJIOTHI TEPSIETCS B TEUEHHE OJJHOTO Yaca Yepe3 CTEHbI U CBO/
CYIIMJIBHON KaMepBhl.

2. Temmeparypy Ha TpaHULIE MEXKAY KJIaJKOHW U IEPBBIM CIIOEM TEIUIOM30JISINN U
MEXy IBYMSI CJIOSIMU M30JISALIUU.

Taomuua — Ucxongusle naHgble K 3agade 14 A

B Temneparypa,
apu Marepuan 0o MM &3 mm | F, M2 °c
aHT , ,
t1 ty
1 Acteer (3) 100 100 | 100 | 300 30
Topdommura (d3)
MunepanbHas Bata (05)
2 100 50 120 215 32
Topdonnuta (03)
3 Cosemut (37) 50 100 | 110 | 320 35
Topdomnmura (d3)
Maruesus B nopoike (05)
4 100 100 120 125 28
TophomuTa (03)
5 [Ipo6koBas Menous (0;) 100 50 115 130 30
TophomuTa (03)
6 Crexnogara (07) 100 150 | 100 | 140 35
TopdomuTa (03)
MumnepanbHas Bata (05)
7 120 80 125 710 38
[Tenomnnact (03)
8 IlepcTsHoii Boiinok (0y) 40 120 130 | 115 30
Kupnuusas usonsmus (03)
9 Crexnogara (07) 90 50 115 | 105 30
Jlepeso (1onepek BoJI0KOH) (03)
10 Acbecr (07) 120 30 120 | 150 24
Kupnuunas nzonsnus (03)
11 Creitopara (02) 130 50 100 | 160 25
Topdonura (03)
MunepanbHas BaTa (05)
12 80 80 115 170 28
Topdornumura (03)

IIpumep nadoparopHoii padotsl no kypey ITAXT (Tekyummii KOHTPOJIb)
(pparment k pazgeny «MaccooOMeHHBIE POLECCH H ANMAPATHI»)

Pabota 9. UccrnenoBanue npolecca Macconepeaadu
pu abcopOIu Ta30B

[ens paboTel

1. Onpenenuts kK03 PULIMEHT Macconepeaauu Npu abcopoMKU aMMHaKka BOAON MPHU Pa3IMYHBIX
CKOpPOCTSIX IBHKEHHS raza B abcopbepe.

2. IMoctpouts rpaduk 3aBUCUMOCTH KO3 (dULIMEHTa Maccolepeaadyn OT CKOPOCTH T'a30BOM cMe-
cH B abcopOepe B Jlorapu(pMUIecKUX KOOPJUHATAX U ONpPeaenuTh KodhHuumenTsl 4 u Nn.
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Onucanue ycTaHOBKH

YcranoBka (puc. 12) cocrout u3 meHoyHoro abcopdepa 1 (crexnsinHol TpyOku). [To BHyTpeH-
HEll CTeHKe TpyOKM TOHKOHM IJICHKON cTekaeT Boja. HaBcTpeuy BoJe CHU3Y BBEpX IOCTYNaeT
aMMHUa4YHO-BO3/YIIHAs cMech. Boa moiaercs U3 HallOPHOM CKIISIHKM 2, KOJIMYECTBO €€ 3aMeps-
eTcs peomeTpoM 4 u peryiaupyercs kpaHoMm 3. PactBop ammmuaka u3 abcopbepa OTBOAMTCS B
IPUEMHUK 5 WIN CIIMBAETCS B KaHAIU3ALMIO.

Bo3aymHo-aMmuauHas cMech mojryyaercs myTeM OapOoTaka BO3Jyxa 4epe3 aMMHAYHYIO BOJY,
3aIIUTYI0 B OYTBUTH — jecopOep 9. Bo3nyx B necopbep HarHeTaercs Kommpeccopom 6 yepes 0y-
(bepHyIo CKIISTHKY 7, KOTOpasi OAHOBPEMEHHO YJIaBJIMBAET KaleJbKU Macja U3 Bo3JlyXa U cMsrya-
€T HEpaBHOMEPHOCTH B [10/1a4€ BO3AYXa.

JlaBneHue Bo3/1yXa Ha JIMHUM HarHeTaHus rpy0o, peryiaupyercs 3akumMoM 10 u aBTOMaTHYECKH
NOJJIEPKUBAETCS Ha 3alaHHOM YPOBHE T'MJIPOCTaTUUYECKUM pEryssiTopoM — «MoHocTaTtom» 8.
JlaBneHue, KOTOpoe HEOOXOIUMO IOJJIEP)KUBAaTh B HATHETATEIbHOM TPYOOIPOBOJE, 3a/1aeTCs
IyTEeM MU3MEHEHUS TITyOUHBI TOTPYKEHUSI TPYOKH MOHOCTATa B )KUJIKOCTD.

KonnyecTBo BO3ylIHO-aMMUAYHOM cMecH, ITo1aBaeMoii B abcopbep, 3amepsieTcs peomeTpoM 12
u perynmupyercs 3axumom 11. OrpaboraHHas BO3IyIIHO-aMMHA4YHAas CMECh BBIOpAchIBaeTCS B
atmocdepy.

KonuenTpanus aMmMuaka B BO3IYIIHO-aMMHAYHONH CMECH JIO TIOCTYIUICHHs ee B abcopOep u Ha
BBIXOJIe U3 abcopOepa ompenensercs ciaeayromuM nyreM. [Ipo6sl Bo3qyniHo-aMMHUaqHON cMecu
NOCTYNAarT B CKIAHKM [Ipekcens 25 u 16, B KOTOpbIE 3aJIMBAIOTCSI TOYHO OTMEPEHHBIE KOJIMYe-
CTBa TUTPOBAHHOI'O PACTBOpA CEPHON KHCIOThl. AMMMAK IOIJIOLIAETCS U BCTYNAET B PEaKLUIO C
cepHoii kucnotoi. [Ipoba ra3oBoit cMecu OTOMpAETCs 10 MOMEHTA MOJIHON HEUTpaIn3aluu cep-
HOW KHMCIOThl aMMuakoM. Bo3nyx u3 ckisiHku Jlpekcens BbITecHsieTca B acnuparopsl 17 u 18
pu OTKPHITHIX KpaHax 19 u 20. KonnyecTBo BO3/yXa 3aMepseTcs 110 KOJUYECTBY BBITEKIIEH U3
acrnuparopa BOJb.

N36pTOuHOE NaBieHue B abcopbepe 3amepsiercss Manomerpamu 21 u 22.

BaT™
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Pucynok 12 — CxemMa ycTaHOBKHU AJIs ONpeaesieH s KoapUIeHTa Maccorepeauu npu ad-
copOIIMH Ta30B

MCTOI[I/IKa BBIITOJIHCHU A pa6 OTbI

OnBIT TPOBOAUTCS B CIACAYIOIIEM MOPSIIIKE.

1. B HanopHy0 CKJISIHKY 2 3aJIUTh JUCTUJUIMPOBAHHYIO BOAY.

2. OTKpBITH KpaH 3 ¥ OTPEryJIHUpOBaTh MO peoMeTpy 4 3a/laHHyIO M0Jady BOJbI Ha OpOILIECHUE
abcopOupoBannoil Tpyoku 1, V i/mMuH. YOeauThCs, YTO BCS BHYTPEHHSISI IIOBEPXHOCTh TPYOKH
CMOY€HAa BOJOM.

3. Bxitounts komnpeccop 6 1pu OTKpbITOM 3axuMe 10 1 3aTeM, IPUKpBIBas ITOT 3aKHUM, yCTa-
HOBUTH JJaBJICHHE B HArHETaTEeIbHOM TPYOONpOBOJIE TaKUM, YTOOBI 4acTh BO3JyXa cOpachiBa-
Jach 4epe3 MOHOCTAT B aTMocdepy.

[Tocne 3TOrO, OTKpHIBas 3aKUM 11, OTperynupoBarh Mo peoMeTpy 3aJaHHYIO 110J1a4y BO3yLIHO-
aMMHa4HO# cMecH, Vs JI/MHUH.

4. OnpenenuTh KOHIIEHTPAIMIO aMMHaKa B BO3AYIIIHO-aMMHA4YHON cMecH Ha BXoJie B abcopOep u
Ha BBIXO0JIe U3 abcopbepa. st aToii memnu:

- 3QJIUTh B KaXIyl0 CKISHKY Jlpekcens 15 m 16 3amaHHOE KOJIMYECTBO TUTPOBAHHOM CEpHOI
KHUCJIOTBI, N MJI, ¥ IPUOABUTH 0 2-3 KaIul METHJIOPAHIKA;

- HamoJIHUTH acrupaTtopsl 17 u 18 Bom0#l U3 BOAOMPOBOJA U MPOBEPUTHh UX HA T€PMETHUYHOCTD:
IIPU 3aKpBITHIX 3akKUMax 13 u 14 u oTkpbITHIX KpaHax 19 u 20 Boga He JOKHA BBHITEKATh;

- OTKPBITh 32KUMBbI 13 1 14 1 B MOMEHT HOJIHON HEHUTpaM3allid CEPHON KMCIIOThI aMMHUAKOM (B
MOMEHT U3MEHEHUS OKPAacCKU MHAMKATOpa U3 OPaH)KEBOW B JKEITYIO) 3aKpbITh KpaHbl 19 u 20 u
3aKuMBI 13 u 14;

- 3aMepUTh 00BEMBI BOJIbI, BBITEKAIOIIEH U3 KaX/I0T0 acluparopa B OTIAEIbHOCTH; 00bEM BbITE-
Karolel BOJbl paBeH 00beMy BO31yXa B OTOOpaHHON mMpobOe BO3AYIIHO-aMMHAYHON CMECH Ha
BXOJIe B abcopOep vy 1 Ha BeIXo1e abcopbepa v.

5. Ilpu 0oqHOM M TOM K€ pacxoe raza NpoBOJUTCS MUHUMYM JBa 3aMepa. Ecinu pasHuna Mexay

00BeMOM BoO3ayxa AU = U, — U, IIpH JIBYX 3aMepax OTIMYacTCs JPYyr OT JApyra He Gojee, yeM

Ha 25-30 M1, TO MEPEXOIAT K OIMbITaM C JIPYrUMH CKOPOCTSAMHU. B mpoTHBHOM ciiyuyae nenaercs
TPETuil, 4eTBEPTHIN U T. 1. 3aMEpPHI J0 TeX NOp, MOKa He OyyT MOJTy4YeHbI 1Ba OJIM3KUX MO BEIU-
YHHE pe3yJbTara.

6. OnbIT IPOBOJUTCS C TPEMsI PAa3IMUHBIMU CKOPOCTAMH MOJaYM aMMHUAYHO-BO3AYIIHON CMECH
MIPY OAHOM U TOM 7K€ CKOPOCTH MOJA4YH BOJBI.

7. Ilocne OKOHYaHUA ONBITA BKIIOYUTH KOMIIPpECCOp 6, 3aKpbITh KpaH 3 Ha JIMHUU MOJa4H BOJIbI B
abcopOep u kpan 11 Ha TMHUM MTOAAYM BO3AYIITHO-AMMHAYHOU CMECH.

PesynbpTaThl HaOMIOACHUN HY)KHO 3amucaTh B Ja0OpaTOPHBIN KypHal B BUAE cleayroiei tadm.

6.

Tabnuna 6
06b- | O0b- |K-Bo |K-Bo |K-Bo | H30biTou- | [locTOsiHHBIE mapaMeTpbl YCTaHOBKH U
€MHas | eMHasi | BOJbI, | BOJABI, | pac- HOC JIaB- | OTbBITA
CKO- | CKO- BbITE- | BBITE- | TBOpa, | JICHHE B
pOCTh | pOCTH | Karo- | Karo- | 3anu- | abcopbe- HaumenoBa- | O6o | Pa3- | Benuuunj
ra3o- | BOmBI, | mieit et TOTO B | pe, HHAC 3Ha- | Mep
BOI Vg W3 ac- | M3 ac- | CKIL MM  BOJIL. ue- | HOCT
cMe- | Ji/MuH | nupa- | nupa- | Jpek- | cT HHe | b
cH, Topa | Topa cest, N
VCM 15, 16, MII
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K=1, N=01

TexHuka 6e300aCHOCTHA

[Tpu paGoTe Ha aOCOPOIMOHHON YCTaHOBKE B CIy4yae HEr€PMETUYHOCTH KOMMYHUKAIIMH MOKET
BO3HHMKHYTh OIIACHOCTH OTPABJICHUS aMMHAKa.

AMMmuak — 6€CHBGTHBII>'I ra3, pasapaxacT CJIN3UCTbIC O6OJIO‘-IKI/I; IIpu CUJIbHBIX OTPABJICHUAX MO-
KET HACTYIHUTh CMEPTh OT pe(pIeKTOPHON OCTAHOBKH JBIXAHHUS.

[Tepen Hauanom paboOTHI:

- IPOBEPUTH IJIOTHOCTh COEMHEHUN CTEKIIIHHBIX TPYO, peoMeTpoB, abcopbepa, CKiIsHOK Jlpek-
censt 15 u 16, acnuparopos 17, 18 u manometpos 21 u 22;

- TIPOBEPUTH MCIPABHOCTb PE3MHOBBIX IIJIAHTOB, COCIUHSAIOIMX KoMIpeccop 6, MOHOCTAT 8 U
necopOep 9 ¢ yCTaHOBKOI;

- IPOBEPUTH, HE 3a0UTHI JIM CTEKJISIHHBbIE TPYOKH Ul BbIOpOca oTpabOTaHHOW ra30BO3IYLIHON
CMECH U aMMMa4yHOU BOAbI; TPYOKU 23 1 24 noikHBI ObITh BBIBEJICHBI U€PE3 OKOHHBIE paMbl Ha
yany,

- IPOBEPUTH UCIPABHOCTD 3JIEKTPOIPOBOAKH U ITYCKOBOM anmaparypbl KOMIIpPeccopa;

- IPOBEPUTH, 3a3€MJICH JIU DJIEKTPOJBUTATENb KOMIIPECCOPA.

Bo Bpemst paboThI:

- MOAKJIFOYUTH AecopOep ¢ aMMUAYHON BOJIOM; JIJISl 3TOTO OTKPBIBAIOT CTEKIISIHHYIO MPOOKY fe-
copOepa U OBICTPO 3aKPBIBAIOT €T0 PE3MHOBOW MPOOKOHM ¢ TpyOKamMu, COCAMHEHHBIMH PE3UHO-
BBIMU IIUIAHTAMHU C YCTAaHOBKOM;

- B HATMIOPHYIO CKJISTHKY 2 3aJIUTh BOJY;

- TIepe]l KaX/IbIM OIBITOM B CKIISIHKU [[pekcens 15 u 16 3anuth 3anannoe konudectBo 0,1 H pac-
TBOpa CEPHOM KHUCIIOTHI U COEAMHUTH UX C YCTAHOBKOM; TPOBEPUTH T€PMETUIHOCTD;

- yCTUTH B JiecopOep cHaydaja BOAY C 33JaHHOW CKOPOCTBIO M3 HAMOPHOM CKIISIHKH 2, a 3aTeM
KOMITPECcop;
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3AINIPEHIAETCA BKIIOYATH KOMIIPECCOP C HEIMTPUCOEJMHEHHBIMU K YCTA-
HOBKE CKJISIHKAMU APEKCEJIA!

- CIIeZINTh, 4TOOBI HE OBIIO YTEUKH aMMHUaKa B aTMoc(hepy uepe3 HEIUIOTHBIE COeTMHEHMIA;

- B CIy4ae OOHApY)KEHHsI YTEUKH aMMHaKa HEMeJUIEHHO OCTAaHOBHTH KOMIIPECCOP U JIOJOXKUTH O
HEUCIPAaBHOCTH JIAOOPAHTY WJIN IPETIOIAaBATENIO.

[To oxkoH4yaHuu paboOTHI:

- OCTAaHOBUTbH KOMIIPECCOD;
- 3aKpbITh KpaHbl 13 1 14 1 mocie 3TOro OTCOCAMHUTH CKIAHKU Jlpekcens aJisi MOArOTOBKU K
CJIEIYIOIIEMY OTIBITY.

Mepsl nepBOi TOMOIIHU IIPX OTPABICHUNA aMMHAKOM

CBexwuii OTABIX, ABIIIATH HAJ TAPOM C J00aBJICHHEM JUMOHHON KUCIOTHL. [IUTh Termioe Moaoko
¢ conoii. Jlate pacturenbHOe Macio uiu sudHbli 6enok. [Ipunsates koxeun (0,015 r).

O0paboTka pe3ynbTaTOB HUCCIEA0BAHUS

Cpennuil ko3dduuueHT mMacconeperauud npu abcopOLUK aMMHaKa BOJOW pacCUMTBIBAETCS IO
YpaBHEHHUIO (2):

M
= H
F-AY.,
rae M — xonmu4ecTBo abCoOpOMPOBAHHOTO aMMHAaKa B €MHUILY BPEMEHH, KMOJIb/C;
F — noBepxHOCTh KOHTaKTa (ha3, M
AY cp — CpenHsIsl IBDKYIIas CHIIa Ipoliecca.

KonnuecTBo abcopOMpOBaHHOTO aMMHUaKa B TEUEHHE OJJHOW CEKYHIIbI ONpEAeTseTCs] U3 ypaBHe-
HUS MaTepuaabHOTo Oananca (5)

M= G(YH — YK),
rae G — KoIM4ecTBO HHEPTHOTO ra3a (Bo3/ayXa), IoJjaBaeMoro B abcopoep, KMOJIb/C;
Ve, -P-T, 1

60-1000-22,4-P,T 1+Y,
rae Vem — o0beMHast CKOPOCTh BO3AYIIHO-aMMHAYHON CMecH Ha BXoje B abcopOep, 1/MuH (3a-
MepsIETCS PEOMETPOM);
Po, To — naBneHue u TeMnepaTypa npu HOpMaJIbHBIX YCIOBHSIX, [1a, K;
P, T— naBnenue u TeMrneparypa B yCIOBHsX onbITa, [Ia, K;

P=B+ 4P

B — naBnenwne no 6apometpy, Ila;
AP — u30bITOUHOE JaBiieHue B abcopbepe, [1a;

ap =Mt ;hK %98

Y, Yk — KOHIIEHTpallis aMMHUaKa B Ta30BOM CMECH Ha BXOJie B abcopbep u Ha BbIxoje u3 abcop-
Oepa, KMoJib A/KMOJIb UH. Ta3a.

HavanbHas u KoHeUHas: KOHIIEHTPAIMsI aMMHUaKa B Ta30BOW CMECH OMPEIENsIeTCs U3 Pe3yNbTaToB
aHaJIM3a ra30BOM CMECH ITyTeM IMPUCACBIBAHUS €€ Yepe3 CKIISTHKHU J[peKkcensi ¢ THTPOBaHHBIM pac-
TBOPOM CEPHOI KUCIIOTHIL.

Od4eBHTHO, KOJIMYECTBO BBITEKIIEH U3 acupaTopa BOJIbI PAaBHO MapIHATLHOMY 00BeMY BO3AyXa
B Ta30BOM CMECHU: Uy, Uk I

[TaprmanpHBIN 00BEM aMMHUaKa ONPEACIISIETCS CISTYIOITUM 00pa3oM:

30



- KOJIMYCCTBO FpaMMMOHeﬁ aMMHuakKa, IorjJoImaroicro B CKITHKax I[peKceJISI
N-K-n
NHy = 2AAA ]
3 1000

rae N — Kkosm4ecTBO CepHOM KMCIIOTBI, 3aJIMTON B CKIIAHKY [[pekcers;

K — xo3¢punment HopmansHOCTH;

N — KOJIMYECTBO TUHTPOBAHHOI'O PACTBOPA CEPHOM KUCIIOTHI, 3AJIMTON B CKISHKY JIpekceis, M.
Ecnu 1osib30BaThCsl OJHOM M TOM K€ CEPHOM KHUCIOTOM M 3aJIMBaTh B CKIISIHKU Jpekceins 0qHO U

TO e KOJIMYECTBO MJI cepHOii kucnotsl, To Gy s const.

- mapuuanbHbIA 00bEM aMMHUaKa B Ta30BOM CMeCH, IPUBEACHHBIN K YCIOBUSAM OIBITa, OyIeT pa-
BEH

P, T
UnNHy, :GNH3 ‘22,4P+

0
KoHIieHTpaIus aMMraka B OTHOCUTEIILHBIX MOJIbHBIX KOHIIEHTPALUIX OyIeT paBHa:
- Ha BXoJie B abcopOep

Unh
_ 3
YH = kMoib NH3/kMomIp BO3I.
by
- Ha BBIXOJIe U3 abcopbepa
U,
YK = kMoitb NHa/kMoib Bo3 .
1)
K

Cpenusis IBIKYINAS CHIIA TIpoliecca

B KOOpauHaTax Y — X nuHusg paBHOBECUSA IJId CUCTEMbBIL: aMMHWAYHO-BO3AYyllIHAsA CMECh — BOJid —
kpuBas. Ho, Tak kak KpHBH3HA JIMHUU PaBHOBECHs HEOOJbINAs, TO CPEIHIOK JBIKYIIYIO CHITY
npoiiecca NpUOIMKEHHO MOYKHO ONIPEIeTUTh 10 ypaBHeHusM (9a) uiu (10a).

« In Mﬂ
AYmin
rac AYmax = YH — YpH AYmin = YK — YPK (CM. puc. 10),

YpH — KOHLEHTpAIMsl aMMHaKa B BO3/yX€, paBHOBECHAs C KOHIIEHTpalueil aMMuaka B BOJe Ha
BbIX0/ie U3 abcopbepa, kmosib NHz/kmomb Bo3 .

Yo = mexK
TP+ (P-mp )X,

W3 ypaBHeHus: MaTepuaibHOro Oananca (3) Hailigem

Xk:Xﬁ+EQ%;ﬁQ,

rae L — pacxon BobI, KMOJIB/C;
_VePs
60-1000-18
Vg — 00beMHast CKOPOCTb BOJIBI, JI/MUH (U3MEpPSIETCS PEOMETPOM 4);
pp — TUIOTHOCTH BOJIBI IPU TEMIIEPATYpE ONbITA, KI/M",
Myx = 277 xIla mpu t = 20 °C;
M,x = 295 klla mpu t = 25 °C;
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m,x = 320 kIla mpu t = 30 °C;

Ypx — KOHIIGHTpAI[Msl aMMHaKa B BO3/yX€, PaBHOBECHAs ¢ KOHIIEHTpaIueil aMMuaka B BOJE Ha
BXOJIe B abcopOep.
ITpu Xy =0, Ypgx = 0, Torma AY yin = Yk.
[ToBepxHOCTH KOHTaKTa (pa3 MOXKeT ObITh NMPHHATA PABHOM BHYTPEHHEH MOBEpPXHOCTH abcopO-
IIHOHHOM TPYyOKH

F=rdl, M,
rae d = 12 MM — BHYTPEHHHI AHaMeTp abCOpOLMOHHOMN TPYOKH;
| =300 mm — 1mriHa a0COPOIIMOHHON TPYOKH.
s onpenenenns kodhdunueHToB 4 u N ypaBHeHue (24) mpeacTaBuM B BUJIC

lgKy = n lgwy + IgA,
/i€ Wy — CPeliHAsS CKOPOCTh I'a30BOM cMecH B abcopbepe, M/c

_Ver
f
PT
Vep =GA+Yp) 22,4 0
P-T,
Y, +Y
Y — H K
CP 2
2
f:ﬂ' d
4

3areM BBIYHCISIIOTCS JOTapu(Mbl CKOPOCTEH ra3oBoil cMmecu B abcopbepe m K03 (PPHUIHUEHTOB
MaccoIepeIayn.
Pesynbratel pacueta Ky, wy, IgKy u lgwy cBoastes B Tabm. 7.

Tabnuma 7

wy YH Yk Gun G Yek Yeu | AYy | AYk | AYcp f Ky |ga)y |gKY

[To mony4ueHHbIM 3HaUeHUIM [gwy 1 IgKy ctpoum rpaduk .

fg KI*' 4

[gew

L 4

lgd

Puc. 13
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OTpe30K, OTCEKaeMbIi MPSIMOI Ha OCH KOOPJMHAT, AaeT 3HadeHue |gA, a TaHreHC yriia HaKJIOHa
IIPSIMOM — ITOKA3aTeNb CTEIIEHHU N.

Coneprxkanue oTyeTa

Llens paboTHI.

Cxema yCcTaHOBKH €O cHelr(puKanuei.
3anaHue.

[TonpoOHBIA pacueT onpeneIsieMbIX BEIIMYNH.
Tabmuie 6 u 7.

['paduk 3aBUCUMOCTH.

Pacuet xoaddurmenTor A u n.

N Ok owDdE

Ananuz MMOJIYYCHHBIX PC3YyJIbTATOB.

KOHTpOJ’ILHHe BOIIPOCHI

B uewm 3akmrouaercs mpouecc abcopOun?
UYro sBisieTcs IBUXKYIIEH cuiioif mporecca abcopOruu?

wnN e

Kak paccunrtaTh CpeqHIO0 IBHXKYIIYIO CUITY TIpoliecca B abcopOepe?

4. Ot yero 3aBUCUT paBHOBecHe npoiiecca abcopouuu? Kakum 3akoHOM
OTHUCHIBACTCS paBHOBECHE?

5. Tlowyemy npu abcopOunM aMMHaK IEPEXOIUT U3 Ta30BOH (a3bl B
KUJKOCTB?

6. Kaxkoii pusnyeckuii cMbICII UMEET TOUKa Ha paboyuei TuHUH?

7. Uto mpoucxoamT ¢ KO3PPUIMEHTOM Macconepeiauu Py YBEITUUYEHUN

CKOpPOCTH Ta30Boi cmecu?
8. ®usuueckuit cMbica ko3 dunmenta macconpenaun?

IIpumepHBIEe TEMBI KypCOBBIX padoT:

. IIpoexTrpoBaHne peKTUPHUKAIIMOHHBIX YCTAHOBOK
. [IpoexkTrpoBaHue BHITAPHBIX YCTAHOBOK

. IlpoexTrpoBanne aGCOPOLIMOHHBIX YCTaHOBOK

. [IpoextupoBanue 6apabaHHBIX CYIIMIIOK

. IlpoexTrpoBaHne MHEBMAaTHYECKON TPYOBI-CYIIMIKH
. [IpoextupoBanue a3popOHTAaHHOHN CYIIMIIKU

. IIpoextupoBanue cymuiaku KC

. [IpoexkTpoBaHKe pacTbUIMTEIbHBIX CYIIMIOK

9. IIpoexTrpoBaHHEe HUIMHIPUUECKUX CYIIMIIOK
10.ITpoexTrpoBanue GUIBTPOBATBHBIX YCTAHOBOK
11.Pacuer noznorpesareineii Bo3ayxa.

01N DN K~ WM =
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7.4. CoorBercTBHE 0aNIbHON IIKAJIbI OLICHOK U YPOBHel ¢()OPMHPOBAHHBIX KOMIIe-

TeHIHH

Yposens chopmu-
POBaHHBIX KOMIIE-
TEHIUH

Ornenka

ITosicHeHus

Bricokuii

OTJIIMYHO

Teopernueckoe colep:kaHue Kypca OCBOCHO IOJI-
HOCTBIO, BCE IMPEIyCMOTPEHHBIE MPOrpaMMOil 00ydeHus
y4eOHbI€ 33aJaHHsI BBITIOJHEHHBI.

OOyuaromuiics Ha BBICOKOM YpPOBHE BIaJEeT
HABBIKAMHU OCYILECTBJIATh TEXHOJOTMYECKHH Ipouecc B
COOTBETCTBUU C PEIVIAMEHTOM M MCIIOJIb30BaTh TEXHUYE-
CKHE CPEICTBA U1 KOHTPOJISA IapaMeTPOB TEXHOJIOTHUYe-
CKOT'0 TIPOIIeCCa, pacCUUTHIBATh MapaMeTpbl U BBHIOMPATH
anmnaparypy TUIS KOHKPETHOI'O XUMHKO-
TEXHOJIOTUYECKOT0 IpoLecca.

bazoBrrit

XOpOIIIO

Teoperndeckoe conep)kaHHe Kypca OCBOCHO IIOJI-
HOCTBIO, BCE MPEAYCMOTPEHHBIE MPOrpaMMON OO0Yy4eHHs
y‘-Ie6HI)I€ 3aJaHusl BBIIIOJIHCEHBI C HE3HAYUTCJIBHBIMU 3a-
MEYaHUSAMH.

OOyyaromuiicss cnoco0eH U TOTOB OCYLIECTBISATH
TEXHOJOTUYECKUH MPOIIECC B COOTBETCTBHU C PETJIaMEH-
TOM H HCIIOJIb30BaTh TEXHHUYECKUE CPEICTBA Ul U3Mepe-
HUSI OCHOBHBIX IapaMETPOB TEXHOJOTHYECKOTO IPOLEC-
Ca, PacCUMTHIBATh MApaMETPbl U BHIOMPATH aImaparypy
JUISl KOHKPETHOTO XMMHUKO-TEXHOJIOTHYECKOT0 Iporecca.

IToporossiii

YIIOBJIETBOPH-
TEJIBHO

TeopeTnueckoe coaep)aHUE Kypca OCBOCHO da-
CTHUYHO, OOJILIIMHCTBO MPEIYCMOTPEHHBIX MPOTPaMMOi
00ydeHUs y9eOHBIX 3aJJaHUi BBITOJIHEHO, B HUX UMEIOTCS
OIINOKH.

OOyuaromuiicsi 1mMoj; pyKOBOJCTBOM U CO CTOPOH-
HEll MOMOIIBIO0 CIIOCOOEH U TOTOB OCYIIECTBIATH TEXHO-
JIOTUYECKHUI TPOIECC B COOTBETCTBUU C PETJIAMEHTOM H
UCIIONIb30BaTh TEXHUYECKHE CpPEeICTBA ISl H3MEpEHUs
OCHOBHBIX IapaMeTPOB TEXHOJOTHYECKOTO TIpoIiecca,
paccuMThIBaTh MapaMeTphbl U BBIOUpPATH ammapaTtypy AJs
KOHKPETHOT'O XMMHKO-TEXHOJIOTHIECKOT0 TIpoIiecca.

Huskuit

HCYOOBJICTBO-
PUATCIIBEHO

Teopernueckoe coaep)kaHue Kypca HE OCBOEHO,
OOJBIIMHCTBO MPEAYCMOTPEHHBIX TPOrPaMMO 00yUICHHS
y4eOHBIX 3aJaHui JTUOO HE BBIMTOJHEHBI, TU00 COAEpIKAT
rpyOble OIIMOKY; TOMOTHUTENbHAS CaMOCTOSsITeNIbHAS pa-
0oTa HajJ MaTepuajoM He TpHUBeia K KakoMy-JIHOO 3Ha-
YUTETFHOMY MOBBIIIEHUIO KAa4eCTBAa BBIMOJHEHUS Yy4eO-
HBIX 3aJJaHUH.

OOyyaromuiicss He CHOCOOCH W HE TOTOB OCY-
IIECTBIISATh TEXHOJIOTHYCCKUH MPOIIECC B COOTBETCTBHH C
pEerITaMeHToM M HE yMeeT HCIOIb30BaTh TEXHHUYECKUE
CPEJICTBA IS M3MEPEHUSI OCHOBHBIX MapaMETPOB TEXHO-
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VYposeHns chopmu-
POBaHHBIX KOMITE- Omnenka INosicHeHus
TEHIUH

JIOTUYECKHUX MPOIECCOB, PACCUUTHIBATH MTAPAMETPHI U BBI-
OupaTh  ammapatypy s KOHKPETHOIO  XMMHKO-
TEXHOJIOTMYECKOI0 IIpoLecca.

8. MeToauyeckue yKa3aHus 1JIsl CAMOCTOSITEIbHOM PadoThl 00y4ar0IIMXCS

CamocrosiTenbpHas paboTa CrocoOCTBYET 3aKpEIUICHHUIO HAaBBIKOB pabOTHI ¢ Y4eOHOH W
HAYYHOH JIUTEpaTypoil, OCMBICIEHUIO U 3aKPEIICHUIO TEOPETHYECKOr0 MaTepHaja 1Mo yMEHHUIO
apryMEHTHPOBAHO Ipejyiarath 0€30NacHbIe XUMHYECKHE TEXHOJIOTHH, BKIIFOYas 000CHOBAHHBIN
BEIOOp METOJla M ammaparypHOro o(opmiieHUss KOHKPETHOTO XUMHUKO-TEXHOJIOTHYECKOTO IPO-
recca, y9uT oo0padaTbiBaTh U HHTEPIPETUPOBATH SKCIIEPUMEHTAILHBIC JTaHHBIC.

CamocrosiTenpHas paboTa BBIIOTHSIETCS BO BHEAYIUTOPHOE (ayAUTOPHOE) BpeMs I10 3a/a-
HUIO ¥ TP METOJMYECKOM PYKOBOJICTBE MPEIOAaBaTelisi, HO 03 ero HEMmoCPEICTBEHHOrO y4a-
cTus (P YaCTUIHOM HETOCPEJCTBEHHOM YYAaCTHH IPENOJABATEIIs, OCTABIISIONIEM BEIYIIYIO
POJIb B KOHTPOJIE 32 pabOTOi CTYJICHTOB).

Dopmvl camocmosmenvroi pabomul 6akanaBpoB pazHooOpa3Hbl. OHU BKIIIOYAIOT B CEOsI:

- 3HAaKOMCTBO C H3YyY€HHE U CHCTEMaTHU3aLUI0 O(GULHUAIBHBIX TOCYIapCTBEHHBIX
JIOKYMEHTOB: 3aKOHOB, IIOCTAHOBJICHUH, YKa30B, HOPMAaTUBHO-UHCTPYKIIMOHHBIX U CIPABOYHBIX
MaTepHaJoB C UCIOJIb30BaHUEM HH(OPMAIMOHHO-TIOUCKOBBIX cucteM «KoucynbranT Ilmocy,
«["apanT», riodaneHOM cetu «MHTEpHET»

- u3yyeHue y4yeOHOHM, HaydyHOH M METOAWYECKOM JIMTEepaTypbl, MarepuaioB
HEePUOIMUECKUX M3JaHUM C NPUBJIECYEHUEM IIEKTPOHHBIX CPEICTB O(UIMAIBHOM, CTaTUCTUYECKOH,
NEPUOANYECKON U HaydHOH HH(pOpMaLIUH;

B mpouecce usyuenus aucuuingsl «lIporecch! v anmaparsl XUMAYECKOW TEXHOJIOTUN

HanpasneHus 18.03.01 «Xumuueckast TEXHOJIOTUS» OCHOBHbIMU BUOAMU CAMOCMOS-

menvbHol pabomul SBISIOTCS:

O MOATOTOBKA K ayIUTOPHBIM 3aHATHUAM (JICKIIMAM, MPAKTUUYECKUM U Jabopatop-
HBIM 3aHATHIM) U BBIIIOJHEHUE COOTBETCTBYIOIINX 3a/1aHUI;

O caMOCToOsITeNIbHasi paboTa HaJl OTJACIHHBIMH TEMaMU Y4E€OHOM AUCITUTUTMHBI B COOT-
BETCTBUU C YU€OHO-TEMAaTHYECKUM ILIIAHOM;

O BBIITOJITHEHHE TECTOBBIX 3aJJaHUM;

O IIOATrOTOBKA K 9K3aMEHY, 3a4€Ty C OLIEHKOM.

CaMoCTOATEbHOE BBINIOIHEHUE MeCcmoeblX 3a0anuti TI0 BCEM pas3ziesiaM JUCHHILUINHBI
copmupoBansl B ponze oreHouHbIX cpeacts (POC)
JlaHHBIE TECTHI MOTYT HCIIOJIB30BATHCSL:

— OakajaBpamH IIpH MOJTOTOBKE K 9K3aMeHY B JopMe caMOIIPOBEPKH 3HAHUH;

—  IpernojaBaTeNsiMu i MPOBEPKU 3HAHUM B KauecTBEe (POPMbI MPOMEKYTOUYHOTO KOH-
TpOJIA Ha TAOOPATOPHBIX U JIGKLIMOHHBIX 3aHATHSAX;

— Ui IPOBEPKU OCTATOYHBIX 3HaHUHN OaKanaBpoB, U3yYMBIIMX JaHHBIN KypC.

TecroBble 3amaHust pacCUMTaHbl HAa CaMOCTOSITENBHYIO pPaboTy 0€3 HCIOIb30BaHUs
BCIIOMOT'aTeNIbHBIX MaTepHasioB. To ecTh MPH UX BBHIIOJIHEHUH HE CIIEIyeT MOJIb30BaThCsl y4eOHOM U
JPYTMMU BHJIaMU JIUTEPATYPBI.

JInst BBINOJTHEHUSI TECTOBOTO 3aJ[aHUsl, MPEKIE BCEro, CIEAYyeT BHUMATEIbHO NMPOYUTAThH
NOCTaBJIEHHBIN Bompoc. [locine o3HakOMIIEHHsI C BONPOCOM CIENyeT NMPUCTYNaTh K MPOUYTEHUIO
npeaaraéMbIXx BapHaHTOB oTBeTa. HeoOxoauMo mpounTaTh BCe BapUaHTHI MU B KayeCcTBE OTBETA
crestyeT BeIOpath nHjieKe (OyKBeHHOE 0003HAYEHHE), COOTBETCTBYIOIINI MPAaBHILHOMY OTBETY.
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Ha BbImosHEeHMe TecTa OTBOAUTCS OrpaHWdeHHOe Bpems. OHO MOXKET BapbUpOBAThCs B
3aBUCUMOCTH OT YPOBHS TECTHPYEMBIX, CIOKHOCTH M oObema Tecra. Kak mpaBuio, Bpems
BBITIOJTHEHUS TECTOBOTO 3a1aHUs OIpesessieTcs u3 pacuera 120 cexyH | Ha OAMH BOIPOC.

CopneprkaHue TECTOB 0 TUCLMIIIIMHE OPUEHTUPOBAHO Ha MOJrOTOBKY OakaiaBpoB IO OC-
HOBHBIM BOIIpOCaM Kypca. YPOBEHb BBIIIOJHEHHUs TECTa MO3BOJIAET MPENOAaBaTeIsIM CYIUTh O
XO0JIE CaMOCTOSITEIbHOM PabOThl 0aKalaBpOB B MEKCECCHOHHBIN IEPUOJ U O CTENIEHH UX MOJrOo-
TOBKH K DK3aMEHY.

Iloozomoeka k npaxmuueckum pabomam.

BrimonHenne MHAMBHIYaNbHON MPAKTHYECKOW pabOTHI SIBISETCS YacThIO CaMOCTOSITEINb-
HOW paboThl 00yYaroIerocss ¥ MpeaycMaTpuBaeT HHAMBUIYAIbHYIO pabOTy CTYAEHTOB C y4yeo-
HOM, TEXHUYECKOU U CIIPABOYHOM JIMTEPATYPOM 110 COOTBETCTBYIOLUM pa3jeaM Kypca.

[lenbro MpaKTUYECKUX 3aHATUH SBISAETCS 3aKPEIJICHUE IPAKTUYECKUX HABBIKOB, IIOJIyYEH-
HBIX Ha JICKUMOHHBIX 3aHATHUAX, HAIIPABJICHHBIX HA OIPEIEICHUE OCHOBHBIX XapaKTEPUCTUK TEX-
HOJIOTHUYECKOT0 000pYA0BaHUs, BKIIKOYAsl ONPEeIEHEe OCHOBHBIX ra0apUTHBIX pa3MepoB arma-
para, ero ruJipaBIUIeCcKOTO COMPOTUBICHHUS, Y3PPEKTUBHOCTH OUUCTKH.

CTyneHT BBINOIHAET MHIUMBUYaJIbHOE 3aJaHUE 110 BAPUAHTY.

PykoBoaurens n3 yncia npenojasarenei kageapsl ocymecTBIIeT TEKyIee pyKOBOACTBO,
KOTOpPO€ BKJIIOUAET: CUCTEMATHUYECKHE KOHCYJIbTAlMM C LIEJBI0 OKa3aHUs OPraHU3allMOHHOW U
Hay4YHO-METOINYECKOM MOMOILU CTYJIEHTY; KOHTPOJIb HaJl BHIIIOJIHEHUEM pabOThl B YCTAHOBJIECH-
HbI€ CPOKH; IPOBEPKY COJEpkKaHUs U 0(hOPMIICHHUS 3aBEPLICHHON padoThI.

[IpakTudeckas paboTa BBIIOIHIETCS OOYYAIOIIUMCS CAMOCTOSITENIBHO W JOJDKHA OBITH
IIPEJICTaBJICHA K IPOBEPKE MPENOJABATEIIO 1O Hayala DK3aMEHALIMOHHON CECCHM.

CryneHThl, HE BBIIIOJHUBIINE MTPAKTUUYECKHE pabOThl, K caye (3a4era) 3K3aMeHa HE J0-
nyckatorcsi. Pabora momkHa ObITH aKKypaTHO O(QOpMIICHA B [I€YaTHOM WJIM NMCbMEHHOM BUJE,
y00Ha JUIsl IPOBEPKU U XPAaHEHMUSI.

9. IlepeueHb MHGPOPMALMOHHBIX TEXHOJIOTHi{, HCII0JIb3YyeMbIX
IPH OCYLECTBJICHUH 00PAa30BaTE/ILHOIO NPOLECCA MO AUCHHILIHHE

Jnis ycnemHoro OBJIAfCHHUS IUCUUIUIMHOW WCTIONB3YIOTCS clenyromue nH(popMaim-
OHHBIE TEXHOJIOTUH O0yUECHHUSL:

e Jlpu mpoBeAeHUM JEKUMH HCIONB3YIOTCA IPE3EHTAUMU MaTepuala B Iporpamme
Microsoft Office (PowerPoint), Bbixonq Ha mpodeccHoHambHbIE CaWThI, HCIOIb30BAHUEC
BUIEOMATEPHAJTIOB PA3TUIHBIX HHTEPHET-PECYPCOB.

e JlabGopaTropHble 3aHATUS MO JUCIHMIUIMHE TPOBOAATCS B CIEHUATU3UPOBAHHON
yueOHOI ayIUTOPHUH.

JIaGopaTopHble 3aHATHS MO JUCHMIUIMHE MPOBOJAATCS C HCHOJIb30BAaHMEM Ppa3IMYHOIO
nabopaTOpHOTO 000PY/IOBaHUS, a TakXKe Ha JIA0OPATOPHBIX CTEHIaX-ycTaHOBKax. Ha 3aHsTum
oOyyaromuecs: U3ydaroT (PU3HKO-XMMUYECKYIO CYIIHOCTh TEXHOJIOTMYECKHUX MPOIECCOB, KOH-
CTPYKIIMM W TEXHUKY OOCITY)XHBaHHS XUMHUYECKOW armapaTypbl, ONMPEIeNsIIoT ee BaKHEeHIme
XapaKTEPUCTHKH, ONPEAEISIOT (PaKTOPbI, BIUSIOIINE HAa TPOU3BOAUTEIIEHOCT M SKOHOMUYHOCTb
yYCTaHOBOK. Takke CTYIEHTH 3HAKOMSATCSI ¢ KOHTPOJIBHO-U3MEPUTEIBHBIMU TIPHOOpaMH, METO-
JTMKOW M3MepeHHs 1 00pabOTKOM pe3ynbTaToB U3MEPEHUs, IPUOOPETalOT HAaBBIKK HAYYHOTO U C-
CJIETOBaHMSL.

Ha npakTuueckux 3aHATHSIX CTYAEHTBI OTpadaThIBal0 HABBIKM OOOCHOBAHHOTO BbIOOpa
TEXHOJIOTUYECKOTO 00OPYAOBaHUS, ONPEICIICHISI €r0 OCHOBHBIX rabapHTHBIX Pa3MEpPOB M TEX-
HUYECKUX XapaKTEPUCTHUK.

B mpomecce wu3ydeHWs IUCHMIUIMHBI YYeOHBIMH TIENISIMH  SIBJISIFOTCS.  TIEPBUYHOE
BOCIIpHATHE Yy4eOHOW HWHGPOPMALMUM O TEOPETHUYECKUX OCHOBAaX M NPUHIMIAX padoThl ¢
JOKYMEHTaMH (KapThl, TUIaHBI, CXEMBI, PETJIAMEHTHI), €€ YCBOCHHE, 3allOMHHAHHE, a TaKKe
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CTPYKTYpUPOBaHHE TIONYyYEHHBIX 3HAHUM W  pPa3BUTHEC HWHTEIUICKTYyalbHBIX  yMEHUH,
OPUCHTHUPOBAHHBIX Ha CHOCOOBI JESTEIBHOCTH PENpOAYKTHBHOTO Xapakrepa. llocpenctBom
UCTIOJIb30BAaHUS ITHX WHTEIUICKTYaJbHBIX YMEHUH JOCTHTalOTCs y3HABaHUE PaHEe YCBOSCHHOTO
Marepuala B HOBBIX CUTYaIUsIX, IPUMEHEHUE a0CTPAKTHOTO 3HAHHS B KOHKPETHBIX CUTYAITHSIX.
JUIst TOCTMXKEHUS 3TUX 1EJIe MCTOIB3YIOTCSI B OCHOBHOM TPAIUIMOHHBIE HHPOpPMa-

TUBHO-PA3BUBAIOIINE TEXHOJIOTUU O0YUYCHHUS C YIETOM PA3IMYHOTO COYETAHUS TTACCUBHBIX ()OPM
(JIexmust, 1ab0paTOpHOE 3aHATHE, KOHCYIbTALMSA, CAMOCTOSATENIbHAS padoTa) U PENPOIyKTUBHBIX
METO/I0B 00y4deHHsI (MIOBECTBOBATEIIPHOE M3JIOKEHHUE Yy4eOHOW MH(pOpManuu, 0ObsICHUTEIHHO-
WITIOCTPATHBHOE M3JIOKEHHE) U JIAOOPATOPHO-MIPAKTUYECKUX METOJIOB 00yUYeHHs! (BBITOJTHEHHE
pacueTHO-rpadUecKrX paboT, pacyeT XUMHUECKOT0 000PY/I0BAHHS).

YHuBepcuTer oOecrnedeH HEOOXOAWMBIM KOMILICKTOM JIMIEH3MOHHOTO MPOTPAMMHOTO
obecrieuyeHus:

®  CeMeiicTBO KOMMEPYECKHX ONEPAMOHHBIX cUCTeM cemeiicTBa Microsoft Windows;

e oducHsbIi maket npwioxenuit Microsoft Office;

e [porpamMMHas CHCTeMa JJisi OOHAPYKCHHUSI TEKCTOBBIX 3aUMCTBOBAaHHH B YYCOHBIX U
HAYYHBIX padoTax «AHTUIUIaruat.BY3y;

e ByX- U TPEXMEpHAs CHUCTEMA aBTOMATU3UPOBAHHOIO IIPOCKTUPOBAHUA U YCPUCHUSA
AutoCAD.

10. Onucanne MaTepuaJbLHO-TeXHHYECKOIi 0a3bl, HeOOXOIUMOI 115 OCYIIeCTBIEHUS
00pa3oBaTeIbHOIO MpoLecca Mo JUCHHUIIIMHE

Peanuzanus ygyeGHOro mporiecca OCymecTBISIETCS B CIICIHATIbHBIX YU4EOHBIX ayIUTOPHUSIX
YHUBEPCHUTETA JIJIS MPOBEACHUS 3aHITHH JIEKIIMOHHOTO THIIA, JJAOOPATOPHBIX 3aHSATHM, TPYIIIO-
BBIX ¥ MHIMBHIYAIBHBIX KOHCYJIBTAIIMH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOU aTTECTallUy.
Bce aynutopun yKOMIUIEKTOBAHBI CHEIUATU3UPOBAHHON MEOENIbI0 U TEXHUYECKUMH CPEJICTBA-
MH OOYYeHUS, CIyXallMMHU Ul TPEICTaBICHUs y4yeOHON MH(pOpPMAaH OOJBIION ayIUTOPUH.
[Tpu HEOOXOAUMOCTH O0yHAIOITUMCS TPEIaratoTCa HAOOPhI JEMOHCTPAIIMOHHOTO 000pYyI0Ba-
HUS U y4eOHO-HATJISIHBIX TOCcO0Mi, oOecrieunBaroIye TeMaTHUECKUe ULTIOCTPALIUH.

CamocTosTenbHas paboTa 00yJaromMXcsl BHIIOIHAETCS B CHIEUAIN3UPOBAHHON ayIUTO-
puM, KoTopasi o0opyJoBaHa yuyeOHOIl MeOenbio, KOMIBIOTEPHOM TEXHHKONH C BO3MOXKHOCTBIO
NoAKIIOUeHUs K ceTu «IHTepHeT» U 00ecTieueHHeM JJOCTYIIA B AJIEKTPOHHYIO HH(OPMAITMOHHO-
oOpa3zoBatenbuyto cpeny YIJITY.

EcTth nmomenienue A XpaHeHUus U NPOPHIAKTUYECKOT0 00CTyKUBaHUS yueOHOro 00o0-
pPYZAOBaHMUSL.

TpeOoBanus K ayIUTOPUAM

HaumenoBanme CIICIUaJIbHBIX HOMGH.[CHI/II\/’I OCHaH.[eHHOCTB CIICINAJIbHBIX HOMGH.[eHI/Iﬁ
n HOMGH.[eHI/Iﬁ JIIs CaMOCTOSITCIIbHOM pa6OTLI u HOMGH.[CHI/II\/‘I JJIA CaMOCTOSITeIIbHOM pa6OTbI

VYyeOHass ayauTopHsi JUisl MPOBEJEHUS 3aHs-
TUH JIGKIMOHHOTO M CEMUHApCKOTO THIIA,
[Tomenienue I TEKIMOHHBIX 3aHITHH, | TPYNIOBBIX M WHAWBUIYAIBHBIX KOHCYJIbTa-
IPYNIIOBBIX W WHIAMBHUIYATbHBIX KOH- | I[MH, TEKYIIET0 KOHTPOJII U MPOMEKYTOUHON
CyJbTalMil, TEKylIel U MPOMEXYTOU- | aTTECTAllUU: OCHAIlEHHAas CTOJaMH M ayau-
HOU aTTecTalluu. TOPHBIMH CKaMbsSIMH, MEJIOBOM JOCKOIi; mepe-
HOCHOE  MYJIbTHUMEIUHHOE 000pyJOBaHUE
(HOYTOYK, 3KpaH, IPOEKTOP).

Yuebnas nabopartopust (JIaGoparopusi mpo-
[Tomemenue juist 1a0OpaTOPHBIX 3aHs- | [IECCOB W aIlllapaTOB XMMUYECKOH TEXHOJIO-
THU TUM) JUIsl TIPOBEACHUS JAOOPAaTOPHBIX 3aHs-
TUH, OCHaIlleHHasi Ja0OpaTOPHBIMHM CTOJIAMHU
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U CTYJbSMH, CIEAYIOIIUM 000pyJOBaHHEM:
YCTAHOBKA MO HM3MEPEHUIO COMPOTHUBICHUN
TpyOOIIPOBOJOB, yCTaHOBKA IO (HUILTPOBA-
HUIO, YCTAHOBKA [0 OTCTaMBaHUIO, yCTAaHOBKA
[0 THIPOAWHAMUKE KOJIOHH, YCTaHOBKa IIO
abcopOumu, ycTaHOBKA JUISL U3Y4YEHUST PaOOTHI
[IUKJIOHA W KHIISIIETro CJIOS, YCTaHOBKA IS
HU3YUCHUA KHHCTUKH CYUIKH, YCTAHOBKA IJId
OIIpeJIeTICHNs] JCNPECCHH, YCTaHOBKA JUIs
U3y4deHUs Ipolecca TeIooOMeHa, BECHI Ja-
OopaTopHbIE TEXHHUYECKHE, BECHl aHAJUTHYE-
CKHe

[Tomerenne asi MPaKTUYECKUX 3aHs-
THH

VYuebHasg ayauTopus Uil NPOBEICHMs 3aHs-
TUH JIEKUIMOHHOIO M CEMHUHApPCKOro THIIA,
IPYNIOBBIX U WHAMBHUIYAJIBHBIX KOHCYJIbTa-
LA{, TEKYIEro KOHTPOJISI U IIPOMEKYTOUHON
aTTeCTallUU: OCHAILEHHAs CTOJaMH M ayau-
TOPHBIMHU CKaMbsIMH, MEJIOBOM JTOCKOM; Iepe-
HOCHOE  MYJIbTUMEAUHHOE 00O0pyZOBaHUE
(HOyTOYK, 9KpaH, IPOEKTOP).

[TomereHus Il CaMOCTOSATEIBHOM pa-
OOTEI

[ToMenienue Ui CaMOCTOSITEILHONH pPabOThI
00y4aroIuXxcs, OCHAIEHHOE CTOJIAMU U CTY-
JbSIMH;, KOMITBIOTEPHOM TEXHUKOH C BO3MOX-
HOCTBIO MOJKITIOYEHNUS K ceTh «MHTepHeT» H
JOCTYIIOM K AJIGKTPOHHOW HH(OPMAIIMOHHON
obpazoarenbHoii cpeae YIJITY.

[Tomemenne it XpaHEHUS W MPOQH-
JAKTUYECKOTO OOCITYKMBaHUS y4eOHOTrO
o0opynoBaHus

Pacxoansie MaTCprajibl JId PEMOHTA H 00-
CIIYy’)KNBaHUA TCXHUKHU.

Mecra s XPaHCHUA O60py,HOBaHI/I$I, XUMHU-
KaToB.
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