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1. O0mme nooKeHUs

Jucuumnuna «Ilponeccsl  annmapaTbl XMMHYeCKO TE€XHOJOTHHM» OTHOCUTCS K YacTH,
dbopMupyemMoil yuacTHUKaMu 00pa30BaTeIbHBIX OTHOLIEHUH y4eOHOro IJIaHa, BXOSIIETO B CO-
ctaB oOpa3oBaresbHOM nporpamMmel Beiciiero oopasosanus 20.03.01 - Texnochepnas 6e3omac-
HOCTb (Tpoduiib - MHKeHepHas 3aluTa OKpYKaroIiei cpeipl).

HopMmaTtuBHO-MeTonueckoi 6a3oit st pa3paboTku paboyeil mporpaMMbl y9eOHOM Juc-
nuruinHbl «IIporeccel n anmapaTsl XUMHUUECKON TEXHOJIOTUN) SIBIISIFOTCS:

o @enepanbHblii 3akoH «O06 ob6pazoBanuu B Poccuiickoii denepanum», yTBep KICHHBIN
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
OpraHM3alil U OCYIIECTBJICHUS O0pa30BaTEIbHOU NEATEIbHOCTH MO 00pa3oBaTENIbHBIM IPO-
rpaMmaM BbICHIero oOpa3oBaHUS - MporpaMmaM OakaiaBpHara, MporpamMmaM CIEHHANINUTETa,
porpaMMaM MarucTparypsbl.

e [Ilpuka3 MwuHucTepcTBa TpyAa M cOUMANbHOW 3amuThl Poccuiickoit ®emepauuu OT
28.12.2015 r. Ne 11571 «O0 yTBepxaeHHU MpodeccuoHaIbHOro cranaapra - Crenuanuct B ooa-
CTH pa3pabOTKH, COIIPOBOXKJIEHUS U UHTErPAllMi TEXHOJIOTMUYECKHUX MPOLECCOB U MPOU3BOJCTB B
00nacTi OMOTEXHUUECKUX CHCTEM U TEXHOJIOTUI».

e [Ilpuka3 MwuHucTEepcTBa TpyAa W coOUHAIbHOW 3amuThl Poccuiickoit ®emepanuu OT
31.10.2016 1. Ne 5911 «O06 yrBepkneHuu npodeccnoHaabHOro cTanaapra - CrenuaimcT 1mo KoJIo-
TU4ecKoi 6e30macHOCTH (B IPOMBITTUICHHOCTH ).

o @enepasibHBIN TOCYIAPCTBEHHBIA 00Pa30BaTEIbHBIA CTAHIAPT BBICIIETO 00pa30BaHUS
(®I'OC BO) no nanpasnenuto noarotroBku 20.03.01 «Texnochepnas 6e3omnacHOCThY (YpOBEHBb
OakanaBpuaT), YTBep)KICHHBIN MpuKazoM Munucrepctsa obpasoBanusi u Hayku P® Ne 680 ot
25.05.2020;

e YueOHbIE TUIaHBI 00PA30BATEIHLHON MPOTPAMMBI BBICIIETO 00pa30BaHMs HAIPABICHUS
20.03.01 - Texnocdepnas 6ezonmacHocTh (mpoduis - MHxkeHepHas 3aliuTa OKpYXaroliei cpe-
JIbI), TIOJITOTOBKH OakajaBpOB IO OYHOW M 3a04HOW (hopMaM 0Oy4eHUsI, OIOOPEHHBIH YUeHbIM
coetoM YIJITY (mportokon Ne8 ot 27.08.2020) m yrBepxaeHHbll pexktopom YIJITY
(27.08.2020) u mo ouHO-3a04HOU (opme 0OydeHus, onoOpeHHbIH YueHbiM coBetoM YIJITY
(mporokoun Ne3 ot 18.03.2021) u yrBepxkaeHHsbIi pekropom YIJITY (18.03.2021).

Oo6yuenmne mo obpazosarenpHoi 20.03.01 - TexnocdepHas 6e3omacHOCTb (MPOGMIH -
NHxeHepHas 3aluTa OKPYKAKOLIEeH CPeibl) OCYIIECTBISETCS HA PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX pPe3yJbTATOB 00y4YeHUsl N0 JUCHHIINHE, COOTHECEHHBIX € M-
HHPYEeMbIMH pe3yJIbTATAMHU O0CBOEHHS 00pa30BaTeIbHON MPOrpaMMbl

[InanupyeMbIMU pe3ysibTaTaMu OOy4YEHHUS MO JUCIMIUIMHE SIBISIOTCS 3HAHMS, YMEHUS,
BJIQ/ICHUS U/UITU OTIBIT IeATEIbHOCTH, XapaKTEPU3YIOIIUE ITAIbI/ypPOBHU (POPMUPOBAHUS KOMIIE-
TEHIIMA U 00€CTIeUNBAIOIINE TOCTHKEHNE TUTAHUPYEMBIX PE3YJIbTATOB OCBOEHHUs 00pa3oBaTelb-
HOU IPOrpaMMBbl B LIETIOM.

Heab ocBOeHUS TMCHUILTHHBI — O3HAKOMJICHHE O0yUYaIOIIMXCS ¢ OCHOBAMHU KOHCTPYKITAN
XUMHUYECKOTO 000pyI0OBaHusl, IPUBUTHE HABBIKOB BHITIONHEHUS PACUYETOB, HCIIOIH30BAHUS KPH-
TepUATBHBIX 3aBUCUMOCTEHN B MPOIECCE PEIICHHs 3a/1a4 TEIUIO- U MaccooOMeHa IIpH BhIOOpE TeX
WIM WHBIX arperaToB C MO3HIIMUA PEKOHCTPYKIIMH (COBEPIICHCTBOBAHMS) NEHCTBYIOMIUX TIPOU3-
BOJICTBA, a TAK)KE€ CO3/IaBAEMBIX HOBBIX, SKOJIOTHYECKH 0€30IMMaCHBIX, TEXHOJIOTHI U 000pyI0Ba-
HHUSL.

3amaum AMCIUIIIMHBI:

- TpuoOpeTeHre HEOOXOAMMBIX 3HAHWUW MO OCHOBHBIM TEXHOJOTHMYECKHUM IpoIeccaM H
000pYyIOBAaHUIO /IS OMPEICNICHUs Kpyra 3a/lad B paMKax IMOCTaBJICHHOM IeJIM U BHIOOpA OITH-
MaJIbHBIX CIIOCOOOB MX PEUICHHS, UCXO/Is U3 UMEIOIINXCS PECYPCOB U OTPaHUUYEHUH,



-OBJIaICHUEC MCTOAaMU pacCdCTa MAaTCPpHUAJILHOI'O0 U TCIIJIOBOT'O 6aHaHCOB OCHOBHbBIX XHUMU-
KO-TEXHOJIOTUYECKUX MPOLIECCOB;

- q)OpMI/IpOBaHI/Ie HAaBBIKOB BBIITOJIHCHHA pacu€Ta OCHOBHLIX arperaroB, INPOBCACHUA KOH-
CTPYKTOPCKO-TEXHOJIOTMYECKOT0 aHaI3a YKOOH03aUTHOTO 000PYA0BaHUS.

IIponecc u3yyeHusl AUCHMILUIMHBI HANPaBJIeH HA (OPMHUpPOBAHUE CJEAYIOIHX YHU-
BepPCAJIbHBIX M NMPO(ecCHOHATILHBIX KOMITETEHIIUI:

— YK-2 cniocoOeH onpenensaTs KpyT 3a7ad B paMKax MOCTABICHHOW IIeJIM U BBIOUPATH OTI-
TUMAaJIbHBIE CIIOCOOBI UX PEUICHHS, UCXOS U3 ACHCTBYIOUINX MPAaBOBBIX HOPM, UMEIOIIMXCS pe-
CYypCOB U OTPaHUYCHUM;

— IK-2 cnnocoOHOCTH aHAIM3UPOBATh TEXHOJIOIMYECKHE TMPOLIECCH U PEKUMBI PabOTHI
I[CﬁCTByIOH.[HX MMPOU3BOACTB, paCCUUTBHIBATL SKOJIOTHYCCKUC PUCKU IJIA OpFaHI/ISaL[I/Iﬁ C Imo3nnuun
PEKOHCTPYKIIMH (COBEPILICHCTBOBAHMS) NEHCTBYIOIIMX MPOU3BOJACTBA, a TAKXKE CO37aBAEMbIX
HOBBIX, KOJOTMYECKH 0€30TacCHBIX, TEXHOJIOTHIA U 000PYA0BaHHUS,

— IIK-3 cnocoOHOCTH MPOBOAUTH KOHCTPYKTOPCKO-TEXHOJIOTMUYECKUN aHallu3 SKOOHO3a-
IIUTHOTO 00OPYZOBaHUS MPOU3BOACTBA K BBHITYCKY HOBOW MPOMYKIMH C YIYUIICHHBIMHA 3KOJIO-
THYECKUMH XapaKTEePUCTUKAMH, C YYETOM PAlMOHAILHOTO MCIOJIB30BAaHUS MPUPOAHBIX PECyp-
COB MU MUHUMHU3ALIUY BO3/ICHCTBHS Ha OKPYXKAIOIIYIO CPENY.

B pe3ysbTare n3yueHus JMCHUIIJIMHBI 00yYAIOIIMIACS 10/I2KEeH:

3HATh:

— OCHOBHbIE 0a30Bbl€ 3aKOHOMEPHOCTU THIPOMEXaHUUYECKUX, TEIIO- U MacCOOOMEHHBIX
IPOLIECCOB U MPUHIUIBI UX MOJAEIUPOBAHUS;

— OCHOBBI PACYETOB AMIAPATOB ISl OCYLIECTBICHHS ITHX MPOLECCOB, TEOPUIO (HU3UUECKO-
r0 MOJIEJTMPOBAHMSI TPOLIECCOB XUMUYECKOM TEXHOJIOTUHY;

— pa3lelieHue KUIKUX U Ta30BbIX HEOJHOPOAHBIX CHCTEM, MEPEMEIINBAHUE B KHUJIKHX
cpenax;

— TEIJIOBbIE MIPOLIECCHI M allapaThl: OCHOBBI TEOPUU IE€PENaYy TEIUIOThI, IPOMBIIILJICHHBIE
crocoObl MOJBOJIA M OTBOJA TEIJIa K XUMUUECKOM anmnaparype;

— MaccOOOMEHHBIE MPOLECCH U almaparbl B CUCTEMaxX cO CBOOOJHOW IpaHHIIEH paszaerna
(a3: OCHOBBI TEOPUH Maccolepeaun U METOIbl pacyeTa MaccoOOOMEHHOM anmaparypsl (abcop0o-
1Us1, IEPErOHKa U PEKTHU(PUKALMS, SKCTPAKIINA);

— MaccOoOOMEHHBIE TPOLIECCH C HEMOJBUKHON MOBEPXHOCThIO KOHTaKTa (a3: axcopouus,
CyIIIKa, MOHHBIM 0OMEH, pacTBOpEHUE U KPUCTAJUIM3AIMS; MEMOPAHHbIE MTPOLIECCHl XMMHYECKOU
TEXHOJIOTHH.

yMeThb:

— OIIPENAENATh XapaKTep ABUKEHHS KUIKOCTEH U Ia30B; OCHOBHBIE XapaKTEPUCTUKU IIPO-
LIECCOB TEIUIO- U MAacCONepelauH;

— aHAJIM3UPOBATh TEXHOJIOTHYECKHE MPOLIECCHl U PEKUMBI PAOOTHI JEHCTBYIOIUX MPOU3-
BOJICTB;

— pacCUMTHIBATh MapaMeTpbl M BBHIOMpATh amnmaparypy JUisi KOHKPETHOTO XHMHKO-
TEXHOJIOTUYECKOT0 IMPOLEecca, MPOBOJUTh KOHCTPYKTOPCKO-TEXHOJOTHUYECKUI aHaiIu3 3KOOHO-
3alIUTHOTO 00OpPYJOBAaHUS C YYETOM PAIMOHAIBHOTO HCIOJIb30BAaHUS MPUPOTHBIX PECYpPCOB H
MHUHHMH3ALUHU BO3JICHCTBUS Ha OKPYKAIOLIYIO CPEY;

BJIAJETh.

— HaBBIKaMHU OCYIIECTBJIEHHS] TEXHOJIOIMYECKOTO IMPOliecca B COOTBETCTBUM C perjaMeH-
TOM,

— HaBBIKAMU PACUYETOB U OIpe/IeJIeHHs] OCHOBHBIX NTApAMETPOB U KOJIMYECTBEHHBIX XapaK-
TEPUCTHK IIPOLIECCOB;

— METOJIaMH KOHCTPYKTOPCKO-TEXHOJOIMUYECKOr0 aHalIN3a 3KOOMO3alUTHOrO0 000py0Ba-
HUS NIPOU3BOJICTBA C YUETOM PAllMOHAIBHOTO MCIOJIb30BaHUS IPUPOIHBIX PECYPCOB U MUHUMH-
3alluM BO3JICHCTBHS Ha OKPYKAIOLIYIO CPELy.



3. MecTo AUCHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlannHast yaeOHasi AUCHUILTAHA OTHOCHTCS K TUCIUIUIMHAM (DOpMHUpPYEMOH ydaCTHHKAMU
00pa3oBaTeNbHbIX OTHOILIEHUH, YTO O3HaYaeT (hopMHUpOBaHHE B Mpoliecce oOyueHus y Oaxaias-
pa OCHOBHBIX YHHUBEPCAIBHBIX M MPOGECCHOHATBHBIX 3HAHUI M KOMIIETCHIIMH B paMKaxX BbI-
OpanHOTrO MPOohuUIL U TPO(HECCHOHATLHOTO CTaHIapTA.

OcBocHHE MAaHHOW NUCIUIUIMHBI SBIISETCS HEOOXOJAMMON OCHOBOMW JJISl MOCIIETYIOIIErO
nzydenus qucruiuind OITOIT n HanrcaHust BBITYCKHON KBaTU(UKAITMOHHONW PabOTHI.

Hepeueﬂb 05661’18’{1/1861}01/1/;14)(?, conymcemeyrouux u obecneyusaemvix ()ucuunﬂuﬂ

O6ecnieunBaroniye ConyTtcTByromue ObecnieunBaeMbIe
WuxenepHas rpaduka. MeTo/b1 1 IPUOOPBI KOHTPOJIS PacueTsl xumuko-
HaueprarenbHas reomeTpust OKPY’Karolel cpeibl TEXHOJIOTHYECKHUX POLECCOB
IIpuxnagHas MexaHuKa TeopeTnueckrie OCHOBBI 3aIIUThI TexHonorus pexynepauu ra-
OKpY>Karolllen cpeJibl 30BBIX BRIOPOCOB
Marepuanosenenue. Texno- | TexHOJIOrus OCHOBHBIX MPOU3BOACTB | TeXHOJIOTHs BOAOMOATOTOBKHU
JIOTHSI KOHCTPYKIMOHHBIX Y TIPOMBITIIICHHBIE BRIOPOCHI
MaTepHaJIOB

TexHOIOrnsa OYUCTKHA CTOYHBIX
BOJ

IToaroroBka k cgade u caada
roCyJapCTBEHHOT'O SK3aMEHa

IToaroroBka k mpoueaype 3a-
LIUTHI ¥ 3aLUTa BBITYCKHON
KBATM()UKAIIMOHHON pabOTHI

VYka3aHHBIC CBSI3H AWCIHUILINHBI JAIOT 00YYaIOIMEMYCsl CHCTEMHOE TIPEICTABICHHE O KOM-
IIeKCe M3Yy4aeMbIX AUCUUILTUH B cooTBeTcTBUM ¢ PI'OC BO, uyTo obecneunBaeT TpedyeMblii
TEOPETHUUECKUN YPOBEHb U MPAKTUYECKYIO HAIPABIEHHOCTh B CHUCTeME OOydeHHs U Oymymiein
JIeATEIbHOCTH BBITYCKHHKA.

4. Oobem AUCHUIIJIMHBI B 32a9€THLIX €IUHHIIAX ¢ YKAa3aHHEM KOJIUYECTBA AKATCMHYECCKUX
YacCoB, BBIICJICHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqaloumxca C nmpemnmoaaBaTe/ieM (HO BHUIaM

Y4eOHBIX 3aHATHI) H HA CAMOCTOATEJIbHYI0 padoTy 00y4yaromuxcst

OO011ast TPyI0EMKOCTh TUCITUTLTHHBI

Bcero akameMnuecknx 4acoB
Bun yuebnoit paboThl OuHast 3a04Has OYHO-320YHAas
dhopma dbopma dbopma

KonTakTHas padoTa ¢ npenogaBarejiemM™: 88,1 30,1 82,1
nexuuu (JI) 32 12 32
npaxktrudeckue 3anstus (113) 18 8 12
nabopatopHbie pabotsl (JIP) 36 8 36
WHBIE BUJIbI KOHTAKTHOUN pabOoThI 2,1 2,1 2,1
CamocrosiTesibHasi padoTa 00y4Yar0IUXC: 1279 185,9 133,9
M3y4eHUE TEOPETUYECKOT0 Kypca 40 110 40
MOJITOTOBKA K TEKYIIEMY KOHTPOJIO 20 35 26
KypcoBas paboTa (KypcoBOi IPOEKT) 28,5 28,5 28,5
MOATOTOBKA K MPOMEXYTOYHOMW aTTeCTAIINHI 39,4 12,4 39,4
Buja npoMexyTOYHOM aTTeCTANMU: 3a4er ¢ 3a4erT ¢ 3a4eT C OLeH-

OIIEHKOIA, OIIEHKOI, KOM,

IK3aMeH IK3aMeH IK3aMeH
OO011ast TPYI0€MKOCTh 6/216




*KonTakTHas paboTa 00y4Jaromuxcs ¢ MpenoaBaTesieM, B TOM YHCiIe ¢ MTPUMEHEHNEM JUCTAaHIMOHHBIX 00pa3oBa-
TENBHBIX TEXHOJIOTHH, BKIFOYAET 3aHATHS JIEKLIMOHHOTO THIIA, ¥ (MJIN) 3aHATHS CEMHHAPCKOTO THIA, JJabOpaTopHbIe
3aHATHUSA, U (WIN) TPYIIIOBBIE KOHCYNBTAINH, U (MJIH) HHINBAAYAIFHYIO paboTy 00yJaromerocs ¢ mpernoaBaTeieM,
a TaKKe aTTeCTAlJMOHHbIC MCIIBITAHHS NMPOMEXKYTOYHOW arrecTannu. KoHTakTHas paboTa MOXKET BKJIIOYATH HMHBIC
BUIBI Y4eOHOH NesSTeNbHOCTH, NPEIyCMaTpUBAOIINE TPYIIIOBYI0 M HHIUBUIYAIBHYIO paboTy OOyJaroIuxcs ¢
npernoaaBaresieM. Yackl KOHTAKTHOH padoThl ompexpensitorces [lonoxeHneM 00 OpraHM3alMi U NPOBEACHHH KOH-
TaKTHOW paboThI MPH peanu3alu 00pa3oBaTENbHBIX MMPOrPaMM BBICHIETO 00pa30BaHMsI, YTBEPKACHHBIM YUEHBIM
cosetoM YIJITY or 25 despans 2020 roxa.

5. ConeprxaHue TMCUUILIHHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3/iejiaM) ¢ YKa3aHHeM OT-
Be/ICHHOT'0 HA HUX KOJMYeCTBA AKaJeMUYeCKHX YaCOB

5.1. TpynoeMKoOCTb pa3iejioB JUCIHNIHHBI

o4yHas popma 00yyeHuUs

Ne | HammeHoBanue paznaena qucuu Beero CamocrosiTenbHas
- P J 113 JIP | kOoHTaKTHOU
/11 TLTUHBI pabora
paboThI

1 | OcHOBHBIC MTOHSTHUS U 3aKOHO-
MEPHOCTH Kypca MPOIECCOB U
anmapaToB XUMHYECKOU TEXHO- 8 9 9 26 26
noruu. ['mapasivka u ruapaB-
JIMYECKUE MAIIHHBI.

2 | I'mppomexaHWUYECKHE TPOLIECCHI 8 9 9 2 26
U armaparsl.
3 | TemuoBBIe mpoOIECCHl U anmapa- 5 ) 9 17 4
TBI
4 | MaccooOMEHHBIE TPOIECCH | 8 i 9 17 4
arnmapaTsl
HToro no pazgenam: 32 18 36 86 60
[TpomexyTouHas arTectanus 0,6 39,4
KypcoBast pabota (KypcoBoii MpoeKT) - - - 1,5 28,5
Bcero 216

3a04yHas popMa o0ydyeHHs

Ne | HammeHnoBaHue pasziena IucIy Beero CamocTosTenpHast
- P J 113 JIP | xoHTaKTHOM
/i TUUTUHBI pabota
paboThI

1 | OcHOBHBIC ITIOHATHS U 3aKOHO-
MEpPHOCTH Kypca MPOIECCOB U
anmnapaToB XUMHYECKOU TEXHO- 3 - 4 7 45
noruu. ['uapasimka u ruipaB-
JINYECKHE MAIIHHEI

2 | I'mppomexaHuueckue Mporec- 3 ) 4 7 45
CBI ¥ armapaTsl
3 | TemuoBBIe MpoLECCH W armra- 3 4 ) 7 o5
patbl
4 | MaccooOMeHHBIE MPOILECCH U 3 4 ) 7 30
arnmaparsl
HTroro no pasnenam: 12 8 8 28 145
ITpoMexyTouHas aTTecTalusl 0,6 12,4
KypcoBas pabora (KypcoBOii TPOEKT) - - - 1,5 28,5
Bcero 216




04HO-3204Hasi popma oOyueHHnst

Ne | HammeHoBaHue pasneina QUCIHU Sieme CamMocTrosTeabpHas
- P J 113 JIP | KOHTaKTHOM
/1 TUTHHBI pabora
paboThl

1 | OcHoBHBIC ITIOHATHS U 3aKOHO-
MEPHOCTH Kypca MPOIECCOB 1
anmnapaToB XUMUYECKOU TEXHO- 8 6 9 23 26
norun. ['uapaBivka v ruapas-
JINYECKUE MAIIMHBI.

2 ['uapomexaHu4ecKue MmpoIeCcCh

8 6 9 23 26
U armnaparsbl.
3 TIIGHJ'IOBBIC MPOIECChl U anmapa- | g ) 9 17 7
4 | MaccooOMEHHbIE TPOIECCH | 8 i 9 17 7
arnmapaTsl
Hroro no paznesiam: 32 12 36 80 66
[TpomexyTouHas aTTecTanus 0,6 39,4
KypcoBas pabota (KypcoBOii TPOEKT) - - - 1,5 28,5
Bcero 216

5.2. Conep:xaHue 3aHATHI JeKIIHOHHOTO THIIA

1. OcHOBHBIC NOHATHS U 3aKOHOMEPHOCTH KYypca IIPOLECCOB U ANNAapaTOB XUMHYe-
CKOM TexXHOoJIoruH. ['uapaB/IMKa ¥ ruipaBjJnyecKue MalluHbI.

1.1 Ilpeomem u 3adauu Kypca.

[Tpenmer m 3amaum kypca. Kiaccudukanus OCHOBHBIX TporieccoB. OOIIMe TPUHITUTIBI
pacyeTa IpoIECCOB U amnaparoB. MaTepHalbHBIA M SHEpreTudeckuil OanaHcel. J[Bumxkymas cu-
J1a, CKOPOCTh U MHTEHCHUBHOCTH Nporiecca. OCHOBHOE ypaBHEHHE Mpoliecca.

1.2 I'uopocmamuxa.

I'mnpocratuka. ['uapocraTudyeckoe 1aBjIeHUE U €r0 OCHOBHbIE CBOMCTBA. OCHOBHOE ypaB-
HeHue ruapocTatuku. 3akoH [lackansa. HexkoTopsle yacTHBIE PUIIOKEHNS OCHOBHOTO YPaBHEHUS
TUAPOCTATUKH.

1.3 I'uopoounamuxa.

I'mpponunamuka. [ToHSITHE BA3KOCTH KUAKOCTH, MTHOBEHHOW M CPEIHEW CKOpPOCTH, pac-
X0J1a KHUJIKOCTU. YpaBHEHHE pacxo/a U HEPa3phIBHOCTU MOTOKA B MHTETrpalibHOU (opme. OmnbIT
PeitHonpaca. XapakTepuCcTHKa pEeXUMOB JIBHXKEHUS kujakocted. Kpurepuit PeitHonbaca u ero
¢du3nueckuil cMbIci. YpaBHeHUe bepHymun 11 uieanbHOM U peanbHOM XUIKOCTH. ['uapaBnu-
YECKHE CONPOTUBIIEHUS B TPyOONpoBoiax. PexXxUMbI TpeHUs KUIKOCTEH. MecTHbIE CONPOTHUBIIE-
HUSL.

1.4 Ocnoswt meopuu nooodus.

OcHoBBI Teopuu mojo0us. du3nueckoe U MaTeMaTHYecKoe MOJICIMPOBAaHUE. Y CIOBUS U
TeopeMbl noaobus. O0paboTka AuddepeHnnaibHoro ypaBHenus asuxeHus HaBbe-CTokca me-
ToJlaMH Teopuu 1moj1o0usi. OCHOBHBIE KPUTEPUH THAPOJUHAMUYECKOTO OO0 U UX (uznuye-
CKMI CMBICI. ['mapaBnvyecKkue MamuHbl Ui IEPEMEIICHHsS KUIAKOCTEN, CKATUS U MepeMele-
Hus razoB. Hacocsl. OcHOBHBIE TapaMeTpbl HacocoB. KoncTpykiuu HacocoB. KaBuranus. Kowm-
IIPECCOPHBIE MAIIMHBI. Y CTPOKMCTBO BEHTWIIATOPOB U KoMIpeccopoB. [lapamiensHoe n nocieno-
BaTEJIbHOE COEMHEHNE TMAPOMAIINH. [ HApaBIn4YecKe MallluHbI

2. I'mapomexaHnyecKkue Npouecchbl ¥ anmnaparsbl.

2.1 Pa3zoenenue He0OOHOPOOHBIX cucmem

ITonsiTe HeogHOPOAHOU cucTeMbl. DU3NYECKHE OCHOBBI PA3IEIICHHS] HEOJIHOPOIHBIX CH-
CTEM IOJ IEUCTBUEM CHJIBI TsDKECTU. CKOPOCTh OCAXKIECHMS B YyCTAHOBHUBIIEMCS PEKUME. 3aKOH
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Crokca. Meton JIsmenko. CTecHeHHOE ocakeHue. MaTtepuanbHbIi OanaHc mpoiecca pa3jele-
HUsl. KOHCTpyKIIMK OTCTOMHUKOB. @U3HMYECKHE OCHOBBI MOKPOW OYMCTKHM ra3oB. KoHCTpyKuuu
anmaparoB JUIst MOKpoil ouncTku. dusnyeckre ocHOBBI (puinbTpoBanus. J[Brkymas cuna Guiib-
TpoBanud. uddepenuunansuoe ypaBHenue ¢uinbrpoBanus. Koncrpykuuu ¢uiabtpoB. Ousnye-
CKHE OCHOBBI IIPOILIECCa pa3eNeHHsI HEOAHOPOAHBIX CUCTEM IO/ IeHCTBUEM LEHTPOOSKHOI CH-
abl. [TpuHIMN nefcTBUS OTCTOMHBIX U (PUIBTPYIOUINX LHEHTPUPYT, cenapaTopoB. dakTop pasne-
JICHUS U WHJAEKC MPOU3BOAUTENBHOCTH. KOHCTPYKIIMU IIMKIOHOB U LeHTpUdyYr. dusnueckue oc-
HOBBI 3JIeKTpoocaxeHusi. Pacuer ckopoctu snextpoocaxaeHusi. KoHcTpykuuu 3reKTpopuiib-
TPOB.

2.2 Ilces0ooorcudicenue u nHeBMOMpPaHCnopm

['mppoauHamuka 3epHUCTBIX MaTepuaioB. ['MapoauHamuueckas KapTUHA IICEBIOOKUXKeE-
HUsA. OCHOBHBIE TaPAMETPBI KUIISIIETO C10sl. ANIapaThl KUISIIETO CIIOS.

2.3 Ilepemewusanue 6 JHCUOKUX Cpeoax.

Ou3nyecKkue OCHOBBI MMEpPEeMElIMBaHUs B KHUAKHX cpeaax. CrocoObl mepeMeniuBaHus.
KoHcTpyKInn MexaHn4ecKuX MeIanoK. XapakTepucTHKa peXUMOB nepeMmemnuBanus. [lonsatue
paboueii U TyCKOBON MOIITHOCTH.

3. TenJioBble Mpouecchl U ANNAPaThI.

3.1 Qusuueckue 0CHOBbL MENI0BbIX NPOYECCOB.

Tennossle nponeccsl. [IoHATHE TEMIIEPAaTypHOIoO MOJIs U TEMIIEpaTypHOro rpaaueHra. dOu-
3MYECKHUE OCHOBBI MEPEHOCa TEIIOTHI MPOCTEUIIUMHU CIIOCOOaMH: TEIUIONPOBOJAHOCTHIO, KOH-
BEKLIMEH, TEIIOBBIM HU3IydyeHHEM. TemnoBoi 3akoH Pypbe. PU3nuecKkue OCHOBBI KOHBEKTHBHO-
ro teruioooMena. Temnmootaaua. J[Brkyias cuia U ypaBHEHHE TEIUIOOTHA4YH. Y paBHEHHE KOH-
BEKTUBHOI'O TEIJIOOOMEHa B JBHXKyLIecs cpene. OCHOBHbIE KPUTEPUU TEIJIOBOrO MOJ00US.
TennooTraaya npu BbIHYKIEHHOM U €CTECTBEHHOM JBUKEHUU TEIJIOHOCUTENS, KOHJACHCAUU U
kuneHnu. Gu3nyeckue OCHOBBI Teronepeaaun. [[Buxymias cuia U ypaBHEHUE TEIUIONEpeIayn.
CxeMbl IBUKEHUS TeIUIOHOCUTeNel. TernoBbie 6amaHchl. XapaKTepuCTUKAa OCHOBHBIX CIIOCOO0B
HarpeBaHus. KOHCTpyKIMH TETIOOOMEHHBIX arnapaToB.

3.2 Bwuinapusanue.

®uznyeckue OCHOBBI BblapuBaHus. CyIIHOCTh OJAHOKOPILYCHOTO M MHOT'OKOPITYCHOTO
BbITapUBaHUs. MaTepuanbHbli U TEIUIOBOW OajaHChl OJHOKOPIYCHOTO BbINapuBaHus. CXeMbl
MHOTOKOPITYCHOTO BbINIapuBaHUs. TemmnepaTypHble OTepH NpH BblnapuBaHuu. [lonesHas pas-
HOCTb TEMIIEPATYP, ONPEAEICHUE ONTUMAIBHOIO YUCIIa KOPIIyCOB MHOTOKOPITYCHOM yCTaHOBKHU.
KoHcTpykuun amnmapaTos.

4. MaccooOMeHHbIe TPOLECCHI H ANNAPaThI.

4.1 Qusuueckue 0CHOBbL MACCOOOMEHHBIX NPOYECCOS.

Knaccugukaius 0CHOBHBIX MaccOOOMEHHBIX mporeccoB. Puznyeckue OCHOBBI Maccorie-
peaayu: OCHOBHbIE MOHATHS U onpenesenns. CrocoObl BhpaXeHHs! KOHIeHTpauui ¢a3. OcHOB-
HBbIE 3aKOHBI CTaTUKU Macconepenaudn. Jluarpammsl paBHOBecHsl. OCHOBHBIE 3aKOHBI KHHETUKU
Maccolepeiau, MaTepuaibHbli OanaHc. J[BHKyIas cuja Maccolepesiadyd u ee pacyer. Ypas-
HEHHME Maccollepesiau, aJJUTHUBHOCTH (a3oBbIX conpoTusieHuid. Auddysnonnoe mnomobdue.
Omnpenenenre OCHOBHBIX pa3MepOB MaCCOOOMEHHBIX aIllapaToB.

4.2 Abcopoyus

®uznyeckue 0CHOBBI abcopOiuu. MaTepraibHbIi U TEMIOBOM OajaHCHl HACaJOYHOrO al-
copbepa. Biusinue ynenbHOro pacxoja abcopOeHta Ha rabapuTHble pasMepbl anmnapata. Kon-
CTPYKIIUU PEKTU(DHUKAITMOHHBIX U aOCOPOITMOHHBIX KOJIOHH.

4.3 llepezonka.

®uznyeckue OCHOBBI MEPEeroHKH. CXeMbl MPOCTOM MEPEroHKH M MEPErOHKU C BOJSHBIM
napoM, MaTepuaibHbIi 0ajaHc M ONpenelieHne pacxoja mapa Ha neperonky. HempepwiBHas u
nepuoanydeckas pekTuukanus. MexaHu3M B3auMOAEHCTBUs (piierMbl M Mapa Ha KOHTAKTHBIX
YCTpPOMCTBaxX KOJOHH. MarepHuaiabHbIi OalaHC, TOCTpOeHHE pabounx JUHHM, OnpeaeseHle Teo-
PETHUYECKOTO U JIEHCTBUTENLHOTO YKCiia Tapeiaok. BiausHue ¢rermoBoro uucia Ha padoTy Ko-
JIOHH.



4.4 Cywka.
®dusndeckue OCHOBBI Cymiku. CBOWCTBA BIIAKHOTO BO3/yXa, OCHOBHBIE mapaMmeTphl J-X

auarpammbl. MaTtepuanbHBIM U TEMJIOBON OajaHChl KOHBEKTUBHOM cymiku. KuHeTuka, 1BUXKY-
as CUjla U MeXaHu3M CyIIKU. M300paxkeHne npolueccoB CylKU Ha J-X IuarpaMme, omnpejaese-
HHUE HEOOXOAUMOTO KOJIMYECTBA BO3/1yXa U TEIUIOTHI.

4.5 IIpoyeccovl maccoobmena ¢ purcuposanHoll epanuyeli pazoena Qhas.
[Tpoueccsl MmaccooOMeHa ¢ (pUKCHUpOBAaHHOW TpaHUIlCH pa3aena ¢a3. AncopOrus, MOHHBIN

00MEH, PKCTparMpoBaHHE M PACTBOPEHHE, KPHCTAJUIM3aIMs, MeMOpaHHbIe mporecchl. OOmast
XapaKTEPUCTHKA MPOIECCOB U 00IacTH MpuMeHeHHs. Pu3nuecKkue 0CHOBBI agcopounu. OCHOB-
HBIC BU/IbI IPOMBIIIUICHHBIX aJCOPOEHTOB M MX XapakrepucTuka. CTaTuka M AWHAMUKa aicopo-

un. KoHcTpykumu ancopOepoB: ¢ HEMTOABHKHBIM U MICEBI00KIKEHHBIM CII0OEM COpOEHTA.

5.3. Tembl 1 (popMBI 3aHATHII CEMHUHAPCKOI0 THIIA

Y4eOHbIi J1aHOM 0 TUCIUILIMHE IPETyCMOTPEHbI JAOOPaTOpHbIE U MPAKTUYECKUE 3a-

HSTUSL.
KonunuectBo akane-
®opma mnpo- MHYECKUX YaCOB
Ne | HaummenoBanue pasneina IUCHUIUIMHBI (MOIYJIS) BEICHUS o4 saou. | OTHO"
3aHSATUSA 3a04-
HOE HOE
HOE
Pazpen 1. I'mapaBnuka u ruapaBInyecKue Mallu-
1 | Hw (tema: 1.3 I'mapoauHamMuKa) naboparop- 9 4 9
OmnpeneneHue THAPaBIMYECKUX CONPOTUBJIEHUM | Hasg paboTa
TpyOOIIPOBOJIOB
5 Pazpen 1. I'mapaBinuka v rupaBInyecKue Mallu- | IIpaKTUye- 9 6
Hbl (Tema: 1.3 TuapoannamMuka) ckas paboTa
Paznen 2. 'mapomexaHudeckue MpoOIECChl U arl-
napatbl. (Tema: 2.1 Pa3geneHune HeEOAHOPOIHBIX
nabopatop-
3 | cucrem) 2 2 2
Has pabora
HccnenoBanne KHHETUKH OCAXKICHHUS TBEPABIX
YaCTHUI] B BSI3KOU Cpejie.
Pasznen 2. I'mapomexaHuyecKkue MpoLecchl U am-
paKkTuye-
4 | mapatsl (Tema: 2.1 PazneneHue HEOTHOPOIHBIX 3 - 2
ckast paborta
CHCTEM)
Paznen 2. ['mapomexaHudeckue MpoOIECChl U arl-
napatsl (Tema: 2.1 Pa3neneHue HEOIHOPOTHBIX
nabopatop-
5 | cucrem) 2 2 2
Has pabora
HccnenoBanue npoiecca GUIBTPOBAHHS Ha dJie-
MEHTE BaKyyM-(QuibTpa.
Paznen 2. 'mppoMexaHuueckne MpoLecCch U an- HDAKTHYE
6 | maparel (Tema: 2.1 PasnmeneHue HEOTHOPOIHBIX P 3 - 2
ckas pabota
CHCTEM)
Paznen 2. 'mppoMexaHuueckue MpoLecch U an-
2 | Haparsl. (rema: 2.2 IlceBmooxukeHue W THEB- | JabopaTop- 5 5
MOTPAHCIIOPT) Has paboTa
WccnenoBanme paboThl IUKJIOHA
Paznen 2. 'mppoMexaHuueckne MpoLecch U an-
g | Maparbl (tema: 2.2 TlceBmookmkeHHE U IHEB- | Jaboparop- 3 3
MOTPAHCIIOPT) Has paboTa
VccnenoBanue ruApOIMHAMUKH KUIISIIETO CIOS.
9 | Pazgen 2. I'mapomexaHU4YecKHe MPOLECCH U am- |  MpakTHye- 3 - 2
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KomnuectBo akazne-
®dopma mnpo- MHYECKUX YaCOB
Ne | HaummenoBanue pasneina IUCHUIUIMHBI (MOIYIIS) BE/ICHUS o4 saou. | OTHO"
3aHSATUSA 3a04-
HOE HOE
HOE
napatsl (Tema: 2.2 IlceBmooxrkeHHE M THEB- | CKas paboTa
MOTPAHCIIOPT)
Pasznen 3. TemoBble nporecchl U anmnapaTsl (Te-
Ma: 3.1. ®uznueckre OCHOBBI TEILIOBBIX MPOLEC-
nabopaTop-
10 | cos.) 4 - 4
Hasi pabota
Omnpenenenne koddpuueHTa TEIUIoNepe1adu B
KOXKyXOTPYO4aTOM TETJIO0OMEHHHUKE
Paznen 3. TemoBble mporiecchl U anmaparsl (Te-
MpaKTHyie-
11 | ma: 3.1. ®usnvecKkue OCHOBBI TEIUIOBBIX MPOIEC- - 2 -
ckas pabota
COB.)
Paznen 3. TennoBble nporecchl U anmnapaTsl (Te-
1o | M& 3.2. BeimapuBanue) nabopaTtop- 5 5
Omnpenenenue TemmepaTypHBIX JAeNpeccuil pac- | Hasg paboTa
TBOPOB
13 Paznen 3. TemnsoBbie mpoIecchl U anmaparsl (Te- |  MpakThye- 5
Mma: 3.2. BeimapuBaHue) cKkas pabora
Paznen 4. MaccooOMeHHBIE TPOIIECCHl U amnmapa-
Tol (Tema: 4.1. dusnmyeckue OCHOBBI MacCCO00-
14 | MCHHBIX MPOIIECCOB) naboparop- 3 3
HccnenoBanue BIMSIHMS CKOPOCTH Tra3a B IUle- | Has paboTa
HOYHOM abcopOepe Ha BeTUYHUHY KOdPUIueHTa
Maccorepeiayu
Paznen 4. MaccooOMeHHbIE MPOLECCHl U ammapa-
15 | T (Tema: 4.2. AGcopOrius) naboparop- 3 3
HccnenoBanue TUIPOAMHAMMYECKOTO peXHMa | Has paboTta
paboThl HACaAOYHON U TapenbuyaToi KOJOHHBI
Paznen 4. MaccooOMeHHbIE MPOLECCHl U ammapa-
16 | ™ (rema: 4.3. Tleperonka) IIpaKTH4e- 2
HccnenoBanue paboThl peKTU(UKALMOHHOW KO- | cKas paboTa
JIOHHBI.
Paznen 4. MaccooOMeHHbIE MPOLECCHl U ammapa-
17 | T (tema: 4.4. Cymika.) n1abopaTop- 3 3
HccnenoBaHne KUHETUKU CYIIKM B KOHBEKTHB- | Has paboTta
HOM CYIIWIIKE
Paznien 4. MaccooOMeHHbIE MpoLIeCCHl U anmnapa-
MpaKTH4ie-
18 | bl (Tema: 4.4. Cymika) - 2 -
ckas paborta
[TocTtpoenue auarpammsl Pam3una
Hroro: 54 16 48
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5.4 Jleraau3anus CaMOCTOSATEJIbHOM PadoThI

TpynoeMkocTsh, yac

Ne HaumenoBanue paznena Bup camocrositenbHOM saoq. | OTHO-
- JTUCITUATITUHBI (MOTYJIs) paboThI odHas | | 3301
Hasl
Pa3znen 1. I'mapaBnuka u ruipaBiu-
A AP AP IToaroroBka K T€CTOBO-
1 | geckue mamunel. (Tema 1.2 I'uapo- 11 15 11
My KOHTPOJIIO
CTaTUKA)
IToaroroBka K onpocy 1o
Pazpen 1. I'mppaBnuka u ruzapasiu- pocy
TeMe J1abopaTopHbIX pa-
2 | yeckme mammubl. (Tema: 1.3 T'mapo- 15 30 15
00T, ITOArOTOBKA K Te-
JUHAMHKA)
CTOBOMY KOHTPOJTIO
Paznen 2. I'mapomexanuueckue mpo- | [logroroska k omnpocy mno
3 | meccel u anmaparsl. (Tema: 2.1 Pasne- | Teme mabopaTopHoii pa- 10 20 10
JICHUE HEOHOPOHBIX CHCTEM) 00THI
Paznen 2. ['mapomexaHudeckue mpo-
[ToaroroBka Kk TeCTOBO-
4 | mecchl u ammapatsl. (Tema: 2.1 Pasne- 8 5 8
MY KOHTPOJTIO
JICHUE HEOHOPOTHBIX CHCTEM)
IToaroroBka K onpocy 1o
Paznen 2. I'mapomexanudeckue mpo- pocy
TeMaM J1abopaTOPHBIX
5 | meccel u anmapatsl. (Tema: 2.2 Ilces- 8 20 8
paboT, MoAroTOBKA
JIOOXKIDKEHHE ¥ THEBMOTPAHCIIOPT)
K TECTOBOMY KOHTPOITIO
Paznen 3. Temnossle nporecchl u an- | [ToaroToBka k onpocy mno
6 | mapatsl (tema: 3.1. ®usmueckue oc- | Teme JabopaTOpHOIL pa- 1 10 1
HOBBI TEIJIOBBIX MTPOIIECCOB.) 00TBI
Paznen 3. TemnoBsle mpoueccsl U an-
ITonroToBka K TECTOBO-
7 | mapatsl (tema: 3.1. ®dusnueckue oc- 1 2 1
MY KOHTPOJTIO
HOBBI TEIUIOBBIX MPOIIECCOB.)
Paznen 3. TeroBele npoueccs! U amn- | [Tonroroska k onpocy mno
8 | mapatsl (Tema: 3.2. BeimapuBanue) TeMe JabopaTopHOH pa- 1 10 1
00TBI
9 Paznen 3. TeruoBeie nporiecchl u an- | [loAroToBKa K TECTOBO- 1 3 1
napartsl (Tema: 3.2. Beimapuanue) MY KOHTPOJIIO
Paznen 4. MaccooOMeHHBIE TIpOILIEC-
[ToaroroBka k onpocy o
cel U anmapatsl (Tema: 4.1. ®usnye- .
10 Teme JabopaTopHOil pa- 1 7 1
CKHE OCHOBBI MAacCCOOOMEHHBIX IIPO-
00TBI
1IECCOB)
Paznen 4. MaccooOMeHHBIE TIpOILIEC-
11 | ©v 1 anmaparsl (rema: 4.1. ®usnye- | [loaroroBka K TeCTOBO- 9 9
CKHE OCHOBBI MAacCCOOOMEHHBIX IIPO- MY KOHTPOJTIO
1I€CCOB)
Paznen 4. MaccooOMeHHBIE TIpOIIEC-
ITonroroBka K TECTOBO-
12 | cb1 u anmapatsl (Tema: 4.2. Abcop6- - 2 2
My KOHTPOJIIO
11T
Paznen 4. MaccooOMennbie mporniec- | [loaroroBka k ompocy mo
13 | cb1 u anmapats! (Tema: 4.3. Ileperon- | Temam J1a0OpaTOPHBIX 1 5 1
Ka) pabot
Paznen 4. MaccooOMeHHBIE MpoIIeC-
ITonroroBka K TECTOBO-
14 | ce1 m anmapatsl (Tema: 4.3. Tleperon- - 2 -

Ka)

MY KOHTPOJIIO
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TpynoeMKocTh, yac
Ne HaumenoBanue paszaena Bun camocrosTenbHOM saoq. | OTHO-
- JTUCITUATITAHBI (MOTYJIs1) paboThI ouHas | | 3301
Has
Paznen 4. MaccooOMennble mporniec- | [loaroroBka k ompocy mo
15 | cb1 1 anmapartsl (Tema: 4.4. Cyiika.) TeMe JabopaTopHOH pa- 1 8 1
00ThI
16 Paznen 4. MaccooOmennbie mporec- | [loAroToBKa K TECTOBO- 1 2 1
col 1 anmapartsl (Tema: 4.4. Cymika.) MY KOHTPOJIIO
Paznen 4. MaccooOMeHHBIE TIpOIIEC-
17 | Cbl ¥ ammnaparsl (tema: 4.5 Ilpouecce | IloaroTroBka K TECTOBO- i 2 2
MaccooOMeHa ¢ (PUKCHPOBAHHOM Ipa- MY KOHTPOJTIO
HULIeH pasaena ¢as.)
Brinonaenue KkypcoBou
18 | KypcoBas pabora paboThl B COOTBETCTBUU 28,5 28,5 28,5
C 3aJIaHUEeM
N3yueHne neKIMOHHOTO
19 [ToaroroBka K MPOMEXKYTOYHOMN MaTepuaia, JuTepaTyp- 394 124 39,4
aTTeCTaluu HBIX HCTOYHHKOB B COOT-
BETCTBUHU C TEMATUKOMN
HUroro: 127,9 | 185,9 | 133,9
6. [lepeyeHb y4eOHO-METOUYECKOT0 00ecTIeYeH sl 10 TUCI[UIITTHHE
OcHOBHAas1 U IONOJTHUTEIbHAS JUTEPATYpa
Ne T'ox usz-
. ABTOp, HAUMEHOBaHUE TaRHs [Tpumeuanue
OcHoBHasi yueOHasi iuTEpaTypa
1 | IIpomeccyl u ammaparbl XUMUYECKOW TexHosoruu. OOmui
Kypc : yueOHuK : B 2 kuurax / B. I'. Ainmreitn, M. K. 3axa-
pos, I'. A. HocoB [u ap.] ; mox penakuueii B. I'. AlinmTeiina. OMHOTEKCTORLIIL
— 8-e u3n., crep. — Cankrt-IlerepOypr : Jlans, [0. 1.]. — 2019 | AocTYN npu BXOIE
Kawmra 1 : Kaura 1 — 2019. — 916 c¢. — ISBN 978-5-8114- TIO JIOTHHY H TIa-
2975-2. — Tekcrt : »nexTpoHHbIH /  JlaHb 3JIEKTPOHHO- pomo*
OoubnuoTeYHas cucTema. — URL:
https://e.lanbook.com/book/111193— TekcT: 2JIeKTPOHHBIN.
2 | [Ipomeccel m ammaparbl XHUMHYECKOW TexHOJOoTuU. OOmuit
Kypc : yueOHuK : B 2 kuurax / B. I'. Ainmreitn, M. K. 3axa-
pos, I'. A. HocoB [u ap.] ; mox penakmueit B. I'. AitHmreiina.
— 8-e uzn., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — TommorekoroBEId
Kuura 2 : Knura 2 — 2019. — 876 ¢. — ISBN 978-5-8114- | 2019 | #0711 APH A2
2975-2. — Tekct : dnekTpoHHbIH /  JlaHb 3JIEKTPOHHO- pong*
OnbIMoTeYHas cucTema. — URL:
https://e.lanbook.com/book/111194 — Pexum goctymna: s
ABTOPH3. TIOJIb30BATEIICH.
3 | BenepaukoBa, M. M. OcHOBHBIE MPOIECCH W anmmapaThl XH-
MHUYECKON TEXHOJIOTHH B BHJIE JIOTHKO-CTPYKTYPHBIX cxeM. B Tommorexcrosbiid
nByx kHurax. Kaura 2. MaccooOMeHHbIe nporeccsl : yuebnoe | 2017 HESTHY;EE; E);oie
nocob6ue : B 2 yactax / M. U. Benepuukosa, B. b. Tepentses, pormio*
10. JI. FOpbeB. — ExatepunOypr : YIJITY, [6. r.]. — YacTsp 2
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— 2017. — 176 c. — ISBN 978-5-94984-628-5. — Texcr :
AJIEKTPOHHBIHN // JlaHb : 3MeKTpOHHO-OMONMMOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/142567 — Pexum o-
CTyna: Juis aBTOPH3. MOJIb30BATEICH.

JonmosiHuTeIbHAS YUeOHAsl JIMTEpaTypa

4 | Kacarkun A.I'.u np.OCHOBHBIC IPOIIECCHI M aIIapaThl XUMH-

yeckoil TexHosnoruu. Yuebuuk.- M.: OOO “ U] Anesuc” | 2009 y]?j%jgmem
(353K3)
,2009.-753c.

5 | AsitHepckuit FO.U. Ilpoueccel u annapatbl XMMHUYECKON TeX- 2010 Bubnunoreka
Hosioruu. YueOHuk.- M.: Xumus, 2010.-368c¢. YTIITY (30 k3)

6 | IlaBnos K.®., Pomankos ILI'., HockoB A.A.Ilpumeps! u 3aa- EGomorexa
yn 1o Kypey [TAXT Yue6Hoe mocobue.- M.: OO0 “ UJ] Anp- | 2005 VIUITY (90 ok3)
suc”, 2005.- 576 c.

7 | OpnoB B.IL Ilpomeccsl W ammapaTtbl XUMHUYECKOW TEXHOJIO- Eubmorexa
ruu. CripaBo4HbIE ~ MaTepuaibl. Yd4eOHOe H3JIaHUE.- 2002 VIIITY
ExarepunOypr:YI'JITY,2002.-121c. (247 3x3)

8 | BenepuukoBa M.U., Crapuea JI.I'., IOpreB 10.JI., Opnos BubmoTeka
B.II. Ilpumeps! u 3a7aun Mo MaccOOOMEHHBIM Mporeccam xu- | 2011 YTJITY (100
muueckoit rexuosoruu. Y.1-1Y, 2009-2011r.,946¢. IK3)

9 | Benepaukoa M.U., Tanankuna B.C., FOpser H0.JI. O6opymo- BubmoTeka
BaHHE JJIs MepepabOTKH pacTUTEILHOTO ChIpbs. Atiac yepte- | 2005 VIJITY (100
xeli. Ekarepunoypr, 2005r.,75c. IK3)

10 | Benepaukoa M.N.u np. [IpoexkTrpoBanue BBITIAPHOM bubanorexa
yeranoskn U.1, 11 1 111,2002r.,135¢. 2002 VFHSTKZ)UOO

11 | BenepuukoBa M.M.u np. [lpoekTrpoBaHue HeNpepbIBHOACH- bubmorexa
cTByIo1IEeH GUIbTpoBasibHOM ycTaHOBKU.2005, 44c. 2005 YFH;Z)(IOO

*- Ipe’k/ie YeM MPOMNTH M0 CChUIKE, HEOOX0IUMO BOUTH B CUCTEMY

DOYyHKIIUOHUPOBAHUE DJIEKTPOHHOU MH(OOPMAIMOHHO-00Pa30BaTEIHLHOM CpeIbl 00ecTeun-
BAETCSl COOTBETCTBYIOIMMU CPEJCTBAMH HH(POPMAIIIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHbIE OMOJINOTEYHbIE CHCTEMbI
Kaxnprit oOyuaromuiics oOecrieueH JTOCTYIOM K DJIEKTPOHHON OMOIMOTEYHOM cucTeMe
YTITY (http:/lib.usfeu.ru/), 96C Usnatennctra Jlans http://e.lanbook.com/, DBC Yuusepcurer-
ckasi Oubnmoreka onmain http://biblioclub.ru/, comepxanmx u31aHUs MO OCHOBHBIM H3y4aeMbIM
JTUCITUIIMHAM U CQOPMHUPOBAHHBIX 10 COTIACOBAHUIO C TIPaBOOOIaAaTe s IMI yueOHON U ydeOHO-
METOANYECKON JINTEPaTypHI.

CnpaBoyHbie 1 HHPOPMAIHOHHbIE CHCTEMBI
1. CnpaBouHo-nipaBoBas cucrema «Koncynbrant ITnrocy.
2. UudopmanmonHo-npaBoBoii moptai ["apant. Pexxum poctymna: http://www.garant.ru/
3. baza nannbix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccuonanbubie 6a3b1 JAHHBIX
1. UudopmanimoHHble CUCTEMBI, OAaHKU JTaHHBIX B 00JIACTU OXpPaHbl OKPYKAOIIEH CpeIbl
U TIPUPOJIOTIONB30BaHuUs — PesxxuM noctyna: http:/MUHOPUPOABIPO.pG
2. Unadopmarmmonnas  cucrema «TEXHOPMATHUB». —  Pexum  pocryna:
https://www.technormativ.ru/;

3. Hayunas snektponnas 6ubianoteka elibrary. — Pesxxum mocryma: http://elibrary.ru/ .
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4. TIporpammsl uis sxosioroB ECOReport. — Pexxum noctyma: http://ecoreport.ru/;

HopmaTuBHO-IpaBOBbIE AKTHI

1. ®enepanbhblil 3akoH «O0 oxpane okpyxaromei cpenb» oT 10.01.2002 Ne7-D3 (pen.
or 30.12.2020). C wu3m. u pgom., Bcryn. B cmiy ¢ 01.01.2021. — Pexum pgocryna:
https://demo.consultant.ru/cgi/online.cqi?reg=doc&ts=51460506304105653232087527&cacheid
=618FE8A01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&n=357154&rnd=61BB
4DBBDBB4934B5196112E78BCA831#1ylrpozekjs

2. ®enepanbHbiii 3akoH «O0 oxpaHe atMochepHoro Bozayxa» ot 04.05.1999 Ne96-D3
(pen. oT 08.12.2020). — Pexxum JIOCTYTIA:
https://demo.consultant.ru/cgi/online.cqi?reqg=doc&ts=82378222807697057290023339&cacheid
=2AA1E5C242A63283400C0CB75CA1BFAA&mMode=splus&base=RZR&n=370329&rnd=61B
B4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot

3. ®enepanbHbii 3ak0H «O0 0TX0JaX MPOU3BOJICTBA U MOTpEOICHH» OT 24 uroHsa 1998
r. Ne 89-@3 (pen. ot 07.04.2020). C usm. u nom., Berym. B cuity ¢ 14.06.2020. — Pexxum nocty-
mna:
https://demo.consultant.ru/cgi/online.cqi?req=doc&ts=211626294608152263367298476&cachei
d=4C3CCAF5034C6A2E2E4FEA685E43BD91&mode=splus&base=RZR&n=340343&rnd=61
BB4DBBDBB4934B5196112E78BCA831#77nt098coio

4. @enepanbHblii 3ak0H «O CaHUTAPHO-3MUIEMHOIOTMYECKOM OJaronoayyud Hacee-
Hus» ot 30 wmapra 1999 Ne 52-®3 (pes. or 13.07.2020). — Pexum pgocryna:
https://demo.consultant.ru/cgi/online.cqi?reqg=doc&ts=90263871202497402182882562&cacheid
=66A4353B3850656CC36F31D855C08D1C&mode=splus&base=RZR&n=357147&rnd=61BB
4DBBDBB4934B5196112E78BCA831#2jrcjeqyte8

5. @enepanbHblii 3ak0H «O0 0000 OXPaHAEMBIX MMPUPOIHBIX TEPPUTOPHUIX» OT 14 MapTa
1995 I. Ne33-d3 (pea. oT 30.12.2020). — Pexum JOCTYTIa:
https://demo.consultant.ru/cgi/online.cqi?reqg=doc&ts=82380137503398149091268725&cacheid
=EAA2A61F32D286D8F9D031285219FAA2&mode=splus&base=RZR&n=372890&rnd=61B
B4DBBDBB4934B5196112E78BCA831#mc4300cqja

6. IIpuka3z Munnpupoasl Poccun «O0 yTBEp>KIACHUH MPaBUI SKCIUTyaTallil yCTaHOBOK
OYUCTKHU rasa» oT 15.09.2017 Ne498. — Pexum JOCTYTIA:
https://demo.consultant.ru/cgi/online.cqi?req=doc&ts=198145014505994973645841339&cachei
d=60909D0909873F967E163B056B98FAEF&mode=splus&base=RZR&n=287384&rnd=61BB
4DBBDBB4934B5196112E78BCA831#1rkfks4lgx3

7. ®OH] O1LIeHOYHBIX CPEACTB /AJIsl MPOBeAeHUsI MPOMEKYTOUHOI aTTecTAlNU
00yYauuXxcst Mo JUCIHUNJIMHE

7.1. Ilepeyenb KOMNETEHUNH ¢ YKa3aHUEM ITAnoB uX GopMHpoOBaHKs B Npolecce 0CBOe-
HHsI 00pa30BaTeIbLHOI NPOrPaMMBbI

PopmupyemMble KOMIETEHIUH Bun u popma KoHTpoIIs

YK-2 CnocobeH ompenensaTh Kpyr 3a7ad B paMkax | IIpomMe:kyTOUHBIH KOHTPOJIb: KOHTPOJIb-
MOCTaBICHHON IeIM H BLI6I/IpaTL ONTHUMAJbHBIE | HbI€ BOIPOCHI /I 3a4€Ta C OLEHKOH, KOH-
CIIOCOOBI X peunieHus, ucxoas M3 IleﬁCTByIOHlHX TPOJIbHBIC BOIIPOCHI IJIA SK3aMCHA, 3alluTa
IPaBOBBIX HOPM, MMEIONIMXCS PECYPCOB M OTpaHH- | KyPCOBOH paboThI

YeHUH Texymuii KOHTPOJIb: ONpPOC, 3alINATA OT-
YETHBIX MaTEPHAJIOB MO J1abopaTopHOM /
MpaKTHIECKON paboTe, TECTUPOBAHUE.

IIK-2 roToBHOCTH OOOCHOBBIBATH CHIKEHHE 3KO- | [IpoMeKyTOUHBIH KOHTPOJIbL: KOHTPOJIb-
JIOTHYECKUX PUCKOB TMPH PACHIMPEHUH, PEKOH- | HbIE BONPOCHI Ul 3a4€Ta C OLUECHKOM, KOH-
CTPYKIIMH ¥ BHEAPEHUM HOBBIX SKOJOTHYECKH 0e3- | TPOJIbHBIC BONPOCH AJIs dK3aMEHa, 3aluTa
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OTACHBIX, PHEPTO- M PEeCypcocOEperamImXx TEXHO- | KypcOBOH pabOThI

JIOTHH 1 000pYAOBaHUS Tekymmii KOHTPOJIb: OIIPOC, 3alIUTA OT-
YETHBIX MaTEPHAJIOB MO J1abopaTopHOM /
IIPaKTUYECKOH paboTe, TECTUPOBAHUE.

IIK-3 criocoOHOCTH MPOBOJIUTH KOHCTPYKTOPCKO- | IIpoMe:KyTOUHBIH KOHTPOJIb: KOHTPOJIb-
TEXHOJIOTUYECKUN aHaJM3 3KOOMO3alIMTHOTO 000- | HBIE BOIPOCH! [UIA 3a4€Ta C OLUECHKOU, KOH-
PYAOBaHHUS MPOU3BOJICTBA K BBIIIYCKY HOBOM IpO- | TPOJIBHBIE BOIPOCH! Ul DK3aMEHa, 3aIIUTa
JYKIMHU C YAYYIIEHHBIMU KOJOTMYECKHMMH Xapak- | KypPCOBOH paloTsl

TEPUCTUKAMHM, C Y4ETOM DAlHOHAJIBHOIO MCIIONL- | L eKYIIHH KOHTPOJIL: ONpoC, 3aIuTa OT-
30BaHMS NIPUPOJHBIX PECYPCOB M MMHHMMHU3anuu | ICTHRIX MAaTCpHaloB o nabopaTopHoit /
BO3/CHCTBIS Ha OKPYXKAIOLLYIO CPELy MPaKTUYECKON paboTe, TECTUPOBAHUE.

7.2. Onucanue noka3sareJsieil 1 KpUTepHeB OLEHNBAHNS KOMIIETEHI[UIT HA PA3JIMYHBIX 3Ta-
nax ux (popMUpOBaHUS, ONIUCAHHE IIKAJ OLlEeHUBAHUSA

Kputepun onieHMBaHMsI YCTHOTO OTBETa HA KOHTPOJIbHBbIE BONMPOCHI 3a4eTa / IK3aMme-
Ha (MPOMEeKYTOYHBII KOHTPOJIb (popmupoBanus kommerenunii YK-2, IIK-2, IIK-3)

OmMIUYHO — JJaH TOJIHBIN, Pa3BEPHYTHIN OTBET Ha MOCTABJICHHBIN BOIIPOC, IIOKa3aHa COBO-
KYITHOCTb OCO3HaHHBIX 3HaHUN 00 0OBEKTE, 0KA3aTEIbHO PACKPHITHl OCHOBHBIE MTOJIOKEHUS Te-
MBI; B OTBETE IPOCIIEKUBACTCSA YETKAs CTPYKTYPA, JIOTUYECKAs I1OCJIE0BATEIBbHOCTD, OTPAKALO-
11asi CYIIIHOCTh PAacCKpbIBAEMbIX MOHATHI, TeOpuH, siBNeHUN. 3HaHUE 00 O0BEKTE IEMOHCTPUPY-
eTcs Ha (poHe OHUMAaHHUS €r0 B CUCTEME JJaHHOM HayKU U MEXJIUCLMILIMHAPHBIX cBsizel. OTBeT
U3JI0KEH JINTEPATYPHBIM SI3BIKOM B TEPMUHAX HAyKH, ITOKa3aHa CIIOCOOHOCTH OBICTPO pearupo-
BaTh Ha YTOYHSIOLIUE BOIIPOCHI;

Xopowto — J1aH TIOJHBIW, Pa3BEPHYTHIA OTBET HA IOCTABIECHHBIM BOIIPOC, MIOKA3aHO yMe-
HUE BBIJICIUTH CYILIECTBEHHBIE U HECYILECTBEHHBIEC NIPU3HAKU, IPUUNHHO-CIICICTBEHHBIE CBS3H.
OTBeT 4eTKO CTPYKTYpHUPOBaH, JOTUYEH, U3JI0)KEH B TepMHHAX Hayku. OJIHAKO JAOMYIIEHbl He-
3HAYUTEJbHbIE OIIMOKHM WM HEJOYEThl, UCTIpaBIeHHbIE 0aKalaBpOM C MOMOIIBIO «HABOISAIIMX)
BOIIPOCOB;

Y008n1emeopumenbHo — 1aH HETIOJIHBINA OTBET, JIOTHKA U MOCIEeI0BATEIbHOCTDh U3JI0KEHHS
UMEIOT CYILECTBEHHbIE HapylieHus. [lomymieHsl rpyOble OMIMOKN MpU ONPEesIEHUH CYLUTHOCTH
PacKpbIBAEMBIX MOHSTUMN, TEOPUH, SABICHUH, BCIEICTBUE HEMOHMMAaHUs OakajlaBpoOM HMX Cylle-
CTBEHHBIX U HECYILIECTBEHHBIX IPU3HAKOB M CBs3€. B OTBETE OTCYTCTBYIOT BBIBOJBL. Y MEHHUE
PaCKpBITh KOHKPETHBIE MPOSBICHUsT 0000IIEHHBIX 3HAaHUN He MoKa3aHo. PeueBoe odopmiieHHne
TpeOyeT MonpaBoK, KOPPEKILINH;

HeyooenemeopumenbHo — 0OakalaBp IEMOHCTPUPYET HE3HAHHE TEOPETUYECKHX OCHOB
IIpeaAMETa, HEe YMEET JAeJIaTh apryMEHTUPOBAHHBIE BBIBOJBI U IIPUBOJUTE IIPUMEPBI, [IOKA3bIBAET
cy1aboe BiaJIeHUEe MOHOJOTHYECKON peublo, HE BIIaIeeT TEPMUHOJIOIHEN, TPOSIBIISIET OTCYTCTBUE
JIOTUYHOCTH U TIOCIIEA0BATEIbHOCTH W3JI0OXKEHHUS, JeJIaeT OLIMOKH, KOTOpble HE MOXKET HCIpa-
BUTH, JaXK€E MPHU KOPPEKLIUU ITPENOIABATEIIEM, OTKA3bIBAETCS] OTBEYATh HA 3aHATHUU.

Kpurtepun oneHMBaHHUA ONPOCa YCTHOIO OTBETA IO TeMe JIadopaTopHOil padoTsI (Te-
Kyummii KOHTpoJab (opmupoBanus komnerenmuii YK-2, IK-2 u [IK-3):

86-100 6annos (omauuno): paboTa BBITIOJHEHA B CPOK; OPOPMIICHHUE M COJIEpKATEIbHAS
4acTh OTYETa 0Opa3loBbIe; paboTa BHIIOJIHEHA CAMOCTOSATENIBHO; MPUCYTCTBYIOT COOCTBEHHbBIE
0000111eHuS, 3aKII0YeHHS U BBIBOJbL. OOydaromuiics MpaBMWIbHO OTBETUII HA BCE BOIIPOCHI MPHU
c/1aye KOJJIOKBHUYMa U 3alUTe OTYETA.

71-85 6annos (xopowo): paboTa BBIOJIHEHA B CPOK; B O(DOPMIICHHH OTYETA U €r0 COAEP-
KaTeJIbHOM YacTH HeT rpyObIX omMOOK; paboTa BBHIMOJIHEHA CAMOCTOSTEIbHO; MPUCYTCTBYIOT
coOCTBEHHBIE 0000IIEHNS, 3aKII0UEHUsI U BbIBOJIbL. OOyyarouuiics npu caaue KOJUIOKBUyMa U
3alUTe OTYEeTa MPABUIIBHO OTBETUII HA BCE BOMPOCHI C TOMOIIBIO IIPENoiaBaTers.
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51-70 6annos (yooeremeopumenvro): paboTa BBHIOJHEHA C HapylleHHeM Trpaduka; B
oopmiieHnH, conepKaTENIFHON YacTH OTYETa CTh HEeIOCTaTKH; PaboTa BBIOJIHEHA CaMOCTOS-
TEJIbHO, TIPUCYTCTBYIOT coOCTBeHHBbIE 0000mmenus. O0yJaronuiics npu caade KOJUIOKBUYMa U
3aIlIUTe OTYETa OTBETHJI HE HA BCE BOIIPOCHI.

Menee 51 6anna (neyoosremsopumenvro): ohOpMIICHIE OTYETa HE COOTBETCTBYET TPeOoO-
BaHMSAM; OTCYTCTBYIOT MJIM C/I€JIaHbl HEIPABWIbHBIC BBIBOABI U 0000menus. OOyyaromuiics He
OTBETHJI HA BOIIPOCHI KOJUIOKBUYMA M HE CMOT 3alIUTUTh OTYET.

Kputepun o1neHKH OTYETHBLIX MATEPHAJIOB MO Ja00PATOPHBIM U MPAKTHYECKHM pa-
0oTam (Tekyumii KOHTPoJab popmupoBanusa komnerenumii YK-2, ITK-2, ITK-3)

86-100 6annos (omauuno): paboTa BBHIIOJHEHA B CPOK; O(OPMIICHUE, AITOPUTM PELICHUS
3aJ]auu U MPABUWIBHOCTH pacueTa 0o0pa3IoBbie; 3aJaHNe BBITIOJIHEHO CaMOCTOATEIbHO. O0yuatro-
MIMHCS TPABUIIBHO OTBETUII HA BCE BOMPOCHI MPH 3aLIUTE 3a7a4u.

71-85 6annos (xopowo): padboTa BBIIIOIHEHA B CPOK; OPOpMIICHUE, AITOPUTM PEIICHUS 3a-
nadu o0pasIoBbIe; B 33ja4e HET IpyObIX MaTeMaTHYeCKHUX OMIMOOK; 3ajada BBIOJHEHA CaMo-
crosTenibHO. OOyUaronMiics TPy 3alIUTe 33]a4d MPABUILHO OTBETHII Ha BCE BOIPOCHI C IMTOMO-
HIBIO MTPETIOIaBATEIS.

51-70 6annos (yooeremsopumenvuo): paboTa BBHINOJIHEHA C HapylleHHeM rpaduka; B
odopmieHnn, BEIOPAaHHOM aJTOPUTME PEIICHUS 33a7aui €CTh HEJJOCTATKH; 3a7a4a He UMEeT TPY-
OBIX MaTEeMaTUYCCKUX OLIMOOK; 3ajaua BBITOJIHEHA caMOCTOATEbHO. OOyJaroIuics pyu 3amiu-
TE 3a/1a4 OTBETHJI HE HA BCE BOIIPOCHI.

Menee 51 6anna (neyoosnremgopumenvro): opopmiieHue padboThl HE COOTBETCTBYET TPeOo-
BaHUIM; BBIOpAaH HE BEPHBIH AITOPUTM pEIIEeHUs 3a7add; padoTa MMeeT TpyOble MaTeMaTH4e-
CKHE OLINOKHU.

Kpurtepun oneHuBaHusi BbINOJTHEHUA 32/1aHUI B TeCTOBOH (popme (TeKyIIMH KOH-
Tpoab popmupoBanus komnerenuuii YK-2, IK-2, ITK-3)

[To uToram BBITIOJHEHHUS! TECTOBBIX 3aJ[aHUI OIIEHKA MPOU3BOJIUTCS IO YEThIPEeXOalib-
HoM mikane. [Ipy nmpaBUIBHBIX OTBETaX Ha:

86-100% 3amaHuil — OLIEHKA «OMAUYHON,

71-85% 3agaHuii — OIEHKA «XOPOULO»,

51-70% 3amaHuil — OLIEHKA «Y0081emMBOPUMENbHON,

MeHee 51% - oreHKa «Hey0061emeopumenbHo.

Kpurepun oneHuBaHusi KypcoBoii padoThl NPHU 3a1KUTe (MPOMEKYTOUYHbIH KOHTPOJIb
¢opmupoBanus komnerennuii YK-2, IK-2, IK-3):

omauyno: paboTa BBINOJIHEHA B CPOK; COJAEp)KAaTeNbHasl 4acTh JIOKJIa/la U YEPTEKU COOT-
BETCTBYIOT JIOKJIaay; MPHUCYTCTBYIOT 3aKJIIOUYEHHE U apryMEHTUPOBaHHbIE BbIBOABI. OOydaro-
HIMICST TPaBWJILHO OTBETUJI HA BCE BOIPOCHI MpH 3aluTe npoekra. [IpuHuMan akTuBHOE yda-
CTHE B IUCKYCCHH.

Xopowio: paboTa BHINIOJHEHA B CPOK; B COAEPKATEIbHOM YacTH JIOKJIAJa U YepTeKax HEeT
rpyObIxX omubOoK. B 1oKiIage mpucyTCTBYIOT pEKOMEHIAIMH, 3aKII0OUYeHU U apryMEeHTHPOBaH-
Hble BbIBOJIbI. OOyUaronuiics Npu 3al[uTe MPOEKTa MPaBUIBHO OTBETUJI HA BCE BOMPOCHI C MO-
MoIIBIO Npenofasatesd. [IpuHarman yyactue B JUCKYCCHH.

yoosnemeopumenvro: paboTa BBIIOJIHEHA C HapyLIEHHEM TpaduKa; B CTPYKType paboThl U
yepTekax €CTh HEAOCTATKM; B JIOKJIAJE MPHUCYTCTBYIOT COOCTBEHHBIE BBIBOJABI. OOyuaromuics
IIPU 3aIIUTE IPOEKTa OTBETHII HE Ha Bce BOMPOChl. OO yyaronuiics He MpUHUMAaN y4acTHe B JIHC-
KYCCHH.

HeyooelemseopumenvpHo: padoTa BHIIOJIHEHA C HapylleHueM rpaduka; B padore u yepre-
Kax MPUCYTCTBYIOT C€pbhe3HbIE OMIMOKU; OTCYTCTBYIOT HJIM CJIEIaHbl HEMpPaBWIbHBIE BBIBOABI U
pexoMeHanuu. OOyJaromuiicss He OTBETHJI Ha BOMPOCHI MPH 3amuTe mpoekta. OOydaroniuiics
HE MPUHUMAJI y4acTUe B TUCKYCCHUHU.
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7.3. TunoBble KOHTPOJIbHbIE 32IaHUS] UJIM HHbIEe MATePHAJIbl, He00X0AUMbIE /5l OLleHKH
3HAHMA, YMEHHUIi, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapPaAKTEePU3YIOIIHUX 3TANbI
(opMupoBaHus KOMIETEeHIIHI B IIpoIecce 0CBOCHUs 00pa30BaTeIbHOI MPOrpaMMbl

N

SRl

10.
11.
12.
13.
14.
15.
16.
17.

18.

=

KoHTpoJibHbIe BONPOCHI K 3a4eTy (IPOMEeKYTOUYHbIH KOHTPOJIb)

OcHOBHOE ypaBHEHHE TUPOCTATUKH, €T0 BBIBOA U (PU3NUECKUN CMBICT. TexHndeckoe
npuMeHeHue (ApIMoBas Tpy0a, cudoH, THAPABINYECKUN MTPECC U Jp.)

VYpaBHEeHMNE HEPa3pPBIBHOCTH IIOTOKA. Y PaBHEHHE pacxoa. Pexumbl TeueHus KUIAKOCTH.
[leHTpoOEKHBIE HACOCHI. Y CTPOUCTBO M MPUHIIMI PabOTHl. Y paBHEHHE EHTPOOEIKHOTO
Hacoca Jusepa. [leficTBUTENbHBIN U TEOPETUUECKUN HAoOp. XapaKTepUCTUKa IIEHTPO-
0exxHbIX HacocoB. PaboTa Hacoca Ha ceTh. BriOop Hacoca.

CriocoObI pa3feneHust KHUJIKUX U Ta30BbIX HEOJHOPOIHBIX CUCTEM. XapaKTEPUCTHKA He-
OJIHOPOJIHBIX CUCTEM.

MartepuanbHblii OajlaHC pa3ieaeHUs.

OrcrauBanue. Kuneruka orctauBanus. Pacuer OTCTOMHUKOB

OcHOBHBIE XapaKTEPUCTUKH 3EPHUCTOTO CJ10sl. PexXUMBI ICEBAO0KUKEHUS. 3aBUCUMOCTb
CONPOTHUBIIEHHUS CII0S1 OT CKOPOCTH rasa

Pacuer kpuTHUeCKHX CKOPOCTEN IICEBAO0KKEHUS. PacyeT tnaMerpa anmnapara ¢ 1ceB-
JIOOKUKEHHBIM CII0EM

IlepememmBanue B )KUAKOU cpene. TexHudyeckne MeToasl nepememnBanus. [lokasarenu
paboThI EpEeMENINBAIOIINX YCTPOUCTB

Pexxumer mepememuBanus. Pacder MontHoCTH, TOTpebIsieMoi Memankoi. Onpeensio-
1Iee 4ucio 000poTOoB.

Bunpl mexannueckux memainok. VX cpaBHUTENbHAsI XapaKTEPUCTUKA.

CrnocoOs1 nepenaun tera. CliokHas TEII00TAava.

TeruioBast Harpy3Ka, yJeJIbHbIN TEMJI0BON NOTOK. MeToAbl COCTaBIEHMsI TEMJIOBOrO Oa-
JIaHCca.

TermmonpoBoAHOCTE. TeMIeparypHoe 1ojie ¥ TEMIIEPATYPHBIN IpaueHT. TennonpoBo-
HOCTb MHOT'OCJIOMHOM CTEHKH.

KoxyxoTpyOuarbie TeI000MEHHUKH C HEMOJIBUKHOU TpyOHOH pemeTkoil. OqHo- u
MHOro0xoioBble. O0JIacT NPUMEHEHUS.

KoHCcTpyKIInu K0KyX0oTpyOUuaThIX TEMIO0OOMEHHUKOB C KOMITEHCAI[UEH TeMIlepaTypHbIX
HaIpPsHKCHUN.

TennooOMeHHUKH THIA «TpyOa B TpyOe». Y CTpoiCTBO U mpuHIUI paboThl. JJocToMHCTBA
Y HEIOCTATKH.

Tunel Tem1o00MeHHUKOB. CMeCUTENbHBIE TEIUIO0OMEHHUKH, 0apOMETPUUYECKUIN KOHICH-
caTop.

KoHTpoJsibHBIE BONIPOCHI K 3K3aMeHY (IIPOMEKYTOYHBbIH KOHTPOJIb)

TexHuueckue MeTo bl BhIMapUBaHus. MaTepuaibHbli OaIaHc.
Cxema OHOKOPITYCHOM BBIAPHON YCTAHOBKHU.
TemnoBoii GanaHC OAHOKOPITYCHOW BBIMAPHOIN YCTaHOBKH.
MHorokopnycHoe BbinapuBaHue. CxeMbl NMHUTAHUS pacTBOPOM. J[OCTOMHCTBA M HENO-
CTaTKH.
[Ipamortounas cxema MBY. fIBnenune camoucnapenus. Pacuer kojqmyecTBa napoB camo-
UCIIapeHUs.
TemnepatypHslii pexum padotst MBY. O0mas u nonesnas pazHocTs Temnepatyp. Cro-
coOBI pactpeaesIeHHs MTOJIE3HONW PA3HOCTH TEMIIEPATYp MO0 KOPIyCaMm.
TemnepaTypHble MOTEpU U TemrepaTypa kuneHus pactBopa. IIpasuno babo, mpasuio
[ropuHra.
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o N

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.
25.

26.

27.

28.
29.

30.

31.
32.

33.

34.

35.

36.
37.

['mapocraTuyeckas u rupaBiudeckas aenpeccu. CriocoOsl pacuerta.

MHOTOKOPITYCHOE BBITTapuBaHKe. TeraoBoi OanaHc.

MHorokopiycHoe BbinmapuBanue. Koagdunuentsl ucnapenus u camoncnapenusi. Gusu-
YECKHUM CMBICII.

Boeinapusanue. Pacuer noBepxHoctu HarpeBa. CriocoObl pacipeesieHus M0JIE3HON pas3-
HOCTH TEMIIEPATYP IO KOPIIyCaM.

BrinapHsble anmapartsl ¢ €CTECTBEHHON LUPKYJISLUEH.

BrinapHsble anmnaparsl ¢ IPUHYIUTEIBHON IUPKYISILIUCH.

[IneHo4Hble BBITApHBIE allIAPATHI.

MexaHu3M mpolecca MaccooTAaud. YpaBHEHHE MaccooTnadu. Pacuer koadduuneHToB
MaccOoOTauH.

BeiBecTu ypaBHEeHHE B3aUMOCBSA3HM MEXIy KOAPQHUIMEHTOM Macconepenadu u ko3ddu-
LMEHTaMH MacCOOTJAuH.

Mexanusm mnpouecca MmaccornepeHoca. KOHBEKTHBHas W MOJEKyJsApHas Iupdy3us.
YpaBHEHUS MOJICKYIISIPHON U TypOyJIeHTHOH tudy3un.

Tapenpuatelii abcopOep ¢ HepeMBHBIMU ycTpoHcTBaMu. THIIBI TapeiaoK M OLEHKa MX
3¢ (HEeKTHBHOCTH

Tapenpuatelii abcopbep ¢ MPOBaIbHBIMHM TapelKaMu. YCTPOWCTBO, NMPUHLMIT pabOTHI.
['unpoauHaMUyUecKHue PeKUMBI.

Hacanounslit abcopbep. YcrpoiicTBo, TpeOoBaHue K Hacajake. I'mapoauHaMuyeckue pe-
KUMBI pabOTBHI.

Pacyer cpenHell IBHXKyIIEH CHIIBI IIPOLIECCAa MACCONEPENadd, €CIIU JIMHUS PABHOBECHUS
npsimast.

Maccoobmennsle nmporecchl. M3o0pakeHue padboueil 1 paBHOBECHONW JMHUIN IpU IPSIMO-
TOKE ¥ MPOTUBOTOKE. OnpeeneHue IBUKYILEH CUIIbI.

Cpenssis ABMKYyIIAs CUJIa U YUCIIO €OUHUL iepeHoca. DU3ndecKkuil CMbICH €IMHULBI T1e-
peHoca

Maccoob6ennbie npoueccel. Cratuka. PaBHoBecHas nunus. Koaddunuent pacnpenene-
HUS.

OnTumManbHbIA pacxo] abcopOeHTa.

Kputepuu, xapaktepusyrolue npolecchl Macconepeaadn. BeiBog kpurepues, ux Qpusu-
YECKUU CMBICII.

Pacuer peasnbHOrO uMcna Tapesok MacCOOOMEHHOIO ammapara ¢ MOMOILIbI0O KUHETHYe-
CKOM KpuBoOH (rpado-aHanUTHUECKUH C110CO0).

MaccoobmenHnsle mpotiecchl. M3o00pakenne padoyeil 1 paBHOBECHOM JTUHUM MPU MPSIMO-
TOKE ¥ MPOTUBOTOKE. OIpeneneHue IBUKYILEN CUIIBI.

AOGcopOuus. 3akon ['enpu. Briiusaue temneparypsl U JaBiIeHUs Ha IPOLiecC aOCOpPOIUH.
Pacyer cpenHell IBHXKyIIEH CHIIBI IIpOLiECCa MACCONEPENadH, €CIIN JIMHUS PAaBHOBECHUS
KpHUBasl.

MarepuanbHblii 0ananc abcopOiuu. YpaBHeHue paboueil JTMHUK A7 TPSIMOTOKA U TpO-
THUBOTOKA.

Yucno equHuL IEpeH0ca U METOBI €70 ONPEAETICHUS

Pacdyer OCHOBHBIX pa3MepoB MacCOOOMEHHBIX alNapaToB C HEMPEPBIBHBIM KOHTAKTOM
das.

Pacdyer OCHOBHBIX pa3MepoOB araparoB CO CTYIEHYAThIM KOHTAKTOM (a3 (quamerp u
BBICOTA).

Bnusinue yaenbHOro pacxoja aOcopOeHTa Ha BEIMUMHY JBMXKYLIEH CHUIIBI Ipolecca U
pa3Mmepsl abcopoOepa.

@dierMoBoO€e YMCII0. 3aBUCUMOCTbh MEXIY (DIErMOBBIM YHCIIOM, pa3MepaMH amnmnapara u
pacxo/10M TPEOUIETO Mapa U 0XJIAXKIAI0IEN BOIBI.

3axoH Paynd. 3akon [lanbrona. [IpaBuno TpyroHa. A3eoTpoIHbIe CMECH.

[Teperonka. fuarpammser P — X, t — X,y, Y — X.
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38. [Ipocras neperonka. duznyeckre OCHOBHI EPErOHKHU C BOASHBIM MapoM. Pacuer pacxo-
Ja octporo napa. O6iacTy IpUMEHEHHMSL.

39. [IpuHuMNManpHas cXeMa peKTU(PHUKAMOHHONW ycTaHOBKH. (DyHKIMOHAIBHOE IEHCTBUE
OCHOBHBIX JIEMEHTOB.

40. Matepuanbubiii 6ananc pektudukanun. CriocoObl pacueTa MUHUMAIBHOTO (hJIErMOBOTO
yucia

41. CBoiicTBa peajbHBIX CMEcEel B3aMMOPACTBOPUMBIX KHUAKOcTeH. OTKIOHEHHUS OT 3aKOHA
Paysst (u300pa3uth Ha quarpamMax P-x, t-X,y, y-X). Il 3akon KonoBanosa u BpeBckoro.

42. TerutoBoli 6ananc peKTU(UKATMOHHONW YCTAHOBKH.

43. BoiBecTH ypaBHEHHUE pabOUYMX JUHUIN Ul YKPEIUIAIOIIEH U UCUEePIbIBAIOIIEH YacTh peK-
TU(PUKAITTOHHON KOJIOHHBI.

44, ®duznyeckre OCHOBBI Iporecca pekTudukanuu. OTHOKpAaTHbIE pAaBHOBECHBIE HCIIAPEHMS
U KoHJeHcaus. M300pakeHue mporecca Ha quarpamme t —Xgy.

45. CBoiicTBa HICATBHBIX CMECEH C HEOTPAaHWYCHHOW B3aMMHOM PACcTBOPUMOCTBHIO. 3aKOHBI
Payns, lanerona, | 3axkon Konosanosa.

Ipumepsl NpakTHYeCKHX PadoT (TeKyUMii KOHTPOJIb)

3apaua 1. PaccuuTaTh KOJIMYECTBO 3JIEMEHTOB OaTapeHOro HMKJIOHA IS OYMCTKU 5,14 Me
3anblIeHHOTO rasa. Jlmamerp smemeHTta Oarapeiinoro mukioHa 200 mm. Koaddumuent compo-
tuBsieHus 1ukioHa 100. [IpuHATH OTHOIIEHHE COMPOTUBIIEHUS IIMKJIOHA K IJIOTHOCTU PaBHBIM
800.

3agaua 2. OnpeneuTh peKUM TSUCHHSI BOJIBI B KOJIBIICBOM IMPOCTPAHCTBE TEINIOOOMEHHHKA TH-
na «tpyoa B Tpyoe». Hapyxknas tpyba — 97x3,5 MM, BHYTpeHHsS — 57X3 MM, pacxo.l BoIbI 6,6
M>/4, Temneparypa Bojs1 30°C.

3agaua 3. [lo cranpHOMY TpyOOIIpOoBOaY BHYTpeHHUM quametpoM 200 MM, qmunoit 1000 m me-
penaercs Bomopoxa B kosmyectBe 120 kr/4. JlaBienue B cetu 1530 mm.pr.ct. Temneparypa rasa
27°C. OnpenenuTh MOTEPIO AaBIEHNs Ha TPEHHE.

3apaua 4. OnpenenuTh HEOOXOAUMYIO TMOBEPXHOCTh MPOTHUBOTOYHOTO TEIJIOOOMEHHMKA JIJIst
oxnaxaenus 1550 k2/u cepoyriieposia OT TEMIIEPATYPhl KUIIEHUS O/l aTMOC(HEPHBIM JIaBJICHHU-

em 10 22°C. Oxmaxnalomas Boxa Harpesaercs ot 24 no 35°C; Qcs, =230 Bm/m* - K ;
oy, 0 =820 Bm/m* - K TonmuHa CTAambHOM CTEHKH 2MM, CyMMapHOE CONPOTHBICHHE 3arpss-

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

3anaua 5. Onpenenuts pabouyr0 CKOPOCTH BO3/IyXa MPH MCEBI00KIKEHUH OMIIIOK JUAMETPOM
1 MM nipu Temnepatype 50°C. TTopo3HOCTE ClI0s B Hayalle MCEBI00KIKEHH U B Pa00OUYHX YCIIO-
BHAX COCTaBIISLIOT COOTBETCTBEHHO €,=0,4; €,=0,7. ITnotHOCTH ook 800 KT/,

3agaua 6. PaccuutaTh MOBEpPXHOCTh TEMJIOOOMEHA MJIACTHHYATOTO MOJOTPeBaTensi, B KOTOPOM
narpesaercs 2800 kr/u msonponuioBoro cnupra ot 15 go 81°C ropsueit Bogoi, TeMneparypa
KoTOpOii u3Mensiercst ot 95 o 40°C. Koapduuuenr remnonepenayun pasen 300 Br/™m’K, cpenHss
TETJIOEMKOCTH u3omnpommwioBoro cnupta 2300 Ix/kr K.

3aganus B TeCTOBOI (popMme (TeKyLMii KOHTPOJIb)

1) Ilpu KaKoM COOTHOIIEHHH MPOAO/LKUTEILHOCTH NMPedbIBAHMS MOTOKA ra3a B NMbljieoca-
AUTEJbHON KaMepe U MPOJI0/LKUTEIbLHOCTH 0CAXKIEHUS YaCTHI OyAeT 0CaKIAThCS
NbLIbL?

a) IlpomomkxuTenbHOCTh MpeOBbIBAHUS MOTOKA ra3a J0JKHA OBITH O0JbIIE TPOAOKUTETb-
HOCTH OCaKIEHUS YaCTHII.

0) IIpomomKuTenbHOCTH MpeOBbIBAHUS MTOTOKA T'a3a JI0JDKHA OBITH MEHbIIIE TIPOIOKUTETb-
HOCTH OCaKJIEHUS YaCTHII.

20



2)

3)

4)

5)

B) [IponomkuTensHOCTh MpeObIBaHUS IOTOKA ra3a JIOJHKHA OBITh paBHA MPOJAOJKUTEIBHO-
CTH OCAXK/ICHUS YACTHII.

r) IIpogomkurensHOCTh TPEeOBIBAHUS MOTOKA ra3a JOKHA OBITH OOJIBINE WK PaBHA MPO-
JOJDKUTENIHOCTH OCKICHHUS YaCTHII.

Jl1s1 pacyéra KaKkuX annapaTroB He00X0AMMO 3HATH CKOPOCTh OCAMkKIEHHUs TBEPABIX Ya-

CTHUIl B BA3KOIi cpene?

a) Jlnsa pacuéra GUIBTPOB, HIUKIOHOB, HJIEKTPODUIBTPOB, OTCTOMHBIX HEHTPHUPYT.

0) s pacuéra OTCTOWHHKOB, IBLJICOCATUTEIBLHBIX KaMep, IUKIOHOB, IEKTPOPHILTPOB U
GUIBTPYIOMKX HEHTPUYT.

B) [l pacuéra OTCTOMHHKOB U MBUICOCATUTEIBHBIX KaMep, PHILTPOB, ICKTPOPHIBTPOB U
GUIBTPYIOIKX HEHTPUYT.

r) Jlns pacu€ra OTCTOWHUKOB M MBIICOCAIUTENLHBIX KaMep, IIUKIOHOB, IIEKTPOPHIETPOB H
OTCTOWHBIX LEHTPUYT.

IIo kakoii U3 HAIMCAHHBIX HUKE GOPMYJI MOKHO PACCUUTATH POU3BOAUTEIBLHOCTD

NbLIE0CATUTEILHOI KaMepbl Vi BbicoToil H, ¢ miomansio nonepeunoro ceuenusi f u

ILUIOINAABIO ocakaenus F.

W - CKOPOCTD ra3a, Woe- CKOPOCTh 0CAKIeHHS YaCTHI

a)

V,=w,-F
0)

Vi :Woc'F
B)

vV, :i.F

Wp

r)

Vp=w, - f

Kakue cuiibl IeiiCTBYIOT HA YaCTHILY, NAAKONIYI0 MO/ IeiiCTBHEM CUJIbI TSKECTH B
BSI3KOM cpene?

a) Cwua TpeHus ¥ TOABEMHAS CUJIA CPEJIBI.

6) Cuia MHEpLUUHU U CUJIa BHYTPEHHETO TPEHUS CPEIbl.

B) Cuna conpoTHBIEHHUS Cpelibl U ApXHMe0Ba cuia.

r) Cua BHyTpEHHEro TPEeHUs Cpeibl U CUIIa IaBJICHHUS.

N3BecTHA MPOM3BOAUTEIBLHOCTH OTCTOHHUKA MO 0caAKY G,y KI/4ac U KOHIEHTPAUs

TBEPAoH (a3pl B MaCCOBBIX J0JIAX B CYCHEH3HH - X, B OCAJAKE - Xoc, B OCBETJICHHOM

SKHJIKOCTH - Xoce . [10 KAKOM M3 HANMCAHHBIX HUKE (POPMYJI MOKHO PACCUHUTATH MPOU3-
BOJUTEIbHOCTH YCTAHOBKY MO UCXOAHO¥ cycnen3nu G, kr/gyac?

a)
XOC _XC
Gc = Goc = =
Xac _Xocs
0)
XOC _Xocs
GC = GOC e
Xoc _Xc
B)
XOC _X(n‘(;
GC = GOC —_
Xc _Xocs
r)
XOC _XC
GC = GOC e r—a
Xoca - Xoc
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6) JlelicTBHe KAaKHX CHJI COMPOTHBJIEHUS CPeAbl MPeod/iagaeT MPH JAMUHAPHOM U TypOy-
JICHTHOM JIBHKEHUU TBEP/I0H YacTUIbI B BA3KOI cpene?
a) Ilpu TypOyneHTHOM pexume mpeodaaiaeT AeHCTBUE CHII MHEPIIUH CPEJIbL, TPH JIaMU-
HapHOM — JIMICTBHE CUJI, 00YCIIOBJICHHBIX BHYTPEHHUM TPEHHUEM CPEJIbI.
0) Ilpu TypOyneHTHOM pexume mpeodaaaeT AeWCTBUE CUIT MHEPIMHU TBEPION YaCTHUIIbI,
[IpU JJTaMHUHAPHOM — JeicTBHUE CUJI, 00YCIIOBICHHBIX BHYTPEHHUM TPEHUEM CPE/IbI.
B) [lIpu TypOyrneHTHOM pexumMe mpeodnagaeT AeUCTBUE CHUIT HHEPLUHU CPEIbl, IPU JIaMHU-
HapHOM — JICHCTBHE CUJI TPEHUS MKy CPEllOil U YaCTULIEH.
r) Ilpu TypOynenTHOM pexume npeolianaeT AeiicTBUE CHII HHEPIMU TBEPAON YaCTHULIBI,
[IpU JJaMUHAPHOM — JACMCTBUE CHJI TPEHUSI MEXKIY CPEON U YacTULIEH.
7) Ilpu Kakux 3HAYeHHSIX KpuTepueB Re u Ar geiicTByeT JaMHHAPHBII PeKUM U TypOy-
JIEHTHAas1 00J1aCTh 0CAaXKIeHUA YaCTHUIl B BSI3KOIi cpene?
a) Ilpu Re<2300 u Ar<1000 siaMuHapHBIN peXuM,
pu Re>10000 u Ar>50000 typOyneHTHas 001aCTh.
6) Ilpu Re<1000 u Ar<20 naMuHapHBIN pexUM,
mpu Re>100000 u Ar>100000 TypOyneHTHast 001acThb.
B) llpu 10"<Re<2 u Ar<36 JJAMUHAPHBIN PEXKUM,
mpu Re>500 u Ar>83000 typOyneHnTHast 001acThb.
r) Ilpu 10™<Re<1 u Ar<2 JJAMUHAPHBIN PEXKUM,
pu 2>Re>10000 u Ar>10000 TypOyneHTHast 0611aCTh.
8) Ilpu KakuX yCJOBHSIX HAOTIOIAETCHA CTECHEHHOE OCaKIeHHe TBEPABIX YaCTHI B BSI3KOW
cpene?
a) [lpu BBICOKOI BSI3KOCTH CPEIBI.
6) Ilpu BBICOKOW IUIOTHOCTH CPEIBI.
B) Ilpu BbICOKOI KOHIIEHTpAIMU TBEPJON CPEIbI.
r) Ilpu BbICOKOU MIOTHOCTU MaTepuana TBEPABIX YACTHII.
9) Ilox melicTBHEM KaKHX CHJI MOKeT MPOUCXOIUTH OCAKIEHHE TBEPABIX YACTHI B BA3KOIt
cpene?
a) Ilox melicTBUEM CHII THIPOAMHAMUYECKOTO JABICHUS, IIEHTPOOSKHBIX CHJI, CUJI B3aUMO-
JeMcTBUSA 3aps/ia YaCTHULL C AIEKTPUUECKUM TTOJIEM.
0) Ilox meWicTBHEM CHII TSHKECTH, IIEHTPOOEIKHBIX CHJI M CHJI B3aUMOJICHCTBUS 3aps/ia ya-
CTHII C DJIEKTPUYECKUM TIOJIEM.
B) [lox melicTBUEM MEXaHUYECKUX, IEHTPOOSKHBIX H ANEKTPOCTATUYECKHUX CHJL.
r) Ilox nelicTBueM cuil TSXKECTH, CUIT THIIPOAMHAMUYECKOTO JABJICHUS U HEHTPOOESKHBIX
CHIL
10) Ot kakuX mapaMeTpPOB 3aBHCHT NPOU3BOIUTEILHOCTH NMbLIEOCATHTEIbHBIX Kamep?
a) OT cKOpOCTH ra30BOT0 MOTOKA U TUTOMIAAN OCAXKICHUSI.
6) OT CKOpPOCTH OCaKACHHUS IBUIH U IUIOLIA/IU TIONEPEYHOr0 CEYEHNUs MbLIEOCaTUTETbHOM
KaMephl.
B) OT CKOpPOCTH ra30BOr0 MOTOKA, TUIOMIAAN OCAXKIEHUS U BBICOTHI KaMEpHI.
r) OT CKOPOCTH OCAXKICHHS MBLTH | TUIOIIAIH MBIICOCATUTENLHON KaMepHhI.

Bonpochl K yCTHOMY ONPOCY N0 TeMaTHKe JIa00paTOPHbIX PadoT (TeKYLIHil KOHTPOJIb)

1. BapuanTsl nporiecca Cymku (paccka3aTh 10 BBIOODY).

2. IlneBmarnyeckas TpyOa — cymwika. Y CTpOHCTBO, IPUHIIMIT PAOOTHI

3.  MarepuaibHbIi 0anaHc cymku (OalaHC 1O MOTOKY, TBEPIOMY BEIIECTBY, IO BIIare, o
abCOJIIOTHO - CYXOMY BEIIECTBY, IO BJIare ¢ BO3yXOM).

4. TemnnoBoi 0amaHC KOHBEKTUBHOM CYITHIKA

5. OcHOBHBIE MapaMeTpbl BIAXHOIO BO3AyXa. BeIBecTn pacueTHOe ypaBHEHHE B3auMO-
CBSI3M OTHOCUTEIHHOM BIaKHOCTH U BJIArocoJepKaHus Bo3ayxa

6. Cymmika “kunsuiero cios’”. Y CTpoicTBO, IPUHIMIT Pa0OTHI
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7. Kuneruxka cymxku. CKOpoCcTb CyIIKH B IIEPBOM U BTOpoM Iepuogax. dusnueckue oc-
HOBBI JiefieHus Ha ctaguu. PakTopbl, BIUSAIONIUME HA CKOPOCTh KOHBEKTUBHOM CYIIKH.

8. PacnbumrenbHas cymumiaka. Y CTpOMCTBO, MPUHIHI PaOOTHI

9. CnenuaibHbIe BUBI CYIIKH.

10. PaBHOBecue mpu cymike. J[BroKymias cwia mporecca cymku. @opMbl CBSI3U BIIarH C
MaTepuaIoM.

11. M306paxkeHne OCHOBHBIX IMpoleccoB Ha |-X quarpamme (HarpeB, OXJIKJICHUE, CYIIKA,
CMeEIlIeHHE TTOTOKOB).

12. bapabannas cymmuika. Y CTpOHCTBO M IPUHLUI pabOTHI.

13. KoHcTpyKuMM KOHTAKTHBIX CYHIHIIOK.

14. Kuneruka npouecca cymku. KuHeTnueckue KpyUBbIE CYIIKH.

15. Teopernyeckas W JeUCTBUTENbHAs Cymwika. [locTpoeHue JIUHUM JEHCTBUTEIHLHOMN
CyLIWIKH Ha |-X tuarpamme.

Bomnpockl, BBIHOCMMBbIE HA 3a1UTY OTYETHBIX MATEPHUAJIOB K J1a00PATOPHOIi / IpaKTHye-
CKOii padore (TeKylIHil KOHTPOJIb)
Jlabopamopnan paooma - Hccnedosanue KUuHEMUKU CYUWIKU 6 KOHGEKMUBHOU CYUIUIKe

Kaxkoit TexHOI0THnYeCKUii MPOIECC HA3bIBAIOT CYIIKOM?

Yro saBiseTcs ABUKYLIEH CUIION ITpoLecca CyLIKU?

UTo Ha3bIBatOT CKOPOCTHIO CYIIKH?

UYem onpenensercs CKOPOCTh CYLIKU B IIEPBOM IepHoze?

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 KOHBEKTUBHOM 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 quarpammoint 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 ¢usnueckuit cmpici noHATHS «reriaoBoit KIIJI cymmmkn»?

g E

~

IIpumep TeMaTHKH KypPCOBBIX padoT (IIPOMEKYTOYHbIN KOHTPOJIb)

. I[IpoexTrpoBanne peKTU(UKAIIIOHHBIX YCTAaHOBOK.
. [IpoekTupoBaHue BHITAPHBIX YCTaHOBOK.

. I[IpoexTrpoBanue aOCOPOLIMOHHBIX YCTAHOBOK.

. [IpoexktupoBanue 6apabaHHBIX CYIIUJIOK.

. [IpoexTrpoBaHrEe MTHEBMATUUECKOM TPYObI-CYIINIKH.
. [IpoexTupoBanue a’dpoPOHTAaHHOHN CYITUIIKH.

. IIpoexktupoBanue cymmnnku KC.

. [IpoekTupoBaHue pacbUIUTENbHBIX CYIIHIIOK.

. IIpoekTnpoBaHye HIUIMHAPUUECKUX CYIIHIIOK.
10.ITpoextupoBanue GUIbTPOBAIBHBIX YCTAHOBOK.
11.Pacuer nonorpesareneil Bo3ayxa.

O 00 1N DN K W~

Bonpocsl, BBIHOCHMBIE Ha 3aIMTY KYPCOBBIX Pa00T (IIPOMEKYTOYHbIN KOHTPOJIb)
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1. OcHoBHBIEC U BCIOMOTaTEIbHBIE aNllapaThl MpeAIaraeMoil TEXHOJIOTUYECKOH CXEMBI.

2. JIBmxymasi cujga OCHOBHBIX M BCIIOMOTATEIbHBIX MPOIECCOB COTIACHO TEXHOJIOTHUYE-
CKOH CXeMe.

3. Tlopsnok pacuera OCHOBHBIX almapaToB.

4. JIOoCTOMHCTBA ¥ HEIOCTAaTKH OCHOBHBIX aIlIapaToB.

5. [lpuHuun geiicTBUs OCHOBHBIX arlapaTosB.

6. IlpuHnunuanbHas cxemMa PEeKTHPHUKAUOHHON YyCTaHOBKH. (DYHKIMOHAIbHOE IeH-
CTBUE OCHOBHBIX 3JIEMEHTOB.

7. MarepuanbHblii O0anaHc abcopOuu. YpaBHEHHE paboued JUHUU IS MPSMOTOKA U
IIPOTUBOTOKA.

8. Uwucio enuHUI] IepeHoca U METO/IbI €ro ONpeAeTICHUsI.

9. Brmapnble anmapatsl ¢ €CTECTBEHHON LUPKYIIALNCH.

10. Bsinmapsble anmapaTsl ¢ IPUHYAUTEIBHON UPKYIISIUCH.

11. IIneHouHBIE BhIIApHBIE aIaparsl.

7.4. CooTBeTCTBHE LIKAJIbI OLIEHOK U YPOBHE c)opMHUPOBAHHBIX KOMIIETEHIHIi

YpoBeHs chopmu-
POBaHHBIX KOMIIE- Ornenka [Tosscuenust
TEHLNI

TeopeTnueckoe coaepkaHnue Kypca OCBOSHO MOJHOCTHIO,
BCE MpPEIyCMOTPEHHBIE MpOorpaMMoil oOydyeHus ydeOHbIe 3ajia-
HUSI BBITIOJTHEHBI.

OO0OyyJaroIuicss JEMOHCTPUPYET CIIOCOOHOCTh aHAJIN3H-
pOBaTh TEXHOJOIMYECKHE TMPOILECCH U PEKUMBI PabOThI JIeH-
CTBYIOIIMX TIPOU3BOJICTB; OIPEJCIATh XapaKTep JBUKCHHUSI
JKUJIKOCTEH W Tra3oB; OCHOBHBIC XapaKTEPUCTHKH MPOIECCOB
TEIJIO- U Maccolepe/ayn; Ha BHICOKOM YPOBHE BIIAJICET METO-
JAMH KOHCTPYKTOPCKO-TEXHOJOIMYECKOTO aHaiu3a 3Ko0Hno3a-
HIUTHOTO 000PYZOBaHMS MPOU3BOJICTBA C YUETOM PAIMOHATIHLHO-
IO UCIIOJIb30BAHUA NPUPOAHBIX PECYPCOB U MUHUMHU3ALUUA BO3-
JICCTBUA Ha OKPYXAIOUIYIO Cpeay.

Bricokuii OTIIMYHO

TeopeTtrdeckoe colepiKaHie Kypca OCBOCHO MOJHOCTHIO,
BCE MPEAYyCMOTPEHHbIE MPOrpaMMoii 00y4eHHs yueOHbICe 3aja-
HHS BBITIOJIHEHBI C HE3HAYUTEIILHBIMU 3aMEUYaHUSIMH.

OOyyaromuiics cnocoO0eH aHAIM3UPOBATh TEXHOJIOTHYE-
CKHE MPOLIECCHI H PEKUMBI pabOThI ACHCTBYIOLIMX MPOM3BO/ICTB,
bazoBbIii Xopouio MPOBOJUTH OOOCHOBaHHKIH BBHIOOD anmapaTypbl s KOHKPETHO-
ro XHMHKO-TEXHOJIOTMYECKOrO Ipolecca, BIaJeeT MeTOoJaMu
KOHCTPYKTOPCKO-TEXHOJIOTMYECKOT0 aHaJIN3a SKOOM03aIUTHOTO
000pyZ0BaHMsl TPOM3BOJCTBA C YYETOM pAIMOHAIBHOIO HC-
MOJIb30BAHUS TIPHUPOIHBIX PECYPCOB M MUHHMH3AIUHU BO3/ICH-
CTBUSI HA OKPYXKAIOILYIO Cpesy

TeopeTnueckoe conep)kaHHE Kypca OCBOSHO YacTHYHO,
OOJIBITMHCTBO MPEyCMOTPEHHBIX NPOrpaMMoi oOyueHHs yueo-
HBIX 33JJaHAW BBITIOIHEHO, B HUX UMEIOTCS OIIMOKH.

OOyuaromuiicsi MOXXET TOJ] PYKOBOJICTBOM aHAJIU3UPO-
VY IOBIETBO- | BaTh TEXHOJIOTHYECKHE MPOIECCH M PEKUMBI PAabOTHI JICHCTBY-

PUTENBEHO FOIUX TPOM3BOJCTB, HMCIIOIB30BAaTh METOMBI KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOr0 aHaju3a 3KOOMO3alIUTHOTO 000pYIOBAHUS
MIPOU3BOACTBA C YYETOM palMOHAIBHOIO HCIIOJIB30BAHUS MpPH-
POJIHBIX PECYPCOB M MUHUMH3AIMH BO3JIEHCTBHUS Ha OKpYKaro-
LIYIO Cpefy.

IToporossiii
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VYposeHns chopmu-
POBaHHBIX KOMITE- Omnenka [MosicHeHus
TEHIUH

TeopeTrnueckoe conepskaHne Kypca HE OCBOECHO, OOJb-
IIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMON OO0ydeHHs y4eOHBIX
3a7aHni MO0 HE BBIOTHEHBL, TH00 COAepPIKaT IpyOble OMUOKM;
JIOTIOJTHUTENbHAS CaMOCTOsITeNIbHAsE paboTa Hall MaTepuaioM He
IpHUBEa K KAKOMY-THOO 3HAYUTEIIFHOMY TOBBIIICHHIO Ka4eCTBa
BBITIOJTHEHUS YIEOHBIX 3aJaHuUH.

OOyuaromuiicss He CocOOeH aHaJIM3UPOBATh TEXHOJOTH-
YEeCKHE IPOIECCHl M PEKUMBI pabOThl AEHCTBYIOMINX IPOM3-
BOJICTB, HE yMeEeT HCIOIb30BaTh METOABl KOHCTPYKTOPCKO-
TEXHOJIOTHUECKOT0 aHajJIM3a 3KOOMO3aIUTHOrO 000pYyIOBaHUS
IPOU3BOJCTBA C yYETOM DAIlMOHAIBHOTO HCIIOIB30BAHMS TIPH-
POIHBIX PECYPCOB M MHHHMH3AILMH BO3JICHCTBH Ha OKPY’Karo-
IIYIO Cpeay.

Heynosne-
TBOPUTEIBHO

Huskuit

8. Metoauyeckue ykazaHus 1JIsl CAMOCTOSITEIbHON padoThl 00y4arouxcst

CamocTtosTenpHas padoTa CIIOCOOCTBYET 3aKpPEIUICHHIO HABBIKOB PAa0OTHI ¢ y4eOHOU H
HAY4YHOH JMTepaTypoil, OCMBICIIEHUIO U 3aKPEIJICHUIO TEOPETUYECKOI0 MaTepHuala 1Mo yMEHUIO
apryMEHTHPOBAHO TIpenjaraTb SKOJOTHYECKH Oe30IMacHble TEXHOJOTHH, BKIOYass 0OOCHOBaH-
HbI BBIOOP METOZa M anmnapaTypHoOro o(opMIIEHUS TEXHOJIOTMYECKOTo Ipolecca, M03BOJISO-
[I1€ MaKCHUMaJIbHO MUHUMU3UPOBATh HEATUBHOE AHTPOIIOI€HHOE BO3JIEHCTBUS PA3JIMYHBIX HC-
TOYHHUKOB 3arps3HEHUs aTMOC(ephl Ha BO3YLIHbII OacceiH.

CamocTosTenbHast padoTa BBIIOIHIETCS BO BHEAYIUTOPHOE (ayAUTOPHOE) BpeMs 110 3aj]a-
HUIO ¥ NP METOJUYECKOM PYKOBOJICTBE MpENojAaBarelis, HO 63 ero HermocpeICTBEHHOro yda-
cTUs (TP YaCTUYHOM HEMOCPEICTBEHHOM YYacTHM IPENoJaBaTelis, OCTABJSAIOIIEM BEIYILYHO
pOJIb B KOHTPOJIE 3a pabOTOH CTYJEHTOB).

Dopmbl camocmosmenvHou pabomul 6aKanaBpoB pazHOo0Opa3Hbl. OHHM BKIIOYAIOT B CE05:

— 3HAaKOMCTBO C M3y4Y€HHME U CHUCTEMAaTH3alMi0 O(UIHAIBHBIX FOCYIAapCTBEHHBIX JIOKY-
MEHTOB: 3aKOHOB, IIOCTaHOBJICHUH, YKa30B, HOPMaTUBHO-UHCTPYKIIMOHHBIX M CIIPABOYHBIX Ma-
TEPUAJIOB C MCIOJNb30BaHUEM HH(OPMAIMOHHO-TIOMCKOBBIX cucteM «KoHcynbrant Ilnrocy,
«["apanTt», rnobanbHO cetn «HTEpHET»

— H3yueHHe y4eOHO, HaydHOW 1 METOANYECKON JINTepaTyphl, MaTEpHaAIOB IEPUOANYECKUX
U3/1aHUH C TPUBJICYEHUEM JIEKTPOHHBIX CPE/ICTB OPUIIMATBHOM, CTATUCTUYECKOH, TIEPUOIMUECKON 1
Hay4YHOU MH(OpMAIIH;

B npouecce n3yuenus nucuuminHel «lIpoueccel U annapatbl XUMHYECKON TEXHOJIOTHN»
OCHOBHBIMU BUOAMU CAMOCMOAMENbHOU pabombl SIBISIFOTCS:

— MOJrOTOBKA K ayJJUTOPHBIM 3aHATUAM (JIEKIIMAM, IPAKTUYECKUM U JJaOOPaTOPHBIM 3a-
HSATHSIM) ¥ BBITIOJIHEHUE COOTBETCTBYIOIINX 3a/1aHHIH;

— caMocTosTeNbHas paboTa Ha/l OT/EIbHBIMU TEMaMH Y4€OHOM TUCIUIUIMHBI B COOTBET-
CTBUU C Y4€OHO-TEMaTHUYECKUM ILJIAHOM;

— BBIIIOJIHEHUE TECTOBBIX 33JaHU;

— TOATOTOBKA K 3a4€Ty C OLIEHKOM, JK3aMEHY.

CamocTosTeIbHOE BBIIOIHEHUE MeCcmogblx 3a0anuii IO BCEM paszienaM JUCHUILTHHBI chop-
MHUPOBaHO B GoHe o1ieHOuHBIX cpencTB (POC).

JlaHHBIE TECTHI MOT'YT UCIIOJIB30BaThCS:

— OaxasiaBpaMu MpHU NOJITOTOBKE K SK3aMEHY B (popMe CaMOIIPOBEPKU 3HAHUM;

—  TperoAaBaTeNsMU i MPOBEPKH 3HAHUH B KauyecTBE ()OPMBI MPOMEKYTOYHOTO KOH-
TPOJIA Ha Ja0OPATOPHBIX U JIEKIIMOHHBIX 3aHATHUSX;

- JJId TIPOBEPKU OCTATOYHBIX 3HAHUM 6aKaJ'IaBp0B, HU3YUUBIINX JaHHBIN KypcC.
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TecToBbIC 3a1aHKs paCCUUTAHBI HA CAMOCTOSITETIbHYIO Pa0OTy 0€3 MCIOIb30BaHHs BCIIOMO-
raTeNbHBIX MaTeprUasioB. TO €CTh MPH WX BHITOJHEHUH HE CIIEAYET MOJIb30BAThCsl YICOHOW U IPYTH-
MU BHIAMU JIATEPATyphL. J{J1s BEITOIHEHUST TECTOBOTO 33IaHus, TIPEXKIIE BCETO, CICAYET BHUMATEb-
HO TPOYMTATh MOCTaBJICHHBIA Borpoc. [lociie 03HaKOMIIEHHSI ¢ BOIIPOCOM CIIEAYET MPHUCTYIATh K
MPOUYTEHUIO TPETaraeMbIX BapuaHTOB O0TBeTa. HeoOX0iMOo MpounTaTh BCE BAPUAHTHI U B KAYECTBE
OTBETa cleayeT BhIOpaTh uHAEKC (OyKBEHHOE 0003HAYEHHE), COOTBETCTBYIOIINN MPABUILHOMY OT-
BeTy. Ha BhINIONTHEHHE TecTa OTBOMUTCS OrpaHndeHHOe BpeMst. OHO MOXKET BaphbHPOBATHCS B 3aBU-
CHMOCTH OT YPOBHSI TECTUPYEMBIX, CJIOKHOCTH M 00beMa TecTa. Kak rmpaBuito, BpeMsl BBIIOJHEHUS
TECTOBOTO 3a/IaHus orpeensercs u3 pacuera 120 cexyna Ha oauH Borpoc. Conep:kaHue TeCTOB 110
JHMCIMIUTMHE OPHEHTUPOBAHO Ha MOJOTOBKY OaKajlaBpoOB IO OCHOBHBIM BOIPOCaM Kypca. Y POBEHb
BBIIIOJIHEHHUS TECTA MO3BOJISIET MPENOIABATENSIM CYIUTh O XOJIe CAMOCTOATENIbHOM paboThl OaKasaB-
POB B MEKCECCHOHHBIH IEPUOJI 1 O CTEIICHH UX MOJI'OTOBKH K 3a4€Ty C OI[CHKOM, SK3aMEHY.

Iloocomoeka k npaxmuueckum pabomam.

BeImonHeHne WHANBUYATBHON MPAKTUYECKOH PaOOTHI SBISIETCS YACThIO CAMOCTOSITEIb-
HOH paloThl 00yYAIOLIErocs U MpeycMaTpUBaeT MHANBUIYAIbHYIO pabOTy CTYJIEHTOB C yueO-
HOMW, TEXHHYECKOW U CIIPABOYHOM JTUTEPATYPOii IO COOTBETCTBYIOIIUM pa3jieliaM Kypca.

[lenpro TPaKTHYECKUX 3aHITHIA SBIISETCS 3aKpPEIUICHWE MPAKTHYECKUX HABBIKOB, TOJY-
YEHHBIX Ha JICKIIMOHHBIX 3aHSATHSX, HAIIPABJICHHBIX Ha ONPEICICHUE OCHOBHBIX XapaKTEPHUCTUK
TEXHOJIOTHYECKOT0 00OpYyIOBaHUs, BKJIIOYAs OINPEICICHHE OCHOBHBIX Ta0apHTHBIX pa3MepoB
amrmapara, ero rHJIpaBIM4eCcKOro COMPOTUBICHUS, 3)()EKTUBHOCTH OYHCTKH.

CTyIeHT BBHIMONHICT HHANBUIYAIBHOE 3aJaHHE 110 BAPUAHTY.

PykoBoauTenp W3 yucia mpenojaBarenei kKadeapbl OCYIIECTBISIET TEKYIIee PYKOBOJI-
CTBO, KOTOPOE BKJIIOYACT: CHCTEMATHYECKHE KOHCYIBTAIUHU C IIEJbI0 OKa3aHWs OpraHW3aluOH-
HOW M HAYYHO-METOJIMYECKOM TTOMOIIM CTYACHTY; KOHTPOJIb HaJl BHIIOJHEHUEM PabOThI B yCTa-
HOBJICHHBIC CPOKH; IIPOBEPKY COJIEPIKaHUS U 0POPMIICHUS 3aBEPIIICHHON paOOTHI.

[IpakTuyeckass paboTa BBIOJIHICTCS OOYYAIOIIMMCS CAMOCTOSTENILHO M JIOJDKHA OBITh
IpeCcTaBIeHa K IPOBEPKE MPEIoIaBaTelio 10 Hayalla 9K3aMEeHAIMOHHOW CECCHH.

CTyneHThl, HE BBHITIONHUBIINE MTPAKTHUYECKHE PadOTHI, K cade (3adera) SK3aMeHa He J0-
myckaroTcs. PaboTa momkHA OBITH aKKypaTHO oopmileHa B TIEYaTHOM HJIM MUCHMEHHOM BHJIE,
yIoOHa JUIsS IPOBEPKU U XPAaHEHHUSI.

9. Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3YEeMbIX IIPH OCYIECTBJICHUHU 00pa-
30BaTeJILHOIO Npouecca Mo JUCHHUILIHHE

JIist yCTEIIHOTO OBJIAJCHUS TUCIUILTMHON HCIOIB3YIOTCS CIIEAyoNre HHpOpMaIu-
OHHBIC TEXHOJIOTUH O0YUCHHUS:

* [pd TPOBEICHUH JIEKIMH HCIONB3YIOTCS MPE3CHTAlMH Marepuaia B TPOrpaMmme
Microsoft Office (PowerPoint), Bbixonq Ha mpodeccHoHambHBIE CaWThI, HCIOIb30BAHUE
BHUJICOMATEPHAIIOB PA3JIMIHBIX HHTEPHET-PECYPCOB.

* 1a0bopaToOpHbIC 3aHATHS MO AUCIUIUIMHE MPOBOIITCS B CICIHATU3HPOBAHHON
yueOHOM ayIUTOPHUH.

JlabGoparopHbie 3aHATHS 10 MUCLUILIMHE MPOBOASATCS C HCIOJIb30BAHUEM Pa3IMIHOTO
nabopaTOpHOTO 000PY/IOBaHUS, a TaKXKe Ha JIAOOPATOPHBIX CTEHIaX-ycTaHOBKax. Ha 3aHsTum
00yJaronrecs: U3y4aroT (U3UKO-XUMHUYECKYIO CYIIHOCTh TEXHOJIOTMYECKHX IPOIECCOB, KOH-
CTPYKIIMH M TEXHUKY OOCITYKUBaHWs XMMHUYCCKOW armaparypbl, ONMPEAENISIOT ee BaKHEHIme
XapaKTePUCTHKHU, OTPEACIAIOT (PAKTOPBI, BIHUSIONINE HA TPOU3BOIUTEIILHOCTh U 3KOHOMHUYHOCTh
YCTaHOBOK. TakyKe CTYAEHTHI 3HAKOMATCSA C KOHTPOJIBHO-U3MEPUTEIBHBIMU TIPHOOPAMH, METO-
JIMKOM U3MEpeHUsi 1 00pabOTKOM Pe3ynbTaTOB H3MEPEHHUs, IPHOOPETAIOT HABBIKA HAYYHOTO HC-
CIICTOBAHUSL.

Ha mpakTuueckux 3aHATHSX CTYICHTHI OTPadaThIBAI0 HABBIKK OOOCHOBAHHOI'O BHIOOpA
TEXHOJIOTHIECKOTO 000PYIOBAHHSI, OMPEICIICHHsT €r0 OCHOBHBIX Ia0apPUTHBIX Pa3MEPOB M TEX-
HUYECKUX XapaKTEPUCTHK.
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B mpomecce wu3yueHHS AWCHMIUIUHBI YYEOHBIMH IICNISIMU  SIBJISIFOTCSI TIEPBHYHOE
BOCIIpUATHE Yy4eOHON HWH(OpMAIMM O TEOPETUYECKUX OCHOBAX W NPHHIMIAX paboThl ¢
JOKyMEHTaMHu (KapThl, IUTAHBI, CXEMBbI, PErJiaMEHThI), €€ YCBOCHHE, 3allOMUHAHHE, a TaKKe
CTPYKTYpUPOBAaHHME TOJNYYEHHBIX 3HAHUM W  pa3BUTHE HUHTEIUICKTYyaJbHBIX  YMEHUH,
OPUEHTHUPOBAHHBIX Ha CHOCOOBI IESATENBHOCTH DPENpOAYKTHBHOTO Xapakrepa. llocpeactBom
MCIIOJIb30BAaHUS 3TUX MHTEIJICKTYyaJbHBIX YMEHUH NOCTUTAIOTCS y3HABaHUE paHee YCBOCHHOIO
MaTepuaia B HOBBIX CUTYaIUsX, IPUMEHEHHE a0CTPAKTHOTO 3HAHUS B KOHKPETHBIX CUTYaIUsX.

Jlisa oCTHKEeHHsI STUX LeJeld UCTOIB3YIOTCS B OCHOBHOM TPaJUIIMOHHbIE HH(OPMATHB-
HO-Pa3BHBAIOIIME TEXHOJIOTUU OOYYEHHUS C YUYETOM DPA3IMYHOTO COUETAHMS MACCUBHBIX (OpM
(Jlexkuus, 1abopaTopHOE 3aHATHE, KOHCYJIbTAIUs, CAMOCTOSITENIbHAS paboTa) U PErpOTyKTUBHBIX
METOJIOB O00ydeHUs1 (TIOBECTBOBATEIIBHOE M3JIOKEHUE Yy4eOHOU MHpOpMaIuu, OObSICHHTEIBHO-
WUTIOCTPATUBHOE M3JI0KEHHE) U JTAOOPATOPHO-MIPAKTUUECKUX METOJ0B 00yueHus (BBIIOJIHEHUE
pacueTHo-TpadUUeCKUX padoT, pacyeT XUMUIECKOT0 000pyI0BaHus).

YHuBepcurer obecrieueH HEOOXOAMMBIM KOMILJIEKTOM JIMIIEH3MOHHOTO MPOrPAMMHOIO
obecrieueHus:

® CeMeiCTBO KOMMEPUYECKUX OIEpaIMOHHBIX crucTeM cemeiicTBa Microsoft Windows;

e o¢ucHbI maket npuwioxkennit Microsoft Office;

e TporpaMMHasi CHCTeMa il OOHAPY)KCHUSI TEKCTOBBIX 3aMMCTBOBAHUN B YYCOHBIX U
Hay4HbIX pabotax «AHTuIaruar.BY3y;

L] ,I[Byx- nu TpéXMepHaH CUCTCMAa ABTOMATHU3HWPOBAHHOI'O IIPOCKTHPOBAHUA U UYCPUCHUA
AUutoCAD.

10. Onucanne MaTepuAJIbHO-TEXHUYECKOM 0a3bl, HEO0X0AMMOM VI OCYyLIeCTBJICHUs 00pa-
30BaTEJIbHOIO MPoIecca Mo JUCHUIINHE

Peanuszanus yueGHOro npoiecca OCyIEeCcTBISIETCS B CIIEHUANBHBIX YUYEOHBIX ayJUTOPHUSIX
YHHUBEpCHUTETA JUIsl IPOBEJCHUS 3aHATUH JIGKIMOHHOTO TUIA, Ja00paTOPHBIX 3aHATHH, IpyIIo-
BbIX M HMHIUBUAYAIbHBIX KOHCYJIbTAIIMM, TEKYLIETO KOHTPOJS U MPOMEKYTOUHOM aTTeCTallUU.
Bce ayauropun yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON MeOeNbl0o U TEeXHUYECKUMHU CPEACTBa-
MU OOy4YeHMs, CIAyXaIllUMM Ul MpeacTaBiIeHus] yueOHoW mH(popManuu OOJBIION ayIuTOpHUU.
[Tpu HeoOXxoaMMOCTH OOyYaroIIUMCs MpeUIaraloTcs Habopbl AEMOHCTPALMOHHOTO 000pY10Ba-
HUS ¥ y4eOHO-HaIJISIHBIX TOCOOMi, oOecreurBarofie TeMaTHYeCKHE NLTIOCTPALIH.

CamocrosTenbHas paboTa 00y4JaroIMXCsl BBIOIHAETCS B CIIEIMATU3UPOBAHHON ayAUTO-
puu, KoTopas obopyaoBaHa y4yeOHOM MeOenbio, KOMIBIOTEPHONM TEXHUKOM C BO3MOXHOCTBIO
HNOJKII0UeHUs K ceTH «HTepHeT» U o0ecrnieyeHreM JOCTYIa B 3IEKTPOHHYIO HH(POPMAILMOHHO-
obpazoBarenbhyto cpeny YIJITY.

Ectb nmomenienue Ui XpaHeHUsI U MPo(UIAKTUYECKOT0 00CTy)KUBaHUsI y4eOHOro 000-
pyZlOBaHUS.

TpeGoBanus K ayAUTOPUAM
HaumenoBanme CIICIUaJIbHBIX HOMCIIIGHI/Iﬁ OCHaIlIeHHOCTI: CIICIIUAJIbHBIX HOMeIlIeHI/Iﬁ
nu HOMGIlIeHI/Iﬁ JJIA CaMOCTOSTEIbHOMN pa60T1,1 n HOMGIIIGHI/Iﬁ JUJIA CaMOCTOSTEIIFHOMN pa6OTBI

[Tomemienue s JNEeKIMOHHBIX 3aHA- | CTONBI U CTYNbs; paboyee MecTO, OCHAIIEHO KOMIIb-
TUH, TPYNIOBBIX M WHIUBUAYATBHBIX | IOTEPOM C BBIXOJOM B CeThb VHTEpPHET U DIIEKTPOH-
KOHCYJbTAIIUH, TEKYIIEH U MPOMEXY- | Hyl0 HHOOPMAIMOHHYIO 00pa3oBaTEIbHYIO Cpeny, a
TOYHOM aTTeCTAIlHH. TaKXKe: DKPaH, IPOEKTOP,

VYuebnas nmaboparopusi «JlabopaTopusi mporeccoB u
anmnapaToB XMMHYECKON TEXHOJIOTUWY», OCHAIllEHHAs
71a00PaTOPHBIMU CTOJIAMHU U CTYJBSMHU, CIEAYIOLUIUM
000py/IOBaHUEM: YCTAaHOBKA MO U3MEPEHHIO COIPO-
TUBJICHUH TPYOOIPOBOAOB, YCTaHOBKA MO (UIBTPO-
BaHHIO, YCTAHOBKA IO OTCTaMBAHHIO, YCTAaHOBKA TIO
TUAPOAMHAMUKE KOJIOHH, YCTAHOBKA MO abcopOIuw,

[Tomemenue nmst 1abOpaTOPHBIX 3aHS-
TUHA
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HanmeHoBaHue crieluaJbHBIX MOMEIIECHUH
¥ IOMEIIEHUH JIJIS1 CAMOCTOSITEILHOM PabOTHI

OCHAaIIIEHHOCTD CITEIUAJIbHBIX MOMEIEHNI
Y IOMETECHUH ISl CAMOCTOSTEIBHON pabOThI

YCTAaHOBKa JIA U3Y4YCHUA paGOTbI OUKJIIOHA U KHIIA-
ero CJjos, YCTaHOBKa IJId HM3YYCHHSA KHHCTHUKH
CYIIKH, YCTAaHOBKa IJid OHNPCACICHUA ACIIPECCUMN,
YCTaHOBKa JId HM3Y4YCHHUA IIPOLCCCa TeHJ'IOO6MeHa,
BCChI Ha60paTOpHBI€ TCEXHUYCCKUEC, BEChI aHAJIUTHUYC-
CKHEC.

[Tomenienue sl MPaKTUYECKUX 3aHs-
THH

Crombl, CTYNbBS, 9KpaH, MapKepHas JI0cKa, paboune
MeCTa CTYJICHTOB, OCHAIICHBl KOMITHIOTEPAMHU C BbI-
X0JIOM B ceTh VIHTepHET u 3JeKTPOHHYI0 WH(pOpMa-
LIUOHHYIO 00Pa30BATEIBHYIO CPEAY

I[Tomemenuss a1 CaMOCTOSTEILHOU
paboThI

Crombl, CTyNbs, dKpaH, mpoekTop. Paboume mecra
CTYACHTOB, OCHAIIICHBI KOMIIBIOTCPAMU C BBIXOJIOM B
cerb MIHTEpHET M 3JIEKTPOHHYI0 WH(POPMAIUOHHYIO
00pa3oBaTENbHYIO CPENY.

[Tomenienue it XpaHeHUs U npodu-
JAKTUYIECKOTO OOCITYy)KHBaHUS y4eOHO-
ro 000pYAOBaHUS

PacxonHble MaTepuansl A pEMOHTa U 0OCITyXKHUBa-
HUS TEXHUKHU. MecTa JUisl XpaHeHHUs 000pyA0BaHUS
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