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1. llepevyeHb MIAHUPYEMBIX Pe3yJLTATOB O0y4YeHHsI MO JUCHHMILUINHE, COOTHECEHHBIX C IUIAHUPYEMBIMHU
pe3yJibTaTaMH 0CBOEHHUsI 00pa3oBaTeJIbHON MPOrpaMMbl 6aKajiaBpuara.

Pabouast nporpamma o aucuumianHe «IIporeccsl 1 ammapaTbl XMMUYECKOW TEXHOJIOTUIY SBISETCS COCTaBHON
YacThI0O OCHOBHOMW INpodeccroHanbHol o0pa3oBatenbHoii nporpammsl (OITOIT) akanemuueckoro 6akanaBpuara « XuMu-
YecKasi TEXHOJIOTHSI IPUPOJHBIX SHEPrOHOCUTENICH U YITIEPOIHBIX MaTepHaioBy» U «TeXHOJOTHS ANEKTPOXUMHYECKOTO
MIPOU3BOJICTBAY, pa3paboranHoi B coorBeTcTBHU ¢ PI'OC BO mo Hampaenenuto moarotosku 18.03.01 Xummueckas Tex-
HoJjiorusl (YpOBEeHb OakalaBpuara), yTBep KICHHBIM NpukazoM MuHoOpuayku Poccun ot 11.08.2016 r. Ne 1005.

Leabio ocBOeHMsT AMCUMIINHBI SBJISETCS MOJArOTOBKA JUIUIOMUPOBAHHBIX 0aKaIaBPOB, CIOCOOHBIX TOHUMATh
MEXaHU3MBI OCHOBHBIX IIPOIECCOB XUMUIECKON TEXHOJIOTHH, OOIIIe MPUHIIUIBI NX MAaTeMaTHUECKOTO OTIHCAHUS, pacye-
Ta, POCKTUPOBAHMUS W WCIIONB30BAaHUE ITONyYSHHBIX 3HAHUHM JUIA PEUICHHS MPAKTHICCKUX 3a4ad IPH SKCIDTyaTalluu

000pyIOBaHUA XUMUYECKUX IIPOU3BOJICTB.

OcHOBHBIE 32/12a4H OCBOEHUS Y4eOHOH AMCHMIIMHBI pacupeeleHbl MexX Iy IBYMS MOIYJLSIMHU, H3y4aeMbIMU
B 6-M H 7-M CEMeCTpax COOTBETCTBEHHO.

3agauu moayas 1 (6 cemectp): u3yunTh HUIMIECKYIO CYIIHOCT W OCHOBBI aHAJIN3a MPOIECCOB, OCHOBHBIE MO~
HATHS W TOAXOABI K pacdeTy IMPOIECCOB U ammapaToB, BHIPA0OTATh OOMIMH €AMHBIN MOAXOA K MU3YYEHHUIO PA3IUYHBIX
MIPOLIECCOB, NOHSTH METOJ] CHCTEMHOTO aHAJIN3a MTPOIIECCOB M METO/IbI pacyeTa IPOIIECCOB U alapaToB.

3agaun monyas 2 (7ceMecTp): OBIaACTh HCOOXOMMBIMU 3HAHUSAMH M YMEHHUSIMH JUTSL PAcueTa OCHOBHBIX IMPO-
IECCOB U TUIIOBBIX allmnmapaToB XUMHWUYCCKUX MPOU3BOJACTB; NPUMCHATH MOJTYUCHHBIC 3HAHUA [JIsI PECIICHUSA KOHKPETHBIX
3aJa4 KaK Ha CTaaudX MPOCKTUPOBAHUS, TaK U IMPHU SKCILTTyaTallu TCXHOJIOT'MYECKOTo 060py[[013aH1/1;1.

Koabr Conep:xanue IlepeyueHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO TUCHUTIIUHE
KOMIIETEeH- KOMIIeTeHIU I
10707
OIIK-1 CriocoOHOCTE W TOTOB- | 3HATh: OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX TUCIUILINH,
HOCTH WCIIONIB30BaTh | YMETh: OOOCHOBBIBATH NPUHATHE KOHKPETHOTO TEXHHYECKOTO DPEIICHUS,
OCHOBHBIE 3aKOHBI €CT€- | OMMPAsCh Ha 3aKOHBI ECTECTBEHHOHAYYHBIX AUCLUIUINH;
CTBCHHOHAyYHBIX  Jauc- | Bragers: meromamm aHamm3a 3()()EKTUBHOCTH pabOTHI MPOW3BOIACTB C
UIUTHH B MPO(ECCHo- | HCMOIh30BAHUEM OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JTUCIUILIINH
HaJIbHOM €S TeIbHOCTU
TIK-1 CnocoOHOCTh W TOTOB- | 3HAaTh: THUIOBLIE MPOLECCHl XUMUYECKOW TEXHOJOTHUHU; OCHOBHBIE THUIIBI U
HOCTh OCYUIIECTBJIATh | KOHCTPYKIIMU OOOPYIOBAHMS JJisl MPOBEIEHUSI MPOLIECCOB; B3aHMMOCBS3H
TEXHOJIOTHUECKHI TMpO- | MaTepUabHBIX M HEPTeTUYECKUX MOTOKOB B TEXHOJOTHMYECKUX IMPOIEC-
1IECC B COOTBETCTBUH C | Cax;
pEerJaMeHTOM M HCTONb- | YMETh: JKCIUIyaTHPOBaTh HOBBIE TEXHOJOTHYECKHE CXEMBI B COOTBET-
30BaTh TEXHUYECKHE | CTBUM C PETVIaMEHTOM; aHAIU3UPOBATH PEKUMBI pabOThl OCHOBHOTO TEX-
CpencTBa JUIs M3MEpPEHHSI | HOJIOTHUECKOTro 000pynoBaHUs; pa3pabaThIBaTh MPOSKTHO-CMETHYIO HO-
OCHOBHBIX  MapaMETPOB | KYMEHTALMIO;
TEXHOJIOTMYECKOro Mnpo- | Biagers: MeTogaMu_u3aMepeHusi OCHOBHBIX NapaMeTpOB TEXHOJIOIMUYECKO-
Lecca, CBOMCTB CBIpbSl U | I'O MPOLIECCA, CBOMCTB ChIPbsS U MPOLYyKLUU
MPOYKIMH
I1K-9 CrocoOHOCTh  aHAM3H- | 3HATh: YCTPOMCTBO, MPHUHIUI pabOThl U OCHOBHBIC pabo4yhe XapaKTepH-
poBath TEXHUYECKYIO | CTHKH JUIsS MPO(eCCHOHATBHON 3KCIUTyaTallud U MOA00pa anmnapaToB XH-
JIOKyMEHTAIIMI0, TOJ0U- | MHYECKON TeXHOJIOTHH,
paTb o0opynoBaHue, | YMeTb: 00CIyKHBaTh, BBIOMpPATh HEOOXOIMMBIN CTaHAAPTHBIM THUIIOpa3-
TOTOBUTh  3afBKH  Ha | Mep 000pyAOBaHMUs, TOTOBUTH 3asBKH HA MPUOOPETEHHE U PEMOHT 000py-
nproOpeTeHne U PEeMOHT | TOBAaHUS,
obopynoBanus BuaneTs: HaBblkaMu TMPO(HECCHOHATHLHOW IKCITyaTalliy anmnapaToB XU-
MHYECKON TEXHOJIOTHH
IIK-21 T'otoBHOCTH pa3pabaThl- | 3HATH: THUIOBBIC MPOLECCH XMMUYECKOH TEXHOJIOTHH; COOTBETCTBYIOIINE
BaTh MPOEKTHI B COCTAaBE | almapaThl U METOIBI UX pacueTa; OCHOBHBIC THITBI H KOHCTPYKIIHH 000pY-
ABTOPCKOI'0 KOJUIEKTHBA | JOBaHMs U1l IPOBEIEHUS IPOLIECCOB,
YMeTb: paccUnTHIBATh ApAMETPHl M BHIOMPATH alMapaTypy Ui KOHKPET-
HOTO XUMHUKO-TEXHOJIOTHYECKOTO MpOolecca B COCTaBe aBTOPCKOIO KOJI-
JICKTHBA;
BianeTs: MeTogamMu TEXHOJOTHYECKHX PACUETOB OTACIBHBIX Y3JIOB U Je-
Taje XUMHUIECKOro 000pyI0BaHUs B COCTABE aBTOPCKOTO KOJUIEKTHBA.

2. MecTo THCHMILIHHBI B cTPpyKTYype OITOII
Jucnnmmna «IIpomeccs! u anmapaTsl XUMHYECKOH TEXHOJIOTHIY OTHOCHUTCA K BapHaTHBHOHN dacTh Oioka Nel
JUCIHIUIMH OCHOBHOH NMpo(deccHoHaTFHON 00pa3oBaTeIbHON MPOTrpaMMBI aKaAeMUIecKoTo OakanaBpraTa « XuMAIecKas




TEXHOJIOTHSI TPHUPOIHBIX HHEPrOHOCUTENIE U YTIEPOIHBIX MaTepuanoB» U «TeXHONOTHS 3IEKTPOXUMUYECKOTO
MIPOU3BOCTBAY 10 HampaBieHuIO moarotoBku 18.03.01 Xumudeckast TEXHOIOTHSL.

JucnumnumHa 6a3upyeTcs Ha 3HAHWAX, IMONYYCHHBIX IPU U3YYCHHUH CIEAYIOMIMX IUCIHILIMH y4eOHOTO IIaHa!
€CTeCTBCHHOHAYYHBIX auciuruind (b1.2), BXoAsmmx B MOAYJIM MaTeMaTHKa, (PU3UKA, XUMUSL, TEPMOJAMHAMUKA, pr3mye-
CKasl XUMHSI, XUMUYECKasi TEXHOJIOTHUS, MaTEPUATIOBEIEHUE U 3alIUTa OT KOPPO3HUHU, MPOTrpaMMHbBIE MPOJIYKTHl B MaTeMa-
TUYECKOM MOJETUPOBAHUH.

Jlo Hauana u3ydeHus yueOHOM AUCIUTUTUHBI 00YYAIOIIHeCs JOJKHBI:

3HATH. OCHOBHBIC ()U3UKO-XMMHYCCKHE CBOWCTBA XMMUYCCKHUX COCIAUHCHHN, 3aKOHBI COXPAHCHUS MACCHI, HM-
MyJIbCa, SHEPTUH, 3aKOHBI TEPMOJMHAMUKH, KHHETHUECKUE U TEPMOJUHAMHUYECKUE 3aKOHOMEPHOCTU MPHU MPOTEKAHUU
XUMHUYECKUX IPOLECCOB, XapaKTEPUCTUKY MAaTEPHUAJIOB U UX 3aILUTYy OT KOPPO3UH;

yMeTh: IPUMCHITh Ha MPAaKTUKE OCHOBHEIC IPHEMBI M MPOTPaMMHBIE CpelCcTBa 00pabOTKH W TPeICTaBICHUS
JIaHHBIX B COOTBETCTBHH C 33J1a4eil pacuera U UCCIEA0BaHUs [IPOLECCOB U alllIapaTOB XUMHUYECKOM TEXHOJIOTUHY,

BJIA/IeTh: HAYaJbHBIMHU HaBbIKaMH IIPOBEIEHUS 3KCIIEPUMEHTA U KOHCTPYUPOBAHUs JAeTajlel anmnapaToB, IpUe-
MaMH OIpeeNeHUs 3Ha4eHNH (YHKIUH M COCTAaBICHHS aJITOPHUTMOB pacdeTa C MPHMEHEHHEM NPOTPaMMHBIX MPOAYK-
TOB.

TpeboBaHusI K BXOJHBIM 3HAHHSM COBIANAIOT C TPCOOBAHHUSAMHU K OCBOCHHIO MPEANICCTBYIOIIUX IHCIUILINH:
«Maremartukay, «Pusukay, «O01mas xuMuueckas TexHoorusy, «Kunetuka u katanusy, «MaTreMaTHYECKHE METOILI B
XT», «Texuuueckas TepMOJMHAMUKA U TCIUIOTEXHUKaY, «HK)eHepHas rpadukay, «[IpukiagHas MeXaHUKa.

Jucuunnuna «lIpoueccsl U anmapatbl XUMHUYECKON TEXHOJIOTUN SIBJSIETCS OCHOBOM JUIsl NajbHEUIIEro u3yve-
HUS AUCHIUIIINH «XUMHUYECKasi TEXHOJOTHUS TPUPOTHBIX SHEPTOHOCUTENCH U YIVIEPOJHBIX MAaTEPUAIOBY, «XUMUYECKUE
peakTopb», «MOIEIUPOBAHHE XUMHKO-TEXHOJOTHYCCKUX MPOIECCOBY M MOATOTOBKH BBIMYCKHOM KBaTM()UKAIMOHHOM
paboTHL.

3. O0beM IMCHMIUIMHBI B 3a4eTHBIX eJIMHHIAX € YKa3aHHEM KOJIHYeCTBA aKaJeMHYeCKHX 4YacoB,
BbIJICJIEHHbIX HA KOHTAKTHYI0 paloTy oOydamomuxcsi ¢ npenoaaBatejeM (IO BHAAM 3aHATHH) W Ha
CaMOCTOAITEIbHYI0 Pa0oTy 00y4aroumuxcs
O61ast TpYA0eMKOCTh JUCIMIUTHHBL 10 3aueTHbix enunuil (360 gacos).

Ounas ¢popma

Bua yueOHoi padorTsl 5,6 cemectp

Jlexuun 64
JlabopaTopHsbie 32
IMpaxTuyeckue 64
WHast KOHTaKTHas paboTa 1
KoHCynbTHpOBaHHUE Mepes 9K3aMEHOM H IPAKTHKON 4
HUtoro ayx. 165
KonrakrtHas pabota 165
Cam. pabota 103,3
Yacsl Ha KOHTPOJIb 80

Yacsl Ha KOHTPOJIbHBIE PabOTHI

IMucemenHast paboTta Ha Kypce 11,7
Uroro 360

Bun npomexyrounoit
aTTecTaluy 00yJaronuxcst

DKk3aMeH

4. Conepxxanue IMCUMILIMHBI (MOAYJisl), CTPYKTYPMPOBaHHOEe MO TeMaM (pa3jejiaM) ¢ yKa3aHHeM OTBe-
Je€HHOTO0 HA HUX KOJINYeCTBA aKaJeMUYeCKHX YacOB U BU/IOB YUeOHBIX 3aHATHH

B cTpyKTypHOM OTHOIIEHHH ITPOTPaMMa IpEeACTaBIeHa CIeTyONIMH MOy ISIMH

Moayas 1. TeopeTnueckre OCHOBBI IPOIIECCOB XUMUYECKOH TEXHOIOTHU

Monyas 2. TurnoBsle IpoIecCH U anmapaThl XUMHUECKOH TeXHOIOTHH

4.1 Copnep:xanue pa3aesioB AMCHHMIUINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3ziejiam)

MOAYJIb 1.

1.1. Brenenune. IIpenmver xypca «IIpomeccs! u anmapaTsl XUMAYECKOH TEXHOIOTHNY. 3HAaYEHHE Kypca B CH-
cTeMe MOATOTOBKH OakanaBpoB. CBs3p Kypca ¢ OOMIETCOPETHYECKIMH W CHEIMAIbHBIMH JTUCHUIDTMHAME. CHCTEMHBIN



aHamm3 kypca, mucrumuinHa [TAXT kak emnuHas cucrtema 3HaHWUA. OCHOBHBIC 3aKOHOMEPHOCTH IMPOIECCOB M OOIIHE
MPUHIUIIB MATEMATHIECKOTro onucanus. OCHOBBI MOJICITUPOBAHIS XUMHUKO-TEXHOJIOTHIECKUX TTPOLIECCOB.
Teoperuueckne 0CHOBBI THAPABJINKHU U TUIOBbIE FHIPaBJIHYECKHe NMPOLecChl U aNNapaThl.

1.2. OcHoBHI runpocTaTuku. MaeanbHast u peanbHast >KUIKocTh. CHIIbI, NEWCTBYIOIIUE HA )KUAKOCTh. [ uapocra-
TUKa. YpaBHEHHS THIPOCTATHKH, €ro SHeprerndeckas TpaktoBka. 3akoH [lackans. CooOmaromuecs cocybl, JaBleHHE
Ha JTHO U CTE€HKH COCYAA.

1.3. OcHoBbl TuApoauHaMUKH. CKOPOCTb U PAacXof KUAKOCTH. CKOPOCTh JIOKANbHAA U CpPeaHss. 3aKOH BHYT-
PEHHETO TpeHMs. YCTaHOBHUBILIEECS U HEYCTaHOBHMBIIEECs NBIDKeHUE. Pexxumbl nBwkenus. [Ipoduns pacnpeneneHus
CKOpOCTEd B TpyOe NHpH JIaMHHAPHOM M TYpOYJICHTHOM [IBIDKEHWH. [lylibcanusi cKkopocTedl B TypOYJIEHTHOM IIOTOKE,
CTPYKTypa TypOyJICHTHOTO MOTOKA, MOTPaHMYHBIN ciiod. OCHOBHBIC ypaBHEHHS THIPOJMHAMUKH. Y PaBHEHHUS Hepas-
PBIBHOCTH IIOTOKA. YpaBHEHUE bepHyuy, ero sHepreTuyeckas TPaKTOBKA. Y paBHEHUE bepHyIuIM 71 NOTOKA peanbHOU
xuaKocTH. [loTepu naBineHns Ha TPEHUE, MECTHBIC CONPOTHUBICHMS U UX pacdeT. Koaddumuent conporusnenus, ko3 ¢-
(GUIMEHT TpeHUSI.

1.4. InddepeHunanpcHpie ypaBHCHHUS IBIKCHUS pealbHOM kuakocTh Happe-Ctokca. XapaKTepHCTHKA CHII,
JeficTBYIOINX Ha XuAKocTh. [lomoOHBIe peoOpazoBanms ypaBHeHHH HaBbe-CTokca M BBHIBOJ OOOOIIECHHBIX IEpEeMEH-
HBIX — KPUTEPUEB 'MAPOJMHAMHYECKOro noaoous. OCHOBHbIE KPUTEPHH THAPOAMHAMUYECKOTO 1monobus. dusnuecknit
CMBIC] KPUTEpUEB, KPUTEPUU KaK BBIpaXKEHHE COOTHOIIeHus cuil. KpurtepuansHoe ypaBHeHHe ruapoguHaMuku. [Ipous-
BOJIHbIE KPUTEPUU AT JBMXKEHUS NIPH €CTECTBEHHON KOHBEKIIHU.

1.5. IlepemerieHne KUIKOCTEH. Y CTPOWCTBO, MPUHIIMII AeHCTBU, Kiaccudukanus HacocoB. [IpousBoanTesns-
HOCTh HacocoB. BrIcoTa BcackIBaHHUS, pacXo/ SHEPTUH Ha MEpeKadKy KUAKOCTeH. PerynupoBaHue Npon3BOAUTEIEHOCTH
HacocoB. JIOCTOMHCTBA M HEJJOCTATKH MOPIIHEBBIX U LIEHTPOOESKHBIX HacocOB. CpaBHUTENIbHAS XapaKTEPUCTHKA HACOCOB
Pa3HBIX THUIIOB.

1.6 I'mapoanHaMuKa HEOJHOPOIHBIX cHCTEM. [IBIKeHHE Tena B XKHAKOCTH. CONPOTHBIICHHE ABIKCHUIO TEJa.
Pacuer ckopocTH OCaxIeHMS 4YacTHL. TeueHHe XHUIKOCTH B MOPHCTOH cpexe. OCHOBHBIE XapaKTEPHCTHKH CHCTEMBI:
MIOPO3HOCTb, YAEIbHAs MMOBEPXHOCTh, SKBUBAJIICHTHBIN JHAaMETp KaHAJIOB. | MApaBINIECKOE CONPOTHUBICHUE CIOS. Die-
MEHTBI THIPOJIMHAMUKH IBYX(a3HBIX IIOTOKOB B CHCTEMaX ra3-KHIKOCTb. bapOoTak, IIICHOUHOE TeUEHNUE, NICEBIO0KH-
JKCHHBIHU CJIOH.

1.7. Knaccuduxkanyst 1 OCHOBHbIE XapaKTEpUCTUKH HEOJHOPOIHBIX cucTeM. CHUCTEMBI C Ta30BOI M JKUIKOM
JUCTIEPCHO# cpenoit. OCHOBHBIC CIIOCOOBI pa3/ICieHUs U MOJYyYCHUE HEOJHOPOAHBIX cucteM. Kinaccudukanus, npuHIu-
bl BEIOOpa M OLEeHKH 3G (GEeKTHBHOCTH MeTonoB pasnenenus. Ocaxnenue. KpurepuanpbHoe ypaBHEHHE IUIsi Ipolecca
ocaxaeHus. @opmyna CTokca s OonpeneseHus CKOPOCTH ocakaeHHs. OTcTauBaHHE MOJA JCHCTBUEM CHIIBI TSXKECTH.
Pacyer nmpon3BOIUTENFHOCTH OTCTONHHUKOB, YCTPOMCTBO OTCTOMHUKOB. Ocax/eHue Mo AeHCTBUEM IIEHTPOOEKHOH cH-
ne1. @akrop paznenenus. LluknoHssr mporece. OtcroitHOe neHTprdyrHpoBanne. CKOPOCTh OCAKICHUS MO NeiicTBHEM
HEHTPOOCIKHOW CHIIBL. Y CTPOUCTBO HMUKIOHA M OTCTOWHOW HEHTPU(YTH HEMPEepHIBHOTO AeicTBUsA. OcakIeHNE B DIICK-
TPOCTATHYECKOM IT0JI€. Y CTPOHCTBO AeKTpomiIbTpoB. PunbTpoBanne. YpaBHEHUS (HIBTPOBAHUS JJISI PEKUMOB I0O-
CTOSTHHOTO JJaBJICHUS ¥ TIOCTOSIHHOM cKopocTH. PuiIbTpoBaHKe MOA JIeHcTBHEM Iepenaaa napieHus. GuibTpyromas ar-
naparypa, GHIbTPbl HEIPEPHIBHOTO JEHCTBHA.

TeopeTnuyeckue 0CHOBBI TeNJI000OMEHA M THIOBBIE TENJI0OBbIE MPOLECCHI U aNNapaThl.

1.8. Buzsl TerutoBbIX mporieccoB. JIBrmkyias cuia. TemieparypHoe moJie, TpafueHT temieparyp. Tpu cnocoba
pacnpoctpanenus Teria. TermtonpoBogHOCTh 3akoH Pypre. KoadduimeHT TemmonpoBogHOCTH: (HU3HUSCKUI CMBICI,
enuHUIBl u3Mepenus. JuddepennuanpHoe ypaBHEHHE TEIIONPoBOAHOCTH. KoadduiueHT TemMmnepaTyponpoBOTHOCTHU:
(U3MYECKU CMBICII, €AMHUIIBI U3MepeHusl. TeronpoBoJHOCTh IJIOCKON OHOCIOMHOW M MHOTOCJIOIHOW cTeHoK. Ter-
nmoBoe m3rydeHue. 3akoH Credana-bompimana. 3akoH Kupxroda. KommdecTBo Temua, mepenaBaeMoro mOCpeICTBOM
U3TY9ICHUS.

1.9. KoHBeKTHBHEIH IepeHOC Teruia. MexaHn3M IepeHoca Teria OT CTEHKH B PO MOTOKA. 3aKOH TEIUIOOTIaYN
Herotona. Koaddumuent termootnaun: QU3MYSCKUA CMBICI, eIWHHUIBI M3MepeHus. JuddepeHnnansHoe ypaBHEHHE
KOHBEKTHBHOTO TEpPeHOCa Teruia. TerurooTaadya Mpu W3MEHCHHH arperaTHOTo COCTOSHHA. TeruiooTaada mpu KOHACHCA-
mun. Kpurepuii kornercanun. OnpeaencHue TeMIIepaTypHOTO Hallopa, MPOBEpKa TeMIIePaTyphl CTCHKH.

1.10. TemoBoe momobue. ITomoOHOE MpeoOpa3oBaHHEe YpaBHEHHWH KOHBEKTHBHOTO TeruiooOmeHa. Kpurtepuu
TeroBoro nomobus. KpurepuanbHoe ypaBHEHHE KOHBEKTHBHOTO TeuiooOMeHa. TemnooTnaua Mpu eCTECTBEHHONW KOH-
BEKIINH, IIPH JJAMUHAPHOM U TypOYJICHTHOM TCUCHHUSX.

1.11. Temmonepenauya. OcHOBHOE ypaBHEeHHE Teruionepenadn. Kosddumuent rteronepenadn: Gu3nIecKuit
CMBICII, MHAIIBI H3MEPEHHA. TepMUYecKre COTPOTHBIICHHS: OIIPEAeIIAIoNIee 3HAYCHHE TEPMUIESCKOTO COTTPOTHBIICHHS.
JBmwxkymas cuia nponecca, CpeaHuil TeMIepaTypHbeId Harop. Bri6op B3anMHOTO HaIlpaBieHHUs ABIDKCHHUH TETIJIOHOCH-
teneid. CpaBHEHHE IPSIMOTOKA C IPOTHBOTOKOM.

1.12. TIpombInuIeHHBIE COCOOBI OABO/IA U OTBOJIA TeIlIa. Bupl TerioHocuTeneit u o0y1acTb UX MPUMEHEHUSL.
OCOOEHHOCTH HUCIIONIb30BAaHHS HACHIILIEHHOTO I1apa B KaueCTBE I'PEIONIEro areHTa, OCHOBHBIE JIOCTOMHCTBA M 00JaCTh
npuMeHeHus. TermooOMeHHble anmaparbl. CpaBHUTENbHAsS XapaKTEPUCTHKA TEIIOOOMEHHBIX ammapaToB. BeIOOp KOH-
CTPYKIIMH TETIOOOMEHHBIX anmmapaTroB. MeToAbl pacueTa TeII000MEHHHKOB. BEIOOP ONTUMAIIEHOTO PeXUMa Pad OTHI.



1.13. BemapuBanue. HasHauenue mporuecca BeimapuBanus. Kiraccudukanus npomeccoB. OCOOSHHOCTH padoThI
BBITIAPHOTO ammapara. HasHaueHue cemaparopa W IUPKYJISIIHOHHON TpyObl. MaTepuanbHBIA U TEIJIOBOW OayaHc Mpo-
Iiecca BBITAPUBAHUS B OJHOKOPITYCHON YCTaHOBKE; pacxo[ rpefomiero mapa. O0mias U moje3Hast pa3HOCTb TeMIIEpaTyp.
Temneparypuble moTepu. MHOTOKOPIYCHBIC BBIMAPHBIC YCTAHOBKU. [IpHHIMI paOOTBI MHOTOKOPITYCHBIX BBITAPHBIX
YCTaHOBOK, CXEMBI YCTAHOBOK: MPSIMOTOYHOM, IPOTUBOTOYHOM, C MAPAJIICIEHBIM TUTAHUCM.

Hasnauenue koHmeHcatopa, 0apoOMETpHYECKON TPyObI, BaKyyM-Hacoca. Pacyer MHOTOKOPIYCHBIX BBITAPHBIX
YCTaHOBOK. MaTepHaibHbIi OalaHC BCCH YCTAHOBKU U OTICIILHBIX KOPIYCOB. TemmoBbie OamaHChl Mo Kopmycam. Pacuer
TEMIIEPaTYPHOTO PEXXUMa, CIOCOOBI pacrpeesIeHus! TT0JIE3HOI Pa3HOCTH TeMIIEpaTyp Mo KopiycaM. TeXHUKO- S3KOHOMH-
YEeCKHI BBIOOP ONTHMAIBHOTO YHCIAa KOPIYCOB. Y CTPOWMCTBO BBHIMAPHBIX allapaToB, KIACCH(UKAIMA U MPUHIIUIBI BbI-
60pa KOHCTPYKIIUH.

Mopyas 2.
TeopeTnueckne 0CHOBbI MACCOOOMEHA M TUIIOBbIE MACCOOOMEHHBIE NPOLECCHl U ANNAPATHI.

2.1. Ob6ume cBenmenmns. Kmaccmdukanms mpomeccoB maccooOMeHa. KoHmeHTparmm MaccoBble, 0OBEMHEBIE,
MoJbHbIe. CHCTEMHBIH aHanu3 mpouecca Mmaccornepenaun. CraTuka Ipoliecca maccorepesnaun, (ha3oBble paBHOBECHS,
paboune ycnoBusi. COBMECTHOE PacCMOTPEHUE JIMHUIM PadOYMX M PaBHOBECHBIX KOHIIEHTpALUii, ONpeaeeHUe Harpas-
JICHUSI TTPOIIECCOB MaccoIepeHoca.

2.2. Kunetnka MaccooOMEHHBIX TpolieccoB. [lepeHoc BemecTBa IyTeM MOJIEKYJISIPHOW M KOHBEKTUBHOM Au-
¢by3uu. MexaHu3M mpoliecca MacconepeHoca. [lepeHoc BeliecTBa B sijpe MOTOKA M B IMOTpaHUYHOM ciioe. Pacmipenene-
HHUe KOHLeHTpaiuid B (azax. MonekymsipHas muddysus. [lepsolii u Bropoii 3akonsl @uka. Kosdduuument Mmonexynsp-
HoW mupdy3un: pusmyeckuii CMBICH, equHAULE 3MepeHus. KoagduuuenTsr muddy3nn ot razo u xxuakocreii. Kon-
BekTHBHas nuddy3us. YpasHenue maccootnaun. Kosapdunnentsr MmaccooTnaun: GU3NIECKHH CMBICI, €AWHHIBI H3Me-
penus. [IBmkymas cuia mpouecca Maccootnadn. JuddepennnansHoe ypaBHeHHE KOHBEKTHBHON Andy3nm.

2.3. Kpurepun mud¢ysunonHoro nogodus. [logobHoe mpeodpa3oBanue auddepeHnnansHOro ypaBHEHUS TIepe-
HOCa Macchl M MOJydeHHe 000OIIEeHHBIX MepeMeHHBIX. OCHOBHBIE KpuTepuH Iuddy3noHHOr0 monobus m ux ¢pusmde-
ckuit cmbica. KputepuanbHoe ypaBHEHHE MacCOOOMEHa.

2.4. Macconepenaua. OcHOBHOE ypaBHeHHE Maccorepegadd. KoadduiueHt maccomepenayu: (U3UUCCKUN
CMBICII, BEIpaKeHUE uepe3 Ko PuIueHTs Maccootaadn. CpeaHsis IBHXKYIIas CHila rpoliecca Macconepeaayn. [lonsrue
€IMHUILIBI IEPEHOCA; YKCIIO SMHUILL IEPEHOCa, BHICOTA SMHUIIBI TepeHoca. Y paBHEHHE Maccoepeaun Al HaCaI0YHbIX
annapaToB. AHaJIOTHsl MEX]y IPOLIECCaMt TEIUIO- M MacconepeHoca.

2.5. A6copOuust. dusnyeckas CynHOCTh Mpolecca U 001acT ero npuMeneHus. Guzndeckas adcopOuus u ad-
copOmsi, cConmpoBoyKIaeMasi XuMuiaeckor peakiueit. lecopOrus. [IpuHIMnmansHpie cxeMbl abCOpOIMOHHO- ecopOny-
OHHBIX ycTaHOBOK. Kitaccngukanns abcopOnnoHHbIX anmaparoB. CpaBHUTENIbHAS XapaKTEpUCTHKA W 001acTH IpUMEHe-
HUS allapaToB pa3jIndHbIX KOHCTpYKIui. IIpuHINn pacdera nporecca abcopbumu. PaBHoBecue mexny ¢azamu. Mare-
pHanbHBIN OanmaHc U ypaBHeHHE paboueil smHMN. Pacuer ko3 uumenra macconepenayn 1 pasmMepos adbcopdepa. Tex-
HHUKO- YKOHOMHUYECKHH BHIOOpP ONTUMAIBHOTO pacxoja abcopOeHTa.

2.6. Ileperonka u pexrudukaryst. uzndeckast CyIIHOCTh IIPOLECCOB MEPETOHKH U peKTH(UKAINHU. XapaKTepH-
CTHKa MPOIIECCOB, OJJHOKPATHOE HCIApEHHUe, MPOCTasi eperoHka, peKTuduKalys nepuoandeckas u HernpepbiBHas. Cxe-
MBI YCTaHOBOK. AmnmnaparypHoe o(hOpMIICHHE MTPOLIECCOB; OCHOBHBIE KOHCTPYKIMU PEKTH(QHUKAIIMOHHBIX anmnaparoB. Pac-
4yeT mporiecca pexktupukanud. PazoBoe paBHOBecue. MaTepuallbHbIN 0anaHc ¥ ypaBHEHHUS pabouux JuHUN. TexXHUKO-
HKOHOMHUYECKHH BBIOOP ONTUMabHOTO (herMoBoro uucia. Pacuer pazmepoB kosioHHBL [locTpoeHue paboumx JUHHUNA
JUIsl TIEPUOJINUYECKOI PEKTU(QHUKALUK C MOCTOSHHBIM ()JIETMOBBIM YHCIIOM M MOCTOSIHHBIM COCTaBOM AMCTHILIATA. A3eo-
TPOTHAs ¥ 3KCTPAKTHBHAs PEKTU(HUKALHSL.

2.7. DKcrpakiys. XapaKTepuCTHKa MpoIecca U 00JacTH ero npuMeHeHus. CXeMbl IIPOIecCOB SKCTPaKIIMHU, OC-
HOBHBIC KOHCTPYKTHBHBIE THIIBI SKCTPAKTOPOB. PacdeT 3KCTpaKTOpOB: YCIIOBHS PaBHOBECHS IUISI CHCTEM C Pa3iIMIHOM
B3aUMHOW pPacTBOPHMOCTHIO, MAaTEpHAIbHBIN OajaHC, pacdyeT OCHOBHBIX Pa3MEpOB. DKCTPArMpOBaHHE U PAaCTBOpPEHHE.
XapakTepHuCcTHKa MPOLIECCOB HKCTPArMPOBAHUS U PACTBOPEHMS, 00JIACTH MX NMPUMEHEHUs. THITOBbIE KOHCTPYKIMU amra-
paros. [IpuHIMI pacueTa: yclIoBHsI paBHOBECHS, MaTepHUaIbHBIA OaaHC, 0COOCHHOCTH KHHETHKH.

2.8. Cymika. IIporiecc cyiiku 1 00acTh ero npuMeneHust. COCTOSIHUE BJIard B MaTEPUAIe U BHIIbI CBSA3H BJIArH C
MarepuaiioM. Knaccudukaiys npoueccoB Cyniki; OCHOBHbIE KOHCTPYKLUH anmnapaToB. KonBekTiBHas cymika. CBoicTBa
BIIQYKHOTO BO31yXa, nuadparma J-X. MartepualibHbIN U TETUIOBOM OaaHChl TIpoIecca CYIIKH, TEOPeTHIECKast U JeHCTBHU-
TeJIbHasl CYIINIIKA, aHau3 nporecca no auarpamme J-X. Kunetuka cymiku. Pacuer pasmepa CyIIUIKN U POIOKUTEN b-
HOCTH TIpoliecca.

2.9. Ancop6rus. dusnueckas u xuMmudeckas aacopouus. duddepeHnnanbHas W UHTETpaibHas TEIJIOTa aj-
copbrmu. IIpoMbIieHHbIe aJcOpOSHTH U UX OCHOBHBIE XapaKTepUCTHKHU. JlecopOums. YCTpOHWCTBO M NPHHIMII i€ H-
CTBHS aJICOPOLMOHHBIX anmapaToB. JlnHaMuKka neproandeckoi agcopOiuu. IlceBnooxmkeHHbIH cioi agcopbenra. He-
npepbiBHAs aacopOuust. MoHOOOMEHHbIE IPOLiecChl U allapaThl.



4.2 Pa3aeJibl AMCHUILTHHBI H TPYA0EMKOCThb 110 BHAAM y4eOHBIX 3aHATHUI (B aKaJeMHYeCKHX 4acax)
Ounasn ¢popma o0ydeHust

Ne Tema O6mas KoHrakTHast paboTa 00y4aromuxcs Camocrt
/i TPyAOeM | ¢ npenodasamenem 0sITeNb
KOCTb, BCEro nekiuu | mpaktid | madopato | MKP Komc Hast
BCEro ecKre pHBIE nepen pabota
4acoB 3aHATHS | pabOTHI 9K3
MonayJs 1
Teopernyeckne 0CHOBBI THAPABJIHKH ¥ THIIOBBIE THAPABJINYECKHE MPOIECCHI M ANMAPATHI
11 OCHOBHEIE CBOMCTBa 14 6 2 2 2 8
KalelbHBIX JKHIKOCTEH
1.2 OCHOBBI THAPOCTATHKH 12 4 2 2 8
1.3 OCHOBBI THPOIHHAMHKH 14 10 2 2 6 4
14 Kpurepun rugponnaamu- 12 8 2 2 4 4
YEeCKOTO MOA00MA
1.5 [lepememenne xunkocreid | 14 6 4 2 8
1.6 lunponnHaMuKa HEOTHO- 14 4 2 2 8
POJIHBIX CHCTEM
1.7 OunsrpoBanne Ocaxe- 14 6 2 4 8
HUE
TeopeTuyecKkne 0CHOBBI TEILIOOOMEHA M THIIOBBIE TEILIOBbIE MPOIECCHI  ANNAPATHI
1.8 TenmonpoBoxHOCTE. 3akoH | 12 4 2 2 8
Dypre
1.9 KoHBeKTHBHEII ITepeHoC 12 4 2 2 8
Temia. TemiooTaaya
1.10 | Kpurepuu TemaoBoro mo- 12 4 2 2 8
J00us
1.11 | Tennonepenaua 12 4 2 2 8
1.12 | TennooOMeHHbIE anmnapa- 18 12 4 4 4 6
TBI
1.13 | BemapuBanue 14 8 4 4 6
Yackl Ha KOHTPOJIb (9K3a- 47 2,35 0,35 2 44,65
MEH)
Bcero Moayas 1 216 82,35 32 32 16 0,35 2 133,65
Moayab 2
TeopernyecKrne 0CHOBBI MACCOOOMEHA H THIIOBbIE MAaCCOOOMEHHBIE MPONECCHI U ANMNAPAThI
2.1 Cratuka MacCOOOMEHHBIX 4 2 1,3
MIPOIIECCOB
2.2 Kunernka maccooOMeH- 4 4 1,5
HBIX MPOIIECCOB
2.3 Kpurepuu nudpdy3nonHo- 2 4 15
ro nomoous
2.4 Macconepenada 2 4 1,5
2.5 AbcopOrus 4 4 1,5
2.6 [eperonka u pexTuduka- 6 6 8 15
s
2.7 DKcTpakuus 4 4 4 1,5
2.8 Cymka 4 4 2
2.9 AncopOrus 2 4 4 2
Yackl Ha KOHTPOJIB (9K3a- 37,7 2,35 0,35 2 35,35
MEH)
[MucemenHas pabora Ha 12 0,3 0,3 11,7
Kypce (KypcoBas paboTta)
Bcero Moayanb 2 144 82,65 32 32 16 0.65 2 61,35
Bcero 360 165 64 64 32 1 4 195




5. IlepeyeHb y4eOHO-MeTOANYECKOT0 0O0ecieYeHUsI CAMOCTOSITeJbHBIX 3aHATHI

1. JIemnoa M.B., Kynasuna H.I1O., Illamkuna I.A. Buprtyansnsie nadopatopusie creHnsl LABWORKS
«TPAH3AC»: wmer. yka3. x naboparopubiM paboram / PI'PTY. - Psazams, 2017. - 24 c.— Pexum pocryma:
http://elib.rsreu.ru/ebs/download/1144.

2. JIsznoa M.B., Kynasuna H.1O., Hlamkuna I'.A., Jlebener S.3. [lorepu Hamopa mpu ABHKEHHU KUIKOCTH
B TpyOompoBozme: MeT. yka3. K yaboparopHeiM pabotam/ / PIPTY. - Pszams, 2018. - 16 c.— Pexum mocryma.
http://elib.rsreu.ru/ebs/download/1643.

3. Pasunos A.U. [Iporeccsl MaccormepeHoca ¢ yqacTueM TBepaoi (assl [DIeKTpoHHEIH pecype]: yaeOHoe moco-
6ue/ PazunoB A.U., CyxanoB I1.I1.— DnexTpoH. TekcToBBle HaHHBIe. — Kaszanp: KasaHckuii HaMOHAIBHEIA HCCIIe0Ba-
TeNbCKU TEXHOMOTHYECKu yHUBepeuTeT, 2012. — 96 ¢.— Pexxum noctyma: http://www.iprbookshop.ru/62144.html. —
OBC «IPRbooks».

4. ®ponos B.®. Jlekuuu no xkypey «IIponeccs! 1 anmapaTsl XAMUYECKOH TEXHOJIOTUN [ DIEKTpOHHBIN pecypc]/
®ponos B.®.— DOmnextpoH. TekcroBbie nanHble. — CI10.: XUMU3JAT, 2008. — 608 c.— Pexum nocryna:
http://www.iprbookshop.ru/22537.html. — 3BC «IPRbooks».

5. Pomankos I1.I". MaccooOMeHHBIE TPOIECCHl XUMHYCCKON TEXHOJIOTHH [DICKTPOHHBIA pecypc]: yueOHoe mo-
cobue/ Pomankos IL.T., @pomnos B.®., Omiucrok O.M.— DiextpoH. TekcToBbie qanasie. — CI16.: XUMU3IAT, 2011.
— 440 c.— Pexum nocryma: http://www.iprbookshop.ru/22538.html. — 3BC «IPRbooks»

6. Pomankos I1.I. MeTonsl pacuera mpoLeccoB M annapaToB XUMHYECKOW TEXHONOTHH (IIPUMEPHI M 3a/1a4n)
[DnexTponHEI pecype]: yaebHOe ocodue mist By30B/ Pomankos I1.T., @ponos B.®., ®nucrox O.M.— DIeKTpoH. TeK-
croBbie nanubie. — CI16.: XUMU3AT, 2010. — 544 c.— Pexum nocryna: http://www.iprbookshop.ru/22539.html. —
OBC «IPRbooks».

7. OCHOBHBIE ONpeJieNieHHsT U 3aKOHOMEPHOCTH 110 Kypcy «IIporecchl U anmapaTbl XUMHYECKOW TEXHOJIOTHI)
[DnekTponnsii pecype]: yuebd. mocodue / A.C. Kypmunosa [u ap.]. — Dnektpon. nan. — WMeanoso: UT'XTY, 2008. —
96 c. — Pexum ngoctyma: https://e.lanbook.com/book/4503. — 3aru. ¢ skpaHna.

6. PDoH OLEHOYHBIX CpEACTB AJidA NPOBEACHUSA l'[pOMe)KyTO‘-lHOﬁ arrecraumun oﬁyqammnxm nmo aucum-
IJIMHE

(I)OH,Z[ OLCHOYHBIX CPCACTB JId IMPOBCACHUA HpOMe)KyTO‘IHOﬁ aTTeCTalun 06yqaloumxc;{ 0 JUCIHUIITIMHE
MpeACTaBJICH B BUAC OLICHOYHBIX MAaTCPUAJIOB U IIPHUBCICH B HpI/IJ'IO)KeHI/II/I.

7. IlepeyeHb OCHOBHOIi W [OMOJHHUTEJIbHOH Yy4eOHOIl JHMTepaTypbl, HeOOXOAMMON I8 OCBOEHHUS
AUCHUTLTUHBI

7.1 OcnosHnas numepamypa:

Ounas ¢popma ob6yyenus

1. Komuccapos 0. A., T'opaeer JI.C., Benr [[.II. IIpomeccel u anmmapaTbl XUMHYECKOH TeXHOJIOTHH B 5 Y.:
yueOHHK JUIs akaJieMuieckoro Oakanaspuara. — M.: IOpaiit, 2017. — Yacts 1 -752 c., Yacts 2 — 293 c., Yacts 3 — 316 c.,
Yacts 4 — 366 c., Hacts 5 — 340 c.

2. ITaBnoB K.®., Pomankos I1.I'., Hockor A.A. IIpuMepsl U 3a1a4u 10 KypCy IPOIECCOB U alapaToB XUMHYE-
CKO¥1 TexXHOJIOTHH: y4eb. mocoOue st By30B. — M.: Anbsac, 2013. — 576 c.

3aounas gpopma obyuenus

1. PomankoB II.I. Meronsl pacdera MpoIecCcOB M aNIapaToB XMMUYECKOH TEXHOJIOTHH (IPUMEpHI W 3aJadu)
[DnexTponHEI pecype]: yaeoHoe mocodue aist By3oB/ Pomankos I1.T., ®pomos B.®., ®muctok O.M.— DIeKTpoH. TeK-
croBeie nannaeie. — CI16.: XUMU3AT, 2010. — 544 c.— Pexxum mocryma: http://www.iprbookshop.ru/22539.html. —
OBC «IPRbooks».

2. ®ponos B.®. Jleknuu no kypey «I[Ipoiecchl 1 anmapaTbl XUMUYECKOW TEXHOJIOTHNY [ DIEKTPOHHBIH pecypc]/
®ponoB B.®.— OnekrpoH. texcroBble nannbie. — CI16.: XUMU3JAAT, 2008. — 608 c.— Pexum pocryma:
http://www.iprbookshop.ru/22537.html. — 3BC «IPRbooks».

3. Pomankos I1.I'. MaccooOMeHHBIE MPOIECCH XUMHUYECKOH TEXHOJIOTHH [ DIeKTPOHHBIN pecype]: yueOHoe mo-
cobue/ Pomankos IL.T., ®posio B.®., Oauctok O.M.— DjiekTpoH. TekcToBbie Aanubie. — CI16.: XUMU3IAT, 2011.
— 440 c.— Pexum goctyna: http://www.iprbookshop.ru/22538.html. — 3bC «IPRbooks».

7.2 Hononnumenvuas tumepamypa:

1. Pasunos, A.W. TIporiecchl U anmaparsl XUMHYECKOH TEXHOIOTUH [DIIEKTPOHHBIH pecypc]: yued. mocobue /
A.U. Pazunos, A.B. Knunos, I'.C. [IpsikonoB. — DnektpoH. naH. — Kazans: KHUTYVY, 2017. — 860 c. — Pexum no-
cryma: https://e.lanbook.com/book/102086. — 3aru. ¢ skpaHna.

2. JIeznoBa M.B., Jlorunos B.C. TIpoleccs! U anmaparsl XUMHYECKOH TEXHOJIOTHH: METO/. YKa3. K PAKT. 3aHs-
tusim / PTPTY. - Psazanb, 2014. - 76¢. .— Pexum nocryma: http://elib.rsreu.ru/ebs/download/1133


http://elib.rsreu.ru/ebs/download/1144
http://elib.rsreu.ru/ebs/download/1643

3. JIezoBa M.B., JlorunoB B.C. Meroauuecknue yKa3zaHHS K KypCOBOMY IMPOCKTHPOBAHHIO IO AMCIUILIHHE
«[Ipotiecchl 1 anmapatbl XHMUYECKOW TEXHOJIOTHI: METOJI. yKa3. K npakT. 3anatusm / PIPTY. - Psa3ans, 2014. - 16¢c. —
Pexxum moctyma: http://elib.rsreu.ru/ebs/download/1135

4. Bapanos, JI.A. [Iporecchl U anmnapaTbl XUMHYECKON TeXHOMOrui: Ydue6Hoe nocobue [DneKTpoHHbIH pecypc]:
yue06. mocobme — OmnextpoH. nmaH. — Cankrt-IlerepOypr: Jlamp, 2018. — 408 c. — Pexum pocryma:
https://e.lanbook.com/book/98234. — 3aru. ¢ 3kpaHa.

5. JIeznoBa M.B., Jlorunos B.C. Ilporneccs! 1 anmaparsl XUMHYECKOH TEXHOJIOTHH: METOJI. YKa3. K IIPaKT. 3aHs-
tsivm / PITPTYVY. - Psizans, 2014. - 76¢.

6. JIsiznoBa M.B., JlorunoB B.C. Meronuueckue ykasaHusi K KypCOBOMY IPOEKTHPOBAHHIO 110 JUCIUIUIMHE
«[Iporecchl 1 anmapaTsl XUMAYECKON TEXHOJIOTUI»: METO. YKa3. K pakT. 3auatusM / PIPTY. - Pasans, 2014. — 16 c.

7. JIemosa M.B., Kymasura H.}O., lamkura I.A. Bupryansasie mabopatopusie creHnsl LABWORKS
«TPAH3AC»: mer. yka3. k m1abopatopaeM padoram / PITPTY. - Pszans, 2017. - 24 c.

8. Pecypcm I/IH(l)OpMa[II/IOHHO—TeJIeKOMMyHHKaIII/IOHHOﬁ CeTH MHTepHeT, HeOﬁXO)]I/lMI)IX Ui UBYYCHUS TUCHUIITIUHBI

OOyuaroimumMcess TPEIOCTABICHA BO3MOXKHOCTh HHIUBHIYAJIBHOTO JOCTYa K CICAYIOIIUM JIIEKTPOHHO-
OMOJIMOTEYHBIM CUCTEMAM.

1. DnekTpoHHO-OMOIIOTeYHAs cucTeMa «JIaHpy, pexnuM Joctyma — ¢ modoro kommnbiorepa PIPTY 6e3 na-
pous. — URL: https://e.lanbook.com/
2. OnexktponHo-O6nbIHoTewHas cucteMa «[PRbooksy, pexxnm moctyma — ¢ moboro kommbetotepa PIPTY 6e3

napouisi, U3 cetd uaTepHeT no napouno. — URL: https://iprbookshop.ru/.
9. MeToanyeckue yKa3aHus /ISl 00Yy4AKUIUXCS 0 OCBOCHHIO TMCHUTIIUHBI

Martepuan Kaxx10¥ JeKIUN PEKOMEHYeTCsl U3y4aTh B JIEHb €€ MPOYTEHUS JIEKTOPOM, KOTla OHA eIl He 3a0bITa.
IIpu 3TOM HE0OXOAUMO HCIIOJIB30BATh KOHCIICKT M PEKOMEHIOBAHHYIO JTUTEPaTypy. VICIOIp30BaTh JIUTEPATYPY HEO0OXO-
JIUMO JJIs1 YTITyOJIeHHOTO M3y4YeHUs] MaTepuasa JEKIUU U Uil YTOUHEHHUSI T€X MECT, KOTOpPble B KOHCIEKTE OKa3aluCh
3aMMCaHbl HEJOCTATOYHO MOHATHO. B KOHCIEKTe KaXIO0i JICKIIUH HEOOXOIMMO OCTABISTh YMCTOC MECTO M KOHCIICKTH-
pOBaTh B HEM M3yUYCHHYIO JUTEPATyPy, YTOOBI IPHU MOATOTOBKE K TEKYIIeH, MPOMEKYTOUYHOH MIIM UTOTOBOM aTTeCTalluu
MOJKHO OBIJIO MIOBTOPUTH BCIO TeMy. JIGKTOpOM B TEUEHHE BCETO CEMECTpPa MPOBOAATCS KOHCYIBTAAHU IO JICKITHOHHOMY
MaTepHuany.

Kaxnmyro Temy, IpeayCMOTPEHHYIO IDTAHOM CaMOCTOSITEIBHOM paboTHI, CIEAYEeT H3y9aTh CAMOCTOSATEIFHO B Te-
YeHHE OTBEJCHHBIX IS €€ M3YUCHHS JBYX HENeNb C MMOMOIIBI0 PEKOMEHAIOBAHHOM IUTepaTyphl. Bce BOHHKaIOMIHE IPH
STOM BONPOCH! HAJO 3alACHIBATH, YTOOBI ITONYYNUTh HA HUX OTBETHl HAa KOHCYNbTAIMH. [10 KakIoi Teme A Kaxmoi
y4e0HOM TPYIIIBI JIEKTOP MPOBOJUT KOHCYJIBTAIIMK B KOHIIE €€ M3y4eHus (OJHH pa3 B JIBe Helenau). B KoHIle KOHCYIbTa-
MY TIPOBOJIUTCS TECT MO TeMe, IPU YCTIEITHOM MPOX0KIEHUH KOTOPOTO TeMa CUUTAETCS N3yYEeHHOH.

K xaxmoit maboparopHoit paboTe HEOOXOAMMO TOTOBUTHCS C MOMOIIBIO KOHCIIEKTA JIGKIIMHA 0 TeMe paboThl,
M3YYCHHs] PEKOMEHJIOBAaHHOW NUTEpaTyphl U METOJWYECKUX PEeKOMEHAAIMid K JlabopaTopHbIM pabotam. Heobxomumo
MOJIrOTOBUTH M I1a0JI0H OTYETa, YTOOBI 32 BPeMsi, OTBEACHHOE IS BHIMOJHCHHS PabOThI, MOKHO OBLIO 0)OPMHUTH OTYET,
3aIIUTUTH U CJATh €TO0.

B xoHIIE ceMecTpa Ipu MOATOTOBKE K ATTECTAIMU CTYICHT JOJDKCH MOBTOPHUTH U3YUCHHEIH B CEMECTpEe MaTepu-
a] ¥ B X0JI¢ IOBTOPEHHS 0000IIUTH €ro, CPOPMHUPOBAB LETbHOE MpeacTaBicHue 0 HeM. ClieyeT UMeTh B BUAY, YTO Ha
MOJITOTOBKY K MPOMEKYTOYHOW aTTECTAI[MH BPEMEHH OBIBACT OYCHH Mallo, MO3TOMY HAYMHATH 3TY IOJTOTOBKY HAJIO
3apaHee, He JIOKUIasACh MOCIeTHEH HeIen CeMecTpa.

Crnemyer Bcera MOMHHUTB, YTO 3aJIOT yCIeXa CTyACHTa B ydeOe — IDIaHOMepHas paboTa B TCUCHHE BCEro ce-
MeCTpa U CBOEBPEMEHHOE BBITIOJTHEHUE BCEX BUOB PabOTHI.

10. Tlepeyenb HH(POPMAUMOHHBIX TEXHOJIOTHH, UCMOJIb3YEMBIX NMPH OCYLIECTBJIEHHH 00Pa30BaTEILHOIO
npoiecca 1o JTUCHUIUINHE, BKJI0Yasl NepedeHb NPOrpaMMHOro odecnedeHust 1 HHGOPMAIMOHHBIX CIPABOYHBIX CH-
creM

JInnueH3noHHOE IPOrpaMMHOe obecredeHue:

1. poxyxt Microsoft mo mporpamme DreamSpark Membership 1D 700565236 (onepalroHHBIE CHCTEMBI Ce-
meiictBa Windows)

2. IIponyxt Microsoft mo nporpamme DreamSpark Membership ID 700565236 (naker Visio)

3. JIluuensust Ha mpaBo ucmonb3oBanus Kaspersky Endpoint Security mis Ousneca Ha 1000 paboumx mect
(Kommepueckas munensust Ha 1000 komnbrotepoB Ne 2304-180222-115814-600-1595 ¢ 25.02.2018 no 05.03.2019)3. MS
Office Professional Plus 2010 MAK (Open License Ne 63829947 ¢ 15.07.2014 - Geccpo4HO)

4.0Omnepanmonnast cucrema Microsoft Windows 7 Spl Pro OA CIS and GE

5. Mozilla Firefox (smumensust MPL)



6. HeuckmountenbHas aureH3us Ha xomruiekT [10 «BuptyanbHas nadopaTtopusi». JIMIIEH3WOHHBIA OTOBOP
034-14/H ot 18 aBrycra 2014 roga

7. T-FLEX CAD VYueOGnas Bepcus (mumensuonHoe cormamenne «3A0O  Tom  Cucremsi»).
http://www.tflexcad.ru/download/t-flex-cad-free/

8. Matemaruueckuii maketr SMathStudio, ceo6oaHO pacnpoctpansemas OecraTHas Bepeust (uiensus SMath-
Studio) https://ru.smath.info

11. Onncanue MaTepHATBLHO-TEXHHYECKOil 6a3bl, HEOOXOAMMOM /ISl OCylIeCTBJIEHUsI 00pa30BaTeJbLHOI0
npouecca mo JHCHUTNIHHE

1. JlekunoHHBIE 3aHATHA:

-KOMIUIEKT 3JIEKTPOHHBIX IIPe3eHTaNl/ Claiiios;

-ayAUTOPUS, OCHAIICHHAS MTPE3CHTAIIIOHHON TEXHUKOH (IIPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK).

2. [IpakTryeckue 3aHATHA:

-KOMIIbIOTEPHBIN KJ1acc;

- IpE3eHTAIIMOHHAsA TeXHUKA (TIPOEKTOP, SKPaH, KOMITBIOTEP/HOYTOYK).

3. JlabopatopHble pabOTHI MPOBOJISTCS C NMPUMEHEHHEM BHUPTYyaJbHBIX J1abopaTopHbIX creHnoB LAB-
WORKS 3A0 TPAH3AC (10 ruapaBiuke, 0 TEIUIOOOMEHY, 10 MEXaHHUKE )KUAKOCTU M ra3a) Wid B CHEHUaIN3UPOBaH-
HOH 1abopaTopuy, OCHAILIEHHOW HEOOXOIUMBIMU IPHOOPaMK U 000PYAOBaHUEM:

- JJabopaTopHasi yCTaHOBKa 110 peKTU(HKaIuK (Tapeabuatas kojgoHHa) Mogens: [TAXIT-PYM-T.

- JlabopaTopHas ycTaHOBKA JJIsl UCIIBITAHKS PAa3IMYHBIX KOHCTPYKIMH TernoooMenHukoB. Monens: TOT-TIIb.

IIpouee

-pabodee MeCTO MperoJaBaTesi, OCHAIICHHOE KOMITBIOTEPOM € AOCTyIoM B VIHTEpHET;

-paboune MecTa CTy/I€HTOB, OCHAIIEHHBIE KOMITBIOTEPaMH C AOCTYIIOM B VIHTEepHET, MpeaHa3HaueHHBIC AT pa-
OOTBHI B 3JIEKTPOHHOM 00pa30BaTEIbHON Ccpere.

[Iporpammy cocraBmia
Cr. npenonasateis, kapeapbl XT JIp13noBa M.B.



http://www.tflexcad.ru/download/t-flex-cad-free/
https://ru.smath.info/

