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HOACHUTEJIBHAS 3AITMCKA
Heab npenoxaBaHus IMCHUIJIMHBI U €€ 32124

[lenp TUCHUIUIMHBI — MOATOTOBKA HMHKEHEPOB-XMUMHUKOB-3KOJIOTOB ISl TO-
CIenyIoNel yCrentHo mpodecCHOHaTbHON ASATENBHOCTH 32 CUET MPUOOpETEHUS
3HaHWI B 00JIACTH OCHOBHBIX, HAaW0OJIEE THUIIOBHIX MPOIIECCOB U aIMapaTOB XUMHU-
YECKOW TEXHOJIOTHH. JTH 3HAHUS B MEPBYIO OYepEeah HEOOXOAMMBI JIJIsSi TOHUMAHHS
Y PELICHUS BONPOCOB TEXHOJIOTUYECKOTO XapakTepa.

3aoauu yueoOHOl OUCYUNIUHDL:

npuoOpeTeHre 3HaHuM B 00JIaCTH TEOPUHU TUIOBBIX MPOLIECCOB U anmnapaTroB
XUMHYECKON TEXHOJOTHUH, OCHOB METOJIMK UX PAacu€Ta, aHaJu3a U MOJEIIUPOBAHMUS,
B TOM YHCJIE IPU CUHTE3€ TEXHUUYECKUX, MHKEHEPHBIX U S)KOHOMUYECKHUX 3a/aY;

noyiydueHue M (GOpMHUpPOBAHUE MEPBUUYHBIX HABBIKOB PEHICHUS KOHKPETHBIX
NPUKJIAJAHBIX 33]1a4 B 00J1aCTH MPOIECCOB U aNMapaToB XUMUYECKON TEXHOJOTUH, a
Takke (popMUpOBaHUE HABHIKOB TEXHOJOTUYECKOTO MPOEKTUPOBAHUS aIMIapaToB U
YCTaHOBOK;

W3y4YCHUE TEOPETUYECKUX W TPUKIAAHBIX MPUHIMIIOB, OCBEIIAKOIINX
YCTPOMCTBO, METOABI PACUETOB U HCCIECAOBAHUN XUMHUKO-TEXHOJIOTHYECKHUX alla-
paToOB M YCTAHOBOK;

OBJIQJICHUE METOJaMHU PACUYETOB, POCKTUPOBAHUS, aHAIN3a, UCCIICOBAHUMN U
YCOBEPILIEHCTBOBAHUS MPOLIECCOB U ANMNAPATOB XUMUYECKON TEXHOJIOTHUH;

npuoOpeTeHNEe NMEPBUYHBIX HABBIKOB IO YMPABICHUIO MPOIIECCAMHU, amnapa-
TaMH ¥ YCTAHOBKAMH XUMUYECKOW TEXHOJIOTHUHU.

B pesynbrare uzydyenus aucuuiuinHbl «IIponecchl U anmapaTbl XUMUYECKON
TEXHOJIOTUN» (OPMHUPYIOTCS CIACAYIONINUE CTICIIMAIbHBIE KOMIIETEHIIUU:

CK-3: 3Hath yCTpOWCTBO, MPHUHIMI pabOThl U METOJBI pacueTa OCHOBHBIX
MIPOLIECCOB U AIIapaTOB XUMHUUYECKON TEXHOJIOTHH.

BerllienepeurcieHsble eI U 3a1a4d JUCHUILIMHBI PEAIU3YIOTCA Ha JIEKIIH-
AX, MPAKTUYECKUX U JIADOPATOPHBIX 3aHATUAX. 3aBeplIalolIell cTaaueil u3ydeHus
JTUCIUIUIMHBI SIBJISIETCA BBINOJHEHUE KYpPCOBOro mpoekta. OHO mpecieayer Leib
3aKpENUTh y CTYJICHTOB MOJYYCHHBIE 3HAHUS MO MPAKTUYECKOMY pacyeTy U TEXHO-
JIOTUYECKOMY TPOEKTUPOBAHUIO ANMNAPATOB U YCTAHOBOK

MecTo y4eOHO# JUCHMILUIMHBI B CHCTEMe MOJATOTOBKHU CHEHUAINCTA C BbIC-

UM 00pa30BaHUEM, €€ CBA3H C IPYTMMH Y4eOHbIMHU IHCHUIIMHAMMA

Jucuunnuna «IIporecchl n annapatbl XUMHUYECKOW TEXHOJIOTUMY, H3ydaeMast
IIPU MTOATOTOBKE MHKEHEPOB-XUMHUKOB-3KOJIOTOB, 10 CBOEMY COAEPKAHUIO SIBJISCT-
cs crienuanbHo. 1o cymHocT ans cryaenToB cneruaibHoct 1-57 01 01 «Oxpa-
Ha OKPYXKAIOILIEW Cpellbl U PAlMOHAIBHOE HMCIIOJIB30BAHUE MPUPOIHBIX PECYPCOB)
JaHHAs JUCIUIUIMHA sBIsieTCs (pyHIaMeHTaabHOW oOmenHxeHepHod. OHa maeT
BO3MOXXHOCTh MPUOOPECTU 3HAHUS O TEOPETUUYECKUX OCHOBAX XMMHYECKOU TEXHO-
JIOTUH, TUMOBBIX XUMHUKO-TEXHOJOTUYECKUX MPOIECCAX U amlmaparax, OCHOBaxX Me-
TOJAOB HMX pacyeTa U MOJACIHPOBAHUS. TeopeTHuecKkne M MPaKTHUYECKHE OCHOBBI
JUCUUIUIMHBI CBSI3aHbl C aHAJIU30M, MAaT€MAaTUYECKUM OINHUCAHUEM PA3JIUYHBIX SB-
JICHUH, pEIICHUEM MPUKIIAHBIX 3a/1a4, paC4€TOM U MOJAECIUPOBAHUEM ITPOIECCOB U
arnrmapaToB XMMHYECKON TEXHOJIOTUHU.
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Jns oBnmanenus nucuurinHon «lIpomeccsl u anmapaTbl XMMAYECKOW TEXHO-
JOTUM» HEOOXOJUMBbl 3HAHUS TaKuUX ITUCIHIUIMH, Kak «Bpiciias maTemarukay,
«Dusuka», «Teoperndyeckne 0CHOBbI Xxumumn», «Heoprannueckas xumusa», «Opra-
HHAYECKas XUMUD», «DPusndeckas xuMus», «IloBepXHOCTHBIE SBJICHUS U JUCIIEPC-
HbIE CHUCTEMBD», «DHEProcOEpeKEHNEe M IHEPreTUYECKUid MeHemHKMeHT», «llpu-
KJagHas MexaHuka», « udopmaTtuka u komneloTepHas rpadukay, « IHxenepHas u
MaIlIHHAA Tpadukay.

[Ipu nocnenyromemM oO0ydeHHH CTYAEHTOB MaTepualbl aucuurinHbl «lIpo-
IIECCHI U anmapaThl XMMUYECKON TEXHOJIOTHI» OyAyT BOCTPEOOBAaHbBI MPU U3yUYECHUU
auctuiinH «OO0mias XUMHUYECKasi TEXHOIOTUs», « TeXHOIOTUs OCHOBHBIX IPOMU3-
BOJCTB», «ABTOMAaTHKa, aBTOMATU3allMsI U aBTOMAaTUYECKUE CUCTEMBI YIIPABIICHUS
TEXHOJIOTMUECKUMH TpolieccaMm», «OxXpaHa aTMOC(HEpHOTro BO3/yXa OT 3arpsi3He-
HU», «YTpaBlIeHHe BOAHBIMU pecypcamu. OUuCTKa CTOYHBIX BOA», «HMcmonbs3oBa-
HUe, 00€3BpEKUBAHUE U 3aXOPOHEHHUE OTX0I0B». Kpome Toro, 3HaHUs MPOIIECCOB U
anmnapaToB XMMHUYECKOH TEXHOJOTMU HEOOXOIMMBI MPU MPOXOXKJIECHUU MPOU3BO/I-
CTBEHHOW TEXHOJIOTUYECKOM W MPEIJUIUIOMHOM MPAKTHUKHW, MPU CHA4e Tocyaap-
CTBEHHOTI'0 3K3aMEHa MO CHEUUaIbHOCTH, IPU aHAINU3E U pa3pabOTKe TEXHOJIOTHYe-
CKHMX BOIIPOCOB B JTUIUIOMHBIX IMPOEKTax (padoTax) v UX 3aIlUTE.

TpeOdoBaHusA K 0CBOCHUIO Y4eOHOM IMCHUIINHBI
B pe3synbrare uzydyenus qucuuiuinHel «lIponecchsl n anmapatbl XUMUYECKON
TEXHOJIOTUW» CTYJEHT JAOJIKEH:

3HAmMb:

— TEOPETUYECKHE OCHOBBI U HA3HAYEHUE BAXKHEUIINX TEXHOJOTHYECKHUX MPO-
LIECCOB, UCIOJIb3YEMbIX B XUMUYECKON U CMEXHBIX C HEM OTPACISAX MPOMBIIIEHHO-
CTH;

— YCTpPOWCTBO M MPUHIUIBI paOdOThl OCHOBHBIX allapaToB U YCTAHOBOK JUIS
IPOBEICHUS] XUMUYECKUX TEXHOJOTMYECKHUX IIPOLIECCOB;

— COBPEMEHHBIE TEXHOJOTMH W amnmaparbl Uil OCYILIECTBIEHUS XUMHUKO-
TEXHOJIOTUYECKHUX MTPOLIECCOB;

— OCHOBHBIE METOJIbI MOJEIIMPOBAHUS, pacieTa U ONTUMHU3ALMH IIPOLIECCOB U
anmnaparos;

— MOYTH U CIOCOOBl TEXHUYECKOTO YCOBEPILIEHCTBOBAHMS JIEHCTBYIOIIUX
YCTaHOBOK U aIllapaToB C LEJbIO MOBBIIIEHUS X TPOU3BOJAUTEILHOCTH U TEXHUKO-
SKOHOMHUYECKHUX MOKa3aTeIeH;

— MYTU COBEPIICHCTBOBAHUS BHOBb Pa3pabaThIBA€MbIX XMMUYECKHX TEXHO-
JIOTUI U TEXHUKHU;

ymembp:

—yMeTh MPUMEHATh 0a30BbIe HAYYHO-TEOPETUUECKHE 3HAHUS JJIs PEIICHUs
TEOPETUYECKHUX U NPAKTUYECKUX 33/aY;

—pelaTh KOHKPETHbIE NHKEHEPHO-TEXHOJIOTHYECKHE 3aa4M IIyTEM aHaJIN3a,
pacdera, MOJEIUPOBAHMS U ONTUMHU3ALMH MPOLECCOB U aIIApaToOB, & TAKXKE MPO-
BOJUTbH HCCIIEJOBaHMs, 00pabOTKy SKCIEPUMEHTAIBHBIX JAHHBIX U HCIIOJIb30BaTh
pe3yNbTaThl HAay4YHO-HCCIEAOBATEIbCKUX pabOT Uil OOHOBIEHUS M YCOBEPILEH-
CTBOBaHUS TEXHOJIOTUYECKHUX JTMHUM;



— palyoHaJbHO OPraHU30BBIBATH TEXHOJOTHYECKYIO IOCIIEI0BATEIIBHOCTD
nepepabOTKU CHIPhsI MOTYyYEHUS TOTOBOTO MTPOTYKTA;

— Npo¢eCCHOHAIBHO 00pamarTbcs C TEXHOJOTHMYECKHMH armapaTaMu Ipu
CTPOrOM COOJIIOJICHUHU MPaBUI 0€30MaCHOCTH MTPOBEEHHUS MPOIIECCOB;

— aHATM3UPOBATH 3aKOHOMEPHOCTH MTPOTEKAHUSI OCHOBHBIX MPOIIECCOB;

— OIICHMBATh COOTBETCTBHE MPOCKTHBIX PEIICHUHA MOCTABICHHBIM TEXHOJIO-
TUYECKUM IICIISM;

— YMETh OCYIIECTBIIATH KOMITJICKCHBIN MTOAXO0/ K PEIICHUIO TEXHOIOTHICCKUX
poOJieM;

— YMETh NMPUMEHSTH dHEProdPheKTUBHBIC U pecypcocOeperarIre TeXHOI0-
TUH;

e1a0ems:

— MeToJaM{ MOJCIMPOBAHUS W ONTHUMHU3AIMU IIPOIIECCOB M amnmapaToB XH-
MHYECKOU TEXHOJIOTHH,

— METOJaMH YIIPaBJICHUS W KOHTPOJISA BAXHEHIITNX TEXHOJOTHYCCKUX Iapa-
METPOB OCHOBHBIX IPOIIECCOB M aMapaTOB XMMHUYIECKOW TEXHOJIOTHH;

— METOJaMH TIepecueTa pe3yabTaTOB SKCIECPUMEHTAIBHBIX HCCICAOBAHUHN B
MIPUMEHEHUH K MMPOMBIIIIICHHBIM MPOIIECCaM | ariapaTaM;

— YMEHHUEM HCITOJIH30BaTh OTPACIEBYI0 HAYYHO-TEXHUUYECKYIO MH(POPMAITHIO
JUTSI PENICHHsI 3a/1ad YCTOWYHMBOTO PAa3BUTHSI MPOU3BOJACTBEHHBIX IOIPA3CICHHMA
npeanpusaTUs (OpraHu3alu), BhITYCKa KauyeCTBEHHONW KOHKYPEHTHOCHOCOOHOW M
AKOJIOTHYECKH 0€30MacCHOM MPOIYKIINHU, BHEAPECHUS ONTUMHU3HPOBAHHBIX IO TEXHO-
JIOTHYECKUM M SKOHOMHUYECKHUM TapaMeTpaM TeXHOJIOTHI;

— OCHOBHBIMU criocobamu npuMeHeHHs 2((OEKTUBHON OpraHU3aIluy U pai-
OHAJILHOTO 00CITYKUBAHUS ITPOU3BOJICTBEHHBIX TEXHOJOTHUECKUX MPOIIECCOB;

— MEXIUCIUIUTMHAPHBIM TTOIX0JIOM JJISl PEIICHUS TTPOOIIeM.
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1. COAEP KAHUE YYEBHOI'O MATEPHUAJIA

BBEJIEHUE

ConepxxkaHue, 3aJadyd W poJib JUCUUIUIMHBI B IOATOTOBKE HWHXKEHEPOB-
XUMHKOB-TeXHOJOToB. Kiaccudukanus XMMHUKO-TEXHOJIOTHUECKHUX IPOIECCOB H
amnmnaparos.

OOuue NpUHLKIIBI pacyera, aHaJln3a U MOJEIUPOBAHUS IIPOLECCOB U allla-
paTtoB. MaTepuanbHble U dHEpreTuueckrue OanaHchbl. /[BuxKyias cuiia MmpoLeccoB
nepeHoca. OCHOBHOW KMHETUYECKHUI 3aKOH SIBJICHUH IIEpeHoca.

PA3JEJI 1. THAPOMEXAHNYECKHUE ITPOLHECCBHI U AIIITAPATbBI

Tema 1.1. Ocnogbl mexHuuecKkoll 2UOPasIUKU

@u3znyecKkre CBOMCTBA KUAKOCTEM M Ta30B U IAapaMeTpbl UX COCTOSHHIL.
Knaccudukanus KuakocTel B THIPABIUKE.

I'unpocratuka. Juddepennumanbnoe ypaBHeHue paBHOBecus Oitnepa. Oc-
HOBHOE€ YPaBHEHME THIPOCTATUKH U €T0 MPAKTUYECKOE IPUMEHEHUE.

['unponnHamuika oAHO(A3HBIX MOTOKOB. XapaKTEPUCTUKU MTOTOKA KUIKOCTH.
VYpaBHeHUs MaccoBOro M 00bEMHOro pacxoaoB. DyHIaMeHTadbHbIE ypaBHEHHS
TUAPOAMHAMUKA: AU depeHInaIbHoe ABUKEHUS Dijlepa; Hepa3pbIBHOCTH NOTOKA,
HaBre — Ctokca. YpaBHeHue bepHyinu sl UA€IbHOW U PEaNbHOM JKUIKOCTEH.
[IpakTnueckoe npUMeHeHUEe ypaBHeHUH bepHymnu (ycTpoiicTBa A M3MEpEHMs
pacxoja >KMIKOCTH, JABIEHUN M CKOpPOCTEH). PeXMMBI NBUKEHHS JKUIKOCTEH.
CrpykTypa IIOTOKOB, paclpeAcIICHHE JOKAIbHBIX CKOPOCTEN B HUX.

MonenrpoBaHue IpoLeccoB U anmnapaToB. Teopust mogo0us U ee 3HaUCHUE B
HayYHOW M MH)KEHEpHOM mpakTuke. Teopemsbl noaodus. Kpurepuu runpoauHamu-
yeckoro noaoous. OOmuid BUJI KpUTEPUAIbHBIX YPAaBHEHUMN U1 ONMCAHUS JBUXKE-
HUSI IOTOKOB ¥ THIPOMEXAHUYECKUX MPOLIECCOB.

[ToTepu naBnenust B TpydonpoBogax u annaparax. [lorepu naBnenus Ha Tpe-
HHUE U Ha MECTHBIX CONPOTHUBIICHMSX, UX pacyeT. Pacuer ruapaBiandecKkoro comnpo-
TUBJIEHUs TpyOonpoBoa. OO0CHOBaHKE ONTUMAIBHOTO JUaMeTpa TPyOOIpoBoaa.

Tema 1.2. Ilepemewernue scuokocmeil u 2azoe

Maiiussl 15 IepeMenieHust >KUIKOCTEN U Tra30B, UX KJIacCU(UKaIHI.

Hacocsi. Ux xknaccudukarus. OCHOBHBIE TapaMeTpbl pabOThI HACOCOB.

Ornpenenenue Haropa u JOMYCTUMOM BBICOTHI BCACBIBAHMS HACOCA.

[lenTpoOexubie Hacockl. VX ycTpoNCTBO U MpUHIIUIT AeicTBUA. B3anMoaeii-
CTBHE Hacoca 1 TpyOOIpoOBOIHOM ceTH, pabouasi Touka Hacoca.

TunoBsie U COBpeMEHHBIE KOHCTPYKIIUUA HACOCOB (TIOPIIHEBHIE, TJIACTUHYA-
ThI€, OCEBBIE U JIP.), UX MPUHIINI JIEHCTBUS U IPUMEHEHUE.

Komnpeccopusie Mmammnbl. Ux knaccudukanus. PagranbHbie 1 OCEBbIE BEH-
TUAATOPHL. [loprTHeBbIe KOMIIPECCOPHI U OCOOCHHOCTH UX PadO0Thl. MOITHOCTH, TT0-
TpedisieMas kommpeccopom. Typookommpeccopsl. BakyymHbIe HACOCHI.

Tema 1.3. I'uopoounamuka zemepozeHHbIX CUCHIEM.
Knaccudukanusi reTeporeHHbIX CUCTEM, WX POJib U MECTO B TEXHOJIOTHYE-
CKHX ITpOLIecCax.
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JIBM>KeHHE TeN B KUAKOCTH. Pacder cui compoTUBIICHHMSI P ABMKEHUH Tella
B JKUJIKOCTUA. MeTO/bI pacyeTa CKOPOCTH TPABUTAITMOHHOTO OCAXKICHUS B YCIOBUSIX
JTUHAMUYECKOTO PAaBHOBECHHI.

XapaKTepuCTUKHN CJI0SI 3EPHUCTOrO0 Marepuana. JIBUKEHHE MOTOKa dYepes
3epHUCTHIN c10i. COCTOSTHUS 3€PHUCTOTO CJIOs (HEMOIBUKHOE, TICEBI00KMKEHHOE,
yHOca). ['mapaBaudeckoe COMPOTHBIICHUE HEMOIBIIKHOTO U TICEBIOO0KHKEHHOTO
3epHHUCTHIX CI0€B. PacueT OCHOBHBIX MapaMeTpOB ICEBIOOKIIKEHHOTO 3€PHUCTOTO
cnost. [THeBMO- ¥ THIPOTPAHCIIOPT MAaTEPUATIOB.

MeToapl AMCTIEPTUPOBAHUS S>KHIKOCTEH W Ta30B M YCTPOWCTBA ISl OCY-
IIECTBIICHUSI TIPOLIECCOB ((POPCYHKH, pacHbUIATENN, 0apOOTEPHI, COILIA).

Tema 1.4. I'uopomexanuueckoe pazoenenue 2emepozeHHbIX CUCHEM

MeTtoapl pa3feneHuss reTeporeHHblx cucreM. OCHOBHbBIE KPUTEpUHU BbIOOpa
MeToJa paszieneHus. MaTtepuaabHblil OalaHC Mpoliecca pa3aeieHusl.

Ocaxzaenue noa AeiucTBueM cuil TspKeCTH. OCHOBHBIE ITOJIOKEHHUS pacuera
OTCTOMHUKOB. THIOBBIE U COBPEMEHHBIE KOHCTPYKIIMH OTCTOMHUKOB.

OunbrpoBanue. JBrwkymias cuia mnpoiecca. MexaHu3mbl (DUIBTPOBAHMUS.
Knaccudukanusa ocaakoB 1 prIbTpOBaIbHBIX NEPeropogok. OCHOBHOE ypaBHEHHE
¢unabTpoBaHUs. YpaBHEHHE (UIBTPOBAHMS MPHU MOCTOSHHOM IEpenaje JaBJICHUM,
KOHCTaHThI (unpTpoBanus. Kinaccudukanus QuiabTpoB, UX TUIIOBBIE U COBPEMEH-
Hble KOHCTpYKUHUH. OCHOBBI pacuera (pUIbTPOB.

Paznenenue mojn nedcTBUEM WHEPHMOHHBIX CWI. LleHTpoOexHbINH (akTop
paznenenus. LIUKIOHBI Il OYMCTKHM ra3oB M TUAPOLMKIOHBL LlenTpudyru, ux
KjIaccuukanus 1 o0gacTu npuMeHeHus. KoHCTpykuuu QuibTpyommx U ocaau-
TEJBbHBIX LEHTPUPYT.

Moxkpast ounctka razoB. Koncrpykunu ckpyOOepoB-IIbLICYIOBUTENEH.

DnexTpuueckas ouncTka razoB. KoHCTpyKumu 31eKTpoUIbTPOB.

Tema 1.5. Ilepemewtuganue 6 Hcuoxkux cpeoax

Ha3nauenue u poiib npoiieccoB nepemeninpanus. CnocoObl mepeMenmBaHusl.
Mexanuueckoe nepememrBanue. KOHCTpYKIMM U 001acT NPUMEHEHHUS THIOBBIX
Y COBPEMEHHBIX MelaJIoK. MOIIIHOCTh MPUBO/IA MEILIATIKHU, €€ pacyerT.

PA3AEJI 2. TEIIVIOBBIE ITPOLHECCBHI U AIIITAPATBI

Tema 2.1. Ocnosvt meopuu meniooomena

PoJsib TenoBEIX TPOIIECCOB B XUMUYECKOW MTPOMBIIIIIEHHOCTH.

MexaHu3Mbl iepeHoca Tersia. TeraoBsie 0anaHChl.

[lepenoc Temna TemionpoBOAHOCTHIO. JuddepeHimanbHoe ypaBHEHHE Tie-
penoca terma Oypee. YpaBHeHue 3akoHa Dypbe. TemnonpoBOAHOCTh MIOCKUX U
MAJTUHAPUYECKUX CTEHOK MPHU YCTAaHOBUBIIIEMCS TETIIIOOOMEHE.

Ilepenoc Ttenna koHBekHMeW. EcTecTBEHHass M BBIHYKIACHHAS KOHBEKIIMSL.
HubdepennmansHoe ypaBHEHHE KOHBEKTHBHOTO TepeHoca Tera (ypaBHEHHE
®dypre-Kupxroda). YpaBHeHue TeriooTaauu.

TennoBoe nonodue. Kpurepun temnoBoro nogodus. OOmumii BUJ KpUTEpU-
aJbHBIX YPaBHEHUH JJIs ONUCAHUs TEINIO0OMEHHBIX MPOIECCOB.



9

Temnootnaya npy BBIHYKIEHHOM M €CTECTBEHHOM KOHBEKIMHU 0€3 M3MEHE-
HUSl arperaTHoOro COCTOSIHUS TEIUIOHOCUTEINS, NMpU KOHACHCALWU Mapa, KUICHUH
KUJIKOCTH. JIyIUCTBIN U CIIOXKHBIN TEMI000OMEH.

Tennonepenaua. OCHOBHOE ypaBHEHUE Teruionepeaaun. B3anMocssa3b ko3 (-
dummenTa Teruonepeaaud ¢ kodpPHUIMeHTaMu TEIIOOTAAYM U TEIJIOBON MPOBO-
JUMOCTBIO CTEHKH. [[BMXKyIas cuiia Tersionepenayu, pacyeT €€ CpeAHe BelIndu-
Hbl. OCHOBBI pacueTa TerIonepeay Mpu HeCTAMOHAPHOM TEIJIO0OMEHE.

Tema 2.2. Ilpomvluunennvie menaonocumenu u  memoowl
UX UCNOIb306AHUS

Knaccudukanus tersoHocuresneit 1 TpedoBaHus, IPEIbIBIIEMbIC K HUM.

OcCHOBHBIE TPEIOIINE TETNIOHOCUTENN (TOMOYHBIE Ta3bl, BOASHOW map, rops-
yasi BOJIa) U CIIOCOOBI UX MCITOJIb30BAHUS.

OcHOBHBIE OXJIQXK/IAIOIINE TETUIOHOCUTENHU (BOJIa, BO3/IyX) M CIIOCOOBI MX HC-
MOJIb30BAHUSL.

CrennalibHbIE TPEIOLIUE U OXJIAXKIAIOIINE TEITIOHOCUTEIH.

Tema 2.3. Tennooomennvle annapamot

Knaccudukanus TernaooOMeHHBIX anmapaToB.

TumoBble KOHCTPYKIIMHM TMOBEPXHOCTHBIX TETIOOOMEHHHKOB (KOXYXOTPYO-
yaTble, «Tpy0a B TpyOe», mactuH4yaTeie U Ap.). CMecuTeabHbIe TEMII000OMEHHUKH.
CoBpeMeHHBIE U MTEPCIIEKTUBHBIC TETUIO0OOMEHHBIE anapaThl.

Nurencudukanusa temiooOMeHa B ammaparax. BplOop TermtooOMEHHUKOB.
OCHOBHBIE TTOJIOKEHUS TEINIOTEXHUUECKOIO paciyeTa MOBEPXHOCTHBIX TEIIOOOMEH-
HUKOB.

Tema 2.4. Boinapueanue

CymHocTh Inporecca BbIIApUBAaHUS, €r0 3HAYEHUE M METOJIbI OCYIECTBIIE-
HUsl. MaTtepuanbHblid 6anaHc npoiecca. OnpezeneHue TeMieparypbl KUIIEHUs pac-
TBOpa, Jenpeccud. TeroBoil OanaHc BeimapHOro ammapara. [lone3nas pasHOCTH
TEMIIEPATYpP NP BblapuBaHuu. l1opsnok pacuera BeImapHOTro anmnapara.

OpnHO- 1 MHOTOKOPITYCHBIE BbIIApHbIE YCTaHOBKH. OOOCHOBaHME YHMCIa KOP-
ITyCOB BBIITAPHON YCTAHOBKHU.

Knaccudukanus BbIIapHBIX anmnapaToB, UX TUIOBBIE U COBPEMEHHBIE KOH-
CTPYKLUHU.

PA3JIEJI 3. MACCOOBMEHHBIE ITPOILIECCHI ! AIIITAPATHBI

Tema 3.1. Ocnoswvl macconepeoauu

OO6mrast xapakTepucTuka U Kiaccuukaiys MaccoOOOMEHHBIX MporeccoB. Mx
POJIb U MECTO B XUMHUYECKOU MTPOMBIIIIICHHOCTH.

Cnoco6sl BeipakeHus cocTaBa (pa3. PaBHoBecue npu maccooomene. Martepu-
aNbHBIA OallaHC MAacCOOOMEHHOTO Tpoliecca (ammapara). YpaBHeHue padodeit au-
HUHM MacCOOOMEHHOT0 Tpoliecca (amnmapara).

MexaHu3MBbI TTIepeHoca BelecTBa Mpu MaccooOMene. Monexysipaast nuddy-
3ust. 3akoHbl Ouika. KoHBekTHBHBIN nepeHoc BeuecTra. Juddepennmanbaoe ypas-
HEHUE KOHBEKTUBHOTO MaccOOOMEHa.
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VYpaBuenue maccoorgaud. OcHOBHbIE KpuTepuu IU(B(GY3HOHHOTO MOJ00US.
[Ipumenenus Teopuu nud@Py3noHHOTO MOAOOUS ISl OMUCAHHS U PACUETOB MaCCO-
OOMEHHBIX MPOLECCOB.

Maccomnepenaya. OcHOBHOE ypaBHEHHE Maccomnepenauyd. B3anMocBss3b Ko-
s umrenToB Macconepenaun ¢ kodhdunreHTaMmu MaccooTnauu. J[Bmkyimas cuia
MaccoIepeiauu, pacueT €€ CpeAHEH BETUIUHBI.

OcHoBBI pacueTa MaccoOOMEHHBIX armaparoB. OOIIHe MOJOKEHUS U TOPs-
10k pacuetoB. Omnpenenenrue pa3MepoB MacCOOOMEHHOTO amnmnapara ¢ MCIoIb30Ba-
HHEM OCHOBHOTO YpaBHEHHUs Maccomepenauyn. OnpeseneHne BbICOTHI alapara 4e-
pe3 YMCIIO M BBICOTY eAMHHUIl epeHoca. CTyneHb U3MEHEHHs] KOHIEHTPAIHH, TeO-
peTuyeckasi CTyNeHb B3auMoJeHcTBUS (a3. DPPEKTUBHOCTh CTYNEHU M3MEHEHHUS
KOHILIeHTpanuu. OnpesesieHre BEICOTHI anfapaTa yepe3 Yuciao CTyNeHed N3MEHeHUS
KOHIICHTPAIUH.

Tema 3.2. Abcopoyus

OO6mue cBeaeHus: 00 abcopOLMK, €€ PoJib B XUMUUECKON TexHoyioruu. Pas-
HOBecHe Tpu abcopOiuu. [lecopOiusi, ee pojib U METOAbI OCYIleCTBICHUsA. MaTte-
puanbHbld OanaHc abcopOepa u ero padouast muHus. OOOCHOBaHKE paboyero pac-
xo/1a abcopOeHTa u pazmepoB adbcopOepa. [IpuHIMnUanbHbIE cXeMbl a0COPOITMOH-
HO-/1€COPOLIMOHHBIX YCTAaHOBOK.

Knaccudukanusa adbcopdbepoB. TunoBbie U COBpEMEHHBIE KOHCTPYKIIMH a0-
copOepoB (paclbUIMTENbHBIE, HACAIOUHbIE, TapenbyuaThlie U JIp.). Bunel Hacanok, ux
XapaKTepUCTUKHU U BbIOOP. KOHCTpYKIIMU MacCOOOMEHHBIX Tapesok A abcopOIiu-
OHHBIX annaparoB. [lopsaok pacuera abcopbepa.

Tema 3.3. Ilepeconka u pexkmuguxayus

OOmas XapakTepUCTUKa MPOLECCOB, X MECTO B XMMHYECKOM TEXHOJOTHUHU.
PaBHOBecue B cucteme nap — KHUAKOCTb.

[Ipocras meperonka. Ee MmarepuanbHbIil OanaHc.

Pextudukanus. YcraHoBKa Uisi HENPEPHIBHOM peKTH(PUKALMK OWHAPHOU
cMecHu. MaTtepuaibHbIi 0ajaHC HEMPEPHIBHOW OMHApHOUW pekTuduKaiuu. YpaBHe-
HUA pabouux JUHUN OuMHapHOU pekThudukaiu. OCHOBHbIE YPaBHEHUS TEILIOBOTO
OajlaHca pEeKTHU(PUKALMOHHON yCTaHOBKM. PacueT MUHMMaibHOTO U OOOCHOBaHHUE
pabouero QuerMoBbIX uncen. KoHCTpyKIuM pekTU(UKAIMOHHBIX KOJIOHH. Crenu-
aNbHbIE BUJIbI PEKTU(PUKALIMK U YCTAHOBKHU Ui UX npoBeneHus. [lopsanok pacuera
pPEeKTU(UKALIMOHHON KOJIOHHBI U YCTaHOBKHU.

Tema 3.4. Tepmuueckan cywka

OO1as XxapakTepuCcTUKa MpoLecca, €ro pojib U MECTO B XUMUUECKHUX MPOU3-
BOJICTBAax.

@dopMHbI CBSI3M BIAru ¢ MaTepuanoM. MeToapl CYyITKi U 0OOCHOBaHHUE CIIOCO-
OOB y/aJeHHs BJIard U3 MaTepuasoB.

KonBektuBHast cymka. CymmibHble areHTbl U UX BbiOOp. [lapamerpsl cy-
MIMJIBHOTO are’Ta, |-X-auarpaMma BiIaXXHOTO Bo3Ayxa. MexaHu3Mbl IepeHoca Bia-
I IIpU CYILIKE, KMHETHUKA Impolecca. JBrwxymas cuna cymkud. MarepuaibHbI U
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TEMJIOBOM OallaHChl KOHBEKTUBHOM CYyIIUJKHU. TeopeTnyeckas U JIeWCTBUTENbHAS
cymmiku. [locnenoBaTeabHOCTh pacyeTa KOHBEKTUBHOM CYIIWIIKH.

Krnaccudukanus Cymmiok U CymniIbHBIX YCTAaHOBOK. THITOBBIE M COBPEMEH-
HbIE€ KOHCTPYKIIMM KOHBEKTHUBHBIX CYIIMIOK (O6apabaHHas, KHUIISIIETO CIOS U Ap.).
CnenuanbHble CyIIWIKK (pagualiOHHbBIE, KOHTAKTHBIE, CyOnuMalimonHsie). [lytu
COBEPILIEHCTBOBAHUS CYLIUIIOK.

Tema 3.5. Aocopouusa u uonuwlii 00Mmen

OOmme cBemeHUs O TIpolecce U 00IacTIxX ero npuMeHeHus. OCHOBHBIE TIPO-
MBIIIIJIEHHBIE aJICOPOCHTHI, UX CTPYKTypa U CBOMCTBA. PaBHOBecue npu ajcopOimu.
Hecopbuust u criocoOkl ee npoBeaeHus. KoHcTpykiuu aacopOepoB.

XapakTepucTuKa npoiecca 1 HOHUTOB. MloHOOOMEHHbIE YCTaHOBKHU.

Tema 3.6. ZKuokocmmuan Ixcmpaxuyus

OOmmue cBeeHus: 0 MPOIECCe U €ro MPaKTUYeCKOM MpUMEHEeHUU. MeToabl
KUAKOCTHOM 3KcTpakiuu. OCHOBHBIE CXeMbI MPOBeJeHUs dKcTpakiuu. Kinaccudu-
Kalus SKCTPAKTOPOB, UX KOHCTPYKIMH (KOJIOHHBIC TPABUTAIMOHHBIE, CTyIICHYAThIC
H J1p.).

Tema 3.7. Pacmeopenue u 3IKCcmpazupoéanue 6 cucmeme meepooe
meino — HcuoKocmao

OO6uue cBefeHUs O Mpoleccax. DKCTPardpoBaHUE KUIKOTO BEIIECTBA W3
TBEPJIOTO TeJa. DKCTparupoBaHue TBEPOTO BemiecTBa. CrocoObl SKCTparupoBaHus
U pacTBopeHusA. KOHCTpYKIIMU SKCTPAKTOPOB M paCTBOPUTEIICH.

Tema 3.8. Kpucmanauzayus uz pacmeopoeé u pacnjiagos
OO6mue cBeneHus 0 Tpoleccax U ux npuMmeHeHuu. Kpucrannuzanusa us pac-
TBOpOB. Kitaccudukanusi KpucTasIn3aTopoB U UX KOHCTPYKIIMH

Tema 3.9. Memopannwie npoyeccol

OO6mwme cBefeHus O mpoleccax u oonactsax ux npumeHenus. Knaccuduxanus
U XapaKTEepUCTHKAa MeMOpaHHBIX MporeccoB (O6apomeMOpaHHbIX, AU(PHY3NOHHO-
MeMOpaHHBIX, 3JEKTPOMEMOPAHHBIX, YJIbTpa- U MUKPOQUIbTpALMK) U MEMOpaH.
KoncTpykiinn MmeMOpaHHBIX ammapaTos.

PA3JIEJ 4. MEXAHUYECKHUME ITPOLIECCHI

Tema 4.1. H3menvuenue meepovix mamepuaios

Teopuu nuzMenbueHuss. Metonpl uaMenbueHus. CTeneHb u3menbueHus. Me-
ToAbI MoMoJa. Knaccudukarus MammH a1 u3menbueHusi. OCHOBHbBIE KOHCTPYKIIMU
JTpoOUIIOK (IIIEKOBBIE, KOHYCHBIC, BAJIKOBBIE, MOJIOTKOBBIE) U MeIbHUIL (0apabaHHbIC
I1apOBBIC, CTEPIKHEBBIC U TPyOUaThie, BUOPAILIMOHHBIC, CTPYHHBIE U KOJUIOUIHBIE).

Tema 4.2. Knaccuguxayuu u copmuposxka meepovix Mamepuaios
I'poxouenne. Koncrpykuuu rpoxoroB. [IHeBMaTHueCcKkne U rUApaBINYECKUE
KJIaCCU(PUKATOPHI.
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2. TPEBOBAHMUS K KYPCOBOMY IIPOEKTY

[ensMu 1 3aayaMu KypcoBOro mpoekrta no aucuuiuinae «IIponeccsl u an-
napaThl XUMUYECKON TEXHOIOTUN SIBIISIETCS:

— 3aKpEIUICHHE TEOPETUUECKUX 3HAHHM, MOJYYEHHBIX CTYJEHTOM Ha JIEKLIHIX
U B MPOLIECCE CaMOCTOSITEILHON PabOThI C IUTEPATYpOr U JPYTHUMHU UCTOUHUKAMHU
uHpOpMaIny;

— yriyOJieHWe 3HAaHUM MO0 OTAEJIbHBIM TEMaM M TEOPETUYECKUM M MPHUKIAI-
HBIM BOIPOCaM IPOLIECCOB U alnapaToB MPOU3BOACTBA MEAULMHCKHUX MPENapaToB
U CMEKHBIX IPOU3BO/ICTB;

— BBIpA0OTKA HABBIKOB YINIyOJEHHOW CaMOCTOSITENIbHOM pabOThl C JIUTEpaTy-
POl U MHBIMU UCTOYHMKAaMU MH(OpMalLluU, B TOM YHCIIE, C KaTajJoraMu, CTaHJapTa-
MM, CTIELUATbHBIMU CIIPAaBOYHUKAMU;

— NpUOOPETEHNsI HABBIKOB BBIMOJIHEHMSI TEXHOJOTHYECKUX U KOHCTPYKTHB-
HBIX PacyeToB ammapaToB U YCTAaHOBOK C BBIOOPOM M 3JEMEHTaMU ONTHUMU3ALUU
PEXKUMOB X PaOOThI, pa3pabOTKU TEXHOJIOTUYECKHUX CXEM YCTAaHOBOK;

— MpUOOPETEHNE HABBIKOB BBIITOJIHEHHS YepPTEXKEN 00LIEro BHIa OTPACIEBOIO
000pyJOBaHUS U YEPTEHKEN TEXHOIOTUUECKUX CXEM TUIIOBBIX YCTAHOBOK;

— MpUOOPETEHNE HABBIKOB CAMOCTOSITEBHO MPUHUMATh TEXHOJIOTHYECKUE U
KOHCTPYKTOPCKHUE PELICHUS;

— MOATOTOBKA CTYJEHTOB K JaJlbHEHIIEMY CIEIUATbHOMY O0yYEHHUIO, TPOU3-
BOJICTBEHHBIM NPAKTUKAM U AUILNIOMHOMY IIPOEKTUPOBAHHUIO.

OcHOBHast Macca KypCOBBIX IPOEKTOB, BBIIOJHSAEMBIX CTyIE€HTaMH, JAOJDKHA
IPEICTaBISITh CAMOCTOSITENIbHBIE MPOEKTHBIE Pa3paOOTKU MO OAHOM W3 THIOBBIX
TEM JIUCUUIUIMHBL. OTAENbHBIE KypCOBbIE NPOEKTHl MOTYT BBIINOJHSITHCS B BUJE
HAy4YHO-UCCIIE0BATEIbCKUNA PaOOTHI.

Tunoast TeMa KypcoBOro MpoeKTa MpeaycMaTpuBaeT pa3paboTKy (TEXHOJIO-
rMYecKoe MPOEKTUPOBAHKE) OJJHON U3 HanboJiee pacpoOCTPAaHEHHBIX B XUMUYECKUX
MPOU3BOACTBAX TEXHOJOTMUYECKUX YCTAHOBOK (20COPOLMOHHOM, BBITAPHOU, PEKTH-
(pUKaILMOHHON WM CYHIWIBbHOW). B 1IeTOM MPOEKT 0XBaThIBA€T HECKOJBKO pasjie-
JIOB IMCLMIUIMHBI, T. K. YCTAHOBKA, KaK MPaBUJIO, BKIKOYAET B CBOM COCTAaB MacCO-
0OMEHHOE, TeINIO0OMEHHOE U THJIPOMEXaHnYecKoe o0opyaoBanue. J[Jis OCHOBHOTO
anmnapara yCTAaHOBKH BBITOJIHSIOTCS MOAPOOHBIE TEXHOJIOTMYECKUE U KOHCTPYKTHB-
Hble pacyeTbl. J[7s BCmomMoraTenabHOM ammapaTypbl BBITOJHSIOTCS OPUEHTUPOBOY-
HbI€ TEXHOJIOTMYECKHe pacyeThl. J[s Bcero KoMIuwiekca amnmaparypbl Ipu HE0OXo-
JMMOCTH OCYIIECTBIIIETCS 1OAOOp €ro Mo Karajoram, CTaHJaapTam, aJb0ooMaM TH-
HOBBIX KOHCTPYKIIMM, cripaBouyHUKaM. [Ipu BBINIOJIHEHUU KypCOBOTO MpPOEKTa MC-
HOJIB3YIOTCSl 3HAHUS, MTOJIyYE€HHbIE CTYAEHTOM IIPU U3YYEHHUH JPYTUX JUCLUIUIMH, B
NEePBYIO O4Yepeab TakuxX Kak «Bpiciias marematuka», «Pusnka», « Teoperndyeckue
OCHOBBI XUMUNY, «Puznueckas Xumusn», «[IoBepXHOCTHbBIE SBICHUS U JUCTIEPCHBIC
cuctembl», «I[Ipuknannas mexanukay, « MHpopMaTuka 1 KOMIObIOTEpHAs rpapuKa,
«HxeHepHas U MallMHHAs TpaduKa.

[TosicHuTenbHAs 3aMucKa KypCOBOTO MPOEKTA MO TUIOBOW TEMATUKE JOJIKHA
COJIEPIKATh CJIEIYIOIINE OCHOBHBIE pa3/Iebl:

— OMKCaHWe U 0OOCHOBAHHME TEXHOJIOIMUYECKOW CXEMbI YCTaHOBKH;
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— OINKCaHHUE KOHCTPYKIMH W MPUHIIMIA ACHCTBUS OCHOBHOIO ammapara ycra-
HOBKH,

— OIKCAaHUE BCIIOMOTATEIbHOTO 000PYA0BaHNUS YCTAHOBKY;

— MOPOOHBINA TEXHOJOTUYECKHI M KOHCTPYKTHBHBIA pacdyeT OCHOBHOTO arl-
napara yCTaHOBKU;

— 110100p BCIIOMOTaTeIbHOIO 000PYI0BaHUS YCTAHOBKH.

[TosicauTenbHas 3amucKka MOKET OBITh TOTIOJHEHA Pa3/iesioM IO 3a/IaHHuI0 Py-
KOBOJIUTEJIS MPOCKTA.

['padrueckas yacTb KypcoOBOTO MPOEKTA IO TUTIOBOM TEMATUKE BKIIFOUYAET:

— YepTek TEXHOJIOTHYECKON CXeMbl YCTaHOBKH, OJIUH JIUCT opmaTa Al;

— YepTex 00IIero BUJia OCHOBHOTO afmapara pa3padoTaHHON ycTaHOBKHU (a0-
copOepa, BBIMAPHOTO armapaTra, CYIIWIKA WM PEKTUPUKAIUOHHON KOJIOHHBI),
oauH Juct Gpopmarta Al.

Kak yka3zaHo paHee, OT/A€IbHBIE KypCOBBIE MPOEKTHl MOT'YT MMETh Hay4yHO-
HCCIIEIOBATENbCKUI XapakTep. TeMaTuka u coiep>kaHne TaKuX MPOEKTOB B KaXKIOM
cllydae MMEIOT WHIMUBUAYATbHBIA XapaKTep, KOTOPBIM ONMpeAenseTcss pyKOBOIUTE-
nem. KypcoBble MpOEKThl HAYYHO-UCCIICOBATEILCKON HANIPABICHHOCTH BBITIOJIHS-
I0TCs 100 OJHUM CTYACHTOM HWHAMBHIYaIbHO, TUOO HECKOJBKHUMH, COCTABIISIO-
IIUMH  TBOpYECKyl0 Tpymmy. KypcoBoil TpoeKT Hay4dHO-HCCIEA0BATEIbCKOM
HAIPABIEHHOCTH, KaK MPABUJIO, TOJDKEH COAEP)KaTh aHATIMTHYECKH 0030p O pas-
pabaTbiBaeMoii rpoodieme.

Odopmiienue 3anucku pernamentupyercs CTIT 001-2019 u CTIT 002-2007.

UYepTeku AOIKHBI OBITH BBIIIOJIHEHBI B COOTBETCTBUM C TPEOOBAHUSMU CTAH-
naproB ECK/I. OcHOBHbIE HAJIMCH B MOSICHUTENIBHOM 3allMCKE U Ha YEepPTEXKax 3a-
MOJIHEHBI B cooTBeTCcTBUM ¢ Tpeboanusimu CTIT 002-2007.

['paduk BBINOIHEHUSI KYpPCOBBIX MPOEKTOB C yKa3aHUEM MPUMEPHOU TPy o-
€MKOCTH 3TaloB MPE/ICTaBIIECH B Ta0IuLIE S.

Taoauna 2 — IIlpuMepHbIii rpaduK BLINOJHEHHSI KYPCOBBIX IIPOEKTOB

NoNe IIponou- Tpyno-
TLII. KUTENb- | €MKOCTh
HaunmenoBanue 3Tama HOCTB 3Ta-
na
1 [ToapoOHEBIi pacyeT OCHOBHOTO arapara 6 Henenb 40 %
2 Pacuer u nmogbop BcroMoraTesbHOrO 000pya0- | 2 Helenu 15%
BaHUS
3 ObocHoBaHMe W omucaHue ycraHoBku. Ommuca- | 1 Henens 10 %
HUE OCHOBHOTO arapara U BCIIOMOTaTeIbLHOTO
o0opy1oBaHUs
4 OdopmieHre MOSCHUTEIBHOM 3aMUCKU 2 Hexenum 10 %
6 Brimonaenne rpadudeckoit yactu 4 nenenun 25 %
7 [ToaAroToBKa K 3aIIMTE U 3alIATa TPOEKTa 2 Henenu
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B xoze KypcoBOro nNpoeKTUPOBAHMS PYKOBOAMUTEIEM IIPOEKTa MOT'YT IIPOBO-
JIUTHCS TPYNINOBBIE 3aHATUS (TPYINIIOBBIE KOHCYJBTAlUH) MO HHUYKE NPUBEACHHBIM
TeMaM.

1. Brinaua 3aganus. CTpykTypa U coiepKaHue IPOEKTaA.

2. MeTonuku pacueTa v 1oadopa TemI000MEHHBIX alapaToB.

3. Meroauku pacuera u mojadoopa abcopOEpoB U PEKTHPHUKAIIMOHHBIX KO-

JIOHH.

4. Meroauku pacuera u moadopa CylmioK.

5. MeTtoauku pacuera M noJd00pa BCIOMOTaTeIbHOIO 000PYIOBAHMS TEILIO-

1 MacCOOOMEHHBIX YCTaHOBOK.

6. TpeboBanus Kk 0(pOpMIICHUIO OSACHUTENBHOMN 3aITUCKH.

7. Conep:kaHue ONUCATEIbHBIX PA3EIIOB 3aIIUCKH.

8. IIpaBuna oopmieHus yepTexen o0IIero BUA.

9. IIpaBuiia opopmIIeHUS YEPTEKEN TEXHOIOTHUECKUX CXEM.

10. TTopsimok MOATOTOBKY MPOEKTA K 3AIIUTE U MOPSAIOK €TI0 3alIUTHI.

Ha xypcoBoe NMpOEKTUPOBAHHUE COIIACHO JACHCTBYIOIIEMY YYEOHOMY IUIaHY
otBoauTcsa 40 gacos.

[IpumepHbIi TepeUyeHb TUIIOBBIX TEM KYPCOBBIX POEKTOB.

1. PaccunTaTh 1 CIpOEKTUPOBATH BBIIAPHYIO YCTAHOBKY.

2. Paccunrath U CIPOEKTUPOBATH A0COPOLIMOHHYIO YCTAHOBKY

3. PaccuuTtarh U CIpOEKTUPOBATH PEKTUPHUKATUOHHYIO YCTAaHOBKY.

4. PaccunTarh U CIIPOEKTUPOBATH CYLIMIIBHYIO YCTaHOBKY.

HecMoTpst Ha TO, YTO B IEpPEUYEHb BXOAUT TOJIBKO YETHIPE TEMBI, peanbHast
TEMaTHKa 33JIaHul M0 KypCOBOMY IIPOEKTOB SIBJIIETCSI OUYEHb IIMPOKOM. Hampumep,
BBIMIAPHBIE YCTAHOBKU MOTYT OBITh OJIHO- U MHOTOKOPIIYCHBIMH C Pa3JIU4HbIM YHC-
JIOM KOPILyCOB, MOTYT OCHAILAThCS BBIMAPHBIMU allapaTaMyd Pas3IMYHbIX TUIIOB U
KOHCTPYKIUH, paboTaTh MOJ Pa3IWYHbIM JIaBJICHUEM, UCIOIb30BaThCS ISl BbIMa-
pPUBaHUS PaA3IMYHBIX PACTBOPOB C PA3JIMYHBIMU CBOMCTBAMHU M KOHIIEHTPALIUSIMH,
MMETh PA3JIUYHYIO TPOU3BOIUTEIBHOCTD U T.1I.
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3. YYUEBHO-METOJMUYECKAS KAPTA YYEFHOM JUCIHUILIUHBI
JUTSL THEBHOM (DOPMBI TIOJTyYEHUS BBICILIETO OOPa30BaHUS

KonuuectBo | KonnuectBo
o E ayIUTOPHBIX 4acoB Popma
g =4 Hassanwue paznena, TeMbl 4acoB CaMOCT. KOHTPOJIA
g £ JIK [JI3 [TI3 |  paGorsr SHAHHH
T X
1 2 3 4 5 6 7
4 CEMECTP 36 | 54 | 18 112 JK3aMeH,
3auyer
BBEJEHUE 1 - - 2 DK3aMeH,
Copnepxanue, 3a1auu AUCLH- 3auer,
IUIMHBI B TIOJITOTOBKE HWHKEHEPOB- MEYKCECCHOHHAS
XHUMHKOB-TeXHOJ0roB. Kiaccuduka- aTTecTalus
1[Us IPOIIECCOB U ammapaToB.
OO01re TpUHILIKIIBI pacyera, aHalu3a
Y MOJEIMPOBAHUS TIPOLIECCOB U am-
napatoB. OCHOBHOM KHWHETHYECKHMA
3aKOH SIBJIEHUI MEpeHoca.
1 I'MAPOMEXAHUYECKUE 35 | 54 | 18 110
HPOLECCHI U AITITAPATHBI
1.1 | OcHoBBbI TexHuYeckoii ruapasau- | 14 | 18 | 8 45 DK3aMeH;
KH 3ayer,
1.1.1. ®usmnueckue cpoiictBa | 1 - 2 MEKCECCUOHHAs
JKUJIKOCTEH M Ta30B U MapaMeTphl UX aTTecTanmsl,
COCTOAHIA. cobecenoBanue,
1.1.2. T'mapocratuka. [dug- 5 ) 5 OATTYY3:
dbepeHnraIbHOe ypaBHEHHE pPaBHO-
Becust Ditsiepa. OCHOBHOE ypaBHEHHUE OJIPY3
TUAPOCTATUKH.
1.1.3. Tugpomunamuka of- | 2 2 2
HO(a3HBIX MOTOKOB. XapakTepUCTH- | 2 2
KM TOTOKa >KuAKocTH. DyHaameH- | 1 2
TaldbHBIE ypPAaBHEHUS THAPOJUHAMU-
KU: Dijepa; Hepa3pbIBHOCTH MOTOKA;
Haspbe — Crokca. YpasHenue bep-
HYJUIM JUIsl WJCANbHOM W pealbHOU
)unkocred. Ilpaktuueckoe mnpume-
HEHUe ypaBHeHUH bepHym).
1.1.4. Pexumbl OBMXKeHUT | 2 2
xkuakocteid.  CTpyKTypa TOTOKOB, 2
pacnpeneneHrue JIOKaJIbHBIX CKOPO- 2
CTel B HUX.
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1.1.5. MopnenupoBanue mpo-
[IECCOB M ammaparoB. Teopusi mojo-
6us. Teopemsl momobus. Kpurepun
TUAPOIMHAMUYECKOTO nooous.
KputepuanpHbpie  ypaBHEHHS IS
OMKCAHUS THAPOMEXaHUYECKUX Mpo-
IIECCOB.

1.1.6. Ilorepu pnaBneHus B
TpyOompoBojax u ammaparax. [lore-
pH JIaBJICHHUS HA TPEHHUE M HA MECT-
HBIX CONPOTHUBJICHUSX, UX pacyer.
Pacyer ruapaBiInueckoro COmpoTHB-
nenus: TpyodomnpoBona. OO60CHOBaHHE
ONTUMAJIFHOTO JHaMeTpa TpyOorpo-
BOJIA.

1.2

IlepemenieHue KUIKOCTEH U ra30B

1.2.1. MamuHbl 11l iepeme-
IICHUS KUIKOCTEH U ra3oB. Hacockl.
Ux xnaccudukanus. OcCHOBHbIE Ta-
pameTphl paboThl HacocoB. Ompene-
JIEHUE Hamopa M JI0NyCTUMOM BBICO-
THI BCAChIBaHUs HAcoca.

1.2.2. IlenTpobOexHBIE HaCO-
cbl. X yCTpOWCTBO M NMPUHLMN ACH-
cTBUs. B3aumopneiictBue Hacoca Hu
TPyOONIPOBOHOM  ceTH, pabodas
TOYKa Hacoca.

1.2.3TunoBsle 4 COBPEMEH-
Hble KOHCTPYKIMHU HAcocoB (MOpLI-
HEBbIE, IUTACTHHYATHIE, OCEBBIE W
Ip.), UX TPUHIMN JEUCTBUS U TPH-
MEHEHHE.

1.2.4 KomnpeccopHble  Ma-
muHel. Ux knaccudukamus. Pamu-
albHbIE U OCEBbIE BEHTUJISTOPHI.
[TopuiHeBbIE KOMIIPECCOPBI UM OCO-
OeHHOCTH MX paboThl. MOILIHOCTB,
noTpedasieMass kKomrpeccopoM. Typ-
OokoMIipeccopbl. BakyymHbIe Haco-
CHI.

18

DK3aMeH;
MEKCECCUOHHAs
aTTecTarusl,
cobecenoBaHue,
OAIIYVY3;
OJIPY3

1.3

I'mapoannamMuka
CHCTEM.

reTEPOrecHHbIX

1.3.1. Knaccudukanus rere-
POTEHHBIX CHCTEM, UX POJIb.

HBI/I)K@HI/IG TSI B XUIAKOCTH.
Pacuer cunbl conpoTuBienus. Mero-
Il pacyeTa CKOPOCTH T'PABUTAIMOH-
HOT'O OCaKIECHUS.

12

20

OK3aMeH;
MEXXCECCHOHHAS
aTTecTaIus,
cobeceoBaHuE,
OAIIYV3;
OJIPY3
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1.3.2. XapakTepuCTHKHU CIIOs
3epHUCTOr0 Marepuana. J[BuxeHue
NOTOKa 4epe3 3epHuctTeiii cioi. Co-
CTOSIHMSI 3€pPHHUCTOrO cjos (Hero-
JBUKHOE, IICEBIOOXKW)KEHHOE, YHO-
ca). ['mppaBnmnueckoe compoTuse-
HUE HEINOJBMKHOTO U IICEBIO0XKU-
JKEHHOTO 3EPHUCTBHIX cioeB. Pacuer
OCHOBHBIX MapaMETPOB IICEBIO0KU-
YKEHHOT'O 36pPHUCTOTO CJOA.

IIHeBMO- M THAPOTPAHCIIOPT
MaTepuasoB.

1.3.3. Meroasl aucneprupo-
BaHUS KUJKOCTEH U ra3oB U YCTPOU-
CTBA /ISl OCYILIECTBIIEHUS IPOLIECCOB
(opcynku, pacmeutuTenu, 6apboTe-
PBl, coILIa).

N

14

I'uapoMexannyeckoe pasieeHue
reTeporeHHbIX CHCTeM

1.4.1. Meronpl pa3aencHus
reTeporeHHbplx cucreM. (OCHOBHBIE
KpUTepUn BbIOOpa MeToJa pasjeie-
HUsA. MarepuanbHblii  OanaHC TMpo-
necca pazaenenus. OcaxIeHHUe MOJ
neiictBueM cuil TskecTu. OCHOBHBIE
MIOJIO)KEHUSI pacueTa OTCTOMHMKOB.
Tunosble 1 COBPEMEHHBIE KOHCTPYK-
IIUU OTCTOUMHUKOB.

1.4.2. ®unsrpoBanue. /[IBu-
JKynasi cujia mpoiecca. MexaHu3Mbl
(GUIBTpOBAHMS. Knaccugukarus
0CaJIKOB M (PUIIbTPOBAJIBHBIX MEPETO-
ponok. OCHOBHOE ypaBHEHHE (PHIIb-
TpOBaHUA. YpaBHEHHE (UIBTPOBA-
HUS TP [TOCTOSIHHOM TIE€penajie AaB-
JICHUM, KOHCTaHTbl (UIBTPOBAHUS.
Knaccugpukanus ¢GuiabTpoB, uUX TH-
MOBbIE U COBPEMEHHBIE KOHCTPYK-
1. OCHOBBI pacyeTa (GHIBTPOB.

1.4.3. Pa3nenenue mnon new-
CTBHMEM MHEPLUMOHHBIX cui. LleHTpo-
OexHbIl dakTop pasaencHus. [{uk-
JIOHBI /ISl OYUCTKH Ta30B M THIPO-
uukionsl. llenTpudyru, ux kmaccu-
¢ukanmst 1 0o6JacTH TPUMEHEHHS.
Konctpykuun ¢unpTpyrounmx u oca-
JUTETbHBIX IEHTPUDYT.

12

21

OK3aMeH,;
MEKCECCHOHHAS
aTTecTaIusl,
cobecenoBaHue,
OAIIYVY3;
OJIPY3
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1.4.4. Mokpas ouncTKa razos.
Konctpykiun  ckpy00epoB.  DiIek-
Tpudeckas oOuucTKa ras3os. KoH-
CTPYKIIMH IEKTPO(PUIBTPOB.

1.5

IlepemMemmmBaHue B )KUAKUX cpeaax

1.5.1. Ha3nauenue u poib
npoueccoB nepemeninanus. Croco-
Obl mepeMemrBaHus. MexaHnuecKoe
nepememmuBanne. KoHcTpykuun wu
00J1acTH TPUMEHEHUS THUIIOBBIX U
COBPEMEHHBIX MeNIaJoK. MOIIHOCTb
IPUBOJIA MEIIAJIKY, €€ pacyer.

N

OK3aMeH;
MEKCECCUOHHAs
aTTecTaIus,
cobeceoBaHuE,
OAIIYVY3;
OJIPY3

S CEMECTP

34

16

18

68

IK3aMeH

TEIUVIOBBIE IIPOLECCHBI H
AIIITAPATBI

12

22

2.1

OCHOBBI TEOPHUH TENI000MEHA

2.1.1. Ponp TEmJIOBBIX MpO-
1eccoB. MexaHu3Mbl IepeHoca Tel-
na. TeruoBble Oamancel. IlepeHoc
TEIUIa TEIUIONPOBOJHOCThIO. YpaB-
HeHue nmnepeHoca Ttemaa Dypbe.
VpaBnenue 3axkoHa @Dypwe. Temio-
MIPOBOJIHOCTh CTEHOK MpPU YCTaHO-
BUBIIEMCsT TeruiooOmene. Ilepenoc
Teria KoHBekuuen.. Juddepeniu-
albHOE YpaBHEHHE KOHBEKTHUBHOTO
IepeHoca TeIula. YpaBHEHUE TEIUIO-
ornauu. TeruioBoe moxobue. Kpure-
pun TemaoBoro momoous. OOmmii
BUJI KPUTEPUATIBHBIX YPABHEHHU ISt
OTHCaHM TEIIO0OMEHA.

2.1.2. Tennootnaya mpu BbI-
HYXJCHHOM U €CTECTBEHHOW KOH-
BEKIIMM 0€3 M3MEHEHHS! arperaTHOro
COCTOSIHUSL ~ TEIUIOHOCHUTENS, IIpH
KOHJECHCALIUM Tapa, KUNEHUH >KUJI-
KOCTU. JIy4uCTBIM M CIIOXKHBIN TEI-
JI00OMEH.

2.1.3. Temnnonepenaya. Oc-
HOBHOE YypaBHEHHE TeIUIONEepeauH.
B3aumocBs3p ko3¢ duimenrta temio-
nepenaud ¢ kKodpduuueHTaMu Ten-
JOOTAAYU U TEIUIOBOW MPOBOAUMO-
CThIO CTEHKH. J[BrKyias cuiia Ten-
JIOTIepeiauy, pacueT €€ CpelHel Be-
nuurHbl. OCHOBBI pacdeTa HEecTalu-
OHApHOT'0 TEII000OMEHA.

DK3aMeH;
MEKCECCHOHHAs
aTTecTarusl,
cobecenoBaHue,
OAIIYVY3
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7

2.2

HpOMbIIlIJIeHHBIe TENJTOHOCUTCJ/IN
U METOAbI UX UCIT0JIb30BaAHUSA

2.2.1. Knaccudukanms Ten-
JIOHOCHUTeNel U TpeOOBaHUA, MpPelb-
sBisieMble K HUM. OCHOBHBIE Tpero-
M€ TEIIOHOCUTENIN (TOMOYHbIE Ta-
3bI, BOJASHOW map, ropsiyas Boa) H
CrocoObl UX UCMOIb30BaHus. OCHOB-
HBIE OXJIXK/IAIOIINE TETIOHOCUTENN
(Boma, BO31yX) M CIOCOOBI WX WC-
nosib3oBanusa. CrenuaibHble Tpero-
HIMe ¥ OXJaKJalolie TeIIOHOCUTe-
T

JK3aMeH;
MexKcecc.
aTTecTarus,

2.3

Temn0o00MeHHbIE aNapaThl

2.3.1. Knaccudukanus Ten-
JOOOMEHHBIX ammapaToB. THIOBBIC
KOHCTPYKLIMH TOBEPXHOCTHBIX TEI-
JOOOMEHHHUKOB (KOXYyXOTpyOdarble,
«Tpyba B TpyOe», IIaCTHMHYATHIE U
ap.). CMecHuTenbHbIC TEII000OMEHHH-
k. COBpEMEHHBIEC U TEPCIIEKTHBHBIC
TEIIOOOMEHHBIC armaparbl. VHTEH-
cudukanysa TeriooOMeHa B ammapa-
Tax. Bribop TemnooOMenHukoB. Oc-
HOBHBIC TIOJIOKEHHUS TEIIOTEXHHUYE-
CKOT0 pacyera MOBEPXHOCTHBIX TeIl-
JI00OMEHHUKOB.

DK3aMeH;
MEKCECCHOHHAS
aTTecTalusl,
cobecenoBaHue,
OAIIYVY3;
OJIPY3

2.4

Boimmapusanue

2.4.1. CymHocTh Tmpolecca
BBINIAPUBAHUs, €70 3HAYEHUE U METO-
JIbl OCYILECTBIICHUs. MarepuanbHbIi
O6amanc mpouecca. OmnpezneneHue
TEMIEpaTypbl KHUIEHHS pacTBOpa,
nenpeccuu. TersoBoit OamaHC BbI-
napHoro amnmapata. Ilonme3nas pas-
HOCTb TEMIIEpaTyp IpH BbINIApHUBa-
Huu. [lopspok pacuera BBIAPHOTO
anmnapara.

2.4.2. OmHO- W MHOTOKOp-
IIyCHbIE  BBINAPHBIE  YCTAaHOBKH.
O6ocHoBaHMe 4HciIa KOPILYCOB BBI-
napHoil yctaHoBku. Kiaccuduxanus
BBIMIAPHBIX aIlllapaToB, UX TUIIOBbIE U
COBPEMEHHBIE KOHCTPYKLIUH.

OK3aMeH,;
MEKCECCHOHHAs
aTTecTaIus,
cobecenoBaHue,
OAIIYVY3;
OJIPY3

Ilpumeuanue. * — 10 yKazaHuIo0 NpenoaaBaTeis BHINOJIHAETCS JadopaTopHasi padora 1ub6o

no reme «2.3. Tenoo0MeHHbIE anapaThb», AU00 M0 TeMe «2.4. BeimapuBanue».
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MACCOOBMEHHBIE IPO-
HECCBHI U AIIITAPATDBI

20

10

10

44

3.1

OCcHOBBI Maccorepeaaan

3.1.1. O0mass xapakTepHUCTH-
Ka M Kiaccu(UKalus MaccooOMeH-
HBIX TporeccoB. X ponb u Mecto B
XUMHUYECKON MPOMBIIIJICHHOCTH.
CniocoObl BeIpaXKeHHUsI cocTaBa ¢as.
PaBHoBecue npu maccoodmene. Ma-
TepUAIBHBIN OaJlaHC MacCOOOMEHHO-
ro mporecca (anmapara). YpaBHEHUE
paboueli JIMHMM MacCOOOMEHHOTO
npoiiecca (ammapara). MexaHU3MBI
nepeHoca BellecTBa MPH Maccooo-
MeHe. Momnekynspaas auddysus.
3akonbl Puka. KoHBeKkTHBHBIN NIEpe-
HOoCc BemiectBa. [uddepeHnmansHoe
ypaBHEHHE KOHBEKTHBHOI'O Macco-
oOMeHa.

3.1.2. VYpaBHeHue MaccooT-
nauu. OcHoBHBIE KpuTepuu auddy-
3uoHHOrO moaoous. Ilpumenenus
teopun auddysnonHoro momOOHS
JUIsL OTIMCAHUS M PacueToB Maccoo0-
MEHHBIX IIpoleccoB. Maccomnepena-
ya. OCHOBHOE YpaBHEHHME MaccCoIie-
penaun. B3ammocBs3p kodhuImeH-
TOB Maccomnepenaun ¢ KoddpuiueH-
TaMH MaccooTnauu. [IBrxymas cuia
Maccornepeiayi, pacueT ee cpeaHen
BCJIMYHHEI.

3.1.3. OcHOBBI pacueTa Mac-
cooOMeHHbIX ammnaparoB. OOuue no-
JOXKEHHUS M TOPAIOK  PacCyeTOB.
Ormpenenenre pa3MepoB  MaccooO-
MEHHOTO amnmnapara ¢ HCIOJIb30BaHU-
€M OCHOBHOTO YpaBHEHHS Maccolle-
penaun. OmpeneneHue BBICOTHI am-
mapaTta 4epe3 4HCJIO U BBICOTY €IH-
HUIl nepeHoca. CTyneHb U3MEHEHHUs
KOHIICHTPAIlUH, TEOPETHUYECKasl CTY-
neHb B3aumojeicTBus das. D dek-
TUBHOCTh CTYIICHH W3MEHEHUS KOH-
neHtpauuu. OrnpeneneHue BBICOTHI
amrmapara 4epe3 4Hcio CTyNeHel W3-
MEHEHHS KOHIICHTPAIIHH.

10

OK3aMeH;
MEKCECCHOHHAS
aTTecTalusl,
cobecenoBaHue,
OAIIYVY3
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3.2

AobcopOouust

3.2.1. OOuwme cBeneHust 06
abcopOIuu, ee pojb B XUMHYECKOU
TexHoJoruu. PaBHOBecwe mpu ao-
copbuuu. lecopOus, ee poiab U Me-
TOABI OCYLIECTBICHUA. Marepuanb-
HBII OanaHc abcopbepa u ero pado-
gast auHUS. OO0ocHOBaHHME pabodero
pacxojsia abcopOeHTa B pa3MepoB aod-
copOepa. IlpuHIMNHAIBHBIE CXEMBI
a0bCcopOIIMOHHO-1eCOPOIIMOHHBIX
YCTaHOBOK.

3.2.2. Knaccudpukanus aob-
copOepoB. Tumnossie U COBpeMEHHbBIE
KOHCTPYKIIMU abcopOepoB (pacmbl-
JUTENbHBIC, HACAJ0YHbBIC, Tapelibua-
ThIe W Jp.). Buapl Hacamok, ux xa-
pakTtepucTuku U BbIOOp. KoHCTpyK-
UM MacCOOOMEHHBIX TapeNIOK ISt
abcopOunoHHbIX ammaparoB. [lops-
JIOK pacuera abcopOepa.

EX3

*%

*x

*%

JK3aMeH;
MEKCECCUOHHAs
aTTecTaIusl,
cobece0BaHuE,
OAIIYVY3;
OJIPY3

3.3

ITeperonka u pekruduranus

3.3.1. Ob6mas xapakTepucTu-
Ka IPOLIECCOB, UX MECTO B XHMHYE-
CKOU TexHosioruu. PaBHOBecue B cu-
cTreMe nap — KMAKOCTh. [Ipocras ne-
peronka. Ee marepuanbHblii OanaHc.
Pextudukanus. YcraHoBka ans He-
IOpepbIBHONW peKkTH(UKanuu OuHap-
HOM cMecu. MarepuanbHblil OanaHc
HENpepbIBHON OWHApHOM peKTH(U-
Kallud. YpaBHEHUsI pabOuMX JIUHHUN
O6unHapHoil pektu¢ukauu. OCHOB-
HbI€ ypaBHEHHS TEIUIOBOro OanaHca
peKTH(PUKALIMOHHOM YCTaHOBKH.
Pacuer MuHMManbHOro U 0OOCHOBa-
HUe pabouero (IerMoBBIX YHCEN.
KoHcTpykiun — peKTHQHUKAIMOHHBIX
KOoJIOHH. CriennanbHble BUJIBI PEKTH-
¢GuKaMM U YCTAaHOBKU AJIS MX MPO-
BeneHus. llopsaok pacuera pexTH-
(UKAIMOHHON KOJIOHHBI M yCTAHOB-
KH.

ODK3aMeH;
MEKCECCHOHHAs
aTTecTarusl,
cobecenoBaHue,
OAIIYVY3;
OJIPY3

Ilpumeuanue.

*k

— 10 YKa3aHHUIO NPenoAaBaTeisi BbINOJHACTCS JabopaTopHas padora

Jando no reme «3.2. Adcopouus», 1160 1o reme «3.3. [leperonka u pekrugurkanus».
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3.4

Tepmuueckas cymka

3.4.1. OOmas xapakTepHucTu-
Ka Ipoliecca, €ro pojib U MECTO B
XUMUYECKUX MpOU3BOACTBax. PDop-
MBI CBSI3U BJIaru ¢ marepuaioM. Me-
TOJbI CYLIIKM U 0OOCHOBaHHE CIIOCO-
OOB ynajeHus BIIard U3 MaTEpUaJIOB.
KonBektuBHast cymika. CylibHBIC
areHTel U ux BbIOOp. [lapamerpsl
CYLIWJIBHOTO areHra, |-X-guarpamMma
BJIQXKHOTO BO3JyXa. MexaHU3MBbI Ie-
peHoca BJIaru MpHU CYIIKE, KHHETHKA
npouecca. J[Buxyias cuia CyIIKH.
MarepuanbHbIii ¥ TEIUIOBON OalaHChI
KOHBEKTUBHOW CyIIMIKH. Teoperu-
Yyeckas M JCHCTBUTEIbHAS CYIIMJIKH.
[TocnenoBarenbHOCTh pacyeTra KOH-
BEKTUBHOM CYILIUJIKH.

3.4.2. Knaccudukamusi cy-
OIWJIOK M CYIIMJIBHBIX YCTAaHOBOK.
TunoBble ¥ COBPEMEHHbBIE KOHCTPYK-
MM KOHBEKTHUBHBIX CYIIUJIOK (Oapa-
OaHHas1, KuIAIero cios u ap.). Cre-
[UATBHBIE CYIIWIKKA  (paJHauoH-
Hbl€, KOHTaKTHbBIE, CYyOIMMAaIUOH-
Heie). Ilytm coBepleHCTBOBaHUS
CYILIUIIOK.

JK3aMeH;
MEKCECCUOHHAs
aTTecTaIusl,
cobece0BaHuE,
OAIIYVY3;
OJIPY3

3.5

AxcopOumsi 1 HOHHBIH 00MeH

3.5.1. OOmme cBeneHUs O
nporuecce U o0JacTsIX ero npumeHe-
HUst. OCHOBHBIC TIPOMBIIIJICHHBIE a1-
COpOEHTHI, NX CTPYKTYpa M CBOHCTBA.
PaBHoBecue mnpu azacopbuuu. [e-
copO1Ms U crocoObl ee MPOBEACHHUS.
Konctpykuuu ancopbepoB. Xapak-
TEPUCTHKA TIpOIlecca W HOHHTOB.
HMoHOOOMEHHBIE YCTAaHOBKH.

OK3aMeH,;
MEXCECCUOHHAs
aTTecTalusl,
cobecenoBaHue,
OAIIYY3

3.6

AKuakocTHas IKCTPaAKIKS

3.6.1. OOmme cBeaeHUS O
MPOLIECCE U €ro MPaKTUUYECKOM IpH-
MeHeHUH. MeTonsl KHIKOCTHOM
sKcTpakiu. OCHOBHBIE CXEMBI MPO-
BeZleHUs sKcTpakiuu. Knaccuduka-
1S SKCTPAKTOPOB, UX KOHCTPYKLIHUH
(KOJIOHHBIE TpaBUTAIMOHHBIC, CTY-
MeHYaThIe U Ap.).

OK3aMeH,;
MEXCECCHOHHAs
aTTecTaIusl,
cobecenoBaHue,
OAIIYY3
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3.7

PacTBOopeHue u 3KcTparnpoBanme
B cHCTeMe TBep/oe TeJo — JKH/I-
KOCTh

3.7.1.00mue cBemeHus O
npoiieccax. DKCTParupoBaHUE KU/JI-
KOro BeIlleCTBA M3 TBEPAOro Teja.
OKCTparupoBaHUE TBEPJIOIO Bellle-
ctBa. CrocoObl SKCTparupoBaHus U
pactBopeHus. KoHcTpykumm dKc-
TPaKTOPOB U PACTBOPHUTENEH.

DK3aMeH

3.8

Kpucrannusauusi u3 pacTBopoB u
paciiaBoB

3.8.1. OOwmme cBeneHus O
mporeccax U ux npuMeHeHuu. Kpu-
crajm3aunus u3 pactBopos. Kiiac-
cuuKalys KpUCTAUIU3aTOPOB U UX
KOHCTPYKLUU

DK3aMeH

3.9

MeMOpaHHbIe TPOLECCHI

3.9.1.06mue cBeneHus o
npolieccax U 00JacTaX MX NpUMEHe-
Hus. Knaccugukamus u xapakrepu-
CTHKa MeMOpaHHBIX MporeccoB (Oa-
poMeMOpaHHBbIX, T Py3noHHO-
MEMOpPaHHBIX, 3JIEKTPOMEMOpPaHHBIX,
yiIbTpa- ¥ MHUKPOQWIbTpPALMM) MU
memOpaH. KoHcTpykuun memOpan-
HBIX aInapaToB.

DK3aMeH

MEXAHUYECKHE ITPOLEC-
Cbl

4.1

N3mesibuenne TBepAbIX MaTepHa-
JIOB

4.1.1. Teopun H3MeENbUYECHHUS.
Mertonbl uzmenbuenus. CTeneHp u3-
Mmenb4yeHus. Metozasl nmomona. Kiac-
cupUKaAIMg MalIMH I U3MeJbye-
HUs. OCHOBHBIE KOHCTPYKIIUH IPO-
OmIoK (IIIEKOBBIE, KOHYCHBIC, BAJIKO-
Bbl€, MOJIOTKOBBIE) U MeJbHUI] (Oa-
pabGaHHBIE IIApOBBIC, CTEP)KHEBHIC U
TpyOuatble, BUOpAIIOHHBIE, CTPYH-
HbI€ U KOJJIOUJHBIE).

DK3aMeH
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1 2 3|45 6 7
4.2 | Knaccupukaumn wu copruposka | 1 } - 1 Ox3amen
TBEPIAbIX MATEPHAJIOB
42.1. Tpoxouenue. Komn- 1 ) )
CTPYKIMH TpPOXOTOB. IIHEeBMaTHuYe-
CKHE W THAPABINYCCKUE KiacCupu-
KaTOPBIL.
BCET'O 1O JUCHUIIJIMHE 70 | 70 | 36 180

Ilpumeuanue. Coxkpamenus B rpage «@opMa KOHTPOJISI 3HAHUIN» paciiuPpoBbLIBAIOT-
csa: OAIIYY3 — oT4eThl 10 AyAUTOPHBIM NPAKTHYECKUM YHPAKHEHUSIM ¢ UX YCTHOM 3amu-
Toii; OJIPY3 — oT4eThl 10 J1a60pPATOPHBIM PadOTAM € UX YCTHOM 3aIIIUTOM.
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4. ”THOOPMAINOHHO-METO/INYECKASA YACTD
4.1. IlepevyeHn auTEPATYpPHI
OcHoBHas

1. CaeBuu, H. 1. DneKTpoHHBIN yueOHO-METOAUYECKUN KOMILIEKC MO y4eo-
Hou nuciuiuinHe «lIpomecchl M anmapaTel XMMHYECKOW TEXHOJIOTMW»: Perucrtpa-
nroHHoe cBuaeTenbcTBO Ne 1141816392 ot 03.08.2018 r. Brmageneu: YO «berno-
pYCCKHit TocyapcTBeHHbIN TexHonornueckuit yausepeurer» / H. I1. CaeBuy, /1. T
Kamumyk, A. 3. JleBnanckuil. [OnexkTpoHHblid pecypc] — Munck, 2018. — Pexum
nocryma: https://www.belstu.by/faculties/htit/piahp/umk.html.

2. Kacatkun, A. I'. OCHOBHBIE TTPOIECCHI M alllapaThl XUMUYECKON TEXHOJIO-
run / A. I'. Kacarkun. — M.: Anesaac, 2005. — 751 c.

3. pitHepckuit, 0. U. Tlpoueccsl u ammapaTbhl XUMUYECKOW TEXHOJIOTHU:
VYyebnuk s By30B. B 2-x ku. / FO. W. IpitHepckuil. — M.: Xumus, 1995. — 399 c.
+ 368 c.

4. Mapkay, Y. A. Ilpauacel 1 anapaThel XiMiuHaid T3xHadorii Y 2 4. Y. 1.
[NiapaMexaHiuHbls 1 MeXaHIuHbIA Opamdcel / Y. A. Mapkay, 1. 5. Baiugaxosiu. —
Mau.: BATY, 2002. — 302 c.

5. Mapkay, Y. A. Ilpaupcel 1 anapatsl XiMiyHail ToxHajorii Y 2 4. Y. 2.
[emaBeis 1 MacaaOMeHHBIS Tipardcel / Y. A. Mapkay. — Mu.: BATY, 2006. — 442 c.

6. ITaBnos, K. @. Ilpumeps! u 3ama4n o Kypcy MPOILIECCOB U amlmmapaToB Xu-
muueckoit Texnonoruun / K. @. ITasnos, I1. I'. Pomankos, A. A. HockoB — M.: Aib-
stuc, 2007. — 576 c.

7. Pomankos, I1. I'. Metoasl pacueTa mpoieccoB U anmnaparoB XUMHUYECKOU
texHosoruu (mpumepsl u 3a1aun) / I1. I'. Pomankos, B. ®@. ®ponos, O. M. ®auciok.
— CII6.: Xumm3mgat, 2009. — 542 c.

8. bopoBuk, A. A. [lporeccsl u anmapatsl XUuMUueckon TexHosoruu. Coop-
HUK NpuMepoB U 3amad. B 2 u. U. 1. Texuuueckas rugpasinvka ['mapomexaHude-
ckue npoueccel / A. A. boposuk, C. K. IIporacos, B. A. Mapkos. — MHu.: BI'TY,
2006. 332 ¢

9. boposuk, A.A. Ilpoueccel U anmapatbl XUMHUECKON TexHonoruu. Coop-
HUK TpumepoB W 3amad. B 2 4. Y. 2. Temnoseie mpoueccel/ A. A. BOpoBUK,
C. K. IIporacos, B. A. Mapkos. — Mu.: BI'TY, 2013. - 418 c.

10. Tlpomeccel W ammapaTbl XMMHYECKOM TEXHOJOTrMU. MaccooOMeHHbIE
nporeccel. CoopHuk npumepoB u 3aaad/lM. B. BoiitoB [u ap.]. — Munck, BI'TY,
2017.-509 c.

11. Kamumyxk, J.I'. TIporiecchl u anmapatbl XUMAYECKONW TEXHOJIOTHH: y4eo.-
MeToA. mocobue s crynaeHtoB crer. 1-48 01 01 «Xwmmudeckas TEXHOJOTHS
HEOpPraHMYEeCKMX BEIIEeCTB, MaTepuaaoB U uznaenuit», 1-48 01 02 «Xumuueckas
TEXHOJIOTUS OPraHWYECKUX BEIIECTB, MaTepuasoB u wusfaenuiin, 1-48 01 04
«TexHomorust MEKTPOXUMUUYECKUX MPOU3BOACTB»,1-48 02 01 «buorexHomorus»/
. I'. Kanmumyk, H. I1. CaeBuu, A. U. Bunbkoukuii. — Munck: BI'TY, 2011. —426 ¢

12. OcHoBHBIE MPOLIECCHI U alMapaThl XuMUYecKol TexHosoruu: [locodue no
npoektupoBanuto. [lox pen. FO. W. IpitHepckoro. — M.: Xumus, 1991. — 496 c.



26

13. MapkoB, B. A. Ilpouecchl W anmaparbl XUMHUYECKOH TEXHOJIOTHHU.
Jlabopatopusiii npaktukym/ B. A. Mapkos, C. K. IIportacoB, A. A. bopoBuk. —
Mumnck: BI'TY, 2011. — 206 c.

14. Mapkay, Y.A. [lpampcs! 1 anapatel XiMiuHail TaxHanorii. [IpakTeikym /
VY. A. Mapkay, C. K. IIparacay, A. A. bapasik. — Mu.: BI'TY, 2008. — 208 c.

15. OcHOBHBIE MTPOLIECCHI U anmapaThl XuMU4eckon Texnonoruu: [Tocobue mo
npoektupoBannto. [lox pen. FO. . [IpitHepckoro. — M.: Xumus, 1991. — 496 c.

16. TIlpomecchl u ammapaTbl XHUMHYECKOM TexHoyoruu. Pacuer wu
npoeKTHUpoBaHue MaccooOMeHHbIx ammaparoB/ [I. I'. Kamumyk [u ap.] — MuHck:
BI'TY, 2014. - 498 c.

17. TIlpouecchl u anmaparbl XWMHUYECKOW TEXHOJIOTHMH: METOAUYECKUE
yKa3aHusT K KypCOBOMY TIOCKTHPOBAaHUIO 10 OJHOMMCHHOHM jauciuruinHe/
Coct. . I'. Kamumyk. C. K. IIporaco, B. A. MapkoB. — Munck: BTU um.
C.M. Kupoga. 1992. — 42c.

18. CTII 001-2019. ITpoexTs! (padoThl) auniaoMHbie. TpeboBaHUs U TTOPSIIOK
MMOJTOTOBKH, MTPEJACTABIEHUS K 3aUTe U 3auThl.- MuHck: BI'TY, 2019. — 67 ¢

19. CTII 002-2007. IlpoekTtsl (paboThl) KypcoBbie. TpeOOBaHUS U TOPSIOK
MOJATOTOBKU,ITPEICTABICHHE K 3amuTe U 3amuThl. — Munck: BI'TY, 2007. — 40 c.

JlonmosiHUTEILHASE

20. HoBblii cnpaBOYHHK XHMHKa M TexHoyora. [Iporeccel u ammapartsb
xuMuueckux TexHosoruit. B 3-x 4. Y. 1 u 2. — C.-I16.: AHO HIIO «IIpodeccuo-
Hai», 2004, 2006. — 848+948 c.

21. CopaBounuk xumuka. T. 5. Tlox pen. Huxonbckoro. — M.—JI.: Xumus,
1966. - 976 c.

22. Tleppu, JIx. CnpaBouyHUK HHXKeHepa-xumuka. Ilep. ¢ anrn. B 2-x ku./
JIx. [Meppu. — JI.: Xumust, 1969. — 640 + 504 c.

23. I'enbniepun, H. Y. OcHOBHBIE TIpolIeCCHl U ammapaTrbhl XUMUYECKON TeX-
Hosoruu / H. U. I'enbniepun. — M.: Xumus, 1981. — 812 ¢

24. TlnanoBckuii, A. H. Ilpouecchl u anmapaTbl XMMUYECKOW TEXHOJOTUU /
A. H. ITmanoBckuii, B. M. Pamm, C. 3. Karan. — M: Xumus, 1968 -847 c.

25. IlnanoBckuit, A.H. IIpomecchl u anmapaTsl XUMHYECKON 1 HEPTEXUMHUIE-
ckoit texnonoruu / A. H. Ilmanosckuii, I1. Y. HukomaeB. — M.: Xumus, 1987. —
496 c.

26. Annmreitn, B.I'. OO0muii Kypc MpOIECCOB M ammapaToB XHUMHYECKOM
TexHonoruu: Ydeonuk: B 2-x ku. / B. I'. Aunmreiin [u ap.]; Ilom pen.
B. I'. Aiinmreiina. — M.: Jloroc; Beicmas mkona, 2002. — 9124872 c.

27. Cxobmo, A. U. Ilpoueccsl u anmapatbl HedTenepepadaThIBAIOIMICH |
Herexumuueckor mpomeiuienHoctd / A. WM. Cko6ro, U. A. Tpery6os,
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IO. K. MomnokanoB. — M.: Xumus, 1987. — 368 ¢
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608 c.
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[ T1. T'. PomankoB [u ap.] — JI.: Xumus, 1989. — 560 ¢

31. UrnaroBmu, 3. Xumuueckas TexHHKA. [Ipomecchl W ammaparsl.
[Tep. c mem. / O. Urnatoud. — M.: Texnocdepa, 2007. — 656 ¢
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MaKpOKHHETHKA, 101001e, MOAenupoBanue, npoektupoanue: B 5 T. T. 1. OcHOBBI
TEOpHH MPOIEeCCOB XuMuuecko texunonoruu / JI. A. bapanoB [u ap.]: mox pen.
A. M. Kyrenosa. — M.: Jloroc, 2000. — 480 c.

33. Ilpoueccol U anmapaThl XUMUYECKOW TEXHOJIOTHH. SIBIIEHUs TepeHoca,
MaKpOKHHETHKa, MoAoOue, MOJeIUpoBaHHe, NpoekThupoBanue: B 5 1. T. 2.
Mexanudeckue u rupomexanndeckue mpoueccol / 1. A. bapanos [u ap.]: mox pen.
A. M. Kyrenoga. — M.: Jloroc, 2002. — 600 c.

34. Topbatiok, B. N. Tlpoueccel m anmapaThl HHUIIEBBIX MPOU3BOJACTB. /
B. W. T'opbatiok — M.: Konoc, 1999. — 333 c.

35. Kageukwuii, I'. J[. Ilpomecchl u ammapaThl NHIEBON TEXHOJIOTHHU. /
I'. 1. Kaseukwuii, b. B. BacunseB. — M.: Koioc, 1999. — 551 c.

36. IIpompbInuieHHass TEIMJIOPHEPTeTHKAa M TeruioTexHuka: CrnpaBodHUK /
[loxg oOm. pex. un.-kopp. PAH A. B. Kinumenko u npod. B. M. 3opuna.— M.:
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37. Tayoman, E. 1. BemapuBanue / E. Y. Tayoman. — M.: Xumus, 1982. —
362 c.
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39. WepByn, T. Macconepenaua / T. Lllepsya, P.JI. [Turdopa, V. Yunku. —
M.: Xumus, 1982. — 696 c.

40. Anekcannpos, 1. A. PekTudukaimonnsie 1 abCOpOIIMOHHBIE anmnaparkl.
Mertonbl pacuera u OCHOBBI KOHCTpynpoBanus / 1. A. AnexcanapoB. — M.: Xumus,
1978. - 280 c.

41. Pamm, B. M. AGcopOuus razos / B. M. Pamm. — M.: Xumus, 1976. —
656 c

42. Caxun, b. C. OcHoBsl Texuuku cymku / b. C. Caxun. — M.: Xumus,
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43. Sromuu, I'. A. OcHOBBI XUAKOCTHOW »dkcTpakimuu/ I. A. Sromuw,
C. 3. Karan — M.: Xumus, 1981.

44. Tenbnepun, H. W. OCHOBBI TEXHHMKM KpUCTAJUM3AIMU PaCILUIaBOB/
H. . I'ensnepun, I'. A. HocoB — M.: Xumus, 1975.

45. Kenwries, H. B. OcHoBsl aacopoumonnoi texuuku/H. B. Kenbiies. — M.
Xumus, 1984.
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28

4.2. IlepevyeHb U TEMATHKA NPAKTUYECKHUX 3aHATHI

Tematnka mNpPAaKTUYECKUX 3aHATHH Ui CTYIEHTOB JIHEBHON (QOpMBI
MoJTyuyeHus: oOpa3oBaHus (POPMHUPYETCS] B COOTBETCTBUHU C IOCIIEIOBATEIHLHOCTHIO
M3JI0KEHUS JIEKHMOHHOTO MaTepUalia U OXBATHIBAET IPU ATOM OCHOBHBIE pa3Jieiibl U
TE€Mbl JTUCUUIUIMHBL. Ha mpakThyeckux 3aHATUAX MPOBOJMUTCS PACUETHI CTATUKHU U
KHHETUKMA TPOLECCOB, a TAaKXE KOHCTPYKTHBHBIX NapaMeTpOB allapaTos,
npeoOpeTaeTcss OMbIT PadbOThl ¢ HOPMATUBHOW JOKYMEHTAIMEHl IO MOoa00py
CTaHIApTHOTO oOopydoBanus. Ha Bcex MNpakTUYECKUX 3aHATHSIX KaXKIOMY
CTYIECHTY BBIJAETCSI WHAWBUIYAJIbHOE 3aJaHUE C ILEIBI0O €ro CaMOCTOSITEIbHOMN
paboThI U 3aKPEIUICHUS] HABBIKOB CAMOCTOATENLHO MPUHUMATH perieHus. [lepedeHn
TEM TMPAKTHUYECKUX 3aHATUA MJI1 CTYACHTOB JHEBHOM (OpPMBI TMOJyUEHHUS
o0pa3oBaHUsI MPUBEJICH HUXKE.
. CBoOICTBa ra30B U KUIKOCTEW U MAPAMETPBI UX COCTOSIHUS.
. OCHOBBI IPUKJIATHON THIPOCTATHKH.
. [IpakTueckoe MpUII0KEHUE OCHOBHBIX YPaBHEHUN THAPOAMHAMUKU.
. 'mppaBnuyeckoe conpoTUBIEHUE TPYOOIIPOBOIOB.
. Hacocsl 1 komnpeccopHbI€ MAIIAHBL.
. 'paBuTaninonnoe ocaxaeHune. OTCTOMHUKH.
. 'mapoamHaMuka 3€pHUCTOTO CIIOSI.
. OunbTpoOBaHUE U (DUIIBTPBHI.
9. IlepemenMBaHue KUAKUX CPEL.
10. TennoBsle Oanancsl. [lepeHoc Termia TemIonpoOBOAHOCTBIO.
11. KonBekTuBHBIN TeriooOMeH. Pacuer k03pUIIMEHTOB TEIIOOTAuH.
12. OcHOBBI pacueTa TerI000MEHHUKOB.
13. BeimapuBaHue.
14. AGcopO1ust 1 OCHOBBI pacueToB abCOpOEPOB.
15. Tleperonka. OCHOBBI pacyeTOB PeKTU(HUKAIIMOHHBIX aINIapaToB.
16. Cymka. OCHOBBI paC4eTOB KOHBEKTUBHBIX CYIIUJIOK.
17. OcHOBBI pacueToB aacopOepoB.

01N L kWi —

4.3. IlepevyeHb TeM J1a00PATOPHBIX 3AHATHI, UX HA3BAHUE

1. be3onacHOCTh MpU TPOBENCHUU JAaOOPATOPHBIX PabOT B JaOOpaTOPUSIX
THIPaBJIMKH U THIPOMEXaHHUECKUX mporeccoB. OOIIMe ykazaHus MO BBIOJIHEHUIO
paboT Mo TUAPABIMKE U THIPOMEXAaHHUECKHUX MPOIIECCAM.

2. PexxuMebl TeueHUs KUJIKOCTEH (JlabopaTopHas padorta Ne 1).

3. Ompezenenue pacxojaa raza B TpyOONpPOBOJE C MOJYYCHHEM MPOQUIIs
pacmpeneneHus JOKaAIbHBIX CKopocTel (1abopartopHas padota No 2).

4. OnpeneneHye ruApaBIMuecKOro COMPOTUBIICHUS JIEMEHTOB TPyOOIpOBO-
na) (mabopatopHas pabora Ne 3).

5. [lomydyeHnue xapakTEpUCTHK IIEHTPOOCKHBIX HATHETATEIbHBIX MAIIHH
(Hacoca M BEHTWIISATOPA) U TPYOOTPOBOAHOM ceTu (JiabopatopHas pabota Ne 4).

6. MccnenoBanusi  TpaBUTAIMOHHOTO  OCAXKACHHWS ~ TBEPABIX  YaCTHUIL
(;maboparopnas padorta Ne 5).

7. UccnepoBanusi 3(Q(HEKTUBHOCTH W TUAPABIUYECKOTO COMNPOTHUBICHHUS
MKIJIOHA (J1abopatopHas padota Ne 6).
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8. UccnenoBanue TUAPOAMHAMUKH TICEBIOOXKMKEHHOTO 3€PHUCTOTO CJIOS U
3€pHUCTOrO CJI0s B COCTOSTHUM MMHEBMOTpaHcnopTa (;1abopatopHas paborta Ne 7).

9. UccnenoBanune pabOTbl €MKOCTHOTO (UIbTpA C TMOJTYYEHHEM KOHCTAHT
bunsTpoBanms (TabopaTopHas padora Ne 8).

10. UccnenoBanne pabOThl MEMIAIKH C ONpPEACICHHEM MOTpedIsieMoit
MorHOoCTH (;1aboparopHas padota Ne 9).

11. be3onacHOCTh MpU MPOBEACHUH JIAOOPATOPHBIX PAOOT B J1aOOpaTOPHUSX
TEIUIOBBIX M MacOOOMEHHBIX TpoiieccoB. OOIIHe yKa3aHus MO BBIMOJIHEHUIO paboT
10 TEIUIOBBIM M MacCOOMEHHBIM IMPOIIeCCaM.

12. VccnenoBanue mpoiiecca TEIIO0OMEHa B TEIJIOOOMEHHUKE THIA «TpyOa
B TpyOe» C OmpeIesieHneM JKCIEPUMEHTAILHOTO W PACYETHOTO TEOPETUYECKOTO
koa¢dduireHToB Temnonepenayn (JadoparopHas padora Ne 11).

13. WccnenoBanue mnporiecca HeCTAIMOHAPHOTO TertoooMeHa (JrabopaTopHas
paborta Ne 12).

14. UccnenoBanue mpoliecca BBIMAPUBAHUS IMOJA BaKyyMoM (J1abopaTopHas
pabota Ne 13).

15. UccnenoBanue mpoliecca MEPUOAUYECKON peKTUPUKAIMU OWHApHOU
cMecH (J1aboparopHas padota Ne 14).

16. VccrnenoBanue TUAPOIMHAMUYECKHX PEKUMOB PabOTHI TapenbuaThiX U
HACaJOYHBIX MacCOOOMEHHBIX aIllapaTOB M WX THUIPABIMYECCKOTO COMPOTHBIICHUS
(;maboparopnas padota Ne 15).

17. ViccnenoBanue mpoiiecca abcopOuMU B HACaJAOYHOM M Tapenpb4yaTon
KOJIOHHAaX (J1aboparopHas padota Ne 16).

18. UccnenoBanue mpoliecca Mepuoanydeckoil aacopbuun (JabopaTopHas
paborta Ne 17).

19. UccnenoBanue mporecca JecopOIMu - pereHepanuu  ajacopOeHTa
(;maboparopnas padota Ne 18).

20. MccnenoBanue mpoliecca KOHBEKTUBHOM CYIIKK B O0apaOaHHOW CyIIMIIKE
(mabopatopnas padorta Ne 19).

21 VccnemoBaHWe KMHETUKHU CYIIKH (JlabopaTtopHas padota Ne 20)

Ilpumeuanue: Hymepauusi padoT B CHOCKAX COOTBETCTBYeT MX HyMepPalUu B MPAKTHKYyMe
[13] 3 cniucka 0CHOBHOM JIMTEPATYyPBI.

44, TlepeuyeHb CpeacTB [IUATHOCTHMKM  Pe3yJbTATOB  Y4eOHOM
NeSTeJIbHOCTH

JUJIsl TMarHOCTHKY Pe3yJIbTaTOB yUeOHOM AESITENIbHOCTU UCTIOJIb3YHOTCS:

cobece0BaHus;

OTYETHI 110 AYAUTOPHBIM MPAKTUYECKUM YIPAKHEHUSM C UX YCTHOM 3allu-
TOM;

OTYETHI 1O J1a0OPATOPHBIM PadOTaM C WX YCTHOM 3allIUTOM;

MEKCECCUOHHBIE aTTECTALINH;

3a4EeT;

9K3aMEHBI;

KYPCOBOM IIPOEKT C €r0 YCTHOM 3aILUTOM.
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Tekylmuii KOHTPOJIb YPOBHS 3HAHUM U KOMIIETCHUIUW U UX MPUPALLIECHUAS MO-
KET TaKXKE OCYIIECTBIISIETCS] MPHU JOMYCKE K BBIMOIHEHUIO JabOpaTOpHBIX PadoT,
MOHHUTOPHUHIE XOJIa BBIIIOJIHEHHSI KYPCOBOTO IMPOEKTAa, OMPOCax Ha MPAKTUYECKUX
3aHATHSAX. B HEOOXOMMMBIX Cydasx Ha JIAOOPATOPHBIX 3aHSATHUSAX MOTYT IPOBO-
TUTHCS KOJJIOKBUYMBI, @ Ha TIPAKTUYECKUX — KOHTPOJIbHBIE PAa0OTHl U TECTHPOBA-
Hue. [lomyckaercs 3KCrpecc-0npoc CTyIEHTOB BO BPEMS JICKIUH.

B xone 4-ro u 5-r0 ceMecTpoB MPOBOAUTCS MEKCECCUOHHAs aTTECTalUsI CTY-
JICHTOB JHEBHOUM (DOpMBI MoydeHuss oOpa3oBaHus (IO JBE aTTECTAIIMU B KaXKIOM
U3 ceMecTpoB). Pe3ynbTaThl MEXCECCHOHHBIX aTTECTAllMi YYWUTHIBAIOTCS TPHU BbI-
CTaBJICHUU CTYJEHTaM WTOTOBOM OIEHKH IO JUCHIUIUIMHE Ha 3k3ameHe. OO0 3ToM
CTYJIEHTOB MHGOPMUPYIOT MpernoaBaTean kadeapbl B Hayane KaxkJI0ro U3 CeMecT-
POB.

Pacuet uroroBoit otMeTku 1o yueOHoH quciuIuinHe (O,;), KOTOpas BHOCHUT-
Csi B 3a4ETHO-PK3aMEHAIIMOHHYIO BEJIOMOCTb, NPOU3BOAUTCS 1O dopmyIie
(c mocneAyImKUM OKPYTIEHUEM MOIYYEHHOTO Yncia 10 OJIMKAUIIEro Uenoro):

09K3 = OME.’)K,‘C] XKMeofcc + OM@JK,‘CZ XKM@D{CC + Omek XKmela

e O,enee — OTMETKA IO MEXKCECCHUOHHOM aTTecTaluu (MepBOM U BTOPOM);
Opex — OTMETKa, TOJNyYCHHAas Ha »dKk3aMeHe, Tud@PEepeHIIMpOBaHHOM 3a4eTe;
Kence 1 Kypew — BECOBBIE KOO (OUIIMEHTHI COOTBETCTBYIOIIUX BUIOB aTTECTAIIUH.

Kadenpoil ycTaHOBJIEHBI CIEAYIONINE 3HAYEHUSI BECOBBIX KOA(D(DUIIMEHTOB:
K:’VleofCC = 012; Kmel( = 016'

4.5. MeToanyecKkue pPeKOMEHIANUU 10 OPraHU3ANUU U BbINOJHEHHIO
CaAMOCTOATEILHOM PA00THI 00yYAOIIUMUCSH 110 Y4eOHOM JUCUMILIIMHE

[Ipy u3ydeHUH AUCIUIUIMHBI MCHOJB3YEeTCS Y4eOHO-METOAUYECKUI KOM-
IJIEKC ¢ MaTepuaiamMu, MOMOTalOIUMH CTYACHTY B OpraHU3aIuy CaMOCTOSITEILHOMN
paboThI. DNEKTPOHHBIN yueOHO-MeToauueckuit komruieke (QYMK) no aucruniaune
«IIporeccrl 1 anmapaThl XUMHUYECKOW TEXHOJIOTHW» pa3MellleH Ha caiite benopyc-
CKOT'0 TOCYJapCTBEHHOTO TEXHOJOTUYECKOT0 YHUBEPCUTETA HA CTpaHUIle Kadeapbl
MPOLIECCOB U aIapaTOB XUMHUYECKUX TPOU3BOJICTB.

CamocrosiTennbHasi paboTa CTYJEHTOB MPEAYyCMAaTPUBAECT O3HAKOMIICHHE C
HAy4YHOH, Y4eOHOM, MATEeHTHON W CIPABOYHOW JTUTEPATYpOid, €e U3ydeHHUE, BBIMOJI-
HEHUE Y4eOHO-HCCIeI0BATEeNbCKUX PaboT, MOATOTOBKY K MPAKTHUECKUM U J1abopa-
TOPHBIM 3aHATHUSAM, 3a4€TaM, 3K3aME€HaM M 3allUTe KypCOBOrO MPOEKTa, CAMOCTOSI-
TEJIbHOE BBITIOJTHEHNE PACUYETHBIX U OIMHUCATENIbHBIX Pa3/lesIOB MOSICHUTEIHHOW 3a-
MUCKU U rpadUuecKod 4acTh KypCOBOTO MPOEKTA, aHAJINU3 KOHKPETHBIX CUTYaIlHil.
ensam ynydrieHus opraHu3ald CaMOCTOSITEIbHON pabOThl CTYJICHTOB CITyKaT pe-
T'YJSpHbIE KOHCYJIbTAIIUU, KOTOPBIC JICKTOPHI MPOBOJSAT B T€UeHUE 4-ro U 5-TO Cce-
MECTPOB, a TAK)K€ PYKOBOJIUTEIIU B XOJI€ KypCOBOT'O MPOEKTUPOBAHUS.
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MPOTOKO.1 COIJIACOBAHUSA YYEBHOM IMPOT'PAMMBI YBO

HazBanwue
yaeOHOH
JUCHMILINHEL,

C KOTOpO# TpeOyeT-
Csl COrIacoBaHUE

Ha3zBanue xadenpsl

[Ipennoxenus
00 M3MEHEHUsX
B COJAEpNKAHUU
y4eOHOU  TIpo-
rpaMMBbl  yupe-
KJICHUS  BBIC-
mero  oOpazo-
BaHMS 10 y4eOl-
HOU UCLIHU-
TUTHHE

Pewmenne, npu-
HATOe  Kaden-
poii, pazpabo-
TaBIIeH y4eO-
HYI0 Tporpam-
My (C ykazaHH-
€M JaTbl U HO-
Mepa MpPOTOKO-
na)

Texnomorust ocHoB- | Kadeapa  mpoMBIIUICHHON
HBIX [TPOU3BOJICTB 3KOJIOTUU

Oxpana armoc(ep- | Kadenpa  npombliieHHoM
HOTO BO3JyXa OT 3a- | 3KOJIOIMH

rpsiI3HEHUI

YupapjieHue  BOJ- Kadenpa MIPOMBIIICHHOMN
HBIMH ~ PECYPCaMM. | .. o o o

OuncTka  CTOYHBIX

BOJI

Conepxanue yueOHOM MporpaMMBbl COTIIACOBAHO € BhIMMyCKarolle kadeapoi:

3aBenytouii kadeapoit MPOMBIIIJIEHHON YKOJIOTUH

KaHAuJaT TCXHUYCCKUX HAYK, JOLCHT

B. H. Mapuyns
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JIOMOJHEHWSA U UBMEHEHUA K YYEBHOM ITIPOTPAMME YBO
Ha 2020/2021 y4eOHbIii roj

NoNe JlomoJIHEHNS 1 U3BMEHEHUS OcHoBaHMe
IL.I.

VYyebHas mporpamma nepecMOTpeHa M 0J100peHa Ha 3acenaHud Kadeapsl mporec-
COB u anmaparoB XUMUYECKUX MIPOU3BOJICTB (mpoToKOI
No OT 20 r.

3asenyrommii kadenpoi [TnAXIIT
JTIOKTOP TEXHUYECKUX HAYK, TOLEHT A.D. JleBnanckui

YTBEPXIAIO
Hekan daxynbrera XTT
KaHINJAT TEXHUYECKUX HAYK, JOLCHT 0. A . Kimnmorn




