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1. TACHOPT MPOI'PAMMBI YYEBHOM JUCIHUILIUHBI

Henpro ocBoenns aucuurmmbbl OIL. 01 «IIpouweccel m anmapatsl» sABISETCA
(opMHUpOBaHUE 3HAHMI, YMEHUU U HaBBIKOB, HEOOXOJUMBIX B MPOeCcCHOHATBHOU
NEeSTENbHOCTH B OOJACTHM  MHILEBBIX  MPOU3BOJCTB,  OCYIIECTBISIEMBIX  C
MCIIOJIb30BAaHUEM PA3JIMYHBIX MPOLECCOB M aIIapaToB, KOTOPbIE BXOJAST B COCTaB
COOTBETCTBYIOLIMX TEXHOJIOTHYECKUX JINHUM.

3amadn TUCUUIUIMHBL:

- M3yYEHHE OCHOBHBIX MOHATHUN, METOJOB U CPEACTB NEPEepabOTKU ChHIPbI U
IPOJYKTOB B pacCMaTpUBAEMON TEXHOJOTMUECKOW JTMHUY;

- MpUOOpETEeHNE HAaBBIKOB B MPOBEACHUM TEXHOJOTMUYECKHUX, IHEPTreTHUECKUX
(TermIoBbIX) W KOHCTPYKTHBHBIX pPAcu€TOB, CBS3aHHBIX C MPOEKTUPOBAHUEM
anmnaparos;

- MpUoOpeTeHre HABBIKOB OINpPEACIICHNs ONTUMAIIbHBIX IMapaMeTpoB IMpoliecca
U CIIOCOOOB MX JOCTUKEHUS;

- TMOJIyYeHHE HAaBBIKOB pa0OTHI C pa3IMYHBIMM HCTOYHUKAMU HHGOpPMAIINH,
aHanu3a © 0000IIEHHS HEOOXOAMMBIX CBEACHHUH, CBSI3aHHBIX C BBIOOPOM
pallMOHAJIBHOTO THIIA ammapara M C OCHOBHBIMM TpeOOBaHUSMU IO €ro
IKCILTyaTalHH.

1.1 MecTo IMCUMILIMHBI B CTPYKTYpe NPOrpaMMbl MOAT0TOBKH
cnenuaaucToB cpeanero 3sena (IIINCC3)

Jucuumnuna «IIpoueccsl u anmapaTe» BXOAUT B COCTAB BapUATUBHOM 4YAaCTH
npodeccruoHaabHOr0 yueOHoro mukia. [Ipu u3ydeHun MUCUUILTUHBI UCTIONb3YIOTCS
3HAaHUS M HABBIKU, MOJYYEHHBIE B PAHEE OCBOCHHBIX MOAYISAX M JUCHUUILIMHAX:
bu3uKa, XuMus.

3HaHUs, YMEHHS U HaBbIKH, IOJIYYEHHbIE IPU OCBOCHUU JTAHHOW NUCIUILIUHBI,
UCIIOJIB3YIOTCSL TIPH  JTaJbHEHIIEM H3y4YeHUH MPOPECCUOHANBHBIX TUCIUILUINH, a
TaK)Ke MPH BBIMOJHEHUHU BBIMTYCKHOW KBaTu(DUKAITMOHHOW pabOThl, U B JadbHEHIIICH
poecCHOoHaNBHOM NEeSITETEHOCTH.

1.2. MecT0 AUCHUIUVIMHBI B CTPYKTYpPe OCHOBHOH Ipo(eccHOHAIBbHOMI
o0pa3oBaTeIbHOM MPOrpaMMbl: JUCIUILIMHA BXOAUT B COCTaB MPOPECCUOHAIBHOIO
LUKJIa

1.3. KomnereHuuu od0y4awimuxcs, (popMmupyemMbie B pe3yJibTaTe OCBOCHHUSA
pucuuiuinHbl «IIpoueccsl u anmaparbi»

B pesynbrate ocBoeHHMS Y4eOHOW MMCHUIUIMHBI CTYASHT JOJKEH 00JanaTh
KOMIIETCHITMSMH, COOTBETCTBYIOIIIMMH OCHOBHBIM BHJaM Mpo(ecCHOoHaTbHON
NEeSITeIbHOCTH :



Oo0mue komnerenuuu: OK 01.; OK 04.; OK 05.; OK 09.

OK 01. Beibupate cnioco0sl pemieHus 3aaad npodhecCHOHaNbHOW AeATENbHOCTH
MPUMEHUTENIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 04. D¢ dhexTnBHO B3aUMOEHCTBOBATh U pa0OTATh B KOJJICKTUBE U KOMaH/I€

OK 05. OcymecTBiATh YCTHYIO M IHCBbMEHHYK) KOMMYHUKAIMIO Ha
rocy1apcTBeHHOM si3bike Poccuiickoit denepauuum C  y4eToM OCOOEHHOCTEN
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK  09. Tlonp3oBatbcsi  MpodEeCCHOHAIIBHOM  JOKyMEHTalMew  Ha
rOCy/IapCTBEHHOM U MHOCTPAHHOM SI3bIKAX.

B pe3yjabTare OCBOCHUA NUCHUILIINHBI «HpOI.[CCCBI n alrmapareD» CTYICHT
JOJIZKCH

3Hamo:

- OCHOBHBIC MPOIICCCHI U aIMapaThl MUIICBON MPOMBIIIJICHHOCTH, TPUHITATI
paboThl 000PYIOBAHUS;

- METOAMKY pacyeTa anmnaparoB MPH 3aJaHHbIX TEXHOJOTHYSCKUX TTapaMeTpax
nporecca;

- OCHOBHBIC TIOHATHS O MOA00UN (DU3UICCKUX SIBIICHUI, O TCOPUU TEIUIO U
MaccoOOMEHa;

- METOIbI MPOCKTUPOBAHUS TEXHOJIOTMYECKUX MPOIIECCOB U aIIapaToB.
ymemb:

- ITOJIB30BAaTbBCA MCTOAUYCCKHUMHU )41 HOPMAaTUBHBIMHA MaTcpualiaMu,

TEXHUYECKUMHU VYCIOBUAMHM U CTaHIapTaMH TIpU pacyeTe U MPOCKTHUPOBAHUU
anmnaparos;

- TPENCTaBIATH MyTH HHTCHCU(PUKAIINH MPOIECCOB U COBEPIIICHCTBOBAHUS
arrapaTos.

14. Pexomenayemoe KOJIMYECTBO YACOB HA OCBOCHHUE NPOrpaMMbI
AUCHUTTHHBI:
MaKCHUMaJIbHOW yueOHO# Harpy3ku odydaromierocst — 98 gacos,
B TOM YHCJIE:
00s13aTENPHON ayTUTOPHON Yy4eOHOM Harpy3ku oOydaromerocs — 92 gaca;

IIpomexxyTouHas arrectanus — 6 4acos.



1. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCIIUILIUHBI

1.1. O6beM y4eOHOI JMCUMILVIMHBI M BUABI Y4eOHOIl padoThl

Bua yueOHo# paGoThl O0bem yacoB
MaxkcuMmasibHasi ydeOHasi HATpy3Ka (Bcero) 98
Oobs13aTesibHAs ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 92
B TOM YHCIIE:
TeOpeTHIecKoe 00yueHune 48
MPAKTUYECKUE 3AHATHUS 44
Kontpons 6

Wrorosas arrecrauus B GopMe IK3amena




1.2. TemaTn4yeckuii IVIaH U coaepKaHue Y4eOHOM TUCIUIIIMHBI

HaunmenoBanme Conepxxanue yueOHOro MaTepuaJa, JJadopaTopHblie U Oo6bem | Ypo- Koani
pa3nesioB u NMPaKTU4ecKue padoThl, CAMOCTOATEIbHAS 4acoB BeHb | KOMIIEeTEeHIIHIi,
TeM pabora o0yuarommxcs ocBoe | (h)OpMHPOBAHU
-HUA 10 KOTOPbIX
CIocoo0cTByeT
3JIeMEeHT
NPOrpamMmbl
1 2 3 4
Pazpnen Ne 1. OK 01; OK 04;
Ocnosnrre OK 05; OK 09.
MOJIOKEeH U1 |
HAay4YHbIC OCHOBBbI
AUCHUILINHBI
«IIpoueccnl u
annaparbl NUIIEBBIX
NMPOM3BOACTBY.
Tema Ne 1.1. O6mme | Coaepskanue y4eOHOro MaTepuaJia:
3aKOHBI MUIIEBON 1| 3akoH coxpaHEeHHs MacChl U 3aKOH COXPAHEHUS SHEPTUU B CUCTEME.
TEXHOJIOTUU U TOJIOKEHUS 2| 3aKOH paBHOBECHS CUCTEMbI. 3aKOH IMEPEHOCA MACChI M SHEPTHH U 3aKOH JABWKYIIICH 2
TEOPUHU 000U CHJIBI. 2
3| [IpuHIMI ONTUMH3AIUH POBEACHUS Mporecca. HempeprIBHOCTH Ipoliecca.
4/ HampaBiieHHOCTh 0OMEHHUBAIOMINXCS TOTOKOB. OOHOBJIEHHE TOBEPXHOCTH KOHTAKTA
(has.
5| punuun MaciTabHOTO Mepexoaa U MoIenupoBanus. Teopus moaoous.
Knaccudukarus 0CHOBHBIX
MPOLIECCOB MUILIEBOM TEXHOJIOTHH.
Tema Ne 1.2. Caoiicteo | Conepxanue yueOHOro MaTepuasa: OK 01; OK 04;
CBIpbsl,  MPOAYKTOB U 1| CTpyKTypHO-MEXaHUYECKHE CBOICTBA MAaTEPHAJIOB: INIOTHOCTD, YIETIbHBIN BEC, 4 2 oK 05: OK 009.

nonygadbpukatoB. OCHOBBI
paIoHaIbHOTO
MOCTPOCHHUS aIapaToB.

BA3KOCTD.

2

TeHJ’IO(bI/BI/I‘-ICCKI/IC CBOMCTBA MaTCpuraIoB. Du3NKO-XUMHUYECKHE CBOMCTBA
MaTCpHaJIOB.

(98]

Tpe6OBaHI/I$I, MMPCABABIISACMBIC K allllapaTaM. 3pl"OHOMCTpI/I‘-IeCKI/Ie Tpe6OBaHI/I$I.

~




4/ TpeboBaHusi TeXHUKE OE30TIACHOCTH | MOKapHOU Oe3omacHoCTH. TpeboBaHMs
IIPOMBIILITICHHOM
CaHWTApUHU.
5| TpeboBanwus, MpeABIBIIEMbIC K MaTepUaJIaM, HIYIIIUM Ha U3TOTOBJICHHE allapaToB.
Paznea Ne 2. OK 01; OK 04;
MexaHudeckne OK 05; OK 09.
MPOLECChI.
Tema Ne 2.1. Usmenpuenue.| Coaepskanue y4eGHOr0 MaTepuasia:
1 | OcHoBHbIE TOHATHUS. TeopeTHIeCKHEe OCHOBBI U3METbUCHUS.
2 | Teopus uamenvuenus. Teopust Puttunrepa. Teopust B.JI. Kupnuuesa.
3 | M3menpuaromue anmapartsl: BajabIlloBas IpOOMIIKa, MOJIOTKOBAs IPOOUIIKa,
pe3aTeNbHbIC MAIIIWHBI,
IIEHTPOOCIKHAS pe3aTelIbHAs MAIIMHA, TSPOYHbBIC MAITUHBI, IIAPOBAsi MEJILHHUIIA.
IpakTnueckass padora Ne 1. Cocrasienne cxem: «CrnocoObl U3MENbYEHHs», «AMapaThl s OK 01; OK 04;
M3MEJTbUYCHUS, OK 05; OK 09.
«BanblioBast apoduiakay, «MojoTkoBas ApoOuiika», «Bumsl pe3ok», «LleHTpoOekHas
pesarenpHas MalldHAY,
«Kaptodenerepkay, «l1lapoBast MeTbHHIIAY.
Tema Ne 2.2. Conepxanue y4e0HOr0 MaTepuasa; OK 01; OK 04,
CopTupoBaHHE. 1 | Lenu coptupoBanus OK 05; OK 09.
2 | Mexanuueckoe coptupoBaHue. CUTOBOI aHaAIuU3.
3 | AnmapaTsl Ui COPTUPOBAHMUS: IIJIOCKHE IPOXOTHI, KaYaroIIuiics rpoxoT (TPsACYyH),
BHOpAIMOHHBIH
rpoxot, 6apabaHHBIN I'POXOT, OypaTt, TPUEPHI.
4 | Buasl copTUpOBaHMs: THEBMATUYECKOE COPTUPOBAHUE, THPABINIECKOE
COpPTUPOBaHUE, MATHUTHAS Ccenaparus, MarHuTHas  cemapaius, MarHUTHBIHA
AJIEKTPOMArHUTHBIN cenaparop.
IpakTHueckas padora Ne 2. OK 01; OK 04;
CoCTaBUTh NPUHIUIUATIBHYIO CXEMY YCTPONCTBA Il COPTUPOBAHUS OK 05; OK 09.
Tema Ne 2.3. Cojaep:xanye y4e0HOr0 MaTepHasa; OK 01; OK 04,
O6paboTka 1 | OcHoBHbIe MOHATHS. OTXKATHE KUAKOCTH M3 TBEPIOTO TENIA. OK 05; OK 09.
MaTepUaoB JIABJICHUEM. 2 | DneMeHTHI TEOPUH MpoIlecca OTXKATHUS )KUIKOCTH U3 TBEPAOT0 MaTepuasa I1aBICHHEM.
3 | lInekoBsli npecc. Banpnossiii npecc. [ITneBMaTnyeckuii npecc. BuHTOBOM
KOP3MHOYHBIH Mpecc.
4 | dopmoBaHHE MJIACTUYECKOTO MaTepHUaa.




5| ®opMOBOYHBIE MPECCh: HarHeTarImue GOPMOBOUHBIE TIPECCHI, ITHEKOBBIH Mpecc A1t
U3TOTOBJICHUS
MaKapoH, IITAMITYIOIIHNE [IPECCHI, IPOKATHIBAIOIINE MAIIHHBI.

6| YIioTHEHHE  ChIMY4ero MaTepuana: OpUKETHpOBaHUE, KapycelbHBI Ipecc
MOCTYATEIbHBIM JIBUKEHUEM ITyaHCOHA.

7| 'panynupoBaHue: IpPEccCOBOE TIPaHYJUPOBAHUE, TPAHYJUPOBAHME OKATHIBAEM,

JpaKUPOBOYHBIN
rpanyisiTop.  ['paHynupoBaHue NMbIIICOOPa3HBIX BEIIECTB, PACTBOPOB U CYCIICH3UM B
JIMCTIEPCHBIX MTOTOKAX.

Paznea Ne 3.
I'uapomMexanuyeckue
NMpoLecchl.

OK 01; OK 04;
OK 05; OK 09.

Tema Ne 3.1. OcHOBEI
l"I/IjlpaBJ'II/IKI/I.

Conep:xanue y4yeOHOIro MaTepuaJa:

—_—

lunpocratuka. I'mapocratnueckoe pgasiieHune. OCHOBHOE ypaBHEHHE
TUPOCTATUKHU. CaoiicTBa

TUAPOCTATUYECKOTO AaBjieHus. JlaBiaeHue Ha TUIOCKYIO CTeHKY. JlaBieHue Ha

KPUBOJUHEUHYIO CTEHKY.

FPI,Z[pO,HPIHaMHKa. OCHOBHEBIE TTIOHATHS TUAPOJWHAMHKHU,; DJIEMCHTBI IIOTOKA JKUJAKOCTH.

BI/IZ[BI ABHMXKCHUC )KUAKOCTU: YCTAHOBHUBHICECA U HCYCTAHOBUBIICCCA NBUKCHUC,
PAaBHOMEPHOC U HE pAaBHOMEPHOC ABUKCHHUE; IIJIABHO U3MCHAIOIICECS ABUKCHUE,
YpPaBHCHHE HEPA3PBIBHOCTU IMIOTOKA,

3HepFeTquCKHﬁ OajaHC IIOTOKA, yACIbHAA SOHCPIUA ) KUAKOCTH, YPABHCHUC BCpHYJ'IJ'II/I.

4

JlamuHapHBIN U TypOYJIEHTHBIHN peXUMbI ABMXKEHUS KUIKOCTH.

IIpakTyeckas: padora Ne 1.
CocraBiieHHe anmnapaTypHO CXeMbl IPOIIEcca pa3ieIeHuUs Fa30BbIX CPel

OK 01; OK 04;
OK 05; OK 09.

IIpakTnuyeckas padora Ne 2.
Pacuer ruapaBinyeckux CONpOTUBICHUN

Tema Ne 3.2. [Tepemenienue
JKUJIKOCTH U Ta30B.

Conepxanue yueOHOro MarepuaJa:

1

Hacocsl: ocHOBHBIE napaMeTpbl HACOCOB; I(J'IaCCI/I(i)I/IKaI_II/ISI HaCoOCOB, 00BEMHEBIE
HAaCOCHhI; MOPIIHEBLIC HACOCHI; IUTYHKCPHBIC HACOCHI; ITPOU3BOAUTCIIBHOCTE HACOCOB,
HOTpe6J'I$[eMa$[ MOIIIHOCTL; POTOPHBIC

HACOCHI; MICCTCPCHHBIC HACOCHI; BUHTOBLIC HACOCHI; HeHTpO6e)KHI>IC HaCOCBhI,

Komnpeccopsl. LlenTpoOexHbie koMIpeccopsl U ra3o yBKu. [lopiiHeBsie
KOMIIPECCOPBL.

OK 01; OK 04;
OK 05; OK 09.




3| Bentunsaropsl. IlenTpoOexnbie BeHTUIATOPEL. OCEBbIE BEHTHIIATOPBI.

ITpakTHyeckas paGora Ne 3. OK 01; OK 04;

CocTaBienne cxeMbl HACOCOB, KOMIIPECCOPOB, BEHTHIISATOPOB. OK 05; OK 09.
Tema Ne 3.3. Pazgenenue | Coaep:kanue y4eOHOro MaTepuasia: OK 01; OK 04,
HKUIKUX u ra3oBbix | 1| Knaccupukanms HEOIHOPOIHBIX CUCTEM M METOJOB HX pasaeneHus. Knaccuduxanms OK 05; OK 09.

HEOJHOPOJHBIN CUCTEM.

MPOIIECCOB
pasJielieHus HEOHOPOTHBIX CUCTEM.

Ocaxnaenue. [lytn nnTeHCUPUKAIIUKA OTCTAaUBAHUS. Y CTPOMCTBO OTCTOMHHUKOB.
OcaxeHue noJ AericTBreM HeHTpoOexHOU cuibl. ['uapounknonsl. Lentpudyra
HENPEPBIBHOTO JEHCTBUSA OTCTOMHAS

ropusoHTanbHas mHekoBas (HOI'). Cenaparopsl. TapenbuaTsiii cemaparop.

OunsTpoBanne. Tumbl QuabTpoBaHusa. Buasl QUIBTpYOMHUX MEPEropooK.
Xapakrepuctuka ocaakoB. DuIbTpoBaHUE TOJ JEUCTBHEM Iepenaja J1aBJICHUS.
@uibTphl NEPUOANIECKOTO NEeUCTBUA. PUIBTPBI HENPEPHIBHOTO AEHCTBUA. OCHOBBI
pacyeta ¢uiabTpoB. DUIbTpOBaHWE O] JCUCTBHEM IIEHTPOOEIKHOW  CHIIBL.
Hentpudyra c HOXKEBbIM cbeMOM ocanaka. [loaBecHass caMopasrpyxaromascs

neHTpudyra.
LenTpudyra ¢ myIbCHPYIOIIMM MOPIITHEM.

MemMmOpaHHBI€ TPOTIECCH. TeopeTHUecKrue OCHOBHI YIbTpaduIbTPOBAHUS U 0OPATHOTO
ocMoca.
XapakrepucTrka MeMOpaH. MemMOpaHHbIe arnmnaparhl.

daoTanus.

OuncTKa BO31yXa U MPOMBIIIIEHHBIX Ta30B. OcaXACHUE MbLIN MO/ ISHCTBUEM CHIIBI
TSKECTH.

OcaxeHue MbLICra30BbIX HEOJHOPOIHBIX CHCTEM 10T ICHCTBUEM LIEHTPOOCIKHOM
CHIIBL.

[luknonsl. batapeliHbie MUKIOHBI.

dunpTpoBaHue ra30B. GUILTPBI ¢ MATKUMU HOPUCTHIMU NieperopoaxkaMu. OuiabTpsl ¢
MOJYKECTKUMHU  (QUIBTPYIOIIMMHU ~ TieperopoakamMu. DUIbTpsl € KECTKHUMHU
¢GwIbTpyIOIIUMHU TieperopoakamMu. Mokpast oumcTka ra3oB. Ckpyobep Benrtypu.
Ilennsii neuteynoBuTens. O4ncTKa BO3/1yXa U ra3oB B II0JIE
JEeUCTBUS SIEKTpUUeCKUX cuil. TpyOuaThiii 351eKTPOQUIBTD.

CamocTosiTeJibHas padoTa CTyeHTOB:

10




IIpakTnyeckas padora Ne 4.
CocraBnenue TaONUIBI HEOAHOPOAHBIX CHCTEM B 3aBUCHMOCTH OT (DU3MYECKOTO COCTOSHUS Pa3.
CocraBiieHne cxeM.

Tema Ne 3.4. Coaep:xanme y4e0HOI0 MaTepua/a; OK 01; OK 04;
[epemelmuBanye u 1| OcuroBuble noHsaTHs. [lepeMeIIMBanye B )KUIAKOM cpene. MexaHnueckoe OK 05; OK 09.
CMEIIUBAHHUE. NepeMeIInBaHne: JIOTaCTHbIC
[TceBnooxmkeHue. MEIIAJIKU, TTPOTeIIJIEpHAs MeIIaliKa, TYpOWHHAS MEIIaJKa.
2| BausiHue MOTOJHUTEIBHBIX YCTPOWUCTB Ha (OPMY MOTOK JKHJAKOCTH B ammaparax c
pa3HBIMH MeIIaJKaMu. PacxoJ MOIIHOCTH TMPHU MEXaHHUYECKOM TepeMEIINBaHUU.
HupkymsamuonHoe nepememmuBanue. [lotounoe mnepememmBanue. [IHeBMaTHUecKoe
nepemenuBanne. [[HeBMaTHUeCKOE TMEepEeMENINBAIOIIEEe YCTPOMCTBO ¢ OapOOTepoM.
[THeBMaTHUYECKOE TIEPEMENIMBAIONIEE YCTPONCTBO C
spiudrom. [THEBMaTHUIECKOE YCTPOMCTBO C BO3AYXOPACIPEICTUTEIIEM.
3| CmemuBaHue ChIMydyux MarepuasioB. CMecuTenu ¢ BpalaolIecs KaMepou.
HEMOABUKHON KaMepOi.
4| IlepemeninBaHue MIACTUYECKUX MATEPUAIIOB.
5| IceBnooxmxenre. OCHOBHbIE TOKA3aTENIN MICEBIO0KUKEHHOTO CIIOS.
CamocTosiTe/IbHasi padoTa CTY/IeHTOB:
IIpakTHyeckas padora
Paznea Ne 4. TenioBble OK 01; OK 04;
npouecchl M annaparhl. OK 05; OK 009.

Tema Ne 4.1. OcHOBBI
teronepenayn. Harpepanue
U OXJIaXKIEHUE.

Conep:xanue y4yeOHOIro MaTepuaJa:

1| OcHoBbl Temnonepenaun. TemmonpoBoagHOCTh. 3akoH @yprep. Temnonepenaya npu
€CTECTBEHHOM
KOHBEKIIMH (IIPU U3MEHEHUHU arperaTHoro cocTosiHus). TermnoBoe u3nydeHue.
OCHOBHOE ypaBHEHHE TEIUIONEPEAAUU.

2| HarpeBanne W  oxjaxiaeHue. Buabl  TemioHOCUTENEW: BOASHOW  map, |

OXJ'Ia)I(I[eHI/Ie. HaCTepI/BaI_[I/IH " CTCpUIn3anusl.
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3

TermmooOMeHHBIC ammaparbl. PekynepaTuBHBIC (MIOBEPXHOCTHBIE) TEILIOOOMEHHHKH.
KoxyxoTpyOHBIE TEmI000OMEHHUKH. Pacder KOXyXOTpyOHOTO TEII00OMEHHUKA.
TerumooOMeHHMKH  THa  «Tpyda B TpyOe». IlorpyxHble  3MECBUKOBBIC
TeruioooMeHHukr. CriupayibHbIe TeII000MeHHUKH. [ImacTuHuaThIe
TEIII000OMCHHUKH. PerenepatuBnbie TEIII000OMCHHUKM. CMecuTeIbHbIC
Term1o00MeHHUKH. KOHIEeHCATOOTBO JUMKH.

IMpaxkTuyeckas pagora Ne 1. OK 01; OK 04;
Pacuer TeMIiepaTypHOTO Haropa JUisi pa3JInYHbIX CIydaeB Termiooomena. Onpeenenue OK 05; OK 09.
TETIOBOM
Harpy3Ku U IOBEPXHOCTH TEIJIOOOMEHHOTO arnapara
Tema Ne 4.2. Coaepxanme y4e0HOr0 MaTepua/a; OK 01; OK 04;
Brinapusanue. 1 | OcnoBHbIe IOHATUS. CHIOCOOBI BHITAPUBAHMS. OK 05; OK 09.
2 | BeimapHble amnmapathl: BBIIMApHOM ammapaT ¢ MapoBbIM 00OrPEBOM, BBIMAPHOM
ammapaT Cco CBOOOJTHOW ITUPKYJSIMEH, BBIMAPHON ammapaT C eCTECTBEHHOMH
LUUPKYJASUEH, BBIMAPHOM ammapaT C LEHTPAJIbHOM NHUPKYISALUOHHOW TpyOKOH,
BBIMAPHOM amnmapar ¢ BBIHECEHHOW TpEIOIIMI KamMepou, BBIITApDHOW  ammapaTr ¢
NPUHYIUTEIBHON UUPKYISLHUEH, IUICHOYHBIA BBINAPHOM ammapar, BbITapHOU
anmapar co
CBOOOIHO ITaJaroIeN IUIEHKOM.
3 | Bemmapsasle ycraHoBkd. OJIHOKOpIYCHas BbIIapHas YyCTaHOBKa. Pacuer
BBIIIAPHOr'O arnapara.
MarepuanbHbiii 0ananc. TemmoBoit 6ananc. OnpeneneHrue MOBEPXHOCTH
TeI000MeHa.
4 | MHOTOKOpPITYCHBIE BBIIIAPHBIE YCTAHOBKU. MHOTOKOpPIyCHasl BbIIIApHAsl YCTAaHOBKA C
NpPSMOTOYHBIM  NIUTaHWEM.  MHOrokopmycHas  BblIapHasi  YCTaHOBKa €
MPOTUBOTOYHBIM IHUTAaHWEM. BplmapHass ycTaHOBKa € NapajlyieibHbIM ITUTAaHUEM.
Br16op uncna kopnycoB. BeimapHas ycTaHOBKA C TEIIIOBBIM
HacocoM. BeinapHo# anmnapaT ¢ napoCTPYHHBIM MHXKEKTOPOM.
CamocTosiTe/ibHast padoTa CTyCHTOB
TpakTryeckas padora Ne 2. OK 01; OK 04;
CocTaBieHle CXEM BbIIAPHBIX aMIapaToB. OK ()5; OK 09.
Tema Ne 4.3. Coaepikanue y4eOHOro MaTepuaJa:
Konnencanus. 1 | I[ToBepxHOCTHas KOHJEHcaIMs. PacueT KoKyXoTpyOHOTO KOHEeHcaTopa. TernnoBoii
OayaHc.
2 | Konnencanus cmenienus. Pacuer 6apoMeTpruecKoro KOHAEHCaTopa.
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CamocTosiTeJibHas padoTa CTyIeHTOB:

IIpakTnyeckas padora

Tema Ne 4.4.
XOJIOIUIIBHBIE TIPOLIECCHI.

Conep:kanue y4e0HOr0 MaTepuaJia:

1

TGOPGTI/I‘-IGCKI/IG OCHOBBI IMOJIYYCHUSA UCKYCCTBCHHOT'O XOJIOJA.

2

XO0JIOIUIILHEIE areHTHI ¥ X CBOMCTBA. XJIAJJOHOCUTEH.

3

Krnaccudukarus X010 1uibHbIX MauH. KoMITpeccHOHHBIEC X0I0IMIIbHBIE MAIITUHBL.
IMukn wmneanbHOM

KOMITPECCHOHHOW XOJIOJMJIbHOW MamuHbl. LUK AeHCTBUTENBLHON
KOMIIPECCHOHHOM XOJIOAWJIBHOM

MallluHBbI.

YCTpoiCcTBO MapoOBBIX KOMIIPECCHOHHBIX XOJOMIBHBIX YCTAHOBOK. AGCOPOIIMOHHBIE
XOJIOTWJIbHBIE
MaluHbl. [1apo3KeKTOpHBIE XOJI0MIbHBIE MAIIIUHBI.

OK 01; OK 04;
OK 05; OK 09.

CamocTosTe/IbHasg padoTa CTy[IeHTOB
ITIpopaboTka KOHCIIEKTA.

I[pakTuyeckas padora

Pazgea Ne 5.
MaccooOMeHHbIe POoLeCcChI
U annaparhl.

Tema Ne 5.1. Teopernueckue
OCHOBBI TTpoIIecca
Maccornepeaadnd. AocopOorus

Conep:xanue y4eOHOIro MaTepuaJa:

1 | Macconepenava. Kunernka macconepenaur. MarepuanbHbIi OanaHC
MacCOOOMEHHBIX IpolieccoB. J[Brxyias cuna maccooOMena. OCHOBHOE ypaBHEHHE
Mmaccornepeaayi. Mexanusm mpoiecca
Maccornepeaayu.

2 | Monekynsipuas nuddysusa. 3akon Duxa. KoupektuBHas nuddysus.
3akon IllykapeBa. Tepmonuddysusi. Kpurepun noa00us
T Gy3UOHHBIX POLIECCOB.  3aBUCUMOCTBMEXAY KOIPPHUIIMEHTOM
Maccornepeaayu 1 Maccootnaud. MaccoobMeH ¢ TBepoit a3oid.

3 | ®usuyeckue OCHOBEI Mpolecca abcopbunn. PaBHoBecue Mexty dasamu. 3aKOH

re’pu. Beibop abcopbenra. MatepuanbHbiii 6ananc abcopbunu. Kunernka npouecca
abcop6uuu. IIpuHnMnuanbpHele
cxeMbl abcopOIuu.

OK 01; OK 04;
OK 05; OK 09.
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4 | Hacagounsie abcopOeprl. bapOoTtaxubie abcopOenTsl. KotoHHa ¢ cUTYaThIMU
tapenkamu. Pacuer abcopbepos. Pacuer Hacanounsix abcopoepon. Pacuer
TapenpyaTeix abcopoepo. OnpenencHue

r€OMETPUUECKHX Pa3MEpPOB TapesibuaThix a0COpOEpoB.

CamocTosiTesibHAsA padoTa CTyIeHTOB

IpakTuyeckas padora Ne 1. OK 01; OK 04;
CocTaBlieHUE CXEM. OK 05; OK 09.
Tema Ne 5.2. AncopOuus. Coaepxanme y4e0HOr0 MaTepua/a; OK 01; OK 04;
[Teperonka u pexrudurarms. | 1 | OCHOBHBIE TOHATUS. XapaKTEPUCTHKA HEKOTOPHIX Hau0OoJiee MIMPOKO OK 05; OK 09.
pacrpocTpaHeHHbBIX
ancopbenToB. CBoiicTBa ajCOpOEHTOB. AKTHBHOCTH ancopOeHToB. JlecopOrius.
MarepuaibHbIN
OanaHc ancopOiuu. J(Brxkymuecs cuna ancoporun. Macconepeaaya npu aacopOuu.
2 | Pacuet ancop6epoB. NoHOOOMEHHBIE MPOLIECCHI.
3 | Teopernueckue OCHOBHI Mpoliecca neperouku. Maeansueie cmecu. PeanbHbie cMecn
(pactBopsl). Temneparypnas nuarpamma. [Ipoctas nmeperonka. CinoxHasi meperoHka
(pextudukarus). Ilpomecc pexkrudukanmu. TermoBoi Oamanc. [Iporeccsr,
MPOTEKAIOIINE Ha TapenikaxX B peKTU(HUKAINOHHON
KOJIOHHE.
4 | PextudukanmonHsie KoJoHHBL. KojoHHa uctomnieHus. MUHUMYM (JIeTMBI.
5 | Pextudukanmonnsie anmapaThl. Tapenabuarsie anmnaparhl, KOJIMA4YKOBbIE alllapaTsl,
MPOBAJIbHBIN
pelieTyaTblii anmnapar.
6 | OmnpeneneHue OCHOBHBIX KOHCTPYKTHUBHBIX pa3MepOB pPeKTU(PUKAIIMOHHBIX
KOJIOHH. Cxembl
pekTUhUKAIMOHHBIX amnmnaparoB. [yt nHTeHcudukay neperoHku u
pPEKTU(PUKAIIUH.
IIpakTnyeckas padora
Tema Ne 5.3. DKcTpakius. Cojnep:xanme y4e0HOr0 MaTepHasa; OK 01; OK 04,
Cymika. 1 | DkcTparupoBaHHe B CUCTEME «TBEPJIOE TETIO - )KUIKOCTHY. CKOPOCTh mpolecca OK 05; OK 09.

OKCTPAKIIUH.
3KCTpaKI_II/IH B CUCTCMC (OKUIKOCTBb-XXUJIKOCTb.

2 | Hepxonstop (auddy3op). JIenTouHsli s3kcTpakTop. KOJOHHBIN SKCTpaKTOP.
HaxJIOHHBIN IIIHEKOBBIN
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AKCTPAKTOP. MarepHualibHbIN OanaHc SKCTpakTopa. TerioBoi 6ananc SKCTpakTopa.

Kuakue 3KCTPaKTOpPbI: KOJOHHBIE KUJIKOCTHBIE 3KCTPAKTOPBI,
pacbUIATEIIbHBIN AKCTPAKTOP,
HACAQJIOYHbIA 3KCTPAKTOp, TMOJIOYHBIM JKCTPAKTOP, TapeabyaThlii 3SKCTPAKTOP,

Cymika. Cratuka cymku. Buapl cBsi3zu Biaru ¢ marepuaiom. CBOMCTBa BIAXHOTO
Bo31yxa. M300pakeHne OCHOBHBIX MPOIIECCOB M3MEHEHUS COCTOSIHUS BO3AyXa Ha | —
X JuarpaMMe BIaxHOro Bo3ayxa. Kuneruka cymku. CBOMCTBO — CYyIIKH.
Marepuanbblii OanaHc cymuiok. TemoBol OanaHc cymwiok. Bapuant cymku c
MIPOMEXKYTOUHBIM MOJ0rpeBoM Bo3ayxa. Cymuinku. KoHBeKTHBHbBIE
cymmiiki. Konraktaele cymuiaku. CrienuanbHble ciocoObl CYIIKH.

CamocTosTe/IbHasg padoTa CTyIeHTOB

IIpakTHyeckas padora

Tema Ne 5.4. Conep:xanue y4yeOHOIro MaTepuaJa: 4
Kpucrannmm3zanus. 1 |OcHoBHbIe nOHATUA. CTaTHKa KpucTauin3anuu. Kunetnka KpucTauin3aiym.
2 | MarepuanbHblii  OamaHc  KpucTamiu3zauuud. TeruioBod — GanaHc
Kkpuctamu3anuu. CrnocoObl
KpUCTAJITU3ALIUH.
3 | KpucramnuzaTopbl: BakKyyM-anmapar ¢ [OJABECHOW TpEroled KaMepowu,
KPUCTAJUTU3ATOP C UCKYCCTBEHHBIM OXJIAXICHUEM, KPUCTAJUIU3ATOP C
NICEBO0KIKEHHBIM CIIOEM.
CamocTosiTe/ibHas padoTa CTyJIeHTOB -
IIpakTnyeckas padora -
JK3aMeH
Hror 92

OK 01; OK 04;
OK 05; OK 09.

J1st XapaKTepUCTUKU YPOBHSI OCBOCHMsI ydeOHOT0 MaTepualla UCIOJIb3YIOTCS CIEAYIoNIe 0003HaueHus:

1.— o3HaKOMMTENbHBIN (Y3HaBaHHE paHee U3yYEHHbIX 00BEKTOB, CBOMCTB);

2. —penpoyKTUBHBIH (BBINOJIHEHHE JESITEIBHOCTH IO 00pa3ily, MHCTPYKIIHUU WX TOJ pyKOBOJICTBOM)
3.-IpOIyKTHUBHBIH (IUIaHUPOBAHHUE U CAMOCTOSITEIIbHOE BBITIOJIHEHUE JISITETbHOCTH, pellIeHHe MpoOIeMHBIX 3a/1a4)
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2. YCJIOBUS PEAJIU3AIIMA YUEBHOM JUCHUTILIUHBI

3.1. TpeOoBaHUSA K MUHMMAJIbHOMY MATEPHAJILHO-TEXHUYECKOMY
o0ecIeYeH NI

Peanuzanust yueOHOW JOUCHUIUIMHBI TpeOyeT HalIuyusi y4eOHOro
kabunera «lIpouecchl 1 annapaThl MUILEBBIX POU3BOJCTB»

O6opynoBaHue yuyeOHOTO KaOWHETa!
- OCA/I0YHBIE MECTa MO KOJIMYECTBY 00YJarOIINXCS;
- pabodee MecTo MpernojaBaTes;

Texnuueckue cpeacta oOydeHHs:
- KOMIIBIOTEP C JIMIEH3UOHHBIM TPOrPAMMHBIM 00ECIICYEHHEM U
MYJIbTUMEUA ITPOEKTOP

3.2. HudopmanuonHoe odecnevyeHne 00ydeHust
Ilepeuenb pexoMeHayeMbIX YUeOHBIX U3aaHuil, UHTepHeT-

pecypcoB, 10NOJHUTEILHOM JIUTEPATYPbI

OcHoBHasi JguTepartypa:
1. JlykmanoBa, A. JI. Ilpoiecchl u anmnapaTtbl XUMHUYECKON TexHOOTUU. [Ipumepsl u
3a1auu : yaeOHoe nocobue mis cno / A. JI. JlykmanoBa. — 3-e usn., crep. — CaHKT-
[letepbypr : Jlans, 2023. — 64 c. — ISBN 978-5-507-46343-5. — TexkcT :
ANEKTpOHHBIM // Jlanb : »SiekTpoHHO-OMOnMoreunas cucrema. — URL:

https://e.lanbook.com/book/306803.

2. PazakoB, M. A. Ilpouecchl 1 anmaparsl MUIIEBBIX MPOU3BOACTB. JIabopaTopHbIH
MpakTUKyM : ydeOHoe mocobue mnsa cmo / M. A. PazakoB. — Cankrt-IletepOypr :
Jlanp, 2024. — 68 ¢. — ISBN 978-5-507-49069-1. — Texkcr : anmekTpoHHbIH // JIaHb :

MeKTpoHHO-Onbmoreunas cucrema. — URL: https://e.lanbook.com/book/405425

JlonoHUTEIbHAS JIUTEpATypa:
1. Antunoma, JI. B. Texnomorus u o0opymoBaHWE TPOU3BOJCTBA Koibac u
nonydadbpukatoB [DneKTpoHHBIN pecypc] : yueOHoe nocodue / JI. B. Antunona, U.

H. Tonneiruna, A. A. KanaueB. — Cankr-IlerepOypr : TUOP/, 2012. — 596 ¢c. —
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Pexxum nocryna: https://e.lanbook.com/book/4880#book name.

3.4. llepeuensb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
«AHTEepHET», HEOOXOAUMBIX /IJISI OCBOEHUS! TN CHHUIIJIMHbI

Kpome Toro, mpu u3y4eHUH IUCHUIUIMHBI CTYAEHTHI MOTYT TOJIB30BaThCS
cnenytrommu MHTEpHET-pecypcaMu:
l. MuHucTEepCTBO CEIIbCKOI0
mcx.ru
2. Elibrary. ru (PUHII)- nayunas snextponHas 6uOnuoreka. — Mocksa, 2000.
http://elibrary.ru
3. MupoBsas nudponas oudnanoreka - https://www.wdl.org/ru/country/RU/

XO35MCTBA PO.-

4. Hayunas 6ubnmoreka MI'Y umenu M.B. JlIomoHnocoBa - http://nbmgu.ru/
5. Poccuiickas rocygapcTBeHHass OuoiamnoTeka - rsl.ru
6. becrimatHass snexktponHas OubnuoTeka - EjnMHOE OKHO  JlocTyma K

o0OpazoBaTebHBIM pecypceam - http://window.edu.ru/

bubjauoreyHbie CHCTEMBI,

HCIOoJIb3yeMble B yueOHOM npouecce Jarecranckoro I'AY

(ocTym 6e3 OorpaHWYEHHs YHCIia OJIb30BaATEINIECH )
DJIEKTPOHHO-OMOIMOTEUHBIE CUCTEMBI

HaumenoBanue | [TpuHamnex- | Aapec caiita | HaumeHoBaHMe opraHu3aiium-

AIEKTPOHHO- HOCTb BJIQ/I€JIbLIA, PEKBU3UTHI
O6ubIMOTeUHOM JIOTOBOpA Ha UCIOJIb30BaHUE
cucrembl (ObC)

2 3 4 5
Polpred.com croponnsisi | http://polpre | OOO «Ilonmpen
d.com cripaBouHUKN» CoraiieHue
ot 05.12.2017r. 6e3
OTpaHUYCHUS BPEMEHH.

DNEKTPOHHO- ctopoHHsass | http://e.lanb | OOO «M13narenbcTBO JIaHb»
oubnuoTeuHas ook.com Cankt-IletepOypr Jlorosop ot
cucrema 09.07.2013r.
«3naTenbcTBO 0e3 orpaHUYECHUS BPEMECHH
Jlaub»
(Kypnainbr)
DNEKTPOHHO- ctopoHHsast | http://e.lanb | OOO «13narenbcTBO JIaHb»
OmOIMoTeUHAas ook.com Cankt-IletepOypr JloroBop Ne
cucrema p 91 ot 09.07.2018r.
«3naTenbcTBO 0e3 OrpaHlyYeHHs] BpEMEHU
Jlaub»
(KOHCOpLIMYM
CETEBbIX
AIEKTPOHHBIX
OM0JIMOTEK)
ObC «Opaitt» | ctoponnsiss | http:// www. | OOO «tOpaiit» [Jorosop Ne

17



https://e.lanbook.com/book/4880#book_name
http://www.mcx.ru/
http://www.mcx.ru/
http://elibrary.ru/
https://www.wdl.org/ru/country/RU/
http://nbmgu.ru/
http://rsl.ru/
http://window.edu.ru/
http://window.edu.ru/
http://рolpred.com/
http://рolpred.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://www.biblio-online.ru/

biblio-

35 or 12.12.2017r. k pa3neny

online.ru/ «Jlerennapupie KHUTHY 0€3
OTrpaHUYEHUS BPEMEHU
OBbC «Opaitt» | ctoponnsiss | http:// www. | OOO «2neKkTpoHHOE
CIIO biblio- u3aaTenabcTBO FOpailT
online.ru/ Horosop Ne 5547 ot
12.12.2022r
C 18.02.2023 no 17.02.2024r.
ObC ®I'BOY cropoHHsas | http:/lib.klgt | DT’ BOY BO
BO uw.ru/jirbis2 | Kanununrpanackoro I'TY
Kanuaunrpanck JIunieH3noHHBIN 10roBOp No
oro I'TY 01-308-2021/06 ot 09.04.2021
«Pp100X0351CTB C 01.06.2021 6e3
€HHOE OTpaHUYEHUS BPEMEHHU.
o0Opa3zoBaHUE»
OITY. 10-11 k1. | cTopoHHSss http://e.lanb | N3a-Bo «IIpocBenienue» IbC
N3n-Bo ook.com JIAHb
«IIpocBemienue» Jorosop Ne 385 ot
. 12.07.2023 r.
O61meobpaszoBat C 01.09.2023 g0 31.08.2024 1.
eJIbHbIE
peIMEThI. —
ObC JIAHb
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