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PabGouas mnporpamma yueOHoit muctummabl «[IPOLIECCBI U AIIIIAPATBI»
paspaboTtana Ha ocHOBe DenepanbHOr0 rocyIapCTBEHHOT0 00pa30BaTEIbHOTO CTaHAApTa (Hajee
— ®I'OC), BxomfImero B COCTaB YKpYIMHEHHOH Tpynnsl npodeccuid, crienuanbaoctedt 18.00.00
XVUMHUYECKUE TEXHOJIOTUH, TO CHEIHAILHOCTH CPEIHEro MpoeCCHOHAIBLHOTO 00pa30BaHUS
(manee — CIT1O) 18.02.09 I[TepepadoTka HepTH U Ta3a.

Opranu3zanus-pa3padoTyuK: denepanbHOE  roCylapcTBEHHOE  OKOJKETHOE
o0pa3oBaTenbHOe yupexaeHue BBICIIIETO oOpa3oBaHUs «Cankr-IlerepOyprekmii
TOCYJapCTBEHHBIN TexHojorudeckuii wuHCTHTYT (LleHTp cpemHero mpogeccHoHaIBLHOTO
00pa3zoBaHus)

[Tporpammy cocraBui(a) mpenogasatens L{CIIO, accucteHT Kadeapbl IpoOIECCOB U alapaTroB

(IOIKHOCTD, KBATH(DUKAI[HOHHAS KATETOPHSI)

I'unesckasa O.B.

[Iporpamma oOcykneHa u ogoOpeHa Ha 3aceHaHUU IUKIOBOM METOAMYECKOM KOMHUCCUU
oourenpogeccHOHATBHOTO U MPO(eCcCHOHATIBHOI0 IUKJIA THCIHILINH

poToKoJ Ne oT «__ » 2022r.

[Ipencenarens IIMK

(Troamucs) (Pamumus 1.0.)

Pabouas nporpamma aucuurinHsl yrBepxkaeHa B coctaBe OIIOII pemenuemM YueHoro cosera
CII6I'TU (TY) Ne__ ot 31.08.2022r.

COI'VTIACOBAHO:
Bpuo aupekropa LICIIO 10.B.Anekcanaposa
(TromucH) (Pammmms 1.0.)
COI'TACOBAHO:

Jupexktop OubIMOTEKH
Crapoctenko TH..

(moarmuce) (Damunus 1.0.)



JIMCT AKTYAJIM3ALIUA
IMPOI'PAMMBbI



Buectu m3menenus B OIIOII o cnenmansaoctu 18.02.09 «IlepepaboTka HedTH U raza» ma ocHogaHuu npuxasa
Munnpocsewjenus Poccuu om 01.09.2022 Ne 796 "O enecenuu usmenenuii ¢ ®I'OC CIIO" (3apecucmpuposan 6 Muniocme om

11.10.2022.

W3menenus paccmoTrpensl Ha MeronuueckoMm cosete Ne 2 ot 13.12.2022 u yTBepxkAeHBI pelICHHEM YYEHOIro

cosera CIIOI'TU (TY) Nel8 o1 27.12.2022 .

18.02.09 Ilepepadorka HedTH M raza

BbInycKkHHK, OCBOMBIIHiI 06pa30BaTEIbHYIO IIPOrPaMMY, J0/IKEH 00J1aaTh CIeIYIOIUMHU 00IUMH KOMIIETeHIIMSIMH
(manee - OK):

bbLi10

Crano

OK 01. Beibupats criocoOsl perieHus 3aaad mpoQeccuoHaIbHON
JIEATENBHOCTH, IPUMEHUTENIBHO K Pa3INYHBIM KOHTEKCTaM.

OK 0l1. BroiOupate  cnocoObl — pemieHus — 3agay
npo(eCCHOHANBHON  JIEATENBHOCTH — IPUMEHUTENIBHO K
pa3IMYHEIM KOHTEKCTaM;

OK 02. OcymecTBiaTh MOHMCK, aHAIM3 M HHTEPIPETALHIO
nHopmaruy, HEoOXOIMMOW  JUId  BBIIOJNHEHHWS  3aj1ad
npodeccHoOHANEHO TesATeNEHOCTH.

OK 02. Hcnomp3oBaTh COBpEMEHHBIC CpEICTBA IIOHMCKA,
aHaIM3a u HHTEpIpETaNN nHpopmarmy, u
nH(pOpPMAIOHHBIE TEXHOJOTHH JUISl BBIOJHEHUS 3a/1ad
po(heCCHOHAIBHOMN e TENIbHOCTH;

OK 03. [IImanmpoBaTh M peaqM30BBIBaTH COOCTBEHHOE
poheCCHOHABHOE U JINYHOCTHOE Pa3BUTHE.

OK 03. IImanupoBaThb M pPEAIU30BHIBATE COOCTBEHHOE
npoecCHOHANBHOE u JMYHOCTHOE pasBuTHE,
MIPEANPUHUMATEIBCKYIO JIEITEILHOCTD B IIPO(EeCCHOHATBHON
cdepe, HCHONB30BaTh 3HAHUS 0 (GUHAHCOBOW IPaMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX CHTYalUsX;

OK 04. Pabortate B KOJIEKTHBE W KOMaHZAE, 3((PEKTHBHO
B3aMMOJICHCTBOBATH C KOJUIETaMH, PYKOBOJICTBOM, KJIMCHTAMH.

OK 04. DddextuBHO B3aMMOAEHCTBOBaTH W paboTaTh B
KOJUIEKTHBE M KOMaH[E;

OK 05. Ocy1iecTBIsATh YCTHYIO U IMCbMEHHYIO KOMMYHUKAIIHIO
Ha rocyaapcTBeHHOM s3bike Poccuiickoit denepanuu ¢ yuetom
0COOEHHOCTEH CONUAIBHOTO B KyJIbTYPHOTO KOHTEKCTA.

OK 05 OcymecTBaiTb yCTHYHO U  IHUCbMEHHYIO
KOMMYHHKAI[HI0 Ha TOCYJapCTBEHHOM s3blke Poccuiickoit
Odenepanuu ¢ y4eToM OCOOEHHOCTEH COIHMANbHOTO U
KyJIbTYPHOTO KOHTEKCTa,

OK 06. IlposBIsTH Tpa)kIaHCKO-TIATPHOTHYECKYIO IO3HLHIO,
JIEMOHCTPUPOBaTh ~ OCO3HAHHOE  MOBEJAEGHME HAa  OCHOBE
TPaAMIMOHHBIX OOIIEYeIOBEUSCKUX IIGHHOCTEH, NPHUMEHSTh
CTaHIapThl AaHTUKOPPYIIIHOHHOTO ITOBE/ICHNSI.

OK 06. [TposBisATh rpakIaHCKO-MATPHOTHYECKYIO TTO3UIIUIO,
JIEMOHCTPUPOBATh OCO3HAHHOE IIOBEJCHHE HA OCHOBE
TPaJINIIMOHHEIX 00IIeYeTIOBEYeCKUX [IEHHOCTEH, B TOM YHCIIe
C  y4eToM  TapMOHHM3AIMd  MOEKHAIIMOHAIBHBIX U
MEXPEJIUTHO3HBIX ~ OTHOILICHWH, TPHUMEHSTh CTaHAapThI
AHTHKOPPYIIIMOHHOTO TIOBE/ICHUS,;

OK 07. CopneiicTBOBaTh COXpaHEHHIO OKPYXKaIOMIeH Cpembl,
pecypcocOepexeHuto, 3¢ PEKTUBHO JIeCTBOBATh B
Ype3BBIYAWHBIX CUTYALHX.

OK 07. CopeiicTBOBaTh COXPAHEHUIO OKPYKAIOIIEH CPEIbI,
pecypcocOepexeHnIo, MPUMEHATh 3HaHUH 00 WM3MEHEHUH
KIMMaTa, TNPUHIMIAX  OEpeKIIMBOrO  IPOM3BOJCTBA,
3¢ eKTHBHO eHCTBOBATh B UPE3BBIUAHHBIX CUTYAISX;

OK 08. Hcmoms3oBate cpenctBa (U3UUECKON KYIBTYPHI IS
COXpaHEHMs M  YKpEIUIeHHs  3[0pOBbsS B  IIpolecce
npoecCHOHAIBHOMI JeATeTbHOCTH " MOJIePIKaHUS
HEo0XO0IMMOT0 YPOBHsI (PU3HMYECKOM MOrOTOBICHHOCTH.

OK 08. Ucmions30Bath cpenctBa GU3NIECKON KYJIBTYpPHI IS
COXpaHEHHs M YKpEIUICHHS 3/0pOBbsi B  Ipolecce
npo(eCCHOHANBHOM ~ JeITENbHOCTH M TNOJJIeP)KaHUs
HEeo0X0JUMOT0 YPOBHS (PH3MUIECKOI MOATOTOBICHHOCTH;

OK 09. Hcnone3oBaTb HHGOPMALMOHHBIE TEXHOJIOTHH B
poheCCHOHABHOM AESTETBHOCTH.

OK 09. IMosnp30BaThess MPOPECCHOHATBHON JTOKYMEHTAIHEH
Ha TOCYJapCTBEHHOM U HHOCTPAHHOM SI3BIKAX.

OK 10. IMonp30BaThest MpoGeCcCHOHATIBHOM JOKYMEHTAIMel Ha
rOCYAapCTBEHHOM U MHOCTPAHHOM SI3bIKaX.

OK 11. Ucnonp3oBate 3HaHHUSA 1O (PUHAHCOBOI IpaMOTHOCTH,
IUIAHUPOBaTh  NPEINPHHUMATENECKYI0 — JEATeIbHOCTh B
podecCHOHATTBLHOM cdepe.




COJEPKAHUE

1. OBIIAS XAPAKTEPUCTHUKA PABOYEM ITPOTPAMMBI YYEBHOM
TACIATLTAHBI

2. CTPYKTYPA YUEBHOW JUCIUATLIAHBI

3. YCJIOBUS PEAJIN3ALUU ITPOI'PAMMBbI

4. KOHTPOJb W OLEHKA PE3YJLTATOB OCBOEHHMSI YYEBHOIM
TV CHUIINHBI



1. OBLIASI XAPAKTEPUCTHUKA ITPOT'PAMMBI YYEBHOM JTACIHUIIIMHBI

1.1.MecTo AUCHMIUIMHBI B CTPYKType OCHOBHOIi TmpodeccHOHAJIbHONH 00pa3oBaTebHOI
nporpammbl: Pabouas mporpamma ydeOHo# nucturuinHbl «[Iporiecchl u anmaparthl SBISETCS YaCThIO
OCHOBHOM 00pa3oBaTeinbHOM mporpamMmbl B cooTBeTCTBUH ¢ PI'OC mo crenuasbHOCTH CPEIHETo
npodeccuonansHoro obpazoBanus 18.02.09. Ilepepaborka HedTH M raza. YueOHas JUCHIUILIIMHA
«[Ipouecchl u anmapaThl» BXOJIUT B 00IIENpo(ecCHOHANBHBIN UK AUCHUIUIMH 00pa30BaTeIbHOU
MIPOrPaMMBI M MOKET PEATU30BLIBATHCS C TIPUMEHEHUEM DJICKTPOHHOTO OOYYCHHS M JUCTAHIIMOHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUI OpraHU3aIiH.

1.2.lleab u miIaHupyeMble Pe3yJabTAThl 0CBOEHHS TUCHUTIIUHBI
B pamkax nporpamMmbl yueOHON AUCIUTIIMHBI 00y4JaIONIUMICS OCBAUBAIOTCS YMEHUS U 3HAHUS

Kon IIK, YMeHnus 3HaHus

OK
OK 01 - 4YWdTaTh, BHIOMpaATh, U300paxaTb U | - KJIACCUPUKALUIO U HUBNKO-XUMHUECKHE
OK 02 OIUCBIBATh TEXHOJOTUYECKHE CXEMBI; OCHOBBI IIPOLIECCOB XUMHUYECKOU

OK03 - BBINIOJIHATH pacyeT MaTepuanbHBIX M | TEXHOJOTHH,
OK 04 | TeruoBbIX OalaHCOB OCHOBHBIX IPOLIECCOB | - XapaKTEPUCTUKU OCHOBHBIX IPOLIECCOB
OK 07 | v anmaparos; XUMHUYECKON TEXHOJIOTUH:
- BBINOJIHATH PACUEThl XAPAKTEPUCTHK M | THAPOMEXAHUYECKUX, MEXaHUYECKUX,
Jlobaeumsb | 1apaMeTpoB KOHKPETHOTO BUJIA | TEIJIOBBIX, MACCOOOMEHHBIX;

IIK 000pyI0BaHUS; - METOAMKY pacuera MaTepuajIbHOro H
MK 1.1. |- 000CHOBBIBaTb BBIOOP KOHCTPYKIIMU | TEIJIOBOTO  OalaHCOB  MPOIIECCOB U
MK 1.2. | o6opynoBaHus JUIs KOHKPETHOI'O | aIllaparos;

IIK 1.3. | npou3BOACTBa; - METO/Bl pacyeTa W MPUHIUIBI BHIOOpA

K 2.1. |- 000CHOBBIBATh 1€J1eCO00Pa3HOCTh | OCHOBHOTO 51 BCIIOMOTaTEJIbHOTO

IIK 2.3. | BBIOpaHHBIX TEXHOJIOTHYECKUX CXEM; TEXHOJIOTUYECKOTI0 000py10BaHUs;

MK 4.1. |- ocyumecTBiIsTh MNOAOOP CTAHAAPTHOIO | - TUIHMYHBIE TEXHOJIOIMYECKHE CUCTEMBI

IIK 4.2. | o6opynoBanus no kataioram u ['OCTawm; XAMUYECKHX  MPOMU3BOJACTB U HX
anmnaparypHoe oopMieHue;
- OCHOBHBI€ THIIBI, yCTPOHCTBO U IIPUHIIUTI
JIeMCTBUSL OCHOBHBIX MAIIMH U aniaparoB
XUMHYECKUX TIPOU3BO/ICTB;
- TNPUHLMIB BbIOOpa ammapaTtoB C
pa3IMYHbIMU KOHCTPYKTHUBHBIMH
0COOEHHOCTSIMHU.

1.2. Tlnanupyemble JUYHOCTHBIE Pe3yJIbTATHI PeAJIN3aIUH MPOrPaMMBbI BOCIIUTAHUS B PAMKaxX

U3yYeHHus y4eOHO# JUCUMIIJIMHBI.

JleMOHCTpUPYIOIIKK TOTOBHOCTh U CIIOCOOHOCTH BECTU AUAJIOT C IPYTUMH JIIOJIbMU,
JOCTUraTh B HEM B3aUMOIIOHUMAaHMsI, HAXOJIUTh OOLIHE LEeNN U COTPYIHUYATD I UX
JIOCTUKEHHS B MPOPECCHOHATBHON AESITETbHOCTU

JIP 13

[IposiBrsitonInii CO3HATENFHOE OTHOIICHHE K HETIPEPHIBHOMY 00Pa30BaHUIO KaK
YCJIOBHIO YCTICIITHOW MPO(ECCHOHAIBHOW W OOIIECTBEHHOM JIEATETLHOCTH

JIP 14

JleMOHCTpUPYIOIINY HaBBIKM PaOOTHI B KOJUIEKTHBE U KOMaH/IE, CIOCOOHBII
3¢ (HeKTUBHO B3aMOJICIICTBOBATH C KOJIJIETaMHU, PyKOBOJICTBOM, KIINEHTaMHU.

JIP 18

OcCylecTBIAIOMNNA  YCTHYIO M NHCBMEHHYI0 KOMMYHHMKAIIMIO Ha IOCYJapCTBEHHOM
A3BIKE C YUETOM 0COOEHHOCTEH COLMANBHOTO U KYJIBTYPHOIO KOHTEKCTA.

JIP 19




I'u6ko pearupyromuii Ha MOSBICHUE HOBBIX (OPM TPYAOBON NESATEIHLHOCTH, TOTOBBIN JIP 23
K HUX OCBOCHHMIO B cdepe YNpaBICHUS TEXHOJIOTMYECKHMMH TIpOIleccaMyu Ha
IpEeaNpusATHIX HeQTH U rasa

ConelicTBOBaTh ~ COXPAHEHHUIO  OKPYXAWWIEH  cpelpl, pecypcocOepekeHHmIo, JIP 33
3¢ (hEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYALIUSX.

1.3. Koin4ecTBO 4aCcOB HA OCBOEHHE nporpaMmbl TUCHUIIJIMHBI:

PexomenayemMoe KOJINYECTBO YACOB HA OCBOEHHE MPOrPAMMBI I CHHILJIMHBI:
MaKCHMaJIbHOM yueOHOU Harpy3ku oOydaromerocs 118 gaca, B ToM umcie:
00s13aTeNbHON ayIUTOPHON yueOHOM Harpy3ku odyuatomierocs 108 yacos;
caMoCTOSITeNbHOM paboThl oOyuaromierocs 10 gacos.



2 CTPYKTYPA U COJAEP)KAHUE YYEFHOM JJUCHUILJIAHBI

2.1. O0beM yueOHOI IMCUMIIIMHBI M BUABI Y4eOHO0#l padoThI

Buj yueO6Hoii padoThl O0bem yacoB
O0bem 00pa3oBaTeIbHOI POrPaMMBbI 118
caMocTosTenbHas yueOHas paboral 10

B TOM YHCIIE:
CaMOCTOSATEIILHOE BHINOJIHEHNE HHANBUAYAJIbHBIX TOMAIIHUX 3a/1aHHH,
M3y4eHHe TeM Y4eOHHMKOB, y4eOHBIX OCOOMIA, JIGKIIMOHHOTO MaTepualia

Harpy3ka Bo B3UMOIEICTBUY C MPENOJABATEIEM 108
TOM YHCJIE:
TeopeTuyeckoe o0ydeHue 32
MIPaKTUYECKHE 3aHITHSI 28
1ab0paTOPHBIC 3aHATHS 40
KOHCYJIbTAUMHU 2
IIpomeskyTouHas aTTecTanus’ B popme IK3amMeHa 6

1 O6meM camocTOATENBHON pabOTHl 0OYydYAIOIIMXCSA ONpeAeNseTcs 00pa3oBaTeNIbHON OpraHM3aldell B COOTBETCTBUM C

tpeboBanusimu GI'OC CIIO B mpepenax oObeMa 0Opa3oBaTENbHON NMPOrpaMMBbl B KOJIMYECTBE 4acoOB, HEOOXOIUMOM JIIs
BBINIOJTHEHUS 3aJlaHUI CaMOCTOSTEIbHOW paboThl 00y4alomMXCsl, IPEAYCMOTPEHHBIX TEMaTHYECKUM IUIAHOM M COJIEpKaHHEM
y4eOHOM JUCIUIIIMHBI.

2 ¢)opMa U NICPUOJUIHOCTD HpOMe)i(YTO‘lHOﬁ aTTCCTAallu ONIPCACIISAIOTCA 06pa3OBaTCJILHOﬁ OpFaHHBaHHGfI.



2.1. TemaTuyeckuii IJIaH U COJeP:KaAHUE YUEOHOI TUCIUIIHHBI

HaumenoBanue Conep:xkanue yuyeO0HOro Marepuasa u (OpMbl OPraHU3aANUM JAeSITeJILHOCTH 00y4a0IIMXCS Oo0bem | OcBauBaemble
pa3/iesioB U TeM 4acos 3J1IeMEeHTBbI
KOMIIeTeHIN i
1 2 3 4
Pa3nen 1. F'uapaBiauyeckue npouecchbl 37
Tema 1.1. Conep:xanue yueOHOro MaTepuaJia 2
Ocnosbl XKuznkoctn KamenpHble W YIPYrHe, UX OCHOBHBIE CBOMCTBA: IUIOTHOCTH, BsI3KOCTb.  (CBoiicTBa
euopasnuKu He(TEenpPOaYKTOB, 3aBUCUMOCTh CBOMCTB OT TEMIEpPaTyphl U AaBieHUs. [ uapocTtaTuueckoe JaBlieHUE. OK 01-04,07, 09,
OcHOBHOE ypaBHEHHE THAPOCTATUKH. JlaBieHue abcoiroTHOe W u30bITouHoe. [loHsATHE O Bakyyme. 10
Pacxon xuakoctu u cpeqHsisi CKOpocTh. MarepualibHbIil 6anaHc moToka (ypaBHEHHE HEpa3phIBHOCTH [IK 1.1-1.3, 2.1,
IIOTOKA). Y ieibHasi SHEprus KUJAKOCTU. Y paBHEeHUE bepHyn 11 uieanbHON U peaabHON KHUJIKOCTH. 23,4.1,4.2
Temamuka npakmuuecKux 3aHAMUN U 1a00pamopHuIX padom 6 /P
1 [TpakTueckoe 3ansTue Pacuer U3n4YeCKUX CBOMCTB KUJAKOCTEH M ra30B 2 13,14,18,19,23,33
2 JlaboparopHas pabota OnpeesieHre pe;KUMa TedeHHs JKHIKOCTH 4
Tema 1.2. Coaep:xaHue yueOHOro MaTepuaJa 4
Ilepemewienue Haznauenue, ycrtpoiictBo TpyOomnpoBosoB. CrnocoObl coeluHeHUH TpyoO. Bunsl apmatypsl.
Hcuokocmeit u Knaccudukanmss m mpaBmia dSKCIUTyaTaiuu TpyOorpoBonoB. Bribop nuamerpa TpyOONpOBOIOB.
2a306 I'mapaBnarueckoe CONMpPOTUBIEHUE TPYOONPOBOAOB. 3aTpaThl SHEPTHH HA MEpeMeEIleHUe KUAKOCTEN U

razoB no TpybompoBoaaMm. Hacocel. Hasnauenue, kimaccudukanus (0ObeMHbIE U JTMHAMUYECKHE),
napaMeTpbl paboThl HAacocOB (ITPOM3BOIUTENLHOCTh, HAMOpP, pacxoi 3Hepruu). Cxema HACOCHOM
yctaHoBkH. Hacockl quHamMuueckoro Ttuma. Y CTpoWCTBO, MPUHIUN PaOOThl LIEHTPOOEKHBIX, OCEBBIX,
BUXpEBBIX HacocoB. CoBMecTHas paboTa LEHTPOOEKHBIX HACOCOB. 3aKOHBI MPOHNOPLMOHAIBHOCTH.
XapakTtepuctuka U mondoop HacocoB. Hacocsl 00bEMHOro Ttuma. YCTpoMCTBO, HMPUHLUI PabOTHI
MIOPLIHEBBIX, POTALMOHHBIX HACOCOB. XapaKTEPUCTHKHU MOPLIHEBBIX HACOCOB. Y CTPOHCTBO, IPUHLIUII
paboThl CTPYHHBIX U THEBMAaTHYECKUX HACOCOB, 001acTh UX npuMeHeHus. [IpaBuna 6e3omacHocTu npu
SKCIUTyaTaluu HacocoB. [lepemernienue, cxxate 1 paspsbkeHue ra3os. Kiaccudukanms KoMmpeccopHbIX
MallMH [0 CTENEHU CXKaTUs M NPUHLUINY paboThl. YCTPOMCTBO, MPUHLMUI JAEWUCTBUSA, 00JIACTh
NPUMEHEHHUsT TOPIIHEBBIX KOMIPECCOPOB, TypOOra3oqyBOK M TypOOKOMIIPECCOPOB, OCEBBIX
BEHTUWISITOPOB M Ta30[yBOK. XapaKTepUCTHKa CeTH U pabodas Touka. TedyeHue >XKUIAKOCTH uepe3
HETO/IBI)KHBIE 3€PHUCTBIE CIIOU. [ napoiMHaMMKa MCEeBI00KMKEHHBIX (KUITAIMX) caoeB. [IpunoskeHus

B HEPTEXMMHUECKHUX MPOIIECcCax.

OK 01-04,07, 09,
10

MK 1.1-1.3, 2.1,
2.3,4.1,4.2

JIP
13,14,18,19,23,33




Temamuka npakmuyuecKux 3aHAMUN U 1a60paAmMoOPHLIX padom

18

1 IIpaktuueckoe 3anstTue Pacyer nuamMerpa TpyoonpoBoaa, pacyeT CKOPOCTH MOTOKA.

N

2 [Ipaktudeckoe 3anatue Pacuer moTeps aBJieHHs] HA TPEHHE U MEeCTHbIE CONPOTHBJICHHS.
PacuyéTr MOIHOCTH IIEHTPOOEIKHOI0 HACOCA U BEHTHJIATOpA.. BbIOOp Hacoca m BeHTWIATOPA.

3 Jlaboparopnas pabota OnpenejieHue ruipaBIddecKUX COMPOTHBJIEHUI TPYOONIPOBOIOB.

S

4 Jlaboparopnas pabora U3yueHne ruipaBJIuKu B3BEIIEHHOTO CJIOS.

SN

5 JlaboparopHas paboTta OnpeesieHne XapaKTepHUCTHK LHEHTPOOEKHOT0 BEHTHJISITOPA U CETH.

S

Tema 1.3.
T'uopomexanuueck
ue npouyeccol

Conep:xanue yueOHOro MaTepuaJia

Krnaccudukanus HeoTHOPOIHBIX CHCTEM H METOJIOB MX pa3zeiieHus. KpaTkasi xapakTeprucTuka
Ipolecca OCaXIeHUs, OCHOBHBIE anmnaparbl. OTCTOMHHUKY U UX pacyeT.. Paznenenue non AeicTBueM
cw pazHoctu fasienus. Ckopocts ¢puabTpoBanus. Kimaccudukamus Guistpo. KoncTpykiuu
OCHOBHBIX (pUIBTPOB ((prIIbTp-TIpecChl, OapabaHHbIE, pyKaBHBIC U 1p.). Pa3nenenue B mosie 1elCcTBUS
EHTPOOEKHBIX WL L[eHTpobekHOE OTCTanBaHKe U IIEHTpoOekHOE (hrumbTpoBaHue. L{UKIIOHHBIN
nporecc. @akrop paznenenus. Llearpudyruposanue. Kinaccudukanus neHrpudyr. Koncrpykuuu
OCHOBHBIX (DMIIBTPYIOIIUX M OTCTOWHBIX IIEHTpU(YT. PacdeT mpon3BoIuTeIbHOCTH IEHTpUDYT 1
pacxopa SHepruu Ha neHTpudyrupoBanue.OUNCTKa Ta30B B AJEKTPUUECKOM mosie. MoKpasi ouncTKa
ra3oB.

Camocmoamenvnan paboma ooyuarwuxcsa
Onpedensiemcs npu hopmuposanuu paboueti npocpammbl

Tema 1.4.
Ilepemewiusanue
6 JHCUOKUX cpedax

Conep:xxaHue y4eOHOro MaTepuaJia

Bunbl nepemeninBanus, MHTEHCUBHOCTD U 3()QEKTUBHOCTD MEepeMeIInBaHus. MexaHuueckoe
nepememBanue. Pacxon sHepruu Ha nepeMemnBanue. KoHCTpyKIMK Melajlok ¥ UX BBIOOD.

Camocmoamenshnas paboma odyuaromuxcs
Onpedensemcs npu popmuposanuu pabouerl npocpammbl

OK 01-04,07, 09,
10

IK 1.1-1.3, 2.1,
2.3,4.1,4.2

JIP
13,14,18,19,23,33

Paznea 2. TenioBblie

NpoIecchl

22

Tema 2.1.
Ochoebl
menjonepeoauu

Conep:kaHue y4eOHOIro MaTepuaa

Bunsl nepenaun teria. TerutoBoit 6amanc. MexaHu3M nepeHoca Teruia TeIIoNpOBOIHOCTEI0 3aKOH
Oypse. Koapdunuent remnonpoBogHocTd. MexaHusm Temionepesadyn yepes miocKyro u
HWIMHAPUYECKYIO cTeHKY. Onpenenenue ko3dduunenta temnonepenauu. TemioBse MOTepu.
TennoBas uzonauus annaparon. OnpeaeneHue ko3GPuiMenTa TEI00Tauy MPHU Pa3IMUHbIX CIIydasx
teriooTAa4yn. TennoBoe n3nydyenue. 3akoH Credana-bonpumana u Kupxroga. CoBMecTHas nepegaya

OK 01-04,07, 09,
10

MK 1.1-1.3, 2.1,
2.3,4.1,4.2

JIP 13,14,18,19,
23,33




TeIyIa U3y4YeHueM U KoHBekuuen. Tenmonepenaya. OCHOBHOE ypaBHEHUE, ABMKYIAs CHJIa IIpoLiecca
terionepenadnd. CXeMbl IBUKEHUS TEIJIOHOCUTENEH, pacu€T CpeIHEr0 TEMIEpaTypHOro Hamopa.
MexaHu3M nepeHoca Teria Konpeknueid. CBo0oHast U BBIHYKACHHAs! KOHBEKIMA. Terooraya.
3akoH oxnaxaeHus Hetorona. KoadduimenT Terooraayn.

Temamuxa npakmuueckKux 3aHAMUN U 1a60pamopHvIX padom 6
1 [Ipaktuueckoe 3anstue Pacyer TemnoBoro 6ananca. Tensionepenaya. Cpeansisi pa3HOCTh 2
Temneparyp. KoagpuuueHnr renjionepesayu.
2 JIaboparopnast padota M3y4enune npouecca TemyiooTAa4u B KOXKyX0Tpy0ouaToM 4
TeNJI000MEHHHKE.

Tema 2.2. Coaep:xaHue yueOHOro MaTepuaJa 2

Tennooomennvie HarpeBanue BoJsSHBIM TapOM U IapaMy BBICOKOTEMIIEPATYPHBIX OPraHUYECKUX TEIIIOHOCUTENEH.

annapamaol HarpeBanue rops/auMu ’KHIKOCTSMH, TOIIOYHBIMH T'a3aMHU U 3JICKTPUIECKUM TOKOM. HarpeBanue B
TpyOuaThIX nedax HedTerazoBoi orpaciau. OXJIaxIeHue BOJIOW U HU3KOTEMIIEpaTyPHbIMHU KUIKUMHU OK 01-04,07, 09,
xnagareaTamMu. OxnaxaeHne Bo3ayxom. TemmoooMennsie ammaparsl. Kinaccudukanus 1 KOHCTPYKIAN 10
OCHOBHBIX IOBEPXHOCTHBIX TEIUIOOOMEHHUKOB (KOXKYXOTpyOHbBIE, 3MEEBUKOBBIE, INIACTUHYATHIE U JIP.). [IK 1.1-1.3, 2.1,
CMmecuTenbHbIe TeINIO0OOMEHHUKHU. Pacyer TemnooOMeHHIKOB. 2.3,4.1,4.2
Temamuka npaKmuyecKux 3aHAmMul u 1a00pamopHvix padom 6 JIP
1 Ilpaktuyeckoe 3aHaTue Pacyer moBepXHOCTH Temjionepeayu U BbIOOP Ten1000MeHHUKA 10 4 13,14,18,19,23,33
KATAJIOorYy.
2 JlaGopatopHas pabora CpaBHeHHe Pa3JHYHbIX KOHCTPYKIHUI Ten1000MeHHUKOB 2

Tema 2.3. Coaep:xanue yueOHOro MaTepuasa 2

Tpyouamele neuu » =
Haznauenue TpyOuaThIxX nevei, ux kiaccupukanus u ycrpoictso. OCHOBHbIE MOKa3aTeNn pabOThI OK 01-04.07. 09
TpyOuaThIX Meveit: MpOU3BOJUTEIBHOCTD MeUH, TeruioBas MoiHocTh, KITJI, TernoBoii 6anaHc. 10 R
OO6muit mopsAI0K MOJHOTO pacyera Tpyouaroil neun. Kiaccuduxaius Torims, TEIIOTBOpHAs K 1.1-13 2.1
ciocobHocTh. Ilpornecc ropenus. Pacxox kucioposaa u Bo3lyxa Ha CKUTaHUE TOIUIMBA. 2.3, 4'.1, 4 2 -

JIP 13,14,18,19,
23,33

Camocmoamenvnan paboma odyuarouguxcs 2

Paspnen 3. MaccooOMeHHBIe IPOLECCHI 45




Tema 3.1
Ocnoevl meopuu

Conep:xanue yueOHOro MaTepuasa

O6H_II/I€ CBCICHHUA O MacCOOOMEHHBIX npoueccax. HanpaBﬂeHHe IMPOTCKAaHUA MacCOOOMEHHBIX

Macconepeoauu
mporeccoB. MonekynsgpHas W KOHBEKTHBHas aAuddy3us. OCHOBHOE YpaBHEHHE MAacCOIepeIayu.
MartepuanbHblii 0anaHc U ypaBHEHUE TUHUH padouuX KOHIIEHTpaluii. J[BuxyIias ciiia MacCOOOMEHHBIX
nporieccoB. OCHOBBI pacyeTa BBICOTHI MacCOOOMEHHBIX alliapaToB C HEMPEPHIBHBIM KOHTAaKTOM (a3 OK 01-04,07, 09,
(Hacajo4HBIC). 10
O0bemHBIC KO3 duUIMEeHT Macconepenaud. Yuciao eauHuI] mepeHoca. BpicoTa eaMHUI] IepeHoca. 1K' 1.1-1.3, 2.1,
Teoperuueckas cTyneHb U3MEHEHHs] KOHIIEHTpaIuil (TeopeTuueckas Tapenka). Onpenenenue padoyeit 2.3,4.1,4.2
BBICOTBI alapaToB CO CTYIEHYaThIM KOHTAaKTOM (a3 (Tapenbuarbix). KoaddHIHMEHT mojie3HOro JIP
NecTBUS KOJNOHHBL. D(dexkTuBHOCTh cryneHu no Mepdu. IlocTpoeHne KHUHETHUYECKOH KPHUBOIA. 13,14,18,19,23,33
SIBnenne OpBI3rOyHOCAa B TapelibuaThIX ammaparax. Pacuer nuaMerpa MacCOOOMECHHBIX aIllaparoB.
['upoauHamMuyeckue peskiMbl B KOJIOHHAX (HACaJOYHBIX, IJICHOYHBIX, TAPEIbYaThIX).
Camocmoamensnas paboma odyyaroumuxcs 1
Tema 3.2 Coaep:kaHue y4ueOHOTro MaTepuaa 1 OK 01-04,07, 09,
Teopus nepezonxu [Ipocras nuctuinsuus. [Ipocrast meperonka ¢ aeduermanueit. MarepuanbHbIil 0amaHc TPOCTOM 10
MeperoHKu. MonekymnsipHasi TUCTUILISALUS. IIK1.1-13,2.1,
2.3,4.1,4.2
JIP
CamocmosamenvHnas paboma odyuarouwuxcs 1 13.14.18.19 23 33
,14,16,19,25,
Tema 3.3 Coaep:xaHue yueOHOro MaTepuaJa
Pexkmuguxayusn OOmrre cBeieHus 0 mporiecce peKTU(UKAIUKN U 00JTaCTH €ro MPAKTUIECKOTro puMeHeHus. PaBHoBecue | 4
B CHCTEME Iap - )KUJKOCTh. Y paBHEHHE JMHUU paBHOBecus. PekTudukaius u ee npenmyiecta. CxeMbl
YCTaHOBOK HENpPEPBIBHONW peKTU(GUKAIUKU. MHOTOKOMIIOHEHTHas peKThudukanus B HePTEXUMHUU.
DKCTpaKTUBHAS U a3e0TporHas pekTtudukanus. CxeMbl YCTaHOBOK JIJIsl TIPOBEJICHUS SKCTPAKTHUBHOMN U
a3e0TpomHON pekTudukanui. KOHCTpyKIUK peKTH(PUKAITMOHHBIX annapaTtoB. OcOOEHHOCTH YCTPOICTB
Tapenb4aThiX KOJOHH (KOJMAYKOBBIC, CUTYATHIC, TPOBAJIBHBIE U Ap.). BEIOOp KOHCTPYKIIMU Tapesok.
Martepuanpabiii Oananc konoHHBL. druermoBoe uucnio. I[locTpoeHne nuHUN paboYMX KOHIEHTpAIUH.
Ompenenenne yucia TEOPETHIECKUX TapeoK. TemioBoi 6alaHc KOJIOHHHBI.
Temamuka npakmuuecKux 3aHAmMuUN U 1a00pamopHvIX padom 16
1 Ilpaktuyeckoe 3aHaTie MaTepuaJbHbIH H TENVI0BOH 0aJaHChl peKTHGHKALUH. 2




2 [Ipaktudeckoe 3anaTue Pacuer pekTH(GUKANMOHHBIX KOJIOH. YPaBHEHHS JUHUH padounx
KOHIEHTPaNUii YKPeIUisiioneid 1 ucuepnbiBaonieid yacreid peKTuuKAIUuOHHON KOJOHHBI.

3 HpaKTI/IquKOG 3aHATHC 3aBUCHUMOCTh Pa3sMEpPoOB KOJIOHHBbI (BLICOTLI Hu zmaMeTpa) H pacxoaa
TEINJIOTHI OT BECJINYHNHbI (l)JIerMOBOFO yucJa.

4 Jlaboparopnas padota U3yuenne nponecca pekTHPUKANNE B TAPeIbYaToil KOJIOHHE.

5 Jlaboparopnas pabota MoaenupoBanue npouecca pekrupukanuu Ha IBM.

Tema 3.4

Apyeue
Maccooﬂmelmble

npovyeccasl

Coaep:xaHue y4eOHOIro MaTepuaJia

O61ue cBeeHus o Mpoliecce U 00JIaCTU ero MPakTHUECKOTo NpuMeHeHusi. PaBHoBecue mpu abcopOuuu.
MarepuanpHbiii 0amanc adcopOnuu. YpaBHEHHE JHMHUK paOO4YuX KOHIEHTpauui. MUHMMaIbHBIA H
ONTHUMAJIBHBIA yJeNbHbIE pacxoabl abcopOenta. JlecopOuusa. Meroabl NpoBeneHUs AecOpOIUU
abcopoOenTa. IlpunnunuanpHas cxema aObCOPOIMOHHO - JIECOPOLMOHHBIX YCTaHOBOK. KOHCTpyKIum
abcopOepoB. Kmaccudukarnus. [lneHouHsle W HacaJo4yHble KOJOHHBI (BUIBl HACAlOK, HUX
xapaktepuctuku). OOmue cBeaeHus O Iporecce U 00JacTH €ro mnpuMeHeHHus. TpeyronbHbIe
nuarpammbl. OJHOCTyTIeHYaTasi U MHOTOCTYIIEHUAaTas IPOTUBOTOYHAS SKCTpaKIusa. Macconepenayda npu
9KCTpakiuu. KOHCTPYKIIMK SKCTPaKIIMOHHBIX amnmapaToB. OO0mIMe CBeeHUs O MPOIecce U 00JIaCTU ero
npuMeHeHus. OCHOBHBIE MPOMBINUICHHBIE aacopOeHThl. PaBHOBecue mnpu ancopoOumu. W3oTepmbl
aacopOimu. Martepuanbaplii  Oamanc ancopOumu. Kunertmka mporecca. CxeMbl TPOBEACHHS
HempepeIBHOTO Tporecca ancopouuu. Konctpykiuu cymmnok. Kmaccudukamnus. KonBekTuBHBIE
CYUIWJIKH C HEIMOJBIKHBIM CJIOEM BBICYLIIMBAEMOro MaTepuana (KaMepHble, JICHTOYHbIE U Jp.).
KoHBekTHBHBIE CYIIWIKH C TEpeMelIMBaHUEM BBICYIIMBaeMOro Marepuana (OapabanHas u 1ap.).
OcHOBHBIE ITapaMeTphl BIAKHOTO Bo3ayxa. JluarpaMMbl COCTOSIHUS BIIaYKHOTO BO3yxa. MarepuaibHbIi
U TEIIOBOM OallaHChl KOHBEKTMBHOM cyiiku. KuneTwka mpormecca cymiku. KuHeTHdeckue KpUBBIE
cywmku. Ileproapl MOCTOSHHON M MMaJaroIIed CKOPOCTEN CYIIKH M METOABI pacdeTa CKOPOCTU CYLIKH.
MeTtoap1 THTEHCU(DUKAITIH TPOIECCOB CYITKU. CYIIUIKH C TICEBI00KUKEHHBIM CII0E€M BBICYIIINBAEMOTO
matepuaina. KonrakrrHas cymka. Cymika noj Bakyymom. CyOnuManoHHas CyIika.

Temamuka npakmuuecKux 3aHAMUN U 1a60paAmMOPHbLIX padom

16

1 [IpakTrueckoe 3ansatue Adcopouusi. MaTtepuanbHbiii 6ajanc. PacueT 0CHOBHBIX HACAI0YHBIX
KOJIOHH.

2 [Ipaktnyeckoe 3ansTre Pacuér npon3BoauTEIbHOCTH CYIIUJIKH.

N

3 JIaboparopHas pabota Onpeaesenne Ko3puuneHTa maccnepeaayu B npouecce adbcopouum.

N

4 JlaGopaTopHas pabota McnbITaHue IKCTPAKIIMOHHON YCTAHOBKH.

OK 01-04,07, 09,
10

K 1.1-1.3, 2.1,
2.3,4.1,4.2

JIP
13,14,18,19,23,33




5 Jlaboparopnas pabora U3ydyenue npouecca ajcopouum B NpOTHUBOTOYHOM KOJOHHOM amnmnapare
€0 B3BeIlIeHHBIM ¢JI0eM ajicopOeHTA.

Pasnen 4. Xumuueckue npoueccol

Tema 4.1 Coaep:xkaHue y4eOHOro MaTepuaJa OK 01-04,07, 09,
OcHogvl eedenusn Knaccudukanuss xumuueckux mnporeccoB. OCHOBHBIE XapakTepUCTUKH. OCHOBHBIE KHHETHYECKHE 10
XUMUUECKUxX 3aKOHOMEPHOCTH XHMHUYECKUX MporeccoB. OOpaTuMble M HEOOpaTUMbIE XHUMHUYECKHE IPOLIECCHI. [IK 1.1-1.3, 2.1,
npoyeccoé HenpepsiBHble 1 nepuoanueckue npoueccel. Katanuruiyeckue XMMUYECKUE IIPOLIECCHI. 2.3,4.1,4.2
VIP ,14,18,19,23,33
Camocmoamenvnan paboma ooyuarwwuxcsa
Onpeodensiemcst npu popmuposanuu paboueil npocpammol
Tema 4.2 Conep:xanue yueOHOro MaTepuaJia
Peaxkmopnole Knaccudukanus peakTOpHBIX yCTpOWCTB. THIBI XHUMHYECKHX PEaKTOPOB B 3aBUCHUMOCTH OT
ycmpoiicmea arperaTHOTO COCTOSTHHSI BEIECTB, TMIPOJAMHAMHYECKOTO U TEIUIOBOTO peXHMa. YCTpOiCcTBa s

TeII000MeHa U IlepeMellInBaHus B peakTopax. [IpuHIuIBI pacueTa peakToOpHbIX ycTpoilcTB. OCHOBHBIE
KOHCTPYKLHMOHHBIE MaTepuaibl. DakTopsl, BIUSIONIME HA BBIOOp THIIA peaKkTopa

Camocmoamenvnan paboma ooyuarwwuxcsa
Onpedensiemcs npu hopmuposanuu paboueti npocpammbl

Paszpnen 5. Mexanu4eckue npoueccol

Tema 5.1 Buowt
MeEXAHUYEeCKUX
npoueccos

Conep:xanue yueOHOro MaTepuaJa

ITponiecc u3menpueHus: TBEPAbIX MarepuanoB. HazHadeHue, criocoObl U cxeMbl u3MenbueHus. OneHka
kauecTBa m3MenpueHus. Knaccuduxanus obopynoBanus I U3MENbYEHUs. Y CTPOWCTBO MAIIMH JIJIs
KPYITHOTO M CpPEIHEro JApOOJIEHUs, i TOHKOTO M CBEPXTOHKOro momona. JlozupoBaHue TBEPABIX
CBIIIYYUX MAaTEpPUAIOB. YCTPOWCTBO JA03aTOpOB M muTareneil. CmemeHne TBEPABIX CHITYYHX
MaTepuaioB. YcTpodcTBO cMmecutrenedd. CyIIHOCTP M Ha3HaueHHE Hpolecca KIacCHUpHUKAILMU
(copTUpOBKHM) U3MENBbYEHHBIX MaTepHaIoB. Mexannueckas kiaccupukanus (rpoxodeHue). Y cTpoicTBO
I'POXOTOB.

OK01- OK 01-
04,07, 09, 10

K 1.1-1.3, 2.1,
2.3,4.1,4.2

JIP
13,14,18,19,23,33

Camocmoamenvnan paboma odyuarouuxcs

KoHcyapTanmnu (K 3K3aMeHY)

IIpomexyTouHas atrecTauus B gopme IK3aMeHa
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3. YCJIOBUS PEAJIM3AIIUU ITPOT'PAMMBI JIMCHUTIJIMHBI

3.1. Jlna peanu3anuM NPOrpaMMbl y4eOHOH AUCHUILUIMHBI JOJKHBI OBITH NPeIyCMOTPEHbI
cleylolue crnenuaabHble MOMeIeHus :

Peanuzanus yueOHON qUCHMILTUHBI TpeOyeT Hanuuus ydyeOHoro kabunera «[Ipouecce! u anmapaTsy,
naboparopuii «IIporeccol u ammapare». O6opynoBanue yueOHoro kabunera: 15 mapr, 30 cTynbes,
paboyee MecTO mpernoaaBareis, J0cka MelIoBas, IPOEKTOP, PUCYHKH U CXEMbl, KOMILIEKT IJIaKaToOB,
YepTEeKU TEXHOJOTUUECKUX CXEM, YEPTEXHU amnmnaparos, [[IDBM

Texuuueckue cpeacrea ooyuenus: Microsoft Office Excel, Microsoft Office Word, Microsoft Office
Visio, Microsoft Office PowerPoint.

O6opynoBanue J1a0OpaTOpUU: YCTAaHOBKA JUIS H3YYECHUS PEKUMOB TEUEHHS KHUJIKOCTH,
YCTAaHOBKA IJid M3YUYCHHA TUAPABIMYCCKOIO COIPOTUBJICHHA B3BCIICHHOI'O CJIOA, YCTAHOBKA IJIA
ONpEACNCHUs] XapaKTEePUCTUK LEHTPOOEKHOTO BEHTUJISATOpPA, YCTAaHOBKA [UIsl  HU3MEpPEHUs
THJIPABINYECKOTO COMPOTUBIICHUS TPYOOIIPOBOIA.

B yue6nom mponecce IIK wucnons3yloTcs Npu NPOBEACHUH JIa0OpPaTOpPHBIX paboT u
BBITIOJITHCHUH UHAUBUAYAJTbHBIX 3aaHH.

B nmaGopaTopuu BeUMCIHTEIbHAS TEXHUKA HCIIOJIB3YETCS B pexXUMe TpeHaxkepa. Ha xadenpe
pa3paboTaHbl U BBEJCHBI B YUEOHBIN MPOIECC 5 MPOrpaMM, UMUTUPYIONINX paboTy 1abopaToOpHBIX
YCTaHOBOK:

JlaGopaTopHbIi TPAKTUKYM BKJIIOYAET MATh TAKUX Ja0OpPaTOPHBIX padoT:

MopenupoBanue rUAPABINYECKUX CONPOTHUBIICHUN;

MonenupoBaHue mpoiiecca Terionepeaadn B KOXXyXoTpyouaTom TeraI000MeHHHKE;
MonenupoBanue npoiecca abcopOIuu B HACaI0YHON KOJIOHHE;
MonenupoBaHue mpoiecca peKTHPHUKAIMU B TapeIbuaToOi KOJIOHHE;

bk whE

MonenrpoBaHue npouecca SKCTPAKIMU POTOPHO-IUCKOBOM 3KCTPAKTOPE.

Kaxnas pabota npencrasiseT co00i HMUTALMIO HA KOMIIBIOTEpE
COOTBETCTBYMOMLIEro npouecca. CTyIeHT BUIUT Ha 3KPaHE MOHUTOpA CXeMy ycTaHOBKH. OH MoOKeT
YIPABIATS €10, IEPEABUTast MBIIIKOM pydKH KpaHOB. KOMIbIOTED MPU 3TOM NPOCUUTHIBAET U3MEHEHHE
IapaMeTpoB Ipoliecca U BIBOAUT UX Ha SKPaH.

HMuTarus nporeccoB Ha KOMIbIOTEPE UMEET Psijl IPEUMYIIECTB:

1. VnpusuayansHas paboTa CTYIEHTOB JaXKe IIPU MOJAEIUPOBAHUM CIOKHBIX ITPOIIECCOB. B
TO BpeMs Kak Mpu padoTe Ha pearibHON yCTaHOBKE
KKl CTYJIEHT KOHTPOJHUPYET pabOTy TOJIBKO OJHOIO 3J€MEHTa YCTAaHOBKHM U HE BUAMUT BCETO
OCTaJIbHOTO.

2. Ilupokuii TMana3oH M3MEHEHHUs ApaMeTPOB MPOIECca.

3. B03MOXHOCTh MOJICIMPOBAHHUS PEKMMOB MPOLECCA, HENOMYCTUMBIX B PEAIbHON yueOHOM
yCTAHOBKe, Hampumep paboTa NpHU BBICOKMX MAABICHHUSAX M TeMIeparypax WIH C BpPEIHBIMH
BELIECTBAMH.

B koMmbloTepHOM J1aOOPAaTOPHOM IMPAKTHKYME BO3MOXHO PEIICHHE METOIMYECKUX 3a7ay
Pa3HOro YpOBHS CIIOKHOCTH.

HwxHuii ypoBeHb CIIOKHOCTH TIPEATIONaracT 03HAKOMIJICHHE C pa0OTON YCTaHOBKH.

Cnenyroumii  ypoBeHb MpeANoyiaraeT 3KCHEPUMEHTAIbHOE OIpEeJeeHne MapaMeTpoB
nporecca, Harpumep, Ko3QpGUIUEeHTOM TeIIonepeaadn Wik Maccorepeiayu.

[Ipyu ™MozenupoBaHWM JIOCTATOYHO CJIOKHBIX TIPOLIECCOB, TaKUX Kak, Hampumep,
pexTuduKanus, BOSMOKHO pEUICHHE CTYIACHTaMM 3aJaud BbIBOJIAa YCTAHOBKU Ha PEXHUM pPabOTHI,



YIOBJIETBOPSIOLINI OMpeIeICHHBIM YCIOBHSIM.

BepxHuuii ypoBeHb CII0O)KHOCTH - TPOBEICHHUE UCCIIEI0BATENHCKOM Pab0Thl. CTYIEHTHI TOJDKHBI
AKCIIEPUMEHTAJILHO OIpeNeanTh (DYHKIMOHABHBIE 3aBUCUMOCTH MEXIYy HapaMeTpaMH Ipolecca.
[Ipy >TOM B 3aBUCHUMOCTH OT YpOBHSI TpeOOBaHUM, MPENBABISEMBIX CTYJIEHTaM, METOAMKA
AKCIIEPUMEHTa MOXET ObITh MPEAJIo’KeHa IMpernoAaBaTesieM WUIH JOJKHA ObITh pa3paboTaHa caMuUM
CTYJCHTOM.

3.2 . UndopmanmoHHoe odecneyeHue 00yueHus

OcHogHble UCMOYHUKU.!

1. TIlpomeccel u anmapaTbl XUMHUYECKOH TexHomoruu. OOmmid Kypc:ydeOHuk B 2 kHurax / B.I.
Aitnmreiis [u ap.]; moa peaakiueit B.I'. Alinmreiina. — Cankt-IlerepOypr [u ap.]: Jlans, 2019. — 916
c. — ISBN 978-5-8114-2976-9 // Jlamb: osnexkTpoHHO-OMOMMoTeuHass cucrtema. — URL:
https://e.lanbook.com (nata obpamenus: 06.11.2021). — Pesxum mocTyma: mo MOAMUCKE.

2. Tlonwmkapos, MN.M. MamuHsl 1 anmapaThl XAMHYECKUX MPOU3BOACTB U HepTerazonepepadoTKu:
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4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHMS YUEBHOM JUCIUILIUHBI
KoHTpons M oOlLieHKa pe3yabTaToB OCBOCHUS Y4eOHOW AMCHUIUIMHBI OCYLIECTBISETCA

IIpenojaBaTesieM B IPOLECCE IPOBEACHUS CEMHHAPCKUX 3aHATUN, TECTHPOBAHMS, a TAKXKE

BBINOJIHEHUS] CAMOCTOSITEIbHON pabOThI.

PesyabTaTnl 00yyeHus Kpurepun onenkn Metoabl OneHKH

Ymenua:

- 4YUTaTh, BBIOUPATh, | - COCTABICHHUE ONUCAHMs IIPOLiecca 110 cXeMe | Y CTHBII orpoc,

nu300paxkaTb U OIUCHIBATH | arrapara UM Mpolecca; IIMCBbMEHHBIN OIpoC,

TE€XHOJIOTHYECKHUE CXEMBI; - BBIIOJHEHUE TEXHOJIOTMYECKHX CXEM B | TECTUPOBAHUE,
cootBercTBUU C npasuiamu ECK/; OLICHKa
- BBIIOJHEHUE OOBS3KM aIllapaToB B | BHIIOJHEHHOM
COOTBETCTBUU C OIIUCAHUEM CXEM; CaMOCTOSITEIIbHOU
- BbIOOp TEXHOJOIMYECKOHM CXeMbl B | pabOThI
3aBHCHMOCTH OT Ha3HA4Y€HHUs Ipolecca; DKcnepTHOe

- BBINOJIHATD MaTepHAIbHBIC | - PACUET MATEPUAIBHBIX U JYHEPreTHUCCKUX | HAOJIIOJICHUE u

U DHEPreTUYecKHe pacueThl | 0aJaHCOB IPOLECCOB W allapaToB B | OUECHUBAHUE

IIPOLIECCOB U alnaparos; COOTBETCTBUU c METOJUYECKUMH | BHIIIOJTHEHHS
yYKa3aHUSMH; na0opaTOpHBIX |
- coluroieHe MOCIIEAOBATEIBHOCTH | IPAKTHYECKHUX
BBITIIOJTHEHUS TEXHOJIOTMYECKHUX u | pabor.
KOHCTPYKTUBHBIX Pacy€TOB;

- BBINOJHATH  PACYUCThl | - MNPABHJIBHOE  BBIMOJHEHHE  pacdEéToB | TEKYIIUM KOHTPOJb

XapaKTEPUCTHUK Y | XapaKTEepUCTUK U [apaMeTpOB KOHKPETHOro | B (opMe  3aluThI

apaMeTpoB  KOHKPETHOTO | BUAA 000PYIOBAaHMUS; MPaKTUYECKUX "

BHJIa 000PYI0BAHUS; 1a00paTOPHBIX

- 00OCHOBBIBaTh  BBHIOOp | - OOOCHOBAaHHOCTH BHIOOpa KOHCTPYKIHMM | PaOOT

KOHCTPYKLUU 000pYJOBaHMs | OOOpy/IOBaHUSI B 3aBUCUMOCTH  OT

JUIS KOHKPETHOTO | HA3HAYEHUs  IIpoLecca,  XapaKTEPUCTUK

IIPOU3BOJCTBA; CBIPbsl MATEPHUAIIOB U TOTOBOM MPOAYKIUEN;

- 00OCHOBBIBaTh | -  OOOCHOBAaHHOCTb  I1€JIECOO0PA3HOCTH

1e1ec000pa3HOCTh BbIOpAHHBIX TEXHOJOTUYECKUX CXEM;

BBIOPAHHBIX

TEXHOJIOTHYECKHUX CXEM;

- OCYHIECTBJIATh MOAOOp | - MpaBUIbHBIA MOAOOpP  CTAaHAAPTHOTO

CTaHJapTHOTO obopynoBanus 1o karamoram u 'OCTam.

000pyI0BaHUS o

kataimoram u ' OCTam;

3nanusn:

- kaccu(ukanuoo U GU3NKO- | -  BJIQJCHWE  TOJHOM  WHpOpManue o | YCTHBINA ompoc,

XUMHUYECKHE OCHOBBI | KJaccu(UKaui U (U3NKO-XUMHUECKUX OCHOB | MMCbMEHHBIN

IIPOLIECCOB XUMHYECKOHN | MPOLECCOB XMMUYECKON TEXHOJIOTHH. o1poc,

TEXHOJIOTHH; TECTUPOBAHUE,

- XapaKTEepPUCTUKH OCHOBHBIX | -  JE€MOHCTpalMsl 3HAaHMM  XapaKTEPUCTHUK | OLIEHKA

IIPOLIECCOB XUMHYECKON | OCHOBHBIX NMPOLIECCOB XUMUYECKON TEXHOJIOTUH: | BHIIIOJHEHHOM

TE€XHOJIOTHH: TUAPOMEXAHUYECKUX, MEXaHHYECKUX, | CAMOCTOSITENIbH

TUIPOMEXAHUYECKUX, TEIUIOBBIX, MACCOOOMEHHBIX; ol paboThI

MEXAHUYECKUX,  TEIUIOBBIX,

MacCOOOMEHHBIX




- METOJUKY pacuera
MaTepHAIBLHOIO U TEIJIOBOTO

- JACMOHCTpanus 3HAaHUII METOHOUKHU pacucTta
MaTCpHaJIbLHOI'O n TCIIJIOBOTO OajaHCOB

0alaHCOB  MPOILIECCOB U | IIPOLIECCOB U aIlllapaToB;

annaparos;

- MeTOABl  pacdyera U | - JAEMOHCTpalMs 3HAaHUM METOJOB pacyera U
IIPUHIIMAIIBI BbIOOpA | MPUHILIMUIIOB BbIOOpa OCHOBHOT'O u
OCHOBHOT'O U | BCIIOMOIaTeJIbHOTO TEXHOJIOTMYECKOT O
BCIIOMOTaTEJILHOTO 00opy0BaHus;

TEXHOJIOTMYECKOTO

000pyI0BaHNS,

- TUIINYHBIE | - JIEMOHCTpPALIUS 3HAHUU TUIUYHBIX
TE€XHOJIOTMYECKHE  CUCTEMBI | TEXHOJOTUYECKUX CUCTEM XUMHYECKHUX
XUMUYECKHUX ITPOU3BOJICTB U | IPOU3BOJCTB 51 ux anmnapaTrypHoro
ux anmnaparypHoe | opopMIIeHMUS;

odopmIIeHHE;

- OCHOBHBIE THUIIBL, | - JEMOHCTPAlls 3HAaHUM OCHOBHBIX THIIOB,
YCTPOMCTBO ¥ NIPHUHIMUI | YCTPOMCTB M NPHUHLMIIOB JCHCTBHUS OCHOBHBIX

HeﬁCTBHH OCHOBHBIX MallWH
N anmapartoB  XMMHYCCKHUX

MalllhH M alrapaToB XUMHYCCKHUX ITPOU3BOACTB;

ITPOU3BOJICTB,

- MIPUHITAIIBI
arnmnaparoB
KOHCTPYKTUBHBIMH
0COOEHHOCTSMU.

C Ppa3jiIndYHbIMH

BBIOOpA

0COOEHHOCTSAMM.

- JCMOHCTpAlus 3HAHWK TPUHIUIIOB BBEIOOpA
arrmaparoB € pPa3jIMYHBIMU KOHCTPYKTHMBHBIMU

IIpakTH4eckne 3aHATHA

O6pem,| Dopma
Tema qucIUTUIMHBL Hamvenoanme Tembl aKajl. | MpoBeIeHUs
Y KpPaTKOE COMIEepKaHHNe 3aHATHS qacL: SALSTIS
Tema 1.1. Ocnoevr  |Pacuer pu3nueCKUX CBOWCTB KHUAKOCTEH U ra30B 2  |Pemenue
2U0pas-1uKu 3a7a4
Tema 1.2. Ilepeme- |Pacuer nuamerpa TpyOoOIpoBoja, pacyer ckopoctu| 2  |Pemenue
wienue Hcuokocmeil |IIOTOKA 3a1a4y
u 2a306
Pacuer morepr naBieHUs Ha TPEHHE W MECTHBIE 4  |Pemenue
conmpoTuBieHus. Pacu€r MOIHOCTH IEHTPOOEKHOTO 3a/ma4y
Hacoca ¥ BeHTWIATOpa. BeI0op Hacoca v BEHTHIISTOPA.
Tema 2.1. Pacuer teroBoro 6ananca. Temnmonepenada. Cpenusas| 2 |Pemenue
OcHogul pasHocTh Temrieparyp. Koaddurment rerionepenayn. 3a1a4y
menJnonepeoauu
Tema 2.2. Pacuer moBepxHocTH Terutonepenaun U BbiOop| 4 |Pemenue
Tennooomennvie TEII000MEHHHUKA M0 KaTaJory. 3aa4

annapantsbl




Obwem,| Dopma
HanmeHnoBanue Tembl
Tema qucrumInHbL akajl. | MpoBeleHUs
Y KpaTKOE COJICPKAHUE 3aHATUS
4achl 3aHATUS
Tema 3.3 MatepuaibHbIi U TETJIOBON OallaHChl PeKTU(UKALUN 2  |Pemenue
Pexmuguxayusn 3a/1a4
Pacuer pekTuhUKAIMOHHBIX KOJIOH. YpaBHeHus| 4  |Pemenue
JUHUN pabouyux KOHILIEHTpPAUUW YKPEIUIAIomen | 3a7a4
HCUEpIIbIBAIOLIEH yacTeu peKTHUUKAITMOHHON
KOJIOHHBI.
3aBHCUMOCTh  pa3MepoB  KOJIOHHBI (BbicoThl u| 4  |Pemenue
quaMerpa) M pacxoJa TEIIOThl  OT  BEJIMYHUHBI 3a/1a4
(baermMoBoro yucna.
Tema 3.4 AGcopbumsi.  Marepuanpubiii  Oamanc.  Pacuer| 2 |Pemenue
/lpyzue OCHOBHBIX HACaJIOYHBIX KOJIOHH. 3a1a4y
Mmaccoodmennvle "
Pacuér npou3BOIUTENHHOCTH CYIIUIIKH. 2  |Pemenue
npoueccol
3a1a4y
JlabopaTropHbie padoThl
Obnewm, dopma
HanmeHnoBanue TeMbl
Tema TuCTIUTUTHHBL aKaj. MIPOBEACHUS
U KpaTKOEe CO/IepKaHHE 3aHATUS
9achl 3aHSITUS
Tema 1.1. Omnpenenenue pexxruMa TeUeHUs KUAKOCTU 4 Boinonnenue
OcHogwl 1abopaTopHOit
2UOpABIUKU paboTHl,
= KOJUJTOKBU
Tema 1.2. Ornpenenenne TUAPABIMYECKUX COMPOTUBICHUI 4 ™
Ilepemewenue TpyOOIIPOBOJIOB.
Jrcuoxocmeti u
20306 W3ydeHue ruIpaBiIuKy B3BEIIEHHOTO CIOS. 4
OnpeneneHne XapakTEPUCTHK IEHTPOOEIKHOTO 4
BEHTHJIATOPA M CETH.
Tema 2.1. N3zyuenue nporecca TETJI00TAAYN B 4 Brimonuenue
OcHosbl KOXKYXOTPYyO4aTOM TEIJIO0OMEHHHKE. nabopaTopHOM
menionepeoayu paboThI,
— KOJIJIOKBUYM
Tema 2.2. CpaBHeHue pa3IMYHBIX KOHCTPYKIUH 2
Tennoobomenuvie  |TEIIIOOOMEHHHKOB
annapamul
Tema 3.3 N3yuenne nporecca pexTudukanym B 4 Beinonnenune
Pexmugpurayus Tapenb4YaTol KOJOHHE. nabopaTopHOI
paboThl,
MonenupoBanue mnpoiecca PeKTHPHUKAIUU Ha 2
SBM KOJUJTIOKBUYM




Obnewm, dopma
HanmeHnoBanue TeMbl
Tema qucrumInHbL akaj. MIPOBEICHUS
Y KpaTKOE COJICPKAHUE 3aHATUS
9achl 3aHSITHS
Tema 3.4 Onpenenenne kod(hduimeHTa maccrepenadd B 4 Brinonnenue
/lpyeue mporecce abcopOmum. nabopaTtopHoOi
MaAccoobMeHHble = paboTHI,
HcnipiTaHne YKCTPAKIIMOHHON YCTAHOBKH. 4
npoyeccol KOJUTOKBUYM
Uzyuenue nporecca ancopOuuu B 4
MPOTUBOTOYHOM  KOJIOHHOM  amnmapare  co
B3BEIICHHBIM CIIOEM aJICOPOEHTA.

CamocrosiTesibHas padoTa

Tema AUCIUTUTMHBI [Tepeuyens BopocoB 1yist O6bem, |Dopma

CaMOCTOSITEJILHOT'O U3yUYECHHUSI aKas. KOHTPOJIS

Yackl

Tema 1.3. 1)PaccmMoTpeTh  XapaKTePHCTUKHA  Ipoliecca 2 Komnoxk-
l'uopomexanuueckue OCaXJIEHHsI, OCHOBHBIE AINapaThl. BUYM
npoyeccnl 2) KoHcTpykimu OCHOBHBIX (GHIIBTPOB ((pHIbTp-

npecchl, bapabaHHbBIC, pYKaBHBIC U JIP. ).

3) KoHcTpykuuu OCHOBHBIX (UIBTPYIOIIMX U

OTCTOMHBIX LIEHTPUDYT.
Tema 1.4. PaccMoTpeTh KOHCTPYKIIMH MEIIAJIOK. 1 Komnmok-
Ilepemewusanue BUYM
8 AHCUOKUX Cpeoax
Tema 2.3. PaccmoTpeTh Kitaccu@ukanuio, ycTpoicTBo u 2 Komnnok-
Tpybuamule neyu paboty TpyOUaThIX Teueit BUYM
Tema 3.1 I'mapoauHamMuyeckne pexxuMbl B KOJIOHHAX 1 Komnoxk-
OcHogvl meopuu (Haca/I04HBIX, MJICHOYHBIX, TAPETbYATHIX ). BUYM
macconepeoadu
Tema 3.2 PaccMotpeTs nporecc JUCTHILIAIUYT U 1 Komok-
Teopus nepeconku MEPErOHKU BUYM
Tema 4.1 PaccMoTpeTh OCHOBHBIE KaTaTMTUYECKHE 1 Komnok-
Ocnosbl 6edenus XUMHYECKHE MTPOLIECCHI BUYM
XUMUYECKUX NPOYeccos
Tema 4.2 PeaxmopHvie |PaccMOTpeTb OCHOBHBIE THUITBI XUMHUYECKHUX 1 Komok-
yempoticmea PEaKTOpoB BUYM




Tema nuCHUIUIMHBI IIepeyens BOIIpOCOB 11t Obwem, |(Dopma
CaMOCTOATENIHOT'O U3y4YEHUS aKas. KOHTPOJIA
yachl
Tema 5.1 Buowi PaccmotpeTs criocoObl m3MenpueHus, a Takke |1 Kosnoxk-
MexaHuyecKux npoyeccos |0CHOBHOE 000pyI0OBaHUE /ISl H3MEIbYCHUS U BUYM
KJIaCCU(PUKAITNH
Uroro: 10

5. O1ieHOYHBIC U METOJIMYECKHE MaTepHalbl couepkarcs B [Ipunoxkennn k paboueil mporpamme.




