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1. Ilepeyenn NJIaHMPYyeMbIX Pe3yJIbTATOB 00y4YeHUs M0 JUCIHUIIIHUHE, COOTHe-
CEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHN 0CBOEHUSI 00Pa30BaTe/bLHOI NPO-

rpaMMmbl.

B pesynbrate ocBoeHUs 00pa3oBaTeIbHON MPOrpaMMBbl IOJATOTOBKU CHEUAIUCTOB 00Y-
YAIOIMICS JOJDKEH OBJIAETh CIEAYIOIMMHU pe3yIbTaTaMu 00y4eHUs! 10 IUCIUILIMHE:

Koowi kxomne-

PesynbTaTel ocBoenus OOII

[lepeuens mIaHUPyEMBbIX pe3yJIbTa-

meHyuu (codepoicanue KomnemeHyuil) TOB O0Y4YEHHUS 1O AUCIUTIIIMHE
OIIK-2 CriocobHOCTBIO TPOHECCHOHATIBHO HC- 3HaTh:
10JIb30BaTh COBPEMEHHOE TEXHOJIOTH- | YCTPOMCTBO M IPHHLUI JEHCTBUSA
4eCKOE U aHAJIMTHYECKOe 000pyI0Ba- TUIIOBOTO O0OpYIOBaHMSA XHUMHUYE-
HUE, CIIOCOOHOCTHIO K TIPOBEICHUIO CKO MPOMBIIIJICHHOCTH
HAy4YHOT'O UCCJIEIOBAHUS U aHANU3Y MO- | YMeThb:
JTy4EHHBIX TPU €T0 MPOBEIACHUU Pe- paccuuThIBaTh MaTepuaibHble Oa-
3yJIbTaTOB JAHCHl COOTBETCTBYIOIIHMX IPOIEC-
COB
PacCUMTHIBATH OCHOBHBIE TTAPAMETPhI
OTJENbHBIX amlmnapaToB U TEXHOJIOTHU-
YECKOM CXEMBI B LIEJIOM
000CHOBATH BHIOOP TEXHOJIOTHH H
OCHOBHOTO 00OPYJOBaHHS IS Opra-
HU3allUU Ipolecca
I1K-3 CnocoOHOCThIO aHATM3UPOBATh TEXHO- 3HaTh:
JIOTUYECKUI MPOIIeCC, BBISIBISTH €r0 TUTIOBBIC TEXHOJIOTHYECKHUN CXEMBI
HEJOCTaTKU U pa3padaTbiBaTh MEPO- YMmerh:
MIPUATHUSA 110 €T0 COBEPIICHCTBOBAHUIO BBIOMPATB ONTHMAJBHBIC CXCMBI
OpraHM3alliyd Tpolecca € y4eToM
9HEPIO - pecypcocOepekeH s
[TK-10 CrocoOHOCTBIO CAMOCTOATENHEHO BbI- 3HaTh:
MOJIHSAThH UCCIICIOBAHMS C MCIIOJIb30Ba- | YCTPOMCTBO M KOHCTPYKIIMH ammapa-
HHMEM COBPEMEHHOM anmaparypsl ¥ Me- | TOB AJsl IPOBEAEHUs MPOLECCOB XH-
TOJIOB MCCJICJIOBAHUS B 00JIaCTH O0BEK- | MUYECKOM TEXHOJIOTUU
TOB MPOPECCUOHATBHON JEATETHHOCTH, Ymernb:
MPOBOJIMTH KOPPEKTHYIO 00paboTKy pe- | BHIOpaTh ammapatrypy ¢ y4€Tom eé
3yJIbTAaTOB M YCTAHABJIUBATh aJICKBAT- 3 PEKTUBHOCTU U CTOMMOCTH
HOCTb MOJIEJIEN
OK-7 CrocoOHOCTBIO K KOOTIEPAIMH C KOJIJIe- Ymersb:
ramu, paboTe B KOJUIEKTHBE CHnoTuTh KOJJIEKTUB, OPraHU30BaTh
KOJUICKTHB JUUISl BBITTOJIHCHUS 3a]1a-
HUW U pelIeHHs] TMOCTAaBIEHHBIX 3a-
a4
[1K-18 CriocoOHOCTBIO K TPOBEICHUIO aHAIHM3a 3HaTh:

TEeXHUYECKUX 3aJaHUN Ha MMPOEKTUPO-
BAaHUE U MPOEKTOB C yUYETOM CYIIE-
CTBYIOIIETO MEXKIYHAPOTHOTO W HAIU-

OHAJIBHOTO AACPHOTO 3aKOHOAATCIILCTBA

Cy1iecTBytoliee MeXIyHapOJIHOE H
HallMOHAJIBHOE SIIEPHOE 3aKOHOJa-
TEIHCTBO

YMern:
AHanM3upoOBaTh TEXHUYECKHUE 3aja-
HUS U yMEeTh CHOPMYIHUPOBATH LETH
" 3a4a4Y1 JJ1s1 BBIIIOJIHCHU ST HpOGKTOB




2. MecTO TUCHUILTHHBI B CTPYKTYpe 00pa3oBaTeibHON MPOrpamMMBbl.

JucnumumHa otHocuTCs K 6a3zoBoit vactu (b1.5.12) u u3yuaercst va 3 kypce B 5 u 6 ce-
MecTpax.

B MeToauveckoM TutaHe MUCIUIUIHMHA ONMUPACTCS Ha AJIEMEHTHI KOMIETSHIINH, ChOpMUpPO-
BaHHbBIC NIPU M3y4YeHUHU qucuuiuinH «Dusukay, «Matematukay, « HpopmaTukay, «Dusndeckas
XUMUSD.

[TonydyeHHbIe B mpoliecce U3ydeHHst AUCHUIUIMHBL «lIporeccel ¥ anmapaThl XUMHUYECKON
TEXHOJIOTUM» 3HAHUS, YMEHHS W HaBBIKM MOTYT OBITh HCIOJB30BaHBl B HAy4YHO-
UCCIIEIOBATEIHCKOW PadOTE CIICIUATUCTOB | IIPH BHIMIOJIHEHUH JUILIOMHOM PabOoTHI.

3. O0beM TUCHUILIHHBI.

Bcero,
aKaJeMHYECKHUX
. 4acoB
Bun yuebnol paboThl
Ounas ¢popma
oOyueHus

OO0mast TpyA0eMKOCTb 1M CHUILIHHbBI 12/ 432

(3a4eTHBIX SAMHMII aKaIEMUICCKIX YacOB)

KonrakTHasi pa6oTa ¢ nmpenojaBarejieM: 222
3aHSTHS JICKIIMOHHOTO THITA 72
3aHSTHUSI CEMUHAPCKOrO TUIA, B T.4. 126

CEMHUHApBI, IPAKTUUYECKHUE 3aHATHS 54

nabopaTopHbie pabOThI 72
KkypcoBoe npoektupoBanue (KP wm KIT) KII
KCP 24
JpyTHe BUIbl KOHTAKTHOM pabOTHI -

CamocrosiTesbHast padora 129

dopma Tekyuero koutpoJs (Kp, pedepar, PI'P, scce, konmokBuym) Kp (2)

®opma npome:xyTouHoii arrectamuu ( KIT, 3adet, sx3amen) KII,nk3amen (2),

3ayer (81)
4. Conep:xxanue QM CHUTIIAHBI
4.1. Pazaenbl AMCHUTIUIMHBI U BUBI 3aHSATUH.
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1. | l'uapomexaHrYecKue IPOIEeCChl 18 18 18 50 IIK-3,
OK-7
2 IIK-3,
TemoBble mpoliecchl. BeimapuBanue 18 18 18 29 IK-10,
IIK-18,
OK-7
3 MaccooOMeHHBIE TPOIIECCHI 36 18 36 50 OIIK-2,
IIK-3,
IIK-10.
IIK-18,
OK-7
4.2. 3aHATHSA JJeKIIMOHHOT0 THIIA
Ne
HaumenoBanue TeMbl O0OpemMm, |MHHOBalMOHHAS
paszena Jauc-
U KPaTKOE COJICPIKaHUE 3aHSATHUS aKaJ. 4achl dbopma
LUIIAHBI

1 3aKOHBI COXpPaHEHHU: MACChl, DHEPTHMHU U KOJIUYeE- 4 Cnaiin-
CTBa JIBIKEHUSA pe3CHTAIHS
BanaHcel MacChl, TEIIOTHI M KOJIMYECTBA JBIKE-

HUs. SIBIICHMS IepeHoca MacChl, KOJIMYECTBA JIBU-
JKEHUS U SHEPTHH KaK OCHOBA (PU3HKO-
XUMHUYECKOT0 MEXaHHU3Ma MPOIECCOB XUMHUUIECKOM
TEXHOJIOTHH.

1 MoenupoBaHue XUMUKO-TEXHOJOTHYECKUX 4 Cnaiin-
IIPOIIECCOB. pe3CHTAIHS
OO01ue CBeACHUS 0 MOJICTUPOBAHUH. 3HAUCHUE
MOJICTTUPOBAHUS TIPU UCCIICIOBAHUH U
MPOEKTUPOBAHUH XUMHKO-TEXHOJOTHYECKHIX
MPOIIECCOB.

1 O011e BOIPOCH! NPUKIAAHON TMAPABINKA B 6 Crnaiin-
XMMHUYECKOH ammaparype. pe3eHTaIHs
OcHOBHOE ypaBHEHHE THIPOCTATHKU. YpaBHEHHE
bepnymnmu. ['mapaBnudyeckoe COMPOTHBICHUE TPY-

OOIMPOBOIOB U aIIapaToB.

1 Pasz[eneHHe KHUIAKHUX U I'a30BbIX HCOAHOPOAHBIX CUCTEM. 6 Cﬂaﬁﬂ-
Knaccnq)mxaum N OCHOBHBIC XapaKTCPUCTHKHU pe3CHTalus
HEOJTHOPOAHBIX cucteM. OCHOBHBIE CITOCOOBI
pa3zieNieHrs HEOTHOPOAHBIX CUCTEM U UX
SKOJIOTHYECKOE 3HAUCHUE.

2 3HaucHHWE MPOIECCOB TEIUIOOOMEHA B XHMHYE- 6 Cnaiin-
CKOH IIPOMBIIIIEHHOCTH. BUAEI IEpeHoCca TEILIOTHL, TIpe3eHTAIHS

UX XapakTepucThka. OCHOBBI TEIJIONEPEIAUH.
HuddepenunansHoe ypaBHEHHE TEILIO-
IIPOBOJHOCTH B HEMOJABUKHOU cpene. 11o-
no0ue mporeccos Terioornadn. Kpurepu-
aJIbHOE YpaBHEHUE TEIJIOOTAAYH.




No
paszena awc-
LUIUIUHBI

HauMmenoBanue TeMEbl
U KPaTKOE COACpKaHUE 3aHATHUS

O0OneM,
aKaJl. 4achl

MHaHoBanmonnas
dbopma

2

Temonepenaya.

VYpaBHeHue temonepenauu. OrnpeneseHue cpen-
HEW IBIXKYWIEH Cuibl. MoaenupoBaHUE Ipolecca
TEIUIoNepelayy B TEIII00OMEHHOI anmaparype.
MeTtoapl MHTEHCH(UKALIMU TPOLIECCOB TEIIO0T/Ia-
Yu.

4

Crnaiin-
pe3eHTarHs

Mertoanl pacueTa TEIIOOOMEHHOM arIaparypbl

Crnaiin-
Ipe3eHTaIus

BelnapuBanue.

OOmue cBeneHus o mpolecce BblmapuBaHus. Me-
TOJIbl NPOBEJCHUS BblapuBaHUs. OJIHOKOPITYCHbIE
¥ MHOTOKOPITYCHBIE BBITTAPHBIC YCTAaHOBKH.
Knaccugukaius u KOHCTPYKIIUU OCHOBHBIX THIIOB
BBINTAPHBIX allapaToB

Cnanna-
MPE3CHTALIUS

OCHOBBI Maccolepes1adyn B CUCTEMAax CO CBOOOIHOM
rpaHuiei pasgena ¢das: ra3 (map - KHMIKOCTb,
KHJIKOCTb - )KUJIKOCTB).

3akoHbl (ha30BOro paBHoBecus. Hanpasnenue
MPOTEKaHUS MAaCCOOOMEHHBIX TPOIIECCOB.
MonexymsipHasi © KOHBEKTUBHAs TUDDy3HsL.
OcHOBHOE ypaBHEHHE MacoOoNepe1auH.
MarepuanbHblil OanaHc U ypaBHEHHE JIMHUN
pabounx KoHIeHTpauuii. J[Bmxyimas cuia
MaccOOOMEHHBIX TTPOIIECCOB

Crnaiin-
Ipe3eHTaIHs

KonBeknus u MaccooTiaya

[Tpodwiib KOHLIEHTpaLHi B TYpOyJIEHTHOM MOTOKE.
I'unponuHamuueckuil U 1M Py3MOHHBIHN orpa-
Hu4HbIe cron. [ToHsTre 0 TypOynenTHOM nuddy-
3un. TeopeTuyecknue MoJIeIM IepeHoca MacChl.
VYpaBHenue Maccootnauu. JuddepenimansHoe
ypaBHEHHE KOHBEKTUBHOU nuddy3un. Kpurepu-
aJIbHOE YpaBHEHUE MAacCOOTIAuH,

Crnaiin-
Npe3eHTaINs

OCHOBBI MacCOOOMEHHBIX

anmnaparos.

Omnpenenenue pabodeid BBICOTHI MacCOOOMEHHBIX
anmaparoB C HEMPEPHIBHBIM KOHTAKTOM (ha3 (Haca-
JIOYHBIC, TUICHOYHBIE).

Omnpenenenue paboudell BHICOTHI alllapaToB CO CTY-
MEHYATHIM KOHTAKTOM (a3 (TapenbuaThiX).

pacdycTa BBICOTEI

Crnaiin-
IPE3CHTAINS




No
paszena awc-
LUIUIUHBI

HauMmenoBanue TeMEbl
U KPaTKOE COACpKaHUE 3aHATHUS

O0OneM,
aKaJl. 4achl

MHaHoBanmonnas
dbopma

3

AbcopOrus.
PaBHoBecue npu abcopOuuu. 3akon I'enpu.

MarepuanpHbiii 6ananc abcopounu. YpaBHeHue
JUHUW pabovYuX KOHIICHTpaluii. MUHUMAaIbHBIN 1
ONTUMAJIBHBIN yJIeTbHBIE PACX0/IbI a0COPOCHTA.
Koncrpykuuu abcopbepos.

4

Crnaiin-
Ipe3eHTalus

Juctnnsanus U pekTudukanus.

O6mue cBeaeHus o mpoiecce U 00JIacTu ero
IIPAaKTUYECKOro NpuMeHeHus. PaBHoBecue B
CUCTEME Tap - KUIKOCTb.

Pextudukamus. [Ipunnun pexktudukarmuun. CxeMbl
YCTAaHOBOK IEPUOJAMYECKOM M HEIPEPBIBHOM pEK-
tudukanuu. MarepuanbHblii 0ajaHC HEMPEPHIBHON
peKTHUKAIMKA OMHAPHBIX CMecei. YpaBHEHUS
JUHUE pabouuX KOHUEHTpalUWi YKPEIUISomend u
UcYepIbIBaloOIIel YacTed peKTU(UKALNOHHON KO-
JIOHHBI. 3aBUCUMOCTb Pa3MepOB KOJOHHBI (BBICOTHI
U JMaMeTpa) M pacxoia TEIUIOThl OT BEIUMYMHBI
¢dnermoBoro umncia. COBMECTHBIH TEIMJIOMAaCCOIIe-
PEHOC MPH pEKTUPHUKAITNN

Crnaiin-
Ipe3eHTaIus

OKCTpaKIHUs.
OO01ue cBeICHHS O MPOIECCe M 00JIACTH €ro IpaK-

TUYECKOTO TpuMeHeHus. Kimaccudpukanuss u KoH-
CTPYKLUHU DKCTPAKIIMOHHBIX alapaTosB.

Crnaiin-
Ipe3eHTaIus

AncopOrniusi.
OOmue cBemeHuss O TMpolecce U O0JacTH €ro

IPUMEHEHHUS. OcHoBHBIE IPOMBIIIJICHHbIE
aJcopOeHThl, HUX  CTPYKTypa U  CBOWCTBa.
PaBHOBecue npu azcopOuuu. N3orepmel
azcopbimu. MarepuanbHblii  0amaHC afCcopOIUH.
Kunerunka mporecca.

Crnaiin-
Npe3eHTaINs

Cymika.

OO6mue cBeneHus o mporecce U 00JIacTu €ro mpak-
TUYECKOro IpuMeHeHMs. KOHBEKTHBHas CyllKa.
@®opmbl cBA3M BiIaru ¢ matepuanioM. (OCHOBHBIE
napaMeTpsl BIQXHOrO Bo3ayxa. JlmarpaMMmsl co-
CTOSIHMSI BJIQXKHOTO Bo3ayxa. Kunernueckue kpu-
Bble cymku. Konctpykuuu cymmiok. Knaccuduka-
nus. KonraktHas cymika. Cyiika HHQpaKpacHbIMH
aydamu (paauanuonHas). Cyllika TOKaMU BBICOKOM
YacTOTBHI.

Crnaiin-
pe3CHTAINS




4.3. 3aHsATHS CEMHMHAPCKOI0 THUIIA

4.3.1. CeMuHapsl, NpaKTUYeCKHUe 3aHATHUS.

Ne
paszena auc-
LIUIUIMHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHSATUS

O0nemM,
aKaj. 4achl

NunoBanuonHas
dbopma

1

TexHuuyeckas ruIpaBJInKa.

I'mapocratuka. Bsaskocts. YpaBHenue bepuyim.
[ToTepu naBieHust HA TPEHUE U MECTHBIE COIPO-
TUBJICHHUS. 3aTpaThl SHEPTUU HA TPAHCIIOPTUPOBKY
JKUJIKOCTEN U ra3oB.

10

Hacocsl, BEHTUIATODEL.
XapakTepucTiuka Hacoca, paboTa Hacoca Ha CETh.
Pabouas Touxa.

CamMocrosTenbpHas padoTa 110 0CHOBAM THAPABIH-
KU.

TermnooOMeH.
TemutoBoii 6ananc. Temonepenaya. Cpeauss pas-
HOCTh TeMiiepatyp. KoaddummenT remmonepenaym.

Termoo0MEeHHUKH.
Pacuer TemiooOMeHHHUKA.

Craiin-
pe3CHTAIIHS,
IpyIIoBasl JTUC-
KYCCHS

Brinapusanue.
BoinapuBanue. MarepuasbHblil U TEIJIOBOW OaaH-
CBI.

Craiin-
pe3CHTAIIHS,
IPYIIIOBast TUC-
KYCCHS

KonTpoarHas pa60Ta OO OCHOBaM TCIIONCpEAAYN
U BBIITApHUBaHNW .

MaccooOMeHHEBIE MPOIECCHI.

Maccootnaya u macconepenada. KoaddunneHTs
MacCcOoOT/Iauul W Maccorepenaud. JIBrwKymias cuia
mporecca.

AOGcopOrus.
MartepuanpHblii  Oananc. PacueT OCHOBHBIX Haca-

JOYHBIX KOJIOHH.

CaMmocrosTenbHas pabora 110 abcopOLuu.

PexTudukaius.
MartepuanbHblii M TEIJIOBOM OanaHChl peKTH(]UKa-
un. PacueT peKTU(UKAIIMOHHBIX KOJIOHH,

Cymika.

Huarpamma |-x. MatepuanbHblii U TEIUIOBOM Oa-
JIAHCHl CYIIMJIKHU. Pacder pasiauyHbIX BAapHUAaHTOB
KOHBEKTHBHBIX CYIIUJIOK

Craiin-
TIpe3eHTAIIHS,
TpyNIoBast JUc-
KyCCHSs




No
paszena awc-
LUIUIUHBI

HauMmenoBanue TeMEbl
U KPaTKOE COACpKaHUE 3aHATHUS

O0OneM,
aKaJl. 4achl

HNuuosammonnas

dopma

3

KonTposasHas paboTa 1o peKTU(UKALIMY U CYIIKE.

2

4.3.2. JlabopaTopHble 3aHATHSA.

Ne
paszena Jauc-
UIUIMHBI

HanmeHoBaHue TeMsl
U KpaTKO€ CO/IEp KaHUE 3aHATUS

O0OBeM,
aKaJl. 4achl

[Ipumeuanue

1

OmnpeeneHne peKUMOB TCUCHHUS.
DKCIEpUMEHTAJIBHOE OIPE/ICIICHUE PEKUMA Teue-
HUS JKUIKOCTH pacueT uuciia PeiiHonbca.

4

OnpeieeHre THAPABIMYECKUX COIIPOTHBICHHMI
TPyOOIIPOBOIOB.

DKcnepuMeHTaIbHOE onpeesieHne KoddduimeH-
TOB MECTHBIX COTPOTUBJICHUHN U KOAPPHUIIEHTA
TPCHHUSL.

W3ydeHne ruipaBIMKU B3BEIIICHHOI'O CIIOSL.
9KCHepI/IMCHTaJ'IbH06 OIIpCACIICHUC KpHTquCKOﬁ
CKOpPOCTH I'a3da U CKOPOCTHU YHOCA.

H3syyenne paborsl 0apabGaHHOrO BaKyyM-(QHILTPA
HENPEPLIBHOTO JICHCTBHS.

DKCHEepUMEHTAIBHOE OIPEICICHUE KOHCTAHT
(buILTPOBAHUS.

OnpenieneHye CKOPOCTH BUTAHMSI YACTHIL U KOA (-
(buIMeHTa CONPOTUBICHUS ITUKIOHA
DKCIEepUMEHTAIILHOE OIIPEEIIEHNE CKOPOCTH BU-
TaHUS pa3IMYHBIX YACTHUI] U 3aBUCUMOCTH KO3 (-
¢unueHTa CONpOTUBIEHUS LIUKJIOHA OT CKOPOCTH
rasa.

OmnpezeneHye XapakTepUCTUK LIEHTPOOEKHOTO
BCHTHUJIATOPA.

DKcIepUMEHTAIbHOE ONpe/IeNICeHHE XapaKTepUCTH-
KW BCHTUJIATOPA U XapaKTCPUCTHUKU CCTU, HAXOXK-
JeHne pabodel TOUKH.

H3yuenue mporecca TEMI00TIa4U B KOKYXOTPYO-
4aTOM TEIJIO0OMEHHUKE.

OKCIepUMEHTAJIBHOE OIIPEIETIEHUE 3aBUCUMOCTH
kpurepus Hyccenbra ot xpurepus PeliHonbaca s

BO3/yXa.

M3yyenue mporecca BbIIApUBAHUSA B ABYXKOPITYC-
HOH BaKyyYM-BBIIIAPDHON YCTAHOBKE.
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Ne
pasznena auc-
LUIUIUHBI

HaumenosaHnue TeMEI
U KPaTKOE COACpKaHUE 3aHATHUS

O0OneM,
aKaJl. 4achl

IIpumeyanue

2

Kommoksuym 1.

4

3

OnpenencHue KOS(bd)I/IHI/IeHTa mMacconepeaadu B

npoiecce abcopOoLuu.
DKcIepuMEHTaIbHOE OpeeicHie KodpHuImeHTa
Maccorepeayr B HacaJ0YHON KOJIOHHE.

MoaenupoBanue mporecca adbcopoimu Ha DBM.
HccnenoBanue BAMSHHS TapaMETPOB Ipoliecca ad-
COpOIIMH Ha TPOM3BOIUTEIBHOCTh YCTAHOBKH.

Hsydenne mpoirecca DCKTI/Id)I/IKaHI/II/I B Tapfcjib4da-

TOW KOJIOHHE.
DKclepUMEeHTaIIbHOE olpe/iesieHne (haermoBoro
yrcia U 3PPEKTUBHOCTH TaPEIIKH.

MoaenupoBaHue npouecca peKTU(hUKALIMY B Ta-
peabpYaATON KOJIOHHE.

HccnenoBanue BIMSHUS ITapaMETPOB MpoIiecca
peKTU(UKAIIMHA HA COCTABBI H PACXOJIBI IIPOJTYKTOB.

HcnplTanne YKCTpakIIMOHHON YCTAHOBKH.
DKCnepuMeHTaIbHOE OompeiesieHne Kodpduimenra
Macconepeaadyd B POTOPHO-AUCKOBOM IKCTPAKTO-

pe.

Nzyuenue mpoiiecca CyIky B BO3AYITHON IIUPKY-
JSLUOHHOMN CYIITUJIKE.

DKCNEepUMEHTAIBHOE OIPEIeIEHUE CKOPOCTH
CYILLIKH U KOHCTaHT CKOPOCTH CYILIKH.

HccnenoBanue npoiiecca CyIIky BO B3BEIIEHHOM
(Vi (ich

DKCrepuMEHTAILHOE OIPEJIETIeHUE YIETbHOTO
pacxojia BO3/lyXa U TeIjia B CYIIUJIKE C B3BELICH-
HBIM CJIOEM MaTepuasa.

Koamoksuym 2.

Hzyuenne paboTbl KOMIPECCHOHHON XOJIOIMIbHOM
YCTQHOBKH.

DKCHEepHUMEHTAIBHOE ONIPEIeTICHNE TapaMeTpoOB
paboThI XonoauiIbHON ycTaHOBKH. [TomHorO, M0-
JIE3HOTO U TEOPETUIECKOTO XOJIOAUIBHBIX KO-
(UIMEHTOB.
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4.4 CamocTosiTeJibHAsi padoTa 00y4aromuxcsi

pasneJJjga e IlepedyeHs BOIIPOCOB 11 Obnewm, dopMa KOH-
CaMOCTOSITEJILHOI'O U3yUYCHHUSI aKaJl. 4acsl TpoJs
UTUTAHBI
TpancnopTupoBKa >kuAKOCTEH U rasos. Hacocsl u VYeTHbII onpoc

1 BEHTWJIATOPBl U UX KOHCTPYKUMHU. BbicoTa Bcackl- 14 Nel
BaHUS M HarHETaHMUS.

1 Heonnopoansle cucteMsl. ['napomexannueckue 99 YcTHbIi onpoc
CIOCOOBI UX Pa3/IeICHusI. Nel
Tennoornaya mpu BBIHYXAEHHOM JABM)KEHHM Tell- .

VYcrHblii onpoc

2 nonocutens. IlpomonbHoe W momepeyHoe oOTeKa- 18 No2
Hue. TemooTaya npyu cBOOOHOM JIBUKE-HUU. B

5 Tennoornaua npu KOHAEHCALMM W TEIUIOOTAaya 15 YcTHbIi onpoc
IIPU KUIIEHUHU. No2
TexHonornyeckue cxemsl peKTU(UKaLuu cMeceil B

3 MIPOCTHIX U CJIOXKHBIX KOJOHHAX. CXeMBbI peKTU(hH- 36 YcTHbI onpoc
Kallu¥ C TEIJIOBBIM HacocoM. CrieruanbHble BU/IbI Ne3d
peKkTH(HKAINN.

Kpucrammuzanus. O6mue nonstus. O6macth npu- o
YCTHBIN onpoc

3 MeHeHus. Buapl kpucramumsanuu. AnnaparypHoe 24 No3

odopmiieHHE. -

4.4.1. Tembl KypCOBBIX IIPOEKTOB.

Tembl KypCOBBIX IPOEKTOB:

pacueT 1 BEIOOp BBHIIAPHOTO anmnapaTa;

pacyer JAMaMeTpa, BBICOTHI, THAPABIMYECKOIO CONPOTHUBIEHHS U TEIUIOBOro OajaHca
HACaJ0YHON PEKTU(DUKAITMOHHON KOJIOHHBI,

pacyer JAMaMeTpa, BBICOTHI, THAPABIMYECKOTO CONPOTHUBIEHHS U TEIUIOBOro OaaHca
TapenpyaTblX PEKTUPHUKAIUOHHBIX KOJOHH C Pa3jMUHBIMM TUIIAMHU TapeNIoOK: KOJMauKOBHIE,
CUTYAThle, CHUTYATO-KJIANaHHBIX, KJIAMMAaHHBIX, MPSIMOTOYHO-KJIAMAHHBIX,  JKAJIIO3UHHO-
KJIAITAHHBIX, PEIIETYAThIX, S-00pa3HbIX;

pacyeTr auameTrpa, BBICOTHI, THAPABINYECKOIO COMPOTHBIICHHUS PEKTH(PHUKAIMOHHBIX KOJOHH C
IIEPEMEHHOM HArpy3KOM 110 Mapy U KUJIKOCTH;

pacyer IuameTpa, BBICOTHI W TMJPABIMYECKOTO COMPOTUBICHHUS aOCOpPOEpOB C HACaaKOW U
TapesKaMu;

pacder JAuaMmeTpa, BBICOTHI, THAPABIMYECKOrO0 COMNPOTHBICHHUS U TEIJIOBOro OanaHca
Hen3oTepMuyeckoro adbcopoepa.

5. IlepeyeHb y4eOHO-METOAMYECKOI0 o0ecneyeHHs ISl CAMOCTOSITE/IbHOM pa-
00ThI 00yYAOIIUXCH 110 AMCIHUTLIHHE.

Metoanueckue ykazaHus sl 00yJaroIIuXcs M0 OpraHU3alluyd CaMOCTOSATEIIbHOM pabOThI
10 JTUCIMIUIMHE, BKIIOYas MEPEYCHb TEM CaMOCTOSATEIBHON paboThl, (OPMBI TEKYIIETO KOH-
TPOJIS IO TUCIUIUIMHE U TpeOOBaHMs K MX BBITOJIHEHUIO pa3MelIeHbl B AIEKTPOHHON HHOpMa-
1uoHHo-o0paszoBatensHo cpeae CITOI TU(TY) Ha caiite: http://media.technolog.edu.ru
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http://media.technolog.edu.ru/

6. ®oH/1 OLIEHOYHBIX CPEACTB /ISl MPOBEAEHNsI IPOMEKYTOYHOM aTTeCTAIUN

CBoeBpeMEHHOE BBHIMOJIHEHUE 00YUYaAIOIIMMCSl MEPOIIPHATUI TEKYILEro KOHTPOJIS TT03BO-
JSIeT MPEBBICUTH (JOCTUTHYTh) MOPOTOBBI YPOBEHB («yIOBJIETBOPUTEIBHO») OCBOCHMS Mpeny-
CMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynpTaThl AMCHUIUIMHBI CYUTAIOTCSA JTOCTUTHYTBIMH, €CIIH JJIs BCEX 3JIEMEHTOB KOMIIe-
TEHUUH NPEBBIIIEH (JOCTUTHYT) IOPOrOBbIIl YPOBEHb OCBOCHMSI KOMIIETEHIIMU HA JAHHOM JTalle.
[TpomesxyTouHas aTTecTalys Mo JUCLUIUIMHE IPOBOJUTCA B (JOpME 3aueTa U IK3aMeHa B ISTOM
U IIECTOM CEMECTPax M 3K3aMe€Ha M KypCOBOI'O IIPOEKTa B IIECTOM CEMECTPE.

K npomexkyTouHON aTTecTaluu JOMyCKArTCs CTYACHTHI, BBIIIOJHUBIINE BCe (POPMBI TeE-
KYIIET0 KOHTPOJIS.

3auer npeaycMaTpUBaOT BEIOOPOUYHYIO POBEPKY OCBOEHUS NMPEAYCMOTPEHHBIX 3JIEMEH-
TOB KOMIIETEHLIMH U KOMIUIEKTYIOTCS BOIIPOCaMU (3aaHUSAMM)CIIEIYIOIIET0 BUIa: BOIPOC (71
MIPOBEPKHU 3HAHWMA U YMEHUN).

IIpu cnaue 3auera, CTYAEHT MOJIYyYaeT JiBa BOIIPOCA U3 MIEPEUHS BOIIPOCOB, BPEMsI IO O-
TOBKH CTYJICHTa K YCTHOMY OTBeTY - 10 30 MuH.

DK3aMeH NpeaycMaTpUBalOT MIPOBEPKY OCBOEHUS MPEAYCMOTPEHHBIX 3JIEMEHTOB KOMIIE-
TEHIMHA U KOMIUIEKTYIOTCS BONPOCAMH (3alaHUsIMHU) BYX BUOB: TEOPETHUECKUI Bompoc (s
IIPOBEPKHU 3HAHUMN) U KOMIUJIEKCHAs 3a7a4a (JJIsl IPOBEPKU YMEHUHN U HABBIKOB).

IIpu cnaue sk3aMeHa, CTYAEHT IoJy4yaeT OMJIET, COCTOSAIIMM M3 JBYX BOIPOCOB U3 Iie-
peYHs BOIPOCOB M 33J1a4y, BpeMsl IOJrOTOBKU CTY/I€HTa K YCTHOMY OTBETY - 710 30 MUH, Bpems
peeHus 3agauu 10 50 MuH.

[Ipumep BapuaHTa HK3aMEHALIMOHHOIO OMIIeTa!

®denepanbHOE TOCYIAPCTBEHHOE OI0/KETHOE YUPEKIEHNE BhICIIEro oOpa3oBanus «CaHKT-
[TeTepOyprckuii rocy1apCTBEHHBIN TEXHOIOTUYECKUI HHCTUTYT
(TEXHUYECKUI YHUBEPCUTET)»
18.05.02 Xummuueckasi TEXHOJIOTHsI MAaTEPHUAJIOB COBPEMEHHON SHEPTETHKH
DakynpTeT MEXaHUYEeCKUN
Kadenpa mporieccos u annapaToB
Kypc 3
Cemectp 5
Jucuunmnza «lIpoueccsl u anmaparbl XUMAYECKON TEXHOJIOTUID)

DK3aMeHanMOHHbINA OmiteT Ne 1

1. {uddepennnanbHoe ypaBHeHHEe PABHOBECHS KUAKOCTH Jitjiepa. OCHOBHOe ypaB-
HeHHMe THAPOCTATUKH.

2. HeogHopoaHble cUCTEMbI M THAPOMEXaHHYECKHE METOAbI UX pa3/iesIeHusl.
3. 3agaua

3aBemyromuii kadenpoi,
1-p T€XH. HayK, nmpodeccop O.M. ®nucrox

(moamuck, 1ata)

KypcoBoil npoekT mpenycMaTpiuBaeT BRIOOPOUHYIO MTPOBEPKY OCBOEHUS MPETyCMOTPEH-
HBIX JIEMEHTOB KOMIIETEHLIMH U COCTOUT M3: MOSCHUTEIHHON 3allMCKH, COEpIKallel BHIOOp U
pacueT 00opyaoBaHUs (JEMOHCTPUPYET 3HAHUS, YMEHUS U HaBbIKHM), rpaduyeckoil yactu (yme-
HUS M HaBBIKM), 3aIUTHI CTYIEHTOM CBOET'0 MPOEKTa (JUIsl MPOBEPKH 3HAHUN U YMEHUH).
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7. IlepeyeHb OCHOBHOM U IONOJTHUTEJILHOM Y4eOHO JUTEepPaTypbl, HEOOXOIHU-
MOM JJIA OCBOCHUSA JUCIHHUIIJINHBI

a) OCHOBHAs JIMTepaTrypa:

1. ®ponos, B.®. Jleknuu no kypcey «lIpoieccel u anmnapaTbl XUMAYECKON TEXHOJIOTHN»:
yaeOHoe nocodue s By30B / B.®. ®pono. — 2-e uzn. — CI16.: Xumuznar, 2008. — 608 c.

2. Pomankos, [1.I'. MeToapl pacuera NpoueccoB U anmnapaToB XUMUYECKOW TEXHOJIOTHHU
(mpumeps! 1 3a71aun): ydeOHoe nocooue aiis By3oB / [1.I. Pomankos, B.®. ®posos, O.M.
®ucrok. — CII0.: Xumuzgart, 2010. — 544 c.

3. [Iporecchyl u anmapaThl XAMUYECKOW TEXHOJOTUH. JIabopaTopHBIA MPAaKTHKYyM: ydeOHOe
nocobue / O.M. ®mucrok [u ap.]. — CII6.: CII6I'TU(TY), 2010.- 142 c.

4. OCHOBHBIE ITPOLIECCHI U alNapaThl XUMUYECKON TEXHOJIOTUU: TOCOOHE M0 MPOEKTUPOBAHUIO /
C.I'. bopucoB [u ap.]; mox pexaknueii F0.W. JIpitHepckoro. — 4-e u3n.— M.: Anbsac, 2008.—
496 c.

0) 1OMOJIHUTE/IbLHAS JINTEpaTypa:

1. MonenupoBaHue TEXHOJIOTUYECKUX MPOLIECCOB: KOMIbIOTEPHBIH MpakTukyMm / O.M. dnuciok
[u ap.]. —CII6.: CIIGI' TU(TY), 2007. — 46 c.

2. bannbix, O.I1. Pacuet Tenao0OMeHHBIX anmnapaTroB: METOJ. YKa3aHHsI K KypCOBOMY
npoektupoBanuto/ O. I1. bannsix, E.W. bopucosa, O.B. Mypatos. — CII6.: CIIGI TU(TY),
2014.— 56 c. (Ob)

3. bannsix, O.I1. Pacyet TpyOUaThix TEIIOOOMEHHUKOB: METO/I. YKa3aHHS K KypCOBOMY
npoektupoBanuto/ O. I1. banuwix, E.W. bopucosa. — CII6.: CIIGI' TU(TVY), 2015.— 55 c. (3b)

B) BCIIOMoOTraTeJIbHasl JIUTepaTypa:

1. Kacarkun, A.I'. OCHOBHBIE IPOLIECCH U AIMAPATHl XUMUYECKON TEXHOJIOTUU: YICOHUK ISt
By30B / A.T'. Kacatkun. — 12-e uzn.— M.: Anbsnc, 2005. -750 c.

2. O6wmuii Kypc MpoLEcCOB U alapaToB XMMUYECKOI TEXHOJIOruu: yueOHuK Jiist By30B / B.I'.
Aiamrerin  [u ap.]; mox pen. B.I'. AlinHmredina. — M.: YHuBepcurterckas kaura; Jloroc;
®u3matkuura, 2006.— Ku.1 — 912 ¢. Ku.2 — 872 c.

3. Bomwkunckuii, AWM. Pektudukanuonsbie Hacago4uHble KOJIOHHBL: yueOHOoe ocooue / A.U.
Bomxunckuii, B.A. Koncrantunos. — CII6.: CII6I' TU(TVY), 2003. — 30 c.

4. Bomxunckuii, A.W.. Pektudukanus. CripaBouHble JaHHbIE IO PABHOBECHIO NMAP-KUIKOCTb:
METO/1. YKa3aHus K KypcoBoMy npoektupoBanuio / A.W. Bomxunckuii, B.A. KonctantnHoB. —
CIIG.: CIIGI' TU(TY), 2003. — 23 c.

5. Bomwkunckuii, AWM. Pektudukanuonsas ycraHOBKa NEPUOANUECKOT0O AEHCTBUS: yueOHOe
nocobue / A.W. Bomkunckuii, B.A. Koucrantunos. — CII6.: CIIOI' TU(TVY), 2003. — 47 c.

6. Bomokunckuii, AWM. Pektuduxanus. KonoHnHble anmnaparsl ¢ CHTYaTBIMU TapenkaMu: ydeOHoe
nocobue / A.W. Bomkunckuii, A.B.Mapkos. — CII6.: CIIOI' TU(TVY), 2009.— 68 c.

7. Bomxuncknii, A.W. Pextudukarms. KononHble anmapartsl ¢ )KaIFO3UHHO-KIIATaHHBIMU
Tapenkamu: yaeonoe nocooue / A.W. Bomkurckuii, A.B.Mapkos. — CII6.: CIIOI' TU(TY),
2012—37 c.

8. Bomxunckuit, A.W. Pextuduxanus. KojgoHnHble anmapathl ¢ CUTYaTO-KIaaHHBIMU
Tapenkamu: yaeonoe nmocooue / A.W. Bomkunackuii, A.B.Mapkos. — CII6.: CIIOI' TU(TY),
2009.— 32 c.

9. Myparos, O.B. Pacuer BakyyM-BbIapHO#l ycTaHOBKU: yueOHoe nocobue / O.B. Myparos,
E.N. bopucosa. — CII6.: CIT6I' TU(TY), 2003. — 13 c.
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8. [lepeyeHn pecypcoB HH(GOPMALMOHHO-TEJIEKOMMYHHUKAIMOHHOMI ceTH
«HTEepHET», HEOOXOAMMBIX IJISI OCBOCHUS THCHMUILINHBI.

y4eOHBIi IJ1aH, PII A u y4eOHO-METOTUIECKIe MaTepuabl:
http://media.technolog.edu.ru

AJIEKTPOHHO-OUOJIMOTEYHBIC CUCTEMBI:

«DNEeKTPOHHBIN YnTaIbHbIHN 3a1 — bubnmmoTex» https://technolog.bibliotech.ru/;

«JIaub» https://e.lanbook.com/books/.

9. MeToauuyecKue YKa3aHus Jsd oﬁyqammnxcﬂ 10 OCBOCHHIO JUCHMIIJIMHBI.

Bce Buapl 3anatuii no gucuuniuuHe «lIponeccs! U anmapaTsl XUMUYECKON TEXHOJIOTUN
IPOBOJISITCS B COOTBETCTBUU € TpeboBanusimu cienyromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbix 3ansTHii. JIJabopatopHbie 3aHATHS.
OO6mue TpeGoBaHMs K OPraHu3aluy U MPOBEACHHUIO.

CTII CII6I'THU 040-02. KC YKB. Bunbl yueonsix 3ansatuil. Jleknus. O6mue tpeGoBa-
HUS;

CTO CII6I'TU 018-2014. KC YK/IB. Bunbl yuebnbix 3anstuil. CeMUHApBI U MTPaKTHYe-
ckue 3ausATus. OOume TpedoBaHus K OPraHU3aIliy U TPOBEICHHUIO.

CTII CIIGI'TH 048-2009. KC YKB/. Bunbl yueOubix 3anaruii. CamocrosiTeNnbHas Iuia-
HUpyeMas pabota ctyaeHToB. O0mme TpeOOBaHus K OpraHU3alyy | IPOBEACHUIO.

[InanupoBanue BpeMeHHU, HEOOXOAMMOIO Ha W3YyYeHHE MAAHHOW AMCLMILUIUHBI, JIy4Ile
BCEro OCYILECTBIISITH HAa BECh CEMECTP, IPElycMaTpuBas IPU 3TOM PETYISpHOE MOBTOPEHUE
MPONICHHOTO MaTepuaa.

OCHOBHBIMU YCIIOBUSIMH TIPaBUJILHOM OpraHU3alMKi y4eOHOTO Ipoliecca AJisi CTYACHTOB
SBIISETCS:

TUTAHOBOCTH B OpPraHU3aluy Y4eOHOH pabOThI;

Cepbe3HOE OTHOIICHUE K U3YUYCHUIO MaTepHana;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHsATHS CTYAEHT AOMKEH MPUXOJUTh, UMesl 06arak 3HAaHUW U BOIIPOCOB MO yXKE U3Y-
YEHHOMY MaTepuany.

10. Mepeyenb MHPOPMAMOHHBIX TEXHOJIOTHii, HCMOJIb3yeMbIX IIPH OCYLIECTBJIEHHH
00pa30BaTeIbHOTO MPOIeCcca Mo THCIUTIIHHE.

10.1. UndopManoHHbIe TEXHOJIOTHH.

B yyeOHOM mporiecce 1Mo JaHHOM JUCHUIUIMHE MPEeTyCMOTPEHO MCIOJIb30BaHUE
MH(OPMALIMOHHBIX TEXHOJIOTH:

YTEHUE JIEKIUHN C UCIIOJIB30BAHUEM CIal-IIPEe3CHTALUN;

B3aMMOJIEIICTBHE ¢ 00Y4aIOIIUMHUCS TOCPEACTBOM IEKTPOHHON MOYTHI.

10.2. IIporpammHoe obecnieyeHue.
Microsoft Office 2013 sp1 (Microsoft Word, Microsoft Excel);
Mathcad 14;
Autodesk AutoCAD 2015.

10.3. UndopManuoHHbIe CIPABOYHbIE CHCTEMBI.
CnpaBouHno-nionckoBas cuctema «Koncynprant-Ilmoc»
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

11. MaTepuanbHO-TeXHHMYECKas 0a3a, He00OX0AUMAas ISl OCYIIeCTBJIEHUsA 00-
pa3oBaTeJbHOIO0 NMpolecca Mo AUCUUIIHHE.

Jlyist mpoBeieHUs ISKIIMOHHBIX U MIPAKTHYECKUX 3aHATUN UCMOJB3YIOTCS YIeOHBIC ayUTO-
pHUH, YKOMITJIEKTOBaHHbBIE CIIEIUATN3UPOBAHHON MEOENbl0 U TEXHUUYECKUMHU CPeJICTBAaMH 00yue-
HUS, CITY)KAIIUMH JIJIs IPEACTAaBICHUST Y4eOHOH HHPOpMAITK OOJILIION ayIUTOPHH.

Jns npoBeneHus J1abOpaTOPHBIX 3aHATUH U KYpCOBOTO MPOEKTUPOBAHUS HCIIONb3YETCs
KOMITBIOTEPHBIN KJacc, 000OpYyIOBAaHHBIA MEPCOHATBHBIMU KOMIBIOTEPAMHU, O0HEINHEHHBIMHA B
ceTh, u 14 1abopaTOpHBIX YCTAaHOBOK.

[TomemeHust AJisi CaMOCTOSITEIBHON pPa0OTHI OO0YYarONIMXCS OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXHOCTHIO MOJKIIOUEHUs K ceTu «HTepHeT» M obecrneueHbl JOCTYIIOM B
AIIEKTPOHHYIO WH(OpMaMOHHO-00pa3oBaTensuyo cpexy CITIOI TU(TY).

[TomereHust A XpaHeHUs! U MPOPUIAKTHUECKOTO OOCITyKHBaHUs y4eOHOTro o0opyioBa-
HUS OCHAICHBI CIICIIHATU3UPOBAHHON MEOEThIO0 M TEXHUYECKIUMHU CPEJICTBAMHU.

12. OcoO6eHHOCTH OCBOEHHUSA TUCHUILIMHBI HHBAJIUIAMHY U JIMIAMH C OTPaAHHU-
YeHHBIMHM BO3MOKHOCTSIMH 310POBbSI.

Jisi MHBaNMAOB W JIMIl C OrPAaHUYCHHBIMU BO3MOXHOCTSIMHU y4€OHBIE IPOIIECC
ocyuiecTBisieTcs: B coorBercTBuu ¢ [lonoxkeHnem 00 opraHu3zanuy yd4eOHOro mporecca it
00y4YeHUs1 MHBAJIUAOB W JIMIl C OTPAaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
yYTBEpKIeHHBIM pekTopoMm 28.08.2014r.
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MpunoxeHne Ne 1
K paboueili mporpaMme JTUCIUILTHHBI

®oHA, OLIEHOYHLIX CpeacTB

AJIA IPOBEACHUS l'lpOMe)KyTO'lHOﬁ aTTeCTallii 110
AUCHHUIIJINHE «Hpoueccm H anmnapartbl XUMHYECKOI TEXHOJOI HI

1. IlepeyeHb KOMIETEHIIHIi U 3TANIOB UX ()OPMHUPOBAHUS.

Komnerenuuu

dran popmupo-

Nuaexc dopmyaupoBkal
a pMyMp BaHUA?

OIIK-2 | CriocoOHOCTRIO IPO(ECCHOHATBHO MCIIOIB30BaTh COBPEMEHHOE | POMEXKYTOYHBIN
TEXHOJIOTUYECKOE U aHAJTUTUYECKOe 000pYA0BaHUE, CLIOCOOHO-
CTBIO K IIPOBEJICHUIO HAYYHOT'O UCCIIEJOBAHUS U aHAINU3Y I10JIY-
YEHHBIX IPU €r0 IPOBEIEHUH PE3YyIbTaTOB

[1K-3 CrocoOHOCTHIO aHATM3UPOBATH TEXHOJIOTMUECKUN TIPOIIECC, MIPOMEKYTOUHBIN
BBISIBIIATH €70 HEJIOCTATKH U pa3padaThiBaTh MEPOIIPUSATHUS 110
€ro COBEPIIICHCTBOBAHUIO

[1K-10 CrocoOHOCTBIO CaMOCTOATEIHHO BHITIOIHATH UCCIIET0BAHUS C IPOMEKYTOUYHBIN
HCIOJIb30BAaHUEM COBPEMEHHOM anmnaparypbl U METOJI0B Hcclie-
JIOBaHUS B 00JIaCTH 0OBEKTOB MPOo(ecCHOHANBHOMN e TeNbHO-
CTH, IPOBOJUTH KOPPEKTHYIO 00pabOTKY pe3yJIbTaTOB U yCTa-
HaBJIMBaTh a/ICKBATHOCTh MOJIeIIEN

OK-7 CriocoOHOCTBIO K KOOIIEPALMH C KOJIJIEraMH, padoTe B KOJUIEK- | TPOMEXYTOUHBIN
TUBE
[1K-18 CriocoOHOCTBIO K ITPOBEACHUIO aHATIN3a TEXHUYECKHX 33JaHUN | TPOMEXYTOUHBIN

Ha NPOCKTUPOBAHUC U MPOCKTOB C YUCTOM CYIICCTBYIOLICTO
MCKAYHAPOAHOT'O U HAITMOHAJIBHOT'O AACPHOI'O 3aKOHOAATCJIb-
CTBa

! skupHBIM WPUQTOM BbIJIEJEHA TA YACTh KOMIIETEHIMH, KOTOPas (OPMHUPYETCS B X0/ U3yUECHHUs JaHHOM JAUCLIU-
TUTHHBI (€CTIM KOMIIETEHITNS OCBAWBACTCS MTOTHOCTHIO, TO (hParMEeHTHI HE BBIACIISIIOTCS.

2 3tan pOpPMUPOBAHUS KOMIIETEHIIMU BbIOUpaeTcs 1o 1.2 PTIJI u yue6HOMY MmiiaHy (HadanbHbIN — €ClIM HET Mpe-
MIECTBYONTUX AUCIUIUINH, HTOTOBBIM — €CIIM HET HMOCIEAYIONINX AUCIUIUINH (MIIX KOMITIETeHIUS He popMupyeTcs B
xoze npaktuku Wi 'A), npoMeXyTouHbIi - Bce Ipyrue.)
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2. lloka3zaTenu M KpUTEpPUHU OLEHNBAHUSI KOMIIETEHIMI HA Pa3IMYHBbIX ITANax UX
(opMHUpOBaHUsL, IIKAJIA OLEHUBAHUS.

Iloka3arenu orieHKHU
pe3yIbTaTOB OCBOE-
HUA JUCIHIUITIINHBI

[1nanupyemble pe3ynbTaThl

Kpurepuit
OLICHUBAaHM

Kowmmne-
TEHINU

OcBoeHue paszjena
Ne 1

3HAaeT TEOPETHYECCKUE OCHOBBI TEX-
HOJIOTMYECKUX TIPOLIECCOB, XHUMHU-
KO-TEXHOJIOTUYECKHE IPOLECCHl H
X anmaparypHoe odopmieHue,
OCHOBHbIE  (PU3HKO-XUMHUYECKHE
mapaMeTpbl, BIUAOIMUC HA MMPOU3-
BOJIUTEIILHOCTh YCTAHOBOK.

YMmeer pacCuUuThiBaTb OCHOBHBIC
napaMeTpbl OTIEIbHBIX aIllapaTos,
000CHOBaTh BHIOOpP TEXHOJOTMU H
OCHOBHOT'O O0OpYIOBaHUs AJIsI Op-
raHW3alHK IIpoLecca.

Briageer HaBblkaMu aHaiM3a Bapu-
AQHTOB CXEM TMPOBEICHHUS TPOIIeC-
COB.

OcBoenue pasnena
No2

3HaeT TEOPETUYECKHE OCHOBBI TEX-
HOJIOTUYECKUX TPOILIECCOB, XUMHU-
KO-T€XHOJIOTUUECKHE TMPOIIECCHl U
X ammapatypHoe odopmiieHue,
OCHOBHBIE (U3HKO-XMMUYCCKHE
napaMmeTphl, BIUSIONIME Ha Kaue-
CTBO TPOAYKIMA U TPOU3BOIU-
TEIbHOCTh YCTAHOBOK.

YMeer paccuuThIBaTh TEILJIOBBIC
OaaHChl COOTBETCTBYIOIIMX TIPO-
1IECCOB, PACCUUTHIBATH OCHOBHBIE
napaMeTpsl OTAENBHBIX alapaToB.

[TpaBusIbHBIE OTBETHI HA
Bonpockl Ne 1-36 k
9K3aMeHy B 5-0M ce-

MECTpE.

[1K-3,
[1K-10,
[1K-18,

OK-7
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ITokazaTtenu onieHKu
pe3yiabTaTOB OCBOE-
HUS JUCLUILIHHGI

[Inanupyemslie pe3ysbTaThl

Kpurepuit
OLICHUBaHUA

Komme-
TCHIIUA

OcBoenue paznena
No3

3HaeT TEOPETUUECKUE OCHOBBI TEX-
HOJIOTHYECKUX MPOLECCOB, XHMH-
KO-TEXHOJIOTUYECKUE IPOLECCHl U
UX anmaparypHoe odopmieHue,
OCHOBHBIE (U3NKO-XUMHYECKHE
napaMeTpsl, BIMSIOIIME Ha Kade-
CTBO IpPOAYKIUH U IPOU3BOIU-
TEJIBHOCTh YCTAHOBOK.

YMeer paccyuThiBaTh MaTepUallb-
HBIE U TEIUIOBbIE OallaHChl COOTBET-
CTBYIOILIUX IPOLIECCOB, PACCUUTHI-
BaTh OCHOBHBIE IapaMeTpbl OT-
JEJIbHBIX aIllapaToB U TEXHOJOTU-
YEeCKOl CXeMbl B 1I€JI0M, OO0OCHO-
BaTh BHIOOP TEXHOJOTMU U OCHOB-
HOro 00OpYyJOBaHUs ISl OpraHu3a-
LUK Tpoliecca.

Brnaneer HaBblkaMu aHanM3a Bapu-
aHTOB CXEM IPOBEACHHUS IpoLec-
COB, HaBbIKAMM  HCIIOJIb30BAHUS
P PELIEHUU MTOCTABJICHHBIX 33]1a4
nporpamMMHbIX naketoB [1K.

[IpaBuiibHBIE OTBETHI HA
Bonpocsl Ne 1-34
AK3aMEHY B 6-0M ce-
MECTpeE.

OIIK-2,
I1K-3
[1K-10,
I1K-18

[lIxana ouennBanus coorserctyer CTO CIIOI TU(TY):

MMPOMCIKYTOUHAA aTTeCTallusd HNPOBOAUTCA B Q)opMe 3a4€Ta,

«GBadYTCHO», «HEC 3a4TCHO».
MMPOMCIKYTOUHAA aTTCCTAalHA IIPOBOAUTCH B (I)opMe OK3aM€Ha, IIKaJla OLCHHMBAHUA —

OaIbHAas.

pe3yjibTaT OLICHUBAHUA —

MPOMCIKYTOUHAA aTTCCTAlUA IPOBOJUTCA B (bopMe KYpPCOBOTI'O IMPOCKTA, IIKaJla OLICHNBA-

HUS — OaJIpHAad.

3. TunoBbIe KOHTPOJIbHBIC 3a1aHUS NJIS IPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTreCTranmuu.

3.1 Dk3ameH 5 — blii cemecTp.
Bonpocs! a5 ouenku chopMupoBaHHOCTH j1eMeHTOB kommnerennuu ITK-3, MK-10,

MK-18, OK-7:

1.  JuddepenunanbHoe ypaBHEHHE paBHOBECHs XHUAKOCTU Jinepa. OCHOBHOE ypaB-
HEHUE THIPOCTATHKH.

obrwn

Hasne-Croxkca).

o

CMBICII.

3aKOH BSI3KOT'O TPEHUS. BSI3KOCTh HBIOTOHOBCKUX M HEHBIOTOHOBCKHUX KUIKOCTEM.
Pexxumel Teuenust xuakocreid. Kpurepuii PeitHonbaca.

YpaBHEHHE HEPA3PHIBHOCTH MMOTOKA. Y PaBHEHUS Pacxo/ia.
HuddepennnansHoe ypaBHEHHE ABMKEHUS HBIOTOHOBCKOM KUAKOCTH (ypaBHEHUE

YpaBHeHue bepHyum 1 UACAIbHON U PEAIbHOM KUAKOCTH. Ero sHepreTuyeckuit

7. llpunoxenus ypasuenusi bepuysnu (TpyOka [Tuto-ITpanarns, MmepHas nuagdparma).
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9.

10.
11.

12.
13.
14.

15.
16.

17.

18.
19.

20.
21.
22.
23.

24,
25.
26.

217.

28.
29.

30.
31.
32.

33.
34.

35.
36.

Pacxox sHEprum Ha TPaHCIIOPTHPOBKY JKHAKOCTEH U Ta30B 1Mo TpyoOorpoBoaam. Pac-
YeT BEJIMUYMHBI TpeOyeMoil pa3HOCTH JABICHHH CO3aBa€MbIX HACOCOM WJIM BEHTHU-
JSATOPOM.

Teopust nogo6ust — 0CHOBA (PU3NYECKOTO MOAETHPOBaHUA. TeopeMbl TOJ00HS.
BeiBog kpuTepueB ruapouHaMuyeckoro noaoous. Ux ¢uznyeckuii cMbICI.
['mapaBiarueckoe COMPOTHBIIEHUE TPEHUS B TPYOOIPOBOJIE MPH JAMHUHAPHOM U TYP-
OyJIEHTHOM pexxumMax. MecTHble COIPOTUBIICHHUSL.

Buasl nepenoca ternotsl. 3akoH TemionpoBogHocTH Dyphe.

CrauunoHapHas TeIIonpOBOAHOCTh OJHOCIONHON U MHOTOCIIOMHOM MIIOCKON CTEHKH.

JuddepennnanbHoe ypaBHEHHE TEpeHOCa TEIIOTH B 1moToke (YpaBHeHue Dypbe-
Kupxroda).

Kpurepuu teroBoro nogooust. Ux ¢puzndeckuii CMBbICII.

Tennootnaua 0e3 ¢a3zoBbIX IPEBpALICHUH MPU CBOOOJIHOM U BBIHYKJIEHHOM JIBUXKE-
Huu cpeapl. O0IuUN BUJ KpUTEPUAIBHBIX YPaBHEHUI.

Tennootnava npu koxaeHcauuu napa (KonaeHcanus Ha BEpTHKAJIBHBIX M Ha TOPHU-
30HTAJIBHBIX TPYOKax, KOHACHCAIHS B IPUCYTCTBUHU BO3yXa).

Temnoornada npyu KUNEHUK KuaKocTy. Kpurnueckas TemioBas Harpyska.

Obmee ypaBaenue Teruionepenadn. CBa3b MeXAy KodQPHUIHEHTAMH TEIUIOOTAAYN U
TEeIUIoNEepe1adHy.

Cpenssist pa3HOCTh TEMIIEPATYP B TEIJIOOOMEHHBIX allllaparax.

KoHCTpyKIIMU TUIIOBBIX TEMJIOOOMEHHBIX aIapaToB.

[TpoMblIlITIEHHBIE TETNIOHOCUTENHN, UX TEIUIOTEXHUYECKUE XapaKTEPUCTUKH.

PacueT rmuiomaayn moBepXHOCTH TeIIONepeaadyd KOKyXOTpyOHOIro Ter1o00OMEHHUKA
JUISL HarpEBaHUs AKHUJAKOCTU TPEIOLIUM ITapOM.

Cxema 0JHOKOPIIyCHOI BaKyyM-BbIIIAPHOW YCTAHOBKH.

MartepuanbHblii U TEIJIOBOW OallaHCHI ITPoLiecca BhITapUBaHUS.

Pacyer miomany moBEpXHOCTH M PACX0Ja I'PEIOILEro Mapa B BBIIAPHOM alIapare.
Omnpenenenue pacxo/ia OXJIaKJarolie BoAbl B 0apOMETPUUECKOM KOHAEHCATOPE.
Temreparypa KUIEHUs pacTBOpa B BbIMapHOM ammapare. OOmias U Moyie3Has pas-
HOCTb TEMIIEPATYp MPH BbIIIAPUBAHUH.

THUNOBBIE KOHCTPYKIIMH BBIIAPHBIX aIlllapaToB.

MHuorokoprycHoe BbiapuBaHue. CxeMbl MHOTOKOPITYCHBIX BbIMApHBIX YCTAHOBOK U
UX CPABHUTEIIBHBIE XapAKTEPUCTUKH.

MHorokoprycHoe BblllapuBaHue. Beibop uncia Kopnycos.

HeonHopoaHble cUCTEMBI M THAPOMEXAHUYECKHE METO/IBI UX Pa3/IeICHUS.
Pa3nenenne HEONHOPOAHBIX CHUCTEM MO JEWCTBUEM cuibl TspkecTu. [Ibuieocanu-
TEJbHBIE KaMEPbl U OTCTOWHHUKH.

Pa3nenenne HEOJHOPOIHBIX CHUCTEM MOJ JAEWCTBUEM LEHTpoOexHOM cuibl. KoH-
CTPYKIIMH IIUKJIOHOB U LIEHTPUYT.

CnocoObl 0YMCTKH Tra30B OT IBLIH.

Ounprpanus. KoHcTpykunn GuibTpos.

Cnioco0sl pa3iesieHus: CyCTeH3UM.

3.2 Dx3ameH 6 — blii cemecTp.
Bonpocs! 111 oieHku cpopmMupoBaHHOCTH j1eMeHTOB KomneTreHuun OITK-2, IK-3,
IIK-10, ITK-18:

1.

2.
3.
4

OCHOBHBIE TEOPETUUECKHE MOEIH MIPOLECCa MAaCCOOTAauu (IJIEHOYHAas!, IPOHUKHO-
BeHUs, TUPPY3HOHHOTO MOTPAHUIHOTO CII05).

HuddepennnansHoe ypaBHEHHE KOHBEKTUBHO-AU(P(HY3HOHHOTO MEPEHOCA MACCHI.
JIBIoKy1as cuja U HarpaBJIeHHEe MacCOOOMEHHOTr0 Mpoliecca.

VYpaBHeHUsT MaccooTiauun U Maccomnepenadd. CBszb K03()(HUIIMEHTOB MaccOOT/a-
491 ¥ MaccoIlepeiau.
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14.
15.

16.
17.

18.
19.

20.
21.
22.
23.
24,
25.

26.
217.

28.

29.
30.
31.
32.
33.
34.

[Tonobue maccoooMeHHBIX (MU (HY3UOHHBIX) TIporieccoB. OOMU BU KpUTEPHAITb-
HOTO ypaBHEHHUS I pacdyeTa K03 UIIMEHTOB MacCOOTIauH.

Mertoap! onpezieneHust 00LIero Yrucia eAMHUL IepeHoca.

Pacuer Haca0UHBIX KOJIOHH NPU JUHEHHON paBHOBECHOW 3aBUCUMOCTH.

PacueTr Haca0YHBIX KOJIOHH NP KPUBOJMHEUHON PAaBHOBECHOMN 3aBHCUMOCTH.
Pacuer tapenpuarbix KojoHH. OnpeielieHue BHICOTHI U JUaMeTpa.

TeopeTnueckn MUHUMAJIBHBIN PacXo] )KUAKOCTH Ha OpOIIeHHe a0COpOIMOHHOM KO-
JIOHHBI. DKOHOMHUYECKH ONTUMANbHBIN pacxo] abcopOeHTa.

Bri6op Hacagku. ['uapoauHaMudeckue pexxuMbl paboThl HACATOYHBIX KOJIOHH.
HenpepsiBHO AeiicTByomas abcopOIIMOHHO-1eCOpPOIIMOHHAS YCTAHOBKA.

Kak onpenenuts skcriepuMeHTanbHO KO3 (GUIIMEHT Macconepeau B Haca0uyHOU
a0COPIIMOHHOM KOJIOHHE?

MarepuanbHblii 6ananc peKTU(UKATUOHHON KOJIOHHBI HEIPEPHIBHOTO CHCTBHSL.
YpaBHeHUs pabOUnX JIMHUM.

TemoBoii 6ananc pekTU(PUKAIMOHHON KOJIOHHBL. OnpesiesieHne pacXxo0B rperolie-
o 1apa ¥ OXJIAXAArUICH BOJBIL.

TeopeTnuecky MUHUMAIBHOE U ONTUMAIbHOE ()JIETMOBBIE YHCIIA.

Brnusinue pacxona ¢uierMbl Ha ABHKYILYIOCS CHITY, IIPOIlecca, Ha TUaMeTP U BBICOTY
PEKTHU(PHUKAIIMOHHON KOJIOHHBI, HA PACXO/Ibl TPEIOIIETO Mapa U OXJIAXK/IAIOIIECH BOJIBL.
Cxema peKTU(PHUKAIIMOHHON YCTAaHOBKHM HETIPEPHIBHOTO JICHCTBUSI.

Kounctpykiuu Tapenok pektudukannoHHoW KoyoHHBL. Koadduuuent oboraiie-
HUSL.

OKCTpaKTUBHAS U a3€0TPOINHAsL PEKTU(DUKALIUY.

[Tpocras neperonka. [leperonka ¢ BOJSHBIM [TapOM.

MartepuanbHblii 6aaHC OJHOKPATHOM SKCTpakuu. KOHCTpYKIIMK SKCTPaKTOPOB.
Pacuet npoTHBOTOUHOM 3KCTPaKLIMU HA OCHOBE YPABHEHUsI Maccolepeaayn.
Ancop6uus. Ctatuka v KUHETUKA. AJCOpOLMs B HEMOJIBUYKHOM CJIOE.

Kak ompenenuts SKkCriepuMeHTanbHO 00beMHBIN K03 PUIIMEHT Maccorepeiadn B
IIPOTUBOTOYHOM a7icOpOEpe CO B3BELLIEHHBIM CI0EM a1cOpOEHTa.

CymuibHble areHThl, KX OCHOBHbBIE ITAPAMETPbI U CBA3b MEXKAY HUMH.
MatepuanbHblii 6alaHC KOHBEKTUBHOM CYIIKH. Y A€NbHBIN pacXo CyIIUIbHOTO
areHra.

TemuoBoii 6anaHc KOHBEKTUBHOM CYIIKHU. Y IENbHBIA pacxo/l TeIoThl. TennoBoi
KII.

N300paxeHrie OCHOBHBIX BAPUAHTOB CYIIMJIbHBIX IPOILIECCOB Ha Juarpamme 1-x.
KOHCTpyKIIMM KOHBEKTUBHBIX CYLIUIIOK.

KonTakTHas, paguanoHHas, BBICOKOYAaCTOTHAs ¥ CYOJIMMAllMOHHAS CYILIKA.

Pacuer BpeMeHH nporiecca KOHBEKTUBHOM CyIIKH. BbIBOJ ypaBHEHUI.

Kunertnka npouecca KOHBEKTUBHOM CYILKH.

Cxema CyImMIBHOM YCTaHOBKH CO B3BEILIEHHBIM CJI0EM AMCIIEPCHOIO MaTepHala.

4. Meroanyeckue MaTepHaJibl I OINpeaesieHUs NMPOUEAYP OLEHUBAHHWS 3HAHUIM,
YMEHHi, HABBIKOB U (MJIM) ONbITA [eATeJbHOCTH, XapaKTepU3yIIHUX 3Tanbl ()OpMHpPOBa-
HHUS KOMIIETEHIIMIA.

[TpomexxyTouHast aTTeCTaIUs 1O TUCIUTIINHE TPOBOJIUTCS B COOTBETCTBUU C TPEOOBAHU-

smvu CTII

CTO CII6I'TU(TY) 016-2014. KC YKBU. ITopsimokx mpoBeneHusI 3a4€TOB B 9K3aMEHOB.
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