MuUHHCTEPCTBO HAyKH U BhICIIEro o6pasoBanus Poccuiickoit Oenepanun
ByrynsMEHCKHI (umman dgenepalbHOro rocyJapCTBEHHOTO OHOIKETHOTO

00pa30BaTENBHOTO YUPEKACHHS
BBICIIIETO OOpa30BaHHUs

«KazaHckuii HalMOHAJIbHBIN I/ICCJ'ICHOBaTeJIBCKI/If;I TEXHOJOTHYEeCKUM YHHUBEPCUTET»

(B® ®I'BOY BO «KHUTVY»)

/*@CHEyTBE\Pi)KI[AIO

&op FDOTEOY BO

. PaxumoBa
2020 r.

Ilo nucuunnuue B1.B.11 «OGopyaoBaHue HedTerasonepepadoTKm»

Hampasnenue nogrorosku 15.03.02 «TexHosornyeckne MaluHbI U

obopyaoBanue»
[Tpodunb mOATOTOBKH «OGopynoBanue HeTerasonepepadoTKI»
KBanudukarus BAKAJIABP
BBIIyCKHHKA
®opma oOyueHus OYHas/32049Has
Kadenpa - pazpaboruuk padoueit TexHoJiornyeckue MallluHbI U
IIpOrpaMMBbl obopynoBanue

Kypc, cemectp ounas popma 3 Kype 6 cemectp, 4 Kypc 7 cemecTp
Kypc, ceMectp 3aounas dhopma 4 kype 8 cemectp H S Kype 9 cemecTp

Yacsl 3aueTHbIE Yacel 3aueTHBIC
(ounas popma €IMHULIBI (3aounHas € IMHULIBI
o0yueHus) dbopma
o0y4eHus1)
Jlexuyn 72 2 12 0,3
[TpakTUdeckue 3aHATUS 27 0,75 8 0,2
CeMMHapcKue 3aHITHS - =
JlaGopaTopHbie 3aHATHUS 90 2,5 22 0,6
CamocrosrensHas paboTa 171 4,75 372 10,4
(KypcoBoii TIPOEKT)
®dopwma aTrecTanuu 6,7 ceM. — BK3aMEH 2 8,9 ceM. — 0,5
(72) sk3ameH (18)

Bcero 432 12 432 12

byrynsma 2020 .




PaGouas mporpaMMa COCTaBjieHa C Y4ETOM tpeboBanuii DeneparbHOro
rocyIapcTBEHHOrO 06pa3oBaTEIbHOTO CTaHAAPTa BBICLICTO ob6pasoBanus (MpHUKa3
MunuctepcTBa 00pa3oBaHus H HayKd Poccuiickoii ®enepamum Nell170 ot 20
oktsabps 2015r.) TO HANPABICHUIO 15.03.02 «TexHOJOTHYECKHE MAlIMHBL K
obopyoBaHde» s TPOQHIA «O06opynoBaHue HedTerazonepepabOTKI», HA

OCHOBaHMH y4eOHOro IaHa Habopa o0yJaroLuxcs 2020 roja.

Pa3paboTauK MpOrpamMMmBl:

JlotieHT AL A wé;,/ HU.A. MyryryainHa

PaGouas TmporpaMma paccMOTpeHa M omoOpeHa Ha  3aCCNAHMH Kadepbl

TEXHOJOTHUECKHE MAIIMHBI 1 000pyI0BaHHE NPOTOKOI  OT 01.09.2020 r. Ne 1

3as. Ka(benpéﬁ, JIOLEHT {[{_,(% / W.A. MyTyryJuiusHa

YTBEPXKJIAEHO

[TpOTOKOJ ~3aceTaHuMsi —METOIMHYECKOH —KOMHCCHH duwinana, PeANTH3YIONIETO
[O/IrOTOBKY 006Pa30BaTeNbHON MPOrPaMMbl
ot 07 09 2020 . No X

[MpeacenaTenb KOMUCCHH, TIOLEHT @& K. AxmMea3sHOBa




L Henu oceoenun OuCHURIUNBL

LemsiMu ocBoeHust AucLummHbl «Obopynosanue nedrerazonepepaboTK» SBIAIOTCA:

a) obecnevenue Heobx0OUMO20 00vema 3HAHUNL RO ARNAPAMYPHOMY oghopmaenuio
NPOU3600CMEEHNbIX NPOYECCOs;

6) pazeumus ymeHus Onpeoeilms MEXHON02uteckoe coomeemcmene KOHCIPYKYuu
Mauune! uau ANAAPAMA OaHHON MEXHONO2UU NPOU3E00CMEA;

8) onpedenenue nepeoouePeonoll 8ANCHOCMIU NPOYECCO8 6 MeXHON02UYECKOIL tenu;

2) knaccughuxayus 060PYO0EaHUS NO MEXHONOLUHECKOMY HAZHAYEHUIO,

0) Memoouxa MmexHoNOZUYeCKo20 pacyema U  OCHOBb! nooopa 06OpyOOBanus  Onsl
KOHKDENHO20 MEeXHON02UYECKO20 npoyecca;

e) onucanue ycmpoticmea u pabomei 060pydo6anus, NPUMEHAEMO20 Onst obecnevenus

npoyeccos XUMUYECKOU MEXHONO2UU.

2. Mecmo ducuuniunst (modyis) 6 cCmpyKmype 06pasoeamenvnoi hpozpammol

Aucuuriuna «O6opynosanue HedrerasonepepaboTKI» OTHOCHTCH K sapuamueHoil 4acTu
OOIT u dopmupyer y GaxamaspoB IO HANpPaBIECHUIO MOATOTOBKK 15.03.02 «TexHONOTHYECKHE
MaIKMHbI 1 0GopyaoBaHue» HabOp 3HaHUH, YMEHHH, HABBIKOB 1 KOMITETEHLIMH.

JIng  yCrMewmHOro OCBOEHHs —JHCLUILIAHBI «O6opynosanue HedrerasonepepaboOTKI»
bakarasp 10 HanﬁaBneHMfo nonrotoeku 15.03.02 «Texnojoruyeckie MalluHbl 1 00opynOBaHHEN
NOJIKEH OCBOMTH MaTepUall NPeIeCTBYIOLMX JUCHHUITIHH!

a) B.b. 13 «Beicwasn mamemamuxay

6) B1.5.18 «Huoicenepnas u KoMnsiomepHas. paguray,

6) b1.5.25 «Teopus mexanuzmos u Mauiun,

2) B1.5.27 «Ocno6bi RpOexmuposanusy,

0) B1.5.29 «Koncmpyuposanue u pacyem s1eMeHmoe 060py008anUsLy,

e) B1.B.07 «IIpoyeccs! u annapamsl Xumuieckux mexHoa02uiLy.

Jucnumuaa «ObopynoBaHue HedTerasonepepabOTKM»  SIBIAETCA NpeaecTBYOEed |
Heo6XoauMa ISl YCIELHOTO YCBOEHHS MTOCTIEAYOIUX AUCITUTUIMH:

a) B1.B.12 «Monmaoic, skcniyamayust u peMONm mexnonN02uieckozo 060PYO0BANUAY,

6) 51.B. 14 «ocno6bt mexnoao2u U320Mo6aeHus 0060py008aANULY.

3HaHusA, TIOJyYEHHBIE IPH U3YYEHUH AUCLIMITTMHBL «O6opynosanue HererasonepepadoTKin
MOTYT OBITh WCTOJB30BaHbl MPY TPOXOKIAECHAN Ipoussodcmeennoli NPAKMUKY  (NPAKMUKU RO
nonyuenulo  NPOECCUOHANbHBIX  YMEHU U Onbima npogheccuonanvHolt  OesmenbHOCMi,
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TTpe0ounnomnoti NPaKmuKu u 6binOAHeN Uy, u 3aujume 6b1nyCcKHoOM Keaupurayuonnoli pabomet,

BKIIOUAS, NOOZOMOBKY K Npoyedype 3auumsl u Rpoyeoypy 3aujume.

3. Komnemenuyuu obyuatowezocs, opmupyemsie 6 pesyiibmame 0C60€HUA
OUCHUNTTUHDBL:

L. (TIK-5) cnocoOHOCTBIO TPUHUMATH — y4acTHE B paboTax TO pacyery Wu
MPOEKTUPOBAHMIO [€Tajel M y3J0B MALIMHOCTPOHTENBHBIX KOHCTPYKUHH B COOTBETCTBHH C
TeXHUYECKMMM 3aJaHMSMH M HCMOJbL30BAaHMEM  CTAHOAPTHBIX  CPEACTB  ABTOMATHU3aLMK
[IPOEKTUPOBAHUSL.

- (TTK-11) crnocoOHOCTBIO MPOEKTUPOBATH TEXHHYECKOE OCHALIEHHE pabouux MecT ¢
pa3sMeleHHeM TEXHOIOTYeCKOoro 060pyA0BaHH s, YMEHHEM OCBANBATE BBOAMUMOE obopynoBaHue.

3. (TTK-12) cnocoOHOCTBIO y4YacTBOBATh B paboTax MO J[AOBOJKE M OCBOCHMIO
TEXHOIOTHYECKUX TPOLECCOB B XOf€ MOArOTOBKHM NMPOU3BOACTBA HOBOH MPOAYKIMH, MPOBEPATH
KAYeCTBO MOHTa)Ka M HAJA[KM [PH HCIBITAHMAX W CHa4ye B SKCIIyaTallHI0 HOBBIX obpa3uos
M3IeNuil, Y3708 U JeTaeil BhITyCKaeMOM NPOIYKIHH.

B pesyivmame 0c60eHUA OUCHUNIURDL 00y aAIOWUECA 00/1dICEN:

1) 3nats:

a) uTo MO0 TEXHOIOTHYECKHIH TPOLIECC MOKHO PACCMATPUBATH Kak CHCTEMY MEPEHOCHBIX
sBneHnii, Gasupyromuxcsi Ha (yHIAMEHTAIbHBIX 3aKOHAX COXPaHEHHS MMIyIbCa, MacChl H
BHYTpEeHHEi 3Hepruy 1 000PYIOBAHMsL UL UX Peaju3alum,

6) moboe TEXHUYECKOE peIleHHe [O/DKHO ~MaKCHMAJbHO OOBEKTUBHO OMNHUCHLIBATH
BHYTPEHHME SHEPTETHYECKHIE CBA3H NPOLIECCa, HE BCTYMAs B MPOTHBOPEHHE C €T0 MPUPOIOH.

2) ¥Ymers:

a) aHAJIM3MPOBATH MPOLECC, BBIABIATHL Haubonee CyIEeCTBEHHbIE 1 3HAUUMbIe BHYTPEHHHE
SHEPreTHUECKUE CBA3M MEX/y CAMHM ABJICHHEM H annapaTypHO-KOHCTPYKTHBHBIMHU MapaMeTpaMi
obopymoBanusi, HAXOAUTb CMOCOOBI ONUCAHHMS OTHX CBSI3€H SKCIEPUMEHTAIbHBIMH  HITH
TEOPETHUECKUMH METONIAMH,

6) GopMyaHpoOBaTb MaTEMAaTHYECKYIO IOCTaHOBKY, noaobparb  COOTBETCTBYHOLLEE
obopynosanue, 06ecrieunBaIOLIEE PELICHHE 3a/1a MPOM3BOJICTBA.

3) Baangers:

a) Me'TonaMﬁ omnpeeneHre MepBoOYEPEaHOM BaXXHOCTH TPOLECCOB B TEXHOJIOTHUECKOH
LIETTH;

6) ocHOBaMu oAGOpa 0GOPYNOBaHMS [Jisl KOHKPETHOTO TEXHONOTHYECKOro MPOLECea,

B) METOIMKAMK TEXHOJIOTHYECKOI0 pacuera Tero- 1 MaccooOMeHHOro 000pyaOBaHHS



r) OMHCAHMEM YCTPOHCTBA M PabOTHI 060pyIOBaHuUs, MPUMEHSEMOro sl obecrieueHus

npoueccoB XHMHAHECKOH TEXHOJIOTMH.

4. Cmpyxkmypa u codepoicanue OUCUUNTIUHb «O6opynosanue HedrerazonepepadoTKI

O6w1as TPYA0eMKOCTb IUCLUILIAHEI COCTABIIACT 12 3a4eTHBIX equHHUIL, 432 Jaca.

Tabnuna la

O6beM IUCHHILTHHDI (MOZyIs) Uist O4HOM GopMBI 00yUeHNs

Ne Pa3znen Buabi y4eoHoi paboTsl OueHoYHBIE CPEACTBA
n | AHCUMILIMH (B yacax) JAJISl POBEACHHS
/m bl o NPOMEKYTOYHOM
B| Jlexumu | Ilpaxruue | Jlabopar CPC ATTECTAIMH 110
= ckue OpHbIE pasaenam
S 3aHATUA paboTsI
1 | Ilpeamer 6 6 4 6 Cobeceoosanue,
Kypca, ero nabopamopnas paboma
LemH
3ana4u
2 | PeakuuonHas | 6 8 8 6 Tecmuposanue,
anmnaparypa nabopamopuas paboma
3 | Tennoobmen | 6 8 8 8 Tecmuposante,
HBIE nabopamopnas paboma
anmnaparsbl
4 | Obuwme 6 6 8 8 Jlabopamopuas paboma
CBEIEeHHE O
HedTH U
Hedrenponyk
Tax
5 | IlepBuvHas 6 8 8 8 Tecmuposarue,
nepepaboTka nabopamopnas paboma
HedTH

@dopma aTTeCcTalMU

Oxzamen (36 4.)




Bropuynbie
MPOLIECCHI
nepepaboTku
Hedtu

22

Jlabopamopnas paboma,
pacyemnas paboma,
mecmuposanue

KaTtanurtuuec
KHUE
IPOLECCHI
MOJy4YEHHUs
BBICOKOOKTAaH
OBBIX
BOeH3MHOB

22

Jlabopamopnas paboma,
pacuemnas paboma,
mecmuposanue

Karanuruuec
K1e
NPOLIECChI
MTOJTyHEHHUsI
BBICOKOApOM
aTU3MPOBAHH
pIX OEH3MHOB
U
apoMaTU4ecK
Ux
yrIeBOA0POa
OB

22

Jlabopamopuas paboma

[Ipoueccer
OYHCTKH,
pazaeneHus u
nepepaboTKH
yIrIIeBOAOPO
HBIX I'a30B

23

Jlabopamopnas padoma,
nOO20MOBKA K
KoHGhepenyuu,
mecmuposanue

10

[Ipoueccel
NOJyUeHHs
BBICOKOOKTaH
OBBIX
n00aBoK K
aBTOOEH3MHA
M

23

Jlabopamopnas paboma,

11

TpyOuarbie
neuu
HehTenepepa
HaThIBAKOIIHX
u
HedTeXUMHUY
€CKHUX
NpPOM3BOACTB

23

Jlabopamopnas paboma,
pacuemnas paboma,
mecmuposanue

12

Kypcosoii
MPOEKT

36

3awyguma Kypco6ozo
npoexma

UTOIro

72

27

90

171

®dopma aTTecTal|H

Drzamen (36 4.)
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Tabnuua 16

O6beM IUCLMIUTHHBI (MOYJIA) IS 3204HO# (opMbl 00yHeHHS

No Pasznen Buabl yueoHnoii padorsl OueHouHbIe CPEICTBA
n | AMCUHUMJIHH (B 1acax) AJIS POBeAeHHs
/m bl " NPOMeXKyTOYHON

& Jexuum | Ilpaxruue | Jlabopar CPC ATTECTALHH 1O

2 cKue OpHBIE pasjenam

&) 3aHATUSA paboThI

1 | [Ipeamer 8 1 2 19 Cobecedosanue,
Kypca, ero nabopamopnas paboma
ey U
337244

2 | PeakunonHas | 8 1 2 20 Tecmuposaniue,
ammapartypa nabopamopuas paboma

3 | Temmoobmen | 8 2 4 20 Tecmuposanue,
HBIE nabopamopuas paboma
annaparbl

4 | Obmue 8 1 2 20 Jlabopamopuas paboma
CBEJCHHUE O
HepTH U
Hedrenpoayk
Tax

5 | Ilepuynas 8 1 2 20 Tecmuposanue,
nepepaboTka nabopamopnas paboma
HedTH

®opMa aTTecTalu l Sxzamen (9 4.)

6 | Bropuunsie |9 1 2 2 39 Jlabopamopnas paboma,
MPOLIECChI pacuemnas paboma,
niepepaboTKH mecmuposanue
HeTH

7 | Karanurnuec |9 1 2 2 39 Jlabopamopnas paboma,
K1e pacuemnas paboma,
MPOLIECCHI mecmuposanie
MOJTyYEHUS
BBICOKOOKTaH
OBbBIX
OeH3MHOB




Katanutuuec
Kue
MPOLECCHI
MOJIy4eHHUs
BBICOKOApOM
aTU3UPOBaHH
pIX OEH3UHOB
"
apoMaTH4€eCK
WX
yrJ1eBONOPOA
OB

39

Jlabopamopnas paboma

[Tpoueccer
O4HCTKH,
pasmeneHus U
niepepaboTKU
YIJIEBOJIOPO
HBIX ra30B

40

Jlabopamopuas padoma,
nOO20MOBKA K
KOHGhepenyuu,
mecmuposarnue

10

IIpoueccel
MOJTy4EeHHs]
BBICOKOOKTAaH
OBBIX
n06aBoK K
aBTOOEH3MHA
M

40

Jlabopamopunas paboma,

11

TpybuaTsie
revn
Hedrenepepa
DaThIBAIOLIIUX
H
HedTexuMHuY
€CKUX
NPON3BOACTB

40

Jlabopamopnas paboma,
pacuemuas paboma,
mecmuposanue

12

Kypcosoit
MPOEKT

36

Sawguma Kypcoeo2o
npoexma

HUTOI'O

12

22

316

Dopma aTTeCTaluH l Drzamen (9 4.)

5. Codepacanue NeKUUOHRBLX 3AHAMUIL RO MEMAM (tabiuma 2 a — ouHas popma, Tadnuua

2 6 — 3a04Has popma) ¢ ykazaHueM HOPMUPYEMBIX KOMIIETEHLHH



Tabnuua 2 a

Ne
n/m

Pazgen
JUCLHIIIHHBI

Chbl

Tema
JeKLHOHHOI0
3AHATHHA

KpaTtkoe conepxranue

®dopmHpyeMbIe
KOMMNeTEeHIHH

IIpenmer kypca,
ero Lenu U
3ana4uun

Benenue

3anauu,
Oymym
MEXaHUKOM
MPOMBIIUIEHHOCTH.
TePCIeKTUBEI pa3BUTHUS
XUMHYECKOr0  anmnaparo- |
MAIlMHOCTPOEHHS!

CTOSIIHE nepen
HUHKEHEPOM-
XUMHYECKOMH

O6uue

IIK-5, IIK-11,
HIK-12

PeaknmoHHasn
anrnaparypa

PeaxTopsl

Knaccuduxaumus PEaKTOpPOB.
DneMeHTbl TEOPUH XUMHUYECKHX
PEeaKTopoB.
Anmapatel OJsi  TOMOTEHHBIX
peakiui. Peakropst U1
MPOBEIEHUS rOMOTI'€HHbIX
JKUIKOCTHBIX U 3MYJIbCHOHHbBIX
peaKLMi. KoHCcTpykTHBHOE
obopmieHue,  yCJIOBHS  MX
paboThL. [TepemernuBarome
yCTPOMCTBA. Koncrpykiuu
TerI00OMEHHBIX YCTPOMCTB B
3aBUCUMOCTHU oT obbema
peakTopa u BEJIMYUHBI
terosoro s¢dexra. Annaparsl
ns BBICOKOTEMIIepaTypPHbBIX
HEKATAJTUTHIECKUX rasoBbIX
peaKIuii.

IIK-5, TIK-11,
IIK-12

TennooOMeHHbI
€ anmaparsl

Ponsb
TEII000OMEeHHOI
anmnaparypsl B
XHMHUYECKOH U
HedTerazoBoi
MPOMBILIIEHHOCT
" :

DakTOpBI, BIMAKIIKE HA BHIOOP
KOHCTPYKLIMH
Tero0OMEHHHUKOB.
Knaccuduxanus
Tenja000MeHHOHN annapaTtypbl.
KoxxyxoTpyOHBIE
TerooOMeHHbIE annaparsbl.
Teroobmennukun Tuma  TH.
[MpeumyiecTsa W HENOCTATKU
9TOH KOHCTPYKLIHH.
Ternmoobmennnku tarna TK.
TermooOMeHHUKH c U-
00Opa3HbIMH TpyOKaMu.
Anmapatsl c IJIaBAIOLLEl
ronoskoit: tam II u IIK
Crnocobbl  KperuieHHsl KpbILIEK
TUIABAIOLIMX rOJIOBOK c
MOBHIKHOM TpybHOI
PEeLIETKOM. DJIEMEHTDI
KOJKYXOTPYOHBIX

TIK-5, IIK-11,
IIK-12




TernI000MEHHBIX anmnapaTos:
Kopriyca,  KpbIIIKH,  TPyOBI,
TpyOHBIE PEIIETKH, [IPOJIOJILHbIE
M TIOTEPEUHble IEPErOPOMAKH.

Pacuer 3JIEMEHTOB
KOXKYXOTPYOHBIX
Tenno0OMEHHUKOB Ha
npouHocTb.  MHTEHCUGHKALMS
mpouecca  TemnooOMeHa B
KOXKYXOTPYOHBIX
TenI000MEeHHHKaX.

TennooOMEHHUKH CNHUPAIbHBIE
1 mpacTHHYaTbie. KOHCTPYKIMH,

obnactb TIPUMEHEHHN,
NOCTOMHCTBA W  HENOCTATKH.
DJIeMEeHThI KOHCTPYKLIMH.
Ternn000MEHHUKH APYTHX
KOHCTPYKIHH.

TennooOMEHHHKH BO3IYLIHOTO
OXJIAXKIEHHsI, UX [PEUMYIIECTBA
H OCODEHHOCTH KOHCTPYKLIMH.
TemnooOMeHHuMKH THna «Tpyda
B Tpybe».  OpocurenbHbIe
reruiooOmeHHukH. IlorpyxHbie
TEII000OMEHHUKH. brouHble
TenI000MEHHHKH.

Obue
CBEIIeHHE O
HedTH U
nedrenpoaykTa
X

XUMHYECKUH U
TPYIIOBOH
yrneBonoponglﬁ
cocraB HedTH

MeTtob npeacTaBIeHus
(DPaKIMOHHOrO COCTaBa HEPTH.
ObGecconuBanue u
00e3B0KMBAHUE He(TH.
Bpennbie MPUMECH,
comepxkamuecss B HeTAX.
Hedrsnbie sMyabcuu. MeTozbl
NI€3MYIbCALIH "
00e3B0KMBAHUSA HedTeil.
Tepmoxumuyeckue yCTaHOBKH
(TXY) onna 00e3BOXHBaHUA
Hedreit. Crabumsauus Hedreit.
BiusiHME PACTBOPHMBIX B HEDTH
razoB Ha CTaOMJIBHOCTb CBIPBA.
OcHOBHBIE METO/1bI
crabunusanuu Hedreil. MeTonbl
Gopbbbl € TOTEPSIMH  JIETKHMX
dpaxumit Hedrel u OeH3UHOB.

[IK-5, [IK-11,
ITIK-12

[TepBuuHnas
nepepaboTKa
HedTH

Knaccuduxanus
TpyO4aThIX
YCTaHOBOK
MEPBUYHOM
nepepaboTKH
HedTu.

ACCOPTUMEHT IIPOIYKTOB,
MOJy4aeMblX Ha aTMOC(EepHBIX
Tpy6uatbix (AT) u aTMochepHo-
pakyymMHbIX TpyOuatex (ABT)
ycraHoBkax. IlyT CHIKEHUSA
TeMmriepaTyp KuIeHus HepTn H
nedrenpoaykros. ATMochepHas

TIK-5, [TK-11,
IIK-12

10



TpyOuaTas yCTaHOBKA c

[BYXKPATHBIM ucrnapeHueM
HepTM ¢ ONOKOM BTOPUYHOH
neperoHKH OeH3MHA.
OcobeHHocTH BaKyyMHBIX

YCTAHOBOK M HX OTIHYME OT
armocdepHbIx. TeMmepaTypHbIi
pPEeKUM W TIPOU3BOACTBEHHBIE
nokaszatenu paborst ABT B
3aBUCHMMOCTH  OT  MPHUPOMBI

ChIPbs " MoJIy4aeMbiX
He(TenpoayKTOB.
Ornapusarouee neiicTBue
BOZSIHOTO Tapa.

OcHOBHOE obopynoBaHue
ycranosok AT W ABT:
armocepHas KOJIOHHA,
BHIHOCHBIE OTMApHBIE CEKLMH,
BaKyyMHas KOJIOHHA,
anmaparypa Ui CO3[@HHs H
noAnep KaHus BaKyyMa
(6apomeTpUUECKHii

KOHZIEHCATOp, [apPO3KEKTOPHBIE
HACOCHI U T.1.).

Bropuunsie -
NPOLIECCHI
nepepaboTKH
nedru

OcHOBHbIE
TIOHATHS O
JIECTPYKTHBHOM
nepepadoTKe
HedTu U

He( TenpoayKTOB

Tepmuueckuii KPEKHUHT.
OcHOBHBbIE (hakTopkHl,
BIIVSTIOLLME Ha nporece
TEPMHUECKOI0 KPEKMHTa:
TeMmmeparypa M JIaBJICHHE
mpouecca, ryOuHa
pEeBpALIeHNs, XapakTep ChIPbs.
TIpuHLMMHATIEHAS

TEXHOJIOTHYECKass  cxXema H
OCHOBHOE obopynosanue
THUIIOBOT'O IBYXTIEUHOTO

TEPMUYECKOr0  KpeKHHra ¢
BHIHOCHBIMH  PEAKLIMOHHBIMH
kamepamu. KauecTBO OCHOBHBIX

MPOAYKTOB TEPMHUECKOTO
KPEKHHTa.

KoxcoBanue TSKEIBIX
HedTAHBIX OCTaTKOB.
OcobeHHOCTH npoLecca.
YcTaHOBKH KOKCOBaHUSA
HeTAHOTO CBIpbs
MOJIYHENPEPLIBHOTO u
HETPEPbIBHOTO JIEUCTBYA.
Ycranoska 3aMeIJIEeHHOTO
KOKCOBaHHA. KonTaktHOE

kokcoBanue. KOKCOBaHUE B
TICEeBA00KMKEHHOM clioe

IIK-5, [IK-11,
IIK-12

11




MOPOIIKOOOPA3HOTO KOKCa.
Koncrpykuun U pacuer
OCHOBHBIX armapaToB Mpouecca
KOKCOBaHUsI (KOKCOBbIE KAMEDHI,
peakTopbl KOKCOBaHMs,
KOKCOHarpeBaren). TexHUKO-
KOHOMMYECKAs XapaKTePHUCTUKA

Pa3IM4HbIX crnocobos

KOKCOBaHMSIL.
Karanuruuecku OcHOBHBIE OKTaHOBbIE xapaxtepuctuku | [IK-5, TK-11,
€ MPOLIeCCHI MIOHSTUS 0 | OEH3MHOB. Karanutuueckuii IIK-12
NOTy4eHUs katanmuTHueckoM | kpexunr. OcHOBHbIE (aKTOpPbI
BLICOKOOKTaHOB KPEKHMHT — | mpomecca: ChIpbe, KaTajau3aTop,
bIX OEH3MHOB npouecce. TemMneparypa M OaBJIEHHE,

KPaTHOCTh HUAPKYJISIITAN
KaTanu3aTopa.
KoxcoobpazoBaHue.
Karanusatopsl KPEKUHTa,
MEXaHH3M UX neHCTBUS,
OCHOBHbIe TpeOOBaHHUA K HHM
(aKTHBHOCTb, cTabUIBHOCTB,
TepMH4ecKas CTOMKOCTD,
MEXaHIUYEeCKas MIPO4YHOCTbD,

pereHepupyeMocTb U4 Jp.).
ITponyxThbl KaTaJIUTHYECKOTO

KPEKUHTa.
VCeTaHOBKH € ABHIKYLIUMCSH
cloeM IAPUKOBOTO

karanuzaropa.  KoHCTpyKuus,
NPUHLKI OEHCTBHS M pacyer
peakTopa M pereHeparopa ¢
JBIKYILAMCS LIAPHUKOBBIM
KaTaJU3aTOPOM. Paznuunbie
BApMAHTbl KOMIIAHOBKM OJioKa
peaxtop-pereneparop. Cucrema

ITHEBMOTPAHCIIOPTA (mosep,
LUKJIOHHBIH ceraparop,
[THEBMOIIOIbEMHHK, TOIKA TOX
NIaBJIEHHEM).

YcTaHOBKH C
[ICEBI00KUKEHHBIM ClI0EM
KaTauu3aTopa, BapUaHThI
KOMITaHOBKH YCTAHOBOK.
Tunosas yCTaHOBKa
KaTaJIMTHYECKOrO0 KPEKHHra ¢
TPAHCIOPTOM
MUKpochepHuecKoro
KaTaJIM3aTopa MIOTOKOM
BBICOKOH KOHLIEHTPaLUH.

Koncrpykuust 670ka peaxTop-
pereneparop. Pacyer peakTopa

12



1 pereHepaTropa. CoBMelIeHHbIi
peakTop-pereHepaTop.
HanpasneHus nanpHeNero
pa3BUTHA yCTaHOBOK
KaTaJIUTHYECKOTr0 KPEKHUHId.

KaTtaauTHueckH
e MIPOLIECCHI
MOTy4eHHUs
BBICOKOApOMaTH
3MPOBAHHbBIX
OeH3MHOB u
apoOMaTHYECKUX
yrieBof0pONOB

TIpoueccel
1301paTeIbHOrO
Karaju3a,
MArOIIHE
apoMaTHyecKue
YIJI€BOOPOLbI

Karanusatopsr  pu(OpMHUHTa,
MeXaHHU3M 150, nelcTBu,
OCHOBHBIE TpeOOBaHMs K HHUM.
OcHoBHbIE (DakTOpBI MpoIECca
(kauecTBO CBIPbs, TEMIEPATYPa,
06beMHAsE CKOPOCTh, MABICHUE
BOJOpPO/IA u KPaTHOCTb
LUPKYJISALMY

BOZIOPO/ICOMIEPIKALIErO rasa).
[IpoMBILIIEHHbIE yCTAHOBKH
npoLecca KaTaJMTHYECKOTO
pudopMuHTa. BapuaHThI
KOHCTPYKLHIA, TIPUHLIMII
meficTBUs M pacyeT pPeaxKTopa.
OCHOBHBIE TEXHHKO-
IKOHOMHMHYECKHE oKasaTenu
YCTAHOBOK  KaTaIUTU4ECKOr0
pudOpMHHIA.

IIK-5, T[IK-11,
IK-12

ITponeccsl
OUYMCTKH,
paszfeneHus u
nepepaboTKu
yrIIeBOAOPOAHBI
X [a3oB

ITpupoaHbIe i

3aBOZICKHE
He(TsSHBIE Ia3bl

[ToaroTtoBka rasoB K
nepepaboTke. OuuCTKa rasos.
YcTaHOBKA ~ OYMCTKM  TrasoB
stanonamuHaami. Ocylika rasos.
Teepasle " KUIKHE
BJIArOMOTJIOTHTENH. Y CTaHOBKA
OCYIIKH rasoB
STUJIEHTITUKOJISAIMH.
®paKkUMOHHPOBAHNE rasos.
OcHOBHbIE METOIbI pa3sfeieHuA
razos: pextuduKanms,
a6copbIs, KOMOMHMPOBAHHbIH
MeTon paszjenenus. Pasnenenne
ra3oB MepHOAHIECKON U
HENpepHIBHOM ancopOuuen.
ABcopbLHOHHO-
pexTuUKALHOHHBIIT crocod
pasfiefleHust  YrIeBOJOPOAHBIX
rasos (AT'®YVY). ITpeumyuiecTsa
u HEJOCTATKH AT DY.
Ocobennoctu pabotsr ATDY ¢
BbIZIEJIEHHEM STUJIEHA.

IIK-5, [IK-11,
IIK-12

10

TIpoueccer
MOJTyYeHUs
BBICOKOOKTaHOB
pIX 700aBOK K
aBTOOEH3MHAM

ITpoueccel
MIOJTy4EHUs
BBICOKOOKTAHOBbI

x nobaBok K

aBToOEeH3MHAM

KommayHaupoBaHue
aBTOOEH3HHOB. AJKMIMPOBAHUE
TEPMHUYECKOE %}
KaTaluTHYeCKOe. YcraHoBKa
ANKATAPOBAHMSA OeHszona
POIUIIEHOM.

[IK-3, IIK-11,
ITK-12
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11

TpyOuaTsie
ne4u
nedrenepepadar
bIBAOIIMX
HehTeXUMHYECK
UX TIPOU3BOACTB

U

HasznaueHue

knaccuurarms

H

TUNBI TI€YEH, HX

CpaBHeHME pPa3NUYHBIX THIIOB
meyell, OCHOBHbIE HANpaBJICHWA
B ux Pa3BUTHH.
TennoTeXxHu4eCKIe
ocobernoctd  HedTe3aBOOCKUX
TpybuaThIX MeueH, CBA3b MEKIY
TEIIOTEXHUYECKUMHU u
TEIJIOBLIMH noKa3aTessMH.
TertoHaAINpPsKEHHOCTh
MOBEPXHOCTH Harpesa,
TOTIOYHOTO IIPOCTPAHCTBA,
MECTHBIE TEMJIOBbIE HArpy3Kd B
Kamepax paguanum u
KOHBEKLIMH. BaxcHeiimue
COCTaBJIAIOIIHE TpyOUaThIX
meueil.  [apHuTypa  Medeil,
MPUMEHSIEMbIE MaTepHallbl.
YerpoWcTBa s COKMIaHWA
TorumBa (ropesku, GOPCyHKH).
Pacuer  TpyOuaTbIx  Medeil
[Tpoueccel CropaHust U
Teronepena4u B TOIIKE,
Teruionepeaayia B
KOHBEKLMOHHOM Kamepe, BeIOOD
pa3sMepoB KaMep KOHBEKLMH H
paauaLmH. Omnpenenenue
[OJIE3HOM TETUIOBOM HArpy3KH
meyd W COCTOSIHMS ChIpbsl Ha
poixome w3 meun. KIIJ[ neun u
MyTd  yYMEHbIUEHHWs — pacxoja
TOTIIUBA. 'uapaBI4ecKHi
pacuer ne4u, razoBo€
COMPOTHBIIEHUE U TATA.

IIK-5, IIK-11,
IIK-12

Tabnuua 2 6

No
n/n

Pa3zpen
AMCHHIIIHHbI

Ya
Chl

Tema
JEKIHOHHOTO
JAHATUSA

KpaTkoe coaepraHue

dopmHpyeMbl
e
KOMIETeHHH

[Ipenmet Kypca,
ero LejM 1
3ana4ymn

Beenenue

3amaun, cTosIMe epen OyayiuMm
UHKEHEPOM-MEXAHHKOM
XUMHYECKOH TTPOMBILITIEHHOCTH.
O6uie NepcrneKTHBbl PasBUTHUA
XMMHUYECKOTr0 anmnaparo- H
MAaLIHHOCTPOEHHUS

MK-3, IIK-11,
T1K-12

PeaxkioHHas
anraparypa

PeaxTopet

Knaccuduxarms PeaxKTopoB.
DjleMeHThl TEOpPHH XHUMUYECKHX
peakTopoB.
Armnaparsl  Ajs  TOMOIEHHBIX
peaKLHi. Peaxtopsl s
NpOBeNIeHHs rOMOT'€HHBIX

JKUOKOCTHBIX H IMYJIbCHOHHBIX

ITK-5, ITK-11,
IIK-12

14



peaKLui. KoucTpykTHUBHOE

othopmIiIeHHE, yCIIOBHS HX
paboThI. IepememmuBaonme
YCTPOHCTBA. Koncerpykuuu

TErI0OOMEHHBIX ~ YCTPOMCTB B
3aBHCHMOCTH OT 00beMa peakTopa
1 BeMYMHBI TeruioBoro dddexra.
Anmaparsl st
BBLICOKOTEMITEPATYPHBIX
HEKaTATUTHUECKHX rasoBbIX
peaKIuii.

TenmooOMeEHHBIE
anmnaparsl

Poms
TennooOMeHHOH
anmaparypsl B
XUMHUUYECKOHN 1
HedTerazoBoi
MIPOMBIILTIEHHOCTH

daxTophl, BIMAIOLME Ha BLIOOP
KOHCTPYKLIMM TErLI000MEHHHKOB.
Knacci(ukaims TernnooOMeHHOH
annaparypsl.

KosyX0TpyOHbIE TErI00OMEHHbIE
armaparsl. Ter1o00MeHHUKH
tuma  TH. Tlpeumymectea ¥
HENOCTATKH 3TOH KOHCTPYKLIHH.
Tennoobmennuku  tma  TK.
Teri000MeHHHKH c U-
obpasHbiMu TPyOKamMH. Anmaparsl
¢ mnasarouiei ronoskoit; Tumn I1 1
K. Criocobb1 KperuIeHHs
KpBIIIEK IUIABAIOLIMX TONOBOK C
MONBHKHON TPYyOHOH peIeTKOH.
DneMeHTbI KOXKYXOTPYOHBIX
TEIJIO0OMEHHBIX anmnapaTos:
KOpITyca, KPBILLIKH, TpyOBl,
TpyOHBIE PeNIeTKH, MPOOJIBHBIE H
riornepe4Hsle MEeperopoOaKH.
Pacuer 311EeMEHTOB
KOJKYXOTPYOHBIX
Tero0OMEHHHKOB Ha MPOYHOCTD.
UnTtencudukams npouecca
TennooOMeHa B KOKYXOTPYOHBIX
TErI000MEeHHHKEX.
Tern1000MEHHUKH CIHPaIbHBIE U
rmactuHyatele.  KOHCTPYKUIMH,
obnacts NPUMEHEHHS,
NOCTOMHCTBA W HENOCTATKH.
DneMeHTsI KOHCTPYKLIMH.
TernnooOMeHHUKH IOPYTHX
KOHCTpYKLMH. TennooObMeHHHKH
BO3JYNIHOrO  OXJNAXKIEHUS, HX
IperMylecTBa M OCOOEHHOCTH
KOHCTpYKUMH,  TerooOMeHHNKH
tMIIa  «Tpyba B TpyGe».
OpocuTeIbHBIE TeTNIO0OMEHHHKH.
ITorpyxHsie  TEMIOOOMEHHHKH.
BiiouHbIe TEIIOOOMEHHHKH.

TIK-5, IIK-11,
IK-12

Q06mue ceeeHue

XUMHAYECKHH 71

Metoap! npefCTaBIeHus

TTK-5, TTIK-11,
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o nedptH N
HedrenpomyKTax

rpynnoBoi
YTIEBOAAOPOTHBLH
cocras He(TH

(paKLMOHHOrO COCTaBa HedTH.
ObecconnBaHue "
obespokuBanue HehTH. BpenHbie
npuMecH,  COAepiamuecs B
nedrax. HedraHsle 5MyIbCHH.
MeTonsl IeIMyJIbCalHH H
06e3B0KHBAHHS nedrei.
TepMOXUMHYECKUE YCTaHOBKH
(TXVY) s 00e3B0KHBAHHA
pedrei. Crabuimzauus nedTeil.
BJinsiHME PACTBOPHMBIX B He(TH
razoB Ha CTaOUIBHOCTE CHIPBSL.
OcHOBHBIE METOJIbI CTAOMIM3ALINH
medreit. MeTomp! OopebBl  C
MOTEPAMH  JIETKHMX dbpaximii
nedreil 1 OEH3UHOB.

[K-12

IleperuHas
nepepaboTka
HedTH

Knaccuduxanms
TpyOuaThIX
YCTAHOBOK
NepBUYHOM
niepepaboTKH
nedrH.

ACCOPTUMEHT MIPOAYKTOB,
[0JIy4aeMbIX  Ha aTMOCGhepHbIX
tpy6uareix (AT) u armocdepHo-
BAKYYMHBIX ~ TPyO4aThIX (ABT)
yeranoskax. IlytH  CHHIKEHHS
TeMIepaTyp KumeHus HeTH M
HeTenpoIyKTOB. AtmocdepHas
TpyOuaras yCTaHOBKa c
JIBYXKPATHBIM MCIIADEHHEM nedTH
¢ GJIOKOM BTOPUYHOM IEPErOHKH
BeH3uHa. OcobeHHOCTH
BAKYYMHBIX YCTA@HOBOK M HX
oTnMYMe ~ OT  aTMOCQEPHBIX.
TemnepaTypHbIi pEXUM H
[IPOM3BOJICTBEHHbIE  TOKA3aTENH
paGotst ABT B 3aBHCMMOCTH OT
[PUPOABI CHIPbS M IIONy4aeMBIX
HeTenponyKTOB.
OrnapuBaroiee
BOZISIHOTO I1apa.
OcHoBHOE
ycranosok AT H
aTMocdepHas KOJIOHHA,
BBIHOCHBIE OTIIAPHBIE  CEKLIMH,
BAaKyyMHas KOJIOHHA, armaparypa
nis CO3MaHus M TOAepIKaHUA
BaKyyMa (6apomeTpHYECKHH
KOH/IEHCATOp,  MapOKEKTOPHBIS
HACOChI M T.JL.).

NENCTBHE

obopynoBaH#e
ABT:

[IK-5, IIK-11,
[IK-12

BropuuHsie
MPOLIECCHI
nepepaboTKH
HedTH

OcHOBHbIE
MIOHSATHS O
NecTPYKTHBHOM
riepepaboTke
HedTH H
He(TenpoIyKTOB

Tepmudeckuii KPEKHUHT.
OcuoBHble (AKTOPBI, BIHSIOIIME
Ha  [rpouecc  TEPMHYECKOro
KPEKHHIa: TEMIepaTypa "
naBjeHWe Tpouecca, riayOuHa
MpeBpaLleHHs, XapakTep ChIPbs.
[TpuHUMNHATIbHAS

TIK-5, T[IK-11,
IIK-12
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TEXHOJIOTHYECKasA cxema 51

OCHOBHOE obopynoBaHHeE
THIIOBOTO [BYXIIEYHOIO
TEPMHYECKOr0 KpPEKHHIa ¢
BLIHOCHBIMH PEaKLIHOHHBIMH
kamepamu. KauecTBO OCHOBHBIX
TIPOZYKTOB TEPMHUECKOTO
KPEKHHTA.

Kokcopanue ToKenbx HedTaHbIX
OCTATKOB. OcobenHocTH
npoLecca. VcTaHOBKH
KOKCOBaHMsA HEe(TSHOrO ChIPhi
MOJTYHETIPEPLIBHOIO U
HEIPEepPBIBHOTO IeUCTBYA.
VcraHoska 3aMeJIeHHOro
KOKCOBaHMS. KonTakTHOE
kokcopanue.  KokcoBanue B
TICEBI00KIIKEHHOM cioe
MOPOIIKOOOPa3HOro KOKCA.

KoHCTpYKLMH U pacueT OCHOBHBIX
anmapaToB MNPOIEcca KOKCOBAHMS
(KOKCOBBIE ~ KAMEpBbl, PEaKTOPEI
KOKCOBAHWS, KOKCOHArpPeBaTesy).
TexHUKO-3KOHOMHYIECKas

XapaKTepHCTHKA pa3IMYHBIX

crocoOOB KOKCOBAHMS.
Karanutuyeckue OCHOBHBIE OxTaHOBbIE xapaxrepuctuku | JIK-5, [IK-11,
TIPOLIECCHI TTOHATHS 0 | OeH3HUHOB. Karanutu4ecknil IIK-12
MOJTy4eHH!s KATAJTATHYECKOM kpexuHr. OcHOBHBIE  (haKTOpBI
BLICOKOOKTAHOBBI KPEKHMHI' — | mpouecca: ChIpbe, KaTanu3aTop,
X DEeH3MHOB rporecce. TEMIIEpPATYpa U JIaBJIEHHE,

KpPaTHOCTb LHPKYJISALHH
KaTaJnu3aTopa.
KoxcoobpasoBaHue.
Kartanmm3zatopsl KPEKHHIa,
MEXaHU3M X NEelCTBUA,
OCHOBHBIE TpeOOBaHUs K HHM
(aKTMBHOCTB, ¢Ta0MILHOCTD,
TepMHUECKAd CTOMKOCTb,
MeXaHHYecKas TIPOYHOCTB,
pereHepupyemoctb M Ip.).
ITpomyKTsl KATATHTUYECKOTO
KPEKHHIa.

VCTAHOBKH C JBHXKYIIHMMCS CJIOEM
I apPUKOBOTO KaTaJu3aTopa.
Konctpyxkius, MPHHLIKIT

[eiicTBMS M pacdeT peakTopa H
pereHepatopa C JABHXKYLIIHMCS

IIAPHKOBBIM KaTAJIN3aTOPOM.
PaznuuHbie BapPHAHTBI
KOMITAHOBKH  Onmoxa  peakTop-
pereHeparop. Cucrema
MHEBMOTPAHCIIOPTA (mosep,
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L{UKJIOHHBIN
[THEBMOIIOIbEMHHUK,
IABJIEHHEM).

Y CTAaHOBKM C TICEBIOOKHIKEHHBIM
CJI0EM KaTanu3aTopa, BapHaHTEI
KOMIAHOBKH yCTAHOBOK. THroBas
yCTAHOBKA KaTaJIUTHYECKOr0
KpPeKHHIa c TPAHCIIOPTOM
MHKPOCHEePHUUECKOro
KATAIM3aTOpPa IOTOKOM BBICOKO#
KOHLIEHTPALIUH. Konctpykuus
bmoka peaKTOp-pereHeparop.
Pacuer peaxTopa M pereHepaTopa.
CoBMelIeHHbII peaxTop-
pereHepaTop. HanpasneHus
IajbHeHIero pa3BUTHA
YCTaHOBOK KATAJIHTHYECKOTO
KPEKHUHTa.

cenaparop,
TOMKA TIOf

Katanutugeckue
IIPOLIECCHI
NOJTyYEeHHS
BBICOKOAPOMATH3
UPOBAHHBIX
OeH3MHOB H
apOMaTHUECKHUX
yIIIeBOAOPONOB

IIporueccsl
n30HpaTenbHOrOo
KaTajmM3a, Jarollne
apoMaTHIeCKHE
YTJIEBONOPOILI

Karanuzaropsl prudOPMHHTA,
MEXaHH3M HX [efCcTBHSA,
OCHOBHbIe TpeOOBaHMsS K HHM.
OcHoBHble (haKTOphl MpoLecca
(kauecTBO CBHIPbS, TEMIEPATYPA,
06beMHAst CKOPOCTh, IaBJIEHHE
BOZIOpPOAA u KPaTHOCTh
LAPKYIIALH
BOJIOPOACO/IEPIKALIETO rasa).
[TpoMbILUIEHHBIE YCTAaHOBKH
npouecca KaTaJIMTHYECKOr0
pudopMuUHTa. BapuaHThb!
KOHCTPYKLHA, TIPHHLIMM JAeHCTBHS
u pacuer peakropa. OCHOBHBIE
TeXHUKO-DKOHOMHUYECKHE
roKasaTeu YCTaHOBOK
KATATHTHYECKOr0 PUPOPMHHIA.

TIK-5, IK-11,
I1K-12

[Tponeccer
OYMCTKH,
pasneneHus 1
nepepaboTKu
YIJIEBOIOPOIHBIX
rasoB

TIpuponHeie u
3aBOJICKHE
He(TAHBIE raskl

IMoaroToBKa ra3oB K nepepaboTke.
OumcTka  rasoB. Y CTaHOBKa
OUMCTKHM Ta3oB 3TAHOJIAMHHAMH.
Ocymka rasoB. IBepapie H
KULKHE BJIArOTIOrJIOTHTENH.
YcraHoBka OCYILKH rasoB
ATHJIEHTJTHKOJISAMH.
DpakIMOHUPOBAHHE rasos.
OcCHOBHBIE METOABI pasdeNeHus
rasos: peKkTU(HKALHS,
abcopOuus, KOMOMHHPOBAHHbIH
Mmeron pasnmeneHus. PasmeneHue
rasoB TepPHOANYECKON H
HernpepbIBHOH ancopOLHen.
A6copOLHOHHO-
peKTH()HKALIHOHHBII crocot
paszesieHus YTJIEBOZIOPOIHBIX

TIK-5, IIK-11,
IIK-12
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rasoB (AI'@Y). IIpeumyniectea U
uenocrarkn AT®Y. OcobeHHOCTH
pabotst AI'®Y ¢ BbIICICHHEM
3THJICHA.

10 | IIpoueccel IIpoueccs KomnaynnupoBaHue IIK-5, 11K-11,
Oy UeHHS IOy YeHHSI apToOeH3UHOB.  AJKHIHMPOBaHUE HK-12
BBICOKOOKTAHOBBI BBICOKOOKTAHOBBIX | TEPMHYECKOE M KaTaTMTHYECKOE.

X nobaBoK K nobasok k | YcraHoBka ANKHJIHPOBAHMS
aToOeH3MHaM aBTOOEH3HHAM GeH30J1a ITPONTHIICHOM.

11 | TpyOuarbie meun Hasnauenue u | CpaBHEHHE DPAa3JIMUHBIX  THIIOB IIK-5, IIK-11,
nedrenepepadar TUMBI [euell, MX | medel, OCHOBHBIE HAmPaBJICHHSA B TTK-12
BIBAIOIIMX 1% xaccudukanus ux pa3BuTHH. TeruioTeXHUYECKHE
He() TEXUMHUYECK ocobenHocTH  He(TE3aBOACKMX
UX TTPOHU3BOJICTB TpyOUaTHIX TEYEH, CBA3b MENIY

TENJIOTEXHHYECKUMH H
TEIJIOBBIMH MOKA3aTeAMH.
TennoHanpsKeHHOCTh

MIOBEPXHOCTH HArpeBa, TOMO4HOr'o
NPOCTPAHCTBA, MECTHBIE
TErUIOBBIE HArpy3kd B Kamepax

pazualiu " KOHBEKITHH.
Baxuenmmue COCTaBJIIAOIIHE
TpyGuaThix rmeueidl. I'apHuMTypa
revei, [PUMEHAEMBIE
MaTepuajbl.  YCTpOHCTBA  AJIs
CKMraHus TOIUIMBA  (TOPENKH,
dopcyHKH).

Pacuer TpyOuaThIX reqei.
IIpomeccel cropasus %}
TEIUIonepenayu B TOIIKE,

TeruIonepeaya B KOHBEKIIMOHHOM
Kamepe, BbIOOD pasMepoB Kamep
KOHBEKLIMH 1%} pamHaLHH.
Onpenenenune IOJIE3HOM
TEIUIOBOM  Harpy3kh TIeud |
COCTOSIHMSL CHIPbSi Ha BBIXOJE U3
meur. KIIJI meun U IyTH
YMEHBIUEHHUS Pacxofa TOMJIMBA.
[mapaBiMuecKud pacdeT IeYH,
ra30BOE COMPOTHBIEHHUE U TATA.

PYKOBOACTBOM

6. Codepiicanue npaKmu4ecKux 3aHAMui (tabmiua 3 a — ouHas gopma, Tabmuia 3 6 -

3ao4Hasi hopma)

lens nposedenusi NPAKMUYECKUX 3AHAMUTL — yriyOieHHOe M3y4eHUe

npernoaaBaTess

OTOENBHBIX

TeM OUCILMIIHHBL

TEXHOJOrM4eCcKoro pacdera TEIJIO- U MaCCOO6MeHHOF(_) 060pyn()BaHm{.

HAy4YHTHCS

CTYHEHTAMM O]

METOOHUKaAM
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Tabnuua 3 a

Ne Pazgen Ya | Tema cemuHapa, Kparkoe conepxkanue | Dopmupyembie

n/n| AMCUMMIMHBL | Chl | TMPAKTHYECKOro KOMIeTeHIHH

3AHATHS,
JaGopaTopHOro
NPAKTHKYMA

6. | Bropuunsle 6 | Pacuer IMpousBecTd  pacder H IIK-5, [IK-11,
MPOLIECCHI MacCOOOMEHHOro | monbop MaccooOMEHHOTO IIK-12
niepepaboTKH annapara annapara o
Heu MHANBUAYATbHOMY

3aJaHUIO

7. | KaTtanuruyeckue 8 | Pacuer peakropa | IIpousBecTu pacuer Ha IIK-5, [IK-11,
NIPOLIECChHI POYHOCTh OCHOBHBIX IIK-12
MOJIy4eHHs 3JIEMEHTOB peaxTopa-
BLICOKOOKTAHOBBI koTna ¢ pydamkoi 1O
x OEH3MHOB WHAMBUIYATbHOMY

3a0aHUHO.

9. | IIpouecch 5 | MuHu- BuicTynnenne cryaentos ¢ | [IK-5, IIK-11,
OYHCTKH, KoH(EepeHIs Ha | NPe3eHTalUAMH no IIK-12
paszeneHus u TEMY MPEJIOKEHHON TeMaTHKe.
nepepaboTKu «ITepepaboTka Joxnan Ha 10-20 MuHyT.

YrIeBOAOPOIHBIX yTrIIeBOIOPOIHBIX
razoB razoBy

11. | Tpybuatsie meunm | 8 | Pacuer Paccumrath meub  ams | [IK-5, TIK-11,
nedrenepepabar TpyO4aThIX Neuel | Harpesa MmasyTa ITIK-12
BIBAIOLIUX . u UHMBHIYaJbHOMY
He(hTEXMMUYECKH 3aJJaHUI0
X TIPOU3BOJCTB

Tabmuua 3 6
Ne Pasgen Ya | Tema cemuHapa, Kpartkoe coaep:kanue dopmupyembie
n/n | AUMCUMNJMHBI | Cbl | TPAKTHYIECKOro KOMIeTeHIHH
3aAHATHS,
J1a00paTOpHOTO
NPAKTHKYMA

6. | Bropuunsie 2 | Pacuer Mpoussectn  pacuer | [IK-5, IIK-11,
NPOLECChI MaccooOMeHHOro | mogbop — MaccoOOMEeHHOro IIK-12
nepepaboTku armapara ariapara 1o
HedTH WHIUBHIYAIbHOMY

3a0aHHI0

1. Karanuruueckue 2 | PacueT peakTopa IlpoussecT pacyeT Ha IIK-5, [IK-11,
MPOLIECCHI MIPOYHOCTh OCHOBHBIX ITK-12
TIONy4EHUST 3/IEMEHTOB PEeaKkTopa-KoTiia
BbICOKOOKTAHOBBI c py6aukoi o
X OEH3UHOB MHIMBHAYAJIBHOMY

3aaHHIO.

9. | Ilpoueccht 1 | Munu- Boictyruienne crynentoB ¢ | [IK-5, IIK-11,

OUMCTKH, kondepeHIMs Ha | IPe3eHTALHAMA o [IK-12

20




X MPOU3BOJICTB

pasoeneHus u TeMy MPEeJIOKEHHOH — TeMaTHKe.
nepepaboTKH «[lepepaboTka TMoxnan Ha 10-20 MuHYyT.
YIJI€BOOPOIHBIX YITIEBOZIOPOTHBIX

ra3zoB ra3oB»

11. | Tpybuarsie mneuu Pacuer TpyOuarsix | Paccuurars  meub  AJA TTK-5, [TK-11,
uedrenepepabar nevei Harpesa MasyTa IK-12
BIBAKOLIIVX u HHIMBUOYATLHOMY
He(TeXMMU4ECKH 3a/1aHMI0

HABBIKOB 3KCIIEPUMEHTAJIbHBIX MCCIIEN0BAHII; OCBOEHHE METONIOB obpa

7. Codepacanue nabopamopnsix 3ausmuil (tadiuna 4 a — oynas dopma, Tabmuua 4 6 —
3a0uHast hopma)

[env nposedenust IABOPAMOPHBIX  3AHAMUL: npuoOpeTenrie W COBEPLICHCTBOBAHME

u3ydeHHe yCTPOMCTB, NPUHLMIIOB [EHCTBUA,

MOJEJbHBIX YCTAHOBOK.

OOTKH OMBITHBLIX JAHHBIX;

peXMMOB PAbOTHI annapaToB Ha NpHUMeEpax

Tabnuua 4 a

No

n/n

Pazgen
JAUCHHILTHHbI

Ya

Chbl

HaunmeHoBaHHe
nabopaTopHOH
paboThl

Kparkoe conepkanue

dopmupyembie
KOMMEeTEeHIHH

[Ipenmer
Kypca, ero
LeJH 1 3a1a4yH

Bubponsosius
MalTHH

(O3HaKOMHTBCSA c
TEOPETUUECKMMM ~ OCHOBaMH
BUOPOU30ALINN MAIlKH.
M3yuuth  KOHCTPYKTHBHBIC
ocobennoctn  u  pabory
BuUbOpO- M30JSILIMOHHOM
YCTAHOBKH. Omnpenenutsb
OCHOBHBIE IMHAMUAYECKHUE
XapaKTEePUCTUKM  CHCTEMBI
PacYETHBIM NyTEM.

IIK-5, ITIK-11,
ITIK-12

PeakiimoHHas
arnmnapartypa

Hccnenosanue
FUAPOAMHAMUYEC
KHX _
XapaKTEePUCTHK
HacaJ04HOMN
KOQJOHHBI

H3zyuutb KOHCTPYKLIHIO
HAcamO4yHOH  KOJIOHHBI  C
uccaenyeMon HACAIKOH.
O3HAaKOMUTCS C METOOUKOH
JKCIIEPUMEHTATBHOTO
HCCIe0BaHusA
THAPOANHAMHYECKIX
XapakTepUCTUK KOJIOHHBI €
pa3IUUHbBIMH BUIAMH
HacaJlokK. BhIMONHUTH
pacyeTbl  I'MIPABIMYECKOrO
COMpPOTHUBJIEHHs] KOJOHHBI C
CyXuMH M OpOIIAEMBIMH
HACAIOYHBIMU 3JIEMEHTAMMU.

IIK-5, [IK-11,
IIK-12

TennoobMeHH
pI€ amnmnapaTsl

Hccnenosanue
rUIPOAMHAMHYEC

H3y4uuTh KOHCTPYKLIMH H
npuHLMI paboThI

ITK-5, [IK-11,
IIK-12
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KHX
XapaKTepUCTUK
KOXKyXOTPyOUaThl
X
TETI00OMEHHHKO
B

KOKyXOTpyOUaThIX
TEmI000OMEHHHUKOB
pa3nuuHbX THNOB. OCBOHUTD
METOMKY pacdera
THAPABINIECKOrO
COMPOTHBJIEHHH TPYOHOTO
MEXTPYOHOTO MPOCTPAHCTBA
KOXyXOTpyOuaToro
TersI000MEHHUKA.
TeopeTH4ecKue pacCINTaTh v
JKCIIEPUMEHTAILHO
MPOBEPHTH MUIPABINYECKOE
COTIPOTUBIIEHHE TPYOHOIO 1
MEKTPYOHOTO IPOCTPAHCTB
KOJKyXOTpyO4aToro
TEenI000MEHHHNKA JKECTKOM
KOHCTPYKLIMH.

Obwue
CBEeHHE O
HedTH 1
He(TEepOAYKT
ax

HccnenoBanue
repMeTH4YHOCTH
YIIOTHUTENbHbBIX
CHCTEM

PaccuuTaTh BENTHUMHY YTEUKH
SKUIKOCTH yepes
CalbHMKOBOE M TOPLEBOE
YIUIOTHEHHE NPH 33[aHHBIX
3Ha4eHUsIX 0DOpOTOB Baja U
NABJIEHUM paboueit
FKHUOKOCTH.
DJKCIEPHMEHTANILHO
OMpenenuTh BEJMYUHY
YTEYKH yepes 3TH
YIUIOTHEHUst M7 337aHHBIX
3HaueHuii  oOOpoTOB U
naBJIeHU paboueii
HKHUKOCTH.

IIK-5, lIK-11,
1IK-12

IlepBuynas
nepepaboTKa
HedTu

IMuoponuHaMUKa
amnmapara c
nepeMeLInBaroI N
M yCTPOHCTBOM

O3HAKOMUTBCS c
TEOPETUUECKUMH  OCHOBaMH
TUAPONMHAMHUKH  MPOLEcca
nepemeinBanus.  Ocontsb
METOAUKY pacueTa
rUAPOAMHAMMYECKHX

XapakTepUCTUK  Ipolecca:
OCHOBHBIX JIOKQJIbHBIX HIH
OCpEeIHeHHBIX XapaKTePUCTHK
[oNst CKOpocTell B 00Beme
anmapara; 3HaueHMil OCeBOH
u pamuasbHbIX CHII,
NEHCTBYIOLIMX Ha MELIAJIKY,
ryOuHy BOPOHKH,
MOIIHOCTh TepeMelIMBaAHUA.

IIK-5, ITK-11,
[IK-12

BtopuuHeie
MPOLIECChI
nepepaboTku
HepTH

CpaBHHTENBHASA
XapaKTepHCTHKA
GapOoTakHBIX
KOHTAKTHBIX

YCTPOMCTB

M3yunTh  KOHCTPYKLHH H
TIPUHLINIT paboThl
OapOOTaXHBIX ~ Tapejok ¢
riepeMBHBIMU

YCTPOHCTBAMM. OcBOHTD

IIK-5, IIK-11,
IIK-12
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METOJIHKY
9KCIIEPUMEHTAIBHOTO
UCCNeN0BaHUA
THIPABIMYECKOrO
COMPOTHUBJIEHUS KOHTAKTHBIX
YCTPOMCTB Tapesab4aToro
THUMA U U3Y4YUTb PEKHMMBI MX
paboThI.

7 Karanutugeck Hccneposanue H3yunuTh 0COOEHHOCTH IIK-5, [TK-11,
1€ MPOIIECCHI FHAPOIMHAMUYEC | KOHCTPYKIMHK abcopbepa 1IK-12
TOJTy4EHUs KHX BHXPEBOTO THUIIA CO
BBICOKOOKTaHO XapaKTepUCTHK CMEHHBLIMUA OPOCHTEJILHBIMU
BbIX OEH3HHOB abcopbepa ycTpoiicTBaMu. BBIMOTHUTD

BMXPEBOIO THIIA | MOHTAXHbIE H IEMOHTAXKHBIE
paboThl O YCTAHOBKE
3a[aHHbBIX TIPENoAaBaTeieM
BUJIOB OPOCHUTENIBHBIX
cuctem. O3HAKOMMTBCA €
METOIUKO
JKCIEPUMEHTAJILHOTO
MCCIEeNOBAHUS
TUAPOAUHAMHYECKHX
xapaktepucTik abcopOepa co
CMEHHBIMH OPOCUTENbHBIMU
yYCTPOHCTBAMH.

8 Karanuruuec- JleMOHTaK, O3HaKOMUTBCS c| ITIK-5, IIK-11,
KHE TMPOLIECCHI MOHTaXK U | KOHCTPYKIMEH u IIK-12
MOy YEHHS LIEHTPOBKA NPUHLIUTIOM paboTe!
BLICOKOApPOMAT 1eHTPOOEIKHOTO LeHTpoOeKHOrO  Hacoca |
M3MPOBAHHBIX Hacoca C | TEXHONOTHEH  MOHTAXHBIX
OeH3MHOB M TMPUBOJIOM pabor.  O3HaKOMUTBCA  C
apOMaTUYECKU METOIUKOMN MPOBENECHUS
X LEHTPOBKHU HACOCHOM
yrJIeBOJOPOAO YCTAaHOBKH Ha MepeKoc H
B napauieNbHOe CMeELIEeHUE

ocei

9 Ipoueccer HccnenoBanue H3yuuts ocobennocty | [IK-3, [TK-11,
OYUCTKH, rUAPOAMHAMHMYEC | MPAMOTOYHBIX TapeokK. IIK-12
pasneneHus u KHX O3HaKOMUTLCS C METOAMKOH
nepepaboTKu XapaKTePUCTHK 9KCTIEPUMEHTATBHOTO
yIJ1eBOIOPO/IH KOHTaKTHBIX HCCIIeNOBAHUS
BIX Ta30B MPSMOTOYHBIX M | THAPOJMHAMHYIECKHIX

MPSIMOTOYHO- XapaKTEePUCTHUK B

BHXPEBbIX MaccOOOMEHHBIX ~ KOJIOHHAX.

YCTPOMCTB. ITposecTtu CpaBHeHUe
TUAPOAMHAMUYECKUX
XapaKTepPUCTHK  PasIHYHBIX
NPSIMOTOYHBIX TAPEJIOK.

10 | IIpouecchl MoHTax, H3yuuthb xoHcrpykumu | [IK-5, ITK-11,
NOJIy4eHHUs DEryiupoBKa W | KONMA4YKOBOH M KJIANaHHOM IIK-12
BBICOKOOKTAHO HCClIeIOBaHMs tapenok. (O3HAKOMUTBCS C
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BbIX 100aBOK K HapOoTaXKHBIX MeTonaMu MOHTaXa

aBTOOEH3MHAM Tapesok KOJIOHHBI, cbopku U
yCTaHOBKH TapesioxK.
O3HAKOMHUTBLCSH C METOOMKOMN
pacyera
SKCMEPUMEHTAJILHOTO
UCCIeOBaHUS
TMAPABIMYECKOrO
COMPOTHBJICHHUS
HapOOoTaXKHBIX Tapenok.
Teoperuyeckd  pacCcHyMTaTh
rHAPOIVHAMHYECKOE
COTIPOTHBJIEHHE
HapOOTaKHBIX Tapesok
YKPYTHEHHbIX Pa3MEPOB.

11 | Tpybuarbie 9 | Texnonoruuecko | IIpoexTupoBaHue [IK-5, TIK-11,
ne4yu e XUMHYECKHX PEAKTOPOB [IK-12
nedrenepepad MPOEKTUPOBAHUE
aThIBAIOIUX H XUMHUECKUX
HeTeXMMHUEC peaKTOpOB
KHX
MPON3BOICTB

Tabnuia 4 6

Ne Paznen Ya | Hanmenosanue Kparkoe conepkanue dopmupyembie

n/n | aucuunuuHEL | ¢bl | Ja6opaTopHOH KOMITeTEeHIHH

padoThI

1 IIpenmer 2 | Bubpousonsuus O3HaKOMUTHCSH c| IIK-5 IIK-11,
Kypca, ero LeJju MallIH TEOPETUYECKUMH  OCHOBaMH TIK-12
U 3a7auu BHOPOH30JIALIMH MAIIHH.

Hzyuuts KOHCTPYKTUBHBIE
ocobenHocTH W paboty BHOpO-
M30JIALHOHHON YCTaHOBKH.
Onpenenutb OCHOBHBIE
IMHAMHYECKHe
XapaKTePUCTUKH CHCTEMBbI
PacUETHBIM Iy TEM.

2 PeaxiinoHHas 2 | HecnenoBanue Hayuuthb xoHcTpykumio | [IK-5, IIK-11,

anraparypa TUIPOMHAMUYECK | HACANOYHOH  KOJIOHHBI - IK-12
MX XapaKTEPUCTHK | HCCIIENyEeMOH HACAZIKOMH.
HacamouHON O3HAaKOMUTCA € METOJIUKOH
KOJIOHHBI SKCIIEPUMEHTATEHOTO
HCCIIe0BaHMS
IMIPOAHHAMHYECKHX
XapaKTEepPUCTHK  KOJOHHBI  C

pasIMYHBIMKA BHIAMH HacCanoK.

BrinonHuTh pacdeTsl
rUIPaBIMYECKOrO
COMPOTHUBJIEHUA KOJIOHHBEI C

CYXHMH H OopoLaeMbIMH
Hacaa0UYHbIMH 3JIEMEHTAMH.
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Teruioo0OMeHHbI
€ anmaparTsl

Hccnenoranue
CHIPOAMHAMHYECK

UX XapaKTepHUCTHK
KOKYXOTPyO4aThIX

Ter1000MEHHHUKOB

M3yunTh KOHCTPYKLIHH H
MPUHLIKAT PabOThI
KOMYXOTpyOUaThIxX
TerUI00OMEHHHKOB Pa3Iu4HbIX
Tunos. OCBOUTL METOIMKY
pacueTa ruipaBJIn4ecKoro
CONPOTHBJIEHHN TPYOHOIO 1
MEKTPYOHOrO IIPOCTPAHCTBA
KOJKyXOTpyO4aToro
TErLI00OMEHHHKA.
TeopeTnueckHe pacCUUTaTh U
IKCIIEPUMEHTAIBHO MPOBEPHTE
rUAPABIHYECKOE
COMpPOTHUBJIEHHE TPYOHOTO 1
MEeXTPyOHOrO MPOCTPAHCTB
KOXKyXOTpyO4aToro
TEerI000MEHHHKA JKEeCTKOH
KOHCTPYKLIMH.

IIK-5, ITK-11,
I1K-12

O06mme
CBE/IEHHE O
HedTH U
nedrenponyxTa
X

Hccnenosanue
repMETHYHOCTH
YHJIOTH]/ITGIII:HBD{
CHUCTEM

PaccunTarh BENMUHHY YTEUKH
HKUAKOCTH Yepe3 CalbHHKOBOE
¥ TOpLEBOE YIUIOTHEHHE TIPH
3aIaHHBIX 3HAYEHHAX
060poTOB Bana W JABIEHHH
paboueii KHIKOCTH.
JKCIEPUMEHTAIBHO
OTPEENHUTh BEJIMYHHY yTEYKH
yepes 5TH VIUIOTHEHHA JUis
3aMaHHBIX 3HAYeHHi 0DOpPOTOB
u NaBJIeHHH paboueit
JKHIKOCTH.

IK-5, [TIK-11,
IIK-12

IlepBuuHas
nepepaboTka
HedTH

T'upponnHaMuxa

anrnapara c

repeMenIHBaloIH
M YCTPOMCTBOM

O3HaKOMUTHCH c
TEOPETUYECKMMH  OCHOBaMH
THAPOIHHAMHUKH npouecca
nepeMenIMBaHus. Oceouts
METOIHKY pacuera
TUAPOIMHAMHYECKHX
XapaKTePUCTHK npouecca:
OCHOBHBIX  JIOKQIBHBIX  HJIH
OCPEIHEHHBIX XapaKTEePUCTHK
moias ckopocreil B obbeme
anrapara; 3Ha4eHHi OCEBOH M
paguanbHbBIX cuJI,
NEACTBYIOIIMX Ha MEMIaNKy,;
rjyOHHY BOPOHKH; MOIIHOCTb
nepeMerMBaHHsI.

IIK-5, [TK-11,
IIK-12

Bropuunsie
MPOLIECCHI
nepepaboTki
HeTH

CpaBHuTebHAs
XapaKTepHCTHKA
DapBoTaKHBIX
KOHTAKTHBIX
YCTPOHCTB

H3yunTe  KOHCTPYKLHH  H
MPUHLIMIT paboTsl
BapbOTaKHBIX ~ Tapenok ¢
MEpEeMBHBIME  YCTPOWCTBAMH.
Ocoutk METOIUKY
IKCIIEPUMEHTAJIBHOIO
UCCIIeNOBaHMsI

ITIK-5, I1K-11,
IIK-12




THAPABIHYECKOrQ
COMPOTHBIIEHUS]  KOHTAKTHBIX
YCTPOICTB Tapeiab4aToro THIA
M HM3YYATb  PEXKHUMBI  HX
paboThl.

7 Karanutnuecku Hccnenosanne H3yunts 0COOEHHOCTH IIK-5, [IK-11,
€ MPOLIECCHI THPOIMHAMMYECK | KOHCTpyKumu abcopbepa ITIK-12
TOJTyYEeHUs UX XApPaKTEePUCTHK | BUXPEBOrO THITA CO CMEHHBIMH
BLICOKOOKTAHOB abcopbepa OpOCHUTEbHBIMU
bIX OEH3MHOB BUXPEBOTO THIIA ycTpoiicTBamMu. BBIMONTHUT

MOHTAXKHBIE U IEMOHTAXKHBIS
paboThI MO yCTAHOBKE
3alaHHBIX [IPETo/IaBaTeNIEM
BHJIOB OPOCHTEJIBHBIX CHCTEM.
O3HAKOMHUTLCS C METOUKOH
IKCIIEPUMEHTAIBHOTO
HCCJIeIOBaHUS
THAPOANHAMHYECKHUX
xapaxtepuctik abcopbepa co
CMEHHBIMHM OPOCHTEILHBIMA
YCTPOHCTBAMH.

8 Karanutnuec- JleMOHTAK, (O3HaKOMHUTLCSA ¢ | IIK-5, [IK-11,
KHMe TIPOLIECCHI MOHTaXK M | KOHCTPYKLMEH M MPHHLNATIOM IIK-12
TTOJTYYEHUS LIEHTPOBKA paboTEI LIeHTPOOEKHOT O
BBICOKOApOMAT LEHTPOOEKHOTO Hacoca u TEXHOJIOTHEH
W3HUPOBAHHBIX HAcOCa ¢ MPHBOIOM | MOHTRKHBIX pa0or.

OeH3HHOB u O3HaKOMHUTBCS € METOOMKOH

apoOMaTHYECKUX NPOBEAECHHS LEHTPOBKHU

yrJIEBOIOPOIOB HACOCHOWM  YCTaHOBKM  HA
nepekoc W TapajuiesbHOe
CMeIlIeHHe Ocer

9 Ipoueccol Hccnenoeanue Hayunte ocobennoctu | [IK-5, IIK-11,
OYMCTKH, THAPOAMHAMHYECK | MPSAMOTOYHBIX TapEeIoK. TIK-12
pasnmeneHus v yx xapakrepucTuk | O3HAKOMUTBCS € METONMKOH
niepepaboTKH KOHTAKTHBIX JKCTEPHUMEHTAJILHOTO
YTJIEBOIOPOIHEI NpSIMOTOYHBIX M | MCCIIEN0BAHHSA
X rasoB MPSMOTOYHO- THAPOIUHAMHYECKHX

BHUXPEBBIX XapaKTepUCTHK B

YCTPOHCTE. MacCOOOMEHHBIX ~ KOJIOHHAX.
Ilposectn CpaBHEHHE
rUAPOAMHAMHUYECKHX
XapaKkTePUCTHK  PAa3JIMYHBIX
NPAMOTOYHBIX TAPEJIOK.

10 | Ilpoueccol MoHTax, H3yuuts xouctpykimu | ITK-5, I[IK-11,
TOJTyYEHUS peryJIupoBKa M | KONMAuKOBOM M KJIANAHHOHK [TK-12
BBICOKOOKTQHOB MCCIIeIOBAHHS tapenok. O3HaKOMHMTBCS  C
BIX 100aBOK K OapboTaxHBIX METOIaMH MOHTaXa KOJIOHHBHI,
aBTOOEH3MHAM TapenoK cOOpKHM M YCTAHOBKH TapesioK.

O3HAKOMHUTLECA C METOOUKOM
pacdeTa 3KCIIEPHUMEHTAIBHOTO
HCCIen0BaHNsA
rHUIPABIMYECKOrO
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corpoTusieHns 6apOOTAKHBIX

TapENoK. TeopeTHYeCKH
paccyMTarh
TUAPOAMHAMHYECKOE
conpoTuBieHre 6apboTaKHbIX
TapesoK YKPYITHEHHBIX
pasMepoB.

11 | TpyGuatsie Texuonoruueckoe | IlpoexTnpoBaHne sumuuecknx | TIK-3, IIK-11,
rieun NPOEKTHPOBAHHE pPEaKTOpOB IIK-12
Hedrenepepaba XUMHYECKHX
TBIBAOIIHMX M pPeaKTopoB
He(pTexuMUIec
KHX
MPOU3BOICTE

Jla6opamopneie padoms NPOBOOAMCSL 6 NOMEUEHU yuebHoill 1adopamopuy 324 ragpedpui

TMO ¢ ucnonb306anuem CheyudibHo20 06OPyOOSaHUA.

8. Camocmosamensnan paboma baxaiaspa

zaouHas hopma)

(TaGmaua 5 a — ouHas gopma, tabnuua 5 6 —

Tabnuua > a
Ne Tembl, BLIHOCHMbIE HA Ya ®opma CPC dopmMupyemMbl
o/ | camocrosiTenbHyo pabory | €bl e
KOMIETEHIHH
1 ITpenmer Kypca, €ro neju u 6 IIpopabomka mamepuana, ITK-5, [IK-11,
3a7a4u nod2omoeKa K 1abopamopnoi TIK-12
pabome, opopmaenue ondema
2 | PeakumoHHas anmaparypa 6 Tpopabomxa mamepuana, [IK-5, IIK-11,
1OO20MOBKA K 1A60PaAMOpHOi IIK-12
pabome, ohopmnenue omyema,
n0020MO6KA K MeCnmupOsanuio.
3 TennooOMeHHbIE annaparbl 8 IIpopatomka mamepuand, IIK-5, I[IK-11,
10020MOBKA K 1abopamopnoi IIK-12
pabome, oghopmaenue omiemd,
HOO20MOBKA K MECMUPOBAHUIO.
4 O6ume ceenenue o He(TH U 8 IIpopabomka mamepuaid, IIK-5, IIK-11,
HedTenpoayKTax HOO20MOBKA K 1A0OPamopHOU IIK-12
pabome, oghopmnenue omuema.
5 [TepBuuHas nepepabotka | 8 IIpopabomka mMamepuaia, IIK-5, [IK-11,
HepTH 10020MOBKA K 1a6OpamopHoil IIK-12
pabome, oghopmnenue omuema,
nOO20MO6KA K Mecnmuposaniiio.
6 | Bropu4Hbie MPOUECCHI 22 IIpopabomxa mamepuand, [IK-5, IIK-11,
nepepaboTKK HEPTH 10020MOBKA K 1A6OPaAMopHOH IIK-12
' pabome, oghopmnenue omuema,
N0020MOBKA K MECMUPOBAHUIO.
Beinonnenue pacyemunblx 3a0anui.
7 | KaranuTudeckue npoueccsl 22 Ipopabomxa mamepuaid, IK-3, IIK-11,
MOJTy4eHHs BHICOKOOKTAHOBbIX HOO2O0MOBKA K 1AGOPAMopHoOi [IK-12
OeH3MHOB pabome, opopmnenue omuema,

27




HOO020MOBKA K MECMUupOSaHuio.
Boinonnenue pacyemnuix 3a0anui.

nodzomoeka k 1abopamopHoi

8 Karajutudeckue  mpoueccel | 22 IIpopabomxa mamepuana, IIK-5, TIK-11,
MOJTy4eHHsA noo20mosxa Kk 1abopamopHoi IIK-12
BBICOKOAPOMAaTH3MPOBAHHBIX pabome, ogpopmaenue omyema
OEH3MHOB M apOMaTHYECKHX
yTrIIeBOIOPONOB

9 TIporeccel OYUCTKH, 23 IIpopabomka mamepuana, TIK-5, [TK-11,
pasneneHus U nepepaboTKu HOO20MOBKA K 1A00PAMOPHOU IIK-12
YIJIeBOIOPOIHBIX Ta30B pabome, ogpopmienue omuema,

HOO20MOBKA K MECMUPOEAHUID.
Brinoanenue pacyemusix 3a0anuil.

10 | IIpouecchl moJy4eHHs 23 Ipopabomxa mamepuana, IIK-5, IIK-11,
BBICOKOOKTaHOBBIX 100aBOK K nO020MOsKA K 1a00pamopHoi 1IK-12
aBTOOEH3HHAM pabome, oghopmierue omyema

11 | TpyOuatsie neun | 23 [Ipopabomka mamepuaia, IIK-5, [IK-11,
HedrenepepadaThIBAIOIINX U nOO20MOBKA K 1a6OpamopHoi [IK-12
HeTeXUMHUECKIX pabome, oghopmienue omuema,

MPOU3BO/ICTB HOO20MOBKA K MECMUPOBAHUIO.
Beinonnenue pacyemusix 300aHui.
12 | KypcoBoii mpoeKT 36 Buinonuenue u n0020mMoeKa K IIK-5, IIK-11,
3aquume Kypcoeo20 npoexkma IIK-12
Tabmuua 5 6
No Tembl, BBIHOCHMBIE HA Ya ®opma CPC dDopmMupyemMbl
n/n | camocronTeabHyI0 paboTy | Cbl e
KOMITeTeHIMH

1 [pemmeT Kypca, ero Lenu 1 19 IIpopatiomka mamepuand, TIK-5, IIK-11,
3ana4m nod2omoska Kk 1a6opamopHoti HK-12

pabome, opopmaenue omuema

2 PeaxioHHas annaparypa 20 IIpopatomka mamepuand, IIK-5, T[IK-11,

HOO20MosKa K I000pamopHol IIK-12
pabome, ogopmaenue om4ema,
HOO20MOEKA K MeCMUPOSAHUIO.
3 TernnooOMeHHbIE arapaThl 20 IIpopabomka mamepuana, IIK-5, [TK-11,
no020MoeKa k 1a6OPamopHOU IK-12
pabome, ogopmnenue omyema,
- HOO20MOBKA K MECMUpPOSAHUIO.

4 O6wue cBeeHue 0 HeTH U 20 Tpopabomia mamepuand, IIK-5, [1K-11,
HedTenpoayKTax HOO20MOEKA K 1abopamopHoL IIK-12

pabome, oopmierue omuema.

5 Tlepeuunas nepepaborka nepm | 20 Ipopabomka mamepuand, K-35, IIK-11,

HOO2OMOBKA K 1ADOpamopHot HKE-12
pabome, ogopmaerue onvemd,
nOO20MOBKA K MECMUPOSAHUIO.
6 BTopuyHbIe MPOLIECCHI 39 HMpopabomra mamepuand, ITK-5, [TK-11,
nepepaboTKH He)TH no020Mo8KA K 1a00pamopHoU TK-12
pabome, oghopmnenue omyemd,
N0O20MOBKA K MECMUPOSAHUIO.
Boinoanenue pacuemusix 3a0anui.
7 KaranmutHueckue poLecchl 39 I[Ipopabomxka mamepuaid, ITK-3, IIK-11,
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MOJTy4EeHHUS! BBICOKOOKTAHOBBIX pabome, ogopmuenue om4ema, TIK-12

GeH31HOB NOO2OMOBKA K MECMUPOSAHUID.
Buinonnenue pacyemuuix 3a0anui.

8 Karanutndeckue npoueccet | 39 Ipopatomka mamepuand, IK-5, IIK-11,
IOy YEHHS nodzomoexa k 1abopamopHoil MK-12
BBICOKOAPOMATH3HPOBAHHBIX pabome, oopmaeHue omuema
OeH3MHOB W apOMaTUYeCKHX
yIJIEBOAOPOAOB

9 ITpoLeccs! OUMCTKH, Pa3feNeH s 40 IIpopatomxa mamepuana, TIK-5, ITK-11,
¥ niepepaboTKH nOO20MOEKA K 1a60pamopHot TIK-12
yTJIEBOIOPOHLIX ra30B pabome, ogopmieHue omyema,

nOO20MOEKA K mecmupoeaniuio.
Botnonnenue pacuemusix 3a0anui.

10 | IIpoueccsl noay4eHus 40 IIpopabomra mamepuand, ITK-5, IIK-11,
BBICOKOOKTAHOBBIX 100aBOK K noozomoeKa K 1abopamopHo TIK-12
aBTOOEH3HHAM pabome, oopmienue omyema

11 | TpybuaTsie neun | 40 Ipopabomra mamepuand, TK-5, [IK-11,
nedrenepepabaTeiBAIOUX  H nOO20MoeKA K 1a00pamopHoT TK-12
He(TEXUMIYECKITX TIPOHU3BOZICTB pabome, oopmienie omuema,

NOOZOMOBKA K MECUPOSAHUID.
Boinonnenue pacyemnuix 3a0anui.

12 | KypcoBoii npoeKxT 36 Buinonnenue u nOO20Mo6KA K TIK-5, IIK-11,
3aquyume Kypcoso2o npoexma IIK-12

9. Henonb3oeatue peiimunzo6oii cucmemul oyeHKu 3Hanuil

Ilpu  oyenxe pe3yrbmamos — OesmensHOCHU cmyoenmog 8 ~PamKax — OUCHUNIUHbI
«Obopydosanue Hegpme2azonepepadomxuy UCHONb3Yemcs peiimunzosas cucmema. Petimunzoeds
oyenKa (hopMupyemes Ha OCHOEAHUN MEKYUYe20 U NPOMEIHCYMOUHO2O KORMPOIA Maxcumansnoe u
MUHUMQIBHOE KOMUHECHEO 6annos RO Pa3IUYHBIM 6UOaM yuebnoil pabomsr ONPeceIAIomes. ux
crovcnocmvlo.  6-0if cemecmp (8 cemecmp Oas  3A04HOU opmur  0Byuenus) saeepuiaemcs
HpOCMAGNEHUEM IK3AMEHAYUOHHON OYEHKU U COOMEEMCMEYIoue0 eil yucna banios 00 IK3AMEHA
(36-+60), na sxzamene(24-40), obuee uucio 6anos (60+73-yooen., 74-86- xop., 871 00-omn). 7-0ii
cemecmp (9 cemecmp Ons 3a0unol Gopmsl 00yueHus) 306epuiaemcs. NPOCMasenuem OyeHKu u
coomeemcmeyiouge2o eil uucia 6anioe do srzamena (36+60), na sxzamene(24-40), obuee wucno
6anos (60+73-yooeu., 74+86- xop., 87+1 00-oma).

Ipu  usyuenuu Oucyuniunvl HpeOyCMAMPUSAEMCs,  SK3AMEM, KYpCOBOH  NPOeKm,
GuInONneHue U 3Quuma Iatopamopnsix pabom, cobecedosanue, MeCMUupOSanue, BbINONMEHUE
pacuemnupix 3a0anuii. 3a smu KOHMPOAbHbIe MOYKU cmyoenm MoJICcen NONY4UnTy MUHUMARbHOE U

MAKCUMAIBHOE KONUYecmso 6anios (cm. mabnuyy).

Ouenoumnsie cpedcmea ‘ Kon-60 | Min, 6annos l Max, 6arnros
6-it cemecmp '
Jlabopamopnas paboma 5 15 25
Cobecedosanue 1 3 3
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Tecmuposanue 3 18 30
IK3amen 1 24 40
Hmozo 60 100
7-il cemecmp

Jabopamopnasn paboma 6 18 30
Tecmupoeanue 3 9 15
Pacyemnas paboma 3 9 15
Sx3amen 1 24 40
Hmozo 60 100

B 7 cemecmpe (9 cemecmpe Ons 3a04HOil  opmbl  00YUeHUR)NPLOYCMAMPUCACCA
8LINONHEHUE U 3AUUMA  KYPCOBO2O NPOCKMA CHIYOEHM MOMCEm ROAYYUMb MUHUMAILHOE U
MAKCUMATBHOE KOMUYeCm8o 6anios (cm. mabauyy).

Quenounsie cpedcmsa Kon-60 Min, bannos Max, 6annoes
Kypcosoit npoexm 1 60 100

10. Hudpopmayuonno-memooudeckoe obecneuenue OUCHUNIUILbL
10.1 Ocnosnan rumepamypa

Ilpu w3yuennu pucuuruineel «OGopymoBanne HedTerazonepepalOTKM» B Ka4ecTBe

OCHOBHBIX MCTOYHMKOB MH()OPMALINH PEKOMEHIYETCsl UCIIONB30BATh CIEAYFOLLYIO JIHTEPATYpY.

OcHoOBHBIE HCTOYHHUKH HHPOPMALHH Koa-Bo 3Kk3.
1. Tlonmkapos, M.H. Mamuubl ¥ anmnapaTbl XHMHYECKHX 3BC «Jlanb»
npousBoacTs M Hedrerasonepepabotku [DnextpoHHsiii| https://e.lanbook.com/book/91289
pecypc]: yueb. / M.H. Tlonukapos, M.I'. Talinynnmun. — Joctyn u3 nr000H TOUKH

OnektpoH. naH. — Cankr-IlerepOypr : Jlaub, 2017. — 604 c.| uHTEpHETa NOC/E PETUCTPALIIHH C
IP-anpecoe KHUTY

2. Ilonukapos WM. Pacuersl MamuH W anmapaToB 10 ak3.
XMMMYECKMX  MPOU3BOACTB ¥  HedTerazonepepaboTKu
(mpumepsl U 3amaun). YuebHoe nocobue: Anbda-M, 2008,

718c.

2. Ilonumkapos, MW.M. Pacuersl MallWH U anmapaToB SBC QIIAHES
XMUMHUYECKMX  MPOU3BOACTB M  HedTerasonepepabOTKH fitoe i lunbaok com/bbok/91879
(mpumepsl u 3amaun) [DnekTpoHHBIA pecypc] :  yuel. HO(;TYH g ﬁm60ﬁ TO‘-I](.IfI
nocobue / WU, Tlonuxapos, CMH. Ilonuxapos, C.B.

Paukosckuii. — Jnextpon. naH. — Cankr-IlerepOypr: Jlanb, MHTEPHETA [IOCIE PErHeTPaLitit ¢
2017, — 716 c. IP-anpecos KHUTY

4. Tlouukapo, WM., Pacuerpl MalmiMH U armaparos 10 3K3.

XMMHWYECKUX TIPOU3BOACTB U HedTerasonepepaboTkH (MpuMepsI
v 3amaun). yuebnoe mocobmwe/ WM. Tlonukapos, C.H.
[Monukapos, C.B. Paukosckuii. — M.: Anbsda-M, 2012.- 720 c.

10.2 ﬂononnﬁmm bHaAA TUmMepamypa

B kaudecTBe MOMOJHUTEIBHBIX HMCTOYHHUKOB l/IHd)OpMaLIHH peKoOMEeHAYETCA HCMOJIb30BATh

CJIEAYIOILYIO TUTEPATYPY:
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JlonoTHMTEIbHbIE HCTOYHMKH HHpOpMALHH Kon-Bo 3K3.

Bupiokos, B.B. O6opynosanue HedTerasoBbIX NPOM3BOACTB! OBC «YHUBEpCUTETCKAs
yuebuuk : [16+]/ B.B. Bupiokos, A.A. IlITaur ; pubnroTexa OHNARHY
Hosocubupckuii rocy1apCTBEHHbIH TEXHUIECKHH https://biblioclub.ru/index.php?pag
yuusepcuter. — Hopocubupcek HoBocuOupckHii e=book&id=576142

rOCyaapCTBEHHBII TEXHUYECKUiT YHUBEPCHTET, 2016. - 514 c.
- wi., Tabm., cxem., rpad. — (Yuebuuku HI'TY).— bubmuorp.:
c. 506. — ISBN 978-5-7782-3009-5.

Joctym u3 mo00k TOYKH
HHTEPHETA MOCIIe PETUCTPALIMH C
IP-anpecos KHUTY

10.3 Dnexmpontvie ucmMoUHUKU Unpopmayuu
Ilpu wmsydenun aucuunamHel «O6opynoBanue HedTerazonepepabOTKu) HMCIOIb30BAHUE
3EKTPOHHBIX MCTOYHHKOB HHMOPMALIHH

1. Poccuiickast rocyaapcTBeHHas 6ubnuoreka — Pexxum noctyna: www.Tsl.ru

2. Hayunas 6ubnuorexa MI'Y um. M.B. JlomoHOCOB2 — PexxuM JOCTyNa: Www.nbmgu.ru
3. Dnextponnsiii karanor YHUL KHUTY — Pexum noctyna: http://ruslan.kstu.rul
4. Dnextponnas 6ubmmorexa YHHUIL KHUTY — Pexum nocryrna: http://ft.kstu.ru/ft/

5. Dnextponnas oubnnoreka «fOpai - Pexnm noctyna: https://biblio-online.ru/

6. DnexTponHas GubnuoTeka Znanium.com - Pesxnum 1ocTyna: https://znznium.com/

10.4 Ipoeccuonansvie bazvt OQRHLLX U UHPOPMAUHOHHbIE CRPABOLHBLE CUCIIEMBL

a) Bonpas SHUMKIONEAMs HepTH M rasa [Murepuer-pecypc]. Pexum poctyna:

https://www.ngpedia.ru

6) Co6panue 'OCTos https://vsegost.com

CoriacoBaHo: f% }2 El’mwz

bubnuoTexkapb

AT JlaremmoBa

11. OQuenounsie cpedcmea 0ia onpeoeienius pe3y/LbMamos 0C60eHUA OUCUUNTUHbL

OueHOYHbIE  CPENCTBA Ul  TPOBENEHMs  TEKYIIEro  KOHTPONA — yCHEBAEMOCTH,
IPOMEXYTOYHOH ~ aTTecTaluy OOydaromuxcs u MTOrOBOH  (TOCYHapCTBEHHOH —HTOTOBOIA)
arrecTaluy  pa3pabaThIBAlOTCS  COTJIACHO  TOJIOMKEHHIO O @®oHIAaX OLEHOYHBIX CPENCTB,
pACCMAaTPUBAIOTCSL KaK COCTaBHas 4acTb paboded nporpamMmel U ohopMIISIOTCS  OTAENBHBIM

JOKYMEHTOM.

12. Mamepuansno-mexnueckoe obecneuenue. OUCUUNIIUHbL (modyns)
s peanuzaid  y4eObHOro npouecca 10 mucuurmae  «OOopynosaHue
nedrerazonepepaboTK» TpebyeTcs Cenyonee MaTepHalbHO-TEXHIIECKOE obecrevyeHue:
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HaumeHoBaHue HaumeHoBaH#e yueOHOM INepeueHs J1aOOPATOPHOTO

pasnena (Tembl) | nabopaTopuu, ayAMTOPHH, KIacca 06opynoBaHus,
JMUCLIATUIMHBI CreLHANTH3UPOBAHHOM Mebenn 1
TEXHUUYECKHX CPelCTB O0yueHus
1-11 YuebHasi ayaiuTOpHs AJIs - MyJIETUMEIHHHBIN TIPOEKTOP;,
MPOBENEHNsA 3aHATHI JIEKIIMOHHOTO | - NEPCOHANIBHBIN KOMITBIOTED,
tuna (K, 104) - HACTEHHBIN JKPaH,

- aKyCTUYECKHE KOJIOHKH,
- y4eOHBIE CTOINEI, CTYJIbS,
- JI0CKA MePEIBIKHAS;
- CTOJ MPeroaaBaTells.

JlaGoparopHs MalIiH U annapaTos JIabopatopHoe 000pyIOBaHHE:

nedrerasonepepaborku (K, 324) ropTaTHBHAS naboparopus
«Karnempka»,  snaboparopus 1O
TEIIOTEXHHUKE, y4eOHO — HarMsHbIE
nocobus

[TomelleHne 1S CAMOCTOSITENBHOM | - IEPCOHANbHBI KOMITBIOTEP (1);

padoter (K, 318) - TOCKa,

- yueGHbI€ CTOJIBI, CTYJIbA;
- CTOJI TIPEenoAaBaTeis

13. Oﬁpmbsammw ble MEeXHONL0ZUN

1. Jlexumu. Hapsay ¢ TpagMUMOHHBIMM BUAAMHU  JICKIMOHHBIX 3aHATUH, TaKKe
MCTIOJIB3YEOTCA  NIEKIMsA-BU3yanu3aius (¢ HCMOJb30BAHMEM  Pa3IMYHbIX (GopM HarJIAAHOCTH!
npeseHTalMy [0 MUCLMIUIMHE, MYJIbTUMEINa, PUCYHKH, doTto, cxembl M TAONMLBI), JNEKIHA-
KOHCYJbTaLMs (OCYLISCTBIAEMAs B dopmaTe «BOMPOCHI — OTBETED?).

2. TlpakTuueckue 3aHATHs (YCTHBIH ONPOC, TECTUPOBAHHME, cobecenoBaHue, IUCKYCCHA,
KOJUIOKBUYM, pedepaTsl).

3. JJaBopaTopHbI€ 3aHATHS.

4, Tlpu OpraHM3alMH  CaMOCTOSTEJLHOH paboTbl  HCTOJB3YIOTCA  CIEAYIOLIME
obpazoBaTeNibHbIe TEXHOJOIHH: camooOyuenue (MHAMBUIyaNbHasE M TPYNIOBAs CAMOCTOATEIbHAA
pabora — u3ydeHue 0Oa30BOH M JIOTIONIHUTENBHOM JIMTEpaTyphl, MOArOTOBKA K MPaKTHHECKHM

3aHATHAM).
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JlucT nepeyTBepxKaeHus paboueil mporpaMmsl

Pa6ouas nporpamma no aucuuruiune «Obopynosanue nedrerasonepepaboOTKI» MepecMOTpeHa Ha
sacenanuu kapenpst TMO

Ne Hara Hamuuue Hanuuue IToamnuck IMonomuck Tlognuce ]
e MepeyTBEpIKIe- | M3MEHEHUH | HM3MEHEHHI B pa3paboT- | 3aBedylollero | HavanbHHKA
nust PIT CTIMCKE yuika PII xadenpon YMO
(npoTokou NUTEPATYPHI
3acemaHus
kapenpbt No_
oT
. 20)
| ]
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JIACT NEPEYTBEPKXJIEHUS PABOYE ITPOI' PAMMBI

Pabouas mporpamma no gucnumuae «OGopynoBanue HedTerazonepepaboTKHy IEPECMOTPEHA Ha
3acenanuu Kadenpsr TMO

Jata Hanmuune Hanmune IMonmuce Iloamuce TToanuce
I/l | NEPeyTBEPKACHHUS | M3MEHCHWH | HM3MEHEHWH B | pa3paboT- | 3aBeyIONIEro | HadagbHHKA
PII (mpotoxomn CIIIICKE ymka PIT Kadenpoit YMO
3aceIaHus JUTEPATyPHI
Kabenpet No ot
20 ) p
ol o pr g - Hony | vy PN % :




