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k OITOIT BO 18.03.01 XumMuueckast TEXHOJIOTHS
XUMHYECKAsI TEXHOJIOTHSI IPUPOAHBIX JHEPITOHOCUTEIEHN U
YIJIEPOJHBIX MATEPHUAIIOB

Pabouas mporpaMmma JUCHUIIIUHEI

IIpoueccsl M annmaparbl XUMHUYECKON TEXHOJIOTMH

3akpenieHa 3a noapasaenenueM  Kadenpa maremaTruku u ectectBo3HaHusi (HoBoTponukuii ¢pusinan)
Hamnpasnenue noarotToBku 18.03.01 Xumuueckass TEXHOIOTHS

OO0pa3oBatenbHast MporpaMma 18.03.01 Xwumuueckass TexHoNOTHsI / XUMHUYECKas TEXHOJOTUS MPUPOIHBIX
SHEPrOHOCHUTEINCH U YIIICPOJHBIX MATEPUAIIOB

Keanuduxanms Bakanasp

®opma oOyueHus 3204Has

OOmas TpyI0eMKOCTh 8 3ET Bunsl koHTpOIIS Ha Kypcax:
Yacos 1o yueOHOMY TUIaHy 288 3Kk3ameH 3,4

KypPCOBO¥i poexT 4
KOHTpOJIbHAs padora 3

Pacrlpez[e.ne}me YaCcoB JMCHHUIIVIMHBI IO KypcaM

Kypce 3 4
— Hroro
Bup 3anaruit v | PO | vom | PO

Jlexmun 6 6 6 6 12 (12
[Ipaxruueckue 6 6 6 6 12 |12
Uroro ayn. 12 (12 (12 [12 |24 |24
KonrakrHas pabora 12 112 |12 |12 (24 (24
Cam. pabota 123 [ 123 | 123 [ 123 | 246 | 246
B tom umcne cam. pabota 4 2
B pamkax ®OC
Yacel Ha KOHTPOJIb 9 9 9 9 18 |18
HUroro 144 | 144 | 144 | 144 | 288 | 288




IIporpammy cocTaBuI(1):

x.m.u., [Joyenm, Anexceeg /. 1.

Paboyas mporpaMmMa TUCIUILIHHBI

l'[poueccm U anmnapartbl XMMHY€eCKOH TeXHOJOTHHI

CocraBieH Ha OCHOBaHNH YIeOHOTO TIIaHA!

18.03.01_23 XumTexuomorus IlpIIOuYM 3aou.plx, yrBepxkneHHoro VYueHsiM coBeroM HUTY MHCUC B cocrase
cootBercTBytomeit OITOIT BO 18.03.01 Xumudeckass TEXHOJNOTHsT XUMHYECKash TEXHOJIOTHS MPUPOJHBIX SHEPrOHOCUTENCH W
YIIIEPOAHBIX MaTepUanoB IpoTokoi ot 27.11.2025 Ne68.

Pabouast mporpamMma ogoOpeHa Ha 3aceTaHun
Kadenpa matemaruku u ecrecrBo3Hanusi (HoBorpouukmii puauan)

IIpotokon ot 11.03.2026 r., Ne3.

PykoBoaurens noapaznenenus [1Isanésa Anna BukropoBHa.



1. HEJIX OCBOEHUSA

1.

Ju—

Iens: N3y9nuTh TEOPETHUECKIE OCHOBBI XUMHYIECKOH TEXHOJIOTUH U alapaTypHOTO 0(OPMICHHS XHUMUIECKUX
IIPOU3BOJCTB.

1.2

1.3 |3agaun:

1.4]- N3YYUTH OCHOBHBIC TPUHIIHUIIBI IIOCTPOCHUA XUMHAYECKON TEXHOJIOTHH JUTA OCYIICCTBIICHUS ITPOMU3BOJICTBEHHOT'O TUKIIA.

1.5(- HU3Yy4YUTh TCOPHUIO OCHOBHBIX ITPOLIECCOB XUMHYECKOH TCXHOJIOTHUH,

1.6 | - M3yYUTH KOHCTPYKTHBHOE UCIIOJTHECHUE THITIOBOW XMMHUYCCKOW amImapaTypsl;

1.7]- Hay4YUTb OPUMCHATH METOAbI pacueTa TUIIOBBIX allllapaTOB XUMUYCCKUX TPONU3BOACTB.

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOM IMPOI'PAMMBI

Bnoxk OI1: b1.0

2.1 TpeboBanus K HpeIlBa]PHTeJILHOﬁ MO/ITOTOBKE 00y4aK0IIerocs:

2.1.1 BesomacHoCTb )KU3HEAEATEILHOCTH

2.2 Jucuuniaunbl (MOAYJIH) U PAKTHKH, 1J151 KOTOPBIX 0CBOEHUE TAHHOM JMCHUIJIUHBI (MOAYJIs1) HEOOXOUMO KAK
npeaiIecTBYIONIee:

221 [TonroToBka K nmpoleaype 3alUThl U 3aIlKUTa BBITYCKHON KBaTU(PHUKATHOHHON paboThI

2.2.2 | KypcoBas HayuHO-HCCIeI0BaTeNbCKast padoTa

2.2.3 | YnpaBieHue mpoeKraMu

3. PE3YJIBTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHU
KOMIIETEHIlUSIMHA

OIIK-5: Cnioco0eH ocylmiecTBIAThH IKCIIEPUMEHTAbLHbIE UCCJIEJ0BAHUSA U UCTIBLITAHUSA 10 321aHHOI MeTOAUKe, IPOBOIUTH
HA0JII0IEHUs] M U3MEPEHHS ¢ y4eTOM TpeOoBaHHi TeXHUKHU 0€30MACHOCTH, 00padaThIBATh U HHTEPNPETUPOBATH
IKCIIEpUMEHTATbHBIE JaHHbIE, IPUMEHATH 3HAHNE YKOHOMUYECKHX, OPTaHH3AMUOHHBIX U YIPABJIeHYECKHX BONPOCOB,
TaKNX KaK: ynpaBJieHHe MPOEeKTaAMH, PUCKAMH U N3MEHEHUSIMH

3HaTh:

OIIK-5-31 ocHOBHBIE METOABI U IPUEMBI POOOOTOOPa U MPOOONIOATOTOBKY aHAIN3UPYEMBIX OOBEKTOB, METOABI Pa3ieieHUs U
KOHIICHTPHPOBAHUS BEIIECCTB

OIIK-5-32 TeopeTndeckre OCHOBHI U IMIPUHINIIB XUMHYECCKAX M (PU3UKOXUMHYECKIX METOJIOB aHAI3a — DIICKTPOXUMHIECKHX,
CTEKTPaIIbHBIX, XPOMOTOTrpaduaecKnx

OIIK-5-33 MeToas! HACHTH()UKAINA MATEMAaTHIECKIX OMICAaHUN TeXHOJIOTHYECKHX IPOIECCOB HA OCHOBE IKCIIEPUMEHTATBHBIX
JIaHHBIX

YMmerhb:

OIIK-5-Y1 BbIOpaTh METO/] aHAU3a IS 33JJaHHON aHAJTMTUYECKOM 3a/1auu

OIIK-5-Y2 npuMeHsTh METOIbl BBIYUCIIUTEIILHOW MaTEMATHKU U MAaTEMaTHYECKOW CTATUCTHKY [T 00pabOTKH Pe3yJIbTaTOB
3KCIEPUMEHTA

Baagern:

OIIK-5-B1 meTrogaMu MaTeMaTH4eCKOM CTATUCTHUKH IJIs1 00paObOTKH pe3yIbTaTOB AKTUBHBIX U MMACCUBHBIX IKCIIEPHMEHTOB

4. CTPYKTYPA U COJAEP)KXAHUE

Kox HanmenoBanue pasgejsoB n | Cemectp | Yacos | @opmupyemsble | Jlutepatypa | Ilpumeuyanue KM Beinoan
3aHATHS TeM /BUJ 3aHSTHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHI Ui pecypchl padoThI

Paspgen 1. Beenenune

1.1 Beenenune. OcHOBHOE 3 1 OIIK-5-31 JI1.1 J11.4
YpaBHEHHUE THIPOCTATHKHU. OIIK-5-V1 JIL.5
MexaHuka )XUIKOCTEH 1 OIIK-5-Y2 JI1.6J12.2
rasoB.l uaponunamuxka. OIIK-5-B1 3132

OCHOBHBIE XapaKTE€PUCTUKH
noroka. JlamuHapHble U

TypOyJIeHTHBIE
teuenus /Jlex/

1.2 TexHnuka 6€300aCHOCTH U 3 6 OIIK-5-31 JI1.1J12.2
MIPOTHUBOTIOXKAPHBIE OIIK-5-V1 2132
Mmepst /Cp/ OIIK-5-Y2

OIIK-5-B1




1.3 HcTopus 1 OCHOBHBIE JTallbL 11 OIIK-5-31 2.1
Pa3BUTHSI KOKCOXMMHYECKOU OI1K-5-32 JI2.2J13.5
texHonorun /Cp/ OIIK-5-33 3132

OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1
Pazgen 2. MexaHuka
JKHIKOCTEH U ra3oB.

2.1 Ucreuenue xunkocreit u 1 OIIK-5-31 JI1.2 JI1.5
ra3oB.OmnpeneneHue OIIK-5-V1 JI1.6J12.2J13.
PEXMMOB TEUEHUS BSI3KOM OIIK-5-Y2 2J13.4J13.5
xuakoctd. 3mepenue OIIK-5-B1 21 92
BSI3KOCTH >KuAKocTe /Jlex/

2.2 [oaroToBka u oopmiieHNE 10 OIIK-5-31 JIL.1 JI1.5
MPaKTUYECKUX padoT, OIIK-5-V1 JI1.6J12.2J13.
popaboTKa KOHCIIEKTa OIIK-5-Y2 2J13.5
nexuuit /Cp/ OIIK-5-B1 2122
Pa3nen 3. MoaeaupoBanue
TOBEACHUA JKUIKOCTel 1
ra3os.

3.1 OCHOBHBIE TEOpUH OO0 U 1 OIIK-5-31 JI1.5
aHallu3a pa3MEPHOCTEH. OIIK-5-Y1 JI1.6J12.1
Kpurepun OIIK-5-Y2 JI2.2J13.3
TUIPOINHAMHUYECKOTO OIIK-5-B1 21092
noxo6us /Jlex/

32 O06001IeHHOE KPUTEPUATEHOE 1 OIIK-5-31 JI1.2 JI1.5
ypaBHEHUE OIIK-5-Y1 JI1.6J12.2J13.
ruapoauHaMuk /JIex/ OIIK-5-Y2 5

OIIK-5-B1 2122

33 Pacuet TpyOomnpoBoIOB s 1 OIIK-5-31 J1.5
TPaHCIOPTA JKUIKOCTEH U OIIK-5-Y1 JI1.6J12.1
razos /Jlex/ OIIK-5-Y2 J12.2713.3

OIIK-5-B1 2122

34 ['paBuTanmonHoe ocaxueHue 2 OIIK-5-31 J.1
mapooOpa3HbIX YacTHUIL. OIIK-5-Y1 JI1.3J12.2J13.
Uzydenue nmpornecca OIIK-5-Y2 5
(HITIBTPOBAHMUS TIPH OIIK-5-B1 21092
MOCTOSIHHOW JABMXKYILEH CUile

Mp/
3.5 Uccnenosanue mpouecca 10 OIIK-5-31 JI1.3J12.1
TeIuIonepesadu B OIIK-5-V1 J12.2J13.3
TETII000MEHHHKE «TpyOa B OIIK-5-Y2 3132
TpyOe». /Cp/ OIIK-5-B1
3.6 Wzyuenue marepuana B LMS 12 OIIK-5-31 JI1.2 JI1.5
Moodle /Cp/ OIIK-5-Y1 JI1.6J12.2
OIIK-5-Y2 3132
OIIK-5-B1

Paszgen 4. OcHOBHBIE

NpoLecchl U aNnapaThbl NPH

pad6ore ¢ ra3amMu u

SKMIKOCTSAIMU

4.1 [Tnenounsie 1 OIIK-5-31 JI1.1 JI1.5
anmapartbll uapaBIrKa OIIK-5-V1 JI1.6J12.2J13.
NBYX(ha3HBIX TOTOKOB. OIIK-5-V2 2
BapbotaxHbie OIIK-5-B1 2122
anmapatbll [puHIKTIIBL
KOHCTPYHUPOBAHHS allliapaToB
KHTTAIIero ciost /JIex/

4.2 Onpenenenne 2 OIIK-5-31 J1.1 P2
THIPaBIMYECKOTO OIIK-5-V1 JI1.3J12.2
COTIPOTHBIICHUS TIPU OIIK-5-Y2 2132
JIBUKCHUHM KUJIKOCTH B OIIK-5-B1

Tpybomposoze /TIp/




43 IMoaroroBka u odopmieHne 10 OIIK-5-31 2.1
MPAKTHYECKUX PaOOTHI, OIIK-5-V1 JI2.2J13.2
MpopaboTKa KOHCIIEKTa OIIK-5-Y2 J3.5
nexuuit /Cp/ OIIK-5-B1 2122

4.4 W3zygenne marepuana B LMS 12 OIIK-5-31 2.2
Moodle /Cp/ OIIK-5-Y1 21322

OIIK-5-Y2
OIIK-5-B1
Paznean S. Ilepemerenue
JKHIKOCTEil U ra3oB

5.1 [TepemerieHue XUIKOCTEH. 1 OIIK-5-31 JI1.1 JI1.5
Hacocsl. [lepemenienue OIIK-5-Y1 JI1.6J12.2
razos. Komnpeccopsr /JIex/ OIIK-5-Y2 3132

OIIK-5-B1

5.2 [TocTpoeHre OCHOBHBIX 8 OIIK-5-31 J1.2
XapaKTEePUCTHK OIIK-5-Y1 JI1.3J12.2J13.
HEHTPOOEIKHOTO OIIK-5-Y2 1
BeHTHIsITOpa /Cp/ OIIK-5-B1 2122

53 Mertoap! pacueta 1 BbIOOpa 8 OIIK-5-31 JI1.2J12.1
Hacoca /Cp/ OIIK-5-V1 J12.2J13.1

OIIK-5-Y2 2122
OIIK-5-B1

54 TepMoarHAMHYECKUH pacueT 8 OIIK-5-31 JI1.2J12.1

skcraycrepa /Cp/ OIIK-5-VY1 J12.2J13.1
OIIK-5-Y2 2122
OIIK-5-B1

5.5 Pacuer nmpouecca ocaxaenus 9 OIIK-5-31 JI1.2J12.1

qacruil /Cp/ OIIK-5-Y1 2.2
OIIK-5-Y2 J12.3]13.1
OIIK-5-B1 2122

5.6 [TpopaboTka KOHCTIEKTa 12 OIIK-5-31 JI1.5
nexuuii. [Togroroska u OIIK-5-V1 JI1.6J12.2J13.
oopMIICHHE TIPAKTUIECKIX OIIK-5-Y2 1
pabot anst cnaunm 3auera /Cp/ OIIK-5-B1 2122

5.7 Uzyuenne marepuana B LMS 12 OIIK-5-31 2.2
Moodle /Cp/ OIIK-5-V1 3132

OIIK-5-Y2
OIIK-5-B1
Paszgen 6. MeToanl
pa3aeeHnss MHOTO(a3HBIX
cucTeM

6.1 ®dunprpoBaHue U 1 OIIK-5-31 JIT.1 JI1.5
neHTpudyrupoBanuel uapom OIIK-5-Y1 JI1.6J12.1
exaHu4ueckue mpoueccel /JIex/ OIIK-5-Y2 2.2

OIIK-5-B1 3132

6.2 UccnenoBanue paBHOBeCHs 2 OIIK-5-31 JI1.2 BUPTYaJIbHBIN P3
«Kunxocte-map» OmHapHOI OIIK-5-V1 JI1.3J12.2J13. | ThIOTOpHAT
cmecu /I1p/ OIIK-5-Y2 5

OIIK-5-B1 3132

6.3 MeToabl BeIOOpa EHTPUYT 12 OIIK-5-31 JIT.1J12.2J13.
JUTSL pa3/iesieHus OIIK-5-Y1 5
TPEXKOMIIOHEHTHBIX OIIK-5-Y2 3132
cmeceit /Cp/ OIIK-5-B1

6.4 MarepuasbHblil 6anaHc 12 OIIK-5-31 JI2.1
abcopoepa /Cp/ OIIK-5-V1 JI2.2J13.5

OIIK-5-Y2 2122
OIIK-5-B1

6.5 [IpopaboTka KOHCIIEKTa 12 OIIK-5-31 JI1.2 JI1.5

nexuid. /Cp/ OIIK-5-Y1 JI1.6J12.2J13.
OIIK-5-Y2 4
OIIK-5-B1 3132

Paznen 7. IlogroroBka K
KOHTPOJIbHBIM
MepONpPUATUAM U
BBINOJIHSIEMBIM padoTam




7.1 O06bem yacoB 0 OIIK-5-31 2.2
CaMOCTOATENILHON paOOTHI HA OIIK-5-V1 2132
noarotoBky k KM /Cp/ OIIK-5-Y2

OIIK-5-B1

7.2 O0BeM gacoB 4 OIIK-5-31 2.2
CaMOCTOSITEJIBHON paboThI Ha OIIK-5-V1 2132
noarotoBky kK BP /Cp/ OIIK-5-Y2

OIIK-5-B1
Paznen 8. OcHOBBI Temio-
Maccornepexayn

8.1 OCHOBBI TEOPUH 1 OIIK-5-31 JIT.1 J11.5
terionepenadn. OCHOBBI OIIK-5-Y1 JI1.6J12.2J13.
Macconepenaqn /JIex/ OIIK-5-Y2 3

OIIK-5-B1 3132

8.2 OrnpenencHue 2 OIIK-5-31 JI1.2 KOYYUHT
MaccOOOMEHHBIX OIIK-5-Y1 JI1.3J12.2
XapaKTEPUCTUK OIIK-5-Y2 2102
abcopoepa. /TIp/ OIIK-5-B1

8.3 [Tpumenenue 3axkoHOB ['eHpu 2 OIIK-5-31 JI1.1J12.2J13. KOYYUHT
u Payns npu pacuere OIIK-5-V1 3
COpPOLIMOHHBIX OIIK-5-V2 21022
nporeccos /IIp/ OIIK-5-B1

8.4 Uzyuenne marepuana B LMS 8 OIIK-5-31 J1.5
Moodle /Cp/ OIIK-5-VY1 JI1.6J12.1

OIIK-5-Y2 2.2
OIIK-5-B1 2122
Pa3znes 9. Metoanl pacueTa
TemnJI0 — U Macco00OMEeHHBIX
annapaToB

9.1 Ipornecchr 1 crmocoOb 1 OIIK-5-31 JI1.2 JI1.5

pasmenenus cmeceit /Jlex/ OIIK-5-Y1 JI1.6J12.2
OIIK-5-Y2 3132
OIIK-5-B1

9.2 Paznenenne OnHapHOW cMecH 2 OIIK-5-31 J.1
Ha PeKTH()UKAITOHHON OIIK-5-Y1 JI1.3J12.2J13.
KoJIOHHe3yueHne KHHETUKH OIIK-5-Y2 5
CYIIKH 3€PHUCTBIX OIIK-5-B1 2132
Marepuainos /IIp/

9.3 Omnpenenenne NOTPeOHOTO 6 OIIK-5-31 J2.1
qrcia TapenoK OIIK-5-V1 JI2.2J13.1
ckpy66epa /Cp/ OIIK-5-Y2 21322

OIIK-5-B1

9.4 Omnpenenenne NOTPeOHOTO 8 OIIK-5-31 JI1.2J12.2
4ucia Tapenok OIIK-5-Y1 3132
PEKTU(UKATHOHHON OIIK-5-Y2
KoJoHHBI /Cp/ OIIK-5-B1

9.5 Ormpenesnenue pacxoaa 8 OIIK-5-31 JI1.1J12.2
BO3/yXa U TeIlia Ha OIIK-5-Y1 2122
cymiky /Cp/ OIIK-5-Y2

OIIK-5-B1

9.6 Wzyuenue matepuana B LMS 10 OIIK-5-31 JI2.1

Moodle /Cp/ OIIK-5-Y1 J12.2713.4
OIIK-5-Y2 3132
OIIK-5-B1

Pazgen 10. CoBpeMeHHbIE

HAIlpaBJieHUs B Mpolleccax

H annapaTax XuMH4ecKoi

TeXHOJIOTHH

10.1 Hecranmonapusie u 2 OIIK-5-31 JI1.1 JI1.5
LUKINYECKUE OIIK-5-Y1 JI1.6J12.2
nporeccsl /JIex/ OIIK-5-Y2 2132

OIIK-5-B1




10.2  |IIpopaboTka KOHCIIEKTa 4 12 OIIK-5-31 2.1
nekiuii. CoBpeMEeHHbIE OIIK-5-V1 JI2.2J13.2
HaIPaBJICHUS Pa3BUTHUSA OIIK-5-Y2 21092
KOKCOXUMHUYECKOM OIIK-5-B1
MPOMBILIICHHOCTH U
amrmapaToB KOKCOXHMHUYECKUAX
TIPON3BOJICTB.

/Cp/

10.3 | M3yuenue matepuana B LMS 4 12 OIIK-5-31 2.2

Moodle /Cp/ OIIK-5-V1 21322
OIIK-5-Y2
OIIK-5-B1

10.4 | IToaroroBka K 3K3aMeHY B 4 12 OIIK-5-31 2.2

LMS Moodle /Cp/ OIIK-5-VY1 21322
OIIK-5-Y2
OIIK-5-B1

10.5 |IIpoBenenue 4 9 OIIK-5-31 2.2 KM1

9K3aMeHa /OK3aMeH/ OIIK-5-Y1 21322
OIIK-5-Y2
OIIK-5-B1

Pasnean 11. lloaroroBka k

KOHTPOJbHBIM

MepONpHATHSM U

BBINOJIHSIEMBIM padoTam

11.1 |O06bem gacos 4 2 OIIK-5-31 2.2
CaMOCTOSATENLHON pabOTHI Ha OIIK-5-V1 2132
noarotoBky k KM /Cp/ OIIK-5-Y2

OIIK-5-B1

11.2 | O6bem gacoB 4 0 OIIK-5-31 2.2
CaMOCTOSTENIbHON paboTHI Ha OIIK-5-Y1 2122
noarotoBky k BP /Cp/ OIIK-5-Y2

OIIK-5-B1
5. ®OHJ OLIEHOYHBIX MATEPUAJIOB
5.1. KonTposbHbIe MeponpuATHS (KOHTPOJIbHASI PafoTa, TeCT, KOJIOKBHYM, 3K3aMeH M T.I), BONPOCHI LISt
CaMOCTOSITEJILHOI MOATOTOBKHA
Kon KonTponsHoe I_I[f:{OBepHeMMe B
KM MeponpHsTHE TTUKATOPBI OIIPOCHI JJIS TOJTOTOBKH

KOMITETEHITIH




KM1

Ox3ameH 1 (ycTHO)

OIIK-5-31

1. MarepuanbHbIii 6a1aHC ABUKEHUS KUIKOCTH IO
TpyOOIPOBOJLY C Pa3IM4YHBIM CEYEHHEM U NPHHINI HEPA3PHIBHOCTH
MOTOKA.

2. InddepennnansHele ypaBHEHUS paBHOBeCHs Difnepa.
OCHOBHOE ypaBHEHHE THAPOCTATHUKH, €TO IPHUMEHEHHE B pacuyeTax.
3. IIpunImn paboThl )XHAKOCTHOTO MaHOMeTpa. [Tokasanus
MaHOMeTpa IPH MIepenaje JaBIeHUI B ONHY aTMochepy I pTYTHOTO
U BOJITHOTO CTOJIOOB.

4. ITpuHuun paboThl THAPABIMYECKOTO MPecca, HCXO0As OCHOBE
YpaBHEHHS THIAPOCTATHKH

5. IlonsTHE O BA3KOCTH XKUJKOCTH. Y PABHEHUE CBA3U CHUJIbL
BSI3KOCTHOTO TPEHHS, BSI3KOCTH CpeJibl, MIOIAAN KOHTAKTa U IpaJUeHTa
CKOPOCTH

6. ITorATHE O HPIOTOHOBCKUX M HEHBIOTOHOBCKHE JKHIKOCTSIX.

7. BeiBog mu¢epeHInanbHOr0 ypaBHEH S ABIKEHU Diepa.
8. BeiBox U3 auddepeHanbHOro ypaBHeHUS ABKCHHS
Diinepa ypaBHeHUs bepHym.

9. Ilonxelii rugpoarHaMuueckuil Hanop. Mi3Mepenue pacxonos
U CKOPOCTEH IBUYKEHUS JKUAKOCTEHN U ra30B.

10. ITpuHuun AefcTBUs MyNbBEPU3aTOpPA HA OCHOBE yPaBHEHUS
bepnymnu.

11. Ypasuenns Hasbe-CToKca.

12. PexxuMsbl aBuskeHust sxkuakoctu. OmblT Pelinonbaca.
Kpurepwmit monobust PeiiHonbca.

13. IlonHbli ruApOAMHAMUYECKUH Hanop. 3MepeHue pacxonos
U CKOPOCTEH IBUYKEHUS KUAKOCTEHN U ra30B.

14. Kputepuu ruapoanHaMudeckoro noaoous. O6o0ieHHoe
KpUTEpHAIFHOE YPaBHEHNE THPOJHHAMUKH.

15. 3aK0H COMPOTUBICHHUS NIPU ABIKCHUHU 0JHO(DA3HOTO OTOKA.
VYpasuenue [Japcu-Bericoaxa.

16. KoaddurmeHT mHHEHHOTO TPEHHS )XUIKOCTH HIIH Ta3a O
CTeHKH TpyOonpoBoxa. CBa3b K03 (HUINCHT TNHEHHOTO TPEHUS
17. YpaBuenue KonsOpyka u Yaiita. MecTHBIE CONPOTHUBIECHUS.
18. Metoauka pacueTa THAPaBINYECKAX CONPOTHBIECHUH
TpyOOIIPOBOIOB IS TPAHCHIOPTA KHUIAKOCTEH M Ta30B.

19. KoHCTpyKIUH HACOCOB

20. YpaBHeHuMe JUIsl ONMCaHUE MTOTHOTO HAMopa, pa3BUBAEMOTO
HAaCOCOM.

21. Knn Hacoca, MOIIHOCTb 3€KTPUYECKOrO ABUTATENs HACOCA.
22. Metoauka BeIOOpa Hacoca B 3aBUCUMOCTH OT
THIPABINYECKOTO COMPOTUBIIECHHS CETH.




KM2

Dx3ameH 2 (YCTHO)

OIIK-5-33

1) Tums! TeriooOMeHHBIX anmapatoB. Ha3Banue, Tunosas
KOHCTPYKIHS, IBIDKCHUE TCTUIOHOCUTEIIS,;

2) OcHOBHBIE KOHCTPYKTHBHBIE JJIEMEHTHI KOXKyX0TPyO9aToro
TETIIOOOMEHHHKA: TPyOHas penéTka, TpyOHas Ieperoposka,
KpeIUICHHE TPYO, TEIUIOBOH KOMIIEHCATOP, YUCIIO XOI0B, YUCIIO
MEPETOPOJIOK.;

3) Hampasnenue ABUKEHUS TETUIOHOCUTENEH B
TeTI000MeHHHKe. JJOCTOMHCTBA M HEIOCTATKH;

4) JlaTb KpaTKyIO XapaKTepPUCTUKY OCHOBOIIOJIATAOIIHM
crioco0a repeavn Tera;

5) Meroauka pacduéra TEIIIOOOMEHHON ammaparypst;

6) TerutoBoii GanaHC MPOUCXOASIIETO B TEMIIO00OMEHHOM
ammapaType mpolrecca TeIIonepeiay;

7) OcHOBHOE ypaBHEHHUE TEIUIOTIEpEIavud U BXOISAIINE B HETO
(u3HUeCKie BETUINHBL.

8) Koath¢uumeHt reronepenadu: pa3MepHOCTh, popmyia s
BBIIHCIICHHS, (PU3HUECcKoe 3HAUCHHE. ;

9) ITonsTHE O TEMIEPATYPHOM II0JIE U TEMIIEPATYPHOM
rpajuente rpaguente. [IpuBectu npumep;

10) YpaBuenue ®ypre: Gpopmyna, GU3NISCKIE BEIUIUHBI,
BXOJISIIME B ypaBHEHNE, UX Pa3MEPHOCTh M (PHU3MUECKOE 3HAUCHHE;
11) KoadduipeHT TemIonpoBOIHOCTH: Pa3MEPHOCTh, HHTEPBaI
3HAYCHHH JUTS Pa3UYHBIX MATCPHAIIOB, HH)KEHEPHOE IIPIMCHCHHUC B
Pa3IHYHBIX JIEMEHTaX TEII000OMEHHOI anmapaTypsl;

12) BriBog nuddepeHnnanb-HOro ypaBHEHHS Ipoecca
TEIIONPOBOHOCTH

13) KoadpunueHT TemMrnepaTyponpoBOAHOCTH: (HopMyia,
pa3MepHOCTb, pu3ndeckuii cMbIc. CormocTaBIeHHE Pa3MEPHOCTH C
KUHETUYECKOH BSI3KOCTBIO U K03 duirienToM auddys3un

14) TemoBoii 6anaHc mpoliecca NepeJayn TeIia H3IyICHHEM.
15) Ab6comoTHO u€pHOE TeNo, abCOMIOTHO Oeoe Telo,
npospayoe teno. IIpusectu npumepsl

16) 3axon Credana-bonpiiMana 1 OCHOBHbIE BHIBOABI U3 HETO.
17) PaccmoTpeHue TEIUIOBOTO OaaHca U3ITydeHUEM JIBYX TEI

KM3

Konrponbnas
pabora

OIIK-5-33

IMponssectu pacuer TpybompoBoaa s nepekadnBanus G = 5000 kr/4q
cmecu 6ensona (70%) u Tomyona (30%) npu remnepatype 30 0C u3
XpaHWJIMIIA B TpyOUaThIii TapoBoOii mogorpesaresb. Cxema
TpyOomnpoBoIa mpeacTapicHa Ha pucyHke 1. [lomobparts Hacoc.
JlaHHBIC U1 BAPHAHTOB TCHEPUPYIOTCS CIEAYIOMNM 00pa3oM: K mudpe
Ha PUCYHKe ¢ 0003HaYeHHEM JIHHBI TPyOOIIPOBOAA MPHOABIIETCS
3HaYCHHE HOMepa BapUaHTa, YMHOKCHHOTO Ha 1Ba. Hanpumep, mis 22
BapUaHT OYAyT CleAyIore NaHHble: 2+2%22 (nnuHa TpyOompoBoaa 10
Hacoca); 3+2*22 (mmHa TpyOompoBoaa ocie Hacoca); 10 +2*22
(BBICOTA MOABEMA O MEPBOTO M3rMbda) u T.1.




KM4

Tecthr (st
MIPOMEKYTOYHOTO
KOHTPOJIA IIPH
HEOOXOAMMOCTH, HE
I/ICHOHLSyIOTC}I B
KadyecTBe 3a4éTa MiIn
9K3aMEHA)

OIIK-5-Y1

Envaune! n3mepenns 00bEMHOTO pacxoza:

A) m/c

b) xr/c

B) m3/c

D) 1/u

Enuuuip! u3MepeHns: 00bEMHON CKOPOCTH:

A) r/™MuH

B) n/c

B) xr/u

I') o/cyTxn

EquHAIIB H3MEpeHns MacCOBOTO PacXofa:

A)M3/4

B) n/mun

B) 1/cyTin

I xr/c

dopmya i epeBoga 00bEMHOT0 pacxoia B MaCCOBBIN
pacxon:

A) M=p:(n-d"2)/4 V

b) M=p-V

B) ©=V/S

I M=m/v

Dopmyrna Ui BBIYUCICHUS 00BEMHOTO PAcX0a C MOMOIIBIO
JINHEWHOW CKOPOCTH:

A) V=w-(n-d"2)/4

Bb) Re=(w-d)/v

B) p=p_0+pgh

I w=V/S

Enunnner nsmepenus uncia Pelinonpaca:

A)m/c

b) m3/c

B) xr/mMuH

I') HeT eqUHUIBI H3MEPEHUS

®Popmyna nas pacu€ra yncia PeitHonbaca:

A) p=p_0+pgh

Bb) Re=w-(n-d"2)/4

B) Re=(p-w-d)/n

I') Re=p-(n-d"2)/4 V

Jwnanazons! n3meHeHus yncia PeiiHonbca u pexxum
JBIDKCHUS: TAMIHAPHBIH, TIEPEXOIHBIA, TypOyIeHTHBII:
A) menee 2300; ot 2300 o 10000; cBeime 10000

B) menee 1500; ot 1500 o 4000; cebire 4000

B) menee 3000; ot 3000 mo 7000; cBbime 7000

I’ ot 2000 o 8000

O003HaueHne K03 GHUINCHTA THHEHHOTO COPOTUBIICHHS:
A)d

B) A

B) a

Dn

O603HaueHNe K0P PUITHEHTa MECTHOTO COTIPOTHBIICHHS:
A)c

b) o

B)¢

Dx

Bri6paTh BU MECTHBIX COTPOTHBICHHMN:

A) ManbIii tuametp TpyOsbI

b) MennenHoe TeueHne

B) OvicTpOe TeueHue

I') cy:xenue TpyOsbI

Kpurepwmii mpu BEIOOpe qraMeTpa TpyOOoIpoBoa:
A) nnmHa TpyOOIIpoBOAa

B) atmocdepHoe naBnenue

B) ckopocth noToka

I') Bce mepedncieHHbIe KPUTEPHN

B kakux eguHUIIaX U3MEPEHUS] MOKHO BBIPA3HUTh
COIPOTHUBIICHHUE ABHKEHUIO JKUIAKOCTH B TpyOOmpoBoe:
A)Ila

Bb) M2

B) MM




T) kr/m3

[TepeBectu naBnenue 760 mm.pr.cT B [1a:

A) 135689

B) 150894

B) 101325

I 110352

YkaxuTe OJMH U3 BXHBIX KPUTEPHUEB IIPH BEIOOpE Hacoca:
A) crouMocTh Hacoca

b) BbIcOTa MOJHATHS NEpEKAUNBAEMON KHUIKOCTH (HAop)
B) npoussoautens

I') nBet Hacoca

Kaxoii Tin TennooOMeHHbIX anmnapaToB CyIIECTBYeT?

A) KONTavKOBBIN

b) tapensuaTsrii

B) HacanounbIi

I') koxxyxoTpyOUaThIii

Br16eprTe KOHCTPYKTHBHBIN 3JIEMEHT TEINIO0OMEHHOTO
ammapara:

A) onopsl

b) obeuaiika

B) tpyOHas perrerka

I') BepHBI BCce BapHaHTHI

Pa3mepHoCTh KO3 HUIMEHTa TeIUIONepeaaun:

A) Bt/(M"2-K)

Bb) Bt

B) B1/(M°K)

I Br/K

Kak o603Ha"aetcst k03 OUIMEHT TeIuIonepeayn:

A) L

b) K

B) a

Do

Kak Beraucisiercst koo puimeHT Terionepeiaun:

A) K=1/(8/0)

b) K=1/(1/a)

B) K=1/(1/a_1 +6/A+1/0_2)

I K=1l/a

VYKa)kKuTe OCHOBHBIE 3JIEMEHTHI IIEHTPOOEKHOT0 HAacoca:
A) pabouee koeco

B) anexrpoasurarens

B) coenunurensHas mydra

') BepHBI BCce BapHaHTHI

ITouemy XapaKTepUCTHKA CETU BbIPAXKAETCS KBaAPATUIHOMN
3aBUCHUMOCTbHI0?

A) KBapaTH9HAs 3aBUCHMOCTD Han0OoJIee IPOCTast IIpH
aTMPOKCHUMAITHH

b) nuneitnas ckopocTh HAXOAUTCS B KBAIPATUUHOM 3aBUCIMOCTHU B
ypaBHeHuu [lapcu-Baiic6axa, a TMHEHHAs CKOPOCTH IIPONOPIHOHAIBHA
00BEMHOM CKOPOCTH

B) xapakTepuCTHKy ceTH MOXKHO BBIPa3HTh U KyOHuecKon
3aBHCHUMOCTBIO

I') Bce oTBETHI BepHBIE

Kaxum 06pa3zoM MOXHO HHTEHCU(PHUIIMPOBATH MIPOIIECC
Teruionepenadn?

A) yBENUYUTb CKOPOCTH ABHKEHHS )KUIKOCTH

b) monaBaTs Goiree HarpeTHIH/OXJIaXKICHHBIH TEINIOHOCHTEIb
B) U3MeHUTH pexUM IBIKECHUS KUAKOCTH

I') Bce oTBETHI BepHBIE

Kaxoii Tirm HacocoB HanboJee pacrpocTpaHeH B
XUMUYECKON IPOMBIIUIEHHOCTH?

A) nopuiHeBoii

B) mnynxepHbIit

B) nenTpobexHbIi

I') mectupenuatsit

B xakoM Turne TermiooOMeHHbBIX alapaToB HaUMEHbIIas
METAIIIOEMKOCTh M Pean3yeTcs BRICOKas HHTCHCHBHOCTD
TeTUIonepeadn:

A) KOXKYXOTpYyOUaThIit




B) ciupansHsbIi
B) kaymiep
I') macTHHYATHIN

5.2. IlepeyeHnb padoT, BbINOJHSIE

MbIX o gucuumuinHe (Kypcosas pa6ora, Kypcosoii npoexr, PI'P, Pegepar, JIP, I1P u T1.11.)

Kox Hassamue IIpoBepsemslie
paboTs! paboTLI HHIMKATOPBL Copeprxanue padoThI
KOMIIETEHIU
P1 KypcoBoii mpoekr OIIK-5-32 PaccunrtaTts OCHOBHBIE XapaKTEPUCTHKH TEIIIOOOMEHHHUKA IS HarpeBa
UCXOJHOM cMecH, M0JaBaeMol Ha pekTudukanuio. JlaHHbIe O
PEeKTH(OUKAIOHHOM TIpOIecce U KOJIOHHE IIPHBEICHBI B Ta0mume 1.
TenmooOMeHHNK 06orpeBaeTcs napom o gasiuenueM 0,7 MITa.
HcxonHast cMech HarpeBaeTcsl 1O TeMIIepaTypbl KUIICHUS
HU3KOKUIIAIIEr0 KOMIOHEHTa B OMHAPHOW CMECH.
P2 3amauu nms OIIK-5-33 1) PaccuntaTh THHEHHYIO CKOPOCTh IBHIKEHUS KHIKOCTH IO TpyOe
paccMOTpEHNUs Ha Juamerpom 20 mm ¢ V=0,003 m"3/c.
IIPAKTUYECKUX 2) paccuuTaTh JTMHEHHYIO0 CKOPOCTD ABMKEHUS XKHUIKOCTH IO TpyOe
3aHATHAX nmuamerpoM 20 mm ¢ V=0,003 M”3/c, paccunTaTth MacCOBBIi pacxos

OeH3071a P yKa3aHHOH 00BEMHOMN CKOPOCTH.

3) paccunTaTh TMHEHHYIO CKOPOCTD ABIKCHUS XKHUIKOCTH IO TpyOe
nquamerpom 20 mm ¢ V=0,003 mM”3/c, paccuuTaTh MacCOBBIN pacxon
OeH30u1a IpH yKa3aHHOH 00BEMHOI CKOPOCTH

4) IlepeuncnuTh BCe METOBI BEIPAYKCHUS KOHIIGHTPALUH (B BUIE
¢opmyi). CocTaBUTh TabIHIly IEPEXO]] U3 OJHUX CUHUIL B IPYyTHE,
JI0Ka3aTh MaTeMaTH4ECKH.

5) PaccunTath BSI3KOCTH U IDIOTHOCTH OMHApPHOI cMecH Oe3oma
(maccosas gons 30%) u Tomyona npu temnepatypax 30 rp.ag u 70 rp.1g
6) YcTaHOBUTH Pa3HUILy B BBICOTE YPOBHEH ISl ABYX
HECMEIINBAIOIIMXCS XKUKOcTeH (O€H30 U BOa) pH aTMOc(epHOM
JIaBJICHUH

7) PaccuntaTh MaKCHMaJIbHOE U U30BITOUHOE JIABJICHHUS Ta3a B
TpyOOIpOBOJIE Ta3a XKUIJIOT0 JOMa B CM. BOAHOT'O CTOJI0A.




P3 3agaun s OIIK-5-Y2 1) OmpenenuTs NOTEPIO TEIIOTHI TyUCHCITyCKaHHEM OBEPXHOCTHIO

paccMOTpeHus Ha CTAJBHOTO aIapara HUITHHIPUYCCKON (OPMBI, HAXOAAIIETOCs B
MIPAKTHYECKUX MTOMEIICHUH, CTCHBI KOTOPOT'O BBIKPAIICHBI MACIISTHON KPACKOM.
3ansaTHsIx (Yactp 2) 2) Ipu TernoBoM pacuéTe TETI0O0OMEHHHKA ISl HAaTrPeBa HEKOTOPOTO

pacToBpa ObLI BEIOpaH MO KaTalory YeThIPEXX0J0BOM
KOXKYXOTpYO4aThIif TETII000MEHHUK.

PactBop mpoxoanT mo TpyOHOMY IIPOCTPAHCTBY CO ckopocThio 0,3 M/c.
OmnpenenuTs TUAPaBINIECKOE CONPOTUBICHUE TPYOHOTO IPOCTPAHCTBA.
XapakTepucTrKa TEII000MEeHHHKA: 001ee yucio Tpyo 90, TpyOs
cTanpHbIe 38%2 MM ¢ HE3HAYUTENBHOM KOppo3ue

Bericota TpyOHOrO IpocTpaHcTBa 2 M, MITYIIEPH HIMEIOT THAMETP
159*4.5 mm

Cpennsis remrieparypa pactsopa 47,5 0C

Junammgeckuit koaddurment azkoctu 0,83 mIla*c, mrotHoCcTs 1100
Kr/mM3

3) Anmapar AuamMeTpoM 3 M U BBICOTON 4 M MOKPBIT CIOEM
TETIOM30JIALINH U3 acOecTa TONIUHOH 75 MM

TemnepaTypa cTeHku annapara 146 rp 1., Temneparypa HapyKHOU
MOBEPXHOCTHU M30JsIKu 40 rp.11.

OmnpenenuTs NOTepU TEMIOTHI (TEMIOBOM MOTOK) Yepe3 CI0H N3OSN,
Onpenenuts TeEMIEPaTypsl BHYTPEHHEH t2 1 HapyKHOM IOBEPXHOCTEH
t3 MOBEpXHOCTEH CTEHKH TEIIOOOMEHHHUKA, a aTIoKe TeMIeparypy t4
HapY>KHOM MTOBEPEXHOCTU U30JISIIMU, KOTOPOH TOKPBIT anmapar.
TemnepaTypa >KUAKOCTH B TermoooMeHHuKe t1 = 80 rpai, TemmnepaTypa
Hapy»XHOTo Bo3xyxa t5=10 rpan. TemmooOMeHHNK BBIITOJIHEH U3 CTall,
TOJIIIMHACTAIBHON cTeHku 10 MM

Tonmuna uzomsinuu 80 Mm. KoaddunueHT TemooTaun oT KUIKOCTH
K cTeHKe armapata o1=232 Br/(M2*K), ko3¢ GHUIIMEeHT TemI00TAaqN OT
MOBEPXHOCTHU M30JSIIMU K Bo3ayxy 02=10,6 B1/(M2*K)

Koaddumuent remnonpooanoctu usossiiuu A=0,1163 Bt/(M*K).

4) CTeHKa TIeYH COCTOMT M3 ABYX CIIOEB: OTHEYIIOPHOTO KHPIIHYa
(61=500 Mm) u cTponTensHOro Kupmuya (62=250 mm).

Temnepatypa BHyTpH neun 1300 0C, Temmneparypa OKpy»Karomero
npoctpanctsa 25 0C.

OnpenenuTh: a) MOTEPU TEIUIOTH ¢ 1 M2 MOBEPXHOCTH CTEHKH

6) Temmepatypy t3 Ha TpaHU MEXAY OTHEYIIOPHBIM H CTPOUTEIBHBIM
KUPITUYOM.

Koa¢pumueHT TemnooTnaun OT NeYHbIX ra30B K cTeHkH o.1=34,8 Bt/
(M2*K), koo puILIMEeHT TemI00TAauu OT CTEHKU K BO3AyXy 02=16,2 BT/

(M2*K),
KoadduiueHt TenaonpoBoaHOCTH OrHEyopHOTro kupnuya A1=1,16
Bt1/(M*K)
Koa¢punnent TemnonpoBogHOCTH CTPOUTENBHOTO Kuprnnda A2=0,58
Bt/(M*K)
P4 Buneootser 1 OIIK-5-32 BriBecT ocHOBHOE ypaBHEeHHE Diiniepa (OCHOBHOE YpaBHEHHE
(cxpuHKact 1) THIPOCTATHKN) U3 PACCMOTPEHHUS CHJI, IEHCTBYIOIINX Ha
3JIEMEHTAPHBIA 00BEM.
P5 Buneootser 2 OIIK-5-Y2 BeiBecTu 0CHOBHOE ypaBHEHHE bepHyIuM U3 pacCMOTPEHHUS CHIL,
(ckpuHKacT 2) JICHCTBYIOLIMX Ha 3JIEMCHTapHbI 00bEM. BriBecTH ypaBHeHHE
BepHynnm u3 3akoHa COXpaHEHUS SHEPTHH.
P6 Bunoorest 3 OIIK-5-33 3anucath BOJACOOTBET, B KOTOPOM MOSICHUTH MPUHIIUII ACHCTBUS
(CxpuHKact 3) KOH(}Y30pHO-T1(PPY30pHOTO YCTPOUCTBA.

5.3. OueHouHble MaTePHAJIbI, HCIIOJb3YyeMble VIS IK3aMeHa (0U1eThl, TECThI U T.I1.)

O06pa3ser OwieTa 1715 3a9eTa
BUJIET K 3BAUETY Ne 0

Jucunnimna: «[Ipomeccs! 1 anmapaTbl XMMHYECKOH TEXHOJIOTHID
Hanpasnenue: 18.03.01 «IIponeccel u annapaTsbl XMMUYECKOH TEXHOJIOTUI
®dopma 00ydeHus: OUHas

dopma npoBeieHNUS 3aUeTa; yCTHAas

1) ITorsITHE O BSI3KOCTH KUAKOCTH. Y PaBHEHHUE CBSI3H CHIIBI BA3KOCTHOTO TPEHUS, BI3KOCTH CPEAbI, TUIOMAAN KOHTAKTa U
rpajueHTa CKOPOCTH .

2) MatepuraibHbIi OaaHC IBHKECHHS )KUIKOCTH IO TPYOOIPOBOIY C PAa3IMYHBIM CEYCHHEM U IPHHIIUIT HEPa3PHIBHOCTH MOTOKA.

CocraBui: K.T.H., foneHT kadeapst MuE JI.11. Anexcees




3as. kadeapoit MuE A B. IlIanésa

OpnHoit 13 GOpM IPOMEKYTOUHOH aTTECTAINH 110 JUCIUIUIMHE ABIIAETCS SK3aMeH (5 cemecTp).
Hwxe npeacrasien obpasen Ouiera s 9k3aMeHa, MPOBOIUMOTO B YCTHOH (opMe.

MHHHCTEPCTBO HAVKH U BBICILIEI'O OBPAROBAHUS POCCUICKOI ®EJEPALIMU
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE YUPEKIACHUE BEICIIIETO 00pa30BaHHS
HAL[I/IOHAJII;HLIfI I/ICCHEZ[OBATEHBCKI/IIX TEXHOJIOTUYECKWIA YHUBEPCUTET
«MUCHUCY

HOBOTPOULIKUI ®UTUAT

Kagenpa maTtemaTHKi 1 €CTECTBO3HAHUS
BUJIET K 5K3AMEHY Ne 0

Jucunmimna: «[Iponeccs! 1 anmapaTbl XMMHYECKOH TEXHOJIOTHID
Hanpasnenue: 18.03.01 «IIponeccel u annapaTsl XMMUYECKOH TEXHOIOTUI»
®dopma 00ydeHus: OUHas

dopma poBeieHUS IK3aMEHa: YCTHAs

1) Tumsr TerurooOMeHHBIX amnmaparoB. Ha3BaHue, THIIOBast KOHCTPYKITHS, IBIDKCHUE TETIOHOCHTEIIS
2) TennoBoit 6amaHC MPOUCXOASAIIETO B TEIUIOOOMEHHOH anmaparype mpolecca TemIonepeaadn

CocTtaBwi: K.T.H., 1o1eHT Kadheapsl MuE JI.U. Anexcee
3aB. kadenpoit MuE A.B. [lIBanéra

3agaHus A4J1s TEKYLIEro KOHTPOJIS 3HAHUH

1. PacueT opHEeHTHPOBOYHOTO JHaMeTpa TPYOOIIPOBOIA M BEIOOP CTAaHIAapTHOTO AHaMeTpa TPyOOIpoBo/a MO CIIeIYIOIINM
HCXOJIHBIM JJAHHBIM: UCXOJHAsI CMeCh XJI0podopM - ykcycHas kucnora; maccoast gons HK xuk = 0,26; pacxox cmecu G = 23300
KI/4; HaYaJabHas TeMIiepatypa BoasHoro napa t1a = 160 °C; koHedHas TeMIiepatypa BoasHoro napa t1k = 160 °C; nadanbHas
Temneparypa cMmecu t2H = 30 °C; koHeuHas Temneparypa cMecH t2x =61 °C; nasnenue BogsHoro napa Pen=480000 Ila;
reoMeTpUYecKas BbIcoTa mogbemMa hreom =21 M.

2. Pacu€t ckopOoCTH ABMKEHUS JKUAKOCTH U OTIPEIeNIEHNE PEKUMa €€ IBIKEHUS 0 CIISAYIOIUM UCXOJHBIM TAaHHBIM: HUCXOHAS
cMech XJI0podopM - YKCycHas kucinoTa; MaccoBast no-yist HK xuk = 0,26; pacxoa cmecu G = 23300 kr/4; HavadbHas TEMIIEpaTypa
BoJsiHOrO napa t1u = 160 °C; koHeuHas TeMIepaTypa BoasHoro napa tlk = 160 °C; nauanbHas TeMneparypa cMmecu t2H = 30 °C;
KOHeuHas TemIeparypa cMecH t2kx =61 °C; nasnenue BogsHoro mapa Pen=480000 ITa; reomerpudeckas BbIcoTa noabpemMa hreom =
21 m.

3. Pacuét xoadpurmeHTa ruIpaBInIecKoro CONMPOTHRICHNS MO CIICYIOIIM HCXOTHBIM JaHHBIM: MICXOTHAsI CMECh XIIOpO(dOpM -
yKcycHas kucinora; Maccosas nois HK xuk = 0,26; pac-xon cmecu G = 23300 xr/4; HagaypHas TeMIEpaTypa BOASHOTO napa t1u =
160 °C; xoHeuHas Temiepatypa BoasHoro napa tlk = 160 °C; nauanbHas Temnepatypa cmecu t2H = 30 °C; koHeu-as Temreparypa
cMmecu t2k =61 °C; naBnenue BoasHoro napa PBn=480000 I1a; reomeTpuyeckas BpicoTa moabeMa hreom = 21 m.

4. Pacgér k03 GHUIINEHTOB MECTHBIX COITPOTHUBIICHHH IT0 CIIAYIOIINM HCXOIHBIM JTaH-HBIM: MICXOHAS CMECh XI0po(dhopM -
yKcycHas kucnora; maccosast o HK xuk = 0,26; pacxox cmecu G = 23300 kr/4; HaganpHas TeMIepaTypa BOJASHOro mapa t1u =
160 °C; koHeuHas Temriie-parypa BojssHoro napa t1k = 160 °C; nauansHas remrneparypa cMmecu t2H = 30 °C; KoHeuHas Temreparypa
cmecH t2x =61 °C; naBrenne BoxsHoro mapa PBn=480000 I1a; reomeTpryeckas BBICOTa HoabeMa hreom = 20 M.

5. Pacuér nonHoit moTepyu Hamopa B TPyOOIIPOBOIE IO CIEAYIONIIIM HCXOJHBIM JaHHBIM: ICXOJHASI CMECh XJIOPO(OPM - YKCYCHAst
kucnora; macconas noyst HK xuk = 0,26; pacxon cmecu G = 23300 kr/4; HauanbHas TeMiepaTypa BoJsHoro napa tlu = 160 °C;
KOHEYHas TemriepaTrypa BoasHoro napa tlk = 160 °C; HavanbHas Temnepatypa cmecu t20 = 30 °C; koHe4YHasi TeMIlepaTy-pa CMECH
t2x =61 °C; maBnenue BoasHoro mmapa PBn=480000 ITa; reomeTprdeckas BEICOTa Hoabk-eMa hreom = 20 m.

6. PacueT cTaHmapTHOTO KOXKYXOTPYOHOTO ammapara ISl Ipoliecca HarpeBa CMECH 10 CIEAYIONINM HCXOJHBIM JaHHBIM: HCXOHAS
cMech XI0podopM - YKeycHas kucinoTa; MaccoBast noist HK xuk = 0,26; pacxon cmecu G = 23300 kr/4; HayaibHas TeMIeparypa
BoJsiHOrO napa t1u = 160 °C; koHeuHas TeMIepaTypa BoasHoro napa tlk = 160 °C; nauanbHas Temneparypa cmecu t2H = 30 °C;
KOHEYHas TeMreparypa cMecH t2k =61 °C; nasnenue BogsHoro mapa Penr=480000 ITa; reomerpudeckas BeicoTa nmoasemMa hreom =
21 m.




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

Kpurepun oLieHKI OTBETOB Ha SK3aMEHE, IPOBOAUMOM B YCTHOH (opme

- OLICHKA «OTIIMYHO)» BBICTABIISACTCS CTYICHTY, €CIIM YeTKO ChOPMYIMPOBAH OTBET HA BOIPOC OMIIETa, SICHO M3/1aratoTcs
OCHOBHBIC ITIOHATUSA U TCOPECTUICCKUEC OCHOBBI; JIOTUYCCKU COCANHCHBI B €IMHOC IMTOBECTBOBAHUC TCPMUHBI, ITIOHATHS,
TeopeTHdIecKre 0000IIeHNs, OTHOCAIINECS K PACKPBIBAEMOH TeMe; ecir 0e3 OIMOO0K BBITOJIHEHO MPAKTHYECKOE 3aJaHNIE;

- OIIEHKA «XOPOILIO» BBICTABISAETCS CTYACHTY, €CIIM YaCTUYHO CPOPMYyIHPOBAaH OTBET HA BONIPOC OMiIeTa, U3ararTcs
OCHOBHBIC IOHATHS M TEOPETUUECKIE OCHOBBI; HEJOCTATOYHO JIOTHYHO COSANHEHBI B €ANHOE TIOBECTBOBAHIE TEPMHHBI, TIOHATHS,
TeopeTHIECKHE 0000IIEHNS, OTHOCSIINECS K PACKPBIBAEMOM TeME; €CIIN 6€3 OIIMOOK BBITOIHEHO NPAKTHIECKOE 331aHHE;

- OLIEHKA «YJIOBIETBOPUTEIHHOY» BBICTABISACTCS CTYICHTY, €CIIH OTCYTCTBYET UYeTKO c(hOpMyIHPOBAaHHBIN OTBET HA
MIOCTaBJIEHHBIN BOIIPOC U SICHOE M3JI0KEHHUE TEMBI; OTCYTCTBYET JIOTHYECKOE COCIMHEHHE B €IMHOE TOBECTBOBAHNE TEOPETHYECKUE
0606[]_[€HI/I$[; OTBET Q)OpMyHpreTCﬂ Ha IpuMepax OBITOBOIO YPOBHS; IPAKTUICCKOC 3aJaHNEC BBITIOJTHEHO C HCAOUCTAMU.

Kputepun onieHkr 0TBETOB Ha SK3aMeHe, TPOBOJMMOM B JHCTaHIMOHHON hopme B LMS Moodle
90 < IIpoueHT BepHBIX 0TBeTOB < 100 - OTIIMYHO

75 < IlpoueHT BepHBIX 0TBETOB < 90 - X0po11I0

60 < IIporeHT BepHBIX OTBETOB < 75 — yIOBIETBOPUTEIHHO

OreHKa pe3yiTbTaToB 3aIIUTHl KypCOBOTO IIPOSKTa OCYIIECTBILIETCS MO OAIBHOI cHcTeMe («OTIIIHOY, «XOPOIIOY,
«YIIOBIIETBOPUTEIHHOY, «HEYIOBICTBOPUTEIBHOY). KypcoBast paboTa cuntaeTcs BEITOIHEHHOH YCIEIIHO, €CIH IPH €€ OLICHUBAaHUHT
MOJTy4YeHa OIIEHKA He HUXKE «yJOBICTBOPHTEIHLHON.

ITpu noBeaeHNH 3aIKUTHI B JOPME YCTHOTO ONPOCa KPUTEPUSIMHU OLICHKH SIBIISIOTCS

«OTauuHO»: Pabora comep kT rpaMOTHO H3JIOKECHHYIO pacdeTHYIO 0a3y, XapaKTepH3yeTcsl OTCYTCTBHEM OIIHOOK B
pacderax, JIOTHYHBIM H HOCJIEI0BAaTEIBHBIM H3JI0KEHHEM MaTepuala B MOSCHUTENbHOH JacTh. [Ipu 3amure paboThI CTyIEHT
MOKa3bIBaeT ITyOOKUE 3HAHMSI BOIPOCOB TE€MBI; CBOOOAHO ONEPUPYET PACUETHBIMH JAHHBIMHU; JIETKO OTBEYAeT Ha MOCTABIECHHbIE
BOITPOCEHL.

«Xopomioy: PaboTa comepuT rpaMOTHO M3JIOKEHHYIO pacUeTHYIO 0a3y, XapaKkTepru3yeTcsl OTCYTCTBUEM OIIHOOK B
pacdeTax, JIOTMYHBIM M HOCIIeI0BAaTEIbHBIM H3JI0KEHHEM MaTepuala B MOsCHUTENbHOH yacTh. [Ipu 3amure paboThI CTyIEHT
MOKa3bIBAET 3HAHHS BOIIPOCOB TEMbI; 0€3 0COOBIX 3aTpyJHEHHIT OTBEYAET Ha TOCTABICHHBIC BOIPOCHL.

«Y 1OBIIETBOPUTEIILHON: Pabora comepxuT pacdeTHyro 0asy, XapakTepu3yeTcs HaJWIHeM OTJEIBHBIX OIIHOOK B pacyeTax.
[Ipu 3ammTe CTYACHT IPOSABIISET HEYBEPEHHOCTD, TOKA3bIBAET C1a00e 3HAHNE BOIIPOCOB TEMBI, HE JAeT IOJIHOTO,
apryMEHTHPOBAHHOI'O OTBETA HA 3aJJaHHBIE BOIPOCHI.

«HeynosneTBopuTensHO»: Pabora He comepuT pacyeTHyro 0a3y, He OTBEYaeT TPSOOBAHMIM, H3JI0)KEHHBIM B METOANICCKHAX
YKa3aHHAX, IMEET 3HAUUTEIbHBIC ONINOKA B pacdeTax. [Ipy 3amure cTyAeHT 3aTpYAHACTCS OTBEYATh HA MOCTABICHHEIE BOIPOCH TI0
TeMe, He 3HaeT TEOPHH BOIPOCa, IPH OTBETE JOMYCKAET CYIIECTBEHHbIE OIIUOKH.

OueHKa pe3yJIbTaToOB K3aMEHA OCYIIECTBISIETCS 110 OANBHOM cucTeMe («OTIIMYHOY», «XOPOLIOY», «yIOBIETBOPHTEILHOY,
«HEYIOBIICTBOPHUTEIHLHOY). DK3aMEH CUUTACTCS MPOIICHHBIM YCIICIITHO, €CITH TP €0 MPOBEICHUH NOTy4YeHa OIIeHKa He HIDKEe
«YIIOBIETBOPUTEIBHOY.

ITpu noBeneHUN 5K3aMeHa B MUCbMEHHON (hOpME KPUTEPHSIMH OLIEHKH SBJISIOTCS

«OTauyHO»: Oo0a Bompoca OmiieTa N3I0KEHBI MOJTHO (B paMKax MpOorpaMMBI Kypca MITH JEKIHOHHOTO Kypca) M TOYHO.
CrocoOHOCTh CaMOCTOSTEIFHO MBICIIUTD, SICHO M TIOCJICIOBATENIFHO U3/IaraTh COAEepKaHNe OTBETa, yMEHHE 0000IaTh MaTepHa,
JenaTh BHIBOABL. [IpaBUIIbHBIE OTBETHI HA AONOMHUTEIBHBIE (IPOBEPOUHBIC) BOIPOCH! B paMKax OuneTa. [logpoGHOE n3noxkeHue
OCHOBHBIX ITOJI0’KE€HUH 0TBeTa B JIncTe ycTHOrO ompoca.

«Xopomroy: Oo6a Bompoca MM OANH 13 HUX B IIETIOM PACKPHITHI, HO M3JI0’KEHBI HEJIOCTAaTOYHO ITOJTHO (He MeHee, 4eM Ha 80
—90 %), b0 B OTBETE COAEPKATCS HETOUYHOCTH (B UMEHAX, XPOHOJIOTHH, B HA3BAaHUH TEP-MUHA IIPH MOHIMAHHUU €70 CyTH U T.1.).
Hanuuue nocratouHo noapoOHbIX 3amuceil B JIucte ycTHOTO onpoca.

«Y IOBIETBOPHUTEIEHON: W3znoxxeHne Kakaoro Bompoca B He MeHee, 4eM Ha 60 %, rpyOble OmMOKA B EPHOIU3ANNX,
KIacCH(HKAINAX, TPAKTOBKE OCHOBHBIX MOHATHH 1 T.A. He3HaHMe 0THOTO U3 BOIPOCOB MOKET OBITH KOMICHCHPOBAHO JPYTHM
BOIIPOCOM (HAa yCMOTpPEHHE IIperoaBaTelsl) IpH COOTBETCTBYOMIEH 3amucu B JIucte ycTHOro onpoca. HenocnenosatensHoe
U3JI0KEHUE MaTepuana, HeyMeHHE JIENaTh BHIBOABI.

«HeynosneTBopuTenbHO»: OtcyterBue 3anuceil B JIucre yCTHOToO onpoca, 0TKa3 0T OTBETA, IOJMEHA OJJHOIO BOIIPOCA
JpYyTHM, HaJIM4YHe mnapraiki. M3moxeHne BompocoB MeHee, ueM Ha 60 %. He3HaHIe OCHOBHBIX HOHSTHI U ITOJI0KEHHUIN TEMBIL.

6. YYHEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JuMTepaTypa

ABTOpBI, COCTaBUTECIIN 3armaBue bubnnorexa I/I3Z[aT€J'ILCTBO, ron

JI1.1 | A.T. Kacatkuu OCHOBHBIE IPOLIECCHI U M., Anbsuc, 2014
amnmapaTbl XUMUYECKOH
TEXHOJIOTHH: YUEeOHHUK JIst
BY30B




ABTOpBI, COCTABUTEIH

3arnaBue

Bubanorexa

W3naTenbcTBO, roj

JI1.2 |W.M. KyznenoBa, X.3. |[OOmas xumuueckas CII6, Jlans, 2014
Xapnamnuay, TEXHOJIOTHs. MeTonoI0rus
B.I'l1BaHOB, MIPOEKTUPOBAHUS XUMHUKO -
9.B.YnupkyHoB, nox TEXHOJIOTHYECKHUX ITPOLIECCOB:
pen.X.D. Xapnamnuan | YueOHUK
JI1.3 | Anekcees B.B. JlabopaTopHBIN MPAKTUKYM 10 Kazans : U3narenscTBo
MallMHAM U amnmaparam KHUTY, 2011
XUMHUYECKHX MPOU3BOICTB :
yaeOHoe mocoone
JI1.4 | A.W. Pa3unos, IL.IL [Ipoueccrr MacconepeHoca ¢ Kazanp : KHUTY, 2012
CyxaHoB ydJacTheM TBepoit pazsi=Mass
transfer processes with a solid
phase participation : yue6HOe
rocooue
JI1.5 | AWM. JleonTneBa O60pynoBaHNE XUMUIECKIX Tam60B : M3naTenscTBO
pou3BOACTB B 2 yacTax . Y. 1. OIBOY BIIO «TITY», , 2012
: yuebHOE nocobue
JI1.6 | A.N. JleonTbeBa O06opynoBaHHE XUMHUYECKUX Tamb6o0B : M3garenscTBO
MPOU3BOCTB B 2 yacTsx . Y. 2. ®IBOY BIIO «TITTVY», , 2012
: yuebHOe rocobue
6.1.2. lono/IHUTeIbHAS JUTEPATYypa
ABTOpBI, COCTABUTEIIH 3arnaBue Bbubnmotexa W3natenpcTBO, rox
JI2.1 | K.®. [TaBnos, IL.T. [Ipumeps! 1 3a1a4u 10 Kypcy M., AnmwsHc, 2013
Pomankos, A.A. MPOIIECCOB U ANIMApPaTOB
Hocxkos XUMHYECKON TEeXHOJIOTHH:
Y4eGHoe mocobue
JI2.2 | H.A.Camoiinos [Tpumeps! 1 31241 1O Kypey CII6, Jlansb, 2013
"MateMaTHuecKoe
MOJISIIMPOBAHNE XUMHUKO -
TEXHOJOTMYECKUX MPOLECCOB":
YuebOHoe mocobue
JI2.3 | A.M. T'ymepos Maremaruueckoe CII6, Jlans, 2014
MOJISITMPOBAHNIE XUMHUKO -
MaTeMaTHYECKUX MPOLIECCOB:
Y4eGHoe nocobue
6.1.3. MeTtoguueckue pa3padoTKu
ABTOpBI, COCTaBUTEIU 3arnaBue Bbubnmotexa W3narenscTBo, roj
JI3.1 | A.B.I'opoxos CHsATHE U IOCTPOEHUE MarsHuToropck roc. TexH. yH-
XapaKTEepUCTHK ta uMm. I"'M.Hocosa , 2013
LEHTPOOEIKHOr0 Hacoca:
Metoandeckue ykazaHus K
nabopaTopHoii pabore
JI3.2 | A.B.I'opoxos, OmnpeneneHue pexnma MaruuToropck I'OY BPO
B.B.Beiiuckuii IBUKEHUS KUIKOCTHU: 2MITVY", 2009
Metoandeckue ykazaHus K
nmabopaTopHoii paborte
JI3.3 | B.B.Beiinckuii , N3yuenue npouecca MarsuToropck roc.TexH.yH-Ta
A.B.T'opoxoB TEILIOOOMEHA B KUIKOCTHOM um. I.1. Hocosa , 2012
TEIIIO0OOMEHHHUKE:
Metoauueckue yka3aHus K
nabopaTopHoit paboTte
JI3.4 | A.B.I'opoxos Wzyuenne BA3KOCTH XKHUIKOCTH: MarHuToropck roc. TexH. yH-
MeTtonuveckue ykazaHus K ta um. [.1. Hocosa , 2013
nabopaTopHoit pabote
JI3.5 | B.B.Belinckuii, Nzyuenue nporecca Maruuroropck, [OY BI1IO
A.B.T'opoxos OCaKIEeHMsI TBEP/IbIX YaCTHI] B "MITY"",
JKHIKOCTH
6.2. Ilepeyenn pecypcoB HH(OPMAMOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « AHTepHET»
D1 |Poccuiickas HaydHas 3MeKTpOHHAS OHOITHOTEKA www.elibrary.ru
12 | LMS Canvas https://Ims.misis.ru




6.3 IlepeyeHb NpOrpaMMHOro odecneyeHust

1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
1.2 | Kommac 3D V24
I1.3 |Mathcad 14.0 University Classroom Perpetual
I1.4 |Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.5 |Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;
I1.6 | Microsoft Office 2007 Russian Academic OPEN No Level
I1.7 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.8 | Microsoft Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL PerUsr STUUseBnft
1.9 | Bpay3zep Google Chrome
I1.10 | Microsoft Teams
IL.11 [Zoom
I1.12 | Bpay3ep Yandex
I1.13 | WinDjView 2.0.2
I1.14 | Adobe Reader
I1.15 | ArtuBupyc Dr Web Suite
6.4. Ilepevyens MHGPOPMATUOHHBIX CIPABOYHBIX CHCTEM M MPOGeCCHOHATBHBIX a3 JaHHBIX
i model.exponenta.ru - — yaeOHO-METOIMUYECKUAN CAUT O MOACIMPOBAHUH U HCCIEOBAHUU CUCTEM, OOBEKTOB, TEXHUYECKHX
) IIPOLIECCOB U (PU3NYECKUX SBICHHH.
o mvtu.power.bmstu.ru - Ctateu o Bo3moxkHocTsix [IK « MBTY», ony0iukoBanHbIe Ha caiite model.exponenta.ru:
) «IIporpammHBIi KOMIUIEKC "MozenupoBaHie B TEXHUUECKUX ycTpoiicTBax'"».
M.3 |xumuk.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE
Ayn. Haznauenue Bun OcHarenue
113 VYuebnas mnabopatopus (KOMIBIOTEPHBIH 13 . - Komnbrotep B coope;
Ki1acc) 1 mr. - Ilpoexrop yHuBepcambHBIH Vivitek
DH278;
1 mrt. - Dkpan HacTeHHbId 150x200;
1 . - Kommyrarop D-Link 16 mopr.;
1 wr. - Iloxsec ans npoexropa;
1 wr. - Be6 kamepa Logitech;
1 wr. - Konpuuuosnep ;
13 wT. - CTOJI KOMIIBIOTEPHBIIL;
2 wT. - CTOJN mpenoaBaTeNbCKHii;
7 wr. - CTynbs;
12 . - Kpecio;
1 . - [Txac KHUKHEIH;
12 wT. - PynoHHBIE IITOPBI;
1 . - YaeHu4eckas 10CKa;
133 VYuebnast  aymmropus  ans  3aHsTwhit | [Ip 1 . - Cuctemusii 610k Intel Core;
JIEKIIUOHHOTO THIIA, MIPAKTUYECKAX 1 wt. - Monurop LCD;
3aHATUI 1 wr. - Dkpan HacTeHHslit 200x200;

1 mir. - Be6 kamepa Logitech;

1 wt. - IIpoexrop Acer P1266;

1 wr. - IloxBec ans npoexropa;

1 wr. - YueHnueckas 10CKa;

28 mwit. - CTOJ CTyIEHYECKU;

1 wT. - CroJ mpernoaaBaTeabCKUii;
56 wr. - Crym;

16 wrt. - XKamo3u.




216 VYuebHast mabopaTopust 1 mr. - JlaGopatopuss TENIOTEXHHKH U

TEPMOJUHAMUKH ;

1 mr. - JlaGopaTopHBIA CTEHA U M3YYeHHS
OPUHIUIIOB TPEOOPa3oBaHUS M H3MEPEHHUS
JIaBJICHUS, PACX0/a )KUKOCTH, BO3/IYXa;

1 mwr. - JlabopaTopHbIi CTEHJ IS W3y4EHHS
NPUHIUIIOB TIPEoOpa3oBaHUs ¥ HM3MEPEHUS

JIABJICHUSI, PAcX0/1a )KUIKOCTH, BO3/IyXa;
2 mrt. - [openkn MHKEKIIMOHHBIE;

1 . - Kommetorep 34753, 34753/1;
01;

"TemnoBbIe MPOLIECCHI B ra3ax';

"TemnoTexHuKa >KUIKOCTH "
1 mr. - [Tpubop TK-2M.

8. METOAUYECKHUE YKA3AHUA VI OBYYAIOIUXCA

JJ1s ycnenHoro ocBO€HHs JUCHUIUIMHBL M TIOHUMaHHS TEOPETUYECKOr0 MaTepualia CTyIeHTOM He0OX0JUMbI 3HAHUS,
MOJTYYCHHBIE B BBICIIEH IITKOJIE TTO MaTeMaTHKe, (PHU3MKe, OOIIeH U HeOpraHHIeCKOH XUMUH, HH(POPMATHKE, PH3NICCKOH XUMUH,
TEOPHH BEPOSTHOCTEN U MAaTEMaTUUECKOM CTATUCTHUKE, SKOJIOTUU.

CrnemyeT MOMHHTSG, YTO JIEKIIMOHHBIA MaTepHall OTpakaeT JHIIL Hauboiee 3HaYMMble HayYHbIE U TEXHUYECKHE PELICHUSs, TOITOMY,
JUTSl IOHUMAaHUsI MaTepualia HeoOX0IUMO 00paIaThes K JIMTEPATYPHBIM UCTOYHHKAM ¢ O0Jiee MOJTHBIM OMHCAaHHEM U3y4aeMOi
TeMbl. He creyeT orpaHIYMBaTECS OMHUM YIeOHBIM ITOCOOMEM, MITH BEIOMPATh CaMblil COBpeMeHHBIH yueOHuK. [lomesHee
CPaBHUBATPH YCTAPEBIINE TEXHOIOTHIECKUE PeleHHs ¢ Hanbouee 3()()eKTUBHBIMU COBPEMEHHBIMHU, OTCIIEKUBASI SBOJIOIIHIO
TEXHUUYECKOHN 1 MHXKEHEPHOM MbICTH. JlJIs 9THX Lesiel celyeT UCIOIb30BaTh Kak 0a30BYIO TUTEPATYPY, TaK U JOMOIHUTENBHYIO,
yKa3aHHbIE B paboueil mporpamMme AUCLUITIINHEIL.

[Ipu mOATOTOBKE K MPAKTHYECKUM 3aHITHSIM HEOOXOIMMO OBTOPHUTH paHee MPOiIeHHBIN JTEKIMOHHBIH MaTepUa U TOTIOHUTD
€ro CBEJCHUSMH U3 aKTyaJbHBIX Ha CETOTHSIIIHINA JEHb UICTOUHUKOB NMEPUOINYECKON MTeYaTy BeIylINX B OTPACIH )KYPHAIIOB, TAKUX
kak «Kokc u Xumusy, «bamkupckuii HehTeXuMHUIeCcKuit xkypHam», «Ctanby, «Yroaby, «Bectauk MITY». [Ipu Han4uu, MoJIe3HO
HCTIONH30BaTh HH(POPMAIIMOHHBIE OIOJUIETEHH, BBITYCKacMBIE BEAYIINM HAyIHO-NCCIIE0BATEIIECKAIM HHCTUTYTOM cTpaHsl DI'YII
BYXWH (BocTouHsIi yriexuMu4ecKuii ”HCTUTYT, I'. ExaTepuHOypr), a Tatoke COOPHUKU pedepaTHBHBIX CTaTeH, HaTeHTHI,
HaXOJSIIUECS B OTKPHITOM JIOCTYIIE.

PaccmatpuBast Kakyro-TH00 TEXHOJIOTHYECKYIO IIETIOYKY CIIeTyeT HOMHHTb, YTO YCIICITHO (hYHKIIHOHUPYIOIIasl TEXHOJIOTHS Ha
OJTHOM 3aBOJIE MOXKET OKa3aThCs He (P QeKTHBHOII B ycrmoBusx apyroro. OTciona — He ObIBaeT €ANHCTBEHHO BEPHOTO 1
YHHBEPCAIbHOTO TEXHHYECKOT0o petieHrs. ONTUMAaIbHOE e PEeIeHNe BO3MOXKHO TONBKO MPU A€TAIbHOM U3yYEHUH MHOXKECTBA
JIUTEPATyPHBIX HICTOYHUKOB U MPAKTUYECKUX BBIBOAOB. TakuM 00pa3oM TOJILKO MOHUMAaHUE NpeHa3HaueHus u 00JacTu
IIPUMEHEHUS KaXK10 TEXHOJIOTUH BEJET K YCIIEIIHOMY OCBOEHHIO Kypca.

B nenom, AMCIUIUTNHA COCTOUT HE TOJIBKO U3 ayAUTOPHOHN YacTH, HO U BKITIOYAET B ce0sl CAMOCTOSTEIbHYIO paboTy CTYACHTA,
MIPU3BAaHHYIO B IEPBYIO OUEpeIb HAYYUTh CTYA€HTa paboTaTh C IMTEPATypOil U MPOBOIUTH JOIMYECKUIl aHAIIN3, 1eNaTh 0000LIIeH .

Ha caMonoAroToBKy BBIHOCSATCS CIEIYIOLINE TEMBI:

«VcTopust 1 OCHOBHBIE ATAIbI PA3BUTHS KOKCOXUMHYECKOU TEXHOIOTUI,

«CoBpeMeHHbIe HalpaBJIeHUs Pa3BUTHSI KOKCOXUMHUYECKOW MPOMBIIIJICHHOCTH U alllapaToB KOKCOXUMHUYECKHX MPOU3BOICTBY.

Jlns yCHenHo ciauu 9K3aMeHa | 3a4eTa IPH TOM HEOOXOMMO OObEIMHHUTh CBEIICHNS, TOJTYYCHHBIC B XOJIC JICKIIMOHHBIX,
IIPAKTUYECKUX 3aHITUN U CAaMOIIOJATOTOBKH.

KypcoBoii mpoeKT sSBISETCs 3aKTI0YUTEIBHBIM TalloM 00y4eHus cTyIeHTOB 1o quctuiuinie [TnAXT u BeimonHseTes mocie
CIa4yM HK3aMEHOB IO KypCy.

KypcoBoe mpoekTHpoBaHUE UMEET CBOCH IETIbI0 O0YYUTh CTYICHTOB OCHOBaM TEXHOJIOTHYECKOTO U KOHCTPYKTUBHOTO PAacueTOB
XHUMHUYECKOH armapaTyphl, a TalKe pacIIMPUTh TEOPETHUESCKUE 3HAHUS CTYICHTOB, IPUOOPECTH HABBIKH IO PEIICHUIO WHKEHEPHBIX
3a7a4. BeInomHeHHe KypcoBOTO MPOEKTa CITY>KUT 0a30i 7Sl KypCOBBIX U TUTNIOMHBIX TPOEKTOB MO CHEIHAIBHOCTH

B nporniecce KypcoBOro NpoeKTUPOBaHHS CTYJCHT JOJDKCH OBJIAICTh METOJUKON TEXHHKO-YKOHOMHYECKOTO 00OCHOBAHUS U
BHIOOpA TUTIOBOM ammaparypsl, TCOPHUEH U MPAKTHUKOH BBIMTOJIHEHHS PACIECTOB U MPOSKTHPOBAHMSI alllIapaToB.

Temoit KypcoBOro NnpoekTa sIBJISIeTCs pacyeT U MPOEKTUPOBaHUE TUIIOBOM XUMHUUECKOM alnapaTypbl, HallpuMep, BHIIAPHBIX
YCTaHOBOK, CYIIMJIbHBIX allllapaToB, MAaCCOOOMEHHBIX KOJIOHH. Tema MmpoekTa I0JKHa Mpe1ycMaTpUBaTh PacyeThl 0 HECKOIbKUM
BaKHEHIINM pazjiesiaM Kypca, BKITIOYask THIPABINIECKUE, TEIUIOBBIC PACYETHI 1 PACYETHI IO TEILIO-MacCOOMEHY.

Ha ocHOBaHMM pacyeToB CTYAEHTOM OINPEICIIIOTCSI OCHOBHBIE PEKUMHBIE IAPaMETPhl U FEOMETPHUECKUE XapaKTEPUCTUKU
amnmapara. 3aTeM BBIOJHSIIOTCS 3CKU3BI anmapara, mpopadaThiBaeTCsl KOMIIOHOBKA M BO3MOYKHBIE BapHAHTHI PACTIONOKEHHS y3II0B.
IMocre BEIOOpa ONTHMAIBHOTO BApHAaHTa KOHCTPYKIMH CTYACHT IPHCTYNAET K pa3paboTKe YepTexei anmapara.

PesynbTate! pacuera BMecTe ¢ TpadukamMu, puCyHKaMU ¥ HEOOXOJMMBIMH BCTIOMOTaTEIbHBIMU MaTepraiaMu 0()OPMIIIOTCS B BUJIC
MOSICHUTEIIbHON 3aITUCKH.

O0beM pacueTHO-TIOSICHUTENFHON 3anucKl cocTaBnsieT 30-35 TUCTOB PYKOITMCHOTO TEKCTA.

B 11e710M KypCcOBO# TIPOEKT TOJDKEH IPENCTABISTh CO00H 3aKOHUCHHYIO MPOCKTHYO Pa3pabOTKy YCTaHOBKH. 3a pe3yIbTaThl
pacyeToB OTBETCTBEHHOCTH HECET CTYIEHT — aBTOp IpoekTa. [IpenogaBarens — pyKOBOJHUTEINE IPOSKTa — HAIIPABISET PaboTy
CTyZAEHTa, 00eCIeYnBaeT CUCTEMAaTHUECKUE KOHCYJIbTAIlNY, Ha KOTOPBIX CTYEHT MOIy4aeT OTBETHI Ha BCE BOHUKAIOLINE Y HETO
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BOIIPOCHI ¥ PEKOMEHJALIUH [0 OCHOBHBIM pa3fieNiaM pa3padaTeIBaeMOro MPOeKTa.

3aKOHYEHHBIH U MOJHOCTHIO O(OPMIICHHBII IPOCKT CIaeTCs Ha MIPOBEPKY Npernojasareito. [lociie mpoBepKku U BHECCHUS
UCTIpaBJICHUH IPOBOAMTCS 3aIUTa IpoekTa. OLEeHUBAETCA KypCOBOM NMPOEKT € Y4ETOM KaueCcTBa BBIIIOJIHEHUS, YPOBHS 3aILUTHI U
CTEICHU CaMOCTOSTEIFHOCTH IIpH padorTe.

I'paduueckas yacTh MpOEKTa COCTOUT U3 UepTexel Ha jauctax Gpopmata Al.

IIpu BBINOTHEHNH PACUETHBIX 33]a4 U PEIICHNUH 3a7a4 KypCOBOTO MPOEKTUPOBaHHUS

OCHOBHOE CO/IepXKaHHe TOSICHUTEILHOH 3aIICKH ONIPEeIIIeTCs 3a1aHIeM Ha KypcoBOi IpoekT. O0beM MOsSCHUTEIHHON 3aINCKA
JomxkeH ObITh He MeHee 30...40 cTpaHuL PyKOMHCHOTO TekeTa. CTpaHUIIBI 3aIHCKH HyMEPYIOTCS, BKITFOUasi CTPAHUIIBI C PUCYHKAMU
U tabnunaMu. Ha TUTYI5HOM JIMCTe HOMEp CTPaHHUIIbI HEe YKa3bIBaeTCsl.

BHe 3aBUCHUMOCTH OT TEMbI PaCUETHO-IIOSCHUTEIbHAS 3alIUCKA IOJDKHA COAEPKaTh: - TUTYJIbHBIH JIUCT;

- 3aJaHHe Ha NPOEKTUPOBAHHE;

- OTJIaBIICHHUE;

- BBEJICHHE;

- ONHMCaHNE TEXHOJIOTUYECKON CXEMbl YCTAHOBKU;

- OCHOBHBIE CBOICTBa paboUmX cpen;

- PacyUeTHYIO YacTh, BKIIOYAIOIIYI0 TEXHOJIOTHYECKUE pacdeThl U BEIOOP 000pyJ0BaHMS;
- 3aKIIIOYEHHE;

- CIMCOK HCTIONIb30BaHHOMN JINTEPATYPBL.

Bo BBeleHHMH yKa3bIBAIOTCS CYIIHOCTh, 3HAUEHUE U 001aCTH MPHUMEHEHHs paccMaTpuBaeMoro mnpouecca. Heobxonumo tawoke
HPUBECTH CPAaBHUTEIBHYIO XapaKTEPUCTHKY aIlllapaToB JUIsl €r0 OCYIIECTBICHHUS 1 000CHOBATH BHIOOP KOHCTPYKIMH OCHOBHOTO
anmapara.

Ipu onMcaHNy TEXHOJIOTUYIECKOH CXEMBI ClielyeT MIPOaHaIH3UPOBATh Pa3INYHbIe €¢ BapHAHTHI, TO3BOIISIONINE
MHTEHCU(HULPOBATH OCHOBHOI MPOIECC U MOBBICUTH TEXHUKO-3KOHOMHUECKHE MToKazaTenu. Heo0xoqumMo Take yuuThIBaTh
TpeOOBaHUS OXPaHbI OKPYXKAIOIIEH CPEIIbI.

B ycnoBusx pocta MacmTabOB MPOMBIIUICHHOTO IIPOU3BOACTBA OXpaHa OKPY>KAIOIIEH Cpeabl CTaaa OJHON M3 BaXKHEHUIINX
npoOIieM COBPEMEHHOCTH, B PEIICHUH KOTOPBIX 3HAUUTENbHAs POJIb IPUHAUICKHUT IpolieccaM U annapaTaM XUMHUUecKon
TEXHOJIOTHH KaK MU pa3pabOTKe HOBBIX MAJIOOTXOAHBIX IPOU3BOJICTB, TAK U PH pa3pabOTKe METOJ0B OYMCTKH CTOYHBIX BOJ U
Ta30BBIX BEIOPOCOB. DTO JOCTUTACTCS OHOBPEMEHHO HECKOJIBKAMHE IyTSIMH: KOMIUICKCHOE UCIIONIE30BaHNE CHIPhS, 3AMKHYTHIC
BOJJ000OPOTHBIE IUKIEI, CEIEKTHBHOCTH IPOIecca, ONTHMHU3ANNUS €r0 PeXUMa, 3aMeHa OTIEIbHBIX CTaAUI MPOLECCOB Ha
9KoJIOrHueckH Oonee ynctoie. TexHoMorn4eckas cxema JIoJKHa OKa3bIBaTh BO3MOXHO MEHbIIIECE OTPHLIATENILHOE BO3ICHCTBHE Ha
MPUPOTHBIE SKOCUCTEMBI, ¥ P MTPOBEICHUH PACCMAaTPHBAEMOTO TEXHOJIOTHIECKOTO IIPOIIecca JOJKHBI OBITh CBEICHBI K
MUHHMYMY BEIOPOCHI B aTMochepy u ruapochepy.

OO60CHOBaHHBII OKOHUATEIBHBII BapHaHT TEXHOJIOTHYECKON CXeMBbI CIeyeT OMrcaTh KOHKpeTHO. JlommkHa ObITh IpUBeieHa
NpPUHLUNKAIBHASA CXeMa YCTAHOBKH € yKa3aHHEM MO3UIMii (HoMepoB anmnaparoB). Ha cxeme yka3pIBaroTCsl HanpaBieH s IOTOKOB,
3HAYEHUS UX PacXO/0B, TEMIIEPATYpP, KOHLIEHTPALUN U APYTUX IapaMeTPOB.

B cBozke OCHOBHBIX CBOMCTB paboumX Cpell NOKHBI OBITh IPUBEIECHBI XUMUUECKUE (DOPMYIIBI COSTUHEHUHN, MOJISIPHBIE MacCHI,
(PM3HKO-XMMHUUYECKHE U TePMOJMHAMUYECKHE JJAHHBIE, UX 3aBUCHMOCTH OT TEMIEPaTyphl U cocTaBa. JlJist onpeeneH st 3THX
JTAHHBIX ITOJIB3YIOTCS CIIPAaBOYHOHN JTepaTypoil. Eciii HeoOXxoquMble 3HaYEHHS TOTO WIIM HHOTO CBOHCTBA HAXOAATCS 3a IpeesiaMu
MPECTABIECHHOTO B CIIPAaBOYHBIX MaTepHAIax AUara30Ha H3MEHEHHUS (GU3UIECKUX YCIOBUH (TeMIepaTyp, JaBICHHUH,
KOHIIEHTpaLHii), TO cleyeT NpUOerHyTh K METO1aM dKCTpanosiuuu. IIpu oTcyTCTBIM CBEIECHUH MOKHO BOCIIOIB30BAThCS
nosooueM (HU3NKO-XMMHUYECKUX CBOMCTB, TPABHIIOM JIMHEHHOCTH XMMHUKO-TEXHOJIOTHUECKUX (DYHKIMH U IPYTUMH PacUeTHBIMU
MeTonaMu. Tak, A HaXOXKACHU ANHAMHYECKOT0 KO3 GHUIINECHTA BI3KOCTH KHUIKOCTH 10 AWHAMHYECKOMY K03 QUIINCHTY
BSI3KOCTHU 3TAJIOHHOTO BELIECTBA MOXKET OBITh IPUMEHEHO MPaBUIIO JTUHEHHOCTH, ycTaHoBIeHHOoe K. @. TTaBnoseM. [Tpu
OTCYTCTBHHM SKCHEPUMEHTAIBHBIX JIaHHBIX, HAIIPUMeEp, KOA(Q(UIMEHT TEIIONPOBOAHOCTH KUAKOCTH MOXKHO PACCUUTATD 110
AMITUPHYECKON GopMyITe, IPeACTaBICHHOH B CICAYIOMEM HCTOYHUKE:

1) ITaBnos, K. @. IIpumeps! u 3a1a4n 1o Kypcy MPOIECCOB U alllapaToB XUMUIECKOH TEXHOIOTHH: y4el. mocobue s By30B / K.
®. [Tasnos, I1. I'. Pomankos, A. A. Hockos. - M.: Anbsac, 2005. - 576 c.

OKOHYATENFHO CBEAEHHS O CBOIMCTBaX PabOUMX Cpesl HEOOXOIMMO TPEACTABUTH B BUAE TaOJIUIl MM TPaUKOB.

B TexHONIOTHUECKNX pacdeTax IyTeM COCTaBJICHHUS YPaBHEHNI MaTepPHAIFHOTO M TEIIOBOTO OaJIaHCOB OMPECISIOT PACXOMIbI,
COCTaBBI M TEMIIEPATYPHI MOTY4aeMbIX IPOIYKTOB, TETIOBBIC HATPY3KU aIllllapaToB, PACXObI TEINIOHOCHTEIIEH — IPeroIero mnapa,
oXJaXJaromiel Bobl. 3aiaueil 3Toro paszena NpoeKTa sBIsSeTCs pacyeT OCHOBHBIX pa3MepOB alfapaToB (IUaMeTpa, BBICOTHI,
MOBEPXHOCTH TEIUIONepenadn 1 T.1.). Ha ocHOBaHMM aHaNM3a JIUTEpaTypHBIX JAHHBIX BEIOMPAETCS METOIHMKA pacdeTa pa3MepoB
ammapaToB. [1o ypaBHEHHAM TEIIO- ¥ MacCOTepeaadn PACCUNTHIBAIOT OCHOBHBIE pa3Meph! allllapaToB U 3aT€M BBIOHPAIOT
CTaHAapTHEIE. B 3TOT e pa3zen BKIIOYAIOTCs THAPABIMYECKHE pacyeTsl anmapatoB. KpoMe OCHOBHBIX alllapaToB B yCTAHOBKY
BXO/IUT BCIIOMOTaTelIbHOE 000pyJOBaHHE: HACOCHI, BEHTHIIATOPBI, T'a301yBKH, BaKyyM-HAacoCH ¥ T.II. Bciomorarensnoe
000pyIoBaHKE MOIONPAIOT IO HOpMAJLIM, KaTaioraM i ['OCTaM ¢ ydeToM KOHKPETHBIX YCIIOBHH €ro paboThL.

3aKOHYUB PACUETHYIO YacCTh IIPOEKTa, CTYACHT B 3aKTIOUCHHE U3IaraeT OCHOBHBIE Pe3yIbTaThl BEITOTHEHHONW PabOTHI U JaeT
aHaJIM3 MOyYEHHBIX PE3yIbTaTOB.

B cnicke nuTeparypbl NEPEUUCIIAIOTCS UL T€ UCTOUHUKH, Ha KOTOPBIE HMEIOTCS CChUIKU B PACUETHO-IIOSCHUTEIIBHOM 3aIuCKe.
CaenieHHs O TUTEPATYPHOM HCTOYHHKE JJOIDKHBI BKIIOYATh: ITOJTHOE Ha3BaHHE, (paMINIHIO 1 MHUITHAJIEI aBTOPa, MECTO M3/aHN,
HaMMEHOBAHHE U3/aTeNbCTBA, FOJ U3AaHHA, YHCIO CTpaHUI[. Bee ncnonp30BaHHbIE UCTOUHUKU IPUBOJSITCS B CIUCKE B MOPSIKE
YIOMHHAHUS MX B TEKCTE U 3aIIMCHIBAIOT CIEAYIOIIUM 00pa3oM:

1. Kacarkun, A. I. OCHOBHBIE TIPOIIECCHI M allTapaThl XUMIYECKOH TEXHOJIOTHH: yIeOHHK AJI By30B. — M.: AnbsHc, 2005. —
753 c.

2. IMaBnos, K. @. IIpumMeps! 1 3aa4u Mo Kypcy MPOLIECCOB U allMapaToB XUMUYECKOH TEXHOIOTUH: yued. mocodue s
By30B / K. @. [TaBnos, I1. I'. PomankoB, A. A. Hockos. - M.: AnbsHc, 2005. - 576 c.

3. OCHOBHBIE TIPOIIECCH U alnapaThl XUMHIECKoil TexHooruu : [Tocobue no kypcoBomy npoexrupoBanuto /Ilox pex.

0. ApitHepekoro.— M.: Xumust, 1991.-272 c. PacueTHO-NOsSICHUTENbHAS 3aMCKa 0pOPMIISeTCs Ha CTaHAAPTHBIX JIUCTaX Oymaru




¢dopmara A4 (210x297mm). Ha xaxkmom JmcTe OCTaBISIIOTCS MOA: cieBa He MeHee 30 Mwm, cripaBa He MeHee 20 MM. CokparieHus
CJIOB B TEKCTE HE JIOIyCKaloTCs. TepMUHOIOr NS OJKHA COOTBETCTBOBAThH OOILETIPUHATON B HAyYHO-TEXHUUECKOH JINTEpaType.
PacueTs! B 3amucke JOIKHBI COIPOBOXKIATHCS MOSCHEHISIMHU. Bee pacdeTHBIe OpMyYITBI MPHUBOAATCS CHadYaia B 00IIeM BHJE,
HYMEpYIOTCS, 3aTeM JaeTCsl HAaNMEHOBAHUE 0003HAUCHNUI U YKAa3bIBAIOTCS PAa3MEPHOCTH BCEX BXOAAMNUX B ()OPMYITy BEIUYHH.
YucieHHbIC 3HAYCHNS BEJIMYUH B (JOPMYITY TTOJCTABISIOT B TOM HOPs/IKE, B KAKOM OHM B HEH 3alMCaHbl, ¥ IPUBOJST pe3yIbTar
pacuera. Bce pacueTsl JOIKHBI OBITH BBINOIHEHBI B MEXIyHapoaHOH cucteme equnun CH.
PacueTHo-TIOsICHUTENBHAS 3aHCKA TOJDKHA OBITH CHaOXeHa HeoOXOJMMBIMH I'paduKaMi, CXeMaMH, 3CKA3aMHu. Bee mimmoctpanym
UMEHYIOTCS pUCYHKaMU. PHCYHOK HyMepyIOT U paclojiararoT IocjIe CChIIKM Ha Hero. B TekcTe 3amucKu yKa3bIBalOTCS CCHIIKM Ha
UCIIOJIb30BaHHYIO JINTEPATypy IS SMIUPHUYECKUX GOpMYIT, PU3MIECKNX KOHCTAHT M APYTHX CHPaBOYHBIX JaHHBIX. CChUIKH Ha
JUTepaTypHbIe NICTOYHNUKA JAIOT B KBAIPATHBIX CKOOKAX, YKa3bIBasi HOMEP JaHHOTO HCTOYHHUKA B CIIHCKE JINTEPATYPHI.
I'padraeckas yacTs MpoeKTa COCTOHT U3 YepTeka OCHOBHOTO ammaparta. OdopmieHne rpaguaeckoil 9acTu IpoeKTa JOIKHO
cootBeTcTBOBaTh TpeboBaHusiM ECKJI, mpenbsBisieMbIM K BBIIIOIHEHHIO TEXHHYECKOTO ITPOEKTa.
Ha uepTexxe n0OIDKHEI OBITH JaHbI TTIABHBIH BUJ allllapaTa B CEYEHHUH 110 BEPTHKAIBHOI OCH, BUA CBEPXY (€CiIM HEOOX0ANMO),
pa3pessl U CeYeHHs, TAIOIIIe T0JTHOE MTPEACTAaBICHHE 00 YCTPOWCTBE JaHHOTO arapara, a Taloke OCHOBHBIE y3JIBI, KOTOPHIC Ha
TJIABHOM BHJIE HE yJaaeTcst H300pa3uTh ueTko. [T1aBHBIN BU anmapaTa BRIYEPIUBAIOT TOJIBKO B PabOUeM MONOKEHUH U PAcHoNaraoT
€ro BJOJIb OOJIbIIEH CTOPOHBI NHcTa. Ha ocTaibHON YacTH JIMCTA pacloiaraloT Apyrue BUABL, CeUeHUs], pa3pesbl. Pexomenayercs
oOIIHif BUJ armaparta BEYEPUNBATH B HANOOIBIIEM M3 MacIITaboB ¢ IPUMEHEHUEM ITPH HEOOXOANMOCTH pa3phiBa H300pakeHHSI.
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