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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 24 XumTexuonorus IIpIIOuYM 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.B

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. MaTepuanpHbIi 6amaHC IBHKEHHS )KUIKOCTH 110 TPyOOIPOBOLY C
pas3IHYHBIM CEYEHUEM M MPUHLIUI HEPA3PBIBHOCTU MOTOKA.

2. InddepennnansHeie ypaBHeHUS paBHOBecHs Diiiepa. OCHOBHOE
YpaBHEHHE THIPOCTATUKHU, €T0 IPUMEHEHHE B PacueTax.

3. [TpuHnun paboThl )KUAKOCTHOTO MaHoMeTpa. Ilokazanus MmaHomeTpa
IPH Tepenaje JaBiIeHus B OAHY aTMoc(epy IJIsl PTYTHOTO U BOASHOTO
CTO00B.

4. Ipuaiun paboTel THAPABIMYECKOTO Mpecca, HCXOAS OCHOBE
ypaBHEHMsI TUIPOCTATUKH

5. TloHATHE O BA3KOCTH )KUAKOCTH. Y paBHEHHE CBS3H CHIIBI BI3KOCTHOTO
TPEHHS, BA3KOCTH CPEJIbI, IIOMAI! KOHTAKTA H TPaJHEeHTa CKOPOCTH
6. ITonATHE O HHIOTOHOBCKUX U HEHBIOTOHOBCKHE JKHIKOCTSIX.

7. BeiBog nuddepeHnnansHOro ypaBHeHUs! ABMKEHHS Diinepa.

8. BeiBox u3 nuddepeHnnanbHOTO ypaBHEHNS OBIKEHIS Jitniepa
ypaBHeHus bepHyiu.

9. IMonHbI# ruapoMHAMUYecKUid Harop. 3MepeHue pacxoioB 1
CKOpPOCTEH BIKCHHUS KHUIKOCTEH M Ta30B.

10. IIpuHIUN neicTBUS MyIbBEPU3aTOPA HA OCHOBE yPaBHEHUS
bepuynnu.

11. YpaBuenus Hasbe-Crokca.

12. PexumMsl apuxkeHus sxuaxoctu. OnsiT Pelinonbaca. Kpurepuii
nonobus PeitHonbaca.

13. TlonHbIH THAPOAMHAMHUYECKHH Harop. M3mepenne pacxoioB u
CKOPOCTEN BIKCHUS KHUIKOCTEH M Ta30B.

14. Kputepun runponuHammdeckoro nogobus. O6o0imeHHOE
KpUTEPUAIIbHOE YPABHEHUE IUPOJUHAMUKH.

15. 3aKOH CONPOTHBIICHNUS PH ABWKEHHU OJHO(A3HOTO MOTOKA.
Ypaeuenne Jlapcu-Beticbaxa.

16. KoaddurmeHT TMHEHHOTO TpEeHHs )KUAKOCTH HIIH Ta3a O CTCHKH
Tpy6onpoBoja. CBsizb KO3()(MHUIMEHT JIMHEHHOTO TPEHHS

17. YpaBuenne KonnOpyka u Yaiita. MecTHBIC CONPOTUBIICHHUS.

18. MeToauka pacueTa rupaBINYECKUX COIPOTUBIICHUM
TpyOOIpPOBOIOB AL TPAHCHOPTA KUIAKOCTEH U ra30B.

19. KoHCTpyKIIMK HACOCOB

20. YpaBHeHMe AJIs OIIMCAHUE [TOJHOIO HAIlopa, pa3BUBaeMOr0o
HACOCOM.

21. Kna Hacoca, MOIIHOCTb 37€KTPHUYECKOT0 JBUIATENs HACOCA.

22. Meroauka BEIOOpa Hacoca B 3aBUCHMOCTH OT THJIPABINYECKOTO
COIPOTHUBIICHHUS CETH.




KM2

Dx3ameH 2 (YCTHO)

OIIK-5-33

1) Tums! TeriooOMeHHBIX anmapatoB. Ha3Banue, Tunosas
KOHCTPYKIHS, IBI)KEHUE TETITIOHOCUTETIS;

2) OcHOBHBIE KOHCTPYKTHBHBIE JJIEMEHTHI KOXKyX0TPyO9aToro
TETIIOOOMEHHHKA: TpPyOHas penréTka, TpyOHas Ieperopo/Ika,KperieHme
TpyO, TEMI0BOI KOMIIEHCATOP, YUCIIO XOA0B, YUCIIO TIEPErOPOIOK. ;
3) HanpaBnenue nBuKeHHs TEIUIOHOCUTENIEH B TEINIOOOMEHHHUKE.
JlocTOMHCTBA ¥ HETOCTATKH;

4) J1aTb KpaTKyI0 XapaKTepUCTUKY OCHOBOIIOJIATAIOMINM CIOCo0a
nepeayuyl Temmia;

5) Meronauka pacdéra TeIIIOOOMEHHOM armaparypsl;

6) TernoBoit 6amaHC IPOUCXOISIIIETO B TEINIOOOMEHHON ammaparype
npolecca Teronepeiauy;

7) OcHOBHOE ypaBHEHHUE TEMIONEPENAYH U BXOAIIHE B HETO
(hm3HUecKie BEINIHHBI.

8) Koaduuuenr remnonepenaun: pasMepHOCTs, popmyna st
BBIYUCIICHHS, (PH3UUECKOE 3HAUCHHE. ;

9) ITonsATHE O TEMIIEPAaTYPHOM II0JIE U TEMITEPATYPHOM I'paTUCHTE
rpaguente. Ilpusectu npumep;

10) YpaBuenue @ypre: popmyna, Guzndeckie BETUIHHBLBXOIAIINE B
ypaBHEHHE, UX Pa3MEPHOCTh U (PU3HUECKOE 3HAUCHNUE;

11) KoadduireHT TemIonpoBOIHOCTH: Pa3MepHOCTh, HHTEPBAI
3HAUCHHUH JUIS pa3MTUYHBIX MaTEePUAIOB, HH)KCHEPHOE IPUMCHEHHE B
Pa3INYHBIX 3JIEMEHTAX TEIIIOOOMEHHOM aImapaTypsbl;

12) Bron nuddepeHnnanb-HOTO ypaBHEHH IIpoliecca
TETIONPOBOTHOCTH

13) KoapdpuumeHt TemnepaTyponpoBOgHOCTH: (HOpMyIIa, pa3MepHOCTb,
¢m3nueckuii cmbic. ConocTaBieHne pasMEpHOCTH ¢ KHHETHYECKOM
BSI3KOCTEIO M K03 dunmerToM muddy3un

14) TennoBoit 6anmaHc mpolecca nepegadn Tema H3IydeHHEM.

15) A6comoTHO YE€PHOE TeNI0, ADCOTIOTHO OeNoe Telo,

npo3payHoe Teno. [IpuBecT mpumMepsl

16) 3akon Credana-bonprMana 1 OCHOBHBIEC BBIBOBI U3 HETO.

17) PaccmoTpenue TemaoBoro 6aganca U3IydyeHueM JIBYX Tell

KM3

KonTponbHast
pabota

OIIK-5-33

IIpouseectu pacuer TpydonpoBoaa s nepekauusanus G = 5000 kr/a
cmecu oerzona (70%) u romyona (30%) npu temmepatype 30 0C u3
XpaHWIHNIIA B TPyO9aTHIil MapoBoi mogorpesarens. Cxema
TpyOonpoBoja npeacTanieHa Ha pucyHke 1. [logobpats Hacoc. aHHbie
JUTSL BADHAHTOB T€HEPHPYIOTCS CICAYIONMM 00pa3oM: K mudpe Ha
PUCYHKe ¢ 0003HaYCHHUEM JITMHBI TPYOOTIPOBOIa MPHOABIIETCS
M3HAuEHUE HOMEpa BapuaHTa, yMHO>KEHHOro Ha asa. Hanpumep, nms 22
BapUaHT OYyAyT CICOYIOIIUE AaHHbIe: 2+2*22 (inHa TpyOOIpoBOAa 10
Hacoca); 3+2*22 (mHa TpyOonpoBoaa mocie Hacoca); 10 +2*22
(BBICOTA MTOABEMA JI0 TIEPBOTO M3TM0OA) H T.II.




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

®dopmyia juis nepeBoa 00EMHOTO pacxosia B MaCCOBBII pacxon:
A) M=p:(n-d"2)/4 V

b) M=p-V

B) 0=V/S

I') M=m/v

Dopmyrna T BEIYUCICHNS 00BEMHOTO PAcXoa C MTOMOIIBIO
JIMHEHHOU CKOPOCTH:

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

Bb) Re=(w-d)/v

B) p=p_0+pgh

I w=V/S

Envnannel usmepenus yncna PeliHonbaca:

A) m/c

B) m3/c

B) xr/mun

I') HeT eAMHUIIBI U3MEPEHUS

®opmyia 115 pacuéra yucia PeliHonbaca:

A) p=p_0O+pgh

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

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

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

Jvana3oHsl n3MeHeHMs uncia PeliHobaCca M PEXKUM JBHKEHHS:
JIAMUHAPHBIN, IEPEXOAHBIH, TypOYICHTHBIH:

A) meree 2300; ot 2300 o 10000; ceerme 10000

B) menee 1500; ot 1500 no 4000; ceime 4000

B) menee 3000; ot 3000 no 7000; cBoire 7000

I') or 2000 7o 8000

O6o3HaueHne kK03 PUIMEHTa TMHEHHOTO CONPOTUBICHUS:
A)d

B) A

B)a

Dn

O6o3HavyeHne ko3 HUIHEHTa MECTHOTO CONIPOTHBICHHUS:
Ao

B) 6

B)¢

D)%

BrIOpaTh BU MECTHBIX COIIPOTHBICHMH:

A) Manblil tuameTp TpyOsI

b) MennenHoe TeueHne

B) OvIcTpOE TeueHHe

I') cyxxenune TpyOs

Kputepwnii npu BeiOOpe quameTpa TpyOonpoBoja:

A) mrHA TPYOOIIPOBOIA

b) atmocdepHoe naBnenune

B) ckopoctb moToka

I') Bce nepeuncieHHbIe KPUTEPUH

B kxakux enuHAIIAX U3MEPEHNSI MOXKHO BBIPA3UTh
COIPOTHUBIICHUE JBIXEHHIO XKUAKOCTH B TPyOOIPOBOIE:
A)Ila

b) M2

B) MM

I') xr/m3




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

A) 135689

b) 150894

B) 101325

I) 110352

VKa)KuTE OZMH U3 BayKHBIX KPUTEPHUEB TIPU BBIOOpE Hacoca:
A) cTomMOCTh Hacoca

B) BrIcOTa MOAHATHS TIepEeKAaYNBAEMOIl KHUIKOCTH (HAIIOp)
B) npousBonurens

I') nBet Hacoca

Kaxoif Tim TemnooOMeHHBIX anmnapaToB CyIIECTBYeT?

A) KonmavKoBBIN

B) Tapenbuaterit

B) nacagouHbIit

I') xoxxyxoTpyOuaThIif

BriGepure KOHCTPYKTUBHBIH 3JIEMEHT TEINIOOOMEHHOTO anmapaTa:
A) otropsl

B) oGeuaiika

B) TpyOHas pemerka

I') BepHBI BCe BapUaHTHI

Pa3zmepHOCTE KO3((HITIEHTA TEIUIONIEpEAauN:

A) B1/(M"2-K)

b) Br

B) Br/(Mm'K)

I Br/K

Kax o603Hauaercst k03¢ UIMEHT TeIuIonepeIayuu:

A) A

B)K

B)a

Do

Kax Beraucisercst ko3 GUIUCHT TeIIonepeayn:

A) K=1/(8/0)

b) K=1/(1/a)

B) K=1/(1/0._1 +8/A+1/0, 2 )

I K=1/a

YKaxuTe OCHOBHBIE HJIEMEHTHI IIEHTPOOEKHOT0 Hacoca:
A) pabouee Koseco

B) anexrponBurarens

B) coenuruTENnBHAS My(hTA

I') BepHBI BCce BapHaHTHI

[ToueMy XapakTepHCTHKa CETH BBIPaXaeTCs KBaAPATHIHOMN
3aBUCUMOCTbBIO?

A) KBagpaTU9HAs 3aBUCHMOCTb HanboJIee IpocTas Ipu
anImpOKCUMAIN

b) nuHeiHas CKOPOCTh HAXOAUTCS B KBAIPATHIHOW 3aBHCHMOCTH B
ypaBHeHnH [lapcu-Baiicbaxa, a nuHeWHas CKOPOCTH IPOMOPIHOHATBHA
00BEMHOI CKOPOCTH

B) xapakTepHCTHKy CeTH MOXHO BBIPAa3UTh U KyOH4ecKOi
3aBUCHMOCTBIO

I') Bce oTBeTHI BepHBIE

Kakum 06pa3zom MOXHO MHTEHCU(UIIMPOBATH TPOIIecC Teruionepenaqn’?
A) yBEIHYUTH CKOPOCTH JIBHKECHUS )KUIKOCTH

b) mogaBaTs Gosree HarpeTHIH/OXIIaXKICHHBIN TEINIOHOCHTEIb
B) N3MEHHUTb PEXHUM JIBHKEHHUS KUIKOCTH

I') Bce oTBETHI BEpHBIE

Kaxoif T HacocoB HanOosIee PaCIpOCTPAHEH B XUMHUECKOM
HIPOMBIIITIEHHOCTH?

A) nopriHeBoi

b) mrymxepHsIit

B) nentpobexHsbIit

I) wectupenuaTsIit

B KxakoM Ture TermooOMEHHBIX aNlapaToB HaUMEHbIIAst
METAIIOEMKOCTh M Peann3yeTcs BBICOKas HHTCHCHBHOCTD
TeTIonepeayun:

A) KOXKyX0TpyOUaThIi

b) cimpanbHbIit

B) xaynep

I") nnacTuHYaTHINA




5.2. Ilepeyens padoT, BbinoHseMbIX 110 AucuuiuinHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)

Kox Hassanue IIpoepsemslie
paboT! paboTbI HHIMKATOPBL Copeprxanue paboOThI
KOMITETEHLIU I
P1 KypcoBoii mpoekr OIIK-5-32 PaccunrtaTth OCHOBHBIE XapaKTEPUCTHKH TEIIIOOOMEHHHUKA IS HarpeBa
UCXOJHOH cMecH, oJjaBaeMoii Ha pekTudukanuio. J[anHbie o
PEeKTH(OUKAIOHHOM TIpOIiecce U KOJIOHHE TIPHBE/ICHEI B
tabmnuie,. TermnooOMeHHHK 000TrpeBaeTcs mapom 1o Aasienuem 0,7
MIla.
Hcxonnas cmech HarpeBaeTcs 0 TEMIEpaTypbl KUIIEHUS
HU3KOKHIISIIETO KOMITIOHEHTa B OWHAPHOW CMECH.
P2 3amauu nus OIIK-5-33 1) PaccunraTh TUHEHHYIO CKOPOCTH IBHIKEHUS KHIIKOCTH IO TpyOe
paccMOTpEeHHUs Ha nquamerpom 20 mm ¢ V=0,003 m"3/c.
MIPAKTHYECKUX 2) paccuuTaTh JIMHEHHYIO CKOPOCTh JABMKCHUS KHIKOCTH IO TpyOe
3aHATUAX muamerpoM 20 MM ¢ V=0,003 M”3/c, paccanuTaTth MacCOBBII pacxos

OeH30J1a TIpu YKa3aHHOW 00BEMHON CKOPOCTH.

3) paccuuTaTh JIMHEHHYIO CKOPOCTH JABMXKEHHUS )KUAKOCTH 110 TpyOe
nmuamerpoM 20 MM ¢ V=0,003 M”3/c, paccunuTaTth MacCOBBIi pacxos
OeH30J1a TIpU YKa3aHHOW 00BEMHON CKOPOCTH

4) IepeunciauTh Bce METOABI BEIpAXKEHHSI KOHLIEHTpANXH (B BUIE
¢dopmyi). CocTaBUTh TabIHILy TIEPEXO]] U3 OJJHUAX CIMHUIL B IPYTHE,
JIOKa3aTh MaTeMaTHIECKH.

5) PaccunTaTh BA3KOCTH ¥ TUIOTHOCTH OMHAPHOM cMecH OeH3011a
(maccoBas ponst 30%) u Tomyona npu Temneparypax 30 rp.i u 70 rp.u
6) YCTaHOBUTB pa3HHMILy B BEICOTE YPOBHEH JUIS IBYX
HECMETIHBAIOIINXCS JKUIKOCTEH (0eH30 U BOA) TpH aTMOC(EPHOM
JIaBIICHUH

7) PaccuntaTh MakCHMallbHOE U H30BITOYHOE ABJICHUS ra3a B
TpyOOIpOBO/IE Ta3a JKMWIIOTO I0Ma B CM. BOAHOTO CTOJ0A.




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

pacToBopa ObUT BBIOpaH MO KAaTaJIOTy YeTBIPEXX0I0BOM
KOXKYXOTpYOUaThlii TermnooOMeHHUK. PacTBOp MpoXo Ut 1o TpyOHOMY
MPOCTPAHCTBY O CKOpocThio 0,3 M/c. OnpeneuTh THAPABINIECKOE
COIPOTHUBIICHUE TPYOHOTO MPOCTPAHCTBA. XapaKIepUCTUKA
TEII000MEHHHKA: ob1ee gyucio Tpyo 90, TpyOsicTanbHbIe 38%2 MM ¢
HEe3HAYNTEIHHON Koppo3ueit Bricota TpyOHOTO IMpocTpaHcTBa 2 M,
MITYHeps! UMeroT guaMeTp 159%4,5 mm Cpenusist TeMneparypa pacTBopa
47,5 0C Juuamuueckuii ko duureHt Bsazkoctu 0,83 mIla*c,
wioTHoCcTh 1100kr/™M3

3) Ammapat 1uaMeTpoM 3 M B BEICOTOH 4 M ITOKPBIT CII0EM
TEIUION30JISIINY 13 acoecTta TommuHon 75 MM Temmeparypa CTeHKU
anmapaTta 146 rp 1., TemnepaTypa Hapy>KHON TOBEPXHOCTH U30JIALHH
40 rp.11. OnipenenuTh MOTEPH TEIIOTHI (TEIUIOBOH IOTOK) Yepe3 CIIOH
m3onauuy. OnpenenuTs TeMIepaTypbl BHYTPEHHEN t2 U HapyKHOU
MOBEPXHOCTEH t3 MOBEPXHOCTEH CTEHKU TETUIOOOMEHHUKA, a aTIoKe
TeMIepaTypy t4 Hapy>KHOH MOBEPEXHOCTH U3OMALUH, KOTOPOH MOKPHIT
ammapat. Temmiepatypa KUAKOCTH B TermooOMeHHuKe t1 = 80 rpam,
TeMIepaTypa Hapy»KHOTO BO3/IyXa

t5=10 rpazn. Terumo0OMEHHUK BBITTOJIHEH U3 CTAaJ, TOJMIINHACTATBHOM
crernkn 10 mmTommuHa u3omamun 80 mm. KoaddurmeHT Temmoornaun
OT )KUJKOCTHU K cTeHke anmnapata ol=232 B1/(M2*K), koadpuuneHt
TEIUIOOT/Ia4YH OT TIOBEPXHOCTH M30JILUH K Bo3Myxy 02=10,6 B1/(M2*K)
Koapumuent rermmonposoxaoctn m3omsammu A=0,1163 Br/(M*K).

4) CteHka e4r COCTOMT M3 ABYX CIIOEB: OTHEYIIOPHOTO KUPIHYA
(61=500 MM) 1 cTpouTenbHOro Kupnuya (62=250 Mm).

Temnepatypa BHyTpu neuu 1300 0C, remneparypa OKpyKaroLero
npoctpancTsa 25 0C.

OnpenenuTs: a) NOTEPU TEIUIOTH ¢ 1 M2 MOBEPXHOCTH CTEHKH

6) TemMnepatypy t3 Ha TpaHH MEXy OTHEYIIOPHBIM ¥ CTPOUTEIBHBIM
KHPITAIOM.

KoadduuuneHT TemnooTnaun ot neyHbIx ra3os K creHku a1=34,8 B1/
(M2*K), k03 pHUIIHEHT TEMI00TAaUN OT CTEHKH K BO3ayxy a2=16,2 B1/
(M2*K),

Koa¢ununent TemnonpoBogHOCTH OrHEYHIOpHOTo Kupnmda Al=1,16
B1/(M*K) Koa¢dumueHT TennonpoBogHOCTH CTPOUTEIHHOTO KUPIIUYa
A22=0,58 B1/(M*K)

P4 Buneoorser 1 OIIK-5-32 BrIBecTH OCHOBHOE ypaBHeHHE Dilyiepa (OCHOBHOE YpaBHCHHE
(cxpuHKact 1) THIPOCTATHKN) U3 PACCMOTPEHHUS CHJI, IEHCTBYIOIINX HA
9JIeMEHTaPHBIH 00BEM.
P5 Buneootsert 2 OIIK-5-Y2 BriBecTu ocHOBHOE ypaBHEHHE bepHyM U3 paccCMOTpEeHUS CHJI,
(ckpuHKacT 2) JICHCTBYIONIMX Ha JIEMEHTAPHBIN 00hEM. BrIBecTr ypaBHEeHHE
BepHynmm u3 3akoHa COXpaHEHUS SHEPTHH.
P6 Bupooresrt 3 OIIK-5-33 3anucarb BOJEOOTBET, B KOTOPOM IOSICHUTD IPUHLUI 1€HCTBUS
(Cxpunxact 3) KOH(Y30pHO-T1(PPY30pHOTrO YCTPOUCTBA.

5.3. OueHo4Hble MaTepHAaJIbl, HCIIOJb3YyeMble VIS IK3aMeHa (0U1eThl, TeCThI U T.I1.)

OO6pa3zer OmieTa 115 3a9eTa
BUJIET K 3AYETY Ne 0

JucrmmumHa: «[Iporecch! 1 anmapaThl XUMHYECKOH TEXHOJIOTHID
Hamnpagsnenue: 18.03.01 «IIpoueccs! u anmapaTsl XAMUYECKOM TEXHOIOTHUN
®dopma 00ydeHus: OUHas

dopma mpoBeACHNS 3a4eTa: YCTHAS

1) IlonsTHe o BA3KOCTH KUOKOCTH. ypaBHeHI/Ie CBA3U CUJIBI BA3KOCTHOT'O TPEHUS, BAZKOCTU CPEbI, IIIOIMAAN KOHTAKTAa U
I'paar€HTa CKOPOCTH .

2) MaTepHaJ'ILHBIﬁ GayaHc JABHIKCHUA ) KUJIKOCTH I10 pr60HpOBO}Iy C Pa3JIMYHBIM CCUCHUCM U IPHUHIHUIT HECPA3PBIBHOCTH ITOTOKA.

CocraBui: K.T.H., 101eHT kKadeapsl MuE J.V. Anexcees
3aB. kadeapoit MuE A.B. [lIsanéra

OpnHoit u3 hOpM IPOMEKYTOUHOH aTTECTAINH 110 JUCIUILUIMHE SBISETCS dK3aMeH (5 cemecTp).




Hmxe mpezncTtasieH obpaser] Ouiera Juist 9k3aMeHa, IPOBOAUMOTrO B YCTHOH (opme.

MHHHCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHUS POCCUIICKOI ®EJEPALINU
®denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE YUPEKACHUE BBICIIIET0 00pa30BaHHs
HALIMOHAJIbHBIN UCCIEJIOBATEJILCKMI TEXHOJIOTMYECKUI YHUBEPCUTET
«MUCHUCY

HOBOTPOI/ILIKI/IVI DOUIINATL

Kadenpa MaTemMaTHKy 1 €CTECTBO3HAHUS
BUJIET K OK3AMEHY Ne 0

JucnumumHa: «[Iporecchl 1 anmapaThl XUMHYECKON TEXHOJIOTHI
Hamnpagsnenue: 18.03.01 «IIponeccs! u anmapaTsl XAMUYECKOM TEXHOIOTHUN
®Dopma 00ydeHHs: OTHAS

dopma npoBeACHHS YK3aMEHA: YCTHAs

1) Tums! TerurooOMeHHBIX anmapatoB. Ha3zBaHue, THIIOBast KOHCTPYKIIHS, IBIDKCHUE TETIIOHOCHTEIIS
2) TenoBoii GaiaHC MPOUCXOASAIIETO B TEIUIOOOMEHHOM ammaparype mnpoiecca Terionepeiauu

CocrtaBui: K.T.H., 1o1eHT Kadeapsl MuE JI.W. Anexcees
3aB. kadeapoit MuE A B. [lIanésa

3amaHus U1 TEKyIIEeTo KOHTPOIIS 3HAHUH

1. PacueT OpHEHTHPOBOYHOTO JHaMETpa TPYOOIPOBOIA M BEIOOP CTaHJApTHOTO AUaMEeTpa TPyOOIpoBOaa MO CIIEIYOIINM
MCXOJHBIM JaHHBIM: UCXOIHAsI CMECh XJIOpOoQOpM - yKcycHas kucioTta; MaccoBas aonsg HK xuk = 0,26; pacxox cmecu G = 23300
KI/4; HaYaJbHas TeMIiepatypa BojasHoro napa t1a = 160 °C; koHeyHas TeMIiepatypa BosHoro napa tlk = 160 °C; nadanbHas
Temneparypa cMecu t2H = 30 °C; koHeuHas Temneparypa cMecu t2x =61 °C; naBnenue BogsHoro napa Pen=480000 Ila;
reoMeTpuyecKkas BeicoTa moabema hreom =21 m.

2. PacuéT ckopoCTH ABMKEHMS JKUIKOCTU U OMPEEIECHUE PEKIMA €€ JIBIKEHUS 0 CIIETYIOIIUM UCXOAHBIM JAHHBIM: UCXOIHAs
cMech XI0podopM - yKeycHas kucitora; Maccoast 10-1s1 HK xuk = 0,26; pacxon cmecn G = 23300 kr/4; HagayipHasl TEMIIEpaTypa
BoJsiHOrO napa t1u = 160 °C; koHeuHas TeMIepaTypa BoasHoro napa tlk = 160 °C; nauanbHas Temneparypa cMmecu t2H = 30 °C;
KOHe4Hasi TeMnepaTypa cmecu t2k =61 °C; naBnenue BoasHoro napa PBn=480000 I1a; reomeTpuyieckas BeicoTa mogbema hreom =
21 m.

3. Pacuét xoaddurmenTa rupaBINIecKoro COMPOTHRICHNS MO CIICIYIOIIIM HCXOTHBIM JaHHBIM: MICXOTHAs CMECh XJIIOpO(hOpM -
yKCycHas kucinora; maccosast o HK xuk = 0,26; pac-xon cmecu G = 23300 xr/4; HauanpHas TeMIepaTypa BOASHOro napa t1u =
160 °C; koHeuHas Temreparypa BoasiHoro napa tlk = 160 °C; HayanbHas Temnepatypa cmecu t2H = 30 °C; koHeu-as Temreparypa
cmecH t2x =61 °C; naBrenne BoxsHoro mapa Pen=480000 I1a; reomeTpryeckas BBICOTa ToabeMa hreom = 21 M.

4. Pacgér k03 PUIINEHTOB MECTHBIX COTPOTHUBIICHHH 10 CIICAYIOIINM HCXOIHBIM JTaH-HBIM: MICXOHAS CMECh XI0pO(hopM -
yKcycHas kucnota; maccoBast 1ot HK xak = 0,26; pacxon cmecu G = 23300 kr/4; HayanbHas TemIreparypa BOASHOTO napa t1a =
160 °C; koHeuHas Temrie-parypa BojsHoro mnapa t1k = 160 °C; nauanpHas remrneparypa cMmecu t2H = 30 °C; koHeuHas Temreparypa
cmecH t2x =61 °C; naBrenne BoxsHoro mapa PBn=480000 I1a; reomeTprueckas BbICOTa HogbeMa hreom = 20 M.

5. Pacuér nonHoit motepu Hamopa B TPyOOIPOBOE O CAEAYIONIIM HCXOJHBIM JaHHBIM: HCXOJHAS CMECh XJIOPO(GOPM - YKCyCHast
kuciora; maccoas gosist HK xuk = 0,26; pacxox cmecu G = 23300 kr/4; HadanbpHas TeMIepaTypa BojsHoro mapa tlu = 160 °C;
KOHEYHas TemriepaTypa BoasHoro napa tlk = 160 °C; HayanbHas Temnepatypa cmecu t20 = 30 °C; koHeYHast TeMIlepaTy-pa CMECH
t2x =61 °C; naBnenue BoasHoro napa PBn=480000 ITa; reomeTprueckast BEICOTa Hoab-eMa hreom = 20 m.

6. PacueT cTaHAapTHOTO KOXKyXOTPYOHOrO ammapara sl Ipoliecca HarpeBa CMECH 10 CAEAYIOLUIUM HCXOJHBIM JaHHBIM: HCXOHAS
cMech XJI0podopM - YKeycHas kucinoTa; MaccoBast noist HK xuk = 0,26; pacxon cmecu G = 23300 kr/4; HayabHas TeMIieparypa
BoJsiHOrO napa t1u = 160 °C; koHeuHas TeMIepaTypa BoasHoro napa tlk = 160 °C; nauanbHas TeMneparypa cMmecu t2H = 30 °C;
KOHeuHas TemIeparypa cMecH t2x =61 °C; nasnenue BogsHoro mapa Pen=480000 ITa; reomerpudeckas BbIcoTa noabpemMa 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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