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Kk OIIOIT BO 18.03.01 Xumuueckast TEXHOIOTHS
XHUMHAYECKasl TEXHOJIOTUSL IPUPOJHBIX SJHEPTOHOCUTEIIEH U
YIJIEPOAHBIX MaTEPUAIOB

Pabouas mporpamMma JUCIUTLIAHBI

IIpoueccsl M annmaparbl XUMHUYECKON TEXHOJIOTMH

3akperuieHa 3a nogpasjeneHueM  Kadenpa maremaruku u ectectBo3HaHusi (HoBoTponukuii ¢pusinan)

Hamnpasnenue noaroroBku 18.03.01 Xumuueckast TEXHOJIOTHS

OO0pa3zoBaTenpHast MporpaMmma 18.03.01 Xwumuueckas TexHONOTUs / XUMHUYECKas TEXHOJNOTHsS MPUPOAHBIX
SHEPrOHOCUTEJICH U YIIIEPOIHBIX MATEPHAIIOB

Kanugukanms Bakanasp

®opma oOyueHUs O4HAsA

O6mas TpyR0eMKOCTb 8 3ET Bunsl KOHTpONIA B ceMecTpax:
YacoB 1o yueOHOMY TUTaHy 288 3K3ameH 4,5

KYPCOBOJ NPOEKT 5
KOHTpOJIbHas padora 4

Pacrlpez[e.ne}me YaCoB JMCHUIIVIMHBI IO CeMeCTpam

Cemectp
(<Kypc>.<Cemectp Ha 4(2.2) 5@3.1)
Kypee>) HUroro
Henens 20 19
Bup 3anaTuit vil | P | v | PO | VO | PO
Jlexuu 38 (38 |17 |17 |55 |55
JlaGopaTopHsle 17 (17 |17 |17
[IpakTnueckue 19 (19 |34 |34 |53 |53
Wroro ayn. 57 |57 |68 |68 [125(125
KonrakrHas pabora 57 |57 |68 |68 |[125 (125
Cam. pabora 60 |60 |49 (49 |109 |109
B ToMm uncie cam. pabota 60 45
B pamkax ®OC
Yacel Ha KOHTPOIIb 27 127 |27 |27 |54 |54
HUroro 144 | 144 | 144 | 144 | 288 | 288




IIporpamMmy coctaBui(u):

K.m.H., doyenm, Anexcees Janun Heopesuu

Pabouast mporpaMma AUCIMIUTHHEL

l'[poueccm U anmnapartbl XMMHY€eCKOH TeXHOJOTHHI

CocTaBiieH Ha OCHOBaHMH y4eOHOTO TIJIaHa:

18.03.01 24 XumTexuonorusa IIpIIOuYM.plx,  yTBepxkmeHHoro YueneiM cosetom HHUTY MUCHC B  cocraBe
cootBerctBytomieidr OITOIT BO 18.03.01 Xumuueckass TEXHOJOTHUS XUMHYECKas TEXHOJIOTHS TPUPOIHBIX SHEPTOHOCHUTENCH W
YIJIEPOAHBIX MaTEpUalIOB IPOTOKON OT 27.11.2025 Ne68.

Pabouast mporpamma oj00peHa Ha 3aceIaHUU
Kadenpa matemaruku u ecrecrBo3Hanusi (HoBorpouukmii puauan)

IIpotokon ot 11.03.2026 1., Ne3.

PykoBomutens noapasaenenus [Isanésa Auna BukTopoBHa.



1. HEJIX OCBOEHUSA

1.

Ju—

Ipomecch! u anmapaTsl XUMHYECKOH TEXHOJIIOTHH — OOIIECHHKEHEPHAs TUCIIUIIINHA, B KOTOPOH M3IaraloTcst
TEOPEeTHUYECKUE OCHOBBI XMMHUECKOH TEXHOJIOTHH U aNMapaTypHOro o(popMICHUS XUMHUECKUX TPOU3BOJICTB.

1.2 ]_IGJ'H:IO npenogaBaHusd TUCHUIUINHBI SIBJIACTCA YCBOCHUEC CTYACHTAMU OCHOBHBIX MMPUHIHNIIOB ITOCTPOCHUSA XUMHUYECKOH
TEXHOJIOTUH JIA OCYHICCTBIICHHA IIPOU3BOACTBEHHOI'O IIUKJIA.

1.3| 3amayamu Kypca SBISIOTCS:

1.4| - o3HaKOMIIEHHE CTYACHTOB C TEOPHEH OCHOBHBIX MPOLIECCOB XMMUYECKOH TEXHOJIOTHH;

1.5| - o3HaKOMIIEHHE CTYACHTOB C KOHCTPYKTUBHBIM UCIIOJHEHUEM TUIIOBOM XMMUYECKOH amnnaparypsl;

1.6]- OBJIAICHUC CTYICHTAMU MCTOAAaMH pacdCTa TUIIOBLIX allllapaTOB XUMHWYCCKUX ITPOU3BOJACTB.

2. MECTO B CTPYKTYPE OBPA3OBATEJIBbHOM ITPOTPAMMBbI

Baox OII: b1.B

2.1 TpeboBanus k l'[pe)lBa]PPlTeJ‘lbl—lOﬁ NOATOTOBKE 00y4aloImerocs:

2.1.1 Martemaruka

2.1.2  |HauepraTenbHas TeOMETpPUS ¥ MH)KEHEpHAs rpaduka

2.1.3 |IIpuxmiagHas MexaHHUKa

2.1.4 | ®usnyeckass XUMHUS

2.1.5 | Dxomorus

2.1.6 [ DnexTporexHHUKa

2.1.7 |Wudopmaruka

2.1.8 | Xumus
2.2 Jucuuniannbl (MOAYJIH) U MPAKTHKH, 1JI51 KOTOPBIX 0CBOEHUE JAHHOM JUCHUIJIUHBI (MOAYJIs1) HEOOXOUMO KAK
npeaIecTBYIONIee:

221 CucreMa dKOJIOTHYECKOr0 MEHEHKMEHTA

2.2.2  |IlogroroBKa K mpoLEAYpe 3alIUThI U 3al1Ta BBITYCKHOM KBaIH(pPUKaLMOHHON paboTh

2.2.3 |IIpou3BOACTBEHHBIIl MEHEIKMEHT

2.2.4 | YmpapneHue NpoeKTaMU

2.2.5 |KypcoBas Hay4HO-HCCIIei0BaTeIbCKas paboTa

2.2.6 |MopenupoBaHue XUMHKO-TEXHOJIOTUYECKUX IIPOLIECCOB

2.2.7 | O6oraieHue mMoJIE3HBIX HCKOMAEMBIX

3. PE3YJIBTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIETEHIUAMH

OIIK-5: Cnoco0eH ocymiecTBIATH IKCIIEPUMEHTATbHbIC HCCIeJ0BAHHS H MCIILITAHMS 110 32JaHHOI MeToAMKe, IPOBOIUTH
HA0JII0IecHUS] M M3MEPEeHHs ¢ y4eTOM TpeOoBaHUi TeXHHUKHU 0e30acHOCTH, 00padaThiBaTh U HHTEPIPETUPOBATH
IKCHEPUMEHTAJIbHbIC JAHHbIC, IPUMEHATh 3HAHHE IJKOHOMUYECKUX, OPIraHU3ALMOHHBIX H YIIPABJIEHYECKHX BOIIPOCOB,
TAKHX KaK: yHpaBJieHHe NPOeKTAMH, PUCKAMH U H3MEHECHHUSIMH

3HaTh:

OIIK-5-31 ocHOBHBIE KOHCTPYKIIUU HACOCOB

OIIK-5-32 ocHOBHBIE KOHCTPYKIIMH TEIUIOOOMEHHHKOB

OIIK-5-33 ocHOBHBIC KOHCTPYKTHBHBIE 3JIEMEHTHI TPYOOIIPOBOIOB

OIIK-5-34 TeopeTnyeckre OCHOBBI pacuyéra MpoLECcCOB, MPOUCXOIAIINX HA XHMUUECKOM MPOU3BOJICTBE

Ymers:

OIIK-5-Y1 paccunTath TUAPABINIESCKOE COMPOTUBIICHUE TPYOOIIPOBOIA TS MEpEKAYMBAHUS KUIKOCTH U ra3a

OIIK-5-Y2 nmoxobpats HacoC, HCXOAS U3 HMEIOIIErocs TPyoornpoBoaa

OIIK-5-Y3 nomoOparh cTaHAapTHBIN TEINIOOOMEHHUK

Baanern:

OIIK-5-B1 naBeikamu 3d MozmenmmpoBaHus TPYOOIIPOBOIHOM ceTn

OIIK-5-B2 naBeikamu 3d MozenupoBaHus TEMII000MEHHON anmaparypsl




4. CTPYKTYPA U COJAEP)KAHUE

Koa
3aHATHS

HaumeHoBaHMe pa3/iesioB H
TeM /BUJ 3aHATHS/

CemecTtp
/ Kype

Yacos

dopmupyembie
HHIUKATOPBI
KOMIeTeHI Uil

Jlutepatypa
H L.

pecypcsl

IIpumeuanue

KM

Boinmosn
sieMble
padoTsI

Pa3nea 1. Pazngen 1.
I'mapaBiauka

1.1

Beenenue. llenu u 3a1aun
Kypca, ero MecTo B CUCTEME
ITOATOTOBKH

umkenepos /JIex/

OIIK-5-31
OIIK-5-32

JI1.1J11.3

JI1.4 J11.5

JI1.6J12.1
3132

1.2

IInornocts. ITmoTHOCTH
BeniecTBa B Touke. [ToHaTue
0 CHJIE BSI3KOCTH. BSI3KOCTE.
Enununsr usmepenus
BSI3KOCTH. 3aBUCHMOCTh
IJIOTHOCTH U BA3KOCTH OT
CHIIBI TeMIepaTypslL. /JIex/

OIIK-5-32
OIIK-5-33

JI1.1J12.1
31032

1.3

VpaBHeHHE HEPA3PBIBHOCTU U
pacxona. [Tonsarue 00
00BEMHOM, MaCCOBOM
pacxoniax. OKBUBaJICHTHBIN
JUaMeTp

Tpy6onpoBona. /Jlex/

OIIK-5-33
OIIK-5-34

J1.1
31032

14

BrIBOJ OCHOBHOTO
YpaBHEHUSI TUAPOCTATUKH HA
OCHOBE PaCCMOTPEHHS CHJI,
JIEHCTBYIOIUX Ha
0OECKOHEYHO MaJIbIil 00BEM
JKMIKOCTH witn ra3a /JIex/

OIIK-5-34
OIIK-5-V¥1

JI1.2 J11.4
JI1.5
3132

1.5

IIpuMeHeHnEe OCHOBHOTO
YpaBHEHMS TUAPOCTATUKH.
Manowmetp. ['uapozatBop ais
pasaeneHus AByxX
HECMEIIHUBAIOIIHUXCS
s)kunkoctel. 3mepenus
YPOBHSI )KHJIKOCTH B
3aKpBITON EMKOCTH.
Enunanne! usmepenus
nasiienust. /JIex/

OIIK-5-V1
OIIK-5-Y2

J1.1
31032

1.6

OmpiT Pelinonsaca. Pexxum
JIBIKEHUS KUIKOCTH.
Kpurepwuii Peiinonsaca. /Tlp/

OIIK-5-34
OIIK-5-VY1

J2.1
2102

1.7

BriBon ypaBHeHus beprymiun
Ha OCHOBE PaCCMOTPEHHS
CHWJI, ICMCTBYIOMIMNX Ha
6ecKkOoHeUHO Mablii 00BEM
JKMAKOCTH WM rasa. Beisox
ypaBHeHHA bepHymm u3
paccMOTPEHUS 3aKOHA
coxpaHenust suepruu. /Jlex/

OIIK-5-V1
OIIK-5-Y2

31032

1.8

[TpuMeneHne ypaBHEeHHs
Bepuymmm. TpyOxa [Turo.
Pacxoaunas maiioa.
Kongysopro-auddyzopHoe
ycTpoiicTBo, paboTa
nynabBepuzaTopa. CoIuio
JlaBans. /JIex/

OIIK-5-Y3
OIIK-5-B1

2.1
21092

1.9

[Ipumenenue ypaBHeHUs
bepnymnu. YpaBuenue [lapcu
-Baiicbaxa. ConpoTHBIeHHS
TpyOOIpoBOIa HA THHEHHOM
ydactke. MecTHbIe
compoTuBieHus. /JIex/

OIIK-5-B1
OIIK-5-B2

2.1
31032




1.10 | OcHOBHBIE XapaKTEPUCTUKU 4 OIIK-5-V1
HaCOCHOM YCTaHOBKH Ha OIIK-5-Y2 2132
OCHOBE ypaBHEHUS
Bepraymnu. OCHOBHBIE TUTIBI
U KOHCTPYKIIUH HACOCOB.

Meronuka pacuéra
THIPaBIHIECKUX
COIIPOTUBJICHUI
TpyOoOMnpoBoaa,
HaWBBITOJHEHIINN AHaMETpP
TpyOOMIpoBoOIa, BEIOOp THIIA
U mapameTpoB Hacoca. /Jlek/

1.11 | BriBox ypaBHEHUS 4 OIIK-5-Y2
HagbeCroxkca u3 OIIK-5-Y3 21032
paccMOTpeHust
CHUJ1, JEMCTBYIOIIMX Ha
MaJIBIA OOBEM JKUAKOCTH WIIA
raza. /JIex/

1.12 BriBoa rugpomMexaHHUEeCKUX 4 OIIK-5-34
KpUTEpHEB OZ00us 13 OIIK-5-Y1 2122
b hepeHIaIbHOTO
ypaBHEHHS
HaspeCroxkca /JIex/

1.13 | CBoOomHOE UCTEUECHUE 6 OIIK-5-Y3
JKUIIKOCTEH U Ta30B U3 OIIK-5-B1 2132
EéMKoCTei.

Ocaxenne, GIIbTPOBaHUE,
nepememuBanue. /Jlex/

1.14 | Pacuér miotHOCTH U 2 OIIK-5-32
Bsi3kocTH cMmeceit /TIp/ OIIK-5-Y1 21392

1.15 OOBEMHAs U IMHEHHBIC 2 OIIK-5-VY1
CKOpPOCTH ITOTOKA. OIIK-5-B1 2102
3aKOHOMEPHOCTH TE€UEHUS B
TpyOOIpPOBOIaX Pa3IHIHOIO
nmuamerpa /Tlp/

1.16 [3axoHOMEpHOCTH TEUEHHUS 4 OIIK-5-Y3
JKUJIKOCTHU U Ta3a B OIIK-5-B2 2122
KOH(y30pHO-THDhY30pHOM
yctpoiictse /TIp/

1.17 | IlepeBon xouuenTpanuii /IIp/ 2 OIIK-5-33

OIIK-5-Y2 2122

1.18 Ucreuenne )UaKoCTH U3 2 OIIK-5-33
pesepByapa. /IIp/ OIIK-5-Y3 21392

1.19 | MecTHbIe THOPABINYECKIE 3 OIIK-5-32
comporusienus /T1p/ OIIK-5-Y3 21032
Pasnen 2. IloaroroBka k
KOHTPOJIbHBIM
MEpONPHSATHIM H
BBINOJIHAEMbIM padoTam

2.1 O06bem gacoB 30 OIIK-5-32 KM1,K
CaMOCTOSITETILHOM padoThI Ha OIIK-5-Y1 2122 M3
nmoaroroBky k KM /Cp/

2.2 O06beM yacoB 30 OIIK-5-VY1 P2,P4
CaMOCTOSITETILHOM PabOTHI Ha OIIK-5-Y3 2122
noarotroBky xk BP /Cp/

Paspgen 3. Pazgean 2.
TensoBble
MPOIEeCChI

3.1 TerutoBoit 6anaHc mporecca 2 OIIK-5-34 JI1.2 J11.4

nepenayn tema /Jlex/ OIIK-5-Y3 JI1.5 J11.6
3132

32 OCHOBHOE YpaBHEHHE 2 OIIK-5-33 JI1.1 J11.4
nepeaayn tera. CrocoOs OIIK-5-VY1 JI1.5 JI1.6
nepenauu remia. /Jlex/ 3132




33

[lepenaya temna
TEMJIONPOBOAHOCTBIO.
IlepBblii 1 BTOpOi 3aKOHBI
®ypbe. BeiBox BTOpOro
ypaBHeHus Pypee.
Koadppunment
TETIONPOBOAHOCTH /JIeK/

OIIK-5-34
OIIK-5-Y3

JI1.2 J11.4
J1.5
21092

34

Ilepenaua rema
KOHBEKLUEN. Y paBHEHUE
KOHBEKTHBHOT'O
TEeTI000MeHa.
Kpurepuanpable ypaBHEHHUS.
KoaddunueHT Temmooraayuu.
Cas3p K03 hunmenTa
TETIOOTIauH C

koo umerTom
Teruionepenayn. TerioBble
3arpsi3HeHus. /Jlek/

OIIK-5-33
OIIK-5-Y3

J1.4
JI1.5J12.1
31032

3.5

Ilepenaua teria
n3nyueHueM. 3akoH Credana
-bonwumana. Ilornomenue,
U3Iy4eHUE, IPOIyCKaHue
3JIEKTPOMATrHUTHOU SHEPIUU
Tenamu. Bzaumnoe
M3Iy4eHue nByx tei. /Jlex/

OIIK-5-32
OIIK-5-Y3

31092

3.6

Metoauka pacuéra
TETUI00OMEHHO
anmaparypsl /Jlek/

OIIK-5-33
OIIK-5-B1

2102

3.7

1. U3yuyeHue MeTo10B
OTIpEIEIICHHSI PacXo/1a BOBI
00BEMHBIM CIIOCOOOM. 2.
HccnenoBanue
XapaKTEPUCTHK
TpyOOTIPOBOIOB TIPH
Pa3IUYHBIX PEKUMAX
Teuenus. /J1ab/

OIIK-5-33
OIIK-5-Y2

31032

3.8

3. UccnenoBanue norepb
JTaBIIeHUS (HaIopa) mpu
TEUCHHH Yepe3 MECTHBIC
compotusienus. /J1a6/

OIIK-5-Y3
OIIK-5-B2

21092

39

Nnnroctpanus ypaBHEHUs
BepHymn, nuarpamma
HarropoB /J1a6/

OIIK-5-32
OIIK-5-Y2

31032

3.10

Omnpenenenne ko3¢ hunrueHTa
Terionepean npu
JIBHKCHHH KUJIKOCTHU B

TpyOe NpH pa3NuIHBIX
ckopoctsx. /J1a6/

OIIK-5-34
OIIK-5-Y3

31032

3.11

Omnpeznenenye nepenaBacMoin
TEIIOBOM MOIIHOCTH
TEMIO0OMEHHUKA THIIA
"tpyba B TpyOe" B
3aBUCHMOCTH OT CXEMBI
nByOKeHus /J1ab/

OIIK-5-33

31032

3.12

THITBI TETII0O0OMEHHOM
anmaparypsl.
[ToBepxHOCTHBIE,
PEKyIIepaTUBHBIE,
pereneparusHbIe. /I1p/

OIIK-5-34
OIIK-5-B1

2102




3.13 | Tumsl KOXKyXOTpyOUaTIX 1 OIIK-5-32
TEII000MEHHHKOB. OIIK-5-Y2 21022
OIHOX0/I0BBIE U
MHOTOXO/IBBIE
Teroo0MeHHUKH. CXeMbl
KperuieHus TpyO K TpyOHO#
pemérke. YcTpoiicTBa A
KOMITEHCAIUU
TEeMITEPaTyPHBIX
nedopmaruit. /Tlp/

3.14 |[InactunuaTsie 1 OIIK-5-VY1
TeroooMeHHukH /IIp/ OIIK-5-B1 3132

3.15 | OpocurenbHble 1 OIIK-5-Y1
teroooMeHHuKH /I1p/ OIIK-5-B1 3132

3.16 | TemooOMEHHBIE ammapaTsl ¢ 1 OIIK-5-32
TOTPY>KHBIM 3MeeBHKOM. /IIp/ OIIK-5-V¥1 2102

3.17 | Cnupanbubie 1 OIIK-5-32
teruioooMeHHuku /I1p/ 2122

3.18 | PerenepatuBHble 1 OIIK-5-Y1
TeroooMeHHUKH. /T1p/ 3132

3.19 |I'pagupuu /TIp/ 1 OIIK-5-34

OIIK-5-Y3 2122

3.20 |Tennonepenaua B 4 OIIK-5-Y2
XUMHYECKOH amnmaparype. OIIK-5-B2 2132
OO6mmue pacu€THple
dbopmynst. /Tlp/

3.21 KonBekTuBHas 4 OIIK-5-32
terooTnaya. /IIp/ OIIK-5-V1 D152

3.22 Temnmoornaya, He 4 OIIK-5-34
COTPOBOXKIAIOIIASICS OIIK-5-Y1 2132
W3MEHEHHEM arperaTHOro
cocTosiHMs. Temnoormaya,

COIPOBOXKTAFOIIASICST
W3MEHEHHEM arperaTHOro
cocrosiaust. /TIp/

3.23 |IloctpoeHue 10 OIIK-5-32
KOXKyXOTpy64aToro OIIK-5-Y2 2132
TEIUI00OMEHHMKA B
KOMIIAC 3] Mlp/

3.24 | TemnooTraaya mpu MOJTHOM 4 OIIK-5-32
W3ITYYEeHUH TBEPIBIX TeIl. OIIK-5-Y3
Temnonepenaua npu
HETIOCPEICTBEHHOM
CONPUKOCHOBEHHH TIOTOKOB.

Tenmonepenaya mpu
HEYCTAaHOBUBIIIEMCS PEKHME.
OpueHTHPOBOYHbBIE 3HAYCHUS
KO3 (HUITUEHTOB
TEIUIOOTIAYN 1
teruonepenayd. /IIp/

3.25 |CamocTosTensHOe 4 OIIK-5-32
BBINOJHEHNE YTIPAKHEHHUH OIIK-5-34
Ha OCBOCHHE (pyHKIUI
KOMIIAC 31 /Cp/

Pa3nea 4. IloaroroBka k
KOHTPOJIbHBIM
MEpONPHSATHIM H
BBINOJIHAEMbIM padoTam

4.1 O0beM yacoB 15 OIIK-5-32 KM2
CaMOCTOSITETILHOM paboThI Ha OIIK-5-Y2
nmoaroroBky k KM /Cp/

4.2 O06beM yacoB 30 OIIK-5-Y2 P1,P3
CaMOCTOSITETIHHOM PabOTHI Ha OIIK-5-B1

noarotrosky k BP /Cp/




5. ®OHJ OIEHOYHbBIX MATEPHUAJIOB

5.1. KonrposabHble MeponpuaTHs (KOHTPOJIbHAsI padoTa, TeCT, KOJUIOKBUYM, 3K3aMeH H T.I), BONPOCHI JJs
CaMOCTOSITe/ILHOM NMOATOTOBKH

ITpoBepsiemble
Kon KontponsHoe
HHIIKATOPEI Bompocs! 1715 MoAroTOBKH
KM MEpOIPUITHE N
KOMITeTeHIuit
KM1 Bomnpocs! k OIIK-5-31;0I1IK-5- 1. MatepuranbHbIH 6amaHC ABHKEHHS )KUAKOCTH 110
9K3aMeny 1 34 TpyOOIPOBOLY C PA3THIHBIM CEYEHHEM H IPHHITUI HEPA3PHIBHOCTH

MOTOKA.
2. InddepennmansHple ypaBHESHNS paBHOBECHS Jitnepa.
OCHOBHOE ypaBHEHHE THIPOCTATHKH, €TO IPUMEHEHHE B PACUeTaX.
3. [TpuHnun paboTs JKUAKOCTHOTO MaHoMeTpa. [TokazaHus
MaHOMeTpa MpH Nepenaje AaBIeHHs B OMHY aTMochepy s pTyTHOTO
1 BOJITHOTO CTOJIOOB.

4. IpuaImn paboTI THAPABINIECKOTO Ipecca, UCXOI OCHOBE
YpaBHEHMS TUAPOCTATUKU

5. TloHsTHE O BSA3KOCTH XKHUIKOCTH. Y pPaBHEHHE CBS3H CHIIEI
BSI3KOCTHOTO TPEHHS, BSI3KOCTU CPEJBI, VIO KOHTAKTa U TPalHeHTa
CKOpPOCTH

6. IToHsATHE O HBIOTOHOBCKHMX U HEHBIOTOHOBCKHE XKHUJIKOCTSIX.

7. BeiBox nu¢depeHImaapHoro ypaBHeHNS IBIDKSHNS Diepa.

8. BeiBon u3 muddepeHnaIbHOr0 ypaBHEHUS TBHOKEHUS

DOiinepa ypaBHeHus bepnymiu.

9. IonHeIii runpoarHaMuYecKuil Harop. 3mMepenue pacxonoB

U CKOPOCTEH JIBUXKEHUS JKUIKOCTEN U Ia30B.

10. [IpuHIUN AeicTBUS MyTbBEPU3aTOPa HA OCHOBE YPaBHEHUS
bepuymnnu.

11. Ypasuenus Hasre-Crokca.

12. Pexxumsl nBmxenns xxuakoctr. OneiT Pelinonbaca.

Kpurepuii momobus Peiinomnbaca.

13. TlonHbIH THAPOIMHAMUYECKHH Harop. M3mepeHue pacxomnoB

U CKOPOCTEH JIBUXKEHUS JKUIKOCTEN U Ia30B.

14. Kpurepuu rugpoanHaMudeckoro nogodus. O6o0menHoe
KpUTEpHaJIbHOE ypaBHEHUE THIPOIUHAMUKH.

15. 3aK0H CONPOTHBIICHHS TIPH ABWKEHUH OHO(DA3HOTO ITOTOKA.
Ypasuenue apcu-Beiicbaxa.

16. KoadhduuneHT TUHEHHOTO TPEHHS )KUAKOCTH WK ra3a o
CTeHKH TpyOomnpoBoaa. Ces3b KO3 GHUINCHT JIMHEHHOTO TPEHHS
17. Ypaeuenne KonpOpyka u Yaiita. MecTHBIE COPOTHBIICHHUS.
18. Metonuka pacuera rHpaBIMYeCKUX COMIPOTUBICHUN
TpyOONPOBOIOB ISl TPAHCIIOPTA XKUIKOCTEH U ra3os.

19. KoHCTpyKIIMU HACOCOB

20. YpaBHeHue AJ1 OIMCAaHUE [IOJHOIO HAIlopa, pa3sBUBAEMOTO
HAacoCOM.

21. Kna Hacoca, MOIIHOCTh 3JIEKTPUUECKOT0 IBUTaTENs Hacoca.
22. Metonuka BEIOOpa Hacoca B 3aBUCHMOCTH OT
THIPaBIMYECKOTO COMTPOTHUBIICHUS CETH.




KM2

Bomnpocs! k
JK3aMeHy 2

OIIK-5-Y1;0IIK-5-
V3

1) Tums! TeruiooOMeHHBIX anmapaToB. Ha3anue, Tunosas
KOHCTPYKIIHSL, IBH)KCHUE TEITIOHOCUTEIIS,

2) OcHOBHBIE KOHCTPYKTHBHBIE JJIEMEHTHI KOJKYXOTpyOdaToro
TeTIIO00MEHHNUKA: TpyOHas pemeTka, TpyOHas neperopoaka,
KpeIUIeHHe TPyO, TEINIOBOH KOMIICHCATOP, YHUCIIO XOHOB, YUCIIO
MIEPETOPOIOK.

3) HampasneHue ABMKESHUS TETIOHOCUTENEH B
TemI000MeHHUKe. JJOCTOMHCTBA U HEJJOCTATKH;

4) JlaTb KpaTKyI0 XapaKTEePHCTHKY OCHOBOIIOIATAOMIHM
crnocoba Tepeiauy Tera;

5) Meroauka pacuéra TeII0O0OMEHHON anmaparypsl;

6) TerutoBoii GanaHc MPOUCXOIAIIETO B TEMIIO0OMEHHOM
ammapaType rpolrecca TeIrionepeay;

7) OcHOBHOE ypaBHEHHE TEIUIONEPEIavur ¥ BXOISIINE B HETO
(uznveckne BeTUIMHBI.

8) Koadumment Ternonepesadn: pa3sMepHOCTb, GopMyIia uis
BBIUHCIICHHS, prU3HUecKoe 3HauCHHE.

9) ITonsATHE O TeMIIEpaTyPHOM II0JIE ¥ TeMIIepaTypHOM
rpanuenTe rpaguente. [IpuBectu npumep;

10) YpaBuenue ®ypbe: hopmyiia, pU3HUECKIE BETUIHHBI,
BXOISIINE B ypaBHEHHE, NX Pa3MEPHOCTD U (PHU3MUECKOe 3HAUCHNE,
11) Koa¢duuueHT TenmonpoBoJHOCTH: Pa3MEpHOCTh, HHTEPBAI
3HAYEHHH JUTS PA3IMYHBIX MaTCPHAIOB, HH)KEHEPHOE IPUMCHCHHUE B
Pa3IHMYHBIX MJIEMEHTaX TeINI00OMEHHOM armapaTypsl;

12) BriBog mudpepeHnnanbHOro ypaBHEHHS Ipoliecca
TETUIOIPOBOHOCTH

13) KosddunmeHT TemMnepaTypornpoBOAHOCTH: GOpMyJIa,
pa3MepHOCTb, pu3ndecKui cMbIc. ComocTaBlIeHNE Pa3MEPHOCTH C
KUHETHYECKOH BSI3KOCTBIO U KOG GUIMeHTOM Tuddy3un

14) TemoBoit 6anaHc mporecca nepeavn TeIia U3TyYeHUEM.
15) AbcoroTHO Y€pHoe Temo, abCOMIOTHO Oeltoe Telo,
npospaqsoe Teino. Ilpusectu npumepst

16) 3axon Credana-bonpiiMana 1 OCHOBHBIE BBIBOJIBI U3 HETO.
17) PaccmoTperue TerioBoro Oananca H3TydeHHEM JBYX Tell

KM3

KonTponbHas
pabora

OIIK-5-B1;0IIK-5-
B2

IMpoussectu pacuer Tpybomposoaa mist mepexagnBanust G = 5000 xr/a
cmecu 6ensona (70%) u Tomyona (30%) mpu remneparype 30 0C u3
XpaHWJIMIIA B TPpyOUaThlil HapoBoii mogorpesatens. Cxema
TpyOomnpoBoa npeacTasieHa Ha pucyHke 1. [Tonobpats Hacoc.
JlaHHBIE 1711 BapHAHTOB TeHEPUPYIOTCS CIIEIYIONIM 00pa3oM: K Iudpe
Ha PUCYHKE ¢ 0003Ha4eHHEM JUTHHEI TPyOOIpOBOAa IPHOABISLETCS
3Ha4YeHHEe HOMEpa BapuaHTa, yMHOKEHHOTO Ha Ba. Hanpumep, s 22
BapHaHT OYJyT CIeIyIoNIne JanHble: 2+2*22 (amuHa TpyOornpoBoaa 10
Hacoca); 3+2*22 (mmHa TpyOompoBoa mocie Hacoca); 10 +2%22
(BBICOTa MOIBEMA JI0 TIEPBOTO U3rMba) U T.1I.

5.2. Ilepeuens padoT, BHINOJIHSIE

MbIX N0 gucuumianne (Kypcosast padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, I1P u T.11.)

Kon
paboThI

HasBanue
padoThI

[IpoBepsiembie
WHIAUKATOPBI
KOMIIETeHIIUH

Coneprxanne paboThI

P1

KypcoBoii npoekt

OIIK-5-34;0I1K-5-
v1

PaccunTaTh OCHOBHBIC XapaKTEPUCTUKU TEIIOOOMEHHHKA IS HarpeBa
WCXOIHOM CMECH, TT0/IaBaeMoil Ha pekThduKanuio. JlanHbIe O
PEKTH(PUKALMOHHOM TpOoILEcCce U KOJIOHHE PUBEIEHBI B TadmuIe 1.
TemnooOMeHHHK oOorpeBaeTcs mapom o aasiaeauem 0,7 MITa.
Ucxonnas cmech HarpeBaeTcs 10 TeMIepaTypbl KUIIEHUS
HU3KOKHIISAIIETO KOMITOHEHTa B OWHAPHON CMeCH.




P2

3amaun 1
paccMOTpeHus Ha
MPaKTHYECKUX
3arsaTusAx (Hacts 1)

OIIK-5-34;0IIK-5-
v2

1) PaccuntaTh TUHEHHYIO CKOPOCTD ABHXEHUS )KUAKOCTH O TpyOe
nquamerpom 20 mm ¢ V=0,003 m"3/c.

2) paccUnTaTh JIMHEHHYIO CKOPOCTH ABMKCHHS )KUAKOCTH IO TpyOe
nmuamerpom 20 mm ¢ V=0,003 m”3/c, paccuuTaTh MacCOBBI Pacxoj
OeH3ou1a Ipu yKazaHHOH 00BEMHONM CKOPOCTH.

3) paccunTaTh JIMHEHHYIO CKOPOCTH ABMYKECHHS )KUAKOCTH IO TPyOe
nmuamerpom 20 mm ¢ V=0,003 m”3/c, paccuuTaTh MacCOBBIH Pacxo]
OeH3ou1a Ipu yKa3aHHOH 00BEMHOM CKOPOCTH

4) IlepeynrcinuTh BCE METO/IbI BEIPAKCHUS KOHLICHTPAIMH (B BHIE
dhopmya). CocTaBUTh TaOIUITY TIEPEXO/I U3 OHUX SAUHHUIL B IPYTHE,
JIOKa3aTh MaTeMaTUIECKH.

5) PaccunraTh BA3KOCTH U INIOTHOCTH OMHAPHOM cMecH Oe3oa
(maccosas nonst 30%) u Tonyona npu temneparypax 30 rp.u u 70 rp.1
6) YCcTaHOBUTB pa3HUILY B BEICOTE YPOBHEH IS ABYX
HECMEUIMBAIOMINXCS KUAKOCTeH (0eH30 1 BoJIa) U aTMOCc(hepHOM
JIABJICHUH

7) PaccunraTs MakcuManbHOE M U30BITOYHOE IABIICHUS Ta3a B
TpyOOIpOBO/E ra3a KIIOTro 0Ma B CM. BOAHOTO CTOJOA.

P3

3amaun 1
paccMOTpeHUs Ha
MPAaKTHYCCKUX
3ausaTusax (Yacts 2)

OIIK-5-32;0IIK-5-
Vy3

1) OmpenenuTs NOTEPIO TEILIOTH IyYEUCITyCKaHHEM ITOBEPXHOCTHIO
CTaJIbHOIO amnapara UINHAPUIECKOH GopMBbI, HaXOAAIIErocs B
TIOMEIICHUH, CTCHBI KOTOPOTO BEIKPAIICHBI MACIISTHON KPacKOH.

2) ITpu TemmoBoM pacuére TEINIOOOMEHHUKA JUT HarpeBa HEKOTOPOTO
pactoBpa ObLI BEIOpaH MO KaTaJory YeThIpEXXOI0BOH
KOXKYXOTPyOUJaThIid TETUIOOOMEHHHK.

PacTBop mpoxoauT 1o TpyOGHOMY ITPOCTPAHCTBY co ckopocTsio 0,3 m/c.
OmnpenenuTs THAPaBINIECKOE CONPOTHBICHUE TPYOHOTO IPOCTPAHCTBRA.
XapaKkTepHuCTHKa TeIUI00OMEHHHKA: oo1iee grcio Tpyo 90, TpyOs
cTasbHbIe 38%2 MM ¢ HE3HAYUTEITBHOW KOPPO3UCH

Bricora TpyOHOTO IpOCTpaHCTBA 2 M, IITYIEPHl UMEIOT AHAMETP
159*4.5 mm

Cpennsist Temmieparypa pactsopa 47,5 0C

Junammaeckuii ko durment Bazkoctu 0,83 mIla*c, mmotaocts 1100
Kr/mM3

3) AnmapaT 1uaMeTpoM 3 M ¥ BBICOTOM 4 M MOKPBIT CIIOEM
TETIOM30JIAIIMN U3 acOecTa TONMIIMHON 75 MM

TeMnepaTypa cTeHkH anmnapara 146 rp 1., TeMnepaTypa HapyKHOU
MOBEPXHOCTHU M30IALUH 40 Tp.1I.

OnpenenuTs NOTEpH TEIUIOTHI (TEMIOBON IIOTOK) Yepe3 CIIOH U30JISLHU.
Onpenenuts TeMIIEpaTypbl BHYTpEHHEN t2 U Hapy>KHOH IIOBEPXHOCTEH
t3 mOBepXHOCTEH CTEHKH TEIIIO0OMEHHUKA, a aTK)Ke TeMIeparypy t4
Hapy>KHON MOBEPEXHOCTH U3OJISILUU, KOTOPOM MOKPHIT amnmapar.
TemnepaTypa *KHuIKOCTH B TeruiooOMenHuke t1 = 80 rpaa, TemmnepaTtypa
HapyXHOTO Bo3ayxa t5=10 rpax. TemrooOMEeHHNK BEIITOTHEH U3 CTall,
TOJIILIMHACTAILHOM cTeHKHA 10 MM

Tonmuaa m3omsiumu 80 MM. KoaddummeHT TermooTjaqu ot KUIKOCTH
K cTeHke ammapata a1=232 Bt/(M2*K), k03¢ GHIHeHT TemI00Tau! OT
MOBEPXHOCTH M30JIALUH K Bo3ayxy 02=10,6 B1/(M2*K)

Koadurment rernonpoBoaHocTr usomsiuu A=0,1163 Bt/(M*K).

4) CTeHKa ITe9d COCTOHT M3 JIBYX CIIOEB: OTHEYIIOPHOTO KHPITHYa
(61=500 Mm) u cTpouTenbHOro Kupmmda (62=250 Mm).

Temnepatypa BHyTpu nieun 1300 0C, TeMnepaTypa OKpY>Karomiero
npoctpanctsa 25 0C.

OmnpenenuTs: a) MOTepH TEIIOTH ¢ 1 M2 OBEPXHOCTH CTEHKH

6) Temmepatypy t3 Ha IpaHU MEXAY OTHEYIIOPHBIM H CTPOHTEIILHBIM
KUPIIHYOM.

KoaddunmeHT Terurootaadn oT mevHbIX ra3oB k cTeHkH o1=34,8 Bt/
(M2*K), koappuiineHT TermmooTaauM 0T CTEHKA K BO3Myxy 02=16,2 Bt/
(M2*K),

KoadhdunmeHT TermmonpoBoAHOCTH OrHEYTOpHOTo Kupnuia A1=1,16
Bt/(M*K)

KoaddurmmeHT TemnonpoBoAHOCTH CTPOUTENBHOTO Kupruda A2=0,58
B1/(M*K)




P4

Buneoorset (Hacth

1)

OIIK-5-B1;0IIK-5-
v2

BriBecTu crenyromne ypaBHeHUS:

1. OcHOBHOE YpaBHEHHUE THIPOCTATUKY. YKa3aTh TPH (HOPMBI 3aIUCH
YpaBHEHHS.

2. OcHoBHOe ypaBHeHue beprymmu. IIpuBecTtr aBa crocoda BBIBOAA.
Ykazate 1Be (GOpPMBI 3aMrcH.

3. YpaBHeHue, onuckIBarolee paboTy Hacoca.

Paccmorpers.

1. Ypasuenue lapcu-Baiicbaxa.

2. Buzpl MECTHBIX CONPOTUBIICHUM
3. Tunsl HaCOCOB

P5

3amaun 1
paccMOTpeHuUs
(Yacts 2)

OIIK-5-31;0IIK-5-
34

1. PacueT opueHTHPOBOYHOTO IUaMeTpa TpyOOmpoBoaa U BEIOOD
CTaHJApTHOTO AMaMeTpa TpyOONpoBoa MO CIeTyIOIHUM

WCXOIHBIM JaHHBIM: MCXOJHAsI CMECh XJIOPO(POPM - YKCYCHAs KHCIIOTA;
maccosas goinst HK xuk = 0,26; pacxox cmecu G = 23300

KI/4; HayallbHas TeMrepary-pa BojsHoro napa t1a = 160 °C; xoneunas
TeMIieparypa BoasHoro napa tlk = 160 °C; nayanbHas

Temneparypa cmecu t2H = 30 °C; koHeuHas Temreparypa cmecu t2x =61
°C; nasnenue BojsHOTO Napa Pn=480000 I1a;

reomMeTpuyeckas BblcoTa moasema hreom = 21 m.

2. Pac4éT cKOpOCTH IIBIDKCHUS KHIKOCTH H OIIPEICIICHIE PEKIMa e
JIBIDKCHUS TI0 CJIe-TyFOIINM HCXOMHBIM JaHHBIM: NCXOIHAS

cMech XI10podopM - yKCycHas KUcioTa; Maccopas A0-1s1 HK xak =
0,26; pacxoa cmecu G = 23300 kr/4; HayaJIbHas TEMIepaTypa
BojstHOTO napa t1u = 160 °C; xoHeuHas TemrepaTypa BOASHOIO rapa
tlx = 160 °C; HauansHasg Temneparypa cmecu t2x = 30 °C;

KOHeYHas Temreparypa cmecu t2x =61 °C; naBieHue BOISHOIO mnapa
PBi=480000 ITa; reomeTprueckas BpICOTa MojybeMa hreom =

21 m.

3. Pacuét xoaduineHTa THAPaBINIECKOrO COMPOTUBIICHHS MO
CIIC/TYFOIINM UCXOIHBIM JaHHBIM: UCXOHASI CMECh XJIIOPO(POPM -
yKcycHas kucioTa; MaccoBast foinst HK xuk = 0,26; pac-xon cmecu G =
23300 xr/4; HauaNpHas TEMIEPATypa BOASHOTO Hapa t1u =

160 °C; koHeuHas TemnepaTtypa BoasHoro napa tlk = 160 °C;
HaydanbHas TeMuepaTypa cmecu t2H = 30 °C; koHeu-Has TeMIepaTypa
cMmecu t2x =61 °C; naBnenue BonsgHoro napa Psn=480000 Ila;
reoMeTpuyeckas BbIcOTa moabema hreom = 21 m.

4. Pacuér k03P (HpUIIMEHTOB MECTHBIX COIPOTHBICHHUH TI0 CIICAYIONIAM
MCXOIHBIM JaH-HBIM: HCXOIHAs CMECh XJI0podopM -

ykcycHas kucnora; Maccoast gomsa HK xak = 0,26; pacxon cmecu G =
23300 kr/4; Ha4aNbHas TEMIIEPaTypa BOASHOrO napa t1H =

160 °C; koHeuHas Temne-paTypa BozsHoro mapa tlk = 160 °C;
HavajipHas TemnepaTypa cmecu t20 = 30 °C; koHeuHas TeMIepaTypa
cmecu t2k =61 °C; naBnenue BogsHoro napa Psn=480000 I1a;
reoMeTpryeckas Beicota mogasema hreom = 20 M.

5. Pacuér nonHo#t moTepy Harmopa B TpyOOITPOBOIE IO CIIETYIOMIIM
HCXOJHBIM JaHHBIM: HCXOJHASI CMECh XJIIOPOPOPM - YKCYCHAsS

kuciota; maccoBas ot HK xuk = 0,26; pacxox cmecu G = 23300 kr/y;
HaydaibHas TeMIepaTypa BoasHoro napa tlu = 160 °C;

KOHEYHas Temieparypa BoasHoro napa tlk = 160 °C; nHauanpHast
Temneparypa cmecH t2H = 30 °C; KoHeYHas1 TeMIlepaTypa CMecH

t2x =61 °C; naBnenue BoasHoro napa Pen=480000 I1a;
reoMeTpryecKkas BeIcoTa rmogasema hreom = 20 M.

6. PacueT cTanmapTHOTO KOXKYXOTPYOHOTO ammapaTa Ajs mpolecca
HarpeBa CMECH M0 CJIEAYIOIINM UCXOTHBIM TaHHBIM: UCXOHAS

cMech xJI0podopM - yKcycHast kuciiora; Maccosast qoist HK xak = 0,26;
pacxon cmecu G = 23300 kr/4; HaYaIbHAS TEMIIEpPATypa

BoJsTHOTO napa t1u = 160 °C; koHeuHas TeMIepaTypa BOASHOIO mapa
tlk = 160 °C; nayanpHas Temnepatypa cmecu t21 = 30 °C;

KOHE4Has Temreparypa cmecu t2x =61 °C; naBieHue BOJSHOIO apa
PBi=480000 ITa; reomeTpuyeckas BbIcOoTa moabeMa hreom =

21 m.

5.3. OueHo4HbIe MATEPHAJIBI, HCIIOJb3YyeMBble VIS IK3aMeHa (0UJIeThl, TECTHI U T.II.)

KypcoBoii npoekt

KypcoBoif TpoeKT ABIAETCS 3aKIIOYHTEIFHBIM 3TAIIOM 00y4eHHs CTyIeHTOoB 1o aucruiuiHe ITAXT i BEIMOTHSAETCS oCiIe clauu
9K3aMEHOB 10 KypCy.




KypcoBoe mpoekTupoBaHie UMEET CBOCH IeTbi0 00yUHTh CTYJEHTOB OCHOBAM TEXHOJIOTHYECKOTO U KOHCTPYKTUBHOTO PacYEeTOB
XUMHUYECKOH almaparypsl.
B mporecce KypcoBOTo IPOSKTHPOBAHMS CTYICHT TOIDKSH OBJIAICTh METOJUKOH TEXHIUKO-9KOHOMIYECKOTO 00OCHOBAHUS ¥ BEIOOpa
TUIIOBOMU aNnaparypsl, TEOPUEH U MPAKTUKOM BBI-IIOJHEHUS PACUETOB U IIPOEKTUPOBAHUS allllapaToB.
Temoil KypcoBOIo NMpoeKTa ABISAETCS paciyeT U NPOEKTUPOBAHUE TUIIOBOM XMMHMUYECKOM anmaparypbl, HallpuMep, BbIITapHbIX
YCTaHOBOK, CYIIMJIBHBIX alllapaToB, MAaCCOOMEHHBIX KOJIOHH. TeMa IpoeKTa I0JDKHA IIPeLyCMaTPUBATh pacdeThl O HECKOIBKUM
BOKHEWIINM pa3fiesiaM Kypca, BKITFoIast THIPABINIECKHe, TETUIOBBIC PACYETHI M PacyeTHI 110 TETTIOMACCOOMEHY .
Ha ocHOBaHMM pacyeTOB CTYAECHTOM OIPEACIISIOTCS OCHOBHBIE PEKUMHBIE IAPaMETPbl U TEOMETPUYECKHE XapaKTEPUCTUKH
anmnapaTa. 3aTeM BBIIOIHAIOTCS ICKH3bI anapata, IpopadbaThIBaeTCs KOMIOHOBKA U BO3MOKHBIE BAPHAHTHI PACTIONOKEHUS Y3II0B.
IMTocne BEIOOpa ONTUMATBHOTO BapHaHTa KOHCTPYKIMH CTYJCHT IIPUCTYTIAaeT K pa3paboTKe YepTexel anmapara.
PesynbraTsl pacuera BMecTe ¢ rpadukamMu, pUCYHKaMH U HEOOXOIUMBIMHU BCIIOMOTATEIFHBIMH MaTepHaIaMu 0(hOPMIISIOTCS B BHIC
HOSCHUTEIIbHOM 3aIIUCKU.

TeMbl KypcoBOTo MpOEKTa:
IIpoekTHpoBaHue BEIAPHOIO anmnapara B ycIOBUsX 1iexa ynasauBanus KXII.
IIpoekTrpoBaHue U pacueT NEPBUYHOIO Ia30BOI0 XOJIOAUIBHUKA MAIIUHHO - KOHAECHCAUUOHHOrO oTaeneHus KXII.
ITpoexTupoBaHue U pacyeT KOHEYHOTO ra30BOT0 XOIOAMIBHIKA MAIIMHHO - KOHJIEHcallnoHHoro otaenenus KXII.
Pacuer TemooOMeHHOTo 000pyAOBaHHS IIMKIIA KOHSYHOTO OXJIAXKICHHUS KOKCOBOTO Ta3a.

3AJJAHUE HA KYPCOBOM ITPOEKT
no aucuunianze «lIponeccsl n annmapaTel XMMUYECKOH TEXHOIOTHI)

Tema: «Pacuét 060pynoBaHUS yyacTKa MOJOTPeBa UCXOTHOH CMECH PEeKTU(PHUKAIIIOHHON YCTaHOBKI»

CryneHnry

Lenb paboThI:

IuppaBnMYecKuii M TEIIIOBOH pacueT 000pyLOBaHUs y4acTKa MOA0IPEBA UCXOIHON CMECH PEKTU(PUKAMOHHOH yCTaHOBKH.
3agauu:

1. PacueT ruapaBIuIecKuX CONMPOTUBICHUI B TPYOOIIPOBOAE U BBIOOP LIEHTPOOESKHOTO HACOCA.

2. Pacuer cranapTHOTO KOXKyXOTpYOHOrO ammapara AJ1st IIpoliecca HarpeBa HCXOHON CMECH.

Hcxonnrle JaHHBIE:

CMech: METaHoJI - TOITYOII

Maccosas gons HKK xuaxk = 0,50

Pacxon cmecu G = 27000 kr/a

HavaneHas Temnepatypa BogsHoro napa tlu = 150 °C
Koneunas remneparypa BogsHoro napa tlk = 150 °C
Havansnas Temneparypa cmecu t20 =25 °C
Koneunas Temnepatypa cmecu t2k =65 °C

Jasnenue BoasuHoro napa Pen=480000 I1a
T'eomerpuueckast BeicoTa mogbemMa hreom = 21 m

Cpok crauu: « » 20 1.
PykoBonutens: / moueHT, K.T.H. Anexcees [I.1. /
3amaHue MOy /CTYJICHT TP. /

OZ[HOI71 us3 CI)OpM HpOMC)KyTO‘iHOﬁ aTTCCTAalluU 110 JUCHUIITIMHE ABJIACTCA O9K3aMCH
Hmxe npeaCTaBJICH 06paseu ouirera JUIA 3K3aMCHa, ITPOBOJAUMOIO B YCTHOﬁ (bopMe.

MUHHCTEPCTBO HAVKH Y BBICILIETO OBPA3OBAHM ST POCCUMCKOM ®EJEPALTUN
q)ez[epanbﬂoe ToCy1apCTBEHHOC aBTOHOMHOC O6pa30BaTeJ'IBHOC YUPCIKACHUC BBICILIETO 06p8.30BaHI/I$[
HALIMOHAJIbHBI NCCJIEJJOBATEJILCKUI TEXHOJIOTMYECKNI YHUBEPCUTET
«MHCHC»

HOBOTPOULIKNIN OUITHNAJ

Kadenpa maremaTHky 1 eCTECTBO3HAHHS
BUJIET K OK3AMEHY Ne 0

Jucnunnuna: «IIpoueccsl U annaparsl XUMUYECKOH TEXHOIOIUN

Hampasnenue: 18.03.01 «IIporieccs! 1 anmnaparbl XAMHUYECKOH TEXHOJIOTHIY

®dopma 00ydeHHs: OTHAS

®dopma npoBeACHHS K3aMeHA: YCTHAS

1) 3aKkoH cONPOTUBIICHHUS IPU IBMXKEHUH 0lHO(a3HOoro 1oToka. YpaBHenue Jlapcu Beiic6axa. Koo duuuent tpenus.




2) ITnenounoe Teuenue xxunxocteit. [Ipoduns ckopocteit B meHke. PacdeT cpemneil CkopocTH TeUSHUS U TONIUHBI IICHKH.
ITnenouHsle anmapaTsl.

3) 3agaua
Cocrasun poueHT kadenpst MuE: JI.W. AnrekceeB
3aB. kadenpoit MuE: A.B. llIBanéna

3amaun K OuneTaMm:

1. PacueT opHeHTHPOBOYHOIO UaMeTpa TPyOOIpOBOa ¥ BEIOOP CTAaHIAPTHOIO JHaMETpa TPYOOIPOBO/A MO CIICTYFOIIUM
HCXOIHBIM JaHHBIM: HCXOJHASI CMECh XJIIOPOOPM - YKCYCHas KrcioTa; MaccoBast ot HK xuk = 0,26; pacxox cmecu G = 23300
KI/4; HadaJIbHasl TEMIIepaTy-pa BoAsHOro mapa t1a = 160 °C; xoHeuHas Temmeparypa BoasHoro mapa t1k = 160 °C; HauanpHas
temneparypa cMmecH t2H = 30 °C; koHeyHas Temreparypa cmecu t2x =61 °C; naBnenue BoasHoro napa Pen=480000 I1a;
reoMeTpryecKkas Beicota mogasema hreom = 21 m.

2. Pac4éT cKOpOCTH IBIDKCHUS KHUIKOCTH U ONPE/ICIICHHUE PEKIMa €€ IBIKCHHMS 110 CJIe-TyIOIIIM HCXOIHBIM JaHHBIM: HCXOTHAs
CMech XI0poopM - yKcycHast kuciora; maccosast 1o-1s1 HK xak = 0,26; pacxox cmecu G = 23300 kr/4; HauanpHas TeMIIEepaTypa
BozsiHOrO napa t1a = 160 °C; xoHeuHas Temrieparypa BoasiHoro napa tlk = 160 °C; HayanbHas Temneparypa cmecu t21 = 30 °C;
KOHE4Has Temrieparypa cMecu t2k =61 °C; nasienue BoasHoro napa PBn=480000 I1a; reomeTprudeckas BbICOTa MoabeMa hreom =
21 m.

3. Pacuét xoaduumeHTa ruApaBInuIecKOro CONPOTUBICHHS MO CIEAYIOMUM UCXOJHBIM JaHHBIM: UCXOJHAs1 CMECh XJI0podopM -
yKcycHas kucioTa; MaccoBast noist HK xuk = 0,26; pac-xon cmecu G = 23300 kr/4; HauaabHas TEMITEpaTypa BOIsSHOro napa t1u =
160 °C; koneuHas Temnepatypa BoasHoro napa tlk = 160 °C; nHauanpHas Temmneparypa cmecH t2H = 30 °C; koHeu-Has TemrepaTrypa
cmecu t2k =61 °C; naBnenue BogsHoro napa Pen=480000 ITa; reomeTpuueckas BricoTa moabeMa hreom =21 m.

4. Pacuér k03 PUIIMEHTOB MECTHBIX CONPOTHBIICHUH MO CICAYIONIMM HCXOAHBIM JTaH-HBIM: UCXOHASI CMECh XJIOPO(POPM -
yKcycHas kucnora; Maccoas o HK xak = 0,26; pacxon cmecu G = 23300 kr/4; HagaJgbpHas TeMIlepaTypa BOJIIHOTO rapa t1a =
160 °C; xoneuHas Temie-paTypa BogsHoro napa tlk = 160 °C; nauanbHas TeMnepatypa cmecu t2H = 30 °C; koHeuHas TeM-IiepaTypa
cmecu t2kx =61 °C; naBnenue BogsHoro napa Pen=480000 I1a; reomeTpuueckas BricoTa noabema hreom =20 m.

5. Pacuér nomnHo#t motepu Haropa B TPyOOITPOBOIE O CIICTYIOIIIM HCXOJHBIM JTJaHHBIM: HCXOIHAs CMECh XJIOpO(opM - YKCYCHAs
kuciota; macconas oyt HK xak = 0,26; pacxox cmecu G = 23300 kr/4; HadampbHAas TeMIiepatypa BoasHoro napa t1a = 160 °C;
KOHEYHasl TeMIeparypa BoasHoro napa tlx = 160 °C; nauansHas Temnepatypa cMmecu t2H = 30 °C; KoHeuHas TeMIepary-pa CMecH
t2x =61 °C; naBnenue BoasHoro mapa PBn=480000 ITa; reomeTprueckas BbICOTa MOAb-eMa hreom = 20 M.

6. PacdeT cTaHZapTHOTO KOXKYXOTPYOHOTO ammapaTa JjIst Ipoliecca HarpeBa CMeCH IO CIICTYIONIIM HCXOIHBIM JTaHHBIM: HCXOIHAS
cMech X10podopM - yKeycHas kuciorta; Maccosas gosst HK xak = 0,26; pacxon cmecu G = 23300 kxr/4; HauaabpHAsI TEMIIEpaTypa
BoJsiHOTO napa t1u = 160 °C; xoneunas remnepatypa BoJsHoro napa tlk = 160 °C; HauaneHas Temneparypa cmecu t2H = 30 °C;
KOHe4Has Temrieparypa cmecu t2k =61 °C; narienue BoasHoro napa PBn=480000 ITa; reomeTpudeckas BeicoTa MoabemMa hreom =
21 m.

Bpems Ha moaroroBky 10 40 MUHYT.
OK3aMeH B BUIE KOHTPOIBHBIX BOIIPOCOB.
IIpenonaBarens 3a0a€T 15 KOHTPOIBHBIX BOIPOCOB, HA KOTOPBIE HEOOXOIUMO MPEIOCTABUTh OTBET B TeUueHHH (3 MMH Ha OTBET Ha 1

BOTIPOC).

IlepeueHb KOHTPONBHBIX BOIIPOCOB:

L. Hanumure e uHULBI H3MEpEHUs THHEIHON CKOPOCTH;

2. Emuanme: m3Mepenns 00EMHOTO pacxofa;

3. EnuanIs! m3Mepenns 00bEMHOM CKOPOCTH;

4. EnuHMIBI H3MEpeHHs: MacCOBOTO pacxoja;

5. ®dopmyna aiis nepeBoga 00bEMHOIO pacxo/ia B MaCCOBBIM pacxo/r;

6. ®Dopmyna A BEIMHUCIEHH 00BEMHOTO pacxojia ¢ MOMOIIBIO JIMHEHHOH CKOpoCTH;

7. Hapucyiite anemMeHT TpyOOnpoBo/a, NEPEXOAAIIEro ¢ OONBIIETO JUaMeTpa Ha MEHBIIHH, YKaXKUTE COOTHOIICHHE
MJI0IA e U CKOPOCTEH;

8. Enuanner usmepenus yncna PeltHombaca;

9. ®opmyiia s pacuéra yncia PeliHonbaca;

10. Junana3zoHsl u3MeHeHus yncna PeliHonbaca 1 pesKuM JBMKEHHS: TAaMUHAPHBIN, IEPEXOAHBIN, TypOyJIeHTHBIH;

11. JlaliTe onpeieneHrne MOHSTUIO BI3KOCTH;

12. Vkaxxute BUIBI BI3KOCTCH;

13. Enunaunb! usmepenus JMHaMUYeCKON 1 KHHEMAaTUYeCKOU BSI3KOCTEH;

14. OT 4ero 3aBUCHT INIOTHOCTh U BA3KOCTb OJHHUX M T€ K€ )KUAKOCTEH U ra3os;

15. C HIOMOIIIBIO KaKOTO MPpHO0pa MOXKHO ONPEICTUTh KHHEMAaTHUECKYIO BI3KOCTE;

16. Harmmmmure Tpu (hOpMBI 3aIIEICH OCHOBHOTO YPaBHEHHUS THAPOCTATHKH;

17. Hanumure, kak ¢ MOMOIIBIO OCHOBHOTO YpaBHEHHs T'MAPOCTATUKU MEPEBECTHU Mepemnas JaBlIeHUs B OJHY aTMochepy B
MM PT.CT.;

18. Harmmmure, Kak ¢ MOMOIIBI0 OCHOBHOTO YpaBHEHHS TMAPOCTATHKH IIEPEBECTH TIepemasl IaBICHUS B OHY aTMochepy B
MM BOZ.CT.;

19. KoahdunmeHT THHEHHOTO CONMPOTHBICHHS B €r0 PU3MYECKHI CMBICIT;

20. KoaummeHTsr MECTHOTO COMPOTHUBICHUS U X (PU3NIECKUIA CMBICT;

21. IlepeuncnuTh OCHOBHBIE BU/BI MECTHBIX COIIPOTUBIICHUI];

22. COOTHECTH CONPOTUBIIEHUE JIBUKEHUIO Ha JTMHEHHOM y4acTKe TpPyOOIpOBOAa U B MECTHOM COIIPOTHUBIICHUH (UTO




Oosplie, 9YTO MEHBIIE U TIOYEMY);

23. VYpaeuenue [lapcu-Baiic6axa u ero npakTuieckoe MpUMEHEHHUE;

24. Kaxumu pm3udeckuMu apaMeTpaMi MOXXHO BBIPA3UTh CONPOTUBIICHHE ABIKEHHIO B TPYOOIIPOBOJE;

25. Kpurepnit Be160pa quamerpa TpyOOnpoBoaa;

26. B xakux eJUMHUIIAX U3MEPEHUS MOXKHO BBIPa3UTh CONPOTUBIIEHHUE ABUKEHHIO XKUAKOCTH B TPyOOIPOBOJE;
27. Mo xakoit popmyse MOKHO mepeBecTr 760 MM pT.CT B AaBicHue B [1a;

28. Yka3aTp Ha rpadyiKe KOHTPOJIBHOH PabOTHI XapaKTEePHCTHKY CETH;

29. Yka3aTb Ha rpaduKe KOHTPOIBHOH pabOTHI XapaKTEPUCTUKY HACOCa;

30. Kakum 00pa3oM HaxoIuiIu XapakTepUCTUKY HAcoca;

31. [Touemy xapakTepuCTHKa CETH nepenagTcs BEIpakeHneM y=a*x+b;

32. Kpurepun Be60pa Hacoca;

33. YkazaTh reOMETpUYECKYIO BBICOTY B Ballleil KOHTPOJIBHOM padore;

34. YKkazaTb 3HaYEHNUE F€OMETPHIECKOM BBICOTHI Ha rpaduKe;

35. Yka3aTb eIUHAIEI H3MEPEHHS Ocel KOOPIUHAT Ha TpadKe XapaKTePUCTHKN CETH B HAcOoca;

36. Yka3aTb OCHOBHBIE (DU3HUYECKUE XapaKTEePHCTHKH HACOCa;

37. VYkazaTb KpUTepHi BbIOOpa Hacoca B CiIydae, eClii Bce (PM3NUECKUE UX MTapaMeTphbl OAMHAKOBBIE (HACOCHI OT Pa3IMYHBIX
TIPOU3BOJUTENCH).

5.4. MeToauka OLleHKH OCBOCHMS AMCHUILIMHBI (MoayJis, npakTtuku. HUP)

DKk3aMeH IpoxXoauT B BUAC OTBETOB Ha 15 KOHTPOJIBHBIX BOITPOCOB WJIM B BUIC OTBETA 11O oueTaMm.

IIpu mpoBeneHUH K3aMeHa B GOpME OTBETOB Ha KOHTPOJIbHBIE BOIPOCH (15 BOMpOCOB) KaXkAbIil BOpoc olieHrnBaeTcs B 1 Oa.
Ecnu oTBeT nmoppasyMeBaeT yka3aHHE B OZHOM BOIPOCE HECKOJBKUX ITYHKTOB, TO OTBET 33 KaXKbIi ITHKT OLeHUBaeTcs Kak (1
6asur)/(4UCIIo MyHKTOB).

Baiel cyMMHpYIOTCSl, MaKCUMalIbHOE YKciio GaioB 15. Jlanee HaXo[sT MPOLEHT MPaBUIIBHBIX OTBETOB M IIPOBOJIST BBICTaBICHHUE
OLICHKH:

100-90% - oTr4HO;

90-80% - xoporio;

80-70% - y10BIETBOPUTENBHO;

MeHee 70% - HeyOBIETBOPUTEINIBHO.

B ciryuae npoBenieHus 5k3aMeHa B (hopMe 0TBeTa M0 OMIIeTy MPOBOJST OILIEHKY MO CIEAYIONINMM KPUTEPUIM:

[Tonnora 3Hanwii: [myOGokoe noHMMaHNe TEOPETHYECKUX BOIPOCOB OMiIeTa.

ITpakTuyeckoe npuMeHEHUE: Y MEHNE UCTIONIB30BATh TEOPETUUECKIE 3HAHUS ISl PELIECHUS 3a1a4.

Jloruka u nocnenoBaTeNbHOCTh: YeTKas CTPyKTypa, apryMEHTUPOBAHHOCTb, TPAMOTHOE MCIIOJIb30BAHUE TEPMUHOIOTHH.
JlononHurenbHble BOIPOckl: [0TOBHOCTB OTBEYATh HAa YTOYHSIOLIME BOIIPOCHIL.

ITo nTory oTBeTa CcTy/IeHTa MPOBOAT OICHKY:

«Otamynoy (5): [lomHbIH, MocIeI0BaTENBHBIN OTBET, CBOOOJHOE BIaICHHE MaTePHAaIOM.

«Xopomoy» (4): OTBeT NpaBHIBHBIN, HO C MEJIKUMU HETOYHOCTSIMH WJIM HETOCTATOYHON apryMCHTALUCH.
«Y IOBJIeTBOPHUTEIBHOY (3): 3HAHHE OCHOBHBIX MOHATHIA, HO C CYIIICCTBEHHBIMH TTPpOOeIaMu.
«HeynosnerBoputensHo» (2): He3HaHre 0CHOBHOTO MaTepualia, HEMpPaBHIbHbIE OTBETHL.

JloManrHIo0 paboTy Ha IPOBEPKY IPENOCTABIAIOT B BH/E BUICOOTBETOB. BueeoTseT npecTapiseT u3 ceds BUIAC03aINCh
AKTHBHOCTH 3KpaHa KOMITBIOTEpa ITPH PEIICHNH 3a1a4. [lepedeHs 3a1aq, HeOOXOMUMBIX ISl OCBOCHHS Kypca, IPEACTaBIEH B
pasnene «Ilepedens pabot, BemonHseMbIx o aucuumunae (Kypcoas padota, Kypcooii npoexrt, PI'P, Pedepar, JIP, 1P u T.11.)»
JlaHHOW pabouel mporpaMMel.

Tpe6OBaHI/ISI K BUJCO3alIUCIAM, KOTOPBIC CTYACHT JOJKCH MPEAOCTABUTD IS TPOBEPKU NPENIOAaBATEIIIO!

I. Ka4yecTBO BUJEO: YNTA0ENbHOCTh IEMOHCTPUPYEMBIX 3alMCel, HAIPUMED, YNTaOEIbHOCTH (POPMYJI, KOTOPBIE CTYIEHT
BBOIUT B stueiiku MS Excel;

2. pasmep ¢aitna: Ha 1| MUHYTY BUICO JOIDKHO MPUXOMUTHCS OT 1 1o 2 M6. Hanpumep, ecimu Bujeo uMeet
HIPOJOJKUTENIFHOCTS 16 MUH, TO pa3Mep BuAeodaiina He ToKeH IpeBbimats 32 M6;

3. ¢ait BUAEOOTBETA IOIDKEH MMeTh cieaytomee uMs: Gamuus_pynna [IpenmerCoxpaménno Ha3panue 3ananus;
4. He JIOMyCKaeTcs pekiIaMa JIF000ro XapakTepa BHYTPH BHICOOTBETA;

5. He JIOMyCKaeTcs JeJIeHUe BUICOTBETa HAa HECKONBKO (aitioB. B ciaydae, ecnu BB clienany ommOKy NpH 3aluch

BHJICOTBETA WJI OT'OBOPWJIMCH U MOHSIIM 3TO, TO HEOOXOAUMO 00 3TOM COOOLIMTH B BU/ICO3AITNCH, HE OTKJIIOYAsk 3allUCH BUJICO,
clienath nays3y, IpOroBOPHUTH IIPAaBHIIBHBIH OTBET, CONPOBOAUB IIPH HEOOXOAMMOCTH AEMOHCTpAINeH Ha SKpaHe.

6. TIPY 3aITCH BHICOOTBETA JODKHA OBITH BKJIFOUCHA OCHOBHAS KaMepa, 9TOObI OBLTO BHUIHO JIUIIO CTYICHTA, KOTOPBIH
3amHCBIBaeT BHACOOTBET. OKOIIKO ¢ BUAECOKaMEephl HEOOXOAUMO PACIOIIOKUTH B IPABOH BEpXHEH yacTH YKpaHa, YTOOBI OBIIIO BUIHO
OCHOBHOE pabodee MPOCTPaHCTBO IKPaHa.

Kpurepuu orieHKH BBITOTHEHNUS TOMAITHEH paOOTHI B BUAE BUACOOTBETOB (CKPUHKACTOB):
ToaroToBneHHBIH B BHIE BUACOOTBETa (pailyl foMalIHss paboTa OLIEHHBACTCS MIPEMOAABATENIEM I10 CICAYIOIIUM KPUTCPHSM:

1. [TonHOTa MPOAEMOHCTPUPOBAHHON 3a/1a4H. BBIMOIHEHBI Bce HEOOXOMUMBIE STAITbI TS PABUIILHOTO PEUICHHUS 3a/1a4H;
2 [TpomeMoHCTpUPOBaH BBOJ BCEX MAHHBIX Ha JHCT Excel;

3. [IpokoMMeHTHpPOBaH XO[ pEeLICHUs 3a]1a4H;

4 Pemenue npeacraBieHo BEpHO.




6. YYHEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JuMTepaTypa

ABTOpLI, COCTaBUTCIIN

3arnasue

bubauoreka

WsnaTenscTBO, TOL

JI1.1 | AT. Kacarkun OCHOBHBIE MPOLIECCH U M., Ansesuc, 2014
amrmapaThl XAMHYIECKON
TEXHOJIOTHH: YUeOHNK IS
BY30B
JI1.2 |W.M. Kysneuosa, X.D. [OOuas xuMuaeckas CIIo, Jlaus, 2014
Xapnamnuay, TEXHOJIOTUS. MeTonoI0r s
B.I'MiBaHOB, MIPOEKTUPOBAHUSA XUMHUKO -
3.B.YupkyHOB, 1ox TEXHOJIOTUYECKUX IPOLIECCOB:
pen.X.D. Xapnamnuau | Y4ueOHUK
JI1.3 | A.W. Pa3unos, I1.I1. [Ipoueccr maccomnepenoca ¢ Kazanp : KHUTY,
CyxaHOB ydactueM TBepaoi (hazsr=Mass
transfer processes with a solid
phase participation : yueOHOe
nocodue
JI1.4 | AW. JleonTheBa O060pynoBaHNE XUMUIECKUX Tam6o0B : M3maTenscTBO
Mpou3BOACTB B 2 yacTsx . Y. 1. DIBOY BIIO «TI'TY», , 2012
JI1.5 | A.W. JleonTneBa O60pynoBaHuE XUMUYECKUX Tamb6o0B : M3garenscTBo
MPOM3BOACTB B 2 yacTsx . Y. 2. ®OIBOY BIIO «TI'TY», , 2012
: yaeOHOe Tocobue
JI1.6 | Komuccapos 10.A., OCHOBBI KOHCTPYUPOBAHUSA U IOpaiiT, 2019
Topaees JI.C., Benr MIPOEKTUPOBAHUS
JLIT. MPOMBIIIEHHBIX alNapaToB:
yaeOHOe rmocobne
6.1.2. Jlono/iHUTE/IbLHAS JINTEPATypPa
ABTOPBI, COCTaBUTEIN 3ariaBue bubnmnoreka W3narenbcTBO, rox
JI2.1 |K.®. [TaBnos, IL.T. [Tpumeps! 1 331241 1O KypCy M., Anbsnc, 2013
Pomankos, A.A. MPOLIECCOB U ANIapaToB
Hocxos XUMHYECKON TeXHOJIOTHH:
YuebHoe nocobue
6.2. Ilepedens pecypcoB HHPOPMATUOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH «AHTEpHET»
51 Iouckosas cuctema Axagemus Google (Google IMouckosas cuctema Axagemust Google (Google Scholar).
Scholar).
denepanbHOE TOCYIAPCTBEHHOE OIOHKETHOE http://wwwl.fips.ru/.
22 | yupexnenue «DenepanbHbIi HHCTUTYT IIPO-
MBIIUIEHHOH COOCTBEHHOCTI
6.3 IlepeueHb MPOrpaMMHOIO O0ecreYeHust
1.1 | Kowmmac 3D V24
1.2 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.3 |Mathcad 14.0 University Classroom Perpetual
I1.4 | Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;
I1.5 | WinPro 7 RUS Upgrd OLP NL Acdmc
1.6 |Creng MMTII
I.7 |7-zip
I1.8 | Notepad++
1.9 | Bbpaysep Google Chrome
[1.10 [Zoom
I1.11 |Bpay3ep Yandex
I1.12 | WinDjView 2.0.2
I1.13 | Adobe Reader
I1.14 |MATLAB & Simulink
I1.15 | SimInTech

6.4. Ilepevyens MHGPOPMAMUOHHBIX CIPABOYHBIX CHCTEM H MPOGecCHOHATBHBIX 623 JaHHBIX




| n.1 | baza nanneix "Tepmuueckue Koncrantsl Bemects" http:/ www.chem.msu.su/cgi-bin/tkv.pl?show=welcom.html

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHWE

Ayn.

Haznauenwne

Bun

OcuHarenue

216

VYuebHnast mabopaTopus

JIab

1 mr. - JlaGopaTopust TENIOTEXHUKH U
TEepPMOANHAMUKH ;

1 . - JlJabopaTopHBIH CTEHA A M3YyUCHHS
NPUHIUIIOB TIpeoOpa3oBaHUI ¥ HM3MEPEHHS
JIABIICHUS, PACX0/1a KHIKOCTH, BO3yXa;

1 mwr. - JlabopaTopHBIH CTEHA IJIsI U3YYEHUS
NPUHIUIIOB TIpeoOpa3oBaHUd ¥ HM3MEPEHHS
JIABIICHUS, PACX0/a XKHIKOCTH, BO3/TyXa;

2 mwr. - [openku HHXEKIMOHHBIE;

1 mr. - Komnwrorep 34753, 34753/1,

1 mr. - Kommnexr ygeGHOro 000pynoBaHMSA
"Mexanuka >xuakoctu "TMOK -2B-09-12J1P-
01;

1 mr. - Kommmexr ydeOHOro 000OpynOBaHMS
"TeroBbIe MpoOLECCHI B Ta3ax";

1 wr. - Kommnekr y4eOHOro 00OpyIOBaHUS
"TemIoTexXHuKa KUJKOCTH "

1 . - [Tpu6op TK-2M.

113

VYuebnast mabopaTopust (KOMITBIOTCPHBIH

KJIAcC)

JIab

13 . - Kommetorep B cOope;

1 wr. - Ilpoekrop yHuBepcaibHbIl Vivitek
DH278;

1 mt. - Okpan HacTeHHbIN 150x200;

1 wt. - Kommyrarop D-Link 16 mopr.;
1 . - [oxsec st mpoekTopa;

1 mr. - Be6 xamepa Logitech;

1 wr. - Konaunuosxep ;

13 mwt. - CTONT KOMIIBIOTEPHBIIA;

2 . - CToMN nmpenoaBaTesIbCKHi;

7 wr. - Cryibs;

12 . - Kpecio;

1 mr. - kadh KHUKHBIH;

12 wT. - PynoHHsle ITOPBI;

1 T. - YaeHnyeckas J10CKa;

132

VYuebnas naboparopus "duznka"

JIab

1 wt. - Komnsrorep B cOope;
9 . - CTON CTYJACHUECKU;
2 mrt. - Cros y4uTenbCKuil;
36 mir. - Crym,

1 . - Jlocka ydyeHHuecKas.

134

Vuebnas ayuTopus
JIEKIIMOHHOT'O THIIA,
3aHATUH

JUIS 3aHATUI
MPaKTHYECKUX

Ilp

1 m. - Komnstorep B cbope;

1 mr. - Ilpoekrop Acer ¢ IOTOJIOYHBIM
KpETUICHUEM;

1 mT. - DKpaH HA MITATHUBE;

1 . - Beb xamepa Logitech;

1 mT. - YaeHnyeckas 10CKa;

19 wT. - Cron cTyieHuYecKuil;

37 wr. - Crym;

3 mr. - XKamro3u.

136

VYuebnast  ayauropus
JIEKIIMOHHOTO THIIA,
3aHATHH

IS 3aHATHH
MIPAKTUIECKUX

Jlex

1 . - Crotika moouasHast ONKRON;
1 wt. - TeneBuzop LED Hisense;
1 mr. - Logitech ConferenceCamGrour
(cucrema JUTS MIPOBEICHHUS BHJICO
KOH(epeHIui);
Wr. - VHTepakTHUBHAs  JKK-TIAHEJb
NEWLINE TT;
1 . - Hoytoyx HP250G;
1 1. - Komonku BBK SP-09;
1 mr. - Kommyrarop D-Link;
13 mrr. - Cton cTy1eH4YeCcKuii;
18 mt. - Crymbs;
2 wr. - Xamro3u.

8. METOAUYECKHUE YKA3AHUA /I OBYYAIOIIIUXCS




Mertoaudeckue yKa3aHUs A 00YJAIONIIXCS 110 OCBOCHUIO JUCIUILINHBI (MOYJIS)

OcBoCHUE AUCIMIUTUHBI IPEAIONAraeT Kak MpoBeJCHUE TPaIUIIMOHHBIX ayUTOPHBIX 3aHATHI, TaK K pabOTy B AIEKTPOHHOM
nHpopMaImoHHOo-00pa3oBatensHOH cpene (DNOC), B 3:1€KTPOHHOM Kypce MO TUCIUILIHHE. DIEeKTPOHHBIA KypC MO3BOISIET
HCTIONB30BATh CHCIUAIBHBIA KOHTEHT U 3JIEMEHTHI 3IEKTPOHHOTO 00yUYeHNS U JUCTAaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH.
Hcnomnb3yeTcst mpenMyIIecTBEHHO [l ACHHXPOHHOTO B3aUMOACHUCTBHSI MEXy yYaCTHUKaMH 00pa30BaTeIbHOro mporecca
IOCPECTBOM ceTH «HTepHET»

Y0061 3 PEeKTHBHO UCTIONH30BATH BO3MOXKHOCTH 3JIEKTPOHHOTO Kypca, & COOTBETCTBEHHO H YCIIEIITHO OCBOUTH TUCIHUIUIAHY,
HYXHO:

1) 3aperucTpupoBathcsi Ha Kypc;

2) 03HAKOMHUTBCS C COAEPKAHUEM Kypca, BOITPOCAMH ISl CAMOCTOSTEIIBHOM MTOJTOTOBKH, YCIOBHSMH JIOITyCKa K aTTECTaIlHH,
(hopMoit TPOMEXKYTOUHOIT aTTecTaIuy (3a4eT/3K3aMeH), KPUTEPHSIMU OLIEHUBAHUSA U TIP.;

3) u3yuatb yueOHbIE MaTepHabl, pa3MeLIeHHbIE TIpenoAaBaTesieM. B T.4. Moap30BaThCs TUTEPATYypOH, pEKOMEHI0BaHHON
IpernojaBaTesneM, epexos M0 CChlIKaMm;

4) monB30BaThCS OMOIMOTEKOM, B T.4. JJISI BEITIONHEHHS TUCHMEHHBIX pa00T (KOHTPOJIbHBIE, KOHTPOJIBHBIE PA0OTHI, KYPCOBBIE
PabOTBI/TIPOEKTHI);

5) 03HAKOMUTHCS € 33/laHUEeM K MUCbMEHHOH padoTe, CpoKaMH cauu, KpUTEPUSIMU OLIEHKU. B yCTaHOBIIEHHbBIE CPOKH BBLIIOIHUTH
paboty(bl), MOATPY3UTH (aiia paboTkI I MPOBEPKH. PexoMeHyeTcst Ha3bIBaTh (haiiyl paboThI clieayronM 00pa3oM (Ha3BaHUE
npeaMeTa (CokpamieHHo), rpymnmna, @HO, nara akryann3anuu (IpH MOBTOPHOM pa3MeleHnn)). Eciam paborta conepsKuT pucyHKH,
(hopMyJIBI, TO C LIETbIO COXPaHEHHS

(hopmaTupoBaHHus e¢ HY>KHO ToArpy»atb B pdf ¢popmare.

Pabora, pa3memniaemast B 3JI€KTPOHHOM Kypce IS TPOBEPKH, JIOJDKHA!

- coZiepkaTh Bce CTPYKTYpPHBIE JJIEMEHTHI: THTYIIBHBIN JIICT, BBEICHHE, OCHOBHYIO 4acTb, 3aKIIFOUCHHUE, CIIUCOK HCTOUHHUKOB,
pUIOXKEHUs (TIPH HEOOXOAUMOCTH );- OBITH 0OPMIICHA B COOTBETCTBUH C TPSOOBAHHMSIMHU.

ITpenonaBatens B TEUCHNE YCTAHOBIEHHOTO CpoKa (He OoJiee IecsTH JHel) mpoBepsAeT paboTy 1 pa3MeIacT B KOMMEHTapHUsIX K
3aJJaHUIO PEICH3UI0. B Hel OH yKka3bIBaeT Kak MOJOXKUTENbHBIE CTOPOHBI paboTHI, Tak 3aMedanus. [Ipy HaTUYuH B perneH3nn
3aMeYaHuil U peKOMeHAALnH, Hy’KHO BHECTH IIONIPABKH B PabOTY, OTIPABUTH €€ 3aHOBO Il IOBTOPHOM IpoBepKu. [Ipu 3ToM BaxkHO
CIICIUTH 33 CPOKaMH, B TEYCHHE KOTOPBIX JOJDKHO OBITH BHIITOJHEHO 3aaHue. [Ipu HapyIIeHHN CPOKOB, yKa3aHHBIX
TperoiaBaTesieM, BO3MO)KHOCTD HAIIPAaBUTh pabOTy OCTAETCsl, HO CHCTEMa BEIBOJUT COOOIIEHHE O HapyIIeHNH CpOKoB. [To
OKOHYAHUH CEMECTpPA 3arpy3uTh PabOTy HE MOTyUUTCS;

6) POMTH TECTOBBIC 3a/JaHUsI, OCBOUB PEKOMEHIyeMbIe yueOHbIC MaTepUalIbl

7) OTCIIEKHUBATH CBOO YCIIEBAEMOCTD;

8) unTaTh OOBABICHNUS, pa3MeIIacMbIe IIPEMOAABaTENEM, 1aBaTh OOPATHYIO CBSI3b;

9) coznaBath 0OCYKICHHS ¥ YIaCTBOBATh B HUX (00CY>KIAtOTCs 0O1IIIie MOMEHTBI, BBI3BIBAIOLIME BOIIPOCH! Y OONBIINHCTBA
IPYIIIbI);

10) IposBIIATE peryJIpHYIO aKTHBHOCTB Ha Kypce.

[IpeuMymIeCTBEHHO I CHHXPOHHOTO B3aMMOIEHCTBUS MEXIY YUaCTHHKaMHU 00pa30BaTeIbHOTO Mpoliecca MOCPEACTBOM CETH
«HuTeprer» ucnonpzyercs Microsoft Teams (MS Teams). UToOBI TOJTHOLICHHO HCIIONIB30BATh €r'0 BO3MOYKHOCTH HYKHO
yCTaHOBUTH npuiioxkenne MS Teams Ha epcoOHANBHBIA KOMITBIOTEP U TenedoH. CTapoctaM HY>KHO co3fath rpymnmy B MS Teams.
VY4acrue B rpynime no3BoJisieT:

- CIyIIATh JIEKIUH;- pab0TaTh Ha MPAKTUYECKUX 3aHITUAX;- OBITh Ha CBSI3U C NPENoaBaTelieM, 3a1aBasi eMy BOIIPOCHI HIIM OTBeYast
Ha ero BOMPOCHI B 00IIeM 4Yate Tpymmbl B padodee BpeMs ¢ 9.00 10 17.00;- ocyiiecTBIsSTh COBMECTHYIO pabOTy HaJl JOKYMEHTAMHU
(Brumazmka «daitsr).

IIpu npoBeneHuN 3aHATHIl B AUCTAHIMOHHOM CHHXPOHHOM (hopMaTe Hy>KHO Bceraa paboTaTh ¢ BKIIOUEHHOH KaMepoi.
HcknroueHne — ecau mpernojaBarTeb HOMPOCUT OTKIIOYUTE KaMephbl 1 MUKPO(OHBI B CBSI3H ¢ O0NbIIMMU ToMexamu. Ha aBaTapkax
JIOJDKHBI OBITH HCKITFOUUTEIBHO JICIOBEIE (DOTO.

IIpu npoBeneHNN JTEKIINOHHO-TIPAKTHIECKIX 3aHATHI BEAETCS 3aIUCh. DTO JaeT BO3MOXKHOCTE IPOCMOTPA 3aHATHS B CIIydae
HEBO3MO>KHOCTH MIPUCYTCTBHS HA HEM HMJIM MTPHU HEOOXOAUMOCTH BHOBb OOPATHTCS K MaTepUaity v 3aHOBO €ro MPOCMOTPETh
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