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1 IlepeyeHb NJaHMPYeMbIX pe3yJIbTATOB OOy4eHUS] MO JMCUUIJIUHE, COOTHECEHHBIX C NJAHMPYEMbIMH Pe3yJabTATAMH OCBOEHUS

o0pa3oBaTeIbHOM NPOTrPaMMBbI

s ocBoeHusi 0Opa3oBaTeNbHONW MpOrpaMMbl OakallaBpuaTa OOYYarOUIMICS TOJKEH OBIAJETh CIEAYIOUIMMH pe3ylbTaTaMd OOY4YeHHUs IO

JIUCHUILIINHE.

Ko n naumenoBanue
KOMIIETEHIINU

KOI[ W HAUMCHOBAHUC MHUKATOpA
JOCTHIXCHHA KOMIICTCHIIMH

[Tnanupyemblie pe3yabTaThl O0yUeHUS
(mecKpunTOpHI)

OIIK-1

CriocobeH npuMeHsTh
€CTECTBEHHOHAYYHBIC U
OOLIEMH)KEHEPHbIE 3HAHUS,
METO/Ibl MATEMATHYECKOTO
aHaJIM3a U MOJICIIMPOBAHUS B
po(hecCHOHATLHOM
JeSTEIIbHOCTH

OIIK-1.6

CrocoOHOCTh aHATM3UPOBATH U
pacCUUuThIBAaTh OCHOBHBIC ITPOLICCChI
XUMHYECKOU TEXHOJIOTHH M BBIOUPATh
UX anmnapaTtypHoe opopMIICHHE.

3HaTh:

— TEOPETUYECKUE OCHOBBI THPOMEXAHUUYECKHX, TETUIOOOMEHHBIX,
MacCOOOMEHHBIX MPOIECCOB XUMHUECKOM TexHoaorun (3H-1);

— anmapaTtypHoe 0(hOpMIICHHE OCHOBHBIX TEXHOJIOTHYECKUX MTPOLIECCOB
(3H-2).

YMeTh:
— ONPEAENATh OCHOBHBIE XapAKTEPUCTUKHU TEXHOJIOTMYECKOr0 IpoIecca
(V-1);

Baagern:
— HaBBIKaMH pacyeTa OCHOBHBIX anmnapaToB Xumudeckoi Texxonoruu (H-1).




KOI[ N HAUMCHOBAaHHEC
KOMIICTCHIIU

KOI[ 1 HAMMCHOBAHWC MH/IHUKATOpAa
JOCTHXXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3ynbTaTbl 00y4eHUs
(neckpunTopsl)

OIIK-7

CnocoOeH npuMeHSTh
COBPEMEHHBIC SKOJIOTUUHBIE U
0e30MacHbIe METO/IbI
palOHAIBHOTO UCIIOIB30BAHUS
CBIPBEBBIX U IHEPTETUUYECKUX
pPECYPCOB B MAIIMHOCTPOCHUH.

OIIK-7.3

CrnocoOHOCTh TPUMEHSTh METO/IBI
PaLMOHAIILHOTO UCIIOIb30BAHUS
CBIPBEBBIX U SHEPTeTHUECKIX
pecypcoB IpH NPOBEICHUN
MPOLIECCOB XUMHYECKOH TEXHOIOTHH.

3HaTh:
— METO/Ibl Pacy€Ta ChIPbEBBIX U SHEPIETUUECKUX PECYPCOB HEOOXOAUMBIX
ISl TIPOBE/ICHHSI ITPOLIECCOB XUMHUYECKO# TexHooruu (3H-3);

Ymern:
— pa3pabaTbiBaTh 3P PEKTUBHBIC TEXHOIOTUIESCKUE CXEMbI IIPOBEACHHSI
mporieccos (Y-2);

Baanern:
— HaBBIKAMM aHAJIN3a BJIIUSHUA TCXHOJIOTHUYCCKUX napaMeTpOB HpOBeIleHI/Iﬂ
MPOIIECCOB Ha MCITOb30BaHKe dHEepropecypcos (H-2).




2 MecTO THCHMILJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOorpaMMbl

JIMcuuIuinHa OTHOCHUTCS K JucHHIUIMHaM obs3arenbHoi dactu (B1.0.30) u m3ywaercs Ha 3
Kypce B JIETHEW CeCCUM U Ha 4 Kypce B 3UMHEH U JIETHEN CECCUSIX.

B wMeroamyeckoMm IUIaHe AMCHUIUIMHA ONMpPAETCs Ha AucUUIUIMHBL "dwusuka",
"Marematuka", " @Ousndeckas Xumus' .

[Tonydennsle B mpoiiecce M3ydeHHUs: qucuMIUIMHBL "[Iponecchl M anmaparbl XUMHYECKON
TEXHOJOTUHU" 3HaHUS, YMEHUS M HABBIKK MOTYT OBITh HCIOJB30BAaHBI B HAy4HO-
UCCIIEIOBATENLCKOM paboTe, MPOEKTHO-TEXHOJIOTMUYECKON MpakTHKe OakaidaBpa H MpuU
BBITOJIHEHUH BBITYCKHOW KBaTM(PUKAIMOHHOMN pabOoTHI.

3 O0beM TUCHUILIHHBI

Bcero,

Bua yacouoii padotsr 3E/akaneM. 4acoB

OO0masi Tpy10eMKOCTb M CUMILINHBI 5/ 180

(3aUeTHBIX eAMHULY aKaJIEMHUUECKUX YaCOB)

KonTakTHasi padora ¢ npenoaaBarejiemM: 24
3aHATHS JICKIIMOHHOTO THIIA 8
3aHSATUS CEMUHAPCKOTO TUIIA, B T.4. 14

CEMUHAPBI, MPAKTHYCCKUE 3aHIATHS 6
nabopaTtopHbIe pabOThI 8
KkypcoBoe npoekTtupoBanue (KP wum KIT) 2
KCP -
JPYTHE BUJIbI KOHTAKTHON paOOTHI -

CamocrosiTesibHas padora 143

dopmMa TeKylero KOHTPOoJIs Kp (4)

dopmMa NPOMEKYTOUHOI aTTeCTallUMU Dx3amen (9), 3auer (4),

KIT




4 Coaep:xanue TUCHUNIMHBI
4.1 Pa3zgeanl AMCHUILIMHBI U BUABI 3aHATHI
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2 TemnnoBkIe MPOLIECCHI. 2 1 4 57 OI1K-1, OIIK-1.6
BeinapuBanue OIK-7 | OIIK-7.3
OIIK-1, OIIK-1.6
3 | MaccooOMeHHbIE TPOLECCh 4 4 4 80 | o7 | onk-73
4.2 3aHATHSA JIEKIMOHHOTO THIIA
No
asena HaumeHnoBanue TeMbl O0neM, |MunosarmonHas
P U KpaTKoe Co/Iep KaHue 3aHATUS aKaj. 4yachl dbopma
JUCITUTLIAHBI

1 I'mapomexannyeckue MpoLecchl 2 Crnaiin-
OcHOBHbIE TIOHATHUS U YPaBHEHUS TUIPABIUKU. Mpe3eHTaIus
[M'uapaBnuyeckoe conpoTUBIEHNE TPYOOIIPOBOIOB
u anmapatoB. PacueT MomiHoCcTH Hacoca
(BEHTHIISITOPA).

2 TenoBbIe Mpoueccehbl 2 Cnaiin-
TennoBoit 0Gananc. YpaBHEHHS TEIUIOOTIAYM U MIPE3CHTALNS
Terionepenay. MexaHU3Mbl TEpeHOCa TETIOTHI.

TunoBble ciTydan KOHBEKTUBHOTO TETUIOOOMEHA.
Pacuer TeriooOMeHHOI anmaparypsl.

3 MaccooOMeHHBbIE PoIecChl 4 Craiin-
OCHOBBI TEOPUHU Macconepeaayr 1 METObI pacuéra Ipe3eHTaIHs
MaccoOoOMEHHOI anmnapatypsl (abcopOrus, u
pexTuduKanms).




4.3 3aHATHS CeMHHAPCKOIr0 THIA
4.3.1 CemuHapml, NPpaKTHYeCKHeE 3aHITUSA

No
pasznena
IUCLUIUINHBI

HaunmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATHUS

O0nemM,
aKaj. 4achl

MunoBanuonHas
dhopma

['unpaBnnueckue npoueccol. Y paBHEHUE
pacxofa. PexuM TeueHust KUAKOCTH.
['uipaBiInyeCcKOe CONPOTUBIIEHUE CETH.

Termnonepenaya u rerootnava. Pacuer
TEN1000MEHHOI anmnaparypsl.

PexTuduxarmus.

MarepuanbHblii OanaHc HEMPEPHIBHOM
pekTu(UKaUY OMHAPHBIX CMecel. Y paBHEHHUS
JMHUAN pabOYMX KOHIEHTPAUN YKPETUISIOUIeH U
HCYEPITBIBAIOIICH YacTel peKTU(PUKAIIMOHHON
KOJIOHHBI PacueT TapenbuaTbix

peKTI/I(bI/IKaI_II/IOHHBIX KOJIOHH.

UHTEPAKTHBHAS
dopma:
poBe/ICHHE
POJICBBIX U JCJIOBBIX
Urp

4.3.2 JIabopaTopHble padoThI

No
paznena
IUCLUTUINHBI

HaunmenoBanue TeMbl

O0newMm,
aKaJl. 4achl

[Ipumeyanue

H KPaTKOC COACPIKAHNUC 3aHATHA

BCETO

2

H3yyeHue mpoiiecca TemIiooTa4yu B
KOXKYXOTPY0OYaTOM TEII000MEHHUKE
DKCIEePUMEHTAIBHOE OIPECICHUE

K03 (HHUIIMEHTA TeIIOOTAAYU U
YHCJICHHBIX 3HAYCHUH KO PHUIIMESHTOB B
KPUTEPHATLHOM YPaBHECHUHU.

AbGcopbuus.
DKCIepUMEHTATLHOE OIPE/IC/ICHIE

kordduireHTa Macconepeaady B
HacaJ04HOM abcopoepe.




4.4 CamocTtosiTebHast padoTa 00y4yarommxcst

paizgena ITepeuenn BOIpOCOB Jist O06newm, ®dopma
CaMOCTOSITEJIbHOTO U3yUEHUs aKaj. yachbl | KOHTpPOJIs
JCIUIINHBI
OcHoBbl Teopuu nogo6usi. Kpurepuu nogoous. V CTHBIH

1 VYpasuenue bepnymn. [1punoxeHus: ypaBHEeHUs 4 onpoc
bepnysu.

TpancopTupoBKa XKUAKOCTEN U ra3os. Hacocel u O —

1 BEHTHJIATOPBI U UX KOHCTpYKUMH. BricoTa 2 onpoc
BCAChIBaHMS U HATHETAHMUSL.

Temnmoornaua 0e3 (a3oBBIX MpeBpalleHU TpU V eTHLL

2 CBOOOJTHOM U BBIHY)KJICHHOM JIBJKEHHH CPE[IbI. 8
OOt B KpUTEPHAILHBIX YPaBHEHUH. onpoc

2 Tenmoornaya npu KOHJCHCAIMKM Mapa W IpHU 8 VYcTHEIN
KHUIIEHUH KUJIKOCTU onpoc

2 MeTtoap1 HHTEHCU(DUKALIUU TIPOIIECCOB 4 VYcerHbiit
TEIUIoNepe1aun onpoc

2 [IpombineHHble cIOCOOBI HAarpeBa U OXJIAXKACHUS 4 VYcerHbiit
B XMMHYECKON TEXHOJIOTHH. onpoc

VYcerHbiit

2 KoHncTpyKinu TeniooOMeHHBIX anmnapaToB 4

onpoc
Beinapusanue.

2 MarepruanbHbIA 51 TETIJIOBOU OaytaHChl 5 YcrHbIi
OJIHOKOPITYCHOM U MHOTI'OKOPIIYCHOM BBINapHBIX orpoc
YCTaHOBOK.

MHoroxkopiycHoe BbIIIapUBaHUE. Cxembl V CTHLL

2 ycTaHOBOK.  CpaBHMTENIbHAs  XapaKTEPHUCTHKA. 5 onpoc
OnTuManbHOE YHUCIIO KOPITYCOB.

2 Knaccugukaius 1 KOHCTPYKIIMU OCHOBHBIX THIIOB 5 YcTHbIl
BBINIAPHBIX alllaparos. onpoc

3 Pacuer OCHOBHBIX pa3MepoB MacCOOOMEHHBIX 15 YcTHbIl
anmnaparoB onpoc

3 Knaccupukanuss #  OCHOBHBIE  KOHCTPYKLIMHU 4 YcrHbIl
MacCOOOMEHHBIX aIapaTroB oIpoc

3 TeopeTnueckn MUHMMAJIBHBIM M pabouuii pacxombl 4 VYcrHbII
KHMJIKOCTH Ha OpoIleHHe aOCOpOIIMOHHON KOJOHHBI. OIIpoC
Brnusinue pacxona ¢uierMbl Ha ABHKYIIYIOCS CHITY

3 pOIECCa, Ha IMAMETP U BBICOTY 4 VYcrHbII
peKTU(UKAIIMOHHONW KOJIOHHBI, HAa PACXO/IbI onpoc
I'PEIOLIETO Napa ¥ OXJIAKAAIOIIEH BOJBI.

OcHOBHBIE TapaMETPhI BIAKHOTO BO3/1yXa.

3 N300paskeHre OCHOBHBIX BapUaHTOB CYIIMIbHBIX 5 VYcerHbiit
mporeccoB Ha auarpamme |- x. orpoc
MarepuanabHblii 0aaHC KOHBEKTUBHOM CYIIKH.

3 KonsektnBhas cymka. KoHcTpyknnn 4 VYcrHbIi
KOHBEKTHBHBIX CYIINJIOK. OIpocC

2,3 Pemrenne 2 KOHTPOIBHBIX padoOT. 8 Hposepia
pabot
2,3 BrImosHeHNE KypcOBOTO TTPOEKTA. 50 3aimpura
MIPOEKTa

9




5 [lepevyenb y4eOHO-METOAMYECKOr0 OOecHeYeHUs IJIs1 CAMOCTOAITEIbHOH PadoThl
o0yyarommxcsi 0 JMCHUIJIMHE

MeTtoaudeckue yka3zaHus i1 OOYJArOIIUXCs [0 OPTaHU3alluKd CaMOCTOSATEIBHON PaboThI
0 JUCIHMIUIMHE, BKIIOYAs TEpEYeHb TEM CaMOCTOSATEIBHOW paboThl, (OPMBI TEKYIIEro
KOHTPOJISI 110 JWCHUIUIMHE U TPeOOBaHUS K WX BBIMOJHEHUIO Pa3MENICHbI B 3JIEKTPOHHON
nHpopmanmonHo-o6pazoBatenbHOM cpene CIIOI TU(TY) Ha caiite:
http://media.technolog.edu.ru

6 DoHJ OLIEHOYHBIX CpeaACTB 1Jisl IPOBEACHUS l'[pOMC)KyTO‘lHOﬁ aTTeCTallumn

[IpomexyTouHas arTecTanus 1Mo JUCHHUILUIMHE MPOBOAUTCS B popMme 3aueTa Ha 4 Kypce B
3UMHEH ceccuu U B popMe SK3aMeHa U 3alUThl KypCOBOTO IPOEKTa Ha 4 Kypce B JIETHEH CeCCHH.

K mpomMexyTo4HO# arTecTanuu JOMYCKAIOTCS CTYIEHTHI, BBIOJHHUBIINE BCE (OPMBI
TEKYILEro KOHTPOJIA.

3aueT MpenycMaTpuMBalOT BLIOOPOYHYIO TMPOBEPKY OCBOCHHUS MPETyCMOTPEHHBIX
AJIEMEHTOB KOMIIETEHIIMH M KOMIUIEKTYIOTCS BOIpOCaMHU (3alaHUsIMU) CIEIYIOIIEro BHUAA:
BONPOC (I MPOBEPKU 3HAHUN U YMEHUH).

IIpu cpnade 3ayera, CTYIOEHT IOJIydaeT JBa BOIpPOCAa M3 IEPEYHsI BOIPOCOB, BpEMs
MOJATOTOBKU CTYJEHTa K YCTHOMY OTBeTY - A0 30 MuH.

[Ipumep BapraHTa BOIPOCOB Ha 3ayeTe:

BapuanTt Ne 1
1. Tlorepu naBneHus Ha TPEHUE U MECTHBIE COIIPOTUBIICHHUS.

2. YCTpoCTBO BHIMAPHBIX aNIapaToB.

DK3aMeH NpeaycMaTpUBAlOT MPOBEPKY OCBOEHHUS IPETyCMOTPEHHBIX 3JIEMEHTOB
KOMIIETEHIIMH ¥ KOMIUIEKTYIOTCSI BOIPOCAaMH (3alaHUsIMM) JIBYX BHJIOB: TEOPETUYECKHI BOIIPOC
(17151 MPOBEPKM 3HAHUI) M KOMIUIEKCHAs 3a/1a4a (U1l MPOBEPKH YMEHHUM U HaBBIKOB).

IIpu cpaue »K3aMeHa, CTYIEHT IOJIydaeT OWIIET, COCTOALIMM W3 ABYX BOIPOCOB W3

IIEpPEYHsl BONPOCOB M 3a/ayM, BpeMs IOATOTOBKH CTYyJEHTa K YCTHOMY OTBeTy - 10 30 MuH,
BpeMs perieHus 3a1a4uu 10 50 MuH.

10
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[Tpumep BapraHTa 5K3aMEHAITMOHHOTO OHIIeTa:

denepanbHOE TOCYIAPCTBEHHOE OI0/KETHOE YUPEIKIECHNE BBICIIETO 00pa30BaHMS
«Cankt-IlerepOyprckuii rocy1apCTBEHHBIN TEXHOIOTUYECKUIA HHCTUTYT (TEXHUYESCKHHA
YHUBEPCHUTET)»

15.03.02 TexHo0TMUECKHE MALIMHBI 1 000pYI0BaHHE
DaxyJbTeT MEXaHUYECKUI

Kadenpa npoueccos u anmnapaTon

Kypc 4

Cemectp 8

I[I/ICHI/IHJ'II/IHa «Hpoueccm " a1rnapaTbl XHUMHYCSCKOHN TEXHOJIOTHI

Dk3aMeHalMOHHbIN Omiter Ne 1

1. YpaBHeHust MaccoOTAa4u M Macconepeaayu.
Casa3b K03 PUIHEHTOB MAaCCOOTAAYH U Maccolepeaayu.

2. Pacyer Tapejb4aThIX KOJOHH. OnipeiesieHne BbICOTHI U JHAMETPaA.
3. 3agaua

3aBenytouiuii kadeapoii,
I-p TEXH. HayK, mpodeccop O.M. ®nucrox

(moamnuce, nata)

Ilpumep sapuanma 3a0auu

B tpyOHOM mpocTpaHCTBE KOXKYXOTPYOUaTOro TEmI000MEHHUKA OXJIaKIAETCsl )KUIKOCTh
0T TeMnepaTypsl tix 10 tix. Pacxon xunkoctu Gi. B MextpyOHOE MPOCTPAaHCTBO MPOTUBOTOKOM
MOCTYIaeT BOJAa CPEAHEro KayecTBa, KOTopas HarpeBaeTcsi OT tw 10 tw. Kodddunment
TEIUIOOTAA4YH K BOZIE paBeH o2. CpeqHss TeMnepaTypa CTeHKH TPYO CO CTOPOHBI XKHUJIKOCTH terl.

Onpenenuth HEOOXOIUMYIO IJIOLIAAb MMOBEPXHOCTHU TEIUIONEPENaud TEIIO0OMEHHOTO
amnmapara M pacxoj OXJaXJarolled BOJbI, €ClIM 4YMUCIOo TpyO B ammapare n, a ux auametp d.
[ToTepsiMu TEIIIOTHI B OKPY’KAIOIYIO CPEy IpeHeOpeyb.

@DOHJ OLIEHOYHBIX CPEJCTB MO AUCIHUILIMHE TpeacTasiieH B [Ipunoxxenun Ne 1
PesynpraTtel OCBOEHWS JUCHUIUIMHBI CUMTAKOTCS JOCTUTHYTBIMHM, €CIM I BCEX
AJIEMEHTOB KOMIIETEHIIMH JOCTUTHYT IOPOrOBbIN YPOBEHb OCBOEHHS KOMIIETEHIIMH HA JaHHOM
JTane:
a) Ui 3a4€Ta — OLEHKA «3a4ET»
b) st 5K3aMeHa — OlEHKa «YIOBICTBOPUTEIHHO.
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7 IlepevyeHb yueOHBIX U3/1aHUI, HEOOXOAUMBIX JJI51 OCBOCHHS IMCHUILIUHbBI

a) meyaTHble U3AHNS

1. ®ponos, B.®. Jlekuuu no kypcey «lIpoueccsl u annapaTsl XUMHUYECKON TEXHOIOTHM:
yaeOHoe nocodue it By30B / B.®. ®ponoB. — 2-e uz ., ucrp. — Cankr-IlerepOypr: Xumuzaar,
2008. — 608 c. — ISBN 978-5-93808-158-1.

2. Pomankos, I1. I'. Merozsl pacuera mpoleccoB U anmnaparoB XUMUYECKON TEXHOJIOTHUU
(mpumepsl 1 3amaun): yuyebHoe mocobue s By3oB / II. I'. Pomankos, B. @. ®pomnos, O. M.
®muctok. — Cankr-IlerepOypr: Xumuzaar, 2010. — 544 ¢. — ISBN 978-5-93808-182-6.

3. [Iporieccbl u ammapaThl XUMHUYECKOW TexHOJOruu. JlabopaTopHBIH MPaKTHKYM:
yuebHoe mocodbue / O. M. ®@muciok, B. @. ®ponos, O. B. Myparos [u ap.] ; MunobpHayku
Poccuu, Cankr-IlerepOyprckuit rocyapCTBEHHBIM TEXHOJIOTUYECKUM MHCTUTYT (TEXHUYECKUU
yauBepcureT), Kadeapa npoueccos u anmnapatos. — Cankr-IletepOypr: [6. u.], 2010. - 142 c.

4. OcHOBHBIE TMIpolleCCHl M anmaparbl XUMHUYeckoW TexHosoruu: Ilocobue 1o
MPOEKTUPOBAHUIO: YUueOHOe mocoOue JIsl XUMUKO-TeXHoJIornyeckux crell. By3oB /I.C. bopucos
[u np.]; mon pen. FO.M. JdertHepckoro. — Crep. usn., [[lepeneu. ¢ uzn. 1991 r.]. — Mocksa:
Anbsiae, 2015. — 496 ¢. — ISBN 978-5-903034-87-1.

0) 2JIeKTPOHHbIE U3AHUS

1. O6opynoBanue 1jsi TPAHCIIOPTHPOBKH KUAKOCTEH M ra3oB: yuebHoe nocodbue / E. U.
bopucoga, O. I1. bannbix, O. H. Kpykosckuit, O. B. I'nneBckas ; Muno6puayku Poccun, CaHkT-
[TerepOyprckuii rocy1IapCTBEHHBIH TEXHOJIOTHYECKUNH MHCTUTYT (TEXHUYECKUU YHUBEPCHUTET),
Kadenpa mporieccoB u amnaparoB. — Cankt-Ilerepoypr: [6. u.], 2017. — 27 c. // CII6I'TU:
anekTpoHHas oubnmoreka - URL: https://technolog.bibliotech.ru (nara o6pamenus: 13.10.2020).
- Pexxum noctyna: isist 3aperucTpup. mojib30BaTesei.

2. bannbix, O. II. Pacyer TemioOOMEHHBIX amIapaToB: METOAMYECKHE YKa3aHUS K
KypcoBomy npoektupoBanuto / O. I1. bannsix, E. U. bopucosa, O. B. MyparoB ; MunoOpHayku
Poccun, Cankr-IleTepOyprckuii TOCyJapCTBEHHBIH TEXHOJIOTHYECKUH WHCTUTYT (TEXHUYECKUN
yuuBepcuret), Kadeapa nporeccos u anmnapatoB. — Cankt-IlerepOypr: [6. u.], 2014. — 56 c. //
CII6I'TU: snexktponnas 6ubamoreka - URL: https://technolog.bibliotech.ru (mata oGpamienus:
13.10.2020). - Peskum focTyma: st 3aperucTpup. MoJIb30BaTeiei.

8 [lepeueHb 3JEKTPOHHBIX 00pa30BaTeJbHBIX PeCypcoB, HeOOXOAUMBIX IS
OCBOCHMS IMCIUIIHHBI

WuTepHer-pecypcbl:  NMPOBOAUTH IMOUCK B  Pa3IMYHBIX CHCTEMax, TaKMX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, www.yah00.ru u UCHONB30BaTh MaTepUabl
CaliToB, pEKOMEHIOBaHHBIX MPEINO0/IaBaTEIEM Ha JIEKIIMOHHBIX 3aHATHUSX.

C KOMIIBIOTEPOB MHCTUTYTA OTKPBIT JOCTYI K:

eLIBRARY.RU : nayunas snexktpoHHas 6ubauorexa : cailt. — Mocksa, 2000 — . — URL:
https://elibrary.ru (mata oOpamenus: 05.12.2018). — Pexxum pmoctyma: miist 3aperHMCTpHp.
IIOJIB30BAaTENEH.

JIaHb : 37€KTpOHHO - OMOIMOTeuHas cucreMma : caiit. — Cankr-IlerepOypr, 2016 —. —

URL: https: // e.lanbook.com (nara obparuenus: 19.02.2018).
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https://elibrary.ru/

9 MeToauueckue YKazaHus AJ1s Oﬁy'—lalOHll/IXCﬂ M0 OCBOCHHUIO TUCHHUIIJIMHBI

Bcee Buasl 3ansaTuil no gucuuiuinie «lIpomeccel n anmapaTsl XUMUYECKON TEXHOJIOTUND)
IPOBOJATCS B COOTBETCTBUU ¢ TpeboBaHusaMHU cienyromux CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Bugsl yuebnbix 3anstuid. Jlekums. OO6mme
TpeOOBaHUS;

CTO CIIoI'TH 018-2014. KC VYK/B. Bunbel yueOHbix 3ansatuil. CeMuHapbsl U
npakTuyeckue 3aHaTus. O0ue TpedoBaHUs K OpraHu3aluy U IPOBEICHHUIO.

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbix 3ansTHii. JIJabopaTopHbie 3aHATHS.
OO6uue TpeGoBaHuUs K OpraHU3aluy U IPOBEICHHUIO.

CTII CIIGI'TH 048-2009. KC VYKJIB. Bunbel yuebHbIX 3aHsATui. CamocTosITENbHas
IlaHupyemas pabora ctyaeHToB. O0mmue TpeOoBaHus K OpraHU3aluy U IPOBEIECHUIO.

[TnanupoBaHue BpeMeHHU, HEOOXOJMMOTO Ha W3yYeHHE ITAHHOM MUCIMIUIMHBI, JIydlle
BCEr0 OCYILECTBIISATh Ha BECh CEMECTp, MpeAycMaTpHBasl MPU TOM PETYJSIPHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuasa.

OCHOBHBIMHU YCJIOBUSIMHM MPABHIIBHOM OpraHM3aluu y4eOHOro mpouecca i CTYACHTOB
ABJIAETCS:

IUTAHOBOCTh B OpraHU3aluu yueOHOH paboThl;

CEpbE3HOE OTHOIIECHNE K U3YUYEHUIO MaTepHala;

IIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHsATUSA CTYAEHT JOJIKEH PUXOJUTh, UMES 3HAHUS 110 YK€ U3YUYEHHOMY MaTepHaiy.

10 Mepeyennb HHGOPMANMOHHBIX TEXHOJIOTHii, HCIOJIb3YeMbIX MPHU OCYIIECTBICHUH
00pa30BaTeJILHOIO MPoIecca Mo AHUCIIUIIHHE

10.1 UudopmaniuoHHbIE TEXHOJIOTUH

B yuebHoM mpomecce MO [AaHHOM JUCHMILIMHE MPEIyCMOTPEHO HCIONb30BAHHE
UH(POPMALMOHHBIX TEXHOJIOTUH:

YTEHHE JIEKIUI C UCIIOJIb30BAHUEM CIIalI-TIPEe3CHTALIU;

B3auMo/eiicTBue ¢ oOydaromumucs nocpeacrsom SMOC.

10.2 TIporpammHoOe o0ecnieyeHue
— Microsoft Office 2013 sp1 (Microsoft Word, Microsoft Excel);
— Mathcad 14;
— Autodesk AutoCAD 2022.

10.3 ba3bl JaHHBIX U HH()OPMAIHOHHbIE CIIPABOYHBbIE CHCTEMbI
1. http://gost-load.ru- 6aza 'OCTos.
2. http://elibrary.ru — Poccuiickast TOMCKOBasi CCTEMa HAyYHBIX MTyOTHKAIIHH.

11 MarepuanbHo-TeXHHYeCKOe o0ecnedyeHHe OCBOECHHMS] IMCHUILIMHBI B Xoje
peanu3anuu o0pa3oBaTeJbLHOH IPOrPaMMBbI
Jlns npoBenieHus 1a00paTOPHBIX 3aHATUHN HCIONb3YETCS KOMIIBIOTEPHBIN Kilacc,
000pyIOBaHHBIN NIEPCOHANBHBIMUA KOMIIbIOTEPaMHU, 00bEJUHEHHBIMU B ceTh U 14 mabopaTopHbIX
YCTaHOBOK.

13


http://gost-load.ru/
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12 Oco0eHHOCTH OCBOCHHSI [JUCHUILIMHLI HHBAJIHAAMH M JHOAMH C
OrpPaHUYeHHBIMHM BO3MOKHOCTSIMH 310POBbS

Jns MHBaNMAOB W JIMIl C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU Yy4€OHBIE IMPOIIECC
ocyliecTBisieTcss B cooTBercTBUM ¢ [lojoxkeHuem 00 opraHuzanuu yd4eOHOro mpoiiecca Ajis
0o0y4YeHHsT MHBAJIUIOB U JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTAMHU 3710poBbsi CIIGI TU(TY),
YTBEPKICHHBIM pekTopom 28.08.2014 r.
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ITpunoxenue No 1
K paboueii mporpamMme TUCIIUTITHHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTauuu

o JTMCUHMILJIMHE «l'[poueccm U anmnaparTsbl XMMHMYECKOH TEXHOJOTHN)

1 Ilepeyenb KOMNeETEeHIMIT ¥ 3TANIOB UX GOPMHUPOBAHUA

Wnpexc Oran
ConeprxaHne

KOMIIETEHIINT hopmMupoBaHUS

OIIK-1 Cnoco0eH NpuMeHATh eCTeCTBEHHOHAYYHbIE 1 MIPOMEXYTOUYHBIN
001IeHHKEHEPHbIE 3HAHMS, METOAbI MATEMATHYECKOI'0
aHaJIM3a U MOJeJTUPOBAHMA B ITPOHECCHOHATEHON
JEATETbHOCTH

OIIK-7 Cnoco0eH NpMMeHATh COBPEMEHHBIE IKOJIOTHYHbIE 1 IIPOMEKYTOYHBIN

0e3omacHbie MeTO/IbI PAIIHOHAJIBLHOI0 HCIOJIb30BAHUS
ChIPbEBBIX 1 JHEPreTHYECKUX PeCypCcoB B
MaITuHOCTPOEHUHU.
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2 Iloka3aTe/iM 1 KPUTEPHUH OLIEHUBAHMS KOMIIETEHIIMIA HA PA3JIMYHBIX 3Tanax uX (POPpMHPOBAHUS, IIIKAIA OLlEHUBAHUSA
2.1 Toka3aTe/in U KPpUTEPUHU OLleHUBAHUS KOMIIETEHIIUI MPH MPOBeIeHNH 3a4éTa HA 4 Kypce B 3UMHell ceccun

Kon 1 HammeHoBaHME HHIAUKATOPA [TokazaTenmn Kpurepnit YPOBHU COOPMHPOBAHHOCTHU
JOCTHXKCHHUA KOMIICTCHIIN C(l)OpMI/IpOBaHHOCTI/I OLICHHUBAaHUA (OHI/ICElHI/Ie BBIPA)KCHHOCTH I[CCKpI/IHTOpOB)
(eckpunTOpHI) «Gater»
(TTOpOTOBHIii)

OIIK-1.6 3Haer OrtBeThl Ha Nwmeer npencraBieHne 00 OCHOBHBIX 3aKOHAX
CnocoOHOCTh aHATM3UPOBATh U TEOPETUUECKHUE OCHOBBI Borpocsr Ne 1, 2, TUAPABIIMKY, TeIUIONepenadyu. MoskeT BEIOpaTh
pacCUUTBIBATG OCHOBHBIC IIPOLICCCHI TUJPOMEXaHUYECKHX, 4'7’"11’ 12 x yYpaBHEHUS JUIs pellieHus TpeOyeMbIX HHKEHEPHBIX 3a/1ad.
XUMHYECKOH TEXHOIOTHH H BEIOUPATh | rerrno00MeHHbIX, 3a9eTy.
UX amnmnaparypHoe oopmiieHueE. MACCOO6MEHEEIX

MPOLECCOB XUMUYECKOM

texHosioruu (3H-1).

3Haer OrtBeThl Ha Nmeer npeacraBieHue 0 TUIIOBBIX KOHCTPYKLIHUSIX

Bonpochkl Ne 21, 25

arnrmaparypHoe anmnapaToB /IS MPOBEACHUSI TEIJI00OMEHHBIX MTPOLIECCOB.
0(OopMIIEHHE OCHOBHBIX K 324€Ty.
TEXHOJIOTUYECKUX
nporeccoB (3H-2).
Ymeer OrtseTsl HA HNmeer npencraBieHne 0 XapakTepUCTUKAX TUITOBBIX
OIIPEENIATH OCHOBHBIE Borpockl Ne 3, TEXHOJIOTHYECKHUX IIPOLECCOB: THAPOMEXAaHUYECKUX,
XapaKTEPUCTUKHU 8-10, 13:17’ 22, TEIUIOOOMEHHBIX.

23 x 3auéry.
TEXHOJIOTMYECKOIO
nporecca (Y-1).
Baageer OrBeTsl Ha HNwmeer npencrasieHue 0 METOAAX pacyéra
HaBBIKAMH pacyeTra BOTPOCH Ne TEII000MEHHUKOB U BBIITAPHBIX aIIapaToB.
OCHOBHBIX aIllapaToB 18'%0’ 24 x

3auéTy.

XUMHUYECKON TEXHOIOTUH
(H-1).
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Kon u HaumeHOBaHNE HHAUKATOpa ITokaszarenu Kpurepnit YPOBHU COOPMHNPOBAHHOCTHU
JOCTIKEHHSI KOMITCTCHIIH copmupoBaHHOCTH OLICHUBAHHSI (omucaHKe BBIPQXKEHHOCTH JIECKPHUIITOPOB)
(meckpunTOpHI) «3aueT»
(TTIOpOTOBBIii)
OIIK-7.3 3naer OtBeTHI HA Hmeet npeacTaBiieHUE 0 METOIaX pacu€ra ChIpbEBBIX U

CriocoOHOCTh TPUMEHSITh METOIbI
PAILMOHAIIBHOTO UCIIOJIb30BaHUS
CBIPBEBBIX U DHEPTETUUECKHUX
pecypcoB IIpu IIPOBEACHUU
MPOLECCOB XUMUYECKON TEXHOJIOTHH.

METO/IbI PAaCU€Ta ChIPbEBBIX
Y DHEPreTUYECKUX
pECypCoOB HEOOXOAMMBIX
JUTSl IPOBEJICHUS
MPOLECCOB XUMUYECKOM
texHojoruu (3H-3);

Bonpockl Ne 1, 4,
6, 8 x 3auéry.

SHEPreTUUECKUX PECYPCOB.

Ymeer

pa3pabaThiBaTh

3 PeKTUBHBIE
TEXHOJIOTUYECKHE CXEMBbI

IIPOBEJICHUS MPOLIECCOB
(V-2);

OTBeTHI Ha
Bompockl Ne 2, 3, 7
K 3a4€Ty.

Hwmeer IpeaACTaBICHUC O TUIIOBLIX TCXHOJIOTHYCCKUX
CXEMaxX OCHOBHBIX IMPOICCCOB XUMHUUYCCKHX ITPOU3BOJACTB.

Baaneer

HaBbIKaMHU aHaJIN3a
BJIMSHUS TEXHOJIOTHIECKUX
apamMeTpOB MIPOBEICHHUS
IPOIIECCOB Ha
UCITOJIb30BAHHUE
sHepropecypcon (H-2).

OTBeTHI HA
Bompocsl Ne 5 k
3a4€TYy.

Nwmeer MMpEACTABJICHUC O TCXHOJIOTMYCCKUX ITapaMETpax
TIPOIIECCOB, BIIMSIFOIINX HA MCIIOJIb30BaHHE
9HEPropecypcoB
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2.2 Tloka3aTe/ld M KpUTEPUH OLEHMBAHUS KOMIIETEHIUI NPH NMPoBeJeHNN IK3aMeHa Ha 4 Kypce B JieTHell ceccuu

Kon u naumenoBanue [Noka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHMPOBAHHOCTHU
WHINKATOPA JTOCTIDKCHHUS (meckpumITOpPHI) OTICHUBAHUS (ommrcaHwe BRIPAXKEHHOCTH IECKPHUIITOPOB)
KOMICTCHIINH «YIOBIETBOPUTEIHLHO» «XOPOLIO» «OTJINYHO
(TTOpOroBHIiA) (cpennuii) (BBICOKHIA)
OIIK-1.6 3Haer OTtBeTH HA Nwmeer npeacraBienue | 3HaeT OCHOBHBIC 3HaeT BBIBOJ OCHOBHBIX
Cnoco6HOCTB TEOPETUYECKUE OCHOBBI Borpockl Ne 1, | 55 ocHOBHBIX 3aKOHAX YpaBHEHUS YpaBHEHHUU
aHAJIM3UPOBAThH U TUAPOMEXaHUYECKUX, 2,4,6,11,16, Maccomnepeaayu. MaCCOIEpEIayuH. Macconepeaadn. Moxer
PaccUYUTBIBATL OCHOBHBIC | TEMIOOOMEHHBIX, 19,20 x MosxeT BbIOpaTh Jlaét nosicnenue ux copMynHupoBaTh
o JK3aMEHY,
MPOLIECCHl XUMUYECKOM MacCcOOOMEHHBIX MTPOLIECCOB samTa YPaBHEHHUS LTS HA3HAYCHHMIO, MOXKET | JOMYIICHHS W YCIOBHS
TEXHOJIOTHH U BBIOMPATh | XMUMHYECKOH TEXHOJIOTHHU KypCOBOTO pelieHus TpedyeMbIX W3 3amucaTh U UX IPUMEHUMOCTH.
UX armaparypHoe (3H-1). NpOEKTA. WH)KEHEPHBIX 3a/1a4. 00BSACHUTH
odopmIIeHHE. .
buznyecKuil CMBICI.
3Haer OtBeThI HA Wmeer npeacrasnenue | Pazbupaercs B 3HaeT 0COOEHHOCTH
amnmaparypHoe oopmieHue Borpockl Ne 12, | o TunosbIx MPUHIUIIAX IEUCTBUS | KOHCTPYKIMH anmnapaTroB
OCHOBHBIX T€XHOJIOTMYECKHUX 14,17k KOHCTPYKIIMAX M KOHCTPYKIHAX AT peain3annun
npoueccos (3H-2). JK3aMeHYy, anmnapaTos s OCHOBHBIX aIapaToB | MAcCOOOMEHHBIX
3auura TIPOBEICHHUS JUIS TIPOBEJICHHS nporeccos. CriocobeH
E;Fo) Zi)(};z.ro MacCOOOMEHHBIX MacCOOOMEHHBIX chopMynupoBaTh
MPOLECCOB. MPOLECCOB. TpeOOBaHUS K
KOHCTPYKIIMH aIllapaToB.
Ymeer OrBeTsl Ha Wmeet npeacrapnenue | Moxer omnpeaenuTsh | CriocoOeH BBIOUPATS,
OIpeAEIATh OCHOBHBIE Borpockl Ne 3, | o xapakTepHCTUKAX OCHOBHBIE 000CHOBBIBATh METOIBI
XapaKTEPUCTHKH g’llf’a ifa h}:};y TUTIOBBIX XapaKTEPUCTUKU pacuéra XapakTepUuCTUK
TEXHOJOTHYECKOTO Npotecca | o o > | MaCCOOOMEHHBIX MaccOOOMEHHBIX MaccOOOMEHHBIX
(¥-1). KypPCOBOTO MIPOLECCOB. MPOLIECCOB. MPOLIECCOB.
IIPOEKTA.
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Kon u naumenoBanue INoka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHMPOBAHHOCTHU
WHIUKATOPA TOCTIDKCHHUS (meckpumITOpHI) OTICHUBAHUS (ommrcaHme BRIPAXKEHHOCTH IECKPHUIITOPOB)
KOMICTCHIINH «YIOBIETBOPUTEIHLHO» «XOPOLIO» «OTJINYHOY
(TIopoTOBEIii) (cpemumii) (BBICOKHIA)
Baaneer OrseTsl HA Nwmeer npeacrasienue | Bemonnser pacuerst | CriocoOeH aHaIM3UpOBaTh
HaBBIKaMH pacyeTa OCHOBHbIX | BOTIPOCHI 0 MeTozax pacuéra OCHOBHBIX Pa3MepOB | U BEIOMPATh METOIbI
anmapaToB XMMHYECKOH Ne 7-10 k arnmapaToB MacCOOOMEHHBIX pacuéra anmnaparos,
Texuosnorun (H-1). 2:;?;?3” XMMHYECKON aImaparos 110 YUYUTBIBAs OCOOEHHOCTH
TEXHOJIOTHH. COOTBETCTBYIOIIUM WX KOHCTPYKIUHU U
Eﬁ; Z?(};Z'ro METOAUKAM. YCIJIOBHS IIPOBEJICHUS
rpouecca.
OIIK-7.3 3naer OTBeTHI Ha Nwmeer npeacraBinenue | MoxeT BbIIOJIHATD CrniocoGeH BbIOUpATH,

CriocoOHOCTh IPUMEHSITD
METO/IbI pallMOHATIBLHOIO
MCIIOJIb30BAHUS CHIPHEBBIX
Y DHEPreTUYECKUX
pecypcoB npu
MPOBEICHUH MPOLECCOB
XUMHYSCKON TEXHOJIOTHH.

METOJIbI pPacy€Ta ChIPbEBLIX U
JHEPIreTUYECKUX PECYpCOB

Borpockl Ne 1,
2,8k

0 MeTOoJax pacyéra
CBIPbEBBIX U

pacu€rsl 3aTpar
CBIPBEBBIX U

000CHOBBIBATH METO/IbI
pacuéra ChIPbEBBIX U

HEOOXOIUMBIX ISl 9K3aMEHYy, SHEPreTHYECKUX SHEPreTHYECKUX SHEPreTHYECKUX
[IPOBEICHUS IIPOLIECCOB f;/];j:c?;oro pecypcos. pecypcoB Ha pPECypCOB Ha MPOBEACHHUE
XUMHYECKOH TEXHOJIOTUN HpoeKTa. POBE/ICHUE MacCOOOMEHHBIX
(3H-3); MacCOOOMEHHBIX MIPOIIECCOB.
IPOIIECCOB.
Ymeer OTBeTHI Ha Wmeet npeacrapnenue | M3o0paxkaer u naet Crocoben
pa3pabateiBaTh 3pPexTuBHBIE | BOHNPOCHI O THUIIOBBIX CPaBHUTEILHYIO MOIU(PUIIMPOBATH
TEXHOJOTHUYECKHE CXEMBI Ne 57 x TEXHOJOTHYECKHX XapaKTEPUCTHKY TEXHOJOTHYECKHE CXEMBI
npoBeeHus mpoueccos (Y-2); ;’;;?;‘I"TZHY’ cxemax TEXHOJIOTHYECKUX MacCOOOMEHHBIX
MacCOOOMEHHBIX cXeM TIPOIIECCOB TSI
gg‘;i;m MIPOIIECCOB. MacCOOOMEHHBIX parroHaILHOTO
MIPOIIECCOB. HCIIOJIb30BaHUS
CBIPHEBBIX U
SHEPreTUUCCKUX
PECYpCOB.
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Kon u naumenoBanue INoka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHMPOBAHHOCTHU
WHIUKATOPA TOCTIDKCHHUS (meckpumITOpHI) OTICHUBAHUS (ommrcaHme BRIPAXKEHHOCTH IECKPHUIITOPOB)
KOMICTCHIINH «YIOBIETBOPUTEIHLHO» «XOPOLIO» «OTJINYHOY
(TTOpOroBBbIiA) (cpennuit) (BBICOKHIA)
Baaneer OrtBeThl Ha Nwmeer npeacrasnenue | Beinmonnser ananus CrniocobeH omnpenensith
HaBBIKAMU aHAJIN3a BIUAHUSA Bonpocsl Ne 3, | o TexHONMOrMYECKHX BIIUSIHUS OITUMAJILHEIE
TEXHOJOTHYECKHX 4 KoK3aMeHy, | apamerpax TEXHOJOTHYECKHX TEXHOJOTHYECKHE
rmapaMeTpoB MPOBEICHUS f;gfgsom MPOLIECCOB, BIUAIOIINX | MAPAMETPOB rmapamMeTpsl MPOBEJCHUS
MIPOIIECCOB HA UCIOJIb30BAHUE npoeKTa. Ha UCTIOJb30BaHUE MPOBEAECHUS MPOLIECCOB ISt
srepropecypcos (H-2). SHEPropecypcoB MPOIIECCOB Ha pAIMOHAIBHOTO
HCITOJIb30BAHUE HCITOJIb30BAHUE
YHEPropecypcoB YHEPropecypcoB
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[Ixana ouenuBanwus coorBerctByer CTO CIIOI TU(TY).
[To mucrUIUIMHE TPOMEXKYTOUHAS aTTECTAIUs TPOBOJAUTCS B (hopme:
— 3a4era, pe3yibTaT OICHUBAHUS — «3a4TCHO», «HE 3a4TeHO»; s momydeHus 3adéra

JOJIKEH OBITh JOCTUTHYT «IIOPOTOBBII» ypOBEHb CPOPMUPOBAHHOCTH KOMIIETEHITHIH;

— OK3aMC€Ha, IIKajia OICHUBaHUA — OapHas.

3 TunoBbie KOHTPOJIbHBbIE 321aHUsI /ISl IPOBeIeHUs IPOMEKYTOUYHOMH aTTecTAluN
3.1 TunoBbie KOHTPOJIbHBbIE 3aJaHUsl IS NPOBeJAEHUS MPOMEKYTOYHOH aTTecTAllUM B
(dopme 3auéTa Ha 4 Kypce B 3UMHeH cecCHU

a)

=

~ow

13.
14.

15.
16.

17.
18.

19.

20.
21.

22.
23.

24.
25.

Bonipocsl U1 OLleHKU 3HAHUI, YMEHHH U HABBIKOB, CQOPMHUPOBAHHBIX Y CTYJAE€HTA
no komnerenuun OIK-1

VYpaBHEHME HEPa3PBIBHOCTH IIOTOKA. Y PaBHEHUSI pacxo/a.

Huddepennnanbable  ypaBHEHHUS  paBHOBecHs Oinepa. (OCHOBHOE  ypaBHEHHE
TUAPOCTATUKH.

Pexxumebl Teuenus xxuakoctei. Kputepuit PeiiHosnbca.

Huddepenunansapie ypaBHEHHUS ABMKEHUS Ditiepa.

JuddepennnanbHoe ypaBHEHHE ABW)KCHHUS HBIOTOHOBCKOHM JKHUIKOCTH (ypaBHEHUE
Hasne-Croxkca).

YpaBHeHue bepHymM Ui UICABHOM M peallbHOUW KUAKOCTU. Ero sHeprernueckuit
CMBICIL.

[Tpunoxxenus ypaBuenus: bepnysmu (tpyoka [Iuro-Ilpanntis, mepnas quadparma).
Teopust mogobust — ocHOBa (PHU3MUECKOr0 MOJIEIMPOBaHUs. TeopeMbl 10A00us.

Kputepuu ruapoaunamudeckoro nojgoodus. Ux guandeckuii cMbICII.

. 'mnpaBnudeckoe cOnMpoTUBICHNE TPEHHS B TPyOOnpoBoze. MecTHbIE COPOTHBIICHHS.
. Buzpl nepenoca TeroTsl. 3aK0H TEIIONPOBOAHOCTH Pypre.
. JuddepennmanbHoe ypaBHEHHE IepeHOca TEmIoThl B MoToke (YpaBHeHue Dypbe-

Kupxroga).

Kpurepuu ternoBoro nogo6us. MIx ¢puznueckuii cMbICII.

Tennoornaua 6e3 (pa30BbIX MpeBpalleHUi NP CBOOOJHOM U BBIHYKACHHOM JIBHKEHUHU
cpenpl. OOImuKN BUJ KpUTEPUAIBHBIX YPaBHEHUH.

Temmoornaya npyu KOHAEHCALMK NIapa U IPU KUIIEHUH XKUAKOCTU. Kpusuc kunenus
OcHoBHOe ypaBHeHue Temonepeaadu. Cea3p Mexay Kod(hduireHTaMu TeIIo0TAaud U
TEIUIONEPEIadH.

CpenHsist pa3HOCTb TEMIIEPATYp B TEIJIOOOMEHHOM arrapare.

Pacuer nmiomaau nmoBepXHOCTH TEIUIONEPEIaul KOKYXOTPYOHOTO TETJIOOOMEHHHKA ISt
HarpeBaHus )KUIKOCTH TPEIOIIUM [TapOM.

Pacuer noBepxHOCTH TeIUIONEpeady U pacxoda 0XJIaXk/1aroliel BOIbl B KOXKYXOTPYOHOM
XOJIOIUJIBHUKE NIl CUCTEMBI JK-K.

Pacuer Tenio0OMeHHBIX anapaToB METOAOM UTEPALIUH.

KoHCTpyKIIMM THMOBBIX TEMI00OMEHHBIX ammapaToB. CpaBHUTENbHAs XapaKTEPUCTHKA
TerI000MEHHBIX anmnapaTos.

IIpoMbIITIEHHBIE TETNIOHOCUTENH, UX TEIUIOTEXHUYECKUE XapaKTEPUCTUKH.

Temnepatypa kuneHuss pactBopa. OOmias u mose3Has pa3HOCTh TemIepaTyp Mpu
BbIMIAPUBAHUU.

Pacuer miomaayn moBepXHOCTH TEIUIONEPEaur BbIIAPHOTO anmapara.

KoHcTpyKIMK BBIMApHBIX annapaToB U X CPAaBHUTENbHAS XapaKTEPUCTHKA.
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b) Bompocsl 1Jisi OLIEHKH 3HAHMIA, yMEHHiT H HABBIKOB, CGOPMHPOBAHHBIX Yy CTY/IEHTa
no komnerenuun OIIK-7

H~own

No o

Onpenenenue pacxona YHEPrUM Ha TPAHCIIOPTUPOBKY KUAKOCTEH U ra30B 110
TpyOOIpoBOIaM.

BrimapuBanue ¢ TEpMOKOMIIPECCUEN BTOPUYHOTO 1apa.

Cxema 0JJTHOKOpIIyCHOM BaKyyM-BbIIIAPHOW YCTAaHOBKH.

Pacyer pacxopa rperomiero mapa B BbIIapHOM ammapare. OmnpexneneHue pacxona
OXJIAKJAIOLIEHN BOJbI B 0apOMETPUUYECKOM KOHJIEHCATOPE.

MHorokopitycHoe BblapuBaHue. Bei6op uncia Kopiycos.

MarepuanbHbIii ¥ TEIUIOBOM OaaHChl poIecca BhITApUBAHUS.

MHuoroxkopiycHoe BbilapuBaHue. CXeMbl MHOTOKOPITYCHBIX BBIIIAPHBIX YCTAHOBOK U
UX CPaBHUTEJIbHBIE XapaKTEPUCTUKU.

MHoOTOKOpITYyCHOE BhITIapuBaHKe. MaTepuaibHbIN U TETJIOBOM OallaHCHI.

3.2 TunoBble KOHTPOJIbHbIE 3aJaHUsl IS NPOBeJAeHUS NMPOMEKYTOYHOH aTTecTalluu B
(opMme Fk3amena Ha 4 Kypce B JIeTHeil ceccuu

a) Bompochl 1Jisl OLIEHKU 3HAHMIA, YMEHHIT M1 HABBIKOB, CGOPMUPOBAHHBIX Y CTY/JAeHTA
mo komnerennuu OIIK-1

18.
19.
20.
21.

OO6m1ast xapakTepUCTHKa MaCCOOOMEHHBIX TpoiieccoB. CriocoObl BRIpaXKEHUSI COCTaBa
¢a3. dazoBoe paBHOBECHE.

JIBIOKyIasi cuiia M HarpaBJIeHHE MaCCOOOMEHHOTO MPOoILecca.

MarepuanbHblii Oananc. YpaBHeHue padouelt TMHMM MacCOOOMEHHOTO MpoLecca.
MexaHu3mbl iepeHoca Bemectsa. JudepeHnnanbaoe ypaBHeHHE KOHBEKTHBHO-

11 Gy3nOHHOTO IEPEHOCA MACCHI.

[Tonobue MmaccoobmeHHbIX (MU Gy3noHHBIX) mporeccoB. Kputepun nomodus.
OOwMii BUJ] KpUTEPUAIBHOTO YpaBHEHUs AJIs pacueTa Ko UIIMEHTOB MacCOOTJauu.
VYpaBHeHust MmaccooTauu U Maccorepenadr. CBsi3b K03((HULIHEHTOB MacCOOTIaYH U
Maccolepenayu

MeTtob! onpeesienns o0LIero Yncia eJuHHIL] epeHoca.

Pacuer HacagO4YHBIX KOJIOHH IIPH JIMHEHHON PAaBHOBECHOW 3aBUCHMOCTH.

Pacyer HacagO4YHBIX KOJIOHH IIPH KPUBOJIMHEWHON PaBHOBECHOW 3aBUCUMOCTH.

. PacueTt TapenpuaThix KooHH. OnpeenieHre BEICOTH i THaMEeTpa.

. Koaddunment oboraimieHus Tapeiku.

. Beibop nacaaku. ['mapoanHamudeckne pexkuMbl pabOThI HACAIOUYHBIX KOJIOHH.

. MarepuanbHbIiif 0anaHc abcopbepa. YpaBHeHue pabodeit JIMHUH.

. AnnmaparypHoe odopmieHue npouecca abcopOuuu. CpaBHUTENbHAS XapaKTEPUCTUKA

abcopOepoB.

. MarepuanbHblil 0alaHC peKTU(HHUKAIIMOHHON KOJOHHBI HEMPEPHIBHOTO IEHCTBHSL.

VYpaBHeHUs pabounX JIMHUM.

. CneruanbHbIC BUIBI PEKTU(UKAINH.
. KoncTpykinu Tapenok pekTuhrukannoHHONW KOJIOHHBI U UX CPaBHUTENbHAS

XapaKTEPUCTHKA.

OcHOBHBIE TapaMeTpPhI BIAKHOTO BO3/1yXa U UX ONpeseeHne o auarpamme I-X.
N300paxkeHre OCHOBHBIX BapHAaHTOB CYLIMIIBHBIX IIPOLIECCOB HA quarpamme |- x.
KonrakTtHas, paauanoHHasi, BBICOKOYaCTOTHAs U CYOJIMMAallMOHHAs CYIIKA.
MarepuanbHblii 0anaHCc KOHBEKTUBHOM CYHIKHU. Y IeTbHBIN pacXo/1 CYIIMIBHOTO
arcHra.
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b) Bompochl 1Jisi OIEHKH 3HAHMIA, yMeHHii 1 HABBIKOB, CGOPMHPOBAHHBIX y CTY/J€HTa
no komnerenuun OIIK-7

1. Teopernueckn MHUHMMAIBHBIA pacxoJl >KUIAKOCTH HA OpOLICHHE a0COPOIMOHHOMN
KOJIOHHBI. DKOHOMHYECKH ONTHUMAaJIbHBIN pacxoa abcopOeHTa.

2. OmnpezneneHue pacxo0B IPEIOIIETO Mapa U OXJIAXKAAI0IeH BOIbI B

pPEeKTU(UKALIMOHHON KOJIOHHE.

Pextudukanus. Teopernyecku MUHUMAaJIbHOE U paboyee (hJIerMoBbIE YUCIIA.

Bnusiaue pacxoza (iaermpl Ha JBMOXKYILYIOCS CHITY TIpOLIecca, Ha TUaMETpP U BBICOTY

PEeKTH(PHUKALIMOHHON KOJIOHHBI, HAa PacX0/Ibl TPEIOLIETO Mapa M OXJIKIAIONIEH BOIBI.

Cxema peKTH(PUKAMOHHONW YCTAaHOBKH HEMPEPBHIBHOTO JICHCTBUSI.

CxeMbl yCTaHOBOK a3€0TPOIHON M 3KCTPAKTUBHOM peKTU(UKAIIH

Cxema HempepbIBHO JEHCTBYIOIIEH aOCOPOIIMOHHO-1eCOPOIIMOHHON YCTaHOBKH.

TennoBoii 6anaHC KOHBEKTUBHOM CYIIKH. Y IENbHBIA pacXo]l TEIIoTH. TermmoBoi
KII.

How

NGO

4 TeMbl KYpCOBBIX IPOEKTOB

4.1 TIpoekTHpOBaHKHE BaKyyM-BbIIAPHON YCTaHOBKHU.
4.2 TlpoekTupoBaHUE PEKTH(PUKAIIMOHHON YCTaHOBKH.

5 MeToauueckue MaTepuaJbl 1JIs oNpe/ieieHUsi MPoueayp OLeHNBAHUS 3HAHUI, YMEeHUH U
HABBIKOB, XapaKTePU3YIOIIUX ITANbl ()OPMUPOBAHUSI KOMIETEHIIHIA.

[IpomexyTouHas arTecTalysi MO TUCHUIUIMHE MPOBOAUTCS B COOTBETCTBHH C
tpeboBanusimu CTO CIIGI' TU(TY) 016-2015. KC YKIIB. Ilopsimok opraHu3aiuy 1 IpOBEIeHUS
3a4E€TOB U PK3aMEHOB.

BeImonHeHNE KypCOBOTO MPOEKTa MO JAUCIMIUIAHE IMPOBOJUTCS B COOTBETCTBHH C
tpeboBanusimu CTO CIIGI TU(TY) 044-2012. KC YK/B. Bunbr yueOusix 3anatuit. Kypcopoit
npoekT. KypcoBas pabora. O0mue TpedoBaHus.
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