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1. Uenb n 3agaum agucumnsivHbl

Llenbto ocBoeHNsA gucumnnmHbl « TEXHONMOrMYeCcKne NpoLecchl U NPOU3BOACTBa» SBMS-
eTca (opmMmpoBaHne KomneTeHumn obydvarowlerocs B obractu npodeccuoHanbHoOn aes-
TENbHOCTU U cdhepe NPodreCCNoHaNbHON AeATENbHOCTU:

40 Cke03Hble 8uldbl rnpogheccuoHarnbHouU desimesibHoCMuU 8 NMPOMbIWIEHHOCMU (8 cgbe-
pax: obecriedeHusi 8blrycka (rocmaeku) rnpodykyuu, coomeemcmeayroweld mpebosaHusiM
HOpMamugHbIX OOKYMEHMO8 U MEeXHUYECKUX yCrosul; Memposioaudecko2o obecrieyeHus
paspabomku, npouzsodcmea, ucrbimaHul U 3Kcrislyamauyuu npodykyuu,; uccriedogaHus,
paspabomku u 3Kcrnyamayuu cpedcme u cucmeM asmomamu3ayuu u yrnpasreHus pasiuy-
HO20 Ha3Ha4eHUus; rnosbiweHusi aghgpekmusHocmu rpoussoodcmea rnpodyKyuu ¢ ornmumalsib-
HbIMU MEXHUKO-3KOHOMUYECKUMU roKasamernsamu rnymeM rpuMeHeHusi cpedcme asmoma-
musayuu u MexaHusayuu)

OucumnnuHa HanpaBneHa Ha pelleHne 3agay npodeccrmoHanbHOM AeATEeNbHOCTM cre-
AYHoLWNX TUNOB:

— MPOEKMHO-KOHCMPYKMOPCKUU;

— MpPoU3800CMBEHHO-MEXHO02UYeCcKul;

— CepBUCHO-3KCITyamauyuoHHbIU.

lMporpamma cocTaBreHa B COOTBETCTBUM C TpeboBaHusmn degepanbHOro rocynap-
CTBEHHOro obpasoBaTenbHOro ctaHaapTa BbiCLEro obpas3oBaHMst NO HanpaBfEeHWo MNOAro-
ToBKM 27.03.04 YnpaBrneHne B TEXHUYECKUX cuctemax, YTBepXOeHHOro npukasom MuHu-
cTepcTBa obpasoBaHus 1 Hayku Poccuiickon ®epepaumm ot 31.07.2020 Ne 871.

2. MepevyeHb nNnNaHUMpyeMbiX pe3yNibTaTOB OOYy4YeHUS, COOTHECEHHbIX C
nnaHupyemMbiMU pe3yfibTaTaMyU OCBOEeHUA o6pa3oBaTeribHOM NporpaMmbl

Koo

Ne KoMmne dopmMynupoBKa Koa n HaumeHoBaHue nHgukaTopa
n/n KOMMneTeHUuuun OOCTUXEHNA KOMNEeTEeHUUMN
TeHUMMN
1 MKB-3 CnocobeH npoBoauTb TexHudeckoe ocHa- | U-1nke.s — YYacTByeT B TEXHUYECKOM OCHa-

WeHne paboymx MecT U BHegpeHue pe- | WeHuM paBoumx MecT U pa3MeLleHUn TeXHO-
3ynbTaToB pa3paboToK CPeACTB M CUCTEM | ForMyeckoro o6opyaoBaHus

aBTOMaTM3aLMN U YNPaBreHUss B Mpom3-
BOACTBO

Koa u HaumeHoBaHue nHAuKaTopa

Pe3ynbTathl 06y4eHusi (nokasaTesniv oLueHUBaHUA)
OOCTUXEHUS KOMNEeTEeHLUU

NO-1nke-3 — YHacTByeT B TEXHUYeE- 3HaeT: TexHonormyeckme npoLecchl U TexHonornyeckoe obopyaosa-
CKOM OCHaLleHun pabounx MecT u HVWe OAnA uxX peanu3auun, NpUHUMNbI OCHAaLleHust pabounx mecT u
pasMeLLeHN TEXHONOrMYEeCKoro pa3sMeLLeHns TeXHONorMyeckoro obopyaoBaHus

obopyaoBaHus YMmeeT: pa3mellatb TexHornormyeckoe obopyaoBaHWe N TEXHUYECKM

OCHaWaTb pa6oqme MecTa

Bnageet: HaBbikaMu pa3mMeLlleHna TexXHo1orm4eckoro OGOpyﬂ,OBaHMﬂ
n obecrneyeHns ero MakcumarbHOWM npon3BoAnTESNTIbHOCTUN, TEXHNYE-
CKOro ocHawleHunsa pa60l4|/|x MeCT

3. MecTto aucuunnuHbl B cTpykTtype Ol BO

OucumnnnmHa oTHOCUTCA K YacTn, opMUPYEMON y4YacTHMKamMM obpasoBaTesbHbIX OT-
HoweHunn broka 1 «OucumnnnHel (mogynu)» Ol BO. ducumnnuHa saenseTtcs obssatensHom
K U3YYeEHUIO0.

M3yyeHne ANCUMNIIMHBI OCHOBAHO HA 3HAHWUSAX, YMEHUSIX U HaBbIKaX, MOMyYeHHbIX Npu
n3yyeHnn obyyarowmmmuca aucumnnuH: «dusmka», «MatemaTtunkar», «BeegeHve B npodeccu-
OHaIbHYI0 AeATErNbHOCTbY.

OvcunnnuHa sBnaeTcs npelwecTsyowen Ana n3dydeHns avcumnimH «OCHOBbI MPOoekK-
TUPOBaHUA aBTOMAaTU3UPOBAHHBLIX CUCTEM», «YMNpaBreHne NpoMbINeHHbIMU poboTamu ©



poGOTU3aLNS XUMUKO-TEXHOMOMMYECKMUX MPOLIECCOBY», «ABTOMATM3AUUS YNPaBMEeHUs Xu3-
HEHHbIM LMKIIOM M Ka4eCTBOM NPOAYKUUU» N NPaKTUK «[1ponM3BOACTBEHHAS MpaKTUKa, npesa-
AVNNoMHas npakTuka» n «FocyaapcTBeHHasi MToroBas aTtectauns».

4. O6bem gucumnIuHbI N BUAbI y4e6HOM paboThbl
O6wasa TpyaA0EeMKOCTb ANCUMNIINHBI COCTABNSAET 5 3a4€THbIX eaUHUL,.

PacnpepeneHue
. Bcero TPYAOEMKOCTH
Buak! y4eGHom paGoTe aK. 4 no cemecTpam, ak. 4
4 cemecTp | 5 cemecTtp
O6wasn TpyaoeMKoCTb ANCLMMNITUHDI 180 72 108
KonmakmHasi paboma, 8 m.4y. ayOumopHble 3aHSmusl. 82,85 37 45,85
Jlekumn 33 18 15
8 MOoM Yucrsie 8 (hopmMe rpakmu4eckoli mod20mosKuU - - -
JlTabopatopHbie pabotsl (J1P) 48 18 30
8 MOoM 4ucrie 8 hopme rnpakmu4eckoli mod20moeKu 48 18 30
KoHcynbTauuu Tekyime 1,65 0,9 0,75
Bup aTtrectauum (3ayer) 0,2 0,1 0,1
CamocmosimenibHasi paboma: 97,15 35 62,15
MpopaboTka MaTepmanoB Mo KOHCNEKTY NEKLMIA 1615 9 715
(cobecenoBaHve, TECTUPOBAHWNE, PELLEHNE KENC-3a4aHNN) ’ ’
MpopaboTka maTepmanos no y4eOHUKy 52 17 35
(cobecegoBaHne, TECTMPOBAHNE, PELLEHNE KENC-3adaHunn)
MoaroToBka K 3awwmTe nabopaTopHbIX paboT o9 9 20
(cobecegoBaHve, TECTMPOBAHNE, PELLEHNE KENC-3a4aHunn)

5 CopepxaHue A[UCLUMNIUHBI,

Konun4yectBa akageMmmyeCcKkux 4acos u BuaoB y'~|96HbIX 3aHATUN

5.1 CopgepxaHue pa3genoB AUCLUMNIIUHDI

CTPYKTypupoBaHHoe no TemMamMm C YyKa3aHUem

No HanmeHoBaHve Tpynoem-
/n pasgena CogepxaHwue pasgena KOCTb pas-
ONCUMMITWHBI aena, ak. y
4 cemecTp
BseneHue. MNpeagmeT n 3agaym kypca «TexHonornyeckue npoueccol
n npousBoacTsa». CoBpeMeHHble 3adayuy NULLEBON N XMMUYECKOMN
npombILLIneHHocTU. Knaccudukaumsa OCHOBHbBIX TEXHONOMMYEeCKMX
1 Beepnenne npoueccoB. OOWue nNpuHUMNBI aHanuM3a M pacyeTa NpoLeccoB U 2
obopynoBaHns: MatepuanbHbll M 3HepreTMyeckun OanaHchbl, WH-
TEHCUBHOCTb, 3(EKTUBHOCTb, CKOPOCTb, ABMXYLLASA Cuna npoLec-
ca, CONPOTUBIMEHNE NEPEHOCY.
CoBpemMeHHble MeTogpbl aHanu3a n MogenupoBaHMsS TEXHONOMMYECKNX MPOLECCOB.
Hay4yHble MeTo- | dnsmdeckoe u MaTemaTudeckoe MogenuposaHue. [lpumeHeHune
bl uccnegosa- | Teopuy nogobus npyu ccnegoBaHMU MPOLLECCOB M annapaTtos. [eo-
2 | HWa TexHonorn- | meTpudeckoe nogobue. NHBapnaHTbl U KOHCTaHTbl Nogobus. dunsu- 3
Yyeckux npouec- | Yeckoe nogodbue. Tpu Teopembl NogOOGUA 1 UX NpakTUYECKoe 3Ha4ve-
coB 1 obopyno- | Hne. OCHOBHble KpuTepuum reomeTpuyeckoro nogobus. MeTtoapl
BaHuWs aHanusa pasMepHOCTEN. TT - TeopeMa.
XKngkue TexHonormveckvme cpefpl, kak 06bEKT MccrneoBaHus. Xa-
pPaKTEPUCTUKN OBUMXKEHUS XuakocTn. MaTemaTudeckoe onucaHue
Fuapasnuye- OBWKEHNs U paBHOBECUs. YpaBHeHUs 3Heprun. MoTepu aHepruw.
CKMe NpoLIeces 'mapaBnunyeckne MawmvHbl. OCHOBHbIE XapaKTEPUCTUKM 1 NapameT-
3 | tpancnoptipo- pbl. Cnocobbl ynpaBneHus npoueccamyv TPaHCMOPTUPOBAHUSA XUA- 38
BAHWS TexHono- | KX TEXHOMOrMHecknx cpea. O6GopynoBaHue, Bxogsllee B COCTaB
HACOCHbIX YCTaHOBOK, MPUHUWMbLI ero pasmeleHns. OcHawleHue
rMYecknx cpeg
HACOCHbIX YCTaHOBOK M3MepuTenbHbIMM npubopamu. Crnocobbl pe-
rynupoBaHus paboTbl rmapaBnuYecknx MallvH ¢ uenbio obecneve-
HUA MaKCUMarbHOM NPOU3BOANTENBHOCTH.




M'mpopomexaHu-
yeckue npouec-
cbl 1 0bopyao-
BaHWe Ang nx
peanusauum

Ponb rmgpomexaHnyeckmx npoLeccoB B MULLIEBON U XUMUYECKOWN TEX-
Honoruax. Knaccudpmkaums texHonormdecknx cuctem. Knaccudumka-
UMst TEXHONOTMYECKNX MPOLLECCOB. TeYEHMe XUOKOCTU Yepe3 3epHu-
CTble 1 nopucTtele crion. MatemaTnyeckoe onvcaHue npouecca. 'ma-
poAMHaMMKa NCEBOOOXMKEHHOrO Crosi. FBNeHne nHeBMOTpaHCnop-
Ta. KOHTpOnb TEXHOMOMMYECKUX NapamMeTpoB NCEBOOOXKWKEHUs. Tex-
HMYeckoe OcCHalleHne npubopamu KOHTpons 06opyaoBaHUS C Kuns-
LWMM CIIOEM W MPUHUMNBLI ero pasmelleHnsa. duanyeckass CyLLHOCTb
npouecca ocaxaeHusa. MaTtemartudeckoe onucaHue npouecca. UH-
TEHCUBHOCTb OCaXAEHUA NPW PasnU4HbIX MMAPOAMHAMUYECKUX pe-
XnMax, obecneyeHne MakCuMarbHOW NMpPOM3BOAUTENBHOCTU. TexHW-
4yeckoe OCHalleHue npubopamMu KOHTPONS CTaHUMW OTCTavMBaHwus,
MPUHLMMNBI pas3MeLLEHNS OTCTOMHUKOB. Pa3geneHne Xuakux HeogHo-
POAHBIX CUCTEM B Mone LEeHTpobexHbIX curn. Matematudeckoe onu-
caHue npouecca. daktop pasgeneHus. KoaddpumumeHT acpbdeKTMBHO-
ctn. Cnocobbl MHTeHcudmrKauum npouecca LeHTpUdyrmpoBaHmsa ans
obecrneyeHVsi MakCumarnbHON MNPOM3BOAMTENBHOCTU. TexHu4yeckoe
OCHallleHue npubopammn KOHTPOMs LEeHTpUAYr, NPUHUUMBLI pasMeLle-
HUA ueHTpudyr. dunbTposBaHue. dusuyeckas CyLLHOCTb npoLecca.
[ewxyuiaa cuna, conpoTMBNEHME U MHTEHCUBHOCTb npouecca. Ma-
TemMaTuyeckoe onucaHne (punbTpoBaHUs. Pexunmbl NOCTOSHHOMO ne-
penaga AaBreHust U MOCTOSIHHOM CckopocTu npouecca. Cnocobbl
obecneveHns MakcumarbHOW MPOU3BOAMTENBHOCTU npouecca. Tex-
HMYEeCKoe OCHaLleHue npubopamu KOHTPONS CTaHuuin dunbTpoBa-
HYS, NPUHUMNBI pasMeLLeHns GunbTpoB. NepeMelunBanne B XUOKNX
cpepax. Bugbl nepemewnBarHms. IHTEHCMBHOCTb M 9dEKTUBHOCTb
nepemMewmBanms. MexaHuveckoe nepemelunBaHne. JHeprocbepe-
XeHve Mpu nepemelunBaHun. TexHuyeckoe OcHaleHue npubopamm
KOHTPONS CTaHuMi nepeMelunBaiowero obopyaoBaHus, MPUHLMMLI
pa3MeLLeHNst annapaToB C NepemMeLLIMBaoLLMMKN YCTPOUCTBAMM.

28

KoHcynbmauyuu mekyujue

0,9

3avem

0,1

5 cemecTp

M'mpopomexaHu-
yeckue npouec-
Cbl 1 06opyao-
BaHMe Ana nx
peanusauum

dusnyeckas cywHocTb npouecca ocaxaeHus. MaTemaTtndeckoe
onuncaHue npouecca. MIHTEHCMBHOCTbL OCaXZeHUs1 MpU pasnuyHbIX
rmopoavuHamMnMyecknx pexmmax, obecrneyeHne mMakcumarnbHOW Npo-
N3BOANTENBHOCTU. TeXHMYECKOE OCHalleHne npnbopamm KOHTpPOns
CTaHUuui oTCTanmBaHusl, MPUHUMMbI pa3MeLLleHns OTCTOMHMKOB. Pas-
OerneHne XWOKUX HeoOQHOPOOHbIX CUCTEM B MONEe LIEHTPOOEXHbIX
cun. Matematunyeckoe onucaHue npouecca. ®aktop pasgeneHus.
KoadhduumneHt adpdpektuBHocTn. Cnocobbl MHTEHCUdMKALUN NPO-
uecca LUeHTpudyrmpoBaHusa Aansa obecrnedeHnss MaKcumarbHOW
NPOn3BOAMTENBHOCTU. TEeXHNYeckoe OcCHalleHue npubopamm KoH-
Tponsi ueHTpudyr, NPUHUMMLI pasMeLLeHns LeHTpudyr. dunbtpo-
BaHue. dumamnyeckasi CylWHOCTb npouecca. [Bmxkylias cuna, conpo-
TMBMNEHME U MHTEHCMBHOCTb Npouecca. MaTtemaTuyeckoe onucaHve
UNbTPoBaHUs. Pexumbl NOCTOSIHHOTO nepenaga gaBneHus u no-
CTOSIHHOW cKopocTu npouecca. Cnocobbl obecneyeHns makcu-
ManbHOW NPOM3BOAMTENBHOCTU MpoLecca. TexHUYeckoe OcHalLle-
HMe npubopamMy KOHTPOMs CTaHUMN (UNbTPOBaHWUS, MPUHLMMbI
pasmelleHns GunbTpoB. [epemellnBaHne B Xnakux cpegax. Buabl
nepemelLumMBannsa. MHTEHCUBHOCTb M 3(MEEKTUBHOCTL MNepeMeLln-
BaHMs. MexaHn4eckoe nepemMelunBaHue. QHeprocbepexeHne npu
nepemelLMBaHnn. TexHNYeckoe OCHallleHMe npubopamm KOHTPOs
CTaHUM nepemeluvBaroLero obopyaoBaHus, NPYHLMUMILI pasMelle-
HWs1 annapaToB C NepeMeLLnBaOLLMMN YCTPONCTBAMM.

20

Tennosble npo-
ueccol 1 obopy-
[oBaHue Ans X
peanusauun

3HayeHne npoueccoB TennoobMeHa B XMMUYECKON W MULLEBOW
NPOMBbILLUNEHHOCTW. BI/I,IJ,bI nepeHoca Tenna, UX XapakKTepUCTUKU.
OcHoBbl Tennonepegayn. Matematudeckoe onvcaHve MpoLEeccoB
TennoodbmeHa: guddepeHLmanbHoe ypaBHEHWE TennonpoBOLHO-
CTW; OuddepeHUmManbHoe YypaBHEHUE KOHBEKTUBHOINO nepeHoca
TennoTbl. [NpuMeHeHne Teopuu TennoBoro nodobus npu moaenu-
poBaHWM TemnoBbIX NpoueccoB. KputepuanbHoe ypaBHEHWE Ten-
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nootgayn. Tennonepefaya. YpaBHeHune Tennonepegadqn. CeA3b
Mexay KoaduuneHToMm Tennonepenaydm n koadduuneHTamm ten-
nootgaun. OnpepeneHve cpegHen OBWXYLLEN cwibl npouecca
Tennonepedayn. [pombiwneHHble cnocobbl nogsoga W 0TBOAA
TEeNnnoThbl B TexHonornyeckon annapartype. Cnocobbl KOPPEeKTUPOB-
KM TEXHOSOTMYECKMX MapameTpoB TEMOBbIX NPOLECCOB. TexHude-
CkOe OCHalLeHue npubopamu KoOHTpona TennoobmeHHoro obopyno-
BaHWs, NPUHLUMUMBI pasMeLleHnsa TennoobMeHHbIX annapatoB. Bbl-
napvBaHue. duanyeckas CywHoOCTb npouecca. Metoabl nposeae-
Hua BbinapusaHus. OOHOKOPNYCHbIE U MHOTOKOPMYCHbIE BbiMapHbIe
ycTaHoBKM. MaTtepuanbHbii 1 TennoBon GanaHcbl. O6was n no-
nesHas pasHoCTb TemnepaTyp. OnpegeneHue pacxoga rperLlero
napa u NoBEpPXHOCTU TennoodbmeHa. lNpenmyliecTBa MHOroKpaTHO-
ro BbinapuBaHusi. DKOHOMUYECKN LienecoobpasHoe YMCro KOprycoB
BbINMApPHOWM yCTaHOBKM. Crnocobbl KOPPEKTMPOBKU TEXHOIOMMYECKMX
napamMeTpoB BbiMapuBaHus. TeXHNUYECKOE OCHalleHne npubopamu
KOHTPOMSs BbIMAPHbIX YCTAHOBOK, MPWHLMMNbI pasMelleHus Bbinap-
HbIX annapaTos.

MaccoobmeH-
Hble npoLecchl
n obopynoBa-
HWe Ans ux pe-
anusauum

Obwwe cBegeHns o maccoobMeHHbIX npoueccax. Knaccudukauus um
nx obasa xapakrepuctuka. OCHOBbI Macconepegaym co csoboaHon
rpaHuuen pasgena as ras (nap) - XMAKoCTb, XUAKOCTb - XUAKOCTb.
3akoHbl ha3oBoro paBHoBecus. MaTepuanbHbIi 6anaHc npoLeccos
mMaccoobmeHa. YpaBHeHue Macconepegayn. MaccoobmeH mexay
dazamu. CpegHsist aBwkyLlast cuna. Abcopbums. O6wme ceefeHus
0 npouecce 1 obnactu ero NpakTM4eckoro npumMeHeHus. Martepu-
anbHbI GanaHc npouecca. YpaBHEHUE NUHWIA paboyvmx KOHLUEHTpa-
unn. MuHMManbHBLIR M ONTUManbHbIA pacxodbl abcopbeHTa. Ko-
CTpyKuun abcopbepoB, TEXHUYECKOE OCHalleHMe npubopamm KOH-
Tpons, NPUHUMNbLI pa3MelleHns abcopbumoHHoro obopyaoBaHus.
OkcTpakuyma. Obwme ceegeHusi. dusnyeckne OCHOBbLI NpoLecca 3KC-
Tpakuun. YCTPONCTBO IKCTPAKTOPOB. CXeMbl KCTPAKLMOHHbIX YCTa-
HOBOK, TEXHMYECKOE OCHaLLeHne npubopamm KOHTPOMs, NPUHLUMMbI
pasMeLLeHns 3KCTpaKkLUMOHHOro 060pyaoBaHms, cnocobbl perynmpo-
BaHWS NpousBoauTensHOCTU. [pocTasa neperoHka u pekTndukaums.
PaBHOBecue B cucteMe nap - XXUOKOCTb. YpaBHEHUE NMHUN paBHO-
Becus. MpuHuun pektudukaumm. Cxema yCTaHOBOK NepuoamMyecKomn
N HenpepbiBHOW pekTudukaumn. MaTtepuanbHbeil 6anaHc Henpe-
PbIBHOW peKkTudmKaumMm BUHapHbIX cMecel. YpaBHEHWE NNUHUIA pa-
OOYMX KOHUEHTpaUM YKPENnnsiowWen U ncyeprbiBaloLWwen 4Yacten
PEKTUDUKALNOHHOM KONOHHbLI. TennoBon GanaHc peKkTUdUKaLMOH-
HOW KOMNOHHbI. KOHCTPYKLMKN peKTUUKALMOHHBIX annapaToB, TEXHW-
Yyeckoe OCHalleHne npubopamm KOHTPONS, NPUHLUMMbI pa3meLLeHns
pekTnduKkaunmoHHoro obopyaoBaHus, cnocobbl perynmpoBaHus npo-
n3soguTensHocTn. MaccoobmMeH Mexay XUAKOCTbIo (ra3omM unu na-
pom) u TBepabiM Tenom. MacconepeHoc B TBepaon case. Macco-
nepeHoc Bo BHewHen ase. OCHOBHbIE XapaKTEPUCTUKM NMOPUCTbLIX
Ten. Aacopbums. AgcopbeHTbl. Ycnosusa gecopbuun. MaTtepuans-
HbIn ©6anaHc npouecca. MNpuHUMNManbHble cxembl aacopOLMOHHbIX
npoueccoB. AocopbunoHHas annapaTypa: TeEXHUYeCKoe OCHaLLeHne
npubopamMn KOHTPOIS; NPUHUMMLI pa3melleHns agcopbepos. Cno-
cobbl perynupoBaHusa Npou3BoauTensHOCTM aacopbepoB. Cyuuka.
Obwwe cBepeHnsi. KOHBEKTMBHasA CyluKa BraXHbIX MaTepuarnos.
MaTepuanbHble 6anaHcbl CyLIMbHBIX YCTaHOBOK. Pacxoa TennoHo-
cutenen. Tennosble GanaHChbl CyLUWIbHBIX YCTAHOBOK. TeopeTnye-
ckasi u gencteuTenbHasi cywwunka. OCHOBbI KMHETMKM Mpouecca
KOHBEKTMBHOWM CYLLKW: CBOWCTBA BMNaXXHbIX MaTepuaros, KMHeTude-
Ckasi KpvBas KOHBEKTUBHOW CYLUKW, onpeferneHne npogormkuTenb-
HOCTM CywKkn. KOHTaKTHbIe 1 TepMOopaanaumnoHHbie cylmnkn. Cyluka
B Mofie TOKOB BbICOKOW YacTOTbl. CybnnmaumoHHbIe Cywunnkm. Tex-
HUYeckoe OCHaLLeHne Npubopamm KOHTPOMS CYLLMIbHbBIX YCTAHOBOK,
NPVHLUMMBI pa3MELLEHMS CYLLMITOK.

56,15

KoHcynemayuu mekyuwjue

0,75

3auem

0,1




5.2 Paspgenbl gucumnivHbl U BUAbl 3aHATUN

Ne Nekuun, NP, CPO,
HanmeHoBaHue pasgena gUCUMNIIMHbI
n/n aK. 9 aK. 9 aK. 9
4 cemecTp
1 BeegeHue 1 — 1
> CoBpeMeHHbIe Hay4Hble METOAbI MCCNEAOBAHNS TEXHOTOMMYECKNX 1 B 2
npoLeccoB 1 obopygoBaHus
3 M'mapaBnnyeckne NpoLEeCcChbl TPaHCMOPTUPOBAHUS TEXHOMNMOMMYECKNX 6 14 18
cpes
4 MmapomexaHuveckme npouecckl 1 06opynoBaHne aAngd ux peanunsa- 10 4 14
unmn
KoHcynbmauyuu mekyujue 0,9
3ayem 0,1
5 cemecTp
MmapomexaHuyeckme npouecckl 1 06opygoBaHne aAngd ux peanunsa- B 10 10
Lumm
6 | Tennosble npouecchl 1 obopygoBaHue ans ux peanusauum 6 4 21
7 | MaccoobmeHHble npouecchl 1 obopyaoBaHve ons ux peannsaumu 9 16 31,15
KoHcynbmauyuu mekyujue 0,75
3auvem 0,1
5.2.1 Ilekunn
No HanmeHoBaHne Tpynoewm-
a/n pasgena guc- TemaTuka NeKUUOHHbIX 3aHATUI KOCTb,
LMNANHbBI aK. y
4 cemecTp
BeeneHue. MNpegmeT 1 3agaum kypca « TeXHONMOrMYeckne npoLeccol
1 npounsBoacTBa». CoBpeMEHHbIE 3a4aun NULLIEBON U XMMUYECKOMN
NpombILLeHHOCTU. Knaccudukaumss OCHOBHBLIX TEXHONOTMYECKUX
1 BeeneHue npoueccoB. O6LmMe NpuHUMNBbI aHanu3a u pacyeTa NpoLEecCcoB U 1
obopyaoBaHus: maTtepuanbHbIi U 3HEepreTudecknin GanaHcbl, WH-
TEHCUBHOCTb, CKOPOCTb, ABWXYyLLAs cuna npolecca, ConpoTuBIe-
HWe NepeHocy, onpegeneHne OCHOBHbLIX pa3MepoB annapaTos.
MeToabl aHanu3a U MogenupoBaHMs TEXHONMOMMYECKNX NPOLEeCcCoB
CoBpeMeHHble (aHanUTUYeCKnin, aKCnepuMeHTanbHbIN, CUHTeTU4Yeckun). dnsmnye-
Hay4yHble METO- | CkOe M MaTemaTudeckoe MogenvpoBaHue. [MpumeHeHne Teopuu
Obl uccrnegoBa- | nogobust Npu MccrneaoBaHUM NPOLECCOB M annapaTtoB. [eomeTpu-
2 | Hud TexHomorn- | Yyeckoe nogoduve. VIHBapmaHTbl U KOHCTaHTbl Nogodus. dunsmnyeckoe 1
Yeckux npouec- | nogobue. Tpu TeopemMbl MOAOOUSI U UX NpPaKTUYECKOe 3HaYeHMe.
coB 1 obopyno- | OCHOBHbIE KpUTEpPUU reomeTpudeckoro nogobus. Metoapl aHanmaa
BaHUSA pa3mepHocTen. T - Teopema. COBOKYNMHOCTb PasMepHOCTEN U Cu-
CTEM €ONHNL, N3MEPEHWSI.
Kuokue TexHonormdeckne cpefbl, Kak obbekT muccnegoBaHus. Xa-
PaKTEPUCTMKN OBWXEHUS] XuUAKocTU. Martematmyeckoe onmcaHue
Funpasnuye- OBWXEHUs U paBHOBecUsi. YpaBHeEHUS 3Heprun. Motepu sHepruw.
CKIE MPOLIECCHI MmapaBnuyeckne MawwmHbl. OCHOBHblE XapaKTepucTuku K napa-
3 | Tpancnoptipo- MeTpbl. CnocoObl ynpaBneHuss npoueccamu TpaHCNoOpPTUPOBaHUS 6
BaHVs TexHono- | KABKUX TEXHONOTUYECKNX Cpea. O6opynoBaHue, Bxogsilee B CO-
rUMECKUX Cpe] CTaB HaCOCHbIX YCTAHOBOK, MPUHUMNbI ero pasmelleHns. OcHalle-
HWME HACOCHLIX YCTAHOBOK U3MepUTENbHbIMK nNpubdopamu. Cnocobbl
perynupoBaHusl paboTbl rMapaBnMyeckMx MalluH ¢ Lenbio obecne-
YeHNs1 MakCManbHOW NPON3BOANTENBHOCTH.
Ponb rmgpomexaHn4eckux MpOLLECCOB B MULLEBOM U XUMUYECKOMN
M'mopomexaHu- TexHonorusx. Knaccudpumkauma texHonornyeckmnx cuctem. Knaccu-
yeckue npouec- | puKauma TEXHONMOIMYECKUX MPOLIECCOB. TeYeHMEe XMOKOCTU vepe3
4 | cbl 1 0bopyao- 3EepHUCTbIE U NopUcTble crion. MaTtemaTmnyeckoe onncaHue npoLec- 10

BaHMe Ana nx
peanusauum

ca. mgpoavHamumka NceBOOOXKMKEHHOrO Crnos. SBneHne nHEBMOT-
paHcnopTa. KOHTpOJ‘Ib TEXHONOIrM4YeCcKnx napameTpoB NceBaOOXU-
XeHus. TexHnyeckoe OcHalleHue npubopamu KOHTponst obopyno-




BaHUSA C KUMSALMM CIOEM M MPUHUMNBI ero pa3melleHund. dnsuye-
Ckas CyLLHOCTb mpouecca ocaxgeHus. Matematudeckoe onvcaHue
npouecca. IHTEHCMBHOCTb OCaXKOEHWUst MPpU PasnunyHbIX MMapoau-
HaMWYecKnx pexumax, obecneyeHne MakCMManbHOW NPOV3BOAM-
TEeNbHOCTU. TexHu4yeckoe OcCHalleHue npubopammu KOHTPONSA CTaH-
LM OTCTamBaHWA, MPUHLUUNLI pasMeLleHus OTCTOMHWMKOB. Pasge-
NEeHNne XUOKUX HEOOQHOPOAHbIX CUCTEM B MOJSE LEHTPOGEXKHbBIX CUI.
MaTtemaTnyeckoe onucaHue npouecca. Paktop pasgeneHus. Ko-
appuumeHT adbpekTmBHOCTU. Cnocobbl MHTEHCUMdMKaLMK npoLec-
ca ueHTpudyrmpoBaHns ans obecnevyeHus MakcMarnbHOW Mpons-
BOOMUTENBHOCTU. TexHWYeckoe OcHaLleHue npubopamu KOHTPOINs
LeHTpUdyr, NpUHUUNBLI pasMeLLeHnss LeHTpUdyr. PunbTpoBaHue.
duanyeckas cywHOCTb Mpouecca. [OBwxywiaa cuna, conpoTusne-
HME W WHTEHCUBHOCTb npouecca. MartemaTuyeckoe onucaHue
uNbTpoBaHMsA. Pexumbl MOCTOSAHHOIO nepenaga AaBrieHnst 1 no-
CTOSIHHOM cKopocTu npouecca. Cnocobbl obecneyeHns mMakcu-
ManbHOW MPOM3BOAMTENBHOCTU Mpouecca. TexHMYeckoe ocHalle-
HMe npubopamy KOHTPOMs CTaHUMN (UNBbTPOBaHWS, MPUHLMNGI
pasmMelleHna punsTpoB. MNepemellnBaHne B XXUAKNX cpegax. Buabl
nepemMeLlumBaHms. MHTEHCUBHOCTbL U 3(PPEeKTMBHOCTb nepemeLun-
BaHusA. MexaHunyeckoe nepemeluvBaHue. OHeprocbepexeHne npwm
nepemMelumMBaHmMun. TexHuyeckoe OcHalleHue npubopamu KOHTPOns
CTaHUMi nepemelumBaroLero obopyaoBaHns, NPUHLMMIBLI pasmelle-
HWsl anNnapaToB C NepeMELLNBAOLLMMN YCTPONCTBAMM.

5 cemecTp

M'mopomexaHu-
Yyeckue npouec-
cbl n obopyao-
BaHWe Ang nx
peanusauum

Tennosble npo-
Leccbl n obopy-
aoBaHue angd mnx
peanusauun

3HayeHne npoLeccoB TennoobMeHa B XMMUYECKOM WU MULLEBOW
NpoMmbILLNEHHOCTU. Buapl nepeHoca Tenna, uUX XapakTepUCTUKM.
OcHoBbl Tennonepegayn. Matematudeckoe onvcaHve MpoLEeccoB
TennoobmeHa: gudpdepeHumansHoe ypaBHeHWE TenmnonpoBOLHO-
CcTW; AudpepeHumanbHoe ypaBHEHUE KOHBEKTMBHOIO nepeHoca
Tennotbl. NpyuMeHeHne Teopumn TENNOBOro nogobusi Npu mopenu-
poBaHMM TennoBbIX MnpoueccoB. KputepuanbHoe ypaBHeHWe Ten-
nootgaun. Tennonepenaya. YpaBHeHune Tennonepegadn. CeA3b
Mexay KoadduuneHToMm Tennonepenaydm n koadduuneHTamm Ten-
nootgaun. OnpepgeneHve cpegHen OBWXYLLEN cwibl npouecca
Tennonepedaun. [pombiwneHHble cnocobbl nogsoga W oTBOAA
TEeNnnoTbl B TeXHosornyeckon annapartype. Cnocobbl KOPPEKTUPOB-
KM TEXHOJTOTMYECKMX MapameTpoB TEMSOBbLIX NMPOLIECCOB. TexHu4e-
Ckoe OCHalleHue npubopammn KOHTpoNs TennoodmeHHoro obopyao-
BaHWs, NPUHLUMUMBI pasMeLleHnsa TennooOMeHHbIX annapaToB. Bbi-
napveaHue. dPuanyeckas CywHoCcTb npouecca. Metoabl nposeae-
Hua BbinapusaHus. OOHOKOPNYCHbIE U MHOFOKOPMYCHbIE BbiMapHbIe
ycTaHoBku. MaTepuanbHeln 1 Tennoson GanaHcel. O6was u no-
nesHas pasHocTb Temnepatyp. OnpeaeneHvne pacxoja rpetowero
napa u NoBepXHOCTU TennoodbmeHa. NpenmyuiecTBa MHOrOKpaTHO-
ro BbinapuBaHusi. DKOHOMWYECKN LIENecoobpasHoe YMCIo KOpnycoB
BbINapHOM ycTaHoBKM. Crnocobbl KOPPEKTMPOBKN TEXHOIOMMYECKMX
napamMeTpoB BbiMapuBaHus. TEXHUYECKOE OCHalleHne npubopamu
KOHTPOMs BbIMAPHbIX YCTAHOBOK, MPWHLMMNbI pasMelleHus Bbinap-
HbIX annapaTos.

MaccoobmeH-
Hble NpoLecchl
n obopynoBa-
HVe ons ux pe-
anusauum

O6wume cBegeHns 0 MaccoobMeHHbIX npoueccax. Knaccudumkaumusa
n nx obwas xapakrepuctmka. OCHOBbI Macconepegayun co ceoboa-
HOW rpaHuuen pasgena das ras (nap) - XX1AKoCTb, XUAKOCTb - Xna-
KOCTb. 3akoHbl (pasoBoro pasHoBecud. MaTepuanbHblin H6anaHc
npoueccoB maccoobmeHa. YpaBHeHne macconepegayn. Maccoob-
MeH mMexay dasamu. CpegHasa gsuxywasa cuna. Aécopbumsa. O6-
LMe ceedeHMs o npouecce 1 obracT ero NpPakTUYeckoro npume-
HeHus. MaTepuanbHbin 6anaHc npouecca. YpaBHEHUe nyvHUN pa-




Oounx KOHUeHTpauuin. MuHMManbHbIX U ONTMMAarbHbIA pacxoapl
abcopbeHTa. KoHcTpykuumn abcopbepoB, TEXHUYECKOE OCHaLLeHne
npubopammn KOHTPONs, NPUHLMMNbI pasmelleHns abcopOLMOHHOro
obopynoBanus. JkcTpakums. Obwme ceegeHns. Puanyeckne ocHo-
Bbl NpoLecca 3KCTpakumnn. YCTPOUCTBO IKCTpakTopoB. CxeMbl aKC-
TPaKUMOHHBIX YCTAHOBOK, TEXHWYECKOE OCHalleHne npubopamu
KOHTPONs, MPUHLMNbI pasMeLLeHnsa SKCTPakuMOoHHOro obopyaoBa-
HWs1, cnocobbl perynMpoBaHnst npomnssoanTensHocTu. MNMpocTtasa ne-
peroHka n pektudukaums. PaBHoBecue B cucteme nap - XuaKocTb.
YpaBHeHVe nuHumM paBHoBecus. [MpuHUMn pekTudmkaumm. Cxema
YCTaHOBOK Nepuoanyeckon U HenpepbiBHOW pekTudukauun. MaTte-
puvanbHbin B6anaHc HenpepbIBHOW peKkTudgmkaumm OGUHapHbBIX cMe-
cen. YpaBHeHMEe NMUHUA paboumx KOHLEHTpauun yKpennswowen u
ncyepnbiBamoLen 4Yacten pekTUdUKauMOHHOM KOMOHHbLI. TennoBon
BanaHc pekTMPUKALNOHHON KONMOHHBI. KOHCTPYKUMK pekTudmkaum-
OHHBIX annapaToB, TEXHWYECKOE OCHAaLLeHMe Npudopammn KOHTpons,
NPVHUUMBI pasMeLLeHns pekTudurkaumoHHoro obopygoBaHus, cno-
cobbl perynvpoBaHus npousBogutenbHocTU. MaccoobmeH mexay
XXNOKOCTbIO (ra3oM unu napom) u TBepapbiM Tenom. MacconepeHoc
B TBepaon ¢ase. MacconepeHoc BO BHelwHen ase. OCHOBHble
XapaKTepUCTUKN NopucTbix Ten. Agcopbumsi. AgcopbeHTbl. Ycro-
Bua gecopbuun. MatepmanbHbin 6anaHc npouecca. MNMpuHumnuans-
Hble CXeMbl agcopOLMOHHbIX NpoueccoB. AgcopbumoHHasa annapa-
Typa: TEXHUYECKOe OCHalleHue npubopamu KOHTPONS; MPUHLMMbI
pa3melleHnss agcopbepoB. Cnocobbl perynupoBaHusi NpoM3BOAU-
TenbHocTU agcopbepos. Cywka. Obwue ceeageHnsa. KoHBekTMBHasA
CylLKa BraXHbIX MaTtepmanoB. MaTtepuanbHble GanaHcbl Cyluusb-
HbIX yCTaHOBOK. Pacxop TtennoHocutenen. TennoBble 6anaHchbl cy-
LWMIbHBIX YCTAHOBOK. TeopeTnyeckas u AeNCTBUTENbHAsA CyLUuMiKa.
OCHOBbI KMHETWKM MpoLecca KOHBEKTUMBHOM CYLUKA: CBOWCTBaA
BMaXXHbIX MaTepuarnoB, KMHETMYECKas KpyMBas KOHBEKTUBHOW CyLu-
KW, onpeaeneHvne npoaofmiKUTENbHOCTU CyLLKN. KOHTaKTHbIE U Tep-
MoOpaauaLMoHHble cylnnky. Cyllka B nosie TOKOB BbICOKOM YacTo-
Tbl. CyGnMmaumoHHble CyLnIku. TexHUYeckoe ocHalleHne npubo-
paMy KOHTPOIS CYLUWIbHBIX YCTaHOBOK, MPUHLMMbI pa3MeLleHust
CYLUWIOK.

5.2.2 MNpakTnyeckne 3aHATUSA — He rnpedyCMOMmpPeEHbI

5.2.3 JTabopaTopHbIN NPaKTUKyM

Ne HanmeHoBaHue pas- H Tpyooewm-
aMMeHoBaHue nabopaTopHbIX paboT
n/n Aena gucumniuHbl KOCTb, akK. M
4 cemecTp
1 BeengeHue — —
CoBpeMeHHble Hayy-
Hble MeToabl uccne-
2 | poBaHWs TEXHOMOTU- - -
YeCKUX MPOLIECCOoB U
obopygoBaHusi
CoBepLueHCcTBOBaHWE paboThbl BpaLLatoLLMXCsl YCTPOWCTB C 2
TEXHONMOIMYECKUMY cpedamum.
Mapaenuyeckme npo- | Beibop onTumanbHOro pexunma ABMKEHUS XNOKNX/ ra3oBbiX
3 | Uecchl TpaHCropTMpo- | Cpea.
BaHMS TeXHosornye- MaTepuanbHbI U 3HEpPreTU4eckmin 6anaHcbl NOTOKA.
CKUX cpen OKcnepuMeHTanbHOE MoJly4YeHne OCHOBHbIX XapaKTepUCTUK
rmapaBnNnyYeckon MaLlvHbl U 3aKndeHne o LenecoobpasHo- 4
CTMW €€ MCNob30BaHUs.
MmapomexaHuveckme
4 npouecchl 1 060pyao- | OkcrnepuMeHTanbHOe ornpeaeneHme NoTepb SHEPTN MPU OBUKEHNN 4

BaHMe anda ux peanu-
3aummn

yepes 3epHUCTbLIN Crow




5 cemecTtp
M3yyeHne dakTopoB MHTEHCUUKALMN FPAaBUTALUOHHOTO
'mopomexaHunyeckme oczmeHM;b P tpukauy P 4
npoveccsl n o6opyno-
5 OnpegeneHune KOHCTaHT Npouecca PuUbTPOBaHWS
BaHWe Ansi ux peanu-
saLmm OnpegeneHune pacxoaa aHeprum Ha nepemeLlnBaHne B Xna-
KUX cpepax
Tennioseie rpouecce KOHTpOJ‘Ib napamMeTpoB Mnpouecca Tennonepenayun B TennoobmeH
6 v obopynosarme Ans HuKe Tuna «Tpyba B TpyGe» 4
UX peanusauum
PerynvupoBaHne pexmnmoB paboTbl KONMa4YKoBOW Tapersku 4
M3yueHune nHteHcmndmkaumm npouecca abcopbumm yrnekumc-
MaccoobmeHHeie npo- 1oro rasa Bogou B annapaTe ¢ MexaHN4YeCKUM nepemMeLumBsa- 4
7 ueccobl 1 obopyaoBa- Hrem
HVe ns ux peanusa-
L OkcnepuvMeHTansHasa nposepka auddepeHLumansHoro ypas-
HEHMS NPOCTON NEPETrOHKM
V3y4eHure KMHeTVKKN npouecca KOHBEKTUBHOW CYLLKU
5.2.4 CamocTosTenbHas pabota obyyatowmxesa (CPO)
Ne | HaumeHoBaHue pas- Tpynoew-
Bug CPO KOCTb pas-
n/n Jena anCumnnIHebI
Zena, yacel
4 cemecTp
MoaroToBka k cobecenoBaHuto (Nekuun, y4ebHuK)
1 | BeepeHue 1
CoBpeMeHHble Hayy- MogroToBka k cobecenoBaHuto (Nekuun, y4ebHuK)
Hble MeToapl uccre- TecT (nekumm, y4ebHUK)
2 | poBaHUs TEXHOMOIMU- 2
YEeCKMX NPOLIECCOB U
obopyaoBaHus
Mmppaesnnyeckue npo- | MNogrotoBka Kk cobecegoBaHuto (nekumm, y4ebHuk, nabopa-
3 | U€CCbl TPAHCNopTMpO- | TOpHbIE paboTbl) 18
BaHUS TeXHOMNornye- TecT (nekummn, y4ebHuk, nabopatopHble paboThl)
CKUX cpeq Kewnc-3agaHusa (nekumn, y4ebHuk, nadbopatopHble paboTbl)
M'MopomexaHunyeckme MogroToBka k cobecenoBaHuto (nekuun, y4ebHuk, nabopa-
4 | Mpoueccel 1 06opyno- | TopHble paboThl) 14
BaHWe Ang ux peanu- TecT (nekumm, y4ebHuK, nabopaTtopHble paboTbl)
3auum Kewnc-3agaHusa (nekumun, y4ebHuk, nabopatopHble paboTbl)
5 cemecTp
'MopomexaHunyeckme MogroToBka k cobecenoBaHuto (nekuun, y4ebHuk, nabopa-
5 | npouecchl 1 0obopyno- | TopHble paboThl) 10
BaHWe Ang ux peanu- TecT (nekummn, y4ebHuk, nabopatopHble paboThl)
3aumm Kenc-3aganus (nekumm, y4ebHuk, nabopatopHbie paboThbl)
MoaroToBka k cobecengoBaHuio (nekumm, y4ebHuk, nabopa-
Tennosble npoLecchl
TOpHble paboThbl)
6 | nobopynoBaHue ans 21
TecT (nekumun, y4ebHuk, nabopatopHble paboThl)
nX peanusauum N
Kewnc-3agaHus (nekumu, y4ebHuk, nabopatopHble paboTbl)
MaccoobmeHHble npo- | NogroToBka Kk cobecenoBaHuto (nekumu, y4ebHuk, nabopa-
7 | ueccoin obopynoBa- TOPHble paboTbl) 3115
HWEe ans ux peanuaa- TecT (nekumm, y4ebHuK, nabopaTtopHsle paboTbl) ’
Lmmn Kewnc-3agaHus (nekumn, y4ebHuk, nabopatopHble paboTbl)

6 Y4yeOGHO-MeTOgMYeckoe U UHOpPMaLUMOHHOE obecnevyeHne AUCLUNIIUHDI

(moayns)
[ns ocBOEHWS AUCUMUNMHBI 06Yy4atoLLMINCA MOXET UCMONb30BaTh:

6.1 OcHOBHasa nuTepartypa

Mpouecchl 1 annapaTbl NULLEBBLIX Npon3BoacTB : y4eb. ansa By3oB / A. H. Octpukos, O.
B. Abpamos, A. B. JlornHos [ gp.] ; nog pea. A. H. Octpukosa. — CTI16. : TMOPL, 2012. —
616 c.: un.



Mpoueccokl n annapaTbl NULLEBbLIX NPON3BOACTB [TEKCT] : y4ebHMK Ans CTy4EHTOB BY30B
(rpnd YMO) / A. H. OcTpukos [u ap.]. - 2-e uag., ucnp. n gon. - Cankr-MNetepbypr : MNpocnekT
Hayku, 2020. - 640 c.: un.

KacaTtkuH, A. . OCcHOBHble npouecchl N annapaTtbl XMMUYECKonW TexHonoruu [TekcT] :
y4ebHuk (rpucp MO). - Ctep. nsg. - M. : AnbsHc, 2014. - 752 c.

Octpukos, A.H. JlaBopaTopHbI NpaKTMKYyM MO npoLeccam u annapatam: yyebHoe no-
cobue [OnekTpoHHbIN pecypc]: y4ebHoe nocobue / A.H. Octpukos, A.B. JlornHos, J1.H. AHa-
HbeBa [1 Aap.] — ONeKkTpoH. aaH. — BopoHex: BI'YUT (BopoHexXckun rocyaapCTBEHHbIN YHU-
BEPCUTET  UHXEHEepHbIX  TexHonormn), 2012. - 281 c¢. Pexum pgoctyna:
http://e.lanbook.com/book/5820

Mpoueccobl n annapaTbl (OCHOBbI MEXAHWUKN XXUAKOCTU U ra3a) [TeKCT] : NpakTUKyM :
yyebHoe nocobue / A. H. Octpukos [u ap.]; BITYUT, Kadbegpa TexHONOrMm xxmpos, NpoLLeccoB
N annapaTtoB XMMUYECKUX U NMULLIEBbLIX NPON3BOACTB. - BopoHex : BI'YUT, 2018. - 231 c. Pe-
Xum goctyna: https://biblioclub.ru/index.php?page=book&id=488017

6.2 lononHuTenbHasa nutepaTtypa

PacuyeT n npoektnpoBaHne MacCOoOOMEHHbIX annapaTtoB : yyebHoe nocobue / A. H.
Octpukos, B. H. Bacunenko, O. B. Abpamos, A. B. JlornHoB. — CaHkT-leTepbypr : JlaHb,
2022. — 352 c. — ISBN 978-5-8114-1672-1. — TekcT : 3NeKTPOHHbIN // J1aHb : 3NeKTPOHHO-
6ubnmnoteyHasa cuctema. — URL: https://e.lanbook.com/book/211802

PacueT n npoektupoBaHue TennoobmeHHukoB [TekcT]: y4yebHuk/A.H. Octpukos, A.B.
JlornHos, A.C. lNonos, N.H. Bonrosa; BopoHex. roc. TexHon. akag. — BopoHex: BI'TA, 2011.
—440 c.

Bapanos, [.A. [Npouecckl 1 annapaTtbl XMMUYECKON TEXHONOIMMU [ONEKTPOHHbIN pecypc]
: y4ebHoe nocobue / [1.A. bapaHoB. — OnekTpoH. aaH. — CaHkT-lNeTepbypr : JlaHb, 2018. —
408 c. — Pexwum goctyna: https://e.lanbook.com/book/98234.

OcTtpukos, A. H. PacuyeT n npoektupoBaHue CyLuumbHbIX annapaTos : ydebHoe nocobue
/ A. H. OctpukoB, M. WN. Cniocapes, E. FO. XXentoyxoBa. — 2-e mn3g., ctrep. — CaHkKT-
MeTepbypr : NlaHb, 2022. — 352 c. — ISBN 978-5-8114-1953-1. — TeKCT : 9NeKTPOHHbIN //
JTaHb : anekTpoHHO-6MbnuoTteyHasn cuctema. — URL: https://e.lanbook.com/book/212867

Octpukos, A.H. PacuyeT 1 npoekTMpoBaHne annapaToB ANs MeXaHU4YeCKnx u rmgpome-
XaHU4YEeCKNX npoueccoB [ANeKTpoHHbIN pecypc] : y4ebHoe nocobue / A.H. Octpukos, B.H.
BacuneHko, J1.H. ®pornosa, A.B. TepéxnHa. — OnekTpoH. aaH. — CaHkT-lNeTepbypr : , 2018.
— 360 c. — Pexum goctyna: https://e.lanbook.com/book/105819

NTawmHckun, A. A.  OCHOBbI KOHCTPYMPOBaHUS U pacyeTa XMMUYECKOM annapaTypbl
[TekcT]: cnpaBo4YHuUK. - 4-€ 1n3a., ctep. - M.: AnbsaHC, 2013. - 752 c.

Mmapaenuka, rmapomMalunHbl U rmaponpueoabl [TekcT] @ y4ebHuK ona cTyq. TeXHUY. BY-
308 (rpud MO) / T. M. bawTa [v gp.]. - 4-e n3a., ctep. - M. : AnbsHc, 2010. - 423 c.

®ponos, B.®. MeTtoabl pacdéTta npoLeccoB M annapatoB XMMWYECKON TEXHOSOruu:
(npymepbl 1 3agayn) : yyebHoe nocobue / B.®. ®ponos, lN.I. Pomankos, O.M. dnuciok. -
CaHkT-lNeTtepbypr : Xumunagar, 2010. - 544 c. - ISBN 978-5-93808-182-6 ; To xe [OnekTpoH-
HbIn pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=98345

6.3 llepeyeHb Yy4yeOHO-meTOAUYECKOro obGecneyeHusi AN CaMOCTOATESNIbHOMN
paboTbl obyyarowmxcs

OcBoeHMe 3akpenneHHbIX 3a OUCUMMIMHOM KOMMETEHLUMIM OCYyLEeCTBNAETCA nocpen-
CTBOM M3Y4YEHUS TEOPETMYECKOro mMaTepmana Ha fneKkuusix, BbINOMIHEHUS NPaKTUYeCKMX pa-
00T. Y4yebHO-MeToaMYEeCKMIA KOMMNEKC AUCUMMMNHBI pasMeLleH B OIIeKTPOHHOM MHpopma-
LMOHHO-06pa3oBaTenbHon cpene BIYUT http://education.vsuet.ru/.

MeToanyeckme ykasaHust onst obyyatolmMxcs N0 OCBOEHWIO AUCUMNIIMH (Moaynen) B
Orb0Y BO BI'YUT [OnekTpoHHbIN pecypc] : MeTogMyeckme ykasaHust ons oby4varomxca Ha



http://e.lanbook.com/book/5820
https://biblioclub.ru/index.php?page=book&id=488017
https://e.lanbook.com/book/211802
https://e.lanbook.com/book/98234
https://e.lanbook.com/book/212867
https://e.lanbook.com/book/105819
http://biblioclub.ru/index.php?page=book&id=98345
http://education.vsuet.ru/

BCEX YPOBHSAX Bbiclwero obpasosanus / M. M. Jaubinue, P. H. lNnoTtHukosa; BI'YUT, YuebHo-
meToaudeckoe ynpasreHve. - BopoHex : BI'YUT, 2015. — Pexum pocrtyna
http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813. - 3arn. ¢ akpaHa

TexHonornyeckue npouecchl 1 NPon3BoACTBa [DNEKTPOHHLIN pecypc]: MeTo. ykasaHus
kK CPO no kypcy «TexHonormyeckue npoueccbl M npomsBoacTtBa» nnd  obydaromxcsa
no HanpasneHuto 27.03.04 — «YnpaBneHne B TeEXHNYECKNX cuctemax» / BopoHex. roc. yH-T
NHX. TexHon.; cocT. N.H. bonroea. - BopoHex: BI'YWUT, 2021. — 25 ¢c. — [OU]
Pexum goctyna: https://education.vsuet.ru/mod/folder/view.php?id=169114

OctpukoB A.H. ATTecTaunoHHo-negarorn4eckne namepuTernbHbole MaTepuansl anga at-
TecTauuu CTyaeHToB no Kypcy «[llpoueccbl n annapaTtbl NULWEBbLIX NPon3BOACTB» [TekcT] :
y4eb. nocobue /A.H. Octpukos, B.C. KannHnHa, N.C. HaymyeHko; BopoHexX. roc. TexHor.
akag. — BopoHnex : BI'TA, 2010. — 171 c. Pexum goctyna: http://e.lanbook.com/book/5821

Octpukos, A.H. JlTabopaTopHbI NpakTUKyM MO npoueccam 1 annapatam: ydebHoe no-
cobue / A.H. Octpukos, A.B. JlornHos, J1.H. AHaHbeBa [u gp.] — BopoHex: BI'YUT (BopoHex-
CKMI TrOCyaapCTBEHHbLIA YHUBEPCUTET UHXEHEPHbIX TexHonormn), 2012. — 281 c¢. Pexum go-
ctyna: http://e.lanbook.com/book/5820

Mpoueccbl U annapatbl (OCHOBbI MEXaHWKW XUAOKOCTU U ras3a) [TekcT] : NpakTu-kym :
yyebHoe nocobue / A. H. OctpukoB [n gp.]; BI'YUT, Kacdeapa TexHonormm Xupos, npo-
LLeCCOB 1 annapaTtoB XMMUYECKMX U NMULLLEBLIX NPOon3BoACTB. - BopoHex : BI'YUT, 2018. - 231
c. Pexxum poctyna: https://biblioclub.ru/index.php?page=book&id=488017

MaTtepuanbl negarormdeckon AnarHOCTUKM no aucumnnunHe «lpouecchbl 1 annapatbi»
[TekcTt] : yuebHoe nocobue / A. H. Octpukos, WN.H. bonroea, N.C. Haym4yeHko [n ap.]; Bopo-
Hex. [oc. YH-T wuHX. TexHon. - Boponex, 2019. - 340 c. - Pexum poctyna:
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2062

6.4 TlepeyeHb pecypcoB WHGHpOPMALUNOHHO-TENIEKOMMYHUKALLMOHHON CeTU
«UHTepHeT», HeOBXoAUMbBIX AN OCBOGHUA AUCLUNIUHLI (MoAayns)

HanmeHoBaHue pecypca cetn «IHTepHeT» ONEKTPOHHbIN agpec pecypca
«Poccutickoe obpasosaHuey - cpedeparibHbll nopmail https://www.edu.ru/
HayyHas anekmpoHHas bubnuomeka https://elibrary.ru/defaultx.asp?
HauuoHanebHass uccnedosamernibCKkasi KomrbromepHass cemb | https:/niks.su/
Poccuu

UHopmayuoHHas cucmema «EOuHoe okHO docmyna Kk obpa3so- | http://window.edu.ru/
gameribHbIM pecypcamy

AnekmpoHHas bubnuomeka BI'YUT http.//biblos.vsuet.ru/meqapro/web
Calim MuHucmepcmea HayKu U ebicuie20 obpasosaHusi PO https.//minobrnauki.qov.ru/
lNopman omkpbimozo on-line obpasosaHusi https.//npoed.ru/

AnekmpoHHasi  UHGopMayuoHHO-0bpasosamenibHass  cpeda | https.//education.vsuet.ru/
@Ire0Y BO «BI'YUT

6.5 [epeyeHb WMHGPOPMALMUOHHBLIX  TEXHOJIOIUWN, Mcnonb3yeMbiX  nNpwu
ocyliecTBfieHMU obpasoBaTesibHOro npouecca nNo AucuuniuHe (Moayrnio), BKNro4as
nepevyeHb NPorpamMmMHOro obecneyeHnss U MHPOPMAaLMOHHbIX CPABOYHbIX CUCTEM

Mpy n3yyeHnUn ANCLMNIIMHBLI UCNONb3YeTCa NporpaMMHoe obecneyeHne, COBpEMEHHbIE
npodeccnoHanbHble 6a3bl 4aHHbIX U MHPOPMAaLMOHHBLIE CnpaBoYHble cuctembl: ANOC yHK-
BepcuTeTa, B TOM yucrie Ha 6ase nporpammHon nnatgopmbl «Cpena anekTpoHHOro obyye-
Hns 3KL».

Mpn ocBOEHUM AUCUMNNWHBI UCMNOMb3yeTCA JIMLEH3NMOHHOE WU  OTKpbIToe
nporpamMmmHoe obecrnevyeHue

[Mporpammbl JInueHsnun, pekBm3nTbl NOATBEPXKAAKLLErO JOKYMEHTa
Microsoft Windows Professional 7 Russian Upgrade Academic OPEN 1
Microsoft Windows 7 (64 - bit) License No Level #47881748 oT 24.12.2010 r.
http://eopen.microsoft.com



http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813
https://education.vsuet.ru/mod/folder/view.php?id=169114
http://e.lanbook.com/book/5821
http://e.lanbook.com/book/5820
https://biblioclub.ru/index.php?page=book&id=488017
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2062
https://www.edu.ru/
https://elibrary.ru/defaultx.asp
https://niks.su/
http://window.edu.ru/
http://biblos.vsuet.ru/megapro/web
https://minobrnauki.gov.ru/
https://npoed.ru/
https://education.vsuet.ru/

Microsoft Open License Microsoft Windows Professional 8 Russian Up-
Microsoft Windows 8.1 (64 - bit) grade Academic OPEN 1 License No Level#61280574 o1 06.12.2012 .
http://eopen.microsoft.com

Microsoft Office Professional Plus | Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 Li-
2010 cense No Level #48516271 ot 17.05.2011 r. http://eopen.microsoft.com
Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot

MicrosoftOffice 2007 17.11.2008 http://eopen.microsoft.com

MicrosoftOffice 2010 Microsoft Office 2010 Russian Academic OPEN 1 License No Level
#47881748 o1 24.12.2010 r. http://eopen.microsoft.com

AdobeReaderXI (6ecnnatHoel1O)  https://acrobat.adobe.com/ru/ru/acrobat/pdf-  read-

er/volumedistribution.htm

7 MaTtepmanbHO-TeXHU4YecKkoe obecnevyeHne AUCLUNIUHbI

YyebHaa ayauTopua AnAa npoBeaeHUA y4eoHbix 3aHATUM Ne 111

KomnnekT mebenu anga yyebHoro npouecca.

JTabopaTopHble ycTaHoBKM: «Abcopbumnsa yrnekucrnoro rasa Bogomn», «Pacxog mMoLlHo-
CTM Ha NepeMelLMBaHne», YCTaHOBKN AN M3YYeHUs1 rTMapOoaNHAMUKN MOTOKOB XMAKOCTU U
rasoB: «lmgpoouMHamuka 3epHUCTOro crosiy, «lmMapoanHamMuKa KOMMayKoBOW Tapenkuy,
«OcaxageHve, BUTaHMe U YHOC TBEPAOW YacTuubl B Xuakon cpegey», «OcaxaeHne TBepabix
yacTuy B Xugkon cpegey, «OnpegeneHme KOHCTaHT npouecca hunbTpoBaHunsay, «bapabaH-
HbI BakyyM-counbTpy», «lMpocTas neperoHkay, «MccnegosaHune tennonepegaym B Tennoob-
MEHHUKe Tuna «Tpyda B Tpyoe»», CTeHA KONMOHHbIX annapaToB.

lMepeHocHoe obopynosaHue: mynbTuMeanHbin npoektop NEC NP 100; Hoytbyk Rover
Book W 500L; akpaH.

YyebOHaa ayauTopusa AnAa npoBeaeHUs y4eOHbix 3aHaTun Ne 115

KomnnekT mebenu anga yyebHoro npouecca.

JTabopaTopHble yCTaHOBKU: «M3yyeHne pEXNMMOB OBWXKEHUS XUAKOCTNY, « OTHOCUTENb-
HbI NMOKOW XMOKOCTWU BO BpaLlaloLweMcs BOKPYr LUITMHOPUYECKON OCU LIMNUHOPUYECKOM CO-
cyoe», «McnbiTaHne BakyyM-Hacoca», «VcnbiTaHne LeHTpobexHoro BeHTungaropar, «Mcnbl-
TaHne LeHTPOOEeXHO-BUXPEBOro Hacoca», «HopMmanbHoe ncnbiTaHne LeHTPOOEXHOro Haco-
ca», «CteHq bepHynnuy.

lMepeHocHoe obopynosaHue: mynbTumMeanHbin npoektop NEC NP 100; Hoytbyk Rover
Book W 500L; akpaH.

YyebHasa ayauTopua AnAa npoBeaeHUA y4eOoHbIx 3aHaTunM Ne 117

KomnnekT mebenu anga yyebHoro npouecca.

MakeT BaKkyyM-BbiNnapHOM YCTAHOBKN C BbIHOCHOW rpetowlen kamepon. Maket maccoob-
MeHHoro annapara. CTeHapl: « TpexkopnycHas BaKyyM-BbinapHasi ycTaHoBKay», «PekTtuduka-
LMOHHasi yCTaHOBKa HenpepbiBHOro aencteuns», « OCHOBHble BMAbl punbTpoBanbHbIX MaTe-
pranoBy, «/lcnonb3yemble BUAbI HACaAOK B MacCcooOMeHHbIX annapartax», «PasnnyHeie Bu-
Abl KOHTaKTHbIX YCTPONCTB MacCOOOMEHHbIX annapaToBy.

lMepeHocHoe obopynoaHue: mynbTuMeanHbin npoektop NEC NP 100; Hoytbyk Rover
Book W 500L; akpaH.

YyebHaa ayautopusa AnAa npoBeaeHUA y4eoHbix 3aHaTuM Ne 201
KomnnekT mebenu anga yyebHoro npouecca.
MynbTmeguiHbeii npoektop Epson EH-TW6100, akpaH HacTeHHbIN. HoyTOyK.

[onyckaeTca ucnonb3oBaHWe APYIMX ayauTopui B COOTBETCTBUM C pPacnUCaHUEM
y4eOHbIX 3aHATUI U OCHALLEHHbIX COOTBETCTBYHOLUUM MaTepuanbHO-TEXHUYECKUM UAN NPO-
rpaMMHbIM oBecneveHnem.


http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volumedistribution.htm
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volumedistribution.htm

8 OueHo4Hble MaTepuanbl ANA NPOMEXYTOYHOM aTTecTauum obyyvyarowmxcsa no
aucuunnuHe (Moaynio)

OueHo4Hble maTepuanbl (OM) ona gucumnnuHbl (MOAyNs) BKNOYalT B cebs:

- nepeyvyeHb KOMMNETEHUUN C yKa3aHWEM MHANKATOPOB LOCTMXKEHUS KOMMNETEHUMI, dTa-
noB nx oOpPMMUPOBaHUSA B NpoLiecce 0CBOeHNA obpasoBaTeribHOW NPOorpaMmbl;

- onMcaHue LKasn oLeHNBaHWUS;

- TUMNOBbIE KOHTPOSbHbIE 3a4aHUS UM UHble MaTepuanbl, HeobxoaMMble ONSA OLEHKN
3HaHWN, YMEHWI, HaBbIKOB,

- MeTogudeckne matepuansl, onpefenstowme npoueaypbl OLEHUBAHUS 3HAHWIA, yMme-
HWI, HaBbIKOB 1 (MNN) OMNblTa AEATENBHOCTM.

OM BxogsT B coctaB paboyen nporpammbl gUCUUNnvHbLL (MoAynsd) B BUAe npunoxe-
HUA.

OueHouHble maTepumanbl hopmupytotes B cootBetctBum ¢ I BI'YUT «[MonoxeHne o6
OLEHOYHbIX MaTepmanax».



OLEHOYHbLIE MATEPUAIIbI
ansa NPOMEXYTOYHOU ATTECTALUU

no gucuUunImMHe

TEXHOJNNIOMMYECKUE MNMPOLIECCHI U NMPON3BOACTBA



1 NepeyeHb KOMNETEHUUN C yKazaHueM 3TanoB ux chopmmpoBaHus

Kop
Ne KoMmne dopmMynupoBKa Koa n HaumeHoBaHue nHgukaTopa
n/n KOMMneTeHUuuun OOCTUXEHMA KOMNeTeHUUMn
TeHUMMN
1 MKB-3 CnocobeH npoBoauTb TexHudeckoe ocHa- | U-1nke.s — YYacTByeT B TEXHUYECKOM OCHa-

WeHne paboumx MecT M BHegpeHue pe-
3yNnbTaToB pa3paboToK CPeacTB U CUCTEM
aBTOMaTM3aUMU W YNpaBreHUss B MNpou3-
BOJICTBO

LeHnM pabounx MeCT U pas3MeLLEHNN TEXHO-
nornyeckoro obopynoBaHus

Koa n HaumeHoBaHue nHAuKaTopa
AOCTUXEeHUd KoMmnetTeHUuuun

Pe3ynbTathl 06y4eHusi (nokasaTesnivu oLueHUBaHUA)

NO-1ks3 — YHacTByeT B TEXHUYE-
CKOM OCHalLleHUN paboymx MecT U
pa3sMeLLEHNN TEXHOMNOMMYECKOro

o6opynoBaHusi

3HaeT: TexHONorMyeckne NpoLecchbl 1 TeXHorormyeckoe o6opynoBa-
HUEe ANS MX peanusauuv, NPUHUUMLI OCHALLleHUs pabounx MecT U
pa3MeLLeH1sl TEXHOMOrMYeckoro oGopyaoBaHus

YmeerT: pasmellatb TexXHoJ1orn4eckoe o6opy,£|,OBane N TeXHUYECKU
OCHaWaTb pa6oqwe MecTa

Bnageet: HaBbikaMu pa3mMeLlleHna TexHoriorm4eckoro OGOpy,U,OBaHVIﬂ
n obecrneyeHns ero MakcumarbHOWM npon3BoanTESNTIbHOCTUN, TEXHNYE-
CKOro ocHawleHunsa pa6ow|x MeCT

2. NMNacnopT oUeHOYHbIX CpeacTB No AUcCUUNIInHe

MHaekc KoHTpo-

OueHoYHble MaTepuansl

o TexHonorus/npoueaypa
Ne Pasgensl nnupyemMomn Kom- poueayp
NoNe oueHuBaHus (cnocob
n/n ANCLMNIVHBI neteHumn (Mnu HanMeHoBaHue o
3agjaHun KOHTpONS)
ee 4yactn)
Tecm (baHk mecmo- 1-3 BnaHoyHoe unu Komnb-
8bIx 3adaHuli) IOTEPHOE TECTUPOBaHNE
1 | BeegeHue MKBs-3
CobecedosaHue (80- 66-67 KoHTponb
rpochkl K 3a4emy) npenogasaTenem
CoBpeMeHHble Tecm (BaHk mecmo- 4-5 BnaHo4Hoe nnu Komnb-
Hay4Hble MeToabl 8bIx 3adaHuli) IOTEPHOE TECTUPOBAHWE
nccrnegoBaHus Tex-
2 MKe-3
HOMOrM4yeckux Npo- CobecedosaHue (80- 68 KoHTponsb
Leccos 1 obopyao- rpocsbl K 3a4emy) npenogasaTenem
BaHuA
Tecm (baHk mecmo- | 6-11, 35- | BnaHo4YHOE unun KomMb-
8bIx 3adaHuli) 38, 49-50 | oTEepHOe TeCTUpPOBaHNE
CobecedosaHue (80- 69-75 KoHTponb
rpocsbl K 3a4emy) npenogasaTenem
Mapasnueckue JlabopamopHsbie pa
npoLecchbl TpaHc- p p p
3 MKBs-3 6ombi (cobecedosa-
NopTUPOBaHUS TeX- HUE) (8OMPOCHI K 38 110-133 3awuta nabopaTopHbIX
HONOIMYeCKnX cpea p paboT
wume nabopamop-
Hbix pabom)
CumyauyuoHHoe 58 KoHTpornb
3adaHue npenogasaTtenem
Tecm (baHk mecmo- | 12-25, 39- | BnaHo4yHOe NN KOMnMb-
8bIx 3adaHuli) 40, 51-53 | oTepHoe TecTupoBaHue
CobecedosaHue (80- 76-86 KoHTponb
rpochkl K 3a4emy) npenogasaTenem
Munpomexarite- JlabopamopHsie pa
CKue npowecchl 1 p p p
4 MKs-3 6omni (cobecedosa-
obopynoBaHue ans 3awmTa nabopaTopHbIX
Hue) (s8onpocsi K 3a- 134-149
nx peanusauum paboT
wume nabopamop-
Hbix pabom)
CumyauyuoHHoe 59-61 KoHTponb
3adaHue npenogasaTenem




Tecm (baHk mecmo- | 26-28, 41, | BnaHo4yHoe NN KOMnMb-
8bIx 3adaHuli) 54-55 I0OTEpPHOE TECTUPOBaHUE
CobecedosaHue (80- 87-92 KoHTponb
rpochkl K 3a4emy) npenogasaTenem
Tennosble npouec- JlabopamopHnble pa-
5 | cbl u 06opynoBaHme MKe-3 6omni (cobecedosa- 3aWMTa NAGODATODHBIX
AN UX peanusaumm Hue) (sonpocsi K 3a- 150-155 W a6oFT) P
wume nabopamop- P
Hbix pabom)
CumyauyuoHHoe KoHTponb
62-63
3adaHue npenogasaTenem
Tecm (baHk mecmo- | 29-34, 42- | BnaHo4yHOE NN KOMIMb-
8bIx 3adaHuli) 48, 56-57 | oTepHoe TeCcTUpoBaHme
CobecedosaHue (80- 93-109 KoHTponb
MaccooGmeHHble ;g%‘;‘;’;nj’g;’s;’g)pa_ npenoaasatencm
g | npouscchin obopy- MKBs-3 6omsi (cobecedosa-
OOBaHWe s nx HUE) (80MPOCHI K 3a- 156-172 3awwmTa nabopaTopHbIX
peanu3auun p pabot
wume nabopamop-
HbIX pabom)
CumyauyuoHHoe KoHTponb
64-65
3adaHue npenogasaTenem

3. OueHoYHble MaTepuanbl Ans npome)KyTquoﬁ aTTecTauun.

TunoBble KOHTPONbHbLIE 3adaHUA WU UHble MaTepuanbl, Heobxoaumble AnNA
OLEeHKU 3HAaHWW, YMEHUW, HaBbIKOB M (UNN) OMNbiTa AEATENIbHOCTU, XapaKTepusyroLwmx
3Tanbl hOpMMpPOBaHUA KOMMETEHLMA B npouecce OCBOEHUA obpa3oBaTenbHOW Npo-
rpaMmmbl

ATTecTtaumsa obyyaroLerocs no AUCUMNANHE NPOBOAUTCA B (POPMe TEeCTUPOBaHUA, U
npegycMaTpmBaeT BO3MOXHOCTb nocneaytoLlero cobecenosaHus (3ayeTa).

Kaxgbi BapuaHT TecTa BKNoYaeT 15 KOHTPOSbHbIX 3a4aHUN, U3 HUX:

— 6 KOHTPOJSIbHbIX 3aaHNn Ha NPOBEPKY 3HAHWM;

— 6 KOHTPOJSIbHbIX 3a4aHNN Ha NPOBEPKY YMEHUN;

— 3 KOHTPOSbHbIX 3a4aHNst Ha NPOBEPKY HABbIKOB.

3.1 TecTbl (baHK TECTOBbLIX 3afaHUN)

3.1.1 Wucghp u HaumMeHOBaHUEe KOMiemeHyuu

I1Ke-3 CriocobeH nposodumb MexHUYECKOe OCHaweHue pabodyux mMecm u 8HeOpeHue
pesynbmamoe pa3pabomok cpedcme u cucmeM asmomamu3ayuu U yrnpaesieHus 8 npous-
godcmeo

Ne TecToBOE 33gaHue
3ajaHus
A (Ha BbIGOp 04HOro NpaBUIILHOrO OTBETA)
1 TeKy4ecTbio XXMOKOCTUN Ha3blBaloT
1) CBOWMCTBO XMOKOCTEWN, 0O3HavalLLlee cnocobHOCTb NepemMellaTbcs 6e3 BNusHNs casura-
IOLLNX CUTT;

2) obliee CBOMCTBO ANA BCeX XUAKOCTEN, O3HayaroLlee Cnoco6HOCTbL TeUb nNog Bnu-
AAHWEeM caMbIX MalbIX CABUrAlOLWMX YCUTTUIA;

3) oOuee CBONCTBO ANdA BCEX XUOKOCTEN, O3HAYaroLLee CoCOOHOCTL TeYb MOA BIIUSHUEM
N3MEHEHUSI NOBEPXHOCTHOIO HaTSXKEHUS;

4) ocoboe CBONCTBO ANs HEKOTOPbIX XUOKOCTEN, O3Ha4aroLWwee CnocobHOCTb TeYb Mof,
BIIMAHNEM cOoBuUraroLmx cun.

2 Ocob6eHHOCTbIO HBIOTOHOBCKNX XXUAKOCTEN ABNAETCHA TO, YTO ANS HUX

1) BS3KOCTb HE 3aBMCUT OT TemnepaTypbl U AaBMEHNS;

2) cnpaBegsiMB 3aKOH BHYTpPeHHero TpeHus HbloToHa;

3) Mopynb ynpyroctu He U3MEHSIETCH C YBENUYEHNEM TEMMNEPATYPbI;

4) HecnpaBensIMB 3aKOH BHYTPEHHErO TpeHus HbloToHa.




CyLIHOCTb rMnoTesbl CMOLIHOCTY 3aKoYaeTcsl B TOM, YTO XKMOKOCTb paccMaTpuBaeTcs kak
1) cpepna, MetoLLas paspbiBbl U NMYCTOThI
2) croxHas cpefa C pacTBOPEHHbIMM rasami, BelecTBamm, UMEtoLLast paspbiBbl U MyCTOThI
3) HenoABWXHOE TBEPAOE WIW KMUAKOE Tero, Npu onpedeneHHon TeMnepaType 1 gaBrneHun
4) KOHTUHYYM, HenpepbiBHaA CNJoWHas cpeaa

B oTKpbITOM cocyae HaxoouTCS XUAKOCTb C NNOTHOCTbIO p = 1000 Kr/m>. MaHomeTp, npucoeaun-
HEHHbIN B HEKOTOPOW TOYKE COCcyaa, NoKasbiBaeT AaBneHne p = 5-10* Ma. Ha kakow BbicoTe Hapg
OaHHOW TOYKOM HaXOAMTCH YPOBEHb XNOKOCTU B pe3epByape?

1) 15m

2) 05m

3) 15m

4) 5m

ABcontoTHOe JaBneHue B Touke A, rae p — NNOTHOCTL BOAbl, p, — atmocdepHoe aaenexne, M
— rNokasaHne maHoMeTpa, paBHO:

1) p=M+ pgh
2) p:M+p0+pg(h2—h1)
3) a-S+p, + @h,

4) p=p,+pgh

HanTtn kpuTuyeckyto ckopocTb B npsimon kpyrnom Tpybe d = 0,020 m anga Bo3gyxa, ecnv ero au-
HaMUYECKU KOIPAULIMEHT BA3KOCTU U MIIOTHOCTb COOTBETCTBEHHO paBHbl x=2-10 Ma-c,
p =12 krim’.

1) 8,3 wm/c

2) 19wmlc

3) 3,3wmlc

4) 2,3wmlc

B y3koii yactm Tpybbl Re = 2300, B LUMPOKOW YacT Ha AOCTATOYHOM PaCCTOSIHAM OT pacLUMpeHns
=3
L S

S U - - ) (A

(&N}
1

1) Re =1150
2) Re = 4600
3) Re=2300
4) OTBeT 3aBUCUT OT BENUYUHBI pacxoda n BA3KOCTU

Kak nsmeHuTCA BenuuvMHa notepb Hanopa B MpsAMON Kpyrnow Tpybe, ecnvu pacxod >XWAKoOCTU
yBENMUUTL B 2 pa3a? Pexnm OBMKEHUS XXNOKOCTU — TYpOyNeHTHbIN.

1) YBenuuutcsa B 2 pasa

2) YBenuuutcs B 4 pa3sa

3) YMeHbLMTCA B 2 pasa

4) He nsmenutca

Mpu aKcnepumeHTanbHOM UcCcrefoBaHUM Ha cTteHae BbepHynnu cymMmapHble noTepu Hamopa
TpybGonpoBoAa NEPEMEHHOIO CeYEHUs MOryT ObITb OnNpeaeneHbl;

1) u3 ypaBHeHusi BepHynnu hy = pr b1 &+ﬁ
pg 2g

2) 1o pa3HOCTM NoKa3aHWi Nbe3OMETPOB B Havarne un KoHue Tpybonposoaa
2
3) no copmyne: 5, _ ;L v
1
d2g
2

4) no cdopmyne 4, _[/11 ]U
1 d +Z§,\I.L‘. 2g
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MpocTbiM Ha3biBalOT TPYGONPOBOA
1) He umerLUn MECTHBIX NOTEPb
2) MNOCTOsIHHOIO AnameTpa
3) He umerLwun NoBOPOTOB
4) He nmerOLWMN GOKOBbIX OTBETBNEHUN

11

Hacoc nogaet macno ¢ pacxogom 2 n/c Ha BbicoTy 60 M. lMoTepu Hanopa cocTaBnsoT 42 M.
Oba pesepByapa oTkpbITbl, K[ Hacoca paseH 0,6. NMnotHocTe macna p = 900 Kr/m>. Yemy paB-
Ha MOLLHOCTb Ha Bany Hacoca?

1) 30«kBt

2) 3 kBt

3) 1,77 kBt

4) 1,24 kBt

12

CKOPOCTb OCKAEHUS NPU TaMUHAPHOM PeXUMe PacCHNTLIBAETCS Mo hopMyre:
2 2
id
1) & . alay
4 2

2) gd3(pm—p)p;
ﬂz
3) |84 (Pw=p)|

18u

4) /4(pm—p)gd .
3ép

13

OTcTanBaHue ecTb NpoLecc pa3geneHns nog 4eNCTBUEM CUIbI
1) wHepuwmu;
2) TAXKecTw;
3) ueHTpobGexHon;
4) anekTpmyeckoro nons

14

OCHOBHOWN pacyeTHON reOMEeTPUYECKON XapaKTePUCTUKOM OTCTOMHMKA ABNsSeTCA
1) BbICOTa OTCTONHUKA;
2) AnuHa OTCTOMHUKA;
3) nnowaab NOBEPXHOCTU OTCTOMHUKA B NraHe;
4) BepHbIN OTBET HE YKa3aH.

15

YBenuyeHue KOHLUEeHTpauumn cycneH3nm npun pasgeneHmnn ocaxgeHmem npnsognT:
1) K YBEJIMYEHUIO CKOPOCTU OCaXXOAEHUA;
2) K YME@HbLUeHUI0 CKOPOCTU oCaxaeHus,
3) HE U3MEHAET 3Ha4YeHNA CKOPOCTU

16

YBenuyeHuve nnowanm ocaxaeHns BeAeT K YyBENMYEHNIO:
1) CcKOpOCTU ocaxaeHus;
2) npou3BOAUTESIBHOCTU OTCTOMHMUKA;
3) BpemeHu ocaxaeHus

17

Mpon3BOANTENBHOCTL NPOEKTUPYEMOrO OTCTONHMKA MOXHO YBENNYNTL
1) yBenuumeas BbICOTY M NMoLaab OTCTOMHMKA B NIaHe, a Takke CKOPOCTb OCaXAEeHUS;
2) yBenuuuBas Nnowadb OTCTOMHMKA B NNaHe;
3) yBenuumeas 06bEM OTCTOMHUKA;
4) yBenuuuBasi CKOPOCTb OCaXAEeHUS YacTUL U Nnollafb OTCTOMHUKA B NiaHe.

18

MpaBunbHas 3anncb OCHOBHOMO AuddepeHLmanbHOro ypasHeHnsa ounbTpoBaHUS, ecnu
AP — pa3HOCTb JaBneHun,

Roc, Ry — conpotusneHns ocagka n ounbTpoBanbHON Neperopoaku,

V — obbem dunbTpaTta,

S — nnowagb NOBEPXHOCTU (OUIbTPOBaAHUS,

T — NPOAOIMKMUTENBHOCTN PUNBTPOBAHUS.

1 ) av oy dV AP
) AP ;Ll(Roc+R¢) dr ) Sdr /J(Roc_Rd?) .
g W ___AP sl

dr :U(Roc"'Rq)). Sdr_,u(Roc+R¢)




19 B annapate Ha pelueTke HaxoaMTCS Crol 3epHUCTOro matepuana. Kak nsmexHurca nepenag
Aasnennn AP Ha cnoe, ecrim CKOpoCTb ra3a W 4epes Criol HEMpepbiBHO YBENNYMBATb, HAYMHAS
ot w =0.

p r
1) w, 2) w,
r P
3) w, 4) W,
20 NceBOOOXMKEHHBIN CION
—— TN
Pt P 5264
O
LYY
QOO YO~ O[] O
1) 2) 3)
21 Hayvano nceBaoOXmKeHUs HacTynaeT npu
1) paBeHCTBe cuUnbl rIMAPaABANYECKOro CONPOTUBIIEHUSA CIOS BECY BCEX €ro YacTul;
2) ycnoBuu, 4YTO BEC OTAENbHOM YacTULbl ypaBHOBELLMBAETCHA CUINON CONPOTUBIIEHUS, BO3-
HUKatoLLEen Npu obTekaHUn YacTuLbl NOTOKOM;
3) ycnoBwuwn, YTO BEC BCEX YacTuL, GonbLue rmgpaBnmMyYeckoro ConpoTMBIIEHMS CIOS;
4) ycnoBuu, YTO BEC BCEX YACTUL, MEHbLUE TMAPABINYECKOro CONPOTUBIIEHNS CIOS
22 MoLHoCTb, NOTPebNseMyo MeLLankown Npu yCTaHOBUBLLEMCS PEXMME, PacCUMUTLIBAKOT MO
copmyne:
345
1) pnd” 2) |k, - prid’) 3) Ky-prd”
H n
23 Kakune 13 ¢umnbTpoB aBns0TCA hunbTpamm NnepMoan4eckoro 4ENCTBUS:
1) pamHbIK DUNbTP—Npecc;
2) 6GapabaHHbIn BakyyM—punbTp;
3) HyTY—pUNbLTP;
4) neHTOYHbIN BakyyM—punbTp
24 OCHOBHbIM TEXHONOMMYECKNM MoKasaTenem unbTpoBarbHbIX NEPEropoaoK ABMASITCA
1) nnowagas;
2) TOnwMHa;
3) 3apgepxuBatloLiasi CMOCOGHOCTD;
4) BHeWHW BUA
25 CkopocTb hunbTpoBaHmus (Npu AP = const) no mepe yBenunyeHus obbema cunstpaTa
1) ymeHbliaeTcs;
2) BHavane yBenuuuBaeTcsl, a NOTOM OCTAETCH NOCTOSIHHOM;
3) yBenuuMBaeTcs;
4) He 3aBucuT oT obbeMa punbTpaTa
26 Tennosou 6anaHc annapaTa npu oborpeBe HacbILWEHHbIM Napom 6e3 oxnaxaeHns KoHgeHcara:

1) |Dr=Gyer(ta —ta)}

Dc(ty —tyge )+ Dr+

+Dc(tnac —tyono ) = G2 (try — 12y ) ;

3) Gia(ty, —tix ) = Gacaltax —tay);

4) Dr+Dc(t, . ~txono)=Gaca(tax —tay) -

2)




27 . Kakow 13 annapatoB sBNsieTCA KOXyXOTpyb4aTbiM TENNI0O0OMEHHNKOM?
1
-_:_Jl AL
P
— |
— -
[ A |
[ " P
—r '
'
2) fu
4,,':—l
‘B': [ EE—
__y
0y E .
28 Mpn kOHOEHCAaLMM Napa HanMyne B HEM BO3ayxa
1) He BnMsieT Ha KOSOPULMEHT TENNOOTAAYUN;
2) yBenuuuBaeT KOIPMULMEHT TennooTaauu;
3) yMmeHblaeT K03 PULUMEHT TennooTaauYMn
29 Kak MeHsieTcsi paCTBOPMMOCTL rasa B >XWUOKOCTU, ECIU NOBLICUTL AaBMNEHNE U CHU3UTL Temnepa-
TYPY?
1) YBenuuutcs.
2) YMeHbLumMTCS.
3) He nameHnutcs
30 YpaBHeHus MmaccooTgayu npu abcopbumm anga Bcero annapaTta
1) M= ﬂyF(y_yep);
2) M=KyFAye;
3) M=K,F(y-y);
4) M=KyF(x"-x)-
31 [dnarpamma y-x COOTBETCTBYET NPOLLECCY
vl oy @A
B
* —
y*=flx)
X
1) abcopbuwum;
2) peKTudmkaumm;
3) neperoHku
32 McxogHasa cmech npu pekTudukaumm nogaetcs B
1) HWXHIOK YacTb KOJMOHHBI;
2) cpeaHKK 4YacTb KOJIOHHbI,
3) BEPXHIOH YaCTb KOMOHHbI
33 CyLluka npu HenocpeaCcTBEHHOM COMPUKOCHOBEHMM BbICYLUMBAEMOro Matepuarna ¢ CyLnbHbIM

areHToM HasblBaeTcs:
1) KOHBEKTMBHOM;
2) cybnumaunoHHOM;
3) KOHTaKTHOW;
4) paguaunoHHon




34

CwmelumBaeTtcsa G, kr Bo3gyxa ¢ napameTpaMm 1, X1 u G kI Bo3gyxa ¢ napameTpamu b, x. OTHO-
weHve G1/G, = 3. YKaxuTe HoMep TOYKU CMECU Ha /-x auarpamme

I L
\:
4

X1 X

B (Ha BbIGOpP HECKONbKUX NPaBUIIbHbIX)

35

Hacoc ans paboTbl Ha ceTb noabupatoT no
1) 3apaHHOM nopgaue;
2) Tpebyemomy Hanopy;
3) nonesHowm MOLLHOCTY;
4) wmakcumansHomy Krif.

36

BepHble yTBEpXOeHUA
1) npuv NPUKPbLITUMN 3aABUKKM XapaKTepucTuKa TpyoonpoBoaa CTaHOBUTCA “Kpyuye”;
2) npv NPUKPLITUX 3aABUXKM U3MEHSETCH XapaKTepucTrka Hacoca;
3) npw NpUMKpLITUM 3aABUXKKA paboyas TOYKa CMeLlaeTcsl BreBo;
4) npu NPUKPbLITUM 3aABWXKKU YBENTMYMBAIOTCS NOTEpPU Hanopa B TpybGonpoBsoae.

37

[nHamnyeckne Hacocsbl
1) ueHTpoOOGEXKHbIE;
2) oceBble;
3) BuxpeBble;
4) nopLuHeBble

38

Ob6bemMHble Hacochl
1) nopLwHeBbIe;
2) wecTepeHHbIe;
3) BMHTOBbIE;
4) ueHTpobEXHbIE.

39

OTcTamBaHune npumeHsieTcs rnaBHbIM 06pa3omM Ans pas3aeneHus:
1) cycneH3un;
2) amynbcumg;
3) pacTBOpOB;
4) nbinu

40

Kakne oCHOBHble Cnocobbl NCNOMNb3YTCS AN1S NepeMeLLMBaHUSA XULOKUX CPes;:
1) MexaHu4YecKum;
2) nHeBMaTU4YeCKUN;
3) UMPKYNALMUOHHDLIN,
4) ynbTpa3BYKOBOW

41

KoMneHcauus TemnepaTypHbIX YATUHEHWI NpedycMoTpeHa B TeNNoOOMEHHMKaX

b 4 i

Ny N

a) Hﬁ)‘ 0) 11 B) r) "




42

PacTBopuMOCTb rasa B XXWAKOCTW YBENMYMBAETCS
1) co cHMxeHUeM TemnepaTtypbl;
2) CO CHWXEHWEM OaBneHus;
3) c noBbIWeHUeM AaBNEeHNUS;
4) c noBbILLEHMEM TEMMEPATYPHI

43

Tapenku co CMBHBIMU YCTPONCTBaMU
1) Konmna4vkoBas;
2) «knanaHHasi;
3) cwutyaras;
4) peweTyaTas

44

Tapenku npoBanbHOro Tuna
1) AblpyaTas;
2) pelweTyaTtas;
3) BonHucTas;
4) xonna4vkoBas

45

KonoHHble TapenbyaTble annapatbl MOryT paboTaTtb B rMAPOAMHAMUYECKUX PEXMMAaX:
1) ny3bipbKOBOM,;
2) NIEHOYHOM;
3) nogBucaHus;
4) neHHoOM;
5) cTpynHOM;
6) amynbrupoBaHus

46

HacapgouyHble KOMOHHbI MOryT paboTaTtb B rMApPOAMHAMUYECKUX PEXMMAX:
1) ny3bipbKOBOM;
2) nneHo4HoOM;
3) noaBucaHus;
4) neHHom;
5) cTpynHoMm;
6) amynbrupoBaHus

47

Kakue TexHonormyeckmne npoLecchl MOXHO OCYLLECTBUTL C UCMONb3oBaHMe abcopbumnmn?
1) PaspgeneHue napoBbIX CMeCceM.
2) TMonyyeHue pacTBOpa rasa B XUAKOCTM.
3) PaspeneHue razoBbIX CMeCEWN.
4) TlornolleHune rasoB 13 ra3oBblX CMeceun TBepabIMy NornoTuTeNnsMm

48

Kakue cywmnku Hambonee LenecoobpasHbl ANs CYLIKM ChiMy4nx matepuanos?
[ns cywkmn matepmnanosB NCMOMb3YOT CYLUUIKK:

1) O©apabaHHble;

2) BanbLoOBbIE;

3) FNeHTOYHbIE;

4) cybnMMaLunoHHble;

5) ¢ kunAwum cnoew;

6) pagmaumoHHble

KOHBEKTMBHbIV MPOLIECC CYLLUKN MOXHO OCYLLECTBMATE B CNEAYIOLLMX CYLUNIIKAX:
1) neHTOYHas;
2) BanbLOBas;
3) kamepHas;
4) TyHHenbHas

B (Ha coorT

BeTCTBUE)

49

3akoHbI MPONOPLNOHANBHOCTY ANs1 LLEHTPOBEXHOro Hacoca
1NQ~ a.n
2)H~ 6. n*
3)N~ B.N°

50

Kak nsmeHsietcst Hanop, MOLLHOCTb U Noaya LeHTPOOeXHOro Hacoca Npu yBenuyeHun Ymcna
obopoToBs B 1,5 pasa?

1) Hanop H A) yBenununtes B 2,25 pasa

2) Tlopava Q B) yBenuuutca B 1,5 pasa

3) MouwHoctb N B) ysenunuutca B 3,38 pasa

51

YCTaHOBUTb COOTBETCTBUE Mexay (bOpMyJ'IOVI Angd pacyeTa CKOPOCTU OCaXaeHna n pexxmMmom
OBWXEHNA.

2
1) Woc:gd (Pm=P) -

18- u




A% _ )07
2) w,, =078 m :
' 0285 043
02850
d _
3) w,, =546 A(pm—p)

o)
a — NaMVHapHbIN PEXNM;
0 — nepexogHas obnacTb;
B — TYpOYNEHTHbIN pexum.
OTtBeT: 1-a, 2-6, 3-B

52 YCcTaHOBUTbL COOTBETCTBUE MeXAY KapTUHKON N TUMOM MeLLarku
a) nonacTtHas; -2
0) nponennepHas; - 1
B) TypOuWHHag. -3
® N
Ee ot
® — O 7N
1 2 3
53 YCTaHOBUTb COOTBETCTBME MEXAY KAapTUHKON 1 CNOCOOOM nepemelLBaHus
a) UMPKYNSALMOHHbBIN; -1
0) nHeBmaTU4eckun; -3
B) MexaHu4eckuin. -2
54 Ha pucyHke nsobpaxkeHbl TEMNNOOOMEHHMKN. YCTaHOBUTbL COOTBETCTBUE MEXAY KAPTUHKOM 1

Ha3BaHMEM.

4)

a) 3MeeBUKOBbIN;-4

6) cnupanbHbIR;-3

B) KOXYyXOTpybuaTblii;-2
r) nnmacTuH4YaTbin-1




55 Ha pUCyHKe VI306pa)KeHbI TEnnooOMEHHMKN. YCTaHOBUTL COOTBETCTBNE MeXay PUCyHKOM U
Ha3BaHMEM.

T -
=

NS

1 2 3 4

a) KOXyxoTpybuatbin;-1

0) opocuTenbHbI;-2

B) 3MEEeBWKOBbIN;-3

r) Tuna «tpyba B Tpyde».-4

56 YcTaHoBUTE COOTBETCTBME MEXAY YPaBHEHNEM paboyver NMMHMM U YaCTbo KOJNOHHbI
a) YkpennswoLias 4acTb KONMOHHbI;-1

0) WcuepnbiBatoLas YacTb KONMOHHbI. -2

Xp
y=——x+——
1) R+1  R+1:
:R+fx+1_fxw
2) R+1 R+1
57 Kakasi U3 JaHHbIX CyLLUIIOK SBnsieTcs:

a) NEeHTOYHOWM;-5

0) pacnbIuTenbHON; -4

B) KamepHown;-2

r) cywunbHOM wkadom;-1

4) BanbLoBon, -6

€) CyLUMNKOW C NCEBAOOXKMKEHHBIM CNoem-3

3.2 TecTbl (baHK TECTOBbLIX 3afaHUN)

3.2.1 Wughp u HaumMeHOBaHUEe KOMiemeHyuu

lMKe-3 CriocobeH npoeodumb mexHU4YEeCKOe OCcHaweHue pabodyux Mecm u 8HeOpeHue
pesynbmamoe pa3pabomok cpedcme u cucmeM asmomamu3ayuu U yrnpaesieHus 8 rnpous-
godcmeo

Homep
TekcT 3apgaHuda
Bonpoca
58 Cutyaums. B uexe, roe Bbl paboTaete, HEOOXOAMMO YBENUYMTL NPOU3BOAUTENBHOCTL. LIeHTpo-
OeXHbI Hacoc nNogaeT cbipbe B konmyecTse 20 M3/q, cosgaas Hanop 50 m. MonHein KN4 Haco-
can=0,8.

3apganue. [pegnoXxnTb MEPONPUSTUS MO YBENUYEHNIO NPON3BOAMTENBHOCTU HAacoca

OTBeT: Npon3BOAUTENBHOCTbL HAcOCa — KONMMYECTBO XWOKOCTU, NOJAaBaeMOE HACOCOM B Hamnop-
Hble TPybONpoBOA B eAuHMLY BpeMeHU. [Nns yBeENMYeHUsi MPON3BOAMTENBHOCTU HAacoca MOXHO:
1. YBenumuntb uncno obopoToB paboyero Koreca Hacoca, UCXOAs U3 3aKOHOB MPOMOpLMO-
HanbHoCcTN Q4/Q=n4/n,.

2. CHuW3uUTb rMapaBnuyeckoe CoMpoTUBMEHME B HAanopHOM Tpybonposoae. [ns 3Toro oTkpbITh
MOMHOCTBIO 3a4BWXKKY Ha HanopHOM TpybonpoBoae, yBeNuYnTbL AnaMeTp HanopHoro Tpybonpo-
BOAa, Of4HaKO AvameTp HanopHoro TpybonpoBoga foMmkeH ObiTb MeHblUe AvameTpa BcachbiBa-
towero Tpybonposoaa.

3. TMopgkntouyntb ABa Hacoca napaniensHo.




59

CMTyaLII/IFI. Bbl pa60TaeTe MacTepOM Ha OYUCTHbIX COOPYXEHUAX, HeobxoaMmMo npoBecTn pe-
KOHCTPYKUMKO C Lesbio yBEJTMYEHUA NPON3BOANTESIbHOCTHU OTCTOWHUKOB.
3apaHue. npeﬂJ'IO)KI/ITb MepPOoNnpUATNA No yesesindeHno npomn3BoanTes1IbHOCTU OTCTOWHWNKOB

OTBeT: [1poM3BOANTENBHOCTL OTCTOMHMKA 3aBMCUT OT CKOPOCTWM OCaXAeHus U nnowagu oT-
CTOMHUKa. [nga yBennyeHus npomsBoamnTenbHOCTM OTCTOMHUKA MOXHO:

1. YBennuuTb pasmep ocaxgaemblx yactuy, nobaensas pacteopbl MAB. Yem kpynHee YacTtuupbl,
Tem GonbLue MX CKOPOCTb OCaXAEHUS.

2. lNepen OTCTOMHUKOM CYCNEH3UI0 HAgo MOAOrPeTb ANS CHWXKEHUSA BA3KOCTU cpedbl. CKopocTb
ocaxaeHnss obpaTHO NponopuuoHarbHa BA3KOCTU.

3. [Ins yBenuyeHnsi NOBEPXHOCTU OCaXOEHNS YCTaHOBUTb MHOMOSIPYCHbBIE OTCTONHUKM. .

60

Cutyauums. Bl pabotaeTte Ha cTaHuun unbTPOBaHUA caxapHOro 3aBoga, Heobxoaumo ysenu-
YUTb CKOPOCTb (PUMbLTPOBAHUS C LieNbio NOBbILEHNS NPOU3BOAUTENBHOCTU (PUNLTPOBaHUE Be-
JeTcs Npy NOCTOSIHHOM nepenage AaBneHus).

3apaHwe. [peanoxuTbs MEPONPUATUSA NO YBENNYEHNIO NPOU3BOAUTENBHOCTU (OUNBTPOB

OTBeT: [MoBbICMTE NPON3BOAUTENBHOCTE UNbTPA MOXHO, YBENUYMB NOBEPXHOCTbL (OUNbTPOBa-
HWS1 U CKOPOCTb (OUNbTPOBAHNS.

[ns yBenuyeHnsi Ckopoctu (pmnbTpoBaHMs Hago:

1. YBenuuntb OBMXyLLYIO cuny npouecca (AP — nepenag gaBneHuin Ha unbTpoBanbHOW nepe-
ropogke) nmbo nosbiwasa M3bbITOMHOE AaBreHuMe Hag uIbTPOBarbHOW Meperoponkon, nmbo
co3faBas BakyyM Mo Hew.

2. Mepen punbTpoOM CcycneHano Hago NoAorpeThb ANs CHUXKEHUS BA3KOCTU cpebl.

3. Ocapok HeobXxoaMMO yaansaTh C PUNbLTPOBANbHOM NEPEropOAKN ANt CHDKEHWS CONPOTUBIEHMS.
4. Vicnonb3oBaTtb (PUnbTPOBarnbHY NEPEropoaky ¢ MEHbLLUMM CONPOTUBIEHUEM.

61

Cutyauums. Bbl paboTaete Ha caxapHOM 3aBoge. [pouecc nepemelLmBaHNAa caxapHOro pacTeo-
pa nmeeT HU3KY0 MHTEHCUBHOCTb.

3apanue: MNpenoxuTb MEPONPUATUS NO MHTEHCUdMKaLMK NpoLiecca NepemMeLLBaHNs caxapo-
cofepaLymx pacTBOpPOB.

OT1BeT: [10BbICUTE UHTEHCUBHOCTL MEXaHUYEeCKOro nepemeLLMBaHns caxapocoepallumx pac-
TBOPOB BO3MOXHO CregylLmmmn cnocobamu:

1. CHM3UTb BA3KOCTb NEPEMELUMBAEMOro pacTBopa, TEM CaMbiM YMEHbLUWTb COMPOTUBIIEHME
cpenpbl BpalleHno Mewwanku. C aTon Lenbio NCMOoMNb3yT annapatbl C TENIOBOW pybaLLKon.

2. YBENMUNTb CKOPOCTb BpalleHnsa Mmewanku. [ns npeaoTepalleHnsi 06pasoBaHNsa BOPOHKU BO-
Kpyr Barna B annapar NnomeLlalT oTpaxaTesibHble Neperopoaky, KoTopble, KpoMe TOro, crnocob-
CTBYHOT BO3HUKHOBEHMWIO AOMONTHUTENBHBIX BUXPEN U YBENUYEHUIO TYPOYNEHTHOCTN.

3. C uenblo yBenuyeHus TypbyneHTHOCTU cpefbl NpU NepemMeLLMBaHNN UCNOMb3YT MHOropsaa-
Hble MeLuanky (nonacTtHble, TYpOUHHbIE).

4. Ona yny4dweHa nepemelunBaHusa 6onblumnx o6bEMOB B COCyAax C NponesniepHbIMU MeLlarn-
KaMu yctaHaBnuasaoT Auddy3opsbl.

62

Cutyaums. Bbl paboTaete Ha caxapHOM 3aBofe, Ansl NOL4OrpeBa XXOMOMNPEeCOBaHHOW BoAbI Me-
pea NocTynfeHMemM B OTCTOMHWUK UCMONb3yeTCs BEPTUKANbHbIA KOXYXOTpyOyaThIn TennooomeH-
HUK. 3a 5 MuH Boga gosmkHa HarpeBatbed oT 35 go 85 °C. Cenvac 3a nsitb MMHYT BoAa Harpe-
BaeTcs ot 35 go 60 °C.

3apaHue: YCTaHOBUTb MPUYMHY OAHHOrO MPOUCLLECTBUSA M MPEeasioknTb psa MEeponpusATMn no
npegoTBpaLleHNo NOLOOHbIX CUTYaLNNA.

OTBeT: XXomonpeccoBas BoAa He HarpeeaeTcs 40 3a4aHHON TemnepaTtypbl B KOXyXoTpybyaTom
TennoobMeHHVKe No creayoLwmnm NpuYnHam:

1. MNoBepxHOCTb TennoobmeHa 3arpsisHeHa. HeobxoaumMo OUYMCTUTBL MOBEPXHOCTb OT 3arpsi3He-
HWUN N CHU3UTb TEPMUYECKOE CONPOTUBIIEHNE CTEHKN.

2. Huskasa ckopocTb ABWKeHWs BoAbl B TpyOkax. CneayeT yBenuunTb pacxod BoAbl UMW yCTaHO-
BMTb NEPEropoaKY B KPbILLKE UMW OHWLLE TEMNOOOMEHHMKA.

3. Huskoe naBneHune n TemnepaTypa napa B MeXTPyOHOM npocTpaHcTBe TennoodMeHHuka. Ons
yBenuyeHunst koadpdumumeHTa TeNNooTAauYM B MEXTPYOHOM NPOCTpaHCTBE MOBbICUTL AaBrieHue
napa u yganuTb HeKOHAEHCUpyoLwmnecs rasbl (BO3gyXx).
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Cutyaums. B uexe paboTtaeT (N0 NpsIMOTOYHOW CXEME) BO3QyXOMoaorpeBaTefb, B KOTOPOM
HarpeBaeTCcs BO34yX OT Temneparypbl t]' =20 °C po t'2 =210 °C ropsuMMK rasamu, KOTopble

oxnaxgatTcs oT TemnepaTypsl t; = 410 °C go Temnepartypsl t, = 250 °C.
3apaHue. Onpegenute CpegHUA TEMMNEPATYPHbIA HAnop Mexay BO34yXOM W ra3om 1 npeano-
XUTb MEPONPUATUS MO Ero YBENNYEHUIO.




OTtBeT: CpefHuii TeMnepaTypHbIi HAMOP MeXay ra3om 1M BO3AYXOM Npu NPSIMOTOKe

410°C ras 250°C

[
>

20°C BO3YX 210°C

[
>

At; =410-20=390°C
At, =250-210=40°C

A5 390 97552

A, 40

& = Aty = Aty 390-40 oo

S n9,75
0 Ao
A,

CpenHuit TeMnepaTypHbIil Harnop MexXay ra3om 1 Bo3gyxom npu NpoTUBOTOKE
410°C ras 250°C
210°C BO3AYX 20°C

Ar, =250-20=230°C

At, =410-210=200"C

Ay 230115

A, 200

A = At ;A;M _ 2304200 s

T.k. At., Nnpy NPOTUBOTOKE OonbLue, YeM Npu NPAMOTOKE, CriefoBaTenbHO NPOTUBOTOYHAsS cXxeMa
)

OBWXeHUs TennoHocutenen bonee Sd)(beKTVIBHa. Heobxoanmo nameHunTb HanpaBrneHne aApuxe-

HUSA OOHOrO U3 TEMMOHOCUTESEN.
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Cutyaums. Bbl paGotaete Ha npeanpusTUM Mo NPOW3BOACTBY a30THOM KWUCMOTbl OMepaTtopoMm
abcopbLUMoHHON KonoHHbI. Mepea Bamu noctaBneHa 3agada MHTEHCUMULMPOBaTh NpoLiecc.
3aganue. [Npeanoxute MeponpusaTUS No MHTEHCUdMKALIMK NpoLiecca abcopbLm aMMmuaka BoAoM.

OTBeT: [Ins nHTeHcudmkauum npouecca abcopbummn ammmaka BoAoN BO3MOXHO MPOBECTM Crie-
ayoLme MeponpusaTus:

1. CHM3nTb TeMnepaTtypy BoAbl.

2. MoBbICcKTbL NapumanbHoe AaBrneHne aMmMmmaka B ra3oBon CMeCH.

3. obecneuntb Hanbonee adhdPEKTUBHLIN rnapoanHaMmMIeckuin pexmnm pabotbl abcopbepa ans
CO30aHVs pa3BUTOWN NOBEPXHOCTM KOHTakTa (a3 Mexay BOAON U aMMNAKOM (3aBUCUT OT CKOPO-
CTW rasa B annaparTe).
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Cutyauus. BoipaGoTaeTe rmaBHbIM WHXEHEpOM Ha xnebonpueMHoM nyHkTe. Bam nopyuunnu
NpPYOBPECTM HOBYIO 3€PHOCYLUMIBHYHO YCTAaHOBKY.

3apaHue: MNonoGpaTb BO3MOXHbBIE KOHCTPYKUMWU CYLUMIOK, MOSICHUTL MX AOCTOMHCTBA U Hepo-
cTaTku.

OTBeT: [Ind BbICYLLMBaAHUS 3EPHOBBLIX MaTepuanoB BO3MOXHO UCMOMb3oBaHne 6apabaHHbIX Cy-
LUMITOK M CYLUUIIOK C KMMALMM (MCEBOOOKMKEHHBIM) CITOEM.

[oCTOMHCTBA yKa3aHHbIX CYLLUITOK:

1. IHTEHCUBHasA 1 paBHOMEpPHas CyLlKa BCIeACTBME Pa3BMTON MOBEPXHOCTU KOHTaKTa MaTepu-
ana v CylnnbHoro areHTa (Bo3gyxa).

2. bonbLioe HanpskeHue no Bnare.

3. KomnakTHOCTbL yCTaHOBKM.

4. B cywunkax C KMNSALWMM CNoem BO3MOXHA CyLUKa MpU BbICOKMX TemnepaTypax BCneacraune
KpaTKOBPEMEHHOCTM KOHTaKTa.

5. Bbicokas cTeneHb UCNoMnb30BaHWs Tenna CyLUUbLHOro areHTa.

HepocTaTkn Takmx CyLLUNOK:

1. NcTtupaHue 1 3HaunTenbHbIN YHOC MEMKMX YacTul,.

2. Bbicokoe rugpaBnmMyeckoe CONpoOTUBIIEHNE B CYLUMITKAX C KUMALLUM CITOEM.

3. CyLUMIIKM C KUNSILLMM CIOEM HEMPUIOAHbI ANs CYLIKU MaTepvana ¢ 60MblMM pa3MepoM YacTuLl.




3.3 CobecepoBaHue (Bonpochkl K 3a4eTy, 3awmTe nabopartopHbix padoT)

3.3.1 Wucghp u HaumeHoBaHUEe KOMiemeHyuu

l1Ke-3 CriocobeH nposodumb mexHuU4Yeckoe ocHaweHue paboyux mecm U eHeOpeHue
pe3yrbmamos paspabomok cpedcme u cucmeM asmomMamu3auyuu U yrpaeseHusi 8 rnpous-
8o0cmeo

Homep
TekcT BONpoca
Bornpoca
Bonpoc k 3avety

66 MpeomeT 1 3agaumn Kypca «TexHonornyeckme npouecchl 1 nponssoacTea». CoBpeMeHHble 3a-
024U MULLEBON N XMMUYECKON NPOMbILLIIEHHOCTMU.

67 Knaccudmkaumnss OCHOBHbIX TeXHOMorMdeckmx npoueccos. OOLme NpuHUMNBI aHanmM3a n pacye-
Ta NpoLeccoB U 06opyL0BaHNS

68 MeTogpbl aHann3a n MogennpoBaHMs TEXHOIOTMYECKMX NPOLIECCOB.

69 YKngkme TexHonormdeckme cpegbl, Kak O0bEeKT NCCrefoBaHNA - CBOMCTBA XUOKOCTEN.

70 XapaKkTepucTrKmn OBMKEHWs Xungroctu. Matematnyeckoe onvcaHne ABUXEHUS U paBHOBECHKS.

71 YpaBHEHWSI SHEPTUM.

72 Buabl noTepb 3Heprun.

73 'mapaBnunyeckme MawmvHbl. OCHOBHbIE XapaKTEPUCTVKN U NapameTpbl.

74 ObopynoBaHue, BxoAsdLee B COCTaB HAaCOCHbIX YCTAaHOBOK, NPUHLUMNbI ero pasmelleHms. OcHa-
LLIEHWEe HACOCHbIX YCTAHOBOK U3MepuTENbHbIMK Npubopamu.

75 Cnocobbl perynupoBaHust paboTbl rMApaBMyYEeCcKMX MallUH C Lenblo obecneyeHnss 3agaHHON
NPON3BOANTENBHOCTW.

76 Ponb rugpomexaHnyeckmMx NpoueccoB B MULLEBON U XMMUYECKON TexHonorusax. Knaccudpukaumns
TeXHonornyeckunx cuctem. Knaccudpmkaumsi TeXHONOrm4eckmx NnpoL,eccoB.

77 TeyeHue XnMOKOCTU Yepe3 3epHUCTbIe U NnopucTble crion. MMapoauHaMuKa NCeBAOOXKMKEHHOTO
cros.

78 TexHunyeckoe ocHalleHne npubopamm KOHTPONs 060pyAOBaHNS C KUMNALMM CAOEM U NPUHLMMBI
ero pasmelleHuns.

79 ®usmyeckasn CyLHOCTb npouecca ocaxaeHus. PasznuuHble rMapoaMHaMuUyeckne pexumbl oca-
XOEHUS.

80 TexHuyeckoe ocHalleHve npubopamy KOHTPONSA CTaHUMI OTCTanBaHUS, NPUHLMIbBI pasMeLLeHms
OTCTOVHMKOB.

81 ®dunbTpoBaHne. Pusmyeckas CyLHOCTb npouecca. [OBuxywiasa cuna, conpoTMBNEHNE N UHTEH-
CVBHOCTb Mpouecca.

82 PexXxnmbl NOCTOSIHHOIO nepenaga AaBfieHUs N NOCTOSIHHOM CKOpOCTU npouecca. Cnocobbl MH-
TeHcudpmkaumm npouecca punbTpoBaHUS

83 TexHnyeckoe ocHalleHne npubopammn KOHTPOMSA CTaHUMA UbTPOBaHMWS, NPUHLMMbBI pasMelle-
HUSA PUNLTPOB.

84 lNepemelumBaHue B XUAKMX cpefax. Buabl nepemelumanms. IHTEHCUBHOCTb U 30dEKTUBHOCTL
nepemMeLLMBaHus.

85 MexaHn4yeckoe nepemelunBaHne. Pacxoq MOLWHOCTY Npu nepemeLlnBaHni.

86 TexHn4eckoe ocCHalleHne npubopamMu KOHTPOMsS CTaHUMW NepemMellvBatoLLlero obopyaoBaHums,
NPVHUMMbI pasMeLLieHns annapaToB C NepeMeLLvBaLWwnuMmn yCTPOUCTBaMN.

87 3HayeHne npoueccoB TennoobmMeHa B XMMUYECKOW 1 MULLLEBOKM NPOMBbILLIIEHHOCTU. Buapbl nepe-
Hoca Tenna, ux XxapakTepPUCTUKU.

88 lMpumeHeHne Teopuu TENNoBOro nogobus Npu MoAenuMpoBaHWW TennoBbIX npoueccoB. Kpute-
pranbHOe ypaBHEHWE TENNO0TAAYN.

89 Tennonepepaya. YpaBHeHue Tennonepegayn. Ceasb mexagy KoaddpuumneHTom Tennonepegaym
1 Ko3ahbmumMeHTamMm TeNNOoTAauM.

90 OnpegeneHuve cpegHen ABMXKYLLEN CUMbl NpoLecca Tennonepeayv.

91 Cnocobbl KOPPEKTUPOBKN TEXHONTOTMYECKMX MapaMeTpoB TENOBbIX NPOLECCOB.

92 TexHunyeckoe ocHalleHue npubopamn KOHTPOMNsS TennoobmeHHoro obopyaoBaHus, NPUHLMMBI
pa3smeLleHns TennoobMeHHbIX annapaTos.

93 Obwwme cBegeHns 0 MaccoobMeHHbIX npoueccax. Knaccudpumkaums n nx obuias xapakrepucrumka.

94 OcHoBbl Macconepefaym co cBoboaHON rpaHuuen pasgena das ras (nap) - XMAKoCTb, XKUOKOCTb
- XMAKocTb. 3aKkoHbl (ha30BOro paBHOBECHS.

95 MaTtepuanbHbIi 6anaHc NpoLeccoB MaccoobMeHa.

96 YpaBHeHue macconepegayn. MaccoobmeH mexay daszamu. CpegHsis ABMXYyLLAs cuna.

97 Abcopbums. Obuime cBegeHUs o npouecce U 0bnacTy ero NPakTU4EeCKOro NPUMEHEHNUS.




98 lNpocTtas neperoHka n pektndukaumsa. PaBHoBecne B CUCTEME Nap - XUAKOCTb. YpaBHEHUE Nnu-
HUM paBHOBECKS.

99 MaTtepuanbHbIi GanaHc HenpepbIBHOW pekTUdmkaumMm GUHapHbIX cMecel. YpaBHEHUEe JMHUN
pabounx KOHUEHTpauun yKpennsoLwen n ncHepnbiBatoLlen YacTen pekTMUKaLMOHHON KOSOH-
Hbl.

100 KOHCTPYKLUKN KOMOHHBIX annapaToB, TEXHUYECKOE OCHaLLleHMe Npnudopammn KOHTPOMS, NPUHLIMNGI
pasMeLleHns pekTudukaumoHHoro obopyaoBaHus, cnocobbl perynMpoBaHusa npov3BOAMTENb-
HOCTMW.

101 MaccoobmeH Mexay XMAKOCTb (ra3oM unu napom) n TeepabiM Tenom. MacconepeHoc B TBep-
pon gase. MacconepeHocC BO BHELLHEN dhase.

102 Ancopbumsa. AocopbeHTbl. Ycnosus gecopbumun. MaTtepumanbHbin 6anaHc npouecca.

103 AncopbumnoHHas annapartypa: TEXHUYECKOe OCHalleHne npubopamMm KOHTPONS; NPUHLMNLI pas-
MeLleHus agcopbepos.

104 Cywka. Obwume cBegeHusi. KOHBEKTMBHAA Cyllka BMaxHbIX maTepuanoB. MatepuanbHble Oa-
NaHChl CYLUNIbHbBIX YCTAaHOBOK.

105 Cyuwka. Pacxog TennoHocutenen. TennoBble 6anaHchl CyLUMIbHbIX YCTaHOBOK.

106 TeopeTnyeckasa v AeACTBUTENbHAS CYLUMUIIKA.

107 OCHOBbI KUHETUKM MpOLIeCCa KOHBEKTMBHOW CYLLIKW: CBOMCTBA BMaXHbIX MaTepuanos, KNHETUYe-
ckas KpnBas KOHBEKTMBHOW CYLLKW, onpegeneHme NpogosPKUTENbHOCTM CYLLKM.

108 KoHTakTHble U TepmMopaanaumnoHHble cynnky. Cyllka B none TOKOB BbICOKOM YacToThbl. Cybnu-
MAUMNOHHbIE CYLLUIIKN.

109 TexHnyeckoe ocHalleHne npubopamMmn KOHTPOSS CYLUUSIbHBIX YCTAaHOBOK, NMPWHLMMNbI pasMelle-
HWSI CYLLMIIOK.

Bonpockl k na6opaTtopHbiM paboTam

110 YTo Takoe 13bbIToYHOE M abcontoTHOEe AaBneHne? YTo Takoe rugpoctaTu4eckmii Hanop?

111 "eomeTpmyecKas 1 aHepreTMyeckas MHTepnpeTaums OCHOBHOIO ypaBHEHNS TMAPOCTaTUKK

112 Cunbl, OEVACTBYIOLLME HA XMUAOKOCTb MPU paBHOMEPHOM BpAaLLEHUN €€ BOKPYr BEPTMKAIIbHOW OCU
B LMITMHOPUYECKOM cocyae.

113 YKkasaTb MecCTa pa3MelleHUs OaTyMKOB Ha YCTaHOBKE C Bpallalowumucs YCTpOWCTBamMu Ans
KOHTPOMsi TEXHONOMMYECKNX NapameTpoB.

114 YTo Takoe NamMmHapHbIN pexnm asmxeHns? Ero ocobeHHocTu.

115 YTo Takoe TypOyneHTHbIN pexum ABmkeHna? Ero ocobeHHoCTW.

116 Yuncno PenHonbaca ansg uMnnHapuieckmx Tpyo.

117 YTo Takoe uncrno PerHonbaca u ero omsmyecknin cmbicn? Ero Kputuyeckoe 3HaydeHune

118 B 4eM NpuynHbI paspyLleHnsi TaMMHApPHOro pexnma’?

119 YpaBHeHME pacxoga.

120 OnpenennTtb TEXHONOrMYEeCcKne napameTpbl, Noasiexalline KOHTPOsIo, YykasaTb MecTa pasmelle-
HWSA AATYMKOB HA YCTAHOBKE MO ONpeaeneHnio PeXMMOB ABWKEHUA TEXHOMNOrMYECKOn cpeapl.

121 Kak npov3BoauTCs M3MEpPEHNEe CKOPOCTU CTPYAKU Umax U CPEAHEN CKOPOCTM XUAKOCTU Ug, B MO-
TOKE?

122 KakoBo ypaBHeHue bepHynnu Ans ycTtaHOBMBLLErocs NOTOKa HECXKMMaeMON XUAKOCTN?

123 MapaBnnyeckun rnagkme Tpybbl, 06nacTb BNNAHUS BA3KOCTU U LLEPOXOBATOCTU, rMApaBiNYecKku
LuepoxoBaTble TPyObl.

124 Kakne noBepxXHOCTU CYMTAIOTCSA rMAPaBANYECKU rMagkumMm?

125 UTto Takoe MecTHble conpoTuBnenna? KoadhduumeHtT MecTHOro rugpaBnmyeckoro ConpoTuene-
Hus. Popmyna Bericbaxa.

126 B yem reomeTpuyYeCcKkunii U IHEpreTUHEeCcknii CMbICn ypaBHeHus bepHynnn?

127 Kak onpegenuTb NnoTepu Hanopa Ha TpeHue?

128 Kak onpegenvtb MecTHble NOTEpU Hanopa?

129 UTto Takoe norpaHunyHbIv NamuHapHbIA BA3KUI NOACMON U OT Yero 3aBMCUT ero TonwunHa?

130 OT Kakmx pakTopoB 3aBUCUT A B pa3nMYHbIX 30HaX?

131 OnpegenuTb TeXHONOrMYeckne napamMmeTpbl, nognexaiime KOHTPOio, ykasaTb MecTa pasmelle-
HWUsi JATYMKOB Ha cTenae bepHynnu.

132 KakoBO yCTPOMCTBO LIeHTPOBEXHOr0 BeHTUNATOpa. Ponb «ynuTkn», KOHy3opa, anddysopa?

133 OnpegenqTb TeXHOMOrMYecKMe napameTpbl, noanexawine KOHTPOMO NpY 3KChnyatauum LeH-
TPOOEXHON MaLUUHBI, YKa3aTb MECTa pasMeLLEHMS AaTYNKOB Ha YCTAHOBKE.

134 OCHOBHbIE XapaKTEPUCTUKN ABUXEHUS B Crioe 3epHUCTOro Matepuana.

135 CTpyKTypa NCEBAOOXKMKEHHbIX CNOEB. XapaKTepuUCcTMKa pasnuyHbIX CTaauin NCEBOOOKMKEHUS.

136 OcHoBHOe ypaBHeHue B3BelUeHHOro cnos. lNpuunHel noctosiHcTBa AP, Npu uU3MeHeHun U, B

VHTEpBare CKOpPOCTEN BO3AyXa OT Uy, A0 Uy,




137 OnpegennTtb TEXHOMOMMYECKkMe napamMeTpbl, MOAMEXalUMe KOHTPOMIO MpU 3KchnyaTauunm ycrta-
HOBOK C NCEBAOOXIMKEHHbIM CITOEM, YKa3aTb MecTa pa3MeLLeHnsa JaT4YMKOB Ha YCTaHOBKE.

138 Cwvinbl, [EVNCTBYIOLNE HA OBMXKYLLYIOCS B XXMOKOCTU LWIAPO0Opa3Hyo YacTmuy

139 dakTopbl, BAMAIOWME HA CKOPOCTb ocaxaeHus. MeTtoabl MHTEHCUMKaUMM npouecca ocaxae-
HYS

140 OnpegennTb TEXHOMOIMYECKME NapaMeTpbl, NoAanexawiue KOHTPOM MNpv 3Kchnyatauum oT-
CTOMHVKOB, yKa3aTb MeCTa pa3MeLleHms AaTYNKOB Ha YCTaHOBKE.

141 OvddepeHumansHoe ypaBHeHUE npouecca hunnbTpoBaHUA Npu NOCTOSHHOM nepenage gasne-
Hus. [BuxKyLasa cuna punsTpoBaHna

142 KoHcTaHTbI npouecca punbTpoBaHUA, NX U3MYECKUA CMbICI U NpaKTU4ecKoe 3Ha4YeHne

143 Tunbl unbTPOBarbHBIX NEPEropogok U TpeboBaHus, NpeabsBrsemMble K Marepyanam unb-
TPOBaHHbIX NEPeropogok

144 KOHCTPYKUUKN hunbTpoB NEPUOANYECKOTO U HEMPEPBLIBHOIO AEUCTBUM

145 OnpegennTb TeXHOMNOrMYeckMe napameTpbl, nognexaiime KOHTPOM npu KcnnyaTaumm dunb-
TPOB NEPUOAMNYECKOrO AEUCTBMIS, YKa3aTb MeCcTa pasMeLleHns AaTYMKOB Ha YCTAHOBKE.

146 OnpenennTtb TEXHONOrMYECcKNe napameTpbl, Noanexalime KOHTPOM Npu aKCcnyaTauum Henpe-
PbIBHO OENCTBYHOLMNX DUNBTPOB, YKa3aTb MeCcTa pa3MeLleHns AaTYMKOB Ha YCTaHOBKE.

147 HasHayeHuve npouecca nepemMeluvsanms. Tunbl Mewanok, 061acTb MX NPUMEHEHNs

148 dopmyna gna onpegeneHnss MOLLHOCTU NepeMeLLIBaHNS.

149 OnpenennTb TeXHONOrM4yeckne napameTpbl, noanexawine KOHTPOM Npu 3KChyaTauum peak-
TOPOB C MEXaHWYECKMM NepemelLMBaHNEM, yKasaTb MecTa pa3MeLleHnsa 4aTYMKOB Ha YCTaHOB-
Ke.

150 Tennonepepada. MexaHnam npouecca U OCHOBHOE ypaBHEHWe Tennonepegaydv

151 TennoBasi Harpy3ka annapata. OnpegeneHne TeNOBON Harpy3ky annapara. Tennoson 6anaHc.

152 CxeMbl ABUXeHUs TennoHocuTenen. OnpegeneHne cpegHero TeMnepaTypHoro Hanopa

153 CBs3b kK03(pPULMEHTOB TENNOOTAAYM M TENNoNepeaayn

154 MeToabl MHTEHCKdMKaLMK NpoLecca Tennonepeaayn.

155 OnpefenuTb TEXHOMOrMYeckne napamMeTpbl, Nognexaliue KOHTPONO Npu aKcnnyaTtaumm Tenno-
0OMEeHHWMKa, yKa3aTb MecTa pasMeLLeHns 4aT4YMKOB Ha YCTaHOBKE.

156 ConpoTuBreHne opoLlaembIx Tapenok

157 [Bnxylias cuna npoLeccoB Mmacconepeaayu.

158 Xapaktep 6apboTaxa npy M3MEHEHMN pacxoda rasa Yyepes Tapesky.

159 M'mapoanHammn4yeckme pexxmmbl paboTbl Tapernok

160 HanpaBneHne macconepegayv npu abcopobumm

161 HasHayeHue, yCTPONCTBO M NPUHLIMM AENCTBUSA KONMNaYKOBOW Tapenku

162 KOHCTpyKUMKM TapenbyaThiX KOJIOHHbIX annapaToB

163 MHTeHcndurkaums npouecca abcopbunm

164 OnpegennTtb TEXHOMOrMYECKME MapameTpbl, MoAfexallimMe KOHTPOM Npu akchnyatauun ab-
COPOUMOHHBIX KOJTOHHbIX annapaTtoB, Yka3aTb MecTa pa3MeLleHns aTYNMKOB HA YCTAHOBKE.

165 MpuHUMNUansHas cxema NepuoanyYeckon NPoCTon NeperoHKn, CyLLHOCTb npoLecca.

166 OnddepeHumnansHoe ypaBHEHNE MaTepmanbHOro 6anaHca NpoOCTON NEPEroHKn

167 PacueT konm4ecTBa noay4aeMoro octaTka nyTem rpadmyecKkoro MHTErpPUpPOBaHHUS.

168 OnpegennTb TeXHOMOrMYEcKMe NapameTpbl, Noanexalne KOHTPOS0 NpU 3KCnnyaTauum pekTu-
hMKALMOHHBIX KOJIOHH, YKa3aTb MecTa pasMeLleHMs JaTYMKOB Ha YCTAHOBKE.

169 OT1nuumTensHasg 0COGEHHOCTb CYLLKU OT APYrnx cnocoboB 00e3BOXMBaHMS

170 dopMbl CBA3M BrarM ¢ MatepuanoM. Xapakrep yaaneHus Bnarv u3 marepuana

171 YCTPOWCTBO CYLUNIOK

172 OnpegennTb TEXHONMOMMYECKNE MapameTpbl, MOANEXallMe KOHTPOSK NpW 3KChfyaTauun KOH-

BEKTUBHbIX CYLLUWIIOK, YKa3aTb MeCTa pa3MelleHnd JaT4nkoB Ha yCTaHOBKeE.

4. MeToamnyeckme matepuansbl, onpegensowme npoueaypbl oleHUBaHUA 3HaAHUMN,
YMEHUHN, HaBbIKOB U (UNK) onbiTa AEATENbHOCTU, XapaKTepu3yrLwmux 3Ttanbl ¢popmu-
pOBaHMA KOMMETEeHLUNN.

Mpouenypbl OLEeHMBaHNA B XO4€E N3YyYeHUsT ANCLMNITMHBI 3HAHUIW, YMEHU U HaBbIKOB, Xa-
paKTEPU3YIOLLMX 3Tanbl POPMUPOBAHUS KOMMETEHUUN, PErfaMeHTUPYOTCS NONOXKEHUAMMU:

M BIr'YWUT 2.4.03 lNonoxeHne 0 KypCcoBbIX 3K3aMeHax 3ayeTax;

M BIrYWUT 4.1.02 NonoxeHne 0 penTUHIoBOW OLeHKe TeKyLLen ycneBaeMoCTu.



5. OnucaHue nokasaTtenen U KpuTepueB OLEHUBAHMUA KOMMNETEHLMA Ha pa3fiMyHbIX 3Tanax ux oopMMpoBaHUA, onucaHue
LUKan oueHUBaHUA ANA KaX[oro pesynbTata o6y4YeHusi No gucumnniuvHe/npakTuke.

PesynbTaTtbl 06y- LLikana oueHnBaHWA

MpeoMeT oueHKn

Kputepun oLieHnBaHUA

YeHus Mo atanam A -
(NpoayKT unu MokasaTenb oueHMBaHUs . kapemuye YDOBEHbL OCBOE-
dhopmupoBaHms CchOPMUPOBAHHOCTU KOMMETEHLMI poBEHb OCBOE
KOMMNEeTeHLMN npouecc) cKas olehka | g KOMMEeTeHLUMN
5 nnu 6annbl
I1Ke-3 - CnocobeH npoeodumb mexHU4YecKoe ocHaujeHue paboyux Mecm u pasmMeuwjeHue mexHos102u4ecKko20 ob6opydoeaHusi
3Haer TexHono- 60 1 6onee % npaBWIbHbLIX OTBETOB 3ayTeHo Ocsoena (6asosei,
rmyeckme npouec- - P o np MOBbILLEHHbIN)
bl U TEXHONOM- ect e3ynbTaT TeCTUPOBaHNS He ocsoera
yeckoe o6opyao- meHee 60% npaBuUnbHbIX OTBETOB He 3auteHo

(HegocTaTOYHbLIN)

BaHWe Ang nx =
o0yyvaroLNNCS peLLnIT UM NPeasioxXun BapnaHT
peanusaunn, 3Hare TexHonorIeckux pe)L/IJeHI/ILFll-lCMT apu,MOHHoe 3au2HJ|J|/|e OTBeTI/IE)'I He Ha OcaoeHa (6aso-
NPUHLWMbI OCHa- npoueccoB N TeXHOJIOrn4ye- y ’ 3ayteHo Bbllh, NOBbILLEH-
CKOro 060pyaoBaHNs ans ux | BCE BOMPOChI, HO B TeX, Ha KOTOpbIe Aan OTBeT, He .
LeHnsA pa60‘4|/|X COGece,ﬂ.OBaHme gonyctun ownokn HbWI)
MECT 1 pasmellie- | (saver) peanusaummn, NPUHLUNOB -
HWS TEXHOMOM- OCHaLLleHns pabo4ymx MecT U | oby4valoLMiACs He NPeanoXni BapnaHToB peLleHuns He ocBoeHa
Yeckoro o6opy- pa3MeLLeHnst TEXHOornYe- CUTYaLMWOHHOTO 3afaHunsi, B 0TBETE Aonyctun 6o- He 3auteHo (HEAOCTATOuHbINA)
[0BaHMS ckoro obopynoBaHusi nee naTK owmMBOK
oby4yaloLWwnincst akTMBHO y4acTBOBar B BbIMOSTHEHWM
paboTbl, nony4nn n obpabdoTtan pesynbTaTthl 3KCMe- OcBoeHa (6a3o-
YmeeT pasme- N
pYMeEHTa, MpoaHanMa3npoBan ux, Zonyctun He 6o- 3a4yTeHo BblIA, MOBbILLEH-
LaTb TEXHOMOIM- YMeHue pasmellaTb TEXHO- .
CobecenoBaHue nee 5 ownboK B OTBETAX Ha BOMPOCHI NpU 3alumTe HbIl)

Yyeckoe 060pyp,o- niorn4yeckoe 060py/:|,OBaH|/|e n

(3awmTa nabopa- nabopaTopHon paboThbl

BaHWE N TEXHWYe-
CKW OCHaLlaTb
pabouve mecTa

TeXHU4YeCKN OCHallaTb pa-

TOpHOW paboTbl) Boure MecTa

obyuvaroLmincs BLINOMNHANM porb Habnogatens npu
BbINOSTHEHUN paboThbl, HE BHEC BKIaga B 06paboTky He 3auTeHo He ocBoeHa
pes3ynbTaToB aKCNepuUMeHTa, He 3awuTnn nabopa- (HepocTaTOYHbIN)

TOPHYyO paboty

obyuaroLmincsa rpamoTHO pasobpancs B cutyauuu,
BbISIBMIT MPUYMHBI CIYYMBLUENCS CUTyaumm, npea- 3a4TEHO OcBoeHa
NOXWIT HECKOMbKO anbTepHaTUBHbLIX BapUaHToB (NOBBbILLIEHHBIN)

BbIXO4a U3 CIOXMBLUENCA cutyauum

BnapeeT HaBbI-
Kamu pasmelLe-

HUA TEXHONOIN-

obyyatoLmincs pasobpancs B cutyaLmu, BbIIBUN
Yyeckoro obopy- yHaroty P P yau

OcBoeHa

[oBaHVS 1 06eC CUTyaLnoHHoe MPUYMHBI CIYYUBLLENCH CUTyaLmMK, NPEeAIoXN 3a4TeHO (NOBILIEHHBIIA)
HEUEHUS €10 1K 3ap,a}1/HV|e CopepxaHue peLueHus OOMH BapuaHT BblX04a M3 CIIOXUBLUENCH CUTyauum

V obyyatomiica pazobpancs B CNOXUBLUENCS! CUTY-
TeHcuBHOM pabo- OcBoeHa

aumu1, 0gHaKO He BbISIBUM NMPUYMHBI CIy4MBLUErocs 3a4TEHO N

Tbl, TEXHUYECKOTO (6a3oBbIN)
OCHaLLEHNS pa- U He NpeanoXur BapMaHTOB peLUeHUs]
6OUMX MECT obyyatomiicsa He pasobparcs B CNOXMBLLENCS He ocBoeHa

CuUTyauun, He BbiABUIT MPUYNHBI CITyYMBLLErocd n He He 3a4TeHo

(HegocTaTOuYHbIN)
npeasioxun BapyaHTOB peLleHust
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