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1 PE3YJIbTATBI OCBOEHUA JUCHUITJINHBI

Tabmuna 1 — Ilnanupyemble pe3ynapTaThl OOy4YEHHS MO AMCLUUILIIMHE, COOTHECEHHBIE C

YCTAaHOBJICHHBIMH WHAHUKATOpaMU JOCTHUKCHUA KOMIICTCHITUH

Kon m HanMeHoOBaHue Nuauxkaropsl
HaunmeHoBaHue Ilnanupyemble pe3yJbTaThl
KOMIIETCHIINHU JOCTHKEHUSA
AUCHUIIJINHBI oﬁyqennﬂ
KOMIIETeHIIUH
IK-1: Cnocoben | IIK-1.1: Opranusyer 3HaTh:
ONepaTUBHO BEJICHUE - OCHOBHBIE  IpOLIECCHl U
YIPaBIATh TEXHOJIOTUYECKOI0 anmnaparsl MUIIEBON
MIPOU3BOJCTBOM mpolecca B paMKax MIPOMBIILIIIEHHOCTH, HNPUHLUIT
MIPOAYKTOB IIMUTAHUS | IPUHATON B paboThl 000pyIOBaHUS;
KUBOTHOTO OpraHu3alu - METOJMKY pacuera anmnaparoB
MIPOUCXOXACHUSI  HA | TEXHOJIOTHU IIPU 3a/IaHHBIX TEXHOJIOTMYECKUX
aBTOMAaTU3HPOBAHHBIX | IPOU3BOACTBA rapameTpax IMpoiiecca;
TEXHOJIOTHYECKHUX IPOJAYKTOB IUTaHUS - OCHOBHBIE MOHATHUS O MOA00UU
JIMHUSAX; ’KUBOTHOI'O busznyecKux SBJICHUNA, O TEOPHUH
IPOUCXOXKICHNUS; TEIUI0- U MacCOOOMEHa.
[K-2: Crnocoben Ymersb:
OIIEPaTUBHO [TK-2.1: - TOJB30BATHCA METOAUYECKAMU
YIIPaBIATh Opranuzauus 1 HOPMAaTHMBHBIMU MaTepHalIaMH,
IIPOU3BOJICTBOM TEXHOJIOTUYECKOI0 [Ipoueccel u TEXHUYECKUMU  YCIOBHUSIMH U
IIPOAYKTOB IUTaHUs | Ipouecca anmnaparsl MULIEBBIX | CTAaHAAPTAMH IIpU  pacdyere |
u3 BOJIHBIX | IPOU3BOJICTBA IIPOU3BOJICTB BbIOOpE ammapaToB B YCIIOBHSX
OoropecypcoB U | IPOJYKTOB MUTaHUS KYpPCOBOTO MPOEKTUPOBAHUS;
00BEKTOB u3 BOJHBIX - BBITIOJIHSATh
aKBaKYJIbTYpPbI O6uopecypcoB U AKCIIEPUMEHTAJIbHbIE
00BEKTOB HCCJIEOBAHMSI 110 OIPENEICHHUIO
[TK-4: CriocoOeH | akBaKyJIbTYPHI. peanbHbIX MapaMeTpoB
aKKyMYJINPOBAaTh anmapatoB (B J1a0OpaTOPHBIX
HayuyHo-TexHuueckyto | [IK-4.4:  Tlonumaer YCTaHOBKaXx).
uHpOpMalHtIo, CYILIIHOCTb Baapners: paloHaIbHBIMU
OTEUYECTBEHHBIN U | TEXHOJOTHYECKHUX MeTOoJaMHU AKCILTyaTal[1
3apyOeKHBI ONBIT B | MIPOIIECCOB TE€XHOJIOTUYECKOTO M TOPrOBOTO
o0nactu IIPOU3BOJICTBA 00opyoBaHusl.
TEXHOJIOTHYECKHUX IIPOJYKTOB
MIPOLIECCOB U | JKUBOTHOT'O
IIPOU3BOJICTB IIPOUCXOXKICHUS.
2 INEPEYEHb OLIEHOYHbIX CPEIACTB JJIs MMO2TAIIHOI'O

®OPMHPOBAHUA PE3YJBTATOB OCBOEHHUSA JUCHUILUIMHBI (TEKYIIANA
KOHTPO.Ib) U IPOMEXYTOYHOM ATTECTAIIUA

2.1. I[J'I}I OICHKHU PE3YJIbTATOB OCBOCHHA NUCHIUILIMHBI UCITIOJIB3YHOTCA:

- OLICHOYHBIC CPEACTBA TEKYIIETO KOHTPOJIA YCIICBAEMOCTH,

- OLICHOYHBIC CPEICTBA /IS MPOMEKYTOYHON aTTECTAIlUU 110 TUCIUIUINHE.

2.2. K OLIeHOYHBIM CpE/ICTBAM TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH OTHOCSTCS:
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- TECTOBBIE 3aJJaHMUS,

- 3aJJaHMsI 1 KOHTPOJIbHBIE BOIPOCHI 110 JJa0OPAaTOPHBIM paboTaM.

2.3 K OIEHOYHBIM CpelIcTBaM Uil MPOMEKYTOUYHOW arTecTalud 10 JUCLMIUIMHE,
IPOBOJIUMON B pOpME IK3aMeHa, COOTBETCTBEHHO OTHOCSTCSI:

- 3aJ]aH}s Ul KypCOBOI'O IIPOEKTA,;

- OK3aMCHallMOHHBIC BOIIPOCHI 110 JUCIIUIIIINHE.

3 OHEHOYHBIE CPEJICTBA TEKYIEI'O KOHTPOJISA YCIIEBAEMOCTH

3.1 B npunoxenun Ne 1 mpuBeneHbI THUIIOBBIE TECTOBBIE BOIPOCHI, HEOOXOIUMBIE A
OLIEHKU 3HAHUM, YMEHHH, HaBBIKOB, XapaKTEPU3YIOUIUX 3Tanbl (JOPMUPOBAHUS KOMIIETEHIMH (MX
3JIEMEHTOB, YacTei) B IPOLIECCE OCBOCHUS JUCLUIUINHBIL.

3amaHus TMpEeTyCMaTPUBAIOT BHIOOP MPAaBHIBHOIO OTBETAa HAa IOCTABJICHHBIA BOMPOC H3
npeajaracMbiX BaApUaHTOB OTBCTA.

Cpava Tecra cuUMTaeTCsl YCIEIUIHBIM, €CIU JaHbl IIPaBWIbHBIE OTBETHI Ha 75% BOIPOCOB
Ka)KI0ro TECTA.

3.2 B npunoxennn Ne 2 mpuBeIeHBI 3aJJaHUS U KOHTPOJIbHBIE BOMPOCHI K Ja00OpaTOpPHBIM
paboTam, peayCMOTPEHHBIM paboydeil MporpaMMOoi TUCHUIIIMHBI.

OrneHka pe3ynbTaToOB BBIMOJHEHUS 33JaHUsA K J1a0opaTopHOW paboTe MPOU3BOJAUTCS IPH
NpEeJCTAaBICHNUN CTY/IEHTOM OT4YeTa o JabopaTopHOil paboTe U Ha OCHOBAaHMM OTBETOB CTYJIEHTA Ha

BOITPOCKHI ITO TEMATUKE pa6OTI>I

4. OIIEHOYHBIE CPEJACTBA JJISI TPOMEXKYTOYHOM ATTECTAIIUM IO
JUCIUIIVIMHE

4.1 3amanus ISt BEITIOJTHEHUS] KyPCOBOTO MpoeKTa npuBeneHs! B [Ipunoxennn Ne 3

KypcoBoii mpoekT mnpeanosnaraeT KOMIUIEKCHOE HCIOJIb30BAaHHUE CTYIEHTOM 3HAHHUH II0
mporieccaM M amnmaparaM IUINEBBIX Npou3BOACTB. Ilpu BbimonHeHuHn rpaduyeckoil yactu
KypCOBOTO IpoOeKTa OO0s3aTeNbHbIM YCIOBHEM SIBJISETCS HCIOJb30BAHUE KOMIIBIOTEPHOMH
rpadudeckoil mporpammsl «Autocad.

[Io pesynpTaTam 3amUTBl KYypCOBOIO MIPOEKTa BBICTABISETCS HKCIEPTHAs OLIEHKa
(«<OTIIMYHO», «XOPOILO», «YIOBJIETBOPUTEIILHO» WIH «HEYAOBJIETBOPUTEIBLHO»), KOTOpas
YUNUTBIBAETCS IIPU aTTECTALMH 110 AUCLUIIIIMHE — OLIEHKE 3a KypCOBOM IIPOEKT.

4.2 TlpomexxyTouHas aTTecTalMs MO AMCLUUIUIMHE MpoBOAUTCS B (opme s3k3ameHa. K
9K3aMEHY JOIYCKAIOTCS CTYAEHTHI:

- MOJIyYMBILIKE TIOJIOKUTENBHYIO OLICHKY MPH 3aIIUTE KYPCOBOTO MPOEKTA;



®OH/Zl OLEHOYHBIX CPEACTB JUIS1 ATTECTALMU IO IUCHMIIIMHE «TIPOLECCHI U ATIITAPATBI ITMIIEBBIX TIPOM3BOACTB»
(TIPMJTIOXKEHUE K PABOYEN TTPOTPAMME MOJIYJIS)) OCHOBHOM IMPO®ECCHUOHAJIBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI
HFAKAJIABPUATA Bepcus 1 4

- TIOJNYYMBIIUM TMOJIOKHUTEIBHYIO OIICHKY IO pPe3yJbTaTaM BBIMOTHEHHS J1a00paTOPHBIX
pabor;

- MOJIYYMBILKM MOJIOKUTEIBHYIO OLICHKY IO pe3yJibTaTaM TECTUPOBAHHUSI.

B npunoxxennn Ne 4 nmpuBeeHbl 5K3aMEHAIIMOHHBIE BOIPOCHI 110 AUCIUIUIMHE.

YHuBepcalbHas CHCTEMa OICHUBAHUSI PE3yJNbTaTOB OOYYCHHS BKIIOUYACT B CeOS CHCTEMBI
OLICHOK: 1) «OTJIIMYHOY, «XOPOILO0», «yTOBICTBOPUTEIBHOY, «HEYAOBIECTBOPUTEIBHOY; 2) «3aUTCHO»,
«He 3aureHo»; 3) 100 - OamnpHyio (MPOIEHTHYIO) CUCTEMY W MpPaBWJIO IEpPeBOJa OILICHOK B
NATUOAJUIBHYIO CUCTEMY.

Tabmuua 2 — Cuctema OLIEHOK M KPUTEPHH BBICTABJICHUS OLIEHKU

Cucrema 2 3 4 5
OIIEHOK 0-40% 41-60% 61-80 % 81-100 %
«Heyae(LB:I:J:OPHT «ylloelj]-l:;T(l:;)pHT «XOpOLIO» «OTJIMYHO»
Kpurepmnii «HE 32YTeH0» «324TEHO»
1. CucteMHOCTD H Obnanaer Ob6nanaer Obnanaer Ob6nanaet noIHOTOM
MOJIHOTA 3HAHUH B YaCTUYHBIMU U MUHHMAJIBHBIM | HA0OPOM 3HAHUH, | 3HAHUH M CUCTEMHBIM
OTHONIEHUN Paspo3HEHHBIMU HabopoM JIOCTATOYHBIM JJIS1 | B3TIISAIOM Ha
H3y4aeMbIX 3HAaHUSMH, 3HAHUH, CHCTEMHOT0 HA3y4aeMbIil 0OBEKT
00bEKTOB KOTOPBIC HE MOXKET | HEOOXOIUMBIM B3IJISIa Ha
HAY4YHO- KOPPEKTHO | JUII CACTEMHOTO | M3y4aeMBbIi
CBSI3BIBATH MEXAY | B3rJIsa HA 00BEKT
€000 (TOJBKO H3y4YaeMbIi
HEKOTOPHIE U3 00BEKT
KOTOPBIX MOXKET
CBSI3bIBATH MEXKILY
c000if)
2. Pabora c He B cocTostHumn MoxeT HaiiTh MokeT HaiTH, MoxeT HaiTH,
uHpopmanuei HaXOJIUTh HEOOXOIUMYIO | MHTEPIPETHPOBAT | CUCTEMAaTU3UPOBATh
HEOOXOUMYIO nHpOpPMAIUIO B | b U HEOOXOUMYIO
UHOpMAITHIO, pamKax CHCTEMAaTHU3UpOBa | HH(POPMAIIUIO, a TAKKE
100 B COCTOSHUM | TIOCTABJICHHON Th HEOOXOANMYIO | BBISIBUTH HOBBIE,
HaXOJIUTh 3aJauu nHPOPMALIUIO B JOTIOJTHUTEJIbHBIE
OTJeNbHBIE pamkax WCTOYHUKHU
(bparmMeHTHI [IOCTaBJIEHHOU UHQOPMAITUH B paMKaX
MHQOpMaLUH B 3aJauu MOCTaBJICHHOH 3a/1aun
paMkax
IIOCTaBJICHHOU
3a1a4u
3. Hayunoe He moxer nenats B coctosHun B coctosnun B coctosHun
OCMBICIEHHE HAYYHO OCYIIECTBIISITh OCYIIECTBIISITh OCYIIECTBIISITh
H3y4aeMoro KOPPEKTHBIX HAY4YHO CHCTEMATUYeCKUH | CHCTEeMaTHYECKHI 1
siBJIEHUS], TpoLiecca, | BHIBOJIOB U3 KOPPEKTHBIN 1 Hay4YHO HaY4YHO-KOPPEKTHBIN
o0beKTa UMEIOIIUXCS Y HETO | aHaJIn3 KOPPEKTHBIN aHam3
CBEJICHUA, B MPEOCTABICHH | aHAJH3 NpEe0CTaBICHHON
COCTOSIHUH oii uHpopMaKK | MPeJOCTaBICHHON | HH(OpMaLuHy,
POaHaIN3UPOBATh nHpOpPMaLUH, BOBJICKAET B
TOJIBKO HEKOTOpBIE BOBJICKAET B UCCJIEIOBAHUE HOBBIE
13 UMEIOLINXCS Y HCCIIeI0BaHNe pelieBaHTHBIC
HETO CBEICHUM HOBEIE MIOCTaBJICHHOH 3a/1aue
peJieBaHTHBIE JJaHHBle, IpeIaraer
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Cucrema 2 3 4 5
OLIEHOK 0-40% 41-60% 61-80 % 81-100 %
«HEYIOBJIETBOPUT | «YAOBJETBOPHUT
YA P ya p «XOPOII0» «OTJIMYHO»
eJIbHO» CJBbHO»
Kpurepnii «He 32YTEeHO» «3a4YTEHO»

3aga4€ JaHHBIC

HOBBIE PaKypChl

IMOCTaBJICHHOM 3aJa4u

4. OcBoenne

CTAHJAAPTHBIX pemaTe TOIbKO pemarb pemarb aJrOPUTMOM U
aJITrOpUTMOB (hparmMeHTHI MOCTaBJICHHBIC MOCTaBJICHHbBIC IMOHHUMAET €ro OCHOBEI,
pelieHus ITOCTaBJICHHOM 3aJa4M B 3a7a4M B HO U TIpeJjlaraeT HOBbIE
npodgeccuoHANbHBI | 331a4U B COOTBETCTBHUHU C | COOTBETCTBHUHU C pelIeHUs B paMKax
X 3a7a4 COOTBETCTBUH C 3aJJaHHBIM 3aJJaHHBIM MOCTaBJICHHOH 3a1aun

3aJaHHbIM aHFOpI/ITMOM aHFOpI/ITMOM,

aJITOPUTMOM, HE TMOHUMAET

OCBOHII OCHOBBI

MPEIJI0KEHHBIN MPEIJIOKEHHOTO

AITOPUTM, anropurMma

B cocTostnnu

JTOTTYCKAET OMIMOKH

B cocTosnnu

B cocTosinu

He Tompko Bnanmeer
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5 CBEAEHUMSA O ®OHJAE OHEHOYHbBIX CPEJACTB U EI'O COTJIACOBAHUUA

@®oH/1 OLIEHOYHBIX CPEACTB Ul aTtecTanmuu 1o aucuuiuimHe «llpomeccel u ammaparsbl
MUIIEBBIX POU3BOJCTBY MPEACTABIACT CO0OW KOMIIOHEHT OCHOBHOW MpodeccHoHaIbHON
o0Opa3oBaTenbHO MmporpaMMbl OakaiaBpuaTta mo HampasiieHuto moarotoBku 19.03.03 IIpomykTsl
IMUTAHUA ) KUBOTHOI'O IIPOUCXOXKICHUS.

@DOoH/I OIICHOYHBIX CPEJICTB PACCMOTPEH M 0100pEH Ha 3aceqaHuu Kadeapbl MHKHHUPHHTA

TEeXHOJIOrHYecKkoro ooopyaoanus (mporokon Ne 3 ot 21.04.2022 1.).

3aBenyronmii kKageapoit — I0.A. darbixoB

vl ¥l
@DOH/T OLIEHOYHBIX CPEJICTB PACCMOTPEH M OJ00PEH Ha 3aceqaHuu Kadeapbl TEXHOIOTUI
npoayktoB nutanus 13.04.2022 r. (mporokoin Ne 10).

3aBenyromiast kKageapoit .M. TuroBa
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[Tpunoxxenue 1

TUITOBBIE TECTOBBIE 3AJJAHUSA
TecToBoe 3axanue Ne 1 (3akpbiTas popma)

1. CoBOKYIHOCTh TOCIEAOBATEIbHBIX JCUCTBUM [JI1 JTOCTHXKEHHUS OINPEICICHHOTO pe3yibTaTa
HAa3bIBACTCS:

1 | TexHONOTHEHR

2 | IpON3BOICTBEHHBIM MPOIECCOM

3 | TEXHOJOTUYECKHUM armnapaTomM

4 | MannHOM

2. YCTpOHCTBO, BBITIOJIHSIONIEE MEXaHUYCCKHUE JIBH)KCHHS C IIEJBI0 IIPEoOpa3oBaHUs DHEPTUU H
MaTepUaIoB — 3TO:

1 | TeXHOJOrMYECKHIA armapar

2 | MammHa

3 | TexXHOJIOTrHUA

4 | npon3BOACTBEHHBIH MpoLIECC

3. Tlpomecchl, CBSI3aHHBIC C TIEPEHOCOM BEIIECTBA B PA3UYHBIX COCTOSHUSX W3 OJHOU (asbl B
JIPYTYIO, Ha3bIBAIOTCS:

1 | TeroBbIC MPOIECCHI

TUAPOMEXaHUYECKUE MTPOIIECCHI

MacCOOOMEHHBIE MPOIIECChHI

MHUKPOOHOJIOTHYECKUE TIPOIECCHI

~lwWiN

4. K cTpyKTypHO-ME€XaHMYECKHM CBOMCTBAM MHILEBOTO ChIPbsI OTHOCUTCS:
TEIJIOEMKOCTh

TEIJIONPOBOJHOCTb

TEMIIEPaTypOIPOBOIHOCTh

BS3KOCTh

AIWIN

5.Macca eqIuHHYHOro 00beMa BelIeCTBa — 3TO:
1 | IIOTHOCTH BeleCTBa

2 | yIenbHBINM BeC MUIIEBOTO ChIPhS

3 | TEIIOEMKOCTH MUTIEBOTO CHIPhS

4 | BA3KOCTH BEIIECTBA

6.Terutodusnyeckoe CBOWCTBO TMHIIEBOTO CHIPbS, 3aBUCAIICE OT TOTr0, MPU KAKOM IpoIecce
POUCXOTUT OOMEH SHEPrHel MEX/TY BEIIECTBOM U OKPYXKAOIIEH cpeoi, 3To:

1 yaciibHas TCIIIOCMKOCTDb

2 | TemMmepaTyponpoBOIHOCTb

3 | TeII0NPOBOTHOCTH

4 | MOBEpXHOCTHOE HATSDKCHHUE
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7. Mexanu4eckasi HaJISKHOCTh alllapara XapaKTepu3yeTcs:
1 | mpouyHOCTHIO

JIOJITOBEYHOCTBIO

METaJUIOEMKOCTHIO

BBICOK09()()eKTUBHOCTHIO

AlWiIN

8.11pon3BOIUTENHLHOCTH 000PYIOBAaHNS OTHOCHUTCS K:
TEXHHKO-3KOHOMHYECKHUM ITOKa3aTeIsIM
KOHCTPYKTUBHOMY COBEPUICHCTBY anmapaTypbl
MEXaHUYECKOW HAJEKHOCTH MAIIUHBI
9KCIUTYyaTallMOHHBIM JOCTOMHCTBAM arnmapara

AIWINF

9. Cucrema, cOCTOSIIAS M3 XKUIKON JUCTICPCUOHHON M TBEPION AUCTIEPCHOM (a3, Ha3bIBACTCS:
AMYJIbCHS

CYCIIeH3Hs

MEHBI

TYMaHbI

AIWINPF

10. Cucrema, cocTosimasi U3 KUAKOW TUCTICPCUOHHOHN ¥ JKUIKON TUCIIEPCHON (a3, Ha3bIBACTCS:
SMYJIbCUS

TICHBI

TyMaHbl

CYCIIEH3HUs

AIWINPF

11. Cucrema, cocrosiias U3 >KUJIKOW TUCTIEPCUOHHON U Ta30BOM JUCTIEPCHOM (ha3, Ha3bIBACTCS:
IIBLJIIN

TYMaHBbI

TICHBI

JTBIMBI

AWINPF

12. Ilpouecc pasneneHuss XKHUAKMX W Ta30BbIX HEOJHOPOAHBIX CHUCTEM IO JEHCTBUEM
IPaBUTALMOHHBIX CUJI, CHUJ HMHEPUUH (LEHTPOOEKHON CHUJIBI) WIM CHIJI 3JIEKTPUYECKOTO TOKa,
Ha3bIBACTCS:

¢unbTpoBaHME

HEHTPOOE)KHOE (PUIIbTpOBaHNE

OCAKICHHE

OTCTanBaHUE

AWINPF

13. KongeHncanus — 310 npouecc:

MOBBIIICHHS TEMIIEPATYPBl MATEPUATIOB MMYTEM MOABOAA K HUM TEIIOTHI

IIOHUXXCHUSL TeMnepaTypf,I MaTepI/IaJ'IOB HYTGM OTBOJA OT HUX TCIIJIOTHI

MIpEBPAIICHMs )KMJIKOCTH B Map MyTeM MOJIBOJA K HEW TEIJIOThI

nepexo/ia BElIecTBa M3 Mapo- WIM ra3000pa3HOro COCTOSHHUS B JKHJKOE MyTeM OTBOAA OT
HETroO TCIIJIOTHI

AIWN -
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14 Tponecc pasaeneHust KUIKAX U Ta30BbIX HEOJHOPOTHBIX CHCTEM C MCIIOJIB30BAaHUEM IOPUCTOM
NEPEropo/IKH, CIIOCOOHOM TpOIycKaTh J>KUAKOCTh M Ta3, HO 3aJEpKUBAIONICH B3BEIICHHBIC
YaCTUIIbI, HA3BIBACTCS:

1 | ocaxxnenue

[EHTPOOEKHOE (DMIBTPOBAHHE

buapTpOBaHNE

OTCTanBaHUE

AN

15. JIgmxkymiei cumoii mporecca GrIbTPOBAHMSI SIBIISICTCS:
pPa3HOCThH JIaBJICHUIA

Pa3HOCTb KOHLICHTpalui

pa3HOCTh TEMIIEPATYP

HEHTPOOEKHAs CHIIa

AIWIN

16. Bug ¢unbTpanuu, KOrjaa MpoucXoauT OJHOBPEMEHHOE 3aKylNopuBaHuE Moj (UIbTPOBAIBHON
NIEPEropoIKON U OTJIOXKEHHS 0CaJKa Ha OBEPXHOCTH (PUIBTPOBAIBHON MEPETOPOJIKH, Ha3bIBACTCS:
1 | dunpTpoBanueM c 06pazoBaHKEM OCaJIKa Ha MOBEPXHOCTH PHIBTPYIOLIEH MEePEropoaKu

2 | ¢puIpTpOBaHUEM C 3aKYIIOPUBAHUEM TIOD

3 | IPOMEKYTOYHBIM BUJOM (PUIBLTPOBAHUS

17. Cnocob pasneneHuss pacTBOPOB IyTeM uX GHIBTPOBAaHHMS TIIOA JABJIEHHEM Yepe3
HOJYIPOHHIIaeMble MEMOPAHBbI, IPOMYCKAIOIINE PACTBOPUTEb U 33/1€P)KUBAIOLINE MOJIEKYJIbl MU
MOHBI PACTBOPEHHBIX BEUIECTB — 3TO!

1 | oGpaTHbIi 0ocMOC

2 | ocMoc

3 | aneKTpoauan3

4 | ynprpadunsTpanus

18.Ilponiecc pazneneHusi, (QpakIMOHUPOBAHUS M KOHLEHTPUPOBAHMS PACTBOPOB C TMOMOIIBIO
HOJYIPOHHUIIAEMBIX MEMOpaH — 3TO:

1 | oOpaTHBIli 0CcMOC

2 | ocMoc

3 | ynbrpadunsTpanus
4 | syieKTpoauaIn3

19. IIpouecc nepeHoca TEMIOBOM IHEPTHH OT 0oJiee HArPETHIX YYACTKOB Tela K MEHee HarpeThiM B
pe3yJIbTaTe TEMJIOBOrO JIBMKEHMSI U B3aMMOJEHCTBUSI MUKPOYACTHIL, ITO:

1 | TermonpoBOHOCTH

2 | TeMIOBOE M3ITYYCHHE

3 | remtooTxaya

4 | Terionepenavya

20. 3aKk0HOM, yCTaHABIUBAIONIUM COOTHOIIICHHE MEXTY JIYICHCITYCKATSIIbHON M IOTJIOIIATEIbHON
CIIOCOOHOCTSIMU Tell, HA3bIBACTCS 3aKOH:

1 | Credana-bonprimana
2 | Kupxroga

3 | Oypse

4 | JlamGepra
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21. 3aK0oHOM, KOTOPBIH BBIpAXKACT HM3MEHCHHE WHTCHCHBHOCTH W3JIyYEHHUS 110 Pa3TMIHBIM
HaIpaBJICHUSIM, HAa3bIBACTCS 3aKOH:

1| ®ypre

JlambGepra

Kupxroga

Credana-bosnbpiimana

Alw|iN

22. duznueckue mapaMeTpsl OMPEACIICHbI TPH TEMIIEPAType CTCHKU B KPUTCPHUU:
ITexne

Dypbe

Peiinonnaca

IIpannaris

AW IN P

23. TermnooOMEHHHUK, COCTOSIIIUI U3 psila HAPYKHBIX TPYO OOJBIEro AuaMeTpa U PacHoI0KESHHBIX
BHYTPH HUX TPYO MEHBIIET0 1UaMeTpa, Ha3bIBAETCsl:

1 | Tuma «Tpy6a B TpyOe»

2 | norpyxHble 3ME€eBUKOBBIE TEIIIOOOMEHHUKH

3 | opocUTeNbHBIE TEINIOOOMCHHUKU

4 | ciupalibHbIC TEMJIO0OMEHHUKHI

24. Jluddy3uss B razax W pacTBOpax >KHUIKOCTEH MPOUCXOIUT B pE3yJabTaTe XaOTHUYECKOTO
JBIKEHHUSI MOJIEKYJI, MPUBOJAIIEIO K IEPEHOCY MOJIEKYJ PacHpelessseMOro BEIECTBA U3 30HBI
BBICOKMX KOHIEHTpAalUi B 30Hy HU3KUX KOHIIEHTpauui. JlaHHOE onpeiesieHne OCHOBBIBAECTCS Ha!

1 | nepBom 3akoHe Puka

2 | 3akoHe Dypbe

3 | 3aKOHE MacCOMPOBOIHOCTH

4 | 3akoHe HproTona — lllykapesa

25. Tlpouecc mMOINIOMIEHMS] Ta30B WM IAapOB M3 Ta30BbIX WM MMApOBBIX CMECEH KUIAKUMHU
MOTJIOTUTENISIMU, JTO:

1 | agcopbuueit

2 | abcopOrmeit

3 | kpuctaum3anue
4 | xemocopOmei

26. DKCTpakTOphl, O00ECHEUMBAIONINE HENPEPBIBHBIA KOHTAaKT MEXAy (a3aMu W IUIaBHOE
HeNpepbIBHOE U3MEHEHUE KOHIEHTpalui B (a3zax, Ha3bIBAIOTCS:

1 | cryneHyaThiMu (CEKIMOHHBIMU)

nudepeHIaIbHO-KOHTAKTHBIMH SKCTPAKTOPAMHU

CMECHUTEIbHO-OTCTOMHBIMU SKCTPAKTOpaMu

TapeabYaTbIMU

Wi

27. Cymika nmyTeM HarpeBa Marepuajia B M0JIE TOKOB BBICOKOM YaCTOTHI HA3bIBACTCS:
CBY cymka

pajyanoHHasl CylIKa

KOHBEKTHBHAs CYIIKa

CcyOnMManMoHHas CyIIKa

AIWN -
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28. Cymika myTeM Iepefadd TeIUIOThl OT TEIUIOHOCHTENSI K MaTepually depe3 pasfeisiollyro MX
CTEHKY Ha3bIBAETCSl:

1 | Bo3nymiHas cymka

JMBJIEKTpUYECcKas CyIIKa

KOHTAaKTHasl CyIIKa

cyOJMMalMOHHasl CyIIKa

Alw|iN

29. Kpurepuii Pelinonbaca onpeaensercs 1o hopmyie:

1| Re= W'S'p
2| Re= WZ"’
3| Re= W'Z'”
4|Re= %

30. OCHOBHBIM YpaBHCHHEM TEIUIONIEPEIAYH SIBIISCTCS:

1 Q=K-F-At,
3 __at .
0= dn '

TecroBoe 3ananne Ne 2 (3akpsbiTas popma)

1. ®usuyeckuit cmpicn napamerpa At., B OCHOBHOM ypaBHeHUH Teruionepenadn Q = K - F - At .
1 | TemnepaTypHBbIil rpaueHTOM

2 | ABMKYIIAs CUJIa Ipolecca TemIoooMeHa

3 | pa3HOCTH TeMIepaTyp MeXly BHYTPEHHEH M BHEITHEH CTOPOHAMH TeTUIONEpeIaroIeit
IIOBEPXHOCTHU

4 | pa3HOCTh MEXJy HAaUaJIbHOM U KOHEYHOHN TeMIiepaTypamMy HarpeBaeMom cpeibl

2. P%ﬂeHeHI/Ie HCOOIHOPOAHBIX CUCTCM OCAKACHHA BO3SMOKHO IIPU ('Yq - y,Z[eHLHLH\/’I BEC ‘laCTI/ILILI):
1 Ya >Yeommt

2 Yu < Yeonst

3 Ya = Veommt

n3nieckuil mapameTp «K» B OCHOBHOM ypaBHeHuH Temonepenadn Q = K - F - At :
JBIKYIIasi CHJIa Ipolecca

MOBEPXHOCTh TEIUIONepeaaun

CKOpOCTh Tpoliecca TeIoo0MeHa

KOA(DPUITUEHT TETUIONPOBOTHOCTH

KOd(UITMEHT TerIonepe1adyn

S 1ENIIIIN N )

4. ConpoTuBieHHE Tpolecca (GUIbTpaAIK CKIIaIbIBACTCS U3 COMPOTUBIICHUS:

1 | crost ocajka Ha (GUIBTPALIMOHHON MEPEropoIKe

2 | GUIBTPaIMOHHON MEPErOpPOIKU

3 | MOABOANIUX pa3eNIeMyI0 Cpeay U OTBOASMINX QUIBTPAT TPYOUATHIX CUCTEM

4 | cnos ocaaka Ha (GUITBTPAITMOHHON MEPETOPOIKE M CONTPOTUBIICHUS (GUIBTPAITHOHHON
HEPErOpoJIKH




®OH/Zl OLEHOYHBIX CPEACTB JUIS1 ATTECTALMU IO IUCHMIIIMHE «TIPOLECCHI U ATIITAPATBI ITMIIEBBIX TIPOM3BOACTB»
(ITPUJIOXKEHUE K PABOYEU IMTPOI'PAMME MOAVYJISI) OCHOBHOU IMPO®ECCUOHAJIBHOUM OBPA3OBATEJIbHOU ITPOI'PAMMBI
HFAKAJIABPUATA Bepcus 1 12

5. Ilpu ocakaeHuu B MOJIe TPABUTAIIMOHHBIX CHJI Ha YyacTuily aucnepcHoi ¢a3el HE nelicTByer:
1 | cuna TpeHust

CHUJIa CONPOTUBJICHUS

cujla Apxumena

[IEHTPOOCIKHAS CHIIA

AlWiIN

n3n4ecKuii napamerp «F» B OCHOBHOM ypaBHeHuH Temionepenaun Q@ = K - F - At sBasiercs:
TOJIIIMHON TEILIONEPEAaoIIe MOBEPXHOCTU

IIOBEPXHOCTBIO BCETO TEMII00OMEHHUKA

IUIONIA/IBIO IOBEPXHOCTH TEILUIONEPEIaun

JBIDKYILEH CHUJION mpoliecca TemoooMeHa

ENIIIENI =

7. 3akoH CTOKCa NPUMEHUM JUIsl XapaKTEPUCTHK ABMXKEHUS:
OJJMHOYHOH YaCTHUIIBI

B HEOTPaHHYCHHOM IPOCTPAHCTBE

1apo00OPa3HON YACTHUIIBI

IpY JJAMAHAPHOM PEKUME

pu TypOYJICHTHOM PEeKUME

Ol BhWN|[F-

8. Ilpouecc TerumooOMeHa mpoTeKaeT HanboJiee MHTEHCUBHO:
B OPOCHUTEIILHOM TEIJIOOOMEHHHKE

B KOJKYXOTPYOHOM TEIUIOOOMEHHHKE

B 9JIEMEHTHOM TETJIOOOMEHHHKE

B IUNIACTMHYATOM TEINIOOOMEHHUKE

B TEMJIOOOMEHHHUKE C pyOaniKoi Ternm000MeHHUKE

OB WNF-

AP
9. Mapametp «H» B hopmyne w = P o003Hauaer:

nepenaj 1aBjIeHui

BA3KOCTb pa3JesieMON CUCTEMBbI

BpeMmsl nporiecca (GUIbTpOBaHUS
COIIPOTHUBIIEHUE (PUIBTpALIUU
KOd(DPUIMEHT TMHAMUYECKOMN BI3KOCTH
TOJILIMHY CJIOSI OCAJKa

OO WNF

10. Dmynbeus NOUIEKHUT Pa3/IeIeHUIO:
buIbTpOBaHNEM

OCaXJICHUEM

dnortanueit

MeMOpaHHBIM METOJIOM
nepeMeluBaHueM

HarpeBaHuEM

OO WINEF

11. Tlops! punbTpyromiel neperopoiku B nporecce GuiabTpaluuu:
1 | crJIbHO U3MEHSAIOTCH

2 | HEe U3MEHSIOTCS

3 | YaCTUYHO U3MEHSIFOTCS
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12. HanGonee ”HTEHCUBHO TPOXOIUT MPOIIECC TEIIO0OMEHA MPH:
1 | TaMUHApHOM pEXKHUME JIBHIKCHHS KHUJIKOCTH

2 | TypOyJICHTHOM pEKUME IBUKECHHUS KHUIKOCTH

3 | mepexoJHOM peKUME IBHKCHHS KHUJIKOCTH

13. CkopocTh (hUIbTpaIi PacCUYUTHIBAETCS 110 GOpMYyIIE:

1 AP
W—”.—H
2 _av
T
3 o Reng
—
4 - A0
W_M'H

14. Pa3MepHOCTBIO CKOPOCTH (PHIIBTPAINH SBIISIETCS:

1| wmc

2 | M¥/(m%c)

3 | xr/(cm)

15. YpaBHeHueM TermionpoBogHocTH Dyphe siBiisercs:

1 Q=K-F-At,

2 Q=a F (4 —t;)

3 _ dt F
0= dn '

4 Q=c-G-(t; —t;)

16. ITapametp «P» B hopmyne w = i—z 0003Havaer:

nepenaz JaBIeHUuN

00beM QUIBTPYIOIIEH CYCTIeH3UH
BSI3KOCTh pa3/ieNiieMON CHCTEMBI
CONPOTHUBIIEHUE QUIbTPALNH
KOA((UIIMEHT THHAMUYECKON BSI3KOCTH

OB WIN|F-

17. MoXHO pa3enuTh HEOJHOPOJHYIO CUCTEMY MIPU Py = Prozer (P - IVIOTHOCTH) IPU TTOMOIIH

nporecca:
1 | ocaxneHus
2 | ¢unpTpoBaHUS
3 | GuoTarym
4 | MeMOpaHHBIX IPOIIECCOB
5 | ocaxxkmenus
18®u3nyeckuii mapamerp «A» B ypaBHEHHHU TerIonpoBoHOCTH Dypre Q = —/1% F -

THa3bpIBaeTcst KOdQHUIUEHTOM:
1 | rennonepenaun

2 | TeMIIepaTyponpoBOAHOCTH
3 | TETIONIPOBOTHOCTH

4 | TemooTnaun
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% n..n dt

19. ®usnueckuii mapamerp "n" B ypaBHeHHHU TerionpoBoaHoctd Oypre Q = —AE F-T

ABJISETCS:

1 | NOBEpXHOCTHIO TEIJIONEpeaaAYn

2 | TOJIIMHOM CJI05, Yepe3 KOTOPBIil IlepeiaeTcs TeIoTa
3 | JUIMHOW NOBEPXHOCTH TEIUIONEpeaaYH

4 | BpeMeHeM nporecca

20. ITapameTp «u» B popmyne w = 5_—2 0003Havaer:

nepenaz 1aBJICHUN

TOJIIIMHY CJIOS OCaJIKa

BSI3KOCTb Pa3IeIISIEMON CUCTEMBI
COMPOTHUBIICHUE QUIbTPAINH
KOA((UIMEHT TUHAMUYICCKON BSI3KOCTH

OB WNF-

21. B ruaponuKIiI0Hax MOKHO Pa3JIeHTh:
CYCIICH3UU

OMYIBCUU

MBLIN

MEHBI

AIWINPF

. dt
22. ®usnueckuii napamerp "Q" B ypaBHeHUHU TerIonpoBoaHOCTH Dypre Q = _AE F-T

MOKAa3bIBAET:
1 | xoMuecTBO MacChI, MepeJaHHOM Yepe3 MOBEPXHOCTh pasnena ¢as

2 | KOMUYECTBO TEIJa, epeJaHHOe OT OJJHOU CPEJIbl K IPYron

3 | KOIMYECTBO TeIUIa, TIEpeIaHHOE Yepe3 MOBEPXHOCTh TEILIONEPEIaun ONpeIeIeHHON
TOJIIUHBI

0003Hayaer:

23. ITapametp «AP» B xputepuu nonodust Eu = e

pa3HOCTh IUIOTHOCTEN
Pa3HOCTB YJIEJIbHBIX BECOB
pa3HOCTh JIaBJICHUMN
MOIIHOCTb

BS3KOCTh

QB WNF-

. dt
24. Ousnuecknit mapametp "F" B ypaBHeHUN TerutonpoBogHocTH Oypbe @ = —/1% F-T

SIBJISICTCSI:

1 | nMHOI MOBEPXHOCTH TEIUIONEpeIadyn

IIONIA/IbIO IOBEPXHOCTH TEIUIONEpEIaun

TOJIIIMHOM CJI08, Yepe3 KOTOPBIN NepelaeTcs TEraoTa
K02 PUIMEeHTOM TeruIonepeaaun

K02 PUITMEHTOM TETUIOO0TAauN

gl lwnN
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25. Enuannamu usMepenus ko3¢ dunrenta teronepenadn «Ky» spisiroTcs:
kJx/(xr K)

Br/(m? K)

Bt/(Mm K)

IIac

AIWINPF

26. KoahpummeHT TerioeMKoCTH «C» U3MEpSIeTCs B €UHUTIAX
kJx/Kr

kJx/(xr K)

Br/(m? K)

B1/(Mm K)

AIWINF

27. Conporuienue GuabTpyromiei neperopoaku He.n sBisiercst QyHKImeit:
Hg.o = (1), t-Bpemst

Hg.n = f(duop), Auop - AMaMETp 1OPHI

Hg.o = f(n), n - konmuecTBO 1M10p

Hg.n= f(AP), AP - naBnenue

Hg.n = f(w), W - ckopocTs bunbTpanmu

Hg.i = f(hoc), Noc - Tommmmua ciost ocaaka

OO AWINF

dz'(y'{_yBo,ubl)
18-u-g

28. ITapameTtp «d» B popmyne V = 0003HavaeT:

CKOPOCTb OCAKACHU S YaCTHUIIbL

yJIeTIbHBINA BEC YaCTHUIIBI

yJIeTbHBIN BeC AUCTIEPCUOHHOMN CpeIbl

JTUAMETP YaCTHIIBI

KOd(UITMEHT TMHAMUYECKON BA3KOCTH JUCTIEPCUOHHOMN Cpeibl
YCKOpEHHE CBOOOTHOTO TaJCHUS

OO WINEF

29. Kputepuem ruipoMexaHnaecKoro moao0us sBisieTcs:
kputepuii Pypoe

Kpurtepuii buo

kpurepuit Ppyna

kpurtepuii Ilexie

AIWIN

dz'(Vq_VBOAbI)
18'ug

30. [Tapametp «y«» B popmyne V = 0003HaYaeT:

CKOPOCTb OCaXICHUS YaCTULbI
YAEIbHBINA BEC YACTHUIIbI

YJI€JIbHBIN BEC TUCTIEPCUOHHON Cpeibl

JMaMeTp YaCTULIbI

KOA((UIIMEHT TMHAMUYECKON BA3KOCTH JUCIIEPCUOHHOMN CpPeIbl
YCKOpPEHHE CBOOOIHOTO MaICHHS

OO WINF
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TecToBoe 3ananue Ne 3 (3akpbiTas popma)

dz'()/q —Vsoani)
189

1. ITapametp «w» B popmyne V = 0003HaYaer:

CKOPOCTb OCaXICHUS YaCTUIbI
YIEIbHBIN BEC YACTHULIBI

YIEJIbHBIN BEC JUCIIEPCUOHHON Cpeibl
JUaMETP 4aCTHULLBI

KOX(P(UIIMEHT TUHAMUYECKON BSI3KOCTH
YCKOpEHHE CBOOOIHOIO MaCHUS

OO WIN|F

.dZ
o0o3Hayaer:

2. [Tapametp «W» B popmylie w = 32401

CKOPOCTb JIBFDKCHUS )KHJIKOCTH B KAITWILISIPE
JIABJICHHUE XHUJIKOCTH B KallWILJISIPE

BpeMs nporiecca GHIbTPOBAHHMS

JTUaMETp Kalujuisipa

JUIMHY Kalluuisipa

KOX(PUITMEHT KHHEMATHYECKOU BSI3KOCTH

OO WINEF

dz'(yq_yso,ubl)
18-u-g

3. [Mapametp «g» B hopmyne V = 0003HavaeT:

CKOPOCTb OCAXICHUS YaCTHIIbI
YAEIbHBINA BEC YACTUIIbI

yZIEJIbHBIN BEC TUCTIEPCUOHHOM CpEJIbl
JIMaMEeTpP YaCTUIIBI

KOA((UIIMEHT THHAMUYECKON BSI3KOCTH
YCKOpEHHE CBOOOTHOTO MaJCHUS

OO WINF

4. Kputepuem TeminoBoro nojo0us sSBIsETCs] KpUTEPHiL:

1| ®pyna

2 | Diinepa

3 | lanmmnes

4 | Hyccenbta

5. IlepememmBanueM Ha3bIBACTCS:

1 | oTHOCUTEIEHOE ABHM)KEHUE OTAEIBHBIX YacTel KUIKOCTEH, Ta30B, BA3KOIIACTHYHBIX UJIN
3EPHUCTBIX MAaTEPUAJIOB, BBI3BAHHOE I0JIBOJIOM K HUM MEXAHUYECKOU SHEPIUU

2 | mporecc, MpUMEHSEMBbIH MTPH pa3erncHud (Ha3 MHOTO(A3HBIX TUCTIEPCHBIX CMECeH
MOCPEACTBOM HX MPOITYCKaHUS Yepe3 MOPUCTBIE MIEPETOPOJIKU, HEIIPOHULIAEMBIE JIJIS1 YaCTHULL
JUCTIEPCHOM (a3bl

3 | mporiecc pa3aeneHus KUJIKHX MHOTO(a3HBIX CMeCel MOCPEACTBOM YMEHBIIIEHHUS TUIOTHOCTH
YacTHUIl AUCTIEPCHOM (ha3pl IpH acOPOIIMOHHOM WX B3aUMOJICHCTBUU C TUCIIEPTUPOBAHHBIM
rasom

4 | mporiecc pa3aeneHus: OJHOPOIHBIX U HEOJHOPOIHBIX CUCTEM MOCPECTBOM MPOITYCKAHUS UX
4yepe3 MoJIyITPOHUIIAeMbIe MEMOpaHBbI, TPOHHUIIAEMBIE JJISI MOJIEKYJT pACTBOPUTENS U
HEMPOHUIAEMbIE /I MOJIEKYJI PACTBOPEHHOTO BEIECTBA M YACTHII TUCTIEPCHOM (ha3bl
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o00o03Hauaer:

6. [Tapamerp «AP» B kputepuu nogodbuss Eu = e

Pa3HOCTh IJIOTHOCTEN
Pa3HOCTH YJIEIbHBIX BECOB
Pa3HOCTh JABJICHUI
MOIIIHOCTb

BSI3KOCTh

OB WN -

7. I[Tapametp «/» B hopmyne w = ilzD-.Z-zl

CKOPOCTb JIBIDKCHHSI XKHJIKOCTH B KaITHIUISIpE
JABJICHHUE XKUJIKOCTU B KaITUJUISIPE

JIMaMeTp Karuuispa

BpeMs niporiecca GUIbTPOBAHHMSI

JUTHHY Kauuisipa

KOd(UIIMEHT KHHEMATUYECKOM BSI3KOCTH

00o3Hayaer:

OO WINF

BIOKYIIEH cuiol 1M (y3nOHHBIX POLIECCOB SBISETCS:
Pa3HOCTh KOHIICHTPALMI

pa3HOCTb TEMIIEPATYP

pPa3HOCTb JaBJICHUN

CHJIa TAXKECTU

WINPT

9. Marencudukanus GuIbTPaMOHHOTO MPOIECCa MOXKET OBITh IOCTUTHYTA 33 CUET YBEIHYCHHUS:
1 | crenenu pazaeneHus

IIPOU3BOJUTENIBHOCTH U yIaJICHUs OCaJKa

JBYDKYILEH CHJIbl M pereHepanuy GuibTpyouield Neperopoiku

CONpPOTHUBIIEHUS QUIBTPALIUU

~lwWiN

10. Ilepuoasl pabOTHI MeIIAIKHN OBIBAIOT:
IyCKOBOM U pabouuit

CIAIUHI

pa3rOHHBIN

CTAllMOHAPHBIN M HECTALMOHAPHBIH

AWINPF

11. JIBmxy1ei cusoi TEIIOBBIX MPOIECCOB SBIISETCS:
Pa3HOCTBh KOHIIEHTPALU

Pa3HOCTh TEMIIEPATYP

Pa3HOCTh JABJICHUI

CHIIA TSIKECTH

AWINF

12. B nuctiumumnae «IIpotieccs U anmapaThl THIIEBBIX TPOU3BOJICTBY KaK TEIJIOBOH MPoIece
U3y4yaeTcs:

1 | amcopOnus

2 | cymka

3 | BbIMapuBaHue

4 | pextuduxanms
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13. OcHOBHBIM ypaBHEHHEM Maccollepe/iayyl sIBISIeTCS:

1 M:.By'F'(y_yrp)
2 M=Ky'F'Apr
3 dc
M=-D-—-F-1
dn

14. TlapameTtp «u» B KpuTepun 1moaodus Re = WTP 0003Havaer:

1 | yneapHOE COMPOTHBIICHUE CPEIbI
2 | kuHeMaTu4YecKuii KO3(PPUIMEHT BA3KOCTH
3 | aMHAMUYECKUM KOI(PPUITUEHT BI3KOCTH

15. ®usnueckuit napameTp «Aycp» B OCHOBHOM ypaBHeHUM Macconepenaun M = Ky, - F - Ay,
ABJISETCS:

1 | rpasiueHTOM KOHIIEHTpaMi

2 | IBOKYIIEH CHUIION IpoIiiecca

3 | pa3HOCTBIO KOHLEHTPAIMH MEXy ABYMsl TOUKaMM B IIpejiesiax 0JJHOH (a3bl

4 | pa3HOCTBIO KOHLIEHTpAIMH B Hauajle ¥ KOHIIE Mpolecca

16. YpaBHenunem mMonekynsipaon nuddysun (3akon Ouka) sBisieTcs:

1 M=ByF-(y—Yp)
2 M=K, F-Ay,
3

M = DdCF
— dn t

17. Ilpu nepemenmBaHuy OCajka MPOUCXOJIUT:

YMEHBIIIEHUE TOJIIIMHBI CJIOS 0CaJIKa

pa3pylIeHre NOPUCTOM CUCTEMBI OCaJKa

pa3pylieHne MOPUCTON CUCTEMBI (PUIBTPYIOIICH MEPETOPOIKU

pereHepanus GUIBTPYIOMIEH MTEPErOPOIKU

M3MEHEHUE YKIJIAJIKU YaCTUIl C 00pa30BaHUEM MMOPUCTON CUCTEMBI C OOHOBJICHHBIMH MOPaMU

OB |WN| -

18. Ilenpio poriecca BHITTAPUBAHUS SIBIISIETCSI:

1 | ymeHbIIeHHE KOIMYECTBA BJIark B MaTepuase

2 | obecrieunTh XOPOIINK KOHTAKT MEXKAY pPa3IMYHBIMHU BEIIECTBAMU U HHTEHCH(PHUIINPOBATH
IIPOLIECC PACTBOPEHUS WIM XUMHUUYECKOU PEaKlMK, UIIU IIOTJIOIIEHHs OJJHOI'O BEIIECTBA

JPyTHM
3 TMOBBIIICHHUEC KOHIOCHTPAIIUH CYXHUX BCIUICCTB B paCTBOPC

19. Ilpoueccsl cymiku, copoLnu, MEPErOHKH, KPUCTAIIM3AlMK, PACTBOPEHNUS, SKCTParupoOBaHUs,
HKCTPAKIMU HA3bIBAIOT!

1 | MaccooOMEHHBIMU TIPOIECCAMHU
2 | TUAPOMEXaHUYECKUMU MPOIIECCaMU
3 | TETIOBBIMH MPOIIECCAMU

20. Iensbto u 3agauamu Kypca «IIporeccsl u annapaTbl TUIIEBBIX TPOU3BOJICTBY SIBISETCS:
1 | u3yyeHue npoieccon

2 | U3y4yeHue MalliH U armnaparoB

3 | u3ydeHue BHYTPEHHHUX 3aKOHOMEPHOCTEH MPOIECCOB C LENbI0 CO3AaHUS HAYUHO-
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| | o6ocHOBaHHBIX MeTOIOB pacueTa MPOILECCOB, ANNAPATOB U MAIIHH
21. HopMasnbHBIE YCIIOBHUS - 3TO
p =760 mm. pt. cT, T =273 K
p =735 mm. pt. cT, t =0 °C
p =700 mm. pt. cT, T =273 K
p =0 mm. pr. cT, t =0 °C

AlWN PR

22. KoahpummeHT TermionpoBOIHOCTH TTOKA3hIBACT:

1 | kakoe KOJIMYECTBO KUIKOCTU MPOXOIUT uepe3 1 M? MOBEPXHOCTH B TEUEHUE €AMHULIBI
BpPEMEHHU IIPH IPAJUECHTE U3MEHEHUS TEMIIEpaTyp B HAIPABJICHUH, IEPIECHAUKYIIPHOM
H30TEPMUYECKOM MOBEPXHOCTHU

2 | KaKoe KOJIMYECTBO TEIJIOTHI MPOXOAUT uepe3 | M? MOBEpXHOCTH B TCUCHHUE €AUHUIIBI
BPEMEHH IPH IPaIMeHTE U3MEHEHHS TeMIIepaTyp B HAIIPaBJICHUHU, IEPIICHAUKYISIPHOM
M30TEPMUYECKON TOBEPXHOCTH

3 | KaKoe KOJIMYECTBO BEIIECTBA MPOXOJUT Yepe3 MOBEPXHOCTh B TEUCHUE €IMHUIIBI BpEMEHU

23. Temniepatypa KUIIEHUS 3aBUCHUT OT:
1 | BaskocTH

2 | MaBJICHUS M KOHIICHTPAIIUH

3 | mI0THOCTH

24. Tlponecchl n3MeNbUCHHS, COPTHPOBAHUS, IPECCOBAHMUS, OKATHIBAHUS, OKPYTJICHHSI Ha3bIBAIOTCS:
FI/IZ[pOMexaHI/I‘IeCKI/IMI/I

MeXaHUIYECKUMHU

FI/II[paBJ'H/I‘-IGCKI/IMI/I

MacCcOOOMEHHBIMHU

AWINPF

25. Crioco6 06pabOTKM MaTepHaJIOB JIABIEHUEM C IIEJIbI0 UX YIIJIOTHEHHs Ha3bIBaeTCsl:
¢GuIbTpOBaHHEM

IPEeCCOBaHUEM

aBTOKJIABUPOBaHUEM

MIEPErOHKOM

AIWINPF

26. BoimapuBaHHIO MMOIBEPralOT CUCTEMBI, TEMIIEPATYPhl KUIIEHNST KOMITOHEHTOB KOTOPBIX :
1 | maso paznnyarTcs

2 | CyIIeCTBEHHO Pa3IUYalOTCs

3 | OoqMHAKOBBI

27. OCHOBHBIE MTPOIIECCHI MUATIEBBIX IPOU3BOICTB JICTIATCS HA:

TUIPOMEXAHNYECKUE, MEXaHUUECKHE, TEIUIOBbIE U XUMUYECKHUE TPYIIIbI
TUAPOMEXaHWYECKHUE, MEXaHUIECKUE, TEMJIOBbIC, ONOXUMHUYECKHUE TPYIIITHI
TUIPOMEXAHUYECKHIE, MEXaHUUECKUE, TeTIOBbIC, XUMUYECKUE i OMOXUMUYECKIE TPYITIBI
TUAPOMEXaHUYECKHUE, MEXaHUYECKUE, TETIJIOBBIE U MaCCOOOMEHHBIE TPYIITIHI

AWINF

28. llentpudyrupoBanue OTHOCUTCS K:
MEXaHUYECKUM TIPOIIeccam
THJIPOMEXaHUYECKUM MPOLECcaM
MacCOOOMEHHBIM ITPOIIeCCam
TETUIOBBIM MPOLIECCaM

AIWINPF
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29. TBepaple YaCTHUIIBI OCAKIAOT U3 )KHUJIKOCTEH:
1 | B orcroiiHuKax

2 | B cemaparopax

3 | Ha QubTpax

30. BeimapuBanue OTHOCHTCS K:
THPOMEXaHUYECKHM IpoIeccam
TEIJIOBBIM IIpOIieccam
Macco0OMEHHBIM IpoIeccam
XMMHYECKUM Tpoleccam

AIWIN -
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[Tpunoxenue 2

JIABOPATOPHBIE PABOTBI U TEMATUYECKHUE KOHTPOJIBHBIE BOITPOCBI J1JIA
SAIIUTHI TABOPATOPHBIX PABOT

JlaGopaTtopuas paGora Ne 1: DkcrepuMeHTanbHOE onpeaeneHne Koddduuumenra
TEIUIOOTAA4YH IIPU CBOOOIHON KOHBEKIIHMH.

3amanue 1o JaboparopHoil pabote: (OO0OOIIEHHE SKCIEPUMEHTAIBHBIX JAaHHBIX H
IPEJCTaBICHNUE UX B KPUTEPUATIbHON 3aBUCUMOCTH IIPH OIPEIECIICHUH JIOKAIBHBIX KOA(P(OHUIIMEHTOB
MOBEPXHOCTH HAarpeBa BEPTUKAJIBHOH TPyObl B YCIOBHUAX €CTECTBEHHOM KOHBEKLIUH B
HEOIPaHHMUYEHHOM IPOCTPAHCTBE.

KoHTposibHBIE BOIIPOCHL:
Kakoii Bua TermnooOMeHa Ha3bIBa€TCsl €CTECTBEHHON KOHBEKIUEH?
Hammmnre ypaBaenue HproToHa.
Yro HazbiBaeTcs K03 (HUIUEHTOM TeruiooTAau. Packpoiite ero pu3nueckuii cMbIciI.
OT Kakux napaMeTpoB 3aBUCTU KOA(P(ULUEHT TEII00TAAYN?
Kak 0000marrcs pe3ynbTaThl KCHEPUMEHTOB I10 MCCIEJOBAHUIO TEMJI000OMEeHa IpH
€CTECTBEHHON KOHBEKLIUU?

6. Kakue kpurepuu sSBISIFOTCS ONPENEIISIONMMHU Ul JaHHOTO BUJa KOHBEKIUH ?

7. Kak ompenensiercs npu IMpOBEIECHUU SKCIIEPUMEHTA KOJIMUYECTBO TEIUIOTHI, OTAABaEMOE
HOBEPXHOCTBIO TPYOBI BO3/yXY 3a CUET €CTECTBEHHONW KOHBEKIIMU?

orwdPE

JlaGopatopuas padora Ne 2: OmnpezeneHue MmapaMeTpoB Ipoliecca TermIooOMeHa Npu
HECTAllMOHAPHBIX YCIOBUAX

3amanue 1o JabopaTopHoil paboTe: WccienoBaTh  AMHAMHUKY — HECTAllMOHAPHOIO
KOHBEKTHBHOTO TETJIOOOMEHA Tejla C OKpYKaroliel cpenon

KoHTpobHBIE BOPOCHI:

1. Kak Ha3plBaeTcsi COBMECTHBIM TMEPEHOC TEIUIOTHl IYT€M  KOHBEKIUU U
TEIIONPOBOAHOCTH?

2.Kak 3anumercs ypaBHeHue HpioToHa-PuxmMana s HEyCTaHOBHBIIETOCS TIpoliecca
TEMJI00TAAYH?

3. Uro Takoe Terionepenava’?

4. 3anuiuuTe ypaBHEHHUE TEIUIONEPEAUun sl HECTALIMOHAPHOTO PEXHUMA.

5. Kakoii ¢pusnueckuii cmpica K03 PuirienTa Terionepeaun.

JlaGopaTtopuas _paGora Ne 3: DkcrepuMeHTalbHOE onpezaeneHne Kodddummenra
TEIUIoNEepelaur B ABYXTPYOHOM TEIIOOOMEHHHUKE.

3ananue 1o gaboparopHoil pabore: O3HaKOMIIEHHE C YCTPONCTBOM M MPUHIIUIIOM JAEHCTBUS

TennooOmennuka. OnpezaeneHre BeIUIHHbI KO3 UIEHTa TeIUIoNnepeady OIbITHBIM

[Iyrem. Onpenenenve BenuuuMHbl KO3 (UIMEHTa TEIUIONepesayd MOCPEACTBOM pacyeTa.
CpaBHEHHE pacueTHOTO M ONBITHOTO 3HAUYEHUS BEJTMUMHBI KO3 pUllneHTa Termonepeaayu.

KoHTposibHBIE BOITPOCHI:

1.Kakue nporeccsl Ha3pIBalOT TEMJIOOTAAYEHN U TEIIoNeperadein?

2. Kak paccuuthiBatoTcsi KO3()(PUIMEHTHl TEIUIOOTAAYU OT TOPSYEro TEIUIOHOCUTENS K
pa3feloIell CTEHKE U OT CTEHKH K XOJIOHOMY TEIUIOHOCUTEIIO?

3.Chopmynupyiite (QU3NUECKH CMBICT H YKOKHTE pa3MEpHOCTh KoddduimenTa
Terionepenayn’?

4.Yto siBAsIETCS 1ENBIO TIpOIIecca pacyeTa TeII000MEHHOTO arnmapara’?
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JlabopaTopHasi___padora __Ne 4. DKCIepUMEHTAIbHOE  OIPEACIICHUE  BEIUYUHBI
TEMIIEPATYPHOH JIENIPECCUU ITPU KUIIEHUH PacTBOpA.

3amanue no JabopaTopHOi padoTe:

Kparkoe omnmcanue METOIMKM IIPOBENCHMS HSKCIepuMeHTa. Pacuer TeMmiepaTypHOH
Jenpeccud 1o OCHOBHBIM ¢opmynaMm. lloctpoenue rpadukoB 3aBUCHUMOCTH TeMIIepaTypHON
JIENPECCUU OT KOHIIEHTpAlMu pacTBopa M aAaBiieHus. CpaBHEHUE JENPECCUH, OIPEAEICHHON
SKCIIEPUMEHTAILHO ¢ TAOJUYHBIMU TaHHBIMH.

KoHTposbHBIE BOIIPOCHL:

1. Yto Ha3bIBaeTCA TeMIEpaTypHOU aenpeccuei?

2.00BSCHUTH C TOYKH 3peHUs (PU3UKU BO3HUKHOBEHHE TEMIIEPATYPHOU JICTIPECCHH.

3. OT 4ero 3aBUCUT TeMIIEpaTypHas Aenpeccusi?

4.Kax onpenenuTs TEMIIEPATYPHYIO JEIPECCUIO TP HOPMAJIBHOM JIaBJICHUU?

5.Kak omnpenenute TeMHEpATYypHYHO [JENPECCUI0 TMpPU  JABICHUH, OTJIMYHOM OT
atmochepHoro?

6.Kakue temneparypHble MOTEPU BO3HUKAIOT IMPU BbIIAPUBAHUU PACTBOPOB B BBIMAPHBIX
amnmnaparax?

JlabopaTopuasi paGora Ne 5: N3yuenue paOoOThl 3MEEBHKOBOTO BaKyyM-BbIIIApPHOTO
amnmapara.

3amanue mo JrabopatopHoil pabote: M3ydeHwe KOHCTPYKIHMH M PabOThI 3MEEBHKOBOIO
BAaKyyMHOI'O BbITapHOro amnmnapata. OnpezeneHue yIenbHOro pacxoja napa. JKClepuMeHTaIbHOe
ompezaeneHue kodpdunmenta Temtonepeaadd. AHATUTHYECKOE oOlpeaeieHue Kol duimenra
TeIUIoNEepeIauH.

KoHTposibHBIE BOIIPOCHL:
. HaznaueHnue mporecca BeIapuBaHus, YCIOBHS €0 IPOTEKaHHUS.
. Kak yctpoena u paboTaer skcriepuMeHTalIbHas BbIIapHasi yCTaHOBKa?
. CoctaBuTh MaTepuanbHbIi OalaHC BBIMAPHON YCTAHOBKH.
. CocTaBuTh TEMI0BOW OalaHC BBIMAPHOW YCTaHOBKH.
. Kak onpenensercs nonesnas pasHOCTb Temneparyp?
. Kak onpenensiercs koadduiment Teronepeaaun?
. Kak onpenensiercs yaenpHbIi pacxo napa, YTo XapakTepu3yeT 3Ta BeTnYnHa?
. B uem 3akmrouaercst meroa nocreneHHoro npubmmkenna? Kak onpenensieTcss UCTUHHAs
TeMIeparypa CTeHKH 3MeeBUKa?

9. Kak ompenensercss kKo3hPUIMEHTH TEIUIOOTAAUM MPU KOHIEHCAIIMU Mapa ¥ KUIICHUH
pactBopa?

01N N B~ WDN =

JlaGopaTopHas paGora Ne 6: V3ydyeHue METOAMKH pacdeTa MHOTOKOPIIYCHOW BBITApHOU
YCTaHOBKHU

3ananue 1o jgadopaTtopHoil pabote: M3yunTh mpoliecc BhIMapUBaHUs KUAKOCTH B YCIOBUAX
€CTECTBEHHON IUPKYISIIKMK (BU3yanbHOe HaOmoAeHue). Onpenenuts KodPGUIUEHT TemIo0T aun
B IIEPBOM KOpIlyce M KOX(PQPHUIMEHT TEeIuloneperaud BO BTOPOM KOpIyCe MO JaHHBIM OIBITOB.
OrnpenennuTts NOTEPH TEIUIA B OKPYKAKOLIYIO CPEy

KoHTpobHBIE BOIPOCHI:

1.YTo siBIISIETCS IBMOXKYILEW CHIION MpoIlecca BhIapuBaHus?

2.Kakum oOpa3oM orpeiensieTcst TeMiepaTypa KUIeHus: pacTBopa’?

3.KakoB ¢Qu3uueckuii cMbICI TeMIepaTypHOH T'HAPOCTaTUYECKOW U TUAPAaBINYECKON
Jernpeccuun?

4.B yem npenMyniecTBO MHOTOKOPITYCHOTO BBIITAPUBAHUS NIEPE] OAHOKOPITYCHBIM?

5. Kak MOHO 3anucarh ypaBHEHHE TEIUIOBOTO OaiaHca Ka)XI0ro Kopimyca?

6. OObscHUTE TPUHIMN PAOOTHI BHIMAPHOTO ammapara ¢ E€CTECTBEHHOW NHMPKYISIUEH
pactBopa?
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JlabopaTopHas padora Ne 7: OnpeneneHue CKOPOCTH YaCTHI] B TPABUTAIIMIOHHOM I10JIE.

3ananue no 1abopaTropHoil padbore:

DKCIepUMEHTAIBHO OMNPEACIUTh CKOPOCTH OCaXACHUS TBEPIbIX YACTHUI[ B JKHJKOCTSIX B
3aBHCUMOCTH OT pa3Mepa 4acTull W (PU3MYECKHX CBOMCTB yacTHULBI M JKUAKOCTH. IlocTpouTth
rpaduk SKCIEPUMEHTAIBHBIX 3aBUCUMOCTEH I Pa3IMYHBIX PEKUMOB ocaxiaeHus. CpaBHHUTH
pacueTHbIE U TEOPETUUECKHUE 3aBUCUMOCTH.

KoHnTpoibHbIe BOIPOCHI:

1. MarepuanbHbIii 6aaHc mporecca OCaXKICHHS.

2. Db (hHEeKTUBHOCTH pa3/ICIICHHS.

3. Kakue cuibl IeHCTBYIOT Ha OCAKAAIONIYIOCS YaCTHUILY B TIOJIE CHII

TsoKecTH? OnpeneneHue CKOPOCTH OCAKICHHS YaCTHIIBL.

4. Kakue KpUTepuu UCIIONIb3YIOTCS IIPU pacueTe CKOPOCTH OCAXKICHUS

B I'PaBUTALMOHHOM T10JIE?

5. Kak 3aBUCHT KO PHUIMEHT CONMPOTUBIICHUS CPebl OT Kputepus Re?

6. Kak Haxonat AuaMeTp 4acTHIL 110 U3BECTHOM CKOPOCTH OCaXICHUs?

JlabopaTopnasi pa6ora Ne 8: McnbpiTaHue 0caAUuTEeNbHON LIEHTPU(PYTH.

3amanwe 1o JsabopartopHoil pabote: IlpoBecTm wccieOBaHUE pasleNeHUs Cped B
0CaIUTENbHON LIeHTpUdyTe.

KoHTposibHBIE BOIIPOCHL:

1. CymHocTs nporecca HeHTpUudyrupoBaHusi.

2. Knaccudukanus nieHtpudyr.

3.00macTh NPUMEHEHUS OCAIUTENbHBIX LIEHTPUPYT.

4. KOHCTpYKTHBHBIE OCOOCHHOCTH OCAIUTEIBHBIX IIEHTPHUPYT.

JlabopaTopHasi _paGora Ne 9: DkcnepuMeHTalIbHOE ONpPEIEICHUE XapaKTEPUCTHUK
BEHTHJIATOPA.

3aganue 1o JabopaTopHOl padoTe: DKCIEPUMEHTATBHO OIPEACIIUTh XapaKTEPUCTHKU
BEHTHJIATOPA.

KoHTposibHBIE BOITPOCHL:

1. OcHoBHOE ypaBHEHHUE LIEHTPOOEKHBIX MallIUH (YpaBHEHUE Dilepa).

2. YCTpOKICTBO IIEHTPOOSIKHOTO BEHTHIIATOPA. Poib «ymuTkmu», koH(y30pa, nuddy3opa.

3. Paboune xapakTepHCTUKU BEHTUIATOPOB. Pabouast Touka.

4. Mournocts asurarens U KI1J BeHTHISTOPHOM yCTaHOBKH.

5. 3aBUCUMOCTbH peKkruMa paboThl BEHTUIATOPA OT YUCiIa 000POTOB.

JlabopaTopnas padora Ne 10: 3ydyeHune MeToauKu pacuera GUIBTPOB MEPHOTUIECKOTO U
HEIPEPBIBHOTO JIEHCTBHUS.

3ananue no aboparopHoii padore: M3yunTh METOIUKH pacueTa (GUIbTPOB MEPUOINIECKOTO
U HEMPEPHIBHOTO IEUCTBUS.

KoHTpobHBIE BOIPOCHI:

1. ABmxymiast cuia npoiecca GUuiabTpoBaHus.

2. CompotuBieHusi mpu mpouecce ¢GuibTpoBaHus. DaKTOpbl BIHUAIOIIME HAa BEIUYUHY
COMpoTUBIIEHUSI (QUIbTpyIolell mneperopoaku. [lapamerpsl, ompenensoniye CONpOTHUBIECHUE
0CaJKa.

3. OCHOBHBIE 3aKOHBI, HA KOTOPBIX 0a3UpyeTcsi COBpEMEHHAs TEOpHUst (QUITBTPOBAHHSL.

4. Buasl GUIbTpOBAHMUSL.

5. 'unponunamuka nporecca GUILTPOBAHUS U €€ OCHOBHOE YpaBHEHHUSI.

6. Knaccudukanus GpuiasTpos.

7. OunbTpel MEPUOAUYECKOT0 JIEHCTBHsI, OCOOEHHOCTH HSKCIUTyaTallud, MpPEeUMYIIECTBa,
HEJ0CTaTKH.
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8. DunbTpbl HENPEPHIBHOIO JACUCTBUS, OCOOCHHOCTH OHKCIUTyaTallMH, MpPEeUMYIIECTBa,
HEJ0CTaTKH.

JlabopaTopHasi _pabGora Ne 11: OmpexaeneHue mapaMeTpoB BIAXKHOTO BO3ayXa C
UCIIOJIb30BaHUEM auarpaMMbl Pamsuna.

3amanue mo naboparopHoil pabore: O3HAKOMUTBCS C paboOTOW  PaCHBUIHTEILHOM
CYyIUMJIBHOW YCTAHOBKM M  OINpPEACICHUEM OCHOBHBIX BEIMYMH, XapaKTEpU3YIOLIUX €€
s dexkruBHOCTE. [TocTpouTh H300pakeHUs Mpoliecca CYIIKK Ha quarpamme PamsuHa.

KoHnTpoibHbIe BOPOCHI:

1. Kakoit TeXHOJOTUYECKHI MPOIECC HA3bIBAETCS CYIIKOM?

2. Kak onpeaenuTs BIaKHOCTh MaTepuaia’?

3. Uto Takoe OTHOCHUTEJIbHAS BJIaXKHOCTh BO3/1yXa?

4. Kak onpenenuTh OTHOCUTEIbHYIO BIQYKHOCTh BO3yXa B MOMEIICHUN?

5

6

7

. Kak no quarpamme Pam3una onpenennts OCHOBHBIE ITapaMeTphl BIAXKHOIO BO3yxa?
. Kak ocymiecTBisiercs cymka »KUJIKUX MPOAYKTOB Ha PAaCHbUIMTENbHbIX CYIINIKaX?
. UTo Takoe yJenbHbIN pacXxo/] BO3AyXa U yJelIbHbIA PACX0/l TEIIOThI?
8. UeM TeopeTHUECKHUIl MpOLEcC CYIIKH OTJINYAETCS OT JAEHCTBUTEIBHOIO U Kak 00a 3TH
nporiecca n300paxaroTcs Ha quarpamMmMe Pamsuna?
9. KakoB ¢uszuueckuii cmbicn teruioBoro KITJ cymmnku?

JlabopaTopHas padora Ne 12: 3yueHue METOAMKH pacyeTa KOHBEKTUBHOM CYIINIIKU

3amanue no ynaboparopHoii padote: [loctpoenue kpuBoil cymku. OnpeneneHue CKOpOCTU
CYyIIKH W TOCTPOCHHE KPUBOH ckopocTu cymkh. COMOCTaBlI€HUE PACYETHOTO M OIBITHOTO
3HaUeHUH K03 PUIMEHTa MaCCOOTIaUH.

KoHTponbHbIE BOIIPOCH:

1. Kaxkoit mpoliecc Ha3bIBaeTCs CyIIKon?

2. YTto Ha3bIBAETCS CKOPOCTHIO CYIIKU?

3. Kakue yciioBus onpeAemnsioT MeproIbl TOCTOSHHON ¥ MAJar0Ne CKOPOCTH CYITKHU?

4. Kak onpenensieTcsi CKOPOCTh CYIIKH U K03 (DUITMEHT MaccooTAaum?

5. IlepeuncnuTh OCHOBHBIE MTApaMETPhI BIAKHOTO BO3/TyXa, 1aTh

UX OIpeJieseHue.

JlaGopatopHas pa6ora Ne 13: CpaBHUTENbHBIN aHATU3 paOOTHI CYIIUIIOK, PA0OTAIOMIMUX 110
HOPMaJIbHOMY CYIIMJIBHOMY IPOLIECCY, C IPOMEKYTOUHBIM HArpEBOM BO3/lyXa U MpPU HAIUYUH €TI0
UPKYJISALUH.

3amanue no taboparopHoit padote: CpaBHUTH MPUHIUIT PAOOTHI CYIIUIIOK, PAOOTAIOIINUX 10
HOPMaJIbHOMY CYIIMJIBHOMY IIPOLIECCY, C TPOMEXYTOUHBIM HAarpeBOM BO3/1yXa U IIPU HAJIUYUH €r0
HUPKYIISIUH.

KoHTpobHBIE BOIPOCHI:

1. Kakoli mporecc Ha3pIBarOT CYIIKOW?

2. Ilo xakuM napaMerpam NoApa3AeisstoT KOHCTPYKIMH CYIINUIIOK?

3. Kakue matepuansl 1e1eco00pa3HO CYyIIUTh NPU HOPMAJIBHOM CYIIMJIBHOM IpOLEcce, C
IIPOMEXKYTOUHBIM HarpEBOM BO3/yXa U IIPU HATMYHUH €r0 HUPKYIISALUN?

4. Kakuie npoAyKThI CyIIAT B PACIBUIMTEIbHBIX CYIIUIKAX?

5. Kakue criennanbHble BUABI CYIIKH U3BECTHBI?

6. Kak BusroT pazmepsl 00pasiia mpu CyIIKe Ha TMPOIece CYIIKU?

7. Kak BausieT TeMiieparypa Ha TerjoBoi 6anaHc?
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JladopaTopHas padora Ne 14: VcnpiTaHue paaualiiOHHON CYIITUIKH.

3amanue mo nabopaTopHOil pabote: McmpiTanue panuanuoHHOW cymmiku. [loctpoenue
9KCHEPUMEHTAIbHBIX IPaMKOB U3MEHEHHUS BIAXKHOCTU U TEMIIEPATYphl MaTepualla B 3aBUCUMOCTH
OT BpeMEHHM (KpUBOM CYLIKU U TEMIIEpaTypHbIX KpUBbIX). [locTpoeHne KprBoii CKOPOCTH CYIIKH.

KoHTpoIbHBIE BOIPOCHI:

1. KakoBa ¢u3nueckasi CymHoOCTb epeaayn Teria HHPpaKpacHbIMU JTydaMu?

2.Yto xapakrepusyet 3akoH Credana-bonpmana?

3. Kak omnpenenauTb KOJIMYECTBO TEILIa, NEPEJAHHOrO JIydaMu OT 0oJiee Harperoro Teja K
MEHEe HarpeTomy?

4. KakoBa 0COOCHHOCTD CYIIKH HH(PPAKPACHBIMU JIydaMu?

5. YTo Takoe BIaKHOCTh U BIArocoJep:kaHue marepuana?

6. UTo nmoHuMaeTcs 1oj CKOpOCThIO CYIIKHU?

7. Yt0 Takoe KpuBasi CylIKH?

8. B ueM cocTouT 0COOCHHOCTH Pa3IUYHBIX IEPHOIOB MIPOLIECCA CYIIKHU?

9. OOBACHUTH METOAUKY MOCTPOEHUS KPUBBIX CYLIKH U CKOPOCTHU CYIIKH?

10. Kak onpenenuts oNTUMaIbHOE BPEMS CYIIKU?

JlabopaTopuasi paGora Ne 15: AHanu3 npoueccoB IpoOJiIeHHWs W COPTUPOBAHUS Kak
3JIEMEHTOB TEXHOJOIMYECKHUX JIMHUM MUIIEBBIX TPOU3BOJICTB

3ajmanue 1no JaboparopHoil paborte: (O3HAKOMHUTBCS C YCTPOHCTBOM U paboToi
U3MeNbYAIOIIUX alapaToB U alnapaToB 1Jis COPTUPOBAHUS.

KoHTposbHBIE BOIIPOCHL:

1. HazoBuTe nenb qpobaeHns MaTepHasos.

2. Ha 9eM OCHOBaH IPHHIIUII JCHCTBHS BAJIBIIOBOW, MOJIOTKOBOH,

JMCKOBOM TpoOuiok?

3. OT yero 3aBUCST BUJIbI COPTUPOBAHUS?

4. ITo kakMM pU3HAKaM OLIEHUBAIOT cuTa?

5.KaxoB npunnun neiicteus Tpuepa, Oypara, rpoxora?

6. B ueM nposiBiisieTcst CyIEeCTBEHHOE OTIMYNE THEBMAaTUYECKOTO U

TUIPaBIMYECKOTO COPTUPOBAHUS MaTepUaIoB?

7. Ha KaKMX CBOMCTBAaX MaTepHasoB OCHOBAHA MarHUTHas cerapanus’?

Jlaboparopnas padora Ne 16: M3yuenue npouecca OTAEIEHUS KUIKOCTH U3 MaTepuaia
IIPECCOBAaHUEM

3ananue 1o JaboparopHoi pabote: M3ydnTh mpolecc OTaeNeHs KUAKOCTH U3 MaTepHuaia
IIPECCOBAaHUEM

KoHTpobHBIE BOIPOCHI:

1. /Ins 9ero npuMeHsIeTCsl IPECCOBAHKUE B MUIIEBOM MPOMBIIILIEHHOCTH?

2. Kakoe o6opynoBaHue mpuMeHsieTcs At 00pabOTKU MPOIYKTOB IpeccoBaHUEM?

3. OT 4ero 3aBUCHUT CWJIa TABJIEHUS B THAPABINYECKUX Mpeccax?

4. KakoB npuHIMIT paboThl 00€3BOKHUBAIOIINX IITHEKOBBIX MTPECCOB?

5. KakoB nmpuHIMI JeHCTBHS IPECCOB YIS OTXKATUS KHUAKOCTH U3 TBEPIOTO

Matepuana?
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[Mpunoxenne 3

SAJAHUA U1 KYPCOBOI'O ITPOEKTA

CryneHTbl OUHON M 3a04HOM (OpMBI 00YUEHUS BBINOJIHAIOT 1o AucuumuinHe «lIpoueccsl u
annaparbl IHUILEBBIX IPOU3BOJCTBY KypCOBOH IPOEKT, CBSI3aHHBIM C aHAJIU30M pabOThl 33aJaHHOM
TEXHOJIOTUYECKOM JIMHUH, PacyeToM U rpaduyeckuM IMpeACTaBIECHUEM anmapara, BXOAALIEro B
paccMaTpuBaeMyo JINHUIO.

KypcoBoii mpoekT mpeacTaBiasieT coOOW pelieHrne KOMIUICKCHONW TEXHHUYECKOH 3afauu, a
MMEHHO:

- BBIOOp M ONHMCAaHME TEXHOJIOIMYECKOH CXEMBbl IPOU3BOJCTBA 33JaHHOIO IHUIIEBOIO
HIPOAYKTA;

- pa3paboTKa TEXHOJOTHYECKOTO TIpolecca C ONHMCAaHUEM pPa0OThI CYIIECTBYIOIIUX
anmnaparos;

- IpOBEJIEHHE pPACYEeTOB, HEOOXOIMMBIX MJs BbIOOpa ammapaTa M3 KaTajJOroB M €ro
IIPOEKTUPOBAHNS;

- BBIIOJHEHUE TpaUuecKoil yacTh KypcOBOW pabOThl, BBHIMOJIHEHHOW B BHJE uepTexa
paccMaTpuBaeMoro amnrapara ¢ yKa3aHueM rabapUTHBIX U IPUCOEIUHUTENBHBIX Pa3MEPOB.

Hwxe npuBesieH ps1 TUIOBBIX 3aJaHUN 110 KYPCOBOMY MPOEKTY.

3aganue. CrpoekTHPOBATh KOKYXOTPYOHBIN TeIuiooOMeHHMK Jjjist HarpeBanus G, Kr/c
NPOAYKTa OT HayalbHOU TemmepaTypbl by, °C 10 KOHeUHOH ty,, °C. JlaBnenue rperoiero mapa — P,

MTIla, HapyXHBIi IMaMETP ¥ TOJILMHA CTEHKH TpYO -d- 8, MMm.

Tabnuna 3 - UcxoaHble JaHHBIE K 3aJaHUIO0

Howme
SaI[aHIfSI [Tpoxykr by [ P d-o
1 IToxconmHEeYyHOE MaCIo 18 160 1,0 38x25
2 [ToncomHeuHOE MaciIo 15 140 0,7 38x 25
3 [ToacomHeYHOE MACIO 18 150 0,8 25x 2
4 TomaTHas Macca, 30 55 0,15 38x 25
KoHIIeHTpauus 8 %
5 TomarHast macca, 45 80 0,2 38x 25
KOHIIeHTpauus 5 %
6 TomarHast macca, 40 85 0,25 25x 2
KOHIIeHTpauus 5 %
7 CaxapHBIH CHpOTI, 15 80 0,2 25x 25
KkoH1eHTpanus 20 %
8 CaxapHhblii cupor, 17 85 0,25 44 X 20
koHientpanus 30 %
9 MoJi1oxo 18 90 0,2 25X 2
0 MoJi1oxo 20 80 0,15 38x25
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Homep 1 2 3 4 5 6 7 8 9 0
BapHaHTa
Go 55 | 60 | 50 | 35 | 40 | 30 | 08 | 10| 15 | 2
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[Ipunoxenue 4

KOHTPOJIBHBIE BOITPOCBHI K 9K3AMEHY

1. Ocaxnenue yactuil B mosie cuil Tsokectu. Cuibl, JedcTBYyIomue Ha yactuily. CKOpoCcTh
OCaXICHUSL.

2. Pexumbl IBWKEHHS dYacTUl] B Bs3KOH cpene (kuakoctd, rasze). CompoTuBieHue
JBIOKEHUIO 4YacTull. Ko3(h¢uuueHT conmpoTHBIEHMs, €ro 3HA4eHHs IpU Pa3IMUHBIX pEeKUMAax
JBYDKEHUS YaCTHULIBI.

3. CxopocTh OC@XICHHSA TIpU JAMHHAPHOM, MEPEXOAHOM U TYpOYJICHTHOM pEeXHME
JIBUKECHUS YACTHIIBL.

4. Kputepuit Apxumena u ero UCroiab30BaHUE B TEOPUN OCAKICHMUSL.

5. IIpou3BOAMTENBHOCTh OTCTOMHHUKOB NEPUOAMYECKOTO U HENPEPHIBHOTO JEHCTBUS.
KoHcTpyKkmy OTCTOMHUKOB JJIs )KUJIKOCTHU U I'a30B.

6. OcaxaeHue 4acTull MOA AeicTBUEM LIEHTPOOEKHBIX cuil. CKOPOCTh OCaKJEHMS YacTHUIL
IPY PA3IUYHBIX PEKUMaX JIBUXKEHUS YacTHULL.

7. OmnpeneneHue CKOPOCTH  OCAXAEHUS 4YacTUL B TOJ€  IEHTPOOEKHBIX  CHIL
[Tpon3BOANTENBEHOCTD LIEHTPUDYT.

8. MomHocTh Ha Bairy neHTpu(yru. Bei6op anexkTpoaBuraTens.

9. KoncTpykuuu neHTpudyT U MUKIOHOB, UX paboTa U MPUMEHEHHE.

10. .Ocaxnmenue dYacTHIl B TOJE DIEKTPOCTaTHYECKUX cwil. llpuHmmm  paboTh
AIIEKTPOOCATUTENEH 1 OCHOBBI UX pacueTa.

11. ®unpTpsl 11 ra30B. MOKpas OYUCTKa ra3oB. DJIEKTPOOCATUTEIH.

12. ®unprpoBaHuMe KUAKOCTH. JIBmkymas cuna mpouecca. CBoicTBa  0CaJIKOB.
@WIbTpOBaHKE NIPU NTOCTOSHHOM II€peNnaie AaBICHUN U IIPU IOCTOSHHONW CKOPOCTH Ipoliecca.

13. Vpasuenue Ilyazeiins. BeiBog nuddepenmansHoro ypaBHeHus: GUIBTPOBaHMUS.

14. Pewenune nuddepennumanbHOro ypaBHeHus GUIbTPOBAHUS IPU MOCTOSHHOM Iepenaje
naBieHuid. Onpenenenyne KOHCTaHT GuiabTpoBaHus. [Ipon3BoauTEILHOCTD QUIBTPOB.

15. Kouctpykiuu GuUIbTPOB MEPUOANIECKOTO U HEMPEPHIBHOTO JICHCTBUSI.

16. @unprpyromue nenTpudyru. bapabaHHbI U TUCKOBBIA BaKyyM-(DHUIBTPBI, yCTPOHCTBO U
pabora.

17. TlepememmBanue, pa3HOBHIHOCTH Mporecca. KoHCTpykunu Memanok. I¢P(PeKTUBHOCTb
nepeMelINBaHus.

18. MomHoctb, HeoOXoauMmas Jisi MpPOBEACHHUs IMpolecca IepeMelnBaHus. Bpioop
AIIEKTPOIBUTATEIS.

19. Meronuka ompejaeneHuss Kod(pPUIMEHTa TEIIOOTAauYrn (METOJ TOCIeI0BaTEIIBHOTO
npubmkenus). ['paduueckoe perieHHe CUCTEMBbl ypaBHEHUH TEIUIOOTAAYU JIsi ONpeAeseHUs
TEMIEPATYPbI CTEHKH.

20. Tlotepu TETIOTHI B OKPY>KAOIIYIO CPEy ¥ pacueT TOJIIHHBI H30JISIINH.

21. HarpeBanue BojasHbIM mapoMm. OcTpelii u rayxoi map. TerutoBoil GamaHc mporecca.
Pacxon mapa.

22. KoHcTpykuuu TernaooOMEeHHUKOB. MeToIMKa X pacueTa.

23. KonnmeHcaTopsl TIOBEpXHOCTHBIE H CMemIeHHus (OapoMeTphueckuii), METOJIHKa UX
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pacuera.

24. OngHOKpaTHOE BBITApHMBaHHWE. MaTepHaNbHBIA W TEIJIOBOM OanaHChl OJHOKOPITYCHOM
BBIITAPHOW YCTAHOBKHU. Y IENIbHBIA pacxoj mapa.

25. MHorokparHoe BhlmapuBanue. CxeMa yCTaHOBKH. DKcTpa-map. MaTepuanbHbId OaaHc
nporecca. Pacnpenenenue ynansieMoro pacTBOpUTEIIs IO KOPITycaM.

26. TemmeparypHbIe IOTEPU IPU BHITAPUBAHUH.

27. Obmas w moje3Has pa3HOCTh Temmeparyp. [paduk Temmeparyp mo Koprycam
MHOT'OKOPITYCHOM BBIIIAPHOM YCTAHOBKHU. PacrpenenieHue IOJE3HOM pPA3HOCTH TEMIEPATYpP IO
KOpILycam.

28. TemoBol 0agaHC MHOTOKOPIYCHOW BBINTApHOM ycTaHOBKH. KoaddumumeHnTsl ucnapeHus
U CaMOMCIIapeHusl.

29. PemieHue cucteMbl ypaBHEHHs TEIUIOBBIX OaJaHCOB JUIsi MHOI'OKOPITYCHOM BBIapHOMN
ycraHoBKH. Pacxon mapa Ha |-plif KOpmyc, yTOUHEHHOE ONpe/eieHNne KOJIMYECTBa PaCTBOPUTEIS,
yJAJIeMOro B KaXK10M KOpITyce.

30. KoncTpykumm  BBIMApHBIX  amnmaparoB.  Meroauka  YTOYHEHHOTO — pacyera
MHOT'OKOPITYCHOW BBIITAPHON YCTaHOBKH.

31. ITapamerpbl BraxHOro BO3ayxa. Jmarpamma J-X, ee moctpoeHue. HM3o0paxkeHue
Pa3IUYHBIX [IpoLeccoB Ha Auarpamme J-X. Touka pocsl, TemrepaTypa MOKpOro TEpMOMETpa.

32. Cxema KOHBEKTMBHOM cymmiku. MatepuanpHble OanmaHchl npouecca. KomuuecTBo
ynanseMmoii Binaru. Pacxos Bozayxa.

33. TeruoBoii GaynaHc cymMiaku. BHyTpeHHu# TeruioBoit OanaHc cymuiku. Teopernueckas
cymmika. [Toctpoenue Ha nuarpamme J-X mporecca TeOpeTHIeCKO CyIIKH.

34. [leiictBuTenpHas cymmika. [loctpoeHne mporeccoB Cymky Ha quarpamMmme J-X.

35. Cymka ¢ mpOMEKYTOYHBIM IOJOTPEBOM BO3yXa, CYIIKAa C PEHUPKYIALNHEH BO3IyXa.
Pacxon Bo3ayxa v TETIOTHL.

36. Kpussie cymku. [ToHATHE O CKOPOCTH CYIIKH.

37. CkopocTh CYIIKH B IEpBOM Iepuoe. [IpoomKkuTeIbHOCTh IEPBOro MEPUOIa.

38. Cxopocts cymiku Bo Il mepuoae. Ilponomxurensuocts Il nepuona.

39. KoHCTpyKIMM KOHBEKTHBHBIX CYIIMJIOK: KAMEPHBIX, TYHHEIbHBIX, JIEHTOYHbIX,
OapaOaHHBIX, PACTIBIIIUTEIbHBIX.

40. OcHOBBI pacueTa KOHTaKTHBIX CYIIHIIOK. X KOHCTpYKIMU. PananioHHbIE CYIIUIKH.

41. Tpoitras Touka Bojbl. [loHaTHe 0 cyOnumarmonHoi cymike. [Ipumenenue mporecca,
CBOICTBa CYOJMMUPOBAHHOTO MPOAYKTA.

42. TemmepaTypHBI PEKUM Ipoliecca CyOTMMaMOHHON CYIIKH.

43. OcHoBHbIE 3aKOHBI TU(PPY3MOHHBIX IpoIieccoB: paBHOBecHs (a3, ['enpu, Payss.
bunapusie cMecn.

44, AGcopOrus. MaTtepuanbHblil 6anaHc npoiecca. Y paBHEHHE JMHUN pabodrx
KOHIIeHTpauii. AGcopOepsl.

45. Pacuer abcopOepoB ¢ HCIIOIb30BaHUEM MOHATHI O YUCIIE eTUHUII IEPEHOCA U BHICOTHI
€IMHMIIBI TIepeHoca.

46. TIpocrast ¥ MHOTOKpaTHas ieperoHka. OCHOBHI pacueTa mporecca

47. Pextuduxanus. PekTudukamonHas KOJIOHHA, €€ YCTPOUCTBO U paboTta. PasHOBHAHOCTH
tapenok. HacagouHble KOJOHHBI.

48. BoiBoI ypaBHEHHUH JIMHUM pab0ounX KOHIIEHTpALUH Mpolecca peKTHu(GUKanuu.
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49. T'paduueckoe ompeneneHHe 4YHUCIA TapeNOK pPeKTU(UKAMOHHONW KOJIOHHBL. Bribop
¢rermoBoro yncia. J[edcTBUTETLHOE YUCIIO TapPETIoK.

50. OcobenHoctH mporiecca aacopouu. Pa3HOBUIHOCTH aCOPOCHTOB M KOHCTPYKIIHHA
ajicopOepoB. DJIEMEHTHI pacyera aicopoepoB.

51. DxkcrparupoBanue. Ousmueckas CymHoOCTh npoiecca. OCHOBBI pacueTa IKCTPAKTOPOB.
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