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IHacoopr

q)onua OLICHOYHBIX CPeaCTB

Kox xonTpOomupyemoit
Ne | KoHTpomupyemble pasieinsl (TEMBI) $ POTHPY HawnmenoBanue
" KOMIIETEHIIMH (UK ee
n/n JUCIUIUIAHBI OLIEHOYHOT'O CPEelICTBa
YACTH)
OcCHOBHBIE 3aKOHBI
1 | TEXHONOTHYECKHX MPOLIECCOB OIIK-4 Bomnpocer
nepepabaThIBAIOIIIX TPOH3BOACTB
3akoHbI ruapocTaTuki. OCHOBHBIE
2 AP OIIK-4 Bomnpocsl, pemuenue 3anay.
3aKOHBI THIPOANHAMHUKH
TectupoBanue, pemenue
3 | 'mnpoMexaHu9ecKue mpoIecChl OIIK-4 P > P
3aja4, 3a4der
TectupoBanue, pererue
4 | TenmnmooOMeHHbIE TIPOIECCH OIIK-4 3a1a4, KOHTpPOJbHASA
pabora, 3a4eT
TectupoBanue, pemeHue
5 3a1ad, 3a4er
Maccoo6meHHbIE ITPoIecCh OIIK-4
TectupoBanue, penieHue
6 3ajay, 3a4er
Mexanunueckue npomneccst OIIK-4




TEKYIIAA KOHTPOJIb YCIIEBAEMOCTH

1. Onucanue OLEHOYHBIX CPEACTB MO pa3jxeaam (TeMaM) JHCUUILIHHbI

Pa3nen 1. 'mapomMexannveckne nMpoueccol.

Bonpocsr:

1. Kaxoe obopyjoBaHMe IpUMEHSIETCS VI PasIeeH s HEOMHOPOJHBIX CMeCeit?

2. OTCTOHHMKY KaKUX KOHCTPYKIIMI HCTIONB3YIOTCS JIsl pa3fie/ieHus CYCIEeH3Uit?

3. Kakue TUIbl OTCTOMHBIX HEHTPUDYT IPUMEHSIOTCS IS Pa3ie/ICHAS CYCIIeH3MM ?

4. Yto sBiseTcs ABIKYINEH CHIION B LEHTPUOYTax, Cenaparopax U MUAPOIHKIOHaX?

5. KakoBO COOTHOIIEHHE ABMKYIIUX CHII B OTCTOMHUKAX M IeHTpUdyrax?

6. Kaxue Meroipl NPHMEHSIOTCS A pasleNeHHs TOHKOIMCIIEPCHBIX CYCIEH3MH u
MY IbCUN?

7. Uem pa3nuyaroTcs KOHCTPYKLMH CENapaTopoB JUISl pasielieHHs] SMYJbCHHA U Cyc-
IIeH3UH?

8. B KakuXx ciy4asx NpUMEHSIOT THIPOLMKIIOHEI, CENapaTtopsl U CBEPXUEHTPUYIru?

8. Kakoe o60pynoBaHHE IPUMEHSIOT JUIA pasie/IeHHs HEOJHOPOJHBLIX CHCTEM METOIOM
¢buipTpOBaHA?

9. Kakue KOHCTPYKIHH (QUIBTPOB UCIIOIB3YIOT B MHIIEBON TPOMBILIEHHOCTH?

10. Kaxue KOHCTpYKIMM  (QUWIBTPYIONMX LEHTPU(Yr INPUMEHAIOT B  ITMINEBOH
IIPOMBIIIEHHOCTH?

11. B xakux anmaparax IPOHCXOTHUT pasjelieHHe Ta30BbIX HEOIHOPOIHBIX CMecel moj
JEMCTBHEM MHEPLHOHHBIX U HEHTPOOEIKHBIX CHII?

12. B yeM 3aKi09aroTcst JOCTOMHCTBA LIUKJIOHHOTO Tporecca?

13. Ot xaxux GakToOpoB 3aBUCUT CTENICHb OYUCTKH r'a3a B IIUKIOHAX?

14. Kaxue QuIbTphbl IPUMEHSIOT ISl OYUCTKH Ta30BBIX TOTOKOB?

15. B uem 3akimouaeTcs MOKpas ouucTKa ra3oB? KakoBa crerneHb OYHCTKH?
Tecr

Teepaas nucnepcHas B KUNKON JUCIIEPCHOHHOM pase

a) DMy JIbCHS B) [lena

0) Cycniensus r) Tyman

Kuakasa nucnepcHas ¢gasa HepacTBOpUMasi B JKHAKO JHCIIEPCHOHHOM da3ze
a) [lena B) Tyman

6) OMynbcus r) Cycnenzus

Teepaas nucnepcHas ¢asa B ra3oBoii JHCHEPCHOHHOM
a) OMyJIbCHs B) CycneH3us
0) M r) Tyman

ITapamerpsl, Bxoasimue B ¢opMyJly [Jisl ONpeAejeHHST MOLIIHOCTH MeXaHHYeCKOM
MEIIAJIKH JKHIKHX cpex

a) Temmeparypa KHIKOCTH

6) HacToTa BpallleHUs MEIIaIKH

B) TennoeMkocTh HHIKOCTH

r) Cuna TpeHus XKUAKOCTH O MEIIaJIKU

3agaun
1. OmpenenuTh CKOPOCTh OCAKAECHUSA B BOJAE TBEPIBIX IIAPOOOPA3HBIX YACTHL JHAMETPOM

1,0 mm m iotHOCTEIO 2500 x2/2°. Temneparypa Bozsl 20 °C.
Bapuant 1 2 3 4

Jano
Hnamerp d, mm 0,8 1,0 1,1 1,5




[LTOTHOCTE p, KT/M3 2200 2400 2500 2600
0
Temmnepatypa cycnensuu t, °C 20 20 20 20

2. OrmpenenuTs COUPOTHBICHHE (GUIBTPOBATLHOM Ieperopoiks BeicoTod  0,1M,
H3rOTOBJIEHHOM M3 3€PHHCTOrO Marepuaja C SKBHBAJICHTHBIM AuHaMeTpoM KaHamoB 0,05 mwm.
Yepes neperopoaky mpotexaeT BOAHAS TOHKOIUCIIEPCHAs CYCIIeH3us Ipu Temmeparype 20 °C co
CKOPOCTBIO, OTHECEHHOM K CBOOOIHOMY CEUEHHIO KaHaioB, 0,2 Mm/c.

Bapnant
TTaro 1 2 3 4
Bricora neperoponxu h(m) 0.1 0.15 0.16 0.1
OKBUBAJICHTHBIN THaMeTp
kaHana d, (M) 0,04 0,05 0,06 0,045
CxopocTts cycnenzun (M/c) 0.15 0.18 0.20 0.22
Temneparypa (°C) 20 20 20 20

3. Onpenenuts 3pHeKTUBHOCTS pa3feNeHus U IUIOaab OTCTAUBAHUS VI HEIPEPbIBHOTO
paszneneHus BOAHOH cycnieHsuu. IIpomsBomutensHocTs orcToitHuka Gt = 50 T/94 MO MCXOIHOMN
cycnensud. HaganeHas KoHLEHTpalus cycneHsuu x.~ =10 mac. %. MuHuMaNbHBI quamerp
gacTull cycneHsuu 30 mxM. Temneparypa cycmensuum 15°C. KoHueHTpamus 4YacTdl[ B
OCBETJIEHHOH CyCNeH3UH X,~2Mac.%. Konuenrpammsa ocanka xo= 70 Mac.%. [ITOTHOCT YacTHi

m=2200 xr/m’

Bapnant 1 2 3 4

Haxo

IIpousBomurensuocts Gr, T/4 40 45 55 60
HavanpHas KOHIEHTpAIUs X, % 12 14 16 18
MuH. quametp gacTu d, MKM 30 37 35 40
Konuenrpanus ocaznka x,, % 62 64 66 70
Konuenrparus ocBeTIeHHOM

CYCIIEH3HH Xn, % 2,2 2,4 2,6 3,0

Paznen 2. TennooGmenHbie mponecchbl

Bonpocer:

1. B xaxux anmaparax OCyINECTBIISIETCS IIOBEPXHOCTHAsE KOHACHCAIHSA?

2. Yem pa3nuyaroTcsi MOKpHIE U CyXHe KOHIeHCaTOphl?

3. Ha xakoM TepMOAMHAMHMYECKOM ITHMKJIE OCHOBaHa paboTa MapOKOMIPECCHOHHBIX
XOJOJUIBHEIX MalIuH?

4. UYem  ra3oKOMIIPECCHOHHBIE
IIaPOKOMIIPECCHOHHBIX 7

5. Onumute NpUHIMIE! paboThl a0COPOLIMOHHON XOIOAUIEHON MAIIHHBIL.

6. B xakux ciaydasx IpUMEHSIOT X0JIOAWIBHEIE PACTBOPEI, HAIIPUMED XJIOpUL HATpus?

7. Kak kaccubuuupyroTes TEII00OMEHHUKY 110 IPHHLUILY AeHCTBUA?

8. Ha xakue THIIBI HENATCS pPEKyINEepaTHBHBIE TEIUIOOOMEHHUKHM B 3aBHCHMOCTH OT
KOHCTPYKIUH?

9. Kak ycTpoeH 0IHOXO0I0BOH KOXKYXOTpYyOHBIH TEII000MEHHUK?

10. 3a cyer yero OOCTHraeTCs HHTEHCH(MDUKAIMS B MHOTOXOAOBBIX KOXYyXOTPYOHBIX
TerIo0OMeHHUKax ?

XOJIOOUIIBHBIC MallIuHBbI OTJIHYAarOTCA oT




11. Kaxue npenmMyiecTBa ¥ HEJOCTATKH IPUCYLIH KOXKYXOTPYOHEIM TEMI006MeHHIKAM?

12. Kakoi 43 TemIoOHOCHTENeH MPOIYCKAOT Mo Tpy0aMm, a Kakod — B MEXTpyOHOM
IIPOCTPaHCTBE?

13. B xakux coy4asx NPUMEHSIOT TEIUIOOOMEHHWKHM THma «Tpy6a B Tpybe»? Kaxume
IPEUMYIIECTBA M HEJOCTATKU IPUCYIIH dTHM TEIII00OMEHHUKaM?

14, Kax ycTpoeH choupansHbii TemnooOMeHHHk? KakuMu NpeMMyIIeCTBaMH H
HEeIOoCTaTKaMH OH o0namaer?

15. Kak ycTpoeH mracTHHYATHIH TerioobMeHHuK? Kakue mperMyInecTBa B HENOCTATKH
IIPHUCYIIH ITACTHHYATHIM TEIIOOOMEHHUKAM ?

Tecm
CamonponsBosibHBIH HeOOpATHMBIA Npolece MepeHoca TemIoThI 0T Gojee
HArpeThIX TeJl K MeHee HArPeThIM:
—  TEeIIo0OMeEH
TeIionepeaya
TeII00TIa4a
HarpeBaHue
—  OXJIAXJIECHHE
KonuyecTBo 3neprum, 0T1aBaeMoii WM 0/Ty4a€eMoii TeJIOM B IPoLecce TeNI1000MeHa:
- TEenoTa
— TeMmImeparypa
— Temnonepegaya
— TEIJIOHOCUTEH
TenuiooG6mMen mexay ABYMS TENUIOHOCHTENSIMH 4epe3 Pa3AeNsIoUIyI0 MX TBEPAYIO
CTEHKY:

— Temionepeaava
— KOHBEKLHS
—  TEeNNONPOBOJHOCTH
—  TeIIooTAadYa
— TeMmIeparypa
JABHKymas cHiIa TEMI00GMEHHbIX POUECCOB:
PAa3HOCTB TEMIIEPATYP
~ TeMmeparypa
—  TemiorTa
—  TEIUIOHOCHTEJb
PaszHocTh Mexay TeMIepaTypamMu KHIIEHHS PACTBOPA M PACTBOPHTEIA:
—  TeMITepatypHast JIeIpecCHsl
—  TeMIepaTypHas HOCTaIbIHs
— IIOK
—  OCTaToK
— pa3HHUA
—  Hamop

3aoauu

1. Onpenenuth TeMneparypbl BHYTPEHHEH lon; M HAPYXKHOM Iom2 NMOBEPXHOCTEM CTEHKH
TEMJIO0OMEHHHKA, a TaKXKe TEeMIIepaTypy Hapy>KHOHM NOBEPXHOCTH H30JAuMu. Temieparypa
xKuakoctd B TeroobMmeHHuke 1,=80°C, TtemmepaTypa HapyxXHoro Bosmyxa fp= 15 °C.
TennooOMeHHUK HM3rOTOBJIEH M3 CTAIH; TOJIIHHA CTEHKH Ocr = 5 MM, TOJIIMHA H3OJIALHU
J1=50MM. KoadduuuenT Temnooraaun oT )KUAKOCTH K CTeHKe ammaparta o;= 240 Br/(mM* rpan),
K03 HUIMEHT TeIUIONPOBOIHOCTH U3OSLUH Ay = 0,12, cTanu — Aem = 46,5 Br/(M rpan), a2 = 12

Br(M?-rpan).



Ilano

Temneparypa xwunkoctu ¢y, °C 70 75 85 90

Temmnepatypa HapysxHOTO Bo3nyxa °© tp, °C 10 14 18 20
2.

Koa¢pdpunuent termnoornaun a1, Bm/m* K 290 930 260 250

Koapduiment TennonpoBOAHOCTH — H3ONALMH Ay, 0,10 0,14 0.16 0,12

Bm/mK

2. Onpezxem/m: Iomragb TMOBEPXHOCTH OAHOXOIOBOIO TCHJIOO6M6HHI/IKa, KOJIHYECTBO

TpyOOK M UX JIuHY Ans HarpeBaHus 9 1/4 10%-Horo stiioBoro crupra ot 20 o 45°C Bomoi,
NPOTEKAIOLIEH B MEXTPYO9aTOM IIPOCTPaHCTBE, KoTopas oxiaxaaercs ot 80 xo 45°C. CkopocTs
STHJIOBOTO ciMpTa B Tpy6ax 0,5 m/c. Quamerp Tpy6 25%2,5 mm. Kosdduuuent Temnooraauu ot
Bonzbl K cTeHkam tpy6 a; = 800 Bm/(m*-2pad, Tepmudeckoe compoTuBierHe Tpy6 2, r=0.0006
Tm™K/Bt

Bapuanr
Tao P 1 2 3 4
IlponzBopurensuocts G, m/y 8 10 12 14
CkopocTh crupra v, M/c 0,4 0,6 0,7 0,8
Kosddunuent temnoornauu o, Bm/m’ K 700 750 850 900

3aganue 1Sl KOHTPOJILHOM padoTsl

PaccyutaTe KOXYXOTpyOUaThIil TEIIOOOMEHHHK U HarpeBaHus m (Kr/4ac) XHIKOCTH OT
temnepatypsl t (°C) mo temmeparypsl tzx (°C). 'peromuii TEIIOHOCHTENb - BOISHOM map.
JlaBrenue mapa - Pace (aT).

B pe3ynbpTare pacuera OnpeaenuTh:

1. KoaddumenTs! Termonepenayu u KoaGpHUIMEHT TEILIONEPENaYH.
2. IToBepxHOCTH TemIOOOMEHA.
3. OcHOBHBIE pa3Mepsl TEIIO0OMEHHUKA.
4. TonmuHy M30JALUHY U TEIUIOBBIE IOTEPH B OKPYIKAIOLIYIO CPEAY.
5. Pacxon rperommero napa.
Paznen 3. MaccooOMeHHBIE ITpouecchl
Bonpocot:

1. Kakue koHCTpyKIUH abcopOepOB IPUMEHSIOTCS B IPOMBILIIEHHOCTH?

2. Ilpu xakux pexxuMax MOryT paboTarh HacamouHble abcopbephl?

3. Kakme mnpumensrorcs Hacagku B abcopbepax? Kaxum TpeGOBaHHAM IOMKHBI
YAOBJIETBOPATH HACAIKH ?

4. Kakue KOHCTPYKIHM peKTH(UKAIMOHHBIX KOJIIOHH NPUMEHSIOT B IHINEBOM TEXHO-
aoruu? B yeM 3akiroyaercs pasiudue B uX pabore?

5. B kakux anmaparax npoBOJST IIPOLIECCH] 3KCTPAKITHA?

6. Kakue npenMyuiecTBa MMEIOT 3KCTPaKTOPBI C MEPEMENIHBAIOIIUME yCTPOHCTBAMH 110
CPaBHEHHUIO C IPaBUTALMOHHBIMH?

7. B ueM 3axmrodaeTcs MPUHIMI AeHCTBHSA LIEHTPOOEKHBIX IKCTPAKTOPOB?

8. Kakune mpeumyIecTBa HMEIOT HEHTPOOEIKHBIE IKCTPAKTOPEI IO CPABHEHHIO C JPYTHMHU
TUIIAMU SKCTPaKTOPOB?

9. Kakue KOHCTPYKIMH 3KCTPAaKTOPOB MIPUMEHSIOT B MHIIEBOH IIPOMBIIIIEHHOCTH?

10. Kaxue koHCTpYKIMH axcopOEepOB IIPUMEHSIOT ISt OYHCTKH ra30BbIX BEIOPOCOB?

11. Kakue KoHCTpyKUuH agcopOepoB MPUMEHSIOT ISl OYUCTKH PacTBOPOB B IHIIEBOMH
HIPOMBIIIIEHHOCTH ?



12. Kaxue cxempl aIcOpOIHOHHBIX YCTAHOBOK NPHMEHSIOT [ OYMCTKH PACTBOPOB H
ra3oBBIX BEIOPOCOB?

13. Kakue H3BeCTHBI KOHCTPYKUHH KOHBEKTHBHEIX CYIITHIOK?

14, Kaxue H3BECTHBI KOHCTPYKLHH KOHTAKTHBIX CYIIMIOK?

15. Kaxue MaTeprabl 1e1eco06pasHo CYIINTh B KOHBEKTHBHBIX CYUIMJIKAX, a KaKue — B
KOHTAKTHBIX?

Tecm
ITornomenne raza (mapa) sKMAKOCTLIO
a) OKCTpaKus B) [leperouka
6) AGcopbuus r) Kpucramnuzanus

M36uparennHoe noriomeHHe rasoB HJIH PACTBOPEHHBIX B JKHAKOCTH BelECTB
TBEPABIM MOIJIOTHTEIEM

a) OKCTpaKuus

6) AG6copOuus

B) [leperonka
r) AncopOus

Pazenenne jkuaKOH cMeCH Ha COCTABJIAIONMIME KOMIOHEHTHI
a) DKCTpaKIus B) [leperonka
6) Abcopbuus r) Brimenaunsanue

H3Bievenne oqHOr0 MM HECKOJIbKHX BELIECTB U3 pacTBopoB (TBepabIX BEIIECTB) C
MOMOIIBLIO PACTBOPHTEIEH

a) [leperonka B) DKCTpaKIIKs

6) AbcopOuus r) Ancopbrus

Ynanenne BJIard U3 MaTepHaioB HCIAPEHHEM
a) [leperonxa B) OKCTpaKius
0) Cymka r) Pextuduxars

3aoauu

1. OnpenenuTs BHICOTY CITOS aKTHBHOTO YIUIS M AMAMETP aacopbepa Ui IOTTOMEHHS TapoB
OeH3uHA W3 MApOBO3NYINHOM CMecH, ecid pacXol cMmecH paseH 3000 a°/y HavansHas
KOHUeHTpauus GensuHa y, = 0,02 xe/m’, cKOPOCTh IAPOBO3NYIUHOM CMECH, OT BHECEHHOH K
TIOJIHOMY CEYEHHIO ajcopbepa, vo = 0,2 m/c. [luHaMudecKas eMKOCTh YT 1o GeH3uRy X, = 0,08
K2/ke, HadalbHAs KOHIEHTpauus x, = 0,006 x2/ke, HACHITHAS IIOTHOCTH YIIA py= 600 xa/a’.
IpogomxkuTensHOCTS ancopbuuu 1,5 u.

Bapuant 1 ? 3 4
Jano
Pacxox emecu G, v’y 2500 2800 3100 3200
Havansnas koHIEHTpauust GeH3UHA Yy, Ko/M> 0,015 0,025 0,030 0,035
CxopocTh apoBO3AYIUHON CMECH Vo, M/C 0,25 0,30 0,32 0,35

2. Onpezenuth pacXon BO3AYXa, PaCXOX U JaBJEHHE IPEIOWIEro Napa Aus cymkd G,=320
K2/4 MaTepuana B HENPEPHIBHONEHCTBYIOMEH MTPOTHBOTOYHOM CYIIHJIKS, €CIH HAyaIbHas
BIQXHOCTh MaTepuana Wi = 40%, koneunas BnaxHocTs W2=10%. Temmeparypa marepuana,
IOCTynaromero Ha Cywky, =20°C, TemmepaTypa MaTepuaja, BBEIXOASIIEr0 M3 CYLIMIKH,
%=50°C. TemnepaTypa u OTHOCHTENbHAS BIXHOCTb CBEXETO BO3MyXa J0 Kanopudepa fo =15
°C, 90=70%; otpaboranHoro mocie cymku — f = 45 °C, ¢ = 60 %. TemroeMkocTs
BBICYIIEHHOTO MaTepuana c. = 2,35-10% [oic/(kz'K). Macca nentousoro kouseitepa Gr= 200 xe.

Temnosere notepu B okpy:xaromyo cpexy 10% pacxona TEIIOTH Ha CYLIKY. BraxHocTs napa x
=5%.



Bapuant 1 2 3 4
Jlano
ITpousBoautensrocTh G, Kr/a 300 310 340 360
Hauaneras snaxusocts W1, % 42 41 38 35
Koneunas srnaxuocts Wa, % 11 12 14 15
TemnI0eMKOCTE BEICYLIIEHHOTO 2,410° 2,45-10° 2,5:10° 2,55-10°
marepuana C, Joc/xe: K
Macca xouseitepa, xe-Gr 180 190 210 220

Paznen 4. MexaHn4eckue npoueccnl

Bonpocu:

1. Kaxue Turb! H3MeNBYArOIINX MAIIKMH IPUMEHSIOT B IPOMbIIIIEHHOCTH?

2. [lepeuncnuTe XapaKTepUCTUKH IPOOHUIOK M METbHHIL.

3. Ilepeuncnure TpeGoBaHHS K H3MENLYAIOIIAM MALIHHAM.

4. KaxoB npuHIMN NeHCTBYS MEKOBBIX, THPAIMOHHEIX H MOJOTKOBBIX IPOGHIOK?

5. Kakne MebHUIBI IPUMEHSIOT TSt ApOGTISHHS i TOMOA 3epHa?

6. KakoB npuHIuI nefcTBUS CBEKIOPE3KH?

7. Kakoe 060pynoBanue HCIOMB3YIOT IPH 06paBoTKe HPOLYKTOB [IpeccoBaHuEM ?

8. KakoB npuHIMI paGoTEl 06E3BOKHBAIOIMX IIHEKOBBIX IIPECCOB, POTALUOHHBIX
OpUKETHPYIOMUX HpeccoB?

9. Onniumre ycTpoiCTBO i NPHHIMN PaGOTH IPAHY THPYIOLIEro yCTpo¥CTBa.

10. Kakoe o6opynoBanue IPHMEHSIOT AN TONYYEHHS YKCTPYIHPOBAHHBIX ITHIEBBIX
IIPOIYKTOB?

11. OnuwmTe yCTpoiCTBO U NPHHLMI PaGoThl SKCTPYAEPA.

12. B xakux anmaparax MpOM3BOJUTCS BO3MYIIHAS KIaCCHDUKALHs?

Tecm
Buj M3MesbYeHHA chIMydero MaTepuasa NpH KOHEYHOM pasMepe YacTHL paBHOM 1-5
MM
a) Kpynuoe B) Cpennee
6) Menxoe r) Tonkoe
IIpouecc pasnenenns 0HOPOAHOrO CHIMYYEro MATEPHAIA 110 BEHYMHE €ro JACTHIL:
~  CcellapupoBaHHe
—  KJaccupuxanms
— TpHUEpOBaHHE
— IpOCEeHBaHHUE
— COpTHpOBKa
YacTuupl, npomenmue Yepe3 paccenBaoImee yCTpoicTBO:
—  cxon;
- oTXon
— IIPOXOX
- orcen
YacTuupl, He Npowmenmne Yepe3 pacceHBANOMIEe YCTPOHCTBO:
- cxon
- OTXOJ
— TpOXonH
— OTCeB
ITpouecc yBeauyeHNs MOBEPXHOCTH TBEPABLIX MATEPHAJIOB:



—  U3MEILYUCHNC

— pasgaBlIUBaHHUC
— PpackalbIBaHHE
— HCTHpaHHEe

— yHap
3aoauu

1. Ha MonotkoByro IpoOWiKy, paGOTaroly:0 B 3aMKHYTOM LMKIE C HPEABAPHTETHHBIM
rpoXo4eHueM, roctynaer G = 20 /4 ucxomHOro Marepuana. Pasmep KyckoB TpeGyeMoro npoayKra
ApoGiieHus MOIDKEH COCTAaBIATE di = 10 MM. B wcxomsom marepuane conepxmrcs 25% KycKos,
pasmep KxoTophix Mernee 10 mMM. Ilocae omHOKpaTHOro MPOXOXIEHHS MaTepuana yepes IpOoOHIKY
NpOIyKT Apobnenus comepxuT 65% KyckoB pasmepom Gomee 10 mm. Tpebyercsl ompenemutsh
IIPOM3BOAUTEIHLHOCTD APOOHIIKH B IPOXOTA.

Bapuant 1 5 3 4
Hano
[TpousBogurensuocts G, /4 18 19 21 22
Pa3mep npobiaeHHBIX KYCKOB di, MM 10 11 12 15
Conepixanue dy B HCXOJHOM Marepuaie; % 20 22 24 25

Kpurepuu oueHkH pe3yibTaToB TECTHPOBAHHUA:

— OIICHKa «OTJIMYHO» BBICTABNISAETCS CTYAEHTY, €CIM IPOLEHT NpPaBHJILHBEIX OTBETOB
cocrasiseT 80-100%;

— oleHKa «xopomioy» — 70-79%;

— OLIEHKA «YJOBJIETBOPHTENBHO» — 60-69%;

— OLIEHKA «HEYAOBJIETBOPUTENLHO» — MeHee 60%.

KpuTepuu oneHkn pe3yibTaToB penieHHs] THIOBLIX 3a1a4:

«3a4TeHO» — CTABUTCS B TOM CJIydae, KOTja CTyJEeHT rPaMOTHO IPUMEHSET IOJyYeHHBIE
3HAHUS [0 AUCUUILIMHE, NPOIKCHIBAET IPABUNBHBIH, JIOTHYECKHA BBICTPOCHHEIM XOA pPElICHHS
3ajjay¥, JOIYyCKAeT HECYLIECTBEHHBIE IOTPEMIHOCTH B oTBeTe. (OCHOBHBIE (DOPMYJIBI
yIOTPEOIEHB! NPaBUIIBHO.

«He3auTeHo» — cTaBUTCI B TOM Cclydae, KOIJa CTYIEHT HE CIOCOOEH MoAo6parh
HeOOXOnMMBIE 3HaHHA M (GOPMYNBI VI pElUEHHs MOCTABIEHHON 3anadd. JIeMOHCTpUpYET
HETIOHMMAHKME OCHOBHOTO COJAEPXKaHHS TEOPETHUYECKOr0 Marephaja WM JONyCKaeT pal
CYIIECTBEHHBIX OIINOOK ¥ HE MOXET UX MCIIPABHUTE IPH HABOAALIMX BOIPOCAX [IPEIOJaBaTeNs.

2. TemaTHKka KOHTPOJBHBIX padoT
3agaHue Ast KOHTPOJILHOM PadoTEI

Paccunrats Bo3xymHyo cymunky GapaGaHHOro THIIA IS BHICY IIMBAHHUS BIIAXKHOIO
Marepuana mu (kr/4). HauanpHas BnaxxHOCTH Matepuana - wa (%), KoHe4Hast - Wk Y.
Temnepatypa nocrynatomero Marepuana - ty. Pacuer npousBecTd pas3aebHO A IETHAX U
3UMHHX YCIIOBUH.

B pesynbrare pacuera onpenenuTh:

1. YnenpHble U OJHEBIE pacXOIbl BO3M4yXa U TEILIA.

2. OcHOBHEIE pa3Meps! U YHCIO 060poToB HapabaHa.

3. IIpomomKUTEeNbHOCTE CYIIKH.

JlaTe cxemarmyeckoe H300pakeHHe mpolecca CyIKy Ha I-d-nuarpamme.
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Kpurepnn oueHHBaHUA Pe3yJIbTATOB BHINOJHEHNS KOHTPOJIbHBIX paboT:

— OIIEHKa «OTJIHYHOY» BBICTABJIAETCS IPH IPAaBHJIBHO BBIIOJHEHHOH 3ajaye, akKypaTHO M
YUCTO, B COOTBETCTBHHU C TPeOOBaHUAMHU, 0POPMIIEHHOM pEIICHHH;

— OLIEHKA «XOpPOIIO» BBICTABIACTCS MPH MPABIJILHO PELICHHON 3amade M IpH HAIMYUM B
XOJI€ BBITOJIHEHHS HE3HAUYHTEbHBIX TOMapoK;

— OLIEHKA «yIOBJIETBOPHTEIbHOY» BBICTABIIAETCS, €CIH IIOCIE IPOBEPKH B 3ajmade OymyT
HCTIPaBIICHE! BCce OIUMOKH U OHa OyAeT opopMIiIeHa B COOTBETCTBUH C IIyHKTOM BBIIIIE.

— BO BCEX OCTAJBHBIX ClTydyasx paboTa He 3aCUMTEIBACTCS U BBIIACTCS APYTOM BapHaHT.
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IHNPOMEXYTOUYHAS ATTECTALIUSL

Bonpocs! k 3a4eTy ¢ 0leHKOIH

Knaccuduxaiyis 0CHOBHBIX IIPOLIECCOB MUIIEBOM TEXHOJOTHA

MatepuanbHEIi 1 TEITOBOH GaraHC IPOLECCOB MUINEBON TEXHOIOIUH,

O6mme npuHOMIBI pacyeTa MaIlMH ¥ ammapaTtoB. TpeGoBaHHS K ammaparam
[TUIIEBBIX IPOU3BOJICTB.

Merons!l HccnenoBaHMs IPOLECCOB ¥ annapaToB. Teopus mogo6us

MonenvpoBaHue IPOLECCOB U allIapaToB (MaTteMaTHYecKoe, Pu3nieckoe).
JBrXXyImas cuia mpouecca: MOHATHE, KIacCH(GHUKAIYSL.

WneansHble 1 peanbHble )KUAKOCTH. CBOKCTBA WKHUIKOCTEH.

OcnoBHOe ypaBHeHMe ruapocTatiki. 3akon [Tackans u Apxumena.
I'mapocratuaeckoe nasnenue. uddepennmansaoe ypaBHeHne paBHOBecHe Jitepa.

. Bunp u PEXUMBI ABHXXCHHUSA JKUOKOCTH., VpaBHeHne HEPa3pPBIBHOCTH.

HMuddepennuansHoe ypaBHEHIE IBIDKCHUS UICATBHOMN XKUIKOCTH Diepa.
OcHoBHBIE IapaMeTpbl HACOCOB. Kitaccupukaims HacocoB.

Knaccupuxamus neognoponusix cucrem (HC).

Cnoco65l pa3neneHus HEOAHOPOIHBIX CUCTEM.

MarepuansHs! 6anaHc nponecca pasaeneHus HeogHopoausix cuctem HC.
OrtcrauBanue. O60pyIOBaHus )T OTCTANBAHUSL.

Ocaxnenue noj neficTBueM LeHTPOOEXKHBIX cut. OGOpYI0BaH¥E I OCAMKICHUS.
®DuneTpoBanre. O6opyoBanHue 11 QUIBTPOBAHMS.

[TceBnooxmxeHne. Annaparhl ¢ ICEBI00KMKEHHHBIM CJIOEM.

ITponecchl pa3eneHus HEOJHOPOAHBIX CHCTEM «Ta3-TBepHoe Teno». DHHEeKTHBHOCTH
annapaToB IJIs OYMCTKH ra3os.

OcHOBHBIE MEXaHH3MBI BBIIENICHHS YaCTHI[ U3 ra30Boro noroka. Cyxue
MEXaHHUYECKHUE ITBIICYIOBATEIH KIACCHPUKAIHS.

OcHOBHBIE MEXaHM3MBI BBIICJICHHS YACTHI[ U3 Ta30BOT0 MOTOKA. MOKpbIe
IBUIEYIOBUTEIH.

O6patHelit ocmoc ¥ yiabTpadmibTpanus. Ammnapars! mis Y O.

CenexTUBHOCTD U NPOHKIIAEMOCTs MeMOpaH. PakTopel, BIUIOLIKE Ha MeMOpaHHbIE
nponecchl. Knaccudukarus memOpas.

OGmue cBeneHus o TEIIOBBIX IIporeccax. JBmkyias cuia. TermmoHoCuTe N .

Pacuer temmoobmenHbIx ammapatoB. TemmoBbie Oanancel. OCHOBHOE ypaBHEHHE
TeTIoNepenadH.

Harpesanue. Knaccudukanus TennooOMeHHBIX allapaTos.

Konnencauus. Pexumer korneHcanun. Kraccugukamnus KOHAEHCATOPOB.
Oxnaxnenue. Buns! oxnaxnenus. Knaccudukanus TernnooOMeHHbIX alnapaTos.
3aMOpaXUBaHUE. Buner 3amopaxuBanus. Knaccuduxanus MOpO3HIBHBEIX
annapaToB.

Kunenue. Pexxume! kunenns. [IoBepXxHOCTHOE M 00BEMHOE KHIICHHE.

BremapuBanue. MatepuanbHerit i TemioBod Oamanc. Knaccmduxanus BBITapHBIX
anrnapaToB.

Brimapusanue. Cnoco6s1 BeinapuBanus. Kiraccudukarys BEIIapHbIX alllapaTos.
Macconepenaya. Kitaccuduxarus MaccoOOMEHHBIX IIPOIIECCOB

Maccomnepenada. 3aKkOHEI MaccoIlepeIay.

Abcopbums. Marepuansublit 6ananc. Koncrpykuuu abcopGepos.

Ancopbuus. Matepuansublit 6ananc. KoncTpykuuu aacop6epos.

OKCTpaKIus B CHCTEME JXUAKOCTh-)KAAKOCTh. MarepualibHblil GalaHe.

KoHcTpykiu 3KCTpakTopoB.

OKCTpaKIMA B CUCTEME TBEPIOE TeNO-KUIKOCTh. KOHCTPYKIHH KCTPAaKTOPOB.
Ileperonxa u pextudukanus. PaBHOBecHe B cUCTeMax Map-KUAKOCTh. 3aKOHbI Payns
u JlaneToHa..



40. MarepuanbHbli OajlaHe eperoHKH U pektudukanuu. Kinaccudukamus annapaToB
IUISl IEPETOHKY M PEeKTUGMKALIUH.

4]1. Kpuctanmuzanus. Crioco0s! kpuctayumszanuu. Knaccuduxanus annapaTos s
KPHUCTAJLIM3ALUH.

42. Kpucranmusanus. Marepuanbasiit 6ananc. Knaccuduxarys anmapaTos mmis
KPHUCTAJTH3ALUH.

43. Cymxa. Bugs! cymxu. ®opMBI CBA3M Biiard ¢ MarepuaitoM. KOHCTpYKUMH CyIIUTIOK.

44. MatepuanbHblii U TEIUIOBO# OanaHc mpu cymke. KOHCTpyKUMHE CYIIHIOK.

45. V3menpueHue TBepAbIX MaTepuanoB. Crnocobsl u3MenbueHus. KoHcTpyKiuu
U3MENBYUTENIEH.

46. ®u3nyeckue OCHOBBI M3MEILUYEHHS TBEPIBIX MaTepranoB. Kputepuu oneHKu
a¢dexTuBHOCTH Nporiecca u3MenbueHus. KOHCTpyKIyuy u3MenbpunTenei.

47. CopTpoBaHME U KaTMOPOBAaHUE CHILYYMX IPOLYKTOB. J[eMMMOCTh CBITY4eH CMECH.
Krnaccugukauus cenapaTopos.

48. CopTupoBaHue U KamuOpOBaHUE CHITYYUX IPOIYKTOB. XapaKTepHCTHKH IIpoLecca
cenapupopanus. Kinaccudukanus cernapaTtopos.

49. TlepemermmBanue TBEPABIX CHITyunx MarepuaioB. Kpurepuu s dexTuBHOCTH
npouecca nepepmermuBanus. Kiaccupukanus cmecuteneit.

50. IlepemerrnBanye TBEPABIX CHITYUHUX MATEPHAIOB. DTabl IEPHOITIECKOIO
cmeruBanus. Kinaccubukanus cMecurtenei.

51. IIpeccoBanne numeBbIx cpel. IlpeccoBanue KanuisipHO-IIOPACTOTO MaTepHala.
Knaccuukanus anmmaparoB s 06paboTKH NHUINEBEIX MaTepHATIOB JABICHUEM.

52. TIpeccoBanue mumeBsIx cpen. [IpeccoBanue xpynkux Matepuano. Knaccudukamus
annaparoB Ui 06paboTKy NUIIEBBIX MATEPUAIOB JABICHHAEM.

Kpumepuu oyenku 3a4ema ¢ oueHKol

— OTMETKa «OTJIMYHO» BBHICTABIAETCS CTYINEHTY, €CM OH TINIyOOKO H IIPOYHO YCBOHII
IPOTPaMMHBIH MaTepral, HCYEPIIBIBAIONIE, TIOCIEN0BATEIBHO, YETKO U JJOTHYECKH CTPOMHO €ro
U3JIaraeT, YMeeT TECHO YBS3BIBaTh TEOPHUIO C IPAKTUKOH, CBOOOIHO CIIpaBisieTCs C 3aiadaMH,
BOIIPOCaMH U APYTUMH BHIaMH NMPUMEHEHUS 3HAHUH, IpHYEM HE 3aTpyIHAETCS C OTBETOM IIPH
BHIOM3MEHEHHH 3ajlaHuii, WCIONb3yeT B OTBETE MaTepHal MOHOrpadHMYecKoH JHUTeparypel,
IIPABUJIEHO OOOCHOBEIBAECT MPUHATOE pEIICHUE, BIAJEET PasHOCTOPOHHUMH HaBBIKAMHM H
IIpHeMaMH BBIIIOTHEHHS [TPaKTHYECKUX 3a1ad.

— OTMETKAa «XOpOIIO» BBICTABIETCS CTYICHTY, €CIM OH TBEPAO 3HACT MaTepHal,
IPaMOTHO ¥ IO CYIIECTBY H3JIaraeT €ro, He JONycKas CyIIECTBEHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC, IPABWJIBHO IPUMEHSET TEOPETHYECKHE IION0XKEHHS IIpH pEIICHHM IPaKTHYECKHX
BOIIPOCOB M 33]a4, BlIaieeT He0OXOJUMBIMY HaBBIKAMH M IIPHEMaMH HX BBIIOJHEHHUA.

— OTMETKA «YIOBJIETBOPUTEILHOY BHICTABIAETCS 00yYaroEeMycsl, €CIIH OH MMEET 3HaHUS
TOJBKO OCHOBHOIO MaTrepHaia, HO HE YCBOWMJ €ro JAeTajed, NEMOHCTPMPYET HEeIOCTATOYHO
CHUCTEMATH3UPOBAHBl TEOPETHMYECKHE 3HAHUS IPOrPaMMHOrO  MaTepdana, IOIyCKaeT
HETOYHOCTH, HENOCTaTOYHO IpaBUNbHBIE  (OPMYIHMPOBKH, HApyIIEHHs  JIOTMYECKOM
IIOCJIEIOBATEILHOCTH B M3JI0XKEHHH [IPOIPAaMMHOI0 MaTepHaia, MCIBITHIBACT 3aTPYAHEHUS MPH
BBITIOJTHEHUH NTPAKTHYECKHUX paborT.

— OTMETKa «HEYAOBJICTBOPHTEIFHO» BBICTABIAECTCS 00ydYaromeMycs, KOTOPbIM HE 3HAET
3HAYUTEBHOM YacTH MPOrpaMMHOr0 MaTephasa, JOIyCKaeT CyLIECTBEHHBIE OIUMOKH IPH €ro
U3JI0KEHUH, HEYBEPEHHO, C OOJIBIIMMH 3aTpy JHEHUSAMHE BBIIOIHAET IPaKTHIECKHe pabOoTHL.




3AJIAHUS 1JIs1 OEHKH YPOBHSI COOPMHUPOBAHHOCTH
KOMITIETEHIIUH

3agaHus N oneHKH cpopmupoBanHocTH komneTeHunu «OIIK-4»:

Tun 3amanuii: 3aKPBITHIA

BapuanT 3amanus 1.

IM'unpoMexanuyeckue MpoUecchl ONMPeaeIsTFOTCS

1. 3aKkoHAMH TerIonepe avn

2. 3aKOHaMHU THAPOJMHAMHUKH

3. 3aKOHAMHU MEXAaHUKH TBEPABIX TEI

4. 3aKOHaMH MMEPEHOCA KOMIIOHEHTOB B XKUIKHX ¥ ra3000pa3HbIX cpegax

Tun 3amanuii: 3aKphITHIHA

Bapuant 3ananus 2.

K HeomsOpOmHBIM cHCTEMaM, COCTOSIIMM H3 JKHIKOCTH W B3BELICHHBIX B HEH TBEpABIM
YacTUIIAM OTHOCST

1 nenpr

2. SMyIIbCHHU

3.XBIMEI

4.cycrieH3un

Tun 3agaHuil; 3aKpPEITHINA

BapuanT 3aganus 3.

ITponecc paspenenus HEOAHOPOOHBIX cMecell Ha (pakuud, IpH KOTOPOM B3BEIUEHHBIE B
YKHJIKOCTH HIIH Tra3e TBEPABIE WM JKHAKHE YACTHIBI OTAESIOTCS OT CIUIOIIHOHK (as3el mox
JIEHCTBHEM CHJIBI TSXKECTH, HEHTPOOEIKHBIX CHII MITH 3JIEKTPOCTATHUYECKUX CHJI HA3BIBAIOT
1.ocaxxneHue

2.0TCTauBaHUe

3.nesTpudyrupoBaHue

4.cenapupoBaHue

Tun 3amanmii: 3aKPITHIH

Bapuant 3ananus 4.

I[Tpouecc ynapnuBaHus B3BEIIEHHBIX B ra3e YacTHIl KaKOH-THO0 KHUIKOCTHIO HA3BIBAIOT
1.¢unsTpoBanue

2.MOKpO€ paszieleHue

3.ueHTpudyrupoBaHue

4.cemapupoBaHue

Tun 3aganvii: 3aKpeITHII

Bapuanrt 3aganus 5.

I[Iponecc H36HpaTENBHOTO MOTJIOMIEHHS FA30B WIH IapOB KHUIKUMH IOrIOTHTENIIMH Ha3bIBAIOT
1.ancopbuueit

2.abcopbrueit

3.3KcTpakuuen

4 xpucranuzanuei

Tun 3aganuii: QTKPEITHIA

BapuanT 3amanus 6.

C nepuoangecKoi nmoaadeH ChIphbs U BLITPY3KOH rOTOBOA
IIPOAYKIHH PEATH3yIOTCS [IPOLIECCHI.



Tun 3aganuii: OTKPBITHIN

Bapuant 3ananus 7.

B Iporeccax 3HaYeHUs KaXKIOro U3 XapaKTepU3yIOIMX UX I1apaMeTpOB
SIBJISSFOTCST IIOCTOAHHBIMU BO BPEMEHU U 3aBUCAT JIUILIG OT IOJIOXKECHHUS JaHHON TOYKH CHCTEMBI B
IIPOCTPAHCTRBE.

Tun 3amanuii: OTKPBITHIA

Bapuant 3ananus 8.

CxopocTs nporiecca nepeHoca IpsMO IPONOPLHOHAIBHA IBHKYILEH CAIe
7%} TPONIOPLHOHATEHA COIPOTUBIICHHUIO IIEPEHOCA

Ty 3amanuii: OTKPHITHIH

Bapuant 3aganus 9.

Ha teno maccoit 10 xr morpy)xeHHoe B BOAy JeicTByer moabeMuas cuna 50 H, yemy pasna
JBHOKYIIAsl CHJIA [Iponecca OTCTauBaHUs

Tun 3ananuii: OTKPEITHIH

Bapuanr 3ananus 4.

ITepBas Teopema nonobus GpopMymupyeTcs: moNo0HbIE MEXKLY COOOM ABIEHNUS HMEIOT YHCIEHHO
paBHEBIE noxobus

OTtBeTnI
OITK-4
1.-2 6. - nepuoIUYECKHe
2.-4 7. - yCTaHOBHUBIIMXCSH
3.-1 8. - obparHO
4.-2 9.- 98,1
5.-2 10. - xpuTepun




MATPUIA COOTBETCTBUS KPUTEPHUEB OLIEHKH YPOBHIO
COOPMUPOBAHHOCTH KOMIETEHITAI

Kputepun oneHku

| VpoBeHs copMHPOBAHHOCTH KOMIIETEHIMH

Onenka no naTHb6AILHOM cHCeTEMe

«Omauyno»

«Buicoxuil yposenwy

«Xopouio»

«llosviuieHHblll yposeHb»

«Yooenemeopumenvro

«Ilopozosuiii yposenvy

«Heyooenremeopumenvro»

«He docmamoynwviiin

Onenka o cucrem

€ «3a4eT - HE3AYET»

«3aumenoy

«docmamounuliiy

«He 3aumenoy

«He 0ocmamounwiiiy

MeToanueckue MaTepHaibl, ONpeaesIOIHe POUELYPY OUEHHBAHUSA 3HAHMIL, yMeHHIA,
HaBBIKOB U (HJIH) ONBITA EATEIbHOCTH, XAPAKTEPU3YIOIMMX 3TANbI POPMHPOBAHHUS

KOMIIeTeHI M id

1. ITonoxenue «O GannbHO-peHTHHIOBOM crcTeMe arTecTanuu cryaenTos»: CMK TTH]T
08-01-2022, Beeneno mpukazom ot 28.09.2011 Ne371-O, yreepxneno pexropom 12.10.2015 r.
(http://nsau.edu.ru/file/403: pexxum nocTyma cBOGOMHII);

2. Tlonoxenne «O NPOBENEHHH TEKYIIEr0 KOHTPOJIA M IPOMEXKYTOUHOM ATTECTALIAH
obyuaromuxcs B ®PTBOY BO Hosocubupckuit [AVy»: CMK ITHJ[ 77-01-2022, BBeneHo B
nercteue npukazoM ot 03.08.2015 Ne268a-O (http://nsau.edu.ru/file/104821: pexum mocryma

CBOOOIHBIIA);

Pazpa6orunk —

: /D A.A. MezenoB
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