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MaccooOMeHHBIe TPOoEecch OIlK-4
TecrupoBanue, pemenue
6 3amaq, 3a4er
Mexanugeckue mpouecck OIIK-4




TEKYIIAN KOHTPO.JIb YCIEBAEMOCTH

1. Onmcanme ONEHOYHBIX CPEACTB MO pasaeaaM (TeMaM) JHCIHILIAHbI

Paznen 1. F'uapomexanuyeckue mpoueccol.

Bonpocer:

1. Kakoe oGopynosarye mpuMeHAETCS IS pa3/ielieHis HEOTHOPOIHBIX cMeceit?

2. OTCTOHHMKA KAKMX KOHCTPYKIHH HCIIONB3YIOTCS MU pas/ieeHus CyCIIeH3mii?

3. Kakue THITEI OTCTOMHBIX LeHTPU(YT IPUMEHSIOTCS Ul PaseIeH s CyCIeH3miT?

4. Yo siBnsieTcs ABIKymeit CHIION B HeHTpudyrax, cenaparopax U IEAPONAKIOHAX?

5. KakoBo cooTHOIIERHE IBIKYIIHX CHII B OTCTOMHMKAX M HEHTpUudyTax?

6. Kakue METOmBI NPHMEHMIOTCS IUIs pasdeeHHs TOHKOJHCIEPCHBIX CYCHEH3MH W
OMYJIbCHI?

7. YeM pasnuyaloTCs KOHCTPYKIMH CeNapaTopoB IS pasfelieHHs SMyNbcHilt H Cyc-
TIeH3UN?

8. B xakux cirydasx IPUMEHSIOT THAPOLUMKIOHEI, CENapaTophl i CBEPXIEHTPADYru?

8. Kakoe 060pyaoBasne IPHEMEHSIOT 1Sl pa3[eleHus HEOTHOPOIHBIX CHCTEM METOJIOM
bunsTpoBanua?

9. Kakne KOHCTPYKIMH QUIBTPOB HCIIOIB3YIOT B MHINEBOH MPOMBIILICHHOCTH?

10. Kakwe xoHCTpyKMM OQWIBIPYIONMX HeHTpAGYr NPUMEHSIOT B  IMINEBOI
IPOMBIILIEHHOCTH?

11. B xaxux anmapaTax MpOMCXOIMT pasielieHHE ra30BbIX HEOMHOPOIHBIX CMECEH MO
JEHCTBHEM HHEPIMOHHBIX H IEHTPOOEKHEIX CHI?

12. B yeM 3aKmoyaloTCs JOCTOMHCTBA LHKIOHHOrO Iponecca’

13. Ot KaKkux (aKTOpPOB 3aBHCHT CTENEHb OYMCTKH Ia3a B [IUKIOHAX?

14. Kaxue GuIBTPEI IPAMEHSIOT I OYMCTKY Ia30BhIX IOTOKOB?

15. B yem 3akmovaeTcs MOKpas ourcTKa razos? Kakosa crenens ouncTkn?

Tecr
Teepaas qucnepcHas B JKHAKOM AHCIEPCHOHHOI paze
a) OMyIIbCHS B) [lena
6) Cycnensus r) Tyman

Knakas nucnepceHas ¢paza HepacTBOPHMAs B JKHIKOH qucepcHOHHOI dase
a) [lena B) Tyman
6) DMynbcus r) Cycnensus

Teepaas nucnepcnas ¢asa B razoBoii qHCHepCHOHHOM
a) OMybCcHs B) CycneH3zus

6) e r) Tyman

IlapameTpsl, Bxonsmue B (GOpMy.Jy IS OOpeXeJeHHS MOIHOCTH MeXaHHYeCKOH
MeIIAJIKH JKHIKAX cpe/

a) Temneparypa XXuIKOCTH

6) YacToTa BpameHHs Meanku

B) TemnoeMKoCTh JKHIKOCTH

r) Cuna TpeHns KHIKOCTH O MEIAIKH

3amaun
1. OnpeznemnTs CKOPOCTS OCAKNEHHs B BOJE TBEPHBIX MAPOOOPA3HEIX YACTHII HAMETPOM

1,0 mm 1 miotHOCTHIO 2500 K2/3°. Temmepatypa Bozs: 20 °C.
Bapuant 1 ) 3 4

JaHo
Luamverp d, mum 0,8 1,0 1.1 1,5




[InoTHOCTE p, KT/M°

2200

2400

2500

2600

Temneparypa cycnensuu t, °C

20

20

20

20

2. Omnpenemuth CONPOTHBICHHE (GHUIGTPOBAILHOM IEperopoAkd BhicoTo  0,1M,
M3TOTOBJICHHOM W3 3€PHHCTOI0 MaTepHaia C 3KBHBAIEHTHBIM AuaMeTpoM Kanamos 0,05 mm.
Yepes neperoposiky npoTekaeT BOJHAsI TOHKOIUCIIEPCHAs! Cycrien3us npu temneparype 20 °C co
CKOPOCTBIO, OTHECEHHOH K cBOOOIHOMY cedeHuIo KaHaios, 0,2 m/c.

Bapuant
T 1 2 3 4
BricoTa neperopoaxu h(m) 0.1 0.15 0.16 0.1
OKBHBAJICHTHBIN THAMETD
KaHana d, (MM) 0,04 0,05 0,06 0,045
Ckopocts cycnensuu (m/c) 0.15 0.18 0.20 0.22
Temmneparypa ("C) 20 20 20 20

3. Onpenemats 3QeKTHBHOCTD pa3ieNeHus ¥ IUIOmaas OTCTAWBAHMA IS HEIPEPBIBHOIO
pazzeneHus BoaHO# cycnensuu. IIpousBogurensHocTs oTcToiHMKAa Gr = 50 T/9 MO HCXOHOM
cycrnensud. HavanbHas koHIeHTpamms cycrneHsud x.~ =10 mac. %. MHHEMaIGHBIA AuaMeTp
gqactanl cycnensud 30 MxMm. Temmeparypa cycmensmm 15°C. KomueHTpauus 49acTunm B
OCBETJICHHOH CyCIEH3HMH X,=2Mac.%. Konnentpauus ocanka xg= 70 mac.%. IInoTHOCTE YacTHIl
0m=2200 xr/nm>

Bapnant 1 5 3 4
aHo

IIpoussogurensHOCTS GT, T/4 40 45 55 60
HaganpHas KOHIEHTpALES Xe, % 12 14 16 18
Mun. mramerp gacTHil d, MKM 30 32 35 40
KonnenTpanus ocanxa xo, % 62 64 66 70
KoHneHTpauus ocBeTIeHHOR

CYCTIEH3UH X, % 2,2 24 2,6 3,0

Pasnen 2. TenioodMenHbIe MponecchI

Bonpocewi:

1. B xakux anmaparax OCyIIEeCTBIISETCS NOBEPXHOCTHAS KOHICHCALHS?

2. UeM pa3nmuyaroTcs MOKpBIE B CyXHEe KOHIEHCATOPHI?

3. Ha xakoM TepMOJMHAMHYECKOM ITHKIE OCHOBaHA paboTa ITapOKOMIIPECCHOHHBIX
XOJIOTUIBHBIX MAIIUH?

4. UYeM  ra3’oKOMIIPECCHOHHBIE
[1apOKOMITPECCHOHHBIX ?

5. OnumuTe TpHHIANE! paboTE a6COPOIMOHHOM XONOANIBHON MAIIHHEL

6. B xakux cirydasx NpEMEHAIOT XOJOIUIBHBIC PACTBOPE], HAIPUMEp XJIOPU HATPUA?

7. Kax xmaccH@UIUpyIoTCs TENI000OMEHHUKH IO TIPHHIMUITY NefCTBUA?

8. Ha kakue THUOBI JeNATCA DPEKyNEpaTHBHBIE TEMIOOOMEHHHKH B 33aBHCHMOCTH OT
KOHCTPYKIIHH?

9. Kak ycTpoeH 0HOXO0BOM KOKYXOTPYOHBIH TEILTO0OMEHHHK?

10. 3a cuer wero mocTHraercs MHTEHCH(UKAIUS B MHOTOXOHOBBIX KOXYXOTPYOHBIX
TEIII000MeHHUKaxX ?

XO0JIOJHJIBHBIC MalMHbI OTJIHYarOTCA oT



11. Kakne nperMymmecTBa 4 HEJOCTATKH MIPHCYIIH KOXKYXOTPYOHBIM TEIIIOOOMEHHUKAM ?

12. Kakoif u3 TemnoHOCHTENeH MPOIyCKaloT 1Mo TpybaMm, a Kakoit — B MEXTpyOHOM
NpocTpaHcTBe?

13. B xakmx crmydasx NPHUMEHSIOT TEIUIOOOMEHHUKHM THIAa «Tpyba B TpybGe»? Kaxme
IPEeMMYIIECTBA ¥ HEJOCTATKH NIPHCYIIH STUM TEILI00OMEHHHKaM?

14. Kak ycTpoeH chnupambHBIA TemwiooOMeHHuk? KakuMu NpeMMyINecTBaMH H
HeIOCTaTKaMH OH obnanaer?

15. Kak ycTpoeH miuacTHHYATHIA TermnooOMeHHuk? Kakue mpeHMyInecTsa ¥ HeJOCTATKH
TIPHUCYIIH MIACTHHYATEIM TEIUIO0OMEHHHKAM ?

Tecm
CamonpousBobHbIH  HeOOpAaTHMBIA NpoUecC MEpeHoca TEIIOTEI 0T GoJjee
HarpeTbiX TeJ K MeHee HarpeThiM:
— TeImoobMeH
— Terionepenaya
— TemuooTAaya
— HarpeBaHHe
— OXJIaXIECHHUE
KonmgecTso 5Heprum, 0TIABAEMOMH HJIH 10Ty 4aeMOi TeJIOM B IIPoLecce Ten1000meHa:
— Temora
— TeMIeparypa
— Telionepenaya
— TEIUIOHOCHTENh
Tensioo0Men mMexTy NBYMS TENUIOHOCHTEJISIMH 9epe3 pPa3Aesiomyi0 HX TBEDPIYIO
CTeHKY:
— Tennoncpenatla.
— KOHBEKIHA
— TeIIONpPOBOJHOCTh
— TeII00THaYa
— TeMImeparypa
JABrKymas cajia Ten1000MeHHBIX POLECCOB:
— Pa3HOCTHL TeMOepaTyp
— TeMmImeparypa
— TemioTa
—  TEIJIOHOCHUTENb
PazHocTs MekIXy TeMnepaTypaMu KHIEHHS PACTBOPA M PACTBOPHTEIA:
—  TeMIeparypHas JenpeccHs
— TeMIlepaTypHasd HOCTaJIbIus
— IOK
—  0CTarok
— pa3HHuNa
— Hamop

3aoauu

1. OnpenenuTs TeMmepaTypsl BHYTPEHHEH fem; M HAPYIKHOU fon2 MOBEPXHOCTEH CTCHKH
TEIUIOOOMEHHMKA, a TaKkKe TEMIEpaTypy Hapy)KHOH MOBEPXHOCTH H30JAIMH. Temmeparypa
KHIOKOCTH B TeruooOmennuke f/=80°C, TemmepaTrypa HapyxHOro Bo3myxa Ip= 15 °C.
TemmooOMeHHHK H3TOTOBJIEH M3 CTAIH; TOJIIHHA CTEHKH Ocr = 5 MM, TOJIIHHA H3OALUH
Ous=50MM. Koad)GuumenT TenooTnaan 0T XUAKOCTH K CTEHKe ammapara a;= 240 Br/(mM* rpan),
K03(GGUIHMEHT TeIIONPOBOXHOCTH U30JIAIMH Ay = 0,12, cTamu — Aem = 46,5 B1/(M-Tpan), a2 = 12
B1(M* rpax).



Bapuant 4
Temmeparypa xunkocts t7, °C 70 75 85 90
] o
Temneparypa mapyxHOro Bo3myxa ° tp, °C 10 14 18 20
2,
Koaddunuent remnoornauu a1, Bm/m’ K . 230 260 250
Kosddunuenr TennonpoBOTHOCTH — HM3OMAMHA  Aus, 0,12
B/nK 0,10 0,14 0,16

. Onpenenm Iiomank ITOBEPXHOCTH OOHOXOIOBOI'O TEeII000OMEHHHMKA, KOJIHYECTBO

TpyOOK ¥ WX IIHHY Jys HarpeBarus 9 1/9 10%-Horo stunoBoro cnupra ot 20 10 45°C Bomoi,
IPOTEKAOMIEH B MEXTPYOIaTOM IpoCTpaHCTBE, KoTopas oxiaaxzaaercs ot 80 xo 45°C. CkopocTs
3THIIOBOTO crmpra B Tpybax 0,5 m/c. [lmamerp tpy6 25%2,5 mm. KoaddunuenT Temmooraud ot
BO,I;LI K cTerkaM Tpy6 a; = 800 Bm/(m°-zpad, Tepmudeckoe conporusienne Tpy6 X r=0.0006
Tm*K/Bt

- Bapuant 1 ’ 3 4

[IponzBomuTeneHOCTE G, m/y 8 10 12 14
CkopocTs cupTa v, M/c 0,4 0,6 0,7 0,8
Koadduument Ternoornaun oy, Bm/m’ K 700 750 850 900

3ajanne 105 KOHTPOJIBHOM PadoThI

PaccunraTe KOXyXOTpy6UaThlil TemI00OMEHHHK [UIsi HarpeBaHus m (Kr/4ac) JHIKOCTH OT
Temneparypsl tzn (°C) mo temmepatyphr ta (°C). I'perommii TemioHOCHTENs - BOAAHOM map.
JlaBnenue napa - Pasc (ar).

B pesynsrare pacdera onpenenuTs:

1. Koad pumuents! Teronepenadn u koo pULUKUEHT TEILIONEpPEIaYH.
2 IToBepxHOCTH TEILTOOOMEHA.

3. OcHOBHBIE pa3MepH! TEMII000OMEHHUKA.

4 TommuHy H30I4IMHA U TEIUIOBEIE MOTEPH B OKPYIKAOLIYIO CPELLY.
2 Pacxon rperomero napa.

Pasgen 3. MaccooOMeHnHbIe Nponecchl

Bonpocwi:

1. Kakue xoHCTpYKIHHE abcOpOepOB IPUMEHSAIOTCS B IPOMBIILIEHHOCTH?

2. Ilpu xakux pexmuMax MOryT paborars Hacamo4Hsle aGcopOepsI?

3. Kaxme npumenstorcs Hacanku B abcopGepax? Kakum TpeGOBaHHAM IOJDKHBI
YIOBJIETBOPATE Hacauku?

4. Kakue KOHCTPYKIMH PeKTH(QHUKAIMOHHBIX KOJOHH NMPHMEHAIOT B IMMINEBOH TEXHO-
noruu? B 4em 3axmogaercs pasmuyne B ux padore?

5. B Kakux anmaparax IpoBOJAST NPOLECCHl IKCTPAKIHH?

6. Kaxue npeuMyImecTBa HMEIOT 3KCTPAKTOPEI C MEPEMENIMBAIOIIMMHI YCTPOMCTBAMH 110
CPaBHEHHIO C rPaBHTAITHOHHBIMHU?

7. B geMm 3akimo9aeTcs IPUHIAN AeHCTBHS NEHTPOOEKHBIX 3KCTPAKTOPOB?

8. Kakue nmpenMyImecTBa HMEIOT EHTPOOEKHEIE SKCTPAKTOPHI 10 CPABHEHHUIO C APYTHMH
THIIAMM 3KCTPaKTopoB?

9. Kakue KOHCTPYKIMH 3KCTPAKTOPOB MPHUMEHSIIOT B MAIIEBON MPOMBIIIIEHHOCTH?

10. Kakue KOHCTpyKIHH afcopOepoB MPEMEHSIOT 1 OYHCTKH I'a30BBIX BRIOpOCOB?

11. Kaxue KOHCTPYKUHH ancopOepoB NMPUMEHAIOT VIS OYHCTKH PAacTBOPOB B IHINEBOMH
IPOMBIILIEHHOCTH?



12. Kaxue cxembl ancOpOIMOHHBIX YCTAHOBOK IPHUMEHSIOT IS OYHCTKM PACTBOPOB H
ra3oBhIX BEIOPOCOB?

13. Kakne u3BeCTHBI KOHCTPYKIMH KOHBEKTHBHBIX CYIIHIOK?

14. Kakue #3BECTHB! KOHCTPYKIMH KOHTAKTHBIX CYIIHIOK?

15. Kakue maTepuaie! 1je1ecoobpa3Ho CYIIUTE B KOHBEKTHBHBIX CYIIMIKAX, a KAKHE — B
KOHTaKTHBIX?

Tecm
Iloromenme raza (mapa) »KHAKOCTHIO
a) DKCTpaKIus B) [Teperonka
6) AGcopOuus r) Kpucrannusanus

H30upaTenbHOe NOrJOMEHHe ra30oB HJIH PACTBOPEHHBIX B JKHIKOCTH BeIIecTB
TBEePABLIM NOrIOTHTEIEM

a) DKCTpaKIus

0) ABcopbuus

B) [leperonka
r) Ancopbrus

Pa3jenenne JKuIKOi CMECH HA COCTABJISIONIHE KOMIOHEHTHI
a) OKcTpaknus B) [leperonka
6) AGcopOrws r) BeinenaunBanne

H3Biiedenne 0JHOro0 MM HECKOJIBLKHX BEIIECTB M3 PACTBOPOB (TBEPABIX BEMECTB) C
NOMOIIbI0 PACTBOPHTEIEH

a) [leperonka B) DKCTpaKIHs

6) Abcopbuus r) Ancopbuus

Ynanenue BJaru u3 MaTepHa/ioB HCApEeHHEM
a) [leperonka B) OKCTpakuus
6) Cymxka r) PexTuduxanus

3aoauu

1. OmpezienTE BBICOTY €IIOA AaKTHBHOTO YIJIs M JHAMETp ancopbepa [Uis MOrOMEHAs NapoB
OeH3WHa W3 MapOBO3IYIIHOW CMECH, ecIM pacxon cMmecH paeeH 3000 /4 HauanbHas
KOHIIeHTpauus GensuHa y, = 0,02 k2/m°, CKOPOCTH MApOBO3AYIIHOH CMECH, OT BHECEHHOH K
TIOJIHOMY CeYeHHIo ancopbepa, vo = 0,2 a/c. Jlunamudeckas eMKOCTh yriis o 6ensuny xix = 0,08
Ke/ke, Ha4aNbHas KOHUEHTpauus Xy = 0,006 xe/ke, HacHIIHAA IIOTHOCTH YIJIA py= 600 x2/ad.
ITpomo/DKHTEIBHOCTS aacopbuun 1,5 .

Bapuant 1 2 3 4
Jano
Pacxox cMecH G, m’/4 2500 2800 3100 3200
HauvansHas KOHUEHTpaus 6eH3MHa Yy, K/M 0,015 0,025 0,030 0,035
CKopocTh IapOBO3AYIMHON CMECH Vo, M/C 0,25 0,30 0,32 0,35

2. OnpenemaTs pacxof BO3IyXa, PacXol H HaBIE€HHe IPEroIIero mnapa s cymku G,=320
Ke/4 Marepuana B HENPEpPLIBHONEHCTBYIOMEH NPOTHBOTOYHOM CYIIHJIKE, €CIH HadadbHas
BIaXHOCTH Marepuana Wi = 40%, koneunas BrmaxsOCTH W2=10%. TemmepaTypa Marepuaia,
nocTynaromero Ha cymky, #,=20°C, TeMmnepaTypa MarepHaia, BBIXOIAINEr0 H3 CYIIHIKH,
1i=50°C. TemmiepaTypa ¥ OTHOCHTENIbHAs BIXHOCTb CBEXEro BO3AyXa No Kanopudepa fy =15
°C, 90=70%; ortpaboranHoro mocne cymku — f2 = 45 °C, @2 = 60 %. TemmoemkocTsb
BEICYLIIEHHOrO MaTepmana ¢, = 2,35-10% Joc/(kz-K). Macca nenTouHOTO KoHBeitepa Gr= 200 x2.
TeruioBele moTepu B OKpy:karomyo cpeny 10% pacxona TEMIOTs! Ha CymKy. Bia)HocTs mapa x
=35 %.



BapuasT 1 2 3 4
aHo

[TpousBomuTensHoCcTh G, KI/4 300 310 340 360
Hauanenas snaxuocts W1, % 42 41 38 29
Koneunas snaxuocts W2, % 11 12 14 15
TennoeMKOCTE BEICYIIIEHHOTO 2,410° 2,45-10° 2,5:-10° 2,55-10°
marepuana C, [oc/ke: K
Macca xonBeiiepa, x2'Gr 180 190 210 220

Pa3znen 4. Mexanu4gecKue npoueccsl

Bonpocwi:

1. Kakue THIBI H3MeNBbYAIOMHUX MAIIHH IPAMEHSIOT B IPOMBIILIEHHOCTH?

2. Ilepeuncmite xapakTepHCTHKH APOOHIOK ¥ MEBHHII.
3. ITepeunciute TpeGoBaHHS K H3MEIBYAIOIAM MATAHAM.
4. KakoB IIPHUHIIAN NeHCTBUS MEKOBIX, THPAIMOHHEIX H MOJIOTKOBBIX IPOGHIOK?
5. Kaxue MeTbHHIBI IPHMEHSIOT U1 APoOIEHAS M IOMOJIa 3epHa?
6. KaxoB npuHImn neficTBus CBEKIOpE3KH?
7. Kakoe 06opyqoBaHAe HCIIONB3YIOT IIPH 00paboTKe MPOIYKTOB IpeccOBaHHEM?

8. Kakop mpuHmun paboTsl 0Ge3BOKHBAIOINMX INHEKOBBIX IIPECCOB, POTAIIHOHHBIX

OpHKETHPYIOIKX IpeccoB?

9. OnummTe ycTpoHCTBO M NPHHIHI paGOTHI IPaHy THPYIOMIEro YCTPOMCTBA.

10. Kakoe obopymoBaHHe MPHMEHSIOT IS MOJYYEHHS YKCTPYAHMPOBAHHBIX NHIIEBBIX

IIPOXYKTOB?

11. OmumuTe yCTpORCTBO M MPUHIMII pabOTHI SKCTpPYAepa.
12. B xakux anmaparax IpOH3BOJHTCS BO3LyIIHAS KiIaccH(uKarms?

Tecm

Bua uzmennsueHHs ChIMy4Yero MaTepHana NpH KOHEYHOM pasMepe 4acTul paBHom 1-5

MM
a) Kpymnoe
6) Menkoe

B) Cpennee
r) Tonxoe

ﬂpouecc Pa3e/ICHHA OJHOPOOHOI0 CHIIIYYEro MaTepHaJa 0o BeJIHYHHE €ro YacTHI:

— CcelmapupoBaHHE
—  KIaCCH(UKAIHA
— TpHEpOBaHHUE
IpOCEHBAHHE

— COpPTHpPOBKa

YacTuubl, NpomeNnMe Yepe3 paccenBaouiee yCTPOHCTBO:

- cXon
—  OTXOX
—  IIPOXOX
—  OTCEB

YacTanel, He MpomeIMHe Yepe3 paccenBalomee yCTPOMCTBO:

. )
—  OTX0j1
IPOXO0JI
— OTCeB

Ilponecc yBenn4eHnsl OBEPXHOCTH TBEPIBIX MATEPHAIOB:




—  WU3MEIbYEHHE
— pa3gaBiIHBaHUE
— packajbIBaHHE
— HCTHpaHHe

— Yyaap
3adauu

1. Ha monorkoByio ApoOmiKy, paboTaiomyro B 3aMKHYTOM IHMKIE C IpeABApHTETHHBIM
rpoxo4enueM, nocrynaetr G =20 1/4 ucxomHOro Marepuana. Pasmep KyckoB TpeOyeMoro mpomykra
npobreHus NOMKEH cocTaBmATh dr = 10 MM. B mcxomsoM marepuane conepxutcs 25% KyCKOB,
pasmep korophix Meree 10 mm. IToce oqHOKpaTHOro IMPOXOXKIEHHS Marepuaia yepes IpoOHIKy
OPONYKT Apobnenus conepxur 65% kyckoB pasmepom Gomee 10 mm. TpeGyercs onpemennts
IPOHM3BOIHTENLHOCT NPOOHIIKH B FPOXOTA.

Bapuant
THano 1 2 3 B
[TpousBomuTensHOCTS G, T/9 18 19 21 22
Pasmep npoOneHHBIX KYCKOB di, MM 10 11 12 15
Conepxanue di B HCXOTHOM Matepuaie; % 20 22 24 25

KpHuTepnu oeHKH pe3yibTaTOB TECTHPOBAHMSA:

— OIlEHKA «OTJIHYHO» BBICTABIACTCA CTYHNCHTY, €CIH IIPOLEHT NPAaBHILHBIX OTBETOB
cocrasmseT 80-100%;

— OLIeHKa «xopomo» — 70-79%:;

— OIEHKa «YJOBIETBOPUTENEHO» — 60-69%);

— OIIEHKA HEYIOBIETBOPUTENLHO) — MeHee 60%.

KpuTepun oneHKH pe3yIbTATOB pelIeHHs THNOBBIX 32/124:

«3a4TeHO» — CTABUTCS B TOM CIyd4ae, KOrja CTYJCHT IPAMOTHO IIPUMEHSET NOIYYEeHHEIE
3HaHHA IO AMCUHIUIHHE, NPONHCHIBACT MPABHJIBHBINA, JIOTHYECKH BHICTPOCHHBIH XOI pEINCHHS
3aJlayd, JOIyCKaeT HECYIIeCTBEHHbIe MOTpeImHOCTH B oTBere. OCHOBHBIE (HOPMYIIBI
YIOTpeOIeHbl IPaBHIBLHO.

«He3adreHo» — cTaBHTCA B TOM Clydae, KOraa CTYJeHT He crmocobeH monodparh
HEOOXONMMbIE 3HAaHHMA M (GOPMYIBl JIA PEIICHHA IIOCTABICHHOW 3ama4dd. JleMOHCTpHUpYeT
HEMOHMMAaHHE OCHOBHOIO COJEP)KaHHSA TEOPETHYECKOro MarepHana HIH JOIyCKaeT psan
CYIIECTBEHHBIX OIMMOOK U HE MOXKET HX HCIPABHTh IIPH HABOIAIIHX BOIPOCAX MPENoJaBaTes.

2. TeMaTHKa KOHTPOJBHBIX padoT
3ananue 111 KOHTPOJIBLHOM padoThI

Paccunrars Bo3aymHYyIO cymmnky 6apabaHHOrO THIIA [T BEICYIIHBAHMS BIaXKHOTO
MaTepHaia mu (Kr/9). HavansHas BIaXHOCTE MaTepuana - wu (%), KoHedHas - wk %o.
TeMneparypa nmocrynarouero Marepaania - ty. Pacyer mpou3BecTd pa3aenbHO Ui JIETHAX H
3UMHHX YCJIOBHH.

B pesynsTarte pacdera onmpenemTs:

1. VaenbHble ¥ NOJNHBIE pacXoasl BO3IyXa U TEIUIA.

2. OcHOBHEIE pa3MepHI H 9HCII0 000poTOB OapabaHa.

3. IIpomomKHATENBHOCTD CYIIKH.

Jats cxemaTtudeckoe H3o0paxkeHue mponecca Cymku Ha [-d-muarpamme.
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KpuTepnn oneHHBaHHSA Pe3yIbTATOB BBINOJIHEHAN KOHTPOALHBIX padoT:

— OLEHKA «OTJIMYHO» BBICTAB/IACTCA IPH [PAaBHJIBHO BBINOJHEHHOM 3aade, aKKypaTHO H
9HCTO, B COOTBETCTBHH € TpeOOBaHHSIMH, 0OPMICHHOM PEINEHNH;

— OLIEHKA «XOPOIIO» BBICTABJIACTCS NPH MPABUIGHO PELICHHOH 3a1ave W IPH HAJIUYNH B
XOJI€ BBINOJHEHHS HE3HAYHTENbHBIX TIOMapOK;

— OLIEHKA «yJIOBIETBOPHTENLHO)» BBICTABIIAETCS, €CJIM TIOCNe IPOBEPKH B 3amade OymyT
HCTIPaBIIEHB! BCe OMMOKH B 0Ha OyzeT odbopMiIeHa B COOTBETCTBHY C IIYHKTOM BEIIIE,

— BO BCEX OCTAIBHBIX CIyJasx paboTa He 3aCUHTHIBAETCA M BBIIAETCS JPYIOM BapHaHT.
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IIPOMEKYTOYHASI ATTECTAIASA

Bonpoce! Kk 3a4eTy ¢ OLEHKOI

Kiaccuukanus OCHOBHBIX POLIECCOB MUINEBOM TEXHOIOTHH

MarepuanpHbLi ¥ TEIUIOBOM GalaHC IPOLECCOB MHUINEBOH TEXHOIOTHH.

O6mue NpUHIMOBI pacyeTa MalMH M anmaparoB. [peGoBaHHMA K ammaparam
IHUINEBBIX NPOU3BOICTB.

MeTtonm! HecnenoBaHuA NPOLECCOB | anmnaparos. Teopus noao6Hs

MonenupoBanue MpoEeccoB | anmapaToB (MaTeMaTHYECKOe, PH3HUECKOE).
JBrxy1nas cuia mporecca: NOHITHE, KIacCH(pUKaIHs.

Wneansusle u peansuble xaaxocTd. CBONCTBA JKUAKOCTEH.

OcHOBHOE ypaBHEHHE THAPOCTATHKH. 3aK0oH [lackans u Apxumena.
I'mppocratryeckoe nasnenre. JuddepeHnuansHoe ypaBHeHIEe paBHOBeCHE Ditepa.

. BHIBI ¥ peXHUMBI IBHIKEHHUS KHAAKOCTH. Y paBHEHUE HEPA3PHIBHOCTH.

JnpdepennuansHoe ypaBHEHNE NBHKEHHS HIEATBHON KHUIKOCTH Diftepa.

. OcHoBHEIE napameTpkl HacocoB. Kimaccudukanus Hacocos.
. Knaccudukamua seognopoausx cucreM (HC).

13,
14.
15.
16.
17.
18.
19.

CnocoOb! pa3zneneHus HEOHOPOIHBIX CHCTEM.

MarepuansHel 6ananc nponecca pasaeneHus HeogHOpoaHsX cucreM HC.
OrcrauBarne. O60pynoBaHus s OTCTAMBAHMS.

Ocaxnenue nox nedcTBHeM HEeHTPOOEXKHBIX cril. OGOpyYIOBaHHE IS OCAXKICHHA.
®unsrposarue. O6opynoBaHue 11 GHILTPOBAHHS.

IlceBnooxmxenne. AmmapaThl ¢ HCEBIOOKIKEHHHBIM CJIOEM.

ITpoueccs! paszenenns HEOTHOPOJHBIX CHCTEM «ra3-TBEPHAOE TeNoy. DPGEeKTHBHOCTE
anrnaparoB JUIl OYHACTKH ra3os.

OcHOBHBIE MEXaHH3MBI BRIAE/ICHHS YAaCTHL M3 ra30Boro noroka. Cyxue
MEXaHHYECKHE MbUICYIOBATENN KIaCCHDHKAIIHS.

OCHOBHBIE MEXaHH3MBI BHIICTICHHS YAaCTHII U3 ra30BOro MOToKa. MoKpere

MBIy IOBUTEIIH.

. OBGparusiit ocMoc | yiabTpaduibTpanus. Annapars! 1us Y.
23.

CeneKTHBHOCTE ¥ MPOHMIIAEMOCTh MeMOpaH. PakTOpE!, BIUSIONIE Ha MeMOpaHHEIE
nponeccel. Knaccupukanus MmemOpan.

O6mye cBeleHNA O TEIUIOBEIX Ipoueccax. [[BHXyas cuna. TemIoHOCHTEH.

Pacyer TennooGMeHHBIX ammaparoB. Temnossie Oanancel. OCHOBHOE ypaBHEHHE
TeruIonepeIayn.

Harpesanue. Knaccudukamnus TeniooOMeHHBIX annapaTos.

Konnencanus. Pexxumbl korneHcamun. Kiiaccudukanus KoHIeHCaTopoB.
Oxnaxnenue. Bumer oxnaxnenus. Knaccudukauus Tersioo6MeHHbIX alaparos.
3aMopakKuBaHHE. Bunsr 3amopaxuBanms. Kiaccmbukamus —MOpPO3HIBHBIX
arnmnapaTos. )

Kunenne. Pexxumer kunenus. [loBepXHOCTHOE H 06BEMHOE KHTICHUE.

Bomapueanne. MarepuansHbli B TemwioBo# Gananc. Kinacchukanus BBIIApHBIX
anmnapaTos.

Brmapusanue. Crioco65! BelmapaBanus. Kiaccuukanus BEMApHEIX allaparos.
Macconepenaya. Knaccuduxanms MaccooOMEHHBIX IIPOLECCOB

Macconepenaya. 3aKOHBI MaccoIepeaayH.

Ab6copbuma. MarepruansHbni 6ananc. Konctpyxmun aGecopbepos.

Ancopbiua. Marepruanersiit 6ananc. Koncrpykuu ancop6epos.

OKCTpaKIKs B CHCTEME KAMAKOCTh-)KUIKOCTh. MaTepuansHbIi Gananc.

KoHCTpyKIHH 3KCTPaKTOpPOB.

OKCTpaKuys B CHCTEME TBEPOE Te0-KHAKOCTh. KOHCTPYKIMK 3KCTPaKTOpOB.
ITeperonka u pextudukarus. PaBHOBecHe B cHCTEMax Map-KHUAKOCTh. 3aKoHbI Pay s
u JlansToHAa..



40. MatepuanpHeli 6anaHc neperoHKH H pextudukammu. Kiaccudukamus anmaparos
IULA IEPETOHKH M PeKTH(OHKALHH.

41. Kpucrammsamus. Cnoco6s! kpucTaum3sanud. Kiaccudukanus annapaTos s
KpHCTaJTU3ALIHH.

42. Kpucrammsanus. Marepuansasii 6amanc. Knaccubukamus anmaparos 11s
KPUCTAIUTH3ALHH.

43. Cymxa. Bumsl cymku. QopMeI CBS3H BIAru ¢ MatepuantoM. KOHCTPYKIMH CYIIHIOK.

44, MatepuanbHBI 1 TEIIOBOM GanaHe npu cymke. KOHCTPYKIHM CYIIHIOK.

45. Uzmenpaenne TBepIbIX MaTepuaioB. Crioco0sl u3amenbueHns. KoHCTpyKuun
H3MeIbYUTeNEH.

46. u3HyecKHe OCHOBEI H3MENBYEHAA TBEP/BIX MaTepHanoB. Kputepuu oneHKH
3¢ deKTHBHOCTH Nporecca u3Meb4eHus. KoHCTpyKImy u3MenpunTenei.

47. CoprupoBaHHe H KaTHOpOBaHNeE CHITYYHX IPOAYKTOB. [le/TMMOCTE CEIMYYeil CMECH.
Knaccuduxanus cermaparopos.

48. CoprupoBanue ¥ KamuOpoOBaHUE CHITYYHX IPOAYKTOB. XapakTepHUCTHKH IIporecca
cenapuposanus. Kinaccuuxamus cenaparopos.

49. [lepememuBaHue TBEPIBIX CHITYIMX MaTepuaioB. Kputepuu addexTHBHOCTH
nponecca nepepMemmBanus. Kiaccudukanus cMecHTeei.

50. IlepememuBanue TBEPABIX CHITYYHX MAaTEPHATIOB. DTAIlbI IEPHOIHIECKOTO
cvemuBanusa, Knaccudukanus cmecureei.

51. IlpeccoBanne mumeBkIX cpefl. [IpeccoBanme KaMMILISPHO-IOPUCTOrO MAaTEPHATIA.
Knaccuuxanms armaparoB 171 06pabOTKH MHINEBEIX MATEPHANIOB JaBICHHEM.

52. IlpeccoBanue mumessIx cpe. [IpeccoBanue Xpynkux Marepuanos. Kinaccudukarms
annaparoB Ul 00pabOTKH MUIIEBBIX MAaTEPHATIOB JaBICHAEM.

Kpumepuu oyenxu 3auema c ouenkoii
— OTMETKa «OTJIMYHO)» BBICTABISETCA CTYIEHTY, €CIH OH ITyDOKO M IPOYHO YCBOHII

NPOrPaMMHBIN MaTepua, HCUepIbIBaIONIe, OCIeA0BaTebHO, YeTKO H JIOTHIECKH CTPOMHO €ro
H3/1araeT, yMEeT TECHO YBA3hIBaTh TEOPHIO C NMPAKTHUKOH, CBOOOXHO CIpaBIAETCS C 3aqa9aMH,
BOIPOCAMHM M JPYTMMH BHIaMH [IPAMEHEHHS 3HAHMIA, IpHYeM He 3aTpyJHSeTCS C OTBETOM IIpH
BUJIOM3MECHEHUH 33J1aHMI, HCIIOJB3yeT B OTBETE MaTephal MOHOrpadHYeCKON IMTepaTypHl,
MPaBHIBHO O00OCHOBBIBAET INPHHATOE pEINECHHe, BIAJeeT Pa3sHOCTOPOHHUMH HABBIKAMH M
IpHEMaMH BEIIOTHEHHUS IPAaKTHUECKHX 3a/1ay.

— OTMETKa «XOpOINO» BBICTABIAETCS CTYICHTY, €CTH OH TBEPAO 3HAeT MarepHal,
IPaMOTHO H IO CYIIECTBY H3JIaraeT ero, He JOIycKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC, IPABHIILHO NPHMEHAET TEOPETHYECKHE IIOJNIONKEHHUS IpPH PEIICHHH IPaKTHYECKHX
BOIIPOCOB H 3a/1a4, BIIa/Jie€T HeOOXOJUMBIMA HaBBIKAMH ¥ IIPHEMAMHE HX BBIIOTHEHHS.

— OTMETKA «y/IOBJIETBOPHTENHHO) BBICTABIIAETCA 00yYaomeMycsl, €ClIH OH HMeeT 3HaAHHS
TOJBKO OCHOBHOIO MarepHana, HO HE YCBOWJI €ro JeTaineil, HeMOHCTPHPYET HeJ0CTATOYHO
CHCTEMATH3HPOBaHLl  TEOPETHYECKHE 3HAHWS IPOrPAaMMHOrO  MarepHana, HOMyCKaeT
HETOYHOCTH, HEOOCTAaTOYHO IpaBHIbHBIE (GOPMYIHPOBKHM, HAapyIIeHHA JIOTHYECKOM
NOCIEIOBATENFHOCTH B M3JI0)KEHHMH IPOrPaMMHOTO MaTepHaia, HCIBITEIBACT 3aTpyAHEHUS IPH
BEINIOJTHEHHH IPaKTHYECKUX paboT.

— OTMETKa «HEYJJOBIIETBOPHTEIBHO) BBICTABIETCA 00ydaromeMycs, KOTOPbIH He 3HaeT
3HAYMTENBHOH YaCTH NPOrpaMMHOTO MaTepHalia, JOIYCKAeT CYIEeCTBEHHBIE OLIMOKH IIPH €ro
H3JI0)KEHHH, HEYBEPEHHO, C GOBIIMMMU 3aTPyIHEHUSIMH BBITOIHSAET NPAKTHIeCKHe paboThL.



3ATAHMS JUISI OHUEHKH YPOBHS C®OPMHUPOBAHHOCTH
KOMIIETEHIINI

3aganns Qs oueHKH chopmMupoBanHocTH KommerennaH «OITK-4»:

Tun 3ananmit: 3aKpeITHIT

Bapuant 3amanus 1.

['mpoMexaHHYecKHe NPOLECCH ONPEASIAIOTCS

1. 3aKoHaMH TeruIonepenayn

2. 3aKOHAMH T'HIPOIHHAMHUKH

3. 3aKOHaMH MeXaHHKH TBEPBIX TeJI

4. 3aKOHaMM NEPEHOCA KOMIIOHEHTOB B XKHIKHUX U Ia30006pasHBIX cpeaax

Tun 3amanwii: 3aKpeITHIH

Bapuanr 3ananns 2.

K HeonHOpOmHBIM CHCTeMaM, COCTOSINMM H3 JKHIKOCTH M B3BENICHHBIX B HEHl TBEpIBIM
YacTHIAM OTHOCAT

1 menerI

2. SMyIIbCHH

3.IBIMBI

4.cycnieH3uH

Tun 3amanuii: 3aKpeITHIA

BapuanT 3ananus 3.

IIponecc pasneneHHs HEONHOPONHBIX CMecelf Ha ()paKiuu, NpH KOTOPOM B3BENICHHEIE B
KHIKOCTH WM rase TBEPIABIC WM JKHIKHE YaCTHIBl OTACNAIOTCA OT CIUIOIHON ¢as3el mox
JEHCTBHEM CHIIBI TSUKECTH, IEHTPOOEKHBIX CHJI MM 3JIEKTPOCTATHYECKIX CHJI HA3hIBAIOT
l.ocaxxnenue

2.0TCcTauBaHue

3.uenTpHdyraposanne

4.cemapupoBaHue

Tun 3amanwii: 3aKpeITeIl

BapuanT 3ananus 4.

ITponecc ynaBmuBaHHs B3BEIIEHHEIX B ra3e YacTHI] KAKOH-THO0 KUIKOCTHIO HA3HIBAIOT
1.buneTpoBanne

2.MOKpO€ pazJieneHue

3.uenTpudyrupoBanue

4.cenapupoBaHue

Tun 3apannii: 3aKpEITHIH

BapuanT 3ananus 5.

INponecc n36HpaTeTEHOTO MOITIOMEHHUS Fa30B HIIH NAPOB XHIKUMHA NOTIOTHTESMHA Ha3bIBAKOT
1.ancopbuuei

2.abcopbOumeit

3.3KCTpaKiuei

4 xpucranu3anueit

Tun 3agaHuii: OTKPBITHIM

BapuanT 3ananus 6.

C neproanyeckoit mogadei ChIpbA M BEIPY3KO# rOTOBOM
MPONYKIIHH PEaTH3yIOTCS IIPOIIECCHI.



Tun 3amanmii: OTKPEITHIA

Bapuant 3amanus 7.

B Iponeccax 3HAYEHUs KaXIOro M3 XapaKkTepU3YIOMHX HX IIapaMeTpoOB
ABJISIOTCS MOCTOSHHEIMA BO BPEMEHH M 3aBHCAT JIMINE OT ITOJIOKEHHMS JAHHOM TOYKH CHCTEMBI B
IPOCTPAHCTBE.

Twan 3ananuii: OTKPEITHIA

Bapuant 3aganus 8.

CkopocTs mporecca epeHoca IPSMO MPONopIHOHATEHA IBYXYLIEH cuie
7§ [PONOPIHOHAIEHA COIPOTHUBIICHHIO IIEPSHOCA

Tun 3ananmii: OTKpEITHIA

Bapuant 3ananus 9.

Ha Teno maccoii 10 xr morpykeHHOe B BOAY HEHCTBYeT mombeMmHuas cuia 50 H, yemy pasHa
JBHKYyINas CHJIA IIPOLECcCca OTCTaAnBaHMA

Tan 3amanwii: OTKpHITEIA

Bapuant 3ananus 4.

IlepBas Teopema mogo6us hopMmytHpyeTcs: mono6HbIE MeXIY cob0il ABICHAL HMEIOT YHCICHHO
paBHEIE nomobus

OTrBeTnI
OIIK-4
1.-2 6. - MepHOIHYECKHE
2.-4 7. - yCTaHOBHBUIMXCH
3-1 8. - obpatHO
4.-2 9.- 98,1
5.-2 10. - xpurepum




MATPHIA COOTBETCTBUS KPUTEPUEB OLIEHKH YPOBHIO
C®OPMHPOBAHHOCTH KOMIIETEHIIUAMN

Kputepuu onenku [ YpoBeHs chOpMAPOBAHHOCTH KOMITETEHIHIH
Onenka no naTaba/LuILHOM cHcTeMe
«Omuuunoy «Bulcokuii yposenvy
«Xopowo» «llogvluiennblil yposerv»
«Yoosremeopumenvro» «Ilopozoevlii yposeHwby
«Heyodosnemsopumenvroy «He docmamounviiiy
Onenka 1o cucTeMe «3a9eT - He3a4eT»
«3aumenoy «docmamounuiiiy
«He 3aumenoy «He 0ocmamounwiiiy

MeTtoanveckue MaTepHabl, onpenesiomuae Npouexypy OueHHBAHHA 3HAHUH, YMeHHI,
HABBLIKOB M (MJ/IH) ONBITA JEATEILHOCTH, XapaKTepH3yOIHX 3Tanbl GOpMHPOBAHHSA
KOMIeTeH i

1. Tlonoxenne «O GaLTLHO-PEHTHHIOBOM CHCTEME ATTECTAIMH cryaenaroBy»: CMK ITH]|
08-01-2022, eeneno mpukasom ot 28.09.2011 Ne371-O, yrepiaero pextopom 12.10.2015 T.
(http:/nsau.edu.ru/file/403: pexum nocTyna cBOGOMHBIIL);

2. Tlonoxerue «O NPOBENEHHH TEKyIIEro KOHTPONSA M MPOMEKYTOYHOH aTTeCTAIHH
obyuaromuxcst 8 ®I'BOY BO Hosocubupckuit TAV»: CMK ITHJ[ 77-01-2022, BBemeHO B
petictere nprkasom ot 03.08.2015 Ne268a-O (http:/nsau.edu.ru/file/104821: pesxum mocTyma
CBOOOIHEII);

Pa3paborynx o ':7-% .A.A. MeseHoB

(moamuice)
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