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ITacmopt

¢oHIa 01IeHOYHBIX CpPeJiCTB

Kon konTponvpyemon
No | KonTposipyemble pa3fiesibl (TeMbI) A POHPY HavmenoBanue
% KOMIIeTeHIIUH (WU ee
/11 JIACITUTIITMHBI OIIEHOYHOTI'0 Cpe/iCTBa
YaCTH)
OcHOBHBIE 3aKOHBI
1 | TeXHOIOTUYECKHUX MTPOIeCCOB OIIK-4 Bormpocsr
nepepabaThIBAIOIINX TPOU3BOICTB
3aKoHBI TUAPOCTAaTUKU. OCHOBHbBIE
2 AP OIIK-4 Bompocsl, pertienre 3a1ad.
3aKOHBI TUAPOJMHAMUKUI
TectupoBaHue, perieHue
3 | 'mmpomMexaHuydecKkye MmpoIecchl OIIK-4 p p
3a/1a4, 3adver
TecrupoBanue, pelieHue
4 | TeroobMeHHBIe MTPOIIeCCHI OIIK-4 3a/1a4, KOHTPOJIbHA
pabora, 3aueT
TecrupoBanue, peleHue
5 3a/1ay, 3a4eT
MaccoobMeHHbIe POIIEeCChI OIIK-4
TectupoBaHme, pelieHye
6 3a/1ay, 3a4eT
MexaHuveckure poiecchl OIIK-4




TEKYIIUY KOHTPOJIb YCIIEBAEMOCTU

1. Onucanmne OII€HOYHBIX CPeACTB 110 pa3fiejiaM (TEMaM) JUCITUIIIHHBI

Pa3znen 1. I'mppomMexaHu4yeckue mponecchl.

Bomnpocsr:

1. Kakoe o60opynoBaHve mpUMeHsieTCsl [Jisl pa3ziesieHus: HeOTHOPOHbBIX CMecei?

2. OTCTOMHHKM KaKUX KOHCTPYKIIMW UCIIONb3YIOTCS ISl pa3/ieJieHusl CyCIIeH3UM ?

3. Kakuie THUIIBI OTCTOMHBIX IeHTPUYT IPUMEHSIIOTCS JIsl pa3fiesieHusl CyCIIeH3U?

4. Yto sBIsIeTCsI IBMXKYIIEN CUIION B IIeHTpUdyTaX, cermapaTopax v IMIPOIUKIOHAX?

5. KakoBo cooTHOIIIeHre IBKYIIUX CUJT B OTCTOMHUKAX U IIeHTpudyrax?

6. Kakue merombpl NpUMeHSIIOTCS [Jid pa3fiefieHdsi TOHKOJMCIIEPCHBIX CYCIeH3UH U
OMYJTbCUI?

7. UeM pa3nuyaroTCsi KOHCTPYKLIMM CelapaTOpoB [Jis pas3fe/ieHds] 3MYJIbCUA U CYC-
TIeH3UI?

8. B xakux ciydasix IpUMEHSIIOT THPOILIMKIIOHBI, CellapaTopbl ¥ CBepXIeHTPUpyTu?

8. Kakoe obopynoBaHue MPUMEHSIOT Uil pa3fieieHrsl HeOJTHOPOAHBIX CUCTeM MEeTOJIOM
¢dunpTpoBaHus?

9. Kakue koHCTpyKIMU PUITBTPOB UCHOJIB3YIOT B MUIIIEBOM MPOMBIIIIIIEHHOCTU?

10. Kaxkuve KOHCTpYKIMM  QWIBTPYIOIIMX  [EeHTPUPYT MPUMEHSIOT B  IMIIEBOH
MTPOMBIITUIEHHOCTH ?

11. B xakux anmaparax MPOMCXOJUT pasjiejieHre ra30BbiX HeOAHOPOAHBIX CMecel IOjI
NIeNCTBUEeM UHEpITMOHHBIX U [IeHTPOOeXHBIX CHUIT?

12. B ueM 3ak1r04aroTcst JOCTOMHCTBA ITUKJIOHHOTO MpoIecca?

13. Ot kakux $aKTOPOB 3aBUCHUT CTelleHb OYMCTKU ra3a B IUKJIOHAX ?

14. Kakue GpuabTpbl IPUMEHSIOT AJIs OYMCTKU Ta30BbIX IIOTOKOB?

15. B yem 3aksitodaeTcs MOKpasi O4MCTKa ra3oB? KakoBa cTeneHb OYHMCTKU?

Tect
TBepaasi nucHepcHasi B }KMIKOH IucIepcHOHHOM da3se
a) OMYJIbCUS B) [lena
6) Cycnensus r) Tyman

Munkasa nucnepcHas ¢gaza HepacTBopHMasi B JKHIKOH AHCIIePCHOHHOM ¢a3se
a) [lena B) Tyman
6) OMymbcus r) CycneHnsus

TBepnas nucnepcHas ¢paza B ra3oBo¥ IHCIIePCHOHHOM
a) OMYJIbCUS B) CycrneH3us
6) Ipim r) Tyman

ITapameTrpsi, Bxoasimue B ¢opmyiry Ais ompeneieHHsI MOIIHOCTH MeXaHHYeCKOH
MeIIaJIKH JKUIKHX CpeJy

a) Temneparypa >xuikoCTU

6) YacroTa BpalieHus: Meliajiku

B) TemnnoeMKOCTb >XMJIKOCTU

r) Cua TpeHus KUIKOCTH O MelllaJKu

3agauu
1. OnpenenuTb CKOPOCTh OCAXK/EHHUsl B BOJle TBepAbIX 1IapO0Opa3HbIX YacCTUIl JUaMeTPOM
1,0 mm 1 wiotHOCTBIO 2500 K2/M°. Temmneparypa Bojst 20 °C.

o Bapuant 1 9 3 4
Huamertp d, mm 0,8 1,0 1,1 1,5




IInoTHOCTS p, KI/M> 2200 2400 2500 2600
0
Temmnepatypa cycnensuu t, “C 20 20 20 20

2. OmnpenenuTth coONpoTHBIIeHWe (UIBTPOBAaIbHOW Ieperopofxku BbicoTod 0,1Mm,
M3rOTOBJIEHHOM W3 3epHUCTOr0 MaTepuasia C 3KBHBaJleHTHBIM JuaMeTpoM KaHaioB 0,05 mm.
Yepes nieperopoiky ImpoTekaeT BOJIHasl TOHKOJMCIIepCHasl cyclieH3us 1pu TeminepaType 20 °C co
CKOPOCTBIO, OTHECEHHOW K CBOOOTHOMY CeYeHHI0 KaHaJloB, 0,2 m/c.

Bapuant 1 9 3 4
JaHo
Bricora neperopogxu h(m) 01 015 0.16 0.1
OKBUBAJIEHTHBIN T1aMeTp
kaHana d, (Mm) 0,04 0,05 0,06 0,045
CkopocTs cycneHsuu (M/c) 015 018 020 0.22
Temnepartypa (*C) 20 20 20 20

3. Onpenenuth 3GPEKTUBHOCTb pa3fieJieHus U IUIONIA[b OTCTAaUBAHUS JJisi HEIIPEPbIBHOTO
paszienieHus BOOHOM cyciieH3uu. [IpousBogurenbHOCTh OTCTOMHMKA GT = 50 T/4 IO MCXOIHOMU
cycrieH3ud. HavanbHas KoHIleHTpauus cycrneHsuu Xc= =10 mac. %. MuHUManbHBIM OuameTp
yactul, cycrnensud 30 mkm. Temmneparypa cycnensun 15°C. KoHueHTpanus wvacTul B
OCBETJIeHHOM cycreH3uu X,=2mac.%. Konmenrpanus ocagka xo= 70 mac.%. [lnoTHOCTh yacTuIl

m=2200 xr/m>

BapuanTt

Hano : ’ ’ )

[TpousBoautenbHocTh GT, T/9 40 45 55 60
HauanbHasi KOHIIeHTpanus X, % 12 14 16 18
MuH. guameTp dacTull d, MKM 20 32 35 40
KonmenTparnus ocaaka Xo, % 62 64 66 70
KonneHnTtpariyst ocBeTsieHHOM

CYCIIeH3UH Xp, % 2,2 2.4 2,6 30

Paspen 2. Ternioo0MeHHEBIe IpPoLecchl

Bonpocut:

1. B kakux amnmaparax oCyIlecTBJIsieTCsl I0BePXHOCTHAsI KOHJeH AU ?

2. YeM pa3nuyaroTCcsi MOKpPbIE U CyXHe KOHIEHCATOpPhI?

3. Ha kxakoM TepMOAMHAMHUYeCKOM IMKJIe OCHOBaHa paboTa MapOKOMIIPECCHOHHBIX
XOJIOJIATbHBIX MAITUH?

4. UYem  ra3oKOMIpPECCHOHHBIE
MTAPOKOMITPECCUOHHBIX ?

5. OnuiyTe TPUHITUITEL pab0TH aOCOPOITMOHHON XOJIOIUJIBHON MaITUHBI.

6. B kakux ciy4asix IpUMeHSIIOT XOJIOAWIbHBIe PACTBOPBI, HATIPUMeEP XJIOPUJT HaTPUS?

7. Kak kimaccuunmpyroTcs Terjio00MeHHUKH TI0 PUHITUAITY AeNCTBUS?

8. Ha kakue Tumbl [ensSTCS peKylepaTUBHbIE TeIIO0OMEeHHHWKU B 3aBUCUMOCTH OT
KOHCTPYKITAN?

9. Kak ycTpoeH 0fHOX0[I0BOW KOXYXOTPYOHBIN TEIIIOOOMEHHUK?

10. 3a cuer yero AOCTUraeTcs WHTeHCHUUKAIKMS B MHOTOXO/IOBBIX KOXXYXOTPYOHBIX
TeryI000MeHHUKaX ?

XO0JIOoWUIIbHbIE MaIITHbI OTJIMYAIOTCsL oT




11. Kakve npermyI1iecTsa ¥ HeIOCTaTKY IPUCYIIUA KOXYXOTPYOHBIM TellJIo0OMeHHHUKaM?

12. Kakoii u3 TerioHOCHTeNled MpOITyCKAT MO0 TpybaM, a KaKOoH — B MeXTpyOHOM
IIPOCTpaHCTBe?

13. B kakux ciy4asix MPUMEHSIIOT TeIJIO0OMEeHHUWKH THUMa «Tpyba B Tpybe»? Kakue
IIperMyIllecTBa ¥ HeIOCTaTKy IPUCYIIY 3TUM TeIUI00OMeHHUKaM?

14. Kak ycTpoeH cHHpanbHbIA TeliooOMeHHUK? KakvuMu mpedmyinecTBaMu U
HeJIoCcTaTKaMu OH obsazaeT?

15. Kak ycTpoeH 1miacTUHYATHIM TeruiooOMeHHUK? Kakue mperMyiiecTBa ¥ He[JOCTAaTKH
MIPUCYIIHU IIJIACTUHYATBIM TeIJIO0OMEeHHUKaM ?

Tecm
CaMonpou3BOJILHBIH HEOOpaTHMBIH IPOLIECC IIepeHoca TeIUIOThI OT 0DoJstee
HarpeThIX TeJI K MeHee HarpeThbIM:
— TemioobMeH
— Teruionepeavya
— TeIIooT[aYa
— HarpeBaHue
—  OXJIAXJIeHue
KosmyecTBo 3Hepruu, 0TiaBaeMoi WiH I0JIy4aeMoi TeJIOM B IPoIecce Terio00MeHa:
— TeruioTa
— Temmeparypa
— Teruionepejavya
—  TEeIIOHOCHUTEJTh
Temn000MeH MexIy NBYMsI TEIUIOHOCHTEISIMH 4Yepe3 Pa3/iesISONIyI0 MX TBEPAYIO
CTeHKY:
— Teruionepeavya
—  KOHBEKITHS
—  TeIJIoNpPOBOIHOCTh
— TeIIooT[ava
— Temmeparypa
JBrKyIas cijia Terio00MeHHBIX IPOIeCCOB:
—  Pa3HOCTb TEMIIEPaTyp
— TemmepaTrypa
—  TerioTa
—  TEeIUIOHOCUTENTh
PazHocTh Mexy TeMnepaTypaMi KHIIEHHSI PAaCTBOpPa U PACTBOPUTEJIS:
—  TemIepaTypHas Jelnpeccust
—  TemIepaTypHas HOCTAJIbIUsI
—  IIOK
—  OCTaTOK
—  pasHuIla
—  Hamop

3adauu

1. Onpenenuth TeMiepaTypbl BHyTPeHHeU tcmi U HApPYXKHOHU lcmz NOBEPXHOCTEH CTeHKH
TerIo0OMeHHHKA, a TakXke TemIlepaTypy Hapy>XHOM IMOBEPXHOCTU H30JIAIKMU. TemmepaTypa
KUAKOCTH B TersioobMenHuke {;=80°C, TemmepaTypa HapyxHoro Bosnyxa lp= 15 °C.
TermmooOMeHHUK HM3TOTOBJIEH W3 CTalld; TOJIIMHA CTEHKH Ocr = D MM, TOJIIMHA H3OJISIUNA
8us=50MM. KoadpduImenT TemmooTaum oT XKUAKOCTH K CTeHKe anmnapara a;= 240 Bt/(m* rpan),
KO3bOUITUEHT TeIIONMPOBOTHOCTH U30JSIIMH Ay = 0,12, ctanmu — Acn = 46,5 B1/(M-Tpan), az = 12
Br(m?-rpan).



BapuanTt 1 9 3 4
JaHo
Temmneparypa >xugkocti ty, °C 70 75 85 90
TemnepaTypa Hapy>kHOro Bo3ayxa ° tp, °C 10 14 18 20
Kosdppumuent remnooraaun a1, Bm/m*K 220 230 260 250
Koaddumument TemnonpoBoHOCTH  U30JSIUA 010 014 016 0,12
Bm/m'K ’ ’ ’

2. OrmpenenuTth IUIOMIA[Ib IMOBEPXHOCTA OJHOXOJIOBOTO TEIJIO0OMEHHHKA, KOJIMYeCTBO

TpyOOK U uX miMHy 1yt HarpeBaHus 9 1/4 10%-Horo atunoBoro cnupta oT 20 go 45°C Bomow,
MIPOTEKAIoIIeH B MeXXTPYOYaTOM POCTpaHCTBe, KoTopas oxiaxaaercs ot 80 no 45°C. CkopocTb
aTWII0BOro cnupra B Tpybax 0,5 m/c. [luamerp Tpy6 25x2,5 mm. KoaddunreHT Temnoornauu ot

BOIBI K cTeHKaM Tpy6 a; = 800 Bm/(m?-2pad, Tepmudeckoe conportusieHre Tpy6 X =0.0006
Tm%K/Bt

oo BapuanTt 1 9 3 4

[IpousBogurenbHOCTH G, M/U 8 10 12 14
CkopocTsb criipTa v, M/c 0,4 0,6 0,7 0,8
Kosdppunuent remnoorgauu o1, Bm/m? K 700 750 850 900

3amaHmue 111 KOHTPOJILHOH PaboThI
PaccunrtaTh KOXXyXOTpyOYaThIi TelsIO0OOMEeHHUK JIJis HarpeBaHUs M (Kr/4ac) KUAKOCTHA OT
Temneparypsl tzx (°C) mo temmneparypsl tzx (°C). I'peromuii TemyioHOCUTeNb - BOJSIHOM IIap.
HaBnenue napa - Pagc (aT).
B pesynbTaTe pacyeTa onpeiesiUTh:
1. KoaddunmenTs! Teronepenaur 1 KoahPUITMEHT Teruionepeavu.

2. [ToBepxHOCTB TemIo0OMeHa.
3. OcHoBHBIE pa3Mephl TeI000MeHHUKaA.
4., TosiuHy U30JISIIUKU U TEeIJIOBbIe IIOTEPH B OKPY>KAIOIIIYIO Cpey.
5. Pacxop rpetoriiero napa.
Pazpnen 3. MaccoobMeHHBIe IPOecChl
Bonpocwt:

1. Kakue koHCTpyKIIMM abcopbepoB NPUMEHSIOTCS B IIPOMBIIIIJIEHHOCTH ?

2. I1pu kakux pexxrMax MoryT paboTaTh HacajiouHble abcopbepsl?

3. Kakue mnpuMeHstoTCs HacaAkd B abcopbepax? Kakum TpeOoOBaHUSM IOJIKHBI
YOBJIETBOPSITH HACAIKU?

4. Kakve KOHCTPYKIMH PeKTUHUKAIIMOHHBIX KOJIOHH IPUMEHSIOT B IHIIEeBOM TeXHO-
joruu? B dem 3akiTtouaeTcst pa3iMyue B uX pabore?

5. B xakux anmaparax poBOASIT IPOIeCChl SKCTPaKIUHU?

6. Kakue nmperMyIiiecTBa UMeIOT 3KCTPAKTOPHI C [TepeMelINBaloMMU YCTPOUCTBAMU 110
CPaBHEHMIO C I'PaBUTAIIMOHHBIMU?

7. B 4eM 3aki1touaeTcsl IpPUHIIMII 1eUCTBUS IeHTPOOEeXKHBIX S9KCTPAKTOPOB?

8. Kakue npeumyiiiectsa UMelOT 11eHTPOOe)XXHbIe 3KCTPAKTOPHI 110 CPaBHEHUIO C APYTUMU
THIIaMU 3KCTPAaKTOPOB?

9. Kakue KOHCTPYKIIMM 3KCTPaKTOPOB IIPUMEHSIOT B ITUIIeBOY IIPOMBIIITIEHHOCTH ?

10. Kakve KOHCTPYKITUH afICOPOEPOB MTPUMEHSIIOT JIJIsi OYMCTKU ra30BbIX BHIOPOCOB?

11. Kakue koHCTpyKIMU asicopbepoB IIPUMEHSIOT JII OYMCTKM pacTBOPOB B IIMINEBOM
MTPOMBIITUIEHHOCTH?



12. Kakue cxembl aiCOPOIIMOHHBIX YCTAaHOBOK IPUMEHSIIOT Jisi OYMCTKU PacTBOPOB U
ra3oBbIX BBIOPOCOB?

13. Kakue n3BeCTHbI KOHCTPYKIIMM KOHBEKTUBHBIX CYIIHIJIOK?

14. Kakvie U3BeCTHBI KOHCTPYKITUM KOHTAKTHBIX CYIIHIOK?

15. Kakue matepuassl 11ejiecoobpa3Ho CyIIUTh B KOHBEKTUBHBIX CYIIWJIKAX, a KaKue — B
KOHTAKTHBIX?

Tecm
ITorsiomenue rasza (mapa) »KUAKOCTBIO
a) JKCTpaKIus B) [leperonka
6) Abcopbrus r) Kpucramnuzanus

H30uparTesibHOEe TIOIJIONIEHHE Ta30B WM PACTBOPEHHBIX B JKHJKOCTH BeIleCTB
TBepABIM IOIJIOTHTEJIEM

a) DKCTpaKIUs

6) Abcopbrus

B) Ileperonka
r) Aacopbnus

Pasnesienue »KHUAK0I CMeCH Ha COCTaBJIAIONIHE KOMIIOHEHTHI
a) JKCTpaKIus B) Ileperonka
6) Abcopbrus r) BoimenauuBanue

H3BiieyeHne OJHOrO WM HECKOJBKHX BellleCTB W3 PAacTBOPOB (TBepabIX BellecTB) C
IOMOIIBI0 PAaCTBOPHUTEJIEH

a) [leperonka B) DKCTpPaKIIUSI

6) Abcopbrus r) Ancopbuus

Ynanenue Biiaru u3 MaTepuajioB HCIIapeHHEeM
a) Ileperonka B) DKCTPaKIIHUsI
6) Cymika r) Pextudukamnms

3adauu

1. OmnpenenuTh BBICOTY CJIOSI aKTUBHOTO YIJIsl M AMaMeTp ajicop6epa Jyisl TOTJIOIIeH s TapoB
OeH3WHAa M3 IapOBO3YINHOM CMeCH, ecid pacxon cMecd paseH 3000 m3/u HavanbHas
KoHIleHTpanus 6ensuHa yx = 0,02 k2/mM®, CKOpOCTb NApOBO3MYLIHONM CMeCH, OT BHECeHHOM K
IIOJIHOMY cedeHMIO aficopbepa, vo = 0,2 m/c. [IluHamudeckasi eMKOCTb y1iist o 6eH3uHy Xx = 0,08
Ke/ke, HavalbHas KoHIeHTpanusa X, = 0,006 k2/ke, HaChIHAg [UIOTHOCTH yriisd py,= 600 ka/m>.
[IponomkuTtenbHOCTD afcopbIiuu 1,5 u.

Bapuant 1 9 3 4
Jano
Pacxon cmecu G, M3/ 2500 2800 3100 3200
HavasyibHas KOHIIeHTpaIys 6eH3uHa Yy, Ke/M> 0,015 0,025 0,030 0,035
CKopoCTbh NAPOBO3AYIITHOU CMECH Vo, M/C 0,25 0,30 0,32 0,35

2. OnpenenuTh pacxoj] BO3/lyxa, pacxojl U JiaBjieHHWe rpelolero mapa s cymkua G,=320
K2/u MaTepuasa B HeNpephIBHOAEUCTBYIONEH MPOTUBOTOYHOM CYIIWIKe, eCld HavajbHas
BJIAXXHOCTh Matepuania Wi = 40%, koHeuyHas BiakHocTh W2=10%. TemmepaTypa matepuaiia,
noctynatoriero Ha cymky, t,=20°C, TemmepaTypa MaTepuaia, BBIXOJSIIEr0 M3 CYIIWIKY,
tx=50°C. TemmnepaTypa U OTHOCHUTeJIbHasl BJIAXXKHOCTb CBeXXero Bo3jlyxa A0 kanopudepa tp =15
°C, @0=70%; otpaboranHoro mocie cymku — tz = 45 °C, @2 = 60 %. TemioeMKoCTh
BBICYLIIEHHOT'O MaTepuana cc = 2,35-10% [Ixc/(ke"K). Macca nentounoro konseiiepa Gr= 200 ke.

TeruioBele oTepu B okpyxaroyo cpeny 10% pacxona TerioTel Ha cyliky. BiakHoCTb mapa x
=5 %.



BapuanTt 1 2 3 4
JaHo
[TpownsBogurenbHOCTE G, KI/4 300 310 340 360
HauasyibHag Bnaxxsocts Wi, % 42 41 38 35
Koneunas Biaaxxuocts Wa, % 11 12 14 15
TemnnoeMKoCTb BBHICYIIEHHOIO 2,4 103 2,45-10° 2,5-103 2,55-10°
martepuana C, /c/ke K
Macca koHBeliepa, k2'Gr 180 190 210 220

Pa3znen 4. MexaHuueckue pouecchl

Bonpocwt:

1.
. [lepeuncivte XapaKTepUCTUKH JIPOOMIIOK U MEJIbHHUIL.

. [lepeunciivre TpeGOBaHUS K U3MeTbYAIOIIUM MalllMHAM.

. KakoB npuHIumn eficTBus 111eKOBbIX, TUPAIMOHHBIX K MOJIOTKOBBIX IPOOMIIOK?
. Kakue MenbHUIIBI TIPUMEHSIIOT 111 IpO6JIeHusl ¥ TTIOMOJIa 3epHa’?

. KakoB npuHIun fefcTBUsI CBEKJIOPE3KU?

. Kakoe obopynoBanue uCnoib3yoT TPy 00paboTKe MPOAYKTOB IPeCCOBaHUEM?

OO UT AN WN

Kakue tumbl HN3MeJIb4alOoIUX MAlllNH ITPUMEHSAIOT B HpOMbIIHJIEHHOCTI/I?

KaxkoB IMTPpHUHIINUIL pa6OTbI O6€3BO>KI/IBaIOH_[I/IX IMTHEKOBLIX IIpeCCOB, POTAIMOHHbIX

OpUKEeTUPYIOIINX IIPECCOoB?

9. OnumuTe yCTPOMCTBO M MPUHITUI pabOThHI TPAHYJIMPYIOIIero yCTPOMCTBa.

10. Kakoe obopynoBaHue NPUMEHSIOT Ui IOJy4YeHWs] YKCTPYIMPOBAaHHBIX IHIIEBBIX

MIPOJTyKTOB?

11. OnuiyTe yCTPORCTBO M MPUHIUI pabOThI 3KCTPY/iepa.
12. B xakux amnmapaTax NpOU3BOJUTCS BO3yIITHAs KJIaCcCUPUKAIS?

Tecm

Bup u3menbueHus ChIllydyero MaTepHasia IIpH KOHeYHOM pa3Mepe 4acTHIl paBHOM 1-5

MM
a) Kpynnoe
0) Menkoe

B) CpenHee
r) Tonkoe

IIpoiecc pa3nmesieHHs1 OTHOPOAHOTIO CHIIyYero MaTepuasa 1o BeJJMYHHe ero YacTHIL:

— cemapupoBaHHUe
— KiIaccupUKAIUS
— TpUepOBaHUe

— IIpoCceuBaHUe

— COpPTUPOBKA

YacTuupl, mpoureaiine yepe3 pacceMBaoiee yCTpPoNCTBO:

—  cxofm
—  OTXO[
— TIpoXof
— OTCeB

qaCTI/IIH:I, He 1mponrefiine yepe3 paccenBamiIiiee yCTpOﬁCTBO:

—  CcXof
—  0oTXO0[
— TIpOXOf
— OTCeB

HpOIIECC YBesindeHud II0BePXHOCTH TBépﬂbIX MAaTepHuaJIoB:



— Uu3MeJlbueHue
— PpasnaBiiMBaHUe
— PpackasbIBaHUe
— UCTUpaHHue

— yHap
3adauu

1. Ha ™momoTkoByr0 [poOWIKY, pabOTalolIyl0 B 3aMKHYTOM I[MKJIe C TpeBapUTeIbHBIM
rpoxodenueM, nocrynaetr G = 20 T/4 ucxogHoro Marepuaiia. Paamep KyckoB TpeOyemMoro MpoayKTa
IpobyieHusT MomkeH cocTaBisaTh dx = 10 MM. B mcxomHom Marepuane comeputcs 25% KyCKOB,
pasmep koTopbix MeHee 10 MM. [Tociie OfHOKPATHOTO MPOXOXKIEHUSI MaTepraia depe3 JIPOOHIIKY
MpoAyKT ApobieHust comepXuT 65% KyckoB pa3mepoM Oonee 10 mm. TpebGyercst ompenenuTb
IMPOU3BOIUTEJIbHOCTD )Ip06I/IJIKI/I 1 I'pOXO0Td.

Bapuant 1 9 3 4
Jlano
[IpousBogurensHOCTh G, T/4 18 19 21 22
Pa3mep npobieHHBIX KYCKOB dk, MM 10 11 12 15
Copnep:xanuie dx B UCXOAHOM MaTepuaie; % 20 22 24 25

Kpurepuu oneHku pe3yibTaToOB TeCTHPOBAHUSL:

— OlleHKa «OTJIMYHO» BBICTAB/ISIETCSI CTYJIEHTY, eCJId IPOLeHT IPaBWIbHBIX OTBETOB
cocrasigeT 80-100%;

— olleHKa «xoporio» — 70-79%;

— OlleHKa «yJ0BIeTBOpUTeIbHO» — 60-69%);

— OlleHKa «HeYJI0BJIeTBOPUTeNIbHO» — MeHee 60%.

Kpurepuu oneHku pe3yIbTaTOB pelleHUs THIIOBHIX 33/1a4:

«3auTeHo» — CTAaBUTCSl B TOM CJIy4dae, KOTJla CTy/IeHT TPaMOTHO MpPUMeHsIeT MOoJIyYeHHbIe
3HAHHUS M0 JUCIUIUIMHE, TPONKCHIBAET MPaBUIbHBIN, JIOTUYECKH BBICTPOEHHBIM XOJI pelleHus
3a/laud, JIOMyCKaeT HeCyIeCTBeHHble TOrpemHocTd B orBere. (cCHOBHble (GOpPMYIIbI
ynoTpebiieHbl TPaBUWILHO.

«He3auTeHo» — cTaBUTCS B TOM Cjydae, KOI/la CTYIeHT He CIocobeH mo100paTh
HeoOxoJuMble 3HaHUS U GOPMYJIBI [IJisl pellleHus IOCTaBJIeHHOW 3amauu. JleMoHCTpupyer
HEIIOHMMaHWe OCHOBHOTO COJiep)kKaHUsl TeOpeTUYeCKoro maTepuajia WM JIOMYyCKaeT psifl
CYIIIeCTBEHHBIX OMIMOOK U He MOXeT UX UCIPAaBUTh IIPU HABOSIIIKMX BOIIPOCAX MperojiaBaTelis.

2. TemaTHKa KOHTPOJIBHBIX padoT
3agaHue 151 KOHTPOJILHOI PadoThHI

PaccuuTaTh BO3IYIIHYIO CYITUIKY OapabaHHOTO THIIA JIJIsi BBICYIITMBAHHS BJIAXKHOTO
MaTrepuana my (Kr/4). HauanpHas BiakHOCTh MaTepuana - wy (%), KOoHeuHas - wi %.
TemMmneparypa nocrymnariiero MaTepuania - tu. Pacuer mpousBecTu pasjiesibHO JIJisl JIETHUX U
3UMHUX yCJIIOBUM.

B pesyiibTaTe pacdera onpeJienvTh:

1. YnenbHble ¥ OJHBIe PacXofbl BO3/lyXa U TeIlla.

2. OcHoBHbIe pa3Mephl U YUCII0O 000POTOB HapabaHa.

3. [IpomomXUTeNbHOCTb CYIIKH.

Hatb cxemaThyeckoe n3obpakeHHe Iporiecca CymkH Ha I-d-quarpamme.



BraemocTe

iHouep . — — o MecTo
] MaTepman m, i | W, W, Jo < yersmozEm
1 TTmasmms 900 17 12 1B PocToe-ma-Tomy
2 Bad0 17 Iz 16 Cuonsuce
3 6900 18 12 11 BrnazmeccToE
4 3400 |§] 14 I3 Bonoraa
3 6400 17 I3 Iz HapEEOE
[ 7400 I JE! 30 TamezuT
7 000 17 13 U ACTpanaHe
2 200 27 Iz 15 eEcE
9 7300 I I3 Iz Tommmen
10 600 21 14 23 Caparoe
11 TI00 I JE! IE Epsean
] 3700 20 13 9 Poctoe-Ha-Tomv
I3 Te0l IE I3 ks Bary
JE} 6200 17 2 RE) Bonrorpaa
I3 600 20 14 I Hapcow
16 ANMHITHAT CEIHTDA 7200 19 13 28 Fuse
I7 6700 21 JE! 15 Batvum
I8 6000 IE I3 10 Fepur
15 6300 1% JE! pE! Hesmoeo
0 7300 10 14 16 Llockea
21 6all 22 13 26 Huxonase
] 3300 20 14 I8 ExaTepueovpr
i3 Tl 17 ) 2l Tauooe
pE! 6100 21 14 k1] Fazame
15 3800 I I3 19 Fepar
16 400 I7 Iz 21 Frmemes
7 6000 21 14 16 Tauooe
IE 7000 18 | 23 Bary
19 6300 17 I3 0 TE
Homap B\:i.?.:mncn:h - MeacTo
] MaTepman m, B [ w, ¥ W o |ty T S
30 1300 | 1] JE P E] Ilemcs
31 2400 20 Z T Opan
33 CENT] 21 3 X Amus-ATa
33 7300 17 10 20 Bonoraa
LE! AaneEe 000 I8 ] 26 Bragemap
33 6700 16 11 23 Fpacmoaap
38 6200 20 3 15 Epamce
37 3300 I8 12 23 Fanvra
35 500 18 Id | 1] XaprEoE
35 6300 17 11 21 EraTeprmovpr
En] To0d | 1] | ] pE) Amxanaz
EN &00d X JE T Tpozmen
2 4B00 16 g 17 Bonrorpaz
i3 ESD] I7 Id 21 Fanyra
EE! 4300 15 13 I3 H. Hoeropoa
5 Cepmommenam 3800 18 11 16 Baxy
SNOOHEEL
EL] 3600 20 1= X ThxoE
7 4500 1= Id | 1] Meanoeo
EE 4200 23 I8 17 Foctoe-ma-Jomv
i3 3600 JE ] 15 Tpozmen
1] 4300 | 1] JE 23 TamrssT
31 4600 21 I3 20 Bonoraa
32 4400 17 13 15 Humonaze
33 3700 15 I3 pE! ACTpaXAHE
4 ES] 20 16 23 TenzomHCE
33 4000 18 Id 20 Epzean
36 3000 17 ] 15 EnagmeocTon
37 Iloeapeamas cone 2300 13 11 19 Fapuz
38 2600 15 I3 21 TenzomHCE
3 400 13 ] 16 Curonzmcs
Te0d I8 13 20 JH=mponeTpOECE




Houep — :E:S:.::a.:moc:_:_s T 5 Meacro
_ Marspuan m,, k14 W, 70 W, 70 e, °C ——
&1 -1 2000 0 18 PE] Epzean
¥] - RENTI] |E] T4 1L Pura
B3 -fi- BI00 I7 11 I8 Erarapmmovpr
&4 - EI0D 18 1Z ] Bary
5] I &roh | &) IO I8 Bonorga
bé Eyveypyza 7800 21 15 13 HenziuHeE
&) - 2100 |E] 18 | Amxabaz
&5 -1 7000 JE ] IL] Fepae
3] - BE0D I8 13 20 Tamzs=T

7500 |E] 4 IE Tlemcs
71 - 6500 T’ 1Z ¥ Epmmce
(] -l B000 I3 IO 19 Anua-ATa
3 -1 7300 0 I3 pE] Tounmcn
4 I 6500 21 17 I3 Enazmap
5 TI00 | ES ] I8 Capatoe
76 Caxapmedi macoE 2200 18 12 21 Hazame
T - TEDD I% 11 IE] Epamce
TE -l 6500 T’ I3 20 Bopomas |
] i g400 13 L] 18 EnzaueccTow
B0 - B000 I% | 3 Ozecca
I3l I 7200 71 17 14 H. Hozropoa
] - L] L] 18 I3 Open
EE] I &roh JE] I3 I3 Boarorpaa
LX) - &300 IE ] 0 Faez
B3 -/ 7100 | E] 13 F¥] Fammeme
LT - 2300 T’ 10 IE] Fapuz
BT -ll- &7o0 I8 11 13 Fpacmoasp
25 -1 7300 | [ ] IL] XaprEoE
kL] -1 &300 13 10 20 Faypex
1] - L] IE 11 21 Tauboz
91 CE2EIOEHT-HEG 0N 7700 20 10 24 Wiemer
Enasmocts

Hous - - - MeaeTo

Bapmns'a MaTepran m,, 1/4 W 0 W D e, °C S
oz -l 400 I8 11 I3 Hexonase
23 -l 6300 15 ] Z0 ACTpaxaHs
od -li- Te00 I8 11 Pk} Bopomas
5 IMoaconE=aEmE canEEa 6200 12 9 24 Capatoe
LT3 -li- 700 ] I3 Pk} Fpacmogap
L - EI0D 20 3 ] Thzor
L1 - LENTI] I3 2 I8 Fazame
EE] - 6000 17 ] ] Ogacca
100 - ] 20 2 T Wemcs

Kpurepuu onieHuBaHusI pe3yJIbTaTOB BBINIOJIHEeHHUSI KOHTPOJBLHBIX Pa0doT:

— OIleHKa «OTJIMYHO» BBICTABJISIETCS] IPU MPAaBUJIbHO BBHIIOJIHEHHOM 33jjade, aKKypaTHO U
YKCTO, B COOTBETCTBUU C TPeOOBaHUSIMU, 0POPMIIEHHOM pellleHUH;

— OI[eHKa «XOpOIIO» BBICTABJISIETCS [IPH NPABWIBHO PellleHHOW 3a/iaye M IIPU HaJIM4UU B
XO7ie BHIIOJIHeHUS] He3HAUUTe IbHBIX IIOMapOK;

— OIleHKa «yJIOBJIETBOPUTEJIbHO» BBICTABJISIETCS, €CIA II0Cile IIPOBEpKU B 3ajade OynayT
UCIIpaBJIeHbl BCe OMMUOKY U OHa OyJieT odpopmileHa B COOTBETCTBUM C IYHKTOM BBIIIIE.

— BO BCeX OCTaJIbHBIX CIy4asix paboTa He 3aCUMTHIBAETCS M BBIJAETCS IPYToil BApHaHT.
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INPOMEKYTOYHAA ATTECTALIUA

BOHPOCBI K 3a49eTy

Kraccudukaiivis 0CHOBHBIX IIPOIIECCOB MUIIEBOM TeXHOIOTUU

MatepuanbHbIi U TEIJIOBOW OalaHC MPOIeCCOB MUIIEBOM TEXHOJIOTHH.

OOmue TPUHIMIIBI pacdyeTa MaIIMH U anmapaTtoB. TpeboBaHWs K ammapaTam
MTUIIEeBBIX POU3BOJICTB.

MeTopbl UCCieioBaHUsI POIIECCOB U alllapaToB. Teopus mo1o0us

MopenvipoBaHue NIPOIIeCCOB U alapaToB (MaTeMaTh4yeckoe, (pU3nu4ecKoe).
JBr>Kyliiasi cuia mpoiiecca: MoHsITHe, KJIaCCUpHUKaIs.

WneanbHble 1 peasbHbIe XKUAKOCTH. CBOMCTBA XUAKOCTEH.

OcHoBHOe ypaBHeHHe r'uApoCcTaTUkU. 3akoH [lackans u Apxumena.
I'mppocratudeckoe fasienue. JluddepeHnuanbHoe ypaBHeHe paBHOBecre Jisiepa.

. BI/I,I[bI W pEeXXUMBbI IBUKEHUS KUJIKOCTH. YpaBHeHHe HEPa3pbIBHOCTHU.

HuddepeHnnanbHoe ypaBHeHYe ABU)KeHUs UeallbHOU XXUAKOCTH Jusiepa.

. OcHoBHbIe mapameTpbl HacocoB. Kitaccudukanus HacCOCOoB.

. Kinaccudukanus neognopoansix cucrem (HC).

. Crioco6bl pa3ziesieHus HeOJHOPOIHBIX CUCTeM.

. MartepuanbHbl 6aaHC npoiiecca pasjeneHus: HeogHopoaHbIx cucteM HC.

. OrcravBanune. O60pyi0BaHuUs JJ1s1 OTCTAUBAHUSI.

. Ocaxxnienue noy eficTBreM IeHTpobexxHbIX cuil. ObopyaoBaHKe [Jis OCKIEHUS.

. @unprpoBanue. ObopynoBaHue AJis GUIBTPOBAHUS.

. IlceBnooxxmkenune. Amnmaparsl C I1CeBJJO0XKM>KeHHHBIM CJIOEM.

. IIporieccel pa3peneHus HEOOGHOPOJHBIX CUCTeM «Ta3-TBepioe Tejioy. IPPeKTUBHOCTD

arnapaToB JIJIsi OYUCTKH T'a30B.

OcHOBHBIE MeXaHU3MBI BblJleJIeHUsl YaCTUI] U3 ra30BOro motoka. Cyxue
MexaHWYecKre MbUIeyJI0BUTEeIN KiIacCUbUKAIIUS.

OcHOBHBIE MeXaHU3MBI BblJleJIeHUsl YaCTHI] U3 ra30BOr0 MOTokKa. Mokpsle
MbUIeYJIOBUTEIH.

O6patHblii ocMoC U ynbTpaduiibTpanys. Anmapartsl s Y O.

CenexTUBHOCTb ¥ TPOHUIIaeMOCTb MeMbpaH. PaKTopsl, BIKSONIMe Ha MeMOpaHHbIe
niporiecchl. Kiaccudukanust MembpaH.

O6mue cBefieHUs O TEIJIOBBIX Ipolieccax. JBmkyias cusa. TermioHocuTeu.

Pacuer TemnnmooOMeHHBbIX amnmapatoB. TemioBble 6OamaHcel. OCHOBHOe YpaBHeHHe
Terionepeiayu.

Harpesanue. Kitaccudukarius TerniooOMeHHbIX aniapaToB.

Konpencarnus. Pexxumbl koHneHcaryu. Kinaccrudukariyst KOHIEHCaTOPOB.
Oxuaxxnenue. Bunel oxnaxnenus. Kitaccudukanust TeryiooOMeHHbBIX alliapaToB.
3aMopakuBaHUe. Bunbr  3amopakuBanus.  Kiaccudukamusi  MOPO3MIIbHBIX
armnapaTos.

Kunenwue. Pexxumbl kunenus. [loBepxHOCTHOe 1 00BeMHOe KUIIeHHe.

BrimapyBanvie. MatepuanbHbld U TeluloBoM OanaHc. Kiaccudukaiiys BbITapHBIX
armnapaTos.

BrimapuBanue. Crioco6b1 BhimapuBanust. Kiraccudukarius BhITapHBIX allllapaToB.
Macconepenaua. Knaccudukaiys MaccoobMeHHBIX ITPOLIECCOB

Macconepesiaya. 3akOHbI Maccorepeiavyu.

A6copbuus. Marepuanbhbiil 6ananc. Koncrpykunu abcopbepos.

Ancopbuus. MaTtepuanbHbif 6ananc. Koncrpykuuu agcopbepos.

OKCTpaKIUs B CUCTeMe XUIKOCTb-XUAKOCTb. MaTeprasbHbIN OasaHC.

KoHCTpyKIIiM 5KCTPaKTOPOB.

OKCTpaKIMs B CUCTeMe TBepoe TeJI0->KUJKOCTb. KOHCTPyKIIMK 3KCTPAaKTOPOB.
[leperonka u pektudukamnusi. PaBHOBecHe B cUCTeMax Map->KUJIKOCTh. 3aKOHbI Payiis
u JlanpTOHA..



40. MarepuranbHblii 6anaHC eperoHKY U pektudukanmu. Kinaccudukarus anmnaparos
IUIS TIePETOHKY M PeKTU(PUKAIUU.

41. Kpucrammzarus. Crioco6s! kpuctayum3anvu. Kimaccudukariys anmapaToB Jist
KPUCTAJUIU3al1H.

42. Kpucramnmumsanus. Marepuanbablii 6ananc. Kinaccudukarus anmnapaTos 1yis
KPUCTAJUIU3al1H.

43. Cymka. Buner cymiku. ®@opMbl CBsSI3U BiIaru ¢ MarepuaiaoM. KoHCTpyKITUM CyIIHIIOK.

44, MatepuaJlbHBIH M TEIJIOBOH HajlaHC MPH CyIKe. KOHCTPYKITUM CYIIIHIIOK.

45. VsmenbueHue TBep/bIx MaTepuanoB. Crocobwl u3aMenbueHus. KoHcTpykiuu
M3MeJIbYnTelIeH.

46. duznyeckre OCHOBBI U3MeJIbUeHHs TBepAbIX MaTepuasioB. Kputepun oneHku
3¢ PeKTUBHOCTU Mpoliecca u3MesibueHus. KoHCTpyKIIMKM u3MennbuuTesen.

47. CopTrpoBaHKe U KaJIMOpoBaHUe CBITyYuX IPOAYKTOB. JleIMMOCThb ChllTyueii CMecH.
Kinaccudukanus cernapatopos.

48. CoptpoBaHue U KaJMOpoBaHHe CBITyYUX MPOAYKTOB. XapaKTepPHUCTUKH IPOIecca
cenapupoBanus. Kilaccudukanys cenapaTtopos.

49. IlepemernBaHye TBepAbIX CHITy4nX MaTepuasioB. Kputepun a¢pdekTuBHOCTH
nporecca nepememuBanus. Kitaccugukanys cmecuTesien.

50. [IepemeniviBanvie TBEPIBIX CHITYYUX MaTepyaoB. JTallbl 1IEPUOJUIECKOr0
cmemrBaHud. Kilaccudukanus cmecurerient.

51. [IpeccoBanue nuieBbIX cpell. [IpeccoBanme kanwisipHO-IIOPUCTOrO MaTepuasa.
Knaccuduxkarus anmnaparos 1yt 00pabOTKY NUILEBBIX MaTepraoB JIaBJIeHUeM.

52. [IpeccoBanue nuieBbix cpell. [IpeccoBanue xpynkux matepranos. Knaccudukarys
anrnaparoB Jijisi 00paboTKM NHUIIEeBbIX MaTepUaJloB JjaBJIeHHEM.

Kpumepuu ouenku 3auema
— «3aYTEHO» BBICTABJISIETCS CTYIEHTY, KOTOPBIM TBEPO YCBOWJI POTPAMMHBIA MaTepHal,
rPaMOTHO W TI0 CYINeCTBY, 06e3 CyIeCTBeHHBIX HETOYHOCTEH OTBedaeT Ha BOIPOCHI, BIIaleeT
H€06XOIII/IMI>IMI/I HdBBIKAMU U IIPpHUEMaMH BbIIIOJTHEHWA ITPAKTUYIECKUX 3a)laHI/If/'I.
— «He 3d4YTeHO» BBICTaBJIAETCA CTYyOeHTy, KOTOprﬁ He 3HaeT 3HAYUTEJbHOM 4YacTU
MIPOTPaMMHOTO MaTepHaia, JIOMyCKaeT NMPUHIUIUAIbHBIE OIMUOKH, HEYBepeHHO, C OOJbIIUMU
3aTPY/IHEHUSIMH BHITIOJTHSIET TIPAKTHYECKUE 3a/IaHUS.



SAJAHHUA VI OHEHKHW YPOBHA CPOPMHUPOBAHHOCTH
KOMIIETEHIINN

3aganus s oneHkH cpopMupoBaHHOCTH KoMireTeHIMHU « OITK-4»:

Tun 3a1aHuii: 3aKPBITHINA

BapuanT 3amanus 1.

[M'inpomexanudeckue POIEeCChI ONPeeNsiOTCS

1. 3akOHaMU Teluvionepenayn

2. 3aKOHaMU TU/IPOIMHAMUKU

3. 3aKOHAMH MeXaHWUKH TBEepPJIbIX Tell

4. 3aKOHaAMU MTepeH0Ca KOMIIOHEHTOB B KUJIKUX U ra3000pa3HbIX Cpeiax

Twun 3amaHunii: 3aKpBITHINA

BapuanT 3aanus 2.

K HeonmHOpomHBIM cHCTEMaM, COCTOSIIIIUM U3 >KUJKOCTH U B3BeIIeHHbIX B HeW TBep/bIM
YAaCTUIIAM OTHOCST

1 meHsl

2. 3MYJIbCUU

3.ILIMBI

4.cycrieH3un

Twvn 3aaHnii: 3aKpBITHINA

BapuanT 3aanus 3.

[Iponiecc pasnerneHusi HEOTHOPOAHBIX CMeced Ha QpakKIMK, NPA KOTOPOM B3BellleHHble B
KUJIKOCTU WJIM Ta3e TBepjible WX >KUAKWEe YaCTHIIbl OTAENSIOTCS OT CIUIONTHOM (a3bl Mof
JIeMCTBUEM CWIbI TSDKECTH, IIeHTPOOEXKHBIX CUJT WM 3JIEKTPOCTaTUYeCKUX CUJI Ha3bIBAlOT
1.ocaxxmenue

2.0TCTavBaHUe

3.1eHTprUdyrupoBaHue

4.cenmapripoBaHHe

Twvn 3aaHunii; 3aKpBITHINA

BapuanT 3ayianus 4.

[Tporecc ynapnyBaHus B3BellleHHBIX B Ta3e YaCTUI] KaKOH-TM00 KUAKOCTBIO Ha3bIBAIOT
1.¢punbTpoBaHUE

2.MOKpoe pasjiejieHne

3.1eHTprUdyrupoBaHue

4.cenmapripoBaHHe

Twn 3amaHuii: 3aKpBITHINA

BapuanT 3aanus 5.

[Ipotiecc u3bupaTebHOTO MOTJIOMIEeHUS Ta30B WX MAPOB KUAKUMU MOTJIOTUTEISIMU Ha3bIBAIOT
1.amcopbrneit

2.abcopbrtueit

3.3KCTpaKIen

4. KpYCTamu3anuen

T 3amaHnii: OTKPBITHIN

Bapuanrt 3azianus 6.

C neproiiuecKou mojjaueit ChIpbsi U BBITPY3KOM TOTOBOM
MIPONYKIMU Peaiu3yrTCs IIPOIECCHI.



Tun 3a1aHuii: OTKPBITHIN

BapuanT 3aanus 7.

B Ipoleccax 3HaueHUs KaK[IOro M3 XapaKTepUsyHIUX UX IIapaMeTpoB
SIBJISIFOTCSI TIOCTOSIHHBIMA BO BPEMEHU U 3aBUCST JIMIIb OT MOJIOXKEHUS! TAaHHOW TOYKHA CUCTEMBI B
IIPOCTPAHCTBe.

Tun 3a1aHuii: OTKPBITHINA

BapuanT 3amanus 8.

CkopocThb mpoliecca fepeHoca MpsMOo MPONOpIMOHaIbHA IBUXKYIIEN Cuie
u MPOIOPIMUOHAJIbBHA COMTPOTHUBIIEHUIO TIePeH0Ca

Tun 3amaHnii: OTKPBITBIN

Bapuanr 3azanus 9.

Ha Teno maccont 10 kr morpyxeHHOe B Bojy JedcTByeT noabeMHas cwia 50 H, yemy paBHa
JIBIDKYIIIAsl CUJIA MpoIlecca OTCTauBaHUS

Twun 3amaHnii: OTKPBITBHIN

BapuanT 3aianus 4.

[TepBast Teopema nopo6ust popmysupyercs: MoJoOHbIe MeXy COOO0M SIBIIeHUsI UMEIOT YUCIIeHHO
paBHBIE noj06us

OTBeTHI

OIIK-4

Ul NN -
1
NN = BN




MATPHUIIA COOTBETCTBUS KPUTEPHEB OIEHKH YPOBHIO
CPOPMHUPOBAHHOCTHU KOMIIETEHIIU

Kpurepuu onenku \ YpoBeHb CHGOPMHUPOBAHHOCTU KOMITETEHITAN
OneHka o NITHOAJILHON CHCTeMe
«OmauyHoy» «Bbicokull ypoBeHby»
«Xopowoy» «I1oBbluweHHblll ypoBeHb
«YdoBremBopumenbHoy» «IIopo2o6biii ypobeHb
«HeydoBremBopumenbHoy» «He docmamoumblii»
OneHka 1o cucreMe «3aver - He3adeT»
«3aumeHo» «/locmamouHblii»
«He 3aumeHo» «He docmamouHblii»

MeTtoanueckye MaTepHuasbl, Opeesioniye Nponeaypy olleHUBaHHS 3HAHUM, yMeHUH,
HaBBIKOB H (HJIM) ONIBITA AeSITeILHOCTH, XapaKTEePHU3YIOIIUX 3Tanbl (OPMHPOBAHHS
KOMIIeTeHITHH

1. [Tonoxenune «O Oa/uIbHO-PEUTUHTOBOM cUcTeMe arTecTanuu cryaeHToBy»: CMK ITH/L
08-01-2022, BBeneno npukaszom ot 28.09.2011 Ne371-0, yrBepxneno pekropom 12.10.2015 r.
(http://nsau.edu.ru/file/403: pexkum ocTyna CBOOOIHBIN);

2. ITlonoxenne «O TMpoBeAeHUM TEKYIErO0 KOHTPOJIS U MPOMEXYTOYHOM aTTecTalivuu
obyuaromuxcs B PI'BOY BO Hosocubupckuit 'AY»: CMK IIH]J] 77-01-2022, BBemeHo B
nevictBue npukazoM oT 03.08.2015 Ne268a-O (http://nsau.edu.ru/file/104821: pexxum moctyma
CBOOOHBIN);

Pa3pabotunk (% A.A. Me3seHos

(Imoanuce)
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