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Hepeueub Komnemenuuﬁ u uudukamopoe 00CmudIceHus Komnemenuuﬁ C
YKazanuem smanoe d)opmupoeanuﬂ 6 npouecce oceoeHun Oucuunﬂuubl

Komnerenmus:

IIK-5 CmocobGeH NpOBOAWTH TEXHOJOTHYECKHE W TEXHHYECKHE pacueThl 10 TPOEKTaM, TEXHUKO-
SKOHOMHUYECKHUH U ()yHKITHOHATBHO-CTOMMOCTHBIN aHaIn3 3PPEKTUBHOCTH MPOCKTA:

NHauKkaTopbl J0CTHKEHUST KOMIeTEHINH:

IIK-5.1 3HaeT TeXHOMOTHIO, HAYYHO-TEXHUIECKHE TOCTIKEHIS U TIEPEIOBOH OTIBIT, PU3NIECKHe, PH3NKO-
XUMHYECKHC U XUMHUYECKUE OCHOBBI TEXHOJIOTUYECKUX MPOLIECCOB; (POPMBI U METOIbI MTPOU3BOACTBEHHO-
XO3SHUCTBEHHOW U (PHHAHCOBO-3KOHOMHYECKOH JeATEIILHOCTH MPOM3BOJICTBA U OPTaHU3AIINH ;

IIK-5.2 VYwmeer pa3pabaThiBaTh MPOEKTHI MEPCIEKTUBHBIX T'OJIOBBIX, TEKYIIUX IIAHOB MO BCEM BHIAM
JACATCIIBHOCTHU, ITOBBIIATH S(I)Q)CKTI/IBHOCTL pa6OTLI IMPOU3BOJACTBA HA OCHOBC BHCAPCHUA HOBOH TEXHHKU
U TEXHOJIOTUH TNIPOU3BOJCTBA; MPOBOAUTH TEXHHKO-3KOHOMHUYECKHH aHAIu3 paboThl TEXHOJIOTHUYECKUX
00BEKTOB MPOU3BOJICTBA;

[1K-5.3 Bmageer HaBbikamMu oOecredeHUs 3(G(GEKTHBHOCTH MPOEKTHBIX PELICHWH, COBPEMEHHOH U
KAQ4eCTBEHHOH IIOJTOTOBKH IIPOM3BOACTBA M MOJCPHH3ALMH OOOPYIOBaHUS, ITOCTIIKCHHUS BBICOKOTO
KagecTBa MNPOAYKIMH B IMpolecce ee pa3paboTKM W TMPOW3BOJICTBA; HABBIKAMH IPOBOJUTH
TEXHOJIOTHUECKHE W TEXHHYECKHE PACUeThl M0 MPOEKTaM, TEXHUKO-DKOHOMUYECKUN U (PyHKIIMOHATIBHO-

CTOMMOCTHBIH aHann3 3()(HEKTUBHOCTH MPOEKTa

Kon Hanmenosanue
o
Ne KonTposmmpyemsie pa3ueisl KOHTPOIHpPYEMOii OLIEHOYHOTO CPEJICTBA
/1 (TeMbI) AUCITUTUTHHBI
KOMIIETCHIIUHN oYHAas (1).0-
2 cemecTp
1 Tema 1. KononHble MaccooOMEHHBIE AKS5.1 MNK-5.2. MKS5.3 JIabopatopHnas pabora Nel-3,
anmnaparsl. Tapenb4arsie KOJIOHHBI Y - ) 3aueT
2 Tema 2. KooHHBIE MAaCCOOOMEHHBIE AK-5.1 K52, MK-5.3 JlaGopartopnast pabota Nel-
anmnapathl. Haca/1ouHble KOJOHHBI ’ ’ 3,3a4eT
Tewma 3. KononHsie MaccooOMeHHBIE TTaGopatonras paGora Nel-
3 | anmapatel. PacueT KOIOHHBIX MK-5.1, NK-5.2, MK-5.3 p I; p -
MacCOOOMEHHBIX alapaTtoB ,3ateT
4 Tema 4. DKCTpaKIIMOHHBIE annapaThl MK-5.1, MK-5.2, NK-5.3 S
CymIHOCTD AKCTPAKINH
Tema 5. DKCTpaKIIMOHHBIE
O | anmapaThl. DKCTPaKIMOHHBIE MK-5.1, NK-5.2, NK-5.3 3a4eT
armaparsl
3 cemecTp
6 Tema 6. Cymmnku. CynHocTb [K-5.1 K52, MK-5.3 JlaGopartopHas pabota Ne4-5,
poIiecca OCYIIKH ’ ’ 9K3aMeH
7 Tema 7. Cymmnku. Cymmiku [K-5.1 K52, MK-5.3 JlaGopartopHas pabota Ne4-5,
' ' 5K3aMeH
Tema 8. BrimapuBanue u
8 | kpucrammsanus. MK-5.1, MK-5.2, NK-5.3 | ~1a0opatopHas pabora Ne6-7,
Brinapuanue OK3aMCH
Tema 9. BeinapuBanue u
o) KpUCTAJUIA3ALUSA. MK-5.1, MK-5.2, NK-5.3 HaﬁopaTopHasl p abora Ne6-7,

Kpucrannuzaropsl

OK3aMCH




Tema 10. Paznenenue HEOTHOPOIHBIX

Jlabopartopnast pabota Ne§,

10 | cucrem. Ocaxnenue, GuIbTpOBaHHE, MK-5.1, MK-5.2, NK-5.3
AK3aMEH

HEHTPU(PYTHPOBAHHE
Tewma 11. Paznenenue

11 | HeomHoponHbIX crcTeM. MK-5.1 MK-5.2. MK-5.3 JlabopaTtopnasi pabota Ne§,
OGopyroBaHKeE pa3IeIeHus ’ ’ 9K3aMEH
HEOTHOPOJIHBIX CHCTEM

12 Tema 12. [lepememmBanue B )KUAKAX MK-5.1, MK-5.2, MK-5.3 JlabopaTtopnas pa6ora Ne9-10,
cpenax DK3aMEH
Tema 13. Mexaaudeckue mporecc

13 M XaHUYECKHE MPOIIECCHI MK-5.1, MK-5.2, MK-5.3 Ha6opaTogI}(1§:hgf0Ta Nell,

MepeyeHb oyeHoYHbIX cpedcme no oucyunauHe (Modynio)

OueHuBaKOIIME MEPOTIPUATHS Komn-Bo - bajbt

min | max

2 cemecTp

MeponpusaThs TeKYIero KOHTPOJIs

JlaboparopHbie pabOTHI 3 30 50

ITocenienue JIeKIui, J1a00OpaTOPHBIX 3aHITHI 10 6 10

3auer 1 24 40

HUTOI'O 60 100

3 cemecTtp

MeponpusTHs TEKYIIET0 KOHTPOJIS

JlaGopaTopHble paboThI 8 32 48

[Tocenienue JeKIU U JTaA0OPATOPHBIX 3aHITHI 14 4 12

DK3aMeH 1 24 40

HUTOTI'O 60 100

2 ceMecTp

[IIxana nepeBoja UTOrOBOr0 peUTHHTOBOrO Odayia R !

WNurtepBan 6anioB pedTUHTa

Orneunka

0<R, <60

«HC 3a4TCHO»

60 <R, <100

«3a4TCHO»

3 cemecTp

[IIxana mepeBojia UTOTOBOTO PeUTHHTOBOTO Oaia Ry B 4-0aJTbHYIO CUCTEMY
OILICHKU 3HAHUIM.

WNuTtepBan 6anioB pedTHHTa Ouenka
0<R,_ <60 «HEYIOBJIETBOPUTEIILHOY (2)
60<R, <73 «YIOBJIETBOPUTEIBHOY (3)
13<R, <87 «xopormioy (4)

87 <R_ <100

«OTINYHOY (5)




MuHHCTEpCTBO HAYKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HmxHexkaMCKUl XUMHKO-TEXHOJIOTHYECKUI HHCTUTYT ((prinan)
benepabHOT0 rOCYIAPCTBEHHOTO OI0/KETHOTO 00Pa30BaTEILHOTO YUPESKICHHS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKuil HAalMOHAJIBHBINA UCCIIEI0BATEILCKUI TEXHOJIOTHYECKUN YHUBEPCUTETY
(HXTU ®I'bOY BO «kKHUTVY»)

Texnomornyecknii hakympTeT
Kadenpa HedrexuMudaeckoro CMHTE3a

Cemectp 3

JK3aMeHallMOHHbIEe BONPOCHI
1o aucuuiuinHe « CoBpeMeHHbIE TEXHOJIOTUU U 000pYyI0BaHNE BBIJCIEHUS U KOHIIEHTPUPOBAHUS
OPraHUYEeCKUX COCTUHECHUIN»

. OCHOBHbBIE TapaMeTpbl KOHTAKTHBIX YCTPOUCTB.
. CymHocTs mporecca CyImKky U ero BUIbI.
. Knaccugukanus KOHTaKTHBIX YCTPOICTB
. @U3MUECKUE OCHOBBI U CYIIHOCTBH POIIECCOB AKCTPAKIINU.
. Tapenpuateie MacCOOOMEHHBIE annapaThl
. Ilepnoguaeckoe 1 HETPEPHIBHOE BHITIApUBaHKE. MHOTOCTYIIEHUATOE BHITIApPUBAHUE.
. Hacagounble koi0HHBI. TuIbI HAacaIoK.
. Cxembl BeIapHBIX cTaHIMA. OCHOBHBIE KOHCTPYKIIMH BBIIAPHBIX alllapaToB.
PacnpenenurenbHble yCTpoiicTBa B HacaJouyHbIX KojoHHaXx. Cemnaparopsl s
ra30’KUIKOCTHBIX TTOTOKOB.

10. Kpucrammuzatopsl.  IlpuHuoun — geicTBUS M OCHOBHBIE — KOHCTPYKIUH
KPHUCTaITU3aTOPOB.

11. I'uaposMHaMMKa HAacal0UHBIX KOJOHH.

12. Ocaxnenune (orcramBanue). KOHCTPYKIIMM OTCTONHHKOB M WX TEXHOJIOTUYECKUN H
KOHCTPYKTUBHBII pacyer.

13. CMecuTenbHO-OTCTOHHBIE SKCTPAKTOPHI.

14. ®unptpoBanue. Ilepuoanueckue u HenpepbiBHbIE (GUIBTPHL. bapabaHHble BakyyMm-
(GWIBTPBIL.

15. KosioHHBIE 3KCTPAKTOPHI (pacHbUIMTENbHbIE, HACAJOYHbIE, C CHTYATBIMU TapelKaMH).

16. I'mapormkiionsl. OCHOBHBIE KOHCTPYKIIMH THPOIIMKIOHOB.

17. Knaccuguxkanus cnoco6oB apodienus. Knaccudukanus usmensuurenei.

18. [THeBMaTHYECKOE, THAPABINICCKOE U MEXaHUIECKOE MTEpEeMEIINBaHUE.

19. PykaBuble ¢unbTpsl. IlpuHIMn aeicTBUS W KOHCTPYKUUH. ONIEKTPO(UIBTPHI.
[TpuHIMT 21eKTPOOUIBTPOBAHUS TA30B.

20. Uentpudyruposanue. dakrop pazaenenus. Knaccupukanus nentpudyr.

21. TexHOIOTHYECKHUI pacyeT mpolecca KpUCTaTH3alliH.

22. OCHOBHbIE KOHCTPYKIIMU BBIMAPHBIX alIapaToB. JJIEMEHThl KOHCTPYKIUHU BHIIApPOK:
TIOJTBO/T TTapa, OTBOJ KOH/ICHCATa, CETapaTophl.

23. bapaGannble BakyyMm-¢uibTpbl. [lukimorpamma pabGoTbl OGapaGaHHOTO BaKyyM-
¢unbTpa.

24. DKCTPaKTOPBI C MEXaHUYECKUM MepEMEITIBAaHUEM CPEI.

25. OmHO- W MHOTOKAMEpHBIE CYIIMJIKA KHUIISIIEro CJos, a’poOHTaHHBIE U
pacIbUTUTEIbHBIE CYIINIKH.

26. PacyeT KOJIOHHBIX aNapaTroB Ha IPOYHOCTh M YCTOHYNUBOCTb.

27. TexHonoru4eckuii pacuer HeHTpUdyrH.

28. IIpunnmmn 3¢ hekTuBHON padboThl THAPOIMKIOHa. OCHOBHBIE pa3Mephl THAPOIMKIOHA
U MaTepUabl JUIsl €0 U3TOTOBJICHHUS.

29. ITputeourictHOE 00OpymoBanKe. OTCTOMHBIC ra30XO0Ibl.

30. [IpuBoABI MEIIATOK.

©CoNOoO U~ wWDNDRE



31. Pa3nencHue ChIMyYnX MaTEPHAIOB IPOCCHBAHUEM U TPOXOUYCHHEM YePE3 CUTA U PEIICTKH.

32. YueT Teruia pacTBOPEHHUS ¥ KPUCTAIUIM3AIMK B TSIUIOBOM OallaHCE ammapara.

33. Pacuer BepTHKAIbHBIX aNapaTroB Ha ACHCTBHE CEHCMUYECKHIX CHII.

34. DKCTpaKIys U3 CMECH KHUJIKHUX BEILECTB.

35. Bakyym-cymmibHbIN mKad, rpeOKoBasi CymmiKa, OHO- U IByXBaJIbIIOBas CYIINIIKA

36. OCHOBBI KOHCTPYKTHBHOI'O pacueTa BhIIAPHBIX alllapaToB.

37. KonoHHbIE 3KCTPAKTOPHI (PACHBLUIMTEIbHBIC, HACAJOUYHBIC, C CHTYATHIMH TAPEIKAMH).

38. Paznenenue chlydyux MaTepHalioB MPOCEMBAHUEM U TI'POXOYEHHEM uepe3 CUTA U
PELIEeTKH.

39. Hacayiounsle KoJoHHBL. TUIIBI Hacal0K.

40. Knaccuduxanys KOHTaKTHBIX YCTPOICTB

Kpurtepun onenkmn:

Onenka «oTanyHO» WM 36-40 OamioB - OTBETHl HAa BOIPOCHI CBHUJETENBCTBYIOT 00
YBEPEHHBIX 3HAHUSAX U YMEHHUHU CTYCHTA.

Orenka «xopomio» 32-35 6aJiioB - OTBETHI Ha BONPOCHI CBUAETEIBCTBYIOT O JOCTATOYHBIX
3HAHUSAX U YMEHHMHU CTYZCHTA.

OneHka «yoBJIETBOPUTENBbHO» 25-31 0ayioB - OTBETHI HA BOIPOCHI CBUAETEILCTBYIOT O
HE/I0CTaTOYHBIX 3HAHUSAX U OIPAaHMUYEHHOM YMEHHUH CTYJCHTA.

O1eHKa «HEYIOBIETBOPUTENHHOY» 0-24 GayioB - OTBETHI HA BOIIPOCH! CBHIETEIBCTBYIOT O
cJ1a0bIX 3HAaHUSX U HEYMEHUE CTYy/IeHTA.



MuHHCTEpCTBO HAYKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HmxHexkaMCKUl XUMHKO-TEXHOJIOTHYECKUI HHCTUTYT ((prinan)
(benepabHOT0 rOCYIaPCTBEHHOTO OI0/KETHOTO 00Pa30BaTEILHOTO YUPEKACHUS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKuil HAalMOHAJIBHBINA UCCIIEI0BATEILCKUI TEXHOJIOTHYECKUN YHUBEPCUTETY
(HXTU ®I'bOY BO «kKHUTVY»)

Texnomornyecknii hakympTeT
Kadenpa HedrexuMHdIecKoro CMHTE3a

KommiekT BonpocoB 1Jis1 3a4eTa
no qucaumvae 51.B.05 CoBpeMeHHBIE TEXHOJOTHHA ¥ 000DPYI0BAHUE BBLIEICHUS U
KOHIIEHTPUPOBAHNSA OPraHUYECKUX COSIUHEHUN

2 cemecTp

OCHOBHEBIE mapaMeTpbl KOHTAKTHBIX YCTpOﬁCTB. Knaccmbnxaunﬂ KOHTAaKTHBIX YCTpOﬁCTB.

TapeJII)‘-IaTI)IG MacCOOOMEHHBIE amnmnaparbl: CUTYAThIC, KOJIIIAYKOBLIC (KaHCYJII)HI)Ie, TYHHCJIbHBIC,
S'O6pa3HBIe), KJIaITaHHBIC, pCHICTYATHIC, qemyﬁanble, MMPOBAJIBHOI'O THUIIA, PECHUPKYIISINHOHHBIC,
C BpallaromuMucd TapCiikaMu, MHXXCKIXMOHHOI'O [[eﬁCTBHﬂ, C BUXPCBBIM ITIOTOKOM.

Hacanounbsie k0a0HHBI. THUIBI HACAJOK. PaCHpe,I[eJ'II/ITeJ'ILHHe YCTpOﬁCTBa B HAaCaaO4YHbIX

KOJIOHHAx. CenapaTopLI JJIA Ta30 KU AKOCTHBIX ITOTOKOB. FI/II[pOZII/IHaMI/IKa HaCcaagO4YHbIX KOJIOHH.

MexaHuueckuit pacdeT TapeCioK. Pacuer KOJIOHHBIX alraparoB Ha IIPOYHOCTb H

YCTOMYHMBOCTb. PacueT BEpTUKAIBHBIX aNlapaToB Ha JEHCTBUE CEHCMUYECKUX CHIL.

dusznyeckrue 0OCHOBBI U CYHIHOCTD ITPOIECCOB OKCTPAKIINU. BKCTpaKI_II/IH N3 CMCCH XKHUIKHUX

B€IICCTB

CMecuTenbHO-OTCTOMHBIC OKCTPAKTOPHI. Kononnrie OKCTPAKTOPLL (paCHLIJ'II/ITeJ'IBHHe,

HaCaaO04YHBIC, C CHTYAThIMH TapCJ'IKaMI/I). 3KCTpaKTOpI)I C MCXaHNYCCKUM MEPEMCIINBAHUEM CPCII.

Kpurepun onenku:

Jst ouHOM popMBI 0OYUEHHUS:
Makcumanbsao 40 6a1oB - 3a TOJNHBIN, pa3BEepHYTHII OTBET Ha MIOCTABJICHHBIE BOIIPOCHI;
30 GayToB - 32 HEMOJIHBIN OTBET, BKIFOYAIOIINI OIIMOKH B PACKPBITHN TIOHSITHIA,

24 Ganna — 3a HEMOJIHBIA OTBET C JIONYIEHUEM I'pyObIX OLIMOOK IpHU ONpPEIeIEHUH CYIIHOCTH

PAaCKpBIBa€MBbIX IIOHATHM, TEOPHI, SIBICHUI;
0 6ayI0B — 32 OTCYTCTBHE OTBETOB 11O 0Aa30BBIM BONPOCAM JUCIUILTHHBI.



MuHHCTEpCTBO HAYKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HmxHexkaMCKUl XUMHKO-TEXHOJIOTHYECKUI HHCTUTYT ((prinan)
benepabHOT0 rOCYIAPCTBEHHOTO OI0/KETHOTO 00Pa30BaTEILHOTO YUPESKICHHS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKuil HAalMOHAJIBHBINA UCCIIEI0BATEILCKUI TEXHOJIOTHYECKUN YHUBEPCUTETY
(HXTU ®I'bOY BO «kKHUTVY»)

Texnomornyecknii hakyIpTeT
Kadenpa HedrexuMHdIecKoro CMHTE3a

KommnuiekT 3axanuii 11 J1a00paTOPHBIX padoT
o qucrumuinae b1.B.05 CoBpeMeHHBIE TEXHOIOIMHU M 000PY/IOBAHUE BBIIEIIEHUSI U
KOHIIEHTPUPOBAHNSA OPraHUYECKUX COSIUHEHUN

2 ceMecTp
JladbopaTopHasi padora Nel «PacyeT KOJTOHHBIX ANNIAPATOB»

3aganue: Paccuntarh peKTU(UKAMOHHYIO KOJIOHHY 110 CIIEAYIOLIEMY IJIaHy:
1. [locTpoeHne 3aBUCUMOCTH J1aBJICHUE HACBIILIEHHBIX ApOB OT TEMIIEPATYPHI.
ITocTpoenue n300apbl KOMOMHUPOBAHHON AMArpaMMBbl U Xy-AHarpaMMbl
2.Pacyer ogHOKpaTHOTO HUCTIapeHusi OUHAPHOIN cMecH
3.Pacuer marepuanbHOro OanaHca peKTU(PHUKAIMOHHON KOJIOHHBI
4.Pacuer TermIoBoro 0anaHca peKTH(QHUKAIIMHHON KOJIOHHBI
5.Pacuer pexxrMa oJIHOro OpOLIEHUS
6.Pacuer yncna Tapenok Ha KOMOMHUPOBAHHON U Xy-AHAarpaMMBbl
7.PacueT npoduist KOHIEHTpaMH U Harpy30K 10 BHICOTE KOJIOHHBI
8.Pacuer (hakTHueckoro uucia Tapesnok
9.Pacuer nuameTpa KOJIOHHBI
10.Pacuer BbICOTHI peKTU(UKAIIMOHHONW KOJIOHHBI
11.Pacuer koHAEHCATOPA-XOJI0JUIbHUKA
12. PacueT KUMSTHIHHUKA
13. Pacuer nuamerpa mTy1epoB
14. I'paduueckast cxema KOJIOHHBI

F, Xf,% | Xp, % | Xw, % | BapuaHt
benzon-ronyon 10 30 95 2 1
15 35 97 1 2
18 33 96 2 3
20 34 94 3 4
15 30 95 2 5
20 33 96 2 6
22 36 94 1 7
24 37 95 2 8
25 36 94 1 9
26 35 96 1 10
28 33 97 2 11
30 30 95 3 12




JlaGopaTropHasi padora Ne2 «MexaHu4yecKUil pacyeT TapejJoK KOJOHHBIX alllapaToB»

3ananue: [IpoBectu rumpaBinyecKuil pacyeT ¥ Moao0paTh CTaHIAPTU30BAHHYIO KOJIOHHY
0 YCJIOBUSIM 33]1a4, TPUBEICHHBIX B TAOIUIIE.

Tun Tapenku
™" " ME ME « - R

§ E S oy S‘ o E = g 3 Lé Q S e
SR = % T S 2 —RB| T38| 3a 5
T & O£ 0= a o b | 2E 3= c
1 KonmaukoBas 3,1 2,7 3,5 850 17 5,6 42 20
2 » 6,8 5,8 2,3 920 20 8,0 5,6 16
3 » 9,3 8,1 5,6 850 25 2,3 4,3 18
4 » 258 20,3 1[4,3 780 46 2,0 7,0 10
5 » 39,1 (329 (8,7 690 31 15 51 13
6 » 63,2 |54,8 16,1 980 19 6,1 49 15
7 » 87,0 (73,6 |50 855 24 1,9 3,2 19
8 Knamannas 19,9 16,8 |8,1 760 26 45 3,9 23
9 » 22,6 18,3 4,3 730 40 2,8 3,8 14
10 » 28,4 236 16,2 840 38 6,1 4,6 17
11 » 36,1 (29,9 |85 710 31 4,3 7,3 18
12 » 425 (34,3 16,9 800 29 3,5 6,4 20
13 » 53,8 46,3 |5,8 950 24 1,9 1,6 9
14 Curyaras 5,0 48 43 760 42 2,3 2,9 8
15 » 6,8 6,2 3,7 830 19 3,1 3,4 15
16 » 23,5 18,7 12,9 820 46 2,4 41 20
17 » 289 246 |64 900 35 2,6 50 17
18 » 38,2 (33,3 |55 750 36 3,0 6,1 12
19 » 495 39,6 |5,3 780 28 1,8 5,6 11
20 [IpoBanbHas 383 (31,3 |8,3 760 27 2,3 3,1 10
21 » 40,1 (32,6 |7,8 860 46 4,0 6,1 13
22 » 56,3 (42,1 |49 680 68 3,8 45 8
23 » 59,8 44,4 |51 930 36 3,6 7,1 19
24 » 60,8 (51,1 |7,0 840 32 2,9 3,8 16
25 » 86,3 |76,6 16,3 760 24 3,9 50 13

[Ipumeuanue: Gy — Harpy3ka KOJIOHHBI MO mnapy; Gx — Harpy3ka KOJIOHHBI IO
KUIKOCTH; P — TNIOTHOCTh TAPa; Px — IVIOTHOCTH KUJIKOCTH; G — MMOBEPXHOCTHOE HATSIKCHHE
JKUJKOCTH; Ly — BSI3KOCTb MAPA; x— BA3KOCTH KUJIKOCTH; Ner — YUCIIO CTYNEHEW MU3MEHEHUs
KOHIICHTpAITHH.

JlabopaTopHas padora Ne3 «PacyeT BepTMKAJBLHOI0 KOJOHHOTIO allNapaTa Ha
AeCTBHE BETPOBOM HAIPY3KH»

3ananue: PaccunTtaTh peKTH(QUKAIMOHHYIO KOJIOHHY Ha JIeHCTBUE BETPOBOM Harpys3KH,
paccuuTaHHOHU B JJabopaTtopHO padoTe Nel.

3 cemecTp
JlabopaTopnasi paGora Ne4 «MaTtepuajibHbIi 0aJaHC CyHIHIOK

3amanue: I[IpomsBectn pacuer OGapabGaHHOW CYUIMJIKHA IO YCIOBHSM, NPUBEACHHBIM B
Tadmie



G , Opaknus | Opakuus ,, , t , D
Mol e | 21,5, % | 15-1,0 | Q% | @Y% R %
1 4 10 90 20 0,5 15 300 90 65
2 4,5 15 85 19 0,6 16 310 | 100 66
3 5 20 80 18 0,7 17 320 | 110 67
4 5,5 25 75 17 0,8 18 330 | 120 68
5 6 10 90 16 0,9 19 340 90 69
6 4 15 85 15 1 20 350 | 100 70
7 4,5 20 80 14 0,5 21 360 | 110 71
8 5 25 75 13 0,6 15 370 | 120 72
9 5,5 10 90 12 0,7 16 380 90 73
10 6 15 85 11 0,8 17 390 | 100 74
11 4 20 80 10 0,9 18 400 | 110 75
12 4,5 25 75 20 1 19 410 | 120 76
13 5 10 90 19 0,5 20 420 90 77
14 5,5 15 85 18 0,6 21 430 | 100 78
15 6 20 80 17 0,7 15 440 | 110 79
16 4 25 75 16 0,8 16 450 | 120 80
17 4,5 10 90 15 0,9 17 300 90 65
18 5 15 85 14 1 18 310 | 100 66
19 5,5 20 80 13 0,5 19 320 | 110 67
20 6 25 75 12 0,6 20 330 | 120 68

JlabopaTopnasi padora NeS «TenuioBoii pacyer CymIMJIbLHOM KaMepbD»

3a,Z[aHI/IeI HpOI/IBBeCTI/I pacucT 6apa6aHH0171 CYHIWJIKH 110 YCJIOBHAM, IPUBCIACHHBIX B

TabuIe

G , Opaknus | Opakuus o,, , t , Dy
Mol e 215, % | 1,5-1,0 | Q% | @l R
1 4 10 90 20 0,5 15 300 90 65
2 4,5 15 85 19 0,6 16 310 | 100 66
3 5 20 80 18 0,7 17 320 | 110 67
4 5,5 25 75 17 0,8 18 330 | 120 68
5 6 10 90 16 0,9 19 340 90 69
6 4 15 85 15 1 20 | 350 | 100 70
7 4,5 20 80 14 0,5 21 360 | 110 71
8 5 25 75 13 0,6 15 370 | 120 72
9 5,5 10 90 12 0,7 16 380 90 73
10 6 15 85 11 0,8 17 390 | 100 74
11 4 20 80 10 0,9 18 | 400 | 110 75
12 4,5 25 75 20 1 19 | 410 | 120 76
13 5 10 90 19 0,5 20 | 420 90 77
14 5,5 15 85 18 0,6 21 | 430 | 100 78
15 6 20 80 17 0,7 15 | 440 | 110 79
16 4 25 75 16 0,8 16 | 450 | 120 80
17 4,5 10 90 15 0,9 17 300 90 65
18 5 15 85 14 1 18 310 | 100 66
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19 5,5 20 80 13 0,5 19 | 320 | 110 67
20 6 25 75 12 0,6 20 | 330 | 120 68

JlabopaTopnasi paGoTa Ne6 «Pacuer BbIIapHOIro anmapara»

3ananue: PaccyuTarh OZHOKOPILYCHYIO BBIIAPHYIO YCTAHOBKY IJISi KOHUEHTPHUPOBAHHUSA
BOJIHBIX PaCTBOPOB I10 CJIEAYIOIIUM JaHHbBIM:

1. ITpon3BOIUTENBHOCTh YCTAHOBKH 110 HCXOJJHOMY PAaCcTBOPY — KI/Y;

2. KoHueHTpauus pactBopa: HauanbHasi — % macc.; KoHeuHast — % macc.;

3. laBnenue rperomero napa —P= Mlla;

4. laBnenue B 6apoMeTpuieckoM Konaencarope —P= Mlla;

5. PacTBOp nojaercst B NEpBbI KOPILYyC NOJOTPETHIM 10 TEMIIEPATYPbl KUIICHHUS;

6. Cxema BbIIIapUBaHUS - IPSIMOTOYHAS; LUPKYJIALNS €CTECTBEHHAS

JlaHHBIE B34Th y NPENOIABATEINS.

JlabopaTopHasi padora Ne7 «TexHo10rn4ecKuil pacyeT MpoLecca KPUCTANLIN3ALUI)

3amaua Nel. Jlo xakoi Ttemmeparypbl Hajno oxjaauTh ropsunii 40% BOAHBIA pacTBOP
KAJTUEBOW CEIUTPBI, YTOOBI IOCIIC OXJIAXKICHUS M BBIMAJICHUS KPUCTAUIOB KOHICHTPAIUS
MaTOYHOTO pacTBOpa cTajia BABOE MEHBIIIE UCXOTHOM?

3amaua Ne2. CKOJIBKO KHJIOTPAMMOB KPUCTAJUIOB BBIACIUTCS MPpHU oxjaxaeHuu ot 30 1o
15 °C 4,2 T pactBopa cozpl, coaepsxaiero 2,5 moiib cojibl Ha 1000 r Boasl? Colla KpUCTAILIU3YeTCs
¢ 10 monexynamMu BOJIBI.

3amagya Ne3. Omnpenenuth HEOOXOOUMYIO IUJIOHMAAb MOBEPXHOCTH  OXJIAXKIACHUS
IMPOTUBOTOYHOIO KPUCTAJIIM3aTOpa, B KOTOpoM oxJyaxaaercs ot 85 mo 35 °C 10 000 kr/u
pacTtBopa, coaepxkauiero 7,0 Monb cepHokuciioro aMMonus Ha 1000 r Bogsl. [Ipu oxnaxneHun
ucnapsercs Boja (5% ot maccel HadanbHOro pactBopa). Koadpdunuent ternonepenaun 127
Bt/(M?-K). Oxnaxaaromas Boja HarpeBaeTcs oT 13 10 24 °C. OnpeaennTh Takxke ee pacxXof.

JlabopaTopHasi pabora Ne8 «Pacuer ocaguTebHON HEeHTPUPyru»

3ananue: PaccuMTaTh NPOM3BOAMTENBHOCTb, MOTPEOISEMYIO SHEPrUi0, KOHCTPYKIIHIO
BaJIOB U ONOP OCaAUTEIbHON LeHTpUuPyru. /laHHbIe B34Th y MpenoiaBaTesl.

JlabopaTopnasi pa6oTa Ne9 «OnpenesieHue padoyeid MOIIHOCTH JIOTIACTHOM
MelIaJTKn»

Onpenenuth paboOYyrd MOIIHOCTh MEMIATKH W MOIIHOCTh  AJIEKTPOJIBHTATENS,
MPUBOJISIIETO BO BpAICHHE MEIIAJIKY, MPU MEXAaHUYECKOM IMEPEMEIIMBAHUN CYCIICH3UH.
BHyTpeHHHMI AMaMETP COCy/ia U BBICOTA XKHUJIKOCTH B HEM COCTaBISIFOT Dey= M 1 h;= M. Memanka
IPOTEJUIEPHOTO THUITA UMEET JIBE JIOMACTH JJIHHOM 1Mo | = M Kakast, CKOPOCTh BpalieHus: 00/MHUH.
CycrnieH3us COAepKUT Bec. % TBEPBIX YACTHUIL INIOTHOCTBIO Prp = kr/m®. TIIOTHOCTD M BS3KOCTB
CIUJIONIHOM (ha3bl COCTABIISIOT Po= Kr/™M° 1 Lo = cm3. JlaHHbIE B3STh y IpenoaaBaTes.

Jla6opaTopnasi pa6ora NelO «Pacuer ycuiuii, 1eficTBYIOIIUX HA JIOMACTH
ABYXJIONIACTHOM MeIIaJIKu»

3amanue: paccuuTaTh paboune yCWIHA, JACHCTBYIOUIMX Ha JIONMACTH JBYXJIOMACTHOU
MEIIAJIKU [0 UCXOIHBIM JaHHBIM:

- IuameTtp anmapara ( D );

- [In1oTHOCTH MEepeMerBaeMoii cpesl (p );

11



- luHaMuvecKast BA3KOCTh IepeMeIImBaeMoit cpeanl ([ ).
- YacroTa BpalieHust MEIIAJIKH (1 ).
JlaHHbIE B34ThH y MPENOIaBaTeNs.

JladopaTopHas padora Nell «TexHoiornueckuii 1 KOHCTPYKTHBHBII pacyet
rJ1a/IKOBAJIKOBOM POOMIKH»

3azaHue: oNpeAeauTh Yroj 3aXBaTa, ONTUMAIbHYIO YIJIOBYIO CKOPOCTh 3KCLIEHTPUKOBOTO
BaJjia, POU3BOIUTEIBHOCTh, MOIIIHOCTh JABUTATEINs I1aJKOBAJIKOBOM IPOOHIIKH.

HcxonHpiMu TaHHBIMH I pacdera JIpPOOWIIOK SIBISIOTCS MaKCHMallbHas KPYIHOCTH
KYCKOB B HCXOJIHOM MaTepuane Dmax, TpeOyemasi MakcuMasbHasi KpyIMHOCTh TOTOBOTO MPOAYKTa
Omax, MPOYHOCTH MaTepHUalia ¥ MPOU3BOAUTEILHOCTL Q. JlaHHBIC B3SITh y MPEIoaBaTelis

Kpurtepun ouenku:

CrtyzaeHT nomkeH BhIOMHUTH 11 mabopatopHbIx padoT.

J1st ouHOM popMBI 0OYUEHMUS:

s kaxeiii 1abopatopHoit paboTs Nel-3:

MaxkcumanbsHO 15 0anioB - 3a MOJHBINA, pa3BepHYTHIA OTBET HA TIOCTABJICHHBIE BOIIPOCH |
MunumainbHo 8 6aIoB - 32 HEMOJIHBINA OTBET C IOMYIIEHUEM IPYOBIX OUIMOOK MPH ONpPEICICHUN
CYUIHOCTH PaCKpPbIBAEMbIX MOHATUNA, TCOPUH, SIBICHUM.

Jns kaxxaelii 1aboparopHoit paboter Ned-11:

MaxkcumanbHO 6 6ayuIoB - 3a IOJHBIHN, Pa3BEPHYTHIM OTBET HA MMOCTABJICHHBIE BOTIPOCHI;
MunumainbsHo 3 6aria - 3a HETIOJIHBIN OTBET C JOMYIIEHUEM I'pyObIX OUIMOOK MpU OMpeaeIeHUN
CYUIHOCTH PaCKpbIBAEMbIX MOHATUNA, TCOPUH, SIBICHUM.

2 cemecmp: npu uzyueHuu OUCYUNIUHBL NPEOYCMAMPUBAENICSL BbINOIHEHUE MPexX 1a00PaAmopPHbIX
pabom, 3a 5mu Mmpu KOHMPOIbHbLE MOYKU CIYOEHM MOXNCem NOJYHYUMb MAKCUMAIbHOE KOJI-80
b6annos — 45 6 (no 15 6 3a kaxcooe nabopamopHoe 3anamue). 3a nocewjerue 1aO0PAMOPHLIX U
JIEKYUOHHBIX 3AHAMUL MAKCUMATbHOE KON-60 Oannoe — 15 6. B pezynbmame mMaxkcumanibHulil
meKywutl peiumune cocmasum — 60 0. 3a 3auem cmyoenm Modxicem noIYUUmMs MAKCUMATbHOE KO-
60 6annos — 40.

3 cemecmp: npu uzyueHuu OUCYUNIUHBL  NPEOYCMAMPUBAEMCA  BbINOJIHEHUE  B0CbMU
1abOpamopHeix pabom, 3a MU 80CeMb KOHMPOIbHBIX MOYEK CMYOEHM MOXCem HOLYYUNb
MakcumanbHoe Koa-60 6annos — 48 ((no 6 6 3a xasxcooe nabopamoproe 3auamue). 3a nocewerue
1AO0pPAMOPHLIX U JIeKYUOHHBIX 3AHAMUL MAKCUMANbHOE KON-60 Oannoe — 126. B pezyrvmame
MAKCUManbHulll mexkywuil peiumune cocmasum — 60 6. 3a sx3amen cmyoeHm Modcem noay4ums
MakcumanvHoe Kon-60 bannos — 40.
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