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Hepeueub Komnemenuuﬁ u uudukamopoe 00CmudIceHus Komnemenum? C
YKazanuem smanoe d)opmuposauuﬂ 6 npouyecce oceoenun 0ucuunﬂuubt

Komnerennus:

[K-5 CnocobeH NpOBOAUTH TEXHOJOTMYECKHE M TEXHUYECKHE pacyeThl 1O MPOSKTaM, TEXHUKO-
SKOHOMUYECKHH 1 (yHKIIMOHAIbHO-CTOMMOCTHBIN aHan3 3(PpPEeKTHUBHOCTH MPOEKTA:

I/IH)IHKaTOPBI JOCTHIKCHUSA KOMIICTCHIIUM

IIK-5.1 3HaeT TeXHOMOTHIO, HAYYHO-TEXHUIECKHE TOCTIKEHIS ¥ TIEPEIOBOH OTIBIT, PU3NIECKHe, PH3UKO-
XUMHYECKHC U XUMHUYECKUE OCHOBBI TEXHOJIOTUYECKUX MPOIECCOB; (POPMBI U METOBI MPOU3BOJICTBEHHO-
XO3SMCTBEHHOM U (P MHAHCOBO-3KOHOMHUYCCKOM JEATSILHOCTHU MPOU3BOJICTBA M OPTaHHU3AIIHH ;

IIK-5.2 VYwmeer pa3pabarbIBaTh MPOEKTHI MEPCIEKTUBHBIX T'OJIOBBIX, TEKYIINX IUIAHOB MO BCEM BHAAM
JISSATEIILHOCTH; TOBBIIIATH 3PPEKTUBHOCTH PabOTHI MMPOU3BOACTBA HA OCHOBE BHEAPCHUSI HOBOM TEXHUKHU
¥ TEXHOJIOTUH TPOW3BOJICTBA; MPOBOIUTH TEXHUKO-dPKOHOMHUYECKHA aHAIH3 pabOTHl TEXHOIOTHYECKUX
00BEKTOB MPON3BOCTBRA,;

[1K-5.3 Bmageer HaBbikamMu oOecriedeHUs 3(G(GEKTHBHOCTH MPOEKTHBIX PELICHWH, COBPEMEHHOH U
KAQ4eCTBEHHOH ITOJrOTOBKH IIPOM3BOJACTBA M MOJCPHHU3ALMH OOOPYIOBAHUS, IOCTIKCHUS BBICOKOTO
KagecTBa MPOAYKUUM B TMpolecce ee pa3pabOTKM W TNPOU3BOJACTBA; HABBIKAMU HPOBOAHTH
TEXHOJIOTHUECKHE W TEXHHYECKHE PACUeThl M0 MPOEKTaM, TEXHUKO-OKOHOMUYECKUH U (PYHKIIMOHATIBHO-

CTOMMOCTHBIHN aHamm3 3()()EKTUBHOCTH MTPOEKTa

Kon Hanmenosanue
No KonTposmpyemsie pa3ieinsl KOHTPOIHPYEMOi OLICHOYHOTO CPECTBA
/1 (TeMBI) TUCIUILINHBI
KOMICTCHIMH OYHas1/04YHO-3a04HAas
2 cemectp/ 3 cemecTp
Tema 1. KosoHHBIC MacCOOOMEHHBIE JIabopatopnas pabora Nel-3,
1 armapatsl. TapenbyaThie KOJOHHBI TIK-5.1, TIK-5.2, TIK-5.3 3a4eT
2 Tema 2. KosioHHBIE MAaCCOOOMEHHBIE [K-5.1. [IK-5.2. [TK-5.3 JlaGopartopnast pabota Nel-
anmapathl. HacagouHble KOJOHHBI o - ' 3,3a4eT
Tema 3. KononHbie MaccOOOMEHHBIE TTaGopatopHas paGora Nel-
3 amnrmnaparbl. Pacuer KOJOHHBIX I1K-5.1, T1IK-5.2, T1K-5.3 p 1; P -
MacCOOOMEHHBIX alapaToB »3adeT
4 Tema 4. DKCTpaKIIMOHHBIE aNNapaThl TIK-5.1, TIK-5.2, TIK-5.3 sa4er
CyIIHOCT IKCTPAKIINH
Tema 5. DKCTpaKIIMOHHBIE
5 | ammapatel. DxcTpakimoHHbIE [IK-5.1, [1K-5.2, TIK-5.3 3auyeT
arnmaparsl
3 cemecTp/ 4 cemecTp
6 Tewma 6. Cymuiaku. CynHOCTb K-5.1. TIK-5.2. TTK-5.3 JlabopaTopHas pabota Ne4-5,
rpoiiecca OCyIIKU o - ' JK3aMEH
7 Tema 7. Cymunku. Cymmiku K-5.1. TIK-5.2. TTK-5.3 JlabopaTtopHas pabota Ne4-5,
o - ' 9K3aMeH
Tema 8. BeimapuBanue u )
8 | kpucrammzanus. IIK-5.1, I1IK-5.2, T1IK-5.3 Jaboparopnas pabora Net-7,
BrinapuBanue IK3aMeH
Tema 9. BeimapuBanue u )
9 KpUCTAJUIU3ALUSL. I1K-5.1, T1IK-5.2, T1K-5.3 JlaboparopHas pabora Ne6-7,

Kpucrannuszatopsl

OK3aMCH




Tema 10. Paznenenue HEOHOPOIHBIX

JlaGopatopHnast pabora Ne§,

10 | cucrem. Ocaxnenue, pUILTPOBaHUE, I1K-5.1, T1IK-5.2, T1IK-5.3
JK3aMeH

HEeHTpU(YTUpOBaHHE
Tema 11. Pa3nenenue

11 | HEOMHOPOIHEIX CHCTEM. K-5.1. TIK-5.2. TIK-5.3 Jlaboparopuas pabota Ne§,
OGopymoBanue paseaeHus o " 9K3aMEH
HEOTHOPOIHBIX CHCTEM

12 Tema 12. TlepeMeIrBaHue B JKUIKAX [1K-5.1, TIK-5.2, TIK-5.3 JlaGopatopnas pabora Ne9-10,
cpenax JK3aMeH

13 Tema 13. MexaHn4YecKHe MPOLECCHI [1K-5.1, TIK-5.2, TIK-5.3 JIabopatopHas padora Nell,

9K3aMCH

Ilepeuens oyenounvix cpedcme no oucyuniune (Mooyno)

OueHuBarOIIME MEPOTIPUATHS Kou-Bo - bapt

min | max

2 cemectp/3cemecTp

MeponpusTusi TEKyIero KOHTPOJIs

JlaboparopHbie pabOTHI 3 30 50

ITocemienue nekIui, J1a00OpaTOPHBIX 3aHATHI 10 6 10

3auer 1 24 40

UTOI'O 60 100

3 cemectp/4cemectp

MeponpusTHs TeKYIIEr0 KOHTPOJIS

JlaGopaTopHbie pabOThI 8 32 48

[Tocenienne ek 1 J1a0OPATOPHBIX 3AHITHI 14 4 12

DK3aMeH 1 24 40

NTOI'O 60 100

2 cemecTp/3 cemecTp
[IIxana nmepeBojia UTOrOBOro peUTHHTOBOTO Oayia R !

HuTepBan 6amioB peidTuHTa

Ornenka

0<R, <60

«HEC 3a4TCHO»

60 <R, <100

«3a4YTCHO»

3 cemecTp/4 cemecTp
[Ikana mepeBoaa UTOrOBOTO PEHTHHTOBOTO Oaia Ry, B 4-0anmpHyI0 cucteMy
OLICHKHU 3HAHUM.

WuTepBan 6amioB pedTuHTa

OneHka

0<R, <60 «HEYIOBJIETBOPUTEIBHO (2)
60<R, <73 «YIOBJIETBOPUTETBLHO» (3)
13<R, <87 «xopouioy (4)

87 <R,, <100

«OTIMYHOY (5)




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((huinan)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY
(HXTU ©I'BOY BO «KHUTY»)

Texnomornyeckwii (hakympTeT
Kadenpa HedrexuMHIecKoro CMHTE3a

Cemectp 3/4

JK3aMeHAINHOHHbIE BONIPOCHI
1o gucuuiuinie «CoBpeMEHHbIE TEXHOJIOTMH U 000py/10BaHUE BBIJIEIECHUS U KOHLEHTPUPOBAHUS
OpPraHUYECKUX COeIMHEHUN»

. OcHOBHBIE TapaMeTpPbl KOHTAKTHBIX YCTPOMCTB.
. CymHocTs npoluecca CyIKky U ero BUbl.
. Kimaccugukanms KOHTaKTHBIX YCTPOICTB
. @U3MUEeCKUe OCHOBBI U CYIIHOCTh IPOLIECCOB IKCTPAKIIUU.
. Tapenpuareie MacCOOOMEHHBIE anmapaThl
. Ilepuoauyeckoe 1 HeTIpepbIBHOE BhINIapuBaHKE. MHOTOCTYIIEHYaTOE BhIIIapUBaHHUE.
. Hacagounsle konoHHBI. TUIBI HACAIOK.
. Cxembl BbIIapHbIX cTaHIMHA. OCHOBHBIE KOHCTPYKIIMU BBINApHbIX alllapaTos.
PacnipenenutenbHble  yCTpOHCTBA B HacaJouyHbBIX KojoHHax. Cemnaparopbl ais
ra30KUIKOCTHBIX IOTOKOB.

10. Kpucrammmzatopel.  [IpuHmun — geiicTBUS W OCHOBHBIE  KOHCTPYKIHH
KPHUCTaNIU3aTOPOB.

11. I'maponvHaMuKa HacaJOYHBIX KOJIOHH.

12. Ocaxnenue (orcrauBanue). KOHCTpYKIIMU OTCTOMHMKOB M HMX TEXHOJOTHYECKUN U
KOHCTPYKTUBHBIN pacyer.

13. CMecuTenbHO-OTCTONHBIE SKCTPAKTOPBI.

14. ®unstpoBanue. [lepuoauueckue U HenpepbiBHbIE (UIbTPEl. bapabaHHble Bakyym-
(GUIBTPBI.

15. KonoHHbIE 3KCTPaKTOPHI (paclbUIMTEIbHBIE, HACAIOUHbIE, C CUTYATBIMU TapEJIKaMH).

16. I'mapormkiionbl. OCHOBHBIE KOHCTPYKLIMHU THAPOLIUKIOHOB.

17. Knaccuduxarnus crioco0oB apobnenus. Knaccudukaius usmMenbunTenei.

18. [THeBMaTH4eCKOE, THIPABINYECKOE U MEXAaHHUUECKOE NIepeMEIIBaHUE.

19. PyxaBubie ¢uibTpsl. llpuHIWMI [OeHCTBHS W KOHCTPYKUUHU. DINEKTPO(UIBTPHI.
[TpuHIMI 31€KTPOYUIBTPOBAHUS Fa30B.

20. Uentpudyruposanne. akrop pazaenenus. Knaccupukanus neHTpudyr.

21. TeXHOMOTUYECKUH pacueT Mpolecca KPUCTaITU3aIIH.

22. OCHOBHBIE KOHCTPYKIIMU BBITIAPHBIX allaparoB. JJIEMEHTHl KOHCTPYKIIUHU BBITIAPOK:
II0JIBOJ] 11apa, OTBOJ KOHAEHCATA, CENapaTopBhl.

23. Bbapabannbie BakyyM-pmibTpel. [lukiorpamMma paboTel 0apaOaHHOTO BaKyyM-
¢bmibTpa.

24. DKCTPaKTOPHI C MEXaHUIECKUM TIEPEMEITHBAHIEM CPE/I.

25. OpHO- W MHOTOKaMEpHblE CYIIMJIKM KHUIIIETO CJos, adpoOHTaHHBIE U
pacTbUIMTEIbHBIE CYIIUIKH.

26. PacyeT KOJIOHHBIX anIapaToB HAa MPOYHOCTh U YCTOWYUBOCTb.

27. TexHOMOTUYECKHH pacdeT IeHTPUDYTH.

28. Ilpuniun 3¢ dexTuBHON paboThl THAPOIMKIOHAa. OCHOBHBIE pa3Mephl THAPOLUKIOHA
U MaTepuabl JJIsl €r0 U3rOTOBJICHHUS.

29. IIputeounctHOE 000pymoBaHKe. OTCTOMHBIE ra30XO0/Ibl.

30. [IpuBoxBI MeIIATOK.

©ooo~NOoOUTh,~,wWNE



31. Pa3nencHue ChIMyYnX MaTEPHAIOB IPOCCHBAHUEM U TPOXOUYCHHEM YepPE3 CUTA U PEIICTKH.

32. YueT Teruia pacTBOPEHHUS ¥ KPUCTAIUIM3AIMK B TSIUIOBOM OaJlaHCE armapara.

33. Pacuer BepTUKAJIBbHBIX allapaToB Ha JEHCTBUE CEUCMUYECKUX CUJL.

34. DKCTpakIus U3 CMECH JKUIKUX BEIECTB.

35. BakyyM-cymmibHbIN 1IKad, rpeOKoBas Cymuika, OQHO- U JBYXBAJIbIIOBAs CYIITUIIKA

36. OCHOBBI KOHCTPYKTHBHOT'O pacyueTa BBIIIAPHBIX aIllapaToB.

37. KonoHHbBIE 3KCTPAKTOPHI (pacCHbUIUTENbHbIEC, HACAI0UHbIE, C CUTYATHIMH TapEIIKaMH).

38. Paznenenue ChImydyux MaTepHalioB MPOCEHMBAHUMEM W TPOXOYCHHEM Yepe3 CUTa U
PEILIETKH.

39. Hacanounbie KOJTOHHBI. THUIIBI HACA/IOK.

40. Knaccudukanusi KOHTAaKTHBIX YCTPONCTB

Kpurepun oneHku:

Onenka «oTinuaHO» WM 36-40 0auioB - OTBETHI Ha BOIPOCHI CBHJETEILCTBYIOT 00
YBEPEHHBIX 3HAHUSAX U YMEHUU CTY/ICHTA.

Onenka «xoporioy» 32-35 6aioB - OTBETHI Ha BOIIPOCHI CBUETENLCTBYIOT O IOCTATOYHBIX
3HAHUSAX U YMEHHUH CTYACHTA.

OneHka «yaoBIeTBOPUTENBHO» 25-31 0auioB - OTBETHI HA BOMPOCHI CBUIECTEILCTBYIOT O
HEJIOCTATOYHBIX 3HAHUSIX U OTPAHUYEHHOM YMEHHH CTYJCHTA.

OneHka «HeynoBIeTBOPUTENbHO» 0-24 GasioB - OTBETHI Ha BOIIPOCKHI CBUIETENILCTBYIOT O
c1a0bIX 3HAHUAX U HEYMEHHE CTYJCHTA.



MuHHCTEpCTBO HAyKH U BhICIIEro oOpazoBanus Poccuiickoit denepanun
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((huinan)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY
(HXTU ©I'BOY BO «KHUTY»)

Texnomornyeckwii (hakyIbTeT
Kadenpa HedrexuMHIecKoro CMHTE3a

KoMmiuiekT BonpocoB /s 3a4eTa
o mucauminge 51.B.05 CoBpeMeHHbBIE TEXHOJIOTHA ¥ 000PYIOBAHKE BELIEIEHUS U
KOHIIEHTPUPOBAHNSA OPraHUYECKUX COEANHEHNN

2 cemecTp/3 cemecTp

OcHoBHbIE NTapaMeTpbl KOHTAKTHBIX YCTpoicTB. Kitaccudukanys KOHTaKTHBIX YCTPOUCTB.
TapenpyaTble MacCOOOMEHHBIE amapaThbl: CUTYATHIC, KOJIIAYKOBbIE (KalcyJabHblE, TYHHEIbHBIE,
S-o0pa3HbIe), KianaHHbIe, penIeTyaThie, Yenryiyarble, MPoBajJbHOrO TUIIA, PEIUPKYIISIHOHHBIE,
C BpALAIOUIMMUCS TapeJIKaMH, NHKEKIMOHHOIO AEUCTBHUS, C BUXPEBBIM IIOTOKOM.

Hacanounsle konoHHbl. Tunsl Hacanok. PacnipenenurenbHble yCTpOWCTBA B HACAJOUYHBIX
KosoHHax. CenapaTopsl AJIs Fa305)KUIKOCTHBIX ITOTOKOB. [ MApOAMHAMKKA HACAJOYHBIX KOJIOHH.

Mexannyeckuid pacder TapesoK. Pacuer KOJIOHHBIX ammapaTroB Ha IPOYHOCTH U
YCTOMYMBOCTB. PacueT BepTUKaJIbHBIX allllapaToB Ha JEHCTBUE CEUCMUYECKUX CHIL.

®u3nyecKrue OCHOBBI U CYHITHOCTb IPOLECCOB IKCTPAKIIUH. DKCTPAKLIUS U3 CMECH KHJIKHX
BELICCTB

CMecuTenbHO-0TCTOMHBIE AKCTpPakTOpbl. KoJOHHBIE SKCTpPakTOphl (pacHbLIUTENbHBIE,
HACaJJOYHbIE, C CUTYATBIMM TapeiIKaMu). DKCTPAKTOPbl C MEXaHUYECKUM IIepeMEIINBaHUEM CPEl.

Kpurepun onenku:

Jist ouHOM popMBI 00yUEHUS:

MaxkcumanbsHo 40 0anioB - 3a MOJIHBINA, pa3BEPHYTHIN OTBET Ha TIOCTABJICHHBIE BOIIPOCHI;

30 OaioB - 3a HEMOJHBIN OTBET, BKIIOYAIOIIUI OMIMOKU B PACKPHITHN NOHATHIH;

24 Ganna — 3a HETOJIHBIA OTBET C JIOMYIIEHUEM T'PpYyObIX OIMMOOK MpPH ONPEISIIEHUH CYITHOCTH
PaCKpBIBAEMBIX IIOHATHI, TEOPUM, IBICHU;

0 GanyoB — 3a OTCYTCTBHE OTBETOB 110 0a30BBIM BONPOCAM JUCIIUIINHBI.



MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepannu
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((huinan)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY
(HXTU ©I'BOY BO «KHUTY»)

Texnomornyeckwii (hakyIbTeT
Kadenpa HedrexuMHIecKoro CMHTE3a

KoMmuiekT 3a1anuii 1151 1a00paTOpHBIX padoT
o mucauminge 51.B.05 CoBpeMeHHbBIE TEXHOJIOTHA ¥ 000PYIOBAHKE BELIEIEHUS U
KOHIICHTPUPOBAHHUS OPraHMYECKUX COSTMHEHUMN
2 cemecTp/3 cemecTp
Jladoparopnasi padora Nel «Pacyer KOJIOHHBIX aNNaPaTOB)

3amanue: PaccunTarh peKTH(PUKAIMOHHYIO KOJIOHHY 10 CIEAYIONIEMY IIaHYy:
1. ITocTpoeHue 3aBUCUMOCTH JaBJICHUE HACHIIIEHHBIX [TAPOB OT TEMIEPATYPBHI.
[Toctpoenue n3o6apbl KOMOMHUPOBAHHOM JTUarpaMmbl U Xy-AHarpaMMbl
2.Pacyer 0JHOKpaTHOTO UcIIapeHUs! OMHAPHON cMecH
3.Pacuer marepuanpHOTO Oanmanca peKTH(PUKAIIMOHHON KOJIOHHBI
4.Pacuyer TenaoBoro 0ajaHca peKTU(PHUKAIIMHHONW KOJIOHHbI
5.Pacuer pexxuma noJIHOrO OpOUICHUS
6.Pacuet uncina Tapenok Ha KOMOMHUPOBAHHOM U Xy-IUarpaMMel
7.Pacuet npoduisi KOHIIEHTPAIHA U HArPY30K IO BHICOTE KOJIOHHBI
8.Pacuer (pakTHyecKOro uncia Tapesnox
9.Pacuer nuameTpa KOJIOHHBI
10.PacyeT BBICOTHI peKTU(HUKAITMOHHOW KOJIOHHBI
11.Pacuer koHAEHCATOPA-XOJIOAUIbHUKA
12. PacueTr KUMSATHUIbHUKA
13. Pacuer niuaMerpa TYLEPOB
14. I'paduueckasi cxema KOJIOHHBI

F, Xf,% | Xp, % | Xw, % | Bapuant
ben3zon-tonyon 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




JlabopaTopnasi pabora Ne2 «MexaHu4YecKHii pacyeT TapeJOK KOJOHHBIX allllapaToB»

3ananue: [IpoBectu ruppaBiuyecKuil pacyeT U noJo0paTh CTaHIAPTU30BAHHYIO KOJIOHHY
10 YCJIOBUSAM 3a/1a4, IPUBEJCHHBIX B TaOIHULIE.

Tun Tapenku
™" " mE ME « - -

§ E S = S 2 E = g 2 ué © S @
S 3 = X = < - ¥ = S ‘_; < =
T 3 OE|loOE < 3 bR | 22| 25 I~
1 KosnmaukoBas 3,1 2,7 3,5 850 17 5,6 4.2 20
2 » 6,8 58 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 |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 |6,1 980 19 6,1 4,9 15
7 » 87,0 |736 |50 855 24 1,9 3,2 19
8 Knanannas 199 16,8 8,1 760 26 45 3,9 23
9 » 226 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 (299 |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 Curuaras 50 48 4,3 760 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 2,9 820 46 2,4 41 20
17 » 289 246 |64 900 35 2,6 5,0 17
18 » 38,2 (33,3 |55 750 36 3,0 6,1 12
19 » 495 1396 |5,3 780 28 1,8 5,6 11
20 [TpoBanbHas 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 » 50,8 (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 |6,3 760 24 3,9 5,0 13

[Tpumeuanue: G, — Harpy3ka KOJIOHHBI 110 mapy; Gx — Harpy3ka KOJOHHBI I10
HKUAKOCTHU; Pr — MIOTHOCTh Mapa; Px — MIOTHOCTH KHUJIKOCTH; G — MIOBEPXHOCTHOE HATSKEHHE
KUJKOCTH; Uy — BA3KOCTD TAPA; Lx— BSI3KOCTh JKUIKOCTH, Ner — YUCIIO CTYIICHEH W3MECHCHUS
KOHIIEHTPAIUH.

JlaGopatopnas padora Ne3 «Pacuer BepTHKaJILHOI0 KOJIOHHOI'O ANNAPaTa HA
JAeHCTBHE BETPOBOM HATPY3KH»

3amanue: PaccunTarth peKTH(UKAIMOHHYIO KOJIOHHY Ha JIEHCTBHE BETPOBOM HArpysKw,
paccunuTaHHOU B JaboparopHoil padore Nel.



JlabopaTopnasi paGora Ne4 «MaTtepuaibHbIH 0aJaHC CYyLIHIOK

3 cemecTp/4 cemecTp

3ananue: IIpousBectu pacuer OapabGaHHON CYMIWIKH MO YCIOBHUSIM, MPUBEICHHBIM B

Tadyuue
G ' Opakuus | Ppakuus 0, , t ,
ol e | 215w | 15,0 | Q% Bt ] Pou%
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 pabora NeS «TenJioBoii pacyer cymIMJIbHOH KamMepbD»

3ananue: [IpousBectn pacuer OapaOaHHONW CYHIMJIKM IO YCIIOBUSIM, IPHUBEIECHHBIX B

Tabnuue
G , Opaknus | Opaknus o, t , t ,
ol e |21 % | 15,0 | D% Bt 0 ] 0%
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
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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

JlabopaTopHasi paGora Ne6 «Pacuer BHIIAPHOIO anmapara»

3ananue: PaccunTaTh OAHOKOPITYCHYIO BBIIIAPHYIO YCTAHOBKY JJII KOHUEHTPUPOBAHMS
BOJIHBIX PAaCTBOPOB M0 CJIECIYIOUIUM JaHHBIM:

1. [Ipon3BOIUTENBHOCTh YCTAHOBKH 110 UCXOAHOMY PacTBOPY — KI/4;

2. KonnenTpanus pactBopa: HadasibHas — % macc.; KoHeuHas — % macc.;

3. JlaBnenue rperoiero napa —P= Mlla;

4. laBnenue B bapoMeTpudeckoM KoHaeHcarope — P= Mlla;

5. PactBOp nonaercs B epBblid KOPIYC MOJOTPETHIM 10 TEMIEPATYPhI KUIICHUS;

6. Cxema BBITApUBAHUS - MPSIMOTOYHAS; IUPKYJIAIIS €CTECTBEHHAS

JlaHHBbIE B34Th Y IIPENOJaBATEIIS.

JlaboparopHasi padora Ne7 «TexHo10rn4ecKuii pacyer nNpounecca KPpUCTALIN3alnum)

3amaua Nel. Jlo xakoi Temmeparypbl Hajio oxJaauTh ropsunid 40% BOIHBIA pacTBOP
KaJMEBOH CENUTPBI, YTOOBI TOCIE OXJAKICHUS W BBHIMAJCHHUS KPUCTAJUIOB KOHIICHTPALUS
MaTOYHOTO pacTBOpa CTajia BABOE MEHBIIIE UCXOTHOM?

3amaua Ne2. CKOJIBKO KHJIOTPAMMOB KPUCTAJLIOB BBIACIUTCA MPpHU oxjaxaeHuu ot 30 1o
15 °C 4,2 T pactBOpa copl, conepsxkauiero 2,5 moib coasl Ha 1000 r Boas1? Cona KpucTauIn3yeTcs
¢ 10 MonexynamMu BOJIBI.

3amaua Ne3. OmpenenuTs HE0OXOAMMYIO IUIOIIAJb MOBEPXHOCTH  OXJIAKIACHHUS
IPOTUBOTOYHOIO KPUCTAJIIM3aTOpa, B KOTOpoM oxiyaxaaercs ot 85 go 35 °C 10 000 kr/u
pacTtBopa, coaepxkauiero 7,0 Monb cepHokuciioro aMMmonus Ha 1000 r Bogsl. [Ipu oxnaxaenun
ucnapsiercss Bona (5% ot maccel HadasbHOTO pactBopa). Koaddumuent temnonepenaun 127
Bt/(M?-K). Oxnaxaaromas Boja HarpeBaeTcs oT 13 10 24 °C. OnpeieuTh TaKXke ee pacxXof.

JlabopaTopHasi padora Ne8 «Pacuer ocaguTebHON HEHTPHPYrm»

3ananue: PaccunTaTh NPOM3BOAMTENBHOCTh, MOTPEOISIEMYI0 SHEPrHi0, KOHCTPYKIUIO
BaJIOB U ONOpP OCaAUTEIbHON LeHTpUPyry. [laHHbIE B3ATh y MPENOo1aBaTeNsl.

JlabopaTopnasi padora Ne9 «OnpenesieHue padoyeid MOIIHOCTH JIOACTHOM
MeIIAJTKN»

Onpenenuth paboO4Yyld MOIIHOCTh MEMIATKH W MOIIHOCTh  AJIEKTPOJIBUTATENIS,
MPUBOJISIIETO BO BpAIICHUE MEIIAIKY, MPU MEXAaHWYECKOM IEPEMENIMBAHUN CYCIEH3UHU.
BHyTpeHHHMI AHaMETP COCYy/Ia U BBICOTA XKHUJIKOCTH B HEM COCTaBISIFOT Dey= M 1 h;,= M. Memanka
IPOTEJUIEPHOTO THUITA UMEET JIBE JIOMACTH JJIHHOM Mo | = M Kak/ast, CKOPOCTh BpalieHUs: 00/MUH.
CycrieH3ust coiep UT Bec. % TBEPbIX YACTHUIL INIOTHOCTBIO Prp = kr/m®. TIOTHOCTD M BS3KOCTB
CIUIONIHOM (ha3bl COCTABIISIOT Po= Kr/M° 1 Lo = cm3. JlaHHBIE B3STh Y IpenoaaBaTes.
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Jla6opaTopnasi pa6ora Nel0 «Pacuer ycuiauii, 1eficTBYIOIIUX HA JIOMACTH
ABYXJIONACTHOM MeIIAJTKN»

3amaHue: paccuuTaTh paboune YCWiIHs, JEHCTBYIOUIMX Ha JIONACTH JBYXJIONACTHOM
MEIIAJIKU 110 UCXOIHBIM JaHHBIM:

- lnametp anmapara ( D );

- [TnotHOCTH IEepemMenIBaeMoii cperpbl (P );

- Jlunamuyeckasi BA3KOCTh [EPEMEIIBAaEMOi cpeibl (1L ).

- YacroTa BpalieHHst MEIIAJIKH (1 ).

JlaHHBIE B34Th y IPENIOJABATEI.

Jladoparopnasi padora Nell «TexHoJioruyecKkuii 1 KOHCTPYKTHUBHBIH pacyer
IJ1a/IKOBAJIKOBOM JIPOOMIKI

3asaHue: oNpeAeauTh Yroi 3aXBaTa, ONTUMAIbHYIO YIJIOBYIO CKOPOCTh SKCLEHTPUKOBOIO
BaJa, MPOU3BOJUTEIBLHOCTb, MOLTHOCTh JIBUTATEJIS IJ1aIKOBATIKOBOM JIPOOUIIKY.

WcxonuplMu TaHHBIMM JJI pacdera JApoOMJIOK SIBISIOTCS MaKCUMallbHAs KPYIMHOCTb
KYCKOB B MCXOJJHOM MaTepuasie Dmax, TpeOyeMas MakcuMalibHasi KpyIHOCTb TOTOBOT'O MPOJYKTa
dmax, IPOYHOCTH MaTepUala U MPOU3BOAUTEIBHOCT Q. JlaHHBIC B3STh Y MPEoJaBaTels

Kputepun ouenku:

CryneHT J0KeH BHINOMHUTH 11 mabopatopHbix paboT.

J1st ouHOM OopMBI 0OYUEHHUS:

s kaxeiii 1abopatopHoit padoTel Nel-3:

MaxkcumanbsHO 15 0anioB - 3a MOJHBIHA, pa3BepHYTHIA OTBET HA TIOCTABJICHHBIE BOIIPOCH |
MunumanbHo 8 6aljIoB - 32 HEMOJIHBIA OTBET C AOMYIIEHUEM IPYOBIX OLIMOOK MPH OMpPeIeICHUN
CYIIIHOCTH PacCKpbIBAEMbIX MOHATUN, TCOPUH, SIBICHUM.

s kaxxaelii 1abopatopHoit paboter Ned-11:

MaxkcumanbsHO 6 6ayuIoB - 3a IOJHBIHN, Pa3BEPHYTHIA OTBET HA MMOCTABJICHHBIE BOTIPOCHI;
MunumanbsHo 3 6aria - 3a HETIOJIHBIN OTBET C JAOMYIIEHUEM TPYObIX OIIMOOK MPU ONpeaeTIeHUN
CYIIIHOCTH PacCKpbIBAEMBbIX OHATUN, TEOPUH, SIBICHUM.

2 I3 cemecmp: npu uzyueHuu OUCYUNIUHBL NPEOYCMAMPUBACMCS  BbINOJIHEHUE Mpex
1abopamopHulx pabom, 3a MU MpU KOHMPOIbHbIE MOYKU CMYOEHM MOdiCem NOJAYUUMb
MakcumanbHoe Koa-60 6annos — 45 6 ((no 15 6 3a kasxcooe nabopamopHoe 3ansamue). 3a
noceujerue 1a60pamMopHuIX U JNeKYUOHHBIX 3AHAMUL MAKCUMATbHOe KOa-80 baniose — 15 6. B
pe3yibmame MaKCUMAIbHbIU MeKywull peiumune cocmasum — 60 6. 3a 3auem cmyoenm modxcem
ROZYYUMb MaKCuMaivbHoe Koi-60 oannos — 40.

34 cemecmp: npu usyuenuu OUCYUNIUHBL NPEOYCMAMPUBACMC  BbINOIHEHUE BOCLMU
1abopamopHulx pabom, 3a MU 80CeMb KOHMPOIbHBIX MOYEK CMYOEHM MOXcem NOoIYYUms
MakcumanbHoe Kon-60 6annos — 48 (no 6 6 3a xaxcooe nabopamopnoe 3anamue). 3a noceujerue
1AO0pPAMOPHLIX U JIeKYUOHHBIX 3AHAMUL MAKCUMANbHOE KOl-60 Oannoe — 126. B pezyrvmame
MAKCUMAanbHuIl mexkywuil peiumune cocmasum — 60 6. 3a sK3amen cmyoeHm Modxcem noay4ums
MakcumanvHoe kon-60 bannos —40.
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