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Hepeuenb Komnemeuuuﬁ u undukamopoe 00CMUIICCHUA Komnemeuuuﬁ C YyKa3anuem smanoe qbopmupoeauuﬂ 6 npoyecce 0C60eHuA ouc-
uuniuHsvl

Komnerenius:

[TIK-6 - crmocoGHOCTHIO pa3pabaThIiBaTh pabOUyI0 MPOEKTHYIO U TEXHUYECKYIO JTOKYMEHTAIHIO, O(QOPMIISTh 3aKOHYCHHbBIE
MIPOEKTHO-KOHCTPYKTOPCKUE PabOThI C MPOBEPKON COOTBETCTBUS pa3paldaThIBAEMbIX MPOEKTOB U TEXHUYECKOW JOKYMEHTAIUU
CTaHJapTaM, TEXHUYECKUM YCJIOBUSM U IPYTUM HOPMATHUBHBIM JOKYMECHTaM;

[1K-7 - ymeHreM POBOAMTH MPEABAPUTEIHHOE TEXHUKO-3KOHOMHYECKOE 000CHOBAHUE MPOECKTHBIX PEIICHHH;

[1K-8 - ymeHneM npoBOINTH MATEHTHBIE UCCIIEOBAHUS C IIENBI0 00ECTIeUeHHs MAaTEHTHON YMCTOTHI HOBBIX MPOEKTHBIX pe-
[ICHUH 1 UX MATEHTOCIIOCOOHOCTH C OMPEICICHUEM;

[1K-9 - ymMeHueM npuMeHsTh METObI KOHTPOJI KauecTBa U3/1eJuil U 00BEKTOB B cpepe NpodecCHOHATBHOMN AEATEIbHOCTH,
MIPOBOIMTDH aHAIHU3 MPUIHH HAPYIICHHIA;

[1K-17 - ciocoOHOCTBIO OpraHU30BaTh PabOTy MaJbIX KOJUICKTUBOB MCIOJIHUTENEH, B TOM YMCIIE HaJl MEKIUCIUTUTMHAD-
HBIMH [TPOCKTAMH;

[1K-18 - yMeHueM cOCTaBIsATh TEXHUYECKYIO TOKyMEHTAIUI0 (Tpaguku padoT, MHCTPYKIIUHU, CMETHI, IJIaHBI, 3asBKU Ha Ma-
TepUabl 1 000PYJOBaHUE) U MOATOTABIMBATH OTYETHOCTH IO YCTAHOBJICHHBIM (hOpMaMm, MOJIrOTaBIMBAThH TOKYMEHTAIIUIO JIS CO-
3/IaHUSI CUCTEMBI MEHEKMEHTA KaueCTBa Ha MPEATNPHUSITHH,

[1K-19 - ymeHneM npoBOAUTH aHAIHN3 U OIICHKY MPOM3BOJACTBEHHBIX M HETIPOU3BOJICTBEHHBIX 3aTpaT Ha oOecreyeHne Tpe-
OyemMoro KadecTBa MpOAYKIINH, aHATH3UPOBAThH PE3YIbTATHI IEATEIHLHOCTH MPONU3BOACTBEHHBIX MOAPA3/ICICHUMN;

[TK-20 - roTOBHOCTBIO BBITIOJIHATH PAOOTHI IO CTAHAAPTU3AINN, TEXHUUYECKON MOATOTOBKE K CEPTUHUKANNN TEXHUUECKUX
CPEICTB, CHCTEM, MTPOIIECCOB, 00OPYIOBAHMS M MAaTEPHAIIOB, OPTAaHU30BHIBATH METPOJIOTHUECKOE 00ECIIeYeHNE TEXHOIOTHIECKIX
MPOIIECCOB C MCMOJIB30BaHNEM THIIOBBIX METO/IOB KOHTPOJISI Ka4eCTBA BBIITYCKAEMOU MPOIYKIIHH,

[1K-21 - ymeHHeM MOAroTaBIUBATH HCXOIHBIC JaHHBIE IJIs1 BBIOOpa 1 000CHOBAHUS HAYYHO-TEXHUYECKHUX M OpTraHU3aI[MOH-
HBIX PELICHU Ha OCHOBE YKOHOMUYECKUX PACUETOB,;

[1K-23 - yMeHueM npoBOAUTH OPraHU3AIMOHHO-TUIAHOBEIE PACUEThl TI0 CO3/IAHHIO MITH PEOpTraHU3aIMH IPON3BOICTBEHHBIX
YYaCTKOB, TUTAHUPOBATh pabOTy MepcoHana u GOHIOB OIIATHI TPYAA.



Hnouxamopuwt 00-
CMUIICEHUA KOM-

Omansl popmuposanusn é npouecce 0c60eHUs OUCUUNTUHDL
(vkazamwv ece memwl uz PII/])

Haumenosanue OUEHOU-

nemenyuu Jexyuu Ilpakmuueckue 3ana- | Jlabopamopnvie 3aus- Kypcoeoit npoexm
mus mus (paboma) 020 cpedcmea
IIK-6 Temw 1, 9 Ilpakmuueckue pa- | J/labopamopnaa  pa- Jlabopamopnasa paboma,
oomut 1-2 ooma 5 Ilpakmuueckasn pa-
ooma, IK3amen
[IK-7 Temuwt 1, 2 Ilpakmuueckue pa- | J/labopamopnasn pa- Jlabopamopnas paboma,
oomot 1-2 ooma 5 Ilpakmuueckas pa-
ooma, Ixk3amen
I1K-8 Temwr 1-2, 10, | IlIpakmuueckue pa- | J/labopamopnaa pa- Jlabopamopnasa paboma,
12 oomot 3-4 ooma 6 Ipakmuueckas pa-
ooma, Kypcoeoii npo-
eKkm, IK3amen
I11K-9 Temwt 2, 10, | IIpakmuueckue pa- | J/labopamopnaa pa- Jlabopamopnas paboma,
12 oomul 3-4 ooma 6 Ilpakmuueckas pa-
ooma, IK3amen
[K-17 Temwt 3, 5, 6, | IIpakmuueckue pa- | /labopamopuvie  pa- Jlabopamopnas paboma,
10-12 oomot 4, 7 oomot 1-3 Ilpakmuueckasn pa-
ooma, IK3amen
I1K-18 Temwt 3, 5, 6 | IIpakmuueckue pa- | Jlabopamopnvie  pa- Jlabopamopnasa paboma,
oomul 2-3, 7 oomur 1-3 Ilpakmuueckas pa-
ooma, IK3amen
I1K-19 Temot 3, 5, 6 | Ilpakmuueckue pa- | /labopamopnas pa- Jlabopamopnas paboma,
6omuol 6-7 ooma 4 Ilpakmuueckasn pa-
ooma, IK3amen
T1K-20 Temowt 4, 7-8 | Ilpakmuueckue pa- | /labopamopneie  pa- Jlabopamopnas paboma,
6omul 5-6 oomuwr 1-4, 7-8 Ilpakmuueckas pa-

ooma, Kypcoeoii npo-
exm, IK3amen




IK-21 Temovr 4, 7-9 | Ilpakmuueckue pa- | /labopamopnas pa- Jlabopamopnan padoma,
11 oomuol 5-6 ooma 8 IHpaxmuueckasa pa-
ooma, IKk3amen
I1K-23 Temovt 4, 7,9 | Ilpakmuueckue pa- | Jlabopamopnvie  pa- Jlabopamopnasn paboma,
oomuwt 5-6 oomot 7-8

Ilpakmuueckas pa-
ooma, IK3amen




Ilepeuens oyenounvix cpeocme no OUCYUNIUHE

7 cemecmp
Ouyenounvie cpeocmea Kon-60 Min, éannoe Max, oannoe
Ilpakmuueckasn paboma 4 60 100
Hmozo 60 100

8 cemecmp
Ouenounovle cpeocmea Kon-60 Min, éannoe Max, oannoe
Jlabopamopnasa paboma 4 24 42
Ilpakmuueckaa paboma 3 12 18
IK3amen 1 24 40
Hmozo 60 100

Ouenounwvie cpeocmea | Kosn-6o Min, éannoe Max, oannoe
(6azoewtii ypo- (noeviuwiennwlit ypo-
6€Hb) 6€Hb)

Kypcoeoui npoexm (pa- 1 60 100
ooma)




HlIxana ouenusanus

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onleHKH HHIUKATOPOB JOCTHKEHHS MPU (hopMe KOHTPOJIA:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyerT

5

87 -100

OtnuuHo (3a-
YTEHO)

OrneHka «OTJINYHO» BBICTABIISIETCS CTYICHTY, €CIIM TEOPETUIECKOE COJIEpIKa-
HHE Kypca OCBOEHO IIOJHOCTBI0, 0€3 Mpo0esioB; HCcUepIbIBAIOILE, TOCIEN0-
BaTENbHO, YETKO M JIOTMYECKH CTPOMHO H3JaraeT MaTepHual; CBOOOIHO
CIpaBJIETCS € 33a4aMi, BOIPOCAMH U JPYTUMU BUAAMU IPUMEHEHMS 3HAa-
HUH; UCTIOIB3YET B OTBETE JOMOIHUTEIBHBIN MaTeprall Bce IPeIyCMOTPEH-
HbIE IPOTrPaMMOH 3a/1aHUsI BBIIIOJIHEHBI, KAYECTBO UX BBIMOJIHEHHUS OLIEHEHO
YHCII0OM 0aJuIoB, OTM3KUM K MaKCUMaJIbHOMY; aHAJIM3UPYET NOTy4YECHHBIE Pe-
3yNbTaThL; MPOSBISET CAMOCTOSTENLHOCTD IPY BHITNOJIHEHUH 3a/1aHUH

74 - 86

Xoporo (3a-
YTEHO)

O1eHKa «XOpOILI0» BBICTABIISIETCS CTYIEHTY, €CIM TEOPETUUECKOE COJIepAKa-
HHUE Kypca OCBOEHO ITOJHOCTHIO, HEO0XOIUMBbIE IPAKTHYECKHE KOMIIETEHIINN
B OCHOBHOM C(hOPMHPOBAHBI, BCE IPEIYCMOTPEHHBIE IPOrPaMMOii 00yUIeHUS
yueOHbIC 3a/1aHUsI BHITOIHEHBI, KAYECTBO MX BBHIMOIHEHHS TOCTATOYHO BbI-
cokoe. CTyZeHT TBepO 3HAaeT MaTepual, FPaMOTHO U 110 CYLIECTBY U3J1araeT
€ro, He JONyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC.

60 -73

VY noBnerBopu-
TENBHO (3a-
YTEHO)

OrneHka «yIOBIETBOPUTEIHHO» BBICTABISIETCS CTYACHTY, €CIIH TeopeTHde-
CKO€ coJiepyKaHue Kypca OCBOCHO YaCTHYHO, HO MPOOEIbl He HOCAT CyIlie-
CTBEHHOT'O XapakTepa, OOJMBIIMHCTBO MPEyCMOTPEHHBIX MTPOrpaMMON 3a11a-
HUH BBITIOTHEHO, HO B HUX UMEIOTCS OIINOKH, IIPH OTBETE Ha MTOCTABICHHBII
BOIIPOC CTYJEHT JOMYCKAeT HETOYHOCTH, HEJJOCTATOYHO MpaBUiIbHBIE (Pop-
MYJIMPOBKH, HAOJIIOAA0TCS HAPYIICHUS JIOTHYECKOM TTOCIIeI0BATEIbHOCTH B
M3JI0’KEHUH MPOTPaMMHOTO MaTepuaa.

OneHka «3a4TeHO» BBICTABIIAETCS CTY-
JIEHTY, €CJIM OTBETHI Ha BOIIPOCHI TI0 TEMaM
JUCUUIUIMHBL TIOCIIEI0BATENIbHBI, JIOTHYE-
CKU W3JI0KEHBI, JOIYCKAIOTCAd HE3HA4YM-
TeJIbHBIE HEJJ0YEThI B OTBETE CTYJEHTA, Ta-
KHE KaK OTCYTCTBHUE CaMOCTOSTEIILHOTIO
BBIBOZIA, PEYEBbIEC OLIMOKU U TP

Huxe 60

Heynosnerso-
PHUTEIBHO
(HE 3a4TEeHO)

OneHka «HEYHOBJIETBOPUTEIHHO» BBHICTABISETCS CTYICHTY, €CIIM OH HE
3HAET 3HAYMTEIBHOW YaCTH MPOTPAMMHOrO Marepuaia, JOMyCcKaeT Cylle-
CTBEHHBIC OIMOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPYAHECHUSIMHU BBITIOHSACT
MPAaKTUYECKUE PadOThl, HEOOXOAUMBIE TPAKTHUECKHE KOMIICTCHIIMU HE
c(hopMHUPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrPaMMOi 00yUYeHHS
yueOHBIX 3aJaHUI HE BBIIIOJHEHO, KAYECTBO MX BBIITOJIHEHHUS OLICHEHO YKC-
JIOM 0aJIJIOB, OJIM3KUM K MUHUMAIIEHOMY

OreHKa «HE 3aYTEHO» BBICTABISIETCA CTY-
JIEHTY, €CITU CTY/ICHT He 3HaeT OCHOBHBIX
MOHSATHH TeMbl TUCIMIUIMHBL, HE OTBEYAET
Ha [JOIOJHUTEJIbHBIE M HAaBOASIINE BO-
IIPOCHI NIPETOIaBaTEs.




KpaTkasi XapaKkTepHCTHKA OLIEHOYHBIX CPe/ICTBA

No
n/n

Haumenoesanue
OUCHOUHO20
cpeocmea

Kpamkasa xapakmepucmuka oyeHouHo20
cpeocmea

Ilpeocmaesnenue
OUeHOUHO020 Cpeo-
cmea 6 ponoe

2

3

4

JlaGoparopHas
pabota

D10 BUA Yy4yeOHOU palOThI, LIEIbIO KOTOPOH
ABJISIETCSl U3y4YeHUe (MCClieJOBaHUE, U3Mepe-
HUE) XapaKTEePUCTUK J1abopaTOPHOTO 00b-
eKTa.

[enb 1abopaTOPHBIX 3aHITHIA: OCBOCHUE U3Y-
gaeMol y4eOHOW MMCIUIUIMHBI; TPHOOpeTe-
HUE HABBIKOB MPAKTHYECKOTO TPUMEHEHUS
3HaHUU Y4eOHOU NUCIUIUIMHBI (JUCHIUILIAH) C
WCITOJIb30BAaHUEM TEXHUYECKUX CPEICTB U
(wn) oObopyaoBaHuUs

Tembl maboparop-
HBIX pabOT, KOH-
TPOJIBHBIC BO-
IIPOCHI IO TeMe
1abopaTopHOil pa-
OO0TBI, BOIIPOCHI K
KOJUIOKBUYMY

[IpakTueckoe
3aHATHE

B xone npakTtuyeckux paboT CTyAEHTHI OBJIA-
JIEBAIOT YMEHUSIMU TI0JIb30BAThCSl padoTaTh C
HOPMATUBHBIMU JIOKYMEHTaMU U HHCTPYKTHUB-
HBIMM MaTepuallaMHi, CHPABOYHUKAMH, CO-
CTaBJISITh TEXHUYECKYIO JIOKYMEHTAIUIO; BbI-
MOJIHATH YEPTEKU, CXEMbI, TAOJIUIIbI, periaTh
pa3sHOro poja 3aJayu, AenaTh BBIYUCIICHUS,
ONPENEIATh XapaKTEPUCTUKN PA3JIUYHBIX Be-
IeCTB, OOBEKTOB, sABieHUM. [lenb mpakTuye-
CKHUX 3aHSATHUN 3aKJII0YaeTCs B BHIPAOOTKE Y
CTYZAEHTOB HAaBBIKOB IPUMEHEHUS ITOIy4YECH-
HBIX 3HAHUUW JJIs1 PEUICHUS] MTPAKTUYECKUX 3a-
J1a4y B MPOLIECCE COBMECTHOM NESITENBHOCTH C
IIPENOAAaBaATEISIMU.

Temsbl mpakTHUe-
CKHX 3aHSITHI;
KOHTPOJIBHBIE BO-
IIPOCHI U 3a1aHUs
110 TEME ITpaKTU4e-
CKOT'0 3aHATHUA

[Ipoekt

KoneuHslld IPOIYKT, MOJIy4aeMBbIi B PE3yJib-
TaTe€ IUIAHUPOBAHUS W BBIIIOJIHEHUS KOM-
IUIeKca yYeOHBIX M UCCIIE0BATENIbCKUX 3a/1a-
HUI. Ilo3BomsteT OLICHUTD YMEHUSA
00y4aroIuXxcsi CaMOCTOATEIBHO KOHCTPYHUPO-
BAaTh CBOM 3HAHMA B IIPOLECCE PELICHNUS IIPAK-
TUYECKMX 3a7ad M NpodiieM, OPHUEHTUPO-
BaTbCs B MH(POPMAIIMIOHHOM MPOCTPAHCTBE U
ypOoBEeHb C(HOPMHPOBAHHOCTH  aHAJIUTHYE-
CKHX, UCCIIEIOBATEIbCKUX HABBIKOB, HABBIKOB
NPAKTUYECKOTO M TBOPYECKOTO MBILIJICHHUS.
MokeT BBITONHATHCA B UHAUBUIYaIbHOM I10-
PSZIKE WITU TPYNION 00ydaronumxcsl.

TeMbl TpynnoBbIX
/WA UHAUBUIY-
aJIbHBIX MMPOEKTOB




MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Dakynrvmem MEXaAaHUYECKUHU
Kageopa MAXII

VYueOHbIM I1aHOM 10 HampasiieHuto noaroToBku 15.03.03«TexHomornueckue
MaIllMHBl U 000PYIOBaHHUE» JIJI 00YUYaIOIIUXCS PETYCMOTPEHO MpOoBeAcHUE 1ab0-
PaTOPHBIX 3aHATUM MO quctuIuinHe «O00pyaoBaHue HeTerazonepepadoOTKm .

JlaGopaTopHbIe 3aHITHS IO AUCITUILINHE MPOBOASATCS B CHEIIUATILHO 000PY10-
BaHHBIX JJAOOPATOPHIX C IPUMEHEHHEM HEOOXOAMMBIX CPEACTB OOyUeHUs: Jabopa-
TOPHOTrO 00OpymOBaHUs, O0OpPA3LOB [JIsi UCCICAOBAHUM, METOIMUYECKUX TOCOOUM.
[lenb mpoBeaeHUs TabOPATOPHBIX PabOT - MPAKTUYECKOE OCBOEHUE TEOPETUUECKUX
MOJIO’KEHUM JIEKIIMOHHOTO MaTepurala, a Tak)Ke BhIpaOOTKa CTyJAECHTAMU ONpE/IeNICH-
HBIX YMEHHUH U HaBBIKOB CAMOCTOSITEIIbHOTO SKCIIEPUMEHTUPOBAHUS.

JlaGopaTopHas padora Nel, VccienoBanue repMEeTHYHOCTH YINIOTHUTEIbHBIX YCTPONCTB
(mema nabopamopHoil pabomot)

1. PacnpocTpaHeHHBIE TUIIbI YIDIOTHEHHS BAJIOB MAIIHH.

2. Ilorepm MOIIHOCTH, 3aTpadyMBacMOil Ha YIUIOTHEHUE BaJIOB.

3. Meronnka mpoBeaeHNS IEHTPOBKH BAIIOB MAIIIHH.

4. V3mepurenbHasi U IpUOOpPHAs 4aCTh, METOJUKH 00pabOTKH 3KCTIEPUMEHTAIBHbIX JJaH-
HBIX.

JlabopaTopHasi paGoTa Ne2. BulGpowuzonsius ManmH
(mema nabopamophoii pabomut)

1. TlpwuuHBI BOBHUKHOBEHUS BHOpAIUii B MallIMHAX U amapaTax.

2. OreHka BeIMYUHBI BUOPAIMOHHBIX AP (EKTOB.

3. Metozpl co3aaHus BUOPOU3OIISIITHH.

4. W3meputenbHas U IpUOOPHAs YaCTh, METOJUKU 0OPAOOTKH SKCTIEPUMEHTATIbHBIX JJaH-
HBIX.

JladopaTopHas pa6ora Ne3. Paz6opka, cOopka v IIEHTPOBKA HACOCHON YCTAHOBKHU
(mema nabopamophoii pabomut)

KonebarenbHbie 3dekThl B OBICTPOBpAILIAIOLINXCS BaIaX.

[TonsiTHE O KPUTUYIECKUX YHCTIaX 00OPOTOB BAJIOB U POTOPOB.

Meronuka npoBeeHUs IIEHTPOBKU BaJIOB MAIIIMH.

W3mepuTenbHas u mpruOOpHAst 4aCTh, METOAUKH 00Pa0OTKH SKCIIEPUMEHTAIBHBIX JTaH-
HBIX.

~owpE

JlabopaTopHas padora Ne4. MoHTaX U peryJMpoBKa KOJIMAYKOBBIX M KJIallAHHBIX Macco-

OOMEHHBIX TapeaoK
(mema nabopamopnoii pabomot)

1. BiusHMEe HEpaBHOMEPHOCTH PACIPE/ICIICHUs YPOBHS JKUIKOCTH Ha Tapeske Ha e€ xa-
PaKTEPUCTHUKH.

2. Mertopt MOHTaka 0apOOTaKHBIX TAPEIIOK, 00SCIICUMBAIOIIHX TOTTYCTUMBIN TPaTUCHT
YPOBHS JKUIKOCTH.




3. Metonbl CHU)KEHUS TPaJUEHTa YPOBHS KHUIKOCTH JUIsl TAPEJIOK OOJIBIIOrO JUaMeTpa.
4. W3mepurenbHasi 1 pUOOpPHAs 9aCTh, METOIMKH 00pabOTKH 3KCTIEPUMEHTAIBHBIX JaH-
HBIX.

Martepuanbl 1a00paTOPHBIX pabOT NMPHBEACHBI B METOJAMYECCKOM YKa3aHHH,
pa3pabotanHom Ha kadpeape MAXII:
B.B. Anexkcees, C.B. PaukoBckuii, M.A. 3akupoB, A.A. XoMmeHKko. MalvHbl U

anmnaparbl XMMAYECKHX Npou3BoCcTB. JIaboparopusiii npaktukyM: Kazans, KHUTY,
2011, 226 c.

Kpurepuu oueHku 1a00paTopHbIX pador

ITpu moaroroBke K sabopaTopHOM pabore mo aucuumuinHe «OOopyaoBaHME
HedTerazonepepaboTKu» B 8 ceMecTpe CTYASHT JODKEH BBINOIHUTH CIEIYIOIIUE
BU/JIbI padoT:

MunumanbHbiid | Makcumaib-
Buabi pador .
o0asa HBI 0aJu1

CamocTosTenbHas mpopaboTKa TeopeTHye- 1 9
CKOr0 MaTepuaa K JabopaTtopHoii padoTe
O3HaKOMJICHHE C YCTaHOBKOM, IIPHOOpPOM,
METOJMKON BBINOJHEHUS JIaDOpaTOPHOU 1 2
paboThI
BrinmonHeHnne HEOOXOIUMOro  AKCHEPHU- 1 2
MEHTa
O6paboTKka pe3yabTaTOB MCCICAOBAHUA, 1 5
OCTpOEHUE TpadhUKOB
AHanu3 pe3yJIbTaTOB MCCJICAOBAHUS U BbI- 2 25
BOJI 10 paboTe ’

UTOI'O : 6 10,5

Takum 006pazom, Kaxmaas JiabopatopHasi paboTa OIEHUBAECTCSI MUHUMYM B 6 0a-
noB, makcumyM B 10,5 6amioB. [Tocse BeimoiHEHHS BceX paboOT pacCUUTHIBACTCS UTO-
TOBBIM 0aJuT IO TAHHOMY OIIEHOYHOMY CPEJICTBY, KaKk CyMMa OaJIJIOB 1O BCEM Ipak-
TUYECKUM paboTaMm.



MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKUNA MHCTUTYT ((prsirain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Dakynrvmem MEXaAaHUYECKUHU
Kageopa MAXII

YueOHbIM M1aHOM Mo HampasiieHuio 1moarotoBknl5.03.03 «TexHomornueckue
MalIuHBI U 000PYIOBAHKUEY JUIsl O0YUYaIOIIMXCS MPEAYCMOTPEHO NMPOBECHUE TPAKTHU-
YEeCKUX 3aHATUM 1o Auciuiummae «O0opyaoBaHue HedTerazonepeadboTKu» B 6 u 7 ce-
MecTpax. O0yyaromuMes MpeasiaraloTcs pa3HOypOBHEBbBIE 33J]a4M U 33JIJaHUSI PEKOH-
CTPYKTHUBHOTO YpPOBHSI, TO3BOJISIIONIME OIEHWBATh M JUATHOCTUPOBATh YMEHUS
CUHTE3UPOBATh, AHATM3UPOBATH, 00001IaTh (PAKTUYECKUN U TEOPETUYECKHUI MaTepHrall
¢ popMynHpOBaHUEM KOHKPETHBIX BBIBOJIOB, YCTAHOBJICHUEM MPUYUHHO-CIICICTBEH-
HBIX CBSI3EH.

3aganue 1 Pacyer xapakTepuCTHK HACOCHOM CETH.
OCHOBHBIE XapaKTEPUCTUKU HACOCHOU CETH.
MeTonbl peryIupoBaHus XapaKTEPUCTUK HACOCHOTO 000PY10BaHMUS.
Bb160p K03 PHUIIEHTOB MECTHBIX CONPOTHBIICHHM.
[Ton6op 1eHTpOoOEKHOTO HAacoca MO pe3yyibTaTaM PacyeToB.

e

3aganme 2 [logdoop TemI000MeHHOTr0 000PY10BAHMS
Tunsl TEmI000MEHHOT0 000PYTIOBAHUSI.
CxeMbl IBIKEHHS TTOTOKOB TEIUIO0OMEHHUBAIOIIIUXCS CPE.
[Tonbop TenI000MEHHUKOB IO KAaTaJory.
[IpoeKTHBIN 1 MOBEPOUYHBIE PACUETHI TEMIOOOMEHHOTO 000PYI0BAHMSL.

~oOopE

3aganue 3 Pacuer Ten1000MeHHUKA 10 NMOIOTPeBY HepTH
MeTtobl pacuera CBOWCTB HE(TAHON CMECH.
CxeMbl IBUKEHHS TOTOKOB TEINIO0OMEHHUBAIOIIUXCS CPEL.
[TonGop TemnooOMeHHNKa «TpyOa B TpyOe» 1Mo KaTajiory.
[TpoeKTHBIN 1 MOBEPOUYHBIE PACYETHI TEINIOOOMEHHOTO 000PYA0BaHUS.

PO

3ananue 4 [IpoexkTHbIH pacueT peKTUPUKANNOHHOH KOJIOHHBI
OCHOBHBIE 3aKOHOMEPHOCTH IpOILECcCca PEKTU(UKALINN.
Onpenenenns Yuciia TEOPETUIECKUX TapesIoK.
I'mapaBianyeckuil pacyeT KOHTAKTHBIX YCTPOUCTB.
OnpenenieHre TOJNIMHBI CTEHKH anmapara.
3
3ananme 5 Pacuer mpouecca 0JHOKPATHOI0 MCTIAPEHUs JJIsl cMeceid Jier-
KHMX yIJ1eBOJAOPO/0B
1. OcHoBHBIE 3aKOHOMEPHOCTH Mpoliecca OAHOKPATHOTO HcHapeHus: (KOHAEeHCa-
1005179
2. Bw10op KOHCTAHT (Hha30BOTO PAaBHOBECHSI.

~onpE



w

Omnpenenenust 101 OTTOHA CMECH.
Pacdet cocTaBoB mapoBoi U KuAKON ¢a3s.

a

3ananne 6 Pacuer meun nuposiuza
OCHOBHBIE 3aKOHOMEPHOCTH TpOIEcca MUPOIIN3a
Omnpenenenre BpeMeHH NMPeObIBaHUSI CMECH B PEAKIIMOHHOM 30HE.
Omnpenenenns TEIOBOTO AP heKTa PeaKIu.
Pacder nuamerpa 3MeeBHKa TPyOOIIPOBOIA.

oD

3ananme 7 Pacuer nmeun Harpesa masyra.
Pacyer mporiecca ropeHus.
Omnpenenenre TeMIepaTypbl U COCTaBa ra30B CTOPAHMS.
Br160p nuamerpa TpyoomnpoBoja.
['mnpaBmuyeckuii pacyeT 3MEEBHKA.

~opE

Marepuanbl NapKTHYECKUX pabOT NPHUBEACHBI B METOJIMYECKOM YKa3aHHH,
pa3zpaboranHoM Ha kadenpe MAXII:

B.B. Anekcees, C.B. PaukoBckuii, M.A. 3akupoB, A.A. XoMeHKO. MaluHbl 1
anmnaparbl XMMAYECKHX Npou3BoJIcTB. Jlabopartopusiii npaktukyM: Kazans, KHUTY,
2011, 226 c.

Kpurepun oneHk# npakTu4ecKux pador

[Tpu moaroToBke K IMpakTH4eCcKoW pabore no aucuumiimHe «O0opynoBaHue
He(dTerazonepepabOTKU» B 7 CEMECTPE CTYACHT JIOJDKEH BBIIOJHHUTH CIIETYIOIINE
BU/JIbI padoT:

MunumajabHbiid | Makcumaib-
Buabi pador N
0asL HbI 0aJL1

CamocrosiTenbHast IpopaboTka TeopeTHYe- 3 5
CKOT'0 MaTepuajia K IpakTUYECKo padoTe
O3HakOMIJIEHHE C METOJANKOM pacyeTa 3 5
BrimonHeHrE HEOOXOIUMBIX PacUCTOB 3 5
O6paboTKka pe3yabTaTOB HCCICAOBAHUA, 3 5
OCTpOEHUE TpadhUKOB
AHanu3 pe3yJIbTaToB UCCIICIOBAHUS U BbI- 3 5
BOJI 110 paboTe

UTOI'O : 15 25

Takum oOpazom, Kakast mpaKTUdeckas padboTa orileHuBaeTcss MUHUMYM B 15 Oa-
JIOB, MaKkCUMyM B 25 6aioB. [locie BeIMOTHEHUST BCEX pabOT pacCCUUTHIBACTCS UTO-
TOBBII OaJlJ1 IO TaHHOMY OLIEHOYHOMY CPEJICTBY, Kak CyMMa OajlJIOB MO BCEM IpakK-
TUYECKUM paboTaMm.

[Ipu moaroToBke K MpakTH4ecKod pabore mo aucuumimHe «OOopyaoBaHue
HedTerazonepepabOTKU» B 8 ceMEeCTpe CTYACHT JIOJDKEH BBINOJHHUTH CIIETYIOIINE
BU/JIbI padoT:



MunumaJjabHbii | MakcumaJib-
Buasl pador .
oana HBIH 0aJ11

CamocTosiTenbHas MpopadboTKa TeopeTHye- 05 1
CKOr0 MaTepuaja K MpakKTHIECKON padboTe ’
O3HakoMJIEHHE C METOJMKON pacyeTa 0,5 1
BrinonHeHne HEOOXOIUMBIX PAcYETOB 0,5 1
OO6paboTka pe3ynbTaTOB WCCIICIOBAHNUSA, 075 1
MIOCTPOEHUE IrpahrKOB ’
AHaM3 pe3yJIbTaTOB UCCIICIOBAHUS U BBI- 195 9
BOJI 110 paboTe ’

UTOIoO : 4 6

Takum oOpa3om, Kaxkjas MpakThyeckas paboTa OLEHUBAETCI MUHUMYM B 4
Oana, makcuMyM B 6 O6amtoB. [lociie BEIOTHEHHS BCeX padOT pacCUUTHIBAETCS UTO-
TOBBII 0aJU1 MO JaHHOMY OLIEHOYHOMY CpEACTBY, KaK Kak cCyMMa 0ajioB IO BCEM

71a060paTOpPHBIM paboTaMm.

MaTepI/IaJ'IBI IMPAKTHYCCKUX pa60T INPpUBCACHBI B MCTOAMYCCKOM YKa3adHHUH,

pa3zpaboranHoM Ha kadeape MAXII:

B.B. Anekcees, C.B. PaukoBckuii, M.A. 3akupoB, A.A. XoMeHKO. MallluHbl 1
anmnaparbl XMMAYECKHX MPOU3BOCTB. Jlaboparopuslil npakTukym: Kazans, KHUTY,

2011, 226 c.




MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
deneparbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaATEILHOTO YUPEKACHHS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxkynrvmem MEXaAaHUYECKUN
Kageopa MAXII

Hanpapnenue noaroroBku: 15.03.03«TexHOTOTHYECKHE MAIIMHBI U 000PYIOBAHUE)
(k0O U HauUMeHoB8aHue)

[Ipoduns/mporpamma: O6opyoBanue HedTerazonepepadboTKu
(Haumenosanue)

Cemectp /
YTBEPXJIAIO

3aB.kadenpoit N.H. Manplies
«10 » 03. 2021 r.

JK3aMeHAMOHHBbIH OuiteT Ne 1
Ilo nucuunianne OGopynoBanue HedTerazonepepadoTKu
1. Comnocrasnenue kpubix OU u UTK no ux nndopmatuBHoctu. Pekomennanuu
10 IPAKTUYECKOMY MPUMEHEHHUIO.
2. KyOoBble peakTOpsbI AJIs IPOBEICHUS XUM. PEAKIIUi B CHCTEMAX a3 - KUIKOCTh:
Ha3HAYEHUE, KOHCTPYKTUBHOE UCIIOJTHEHHE.

Kpurtepuu oueHKH 3K3aMeHa

MakcuMaabHOE KOJIMYECTBO OaJuioB 3a dk3ameH 40: MakCcCHMallbHOE KOJIMYe-
CTBO OayuIoB 3a MepBbIi Bompoc 10, MakCuMaabHOE KOJWYECTBO 0AIOB 3a BTOPOM
Borpoc 20, MaKCUMaJIbHOE KOJIMYECTBO OajlJIOB HA OTBETHI 2 JOTOJHHUTEIBHBIX BO-
npocos 10.

MuHHMaJIbHOE KOJIMYECTBO 0AJIJIOB 3a SK3aMeH 24: MUHUMAaJILHOE KOJIUYECTBO
0a)yIoB 3a TMEpBBIH BOMPOC 6, MUHUMAJIbHOE KOJHWYECTBO OAIJIOB 3a BTOPOU BO-
npoc12, MUHUMAJIBHOE KOJINYECTBO OAJIJIOB Ha OTBETHI 2 JIOMOIHUTEIBLHBIX BOIPOCOB
6.

JIOTIOJIHUTENIBHBIN BOIIPOC - ATO JI000M M3 CIHUCKA AK3aMEHAITMOHHBIX BOIIPO-
COB, OTBET Ha KOTOPBIN TOCTATOYHO AAaTh B KPaTKOH dopme.



Bonpocskl Ha 3k3aMeH.

ooNoRWNE

12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.

30.
31.
32,

33.
34.
35.
36.
37.

38.

39.

OO1wue cBoiicTBa He()TU U HEPTETIPOTYKTOB

Knaccudukanus nedreil.

DJEeMEeHTHBIN, XUMUYECKU U (PAKIIMOHHBIN COCTaB HEPTH.

[Ipocras (cranmaptrasi) pasronka Hedtu (kpuBas ON).

Kpusas uctuanbix Temneparyp kunenus (UTK).

Cootnomenust Mmexay kpuBbiMu UTK u crannaptHoii pazronku (ON).
Conocrasnenue kpuBbix OU nu UTK no nadpopmMaTUBHOCTH.

[Topsimok mipeacTaBieHus cocTaBa HepTH ¢ ucnob3oBaHueM kpuoit UTK.
Pacuer ®XC HedTsHBIX (Dpakiyil U MCEBIOKOMIIOHEHTOB, BBIPAXKEHHBIX Yepes
kpuByto UTK

. Metoabl 100b14M HEDTH
. [IpombIciioBas cuctema coopa HepTH 1 ra3a. TeXHOJOTHYECKHE TTPUEMBI COOpa H

HOJIFOTOBKU HE(TH, ra3a U BOJIbI

TpeOoBaHus K NOATOTOBKE HEPTH

TpeOoBaHUs K NOJATOTOBKE K TPAHCIOPTUPOBKE MPUPOJAHOIO ra3a.

OCHOBBI TEXHOJIOTHH IPOMBICIIOBOI MOJATOTOBKH HEPTHU

TepmoxuMuyeckue ycTaHOBKH MOATOTOBKU HepTh (TXY)

Ycranoska “Taiipyn 1-400"

DnekTpoobecconuBaronias yctanoBka (2JI0Y)

Crabunu3zanus Hetu

bnok armoc¢epHoil neperoHku HeTH, IPUHLIUITUAIBHAS CXeMa

[TpuHLIMIIBI paOOTHI CIOKHOM KOJIOHHBI, CTPUIIMHT CEKL[UH

OO1ue npeacTaBiaeHus o Ipouecce pekTudukanuy (Ha npuMepe KoiaoHHel ABT)
Oco0eHHOCTH KOHCTPYHPOBAHUS CIIOKHBIX KOJIOHH

b0k BakyyMHOM NEPETOHKH Ma3yTa, IPUHLIMIIMAIIbHAS CXEMa.

ArnmapatypHoe opopMIIeHUE BaKyyMHOTO OJI0Ka

OcobenHoctu koHcTpyupoBaHusi BK

Bakyymcoznaromue cucremsl (BCC)

Knaccudukanys KOHTaKTHBIX YCTPOMCTB MaCCOOOMEHHBIX aIapaToB.
OCHOBHBIE XapaKTEPUCTUKHA KOHTAKTHBIX YCTPOMCTB.

CrpykTypa 6apOOTax)HOro Cios, MOAXOAbl K OMMCAHUIO MPOLIECCOB Maccoo0-
MEHa.

KOHCTPYKTUBHBIE 3JIEMEHTHI CIIOKHBIX KOJIOHH.

Oco0eHHOCTH TPOLIECCOB pa3AesieHus], IPOBOJUMBIX T10J] BAKYYMOM.
CoBpeMeHHbIE HAaCaJKH, UCIIOJIb3yeMble NIPpH NepepaboTke HEPTH (peryssipHbIE,
HEPETYJISIPHbIE, IEPEKPECTHOTOUHBIE), X TPEUMYILECTBA U HEJOCTATKH.
PacyeTsl 31eMEHTOB MacCOOOMEHHBIX KOJIOHH Ha IPOYHOCTh U YCTOWYUBOCTb.
[Ton6Gop 1 MpOEKTUPOBAHUE BAKyyMCO3IAIOIINX CUCTEM.

TepMuueckuil KpeKUHT 1o aaBjaeHneM. GakTopsl, Baustomye Ha npouece TK.
Xumusm npouecca TK.

Bunel TK (mapoda3Hblii KpeKUHT TSHKENOTO ChIPhs, MUPOJIU3 JIETKUX YIIIEBOJO-
POJIOR)

OcHoBHOe o6opynoBanue npouecca TK (peakTop, peakiioHHas kKamepa, BaKy-
yMHasi KOJIOHHA).

Oco0eHHocTH pabOThl HACOCHOTO M TETNIOOOMEHHOT'0 000PYI0BaHUS.
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ITpouecc 3aMeIEHHOrO0 KOKCOBaHHUs (OCHOBBI TEXHOJIOTMH, OCHOBHOE 000py10-
BaHNE)

KaranmuTtuyeckuid KpeKMHI C IIAPUKOBBIM KaTalIM3aTOPOM (XMMH3M Ipoliecca,
TEXHOJIOTHYECKas cXema).

Karanuzaropsl nponecca KpeKuHra. Tumsl. MeToasl H3roTOBIICHHS U MOAIEpKa-
HUS aKTUBHOCTH KaTaJIM3aTOpa MPH IJIUTENbHON SKCILTyaTaluu.

PeakTop ycTaHOBKHM KaTaJIUTUYECKOTO KPEKUHTa C IIIAPUKOBBIM KAaTaJIM3aTOPOM
PerenepaTtop ycTaHOBKHM KaTaIUTUYECKOTO KPEKMHIA C IIAPUKOBBIM KaTajau3aro-
pom

Cucrema MHEBMOTPAHCIIOPTA YCTAHOBKM KAaTaIUTUYECKOTO KPEKMHIA € IIAPHUKO-
BBIM KaTaJM3aTOpPOM

Karanutnueckuii KpeKMHT ¢ MBUIEBUAHBIM KaTaJU3aTOPOM (XMMU3M IIpoliecca,
TEXHOJIOIMUYECKasl CXema)

PeakTop yCTaHOBKM KaTaIMTUYECKOTIO KPEKUHTA C TBUIEBHUIHBIM KaTaIU3aTOPOM.
['unponnHaMuUEecKUE peKUMBI, XapakTepusyrolre padboty annaparoB ¢ KC
PerenepaTtop yCTaHOBKHM KaTAIUTUYECKOTO KPEKUHIA C MbUJIEBUIHBIM KaTaJIn3a-
TOPOM.

Oco0eHHOCTH TPOBEICHHUS POIIECCOB B «KHUIISLIEM CIIOE»

[IpyHIMIOBI OpraHu3aluy Mpolecca KAaTaJTUTUYECKOTO PUPOPMHUHIA (XUMHU3M
polecca, TEXHOJOTUYECKAsi CXEMA).

Karamusarops! npoueccoB KP u I'O. MeTopl noaaepkanus akTUBHOCTH KaTa-
JM3aTopa NP JJIATEIBHON 3KCIUTyaTallH.

KoHcTpyK1nu peakTopoB yCTaHOBKU PUPOPMUHTA.

[lepcriekTrBHBIE HanpaBiaeHUs 0GOpMIIEHUS Mpoliecca pUPOPMUHTA.

[Tpuemsbl pacyeTa 31€MEHTOB PEaKIIMOHHOTO 000PY0BaHUs Ha IPOYHOCTb.
TermnoBoi pexxuM npouecca KP, MeTons! nmoaaepkanus TEIIOBOTO peKUMa.
[TpuHIMIIBI TPOBEAEHUS IPOLIECCA THAPOOYUCTKH YIIIEBOJOPOIHOTO CHIPBSI.
Konctpykiuu peakropos [ O.

Hctounuku nerkoro yriaesogopoaHoro ceipes Ha HII3 u I'TI3.

HamnpaBneHust uCnoyib30BaHUs JIETKOTO YIJIEBOJIOPOJIHOTO ChIPBS.
[TpunnunuansHbie cxembl [ OY.

OCHOBHBIE MPUHLHUITBI KOHCTPYUPOBAHUS KOJIOHHOTO 000pyaoBanus ['DY.
KoHaeHcalmoHHble M WCHAapUTENbHBIE Y3JIbl PEKTH(PUKALMOHHBIX YCTaHOBOK
(KOHCTpPYKIIMH, 0COOCHHOCTH PaOOTHI).

KoHCTpyKIIMOHHBIE MaTEPHUAIbI, UCIIOJIb3YyEMBIE IIPU CTPOUTENLCTBE [ DY
Oco0eHHOCTH MPOBEACHUSI MEXaHHUUECKUX PacyeTOB KOJIOHHOTO 000pYIOBaHUS
[oy.

AmnmnaparypHoe ohopmIIeHHE MPOLIECCOB OCYIIKH MPUPOIHBIX ra3oB Ha ['T13.
AmnmnaparypHoe opopMIIeHHE IPOLECCOB OYUCTKH JIETKOTO YTJIEBOAOPOIHOTO ChI-
Pbsl OT KUCJIBIX ITPUMECEN.

[Tpumepsl annapaTypHO-TEXHOJIOTUYECKOTO O(POPMIIEHHS PEaKIIMOHHBIX MpOoIec-
COB (MPOU3BOJICTBA ATUIICHIIIMKOJIEH, STAHOJIAMUHOB).

MateMaTnyeckoe OnucaHue U MOACIUPOBAHUE PEAKIITMOHHBIX TIPOLIECCOB.
['MaponuHaMuYecKue MOJIENH, UCIOJIb3yeMble MTPU MOJEIUPOBAHUHN PEAKIIUOH-
HBIX MTPOLIECCOB.

Ocob6eHHOCTH afmaparypHoro oopMICHUSI PEaKTOPHOTO 000PYA0BaHUS.
PacyeTsl peakiinOHHOTO 000PYAOBaHUS HA IPOYHOCTD.
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OU3NKO-XUMUYECKHE OCHOBBI TEXHOJOTHMU DPa3pyllEHUs YCTOMYMBBIX BOJHO-
HE(QTAHBIX IMYIbCH.

OcobenHocTy amnmapaTypHOTO 0hOPMIICHHUS MPOIIECCOB 00E3BOKUBAHUS HEPTH
Ha IPOMBICIAX.

OcoOenHocty XpaHeHus HePTH B pe3epByapHbIX nmapkax. Konctpykuun HedTs-
HBIX pe3epByapoB, MeTo/bl X pacyeTa Ha MPOYHOCTb.

Knaccudukanus temmooOMeHHOro 000pyA0BaHuUS.

Koxyxorpyouatsie Termooomennuku (turioB TH, TJI, TV, TII). Konctpykuuw,
OCHOBHBIE AJIEMEHTBHI.

Opranu3zanusi MHOITOXO/JIOBBIX PEKUMOB JBUKEHUS TEIUIOHOCUTENEH B TpyOHOM
U MEXTPYOHOM MPOCTPAHCTBAX, JOCTUTAEMbIE PE3YIIbTATHI.

Pacuet 351eMEeHTOB TEMI00OMEHHUKA Ha MTPOYHOCTh MPU HATMYUH Teperaja 1aB-
JIeHU# cpell B TpyOHOM M MEXTPYOHOM MPOCTPAHCTBAX.

Pacuet nieMeHTOB TeI1000MEHHHUKA HA TPOYHOCTh MPU HATMYUHU PAZHUIBI TEM-
pepaTyp MEXIy cpeaMu B TPYOHOM M MEXTPYOHOM MPOCTPAHCTBAX.
TennooOMEHHUKH M3 HEMETAUIMYECKUX MaTepHalIOB (rpaUTOBBIE, KOMIIO3UT-
HEIC).

Tennosle TpyObl. [IpuHLIUINBI pabOTHI, MPUMEPHI KOHCTPYKTUBHOTO BBINOJIHE-
HUS, TPEUMYILIECTBA U HEJOCTATKHU.

AnmapaTsl BO3IYIIHOIO OXJaxaeHus. [I[puHuumnsl padoThl, IpUMepbl KOHCTPYK-
TUBHOI'O BBITIOJIHEHMS, IPEUMYIIECTBA U HEJOCTATKH.

Knaccudukanus nacocoB. Haubonee pacnpocTpaHeHHbIE TUIIbI, IPUHIMUI J1€H-
CTBUS.

[lenTpobexxHbie Hacockl. [IpunLnme yeTpoiicTBa U paboThl. MHOTrOCTyIIEHYAThIE
HACOChI, 00JIaCTH IPUMEHEHHUSL.

[Ipupona BO3ZHMKHOBEHHSI OCEBBIX CHJI, JNEMCTBYIOIIUX Ha POTOp. MeToasl nx
KOMITCHCALIHH.

[ToammnHUKOBBIE Y3716l HacOCOB. IIpuMepbl KOHCTPYKIMM, OCOOEHHOCTH MO/I-
IIMITHUKOB KQYE€HUSI U CKOJIbKEHU S, 00JIaCTH IPUMEHEHUSI.

VYuioTHeHus BajoB (CaJbHUKOBBIE, TOpIEBbIE). [IpuMepsl KOHCTpYKIMiA, 00a-
CTH MPUMEHEHHUS], IPEUMYIIECTBA U HEAOCTATKH.

Hacocsl nenTpoOexHnbie repmeTrunblie. OCHOBHbIE TPUHIUIBI padboThl. [Ipenmy-
IIECTBA U HEJTOCTATKH.

['epmeTnunbie MarHuTHbIE My(Thl. OCHOBHBIE PUHLUIIBI paboThl. [Ipenmyiie-
CTBA U HEJOCTATKH.

TemnorexHu4ecKkrue NpoLecChl, MPOTEKAOIINE B ITeYax

TepMoTexXHOJIOrHYECKHUE (PEAKLIMOHHBIE) POLECCHI, TPOTEKAIOLIUE B ITeYax
XuMuyeckue 1 PU3NKO-XUMUYECKHE MPEBpaIlleHus], MPOTEKAIOIHIE B Ieyax.
[Tpununer pacuera u mpoekTupoBanus (Tombopa) meueld. TermoBoit Oamanc
nporecca.

OcHOBHBIE XapaKTepUCTUKH Nedeil. Pacyer mpolecca ropeHus TOIIuBa B Ipero-
e Kamepe.

Pacuet nponecca Temionepeaadn oT gpakenaa rTOpeHus TOIJIMBA WU OT U3ITy4daro-
1€l CTEHKHU K TEIIOBOCHPUHUMAIOIIEH MOBEPXHOCTH. MeToibl MHTEeHCUpHKa-
L[MU TIpolLiecca TerIonepeaadH.

Koucrpykiuu tpyOuatsix neueid. OCHOBHBIE 3JIEMEHTHI.

3MeeBUKH TpyOUaThIX neyueit. ['apHuTypa TpyOdaThiX MeyeH.
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