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Hepeueub Komnemeuuuﬁ u uuoukamopoe 00CMUIICCHUA Komnemenuuﬁ C yKasanuem smanoes dmpmupoeauuﬂ 6 npoyecce 0C60eHuA ouc-
UuniuHsvl

Komnerennus:

[1K-2 Cnocoben pa3pabaTeiBaTh CIOCOOBI IIIAHUPOBAHUS U BHEAPEHUS HOBOM TEXHUKH U MEPEIOBOM TEXHOIOTHH HedTera-
3omepepadoTKu

[1K-2.1 3HaeT OCHOBHBIE TEHACHIIMHA MOIEPHHU3ALUN 000PYI0BaHUS U TEXHOJIOTHHU HeTerazonepepaboTKu;

[1K-2.2 Ymeer pa3pabaThiBaTh CIIOCOOBI BHEPEHUS HOBOW TEXHUKH U MEPEI0BOM TEXHOJIOTUH HeTerazonepepaboTKy;

[1K-2.3 Bnaneet HaBbIKamMH 1O BHEIPEHUIO HOBOM TEXHUKHU M TEXHOJIOTHUH HedTerazonepepadoTKy;

[1K-3 Croco6eH mpoBOAUTh aHATN3 COBPEMEHHBIX MPOCKTHBIX PEIICHUH MPU MPOSKTUPOBAHUH TEXHOJIOTHIECKOTO 000py-
noBaHus HedTerazonepepadoTKu

[1K-3.1 3HaeT oCHOBHBIE MPOIIECCHI, MPOTEKAIOIINE B 000PYI0BAHUH, UX KOHCTPYKIIUK; METOIbI 00paboTKK MHPOPMAITUH U
aHaJIM3a JaHHBIX MPU IPOEKTUPOBAHUN TEXHOJIOTHUECKOTO 000pyI0BaHuUs HeTerazonepepadoTKu;

[1K-3.2 Ymeet pa30uBaTh KOHCTPYKIIMH Ha Y3JIbI, COOPOUHBIC €UHUIIBI U JI€TAIH, YCTAHABINBATh MX B3aMMOJCHCTBHE U
BJIMSTHUE HAa TEXHOJIOTHYECKHUIA MTPOIIECC;

[1K-3.3 Bnajeer HaBbIKaMu aHaIU3a KOHCTPYKTOPCKUX PEIIEHUH TTPU MPOSKTUPOBAHUN TEXHOJIOTHUYECKOTO 000pYA0BaHUS
HedTerasonepepadoTKH.

Hnouxamopul Imanwl hopmuposanusn ¢ npouecce 0C60€HUA OUCUUNTIUHBL
oocmudicenus (vkazams ece memul uz PIIJ])
KomMnemeHuyuu Jexyuu Ilpakmuueckue 3anamus Jlabopamopnuvie 3anamusn Kypcoesoii Haumenosanue oye-
npoexm HOUHO020 cpeocmea
(paboma)
[1K-2.1 Temsr! 1, Tema 2, Tema | [Ipaktuueckass pabora 1, | Jlabopatopnas pabora 1, JlabGo- JlaGopaTopHnas pa-
3, Tema 4, Tema 5, | Ilpaktuueckas pabora 2, | paropHas pabdota 2, JlabopaTop- 6ora, [IpakTuueckas
Tema 6, Tema 7, Tema | [Ipaktnueckass pabora 3, | Has pabota 3, JlJabopaTopHas pa- pabora, 3auer, DK3a-
8, Tema 9, Tema 10, | [Ipaktuueckass pabora 4, | 6ota 4, JlaboparopHas pabora 5, MEH
Tema 11, Tema 12, | Ilpaktuueckass pabora 5, | Jlabopatopnas pabora 6, JlabGo-
Tewma 13 [TpakTrueckas padota 6 patopHast pabora 7
[1K-2.2 Temsr! 1, Tema 2, Tema | [Ipaktuueckass pabora 1, | JlJabopatopnas pabora 1, JlabGo- JlaGopaTopHnas pa-
3, Tema 4, Tema 5, | I[Ipaktuyeckas pabora 2, 6ora, [IpakTuueckas




Tema 6, Tema 7, Tema
8, Tema 9, Tema 10,
Tema 11, Tema 12,
Tema 13

[IpakTrueckass paboTa
[IpakTuyeckas paboTa
[IpakTrueckass  paboTa
[TpakTuyeckas padora 6

W B~ W

paropnas pabota 2, Jlabopartop-
Has pabota 3, JlabopaTopHas pa-
6ota 4, JlabopaTopnas padoTta 5,
JlaGopatopnast pabora 6, JlabGo-
patopHast pabora 7

pabora, 3auer, DK3a-
MCH

[1K-2.3

Temnr 1, Tema 2, Tema
3, Tema 4, Tema 5,
Tema 6, Tema 7, Tema
8, Tema 9, Tema 10,
Tema 11, Tema 12,
Tema 13

[IpakTuyeckas paboTa
[IpakTnueckass  paboTa
[IpakTuyeckas paboTa
[IpakTrueckass  paboTa
[Ipaktuyeckas paboTa
[TpakTrueckas padota 6

-

D B~ W

“

JlaGopatopnas pabora 1, JlabGo-
paropHnas pabota 2, Jlabopartop-
Has pabota 3, JlaboparopHas pa-
6ota 4, JlabopaTopnas padoTta 35,
JlaGopatopnast pabora 6, JlabGo-
patopHast pabora 7

JlaGopaTopHnas pa-
6ora, [IpakTuueckas
pabora, 3auer, JK3a-

MEH

I1K-3.1

Temnr 1, Tema 2, Tema
3, Tema 4, Tema 5,
Tema 6, Tema 7, Tema
8, Tema 9, Tema 10,
Tema 11, Tema 12,
Tema 13

[IpakTuyeckas paboTa
[IpakTtrueckass paboTa
[IpakTuyeckas paboTa
[IpakTtrueckass paboTa
[IpakTuyeckas paboTa
[TpakTrueckas padota 6

DA W -

“

JlaGopatopnas pabora 1, JlabGo-
paropHnas pabota 2, Jlabopartop-
Has pabota 3, JlabopaTopHas pa-
6ota 4, JlabopaTopnas padoTta 5,
JlaGopatopnast pabora 6, JlabGo-
patopHast pabora 7

JlaGopaTopHnas pa-
6ora, [IpakTuueckas
pabora, 3auer, JK3a-

MEH

I1K-3.2

Temnr 1, Tema 2, Tema
3, Tema 4, Tema 5,
Tema 6, Tema 7, Tema
8, Tema 9, Tema 10,
Tema 11, Tema 12,
Tema 13

[IpakTuyeckas paboTa
[Ipaktrueckass  paboTa
[IpakTuyeckas paboTa
[IpakTnueckass  paboTa
[IpakTuyeckas paboTa
[TpakTrueckas padota 6

DA W —

“

JlaGopatopnast pabora 1, JlabGo-
paropHnas pabota 2, Jlabopartop-
Has pabota 3, JlabopaTopHas pa-
6ota 4, JlabopaTopnas padoTta 5,
JlaGopatopnas pabora 6, JlabGo-
patopHast pabora 7

JlaGopaTopHnas pa-
6ora, [IpakTuueckas
pabora, 3auer, JK3a-

MEH

I1K-3.3

Temnr 1, Tema 2, Tema
3, Tema 4, Tema 5,
Tema 6, Tema 7, Tema
8, Tema 9, Tema 10,
Tema 11, Tema 12,
Tema 13

[IpakTuyeckas paboTa
[IpakTnueckass paboTa
[IpakTuyeckas paboTa
[Ipaktrueckass  paboTa
[IpakTuyeckas paboTa
[TpakTrueckas padota 6

DA W —

“

JlaGopatopnas pabora 1, JlabGo-
paropHnas pabota 2, Jlabopartop-
Has pabota 3, JlabopaTopHas pa-
6ota 4, JlabopaTopnas padoTta 5,
JlaGopatopnast pabora 6, JlabGo-
patopHast pabora 7

JlaGopaTopHnas pa-
6ora, [IpakTuueckas
pabora, 3auer, JK3a-

MEH




Hepeqeub OUCHOUHbBIX cpedcme no Oucuunmme

8 cemecmp
Ouenounvle cpeocmea Kon-60 Min, éannoe Max, oannoe
Ilpaxmuueckasn paboma 3 36 56
Jlabopamopnasa paboma 3 24 44
Hmozo 60 100

9 cemecmp
Ouenounvle cpeocmea Kon-60 Min, éanoe Max, oannoe
Jlabopamopnasa paboma 4 20 32
Ilpakmuueckasn paboma 3 16 28
IK3amen 1 24 40
Hmozo 60 100

Ouenounvie cpeocmea | Kon-eo Min, éannoe Max, oannoe
(6a3zoewlit ypo- (noeviuwennuwlii ypo-
6€Hb) 6€Hb)

Kypcoeoit npoexm (pa- 1 60 100
ooma)




HlIkana oyenusanusn

Iudposoe
BbIpasKeHHne

BbipakeHue B
0aJsax:

CioBecHoe
BbIpPa:KeHH e

Kpurtepun onieHKH HHIMKATOPOB J0CTHKeHHs pH ¢opMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3a4eT

5

87 -100

OtnuuHo (3a-
YTEHO)

OLieHKa «OTJIMYHOY BBICTABIIAETCS CTYJEHTY, €CIIM TEOPETUUECKOE COIepAkKa-
HHUE Kypca OCBOCHO IMOJHOCTHIO, €3 TPOoOesioB; UCUEPITBIBAIOIIE, TTOCTIEI0-
BaTebHO, YETKO M JIOTHYECKH CTPOWHO H3JIaraeT MaTepuai; CBOOOIHO
CIpaBISETCS C 3a/1a4aMHy, BOIPOCAMHU U IPYTUMH BHIAMHU IPUMEHEHHS 3HA-
HUUW; UCTIOTB3YET B OTBETE JOMOIHUTEIBHBIN MaTepHuall BCe MpeyCMOTPEH-
HBIE IPOTPaMMOM 3a/1aHUS BBIIIOJIHEHBI, KAYECTBO MX BBIMIOJHEHHUS OIIEHEHO
YHICIIOM 0aJUTOB, OJIM3KUM K MaKCHMAaJIbHOMY; aHAJIM3UPYET MOJTy4YeHHBIE pe-
3YJIBTATHI, MPOSIBIISIET CAMOCTOSTSIILHOCTh IPY BBITIOJIHEHUY 3a1aHUN

74 - 86

Xoporio (3a-
YTEHO)

OLieHKa «XOPOII0» BBICTABISETCS CTYACHTY, €CIIM TECOPETUUECKOE COAEepiKa-
HHE Kypca OCBOCHO MOJTHOCTHIO, HEOOXOAMMBIE TPAKTHIECKUE KOMIIETEHITUN
B OCHOBHOM C(hOpPMHPOBaHBI, BCE MPEyCMOTPEHHBIE MPOTPaMMO 00yUeHHS
y4eOHbIC 33J]aHUS BBIMIOJHEHBI, KAYECTBO MX BBITIOJHEHHS JOCTATOYHO BBI-
cokoe. CTyeHT TBep0 3HaeT MaTepHall, TPaMOTHO U IO CYIIECTBY M3JIaraet
€ro, He JO0MyCKasl CYIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC.

60-73

Y noBneTBopu-
TeNbHO (3a-
YTEHO)

OrneHka «yZOBIETBOPHUTEIHHO» BBICTABISIETCS CTYACHTY, €CIH TeOpeTHde-
CKOE Cofiep)KaHMe Kypca OCBOEHO YacCTUYHO, HO MPOOEThI HE HOCAT CYIIe-
CTBEHHOT'O XapakTepa, OOJIBIINHCTBO MPEIyCMOTPEHHBIX MTPOrpaMMON 3a1a-
HUH BBITIOJTHEHO, HO B HUX UMEIOTCS OIINOKH, ITPH OTBETE HA TIOCTABJICHHBIH
BOIPOC CTYJCHT JIOMYyCKaeT HETOYHOCTH, HEJIOCTATOYHO MpaBHIbHBIC (op-
MYJIUPOBKH, HAOIIOAAFOTCS HAPYIICHUS JIOTHYECKON TIOCIIeIOBATEILHOCTH B
M3JI0’KEHUH MMPOTrPaMMHOTO MaTepraa.

OneHKa «3auTEHO» BBICTABISAETCA CTY-
JIEHTY, €CJIM OTBETHI Ha BONPOCHI 10 TEMaM
JTUCITUTUTAHBI TIOCIEIOBATEIbHBI, JIOTHYE-
CKH W3JIOXKEHBI, JOIyCKAIOTCS HE3HAYH-
TEIbHBIC HEJJOUETHI B OTBETE CTYACHTA, Ta-
KM€ KaK OTCYTCTBHE CaMOCTOSITEIIEHOTO
BBIBO/Ia, pEYEBbIE OMUOKHU H TP

Huoxe 60

HeynosnerBo-
PHUTEIBEHO
(He 3a4TEHO)

O1cHKa «HEYIOBJICTBOPUTEIBHO» BBICTABISACTCS CTYICHTY, €CIM OH HE
3HAeT 3HAYMTEIBHON YacTH MPOTPAMMHOTO MaTepHaia, JOITyCKaeT CyIle-
CTBEHHBIC OIIMOKU, HEYBEPEHHO, C OOJIBIIUMHU 3aTPYIHECHUSIMH BBIIOIHSICT
MPaKTHYECKHUE pPabOThl, HEOOXOAUMBIC MPAKTHYCCKHE KOMIICTCHIIMH HE
c(hOpMUPOBAHBI, OONBITUHCTBO MPEIYCMOTPEHHBIX MPOTPAMMOI 00YUYCHHS
Y4eOHBIX 33JJaHUI HE BBITOJHEHO, KAYECTBO MX BBHIMIOJIHECHHUS OI[CHEHO YFC-
J10M 0aJT0B, OJIM3KUM K MHHUMAJTEHOMY

OI_ICHKa «HE€ 3a4TCHO» BBLICTABJIACTCA CTY-
ACHTY, €CJIM CTYACHT HC 3HACT OCHOBHBLIX
TTOHSITUN TEMBI JUCIHUIIINHBI, HC OTBCYACT
Ha JOOIIOJIHUTCIBHBIC M HABOIANIUC BO-
IMPOCHI MPEIogaBaTes.




KpaTkasi XapaKkTepucTHKA OIIeHOYHBIX CPeACTBA

No
n/n

Haumenosanue
OUCHOUHO20
cpeocmea

Kpamkasa xapakxmepucmuxa oyeHouno2o
cpeocmea

Ilpeocmasnenue
O0UeHOUH020 Cpeo-
cmea 6 ponoe

2

3

4

JlaGoparopHas
pabota

OTOo BUJ y4eOHOU paboThI, IEIbI0 KOTOPOM
ABJISIETCSl U3y4yeHue (HMcclieloBaHue, u3Mepe-
HUE) XapaKTEePUCTUK JIabOpaTOPHOrO O0b-
eKTa.

[enb 1abopaTOPHBIX 3aHIATHI: OCBOCHUE U3Y-
JaeMo y4eOHOW MHMCIUIUIMHBI, TPHOOpeTe-
HUE HABBIKOB MPAKTUYECKOTO MPUMEHEHUS
3HaHUU y4eOHOM AUCUMILTUHBI (TUCIUILINH) C
HCIIOJIb30BAHUEM TEXHUYECKUX CPEICTB U
(unn) obopyaoBaHUS

Tembr mabopatop-
HBIX pabOT, KOH-
TPOJBHBIC BO-
MPOCHI 110 TEME
nabopaTopHOi pa-
00TBbI, BOMPOCHI K
KOJUTOKBHYMY

[IpakTueckoe
3aHATHE

B xone npakTuyeckux paboT CTYIAEHTHI OBJIa-
JIEBAIOT YMEHUSIMH II0JI30BaThCS PadOTaTh C
HOPMAaTHUBHBIMU JOKYMEHTAMHU U HHCTPYKTHB-
HBIMM MaT€pUaJlaMH, CHOPABOYHHKAMH, CO-
CTaBJISITh TEXHUYECKYIO TOKYMEHTAIUIO; BbI-
MOJIHATh YEPTEXKH, CXEMbI, TaOIHUIIbI, pellaTh
pa3HOro poja 3ajayu, JAejaTh BBIYHUCIICHUA,
ONPENETATh XapaKTEPUCTUKU PA3JIMYHBIX BE-
IIECTB, 00BEKTOB, siBIeHUH. Llens mpakTuye-
CKMX 3aHSTUN 3aKJII0YaeTCsl B BBIPAOOTKE Yy
CTYJECHTOB HABBIKOB NMPHUMEHEHHS MOJy4EH-
HBIX 3HAHUU TSI PEIICHUS MPAKTUYECKUX 3a-
Jla4d B MPOIECCE COBMECTHOM JIESATEIBLHOCTH C
MPETOIABATEISIMU.

Tembl npakTHye-
CKMX 3aHSTHI;
KOHTPOJIbHBIE BO-
IIPOCHI U 3aJaHUS
10 TEME IPaKTH4e-
CKOI'O 3aHATHUSA

[Ipoext

Koneunslii IpOIyKT, MOJIy4ae€MbIi B PE3YIlb-
TaTe IUIAHUPOBAHUS M BBIIOJHEHUSA KOM-
IUIeKCa YYEOHBIX M UCCIIEI0BATENbCKUX 3a]1a-
HUW. [To3BomsieT OLICHUTH YMEHUSA
00y4aroIuxcsi CaMOCTOATEIbHO KOHCTPYUPO-
BaTh CBOM 3HAHMS B IPOLIECCE PELICHNUS ITPaK-
TUYECKUX 3a7a4 M Mpo0JieM, OPUEHTHUPO-
BaTbCS B MH(MOPMALIMOHHOM MPOCTPAHCTBE U
ypOBeHb C(HOPMUPOBAHHOCTH  aHAJIUTUYE-
CKMX, MCCIIEIOBATEIbCKNX HABBIKOB, HABBIKOB
IIPAKTUYECKOIO M TBOPYECKOTO MBIIUICHHUS.
MoeT BBITOIHATHCS B UHAUBHIYaJIbHOM I10-
PSIKE WM TPYNION 00y4YaronnXxcs.

TeMbl TpynnoBbIX
W/ATW  UHIUBUTY-
aJIbHBIX MPOEKTOB




MuHHCTEPCTBO HAYKU U BBICIIET0 0Opa3oBanus Poccutickoit denepanu
HwxHekamMCknii XUMUKO-TEXHOJIOTUUECKU HHCTUTYT ((puTra)
deneparTbHOTO TOCYAAPCTBEHHOTO OFOIKETHOTO 00Pa30BaATEILHOTO YUPEKICHHUS
BBICILIETO 00pa30BaHUs
«Ka3aHCkuil HallMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxkynrvmem MEXaAaHUYECKUU
Kageopa MAXII

VY4eOHbIM 1aHOM 110 HarnpapyieHu o ToaAroToBku 15.03.02 «TexHomornueckue
MaIllMHbl U 000pYyIOBaHUE» JJIA 00YUYaIOIIUXCs MPEAYCMOTPEHO ITpOBeeHNE J1abo-
PaTOPHBIX 3aHATUM Mo gucnuiuinHe «O0opynoBaHue HedTerazonepepadbOTKU».

JlabGopaTopHbIe 3aHATHS 110 JUCIUIUIMHE ITPOBOJIATCS B CIICIIMAIBHO 000PY/I10-
BaHHBIX J1a0OPaTOPHUAX ¢ MPUMEHEHHUEM HEOOXOIUMBIX CPEIICTB O0yUCeHHS: JTabopa-
TOPHOTO 000pY/IOBaHUs, OOpA3IOB JJIsi MCCIIEIOBAHWNA, METOJAMYECKHX IMOCOOUH.
[ens mpoBenenus 1abopaTOpHBIX PabOT - MPAKTUYECKOE OCBOCHHUE TEOPETUUECKUX
MOJIOKEHUH JICKIIMOHHOTO MaTepuaa, a TaKKe BhIpabOTKa CTYJEHTaMHU OIpeIeseH-
HBIX YMEHUHN U HABBIKOB CAMOCTOSITEIIbHOTO SKCIIEPUMEHTUPOBAHUS.

JlaGopaTopHas padora Nel. VccienoBanue repMEeTHYHOCTH VINTIOTHUTEIBHBIX YCTPONUCTB
(mema nabopamopHou pabomul)

1. PacnpocTpaHeHHBbIE TUIIbI YILIOTHEHHS BAJIOB MAIIVH.

2. Ilorepm MomHOCTH, 3aTpauyNBaeMOil Ha YIUIOTHEHUE BaJIOB.

3. Meroarka npoBeeHHs IEHTPOBKH BAJIOB MAIIHH.

4. W3mepurenbHasi U NpUOOpPHAs 4aCThb, METOUKH 00OpabOTKH 3KCTIEPUMEHTAIbHbIX JJaH-
HBIX.

JlabopaTopHas paGora Ne2. Bubpown3orsiims MammH
(mema nabopamophoil pabomut)

1. TlpuuuHBI BOBHUKHOBEHUSI BUOpAIU B MAaIlIMHAX U amiapaTax.

2. OreHKa BeJIMYUHBI BUOPAIMOHHBIX AP (HEKTOB.

3. Mertompl co3aanusi BHOPOU3OJISIIIHY.

4. VI3meputenbHas v MPUOOpPHAS YaCTh, METOIMKHA 00Pa0OTKU SKCIIEPUMEHTATBHBIX JIaH-
HBIX.

JlabopaTopHas padora Ne3.MoHTaxX U peryJIMpoBKa KOIMAYKOBBIX U KJIAIIAHHBIX MAacco00-

MCHHBIX TapCJIOK
(mema nabopamopHou pabomul)

1. BiusiHMEe HEpaBHOMEPHOCTHU pacipeelieHUs] YPOBHS KUIKOCTH Ha Tapeske Ha e xa-
PaKTEPUCTHUKH.

2. Mertoapl MOHTaka 6apOOTaXKHBIX TAPEIIOK, 00SCIICUMBAIOIIHX TOTTYCTUMBIN TPaTUCHT

YPOBHS KUIKOCTH.

MeTo1bl CHIDKEHUS TPaIueHTa YPOBHS KHUAKOCTHU IS TAPEJIOK OOJIBIIIOTO UaMeTpa.

N3mepurenpHas v MpuOOpHas 4aCTh, METOJIMKH 00OPaOOTKH SKCIIEPUMEHTAIILHBIX JIaH-

HBIX.

»w

JlabopaTopHas padora Ned. ['uapoauHaMuKka U CPaBHUTENIbHbBIE XaPAKTEPUCTUKU MPSIMO-

TOYHBIX MAaCCOOOMEHHBIX KOHTAKTHBIX VCTDOﬁCTB
(mema nabopamophou pabomut)

1. OcHoOBHbIE TUMBI TPIMOTOYHBIX KOHTAKTHBIX YCTPOICTB.




wmn

OCHOBHBIE XapaKTEPUCTUKHU 3TUX YCTPOUCTB.

MeToabl 3KCIEPUMEHTAIIBHOTO UCCIIEIOBAHUS XapAKTEPUCTHK.

W3mepurenbHas ¥ mpuOOpHas 4acTh, METOJMKU 00paOOTKH AKCIIEPUMEHTANIbHBIX JJaH-
HBIX.

JlaGopaTopHas padota Ne5. HccnenoBanue ruJipoIMHAMUYECKUX XapaKTEPUCTHK KOXKYXO-

o

TPYOHBIX anmnapaToB
(mema nabopamophou pabomut)

OCHOBHBIE THUIIBI TETNIOOOMEHHBIX aIlapaToB.

OCHOBHBIEC XapaKTEPUCTUKHU ITUX YCTPOUCTB.

MeTo1bI SKCTIEpUMEHTATBHOTO UCCIICIOBAHUS XapaKTEPUCTHK TETJIOOOMEHHBIX arla-
paToB.

N3meputensHas u mpuOOpHas 4acTh, METOTUKN 00PaOOTKH AKCIIEPUMEHTAIBHBIX JJaH-
HBIX.

JlaGopaTopHas padota Ne6. VccnenoBanue ruJipolMHaMUKH BUXPEBOTO CKpyOOepa

El

(mema nabopamophou pabomut)
OCHOBHBIE THIIBI BUXPCBBIX KOHTAKTHBIX YCTpOﬁCTB.
OCHOBHBIE XapaKTEPUCTUKHU 3TUX YCTPOUCTB.
MeTOI[BI OKCIICPUMCHTAJILHOT'O UCCIICTOBAHUA XapPAKTCPUCTHUK.
I/I3MepI/ITeJ'IBHa$I u an/I6opHa;1 qaCcTb, MCTOJUKHU O6pa6OTKI/I OKCIICPUMCHTAJIBHBIX JdH-
HBIX.

JlaGopaTopHas padora Ne/. [uapoauHaMuKka U CpaBHUTENIbHbBIE XapaKTEPUCTUKU OapOo-

El A

TAKHBIX MaCCOOOMEHHBIX KOHTAKTHBIX VCTDOﬁCTB
(mema nabopamophou pabomut)

OcHoBHBIE TUTTBI 06apOOTAKHBIX KOHTAKTHBIX YCTPOMCTB.

OCHOBHBIE XapaKTEPUCTUKHU 3TUX YCTPOUCTB.

MeTozpl SKCIEPUMEHTAIIBHOIO UCCIIEIOBAHNS XapAKTEPUCTHK.

W3mepurtenbHas U npuOOpHas 4acTh, METOJMKU 00paOOTKH HKCIIEPUMEHTAIIbHBIX JJaH-
HBIX.

Martepuaibl 1a00paToOpHBIX padOT MPUBEICHBI B METOIMYECKOM YKa3aHUU:

B.B. Anekcees, C.B. PaukoBckuii, M.A. 3akupoB, A.A. XoMeHKO. MallluHbl 1

anrmapaThl XMUMHYECKUX MPOor3BOACTB. JlabopaTopuslii mpakTukyM: Kazanp, KHUTY,
2011, 226 c.

Kpurepuu oieHKH J1a00paTOPHBIX PadoT

[Tpu moaroroBke k snabopaTopHOil pabore mo muctuminHe «OOopyaoBaHME

HedTerasonepepaboTK» B 8 ceMecTpe CTYIEHT AODKEH BBIOJHUTH CIEAYIOIINE
BU/JIBI pabOT:

MunumajibHbiid | Makcumaiib-
Buabi pador “
oana HBIH 011
CamocrosiTenpHast IpopadoTKa TEOpETHYIE- 1 5
CKOT'0 MaTepuaa K JJabopatopHoii paboTte
O3HaKOMJIEHHE C YCTaHOBKOM, MPUOOpPOM, 1 9
METOJMKON BBINOJHEHHUS JIaDOpaTOPHOU




paboThI

Brimonaerne  HEOOXOAMMOTO  IKCIEPH- 1 2

MEHTa

OOpaboTka pe3ynbTaTOB MCCIICIOBAHUSA, 3 4

IOCTPOCHHUE TPadhUKOB

AHanu3 pe3ysIbTaToB UCCIICI0BAHMS U BbI- 3 46

BOJI 110 paboTe ’
HUTOIO : 9 14,6

Takum 00pa3om, Kaxas 1abopaTopHasi paboTa OIleHUBAETCI MUHUMYM B 9 0a-
JI0B, MakcUMyM B 14,6 6aiioB. [1ociie BeIoIHEHUS BCEX pabOT pacCUUTHIBAETCS UTO-
TOBBII OallJT IO TaHHOMY OIEHOYHOMY CPEJICTBY, KaK CyMMa 0aJlIoB 1O BCEM JIabo-
pPaTOPHBIM pabOTaM.

[Ipn moxaroToBke kK jabopaTopHOil paboTe mno auctuiuimHe «O0opynoBaHUE
HedTerazonepepaboTKu» B 9 cemMecTpe CTYACHT JOJKEH BBINOIHUTH CIEIYIOLIUE
BU/JIBI paboT:

MunuMajabHbIid | Makcumaib-
Buasl pador .
0as HbII 0aJu1

CamocrosiTenbHast mpopaboTKa TeopeTryie- 05 1
CKOI'0 Matepuasa K J1abopatopHoi paboTte ’
O3HakOMJIEHHE C YCTaHOBKOM, MPUOOPOM,
METOJMKON BBITIOJIHEHUS JIa0OpaTOPHOU 0,5 1
paboTHI
Brimonaerne HE0OXOAMMOTO  IKCIEPH- 1 1
MEHTa
O06paboTka pe3ynbTaTOB HCCIEIOBAHUA, 1 9
NOCTpOEHUE TpadUKoOB
AHanu3 pe3ysbTaToB UCCIEI0BAHUS U BbI- 9 3
BOJI 110 paboTe

UTOIroO : 3) 8

Takum 00pa3om, Kaxas 1abopaTopHasi paboTa OIEHUBAETCSI MUHUMYM B 5 0a-
JI0B, MakcuMyM B 8 6asuioB. [locie BbIoIHEHUS BceX pabOT pacCUYMTHIBAECTCS UTOTO-
BBIY OaJlT IO JAHHOMY OIICHOYHOMY CPECTBY, KaKk Kak CyMMa 0ajlioB IO BceM J1abo-
pPaTOPHBIM pabOTaM.



MuHHCTEPCTBO HAYKU U BBICIIET0 0Opa3oBanus Poccutickoit denepanu
HwxHekamMCcknii XUMHUKO-TEXHOJIOTUUECKHA MHCTUTYT ((pura)
deneparTbHOTO TOCYAAPCTBEHHOTO OFOIKETHOTO 00Pa30BaATEILHOTO YUPEKICHHUS
BBICILIETO 00pa30BaHUs
«Ka3aHCkuil HallMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxkynrvmem MEXaAaHUYECKUU
Kageopa MAXII

VYueOHbIM M1aHOM 1o HampasiieHuto noarotoBku 15.03.02«TexHonoruueckue
MalIuHBI U 000PYIOBaHKUE» ISl O0YUYaIOIIUXCS IPEAYCMOTPEHO MPOBEACHUE TPAKTH-
YecKuX 3aHATui no nucuuiuimHe «O0opynoBanue HedTerazonepepadbotku» B 8 u 9
cemecTpax. OOydaromuMcs MpeaararoTcs pa3HOyPOBHEBBIC 331aUH 1 3a/1aHUS PEKOH-
CTPYKTHBHOTO YPOBHSI, TIO3BOJISIONINE OIICHUBATh M IMaTHOCTHPOBATH YMCHUS CUHTE-
3UpOBaTh, aHAIM3UPOBATH, 0000IaTh (HAKTUUECKUN U TEOPETHUUYECKUN MaTepuai C
dbopMyIMpOBaHNEM KOHKPETHBIX BBIBOJOB, YCTAHOBJIEHHWEM MPUYMHHO-CIIEICTBEH-
HBIX CBSI3EH.

3ananme 1 Pacuer XapaKTepuMCTHK HACOCHOM CEeTH.
OCHOBHBIE XapaKTEPUCTUKH HACOCHOM CETH.
MeToibl peryIiupoBaHus XapaKTEPUCTUK HACOCHOTO 000PY10BAHMUS.
Br160p k03 PUIIMEHTOB MECTHBIX COMPOTUBICHUN.
[TonGop neHTpoOe)KHOTO HAacoca MO pe3yabTaTaM PacueToB.

e

3aganme 2 [logdop TemI000MeHHOr0 000PYI0BAHMSI
Tunsl TEII000MEHHOTO 000PYI0BaHMUSI.
CxeMbl IBUKEHUS TOTOKOB TEINIOOOMEHUBAIOLIUXCS CPE/I.
[TonGop TemI000MEHHUKOB TIO KaTaJory.
[IpOeKTHBII 1 MOBEPOYHBIEC PACUETHI TEIIOOOMEHHOTO 000PYAOBAHMUS.

PO E

3ananme 3 Pacuer Ten1000MeHHUKA 10 MOAOrpeBy HeGTH
MeTozpl pacuera CBONCTB HE()TSIHOW CMECH.
CxeMbl IBUKEHHS TOTOKOB TEINIOOOMEHUBAIOLIUXCS CPELL.
[Ton6op TemnooOMeHHNKA «TpyOa B TpyOe» MO KaTajory.
[TpoeKTHBIN 1 MOBEPOUHBIE PACYETHI TEINIOOOMEHHOTO 000PYA0BaHUS.

PO

3ananne 4 Pacuer mpouecca 0JHOKPATHOI0 MCTIAPEHUs JJIsl cMeceid Jier-
KHX YIJIeBOJOPOI0B
1. OcHoOBHBIE 3aKOHOMEPHOCTH Mpoliecca OAHOKPATHOTO McHapeHus: (KOHAeHCca-
1007179
2. Bp1060op KOHCTaHT (a30BOro paBHOBECHSI.
OnpezaeneHus J0IU OTTOHA CMECH.
4. Pacuer cocTaBOB MapOBOM U KUAKOU (Ha3.

w

3amanue 5 Pacuer nmeun nupoJinsa
1. OcHOBHBIEC 3aKOHOMEPHOCTH TIpoliecca MUPOJI3a
2. Omnpenenenre BpeMeHU PeObIBaHMS CMECH B PEaKIIMOHHOM 30HE.



w

Omnpenenenus TeroBOro 3¢ dexra peakiuu.
4. Pacyer nuametpa 3MeeBHKa TPyOOIPOBOAA.

3aganue 6 PacueTr KOJIOHHBI 10 pa3/ieleHUI0 MHOTOKOMIIOHEHTHOI
cMecH.
OCHOBHBIE 3aKOHOMEPHOCTH MHOTOKOMIIOHEHTHOM pEeKTU(UKAIIH.
Metoauka pacueTra oTapesiouHOro pacyeTa peKTU(HPUKALIMOHHON KOJIOHHBI.
OnpeneneHus COCTaBOB JUCTUILIATA U KyOOBOIO OCTATKa.
PacueT TemnoBbIX Harpy30k Ha AeQierMaTtop U HCIapUTEIb.

PO

Marepuaibl 1ab0paTOpHBIX PaOOT MPUBEACHBI B METOAMYECKOM YKA3aHUH:
B.B. Anekcees, C.B. PaukoBckuii, M.A. 3akupoB, A.A. XoMeHKo. MallluHbl 1
anmnapaThl XUMAYECKUX TPou3BoACTB. Jlaboparopusiii mpaktukym: Kazans, KHUTY,

2011, 226 c.
Kpurtepun oieHKH NpakTH4YecKUX padoT

[Ipy moAroTOoBKE K MpaKTHYECKOW padore mo mucnumuiiHe «OO0opyaoBaHUE
HedTerazonepepaboOTK» B 8 CeMECTpe CTYACHT JIOJDKCH BBITOJIHHUTH CIICTYIOITUE
BUJIBI PabOT:

MunumagabHbii | Makcumalib-
Buasl pador .
oasa HBIH 0aJ171

CamocrosTenpHas IpopadoTKa TeOpeTHYEC- 5 3
CKOT'0 MaTepHuaja K IpaKTHIECKOI paboTe
O3HakOMJIEHHE C METOJUKOM pacyera 2 3
BrinonHeHne HEOOXOIUMBIX PACYETOB 2 4
OOpaboTka pe3ynbTaTOB WCCICIOBAHNUA, 3 4
MOCTPOEHHE TpadUKOB
AHanu3 pe3ysIbTaToB UCCIICIOBAHMS U BbI- 3 46
BOJI 110 paboTe ’

HUTOI'O: 12 18,6

Takxum ob6pazom, kaxkaas 1adbopaTopHasi paboTa OlleHUBaeTCI MUHUMYM B 12 Oa-
J0B, MakcuMyM B 18,6 Oaios. [Tocne BeImoHEHUS BceX pabOT pacCUUTHIBAETCS UTO-
TOBBII a1 O TaHHOMY OLIEHOYHOMY CPEJICTBY, KaKk CyMMa 0aJuIOB 10 BCEM IpakK-
TUYECKUM paboTaMm.

[Ipu moxarotoBke k jabopaTtopHOil padoTe mno auctuiuimHe «O0opynoBaHuE
HedTerazonepepaboTku» B 9 ceMecTpe CTYIEHT JIOJDKEH BBITIOJHUTH CIETYIONINE
BU/IbI paboT:

MubnuMaJabHblidi | MakcuMaJib-

Buasl paoot .
AL P oaJLa HBIA 0211




CamocrosiTenbHas IpopadoTKa TeOpeTuye-

9 1 1
CKOT'O MaTepuaia K IpaKTUIECKO padoTe
O3HaKoOMJICHHE C METOJMKON pacyeTa 1 1
BrinosHeHne HEOOXOAMMBIX PacueTOB 1 2
OOpaboTka pe3ynbTaTOB MCCIICIOBAHUSA, 1 9
IOCTPOCHHUE TPadhUKOB
AHanmu3 pe3ynbTaToB UCCIICIOBAHMS U BbI- 13 33
BOJI 110 paboTe ’ ’
HUTOI'O : 5,3 9,3

Takum 00pa3oM, kaxaas jgabopaTtopHasi paboTa OIIECHUBAETCS MUHUMYM B 5,3
0aya, makcuMyM B 9,3 6auioB. [Tocie BbITIoOTHEHNS BCeX paOOT pacCUUTHIBACTCS UTO-
TOBBINA 0aJI IO TAHHOMY OIIEHOYHOMY CPEJICTBY, KaK Kak CyMMa OaJlJIOB 1O BCEM

71a00paTOpHBIM paboTaM.

Marepuanbl IpakKTUIECKUX padOT MPUBEICHBI B METOIMYECKOM YKa3aHUU:
B.B. Anekceen, C.B. PaukoBckuii, M.A. 3akupoB, A.A. XoMeHK0. MallluHbl 1
anmapaTbl XMUMUUYECKHX TMpou3BocTB. JIabopartopusiii mpaktukyM: Kazans, KHUTY,

2011, 226 c.




MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccutickoit denepanu
HwxHekamMCknii XUMUKO-TEXHOJIOTUUECKU HHCTUTYT ((puTra)
deneparTbHOTO TOCYAAPCTBEHHOTO OFOIKETHOTO 00Pa30BaATEILHOTO YUPEKICHHUS
BBICILIETO 00pa30BaHUs
«Ka3aHCkuil HallMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxkynrvmem MEXaAaHUYECKUU
Kageopa MAXII

Y4eOHbIM 1aHOM Mo HampasieHuto moArotoBku 15.03.02«TexHonornueckue
MaIIuHBI 1 000PYAOBaHUE» IS 00YUAIOUMIUXCS MPETyCMOTPEHO BBITTOJTHECHHUE JBYX KOH-
TPOJIbHBIX padoT mo aucturmimHe «O0opyaoBanue HedTerazonepepadboTKkm» B 8 U 9 ce-
MecTpax.

Konrpoabnasi padora Nel. Pacuer TpyOuaToii neuun
3aganue: OnpeaenuTh YaCOBOM pacxoj *KUAKOTO TOILTMBA JIJIsl HarpeBa ChIpOi HEPTH B
TpyO4aToil Meyn yCTaHOBKM BaKyyMHOM NEPEroHKH HeTH

BapuaHTsl 3a1aH1il 1 OCHOBHBIE TTOJIOKEHHSI U PEKOMEHIAlIUK IO BBITIOTHEHUIO
KOHTPOJILHOUM paOOTHI MPEACTABICHBI B METOAMYECKOM YKa3aHUU:
1. Mawuner u annapamel negpmezazonepepabomku: memooudeckue YKasanus: 6
2-x wacmsax. Yacmo 2/ M.A. 3axkupos . — Huoicnekamcx: HXTU ®I'BOY BO
«KHUTY», 2017. — 16¢.

Kontpoabnasi padora Ne2.
3ananme 1. Pacuer peakTopa uaealbHOTO BHITECHEHUS, OAHO- M YETHIPEX CEKIUOHHOTO
peakTopa CMeIICHHUS.
3amanue 2. [TogObop B KOJIOHHE CTaHAAPTHOM TapEJIKU 3aJJAaHHOTO THUIIA.

BapuaHThl 3a1aHNii 1 OCHOBHBIE TTOJIOKCHUS M PEKOMEH/IAIMH 110 BBHITIOJTHEHUIO
KOHTPOJIBHOH pa0OTHI MPEACTABIICHBI B METOIMYSCKOM YKa3aHHH:
1. Mawunwst u annapamet xumuyeckux npousgoocms: Memoo. Yrkazanus u 3a0a-
HUs K koumpoavrou pabome. 4.1 / Kazans, 2006. 32c.



MuHHCTEPCTBO HAYKU U BBICIIET0 0Opa3oBanus Poccutickoit denepanu
HwxHekamMCknii XUMUKO-TEXHOJIOTUUECKU HHCTUTYT ((puTra)
deneparTbHOTO TOCYAAPCTBEHHOTO OFOIKETHOTO 00Pa30BaATEILHOTO YUPEKICHHUS
BBICILIETO 00pa30BaHUs
«Ka3aHCKkuil HallMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUA YHUBEPCUTETY

Daxynvmem MeXaHUICCKUN
Kageopa MAXII

Hanpapnenue noaroroBku: 15.03.02«TexHOJOrMYECKHE MAIIIMHBI U 000PYA0BAHUEY
(k00 u HaumeHogaHue)

[Tpoduns/mporpamma: O6opynoBanue HedTerazonepepadboOTKu
(naumenosanue)

Cemectp 9
YTBEPXIAIO

3aB.xadenpoit N.H. Manpimes

« 12 » anpens 2022 r.

JK3aMeHAlMOHHBbIH OuiteT Ne 1
ITo nucnunauue O0opyaoBanue HedTerazonepepadboOTKH
1. Conocrasnenue kpuBbix OW 1 UTK no ux napopmatuBHoctu. Pekomenaamm
10 IPAKTUYECKOMY NPUMEHEHHUIO.
2. KyOoBble peakTOpsbI AJIs MPOBEICHUS XUM. PEAKIIUH B CHCTEMAX a3 - )KUIKOCTh:
Ha3HAYEHUE, KOHCTPYKTUBHOE UCIIOJTHEHUE.

Kpurepuu ounenku 3x3ameHa

MakcruMalIbHOE KOJIMYECTBO OauioB 3a 3k3aMeH 40: MaKCUMAaJIbHOE KOJIHYE-
CTBO 0ajuioB 3a mepBbid Borpoc 10, MakCuMalibHOE KOJIMYECTBO OaJljIOB 32 BTOPOM
Borpoc 20, MakKCUMaJIbHOE KOJIMYECTBO OAJIJIOB HA OTBETHI 2 JOMOJIHHUTEIBHBIX BO-
npocos 10.

MuHMMaIbEHOE KOJIMYECTBO OAIIIOB 32 HK3aMEH 24: MUHUMAJIbHOE KOJIUYECTBO
O0aJuI0oB 3a TMEpBbIM BOMpPOC 6, MUHUMAaJIbHOE KOJUYECTBO OAJJIOB 3a BTOPOM BO-
npocl2, MUHUMAJIbHOE KOJUYECTBO OAJIJIOB HA OTBETHI 2 JIOMOJHUTEIBHBIX BOIIPOCOB
6.

JIOTIOJTHUTENBHBIA BOIIPOC - ATO 000 M3 CIIHCKa dK3aMEHAIMOHHBIX BOIIPO-
COB, OTBET Ha KOTOPBIH JOCTAaTOYHO AaTh B KpaTKoi (hopme.



Bonpocel Ha 3k3aMeH.

wCoNARLNE

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

30.
31.
32.

33.
34,
35.
36.
37.

38.

39.

OO1ue cBoiicTBa He()TU U HEPTETIPOTYKTOB

Knaccudukanus nedreil.

DJEeMEeHTHBIN, XUMUYECKH U (PPAKIIMOHHBIN COCTaB HEPTH.

[Ipocras (crangaptHas) pasronka HegTu (kpuBas ON).

Kpusas uctuanbix Temneparyp kurnenus (UTK).

Cootnomenus Mmexay kpuBbiMi MTK u crannaptHoii pasronku (ON).
Conocrasnenue kpuBbix O u UTK no nadopmatuHocTH.

[Topsimok mpeacTaBiieHus cocTaBa HEPTHU ¢ ucroab3oBaHueM kpuBoi NTK.
Pacuer ®XC HedTsAHBIX (PpaKkuii U ICEBIOKOMIOHEHTOB, BHIPAKEHHBIX Yepe3
kpuByro UTK

. Metobl 100b14M HETH
. [IpombicnioBas cuctema cOopa HepTH 1 raza. TexHosornueckue npueMsl cOopa u

NOJATOTOBKHU HE(TH, Ta3a U BOJbI

TpebGoBaHus K MOATOTOBKE HEDTH

TpebGoBanust K MOATOTOBKE K TPAHCIOPTUPOBKE MPUPOJAHOIO Ta3a.

OCHOBBI TEXHOJIOTUN TIPOMBICIIOBON MOJITOTOBKU HE(DTH

TepmoxumMuyeckue ycTaHOBKU oAroToBKkU HedTH (TXY)

VYcranoBka “Taiidyn 1-400"

DnekTpoobecconuBaroias ycranoBka (3JI0Y)

Crabunuzauus HepTH

biok atMocdepHoii neperonku HeTH, TPUHIMIHAIBHAS CXeMa

[TpuHIMTIBEI paOOTHI CTI0KHOW KOJIOHHBI, CTPUITHHT CEKITUU

OO6uue npencraBiaeHus o mpoiecce pektudukanuu (Ha npumepe koiaoHHbsl ABT)
Oco0EHHOCTH KOHCTPYHUPOBAHUS CIOKHBIX KOJIOHH

biok BakyyMHOM NIEperoHKH Ma3yTa, IPUHIMIINAIbHAS CXEMa.

AmnmaparypHoe opopmiieHne BaKyyMHOTO OJI0Ka

Ocobennoctu koHcTpyupoBanus BK

Bakyymcosnaromue cucremsl (BCC)

Knaccudukanuys KOHTaKTHBIX YCTPONUCTB MaCCOOOMEHHBIX almnapaToB.
OCHOBHBIE XapaKTEPUCTUKU KOHTAKTHBIX YCTPOMNCTB.

CtpykTypa 0apO0OTaXHOTO CJOS, MOAXOJbl K OMUCAHUIO MPOIIECCOB MacCO00-
MEHa.

KOHCTpYKTUBHBIE 3JIEMEHTHI CIIOKHBIX KOJIOHH.

Oco0eHHOCTH MTPOLIECCOB pa3IeaeHUs], IPOBOAMUMBIX MOl BAKYYMOM.
CoBpeMeHHbIE HAacaJKu, UCIIOJIb3yeMble MpH nepepadboTke HeTH (peryspHbIe,
HEpEryJsipHbIE, IEPEKPECTHOTOUHBIE), X TPEUMYILECTBA U HETOCTATKHU.
PacueTsl 31€eMEHTOB MacCCOOOMEHHBIX KOJIOHH Ha MPOYHOCTh U YCTOWYUBOCTb.
[TonGop u MpoeKTUPOBaHUE BAKyyMCO3JAIOIINX CUCTEM.

Tepmuueckuil KpeKuHr nox nasieHueM. @aktopsl, Bausomue Ha npouecc TK.
XumusMm npouecca TK.

Buasl TK (mapodassublii KpEKUHT TSHKEJIOTO ChIPbs, TUPOJIU3 JIETKUX YTJIeBOI0-
POJIOB)

OcHoBHOe oOopynoBanue npouecca TK (peakrop, peakiiMoHHas Kamepa, BakKy-
yMHasi KOJIOHHA).

OcobeHHocTr paboThl HACOCHOTO U TEIIO0OOMEHHOTO0 000PY10BAHMS.



40.

41.

42.

43.
44,

45.

46.

47.
48.
49.

50.
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52.

53.
54.
55.
56.
57,
58.
99.
60.
61.
62.
63.

64.
65.

66.
67.

68.

69.
70.

71.
72,

[Ipouiecc 3aMeITIEHHOr0 KOKCOBaHMs (OCHOBBI TEXHOJIOTMH, OCHOBHOE 000pY/10-
BaHUE)

Karanmutuyecknii KpeKMHI C HIAPUKOBBIM KaTaIU3aTOpPOM (XMMHU3M MpoLecca,
TEXHOJIOTHYECKas cXema).

Karanmusatopsl npouecca kpekuHra. Turbl. MeTopl H3rOTOBJICHHS U MOAEpKa-
HUS aKTUBHOCTH KaTaJIM3aTOpa IIPH IJIUTEIbHON SKCILTyaTal[uu.

PeakTop ycTaHOBKM KaTaJuTUYECKOTO KPEKMHIA C IAPUKOBBIM KaTaJIM3aTOPOM
PerenepaTtop ycTaHOBKM KaTaTUTHUYECKOTO KPEKUHIa C IIAPUKOBBIM KaTaau3aro-
poMm

Cucrema MHEBMOTPAHCIIOPTAa YCTAHOBKHM KaTaJTUTUYECKOTO KPEKUHTA C IIAPUKO-
BBIM KaTallM3aTOpPOM

Karanutuyeckuii KpeKUHT ¢ MbUIEBUAHBIM KaTadU3aTOPOM (XMMU3M Mpolecca,
TEXHOJIOTUYECKasi CXemMa)

PeakTop ycTaHOBKH KaTaIMTUYECKOTO KPEKUHTA C TTBIEBU/IHBIM KaTall3aTOPOM.
['uapoauHamMuueckue pekuMbl, XapakTepusytomue padboty annaparoB ¢ KC
PerenepaTtop yCTaHOBKM KaTAJIMUTHUYECKOIO KPEKHHIA C MBLJIEBUIHBIM KaTaln3a-
TOPOM.

Oco0eHHOCTH POBEEHUS MPOLIECCOB B «KHUIISIIIIEM CIIOE»

[TpyHUIMIIBI OpraHMU3alMK Mpoliecca KaTaTUTHYECKOro pUGOPMUHTA (XUMHU3M
mpoiiecca, TEXHOJIOTUYECKasi CXeMa).

Karanmuzaropsl nponeccoB KP u I'O. Metonbl nogaepxanusi akTHBHOCTH KaTa-
JM3aTopa Npu JUIUTEIbHON SKCILTyaTalluH.

KoHcTpykum peakTopoB yCTaHOBKU PUGOPMHUHTA.

[lepcnexkTuBHBIE HarpaBiIeHUs: 0POpMIIEHHUS TTpoliecca puopMuHra.

[IpueMsl pacueTa 3J1IEMEHTOB PEAKIMOHHOTO 000PY0BaHUS HA IPOYHOCTbD.
Tennosou pexxum npouecca KP, MmeTons! moanepxanus TEMIOBOTO PEXUMA.
[IpuHUMITBEI TPOBEAEHUS MTPOLIECCa TUAPOOUYHUCTKHU YIIIE€BOJIOPOIHOTO ChIPbS.
Konctpyknuu peakropos ['O.

Nctounuku nerkoro yriaeBoaopoaHoro ceipbs Ha HII3 u I'TI3.

HanpasneHnust ncnonab30BaHus JIETKOTO YIIIEBOJOPOIHOTO ChIPBSI.
[IpuHuunuaneHbie cxembl [ QY.

OcHOBHBIE IPUHIIUTIBI KOHCTPYUPOBAHUS KOJIOHHOTO 000pynoBanus ['OY.
KoHneHcalinonHbie W HCApUTENIbHBIE Y37bl PEKTHU(GUKAIIMOHHBIX YCTAHOBOK
(KOHCTPYKIIMH, 0COOCHHOCTH pabOThI).

KoHcTpyKIMoHHBIE MaTepHrabl, UCIIOJIb3yEMBIE IPH CTPOUTENLCTBE [ DY
Oco0eHHOCTH TIPOBEJCHUS MEXaHUYECKMX PACUETOB KOJOHHOTO 00OpYyIOBaHUS
Iroy.

AmnmnaparypHoe oopmiieHHE MPOIECCOB OCYIIKU MPUPOIHBIX Ta30B Ha ['T13.
AmnmnaparypHoe odpopMIIeHHE IPOLECCOB OYUCTKH JIETKOTO YTJIEBOJOPOIHOTO ChI-
Pbs OT KUCIIBIX IPUMECEH.

[Tpumepsl annapaTypHO-TEXHOJOTUYECKOT0 O(POPMIIEHUS PEAKIIMOHHBIX IIPOLec-
COB (MPOU3BOJICTBA ATUJICHTJIMKOJIEH, 3TAHOJIAMUHOB).

MaremaTH4eCcKOe ONTMCAaHUE U MOJIEJIMPOBAHUE PEAKIIMOHHBIX IIPOLIECCOB.
['upponuHamMuyeckue MoJIENd, UCMOJIb3yeMble NPU MOAEIUPOBAHUU PEAKIIUOH-
HBIX MTPOLIECCOB.

Ocob6eHHOCTH afnmaparypHoro ohopMIIeHUSI PEAaKTOPHOTO 000PY0BaAHUSI.
PacyeTs! peakiinOHHOTO 000PYOBaHMSI HA TPOYHOCTb.
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DU3NKO-XUMUYECKUE OCHOBBI TEXHOJOTMHU PA3PYLICHUS YCTOWYUBBIX BOIHO-
HE(PTAHBIX IMYIBCHI.

OcobenHocTty amnmapaTypHoOro 0hOpMIICHUS MPOIECCOB 00€3BOKUBAHUS HEPTH
Ha IPOMBICHAX.

OcoOenHoctu xpaHneHust HeTH B pe3epByapHbIX napkax. Koncrpykiuu Hedrs-
HBIX pe3epByapoB, MeTobl X pacyeTa Ha POYHOCTb.

Knaccudukanus TermiooOMeHHOro 060py/10BaHHUsL.

Koxyxotpy6uatsie Termooomennuku (turnos TH, TJI, TY, TII). Kouctpykiuw,
OCHOBHBIE 3JIEMEHTBHI.

Opranuzanusi MHOTOXOJOBBIX PEXUMOB JIBUIKEHHSI TEIJIOHOCUTENEH B TpPyOHOM
U MEXTPYOHOM MPOCTPAHCTBAX, JOCTUTAEMBIE PE3YJIbTATHI.

Pacuer 351eMEeHTOB TEMI000MEHHMKA HA MPOYHOCTh IPHU HAJTMYMM Mepenajia AaB-
JIEHUH cpell B TPYOHOM U MEXTPYOHOM MPOCTPAHCTBAX.

Pacuer snemMeHTOB Tem1000MEHHHUKA HA MTPOYHOCTh IPU HAIUYUU PA3HULIBI TEM-
npepaTyp MEeXIy CpelaMy B TPYOHOM U MEXTPYOHOM MPOCTPAHCTBAX.
TemnooOMEHHUKN W3 HEMETAJUIMYECKUX MaTepuanoB (rpaduToBble, KOMIIO3UT-
HBIE).

Tennossie TpyObl. [TpuHLIMIIBI PabOTHI, MPUMEPHI KOHCTPYKTUBHOIO BBIMOJIHE-
HUS, TPEUMYILECTBA U HEJOCTATKHU.

Amnmnapatbl BO3AyIIHOTO OXJaxaeHus. [IpuHuunel paboTel, mpuMepbl KOHCTPYK-
TUBHOT'O BBITIOJIHEHMS, IPEUMYIIIECTBA U HEOCTATKH.

Knaccudukanusa nacocoB. Haubonee pacnpocTpaHEHHbIE TUIIbI, PUHUMUIT JEH-
CTBUSL.

LentpoOexxHbie Hacockl. [IpuHIMIBL yeTpoiicTBa U pabOThl. MHOTrOCTYyIIE€HYAThIE
HACOChI, 00JIaCTU IPUMEHEHUS.

[Iprpona BO3ZHMKHOBEHUSI OCEBBIX CHJI, ACMCTBYIOIIMX HAa poTop. Meromsl mx
KOMITEHCALIUH.

[ToammnHUKOBBIE y35bl HacocOB. [IpuMepbl KOHCTPYKLIMHA, OCOOEHHOCTH MOJI-
IIMITHUKOB KaU€HUS U CKOJIbKEHUS, 00JIaCTH PUMEHEHUS.

VY1ioTHeHUs BaloB (CaJlbHUKOBBIE, TOpLEBbIE). [IpuMepsl KOHCTpyKLUH, 00na-
CTH MPUMEHEHUS, IPEUMYIIECTBA U HEJOCTATKH.

Hacocsl nientpoOexHble repmeTruHble. OCHOBHBIE NPUHIMIBI paOOoThI. [Ipenmy-
I1€CTBA U HEJOCTATKH.

I'epmeTuunbie MarHuTHBIE My(PTHI. OCHOBHBIE MPUHLUIIBI paboThl. [Ipenmytie-
CTBa U HEJOCTATKHU.

TennorexHu4ecKue npoLecchl, NPOTEKAOIINE B IeYax

TepmoTexHOoJIOrHYecKue (PEaKIIMOHHbBIE) MPOLECCHI, MPOTEKAOIINE B ITeYax
XuMu4eckue 1 PU3NKO-XUMUYECKHE MPEBPAILEHus, TPOTEKAIOIIHE B Ieyax.
[Tpunuunel pacuera W mpoekTHpoBaHus (moadopa) meuel. TeruioBoil GanaHC
nporecca.

OCHOBHBIE XapaKTEPUCTUKH Teuell. Pacyer npolecca ropeHus TOIIMBa B IPELO-
e Kamepe.

Pacuyer nporuecca remonepenauu ot ¢pakena ropeHus TOIIMBA WIN OT U3JTy4aro-
el CTEHKHU K TEIJIOBOCHPUHUMAIOIIEH MOBEPXHOCTU. MeToibl MHTEeHCUHKa-
I[MU TIpolLiecca TerIonepe auH.

Koncrpykuuu TpyOuarsix nedeir. OCHOBHBIE 3JIEMEHTHI.

3MeeBUKH TpyOUaThiX neueid. ['apHuTypa TpyOUaThix medei.



99. Kapkacel 1 00MypOBKa TpyOUaThIX MeUEH.
100. TomnuBo-cxuratomue ycrpoictsa (TCY) TpyOuaThix nedei.
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