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Hepeuenb Komnememmﬁ u um)ukamopoe oocmudiceHusn Komnemenuuﬁ C yKazanuem smanoes (l)opjnupoaauuﬂ 6 npoyecce océoenun ouc-
Uunjiunol

Komnerennus:

[1K-6 - crmocoGHOCThIO pa3pabaTbiBaTh pabOUyI0 MPOEKTHYIO M TEXHUYECKYIO JOKYMEHTAINI0, OpOpPMIIATh 3aKOHUYEHHBIE
IPOCKTHO-KOHCTPYKTOPCKHE PaOOTHI ¢ TIPOBEPKOM COOTBETCTBHUS pa3paldaThIBAEMbIX MPOEKTOB W TEXHUYECKOW JTOKYMCHTAIHH
CTaHJIapTaM, TEXHHYECKUM YCIOBHUSAM M JIPYTMM HOPMATHBHBIM JIOKYMEHTAM;

[1K-7 - yMeHHreM MPOBOANUTH MPEABAPUTEIHHOC TEXHUKO-DKOHOMHYECKOE 000CHOBAHUE MTPOCKTHBIX PEIICHHA;

[1K-8 - ymeHueM mpoBOIUTE MaTEHTHBIE UCCIICIOBAHUS C IICJIBI0 00ECTICUCHUS MTATCHTHOW YUCTOTHI HOBBIX IMPOCKTHBIX pe-
IICHUH ¥ UX TTATEHTOCIIOCOOHOCTH C OTPE/ICIICHUEM,

[1K-9 - ymMeHneM npUMEHATh METO/IbI KOHTPOJISA Ka4eCTBA U3/ICINI 1 00BEKTOB B chepe MpoPeCCHOHATBHON ACATCIBHOCTH,
IIPOBOJIUTH aHAJIN3 IPUYHH HAPYIIICHHA;

ITIK-17 - cnocoOHOCTBhIO OpraHU30BaTh PA0OTY MAJIBIX KOJUICKTHBOB MCIOJIHUTENICH, B TOM YHCIIe HaJl MEXIUCIUILUIMHAD-
HBIMH IIPOCKTAMH;

[1K-18 - yMeHHeM COCTaBIIATh TEXHUYCCKYIO JOKyMeHTaIuIo (rpaduku padoT, MHCTPYKIIUH, CMETHI, IJIaHbI, 3asSBKU HA Ma-
TEPHUAJIBI U 000PYIOBAHKE) U MOATOTABINBATH OTYETHOCTH TI0 YCTAHOBJIICHHBIM (pOpMaM, IOAr0TaBIUBATh JIOKYMEHTAIIHIO JTSI CO-
3JIaHUS CHCTEMbl MEHE/DKMEHTA Ka4eCTBA HA TIPENPUSATHH;

[1K-19 - ymeHueM NMpoBOAUTH aHAJIM3 U OIEHKY MPOU3BOJICTBEHHBIX U HETIPOW3BOCTBEHHBIX 3aTpaT Ha 00ECTICUCHHE Tpe-
OyeMoro KadecTBa MPOAYKIINH, AHATU3UPOBATh PE3YIbTATHI ACATEIHHOCTH MTPOU3BOACTBEHHBIX MOAPA3ICICHUN;

[1K-20 - roTOBHOCTBIO BBITIOJIHATH PAOOTHI IO CTAHIAAPTHU3AIUHN, TEXHUIECKOHN MOATOTOBKE K CEPTUDHUKAIINN TEXHUIECKUX
CPEIICTB, CHCTEM, MPOIIECCOB, 00OPYAOBAHUS U MAaTEPUAIOB, OPTAaHU30BBIBATH METPOJIOTUUECKOE 00ECTICUCHNE TEXHOIOTHIECKUX
IIPOIIECCOB C UCIOJIb30BAHUEM THUIIOBBIX METO0B KOHTPOJISI KAY€CTBA BHITYCKAEMOU MPOTYKIIHH,

[1K-21 - ymeHreM MOAroTaBIMBaTh UCXOIHBIE TAHHBIE JIJI BEIOOpPA M 000CHOBAHMS HAYYHO-TEXHUYECKUX U OpTraHU3aIHOH-
HBIX PEIICHUA Ha OCHOBE YKOHOMHYECKUX PaCUCTOB;

[1K-23 - ymeHneM mpoBOIUTh OpraHU3aIMOHHO-TUIAHOBBIE PACUETHI 110 CO3JaHUIO WJIN PEOPTaHU3aIuU TIPOU3BOICTBCHHBIX
YYaCTKOB, INIAHUPOBATh PabOTy MepcoHaia v (POHIOB OIIATHI TPY/IA.



Ounas ¢popma

Hnouxamopwl oo-
CMUIICEHUA KOM-

Dmansl popmuposanusn é npoyecce 0c60eHUA OUCUUNTUHBL
(ykazamo 6ce memwl uz PITJ])

Haumenoeanue OUECHOU-

nemenuuu Jexyuu Ilpaxkmuueckue 3ansa- | Jlabopamopuwie 3ans- Kypcoeoii npoexm
mus mus (paboma) Ho20 cpedcmea
ITIK-6 Temn 1,9 Ilpakmuueckue pa- | Jlabopamopnan  pa- Jlabopamopnasa paboma,
oomot 1-2 ooma 5 Ilpakmuueckas pa-
ooma, Ix3amen
HK-7 Temn 1,2 Ilpakmuueckue pa- | J/labopamopnaa  pa- Jlabopamopnasa paboma,
oomot 1-2 ooma 5 Ilpakmuueckas pa-
ooma, IK3amen
11K-8 Temwvr 1-2, 9, | Ilpakmuueckue pa- | /labopamopnas  pa- Jlabopamopnasn paboma,
11, 13 oomul 3-4 ooma 6 Ilpaxmuueckas pa-
ooma, Kypcoeoit npo-
exkm, IKzamen
I1K-9 Temor 2, 9,|Ilpakmuueckue pa- | /labopamopnas  pa- Jlabopamopnasa paboma,
11, 13 oomul 3-4 ooma 6 Ilpaxmuueckas pa-
ooma, Ik3zamen
IIK-17 Temwt 3, 5, 6, | IIpakmuueckue pa- | J/labopamopnsie  pa- Jlabopamopnan paboma,
8,9, 11-13 oomot 4, 8 oomur 1-3 Ilpakmuueckas pa-
ooma, IK3amen
[1K-18 Temot 3, 5,6 | Ilpakmuueckue pa- | /labopamopuvie  pa- Jlabopamopnaa padoma,
oomut 2-3 b6omut 1-3 Ipaxkmuueckas pa-
ooma, Ix3amen
I1K-19 Temwvr 3,5,6 | IlIpakmuueckue pa- | J/labopamopnas pa- Jlabopamopnaa paboma,
oomuor 7-8 ooma 4 Ilpakmuueckas pa-
ooma, IK3amen
I1K-20 Temot 4, 7-8 | Ilpakmuueckue pa- | /labopamopuvie  pa- Jlabopamopnaa padoma,
oombt 5-6 oomuwt 1-4, 7-8 Ipakmuueckaa pa-

ooma, Kypcoeoit npo-
ekm, JKzamen




[K-21

Temwt 4, 7-8, | IIpakmuueckue pa- | J/labopamopnasa  pa- Jlabopamopnasn paboma,
10, 12 oomut 5-7 o6oma 8 IHpaxkmuueckas pa-
ooma, Ix3amen
[1K-23 Temwr 4, 7-8, | IIpakmuueckue pa- | J/labopamopnvie  pa- Jlabopamopnaa paboma,
10, 12 oomut 5-7 oomut 7-8 Ilpakmuueckasn pa-

ooma, IK3amen

Ouno-3aounasn ghopma

Hnouxamopwl oo- Imanst hopmuposanus ¢ npoyecce 0C60€HUA OUCUUNTUHDBL
CmusIceHus Kom- (ykazamo 6ce memwi uz PII])
nemenuuu Jexyuu Ilpaxkmuueckue 3ansa- | Jlabopamopuwie 3ans- Kypcoeoii npoexm Haumenosanue oyenou-
mus mus (paboma) Ho20 cpedcmea
ITIK-6 Temn 1,9 Ilpakmuueckue pa- | Jlabopamopnan  pa- Jlabopamopnasa paboma,
oomot 1-2 ooma 5 Ilpakmuueckas pa-
ooma, Ix3amen
HK-7 Temn 1,2 Ilpakmuueckue pa- | J/labopamopnasa  pa- Jlabopamopnasa paboma,
oomot 1-2 ooma 5 Ilpakmuueckas pa-
ooma, IK3amen
11K-8 Temwt 1-2, 10, | Ilpakmuueckue pa- | /labopamopnas  pa- Jlabopamopnasn paboma,
12 oomul 3-4 ooma 6 Ilpaxkmuueckasn pa-
ooma, Kypcoeoii npo-
exkm, IK3amen
1K-9 Temwt 2, 10, | IIpakmuueckue pa- | J/labopamopnaa  pa- Jlabopamopnasn paboma,
12 oomul 3-4 ooma 6 Ilpaxkmuueckan pa-
ooma, Ix3amen
[K-17 Temwt 3, 5, 6, | IIpakmuueckue pa- | J/labopamopnvie  pa- Jlabopamopnasa paboma,
10-12 oomot 4, 7 oomur 1-3 Ilpakmuueckas pa-
ooma, IK3amen




I1K-18

Temwvr 3,5,6 | IIpakmuueckue pa- | /labopamopnvie  pa- Jlabopamopnasn paboma,
oomot 2-3, 7 oomur 1-3 Ipaxkmuueckasn pa-
ooma, Ix3amen
[1K-19 Temwvr 3,5,6 | IlIpakmuueckue pa- | J/labopamopnas pa- Jlabopamopnaa paboma,
oomut 6-7 boma 4 Ilpakmuueckasn pa-
ooma, IK3amen
I1K-20 Temot 4, 7-8 | Ilpakmuueckue pa- | /labopamopuvie  pa- Jlabopamopnasa paboma,
oomul 5-6 oomwr 1-4,7-8 Ipaxmuueckaa pa-
ooma, Kypcoeoit npo-
exkm, IKzamen
IK-21 Temovr 4, 7-9 | Ilpakmuueckue pa- | /labopamopnas pa- Jlabopamopnasa paboma,
11 oomut 5-6 6oma 8 Hpaxkmuueckaa pa-
ooma, Ik3zamen
IK-23 Temwt 4,7,9 | Ilpakmuueckue pa- | J/labopamopneie  pa- Jlabopamopnasa paboma,
oomut 5-6 oomut 7-8 Ilpakmuueckas pa-

ooma, IK3amen




Ilepeuens oyenounvix cpedcme no OUCUUNIUHe

Ounan popma

6 cemecmp
Ouyenounvle cpeocmea Kon-60 Min, éannoe Max, oannos
Ilpakmuueckaa paboma 4 36 56
Jlabopamopnasa paboma 4 24 44
Hmozo 60 100
1 cemecmp
Ouyenounvle cpeocmea Kon-60 Min, éannoe Max, oannos
Jlabopamopnasa paboma 4 20 32
Ilpakmuueckasa paboma 4 16 28
IK3amen 1 24 40
Hmozo 60 100
Ouyenounvte cpeocmea | Kon-eo Min, éannoe Max, oannos
(bazoeviit ypo- | (nosviuennwiii ypo-
6€¢HD) 6€HD)
Kypcosoii npoexm (pa- 1 60 100
ooma)
OuHo-3a04Has ¢popma
{ cemecmp
Ouyenounvie cpeocmea Kon-60 Min, éannoe Max, oannoe
Ilpakmuueckasa paboma 4 60 100
Hmozo 60 100
8 cemecmp
Ouyenounwvle cpeocmaa Kon-60 Min, éannoe Max, oannoe
Jlabopamopnas paboma 4 24 42
Ilpakmuueckasa paboma 3 12 18
IK3amen 1 24 40
Hmozo 60 100
‘ Ouyenounvie cpeocmea ‘ Kon-60 ‘ Min, éannos | Max, éannos




(bazoewtii ypo- (nosvtuennwtii ypo-
6CHDb) 6€HD)
Kypcoeoit npoexm (pa- 60 100

ooma)




Illkana ouenueanusn

Mudposoe
BbIpasKeHHne

Boipa:xenue B
0aJsnax:

CioBecHoe
BhIpajKeHHe

Kpurtepun oneHKH HHIMKATOPOB JO0CTHKeHHs P GpopMe KOHTPOJIS:

JK3aMeH / 3a4eT ¢ OLIEHKOM

3ager

5

87 - 100

Otanuno (3a-
YTEHO)

OrneHKa «OTJIMYHO BBICTABIISIETCS CTYICHTY, €CJIH TEOPETHIECKOE COIepKa-
HHUE Kypca OCBOEHO MOJHOCTHIO, 0e3 po0esIoB; NCUepIbIBaiolle, OCIe10-
BaTeNbHO, YEeTKO M JIOTHUECKH CTPOMHO H3JaracT MaTepHhal, CBOOOIHO
CHpaBIsieTCs C 3aJla4aMU, BOIIPOCAMU U IPYTUMH BUIaMU IPUMEHEHHsI 3Ha-
HUH; UCTIONB3YET B OTBETE IOTIOTHATENBHBIN MaTeprall BCe TPeyCMOTpEH-
HBIE TIPOTPaMMO¥ 3aJJaHuUs BBITIOJIHEHBI, KAYECTBO UX BEITIONHEHUS OIICHEHO
YUCIIOM 0aJUIOB, OJIM3KUM K MAKCHMAaIbHOMY; aHAJIM3UPYET MOJTyYCHHBIC pe-
3yJIBTATHI; MTPOSBISIET CAMOCTOSTEILHOCTh NIPY BHITTOJIHEHUH 33/TaHUH

74 - 86

Xoporio (3a-
YTEHO)

O1eHKa «X0pOIL0>» BBICTABIAETCS CTYACHTY, €CIIH TEOPETHYECKOE COLIepKa-
HUE Kypca OCBOEHO MOJTHOCTHIO, HEOOXOJMBIE MMPAKTHYECKHAE KOMITETEHIIUH
B OCHOBHOM C()OPMHUPOBAHBI, BCE IPELYCMOTPEHHBIE TPOrPaMMOii 00ydIeHus
y4eOHbIE 3a1aHUsI BHIIOJIHEHbI, KAUECTBO MX BBIMOJHEHUS 1OCTATOUYHO BbI-
cokoe. CTyIeHT TBEp/IO 3HACT MaTepral, FPaMOTHO U IO CYIIECTBY H3JIaraet
€ro, He JOMYyCKasi CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC.

60-73

VY nosneTBopu-
TenbHo (3a-
YTEHO)

OueHka «yIOBIETBOPUTEIBHO» BBICTABISIETCS CTYJEHTY, €CIIU TEOpeTHYE-
CKOe cojep)KaHne Kypca OCBOEHO YacTUYHO, HO MPOOENsl HEe HOCAT CyIIe-
CTBEHHOTO XapakTepa, OOJBITHHCTBO MPEAYCMOTPEHHBIX IPOTPaMMOi 3a/1a-
HUH BBITIOJHEHO, HO B HUX UMCIOTCSI OIIMOKY, ITPH OTBETE HA TIOCTABJICHHBIH
BOIPOC CTYACHT JIOIyCKaeT HETOYHOCTH, HEJJOCTATOYHO MpaBHUIIbHBIE Pop-
MYJIHPOBKH, HAOJFOMAOTCS HAPYIIICHHSI JIOTHIECKOM MOCIIeI0BATCILHOCTH B
H3JI0KEHUH POTPAMMHOTO MaTepHaa.

OHGHKa GBaYTCHO» BBICTABIACTCA CTYy-
JCHTY, €CJIM OTBETHI HA BOIIPOCEHI IT0 TEMaM
JUCHUILITIMHBI ITOCJICA0OBATCIIBHBI, JIOTHYC-
CKH H3JIOKCHBI, OOIIYCKAIOTCA HC3HAYM-
TCJIBbHBIC HEAOYCTHI B OTBETE CTYICHTA, Ta~
KHE€ KaK OTCYTCTBHC CaMOCTOATCIBHOI'O
BbIBOJA, PCUYCBLIC OIIIHOKH U mnp

Hwxe 60

Heynosnetso-
pHUTEITHHO
(e 3auTeHo)

OlleHKa «HEYIOBIECTBOPUTEILHO» BBICTABISCTCA CTYJICHTY, €CIH OH HE
3HAET 3HAYUTENILHOW YacTH MPOrPAaMMHOTO MaTepuaia, JOIyCKaeT Cylie-
CTBEHHBIC OIIMOKH, HEYBEPEHHO, C OOJIBIIUMU 3aTPyIHEHUSIMHU BBITIOTHSICT
MpaKTHYecKue paboThl, HEOOXOAWMBIC NPAKTUYECKHE KOMIICTEHIIMH He
chopMupoOBaHBI, OONBITMHCTBO MPEIYCMOTPEHHBIX MIPOTPaMMOi 00yUIeHHUs
y4eOHBIX 3aJ]aHH HE BBITTOJHEHO, KAYECTBO UX BBIMOJIHEHHUS OIICHEHO YKC-
JIOM 0aJII0B, OJU3KMM K MUHUMAJIEHOMY

O1ieHKa «HE 3aYTEHO> BBICTABIACTCS CTY-
JIGHTY, €CIIU CTYyJEHT HE 3HAET OCHOBHBIX
MOHATHH TeMbI JUCIMIUIMHLI, HE OTBEYAET
Ha [OIOJHUTENIbHBICE U HaBOAAIIHUE BO-
MPOCHI MPETOIaBaTesl.




KpaTkasi xapakTepucTHKA OIIEHOYHBIX CPeACTBA

Ne
nin

Haumenosanue
OUEHOYHO20
cpeocmea

Kpamkaa xapakmepucmuka oyeHo4YH020
cpeocmea

Ilpeocmaenenue
OUEHOUHO020 cpeo-
cmea 6 honoe

2

3

4

JlabopaTopHas
pabota

DTO BUJ y4uyeOHOU paboThl, IEIbI0 KOTOPOM
sIBIIIeTCS M3ydeHue (MccleqoBaHue, U3Mepe-
HHME) XapaKTEPUCTUK J1a0OpaTOPHOTO O00b-
eKTa.

[ens maGopaTOPHBIX 3aHITHI: OCBOCHUE U3Y-
yaeMol y4eOHOW IUCHMIUIMHBI, MPUOOpeTe-
HUE HABBIKOB MPAKTHUYECKOTO MPUMEHEHUS
3HAHWUW YIeOHOM JUCIUILTAHBI (IUCITUTUIAH) C
UCIIOJIb30BAaHUEM TEXHUYECKUX CPEICTB U
(nm) oOopymOBaHUs

Temsbl 1abopatop-
HBIX paboT, KOH-
TPOJIbHBIE BO-
IIPOCHI IO TeMe
nabopaTopHOU pa-
00TBbI, BOIIPOCHI K
KOJUIOKBUYMY

[IpakTrnueckoe
3aHATHE

B xone nmpakTuyeckux paboT CTyJAEHTHI OBJIa-
JIEBAIOT YMEHUSIMH II0JI30BaThCs PadoTaTh C
HOPMATUBHBIMU JJOKYMEHTAMU U HHCTPYKTHUB-
HbIMA MaTepruajlaMu, CHOPaBOYHUKAMH, CO-
CTaBJISITh TEXHUYECKYIO NOKYMEHTAIUIO; BbI-
MOJHATH YEPTEKHU, CXEeMbI, TaOJIHIIbI, pelIaTh
pa3HOro poja 3axaudu, AEjaTb BBIYWCIICHUS,
OIPENIENIATh XapaKTEPUCTUKU PA3JINYHBIX Be-
IIECTB, 00BEKTOB, sBJIeHUM. Llens mpakTuye-
CKHMX 3aHSTHUN 3aKJII0YaeTCs] B BBIPAOOTKE Yy
CTYJICHTOB HABBIKOB NPHUMEHEHUS IOJIyYECH-
HBIX 3HAHWH JJI PEIICHUS MTPAKTUYECKUX 3a-
Jlad B MPOLECCE COBMECTHOM JIESATEIBHOCTH C
MIPEIOJIABATEIISIMM.

Tembl mpakTrye-
CKUX 3aHSTHH,
KOHTPOJIBHBIE BO-
MPOCHI U 3aaHUS
10 TEME IIpaKTUye-
CKOT'O 3aHATHS

[Ipoexr

Koneunslii IpOyKT, MOJy4aeMbIi B PE3yJib-
Tare IUIAHUPOBAHUSI M BBINOJHEHUS KOM-
TUIeKCca YYeOHBIX U UCCIIEIOBATEeNIbCKUX 3a/1a-
HUM. ITo3BomseT OLICHUTD YMEHUS
00y4arouIuxcsi CaMOCTOSATEIbHO KOHCTPYUPO-
BaTh CBOM 3HAHMS B IIPOLIECCE PEIICHUS ITPaAK-
TUYECKUX 3a7a4y MW MpoOJieM, OPUEHTHUPO-
BaTbCs B MH(DOPMALMOHHOM IPOCTPAHCTBE U
ypOBEeHb C(HOPMHUPOBAHHOCTH aHAJIUTUYe-
CKHX, UCCIIEIOBATEIIbCKUX HABBIKOB, HABBIKOB
IIPAKTUYECKOTO M TBOPYECKOTI'O MBILIJICHHUS.
MoeT BBITOIHATHCSA B UHAWBUAYAJIbHOM IO-
PSIIKE WU TPYTION 00YUJaIOuXCsl.

TeMbl TpynmoBbIX
u/uoa  UHAUBUIY-
QJTBHBIX TTPOEKTOB




MuHHCTEPCTBO HAyKU U BhIcIero odpazoBanus Poccuiickoit denepannu
HmxHexkaMCKH XMMHKO-TEXHOJIOTHUECKHI HHCTUTYT ((prra)
dbenepaabHOTO roCyIapCTBEHHOTO OIO/KETHOT'O0 00Pa30BaTEIbHOTO YUPEKIACHUS
BBICIIIETO 00Opa30BaHUs
«Ka3zaHCKHUI HAIMOHAIBHBIN UCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynvmem MEXaHUYECKUN
Kagheopa MAXII

Y4eOHBIM MIaHOM TI0 HarpasieHnto moaArotoBku 15.03.03«TexHnomornyeckue
MAaIIMHBI 1 000pYAOBaHKE» ISl 0OYYAIOIIUXCS MPEAYCMOTPEHO MPOBeIeHUE 1abo0-
pPaTOPHBIX 3aHATHH 1Mo auctuiuinHe «O60pyaoBaHne HedTerazonepepadoTKI».

JIaGopaTopHbIe 3aHATHUS 110 IUCIUILTUHE TPOBOISATCS B CIIEUATIEHO 000py10-
BaHHBIX JIAOOPATOPHUAX C MPUMEHEHHEM HEOOXOJUMBIX CPEACTB 00y4eHus: 1abopa-
TOpPHOTO 000Opy/OBaHUsS, O0pA3IOB ISl MCCIACAOBAHUM, METOJIUYECKUX TOCOOHUM.
Ilens mpoBeneHus 1abopaTOPHBIX PpadOT - MPAKTHUECKOE OCBOCHHE TEOPETHUECKHUX
MOJIO’KEHUH JIEKIIMOHHOTO MaTepuana, a TaKk)Ke BhIpaObOTKa CTyA€HTaMU ONpe/IesIeH-
HBIX YMEHUH U HaBBIKOB CAMOCTOSITEJIbHOTO SKCIIEPUMEHTUPOBAHUS.

JlabopaTopHnas padora Nel. HccrnenoBanue repMeTUYHOCTH YIUIOTHUTEIBHBIX YCTPOMCTB
(mema nabopamopnoii pabomul)

1. PacnpocTpaHeHHbIE THUITBI YIUIOTHEHHSI BaJIOB MaIIIHH.

2. TloTepu MOITHOCTH, 3aTpaurBaeMOil Ha YIIJIOTHEHHUE BaJIOB.

3. Meroauka npoBeACHUS IIEHTPOBKY BAJIOB MAIIIHH.

4. V3mepuTenbHas U MPUOOPHAs YaCTh, METOJUKHA 00PaOOTKH SKCTIEPUMEHTATBHBIX JIaH-
HBIX.

JlabopaTopHas paGora Ne2. BuGpou3onsmus MaimH
(mema nabopamopnoii pabomul)

1. IlpuunHBI BOSHUKHOBEHHS BUOpAIMii B MAIIMHAX U arapaTax.

2. OreHKa BeNWMYHHBI BUOPAIIMOHHBIX Y PEKTOB.

3. Meronb! co3aanus BUOPOU3OIISALIUY.

4. VI3meputenbHas v MPUOOPHAS YaCTh, METOIUKH 00PaOOTKH SKCIIEPUMEHTAIHHBIX JTaH-
HBIX.

JlaGopaTopHas padota Ne3. Paz6opka, cOOpka M IICHTPOBKA HACOCHON YCTAaHOBKH
(mema nabopamopnoii pabomul)

Konebatensubie 3¢ (ekThl B OBICTPOBpAIAIONTUXCS BaTax.

[ToHsITHE O KPUTHYECKHUX YMCITaX 0OOPOTOB BAJIOB M POTOPOB.

Metoarka npoBeIeHHs ICHTPOBKH BAJIOB MAIIIHH.

N3meputensHas u mpruOOpHasi 4acTh, METOIUKH 00PaOOTKH SKCIIEPUMEHTAIBHBIX JIaH-
HBIX.

WD PR

JlabopaTopHas padora Ned. MoHTax U peryJupoBKa KOJIMAYKOBBIX U KJIAMIAHHBIX MACCO-

O0OMEHHBIX TapesioK
(mema nabopamopnoii pabomul)

1. BrusHME HEpAaBHOMEPHOCTH PACIIPEICIICHUS YPOBHS KHIKOCTH Ha Tapeske Ha e€ xa-
PaKTEPUCTUKH.

2. Mertopl MOHTaka 0apOOTAKHBIX TAPEIOK, 00SCIICUMBAIOIIHNX IOTTYCTUMBIN TPaIMEHT
YPOBHS )KUIKOCTH.




3. MeTo/pl CHUKEHUS TPAJAMEHTA YPOBHS KHUAKOCTH JUIsl TAPETOK OOJIBIIOrO AMAMETpa.
4. VI3meputenbHas v MPUOOPHAS YaCTh, METOIUKH 00PaOOTKH SKCIIEPUMEHTATIHHBIX JTaH-
HBIX.

JlabopaTopHas padora NeS. ['MaponuHaMuKka U CpaBHUTENILHBIC XapaKTEPUCTHKU TIPSIMO-

TOYHBIX MaCCOO6MeHHBIX KOHTAKTHBIX VCTDOﬁCTB
(mema nabopamopnoii pabomut)

OCHOBHBIE THITBI TPSIMOTOYHBIX KOHTAKTHBIX YCTPOHCTB.

OCHOBHBIE XapaKTEPUCTHKH ITHX YCTPOUCTB.

MeTo/1b1 SKCIIEPUMEHTAIIEHOTO UCCIIEIOBAHHS XapaKTePUCTHUK.

N3meputensHas u mpuOOpHas 4acTh, METOJIUKH 00PaOOTKH SKCIIEPUMEHTAIBHBIX JIaH-

Eanl A

HBbIX.

JlabopaTopHas padora Ne6. VccrienoBanue ruJipoIMHAMAYECKUAX XaPAKTEPUCTHK KOXKYXO0-

TDV6HBIX arrapaToB
(mema nabopamopnoii pabomul)

OCHOBHBIE THITBI TETLIOOOMEHHBIX aIllapaToB.

OCHOBHBIC XapaKTEPUCTHKH 3THX YCTPOMCTB.

MeTo1bI SKCIIEPUMEHTATBHOTO HCCIICTOBAHMS XapaKTEPUCTUK TETIOOOMEHHBIX ara-
partoB.

4. V3mepurelbHas U IPUOOPHAS YaCTh, METOJUKH 00OPAaOOTKH SKCIIEPUMEHTAILHBIX JaH-

wWwN

HBbIX.

JlabopaTopHas pa6ora Ne/. VccienoBanue ruJipoIMHAMUKHI BUXPEBOTO CKpyoOOepa
(mema nabopamopnoii pabomul)

OCHOBHBIE TUITBI BUXPEBBIX KOHTAKTHBIX YCTPOUCTB.

OCHOBHBIE XapaKTEPUCTHKHU ITUX YCTPOUCTB.

MeToIbI PKCIIEPUMEHTATEHOTO HCCIICIOBAHHS XapaKTEPUCTHUK.

N3mepurensHas v mpuOOpHas 4aCTh, METOIUKH 00pabOTKH SKCIIEPUMEHTAILHBIX TaH-
HBIX.

AW PE

JlabopaTopHas padora Ne8. [ maponnHaMuka ¥ CPaBHUTEIbHBIC XapaKTEPUCTUKU OapOo-

TAYKHBIX MAaCCOOOMEHHBIX KOHTAKTHBIX VCTDOﬁCTB
(mema nabopamopnoit pabomor)

OcHoOBHBIE TUITBI 06apOOTAXKHBIX KOHTAKTHBIX YCTPOMCTB.

OCHOBHBIE XapaKTEPUCTUKHU 3TUX YCTPOUCTB.

MeToabl SKCIEPUMEHTAIIBHOTO UCCIIEIOBAHUS X apPAKTEPUCTHK.

WsmepurenvHas u npubopHas 4acTh, METOAUKH 00PaOOTKH IKCIIEPUMEHTAIIBHBIX JTaH-
HBIX.

~wWwbh e

Marepuainbl 1a00paTOpHBIX PabOT MpPHBEIEHBI B METOIWYECKOM YyKa3aHUH,
pa3zpaboranHoM Ha kadeape MAXII:
B.B. Anekcees, C.B. PaukoBckuii, M.A. 3akupoB, A.A. XoMeHKO. MalliHbl 1

amnmaparbl XUMHYECKUX pon3BoACTB. JIaboparopHsiii mpaktukyMm: Kazans, KHUTY,
2011, 226 c.

Kpurepuu oueHku J1ad0paTopHbIX padoT

[Tpu moaroToBke K JrabopaTopHOW pabore mo mucturuinHe «O60pyaoBaHHE
HedTerazonepepadboTKu» B 6 ceMecTpe CTYACHT JIOJDKEH BBINOIHUTH CIIETYIONTUE



BU/JIBI pabOT:

MunumaiabHbiil | MakcuMalib-
Buabi pador .
0asLI HbI 0aJLI

CamocrosTenpHas IpopaboTKa TEOpeTHYE- 1 5
CKOIr'0 MaTepuasa K JabopatopHoil padoTe
O3HaKOMIIEHHE C YCTaHOBKOHM, IpHUOOpOM,
METOJUKOM BBITIOJTHEHHUS J1abOpaTOPHOM 1 2
paboThI
BreimonneHne HE0OXOIUMOTO  AKCIEPH- 1 5
MEHTa
O6paboTka pe3yJabTaTOB MCCIEAOBAHUSA, 3 4
MOCTpOEHHUE IrpaduKoB
AHanmm3 pe3ybTaToB UCCIICIOBAHMS U BbI- 3 4
BOJI IO paboTe

UTOro: 9 14

Taxum oOpazom, kaxkaas 1abopaTopHasi paboTa OlleHUBAaeTCI MUHUMYM B 9 Oa-
J0B, MakcuMyM B 14 G6amnos. [1ociie BpIMOTHEHUS BceX pabOT pacCUUTHIBAETCS UTO-
roBbIM 0aj1 MO JAHHOMY OLIEHOYHOMY CPEACTBY, Kak CymMma 0ajioB 1o BceM Jabdo-
paTOPHBIM pabOTaM.

[Tpu moaroroBke K snabopaTopHOM pabore mo aucuuminHe «O60pynoBaHME
HedTerasonepepadoTku» B / CEMECTPE CTYAEHT JOJDKEH BBIIOJIHUTH CIEAYIOLINE
BU/JIBI PabOT:

MunumanbHbiil | Makcumaib-
Buabl pador .
0asLI HBIH 0aJ11

CamocTosiTenbHas npopaboTka TeopeTrye- 05 1
CKOI'0 Marepuasa K JilabopatopHoi pabore ’
O3HaKOMIIEHHE C YCTaHOBKOM, MPUOOPOM,
METOJMKON BBITIOJIHEHUS JIa0OpaTOPHOU 0,5 1
paboThI
Breimonnenne HE0OXOIUMOTO  DKCIEPH- 1 1
MEHTa
OOpaboTka pe3ynabTaTOB MCCIEIOBAHUS, 1 5
MOCTPOEHUE IrpauKOB
AHanmu3 pe3ybTaToB UCCIICIOBAHUS U BbI- 5 3
BOJI 110 paboTe

UTOro: 5 8

Taxum 00pazom, Kaxmas 1abopaTopHasi paboTa OIEHUBAECTCSI MUHUMYM B 5 Oa-
J0B, MakcuMyM B 8 6autoB. [Tociie BEIOTHEHUS BceX pabOT pacCUUTHIBACTCSI UTOTO-
BBII OaJIJI MO JTaHHOMY OIIEHOYHOMY CPEACTBY, KaK Kak CyMMa 0aJuIoB 1o BceM J1abo-
paTOpHBIM pabOTaM.



MuHHCTEPCTBO HAyKU U BhIcIero odpazoBanus Poccuiickoit denepannu
HwxkHekaMCckuii XUMHUKO-TEXHOJIOTHYCCKHI UHCTUTYT (prstran)
benepanbHOTro TOCyAapCTBEHHOTO OF0JIKETHOTO 00pa30BaTEIHLHOTO YUPEHKICHUS
BBICIIIETO 00Opa30BaHUs
«Ka3zaHCKHUI HAIMOHAIBHBIN UCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynvmem MEXaHUYECKUN
Kagheopa MAXII

Y4eOHbIM TuUTaHOM TI0 HampaBieHHio noarotoBkul15.03.03«Texnonornueckne
MAaIIMHBI 1 000pYI0BaHUE» I 00YYArOIIUXCS TPEyCMOTPEHO MPOBEACHNUE MTPAKTH-
YECKUX 3aHATHI 1o auciuiuinie «O0opyaoBaHue HedrerazonepeadboTku» B 6 u 7 ce-
MecTpax. O0yyaromuMes MpeasiaraloTcs pa3HOypOBHEBbBIE 33J]a4M U 3aJlaHUs PEKOH-
CTPYKTHBHOTO YPOBHsI, TO3BOJISIONIME OIEHWBATh U JUArHOCTUPOBATH YMEHHUS
CUHTE3UPOBATh, AHATIM3UPOBATH, 0000IaTh PAKTUUECKUIA U TEOPETUUECKUI MaTepual
¢ (popMyJIUpOBaHUEM KOHKPETHBIX BBHIBOJIOB, YCTAaHOBJIEHHEM NMPUYMHHO-CIIEICTBEH-
HBIX CBSI3EH.

3ananue 1 Pacuer xapakTepuCcTHK HACOCHOM CETH.
OcHOBHBIE XapaKTEPUCTUKN HACOCHON CETH.
MeToabl peryiupoBaHus XapaKTEPUCTUK HACOCHOTO 000pYAOBAHMUS.
Br160op k03 PuImeHTOB MECTHBIX COIPOTUBIICHUHA.
[Toa6Gop eHTpobekHOro Hacoca Mo pe3yabTaTaM pacyeToB.

WD PE

3ananme 2 [loadop Ten1000MeHHOT0 000Py10BAHUS
Tumnb! Ter1o00OMEHHOr0 000PYJ0BAHUS.
CxeMmbl IBUKEHMS TIOTOKOB TEIUIOOOMEHHUBAIOIINXCSI CPEL.
[TonGop TermI00OMEHHHUKOB TI0 KaTaJIoTy.
[IpoekTHBIN 1 TOBEPOUHBIE PACYETHI TEIUIOOOMEHHOTO 000PYI0BaHUS.

W R

3aganue 3 Pacuer Ten1000MeHHNKA 10 MOA0TPeBY HeTH
MerTob pacdeTa CBOMCTB HE(DTSIHOM CMECH.
CxeMmbl IBIKEHHS TOTOKOB TEIUIOOOMEHHUBAIOIIUXCS CPEI.
[TonOop TermiooOMeHHNKa «TpyOa B TpyOe» MO Karajory.
[TpoekTHBII 1 TOBEPOYHBIEC PacUeThl TEMIO0OMEHHOTO 000PYA0BAHMUS.

~wWh R

3ananue 4 [IpoekTHBI pacyeT peKTH(HUKAIMOHHONH KOJOHHBI
OcHOBHBIE 3aKOHOMEPHOCTH IpoLIecca peKTU(PUKAIUH.
OrnpeneneHust yncia TEOPETUIECKUX TAPENOK.
['mapaBnnyeckuii pacdyeT KOHTAKTHBIX YCTPOWCTB.
Onpenenenye TOJIMHBI CTEHKH anmapara.
3
3aganme 5 Pacuer mpouecca 0JHOKPATHOI0 MCIIAPEHUS JAJIsl CMecei Jier-
KHX YIJ1eBOA0POAOB
1. OcHOBHBIE 3aKOHOMEPHOCTH IPOIEcca OJTHOKPATHOTO McnapeHus (KOHJICHCa-
11K
2. Bp16op koHCTaHT a30BOr0 paBHOBECHSI.

WD PE



3. OmpeneneHus 1011 OTTOHA CMECH.
4., PacyeT coCcTaBOB MMAPOBOM M KUIKOU (a3.

3ananue 6 Pacuer meum nupoJinsa
OCHOBHBIE 3aKOHOMEPHOCTH IPOLIECCa TUPOIIN3A
OnpeneneHrie BpeMeHU NpeObIBaHUS CMECH B PEAKIIHOHHOW 30HE.
Onpenenenust TeIIOBOro 3 deKTa peaKiui.
Pacuer nuametpa 3meeBHKa TpyOOIIPOBOIA.

~wWhE

3ananue 7 PacueT KOJIOHHBI 110 pa3jieJleHMI0 MHOTOKOMIIOHEHTHOM
CMeECH.
OcHOBHBIE 3aKOHOMEPHOCTH MHOTOKOMITIOHEHTHOM peKTU(UKAIIIH.
MeTtomka pacuera moTapesouHOro pacyera peKTU(UKAIUOHHON KOJTOHHBI.
OnpeneneHust COCTaBOB IUCTHILISITa M KyOOBOIO OcTarTka.
Pacuer TemoBbIX HArpy30K Ha JequierMaTop U UCIIapUTEb.

el N

3aganue 8 Pacuer neun HarpeBa ma3yra.
Pacuer npouecca ropenus.
Ornpezenenne TeMIepaTypbl U COCTaBa ra30B CrOPaHUSI.
Br16op nuamerpa TpyOompoBosa.
I'mopaBnumyeckuil pacueT 3MeeBUKa.

AW E

Marepuainbl 1a00paToOpHbIX PadOT MPHUBEIEHBI B METOJUYECKOM YyKa3aHUH,
pa3zpaboranHoM Ha kapeape MAXII:

B.B. Anekcees, C.B. PaukoBckuii, M.A. 3akupoB, A.A. XoMeHKO. MallluHbl U
armapaTthl XUMHUYECKUX MPor3BOACTB. JlabopaTopHslii mpakTukyM: Kazans, KHUTY,
2011, 226 c.

Kpurepuu oneHK# npakTu4ecKux pador

[Tpu moaroToBke K MpakTH4ecKoW pabore mo muctumimHe «O60pynoBaHHe
HedTerazonepepadoTk» B 6 ceMecTpe CTYACHT AOJKEH BBITOJHUTH CIEAYIOIINE
BU/JIbI padoT:

MunumajabHblii | MakcuMAaJIb-
Buabi pador .
oanaa HbIH 04171

CamocTosTenbHas MpopaboTKa TeoOpeTHYIE- 1 5
CKOTO MaTepHuayia K MpakKTHIEeCKO paboTe
O3HakoMJIEHHE C METOJIMKOM pacueTa 1 2
BrimonHeHne He0OXOAMMBIX PacueTOB 1 2
O6paboTKka pe3yabTaTOB HCCICAOBAHUA, 1 5
MOCTpOeHue TpaduKoB
AHanmu3 pe3ysbTaToB UCCIICIOBAHUS U BbI- 5 3
BOJI 110 paboTe

HUTOIO: 6 11




Takum 00pazom, Kaxas 1adbopaTopHas paboTa OIleHUBAETCsI MUHUMYM B 6 Oa-
j0B, MmakcumyM B 11 Gamnos. [1ociie BeInmoaHEHUsT BceX paboOT pacCUUTHIBAETCS UTO-
TOBBIN 0aJ1 O JAHHOMY OIEHOYHOMY CPEACTBY, Kak CymMMa 0ajioB 1O BCEM Ipak-
TUYECKUM paboTaMm.

[Ipn moaroToBke K JabopaTopHOM pabore mo aucuuruimae «OO0opyaoBaHUE
HedTerazonepepadboOTKM» B 7 CEMECTPE CTYACHT JIOJDKCH BBIIOHUTH CIICTYIONTHE
BHJIBbI paloT:

MunuMajiabHblii | MakcuMaib-
Buabi pador .
oaJsa Hblii 0411

CamocTtosTenbHas npopaboTka TeopeTHye- 05 1
CKOT0 MaTepHuaia K MpakKTHIeCKOi paboTte ’
O3HakOMJIGHHE C METOJIMKOM pacueTa 0,5 1
BrlnonHeHre HEOOXOUMBIX PacueTOB 1 1
O6paboTka pe3yJabTaTOB MCCICAOBAHUSA, 1 5
MIOCTPOCHHUE TPaPUKOB
AHanm3 pe3ynbTaTOB MCCIICAOBAHUS U BbI- 1 5
BOJI 10 paboTe

HUTOTI'O: 4 7

Takum oOpa3om, kaxnas jJaboparopHas paboTa OIIEHWBAaeTCs MUHUMYM B 4
Oana, MakcumyMm B 7 6aiutoB. [locie BeIMoTHEHUST BCEX pabOT pacCUUTHIBAETCS UTO-
TOBBIN 0ayul IO TaHHOMY OIIEHOYHOMY CPEJICTBY, KaK Kak cCyMMa OaJijIoB MO BCEM
1ab0opaTOpHBIM paboTaMm.

Matepuansl nmpakTUYECKUX paboT MPHUBEACHBI B METOJWYECKOM YyKa3aHHUHU,
pa3paboranHoM Ha kadenpe MAXII:

B.B. Anekcees, C.B. PaukoBckuii, M.A. 3akupoB, A.A. XoMeHKko. MalvuHbl 1

anmnaparbl XUMHUYECKUX pou3BoACTB. JIabopartopHsiii npaktukyM: Kazans, KHUTY,

2011, 226 c.



MuHHCTEPCTBO HAyKU U BhIcIero odpazoBanus Poccuiickoit denepannu
HmxHexkaMCKH XMMHKO-TEXHOJIOTHUECKHI HHCTUTYT ((prra)
dbenepaabHOTO roCyIapCTBEHHOTO OIO/KETHOT'O0 00Pa30BaTEIbHOTO YUPEKIACHUS
BBICIIIETO 00Opa30BaHUs
«Ka3zaHCKHUI HAIMOHAIBHBIN UCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyrvmem MEXaHUYECKUN
Kageopa MAXII

Hampasnenune noarorosku: 15.03.03«TexHonornueckre MaliiHbl B 000pyJI0BaHHE
(k00 u naumenosanue)

[Mpoduns/mporpamma:; O6opyoBaHue HedTerazonepepadboOTKU

(raumenosanue)
Cemectp_7
YTBEPX/JAIKO
3aB.kadenpon ___ /Iy N.A. Cabanaes
oy
29.05 2020r.

JK3aMeHAUMOHHBI OnsteT Ne 1
Ilo nucuunamue O6opyaoBaHue HedTerazonepepadoTKu
1. ConocraBnenue kpuBbix O nu UTK no ux nndopmatuBHoctu. PekoMeHnauuu
10 PAKTUYECKOMY ITPUMEHEHUIO.
2. KyOoBble peakTopsbl AJis IPOBEACHUS XUM. pEakLUii B CUCTEMAX a3 - JKUJKOCTb:
Ha3HAYEHUE, KOHCTPYKTUBHOE UCIIOJHEHNE.

Kpurepuu oueHku 3k3ameHa

MakcumanbHOE KOJWYECTBO OaioB 3a sk3aMeH 40. MakcMMallbHOE KOJude-
cTBO OamnoB 3a mepBbIid Bompoc 10, MakCUMaIbHOE KOJWYECTBO OaIoB 3a BTOPOM
Bonpoc 20, MaKCUMaJIbHOE KOJIMYECTBO 0A/NIOB HA OTBETHI 2 TOMOJHUTEIHHBIX BO-
npocos 10.

MuHMMaIBEHOE KOJIMYECTBO OAJIIIOB 32 HK3aMeH 24; MUHUMAJIbHOE KOJIMYECTBO
OaJJIOB 3a TEpBbI BOMpPOC 6, MUHUMAaJIbHOE KOJUYECTBO OaJNIOB 3a BTOPOM BO-
npocl2, MUHUMAaIbHOE KOJIMYECTBO OAJIJIOB HA OTBETHI 2 TOMOJHUTEIBHBIX BOIIPOCOB
6.

JIOTIOTHUTENBHBINA BOIIPOC - ATO JIFOOOW M3 CIHCKA HK3aMEHAIMOHHBIX BOIIPO-
COB, OTBET Ha KOTOPBIN JOCTATOYHO JaTh B KPaTKOH dopme.



Bonpocel Ha 3k3aMeH.

CoNoakrwDdE

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

30.
31.
32.

33.
34.
35.
36.
37.

38.

39.

OG6mue cBolicTBa HeDTH ¥ HEPTETIPOTYKTOB

Knaccudukanus Hedrei.

DNeMEHTHBIN, XUMUYECKUN 1 (PPaKITMOHHBIA COCTaB HE(PTH.

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

Kpusas uctunnsix remmeparyp kuneaus (UTK).

CootHommenuns mexay kpuBbiMu UTK u ctannaptaoii pasronku (OU).
Conocrasnenue kpuBbix ON u UTK no nndopmatuBHOCTH.

[Topsinok npeacTaBiaeHus: cocraBa HeTU ¢ Ucodib3oBaHueM KpuBoil U TK.
Pacuer ®XC HepTAHBIX (PpaKiMil U ICEBIOKOMIOHEHTOB, BbIPAXKEHHBIX Yepe3
kpuByro UTK

Mertosl 100b1M HEDTH

[IpombicnoBas cuctema coopa HedTH U raza. TexHoIoruuecKkue NpueMsl coopa u
MOJITOTOBKHU HE(TH, Ta3a U BOJIbI

TpebGoBaHus K MOATOTOBKE HEDTHU

TpeboBaHus K MOATOTOBKE K TPAHCHOPTUPOBKE MPUPOJIHOTO Ta3a.

OCHOBBI TEXHOJIOTUN TPOMBICIIOBON MOJATOTOBKU HE(DTH

TepMoxumuyeckre ycTaHOBKY oarotoBku Hedt (TXY)

VYcranorka “ Taiidyn 1-400"

DnekTpoodecconuBarommas ycranoBka (3JI0VY)

Crabunmuzanus HeQTH

bnox atmocdepHoii neperonkn HeTH, TIPUHLIUITHATBHAS CXeMa

[TpuHIMIIBI paOOTHI CI0KHOM KOJOHHBI, CTPUIIHHT CEKIIUU

OOmue npeacTaBieHus o porecce pekrudukanuu (Ha npuMepe kooHHsl ABT)
Oco0eHHOCTH KOHCTPYHPOBAHUS CIIOKHBIX KOJTOHH

brox BakyyMHO# meperoHkn Ma3yTa, MPUHIUIHAIbHAS CXeMa.

AnmnapaTtypHoe oopMiIeHHE BaKyyMHOTO OJI0Ka

Ocob6ennocTtu kKoHCcTpyupoBanus BK

Bakyymcosaaromue cuctemsl (BCC)

Knaccugukanus KOHTaKTHBIX YCTPOHCTB MaCCOOOMEHHBIX annaparoB.
OCHOBHBIE XapaKTEPUCTUKU KOHTAKTHBIX YCTPOUCTB.

CtpykTypa 0apOOTaXHOTO CJOS, MOJAXOIBI K OMHCAHUIO MPOIIECCOB MacCCO00-
MEHa.

KOHCTpyKTHBHBIE 3JIEMEHTHI CIIOKHBIX KOJIOHH.

Oco0eHHOCTH TIPOIIECCOB pa3/esieH s, TPOBOJAUMBIX MOJ BaKYyMOM.
CoBpeMeHHbIE HACAJIKH, HCIIONIL3YeMbIe MpH TiepepadoTke HedTh (peryispHble,
HEepETYJIPHbIE, IEPEKPECTHOTOYHBIC), MX TPEUMYIIICCTBA U HEJJOCTATKH.
PacyeTsl 31eMeHTOB MacCOOOMEHHBIX KOJIOHH Ha TPOYHOCTh M YCTOMYUBOCTbD.
[Top0Oop 1 NpoeKTUPOBaHUE BAKYyMCO3JAIOIIUX CUCTEM.

Tepmuueckuit KpekuHr o gapiaeHueM. daxropsl, Biustonme Ha npouecc TK.
XumusM npouecca TK.

Bunsl TK (mapodasHblii KpEKUHT TSHKEIOTO ChIPhS, MUPOJIN3 JIETKUX YIIIEBOJIO-
POJIOB)

OcnoBHoe ob0opynoBanue nporecca TK (peakrop, peaknnoHHas KaMepa, BakKy-
yYMHas KOJIOHHA).

OcobOeHHocTr paboThl HACOCHOTO U TEINIOOOMEHHOTO 000PY10BAHMS.



40.

4]1.

42.

43.
44.

45.

46.

47.
48.
49.

50.
51.

52.

53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.

64.
65.

66.
67.

68.

69.
70.

71.
72.

[Tporiecc 3ameIeHHOT0 KOKCOBaHUS (OCHOBBI TEXHOJIOTHH, OCHOBHOE 000pY10-
BaHUE)

Kartanutudeckuii KPEeKUHI C INAPUKOBBIM KaTaau3aTOpoM (XHMH3M IMpoliecca,
TEXHOJIOTHYECKAs CXeMa).

Karanuzarops! mpouecca kpekunra. Tunbsl. MeToabl H3roTOBIECHUS U MOAAEPHKA-
HUSI AKTUBHOCTH KaTaJlu3aTopa MPHU JITUTEIbHON SKCIUTyaTalUH.

PeakTop ycTaHOBKM KaTaJTUTHYECKOTO KPEKHUHTA C IIAPUKOBBIM KaTaanu3aTOPOM
Pereneparop yCTaHOBKH KaTAIMTUYECKOTO KPEKUHTA C IIAPUKOBBIM KaTaln3aTo-
pom

Cucrema MHEBMOTPAHCIIOPTA YCTAHOBKHU KaTAJTUTHUYECKOTO KPEKUHTA C MAPUKO-
BBIM KaTaJIM3aTOPOM

Karanurruecknii KpEKMHT ¢ MBUICBUIHBIM KaTalu3aTopoM (XMMHU3M Ipoliecca,
TEXHOJIOTHYECKAs CXeMa)

PeakTop yCcTaHOBKM KaTaIUTUYECKOTO KPEKMHTA C MbUIEBUAHBIM KaTaIU3aTOPOM.
[MunponnHamMuyeckue pekuMbl, XapakTepusyrolnue padoty anmnaparos ¢ KC
Pereneparop yCTaHOBKHM KaTaIUTUYECKOTO KPEKUHIa C MbUIEBUIHBIM KaTajln3a-
TOPOM.

Oco0eHHOCTH TTPOBEICHHUSI IPOIIECCOB B KKHUTISIIEM CIIOE»

[TpuHIUMIIBI OpPraHU3allMU TPOIecca KaTATUTHYECKOTO0 PUPOPMHUHTA (XHMMH3M
poIecca, TEXHOJIOTHIECKas CXeMa).

Karanuzaropsl npoueccoB KP u I'O. Meroasl noanepxaHust akTUBHOCTH KaTa-
JIA3aTOpa MPHU JJIUTEIBbHON SKCIUTyaTalluH.

KoncTpykiuu peakTopoB yCTaHOBKU prUGOPMUHTA.

[lepcniexTrBHBIC HampaBiaeHUs 0opMIIEHHUS Mpoliecca pudopMHHTa.

[Tpuemsl pacyeTa 3JI€MEHTOB PEAKIIMOHHOTO 000PYA0BaHUs Ha MPOYHOCTh.
TertoBoit pexxuM npouecca KP, MeToabl noiiepkanusi TEIIOBOTO PEKUMA.
[IpyHLIMIIBI TPOBEIECHUS POLIECCA THAPOOUYUCTKH YIJIEBOAOPOAHOTO CHIPHSI.
Konctpyxkiuu peakropos ['O.

HctouHnky nerkoro yrieBoopoaHoro ceipbd Ha HII3 u I'TI3.

Hanpagnenust ncnonb30BaHUs JIETKOTO YIIIEBOJOPOIHOIO ChHIPHSL.
[TpuHnunaneabie cxembl [ OY.

OcHOBHbIE PUHIIUIIBI KOHCTPYUPOBAHUSI KOJIOHHOTO 00opyaoBanus [ Y.
KoHneHcanmonHbie M HUCMAPUTEIbHBIE Y37Ibl PEKTHU(GUKAIMOHHBIX yCTAaHOBOK
(KOHCTPYKIIMH, OCOOCHHOCTH Pa0OThI).

KoHCTpyKIIMOHHBIE MaTepHUabl, HCIOJIb3yEMBbIE IPU CTpOUTENbCTBE [ DY,
OcoOeHHOCTH TIPOBEJEHUSI MEXAaHUYECKUX PACUETOB KOJIOHHOTO 000pYAOBaHUS
roy.

AnmnapaTtypHoe opopMIIeHHE MPOLECCOB OCYLIKH NMPUPOIHBIX ra3oB Ha ['TI3.
AnmnapaTtypHoe ohopMIIeHHE TPOLECCOB OYUCTKHU JIETKOTO YTIEBOJIOPOIHOTO Chl-
Pbs OT KUCJIBIX IPUMECEH.

[Tpumeps! anmapaTypHO-TEXHOIOTUYECKOT0 OPOPMIIEHUS PEaKIIMOHHBIX TIPOIIec-
coB (ITPOM3BOJACTBA ITUICHIIMKOJIEH, 9TAHOJIAMUHOB).

MareMaTuyeckoe ONMCcaHue U MOJICIMPOBAHNUE PEAKIIMOHHBIX ITPOLECCOB.
I'mpponHaMu4YecKue MOJEINH, UCIIOIb3yEMbIE IPU MOJEIUPOBAHUN PEAKIIUOH-
HBIX ITPOLECCOB.

OcobeHHOCTH anmapaTypHOTO OPOPMIICHUST PEAaKTOPHOTO 000Dy T0BaHHUS.
PacueTsl peakiimOHHOTO 000PY/1I0BaHUS HA IPOYHOCTD.
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PU3NKO-XUMUYECKUE OCHOBBI TEXHOJOTHH PA3PYLICHUS YCTONYUBBIX BOJHO-
HE(TSHBIX SMYJIbCUH.

OcobenHocTy arrmapaTypHOro ohopMIICHUS MPOIECCOB 00€3BOKUBAHUS HEPTH
Ha IPOMBICIIAX.

Ocobennoctu xpaHeHus: He)TH B pe3epByapHbIX mapkax. KoncTpykiuu nHedrs-
HBIX pe3epByapoB, MeTobl X pacyeTa Ha POYHOCTb.

Knaccudukanus TernnooOMeHHOro 060py10BaHHUs.

Koxyxorpy6uarbsie TeruioooMennuku (turoB TH, TJI, TY, TII). Koncrpykiuwu,
OCHOBHBIE JJIEMEHTHI.

Opranuzanusi MHOTOXOAOBBIX PEKUMOB JIBUKEHUS TEIJIOHOCUTENEH B TpPyOHOM
U MEXTPYOHOM MPOCTPAHCTBAX, JOCTUTAEMbIE PE3YIIbTAThI.

Pacuer 351eMEeHTOB TEMI000MEHHUKA Ha MPOYHOCTh IPU HAJIMYUU TIepernajia 1aB-
JIeHu# cpell B TpyOHOM U MEXKTPYOHOM MPOCTPAHCTBAX.

Pacuet snemMeHTOB TemI000MEHHHUKA HA MMPOYHOCTh MPU HAIMYUU PA3HUIIBI TEM-
pepaTyp MEXIy cpeJlaMu B TPYOHOM M MEXTPYOHOM MPOCTPAHCTBAX.
TermnooOMeHHUKH W3 HEMETAUTUUECKUX MaTepuaioB (rpaduToBbIe, KOMITO3HT-
HBIC).

Temnossie TpyObI. [TpuHLIMIIBI PabOTHI, MPUMEPHI KOHCTPYKTUBHOTO BBIMIOJIHE-
HUS, IPEUMYILECTBA U HEJOCTATKH.

Anmapatbl BO3AYLUIHOTO OXJIaxAeHus . [I[puHIunel paboThl, MpUMEpbl KOHCTPYK-
TUBHOTI'O BBIITOJIHEHHMS, IPEUMYIIIECTBA U HEOCTATKH.

Knaccudukanus nacocoB. Haubosnee pacnpocTpaHeHHbIE TUIIBI, IPUHIUN JICH-
CTBHUS.

LentpoOexHbie Hacockl. [IpuHIMIBI ycTpoiicTBa 1 pabOThl. MHOTOCTYNEHUAThIE
HACOCHI, 00JIaCTH TPUMEHEHUS.

IIpupoia BOBHUKHOBEHUSI OCEBBIX CHUJI, AEHUCTBYIOIIUX Ha poTop. Meroabl ux
KOMIIEHCALlUH.

[ToamunHuKOBBIE Y371l HacOCOB. [IpuMepbl KOHCTPYKIIMM, OCOOCHHOCTH MO/I-
MIUITHUKOB KaUY€HUS U CKOJIBXKEHUS, 00JaCTH MPUMEHEHHUS.

VYioTHeHus BaJIOB (CalbHUKOBBIC, TOPIEBbIe). [IpruMepbl KOHCTPYKIUH, 00a-
CTH PUMEHEHMS, IPEUMYLIECTBA U HEJOCTATKH.

Hacocs! nentpo6exubie repmeTnyHbie. OCHOBHbBIE TPUHIUIBI paboThI. [Ipenmy-
LIECTBA U HEJNOCTATKH.

['epmetnunbie MarHuTHBIE My()ThI. OCHOBHBIE IPUHLUITBI paboThl. [Ipenmye-
CTBA U HETOCTATKH.

TennorexHU4eCKHUEe MPOLECCHl, TPOTEKAIOIIUE B ITEUaX

TepmorexHonornueckue (peakMoHHBIC) MPOLECCHI, MPOTEKAIONIIE B TIeUax
XuMHuuYecKkre U (PU3NKO-XUMUYECKUE MTPEBPAIlICHHs], TPOTEKAIOIIKE B MeYaX.
[MpuHiMnbel pacueTa W MpoekTHpoBaHus (moadopa) medeid. TemmoBoit GanmaHc
npoiiecca.

OCHOBHBIE XapaKTEPUCTUKU Teued. PacyeT mpoiecca ropeHust TOILIMBa B IPELO-
IEN KaMepe.

Pacuyer mporecca temionepeaayuu ot ¢pakenaa ropeHus TOIJIMBA WK OT U3Ty4aro-
el CTEHKH K TETUIOBOCTIPUHUMAIOIIECH MOBEPXHOCTH. MeToibl nHTeHCHDrKa-
LIMH NIPOLECcCa TEIUIONEpENaUH.

KoHcrpykuuu TpyOuarsix neueid. OCHOBHBIE 3JIEMEHTHI.

3MeeBUKH TpyOUaThIX neveil. 'apHuTypa TpyOdaThIX Meyen.



99. Kapkachel 1 00MypoBKa TpyOUaThIX MeUECi.
100. TommmBo-cxkuratomiue ycrporictBa (TCY) TpyOuaThix nedei.



