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Ilepeuens komnemeHyUil U UHOUKAMOPOBE OOCMUIICEHUA KOMNEMERYUTL C YKAZAHUEM IMANOG (POPMUPOBAHUS 6 RPOUecce 0CGOEHUS OUC-
UUNIUHDL

Komnerennus:

[TK-2 CnocobGen pazpadareiBaTh CIOCOOBI TUTAHUPOBAHKS M BHEAPEHUSI HOBOM TEXHUKHU U MEPEAOBOI TEXHOIOTUM HeTera-
3onepepaboTKu

[TK-2.1 3HaeT OCHOBHBIE TEHAECHIIMH MOACPHU3AMU 000PYI0BaHUS U TEXHOJIOTHU HedTerazonepepaboTKu;

[TK-2.2 Ymeet pazpabarbiBaTh CioCOOBI BHEAPEHHSI HOBOM TEXHUKH M MEPENOBOM TEXHOIOTHUHN HedTerazonepepaboTKy,

[1K-2.3 Bnaaeet HaBbIKaMy MO BHEAPEHUIO HOBOM TEXHUKHM M TEXHOJOTMHN HedrerazonepepaboTKu,

[TK-3 CnocoOeH npoBOAUTH AHATIN3 COBPEMEHHBIX MPOCKTHBIX PEIIEHUI NMPU MPOSKTHPOBAHUM TEXHOJIOTHYECKOTO 000py-
noBaHus HedrerazonepepadboTKu

[TK-3.1 3HaeT OCHOBHBIEC MPOLECCHI, MPOTEKAIOIIME B 000PYA0BAHNH, UX KOHCTPYKIIMH, METO 16l 00pabOoTKK MH(OpMaLUK U
aHAJIN3a JaHHBIX [TPU MPOEKTUPOBAHUH TEXHOJIOTMYECKOTO 000PYA0BaHus HedrerazonepepadboTKu;

[1K-3.2 YmeeT pazbuBaTh KOHCTPYKLMK HA Y3JIbl, COOPOYHbIE CIAMHULIBI U JCTAIH, YCTAHABIMBATh UX B3AMMOJICHCTBHE U
BIIMSTHUE HA TEXHOIOTMYECKHIA MPOLECC;

[TK-3.3 Brnaneet HaBbIKaMy aHaIM3a KOHCTPYKTOPCKUX PEUICHHH MPU MTPOSKTUPOBAHUN TEXHOIOTHYECKOT0 000PYI0BaHHUS
HedTerazonepepaboTKH.

Huouxamoput oo- Imanst popmuposanus é npovecce 0céo0eHUA OUCUUNTUHBL
CHUICCHUS KOM- (yrasamw ece memst u3 PIIJ])
nemenyuu Jekuyuu Ilpakxmuueckue 3aus- | Jlabopamopnuvie 3ans- Kypcoeoii npoexm Haumenosanue ouenon-
s s (paboma) HO20 cpedcmea
I1K-6 Temor 1,9 Ilpakxmuueckue pa- | Jlabopamopuaa  pa- Jlabopamopuas paboma,
oomut 1-2 boma 5 Ilpakmuueckas pa-
boma, IK3amen
IK-7 Temor 1, 2 Ilpakxmuueckue pa- | Jlabopamopuaa  pa- Jlabopamopuas paboma,
oomut 1-2 boma 5 Ilpakmuueckas pa-
boma, IK3amen




1IK-8 Temor 1-2, 9, | [Ipakmuueckue pa- | Jlabopamopnaa  pa- Jabopamopuan paboma,
11,13 oomut 3-4 boma 6 Hpaxkmuueckas pa-
6oma, Kypcoeoii npo-
eKkm, IK3ameH
1IK-9 Temor 2, 9, |Ilpakxmuueckue pa-|J/labopamopnaa  pa- Jabopamopuas paboma,
11,13 oomut 3-4 boma 6 Hpaxkmuueckas pa-
boma, IK3amen
[1K-17 Temwt 3, 3, 6, | [Ipakmuueckue pa- | Jlabopamopuvie  pa- Jabopamopuas paboma,
8 9 11-13 oomor 4, 8 oomot 1-3 Ipaxkmuueckas pa-
boma, IK3amen
1IK-138 Temwt 3, 5, 6 | IIpakmuueckue pa- | Jlabopamopusvie  pa- Jabopamopuan paboma,
domor 2-3 bomot 1-3 IIpakmuueckasn pa-
boma, IK3amen
MK-19 Temot 3, 5, 6 | [Ipakmuueckue pa- | labopamopnas  pa- Jlabopamopunas paboma,
oomut 7-8 boma 4 Ipakxmuyeckasn pa-
boma, IK3amen
MK-20 Temot 4, 7-8 | IlIpakmuueckue pa- | Jlabopamopuvie  pa- Jabopamopuas paboma,
fomol 5-6 oomer 1-4, 7-8 IIpaxmuueckasn pa-
6oma, Kypcoeoii npo-
eKkm, IK3ameH
IK-21 Temor 4, 7-8, | [Ipakmuueckue pa- | labopamopnas  pa- Jlabopamopunas paboma,
10,12 oomot 5-7 boma 8 Hpaxkmuueckan pa-
boma, IK3amen
1IK-23 Temut 4, 7-8, | Ipakmuueckue pa- | labopamopusie  pa- Jabopamopuan paboma,
10, 12 oomut 5-7 bomor 7-8 Hpakxmuueckan pa-

boma, IK3amen




Hepeueub OUCHOYHbBIX cpedcme no Oucuunﬂuue

6-8 cemecmpe

Ouenounvie cpeocmea Kon-e0 Min, 6annoe Max, 6annoe
(0/0-3/3)

Jlabopamopuas paboma 4/4/3 36 56

Ilpakmuueckas paboma 4/4/3 24 44

Hmoco 60 100

7-9 cemecmpe

Ouenounvie cpeocmea Kon-e0 Min, 6annoe Max, 6annoe
(0/0-3/3)

Jlabopamopuaa paboma 4/4/4 20 32

Ilpakmuueckas paboma 4/4/3 16 28

IK3amen 1 24 40

Hmoco 60 100

Ouenounvie cpeocmea | Kon-eo Min, 6annoes Max, 6annoe
(6aszoewtil ypo- | (noeviuieHHbI YPO-

6¢Hb) 6CHb)

Kypcoeoii npoexm (pa- 1 60 100

ooma)




HIkana ouenusanus

Mudporoe

BbIpa’KeHHe

Breipaskenue B
Ganynax:

CaoBecHoe
BbIPAMKEHHE

Kputepun oueHKH HHIHKATOPOB JOCTHXKEHHS IPH (popme KOHTPOJIS:

IK3aMeH / 3a4eT ¢ OLEeHKOH

3a4€T

5

87-100

Orauuso (3a-
YTCHO)

O1eHKa «OTIUYHO» BRICTABISICTCS CTYICHTY, €CITH TCOPSTHUCCKOE COACpKa-
HHE Kypca OCBOCHO MOJIHOCTBIO, €3 mpoOeIOB; HCUCPITHIBAIOLIC, TOCICIO-
BaTCJIbHO, YETKO H JIOTHYCCKH CTPOWHO H37aracT MaTepHal, CBOOOIHO
CIIPABJACTCA € 3aJadaMH, BOOPOCAMH U APYTUMH BUIAMH PUMCHCHUS 3HA-
HUW; UCIOJB3YCT B OTBETC JOTIOHUTCIBHBIN MATCPHAT BCC MPCAYCMOTPCH-
HBIC TIPOTPAMMOU 33JaHUS BHITIOJTHCHBI, KAUCCTBO MX BHITIOJHCHHUS OLICHCHO
YUCJIOM 0aJII0B, ONMU3KUM K MAKCHMATBHOMY ; AHATH3UPYET MOTYUCHHBIC Pe-
3VABTATHL, MPOSIBJIACT CAMOCTOSITCIFHOCTD TIPH BHITIOTHCHUH 33 JaHUH

74 - 86

Xoporuo (3a-
YTCHO)

OneHka «XOpOIIo» BEICTABIAECTCS CTYACHTY, €CIIH TEOPETHIECKOE COAepIKa-
HHE Kypca OCBOCHO MOTHOCTBIO, HEOOXOUMBIC TPAKTHYCCKIE KOMICTCHIIMN
B OCHOBHOM C(hOPMHPOBAHbI, BCE MPEAYCMOTPEHHBIE IPOrpaMMOn 00VICHHUS
vueOHBIC 331aHUS BBIIOIHEHBI, KAYECTBO WX BBHITIOJTHCHHS JOCTATOYHO BbI-
cokoe. CTyAEHT TBEPAO 3HACT MATEPHAIL, IPAMOTHO U IO CYLIECTBY U3/IAracT
€ro, He JOIYCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC.

60 -73

VY nosneTBopu-
TEIBHO (3a-
YTCHO)

O1eHKa «YAOBICTBOPUTEIBHO» BEICTABISCTCA CTYICHTY, C€CIIH TCOPETHYC-
CKOC COJEPKAHUE Kypca OCBOCHO YaCTHUYHO, HO MPOOENBI HE HOCAT CYILE-
CTBCHHOTO XapakTepa, OOMbIIHHCTBO MPEAYCMOTPSHHBIX MPOrPaMMOii 3a1a-
HHI BBIIOTHEHO, HO B HUX HMCIOTCS OLIHOKH, MPU OTBETC HA MOCTABICHHBIN
BONPOC CTYACHT AOMYCKACT HETOYHOCTH, HEAOCTATOUHO MPABUIbHEIC (op-
MYJTHPOBKH, HAOTIOJAIOTCS HAPYIICHHUS TOTHICCKOH MOCICI0BATCIEHOCTH B
M3JI0’KEHHH MPOTPaMMHOT0 MaTepHaa.

OrmeHka «3a4TE€HO» BBICTABISICTCS CTY-
JEHTY, €CJIH OTBETHI HA BOIPOCHI IO TEMaM
JUCLMILIUHBL NOCICAOBATENbHBI, JIOIHUE-
CKH H3J0KEHBI, JOMYCKAKTCS HE3HAUU-
TEJIbHBIC HEJOUETH B OTBETE CTYACHTA, Ta-
KHE KaK OTCYTCTBHE CaMOCTOSTECIbHOTO
BBIBOJA, PCUCBBIC OUTHOKH H TIP

Huxe 60

Heyaosnerso-
PHUTENBHO
(He 3auTCHO)

OrcHKa «HEYIOBICTBOPHTEIBHO» BBICTABIIETCA CTYJACHTY, €CIH OH HE
3HACT 3HAYMTEIBHOM YACTH NMPOTPAMMHOIO MATEPHANA, JOIMYCKAeT CYIIE-
CTBCHHBIC OIIMOKH, HEYBEPCHHO, ¢ OOJBIIUMH 3aTPYIHCHUSIMH BBHITIOTHSICT
MPAKTHICCKUE PabOThl, HEOOXOAWMBIC MPAKTHUCCKHE KOMICTCHIHH HE
c(hopMHPOBaHEI, OONBIIUHCTBO MPEIAYCMOTPEHHBIX MPOTPAMMON 00yUICHUS
vueOHBIX 33JaHUH HE BBHIMIOJIHCHO, KAYECTBO MX BBHIMOJHCHHUS OLICHCHO YHC-
J0M 0anI0B, ONU3KHUM K MUHUMAITBHOMY

OrcHKa «HE 3aYTCHO» BBHICTABIETCS CTY-
JEHTY, €CJIM CTYACHT HE 3HAET OCHOBHBIX
MTOHATHHA TEMBI JUCIUITINHGI, HE OTBEYACT
Ha JOTIOJHHUTEIBHBIE W HABOMAIOUE BO-
MPOCH! IPENOAABATES.




Kparkas xapakrepucTHKa OL€eHOYHBIX CpeICcTBa

No
n/n

Haumenoearnue
OUECHOUHO20
cpeocmea

Kpamkaa xapakxmepucmuka 0ueHouHo20
cpeocmea

Ilpeocmaenenue
OUEHOUHO20 Cpeo-
cmea ¢ honoe

2

3

4

JlaGoparopHas
pabota

210 BUA y4eOHOU PadOThI, LEIBIO KOTOPOH
SBJIICTCS M3YUYeHHUE (UCCIICI0BAHUE, U3MEPE-
HUE) XAPAKTEPUCTHK JabOpParopHOro 00b-
eKTa.

[enb 1abopaToOpHBIX 3aHATHI: OCBOCHHE U3Y-
yaeMoil y4eOHOH AMCIMIUIMHBI, TPHOOpETe-
HUE HABBIKOB MPAKTUYECKOTO MPUMEHEHUS
3HaHWH y4eOHOHN U CHUTTINHBI (IUCLUILINH ) C
UCMOJIb30BAHUEM TEXHUYECKUX CPEACTB U
(unmn) 06opy IOBaHUS

Tembl mTaboparop-
HBIX PadOT, KOH-
TPOJIbHBIE BO-
IPOCHI TIO TEME
JabopaTopHOit pa-
OOTBI, BOMPOCHI K
KOJJIOKBUYMY

IIpakTiueckoe
3aHATHE

B xone npakTtrueckux padoT CTYJAEHTHI OBJa-
JICBAIOT YMEHUSIMH T0JIb30BaThCs padoTaTh C
HOPMATUBHBIMH JJOKYMEHTAMHU M UHCTPYKTHB-
HBIMA MaTepuajaMu, CIPABOYHUKAMM, CO-
CTaBJISITh TEXHUYECKYIO JTOKYMEHTAIUIO, BbI-
MOJHATh YEPTEKHU, CXEMbI, TaOJIUIIbI, PEIIaTh
Pa3HOrO poja 3aJa4M, JAc/iaTh BBIYHACICHUS,
ONPEACATh XapPaKTEPUCTUKHA PA3JIMYHBIX BE-
IECTB, OOBEKTOB, sBJICHMH. 1lenb mpakTuye-
CKMX 3aHSATUH 3aKIH0YacTCs B BBIPAOOTKE Y
CTYJCHTOB HABBIKOB MPUMECHEHHUS IOJYy4YCH-
HBIX 3HAHWUH JJ19 PEIICHUS MTPAKTUUECKUX 3a-
Jlad B TIPOLECCE COBMECTHOM AEATEIBHOCTH C
MPENOJABATEIISIMH.

TeMBI TpakTrye-
CKHUX 3aHATHIA,
KOHTPOJIBHBIE BO-
IPOCHI U 3a1aHUs
10 TEME MPaKTHYE-
CKOI'0 3aHATHSA

IIpoekt

KoHeYHBI POAYKT, OJIyYaeMBIil B PE3yIb-
Tare TIUIAHAPOBAHUS W BBIIOJIHEHUS KOM-
nJIeKca yU4eOHBIX U UCCIIEI0BATEIBCKUX 3a1a-
HUH. [To3BosseT OLICHUTh YMEHUS
00y4aroImumxcst CaMOCTOATENBHO KOHCTPYUPO-
BaTh CBOW 3HAHMS B IIPOLIECCE PELLICHMS MTPAK-
THYECKUX 3aJa4 W NOpoOJIeM, OPUECHTHUPO-
BaTbCs B MH(POPMALIMOHHOM MPOCTPAHCTBE U
YPOBEHb C(HOPMHUPOBAHHOCTH  aHAJIMTHYE-
CKHX, UCCIIEIOBATENBCKAX HABBIKOB, HABBIKOB
MPAKTUYECKOIO M TBOPYECKOTO MBILLICHUS.
MOKET BBITIONHATECSA B UHAUBULY ATBHOM T10-
PSIKE WU TPYIIION 00yYaroImMXCs.

TeMBl TpynnoBbIX
W/ WHIUBUIY-
AJIbHBIX TPOEKTOB




MuUHUCTEPCTBO HAYKH W BbIcIIEro oOpasoBanus Poccuiickoit enepaunn
HuwxHekaMCKHii XUMHUKO-TEXHOJOTHYECKUI HHCTUTYT ((uiiran)
(heaepaTbHOr0 TOCYAaPCTBEHHOTO OFO/IKETHOTO 00Pa30BATEIBLHOIO YUPEKACHHS
BBICILIETO 00pa30BaHUs
«KazaHCcKuil HAUMOHANBHBIA UCCIEA0BATENBCKUNA TEXHOJIOTUYECKUA YHUBEPCUTETY

Daxynremem MEXaHUYECKUIN
Kagheopa MAXII

Y4eOHBIM MJIAHOM IO HAMpPaBJICHUIO MOAr0TOBKH 15.03.03 « TexHnonornueckne
MAaIIUHBEL 1 000PYNOBaHKUE) JUIsl OOYUAIOIMXCS MPELYCMOTPEHO MPOBEACHHUE 1a00-
PATOPHBIX 3aHATHIA O TUcHUIUInHE «O00pyAOBaHNE HEPTEra30nepepadoOTKm.

JlaGoparopHble 3aHATHS MO AUCLUIIMHE MPOBOJATCS B CIELMATIBHO 000PY10-
BaHHBIX JTAOOPATOPUIX C MPUMEHEHUEM HEOOXOAUMBIX CPEACTB 00ydYeHHs: Jadopa-
TOPHOrO 00OpYAOBaHUs, 00pa3LOB UIl MCCICAOBAHWNA, METOANYECKHX IMOCOOMA.
Llens mpoBeaeHust 1a00paTOPHBIX PAdOT - MPAKTUYECKOE OCBOCHUE TEOPETHUECKUX
NOJIOXKEHHUH JIEKHMOHHOTO MaTepUaa, a TakoKe BBIPA0OTKA CTYICHTAMU OINPENETICH-
HBIX YMCHUI 1 HABBIKOB CAMOCTOSITEIBHOTO SKCIIEPUMEHTUPOBAHUSI.

JlaGopaTopHasi pab6ota Nel, VMccnenoBanue repMeTHYHOCTH YIIIOTHUTEIbHBIX YCTPOUCTB
(mema rabopamopHoil pabomul)

PacnipocTpaHeHHBIE THITBI YIDIOTHEHHS BaJIOB MATITHH.

[loTepu MOTITHOCTH, 3aTPAYUBAEMOM HA YIUIOTHEHHUE BAJIOB.

MeTorKka mpoBeIeHUS ICHTPOBKH BAJIOB MAIITHH.

W3meputenpHas U IprOOPHAs YaCcTh, METOUKHA 00PAOOTKH SKCTIEPHUMEHTAITBHBIX JTaH-
HBIX.

JlaGopaTopHast pa6ota Ne2. Bubpousonsiius MalliuH
(mema rabopamopHoil pabomwi)

[IprurHbI BOZHUKHOBEHUS BHOPAITHH B MAIIWHAX U allllapaTax.

O1ieHKa BETMYUHBI BUOPALIMOHHBIX 3(PPEKTOB.

MeToapI CO31aHus BUOPOH3OJISIIHH.

N3meputensHas U IprOOPHAS YaCcTh, METOUKHA 00PAOOTKH SKCIIEPUMEHTAITBHBIX JTaH-
HBIX.

halh i

el S

JlaGopaTopHasi pabora Ne3. Pas0opka, cOOpKa ¥ IEHTPOBKA HACOCHOW YCTAHOBKH
(mema rabopamopHoil pabomwi)

Konebarenmprbie 3¢ ekt B OBICTPOBpAINAIOIINXCS BATAX.

[loHATHE O KPUTHYECKHUX YHCIIAX 00OPOTOB BaJIOB H POTOPOB.

Metoanka poBeICHHAA HEHTPOBKH BAJIOB MAIIHH.

W3meputenpHas ¥ IprOOPHAS YaCTh, METOUKH 00PAOOTKH SKCTIEPUMEHTATBHBIX JTaH-
HBIX.

el S

JlaGopaTopHasi pa6oTta Ned. MOHTa)K ¥ PETYIUPOBKA KOJMAYKOBBIX U KJIAMAHHBIX MACCO-

OOMEHHBIX TAPETOK
(mema rabopamopHoil pabomwi)

1. Bnusare HEPaBHOMEPHOCTH PacTIpEICTICHUs YPOBHS KUIKOCTH HA TapPENIKe Ha €€ Xa-
PAKTEPHUCTHKH.

2. Metoapl MOHTaka 0apOOTAXKHBIX TAPETIOK, 00ECTICUHBAIOIINX JOITYCTHMBIH TPAJHUCHT
YPOBHS KHIKOCTH.




3.
4.

MeTo b1 CHIKEHUS TPAJUEHTA YPOBHS JKUIKOCTH /IS TAPEJIOK OOJIBIIOTO JHAMETPA.
W3meputensHas U IprOOPHAS YaCcTh, METOUKHA 00PAOOTKH SKCTIEPHUMEHTAITBHBIX TaH-
HBIX.

JlaGopaTopHasi pab6oTa NeS. 'maponMHaMuka U CPAaBHUTEIbHBIEC XaPAKTEPUCTUKHU TPSIMO-

R

TOYHBIX MacCOOOMEHHBIX KOHTAKTHBIX VCT‘[)OfICTB
(mema rabopamopnoii pabomsi)

OCHOBHBIE THTTBI TPIMOTOYHBIX KOHTAKTHBIX YCTPOUCTB.

OCHOBHBIEC XapaKTEPUCTHKH STHX YCTPOUCTB.

MeTo b1 SKCTIEPUMEHTAITFHOTO HCCIIEIOBAHUS XaPaKTEPHCTHK.

W3mepuTenbHas U TPUOOPHAS YaCTh, METOTUKHA 00PAOOTKH SKCTIEPHUMEHTATBHBIX TaH-

HbIX.

JlaGopaTopHasi pa6oTa Ne6. Mccnenopanue ruipoAMHAMUYECKUX XaPAKTEPUCTHUK KOXKYXO-

[E—

TPYOHBIX anmapaTos
(mema rabopamopnoii pabomsi)

OCHOBHBIE THTIBI TETUTOOOMEHHBIX AIMIapaToB.

OCHOBHBIEC XapaKTEPUCTHKH STHX YCTPOUCTB.

MeTo I SKCTIEPUMEHTATIBHOTO HCCIIETOBAHHS XaPAKTEPUCTHK TEIIIO0OMEHHBIX aTiia-
paTos.

W3mepuTenbHas U TPUOOPHAS YaCTh, METOTUKH 00PAOOTKH HKCTIEPHUMEHTATBHBIX TaH-

HbIX.

JlaGopaTopHas padora Ne7, UccnenoBanre ruip0IMHAMHUKH BUXPEBOTO CKpyOOepa

il

(mema rabopamopnoii pabomsi)
OCHOBHBIE THITBI BUXPEBBIX KOHTAKTHBIX YCTPOMCTB.
OCHOBHBIE XapaKTEPUCTUKHU 3TUX YCTPOUCTB.
MeToapl 3KCIEPUMEHTAIIBHOTO UCCIIEI0OBAHUS XapAKTEPUCTHK.
W3meputensHas U IprOOPHAS YaCTh, METOUKH 00PAOOTKH SKCTIEPHUMEHTATBHBIX TaH-
HBIX.

JlaGopaTopHasi pa6ora Ne8. [ mupormHaMUKa ¥ CPABHUTEIbHBIC XapPAKTEPUCTHKH 0ap0o-

il

TAKHBIX MaCCOOOMEHHBIX KOHTAKTHBIX VCTDOI\/'ICTB
(mema rabopamopnoii pabomsi)

OcHOBHBIE TUTIBI 0APOOTAKHBIX KOHTAKTHBIX YCTPOMCTB.

OCHOBHBIE XapaKTEPUCTHKH 3THX YCTPOUCTB.

MeToapI SKCIEpUMEHTATBHOTO UCCTIETOBAHUS X APAKTEPUCTHK.

N3meputenpHas U IprOOPHAS YaCcTh, METOUKHA 00PAOOTKH SKCTIEPUMEHTATBHBIX JTaH-
HBIX.

Marepuansl 1a00paTopHbIX PaOOT NPUBEACHBI B METOANMYECKOM YKA3aHUU:

B.B. Anekcees, C.B. Paukosckuii, M.A. 3akupoB, A.A. XoMeHKO. MammHbl 1

anmnaparsl XUMAYECKUX TPOU3BOACTB. JIaboparophslii mpakTrkym: Kazans, KHUTY,
2011, 226 c.

Kpurepun ouenkn j1adopaTopHbIx padboT

[Tpu moaroroBke k naboparopHoit pabore nmo aucuuiiHe «OO0OpyIOBaHUE

HedTerazonepepaboTKuy B 6-8 ceMecTpe CTYJAEHT AOJKEH BBIMOJIHUTE CIECIYIOIIUE
BHJIBI paboT:



MunumansHblil | Makcumaib-
Buasl padot .
oan HbIii 0a/L1

CamocrosrenbHas mpopadoTka TEOpeTHie- 11/1.5 20028
CKOI0 Marepuaa K JJaboparopHoi padboTe
O3HaKOMJIEHHE C YCTAHOBKOM, MpUOOpPOM,
METOANKON BBINOJIHEHUS JIA0OPATOPHOM 1/1/1,5 2/2/2.9
paboTHI
BeinonHenne HEOOXOAMMOTO  KCHEPH- 1/1/1.5 212/2.9
MEHTa
OOpaboTka pe3yJIbTaTOB HCCIEAOBAHNUS, 3/3/3.5 A/4/5
NOCTPOCHHUE TPaUKOB
AHanu3 pe3ysIbTaTOB UCCIIEA0BAHUS U BbI- 3/3/4 A/4/5
BOJI 10 paboTe

nToro: 9/9/12 14/14/18,6

Takum oOpazom, Kaxkias jaboparopHas padoTa OLICHUBAETCS MUHUMYM B 9/9/12
OasioB, Makcumym B 14/14/18,6 G6annos. [locne BeimoHEHUS BCEX PAOOT pacCUUTHI-
BAECTCsl UTOTOBBINM Oa/ul MO JAHHOMY OLIEHOYHOMY CPEACTBY, Kak cyMMa OaslsioB MO
BCEM J1TA0OPATOPHBIM padoTaMm.

[Tpn nmoaroroBke k naboparopHoil padore no mucuuminHe «OO0OpYyIOBAHUE
HedTerazonepepadboTKkuy B 7-9 ceMecTpe CTYJEHT AOJKEH BHIMOIHUTD CIEMYIOIIUE
BUJIbI PaloT:

MunumansHblii | Makcumajib-
Buasl padot .
oann HbIii 0a/L1

CamocrosrenbHas mpopadoTka TEOpeTHIe- 0.5/0.5/0.5 Y11
CKOT0 Marepuasa K JlaboparopHoi padboTe
O3HaKOMJIEHHE C YCTAHOBKOM, MpUOOpPOM,
METOANKON BBINOJIHEHUS JIA0OPATOPHOM 0,5/0,5/0,5 1/1/1
paboTHI
BrinonHenne HEOOXOAMMOTO  KCHEPH- U1 U1
MEHTa
OOpaboTka pe3yJIbTaTOB MCCIEAOBAHNUS, U1/1 22/
NOCTPOCHHUE TPaUKOB
AHanu3 pe3ysIbTaTOB UCCIICAOBAHNS U BbI- 2/ 3/3/3
BOJI 10 paboTe

nToro: 5/5/5 8/8/8

Takum oOpazom, kaxaas JjadoparopHasi padoTa OLICHUBAETCS MUHUMYM B 5 Oa-
JI0B, MakcuMyM B 8 O6asuioB. [1ocse BhIMOMHEHUs BCeX paboT pacCUMTHIBACTCS UTOTO-
BbIii OaJ11 MO JTAHHOMY OLIEHOYHOMY CPEJCTBY, KaK Kak CyMMa OajlioB Mo BceM j1a0o-
paTropHBIM paboTaM.



MuUHUCTEPCTBO HAYKH W BbIcIIEro oOpasoBanus Poccuiickoit enepaunn
HuwxHekaMCKHii XUMHUKO-TEXHOJOTHYECKUI HHCTUTYT ((uiiran)
(heaepaTbHOr0 TOCYAaPCTBEHHOTO OFOPKETHOIO 00pa30BATEIBLHOIO YUPEKACHUS
BBICILIETO 00pa30BaHUs
«KazaHCcKuil HAUMOHANBHBIA UCCIEA0BATENBCKUNA TEXHOJIOTUYECKUA YHUBEPCUTETY

Daxynremem MEXaHUYECKUIN
Kagheopa MAXII

Y4eOHbIM TUTAHOM TO HamnpaeieHU MoArotoBku15.03.03«TexHonornueckne
MAIIMHBI 1 000PpYI0BaHKUE» AJ 00YYAOIIUXCS MPEAYCMOTPEHO MPOBEACHUE MTPAKTH-
YECKUX 3aHATHIA Mo aucuuminae «O0opyaoBanue HedrerazonepeaboTkn» B 6-9 ce-
mecTpax. O0yvarommMMces MPeAIararoTCsl Ppa3HOYPOBHEBBIE 3a4a4M U 3a1aHUSI PEKOH-
CTPYKTUBHOTO YPOBHS, NO3BOJSIIOIIME OLICHWBATh M AUATHOCTUPOBATh YMEHUS
CUHTE3UPOBATh, AaHAIM3UPOBATh, 00001ATh (PAKTHUECKUAN U TEOPETUUECKANA MaTeprall
¢ GOpMYIMPOBAHUEM KOHKPETHBIX BBIBOJIOB, YCTAHOBJIEHUEM MPUUYHMHHO-CIICICTBEH-
HBIX CBS3EM.

3ananue 1 Pacuer xapakTepucTHK HACOCHOI CEeTH.
OCHOBHBIE XaPaKTEPUCTUKH HACOCHOH CETH.
MeTobl peryIupoBaHus XapaKTEPUCTUK HACOCHOTO 000PYI0BaHUSI.
Br160op k03¢ PUIMEHTOB MECTHBIX COMPOTUBIICHUN.
[Toadop 1eHTPOOEKHOTO HACOCa MO PE3YJIbTaTaM PacyeToB.

il s

3ananue 2 IloaGop Ten1000MeHHOro 000pyA0BaAHUS
Tunsl TEMI000MEHHOTO 000PYIOBAHUS.
CxeMbl JBU)KEHHSI TOTOKOB TEMIOOOMEHUBAIOLIUXCS CPEL.
[Tonbop TemI00OMEHHUKOB IO KaTajory.
[TpOEKTHBIA 1 MOBEPOUYHBIE PACUETHI TEMJIOOOMEHHOTO 000y TOBAHUSI.

il

3ananue 3 Pacuyer Tens1000MeHHUKA 110 MOAOTpeBy HepTH
MeTo1bl pacueTa CBOWCTB HEPTIHOM cMECH.
CxeMbl JBUKEHMSI TOTOKOB TEMIOOOMEHUBAIOLIUXCS CPET.
[Ton6op TemnooOMeHHUKA «TpyOa B TPyOE» MO KaTajiory.
[TpOEKTHBIIA 1 MOBEPOUYHBIE PACUETHI TEMJIOOOMEHHOTO 000y TOBAHUSI.

s

3ananmne 4 IIpoekTHbII pacyer peKTHPUKANHMOHHONH KOJOHHbBI
OCHOBHBIE 3aKOHOMEPHOCTH MPOLECCA PEKTH(PHUKALINH.
OnpeneneHus YUCia TEOPETUUECKUX TAPENIOK.
I'mapaBiyeckuil pacyeT KOHTAKTHBIX YCTPOMCTB.
OnpeneneHue TOJIUMHBL CTCHKH aIapara.

i S

3ananue S Pacuer nmpouecca 0JHOKPATHOTO UCHIapPEeHUsi AJIsl cMeceid Jier-
KHX YIJI€BOAOPOAOB
1. OCHOBHBIE 3aKOHOMEPHOCTH TMPOLIECCa OJHOKPATHOIO MCHAapeHusl (KOHICHCa-
1AW )
2. BBIOOp KOHCTAHT (ha30BOrO PABHOBECHSI.



e

OnpeneneHus 101 OTTOHA CMECH.
4. Pacdet cocTaBoB MapoBOM U KUAKOH (Pas.

3aganue 6 Pacuer neun nupoJinsa
OCHOBHBIE 3aKOHOMEPHOCTH MPOLECCa MUPOIIU3a
Onpenaenenue BpeMeH MpeObIBaHKS CMECU B PEAKLIMOHHOM 30HE.
OnpenaeneHus TemioBoro 3pdekra peakiuu.
Pacyer nuameTpa 3MeeBUKa TPyOOITpoBoIa.

e

3aganue 7 Pacyer KOJOHHBI O pa3Ae/ieHHI0 MHOTOKOMIIOHEHTHOM
CMeCH.
OCHOBHBIE 3aKOHOMEPHOCTH MHOTOKOMITOHEHTHOW PEKTA(PHUKALINK.
Meroauka pacyeTa NOTapeIOYHOTO pacueTa PeKTU(PUKAIIMOHHOM KOJIOHHBI,
OnpeneneHus COCTaBOB TUCTHILIATA U KyOOBOIO OCTATKA.
Pacuer TennoBbIx HArpy30K Ha AC(PIErMarop U UCHApUTEb.

i

3ananue 8 Pacyer neun Harpesa MasyTa.
Pacyer niporiecca ropeHus.
OnpeneneHue TEMIEPATYPLI U COCTaBA ra30B CTOPAHMSIL.
Bri0op auamerpa TpydonpoBoaa.
['mapaBIMYeCKuii pacueT 3MEEBHKA.

il

Marepuansl 1a00paTOpHBIX PAOOT MPUBEACHBI B METOAMYECKOM YKA3aHUU:
B.B. Anexkcees, C.B. Paukosckuii, M.A. 3akupoB, A.A. XoMeHKO. MamuHbl 1
annaparsl XUMAYECKUX MTPOU3BOACTB. JlaGoparopHslii mpaktukym: Kazans, KHUTY,
2011, 226 c.

Kpurtepun oeHKH NpakTH4ecKux pador

[Tpy moAroToBke K mpakTuyeckod paboTe mo aucuuruimae «OO0opynoBaHHE
HedTerazonepepaboTKu» B 6-8 ceMecTpe CTYJAEHT AOJKEH BBIMOJHUTE CICIYIOIIUE
BHJIbI paboT:

MunumaJjbHblii | MakcuMajb-
Buasl padot .
oana HbI 0aJL1

CamocrosTenbHas mpopadoTKa TEOpeTHIe- 11/1.5 20027
CKOI0 Marepuasa K NpaKTH4YeCKoi padoTte
O3HaKOMJICHHE C METOJAMKOM pacyeTa 1/1/1,5 2/2/2.7
BrinoaHeHne HEOOXOIMMBIX PACYETOB 1/1/1,5 2/2/2.7
OO0paboTka pe3ysbTaTOB MCCICIOBAHUS, 1/1/1.5 20027
NOCTPOCHHUE TPaUKOB
AHanu3 pe3ysIbTaTOB UCCIICA0BAHUS U BbI- 22/ 3/3/3.8
BOJI 0 paboTe

UTOIoO : 6/6/8 11/11/14,6




Takum oOpazom, kaxaas ladoparopHas padoTa OLICHUBAETCS MUHUMYM B 6/6/8
OasioB, Makcumym B 11/11/14,6 6annos. [locne BeimoHEHUS BCEX PAOOT paCCUUTHI-
BAETCsl UTOTOBBIHM 0a/ul MO JAHHOMY OLEHOYHOMY CPEJICTBY, KaK CyMMa OaJliOB 10
BCEM MPAKTHYECKAM padoTaM.

[Tpn nmoaroroBke k naboparopHoil padore no aucuumuimHe «OO0OpYyIOBAHUE
HedTerazonepepadboTKu» B 7-9 ceMecTpe CTYJEHT AOJKEH BHIMOIHUTD CIEIYIOIIUE
BUJIbI PalOT:

MunumaJjbHblii | MakcuMajb-
Buasl padot .
oana HbI 0aJL1

CamocrosTenbHas mpopadoTKa TEOpeTHIe- 0.5/0.5/0.5 1113
CKOT0 Marepuasa K NpakTH4YECKOi padoTe
O3HaKOMJICHHE C METOJAMKOM pacyeTa 0,5/0,5/0,5 1/1/1,5
BrinoaHeHne HEOOXOIMMBIX PACYETOB 1/1/13 1/1/1,5
OO0paboTka pe3ysbTaTOB MCCIICIOBAHUS, 1/1/1.5 20025
NOCTPOCHHUE TPaUKOB
AHanu3 pe3ysIbTaTOB UCCIIEA0OBAHUS U BbI- 1/1/1.5 22025
BOJI 10 paboTe

UTOIO : 4/4/5,3 7/7/9,3

Takum 00pa3oM, Kakaas MpakTAYecKas padoTa OIEHUBACTCS MUHHUMYM B
4/4/5,3 Gana, makcumyM B 7/7/9,3 Oamnos. [locne BoIMoONHEHUST BCEX padOT paccyu-
THIBACTCS UTOTOBBIN OaJlj1 MO TAHHOMY OLICHOYHOMY CPEJICTBY, Kak Kak cymma Oai-
JIOB TIO BCEM MPAKTHYECKUM padoTaMm.

Marepransl TPaKTHYECKUX PA0OT MPUBEACHBI B METOAMYECKOM YKA3aHUU:
B.B. Anexkcees, C.B. Paukosckuii, M.A. 3akupoB, A.A. XoMeHKO. MalvHbl 1
anmnaparsl XUMAYECKUX TPOn3BOACTB. JlaGoparophslii mpaktukym: Kazans, KHUTY,
2011, 226 c.
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OO6mume croiicTBa HEQTH U HEPTENPOAYKTOB. Knaccupukanus Hedreit. DmeMeHT-
HBIW, XUMAYECKUI U (PAKLIMOHHBINA COCTAB HEPTH.

[Tpocras (ctanaaptHas) pasronka Hedru (kpuBas OW). KpuBas MCTUHHBIX TEM-
neparyp kunenus (UTK). CootHomenus mexny kpuBbiMu M TK u ctannaptaoit
pasronku (ON).

[Topsimok mpenacraBieHus coctaBa Hedtr ¢ ucnosb3oBanueM kpuoil UTK. Pac-
yeT ®XC HePTaHBIX (Ppakumii U MCEBIOKOMIOHEHTOB, BHIPAKEHHBIX YePE3 KpH-
Byro UTK

MeTtoael 1o0biun HeQTH. [IpoMBIcioBas cuctema cOopa HEQTH 1 ra3a. TexHomo-
TMYECKHE TPUEMBI COOPa M IOJArOTOBKM HEPTH, ra3a U BOJIbI

TpeboBanus Kk moAroroBke HedTH. TpeOoBaHUs K MOATOTOBKE K TPAHCIIOPTH-
POBKE MPUPOIAHOIO rasa.

OCHOBBI TE€XHOJIOTUM MPOMBICIIOBOM MOATOTOBKA HEPTH. TepMOXMMHUYECKHE
yCTaHOBKM MoArotoBku Hedu (TXY). Ycranoska “Taiigpyn 1-400"
DnekrpoodecconuBaromas ycranopka (3JI0Y)

Crabunmzanus HeTH

briok armocdepHoii neperoHkn HeQTH, MPUHLMITHATIBHAS CXEMA

. O0ume npeacTaBieHus O mporecce peKkTHgrKanuu (Ha mpumepe komoHHsl ABT)
. OcOOEHHOCTH KOHCTPYMPOBAHMS CITOKHBIX KOJOHH. [IpvHIMIBI paboThl CIIOXK-

HOW KOJIOHHBI, CTPUMTUHT CEKIIUU

bnok BakyyMHOI MEpPEroHKW MasyTa, MPUHLMIHAIbHAS cXeMa. ANnapaTypHOe
odopmiieHne BakyyMHOro 61oka. OcobeHnoct koHcTpyrpoBanust BK. Ocoben-
HOCTH MPOLIECCOB Pa3ACACHHUS, TPOBOUMBIX MO BAKYYMOM.
Bakyymcoznaronmue cuctemsl (BCC). [Toadop u npoekTHpoBaHUE BaKyyMCO3/1a-
OIIUX CUCTEM.

Knaccudukaiivs KOHTaKTHBIX YCTPOWCTB MAacCOOOMEHHBIX anmnaparoB. OCHOB-
HBIE XapPAKTEPUCTUKNA KOHTAKTHBIX YCTPOHCTB. CTpyKTypa 0apOOTa)KHOTO CJIOA,
NOJXO0/bI K OMMCAHUIO TTPOIIECCOB MACCOOOMEHA.

CoOBpEMEHHBIE HACAIKH, UCIIOJIb3YEMbIE MTPU NEPepadboTKe HEPTH (PETYJIIPHBIC,
HEPETYJISIPHBIE, MEPEKPECTHOTOUHBIE), UX MPEUMYILIECTBA U HEOCTATKH.
PacyeTsl 371eMEHTOB MaCCOOOMEHHBIX KOJIOHH HA MPOYHOCThH M YCTOMUMBOCTb.
Tepmuueckuii KpeKUHT Mo AaBiaeHueM. MakTopsl, Baustone Ha nponece TK.
Xumusm npouecca TK. Buaer TK (mapoda3Hblii KpEKUHT TSKEIOTO CHIPbS, MMH-
POJU3 JIETKUX YTJIEBOJIOPOJIOB)

OcHoBHOe odopynoBanue npoiecca TK (peaktop, peakiimoHHas KaMepa, BakKy-
yYMHas KOJIOHHA).

Oco0enHocTr pabOTHl HACOCHOTO U TEMIIOOOMEHHOTO 000PYI0BAHMSI.

[Tporecc 3aMeNJICHHOr0 KOKCOBaHUS (OCHOBBI TEXHOJIOTHUH, OCHOBHOE 000pYA0-
BaHMHE)

Karanutuveckuil KpeKUHT € MIAPUKOBBIM KaTaM3aTOPOM (XMMHU3M Tpollecca,
TEXHOJIOTHYeCcKas cxema). Karanuzaropsl mpouecca kpekunra. Tunbl. MeToabl
W3TOTOBJIEHUS U MOAJEPKAHUS AKTUBHOCTH KaTajin3aropa Mpy AJTUTEIbHOMN JKC-
TTyaTaiuu.

PeakTop ycTaHOBKHM KaTAIUTUYECKOTO KPEKUHTA C MIAPUKOBBIM KaTaau3aToOpoM.
Pereneparop ycTaHOBKM KaTaIMTUYECKOTO KPEKMHTA C [IAPUKOBBIM KaTaau3aTo-
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poM. Crucrema MHEBMOTPAHCIIOPTA YCTAHOBKH KATAIMTHYECKOIO KPEKUHTA € 11a-
PUKOBBIM KAaTaIMu3aTOPOM

Karanutrueckuii KpeKMHT ¢ MBUICBHIHBIM KaTAIM3aTOPOM (XMMHU3M MpOLiEcca,
TEXHOJIOTUYECKAS CXEMA)

PeakTop ycTaHOBKH KaTAIUTHYECKOTO KPEKHAHTA C MBUICBHIHBIM KaTaTU3aTOPOM.
['MapoamHaMUYECKUE PEKUMBI, XapakTEpU3yoIue paboTy anmaparoB ¢ «KHIS-
LIUM CJTIOEM

Pereneparop yCTaHOBKM KaTaJIMTUYECKOTO KPEKWHTA C TBIICBUAHBIM KaTaln3a-
TOpoM. OCOOEHHOCTH MPOBEACHUS TPOLECCOB B KKUTISIIEM CIIOE»

[TpyHIMIBI OpraHW3aluu MPOLEcca KAaTATUTUYECKOro pu(OpMHUHTa (XUMU3M
npouecca, TexHosiornueckas cxema). Karammzaropsr mpoueccoB KP. Metoast
NOJEPKAHUS AKTUBHOCTH KaTaau3aTopa NPy JUIMTENBHON SKCIUTyaTaLMH.
KoHcTpykunm peakTopoB yCcTaHOBKM pudopmuHra. [lepcnekTuBHbIE Harpasiie-
Hus oopmiteHust mpouecca pudopmunra. Temnooid peskum nponecca KP, me-
TOJbI MOAACPKAHUSI TEMIIOBOTO PEKUMA.

[Tpremsl pacueTa 31EMEHTOB PEAKIMOHHOTO 000PY IOBAHUS HA MPOYHOCTb.
[TpyHIMITBI TPOBEACHMSI MPOLIECCA THAPOOUUCTKH YTTIEBOJOPOAHOTO CHIPhS.

. KoHCTpyKIIMH peaKTOPOB TMAPOOUUCTKH.
32.

Hcrounnku aerkoro yrieBoaopoasoro ceipes Ha HII3 u ['T13. Hanpaenenus mc-
[TOJIB30BaHMA JIETKOTO YIJIEBOJAOPOAHOIO ChIpba. [ IpuHIMnanbsaeie cxembl [ QY.
OCHOBHBIE MPUHIMIIBI KOHCTPYUPOBAHUS KOJIOHHOTO 000opyaoBanus ['®Y. Kon-
JEHCALIMOHHBIE U UCTIAPUTENBHBIE Y3JIbl PEKTA(PHUKALIMOHHBIX YCTAHOBOK (KOH-
CTPYKLMH, OCOOCHHOCTH pabOThI).

KOHCTpYKIMOHHBIE MAaTEPUAIIBI, UCITOJIB3YEMBIE NPU CTPOUTENBCTBE ' DY. Oco-
OCHHOCTH MPOBEICHUS MEXAHMYECKMX PacyeTOB KOJOHHOIO O0OpYyIOBaHUS
roy.

AmnmnaparypHoe 0QOpMIIEHHE TPOLIECCOB OCYLIKK MPUPOIHBIX Ta3oB Ha ['T13.
AmnmnaparypHoe 0(hopMIIEHIE TPOLECCOB OUUCTKH JIETKOTO YIJIEBOJOPOIHOTO ChI-
Pbs OT KHACJIBIX IIPUMECEHN.

[Tpumepbl annaparypHO-TEXHOJOTHYECKOTO O(POPMIIEHUS PEAKIIMOHHBIX ITPOLIEC-
COB (MPOW3BOJICTBA ATUJICHTJIUKOJIEH, STAaHOJIAMUHOB ).

Oco0OeHHOCTH anmnaparypHOTro 0(OPMJIEHUST PEAKTOPHOTO 000PY TI0BAHUSI.
PacueTsl peakimOHHOro 000py TOBAHUS HA MPOYHOCTb.

OU3NKO-XUMUYECKAE OCHOBBI TEXHOJIOTMM PA3PYLICHHUS YCTOWYMBBIX BOJIHO-
HEPTIHBIX AMYJbcHil. OCOOCHHOCTH anmmaparypHOro OQOpMIIEHUS MPOLECCOB
00€e3BOKMBaHUS HEPTH HA TPOMBICIIAX.

OcobenHoctn XpaHeHust He(PTU B pe3epByapHbIx napkax. Koncrpykuuu Hedrs-
HBIX pe3epByapoB, MeTObI X pacueTa Ha MPOYHOCTb.

Kiaccudukanms tenmooOMeHHoro odopyaoBanus. KoxyxoTpyodarbie Temioo0-
meHHuku (tunoB TH, TJI, TV, TI1). KoHCTpyKIMK, OCHOBHBIE 3JIEMEHTHI.
Opranuzanys MHOIOXOJIOBBIX PEKMMOB JIBUKEHUS TEMJIOHOCUTENEH B TPyOHOM
Y MEKXTPYOHOM MPOCTPAHCTBAX, JOCTUTAEMBIE PE3YIIBTATHI.

PacueT 31eMEHTOB TEMIOOOMEHHUKA HA MPOYHOCTH NMPU HAJTMYHUK MEPENAIA 1aB-
JIEHW cped B TPYOHOM M MEKTPYOHOM MPOCTPAHCTBAX.

PacueT 3neMEHTOB TEMIOOOMEHHMKA HA MPOYHOCTh MPY HATMYAXA PA3HHULBI TEM-
nepaTyp MEXAY cpeaamMu B TPyOHOM B MEXTPYOHOM MPOCTPAHCTBAX.
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Temno0OMEHHUKN U3 HEMETAUTMYECKAX MaTepuaioB (rpaguToOBbIC, KOMITO3UT-
HBIC).

TemoBbie TpyObl. [IpuHIMINBI paOOTHI, MPUMEPBI KOHCTPYKTUBHOIO BBITIOJIHE-
HUS, MPEUMYILECTBA U HETOCTATKH.

Anmaparsl BO3AYIIHOTO OXJaKAeHHS. [IpuHImMIEl paboThl, MPUMEPBI KOHCTPYK-
TUBHOTO BBITIOJIHEHUS, TPEUMYILECTBA U HETOCTATKH.

Krnaccugukanms HacocoB. Hanbonee pacnpoCTpaHEHHBIE THIIbI, MPUHIUN ACH-
CTBHUSL.

LlenTpoGesxHbIe HAcOCHI. [ [pUHIMIIBI yCTPOiicTBA M pabOThl. MHOTOCTYEHYATHIE
HACOCHI, 00JIACTH TPUMEHEHHSI.

[Tprpoaa BO3HMKHOBEHHsI OCEBBIX CHJI, ACHCTBYIOLIMX HA POTOpP. Meroapl MX
KOMIIEHCALUH.

[ToamMnHUKOBBIE y3JIbI HACOCOB. [IprMEpPBI KOHCTPYKIMA, OCOOCHHOCTH MO/~
HIMITHUKOB KQUEHUS U CKOJIbXKEHUS, 00JIaCTH MPUMEHEHUSI.

YioTHEHHs BaNOB (CaJIbHUKOBBIC, TOPLEBBIC). [IpuMepsl KOHCTPYKIMH, 00J1a-
CTH MPUMEHEHHMSI, TPEUMYIIECTBA U HEAOCTATKH.

Hacocsl ientpodexHbie repmeTiunble. OCHOBHBIE TPUHLMIBL padoTHL. [Ipenmy-
1ICCTBA U HEAOCTATKH.

['epmeTnuHble MAarHUTHBIE MY(PTBL. OCHOBHBIC MPUHLIMIIBI paOboTHL. [Ipenmytiie-
CTBa M HEJOCTATKH.

TemIoTeXHNYECKUE MPOLECCHI, TPOTEKAOLINE B MeYax. TepMOTEXHOIOTHUECKNE
(pEaKIIMOHHBIC ) TPOLECCHI, MPOTEKAOIINE B MEYax

[TpuHIMnOBl pacyeTa W MPOECKTUPOBaHUs (nmoxdopa) nevel. TemnoBoit GaiaHc
npouecca.

OCHOBHBIE XapaKTEPUCTHKM Neuei. PacueT nmporecca ropeHust TOmIMBa B TPErO-
IIEN KaMepe.

Pacuet npouecca Temonepenaun ot (pakena ropeHrst TOIUIMBA WIHA OT U3JTy4Yar0-
HICH CTEHKHM K TEMJIOBOCHPUHUMAIOIIEH MOBEPXHOCTH. MeToapl MHTEHCH (PUKa-
LMY TPOLECCA TEMIONEPEAAYM.

Koncrpykumu TpyOGuareix nedeid. OCHOBHBIE SJIEMEHTBHI.
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