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1. IVTAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 1O JMCIIMIIJIMHE

Kareropus Kon n HaumenoBanune HaunmenoBanue mokasartenst OLeHH-
Kon n HaumenoBanue
(rpymma) KoM- KOMIIETEHIIHH WHIUKATOPA JOCTIKCHUS BaHUS pe3yibTaTa 00ydeHUs 10
HNEeTEHIMH KOMIIETEHIIUU JUCLUIUINHE
ITpodec- [1IK-4. CnocobeH pa3- | IIK-4.1. AHanu3upyer 3HaHusA: cXeM pa3MElIeHUs Tell-
CHOHAJIBHBIC pabaThIBaTh CXEMBbI (byHKIMH, a TAKKE IMa- | JIOMaccOOOMEHHOTO 000pyI0Ba-

pa3MenieHust 00beK-

TOB PO ECCUOHATH-
HOM AeSITeIFHOCTH B

COOTBETCTBUH C TEX-
HOJIOTHEN TPOU3BO/I-
CTBa

paMeTphl U XapaKkTepH-
CTHKH pabOYUX MPo-
I[ECCOB 0OBEKTOB IPO-
(heccroHaIbHOM Nes-
TEJBHOCTHU M OTIPEIEIIsI-
€T UX MECTO U Ha3Ha-
YEHHE B TCXHOJIOTHYE-
CKO# cxeMe MPOM3BO/I-
CTBa MPOAYKIIUU

HUS PA3JINIHBIX POU3BOJICTB,
OCHOBHBI€ ITPOLIECCHI, TPOTEKA-
IOIUE B TEIJIOMACCOOOMEHHBIX
YCTaHOBKaX, a Takxke ¢puznuye-
CKH€ 3aKOHBI, KOTOPBIM OHU TIO/I-
YUHSIOTCS; OCHOBHBIE TEILIOHO-
CUTEJIM, UX CBOMCTBA U XapaKTe-
PUCTHKHU; BIMSHUE TApaMETPOB
IPOTEKAOIIMX TEIIOMAacco00-
MEHHBIX MPOLIECCOB U TEINIOHOCH-
TEJIEH Ha OCHOBHBIE IMOKA3aTENN
paboThI yCTaHOBOK

YMeHus1: BBITIOJIHITH OTOOp TeI-
JIOBBIX SHEprocOeperarmux
CXEM pa3MeIIEHHsI TeTIOMacCO-
00MeHOro 000py1I0BaHUS pa3-
JUYHBIX TTPOU3BOJICTB, POU3BO-
JUTH PAacUeThl M0 OAOOPY OITH-
MaJTbHBIX YCIIOBUMN MPOTEKAHHUS
MPOLIECCOB U NMOAOOPY 000pyAO-
BaHUS

HaBbIKH: YTEHUS TEIIOBBIX
CXeM, METOJIMKAMH TETUIOTCXHU-
YECKUX PacueToB, SKCIIEPUMEH-
TaJIbLHOTO U YUCIIEHHOTO UCCIIe-
JIOBaHUSI U OTIPENIENICHUS ONTU-
MaJTLHBIX PEKUMOB TIPOTEKAHUS
TETIOMacCOOOMEHHBIX MPOIIECCOB




2. MECTO JUCHUILIAHBI B CTPYKTYPE OBPA3OBATEJIBHOM
MNPOI'PAMMBbI

1. Komnerenuus [1K-4. CrniocobeH pa3pabaThiBaTh CXEMbI pa3MelIeHus: 00bEKTOB
po(heCCHOHATTLHOM JESTEIIEHOCTH B COOTBETCTBUH C TEXHOJIOTUEH MPOM3BOICTBA

]_IaHHaSI KOMIICTCHIIUA q)opMpreTc;I CICAYIOIMMHU JUCHTUIIIIMHAMUA.

Cragus HanMmeHnoBauus IUCHUILINHEI

1. HcTopus pa3BUTHS SHEPTEeTUKH

Tennoq)mnqecmde OCHOBBI 1 OpraHu3alusa TCXHOJOIHMYCCKHUX IMPOICCCOB

HeTpaI[I/H_[I/IOHHLIC ¥ BO30OHOBJIIEMBIE HCTOYHUKHU SHECPTUn

duznueckas xuMmusa. OCHOBEI BOAOIIOATOTOBKH

KorenpHbIE YCTaHOBKH U I1APOT€HEPATOPHI

Harnerartenu u TEILIOBBIC IBUTATEIN

TennomaccooOMeHHOE 000PYI0BaHKE MTPEATIPUATHIA

MCTOYHUKH U CUCTEMBI TEIJIOCHAOKEHHS

© N W

OHepreTn4ecKuil KOMIUIEKC IPOMBIIITIEHHBIX MPEANPUATUN

[EEN
e

TennoBsie SJICKTPUYCCKHEC CTAaHIIUU

[EEN
=

TeOpeTI/I‘leCKI/Ie OCHOBBHI pa6OTLI QJICKTPOCUIIOBBIX YCTAHOBOK

[EEN
N

DneKTpocHaOKEeHNE IPEIPUITUN U IIEKTPOOOOPYI0BaHHE

[HEN
w

HpOI/ISBOI[CTBCHHaH TCXHOJIOINYCCKasd IIpaKTUKa

[EEN
=

HpOI/I3BOI[CTB€HHa$I npeaauIiIOMHas IMMpakTukKa

[EEN
o1

[ToaroToBka K mporeRype 3aiuThl ¥ 3aIUTa BBIITYCKHOW KBaTH(PHUKAIIMOHHON paboThI




3. OPBbEM JUCHUIIVINHbI

OO01mmas TPy I0eMKOCTh TUCIIMIIMHBI COCTABIISET __/__3a4. €AUHUIIBI, _ 252  9acoB.

]_II/ICHI/IHJII/IHa pPCaAIN3yCTCA B paMKax HpaKTquCKOﬁ IIOAT'OTOBKH: 7 3a4. CIWHUNI]

dopma IPOMEKYTOUHOU ATTECTALIUN

KYPCOBOM IPOEKT, AK3aMEH

Bun yueGHOM paboThI Bcero Cemectp
4acoB No 7
OO01mmas TpyA0eMKOCTh JIUC- 252 252
LUIUIMHBI, Yac
KonTakTHas padora 90 90
(ayauTopHbIe 3aHATHS), B
T.4.:
JIEKIIUU 34 34
nabopaTopHbIE 17 17
MIPaAKTUYECKHE 34 34
TPYNIOBBIE KOHCYJIbTAIUU B
MIEPHO]T TEOPETUUECKOTO 5 5
00y4eHHUs U IPOMEXKYTOU-
HOM aTTecTanuu’
CamocrosiTesibHas padora 162 162
CTY1eHTOB, B TOM YHcJI€:
KypcoBoii mpoekt 54 54
Kypcosast pabota - -
PacuetHo-rpadguueckoe — —
3aJaHHe
NuauBuayanbHOE JOMAIIHEe — —
3aJlaHue
CamocrosrenbHas paboTta Ha 72 72
MOJITOTOBKY K ayTUTOPHBIM
3aHIATHSIM (JICKIUH, IPAKTH-
YEeCKHe 3aHATHUsA, JabopaTop-
HbIE 3aHATHUS)
DK3amMeH 36 36




4. COJEPKAHME JUCHUTLINHBI

4.1 HaumeHoBaHuUe TeM, UX COJAepPKaHNe U 00beM
Kypec3 Cemectp 5

OObeM Ha TEeMAaTHYECKUH pa3en
10 BUJIaM y4eOHOI HarpysKw,
Jac
s .
Ne HaumenoBanue paznena 2 % z g §* <
I (KpaTKoe comepKanue) 5 = 52 &%
v © " s > &
= £ s § x| 2= ¢&
Sl E B o = os <
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ol & 5 & B S88%
H B &8 B &8 Oaek
1 2 3 4 5 6
1. TerutomaccooOMeHHOE 000pyI0BaHuEe MpeAnpusaTuii. OOe cBeIeHUs
1. | Knaccuduxanus TermmomMaccooOMEHHOTo 060pyI0BaHUS. 1 1 1
2. | Bugsl TeroHocuTenei, UX CBOMCTBAa U XapaKTEPUCTUKHU, OPH-
€HTUPOBOYHBIC 3HAYEHUS KOAI(PPHUIIMEHTOB TEIIIOOTAaYH, pado-
9qye TEeMIIepaTypbl W JaBlICHUS. PeKOMEHIyeMmble CKOPOCTH | 2 1 2
NBIKEHUS OCHOBHBIX TEIJIOHOCUTENEH B TEIJIOOOMEHHBIX all-
raparax.
2. TermmooOMeHHOE 000PYIOBAHKE
1. | PexyneparuBHbI€ TEJIOOOMEHHbIE aNapaThl.
Knaccudukanus pexynepaTtopoB. AnmnaparypHO-TEXHOIO- 4 5
rudeckoe ohopmiteHre TTOBEPXHOCTHBIX PEKYIIEPATUBHBIX TEIT-
JIOOOMEHHHKOB.
2. Pacuer pexynepaTHBHBIX TETNIOOOMEHHHUKOB. TEIUIOBOI KOH- 3 9 4 15
CTPYKTUBHBIN U TOBEPOYHBII pacuer.
3. Oco0eHHOCTH pacueTa peKylepaTHUBHBIX TEIIOOOMEHHBIX arfl-
MapaToB MEePUOTUICCKOTO JICHCTBUS M KOMITAKTHBIX Teruiood- | 1 2 3

MCHHBLIX aIlrapaToB.

4. | CnocobObl MHTEHCU(UKAIIMK TEII000MeHa B PEKyIepaTUBHBIX
Ter1000MeHHuKax. BeIOOp onTHManbHOro BapuaHTa HopManu- | 1 1
30BaHHOTO PEKYNEPAaTHBHOIO TEMJIO0OMEHHOTO anmnapara.

5. | PerenepatuBHble TeMIOOOMEHHBIE ammapaTtbl. Buasl U KOH-
CTPYKITUH pEeTeHEePaTUBHBIX TEINIO0OOMEHHHUKOB.

Oco0eHHOCTH TEIJIOBOTO pacueTa pereHepaTopoB C HEMo-
NIBIDKHOW HacaIKoU

3. CmecuTenbHblE (KOHTAKTHBIE) TEIJIOMAacCCOOOMEHHBIE amnmapaThl

1. | CmecurenbHble (KOHTaKTHBIE) TEMJIOOOMEHHBIE —ammaparhl.
KoHcTpykunu, HazHaueHWE W TPUHIMI JIEHCTBUS CMECHTENh- | 2 2 3
HBIX TEIUIOOOMEHHUKOB.

2. | OCHOBBI TEIUIOBOTO pacyeTa CMECHTEIbHBIX TEIIO0OMEHHH-
KOB: HACaJ0YHBIX allaparoB, BEHTUISATOPHBIX TPATUpPEH, peK- | 2 6 7
TU(UKAIIMOHHOW YCTAaHOBKH HETIPEPHIBHOTO JIEHCTBUSI.




1 | 2 | 3| 4 5 | 6
4. BeimapuBaHue U BbIIApHBIE YCTAHOBKU
1. | Knaccuduxanus BelnapHbIX anmapatoB. dusnueckre OCHOBBI 1 1
mpoliecca BhIApUBaHUs M CBOMCTBA PaCTBOPOB.
2. | OcHOBHBIE KOHCTPYKILUH BBIIAPHBIX allllapaTOB: MOBEPXHOCT-
HBIC BBIMAPHBIC AIMAPAThl; BHIMAPHBIE YCTAHOBKU aaMa0aTHOTO 9 1
UCIapEHMsI; KOHTAKTHBIE BBINAPHBIC AIAPATHI.
TenoBble cXeMbl MHOTOKOPITYCHBIX BBITAPHBIX YCTAHOBOK.
3. | Pacuer oqHOKOPITYCHBIX U MHOT'OKOPITYCHBIX BBINApHBIX yCTa- 2 4 5 7
HOBOK
5. TerunoBas cymika u CylmmiabHOE 000pyAOBaHHE
1. | Teoperuueckre OCHOBBI IPOLIECCOB CYILLIKH. 9 6 6 13
TennoTeXHUYeCKHe PacuyeThl MPoIecca KOHBEKTUBHOM CYIIKH
2. | TemnoTexHonOrH4YeCKUE CXEMbI U I'paQOaHATUTUIECKUNA Me-
TOJ pacyeTa KOHBEKTHBHBIX CYIIWIBHBIX YCTaHOBOK, ompezae- | 2 1 2 4
JICHHE UX TEeIJIOBOM SKOHOMUYHOCTH.
3. | AnmaparypHO-TEeXHOJIOTHYECKOe OQOpMIICHHE 000pyI0Ba-
HUS JUIS CYIIKM JKUIKOTEKYy4uX MaTepuasioB. OCHOBHbIE SHEp-
reTH4ecKue mokaszareian paldoTbl cymwiok. MHTteHcupukamus | 2 1
paloThI pacHbUIMTENbHBIX CYIIMIOK. HOBBIE CXeMbI CYLIKH pac-
TBIJICHUEM.
4. | AnnaparypHo-TeXHOJIOrTMUYeckoe oQopMieHHEe  Ipolecca
CYIIKH YCTaHOBOK JJISl CYIIKHM IITYYHBIX H3ACIHA U TBEPABIX
JUCTIEPCHBIX MaTepHaoB (TYHHEIbHbIE, OapaOaHHbIE, CYIIWIKY | 3 2
KHIISAIETO cinos»). OCHOBHBIC SKCILTyaTallHOHHBIE MTOKAa3aTen
palboThI 3TUX CYUIMJIOK.
5. | Beibop ontumanbHOro crocoda m pexuma cymku. Kpurepuu 1 2
ONTUMAJIBHOCTH.
6 BcnomorarenbHoe 000py10BaHHE CYIIUIIBHBIX YCTaHOBOK 1 2 3
BCEI'O 34 34 17 72
4.2. Coaep:kaHue NPaKTHYECKHUX (CEMUHAPCKHUX) 3aHATHIA
Ne Haumenosanue Tema nmpakTu4ecKkoro K-Bo | CamocrostenbHas
n/m paszena TUCIUTIITHHEI (ceMuHApPCKOTO) 3aHATHS yacos | pabora Ha moaro-
TOBKY K ayJUTOp-
HBIM 3aHATHAM
1 2 3 4 5
1. | Tenmmoo6menHoe 06opy- | TemaoBoil KOHCTPYKTHBHBIM pacder Io- 5 6
JIOBaHUE BEPXHOCTHBIX PEKYINEePaTHBHBIX TEIUIO-
00OMEHHHMKOB
[ToBepouHbIil pacueTa MOBEPXHOCTHBIX 9 9
PEKYIIEPaTUBHBIX TEIUIOOOMEHHUKOB.
KonrtponbHas padora. 1 1
Pacuer TenmmooOMEHHBIX amnmapaTroB TIie- 1 1
PHOAMYECKOTO IEUCTBHSL.
Pacder KOMIakTHBIX anmapaTroB ¢ pa3BH- 1 1
THIMU TIOBEPXHOCTSIMH TEILIOOOMEHA.
Pacuer pereHepaTHBHBIX TemI000MEH-
HBIX almnapaToB 4 4




1 2 3 4 5
2. | CmecurenbHble (KOH- OCHOBBI TEIIOBOTO pacdera CMECHUTEIb-
TaKTHBIE) TEMJIOMACCO- HBIX TETJI00OMEHHUKOB. 6 6
0OMEHHBIE anmnaparbl
3. | BemmapuBanue u Bbimap- | BemmapuBanue. Pacuer oaHOKOpIYCHBIX 4 4
HbIE YCTAHOBKHU BBINAPHBIX YCTAaHOBOK.
4. | TemnoBas cylika U cy- Pacuer KMHETHKU CYLIKU U OIIPENEICHUE 5 5
HIUIbHOE 000PYAOBAaHUE | BPEMEHHU CYUIKH
OnpeneneHye napameTpoB CYLIMJIBHOTO
are’Ta 1o |-X quarpamMme u UX aHAJIUTH- 1 1
YECKUU pacyer.
TennorexHUyeckuii pacdyer KOHBEKTHB- 4 4
HBIX CYLIMJIOK
Pacuer BcmomoraTensHOro 000pyAOBa- 2 5
HUSl CYIIMJIbHBIX YCTAHOBOK.
HUTOT'O 34 34
BCEI'O 68
4.3. Conep:xaHue J1a0OPATOPHBIX 3aHATHI
Ne HaumenoBanue Tema 1abopaTopHOro 3aHATUSA K-Bo | CamocrosrensHas
n/im | pasnena JUCHMILUIMHBL yacoB | pabora Ha noaro-
TOBKY K ayAUTOp-
HBIM 3aHSTHAM
1 2 3 4 5
1. | TermuiomaccooOMeHHOE
06ogyn0BaHHenpennpn- BBonHoe 3ansTHE 1 1
stui. O01Me CBeACHUS
2. | TemnooOMmeHHoe o6opy- | M3ydeHue mpolecca Temonepenadyd B
JIOBaHUE pPEKyNepaTUBHOM TEIJIOOOMEHHOM arma- 4 4
pare
3. | CmecurenbHbIe (KOH- N3yueHne mpomecca maccolepeHoca B
TaKTHBIE) TEII00OMEH- CMECHUTENFHOM (KOHTaKTHOM) TEIUI000- 2 2
HBIC aImaparkl. MEHHHKE
4. | BemapuBanue u Boinap- | OmnpenesneHue SHepro3arpar Ha BbIApH-
HbI€ YCTAHOBKH BaHUE PACTBOpPA B MOBEPXHOCTHOM BBI- 2 2
IapHOM ammapare
5. | TemnoBas cymka u cy- M3ydeHne KMHETHKH IpoIecca CYIIKH B 5 2
HIMJIbHOE 000pYZAOBaHNE | KOHBEKTUBHOW CYIIHMIIKE
Onpenenenre  KOHCTAHTBI ~ CKOPOCTH 4 4
CYUIIKH B IPOLIECCe KOHBEKTUBHOM CYIIKH
W3ydenue mporecca CyImkn MaTepuaia B 5 5
CYUIMJIKE «KHITSALIETO CIIOS»
HUTOT'O 17 17

BCEI'O

34




4.4. Conep:xxaHue KypcoBOro npoeKTa

VY4eOHbIM MJIaHOM MPEAYyCMOTPEHO BBIIIOJHEHUE KYypCOBOTro mpoekTta. B mporec-
Ce BBIMOJIHEHUS KYypCOBOTO MPOEKTAa OCYIIECTBISETCS KOHTaKTHas paboTa oOywarolie-
rocs ¢ npenojasareneM. KOHCynbTanuu IPOBOAATCA B ayAUTOPHUS M IOCPEACTBOM
AJIEKTPOHHON MH(POPMAITMOHHO-00pa30BaTEIbHON CPEIbl YHUBEPCUTETA.

yHI/I(I)I/IHI/IpOBaHHaSI TCMa IIPOCKTA «Pacuet TenmoMaccooOMEHHOM YCTAaHOBKM:

Pacuer KO)KYXOTpY6HOI‘O TEIJI000MEHHUKA Ha 3a/IaHHBIC YCIIOBUA

Pacuet TennooOMeHHUKa TUIA «TpyOa B TpyOe» Ha 3aJJaHHBIE YCIOBUS

PacueT onHOKOPIYCHOM BBIMAPHON YCTAHOBKHY HA 33JJaHHBIC YCIIOBHS

Pacuet OapabaHHOM CyIIMIKY Ha 3aJ]aHHBIC YCIIOBUS

Pacuer TYHHGHLHOﬁ CYIIWJIKHK Ha 3aaHHBIC YCIIOBUA

Pacuer CYHIUJIKHN «KHUIIAIICTO CJIOSH Ha 3aJaHHBIC YCIIOBUSA

N0 BW

Pacuer paCHLIHHTeﬂbHOﬁ CYHIWJIKM Ha 3aJaHHBIC YCIIOBUA

KypcoBoli MpoeKT ABISETCS 3aKJIIOUUTENBHBIM 3TAllOM B U3y4eHUH Kypca «Ten-
JIOMaccoOOMEHHOE 000pYA0BAHUE MPETPUITHID):

[Ipu BBIOJIHEHUU KypPCOBOTO MPOEKTA CTYACHT HE TOJIBKO PACIIMPSIET U 3aKpel-
JII€T TEOPETUYECKU U MPAKTUUECKU 3HAHUS, TIOJIyYEHHbIE MPU U3YUYCHUU JTUCIUIUINHBI,
HO U OBJIaJICBAE€T HABBIKAMHM CAMOCTOSITEJILHOTO PEIICHUS KOHKPETHBIX WHXKEHEPHBIX
3az1ay.

[TonyuuB TeMy KypCOBOTO MPOEKTa, CTYACHT JOJDKEH M3YyUYUTh UMEIOIIUECS J0-
CTH)KEHMS B 3TOM 001acTH, BBIOpaTh HAaMOOJIEE PALIMOHATIBHYIO TEMIOTEXHOJIOTHYECKYIO
cXeMy, moJo0paTh TEMJIOHOCUTEIb, BBHITIOJHUTh MaTEPUaATbHbIN, TETJIOBOM U KOHCTPYK-
TUBHBIA pacyeT TEIIOMacCOOOMHHOW YCTAaHOBKH, a TaKXKe paccuuTaTh U MOJI00paTh
BCIIOMOTATeNIbHOE 000pYA0BaHHE.

O0beM paccueTHO-TIOACHUTENBHOM 3anmucku 25...30 cTpaHull pyKOMUCHOTO TEK-
cTa.

['padrueckas yacTh MpoeKTa COCTOUT U3 BYX JUCTOB popmata A 1. Ha mepBom
JUCTE JIOJDKHA OBITh TPENCTaBIICHA TEIUIOTEXHOJOTUYECKasi KOMIIOHOBOYHAS CXeMa
YCTAHOBKH, Ha BTOPOM — pa3pe3 OCHOBHOIrO ammapaTta ¥ pa3pe3 OJHOTO U3 anmnaparoB
BCIIOMOTaTeIbHOTO 000PYI0BaHUS UJIU Y3JIa OCHOBHOIO ammnapara.

Tunoeou eapuanm 3a0aHusl
HcxoaHble JaHHBIE

Br10paTh palinoHaNbHYIO TEMJIOTEXHOJIOTHYECKYIO CXEMY, PACCUUTATh U CIIPOCKTH-
POBATH CYIINIIKY «KHIISIIET0» CIIOS [UTS CYIIKH TTECKa MPOU3BOAUTEILHOCTRIO G, , cunTas
10 BBICYILIEHHOMY Marepuainy. HauanbHast BIaXXKHOCTh MecKa ®; , KOHEUHAsI o, (CYUTaTh HA
o0uryto maccy). Cylika OCyIIeCTBIISIETCS CMECHIO BO3/yXa U MPOAYKTOB FOPEHUS TOTUIMBA C
HauaILHOM Temneparypoiil; , koneunyro temneparypy {, npuruMaror B cootBeTcTBHE C pe-

KOMEHIAIUSIMH.
TormBo BEIOUpPAETCS B 3aBUCUMOCTH OT MECTa PACIIOIO0KEHUSI CYIITHIIKH.
WcxonHble naHHbIC TIPUBEIEHBI B Ta0M. 1




Tabnuya 1

Homep G,, o % 0, % t,,°C PaiioH pacnonoxeHus Cymmi-
BapuaHTa T/9 KN
10 20,0 8,0 2,3 650 ApXaHTeIbCK

4.5. Coaep:kanue pacyeTHO-TPaMIeCKOro 3aJaHus

He npenycMoTpeHO yueOHBIM MIIaHOM.

5. OUEHOYHbIE MATEPHUAJIbL U1 IIPOBEJEHUA TEKYIIEI'O
KOHTPOJIA, IPOMEXYTOYHOU ATTECTAIIUU

5.1. Peaau3zanus KoMneTeHIu

Komnerennusi [1K-4. CriocoGen pa3zpabaTbiBaTh CXEMBbI pa3MEIICHUs] 00bEKTOB
npodeccuoHaNbHOM NESITEIbBHOCTH B COOTBETCTBUU C TEXHOJIOTHEH MPOU3BO/ICTBA

HanmenoBanue MHAMKATOPA DOCTHKECHHS
Hcnons3yemble cpecTBa OLCHUBAHUS
KOMIICTCHIINH

I1K-4.1. PaspabatbIBacT CXeMbl pasMeIle- | Jxzamen, 3arura 1abopaTOpHBIX PaOOT. BHITIOJIHEHUE pa3-

HHUSA 00BEKTOB IIPO(YECCHOHANBLHOMN Jes- HOYPOBHEBBIX 3aJlaHUI Ha MPAKTUYCCKUX 3aHATHIX, 3aIllUTa
TEILHOCTH B COOTBETCTBHHU C TEXHONOTH- | kypCcOBOrO MPOEKTa

en IIpOU3BOJACTBA

5.2. TunoBble KOHTPOJIbHbIE 32IaHUS [IJIS IPOMEKYTOYHOM ATTeCTAlMHU

5.2.1. IlepeyeHb KOHTPOJIBLHBIX BONIPOCOB (THIMOBBIX 3aJaHMI) IJIsl IK3aMeHa

Ne HanmenoBanue Copnep:xaHue BOIpOCOB (TUMOBBIX 3aaHUMN)
/0 | pasjena JUCIUILIMHbI
1 2 3
1 |TemnomaccooOMeHHOE — Knaccuduxkanus temnomaccooOMeHHOro 000py10BaHUs 110 paboueMy
o0opyoBaHHe  Tped-| - IUara3oHy TeMIepaTyp.
npustuil. OOmme cBe-| — Knaccuduxanus rernaomMaccooOMEeHHOr0 000pyA0BaHMs 10 OPTaHU-
nenus (ITK-4.1) 3allMOHHO-TEXHUYECKOM CTpyKType. [IpenMyniecTBa yCTaHOBOK He-

MIPEPBIBHOTO JEHCTBUS.
— OcHOBHBIE 3Talnbl Pacu€TOB TEIIOTEXHOJIOTUYECKOT0 000PY0BaHUS.

2  |TemmooOmeHHOE 000- — OcHOBHBIE TETUIO()U3NIECKHE CBOMCTBA TEIJIOHOCUTENIEH U UX BIIHS-

pynoBanue (ITK-4.1) HUE Ha BHIOODP TEIIOHOCHUTENEH.

- KoncTpykuunu, Ha3HaueHHE U OCHOBHBIE XapaKTEPUCTUKH IMTOBEPX-
HOCTHBIX PEKYTEePaTUBHBIX TEIUIOOOMEHHBIX alIaparos.

— YCTpOUCTBO U MPUHIIAII AEHCTBUS BEPTUKAIBHOTO HUCIIAPUTEIIS.

— YpaBHEHHE TeII0BOro OaaHca 2-X MOTOYHBIX TEMI00OMEHHUKOB
JUTSL pa3JIMYHBIX TEIUIOHOCHTEIIEH.

— CXeMbl TEIIOBOTO U MIOBEPOYHOIO PacU€TOB PEKYIIEPATUBHOIO TEI-
JI00OMEHHHKA.

— OcHOBHBIE OTINYHS TEIJIOBOTO KOHCTPYKTUBHOI'O pacuéra oT IoBe-
POUHOTO.




— Cnoco0bl HHTEHCU(UKAIINK TETUIOOOMEHA B PEKYIIEPAaTUBHBIX TETUIO-

OOMEHHUKAX.

— Oco0eHHOCTH pacueTa peKylnepaTuBHbBIX TEIMII00OMEHHUKOB MEPUO-

UYECKOro AEeUCTBHA.

— KOHCTPYKHI/II/I, Ha3sHA4YCHUE U OCHOBHBIC XapaKTCPUCTUKH PErCHEPaA-

TUBHBIX TEIJIO00OMEHHBIX arraparosB.

— Oco0eHHOCTH TEIIOBOTO pacuéra pereHepaTopoB (B OTIMYKE OT pe-

KYIIepaTopoB).

- KOHCprKLII/II/I, Ha3HA4YCHUC N OCHOBHBIC XapaKTCPUCTUKHN KOMIIAKT-

HBIX aIlllapaToB C Pa3BUTHIMU OBEPXHOCTSAMU Teruiooomena. Oco-
OCHHOCTH X pacyéra.

CmecurenbHble (KOH-
TaKTHBIE) TEIIOMACCO-
OOMEHHBIE anmnaparsl

(IK-4.1)

— . Knnaccugukanust cMecuTeNnbHBIX TEIIOMacCOOOMEHHBIX aIllapaToB.
[IpenmyniecTBa U HEAOCTATKH.

— KoHcTpyKunu, IpuMeHeHue, Ha3HauyeHue, IPUHIUI JEUCTBUA U OC-
HOBHBIE XapaKTEPUCTHUKH IOJIBIX, TOJIOYHBIX U HACAOYHBIX anmnapa-
TOB.

— Pacuer Hacazo4HbIX anmaparos.

— Muctmmisanus. Cxemsl pocTol auctwuisiiud. Jledmermanmst.

— Pextuduxanusa. Cxema yCTaHOBKU U OIMCAHUE MpoLiecca.

— MarepuanbHbIii U TEIJIOBOH OalaHC PeKTH(PHUKAIMOHHBIX YCTaHOBOK
HEIPEPBIBHOIO JEMCTBUS

BrimapuBanue u BbI-
IIapHbIE YCTaHOBKHU
(IK-4.1)

— Beinmapuanue. TeopeTnyeckre OCHOBBI.

— CBolicTBa pacTBOPOB I0JIBEPTaEMbIX BBIIIAPUBAHUIO U MATEPHUAIbHBIN
OaslaHC OJJTHOKOPIIYCHOM BBIIAPHON YCTaHOBKHU.

— TenunoBoii 6anaHc 0THOKOPITYCHOM BBIIAPHOM yCTaHOBKH.

- KOHCTPYKIII/II/I, Ha3HA4YCHUC N OCHOBHBIC XapaKTCPUCTUKH ITOBEPX-

HOCTHBIX BBIIIAPHBIX alnaparoB. BelmapHele anmnapatel ¢ HEHTPasb-
HOM LUPKYJSIIMOHHON TPYyOOH.

- Brimapusle anmapatsl aguadaTHoro pacmupenus. [IpuHuun gedcTBus
o0JacT MPUMEHEHHUS

— KoHcTpykium, Ha3Hau€HUE U OCHOBHBIE XapaKTEPUCTUKH KOHTAKT-
HBIX BBIMIAPHBIX anmnapaToB. BelmapHble anmnapaTsl ¢ MOrpy>»KHOM ro-
PEIKOM.

— IIpyHIMNMagbHbIE CXEMBI MHOTOKOPITYCHOM BBIITAPHOM YCTaHOBKHU.

— IlpuHnnnuanpHas cxema pac4€Ta MHOTOKOPITYCHBIX BBIIIAPHBIX yCTa-
HOBOK.

TemoBas cymika u cy-
HIMJIBHOE 000py/10Ba-
aue ([TK-4.1)

- OOmuMe cBesieHus O CyIIKEe U METO/1ax 00e3BOXKHMBAHUS MaTepHaa.

— Bupl cyliku ¥ uX XapakTepUCTHKA.

— MopMel cBsi3M Biaru ¢ MmatepuanoM. Kimaccudukays BeICyIIMBae-
MBIX MAaTE€pUAJIOB IO CTPYKTYpE.

— W3oTepma copOumu CymIkH.

- JIuHaMuKa CyIIKH. Y paBHEHHs BHEIIHETO U BHYTPEHHETO TEIUIO - U
MaccooOMeHa. XapakTepucTHKa KO3 (HUIIMEHTOB B ypaBHEHUAX
b dy3un.

— Kuneruka cymku. Knnernueckue kpusble cylku. Ilepuoas! cymku.

- KonBekrtuHas cymika. Knaccudukanus u XxapakTepUCTUKH CYIIUIIb-
HBIX areHTOB.

— MarepuanbHbIil ¥ TEMI0BOM OanaHChl KOHBEKTUBHBIX CYIIUIIOK.

— IIpunHnumel sHEprocoeperaromeil TEXHOJIOTHH CYIIKH.

— OnTuMu3anus nporeccoB cymku. MHTeHCH UK IpoeccoB KOH-
BEKTHBHOM CYIIKH.

- KoHncTpykiuu, Ha3HaueHue, MPUHIUN IEHCTBUS U SKCILTyaTallloOH-
HbIE XapaKTEPUCTUKHU CYLIMIOK IS KUAKOTEKYYHX MaTEpUasoB.

— HoBble TEXHOJIOTHYECKUE CXEMBI CYIIKH PACIbICHUEM.




— IlpuHiun nercTBus, yCTPOMCTBO M AKCILTyaTallMOHHBIX XapaKTepH-
CTHKH CYIIWJIOK JJIs CYIIKH IITYYHBIX, KPYITHOTa0ApUTHBIX MaTepua-
JIOB.

— Cymka TBEpABIX TUCHEPCHBIX MaTepuanoB. KoHcTpykuuu, Ha3Have-
HUe, MPUHIUI IeHCTBUS U SKCILUTyaTallUOHHbIE XapaKTEPUCTUKH CY-
IIHJIOK C INIOTHBIM, C ITOJTYB3BCUICHHBIM W B3BCIICHHBIM CJIOCM MaTcC-
puana.

— Br160p onTEMansHOTO crocofa U pexuma cymmku. Kpurepuu onTu-
MaJIbHOCTH.

- Bunpl BcnoMorarenbHOro 000pyA0BaHUS CYIIUIbHBIX YCTAHOBOK.

6 |BcmomorarensHoe 060- | Bubl BcmoMoraTenbHOro 000py10BaHuUs CYIIMIBHBIX YCTAHOBOK:
pynoBaHue cymibHbIX | - [lurarenu.

ycranoBok (ITK-4.1) — Buapl TOMOK M ropenovyHbIX YCTPOMCTB.

— AnmapaTsl NbIJICOYUCTKI

— BeHTUJISITOPBI, IBIMOCOCHI M HACOCHI.

Hepequb THIIOBBIX 3aJa4 IJIFd JK3aME€Ha

Hnouxamop IIK-4.1

3agava
Jlo xako# Temnepatypsl OyayT HarpeTsl 4,6 T/4 BOAbI, TOCTYIAIOIIEH B TEIJI000-
meHHUK nipu t = 12 8C, ecu o6orpes npousBoauTcs: 540 Kr/4 HaCHIIIIEHHOTO Mapa
(Puss= 2 at) u konneHcar orBoautcs npu t = 80 8C.
3amaua
B TennooOMeHHHK, UMEOIIUI MOBEPXHOCTh HarpeBa 20 M2, OCTymaer cyxoi
HACBIIICHHBIN BOSIHOMN Map npu U30bITOYHOM AaBieHuH 2,0 aT ¥ HarpeBaeT B HEM BOJY B
konuuectse 18 1/4 o1 10 8C mo 90 8C.Haiitu pacxop rperoiiero napa u Kod3QpGuiimeHt
TEIUIONepeaaut B TEINIO0OOMEHHHUKE.
3anaua
OnpenenuTh pacxoj rPErOIIEero napa B BRIMMAPHOM amnmnapare, B KOTOPOM MPH aTMO-
chepHOM naBiieHUH ynapuBaeTcs 1,6 T/4 BOJHOTO pacTBOpa OT HaYaJIbHOW KOHIIEHTPAIINH
8 % nmo xoneunoit 20 % (macc.). PazbaBineHHBIM pacTBOp MOCTYMAET HA BBIIIAPKY C TEMIIe-
patypoii 20 8C.YnapeHHbIi pacTBOp BHIBOAMUTCS U3 anmnapara rnpu temmneparype 1058C.
VY nenpHas TETIOEMKOCTh pa3zbaBieHHOTO pacTBopa 3,98 kJIx/(kr8C). ['perommii map mo-
JaeTcs o1 U30BITOYHBIM JIaBJICHUEM 2 aT.

3amaua

OrnpenenuTs CPeAHIO ABMKYIIYIO CHUJTY MPHU MOTJIONMIEHUH U3 Ta3a MapoB aleToHa
BoI0M. HavanbHast KoHIIEHTpalus aieToHa B raze - 0,04 kmombail. / KMOJIb T., KOHEUHAs —
0,009 kmomparl. / k MoJib I. Boja, mocTynaroias B CKpyoOep aleToHa He COJICPKUT.
KonrmenTparus ameTona B Bojie, BeITeKaromiei n3 anmnapara 0,03 k Moab aif./ K MOJIb T..
VpaBHEHHE PABHOBECHOM JIMHUM B OTHOCUTEIBHBIX MOJIBHEIX eaqununax y = 0,125 X,
Ckpy006ep MpOTUBOTOYHBIH.

3agaua

Onpenenuts TpeOyeMyr TOBEPXHOCTH M PACXOJl BOABI B AedhaerMaTope pekTudu-
KaIlMOHHOMW KOJIOHHBI JIJIS pa3/iejeHus] O€H30JIbHO-TOIYOJIbHON CMECH TIPH CIIEY FOIITIX
yCHOBUSX: KoJimuecTBO auctuiiista 1200 kr/ygac; uncio diermsel 3,75; HayaabHas U KO-
HEYHas TEMIIEPATYPbI OXJIAKIAOIIENA BOIbI 10°C u 45 °C; Kod(phULMEHT Teruionepenadu




750 B1/(M* K ). CunTaTh TUCTHIUIAT 3@ YACTHINA GeH30:1. JlaBaeHNe B KOJOHHE aTMO-
chepHoe.
3amaua
B teopetnueckoii cymmiike yaaiasercss 500 kr/g Bnaru. Temneparypa cyuuiabHOTO
arerra Ha Bxoje B cymuwiky 75 8C, na Beixoze 35 8C. [lap nonaercs B kanopudep moj
nasnenunem Po= 1, 0 ar. (a0c.). Onpenenutb pacxo BO3yXa U pacxo TPEIONIEro napa B
Kasopudepe, eciu OKpYKarori BO3IyX UMeeT cieayromue mapametpsl: X = 0,01 xr/kr,
t =20 8C.
3amaua
OnpenenuTs K.I.J. TEOPETUUECKOMN CYIIMIIKH, €CJIA MTapaMeTpbl BO3/lyXa Mepes Ka-
nopudepom ¢ = 0,7, t = 15 8C. IlcuxpomeTp Ha BBIXOJE U3 CYLIUIKH IMOKa3bIBaeT t =
508,C u t,=46 8C.
3amaua
B npoMbIIIEHHON CyIIWIIKE MaTtepruall BeicymmBaercs oT 25 % no 10 % BiaxHo-
cTU (cuuTasi Ha abCOJIIOTHO CyXO€ BEIIECTBO ) B TeueHue 6 yac. Kputuueckoe Biaaroco-
nep;xanue Marepuana 15 % , a paBHoBecHoe 5 % .Kak u3MeHHTCS BpeMsl CYIIKH, €CIIN IIPU
TEX K€ YCIIOBHUIX MaTEpHUal BBICYIIUBATh JO BIAXKHOCTH 7 Y.

IIpomeskyTo4yHasi aTTecTAllUsl OCYILIECTBIISIETCS B KOHIIE CEMECTpa IOCJE 3aBeEp-

HMICHUS U3YYCHUsI TUCIUILTUHBI B hOpME IK3aMeHa.

DK3aMeH BKJIIOYAET JBE YACTH: TEOPETHUYECKYIO (2 BOIpoca) U MPaKTHYECKYIO
(1 3amava). /s moATrOTOBKM K OTBETY Ha BOIPOCHI M 3aJaHus OWUJieTa, KOTOPHIN CTYy-
JICHT BBITACKMBAET CIy4allHBIM 00pa3oM, OTBOAMUTCS Bpems B mpeaenax 90 munyt. [1o-
CJie TOJy4YeHHsI OTBETa CTYJIEHTa Ha BOIPOCHI OWJIETAa M MPOBEPKH DPEIICHUS 3aTauu
MPEno/iaBaresib Mpu HEOOXOAUMOCTH 33JaET JAOMOJIHUTENbHBIE BOIPOCHI.

Pacnpenenenre BOompocoB U 3aJaHui MO OwiieTaM HaXOJWUTCS B 3aKPBITOM JIJIs
CTYJCHTOB JIOCTyIe. EXXeroaHo no AUCIUIUIMHE Ha 3aceaHuu Kadeaphl yTBEPKAACTCS
KOMIUIEKT OHWJIETOB ISl MPOBEACHUS HSK3aMeHa MO AUCIUIUIMHE. DK3aMEH SBISETCS
HanOoJsIee 3HAYMMBIM OIIEHOYHBIM CPEJCTBOM M PEIIAIONIMM B UTOTOBOM OTMETKE y4eo-
HBIX JIOCTHXKEHHU CTYJICHTA.

Kpome sk3ameHa, 3HaUYMMbBIM OIEHOYHBIM CPEJICTBOM TEKYIIEro KOHTPOJS 3Ha-

HUU SBJISICTCS TCCTUPOBAHHUC 110 OTACJIBHBIM pa3aciiaM Kypca.

IIpumepHBIN NepeYyeHb TECTOB /ISl TEKYLIero KOHTPOJIS 3HAHUM

TECTbI (uyactsb 1)

1. BbICOKOTeMHepaTypHBIe MPOLECCHI MPOTEKAIOT NMPU TEMIIEpaTypax

a. 400-2000 °C;

b. —150—+150 °C;

C. 150-700 °C;

d. HET MPaBUIBHOTO OTBETA.

2. CpennereMnepaTypHbie NPoecchl MPOTEKAIT MPH TeMIepaTypax

a. 400-2000 °C;

b. -150—+150 °C;

C. 150-700 °C;

d. HET MPaBUIBHOTO OTBETA.



3. HuzkotemmnepaTypHble MPOLecChl MPOTEKAIOT PH TeMIlepaTypax

a. ke —150 °C;

b. —150—+150 °C;

C. 150-700 °C;

d. HET MPAaBUJIIBHOTO OTBETA.

4. B Ten1000MeHHHKAX KAKOro THIAa nepeaava TemJaoTbl OT OJHOI'O TEIVIOHOCUTECIA K APYromMy ocCy-
HIECTBJACTCH IIPH HEMOCPEACTBEHHOM CONMPUKOCHOBCHHH TeIJIOHOCHTeIei?

a. B KOHTAKTHBIX TEIUIOOOMCHHHKAX;

b. B PEKYTEPATHBHBIX TETNIOOOMEHHUKAX;

C. B pEreHepaTUBHBIX TEITIOOOMEHHUKAX;

d. BO BCEX NEPEUYHUCICHHBIX TUIAX TETLLI0OOMEHHUKOB,

5. B Tem1000MeHHHKAX KAKOI0 THIA TPeIOIIHii U HArpeBaeMblii TENJOHOCUTEIHN MOOYEPETHO OMBIBAIOT
OJIHY M Ty :Ke CTOPOHY MOBEPXHOCTH HATPEeBA, HATPeBAasl U OXJIAXKAaA ee?

a. B KOHTAKTHBIX TEIUIOOOMCHHHKAX;

b. B PEKYTEPATHBHBIX TETNIOOOMEHHUKAX;

C. B pEereHepaTUBHBIX TEITIOOOMEHHUKAX;

d. BO BCEX NEPEUYHUCICHHBIX TUIIAX TEINI0OOMEHHUKOB,

6. Kakue u3 nepe4nc/jieHHbIX TEIUVIOHOCUTEJIEl OTHOCATCH K ra3oBbiM?

a. BO31YX;

b. MPOAYKTHI CTOPAHUS OPraHUYCCKOTO TOIIMBA,
C. BOJOPOJT,

d. BCC NEPCUYHUCIICHHBIC TCTIIIOHOCUTEIIN.

7. TemonocuTe u, 00,1agar0nMe 00JIbIIOH TEMI0eMKOCTbIO

a. AKKyMYJIUPYIOT Majo€ KOJIMYECTBO TEIUIOTH B MAJIOM KOJIMYECTBE MACCHI;

b. AKKYMYJIUPYIOT OOJIBIIOE KOJIMYESCTBO TEILIOTHI B OOJIBIIIOM KOJHYECTBE MACCHhI;
C. AKKYMYJIUPYIOT MaJIO€ KOJIMYECTBO TEILIOTHI B OOJIBIIIOM KOJUYECTBE MACCHhI;

d. AKKyMYyIHUPYIOT OOJBIIOE KOJIMYECTBO TEIIOTHI B MAJIOM KOJIMYECTBE MAaCCHI.

8. Hanboab1eii TEMJIONMPOBOJIHOCTHIO U3 NMEPECUYUCTICHHBIX HHUXKE TeIJIOHOCUTeJIel 00J1a1a10T

a. JKUIKHAE METAJLIbL;

b. KPEMHHUOPTaHUYECKHE COSTMHEHNS;
C. JBIMOBBIC I'a3bl;

d. BOJIA.

9. KakuMu XUMHYECKUMH CBOWCTBaAaMM JOJIKHBI 00J1a1aTh BelleCTBA, MPUMEHsIeMble KAK TeMJIOHOCHTe-
am?

a. MEHSTb CBOM CBOIMCTBa B KOHTAKTE C [1apOM;
b. OBITh XMMUYECKUMH CTOMKHUMH B IIUPOKOM AHMANIa30HE TEMIIEPATyp;
C. BCTYIIaTbh B XUMHNYCCKOC B3aI/IMO)Z[eI‘/'ICTBI/Ie C KOHCTPYKIHMOHHBIMH MaT€praiaMu,
d. pasnararbcsi IpH U3MEHEHUH TEMIIEPATyPHl.
10. YcTpoiicTBO neperopogok B Me:KTPYOHOM NMPOCTPAHCTBE KOKYXOTPYOHOI0 Ten1000MeHHIKA
a. YIPOUIAET €ro KOHCTPYKIIHIO;
b. YBEJIMYMBACT CKOPOCTh TEINIOHOCUTEIIS;
C. o0JieryaeT OYMCTKY [TIOBEPXHOCTEH HarpeBa;
d. YMEHBIIAET THAPABIUYECKOE CONPOTHUBIICHUE.

12. Kakue u3 nepe4ncjeHHbIX HUKE TEMJOHOCUTEeIeH MOIYT MCIOJb30BATHCS B CIIMPAJIbHBIX TENJI1000-
MEHHHUKaX?

a. BBICOKOBSI3KHE HKUIKOCTH;

b. BOJIA;

C. KHUJIKOCTH C B3BEIICHHBIMHU TBEP/BIMU TIPUMECIMH;
d. BCE TEPEYNCIEHHBIE TEIMTIOHOCUTEITH.

13. Llenb10 mpoBegeHH TEMI0BOr0 KOHCTPYKTHBHOIO pacyeTa TeMJI000MEeHHUKA SABJISETCS
OIIpEJIeJICHUE PACXO0JI0B TEIJIOHOCUTENIEH;

ONpeJIelIeHUE KOHEUHBIX TEMIIEPATYP TEINIOHOCUTENEH;

oIpeiesieHHE TUIONIa Iy TOBEPXHOCTH TEIUI00OMEHa;

OIlpe/ieJICHHUE TEIIOBON MOIIHOCTH allnapara.

ce o



14. Henb10 NpoBeeHNs TENJIOBOI0 OBEPOYHOI0 pacyeTa TenJI000MeHHNKA SIBJISIETCS

a. OTIPEICTICHHE TUIOIIA N MIOBEPXHOCTHU TEIFIOOOMEHA;

b. oTpesieNieHre KOHEYHBIX TEMIIEPaTyp TEIUIOHOCHTENEH;

C. oTIpe/ieTIeHHE TIOMIAIU ITOBEPXHOCTH TETNIOOOMEHA M KOHEYHBIX TEMIIEPaTyp TeIUIOHOCHUTENEH;
d. HET MPaBUJIHLHOTO OTBETA.

15. Kakoe ypaBHeHHe HCTIOIb3YeTCH /151 ONpe/ie/ieHisl TOBEPXHOCTH Tena1000MeHa?

a.-1 1.g.=Dn({"-1i"

b.-2 Z'Qx:GX'CX'(tM_rx)"'ro
c.-3 3. Q =KSAt,

d. — Het npaBuiabHOro oTBETA ’

16. Kaxoe u3 npuBeleHHbIX YPaBHEHNI sIBJIsieTCS YPaBHEHHEM TeIJIOBOro OajaHca Ui ABYX TelJIOHO-
CUTeJIeH, OIMH U3 KOTOPBIX Neperperblii map, a Apyroi - ;KuaKoCThb.

2l L Gl -th=ccl:-t)
C. - 3 2' [Gluu. (iu.u =i Hac)+ Glr}7 = GZCZ (t; _t;)
d. — HEeT MpaBHJIBLHOTO OTBETA 3. G,(i —if I =G,c, [t —t2)

17. Onpenenure KOJUYECTBO TEIUIOTHI, MepeJaBaeMoe OT ropsvero TEMJOHOCUTEs] XOJ0THOMY, €CJIH
cpeaHuii TeMnepaTypHblii Hanop paBeH 50 K, ko3 puuneHT Tenionepeaayu B TenJ1000MeHHUKE COCTAB-
asiet 0,8 kB1/(M?-K), a moBepxHOCTH Tem1006Mena — 2,5 M2,

a. 150 kBrT;

b. 37,5 kBr;

C. 100 Br;

d. HET MPaBUIBHOTO OTBETA.

18. B kongencatope Boga Harpesaetrcs ot 70 °C mo 150 °C. Pacxon HarpeBaemoii Boasl — 20 kr/c. Ompe-
JeJINTe PACXo/l IPeloiero napa, ecju pa3’HoCTh IHTAJBIMI NMapa mepe] KOHJAEHCATOPOM H KOHJAeHCATa
nocje konaencaropa pasna 2500 k/[xx/kr. TemsioeMmkocTs BoaAbl NPpUHATHL paBHOW 4,2 k:k/(kr-°C). Ilo-
TepsIMH TEIUIOTHI B KOH/IEHCATOpe NMpeHedpeyb.

a. 148,8 kr/c;

b. ~ 2,7 xr/c;

C. ~ 148.,8 1/4;

d. HET MPaBUJIIBHOTO OTBETA.

19. B npoTHBOTOYHOM TEIUIOOOMEHHUKE OJUH TEILUIOHOCHTEJIb, OXJIAXKIASACH OT TeMmepatypsnl 65 °C mo
Temnepatypsbl 40 °C, HarpeBaeT APYroii TenjoHocute b 0T Temnepatypsl 20 °C go temneparypsi 50 °C.
Omnpenesnre cpeHUi TeMIIepaATYPHbIH HATIOP.

a. 275K;

b. 17,5K;

C. 55 K;

d. HET NPAaBUILHOTO OTBETA.

20. Kos1u4ecTBO TEMI0THI, 0TAaBaeMOE FOPSIYMM TEIUIOHOCHTEIEM B TEIUIO0OMEHHHKE COCTABJISAET
10 kBT. Onipenesinrte noTepu TEMJIOTHI, e K03(PPUIIUEHT M0JIe3HOr0 JelicTBUA Term1oooMenHuKka 80 %.
a. 1,25 kBr;
b. 8 kBT;
c. 2kBr;
d. Her mpaBWILHOIO OTBETA.

21. Tlo kakoii ¢opmyne onpenensiercs KodQPUIUEHT Temjionepeaavu Uisi NJI0CKOH He3arpsi3HeHHOWH
CTeHKH?

a. K:—l ;
o, + 4+,
b K: 1 b
o, + "+,
c _ 1 ;
K== Ao 1
4+ +



22. Eciu npu KOHCTPYKTHBHOM TeIJIOBOM pacyeTe TEMVIOOOMEHHHUKA pacdyeTHasi MHOBEPXHOCTh TEIJI000-
MeHa nosayyuniace Ha 10...15 % MeHbIIe 3CKU3HOM, TO

a. HEOOXO0/IMMO TTOJTHOCTBIO TOBTOPHUTH PACYET;

b. oIpeiesieHre OCHOBHBIX pPa3MepOB alapara MOKHO CUATATh 3aKOHYCHHBIM;

C. HE00XOIMMO Ha YepTeKe YBEIMYUTh OBEPXHOCTH Termiooomena Ha 10-15 %;
d. He00X0JMMO Ha YepTeKe YMEHBITUTH MOBEPXHOCTH Teriooomena Ha 10-15 %.

23. Kakoii nokazaTtejb XapakTepu3yeT KOMIAKTHOCTH TENJI000MeHHUKOB?

a. IUTOIIA b TEIIOOOMEHHBIX TIOBEPXHOCTEN;

b. OTHOILICHHE TUIOMIAH MOBEPXHOCTEN TEIII0OOMEHA K 3aHIMAaeMOMY UMHU 00BbEMY;
C. 00BEeM, 3aHUMAEMBIH TETI00OMEHHBIMH TTOBEPXHOCTSIMH;

d. HET MPaBUJIILHOTO OTBETA.

24. Ko3(ppuuueHT TemI00TAAYH €O CTOPOHBI TENJIOHOCHTEJIS], TPOTEKAIOIIEero BHYTPH TPYO, 3HAYUTEIb-
HO BbllIe KOI((HUIHEHTa TEIIO0TAAYH €O CTOPOHBI TEIUVIOHOCHTEJS, MPOTEKAIIEero B MeKTPyOHOM
npocrpanctie. Llenecoodpa3Ho i B TAKOM cJy4ae pa3BHTHE IOBEPXHOCTH TEIJIOOOMEHA 3a c4eT opeld-
peHus, 1 Ha KaKOii MOBEPXHOCTH TPYO 1e1ec000pa3Ho 1esaTh opedpenune?

a. HeIenecoo0pasHo;

b. 1e51ec000pa3HoO ¢ 00EHX CTOPOH;

C. 1enecoo0pa3Ho Ha BHYTPEHHEH TTOBEPXHOCTH;
d. 1enecoo0pa3Ho Ha HapPY KHOHM IMOBEPXHOCTH.

25. OCHOBHBIMH HeJOCTATKAMM pereHepaTUBHbIX TENVIO00OMEHHbIX ANNIAPATOB SIBJSIIOTCS
a. BO3MOXXHOCTb CMEIINBAHUS HarpeBaeMOro U OXJIAKIAeMOro TEIUIOHOCHUTEIIEH B mpoliecce paboThl U
3HAYUTENbHbIEC HAPSKEHUs, 00yCIOBIEHHBIE PAa3HOCTHIO aBJICHHUH TEIUIOHOCUTENEH;
b. 3HaunTenbHBIC HAMpPSOKEHUSI, OOYCIOBICHHBIC PA3HOCTBIO JABICHUI TEINIOHOCUTEINCH M CIIOKHOCTb
pacueTa TakHXx anmnapaTos;
C. CIIOKHOCTB pacyeTa TaKWX aImapaToB U BO3MOXXHOCTh CMEUIMBAHMSI HarpeBaeMoro U OXJIaKIaeMOro
TEIJIOHOCUTENIEH B Ipolecce padoThl;
d. HeT mpaBUIILHOTO OTBETA.

26. U3 kakux ypaBHeHHi/'l MOKHO ONIPEACIUTD TpeﬁyeMle MOBEPXHOCTH HACAAKHU pereueparTropa
a Q=KSAt,;
b_ Qu :Wn(tH _t:): KuAt S

H cp“nac *
’

C' Qu = KuS(fH _fox): aHTH(fH _én)s = aoxTox(éox _fox)s '
d. . Q=oasAt,

27. K 10cTOMHCTBAM ra30:kKHJIKOCTHBIX CMECHTEJIbHBIX TEMJI000MEHHHUKOB MOKHO OTHECTH:

a) BBICOKYI0O MHTEHCHUBHOCTH TEIUIO- M MacCOOOMEHa, HeOTPaHMUYEHHOCTh MPEIENBbHBIX TEMIEepaTyp

OXJIQXKJICHHSI M HarpeBa cpejl, MPOCTOTY KOHCTPYKIIUU;

b) BbICOKYIO MHTEHCHBHOCTH TEIIO- U MAacCOOOMEHa, MPOCTOTY KOHCTPYKIIUH, Pa3BUTHIC MOBEPXHO-
CTH KOHTaKTa as;

C) BBICOKYI0 MHTEHCHBHOCTH TEIUIO- U MacCOOOMEHa, HEOIPAaHWYECHHOCTh IMPEICIbHBIX TEMIIEPaTyp
OXJIAKACHHA Y HarpeBa Cpell, pa3BUTHIE MOBEPXHOCTH KOHTaKTa (as;

d) HeorpaHWMYCHHOCTHh MPEACTBHBIX TEMIIEPATYP OXJIKICHUS U HArpeBa CPeil, MPOCTOTY KOHCTPYK-
LIUU, Pa3BUTHIC TOBEPXHOCTH KOHTaKTa (a3.

28. Jlas kakuX Hesieil MpUMEHAI0TCS TPagupHu’?
) JUIs HarpeBa >KUJIKOCTH 3a CUET MCIIOJIb30BAHMUS TEIUIOTHI BO3/yXa, Iapa WU ra3a;
b) oxmaxmeHust GONBIINX KOTMIESCTB IUPKYISIIIUOHHON BOJIBI OT KOHAEHCATOPOB TYPOHH 3a CUET
TEIUI0- ¥ MacCOOOMEHa MPU CMEITUBAHUH 3TOW BOJIBI C BO3AYXOM;
C) TEpPMOBJIAXHOCTHOI 00pabOTKU BO3/1yXa B YCTAHOBKAX KOHIAMIIMOHUPOBAHUS,
d) oumcTKM BO3IyXa HJIM Ta30B OT IBUIH U 30JIbI IOCPEICTBOM IIPOMBIBAHUS UX BOJIOM.

29. B KakHMX CMeCUTEeJbHbIX TeMI000MEHHMKAX KOHTAKT *KMIKOCTH U ra3a MPOUCXOIMT HA MOBEPXHOCTH
KarneJb PacnblIsIeMOi JKHIKOCTH?
a) B Oe3HacaIOYHBIX (POPCYHOUHBIX CMECUTENBHBIX TEMIO0OMEHHHKAX;



b) TpyOGuaThIX abcopbepax;
C) HacaJOYHBIX CMECHTEIbHBIX TEIIIO0OMECHHUKAX;
d) ©GapboTakHBIX TapeIbYaThIX TEIMIOOOMEHHUKAX.

30. B KaKHX CMeCHTEJIbHBIX TEII000MEHHMKAX KOHTAKT KHIKOCTH M ra3a NPOMCXOIUT HA MOBEPXHOCTH
NMy3bIPHKOB ra3a, IBHKYIIHXCS Yepe3 CJI0M KUIKoCTH?

a) B 0e3HACaIOYHBIX (POPCYHOUHBIX CMECHTEILHBIX TEIIOOOMEHHHKAX;

b) Tpy6uaThix abcopbepax;

C) HAcaJOYHBIX CMECHTENILHBIX TEINIOOOMEHHHUKAX;

d) 6apbOoTakHBIX M TapeIbYaTHIX TEIIOOOMEHHHUKAX.

31. YkaxuTe HeI0CTATOK 0€3HACATOYHBIX (POPCYHOUHBIX TEIIOOOMEHHMKOB MO CPAaBHEHHIO CO CMECH-
TeJIbHBIMH TEII000MEHHHKAMH APYTUX THIIOB:

a) Ooublmye rabapuTHL;

b) cioHas KOHCTPYKIIHS;

C) BBICOKOE T'MAPABINYECCKOE COMPOTHBICHHE,

d) HeGombmIKe pacxombl 0OpabaTEIBAEMOTO Ta3a.

32. B cocTaB CMeCHTE/IBHBIX TENJI000MEHHHKOB KAKOI0 THNA BXOAAT KoHdy3op, ropjoBuHa u audgy-
a) B cocTaB 0e3HacamOYHBIX (POPCYHOUHBIX TEINIOOOMEHHHUKOB;
b) TapempUaTHIX CMECHUTEIBHBIX TEIIIOOOMEHHUKOB;

C) CKOPOCTHBIX MPSIMOTOYHBIX a0COPOEPOB;
d) HacaZOYHBIX CMECHTENBHBIX TEIIOOOMEHHHUKOB.

33. Ha kakoM U3 npuBeJeHHBIX PUCYHKOB H300pakKeH KOKYXOTPYOHDIii HE:KeCTKOH KOHCTPYKIMH?

a. Puc. 1;
b. Puc. 2;
c. Puc. 3; T i f
d. Ha Bcex Tpex pHUCYHKaXx.
r !
=
Puc.2

34. Ha xakoM M3 NPpUBEAEeHHBIX PUCYHKOB H300PakKeH pereHepaTuBHbIN TEII0O00MEHHUK C MOABHKHOI
HacaaKom?

a. Puc. 1;
b. Puc. 2;
C
d

Puc. 3;
. Ha BCEX TPEX PUCYHKaX.

Puc.1 Puc. 2 Puc. 3

35. Ha kakoM U3 npuBeeHHbIX PUCYHKOB H300paikeH TeMI000MEeHHUK «Tpy0a B TpyOe» ?

a. Puc. 1; o .
b. Puc.2; =
c. Pwmc. 2;3.

d. Ha Bcex Tpex pucyHKax.




36. Ha kakom U3 npuBeeHHbIX PUCYHKOB H300pakKeH OpeOpeHHbIi TeNJ1000MEeHHUK ?

a. Puc. 1;
b. Puc.2;
c. Puc.2,3;

d. Ha Bcex Tpex pucyHKax.

Puc. 3

37. Ha xakoM U3 NpUBeJeHHbIX PUCYHKOB H300paskeH TPYOUATHIii MJIEHOYHBI CMeCHTeIbHbII Tena1000-
MEeHHUK?

a) Puc. 1;
0) Puc. 2;
B) Puc. 3;
T) Ha BCEX TPEX  PHUCYHKaX.

38. Cxema Kakoro anmnapara npuBe/ieHa Ha pUCyHKe?

a) OpeOPEHHOr0 TEII000OMEHHHKA;

0) 6apOOTaXKHOTO CMECHUTENFHOTO TEIULIO0OMEHHHKA;

B) HAaCaJI0YHOI'0 CMECUTEIBHOTO TEINIO0OMEHHHKA;

T') BBIIIAPHOTO amnmapara ¢ HeHTPaIbHON HUPKYISHOHHON TPYOOii.

39. Ha kakoM M3 NpUBeJeHHBIX PUCYHKOB H300pakeH MOJIbIi KOHTAKTHBIN TeNJ1000MeHHUK?

a) puc. 1;
0) puc. 2;
B) puc. 3;
T') Ha BCEX TPEX PHUCYHKaX.

40. Cxema KaKoro annapara npHuBeleHa Ha pUcyHKe?

a) 6apOOTaKHOTO CMECHTEIBHOTO TEINIOOOMEHHHUKA;

0) Tapenpb4aTOro CMECUTENHOTO TEIIO0OMEHHHKA;
B) HACaJIOYHOTO0 CMECUTEILHOIO TEINIOOOMEHHHKA;
I) CTPYHHOIO CMECHTEIBHOIO TEINIO0OMEHHHUKA.

TECTBI (uacth 2)

1. Kakue npouecchbl NPOTeKaT NPH CYLIKe MaTepuaia?
a. TOJLKO TEIUIOOOMEHHEIE;

b. TonBEKO MacCcOOOMEHHBIE;

C. TEImI000OMEHHBIE U MACCOOOMEHHEIE;

d. HEeT npaBUJIBHOTO OTBETA.

2. B cymmiikax KaKkoro THIA TeIIo VIS Ipolecca HeceT ra3000pa3sHbIi CYIINJILHBINA aTeHT, Helnmocpe/-
CTBEHHO CONPHKACAIOLIUICS ¢ IOBEPXHOCTHIO MaTepuaia?

a. B TEPMOPATNATUOHHBIX CYHIUJIKAX;

b. B cyOnMManmoOHHBIX CYNIMIKAX;



C.
d.

3.

B KOHBCKTUBHBIX CYHIWJIKAX;
HCT NPaBUJIBHOI'O OTBETA.

B CYHIMJIKAX KAKOro Tuna MaTtepuaJ BbICYIIMBACTCHA IIPHU 3aMOpPaA’)KUBaAHUA MO BaKyyMOM?

a. B TCpMOpaJHallMOHHBIX CYIIHUJIKAX;
b.s Cy6J'II/IMaI_II/IOHHI)IX CyIIHJIKaXx,

C. B IMDJICKTPUYICCKUX CYIIHUIIKAX,
d.mer MNpaBUWIBHOT'O OTBCTA.

4.
a.
b.
C.
d.

Buiaroconep:kaHue MaTepuajia onpeessieTcsi Kak

OTHOIIICHHE MACCHI BJIATH K MAaCCE CyXOr0 MaTepuaa, BRIpa)KEHHOE B OTHOCHTEIILHBIX EIMHUIIAX;
OTHOIIICHHUE MACCHI BJIATH K MacCe CyXOro MaTepHaa, BRIPaKEHHOE B MPOICHTAX;

OTHOIIICHHE MACCHI BJIATH KO BCEH Macce BIaXKHOTO MaTepHalia, BRIPRKEHHOE B MPOIICHTAX;

HET MPaBUJILHOTO OTBETA.

5. ITo mocTH:KEHUH CHUCTEMOH “MaTepuaI—OKPYKaIOLas cpela” PaBHOBECHOT0 COCTOSIHUSI BJIArocojep-
JKaHue MaTepuajia

a.
b.
C.
d.

OyZeT yBeTHYHBATHCS;

OyIeT yMEeHbBIIAThCS;

OyZeT ocTaBaThCs TOCTOSTHHBIM IIPH JTIOOBIX YCIIOBHUSX;

6y[ICT OCTaBaTbCA MOCTOAHHBIM OO0 TCX IIOP, [OKAa HC U3MCHHUTCA TEMIICpAaTypa WIN OTHOCUTCIIbHAA BJIaXK-

HOCTb OKPY’KaIOLIET0 BO3IyXa.

6.

Ecan TOYKA, OTPpAaKaromaad mnapaMeTpbl COCTOIHUSA MaTeEpHuaJia, JEKUT HUKE KpHBOﬁ paBHOBeCHOﬁ

BJIAYKHOCTHU (U30TEPMBI 1eCOPOIUM), TO MATEPHUAJI

O o PN ocoo0OTE

d.
8.

. COICPIKUT CBA3AHHYIO U CB060,I[HyIO BJIary 1 HaXOJUTCs BO BJIAXXKHOM COCTOSHUU,

. COACPIKUT CBA3AHHYIO U CB060,I[HyIO BJIary 1 HaXOJUTCs B TUT'POCKOIMMYCCKOM COCTOSHUU,
. COOCPIKUT TOJIBKO CBO6OI[HYIO BJIary 1 HaxoJ4UTCAd BO BJIa)XHOM COCTOSHHUH,

. COACPIKUT TOJIBKO CBA3AHHYIO BJIary 1 HaXOAUTCS B TUT'POCKOIIMYECKOM COCTOSHUU.

. Kakoe ypaBHeHHe onHuCbHIBAeT BHYTPEHHUH TeMJI0MAaccO00MeEH B MaTepuaJe ?

1 1) q=-AVt+anp,l(-i,VU£iVti 5 vP)
2 _

3 2) q=a-(tc—tM),

HET MPaBUJILHOTO OTBETA 3) 9= ﬂp(PM -R)

Yto B YPAaBHCHUMM MHTCHCHUBHOCTH 0TBOJA ncnapmomeiflcﬂ BJIarl OT MOBEPXHOCTHU HCIAPECHUSA

obo3navaercs Oyksoii 3 ?

a. K03((PUIIUEHT TEIUIOOTAAYH;

b.
C.
d.

9.

KOA(PGUIMEHT TeIuTonepe1adm;
KO3 GUITMEHT Maccollepeadn;
K03(pPHUIIMEHT TETUIONPOBOTHOCTH.

Kakoe YpPaBHEHHE ONMUCBHIBACT HHTCHCHUBHOCTDL NMEPEHOCA BJAru moja JecTBHEM rpaayeHra BJja-

rocoaepKaHus

a.
b.

C.

d.

12 1 gy = —ampOVU,

3
HET MPaBUILHOTO OTBETA 3. Oyp =—0pyped, VP

2. Oy = —0,,0p, VL,

10. Yto Ha3bIBaeTcss KPUBOH CymKu?

a.

b.

rpaduueckasl 3aBHCUMOCTb, XapaKTEPHU3YIOILash HM3MEHEHHE 10 00beMy BBICYLIMBAEMOIO Marepualia
CPEIHNX 3HAYEHHI BIIarocoAep KaHus C TEUEHNEM BPEMEHU;

rpaduyeckas 3aBUCHMOCTbD, XapakTepH3yIOIIasi M3MEHEHHE TI0 00bEeMy BBICYIIMBAEMOIO MaTepHala TeM-
TepaTypbl MaTeprasa ¢ TeUeHHEM BpEMEHH,

rpaduuecKkasl 3aBUCMMOCTb, XapaKTepU3yIoLIas U3MEHEHHE 110 00BbEMY BBICYIIMBAEMOr0 MaTepUala TeM-
MepaTyphl BIATW B MaTepHalle C TEYEHHEM BPEMEHH;

rpaduyeckas 3aBUCHIMOCTh, XapaKTepHU3yIolasi U3MEHEHHE 110 00beMy BBICYIIIMBAEMOTO MaTepHaia CKO-
pPOCTH CYIIKH C TEYEHHEM BPEMEHHU.



11. B nepuoae NOCTOSIHHOW CKOPOCTH CKOPOCTH CYIIKH
a. paBHa HYJIIO;

b. cocraBiser okos0 25 % OT MaKCHMAaILHOM;

C. cocrapnseT okoyo 50 % oT MakCHMaNbHO;

d. uMeeT MaKCUMAJIBHOE 3HAYCHHE,

12. B nepuoae najaawuieii CKOPOCTH CyUIKH TeMIiepaTypa MaTepuaia
a. TIOHMXKAETCS;

b. mocrosinna;

C. pacrer;

d. MOXET MOHMKATHCS, OBITH IIOCTOSHHOM WU PACTH.

13. B TeueHHe Neproia NMOCTOSTHHOI CKOPOCTH CYIIKU CKOPOCTh BHelIHel Ju¢py3un BjJaru 3aBUCUT
a. TOJBKO OT TEMIIEPaTypHI MOBEPXHOCTH MaTepHaia;

b. TOIBKO OT CKOPOCTH JABMIKEHHS CYIIMIBHOTO areHTa BJ0JIb MOBEPXHOCTH MaTepHaa;

C. OT BBINICTICPEYHCIICHHBIX ()aKTOPOB;

d. HeT MpaBMILHOTO OTBETA.

17. MartepuajbHblii 6ajaHC mpouecca CylIKH MO0 BCceMy MaTepHasy, MOJABEPraeMomMy Cyuike, HMeeT
BU/
a. G, =G, +W;

C. G, +BQ}=0G,;
d. GlZGZ'

18. MarepuajabHbIii 6ajaHc Mo Biaare (M0 CyMIMJILHOMY areHTy) HUMeeT BU/
a. LXy+W =LX,;

b. LXy-W =LX,;

C. LyXp=LyXy;

d. LyXo+BQP =L,X,.

19. MaTepuaJi, mogaBaeMbIii Ha CYIIKY, HMeeT BaakHOCTh S0 %. B mpomecce cylmku BJIaKHOCTh Ma-
Tepuaja yMeHblIaercs 10 25 %. Onpeaenute KOJIU4eCTBO BJIATH, YAAJsieMOl U3 MaTepuaJia NMpH cylIke
B ¢MHHULY BPEMEHH, eCJIM PACX0/] BICYIIeHHOro Marepuaia 30 kr/c.

a. 10 kr/c;

b. 60 xr/c;

c. 15 kr/c;

d. 20 kr/c.

20. Onpeneaute BHYTpeHHHI §ajaHC CYNIMIbHOH KaMephbl MO CYIIWJILHOMY areHTy, ecJd Nepen cy-
IIWIKOH ero 3xuTanbnus pasHsiiach 2800 k/[x/kr, Biaaroconepaxanue — 0,25 Kr/Kr, a mocje Cylmuiku
3HTANBNUA paBHsiach 2720 k/x/kr, Bnarocoaep:xkanue — 0,45 Kr/kr.

a. 100 x/lx/xr;

b. 250 xJIx/kr;

c. 400 x/Ix/kr;

d. 50 xJIx/kr.

21. OnpenenauTe yaeabHbIi PacxoJ BO3IyXa Ha CYIIKY, €CJIM B X0[€ MPOLEcca ero BJarocopep:Kanmne
u3mensiercs ot 0,15 kr/kr g0 0,25 Kkr/kr.

a. 1,2 xr/kr;

b. 0,4 xr/kr;

C. 2,5 xr/kr;

d. 10,0 xr/kr.

CTBHUTEJIbHOM CYHIKH C TONMOJHUTEJbHBIM MMOAOIPEBOM CYIIHJIBbHOI'O arenra?

22. Kakasi U3 JMHUH, NpeACTaBJIeHHbIX HA PUCYHKe, sIBJsieTCH JIUMHMel [eii- / >
a AB b

b  BC
c BD °d
d

BE

PucyHnoxk



23. Kakas u3 1uHMii, NpeCTABJIeHHbIX HA PUCYHKe, SIBJISIETCS JJUHUEH Teope-
THYeCKOii cymku?

a AB

b BC

c BD

d BE

24. Kakasi 3 JHMHUH, NpeACTaBJIeHHbIX HA PUCYHKe, sIBJsieTCH JUHMel eii-

CTBHUTEJIbHOI CYyIIKHU 0€3 JONMOJHUTEIHLHOI0 MOA0TpeBa CyIIMIbHOIO0 arenTa?
A AB

b BC

c BD

d BE

25. Kakasi Touka Ha PUCYHKe XapaKTepU3yeT COCTOsIHME CMeCH TOMOYHBIX ra30B
¢ napametrpamu ltr, Xtr 1 Bo3ayxa ¢ mapamerpamu to, Xo Ha BXojie B CYLIMJILHYIO
Kamepy?

a A

b B

c C

d D

26. Kakas w3 JIMHMIA, MPEICTABJEHHBIX HA PUCYHKE, XapaKTepU3yeT Npouecc
HArpeBa CyIIWJIbHOIO areHTa B Kajopudepe nepen CymmiaKon?

a AB

b BC

o BD

A
d. BE

Pucynox
27. CynIKy KaKHX H3/1eJIMii MOKHO OCYUIECTBJISTH B TYHHEJIBHBIX CYNIHJIKAX?
a. TOJBKO TBEPABIX TUCIEPCHBIX U3/ICIHH;
b. KYCKOBBIX M CBHIITyYHNX MAaTE€PHAJIOB;
C. TOJIBKO HITYYHBIX PI3)ICJ'IPII71;
d. HeT npaBUJIBHOTO OTBETA.

28. Cyumika KaKkuX MaTepHaJIoOB OCYLIECTBJSIETCS B CYIIMJIKAX “KUNSIIEro” cjios?
a. KyCKOBBIX U CBIITyYHX MaTepUaIoB AHaMeTpoM 10 70 MM;

b. KyCKOBBIX | CBITyYHX MaTEPHAIOB AraMeTpoM cBbimie 70 MM 10 150 mwm;

C. KYCKOBBIX U CBHIIIy4YUX MaT€pHajOB AUAMETPOM cBbime 150 Mum;

d. ITYy4YHBIX MATEPHUAJIOB.

29. Kakum 00pa3oM opraHu3yercsl ABHKEeHHE CYIIWJILHOTO areHTa B KaMepHO# cymnike?

da. CanPIJIBHBIﬁ ArcéHT NoAacTCA CBEPXY I10 HECHTPAJIbHOMY KaHally U OTBOAUTCA CHU3Y 110 OOKOBBIM KaHaj1aM;
b. CanPIJIBHBIﬁ aréHT nNoAacTCsa CHU3Y IO ICHTPAJIbHOMY KaHaly U OTBOAUTCSA CHU3Y 110 OOKOBEIM KaHaJiaM,;
C. CYIIMJIbHBIN areHT NOAAeTCsl CHU3Y 10 OOKOBBIM KaHaJIaM M OTBOJIUTCS CBEPXY 10 LIEHTPAJILHOMY KaHaIly;
d. CymMIBHBIN areHT MoaeTcsi CHU3Y 10 OOKOBBIM KaHAJIaM U OTBOJIUTCS CHU3Y I10 LICHTPAILHOMY KaHaly.

30. Yem BoImie K03 GUIHEHT 3aM0THEeHUsI 0apadaHHOI CYNIUIKH, TEM

a. OoJbIliee KOIMYECTBO MaTepHaia 3arpyxeHo B Oapadan;

b. GosbInasi MOBEPXHOCTh MaTepHala y4acTBYET B TEINIOOOMEHE C CYIIHIbHBIM areHTOM;

C. Gospliee KOIMYECTBO MaTepHraiia 3arpykeHo B 6apadan u 60bIIas MOBEPXHOCTh MaTepHalia y4acTByeT B
TEIUI00OMEHE C CYLIMIBHBIM areHTOM,;

d. HEeT npaBHIBHOTO OTBETA.

31. Cymmmaku “Kunsiuero” cjaosi Mo CPaBHEHHIO ¢ §apadaHHBIMH CYNIMJIKAMH TOil Ke MPOU3BOIU-
TeJbHOCTH
a. 0ojiee KOMITaKTHEI;
b. comocraBumsI 1o radapuTam;
C. MEHee KOMIIaKTHBI;
d. HeT npaBHIBHOTO OTBETA.



32. Kak ocyuiecTBisieTcsi CyIIKa MaTepHaJia B CYIIMIKAX “KUNSIIEro” cJjos

d. TBEpPJAbIC YAaCTHUIbl HAUMHAIOT IJIABUTHCS M IIPHA 3TOM IPOUCXOAUT MCIAPCHHUE BJIaru,

b. cyrika ocyiecTBiIsIeTCs BO B3BEIICHHOM CJIOE MaTepHaa;
C. CyIIKa OCYIIECTBISIETCS] OCTPHIM MMapOM;
d. HeT MpaBHILHOTO OTBETA.

33. Ha kakoM U3 pUCYHKOB NpPUBEIEHA CXeMAa PACHbLINTEIbHON CYIIHIKHU?

a. Puc.1;
b. Puc.2;
C. Puc.3;
d. HET IPaBUIBLHOTO OTBETA.

ZZ

\
\
N
\

i@
o

p)

Puc.1 Puc.2

34. CxeMa Kakoii CyIIWJIbHOI YCTAHOBKH NMPUBE/IEHA HA pUCYHKe?

a. MHeBMaTHYCCKOM;
b. «xumsimero ciosi»;;

C. TYHHEJIBHOI;

d. 6apabaHHO.

e

35. CxeMa Kako#i CyIIWJIbHOI YCTAHOBKH NMPUBE/IEHA HA pUCYHKe?

a. CYLIWIKH TEPMOCTOMKUX
pacTBOpOB;
b. pacnbuTUTENBEHOM;
C. OapaGaHHOU CYIIMIIKU- TPAHYIISITOPA;
d. mHeMaTHYeCKON.

36. Ha kakoM M3 pUCYHKOB MPUBEJAEHA CXeMa CYIIHJIKH TEPMOCTOHKNX PacTBOPOB?

a. Puc.1; ‘ ’
b. Puc.2; '
. Puc.3;

d. HEeT MPaBMJILHOTO OTBETA.

Puc.1

Puc.3

37. CxeMa Kakoii CylIWJIbHOI YCTAHOBKHU NIPUBe/leHA HA PUCYHKe?

a. «KHUIIAIIEr0» CIOs;

b. mHEMaTHUECKO;

C. PACTIBLIUTEIIBHOIM;

d. GapaGaHHOM CYIITHIKH-
rpaHyJIsITopa.

38. CxeMa Kakoii CylIWJIbHOI YCTAHOBKHU NIPUBe/IeHA HA pUCYHKe?

a. a’pooHTaHHOM;
b. pactbuTUTENBHOI;
C. «KHIISIIETO» CIOS;
d. mHeMaTHYECKO.




39. Cxema KaKoro anmapara JJisi 00ecnbIJINBaHHsI Ta30B MPUBeIeHA
HA pUCyHKe?

a. pykaBHOTO (prUTBTpA;

b. GaTapeitHOrO IUKIIOHA;

C. ANEKTPOdUIBTPA;

d. rpymnmoBoOro MUKJIOHA.

40. Ha kakoM M3 PUCYHKOB NpPHUBeJIeHa CXeMa PyKaBHOro ¢puiabTpa?
a. Puc.1;
b. Puc.2;
C. Puc.3;
d. HeT mpaBMJIBLHOTO OTBETA

5.2.2. IlepeyeHb KOHTPOJIbHBIX MATEPHAJIOB
JJISl 3alIUThI KYPCOBOI'0 NMPOEKTAa

OTMmeTKa 0 10IycKe paboThI K 3alUTE MOMydaeTcs MPU NpeIbsIBICHUN MIPEINo/1aBa-
TEII0 0POPMIICHHOM pacyeTHO-TIOSCHUTENHHOM 3aMMCKH U rpadudecKoi 4acTu (COTJIacHO
3aJIaHUIo.

3amuTa paboThl TPOUCXOIUT B (popMe Oecelibl ¢ mpenoaaBaTesieM, B X0/1€ KOTOpOn
MIPOBEPSICTCS 3HAHUE CTYICHTOM IIPEUMYIIECTB U HEJIOCTATKOB BRIOPAHHOM TETIOTEXHO-
JIOTUYECKON CXEMbl, HA3HAUYCHUSI U METOJMKHU BHITIOJIHEHHBIX PACYETOB, CIIOCOOHOCTh aHa-
JU3UPOBATH PE3YJIBTATHI, OTYUYECHHBIE B XOJIE PaCUETOB.

B rpadudeckoit yactu mpoekTa CTYJICHT JOHKEH OOBSICHUTh Ha3HAUCHUE KaXKIOTO
amnmapara B TEIUIOTEXHOJIOTHYECKON CXeMe WK y3J1a OCHOBHOTO arperara, X yCTPONCTBO
Y TIPUHITUN AeicTBUSA. KpoMe Toro, IpoBepsIOTCS TEOPETUICCKUE 3HAHMS 110 JAaHHOU Te-
Me.

IlepeyeHb KOHTPOJILHBIX BONIPOCOB (THIOBBIX 3a1aHNH)
JJIS1 32U ThI KYPCOBOI'0 MPOEKTA

Mertoabl 00e3BOKMBaHUS MaTepraa. TermoBas cymika.

Buabl cymku u 0651acTi UX IPUMEHEHHUS.

[TapameTpsl BiIaKHBIX MAaTEPUAIOB U CYIIMJIBHOTO areHTa.

Knaccudukanus BeICylIMBaEMbIX MaTepHalioB 1o cTpykType. [lepeuncnure u
OXapaKTEPU3YWUTE BUABI CBS3H BJIAru C MaTEPUaIOM.

KonBektupHas cymika. Knaccugukanus u XxapakTepuCTUKH CYyIIUIIBHOTO areHTa.
MatepuanbHblii 6alaHC KOHBEKTUBHBIX CYLIHIIOK.

TemnoBoii 6alaHC KOHBEKTUBHBIX CYIINJIOK.

TemnoTexHOMOTHYECKUE CXEMBI CYIIUIbHBIX YCTaHOBOK. M300paxeHnne n3mexe-
HUSI COCTOSIHUS CYIIMIIbHOTO areHTa Ha | — X nuarpamme. OCHOBHOM CyIIWIIb-
HBIIl BApUAHT, CYIIKa TOMOYHBIMH I'a3aMHu.

Hwnh e
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9. Omnpenenenne HEOPraHU30BAHHBIX (0aJIaCTHBIX) MPUCOCOB BO3yXa U TEIJIOBOM
PKOHOMHUYHOCTH IPOLECCa CYIIKH C UCIIOJIb30BAaHNEM I'pauyecKkoro u3oopaxe-
HUS Mpoliecca CyIIKH Ha |-X nuarpamme.

10.TennoBast 53KOHOMUYHOCTh CYLIMJIOK. BiMsiHMe pa3ianuHbIX (aKTOpOB Ipouecca
Ha TEIUIOBYIO SKOHOMUYHOCTb.

11.ITpuHuumel 3HEprocOEperaroeil TEXHOJIOTUHU CYIIKH.

12.PacnbluTeNbHbIE CYIIUIKU. Y CTPOUCTBO, IPUHIUI IEHCTBUS, U SKCILTyaTallH-
OHHBIE XAPAKTEPUCTUKH, IPEUMYIIECTBA U HETOCTATKH.

13.YcTpoiicTBO, MPUHIUT AEUCTBUS U IKCIUTyaTaIllMOHHBIE XapaKTEPUCTHKHU TyH-
HEJIbHOW CYIIWJIKH, IPEUMYILECTBA U HEJOCTATKH.

14.Y cTpoiicTBO, MPUHIUT AEUCTBUS U SKCIUTyaTallMOHHBIE XapaKTePUCTUKH Oapa-
OaHHBIX CYIIUJIOK, IPEUMYIIECTBA U HEJOCTATKH.

15.0numuTe ycTpoUCTBO pa3IUYHbIX BHYTPEHHUX HAaca 0K OapabaHHBIX CYIIUIOK U
LEJIECO00PA3HOCTh UX MPUMEHEHUS B KAXKJIOM KOHKPETHOM CIIy4ae.

16.YcTpoiicTBO, MPpUHIMN AEUCTBUS U SKCIUTyaTallUOHHBIE XapaKTEPUCTUKH CYIIH-
JIOK «KMIIALIEro» CJI0s ¥ IKCIUTyaTallMOHHbBIEC XapaKTEPUCTUKU CYLIUIIOK «KHUIIS-
IIET0» CJ10s1, MPEUMYIIECTBA U HEJOCTATKH. .

17.0numurTe KOHCTPYKIUH ra30paclpeieTUTENbHBIX PEIIETOK, IPEUMYLIECTBA U
HEJOCTATKU KX 0N KOHCTPYKLIHH.

18.YcTpoiicTBO, MpUHIMN AEUCTBUS U IPUHLIUI IEUCTBUS CYIINIOK «KUIISALIETO»
CJI0S MPSIMOYTOJIBHOTO ceYeHUs. B Kakux cilydasx ux 1enecooopa3Ho npume-
HATBH?

19.0nummuTe yeTpOWCTBO U MPUHIIMIT JEHCTBHUS MTHEBMATHUECKUX CYIIHIIOK.

20.Be160p onTuMaibHOTO crioco0a U pexuma cymku. Kpurepuu onTUManibHOCTH.

5.3. TunoBbie KOHTPOJIbHbIE 3aIaHUA (MATEPHUAJIbI) VISl TEKYLIEro
KOHTPOJISI B ceMecTpe

JlaGopaTopHble 3aHATHSA

B MeToanuecknx ykazaHHSIX K BBITIOJHEHUIO J1a00paTOPHBIX pabOT MO JUCITUIUINHE
MPE/ICTABIICH NEpEeUYEHb J1a00PaTOPHBIX padoT, AJId KaXA0M padOoThl yKa3aHa 11elb, UMEIOT-
csl HeOOXOIMMBIC TEOPETUYECKHUE CBEICHMSI (Pa300paHbl OCHOBHBIC TTOHATHS IO TEME pa-
OOTHI M TIPOU3BEACHO OMHUCAHUE JTa0OPATOPHON YCTAHOBKH) U METOJINYECKHUE YKa3aHUS K
MOPSAJIKY BBITIOJIHEHHSI M1 00pabOTKe pe3yJbTaTOB, MPUBEACH MEPEeUeHb KOHTPOJIBHBIX BO-
IPOCOB.

3amura J1a00paTopHBIX PadOT BO3MOKHA TMOCJIE JOIMYCKAa K BBIMOJHEHUIO, BBIMOJI-
HEHUs (CHATUSA TMOKa3aHUW MpUOOpPOB), 00paOOTKH pPe3ynbTaToOB, OGOPMIICHUS OTYETA,
MIPOBEPKU MPABWJIBHOCTH BBINIOJHEHUSI 3aJaHus. 3aluTa npoBoauTcs B hoopme codeceno-
BaHMS MIPENoaaBaTesisi CO CTYACHTOM MO TeMe JIabopaTOpPHOU pabOThI.

[TpumepHBIH TIepeUYeHb KOHTPOJIBHBIX BOIPOCOB JIJIS 3aIUTHI JTJa0OPaTOPHBIX pabOT
MIpEeJCTaBIICH B TA0JIHIIE.

Ne | Tema naGoparopHoit paboOThI KonTponbHbIe BOIIPOCH

1. | JlaGopatopnas padora Nel.
N3yueHue KMHETUKHU Ipolecca
CYIIKU B KOHBEKTHBHOM CY-
nmike ([1K-4.1)

Kaxoli TexHOIOrn4eckuil Mponecc Ha3bIBAaeTCsl CYIKOM?
UTo Takoe MOTCHITNAI CYIIIKH?

K xaxum mporeccam OTHOCHTCS CymIKa?

Bune! cymku.

el N




Tema nabopatopHoii paboTHI

KOHTpOJ'ILHLIC BOIIPOCHL

5. Uro Takoe KpUTUYECKOE 1 PABHOBECHOE BIIAroCcojiepxkaHue?

6. Uro Ha3BIBAIOT CKOPOCTHIO CYNIKHU?

7. Ilpu KaKuX yCIOBHSIX CKOPOCTh CYIIKH B TIEPBOM IEPHOJIE MOCTO-
SIHHA ¥ OT KaKuX (PaKTOPOB OHA 3aBUCHT?

8. Uewm ormpenensercss CKOPOCTh CYIIKHA BO BTOPOM TIepHoe?

9. Kak m3meHsieTcs Temreparypa MaTepraita B MpoIecce KOHBEKTHB-
HOM cymku?

10. Kak Biusier ckopocTh Bo3yxa Ha ckopocTh cymku B I u Il mepu-
ojax?

JlaGoparopnas pabora Ne2
Ornpenenenrue KOHCTAHTHI CKO-
POCTH CYIIKH B TIPOIIECCE KOH-
BekTuBHOM cyiku ([TK-4.1)

1. Ilo kakuM ypaBHEHHUSIM MOXKHO PacCUUTaTh KOJIUYECTBO UCIAPEH-
HOM Bnaru ?

2. Kak MOXHO paccyuTaTh JBIKYILYIO CHITY Ipolecca CyIKu?

3. Kak ompenenuts BpeMsi CyIIKH B IIEPHOAE IOCTOSTHHOM CKOpocTH?

4. Kak ompenienuts BpeMs CYIIKH B IEPHO/IE TIAIA0Ie CKOPOCTH?

5. Kakoe ypaBHeHHE MCTIONB3YETCs U pacyeTa KOHCTAHTBI CKOPOCTH
CYIIKH Yepe3 KodPPUIHEeHT MaccooTaadn?

6. Kak onpeaenuts k03(h(hUIIMEHT MaccOOTA4YX ONBITHBIM U PacyeT-
HBIM ITyTeM?

7. Kak paccunTaTh napamerpuueckuit kpurepuii ['yxmana?

8. Urto xapakrepusyet kputepuid [Ipanarisa?

9. CpaBHUTH 3HAYEHHE KOHCTAHTHI CKOPOCTH, MTOJYYEHHOE OIBITHBIM
MYTEM C PACUETHBIM.

Jlaboparopnast pabora Ne3.
N3yuenue mpormecca CyLIKU
MaTepuana B CyIIWIKE "KHIIA-
mero cios" (I1K-4.1)

1. B dem mpeumyIecTBa U HEAOCTATKU CYIIUIKUA "KHUIISAIIETo Cos”
nepea ApYyruMHy CyIIMIKaMy TBEPAOTO 3€pHUCTOro MaTepuana?

2. YUeM 0OBsICHACTCS MOBBIIIEHHOE YHEPronoTpeOieHre B CYIIMIKax
"Kumsmero ciaos".

3. Kakas TemIoTexXHOJIOTHYecKasi cXeMa CYLIKH Ha3bIBAaeTCS OCHOB-
HBIM CYIIWJIbHBIM BapUaHTOM?

4. B uem oTinumMe AEHCTBUTENHHON CYMIMIKHA OT TEOPETUYECKON?
N300pa3ute nporecchl B 3TUX cymmikax Ha |-X nuarpamme.

5. YTo cinyHUT mNOKa3aTelieM TEIUIOBOM SKOHOMHYHOCTH Mpolecca
cymku?

6. Kakue mapaMeTpsl CyIIMIBHOTO areHTa BIMSIOT Ha TEIJIOBYIO 3KO-
HOMHMYHOCTH CYIIKH 110 OCHOBHOMY CYIIMJIHLHOMY BapHaHTy?

7. Yto Ha3bIBaeTCs YAEIbHBIM PACXOA0M BO3IyXa Ha CYLIKY?

8. Kak BiusieT Temmeparypa CyIIiIbHOTO areHTa Ha BXOJIE B CYITUIIKY
Ha yIeTbHBIN pacxo] Bo3ayxa?

9. Kak BiusieT Temneparypa CyLIIHIbHOTO areHTa Ha BXOJIE B CYILLIMIIKY
TETUIOBYIO 3KOHOMHYHOCTH CYIIHIIKN?

10. Kak Bamsier TemmepaTypa CyIIMIBHOTO areHTa Ha BBIXOJIE U3 CY-
IIMJIKY HA TEIUIOBYIO0 3 KOHOMUYHOCTh CYIIMIKH?

11. Cymka BO31yXOM M TOHOYHBIMHU r'a3aMHy, UX MPEUMYLIECTBA U HE-
JIOCTaTKA

12. KaxoB ¢usnueckuii cmbici nousatust KI1J[ cymunbHON ycTaHOBKH
M KaK €ro MOYXHO BBIUUCIIUTE JUISl TEOPETHUECKOM CYIINIKN?

13. Yto xapakTepu3yeT W B KaKOM pacydeTe MCIOIb3yeTCsl BEeIHMYMHA
yAEIbHOM 00bEMHON POU3BOAUTENFHOCTH CYLIMIIKH 110 Biare?

JlaGoparophast pabGora Ne4,
W3ydyenne mpornecca Teruione-
pernaud B peKylepaTHBHOM
TETIIO00OMEHHOM amnmapare
(TIK-4.1)

1. Kakumu yCroBUsIME OTIPEACIIACTCS CTAIMOHAPHBIN U HECTallMOHAp-
HBIH TETUIOOOMEH?

2. B uem oTiinune MOBEPXHOCTHBIX TEIIIOOOMEHHUKOB OT KOHTAKT-
HBIX, PEKYIIEPATUBHBIX OT PEreHEPATUBHBIX ?

3. OCHOBHBbIE TEIUIOTEXHUYECKHE U IKCILTyaTallHOHHBIE XapaKTepH-
CTUKH TPOMBIIIIEHHBIX TEINIO0OOMEHHHUKOB TUMa "Tpy0a BTpyoOe".

4. C KaKoii IIeJIbI0 COCTABIISIETCS] TEIUIOBOM OaaHc TermmooOMeHHuKa?




Tema nabopatopHoii paboTHI

KOHTpOJ'ILHLIC BOIIPOCHL

5. HamumuTe ypaBHEHHE TEIIOBOTO OasiaHca AJIsl IBYXIIOTOYHOTO
TEII00OMEHHMKA, ecIi 00a TeIUIOHOCUTEIIS — KUIKOCTH.

6. HanmummTe ypaBHEHHE TEIIOBOTO OasiaHca AJIsl IBYXIIOTOYHOTO
TEII000MEHHHKA, €CIH OJIUH U3 TeIJIOHOCUTETICH )KUIKOCTD, a IPYroi —
HAaCBIIIEHHBIN Map.

7. HanumunTe ypaBHEHHE TEIUIOBOTO OaslaHCa AJIS IBYXIIOTOYHOTO
TEII000MEHHHKA, €CIM OJIUH U3 TeIJIOHOCUTENICH )KUIKOCTD, a IPYroi —
TeperpeThiil nap.

8. 13 kakoro ypaBHEHUs ONIPEAEIAIOT IUIOMIA (b TOBEPXHOCTH TEILIO-
oOMeHa Ipu pacueTe PeKynepaTuBHOIO TeII00OMEHHHKA.

9. ®usnveckuit cMbICa KO3QPHULIMEHTOB TEIUIONEPEAaYH U TETIO0T-
Jauy.

10. MeToauka pacuera ko3 uineHTa TeIUI00TAAYH IPU CTAallHOHAP-
HOM TEIII000MEHE.

11. Kakue kpuTepuaabHble yPAaBHEHUS UCIIOIB3YIOTCS TP OIIpeeIie-
HUU K0d()(pHUIIMEeHTa TEIUTO0TIa9X IPX CBOOOTHOW KOHBEKIIUH ?

12. Kakue kpurepuaibHble YpaBHEHHS UCIIONIB3YIOTCS IIPH OMpesernie-
HUM KO3 PULIMeHTa TeII00TAAYH P BBIHYKICHHON KOHBEKLMHU ?

13. Biuser 11 u3MEHEHUE HalpaBlIEHU OAHOIO U3 TEINIOHOCUTENEH
Ha BEJIMYUHY CPETHEr0 TEMIIEPaTypHOTO Hamopa?

14. Bauser nu HamnpaBieHUE IBWKEHHS TEIUIOHOCUTENEH Ha Beu-
YHHY CPEIHEr0 TEMIIEPaTypHOIro HAIopa, €ClIi MEHSETCS] arperaTHoOe Co-
CTOSTHHE XOTsI OBl OZJHOTO W3 TEIIIOHOCUTETEH?

15. B xakoMm ciiy4ae mpu pacdere peKyrnepaTUBHOIO TeIIO0OMEHHH-
Ka BMECTO CpEIHETIOrapu(pMuiecKkoil pasHOCTH TeMIepaTyp MOXHO BOC-
MOJIE30BAThCS CpeHEAPHPMETHIECKON?

15. Kak onpenenuTs TEpMUUECKOE COMPOTHUBIICHNE HE3arpsI3HEHHOM
MOBEPXHOCTH TeriooOMeHa?
16. Cioco0bl HHTEHCU(UKAINH TEIIOePEIaYH.

JlaGoparopnast pabGota NeS.
Omnpenenenue 3HEpro3arpar Ha
BBIIIAPMBAHHE pAcTBOpa B TIO-
BEPXHOCTHOM BBIIIAPHOM  aIl-
napare (ITK-4.1)

1. Kakoll TeXHOIOrM4eCKUi NpoIeCC HA3bIBAIOT BhIIApUBAHUEM ?
UTo sBIIsieTCS IBMXKYIIEH CHIION TIPOIlecca BhITapUBaHUS?
Kaxumu crmoco6amu ocymiecTBisieTcs MpoIece BhIapuBaHus?
[lepeuncnuTh KOHCTPYKIMK BBITAPHBIX allapaToB.

5. Hanmmmwmre ypaBHEHHE MaTepHaIBHOTO OajaHca BBEIIAPHOTO arlia-
paTta HEmpephIBHOTO IEUCTBHUS.

6. Hamummre ypaBHeHWe TeIuioBOro OajaHca BBIIAPHOTO arapara
HEIIPEPBIBHOIO JEHCTBUS.

7. Kak moacuuTaTh TEIJIOBYIO HArPy3Ky OJTHOKOPITYCHOTO BBITIAPHO-
ro ammapara?

8. Kak onpenenuts TemMnepatypy KUIEHUs pacTBopa?

9. Kak moBbICHTh TEILIOBYIO YdKOHOMUYHOCTh BBIIAPHOM YCTAHOBKU?

o

Jlaboparophas pabora Ne6
W3yuenne npoiecca Maccore-
pEeHOCaB CMECHTEIHHOM (KOH-
TaKTHOM) TETNIOOOMEHHHKE

(ITK-4.1)

1. Kakue ammaparbl Ha3bIBalOT CMECHUTEIBHBIMH TEIJI0O0OMEHHHKA-
Mu?

2. Tlepeunciute 0COOEHHOCTH CMECUTEBHBIX TETNIO0OMEHHHUKOB.

3. TloyeMy WHTEHCHUBHOCTb TEIJIOOOMEHA B CMECHUTENBHBIX TEILI000-
MEHHHKAaX 3HAYUTEJILHO BBILIE, Y€M B IOBEPXHOCTHBIX IPH OJANHAKOBBIX
HayalbHBIX TemIreparypax?

4. TlepeuncnuTe AOCTOMHCTBA W HEIOCTATKA CMECHTEIBHBIX TETUIO-
O0OMEHHHUKOB.

5. Ilo kakuM MpU3HAKaM, U KaKUM 00pa3oM KIacCU(PHULIUPYIOT CMe-
CUTEINIbHBIE TETUIOOOMEHHHUKH?

6. Uto sBiIsIeTCS MOBEPXHOCTBIO KOHTAKTa B CMECHUTENLHBIX TEIIO-
oOMeHHHKax?

7. Onumure yCTpOHCTBO M MPHHIMIT IEHCTBUS HACAJOYHOTO CMECH-
TEJIHHOTO TETJIO0OMEHHHUKA.

8. YKaxkuTe IOCTOMHCTBA M HEAOCTATKU HACAJOYHBIX CMECHTEIBHBIX
TEI000MEHHHUKOB.




Ne | Tema naGopatopHoit paboTHI KoutponbsHbie Bompocsl

9. Kaxkue TpeGoBaHUs MPEIbABISIOTCS K HACAAKAM JJISl CMECHTEIb-
HBIX TETJIOOOMEHHUKOB?

10.HamumuTe ypaBHEHHE Macconepeayd 1 MacCOOTAAYH.

11.HanmumuTe ypaBHEHNE aJIMTHBHOCTH (Pa30BbIX COMPOTUBIICHHH.

12.Yro siBnsieTcs ABHXKYIIEH CHIION MaccooOMeHa?

13. Kak paccunrtaTh CpeHION0 JBIDKYIIYIO CHITY Tporiecca?

14.TTonsitue pabouedt u paBHOBecHOW JuHUHM. OmnpeaeneHue
HaIpaBJIeHHOCTH MacCOOOMEHHBIX IPOIIECCOB.

15. ®dakTopsl, BIXUSIONIFE HA CKOPOCTH MacCOOOMEHHBIX IPOIIECCOB,
MYTH UX UHTCHCU(DHUKALNH.

HpaKTH‘leCKHe 3aHATHUA

Ha npakTthueckux 3aHATUSAX OPOU3BOAUTCA pa300p METOJMK pacyera TeIoMacco-
O0OMEHHBIX MPOLECCOB U YCTAHOBOK, a TAKXKE PEILICHUE PA3HOYPOBHEBBIX 33/1a4.

Tunosvie paznoyposhesvie 3a0auu u 3a0aHUs.
Hnouxamop I[IK-4.1

3agava
OnpenenuTs KOJIMYECTBO MEPEAABAEMOI TEIUIOTHI B IPOTHBOTOYHOM KOHJIEHCA-
TOpPE, B KOTOPOM KOHAeHCUpyeTcs: 8S0KI/4 nepa cepoyriiepoja noji arMocpepHbIM J1aB-
nenueM. [Tap cepoyriepoaa nocrymnaet B konaeHcarop ¢ remmeparypou 90°C. Kuakui
CEpOYTJIEpPO]l BEIXOIUT U3 KOHJEHcaTopa Mpu Temneparype 8°C HuxKe TeMiepaTyphl
KOHJICHCALMU. Y IeNIbHAs TEII0eMKOCTh napa cepoyriepona 0,67-10% x/ (xr- K).
3agava
[To xako¥ TemriepaType OyayT HarpeThl TIIyXUM MapoM 2T pacTBOPa XJIOPUCTOTO
KaJbLHsl, ECJM Pacxo rperomiero mapa (p=2 krc/cm?, T.e. 0,2 MIla) 3a 2.5 4 cocTaBuII
200 kr, a pacxo/1 TEIUIOTHI HA HATPEB anmnapaTa u MOTEPH TEIUIOTHI B OKPYKAIOIIYIO
cpeny cocraBisitoT B cpenneM 2030 Bt? HauansHas Temniepatypa pactBopa 10°C.
V nenbHas TermoeMKocTs pactBopa 2,5 x 103 Ix/(xr - K).
3amaua
Bo cKOJIBKO pa3 yBEIHUUTCS TEPMUUECKOE COMTPOTUBIIEHHE CTEHKH CTAIIBHOTO
3a€eBUKa, CBEPHYTOTO U3 TpyObl nruameTpom 38 X 2,5 MM, €CJIu TOKPBITh €ro CJI0eM
smaiu ToammHon 0,5 Mm? Cuurtathk cTeHKy miaockoil. KoadduuuenT TemnonpoBoHo-
ctu 1,05 B1/(M-K).
3anava
['opstunii KOHIEHTPUPOBAHHBIN PACTBOP, BHIXOAALLNN U3 BBIIAPHOIO amnIapara ¢
temneparypoit 106°C, ucnons3yercs st nogorpesa a0 50°C xonogHoro pazoaBieHHO-
ro pacTBOpa, MOCTYNAIOIIETO Ha BhINApKy ¢ TeMneparypoil 15°C. KonueHTpupoBaHHbIN
pactBop oxJyaxnaercs 10 60 °C. Onpenenutsb CpeIHIO Pa3HOCTh TEMIIEPATYP AJIA
MPAMOTOYHOMN U IMTPOTUBOTOUYHOU CXEM.
3amaua
B MHOr0ox010BOM KOXXyXOTpyOUaTOM TEIII00OMEHHUKE, UMEIOLINI YeThIpe X0/1a
B TPYOHOM MPOCTPAHCTBE U OJIMH B MEKTPYOHOM, TOIYOJ OXJIaKIaeTcsi BoAoi oT 106
10 30 °C. Bona, mpoxopsias o Tpyoam, HarpeBaetcst oT 10 g0 34 °C. Onpenenuthb
CPEIHIOI0 Pa3HOCTh TEMIEPATYP B TEMNIOOOMEHHHUKE.



3amaua
Mertan 1o n30LITOUHOM JaBjieHuH 5 krc/cm? (=0,5MI1a) mpoxoauT mo
MEXTPYOHOMY MPOCTPAHCTBY KOXKYXOTpPyOUaTOro TerIo0OMEHHHUKA MapaJlIeIbHO TPY-
6am co ckopocTtbio 4,6 m/c. Cpeansist temneparypa metana 75 °C. TermnooOMeHHUK co-
CTOUT U3 37 CTaIbHBIX TPYO quaMeTpoM 18 X 2 MM, 3aKITIOUYEHHBIX B KOKYX, BHYTPEH-
Hult auameTp kotoporo 190 mm. Onpenenuts Ko3QPUIMEHT TeII00TIauH.
3agaua
Boma HarpeBaercs B ycIoBHUsIX CBOOOJHOTO ABMKEeHUs. HapyXHbIN ArameTp ro-
PU3OHTANBHBIX TPYO 76MM. Onpenenuts KodhGUIIMEHT TeII00TAaYH, €CITU TEMIIepaTy-
Py MOBEPXHOCTHU TpyObI MpuHATH paBHOH 45 °C. Cpenusis Temnepartypa Boabl 25 °C.
3agaua
KoxyxoTpyO4arsiii MpOTUBOTOYHBIN TEIUIOOOMEHHHUK TIepPEe KOHTAKTHBIM arlia-
PaTOM Ha CEPHOKHUCIIOTHOM 3aBOJIE MMEET MOBEPXHOCTH TerioooMena 360 M2, Oun-
IIICHHBIA Ta3 KOJYCSTAHHBIX IMeUeH MOCTYIAeT B MEKTPYOHOE MPOCTPAHCTBO TEII000-
mennuka rpu 300 °C, Beixogut nipu 430 °C. ['opsiumnii ra3 U3 KOHTAKTHOTO ammapara
BBIXOJUT B TpyOHI Tersiooomennuka npu 560 °C. Pacxop raza 10 1/4, yaenbHas Terio-
eMKOCTb rasa B cpenneM 1,05 x 103 [Ix/(krK). IloTepu TEIIOTHI Yepe3 KOKYX TEIIO-
oOMeHHHKa cOoCTaBISIIOT 10% OTKOIMYECTBO TEIJIOTHI, MOTYUYEHHOTO HArPEeBAOIIUMCS
razoMm. Onpenenants Ko3(hPUIUEHT Tertonepeaadn B TEMI000MEHHHKE.
3amava
Anmapat u30J1MpOBaH CIO0EM LIAMOTHOTO KUPIUYa TOMLKUHON 125 MM [A = 0,68
B1/(Mm'K)] 1 cnoem uzonsiunonnoi maccel [A = 0,12 B1/(m-K)]. Temniepatypa HapyKHOH
ITIOBEPXHOCTU MeTamM4eckor cTeHku arnmapara 500 °C. Hailtu 1oCcTaTO4YHYIO TOJIIUHY
M30JISIHUOHHOTO CJIOS, YTOOBI TEMITEpATypa €ro Hapy>KHOM MOBEPXHOCTH HE MPEBbIIIAIa
50 °C npu Temriepatype Bo3myxa B mexe 25 °C.
3anava
Ha cknazne o0opyioBaHust UMEETCSl KOKYXOTpyOUaThiii TEMI000MEHHUK, COCTO-
amui u3 19 natyHasix Tpy6 nuametpom 18 x 2 mm, quuHoi 1,2 M. Jloctatouna iiu ero
MOBEPXHOCTH JJI KOHJIeHcauu 350 Kr/4 HaCBIIIIEHHOTO Mapa STUJIOBOTO CIIUPTA, €CIIU
npuHATh K03} dumuent temtonepenaun pasaeiv 700 Br/M* K, HauanbHyI0 TEMIepaTy-
py Boasl 15 °C, a koneunyto 35 °C. KoHaeHcanus cnupTa Ipearnoiaraercs Npu aTMo-
chepHOM NaBIICHUH, KUJAKUN CIUPT OTBOAMUTCS MPU TEMITEpaType KOHCHCAIUH.
3agaua
B Beinmapsoit anmapat noctynaet 1,4 /4 9% pacTBopa, KOTOpbIN yrapuBaeTcs
1oJ1 aTMOC(EPHBIM IaBJIICHUEM JI0 KOHEUHOM KoHUeHTpauu 32% (macc.). PazbaBien-
HBIM PacTBOP MOCTYIIAET Ha BBIAPKY ¢ TeMrieparypoil 18 °C. YmapenHslii pacTBOp BbI-
BoauTCA U3 anmapara rpu 105 °C. Y nenbHasi TEMI0EMKOCTh pa30aBiIeHHOTO pacTBOpa
3,8 xJIx/(kr-K). Pacxoa rperoiiero HaChIIIEHHOTO BOJSIHOTO Mapa ¢ U30BITOYHBIM JaB-
JIEHHEM Pyss = 2 Kre/cm?cocTtasiser 1450 kr/u. BnaxuocTs rpetomiero napa 4,5%.
OrnpenenuTth NOTEPIO TEIUIOTHI B OKPYKAIOIICIO CPEy.
3amaua
2200 xr/4 pa30aBiIeHHOTO BOASHOTO pacTBOpa ynapuaercs oT 7 10 24 % (macc.)
o arMoc(epHbIM IaBiieHreM. Paz0aBieHHBIN pacTBOP MOAACTCS B BBIIAPHOM anmapar
npu 19 °C. Temneparypnas nenpeccus 3,5 K, ruapocratudeckas 3,0 K, runpasnude-
ckas 1,0 K. MI306bITOuHOE aBIeHHE MPEIOIIEro HaChIIIEHHOT'O BOASIHOTO Napa Puss = 2
krc/em?. Kosddumuent remnonepenaun 1100 Bt/ Mm% K. Onpenenuts TpedyeMyro I1o-
BEPXHOCTh TEIJIOOOMEHA B anmnapare U pacxo/] IPEroLero napa, NpuHuMasl moTepu Tel-



JIOTHI B OKpY>Karollyto cpeny B pazmepe 5% oT cyMMbl (Quarp + Quen) U BIAKHOCTB I'pe-
rorero napa 5%

3amaua
B mpotuBoTOUHOM CKpyOOEpe maphl areToHa IMOIJIomarTcs Bojod. HauvanbpHas
KOHIIGHTpamusi areTtoHa B raze - 0,04 xkmonp am. / KMoJb T., KOHEYHas —

0,009 kmomwall./kMonb . Boja, moctynaroias B ckpyooep ameroHa He coaepxkut. Kon-
[IEHTpAIMs alleToHa B BOJIE, BhITeKarouleil u3 anmapara 0,03 kMonb arl./ KMoJib . YpaB-
HEHME PABHOBECHO! JIMHUM B OTHOCHTEIBHBIX MOJBHBEIX equaunax y = 0,120 X.. Ompe-
JEIUTh CPEAHION0 JBMKYILYIO CUITY MPH MOTJIOIICHUH U3 ra3a mapoB alleTOHa BOJOM.
3agaua

B pextudukannoHHON KOJIOHHE TPOUCXOIUT pa3/ieicHue OCH30bHO-TOTYOIbHOMN
CMECH TIPH CIEAYIOMINX yCIOBUSIX: KomudecTBO nuctuiuiata 1100 kr/gac; ancimo ¢uierMsl
3,65; HayanbHas U KOHEYHAs TeMmIieparypsl oxnaxaaromeil Boasl 10°C u 45 °C; kosddu-
uuenT temonepenaun 730 Br/(m* K ). Cuurare AUCTHIUIAT 3a YMCTHIN Gensou. JlaBie-
HUE B KOJIOHHE atMochepHoe. OnpenennTs TpeOyeMylo MOBEPXHOCTh U PacXoj] BOJbBI B
nedaermatope

3agava
Haiiti cpeannii moTeHIMaN CyImKH B TeopeTudeckon cymmuike npu t,=20°C,
@o = 0,7%, 1,=50 °C, @, = 0,4%. Vcnapenue uner npu TemMrneparype MOKporo Tep-
MOMETpA.
3amava
Kakoe konnMuyecTBo Biaru yaajisercs U3 MaTepualia B CyIIHIIKE, €CIIU BO3AyX I0-
CTyIaeT B CyIIIKy B KommuecTBO 200 Kr/4 (cunTtas abCOIIOTHO CyX0il Bo3ayX) ¢ 11=95
°C, ¢1 = 5%, a yxoaut u3 cymuiku ¢ =50 °C, ¢, = 60?7 Onpeaenursb Tak ke yaeib-
HBIM pacxol BO3ayXa.
3amaua
B teopetrueckoii cymmike U3 BhICyIIMBaeMoro matepuana ynaisercs 100 kr/g
BJIaTW TIPH CIICAYIOMMX ycaoBusx: to = 15°C, ¢4 = 0,8%, t, = 45°C, ¢, = 0,6%, P =
750 MM pT.cT. OnpeaenuTs pacxo/l BO3ayxa
3amava
Braxxnblii MaTepral ¢ HayallbHOW BIIaKHOCTBIO 33%, kputnueckoit 17% u pas-
HOBECHOU 2%, BBICYLIMBAETCS ITPU MOCTOSIHHBIX YCIOBUAX CYIIKH 10 9% BIIa)KHOCTH B
TeueHue 84. OnpenenuTsb Tpoa0JDKUTEILHOCTD CYIIKU /10 3% BIaKHOCTH B TEX KE
yCIOBHSIX. BllaxXHOCTh 1aHa B MPOIIEHTaX OT Macchl aOCOJIFOTHO CYXOI'O BEILIECTBA.
3anava
Omnpenenute KII/I TeopeTnueckoi CylIKu, €CIU COCTOSHUE BO3/lyXa B HEW MEHSI-
ercs oT @ = 0,7% u =20 °C no ¢, = 0,6%t,=50 °C. Bnara ucnapsieTcs npu Temrie-
paType MOKpOro TEpMOMETpa.



5.4. Onucanne KpUTEpUeB OLCHUBAHUA KOMIIETeH NI
H HIKAaJbI OlleHUBAHUS
[Tpu mpoMexyTOUHOM aTTecTau B (hOpMe dK3aMeHa HCTIOIB3YETCs CIASAYIOIIas mKaxa OleHH-
BaHUsA: 2 — HEYJOBJIETBOPUTEIBHO, 3 — YJIOBJIECTBOPUTEIIBHO, 4 — XOPOIIIO, 5 — OTIUYHO.

Kpurepusmu oLieHUBaHUSA JOCTUKEHUN ITOKA3ATEIICH ABIJISIFOTCS:

HaunmenoBanue mo- Kputepuii onenuBanus
Ka3aTeJs OLlCHUBa-
HUS pe3yJibTara
00y4eHus 1o AKC-
[UIUIMHE

[TK-4. CniocobeH pa3pabaThiBaTh CXEMbI pa3MelleHus: 00BEKTOB MPOPECCUOHATBLHON AeSITEIHOCTU B
COOTBETCTBUH C TEXHOJOTHEH MPOU3BOICTBA
[1K-4.1. Aranu3upyet GyHKIHH, a TAKKE MTapaMeTPhl U XapaKTEPUCTUKUA PaObOUYUX MPOIECCOB OOBEK-
TOB MPO(HECCHOHAILHON CATEIBHOCTH M OTMPEACIISIeT UX MECTO M HA3HAYEHUE B TEXHOJIOTHIECKOM
CXeMe MTPOU3BOJICTBA MPOAYKIIUU

3HaHUs 3HaHHE TEPMHUHOB, ONPEIEICHUM, TOHITUI

3HaHME OCHOBHBIX 3aKOHOMEPHOCTEH, COOTHOLLIEHU, IPUHIIUIIOB

O0BEM OCBOEHHOT'O Marcpurajia

ITonHoTa OTBETOB Ha BOITPOCHI

YUeTKOoCTh U3II0KEHUS M MHTEPIIPETAaluy 3HAHUI

YmMmenusa TloHOTA BBIITOJTHEHHOTO 3aIaHUI

KadecTBO BBITIOJIHEHHOTO 3aJaHus

CaMOCTOSTEIIFHOCTD BEITIOJTHEHHUS 3aJaHusg

YMeHue CpaBHHBATb, COIIOCTABJIATL U 0606H_IaTb n ACJIaTh BBIBOJbI

KauectBo odopmiienust 3aganust

[IpaBUIBHOCTE IPUMEHEHUS TEOPETUYECKOT0 MaTepHUaIa

Haspikn BI)I60p METOAWKH BBIIIOJIHCHUA 3aJaHUA

Amnanuz PE3YJIbTATOB PCHICHUA 3a1a1

ObocHOBaHME MOTYUYEHHBIX PE3yJIbTaTOB

OI_IeHKa IpernogaBaTCiICM BBICTABJIACTCSA MHTCTPAJIBHO C y‘-IéTOM BCCX ITOKa3aTc-
JIeH U KpUTCPUCB OUCHUBAHUS.

Ouenka chopMUPOBAHHOCTH KOMITETCHITUHN IO TIOKA3aTEI0 SHAHUSL.

Kputepuit YPpOBEHb OCBOEHMSI M OLICHKA
2 3 4 &)
3HaHMUEe TEPMU- He 3naeT TepmuHOB | 3HaeT TepMUHBI | 3HAEeT TEPMHUHBI U 3HaeT TEPMHHEI U OIIpe-
HOB, OIIpeeIIe- Y OTIpenesieHnH Y OTIpE/ICNICHUs], | OTpeAeTeHHS JIeTICHUsI, MOYKET KOp-
HUH, TOHATHH HO JIOITyCKaeT PEKTHO cHOPMYITHPOBATH
HETOYHOCTH HX CAMOCTOSTEILHO
($hopMyITHPOBOK
3HaHHE OCHOB- He 3HaeT ocHOBHBIX | 3HAET OCHOBHBIE | 3HAET OCHOBHEBIE 3a- | 3HAE€T OCHOBHBIE 3aKOHO-
HBIX 3aKOHOMEp- | 3aKOHOMEPHOCTEH, 3aKOHOMEPHO- KOHOMEPHOCTH, COOT- | MEPHOCTH, COOTHOILLIEHMS,
HOCTEH, COOTHO- | COOTHOIIECHUH, CTH, COOTHOIIIE- | HOIIEHUS, IPUHIINIIBI | PUHIIUITEI OPTaHU3aul
LICHUH, NPUHIM- | OPUHLIMIIOB OPTaHU- | HUSl, NPUHIMIIBI | OPraHU3alUH TEIJIO- | TEIUIOTEXHOJIOTHYECKUX
OB 3auu paboThI Tel- TEIUIOTEXHOJIO- | TEXHOJIOTMYECKUX CXEM C TEeTIOMaccoo0-
JIOTEXHOJIOTHYECKUX | THYECKUX CXEM | CXEM C TEIIOMacco- | MEHHBIM 000-pyJ0BaHUM
CXEM C TeIJIOMacco- | C TETIoMacco- 00MEHHBIM 000pyI0- | ¥ MOYKET CAMOCTOSATENb-
0OMEHHBIM 000pY- OOMEHHBIM 000- | BaHUM; UX UHTEPIpE- | HO UX OOBSCHUTH U UC-
JIOBaHUM pPYIOBaHUM THUPYET M UCIIOJIB3YET | TOJIH30BATh




O0BeEM OCBOEH-
HOTO MaTepuaia

He 3maer 3Hauu-
TEJIHPHOM 4YacTH Ma-

3HaeT TOILKO
OCHOBHOH Ma-

3HaeT MaTepuan
JUCLUIUIMHBI B 10-

OO6namaer TBEpAbBIM U
MOJNHBIM 3HAaHHEM MaTe-

Tepuajia AUCUUILIN- | T€pUaj AUCLH- CTaTOYHOM 0OBEME puana JUCLUILIMHEIL,
HEI IUTMHBI, HE BIaJACCT  JONOJHUTCIh-
YCBOMII €T0 Jie- HBIMH 3HAHUSIMU
Tajeun
ITonuora orBeroB | He maet oTBeTHI Ha Haetr nenonuwie | JlaeT orBeThl Ha Bo- | [laer mosHbBIE, pa3Bep-
Ha BOMPOCHI OOJIBIIIMHCTBO BO- OTBETHI Ha MPOCHI, HO HE BCE — HYTbIE OTBETHl Ha TIO-
MPOCOB OOJIBIIIMHCTBO TOJIHBIC CTaBJICHHBIE BOIPOCHI
BOIIPOCOB

YeTKOCTh U3JI0-
JKCHHUS U HHTEP-
MpeTanuu 3HaHu!

Usznaraer 3Hauus 0e3

M3naraer 3Ha-

U3naraer 3uanus 6e3

H3zmaraer 3HaHus B J0-

JIOTMYECKOM  IOCIIE- | HUS C HapyIlle- HapyLICHUH B JIOTU- THYECKOM  TocienoBa-

JOBaTENIbHOCTH HUSIMU B JIOTH- YECKOU MOCIeoBa- TEIBHOCTH,  CaMOCTOS-
YEeCKOM IocIe- TeNb-HOCTH TENBHO WX HHTEPIPETH-
JIOBaTEJIbHOCTH pys U aHAJIU3Upys

He wmmoctpupyer | BbinonHser no- | Beimonuser — mosic- | BeimonHser — moscHsoO-

HM3JI0JKCHHUE nosiC- | SCHAIOIIMC CXC- | HAKIIME PUCYHKM M | IIMC PUCYHKH U CXCEMBbI

HAOIMMMHK ~ CXeMa- | Mbl M PHUCYHKH | CcXeMbl KOPPEKTHO M | TOYHO MW  aKKypaTHO,

MH, PHUCYHKAMH U | HEOPEKHO M C | HOHATHO packpsIBas MOJTHOTY

IpuMepaMu ommndKkaMu YCBOEHHBIX 3HAHHUH

He wsnmaraer wmm | [lomyckaer I'pamotHO ® 1o | I'paMOTHO W TOYHO W3-

HEBEPHO W3JIaraeT u
MHTEPIPETUPYET
3HaHUA

HETOYHOCTH B
H3JI0KEHUH U
HHTEpIIpeTa-
[IUU 3HAHUK

CYILLIECTBY H3JIaraer
3HAHUS

JlaraeT 3HaAHMS, JeIacT
CaMOCTOSITEIbHBIE  BbI-
BOJIBI

Onenka choOpMUPOBAHHOCTH KOMITIETECHIIUI O TIOKa3aTeNto Yvenus.

Kputepuit YPpOBEHb OCBOCHHS U OLICHKA
2 3 4 5
[lonnota BBIION- | 3agaHue HE BbI- 3aaHue BHIMOIHEHO | 3a/JaHue BBHINOJMHE- | 3aJaHKe BBITOJHEHO
HEHHOTO 3aJJaHus IIOJIHEHO HE B ITOJJHOM 00beMe | HO MOJIHOCTHIO MOJIHOCTBIO, paLvo-

HaJIBLHBIM CIIOCOOOM

KauecTBo BBIIOI-
HCHHOT'O 3aaHuA

Nwmerotes cymre-
CTBEHHBIE OIINOKH
P UCTIOJIB30BAHUH
0o011eil METOIUKU
BBIIIOJIHEHHMS 3a/0a-
HHS

3a1aHue BBIIIOJIHEHO
C CYIIECTBEHHBIMU
HETOYHOCTSIMH, HE
HOCSIIMMH PHHLH-
MUaTbHBIN XapakTep

3aanue BBHINOJIHE-
HO C HEOOJIBIIUMHA
HCTOYHOCTAMHU

3agaHue BHIIOIIHEHO
6e3 ommook. ['pamoTHO
UCIIOJIb3YeT MaTeMaTH-
YeCKHH ammapar u oc-
HOBHBIE METO/IKHU Pac-
4eTa BhICOKOTEMIIEpa-
TYPHBIX MPOLIECCOB H
YCTaHOBOK.

CaMOCTOSITEIb-
HOCTB BBIITIOJIHCHUSA
3a1aHUA

He mosxeT BBINOIN-
HUTH 3aJlaHKue, B
TOM YHCJIE U C J0-
MOJHUTEIBHOM IO~
MOIIBIO

MoskeT BBIITOJHUTH
3aJlaHHUE TOJBKO C
JIOTIOJTHUTEIILHOM
ITOMOIIIBIO

Brmomnnaser 3aaa-
HHEC B OCHOBHOM
CaMOCTOATECIIBHO

CaMOCTOSTEIBHO BBI-
TIOJIHACT 3a/IaHUC

YMeHue  cpaBHU-
BaTh, COIIOCTaB-
JISITh B 000011aTh U
JIeJIaTh BBIBOJIBI

He ymeer cpaBau-

BaTh, COIIOCTABIISATh
# 000011aTh, a TaK-
K€ JIeNIaTh BBIBOIbI

Jlomyckaer ommoOKu
NpU  COIOCTABJIC-
HHUH, O0OOIIEHNH U
pr
(dhopMyITHpOBaHUT
BBIBOJIOB

YMmeer cpaBHHMBATh,
COIOCTAaBIIAATh U
000011aTh, HO J0-
ITycKaeT HeOOJIb-
LI1e HETOYHOCTH
pu GOpMyITHPOBa-
HUH BEIBOJIOB

YMeeT cpaBHUBATh, CO-
IIOCTaBJIATL U 0000-
[IATh, 4 TAKKE IEIaeT
BEPHBIC BBIBOJIBI

KadectBo odopMm-
JICHUS 3a1aHus

3ananue opopmie-
HO HAaCTOJIBKO

HEPALUUINBO, YTO HE
HOJaeTCs IPOBeEp-

3ananue oopMIIeHO
HEAaKKypaTHO, OTCYT-
CTBYIOT HEOOXO/IU-
MBIC ITIOACHCHUA U

3ananue opopmite-
HO aKKypaTHO, ¢
CChIJIKaMM Ha UC-
TIOJIb3YEMBIE UC-

3aganue opopMIIeHO
aKKypaTHoO, ¢ He00X0-
JUMBIMH ITOSICHEHUSAMU
" CCbIJIKAMM Ha UCIIOJIb-

Ke CCBHUIKH HA UCIIONb- | TOYHUKHA 3yeMble€ HCTOYHUKU
3yeMbl€ HCTOYHUKU
[TpaBUIBHOCTD IIpu npumenenun IIpu npumeHeHun TeopeTnyeckuil Teopernueckuii mare-




IIPUMCHCHHA TCO-

TCOPETUICCKOT'O

TCOPECTUICCKOTO

MaTepual npume-

puail IpuMCHCH U UH-

PETUYCCKOTrO Ma- | MaTepuaja nomy- MaTrepuajia JOIyuic- HCH U UHTCPIIPCTU- TCPIIPECTHUPOBAH IIpa-
TepHaiza IICHBbI OH_II/I6KI/I, oT- HBbI OH_II/I6KI/I, HE HO- POBaH B LICJIOM BUJIBHO
HOCAINIHECA K MECTO- CAUC MPUHIAIIN- OpaBUJIIBHO, HO C
JUKE BBIITOJIHCHUA AJILHBINA XapakTep HECYUICCTBCHHLIMU
3aJaHus HETOYHOCTAMU
Ornenka chopMUPOBAaHHOCTH KOMITETCHIIHH 110 TTOKa3aTento Hagviku.
Kputepuit YpoBeHb OCBOEHHUS U OLICHKA

2

3

4

5

Breibop Meromuku
BBIIIOJIHEHHS 3a1a-
HUA

HesepHo BeiOpana
METOJIUKa BBIOJI-
HEHHUS 33/IaHUS

MeToarKa BBITION-
HEHUS 3aJIaHMS
BBIOpaHa B IIEJIOM
BEpPHO, HO UMECIOT-
Csl HE3HAYUTETIb-
HBIC HETOYHOCTH
TIPH OTIFICAHUH OC-
HOBHBIX paC‘-ICT-
HBIX 3aBUCHMOCTEH

MeToarka BBINIOJI-
HEHUS 3a/IaHUs BBI-
OpaHa B IIeTIOM Bep-
HO, HO HIMCIOTCS
HEJI0YEThI, HE OTHO-
CSIIMECS K OCHOB-
HBIM PacueTHBIM
3aBUCHMOCTSIM

Bri6pana BepHast
WU HanOoJIee pary-
OHAJIbHAsI METOIMKA
BBITIOJTHEHUS 3a]1a-
HUS

AHanmmu3 pesyibTa-
TOB pelIeHHus 3a-
Jad

He npoussenen
aHalu3 pe3yJibTa-
TOB pEILCHHUS 3a/1a-
YU TIPU HEOOXOTH-
MOCTH TaKOT'O aHa-
nmsa

AHanu3 pe3ynbTa-
TOB, IMMOJTY4YCHHBIX
IIpU peleHu! 3a-
Jlauy IPOBOIUTCS
TOJIBKO MIPU TIOMO-
L1 NpenojaBaTess

Homnyckatorcs He-
3HAYUTCIIbHbIC HEC-
TOYHOCTH B XOJ€
aHanu3a pe3yabTaToB
peLeHus 3a1a4un

[IpousBenen ananus
pe3yIbTaTOB pelle-
HU 3324 U CAeNa-
HBI UCUEPIIBIBAOIINE
BBIBOZIBI

O0ocHOBaHHE TIIO-
JMYYCHHBIX PE3YJib-
TAaTOB

IIpencraBnsemsle
pe3yIbTaThl HE
000CHOBaHBI

WNmerorcs 3ameua-
HUS K TTOITYYCHHBIM
pe3yabpTaTam, OT-
CYTCTBYET B JIOCTa-
TOYHOI CTCIICHN X
000CHOBaHUE

IIpencrasnsiemble
pe3yabTaTEI 000CHO-
BaHbI 1 B LIETIOM ap-
TYMEHTUPOBAHBI,
MMEIOTCS CCBUIKH Ha
HOPMAaTHUBHBIE, CIIpa-
BOYHBIE U y4eOHO-
METOANYECKUE UC-
TOYHHKH

IIpencrasmisiemble
pe3yabTaTEI 000CHO-
BaHbI, YETKO apry-
MEHTHUPOBaHBbI C yKa-
3aHHEM CCBUIOK Ha
HOPMAaTHUBHBIE, CIIpa-
BOYHBIE U y4eOHO-
METOANYECKUE UC-
TOYHHKH




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOJJUYECKOE OBECIIEYEHHE

6.1. MaTepuajJibHO-TeXHHYECKOe OOecneyeHmne

No HawnmenoBaHre cieaabHBIX TOMEIICHUMN U OcHaIlIeHHOCTh CHEIUAILHBIX TOMEIICHUN U
MTOMENICHUH JJII CAMOCTOSITEIbHON pabOThI MTOMENICHUH JJI1 CAMOCTOSITEIbHOM pabOThI
YyeOHast aytuTopus A IpoBeAeHus ekun- | Crenuanu3upoBaHHas MeOelb; nHpopmanm-
1 OHHBIX, IPAKTUYCCKUX M JJAOOPATOPHBIX 3aHsI- | OHHBIC CTCH/IbI; JIJAOOPATOPHBIC YCTAHOBKH:
TH, TPYIIIOBBIX U UHAMBHIYAJIbHBIX KOH- KOHBEKTMBHAs CYIIWIKA, CYIIUIKA «KUIISILLE-
CyJIbTAllUM, TEKYIIETO0 KOHTPOJIS, POMEKY- TO» CJIOS, PEKyIIEPATHBHBIN TETIO0OOMEHHBIN
TOYHOM aTTECTallM1, CAMOCTOATENILHOM pabo- | ammapar, BbIIapHasl yCTaHOBKA.
TBI
UutanpHbld 3251 OMOIMOTEKH 111 camocTos- | Crienuanu3upoBaHHas MeOesb; KOMITbIOTEP-
2. TEIBbHON PabOTHI Hasl TEXHUKA, MOJKI0YEHHas K cetn « HTep-

HET», UMEIONIas JOCTYI B 3JICKTPOHHYIO MH-
(dhopmaImoHHO-00pa30BaTEIbHYIO CPEIY

6.2. JIMieH3MOHHOE U CBOOOIHO PacHpPOCTPaHsieMoe MPOrpaMMHOe odecrevyeHmne

No [lepeuenp MHUIIEH3MOHHOTO MPO- PexkBU3NTHI MOATBEPKAAIONIETO JOKYMEHTA
IPaMMHOT0 00eCTIeYCHHSI.
1 Microsoft Windows 10 Kopmopa- | Cormamenune Microsoft Open Value  Subscription
THUBHAs V6328633. Cormamenue aeiicrsurensho ¢ 02.10.2017 mo
31.10.2023). Horosop IIOCTaBKU 1O
0326100004117000038-0003147-01 ot 06.10.2017
2 Microsoft  Office Professional | CornamenueMicrosoftOpenValueSubscription\VV6328633.
Plus 2016 Cornamenue geiicteuresbHo ¢ 02.10.2017 mo 31.10.2023
3 Kaspersky  Endpoint  Security | Cyomunensuonnsiii jorosop Ne 102 ot 24.05.2018. Cpok
«Cranmaptusiif Russian Edition» | geiictBus nmunensun 1o 19.08.2020
I'paxnancko-npaBoBoit JloroBop (Kontpakrt) Ne 27782
«ITocTaBka mpoJUIeHHUs TIpaBa MOJb30BaHUS (JIUIIEH3HUH)
KasperskyEndpointSecurity ot 03.06.2020. Cpox ngeu-
ctBus nunen3uu 19.08.2022r.
4 GoogleChrome CBoboano pacmnpoctpansiemoe 1O coriacHo yCIOBHSIM
JMIEH3UOHHOTO COTJIalIeHUs
5 MozillaFirefox CBoboxno pacnpoctpansiemoe 1O corimacHO ycioBUsSIM
JUIEH3UOHHOTO COTJIalIeHUs
6.3. Ilepeyenn yueOHBIX U3TAHUH U Y4€OHO-METOAUYECKUX MATEPHAJIOB
1. I'ybapesa B.B. TemomaccooOMeHHOE 000pyI0BaHHEe NpeAnpusaTHii. YueOHoe mocodue. / B.B.
I'ybapeBa, A.B. I'ybape — bemropox: Wzn-so bBI'TY wmm. B.I. Ilyxosa, 2016. — 210 c. -
https://elib.bstu.ru/Reader/Book/2017010913205590000000653645
2. Kacarkun A. I'. OcHOBHBIE TIpOIeCCHI U anmapaTbl XuMudeckoit rexnonoruu. / A. .I" Ka-
catkuH. — 10-e u3n., crepeotun. nopad. — M.: Anbsuc, 2004. — 752c.
3. I'ybapesa B.B. Pacuer u mpoekTHpoBaHHE KOHBEKTHBHBIX CYIIMJIBHBIX YCTAHOBOK. YueOHOe
nocobue./B.B. I'ybapea —  benropon, BI'TY  wum. B.I'.IllyxoBa, 2014.— 118c.; -

https://elib.bstu.ru/Reader/Book/2015013012263185900000652122.
4. I'ybapesa B.B. IlpoekrtupoBanue TpyOuUaThIX pPEKyNEpaTUBHBIX TEIJIOOOMEHHBIX allapaTroB.
YuyebHnoe mnocodue. / B.B. TI'ybapea — benropon, BI'TY wum. B. I. Illyxosa, 2014.— 61 c.; -
ttps://elib.bstu.ru/Reader/Book/2015013012404399000000655473.



https://elib.bstu.ru/Reader/Book/2015013012263185900000652122.

5. Pomankos I1. I'. MeToapl pacueTa MpoOLIECCOB U anmnapaToB XUMHUYECKON TEXHOJOTUU (IpuMe-
pBL U 3amauu) [DIeKTpOHHBIN pecype] : yueObHoe mocobue ans By3oB / [1. I'. Pomankos B.®. ®posnos, O.M.
®muctok Cankr-IletepOypr: XUMU3JIAT, 2010. - 544 ¢. — http://www.iprbookshop.ru/22539. - ISBN 978-5-
93808-182-6 : b. 1. Kuura Haxoautcs B 0azoBoit Bepcun D5C IPRbooks.

6. I'ybapesa B.B. . TeruiomaccooOMeHHOE 000py/I0BaHHE IPEANPUATHI — METOIMYECKUE yKa3a-
HUS K BHIITOJTHEHHUIO JTA00PaTOPHBIX padoT I CTyIeHTOB HanpasieHus OakanaBpuara 13.01.03 — Temnosnep-
TeTHKA U TETUIOTEXHHKA MPOGHIIST TOATOTOBKH "DHeproobdecneuenre npennpusatuii'— benropon, BI'TY um.
B.I'.IllyxoBa, 2015. — 48 c.

7. XKykoB A. JI. TemioBsie MpoLecCH U YCTAHOBKH B TEXHOJIOTUH CTPOUTEIBHBIX U3IETUi [Dek-
TPOHHBIN pecypc]: yuebHnoe mocobue / A. 1. XKykoB — MockBa : MOCKOBCKH rOCYAapCTBEHHBII CTPOUTENHHBIH
yHuBepcutet, At [Tu Op Menuna, 9bC ACB, 2014. — 252 c. — http://www.iprbookshop.ru/27038. - ISBN 978-5-
7264-0897-2 : b. u. Knura Haxonutcs B 6a3oBoii Bepcuu DbC [PRbooks.

8. [Ty3ukoB H.T., bonaua C.B. Pacuér pexxnMa Cymku KepaMHIecKUX H3AETHH MPOTyKTaMH CTo-
paHus TPHUPOTHOTO raza [DNeKTpoHHBIN pecypc| — Metomudeckue ykazanus/ H.T. Ilysuxos, C.B. bonnun —
Hwuwxuauit  Hosropoa: Hukeropoickuii roc.  apXUTEKTypHO-CTPOUTENbHBIM  yHHMBepcuter, 2014, —
http://www.iprbookshop.ru/54965. — 95C «IPRbooks».

9. [Manait B.B. u ap. PacueT TemioBBIX MPOIECCOB U YCTAaHOBOK B MpHMeEpax M 3ajadax [Diex-
TpoHHEIH pecypc] — [Ipaktukym / B.B. lanaii u np. — Omck: OMcKuii rocy1apcTBEHHBIH TEXHUUECKUH YHUBEP-
curet, 2015: http://www.iprbookshop.ru/58098. — 35C «IPRbooks»

10. Bermsipor A.D. OCHOBBI NPOEKTHPOBAHHS TEIIOBBIX YCTAHOBOK [DIIEKTPOHHBIA pecypc] -
yueoHoe mocobue/ A.D. bermsipor - M.: MOCKOBCKHI TOCYTapCTBEHHBIA CTPOUTEIBHBIN YHUBEpCHUTET, Al [1u
3p Menaua, 2015 - http://www.iprbookshop.ru/40576.- 3bC «IPRbooks»

11. Breictputikuit, I'.®., Kupeesa 3.A. CipaBouHasi KHUTa IO SHEPTETUIECKOMY 000PYAOBaHUIO
MIPEeNNPHUSITAN M OOIIECTBEHHBIX 3/IaHUH [ DIeKTpOHHBIH pecypc] — yueonuk / I'.d beictpunkuii, 3.A. Kupeesa
- M.: Mamunocrtpoenwue,2011- https://e.lanbook.com/reader/book/3313/#1

6.4. IlepeyeHb HHTEPHET pPecypcoB, NPO(ecCHOHAIBHBIX 023 TaHHBIX, HH(OpMa-
IMOHHO-CNPABOYHBIX CHCTEM
1. IHudposoit oOpazoBarenbubii  pecypc I[PR SMART. Pexum pocryna:
http://www.iprbookshop.ru/
2. Jlanb. DnekTpoHHO-O0MOMMOTEeuHas cucteMa. Pexxum nocryna: https://e.lanbook.com


https://e.lanbook.com/reader/book/3313/#1

