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1. OBIIME CBEJIEHMUSA

VYuebnas aucuuiuimHa «TermmoMaccooOMeH» U3ydaeTcsi B CEIbMOM CEMECTPE.
KypcoBas pabota — npeaycmoTpeHa B 7 ceMecTpe.

1.1. ®opma npoOMEXyTOYHOW ATTECTAIMH:
CeIbMOI ceMecTp - DK3aMeH
1.2. Mecto yuebHOM nuctuIuInHbl B cTpykType OITOIT

VYuebnas qucuuiumHa «TermmoMaccooOMeH» OTHOCUTCS K 00s13aTeNbHON YaCTH MPOTPaMMBI.

N3yuenne QUCUMITIIMHBI OUPACTCS HA Pe3yJIbTaThl OCBOCHUS 00pa30BaTEIbHOM POrpaMMbl
IPEBIAYIIErO YPOBHSI.

OcHOBOM U1l  OCBOEHHUS  JMCLUIUIMHBI  SBISIOTCS  pe3ysbTaTbl  OOydeHHs 110
NPEIIECTBYIONIMM JUCIUIUIMHAM U TPAKTUKAM:

— MarepuanoBeaeHue;

- I'maporazoanHamuka;

- Mertposorus, CTaHJapTU3aLMs U cepTUUKaLNS;

- OxpaHa okpy>Karoieil cpeibl B TEIUIOHEPTeTHKE;

- Tennodusuka,

- YucneHHble METO/IBI.

PesynbraTel 00y4eHus o y4eOHOM JUCIUIUIMHE, UCTIOIB3YIOTCS TIPU U3YYEHHH CIIETYIOIIIX
JUCLUIUIMH U IPOXO0XKIEHUS NPAKTHK:

- TennorexHnveckne N3MEpEHHs U IPUOOPHI,

- MatemaTtuueckoe MOJEINPOBaHHE B TEIIO(U3UKE U TEIIIOIHEPTETHKE;

- CucTeMbl OTOIUICHUS, BEHTHISIIUHA U KOHIUIIMOHUPOBAHUS BO3/1yXa,

- TermomaccooOMeHHOE 000pyIOBaHHE TIPEIATPUSTHIA;

— HanexHOCTh CHCTEM TEILUIOCHAOKEHUS,

- OHeprodpHeKTUBHOCTH MPOU3BOACTBEHHBIX MTPEIIPUSATHIH;

- [TapoBsle, ra30Bble TYpOMHBI U KOMIIPECCOPHI;

- HMuTaninoHHOE MOJIEIMPOBAaHUE B 33]]a4aX CUCTEMHOI0 HHXUHUPUHTA;

- DOHepreTUYecKuii ayJJUT U SHEpreThyeckue 0alaHChl MPOMBIIUIEHHBIX MPEANPUITHH.

PesynpraThl ocBOEHMsI y4yeOHOW NUCIMIIMHBI B JaJbHEHIIEM OYyAyT HCHOJIb30BAaHbBI MPHU
MPOXOXKJICHUH TPOU3BOJICTBEHHON NPAKTUKA W BBINOJHEHUH BBITYCKHOW KBaJIM(UKAITMOHHON
paboTHI.

2. HEJIU 1 IVIAHUPYEMBIE PE3YJIbTATbI OBYUEHUS 11O JUCHUIIJIMHE

LenssMu ocBOEGHMS AUCHUILIHHBI « T ermroMaccooOMeH» SIBISETCS

- dhopMupoBaHHEe 3HAHMM OCHOBHBIX (DU3MUECKUX MOJIETIEH TepeHoca TEIIOThl H
MacCChl B HCIIOABUXKHBIX U I[BI/I)KYHII/IXCH cpenax;

- dbopMupoBaHHE y CTYIEHTOB 0a30BbIX 3HAHUN B OONACTH TEOPUU TEIUIOBBIX H
MacCOOOMEHHBIX MPOIIECCOB, PA3BUTHE HABHIKOB CAMOCTOSTEIHFHOTO OPHEHTUPOBAHUS B IIUPOKOM
KpyTe TEOPETUYECKUX U MPHUKJIATHBIX BOIIPOCOB IO TEOPUHU TEILIOMACCOOOMEHA MPH DKCILTyaTalluu
Y UCTIOJIh30BaHUS TEIJIOTEXHIUUYECKOTO 000PYI0BAHUS;

— YMCHI/Ie 1 HABBIKH UCITIOJIB30BATHh METOAbI pvaeTa IIOTOKOB TECIIJIOTHI 1 MACCHhI, noneﬁ
TeMnepaTypH 158 KOHI_IGHTpaIII/II/I KOMIIOHCHTOB CMCCCP'I, 6a3npy}om1/1ecs1 Ha 3THX MOJCIIAX, MCTOAbI
OKCIIEPUMEHTAILHOTO HW3YYEHHUs MPOIECCOB TEIIOMACCOOOMEHAa U OIpEeNeiCHHs] MEePEHOCHBIX
CBOJCTB,;

- M3YYCHHE AITOPUTMOB pacyeTa U MPOEKTUPOBAHUS TEIUIOOOMEHHBIX amlapaTos;

— IIOHNUMAaHHUEC OCHOBHBIX HpI/IHI_[I/Il'IOB 1 3aKOHOB TGHJ’IOMaCCOO6MeHa;



- pa3BUTHE CIIOCOOHOCTH OO0y4aeMblX K (U3MYECKOMY M MaTeMaTHYECKOMY
MOJICIIMPOBAHHUIO MPOIIECCOB MEPEHOCA TEIUIOTHI (MACChI), MPOTEKAIOIINX B PEATbHBIX (PU3HMUECKUX
00BEKTax, B YaCTHOCTH, B YCTAHOBKAX YHEPTETHKHU M MPOMBIIIICHHOCTH;

- ONITUMU3AIINSI TIPOIECCOB TEIIO0OMEHA;

- dhopMupoBaHKEe y OOYYArOIIMXCSI KOMIIETCHIIMA YCTAHOBJIEHHBIX 0Opa30BaTeIbHOM
nporpammoii B cootBercTBUU ¢ ®I'OC BO 110 ganHON JUCHUIUIMHE,

- KBTM(DUIIUPOBAHHOE MPOBEICHUE 9JIEMEHTAPHBIX pacueToB 3aJa4
TEIUIONPOBOAHOCTH, KOHBEKTHBHOTO TEIJIOOOMEHA, TeruiooOMeHa Mpu (a30BBIX U XUMHUYECKUX
MIPEBPAIICHHUAX U TEINIOOOMEHA U3JIyYeHHUEM, MaCCOOOMEHaA, TETIOTHIAPABIIUKY;

- W3YYCHHE TETUIOOOMEHA B Pa3IMYHBIX OTPACISAX MPOMBIIIIICHHOCTH;

- OCBOCHHE THUIIOBBIX METOIUK pacuera TEIUI00OMEHHBIX anmnaparoB
TEIUIOPHEPTETHYECKUX YCTAHOBOK U CUCTEM TEIJIOCHAOKEHUS.

Pesynbrarom oOydeHHS 1O Y4eOHOW IUCHUILIMHE SBIISCTCS OBJAJCHUE OOYYAIOIIMMUCS
3HAHUSIMH, YMCHHUSIMH, HAaBBIKAMH U OIBITOM JIEATEIBHOCTH, XapaKTEPHU3YIOIUMHU MPOIECC
dbopMHUpOBaHKUS KOMIIETEHIIMA M OOECIEeYMBAIOIIMMH JOCTHIKEHHUE IUIAHUPYEMBIX PE3YJIbTaTOB
OCBOCHUS yueOHOM AUCIUIUIMHBI.

2.1. @opmupyemble KOMIETCHIMM, WHAUKATOPHI JOCTHMKEHUS KOMIIETEHIINMH,
COOTHECEHHBIC C IJIAHUPYEMBIMH Pe3yJibTaTaMu 00yUYEHUS 110 AUCITUTIIIUHE!

Koa n HaumeHoBanme
Koa n HaumenoBanmue Inanupyemblie pe3yJibTAThI 00y4eHHs
KOMIIETeHIIN T HHHRATOpa 10 AUCHHUTLINHE
AOCTHKEHHsI KOMIIeTeHIINH
OIlIK-3 NA-OIIK-3.2 - IPUMEHSET TEOPETUYECKUE OCHOBBI
CriocobeH MprUMEeHSITh [IpumMeHeHne TeopeTHIeCKUX (U3UKY P PEICHUH MPHUKIIAJHBIX 33124
COOTBETCTBYIOIIHI OCHOB (DPM3WKH TIPH PEIICHUH B 00J1aCTH TETIIOMAacCOOOMEHHBIX
(bu3NKO-MaTeMaTHIeCKUid | PUKIIaTHBIX 3a7a4 MPOIIECCOB U 000pYyIOBaHUS
anmapar, MeTO/Ibl aHaIH3a | MPOMBIIIIJICHHON
Y MOJICTIMPOBAHMUS, TETIOIHEPT € THUKH
TEOPETUYECKOTO U
IKCIEPUMEHTATEHOTO
UCCIIeIOBAHUS MIPH
peleHnn
poheCCUOHATBHBIX
3a1a4
OIIK-4 NA-OIIK-4.2 - UCTIONIB3YET 3HAHMA TeII0QU3NIECKUX
Criocoben Hcnonb3oBanue 3HaHus CBO¥CTBa pabOYMX TeJ MPU pacueTax
JEMOHCTPHPOBATh Tero(GU3NIECKUX CBOWCTB TEIUIOTEXHUYECKUX YCTAHOBOK U CHCTEM
NPUMEHEHHE OCHOBHBIX pabouux Ten npu pacdyerax
CHoco00B MOJTYy4EHUs, TETIOTEXHUYECKUX YCTAHOBOK U
npeoOpa3oBaHus, CHUCTEM
TpaHCcHopTa U NJI-OllK-4.4 - IPUMEHSAET OCHOBHbBIE 3aKOHBI
UCIIOJIb30BaHMA TEINIOTH | [IprMeHeHrne OCHOBHBIX TEIIOMaccoOOMeHa NP pacyere U
B TETJIOTEXHUUECKUX 3aKOHOB TEMJIOMaccOOOMeHa MPOEKTHPOBAHUH TETIIOTEXHUYECKHX
YCTaHOBKAX U CHCTEMax [IPH pacyeTe W NPOCKTUPOBAHNU | YCTAaHOBOK
TETJIOTEXHUYECKUX YCTAHOBOK

3. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILJIUHBI

OOm1ast TpyA0EMKOCTh y4eOHOW AMCHUIUIMHBI IO y4eOHOMY IIJIaHy COCTaBJISET:

0 3204HOM (hopMme 0O0ydeHus — 4 3.e. 128 yac.




3.1.  Crpykrypa yueOHOM NUCIHUILTUHBI ISl O0yUYAIOMUXCsl 10 BUAM 3aHATUN

CTpyKTypa M 00beM JUCHHUIIMHBI
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Bcero:| sk3amen, 128 10 10 8 92 8
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3.2.

CtpykTypa y4eOHON AUCHUILIMHBI 7151 00y4YaroIIUXCs MO pa3esiaM U TeMaM AUCHUIUIMHEL: (3a0uHas opma 00ydeHus)

Ilnannpyemble

Bubl yueoHoi#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padora
pe3yIbTATHI - Bujasr 1 ¢gopMBI KOHTPOJILHBIX
OCBOEHHSI: o s 2 = o g MepONpUsTHH, 00ecieYHBaIOLIHE M0
KOJI(bI)u HanmenoBanne pasjelos, TeM, o 5 g = 3 § g ; 5 COBOKYITHOCTH TEKYIIH KOHTPO.Ib
¢opmupyemoii(bix) ¢opma(bl) IPOMEKYTOUHOMH aTTeCTALNHU g e & § 3 o £ = § yCIeBaeMoCTH;
KomneTenuuu(if) u =} E g | §F T3 E S| £x (OpMBI MPOMEKYTOYHOI0 KOHTPOJISI
IECIHEIODOE g 2 é‘ \§ ,§ ] = E s é ycneBaeMocTH
uocrmlcemm“ é |:‘=T ;, é §~ 3 g l% = 8 g
KOMII€ETEHIIMH
Cemectp 7
OIIK-3: Paznen |. Cniocodbl nepenaun TemioTsbl. CTanmoHapHasi U 2 2 1 10 DopMBI TEKYIIETO KOHTPOJIIS
NA-OIIK-3.2 HECTAIMOHAPHAS TEMJIONPOBOTHOCTH o pazzeny |
OIIK-4: Tema 1.1 1 2 1. ycTHBII onpoc
N-OI1K-4.2 Crioco0BbI TEI10- ¥ MacComepeHoca. 2. TECTHPOBAHHUE
NA-OIIK-4.4 Tema 1.2 1 2 3. 3ammura 1a60paTopHBIX paboT
CrarnuoHapHas ¥ HecTallMOHApHAsI TETUIOMPOBOTHOCTb. 4. KOHTPOJBHEIE PabOTHI,
[IpakTuaeckoe 3ansaTre Ne 1.1 2 3 5. UHAUBUyaJIbHbIE IOMAIIIHUE 3a]IaHHUS,
Pacuer konuuecTBa Teruia, mepeaaBaeMoro uepe3 OAHOCIONHYIO 6. MICbMEHHBIN OTUET C pe3yIbTaTaMHu
Y MHOTOCJIOWHYIO TIIOCKYIO M IWJIUHAPUYECKAE CTEHKH MTPH BBITIOJTHEHHBIX IKCTIEPUMEHTAIBHO-
CTAIlMOHAPHOM PEXHME ¥ TPAaHUYHBIX YCIOBHSX MEPBOTO H J1a00PaTOPHBIX PadoT.
TPETHETO Poja.
JlaGoparophas padora Ne 1.1 1 3
Onpenenenne ko3(hGUIMEHTa TEIIONPOBOIHOCTH
TEIUION30JIIIIMOHHOTO MaTepraa.
OIIK-3: Pazgen Il. Cucrema quddepeHunanbHbIX YpaBHEHMIA 2 3 1 15 DopMBI TEKYIIETO KOHTPOIIS
W-0OI1K-3.2 KOHBEKTHBHOIO TEeNJ1000MeHa o pazueny Il:
OIIK-4: Tema 2.1 1 2 1. ycTHBI onpoc
NJ1-OI1K-4.2 Hubdepeniyanbable ypaBHEHHs TEII000MEHA U OCHOBBI 2. TeCTUpOBaHHUE
NJI-OIIK-4.4 TEOPUH TIOJ00HS. 3. 3ammra J1abopaTopHbBIX paboT
Tema 2.2 1 3 4. KOHTPOJbHBIE Pa0OTHI,
TerutooOMeH pu cBOOOHOM, BRIHYKEHHON U CMEIIaHHOH 5. MHAUBHyaTbHBIC TOMAIITHUE 33/IaHNS,
KOHBEKIIUU. 6. MICEMEHHBIN OTUYET C pe3yIbTaTaMH
[Ipaktrueckoe 3ansTue Ne 2.1 2 3 BBIMIOJIHEHHBIX SKCIIEPUMEHTAIBHO-
Pacuer kpuTHdeCcKOro 1raMerpa MIIHHIPHICCKOW CTEHKH. 1ab0opaTOPHBIX padoT.
[Tpaktuueckoe 3anstue Ne 2.2 3 3 7. peepat/mokaz ¢ npe3eHTaUEH




Ilnannpyemble

Bubl yueoHoi#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padora
pe3syIbTaTHI - Bujasr 1 ¢gopMBI KOHTPOJILHBIX
OCBOEHHSI: o N 2 = 9 g MepONpUsTHH, 00ecieYHBaIOLIHE M0
KOJI(bI)u HanmenoBanne pasjelos, TeM, o > g 5 3 § g ; 5 COBOKYITHOCTH TEKYIIH KOHTPO.Ib
¢opmupyemoii(bix) ¢opma(bl) IPOMEKYTOUHOMH aTTECTALNU g o = & § 3 3 £ = § yCIeBaeMoCTH;
KommeTeHumu (i) u =) E 2 |§3%3 E S| Ex ()OPMBI IPOMEKYTOYHOI0 KOHTPOJISt
HHIMKATOPOB g = E"E E § = E g é ycneBaeMoCTH
uocrmlcemmv é é ; § E,‘ 3 g l:‘g = 8 g
KOMIECTCHIHUH
Pacuer konmuecTBa Teruia, mepeaaBaeMoro yepes pedpucTyro
CTEHKY.
Jlaboparopras pabora Ne 2.1 1 4
Onpenenenne cpeaHero Ko3pPuirenTa TerIo0TIa9H OT
TOPH30HTAJIBHOM TPYOBI PU CBOOOTHOM JABHKEHHHU BO3IYXA.
OIIK-3: Paznen ll11. Temtoo0MeH n3iyueHuemM 2 1 2 15 ®DopMBI TEKYIIETO KOHTPOJISI
NJI-OTIK-3.2 Tema 3.1 0.5 5 o pazzeiny Il
OIIK-4: OnpeneneHrne OCHOBHBIX BEJIMYUH U 3aKOHBI U3JIYUCHHUS. 1. ycTHBII onpoc
N-OIIK-4.2 Tema 3.2 1 5 2. TeCTHPOBaHHUE
NA-OIIK-4.4 Tem1000MeH U3TydeHHEM MEXIY TEIaMH B MTPO3PAYHBIX U 3. 3ammTa 1abopaTopHBIX paboT
MTOTJIONIAFOIINX Cpellax. 4. KOHTPOJIBHBIE PabOTHI,
Tema 3.3 0.5 5 5. MHIUBUyaJbHEIC TOMAITHIE 3adaHUs,
CnoHBIN TETII000MEH. 6. MUCbMEHHBII OTYET C pe3yabTaTaMu
TpaxTnueckoe samstue Ne 3.1 1 5 BBITIOJTHEHHBIX IKCTIEPUMEHTAIIBHO-
Pacuér tennoobMeHa U3TydeHHEM OT U3Jydarouei u 11a00PaTOPHEIX PadoT.
MOTJIoUIaoIIe cpeibl K TOBEPXHOCTSIM HarpeBa
TEIUIO0OMEHHBIX YCTPOWCTB
JlaGopatopnas padora Ne 3.1 2 5
W3ydeHune cio)xHOTO Terioo0OMeHa.
OI1K-3: Paznen V. Tenjioo0MeH npu U3MeHEHUH ArPeraTHOro 2 1 2 15 DopMBI TEKYIIETO KOHTPOJIS
NA-OIIK-3.2 COCTOSIHMSI OJJHOKOMIIOHEHTHBIX TENJIOHOCUTEJIei o pazzgeny 1V:
OIIK-4: Tema 4.1 1 5 1. ycTHBIH orpoc
NJI-OI1K-4.2 Konaencanus yucroro napa 2. TECTHPOBAHHUE
NI-OIIK-4.4 Tema 4.2 1 5 3. 3amuTa 1ab0paTOpHBIX PadoT,
Kunenne o JHOKOMIIOHEHTHBIX JKUAKOCTEN 4. KOHTPOJbHBIE Pa0OTHI,
[TpakTnueckoe 3anstue Ne 4.1 0.5 5 5. NIACbMEHHBIN OTUYET C Pe3ybTaTaAMHU




Ilnannpyemble

Bubl yueoHoi#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padora
pe3syIbTaTHI - Bujasr 1 ¢gopMBI KOHTPOJILHBIX
OCBOEHMS: o N 2 = 9 g MepONpUsTHH, 00ecieYHBaIOLIHE M0
KOJI(bI)u HanmenoBanne pasjelos, TeM, o > g 5 3 § g ; 5 COBOKYITHOCTH TEKYIIH KOHTPO.Ib
¢opmupyemoii(bix) ¢opma(bl) IPOMEKYTOUHOMH aTTECTALNU g o = & § 3 3 £ = § yCIeBaeMoCTH;
KommeTeHumu (i) u =) E 2 |§3%3 E S| Ex ()OPMBI IPOMEKYTOYHOI0 KOHTPOJISt
HHIMKATOPOB g = E"E E § = E g é ycneBaeMoCTH
JOCTHKEHHS. é é ; § E,‘ 3 g l:‘g = 8 g
KOMIECTCHIHUH
Pacyer konmuecTBa TeruIa Ipy KOHICHCAITIH. BBITIOJTHEHHBIX IKCTIEPUMEHTAIIBHO-
[paktuueckoe 3anstre Ne 4.2 0.5 5 nabopaTopHBIX PadoT.
Pacuer TeriooTaaun npy pa3BUTOM ITy3bIPEKOBOM U TUIEHOYHOM
KHUIeHUH B OoubiiioM 00béMe. Kpusnc kuneHwnst mepBoro poja.
JlaGopartopHas padoTa Ne 4.1 2 5
TemnnooTraaya npu KOHAEHCALWU BOJSHOTO Mapa u Ipu
ITy3BIPHKOBOM KHITEHUH JKHAIKOCTH.
OIIK-3: Pa3znen V. Pacuer Ten1000MeHHBIX annapaToB 2 2 2 15 DopMBI TEKYILIETO KOHTPOJIA
NJ-OI1K-3.2 Tema 5.1 2 o paszzaeny V.
OIIK-4: PekynepaTuBHBIE B pereHEPaTUBHBIE TEINIOOOMEHHHKH. 1. ycTHBIH onpoc
WA-OIIK-4.2 I[Mpaktuueckoe 3austue Ne 5.1 0.5 2. TECTHPOBAHHUE
W/I-OIIK-4.4 OCHOBEHI pacyera TerI000MEHHBIX ammaparoB. [[poeKkTHEIH 1 3. 3amuTa 1abopaTopHBIX PadoT,
MOBEPOYHBIH PacyeThl PEKYNEepPaTUBHBIX TEMIIO0OMEHHUKOB. 4. KOHTPOJBbHBIE PabOTHI,
[paktuueckoe 3ansiTre Ne 5.2 0.5 5. MUCHMEHHBIH OTYET C pe3yIbTaTaMu
Pacyer TenmnooOMEHHUKOB-CMECHUTENIEH W  PEreHepaTHBHBIX BBITTOJIHEHHBIX IKCIIEPUMEHTAILHO-
TEII00OMEHHHUKOB. nabopaTopHBIX padoT,
[IpakTuueckoe 3anstue Ne 5.3 1 6. pedepat/moxmnan c mpe3eHTAAEH.
TennoruapaBinyeckuil pacueT TeI000MEHHBIX alnapaToB.
JlaGopatopnas padora Ne 5.1 2
VcnpITaHne pekynepaTUBHOTO TEMI000MEHHHUKA.
OIIK-3: Paznen V1. TennomaccooOMeH B AByX(pa3HbIX cpeaax U Npu 1 2 DOopMBI TEKYIIETO KOHTPOJIS
NJ-OTIK-3.2 XHMHMYECKHX NpeBpalleHusAax o pazgeny VI:
OIIK-4. [IpakTudaeckoe 3ansaTue Ne 6.1 1 2 1. ycTHBI onpoc
NJI-OI1K-4.2 Pacuer koaddunmenTa MaccooT1auu U MOTOKA MACChI 2. TECTUPOBAHHUE
NA-OIIK-4.4 KOMITOHEHTa Ha OCHOBE aHAJIOTHH MPOIIECCOB TEIIO- U 3. 3amuTa 1ab0paTOpHBIX PadoT,
MaccooOMeHa 4. KOHTPOJbHBIE PadOTHI,




Ilnannpyemble

Bubl yueoHoi#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padora
pe3syIbTaTHI - Bujasr 1 ¢gopMBI KOHTPOJILHBIX
OCBOECHMSI: o o 3 - 8 % MepOonpHsATHHA, 00ecIeYnBaOIIHe 110
K0/1(bI) HaumeHnoBaHue pas/ielioB, TeM; ° = ° 4B § Z EN E COBOKYIHOCTH TE€KYIIHil KOHTPOJIb
dopmupyemoii(bix) (dopma(bl) MPOMEKYTOUHOH aTTECTAIMHI g § | & § 3 § % = § yCIIeBaeMOCTH,
KommeTeHuuu(ii) u E“ = E SE T3 =2 E 5 (opMBI NPOMEKYTOYHOT0 KOHTPOJIsI
HHIUKATOPOB 2 =5 |S§8§ 22| g5 yCIIeBaeMoCTH
JIOCTHIKEHHUSI = 2 = S S T3 & ) 8 'S
KOMIIETeH Ui i SR = =
5. IUCbMEHHBIN OTUYET C pe3yIbTaTaMHU
BBIIIOJIHEHHBIX 3KCIIEPUMEHTAIbHO-
71ab0PaTOPHBIX padoT.
BrimonmHeHne KypcoBoii paboThI 20 3alUTa KypcoBOi paboThl
OK3aMeH 8 1o OujeTaM B MMCbMEHHOH popme
HUTOI'O 3a cemecTp 7 10 10 8 100
HUTOI'O 3a Bech mepuos 10 10 8 100




3.3. Kparkoe comepxanue yaeOHON AUCIUTIUIAHBI

HaumenoBanue pasgesna u
TeMbI ¥ CHUNJIMHBI

Ne Conep:xanue pasaesia (TeMbl)

Paznen | Cnoco0bl nepenaun TemioThbl. CTAIMOHAPHAN M HeCTANMOHAPHAS TEMJIONMPOBOIHOCTH

Tema 1.1 CnocoOFl Terao- u Croco0BI TEIIO- U MacCONEPEHOCa: TEIIOPOBOIHOCTD,
MaccornepeHoca. KOHBEKIWS, U3nydeHue, muddys3us. DeHOMEHOTOTHIECKIH
METOJT M3y4YeHHsI IBIICHUH TEIUI0- 1 MaccooOMeHa.
OrnpeeneHre OCHOBHBIX MOHSATUI: TEMIIEPATYPHOE IOJIE,
TpajiMeHT TEMIIEPaTypPhl, TEIUIOBOM NOTOK, IFIOTHOCTh
TEIIOBOr0 MOTOKa. BEKTOp MIOTHOCTH TEIJIOBOTO MOTOKA.
3akon Oypre. KoadhuiueHT TermionpoBoHOCTH ra3os,
JKUAKOCTEH U TBepabIX Tell. J(uddepeHnuanbHoe ypaBHeHUE
TEIIOTPOBOHOCTH. MeTo MaTeMaTHIeCKOr (hDM3UKHU IS
BbIBOJa Y TermonpoBoanoctu. [lonspHasa cuctema
KOOpAMHAT. Y CJI0BUSA OAHO3HAYHOCTHU. | paHNUHbBIE YCIOBUSL.

Tema 1.2 CranuoHapHas u TennonpoBoJHOCTE Yepe3 MIOCKHUE U IMITUHAPUIECKHE
HeCTallMOHapHas cTeHKH. CTanMoHapHas TEIIONPOBOAHOCTD B IIIOCKOHN
TEIUIONPOBOJHOCTD OeckoHeuHOH muactuHe. Y TermonpoBogHOCTH (4aCTHBIH
ciyuait). YCIoBUSL OTHO3HAYHOCTH. Y JACIBbHBIN TETUIOBOM
noTok. Cucrema miockux creHok ¢ I'Y 1-ro poga. Cucrema
IJIOCKUX CTE€HOK ¢ I'Y 3-ro pona. CraunoHapHas
TeronpoBoaHocTh ipu 'Y 3-ro pona. ['paduueckuii meton
OTpeAeIeHNs TEMIIEPATyp MEKIY ClosMu. Pactipenenenne
TEMIIEPATyp B IUNIOCKOW CTEHKE IPH 3aBUCHMOCTH
TEIUIONPOBOIHOCTH OT TeMIIepaTypbl. TerIonpoBoIHOCTb
yepe3 1-10 NMINHAPUIECKYIO CTEHKY. 1Y TermionpoBogHOCTH
JUTSI TATVHIPUYECKON CTEHKH. Y CIIOBHS OJTHO3HAYHOCTH.
IIpeoOpazosanue /Y. Temioroii motok. TemionpoBoAHOCTD
gyepe3 TPEXCIOWHYI0 (MHOTOCTIORHYIO) IMIHHAPHYECKYIO
CTeHKY. JInHelHOe TepMHYECKOE COMPOTUBIICHUE.
TemnooTaaya yepes MIOCKYIO CTEHKY. TepMU4ecKoe
compoTHBIieHHe Tertonepenaun. Koagdumment
Temonepenadn. Kpurndeckuii fuamMeTp TEIION30IALUN.
Temnonepenaya yepe3 IHIMHIPHUYECKYIO CTeHKY. [lanenus
TeMIiepatyp. JIMHelHHOE TEpMUUYECKOE CONPOTUBIICHUE
terutonepenayuu. Jluneitnslii koaduimeHT Teronepenayun.
Wntencudukanus remionepenauu. Temnonepeaada yepes
opeOpeHHYI0 cTeHKY. TerIoBol OTOK, MepeIaHHbIN Yepe3
opeOpeHHy0 cTeHKy. DddekT opedpenus. DPPEeKTUBHOCTD
peOpa. YpaBHEeHHE HECTAIMOHAPHOHN TEIUIONPOBOJIHOCTH B
00o6menHOM Busie. OXJaxkaeHne (HarpeBaHre) MIacTHHBL.
OxnaxaeHue (HarpeBaHue) IMHApPa. PeryispHelii pesxum.
Bayrpennss 3anaya. BHemnss 3agada. TemneparypHoe mosie B
I1acTuHe. TerioTa, OTAaHHas OT IUIACTUHBI K KHUIKOCTH.
CpeHsist 110 TOJIIIMHE MIACTHHBI Oe3pa3MepHasi H30bITOYHAS
temrneparypa. OxnaxkaeHnue (HarpeBaHue) OECKOHEYHOTO
mumHIpa. Yucna nogoOust As1s oXJIaKAeHUs (HarpeBaHusl)
muMHIpa. bespasMepHsie H30bITOUHBIE TEMIIEPATYPHI.
TemoTa, oTHaHHAS OT UMJIMHIPA K OKPY)KAIOIIEH ero
JKUAKOCTHU. PerynsapHbIil pexkuM oxnakaeHus. PerynsapHsiit
PEXUM OXJIXKIEHUA (HarpeBaHus) Tell. | — HeynopsgodeHHas
cragus oxnaxaeHus. Il ctagus oxynakaeHus: —peryJspHbIi
pexumM. TernnonpoBoAHOCTE B CTEPKHAX. TEIIONPOBOAHOCTh
MIPY HATMYUH BHYTP UCT TeIuIa. YUCIEHHBIE METOBI
TEIUIONPOBOTHOCTH.




Pasznen Il

Cucrema nuddepeHnaNbHBIX yPABHEHH I KOHBEKTHBHOIO TEII000MeHa

Tema 2.1

Huddepenuunansuoie
YpaBHEHUS TETNIOOOMEHa U
OCHOBBI TEOPUH TTOTOOWS

Teopus mogobus GU3MUECKUX SIBICHUNA. Y CIOBHSI TOJ00HS
MIPOIIECCOB KOHBEKTUBHOTO TETNIOOOMEHA. Y CIIOBUS ITOA00MS
¢dbm3udeckux sBIIeHUN. be3pasmeproe auddepeHImatbHoe
ypaBHeHuUe TeruiooTaaqn. [IpuBeneHue k 6e3pazMepHOMY BHILY
IudQepeHInaNbsHOr0 ypaBHEeHHS dHEeprun. bespasmepnoe
nmuddhepeHnranpHOe ypaBHeHue dHepruu. [IpuBeaenne k
Oe3pazMepHOMY BUAY YpaBHEHHUs ABIKeHHA. Yucaa mogooust
Petinonwaca, I'pacroda, Diinepa. bespazmepHoe

nmud dhepeHnranbHOe YpaBHEHNE CIUTONTHOCTH
(mepaspeiBHOCTH). bespasMepHble cucTeMa ypaBHEHHN U
rpannyHele ycnoBus. OnpeaenseMble U ONpeAessIone Yucia
moao6us. O0muii BUI peleHnii KOHBEKTUBHOM TEIIOOTAAYH B
6e3pasmeproM Buze. Bumbr momoowmid. 11 u 111 TeopeMbr
nooous (pU3MYECKUX sBICHUN. [ 'eomMeTprueckoe nomodue.
Koncrantsl mono6ust. [logobue npu cBoOOJHOM 1
BBIHYX/ICHHOM JBM)KCHHUU. Y paBHEHHS MOI00WS U MX
npuMeHeHus. Meron pasmepHocrteii. [lonoOue sBinenunit
Pa3NuYHON (PU3NUECKOH TPHUPOIBI. AHAIOTHSI.
MoienupoBaHre IpoIeCCOB KOHBEKTHBHOTO TETNIOOOMEHA.

Tema 2.2

TermmooOmeH mpu
CBOOO/IHOM, BEIHYKJICHHOW U
CMEIIaHHOM KOHBEKIIUH.

KonBekTHBHBIH TEIIO00OMEH B OMHOPOAHOI cpene. CBoOOaHAS
(ecTtecTBeHHAs1) M BBIHYXIICHHAs1 KOHBeKIIMU. Du3nyeckue
cBOiCTBa xuaKocTel. Bs3kocth xunkoctu. Koagduiument
00EeMHOTO (TEeMITepaTypHOTO) PACIIUPEHUS KUIKOCTH.
lMupponnHamMuyeckuil morpaHu4HbId cnoi. OnpeneneHue
THIPOJANHAMUYECKOTO MOTPAaHUYHOTO cJosl. PexkuMbl
JIBWOKEHUSA )KUJKOCTH. [ MApOIMHAMUYECKUI TOTPAHUYHBII
cioit. TernoBoi norpaHu4Hbli cioi. TonmuHa TenI0BOro
norpaHuyHoro ciost. Juddepenunansnoe ypaBHeHHE
KOHBEKTHBHOM TeriooTaayn. Cucrema quddepeHnnanbHbIX
YpaBHEHUH, ONKUCHIBAIOLINX KOHBEKTUBHYIO TEIUIOOTAAUY.
TemnmooOMeH Mpu CMEIIaHHOW KOHBEKINU. Tedenne y
BEPTUKAIBHOM MOBEepXHOCTH. CMeNIaHHas! KOHBEKIHSI B
Pa3IMYHBIX CUCTeMaX. BeIHyX/1eHHass KOHBEKLIHSI.
BeiHyxeHHas KOHBEKIMs B TpyOax u kaHanax. CBoOogHas
(ectecTBeHHAsT) KOHBEKIUS. be30TprIBHOE 00TEKaHUE TPYOBI.
TemnooTnayua npu MorepevHoM 00TEKaHWU OJAMHOYHOM TPYOBI.
OTpBIB NOrPaHUYHOTO CJIOS IPU JIJAMUHAPHOM U
TypOyJIECHTHOM TEUSHHH KUAKOCTH. I3MeHEeHUEe JTOKAITbHOTO
ko3 durmenra rernootnaun. OTpeIB TypOyJIEHTHOTO U
JIAMUHAPHOTO OTPaHUYHBIX CJIOEB OT LIMIMHAPA. Y paBHEHUS
noJ00us U151 IONEPEYHOro 0OTEKaH!Us OIMHOYHBIX
MUIMHIPOB. YTou ataku. [lonepeuHoe o0TekaHue TpyOHBIX
MY4KOB. MI3MeHeHHe TemI00TAaYH 110 OKPY>KHOCTH TPYOBI.
Amnanu3 n3MeHeHus ko3 durienTa Termoo0TAauy 10 psaaM
TpYOHBIX My4yKoB. TemnooTaua npu nornepeyHoM 00TeKaHUN
TpyOHBIX MyukoB. M3MeHeHue cpenHero koddduipenta
TEIUIOOTIA4H 1O psiAaM TPYOHBIX IMYYKOB. PeXUMbI JBIKEHUS
KHJIKOCTH B TPYOHOM Ty4Ke. Y paBHEHUS MOI00US IS
TEIUIO0TAa4X B TPYOHBIX myukax. CpeaHuii o TpyOHOMY
Ny4Ky K0O3)(UIMEHT TeIIO0TAaYH.

Paszgen 111

Tensoo0MeH u31yuyeHuemM

Tema 3.1

OrnpeneneHre OCHOBHBIX
BEJIMYMH U 3aKOHBI
U3JIy4YEeHUS

OO01re NOHATHUS TyYUCTOro TeroooMena. OCOOeHHOCTH
JYYHCTOTO TEIUIOOOMEHa B pa3HbIX cpeaax. TeroBoii Oananc
JTy4ucTOro Termiooomena. TermnoBoil 6anaHc JIydncToro
TermooOMeHa B abCONMOTHBIX enuHnnax. Kiaccudukanmst
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MOTOKOB U3JTyueHHs. 3aKOHbI u3nyueHus. [Inanka, Buna,
Kupxroda, Credana-bosbimana.

Tema 3.2

TermmooOMeH n3mydeHueM
MEXIy TeJaMU B
MPO3pavyHbIX U
MOTJIOMIAIOIINX CPEIax.

TemmooOMeH n3TydeHNeM B TDIOCKOH mienn (C CUCTEMOit
9KPaHOB), MKy TEJIOM U 000JI0YKOH (TIPH HATMYUHU
skpanoB). [Tornomenue u3nyuenus razom. Pacuer
TerI000MeHa M3ITy9eHUEM MEXIy TOTIIOMAOIIEH ra30Boi
cpenoit u 000JI0YKOH.

Tema 3.3

Cn0XHBII TENI000MEH.

I'opuzoHTaNbHAS 111eTh. TelI0 B HEOTpaHMYESHHOM 00BEeMe.
TedeHne MOTTOMAIONIMX Ta30B B TPyOax M KaHAIaX.

Pazgen IV

TemioooMeH NPpHU UBSMCHCHUH arperaTHoro COCTOAHUA OTHOKOMIIOHEHTHBIX

TEeIJIOHOCHUTEJIeH

Tema 4.1

Konnencanus yuctoro mapa

TemnooOmeH npu ¢a30BbIX npespaineHusx. [Inenounas
KOHJIEHcalusl YUCThIX NapoB. KonneHcauus napa Ha
BEPTUKAJIbHOM CTeHKE. MaTeMaThuuecKkoe onrucaHue mpoiecca
konzaeHcauuu. @opmyna Hyccenbra. YpaBHEHUs TEILIOOTAAYN
JUIS1 IaMMHAPHOTO JIBY)KEHHUS IJIEHKU KOHJEHC AaTa.
Tenmootaada npu TypOyJISHTHOM TEUSHUH TICHKH
KkoHzeHcarta. KoHneHcamus napa Ha TOpU30HTANBHOM TpyOe.
VYpaeaenue nonodus bepmana. Konnencanus napa Ha
TOPU30HTAIBHBIX TPYOHBIX MTydKax. TermoooMeH mpu
KOHICHCAIIMN YUCTOT0 mapa.

Tema 4.2

Kunenue
OTHOKOMITOHEHTHBIX
JKUIKOCTEN

Onpenenenre My3bIPbKOBOTO U MJICHOYHOTO KUTICHHUS.
Kputnueckuit panuyc my3sipbka. TemnooOMen npu
My3bIPbKOBOM KHUIIEHUH KUAKOCTeH. Onucanue npoiecca
TEIJIOOTAA4M IIPYU IIy3bIPbKOBOM KUIIEHUHU KUJKOCTEH.
YpaBHeH#e oA00Us AT TEIIOOTIAYH TIPH ITy3BIPEKOBOM
kuneand. Koagduuuent tennooraaun npu KUIEHUH BOJBL.
IIneno4noe kunenre. MexaHu3M MJIEHOYHOTO KHIIEHUS
)KuakocTy. Termnooraya mpu JJAMAHAPHOM JIBHKECHUN
napoBoi mieHkH. TemiooTnaua npu TypOyJIEeHTHOM TEUYCHUN
apoBoil mieHKku. CTPYKTypa MOTOKA IPU KATIEHUH KUIKOCTH
B BEPTHUKAILHOU TpyOe. Pe:KUMBI IBH)KEHUS TOTOKA MTPH
KHTICHUH JKUAKOCTH B BEpTHKaIbHOU TpyOe. CTpyKTypa
MOTOKA MPU KUIICHUH KUJIKOCTU B TOPU30HTAIILHOI TpyOe.
Pexumbl IBHKEHUS MOTOKA ITPH KUIIEHUH KUAKOCTH B
rOpU30HTaIBHOMN TpyOe. MHTeponsunonHas GopMmyiia
JlaGynnoBa. KpuBas kuneHust Bozibl Ipy aTMOc(hepHOM
JaBJIeHNH. XapaKTepHbIe 00JIaCTH KPUBOM KUIIEHUS )KHUIKOCTH.
IlepBblit kpu3uc kuneHus. Bropoi kpusuc kunenus. Bropas
KPUTHUYECKAsl Pa3HOCTh TEMIIEPATYP.

Pa3znen V

Pacuer Ten1000MeHHBIX anmn

apaTroB

Tema 5.1

PexyneparuBHble 1
pEreHepaTuBHEIE
TETI000MEHHUKN

3aueT ¢ OIeHKOU

PexymnepaTtuBHbIE TEINIOOOMEHHUKH. PekynepaTHBHBIN
BO3/yXOIIOIOTpEBATEND MaporeHepaTopa. PerenepaTuBHbIe
TEII000MEHHUKH. PereHepaTuBHBIN BO3yX0ONOAOIPEBATENb.
Koucrpyxkmus PBII. Hacagka PBII. CmecutensHbie
TemI000MeHHHKH. J{easpalimoHHasi KOJIOHKa CTPYWHOTO THIIA.
JeaspanmonHas KOJIOHKa CTPYHHO-0apOOTaKHOTO THIIA.
TennmooOMeHHUKY ¢ BHYTPEHHUMH UCTOYHUKAMH TEIUIOTHI.
YpaBHEHHE TEIIIOBOTO Oananca. Y paBHEHUE TETUIONEpEIadn.
IIpsmotoxk. [IpotuBotok. CnoxHbIi TOK. [lepekpecTHIN TOK.
N3meHeHue TemMneparyp TEIUIOHOCUTENIEH ITPU MPSMOTOKE.
N3MmeHenune TemMriepatyp TEIIOHOCUTENEN MTPU TPOTUBOTOKE.
CpenHsist pa3HOCTh TEMIIEPATYpP MEXKIY TEIJIOHOCHTENSMH.
CpenHsist pa3HOCTBb TEMIIEPATYP MEXy TEIUIOHOCUTENAMHU IIPH
Jpyrux Tokax. IlonpaBka Ha TOKM TEIJIOHOCUTENEH.
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[IpenmMytiecTBa MPOTUBOTOYHBIX TEIUIOOOMEHHBIX aIMapaToB.
TemnooOMeH nipy CBOOOTHOM U BBIHYKJICHHOM JIBIXKCHUN
cpensl. Temopeie nporeccel. TemmoooMennnku. Harpes
ocTpbiM napom. TermnoooMeHHOe 000pyI0BaHUE
MPOMBIIIIICHHBIX MPEANPHUITHI. KOHCTPYKITHS TUIACTHHYATHIX
TA. TemmoBoit pacyeT pereHepaTUBHBIX TEINIOOOMEHHBIX
arnmapatoB. [ uapaBmuveckue U a3poMHAMUUECKIE
0COOCHHOCTH HX pacuera.

3ayer ¢ OLeHKOH

Pazgen VI | TennomaccoodmeH B TemnomaccooOMeH B n1Byxda3Hbix cpeaax. Anddysus.
aByx¢a3HbIx cpenax u npu | [InotHOCTh MoTOKA Macchl. 3akoH Puka. MonekyspHbIi
XUMHYECKHX nepeHoc ¢ yuetoM Tpex nuddysuit. Tepmo- u 6apoanddysus.
npeBpaeHnsax [11oTHOCTH TEIIOBOIO MOTOKA B cMecH. [IIOTHOCTH TEMIOBBIX

MOTOKOB C y4eToM MaccooOMeHa. BriBon anddepeHnnaibHoro
YpaBHEHHMS SHEPTUH C YIETOM MaccooOMeHa.
JduddepenuunansHoe ypaBHEHUS SJHEPTHH C YIETOM
MaccooOMeHa. J{uddepeHnnanbHoe ypaBHEHUE MacCOOOMEHa.
Tpotinas ananorus. Yncno (kputepuii) JIptounca.
Koaddumment maccootnaun. TemmomaccooOMeH ipu
WCTIAPEHUH KUIKOCTH B MapO-Ta30BYIO cpely. Y paBHEHHUE
noodus Ayt MaccooOMeHa P KOHEH AN TTapo-
BO3AYITHON cMecH. OCHOBHBIE TTOJIOKEHUS TETNIOMacCOOOMeHa
IIPY XUMHYECKHUX IIPEBPALLEHUAX. Y PABHEHUE DHEPIUU

C Y4eTOM MaccooOMeHa.

3.4. Opranuszanusi cCaMOCTOATEIbHOW pabOThl 00yYaIOLIUXCS

CamocrosarenbHas paboTa CTyAeHTa — o0s3aTeNbHasl 4acTh 00pa3oBaTeIbHOIO Ipoliecca,
HampaBJIeHHass Ha  pa3BUTHE TOTOBHOCTH K  NPOPECCHOHATBHOMY U JIMYHOCTHOMY
caM0o00pa30BaHUIO, Ha IPOEKTUPOBAHHE JalbHEiIIero o0pa30BaTeNBPHOIO Mapuipyra H
po(hecCuOHATILHON Kapbephl.

CamocrodrenbHas paboTa 00yJaroUIMXcs M0 TUCHUIUIMHE OpraHW30BaHa KaKk COBOKYITHOCTb
AyJUTOPHBIX W BHEAYAWTOPHBIX 3aHATHH M paboT, 00ECIEeYMBAIONINX YCIEIIHOE OCBOCHHE
JVCLUTUIMHBL.

AynuropHas camocTosiTelbHasg paboTa 00ydaromMXCs MO AMCHMIUIMHE BBIOJHSAETCS Ha
y4eOHBIX 3aHATHUSX [0/ PYKOBOACTBOM IIpPENojAaBaTeNis M IO €ro 3aJaHuio. AyIuTOpHas
camocTosTeNbHas padoTa 00y4Jaromuxcsi BXOAUT B 001Ul 00bEM BPEMEHH, OTBEACHHOTO YU€OHBIM
IUTAHOM Ha ayJIUTOPHYIO paboTy, U peraaMeHTUPYETCs pPaCMCaHuEM YUeOHBIX 3aHATHH.

Breaynuropnas camoctosaTenbHas pabota 00yJyaromuxcs — IaHupyemasi yaeOHast, HayqHo-
UCclieIoBaTeNbCKasi, IMpakTHyeckass paboTa oOy4yaroIIMXcs, BBINOJIHAEMas BO BHEAYAMTOPHOE
BpeMs 10 33aJaHWI0 ¥ TIPpU METOIMYECKOM pYKOBOJCTBE IIperojaaBaTensi, HO 0e3 ero
HEMOCPECTBEHHOTO yYacTHs, PACIUCAHUEM YUeOHBIX 3aHATUI HE PErIaMeHTUPYETCH.

BueaynuropHas camocrosiTeNnbHast paboTa 00yJaronuxcsi BKJIIOYaeT B ceOsl:

- MOJrOTOBKY K JIEKLHSAM, NPAaKTUYECKMM M JIaOOpaTOPHBIM 3aHATUSAM, 3adeTam,
HK3aMEeHaM;

- M3y4deHue yueOHbIX MOCcoOuit;

- W3yYeHHE pa3ZelioB/TeM, HE BBIHOCHMBIX Ha JIEKIUM M TMPAKTUYCCKHE 3aHATHUS
CaMOCTOSITENTLHO;

- HalnMCcaHue TeMaTHYECKHUX JO0KIa0B, peepaToB Ha MPOOIEMHbIE TEMBI;

- KOHCIIEKTHPOBaHUE MOHOTpa(uii, WIIM UX OTAEIbHBIX IJIaB, CTATeH;

- y4acTHe CTYACHTOB B COCTABJICHUHU TECTOB;

- MIPOBE/ICHUE HCCIIEIOBATEIBCKUX paboT;
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HU3YUCHUC TCOPCTHYCCKOI0 U IMPAKTUUYCCKOIO MarcpHaia 10 PCKOMCHIOBAHHBLIM

HCTOYHHUKAM;

BBITTOJTHEHUE JOMAITHHUX 33 JaHUH;

MOJIrOTOBKA K KOJJIOKBHYMY, KOHTPOJIBHOM padore;
BBINOJIHEHUE WHANBUYaTbHBIX 33aHUH;
BBITIIOJIHEHUE KYPCOBOM paboThI;

MOJITOTOBKA K MTPOMEKYTOUYHOM aTTECTAIlH B TEUCHHE CEMECTPA.

CaMmocrosiTenbHast paboTra oOy4aromuMxcs € ydyacTHeM IpemnojaBatens B (opme HHOU
KOHTAKTHOM paboOThl MpeaycMaTpuBaeT TPYNNOBYI0 U (WIM) WHAMBHUIYAIbHYIO paboTy ¢

00yJarouMMHUCs U BKJIIOYAET B CeOsI:

MNPOBCACHUC HWHIAUBHUAYAJIbHBIX W TPYIIIOBBIX KOHCYJ'IBTaL[I/II;'I IO OTACJIbHBIM
TeMam/pasaenam JUCIUTLUTHHBL

IIPOBCACHUC KOHCYJ’IBTaHI/Iﬁ EpEa 5K3aMCHOM, IIEPEA 3a4CTOM.

HepequL pa3,I[CJ'IOB/TeM/, IIOJIHOCTBIO HJIM YaCTHUYHO OTHCCCHHBLIX Ha CaMOCTOATCIIBHOC
HU3YUCHHUC C ITOCIICAYHOIIUM KOHTPOJICM:

Bunsbl u popmer

HaunmeHoBaHHe pa3sjeiia KOHTPOJbHBIX é
/TeMBbI JAUCHUIIJIMHBI, MepOl’lpI/lﬂTl/Iﬁ §
Ne BBIHOCUMBbIC HA 38}13]-"/[5[ I CaMOCTOAATEIbHOM paﬁOTbI (y‘ll/lTl)IBalOTCﬂ E
CaMOCTOSITeJIbHOE NpH NpoBeNeHnH [ S
H3yueHue TeKyIero ]
KOHTPOJI) ==
Paznen | Cnoco0bl nepenaun TemnoTbl. CTAaMOHAPHAS M HECTALMOHAPHAS TENJIONPOBOAHOCTH
Tema 1.1 Crioco0sI Termo- u [ToAroToBUTH KOHCIIEKT YCTHBIH 01poc, 20
MaccoIlepeHoca. MIEpPBOMCTOYHHKA; MTOATOTOBKA K TECTHPOBaHHE,
JIEKIHSIM, JIAOOPAaTOPHBIM U KOHTPOJIbHBIC
MIPAKTUYECKUM 3aHATHUSIM; BBIIIOJHUTD paboTsl,
WHAWBUIyaIIbHOE JIOMAIIHEE 3a]/[aHHE; WHJIMBU/TYaTIbHBI
BBIITOJTHUTH TECTUPOBAHUE; BBIMIOJIHUTG | € JOMAIllHUE
WHMBUAYaIbHBIC 3aJIaHNS; BBIIOJHUTE | 3aJaHus,
KOHCIIEKTUPOBaHUE MOHOTpaduit, Hiu MUCbMEHHBIH
WX OTJENBHBIX TJIaB, CTaTel; OTYeT C
MOJITOTOBUTHCA K 3aIIUTE pe3yibTaTaMu
nabopaToOpHBIX padoT; HOArOTOBUTH BBINOJIHEHHBIX
KOHCIIEKT TI0 JJAOOpaTOPHBIM paboTam; 9KCIIEpUMEHTA
MOJITOTOBUTHCS K YCTHOMY OIPOCY. bHO-
1abopaTOPHBIX
pabor, 3amuTa
nabopaTopHBIX
pabot
Tema 1.2 CranuoHapHas 1 [ToAroToBUTH KOHCIIEKT YCTHBII onpoc, 20
HeCTalMoHapHas MEPBOMCTOYHHKA; MTOJITOTOBKA K TECTHPOBaHMUE,
TETJIONPOBOTHOCTD JIEKIIMSAM, TAOOPATOPHBIM U KOHTPOJIbHBIC
MPAKTUIECKUM 3aHATHUSIM; BBITIOJHUTD paboTsl,
WHAWBUAYaJbHOE JIOMAIIHEE 3aJaHHE; WHIUBUYaJIbHBI
BBITIOJIHUTH TECTUPOBAHNUE; BBITIOJIHUTG | € TOMAIlIHUE
WH/IMBUIyalIbHbIC 3aJIAaHHS; BBIIOTHATL | 3a/1aHus,
KOHCIIEKTUPOBaHUE MOHOTpaduid, Hiu MUCbMEHHBIH
WX OTJENBHBIX TTIaB, CTaTel; OTYeT C
MOJITOTOBUTHCS K 3aIIUTE pe3ynbTaTamMu
112a00paTOpHBIX paboT; HOATOTOBHTH BBINOJIHEHHBIX
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KOHCIIEKT TI0 J1ab0opaTopHBIM padboTam; AKCIIEpUMEHTA
MIOJI'OTOBUTHCS K YCTHOMY OIPOCY. BHO-
1a00paTOPHBIX
pabor, 3amuTa
J1ab0paTOPHBIX
pabot
Paznen Il Cucrema nudepeHINANBHBIX YPABHEHHT KOHBEKTHBHOIO TEIVIO00MeHa
Tema 2.1 Huddepenumanbuoie [ToAroToBUTH KOHCIIEKT YCTHBII ompoc, 20
ypaBHEHUS MEPBOMCTOYHHKA; MOJATOTOBKA K TECTHPOBaHHE,
TEIUI00OMEHA 1 OCHOBBI | JICKLIUSIM, JIAOOPATOPHBIM U KOHTPOJIbHBIE
TEOPHUH 000U [IPAKTUYECKUM 3aHATHUSIM; BBIIIOJIHUTD paboTsl,
WHAWBUAYaIbHOE TIOMAIIHEe 3aJaHH1e; WHIUBUYaTIbHBI
BBINOJIHUTH TECTUPOBAHNUE; BBIIIOJIHUTG | € JOMAILIHUE
WHAMBUAYaJIbHbBIC 3aJIJaHNS; BBIIIOJHUTE | 3aJaHus,
KOHCIIEKTUPOBaHWE MOHOTpaduii, Hiu MUCHMEHHBIH
WX OTIENBHBIX TJIaB, CTaTel; OTYeT C
MIOJrOTOBUTHCA K 3aIIUTE pe3yibpTaTamMu
mabopaTOPHBIX paboT U pedepaty ¢ BBITIOJTHEHHBIX
Mpe3eHTalKel; MOATOTOBUTh KOHCTIEKT | DKCTIEPUMEHTAN
1o 1abopaTopHEIM paboTam; bHO-
MOJITOTOBUTHCS K YCTHOMY OIPOCY. 1a00paTOPHBIX
pabort, 3amuTa
nabopaToOpHBIX
pabort, pedepar
C Mpe3eHTaluen
Tema 2.2 TerutooOMeH pu IToAroTOBUTH KOHCTIEKT YCTHBIH ompoc, 20
CBOOOJIHOM, MEPBOMCTOYHHKA; MTOJIrOTOBKA K TECTHPOBaHHE,
BBIHY>KEHHOM 1 JICKLHSIM, JIAOOPATOPHBIM U KOHTPOJIbHBIE
CMCIIAaHHOW KOHBEKIIMU | MPAaKTUYECKUM 3aHATHUIM; BHITIOIHUTD paboTsI,
WHAWBUAYaIbHOE IOMAIIHEEe 33 JaHHE; WHIUBUTYaTIbHBI
BBINOJIHUTH TECTUPOBAHNUE; BBIIOJIHUTG | € JOMAILIHUE
WHAMBUAYaJIbHbBIC 3aJaHNS; BBIIOJHUTE | 3aJaHUs,
KOHCIIEKTUPOBaHNE MOHOTpaduid, HiIu NACHMEHHBIN
UX OTHENbHBIX I7IaB, CTaTell; OTHYeT C
MOJITOTOBUTHCA K 3aIIUTE pe3yibTaTaMu
J1a00PaTOPHBIX paboT U pedepaty ¢ BBITIOJTHEHHBIX
Mpe3eHTaIrel; MOATOTOBUTh KOHCIIEKT | DKCTIEPUMEHTAI
110 1abopaToOpHEIM paboTaM; bHO-
MOJITOTOBUTHCSI K YCTHOMY OIPOCY. nabopaToOpHBIX
pabor, 3amuTa
1abopaTOPHBIX
pabort, pedepar
C Mpe3eHTaluen
Paznea |11 | TemsmoodOMen n3ryuyennem
Tema 3.1 Ompenenenue IToAroTOBUTH KOHCTIEKT YCTHBIH O1poc, 15
OCHOBHBIX BEJIUYUH U [IEPBOMCTOYHHKA; TOJrOTOBKA K TECTHPOBaHHE,
3aKOHBI U3IIyYCHHS. JIEKLHSIM, JIAOOPATOPHBIM U KOHTPOJIbHBIE
MPAKTUIECKUM 3aHSATHUSIM; BBITOIIHUTD padoThI,
WHIMBUIyalIbHOE JIOMAIIHEE 33][aHHE; WHJIUBUTyaTIbHBI
BBITIOJIHUTH TECTUPOBAHNUE; BBIIIONIHUTD | € JOMAIIHUE
WH/IMBUyalIbHbIE 32JIAaHHS; BBIIOTHATL | 3a1aHus,
KOHCIEKTUPOBaHNE MOHOTpaduii, HITH MACHMEHHBIN
UX OTIENBHBIX TJIaB, CTaTel; OTYET C
MOJITOTOBUTHCA K 3aIIUTE pe3yabTaTaMu
1abopaTOPHEBIX PabOT; MOATOTOBUTH BBITIOJTHCHHBIX
KOHCIIEKT 110 JIAOOpaTOPHBIM paboTam; IKCTIEPUMEHTAI
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MOJrOTOBUTHCS K YCTHOMY OIPOCY. BHO-
J1a00paTOPHBIX
pabor, 3amuTa
n1a00paToOPHBIX
pabot

Tema 3.2 TemiooOMeH IToaroToBUTH KOHCIIEKT YCTHBIH ompoc, 15

U3Iy4YCHUEM MEXKIY MEPBOMCTOYHHKA; TOJrOTOBKA K TECTHPOBaHHE,
TeJNaMU B IPO3PAaYHBIX U | JIEKIHUSIM, JJAOOPATOPHBIM U KOHTPOJIbHBIC
MOTJIOMIAIOIINX CpelaX | MPAaKTUYECKUM 3aHATHSM; BHITIOIHNATH paboThI,
VHANBHIyaJIbHOE JOMAIIHEE 3aaHHe; VHAWBHUY ATEHBI
BBITIOJIHUTH TECTUPOBAHNUE; BBIIIONIHUTD | € JOMAIlIHUE
WHANBUIYATbHBIC 3a/JaHVs; BRIIOTHUTD | 3aJaHMUA,
KOHCIIEKTUPOBaHUE MOHOTpaduii, HiIn MUCHbMEHHBIN
WX OTIENBHBIX TJIaB, CTaTel; OTYeT C
MOJITOTOBUTHCSA K 3aIIUTE pe3yabTaTaMu
71ab0PaTOPHBIX pabOT; IOATOTOBUTH BBITIOJTHEHHBIX
KOHCTIEKT 110 JJaOOpaTOPHBIM paboTam; SKCTIEPUMEHTAI
MOJITOTOBUTHCSI K YCTHOMY OIPOCY. bHO-
mabopaTOPHBIX
pabor, 3amuTa
nabopaToOpHBIX
pabot
Tewma 3.5 Crnoxnblii Temnoo0MeH. | [ToaroroButs KOHCHIEKT YCTHBIH 01poc, 20
MIEPBOMCTOYHHKA; TIOJTOTOBKA K TECTUPOBAHHE,
JICKIHSM JIAOOPaTOPHBIM U CEeMHHAp-
MIPAKTUYECKAM 3aHSATHUSIM; BHITTOTHUTD KOH(epeHIus,
VHANBHUIyaJIbHOE JOMAITHEee 3aaHne; KOHTPOJIbHBIE
BBITIOJTHUTH TECTUPOBAHUE; BBIMOIHUTE | paboTHI,
MOJrOTOBKY OTYETa 110 JTJaOOpaTOPHBIM WHIUBUTYaTIbHBI
paboTam; BBHITTOIHUTH HHANBUIYATbHBIC | € JOMAITHUE
3aJJaHHsT; BBITTOJTHUTH 3aJaHus,
KOHCIIEKTHPOBaHUE MOHOTpaduil, nin NACHMCEHHBIN
WX OT/ICTIHHBIX TJIaB, CTaTEH; OTYET C
[TOITOTOBUTH MMUCEMEHHBIN OTYET C pe3ynbTaTaMu
pe3ybTaTaMH YKCIIEPUMEHTA U SKCIIEpUMEHTA H
OTBETaMHM Ha KOHTPOJIBbHBIEC BOIIPOCHI; OTBETaMH Ha
MTOITOTOBUTHCS K 3aIUTE KOHTPOJIbHBIE
71a00paToOpHBIX PadOT; MOATOTOBUTH BOIIPOCHI,
KOHCIIEKT I10 1abopaTopHbIM paboTam; MUCHMEHHBIH
ITO/ITOTOBUTHCS K YCTHOMY OTIPOCY. OTYET C
pe3ynbTaTaMu
BBITTOJIHEHHBIX
AKCIIEPUMEHTA
bHO-
nabopaTopHBIX
paborT, 3amuTa
1abopaTOPHBIX
pabor.
Pazgen IV | Tennoo6MeH npu U3MeHEHUH ATPETATHOTO COCTOSTHUSI O/THOKOMIIOHEHTHBIX
TEMJIOHOCHTeJIei
Tema 4.1 Konnencanus yucroro [ToaroToBUTH KOHCIEKT YCTHBIH ompoc, 30
napa MEPBOMCTOYHHKA; MTOJrOTOBKA K TECTHPOBaHHE,
JIEKIHSIM JTA00PATOPHBIM U KOHTPOJIbHBIC
MPAKTUYECKUM 3aHSATHUSIM; BBITTOIIHUTD paboThI,
WHAWBUAYaIbHOE JIOMAIIHEE 3aJaHHNE; KypcoBas
BBITTOJIHUTH TECTUPOBAHNE; BBITIONHUTHL | paboTa,
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MTOITOTOBKY OTYETA T10 JIA0OPATOPHBIM
paboTam; BBITTOJTHHUTH
KOHCIICKTUPOBaHUE MOHOTpaduii, MU
WX OT/CTbHBIX IJIaB, CTaTeH;
MOJITOTOBUTH MUCHMEHHBII OTYET C
pe3yabTaTaMH SKCIIEPUMEHTA U
OTBETaM{ Ha KOHTPOJIBbHBIEC BOMPOCHI;
MOJITOTOBUTHCS K 3aIIUTE
J1a00paTOPHEIX PabOT; BEITIOTHEHUE
(KP) 1 moaroToBka K ee 3alluTe;
MMOATOTOBUTH KOHCIICKT 10
J1ab0paTOPHBIM padoTam;
MOJITOTOBUTHCS K YCTHOMY OIPOCY.

MMMCHMCHHBIN
OTYET C
pe3yJibTaTaMu
BBIMTOJHEHHBIX
SKCIIEPUMEHTAI
bHO-
1a00paToOPHBIX
pabor, 3amuTa
J1abopaTOPHBIX
paboT.

Tema 4.2 Kunenue [loaroToBUTH KOHCTIEKT YCTHBIH onpoc, 30
OJTHOKOMITOHEHTHBIX MEPBOMCTOYHHKA; TTOJITOTOBKA K TECTHPOBaHME,
KHUJIKOCTEH JEKIHSIM JTa00PaTOPHBIM U KOHTPOJIbHBIC
MPAKTUYCCKUM 3aHATHUAM; BBIIIOJIHUTD pa6OTBI,
WHIWBUAYAITbHOE TOMAIITHEE 33][aHHC; KypcoBas
BBIMOJIHUTH TECTUPOBAHHUE; BBITIONHUTL | paboTa,
MOJITOTOBKY OTYETa 10 JIAOOpaTOPHBIM NACHMCEHHBIN
paboTaM; BBITIONHUTH OTYeT ¢
KOHCIIEKTUPOBAHUE MOHOTpaduid, UK pe3ybTaTaMu
HUX OTACJIbHBIX I'JIaB, CTaTCﬁ; BBIITOJTHEHHBIX
IIOATOTOBUTH MMMCHMEHHBIN OTYET C SKCIICpUMEHTAJI
pe3yabTaTaMH SKCIIEPUMEHTA U bHO-
OTBETaMH Ha KOHTPOJIBHBIE BOIIPOCHI; nabopaToOpHBIX
MOJITOTOBUTHCSA K 3aIIUTE pabor, 3amuTa
abOPaTOPHBIX pabOT; BHIIOJHEHUE mabopaTOPHBIX
(KP) 1 moaroToBKa K €¢ 3aIInTe; pabor.
IIOATOTOBUTH KOHCIICKT I10
J1a00paTOPHBIM padoTam;
MOJITOTOBUTHCS K YCTHOMY OIPOCY.
Paznea V Pacuer Tenjioo0MeHHBIX anMNapaToB
Tema 5.1 PekyneparuBHbIe 1 [MoaroTOBUTH KOHCTIEKT YCTHBIN OTpoc, 60
pereHepaTuBHbIC MEPBOMCTOYHHKA; MTOJITOTOBKA K TECTHPOBaHMUE,
TETMI000MEHHHUKH JICKIUSIM JTA0OPATOPHBIM U KOHTPOJIbHBIC
MPAKTUICCKUM 3aHSTHUSIM; BBITIOJIHUTD paboTHI,
WHAUBUIAYAIBHOE JIOMAIITHEE 3aJaHUE; KypcoBast
BBIMOJIHUTH TECTUPOBAHMUE; BBITIONHUTHL | paboTa,
MOJITOTOBKY OTYETA MO JIAOOPATOPHBIM | TUCHMEHHBIH
pa60TaM; BBIIIOJTHUTH OTYET C
KOHCIIEKTUPOBaHNE MOHOTpaduid, HiIu pe3yJjbTaTtaMu
UX OTJENbHBIX TJIaB, CTATEH; BBIMOJIHEHHBIX
IIOAIOTOBUTH MMUCHMEHHBIN OTYET C OKCIICpUMEHTAJI
pe3ybTaTaMH YKCIIEPUMEHTA U bHO-
OTBETaMH{ Ha KOHTPOJIbHBIE BOIIPOCHI; 12a00paTOPHBIX
MOJITOTOBUTHCA K 3aIIUTE pabor, pedepar,
J1a00PaTOPHBIX paboT U pedepary ¢ 3amura
npe3eHTanuel; BeimoHeHue (KP) u 1ab0PaTOPHBIX
MOJITOTOBKA K €€ 3aIlINTe; IOJrOTOBUTh | padoT.
KOHCIEKT I10 JJaOOpaTopHBIM paboTam;
TIOATOTOBUTHCS K YCTHOMY OIIPOCY.
Pa3znea VI | TemiomaccooGmeH B [ToAroToBUTH KOHCIEKT YCTHBIH ompoc, 25
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ABYX(a3HBIX cpegax u
NPH XUMHUYECKHX
NpeBpaleHnsaxX

MEPBOMCTOYHHKA; MOTOTOBKA K
JIEKIUSIM JTA00OPATOPHBIM U
MPAKTUICCKUM 3aHSITHUSIM; BBIMTOJHUTD
HHANBUAYATbHOE TOMAIIIHES 33/[aHHC;
BBIMOJIHUTH TECTUPOBAHNUE; BBITIOHUTD
MOJITOTOBKY OTYETa TI0 JIA0OPATOPHBIM
paboTam; BBITIOJHUTH
KOHCIIEKTUPOBaHUE MOHOTpaduid, Hiu
WX OTJENBHBIX TTIaB, CTAaTeH;
MOJITOTOBUTH MUCHMEHHBI OTUYET C
pe3yabTaTaMK SKCIIEPUMEHTA U
OTBETaMHU Ha KOHTPOJIbHBIC BOMIPOCHI;
MOJITOTOBUTHCS K 3aIIUTE
J1a00paTOPHBIX PadoOT; BHIMOTHEHHE
(KP) 1 moaroToBKa K €¢ 3aIInTe;
MOJITOTOBUTH KOHCIIEKT T10
J1a00PaTOPHBIM padoTam;
MOJITOTOBUTHCS K YCTHOMY OIPOCY.

TECTUPOBAHUE,
KOHTPOJIbHBIC
paboTsl,
KypcoBas
pabora,
MUCHbMEHHBIN
OTYeT C
pe3yibTaTaMu
BBITOJTHEHHBIX
AKCIIEPUMEHTA
BHO-
J1ab0paTOPHBIX
pabor, 3amuTa
1a00paToOPHBIX
pabor.




4.

17

KOMIIETEHIIU, CACTEMA M IIIKAJIA OIEHUBAHMS

PE3YJIbTATBI OBYUEHMUS 11O JUCHUIIVIMHE, KPUTEPUU OHEHKHU YPOBHA COOPMHUPOBAHHOCTHU

4.1. CooTHeceHHUE IUIAHUPYEMBIX PE3yJIbTAaTOB 00yUEHUs C YPOBHAMU C(HOPMUPOBAHHOCTH KOMITETEHLIUI
Yposuu HTrorosoe Onenka B IMoxa3zare/n ypoBHs ¢)OPMHPOBAHHOCTH
chopMHUpPOBAHHOCTH KOJINY€eCTBO MATHOAIHLHOU = = =
. YHHMBEPCAJIbHOM(-BIX) 001menpogeccuOHAILHON(-bIX) npogeccuoHaNbHO(-BIX)
KoMmeTeHmum(-i) 0a/10B cucremMe . N 0
., KOMIeTeHIuM (-ii) KOMIIeTeHIM I KoMIeTeHunu(-i)
B 100-0an1bHOM 10 pe3yJbTaTamM OIK-3:
cucreme TeKylieH u 5 VJI-OTTK-3.2
1o pe3yJibTaTam NMPOMeKyTOUHOMH )
TeKyInei n aTTecTanun OIK-4:
NPOMEKyTOYHOM WJ-Ol1K-4.2
aTTrecTanu UJ-OIIK-4.4
BBICOKUI OTJIUYHO/ OO0yyaromuics:
3a4TEHO (OTanHo) - OTJIMYHO IIPUMEHSIET
TEOpETHYECKHUE OCHOBBI (DU3UKH ITpU
PCUICHUU MMPUKIIaJHBIX 3a/1a4 B
00J1aCTH TEIIOMAacCOOOMEHHBIX
MIPOIIECCOB U OOOPYIOBAHMUS;
- 3¢ (PEKTHUBHO HCIIONB3YET 3HAHUS
TemI0(U3NYECKUX CBONCTBA
paboumx Tel mpu pacyerax
TEIUIOTEXHUIECKUX YCTAHOBOK U
CHCTEM;
- YCHEUIHO MPUMEHSIET OCHOBHbBIE
3aKOHBI TEIUIOMACCOOOMEeHa Mpu
pacdere U MPOEKTUPOBAHUH
TCIJIOTEXHUYCCKUX YCTAHOBOK.
HOBBIIIEHHBIN 65 -84 xopo11o/ OOGyuarouuicst:

3a4TeHO (XOpOIIIO)

- IPUMEHSIET TEOPETUUCCKUE OCHOBBI
(GU3UKY TIPU PEIICHUH MPUKIIATHBIX
3a1a4 B 001acTi
TEIUIOMAacCOOOMEHHBIX MPOIIECCOB H
000pyI0BaHUs, HO HEIPABUIILHO
HHTEPIPETHPOBATH TPEOOBAHMUS
3a7a4d U OLICHUBATH €€ 10
HEMPAaBUILHBIM KPHUTEPUSIM;
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- YICTIOJIB3yeT 3HAHUS
TEIUTO(U3MIECKUX CBOUCTBA
pabouunx Ten mpHu pacueTax
TEIUIOTEXHUYECKHX YCTAaHOBOK M
CHCTEM, HO HENIPAaBHIIBHO IIPUMEHSET
METOZbI U NHCTPYMEHTHI aHAIIN3a
WIN OIIEHKH, €r0 Pe3yJIbTaThl MOTYT
OBITH HEBEPHBIMH WJIM HEJOCTATOYHO
000CHOBAaHHBIMU;

- IPUMEHSET OCHOBHBIEC 3aKOHEI
TeIIoMaccooOMeHa IpH pacueTe u
NPOSKTUPOBAHUH TETUIOTEXHUIECKUX
YCTaHOBOK, HO HEIPaBUJILHO
TIOHUMACT WM UHTEPIPETUPYET
JaHHbIE, CTATHCTUKY WJIH rpadHKy,
YTO MOJXKET IIPUBECTH K HEBEPHBIM
BBIBOJaM WJIM HCKa)KECHHOHN OLICHKE.

0a30BBIN

41 -64

YAOBJIETBOPHUTEIHHO/
3a4TECHO
(YIOBIETBOPUTENHHO)

OO0yJatontuiics:

- IPUMEHSET TEOPETUUECKHE OCHOBBI
(GHM3UKK TIPH PELICHUH TPUKIIATHBIX
3aa4 B 00sacTu
TEIIOMacCOOOMEHHBIX IPOLIECCOB U
000py10BaHUsl, HO HEJIOOLICHUBAET
WY TIEPEOIICHUBAET CBOU
COOCTBEHHBIC HABBIKU M 3HAHUS, 3TO
MOXET OTPa3UThCS Ha KAYEeCTBE €T0
OLICHKH;

- UCTIONb3YeT 3HAHMS
TETI0(U3MUECKUX CBOHCTBA
pabouux Ten NmpH pacueTax
TETUIOTEXHUYECKUX YCTAHOBOK U
CHCTEM, HO HE MPOBOJIUT JIOCTATOYHO
BpPEeMEHH Ha pe(IeKCHIO HajJ CBOEH
paboToii, CAMOKPHUTHKY W aHAJIH3
CBOHMX OIIUOOK, OH MOYKET
MPOITYCTHTh BOBMOXHOCTh
YIIY4IIUTH CBOIO OLIEHKY 1
IPOrPEecCcUpoBaTh;
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- IPUMEHSET OCHOBHBIE 3aKOHEI
TerioMaccooOMeHa IpH pacyeTe u
HPOSKTUPOBAHNUH TECTUIOTEX HUYECKHX
YCTaHOBOK, HO MOXKET MPEACTaBUTh
HeBepHbIE (paKThl, HENPABUIBEHYIO
MH(POPMALUIO WIH TOITyCTHTb
CYIIECTBEHHbIC HETOYHOCTH,
KOTOpBIE MPUBOJIAT K UCKAXKESHHUIO
WJIN HEBEPHOMY ITOHUMAaHHUIO TEMBI
WU TpOOJIEMBI.

HU3KUHN

HCyI[OBJ'IGTBOpI/ITeJ'IBHO/

OO6yyaromuics:

HE 3a4TCHO — JHEMOHCTPUPYET (bpaI‘MeHTapHLIC 3HaHUA TCOPETUICCKOT'O U MPAKTHUICCKOTO MaTe€purall, 10IyCKacT pr6LIe

OIIMOKY TIPH €T0 M3JI0KEHUN Ha 3aHATUAX U B XO/I€ TPOMEXKYyTOTHON aTTeCTaIlNy;

— HCIBITHIBAET CEPhE3HBIC 3aTPYJHEHHS B IPUMEHEHUH TEOPETHYECKUX ITOJIOKEHHH MTPU PeLIeHHN
MPaKTHYECKHX 33124 IPOPeCcCHOHANTBHOM HAaIIPaBIEHHOCTH CTaHJaPTHOTO YPOBHS CJIOXKHOCTH, HE BiIajeeT
HEOOXOIUMBIMH IS TOTO HaBBIKAMHU M TIPHEMAMU;

— He cnoco0eH NPoaHaIn3UpOBaTh 3a/1auy;

— He BJajieeT NPHHIMIIAMHU PEeLIeHH 3a/1ay;

—  BBINIOJHSACT 3aJJaHUS TOJBKO MO 00pa3Ily M MOA PYKOBOACTBOM IIPEIIOIaBaTELs;

— JOmycKaeT rpyOble OIINOKH NPU ONpEeAeIeHNN UACaIbHbIX TEPMOANHAMUYECKUX LIUKIIOB, HE 3HAET
napaMeTpbl COCTOSIHUS paboyvero Tena ¥ TEPMOIUHAMUYECKUE TTPOLIECCHI;

— He yMeeT ONPE/CNATh TeIUIOBbIE H TEIIIO(QU3NIECKUE BETMINHBL, XapaKTEPU3YIOIIUe
TEPMOJMHAMHUYECKHE MPOLIECCHI, OMPEIENATh 3aBUCHMOCTh ITApaMEeTPOB COCTOSHHUS UA€aJIHHOTO Ta3a.

5. OIIEHOYHBIE CPEJICTBA JJISI TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH Y ITIPOMEXKYTOYHOM

ATTECTAIMH, BKJIIOYASA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIIUXCHA

[Ipn nmpoBeneHHMH KOHTPOJIS CAMOCTOSITEILHOM pabOThl OOydarolMXcsl, TEKYIIEro KOHTPOJIS M NMPOMEKYTOUHOW aTTecTallud MO y4yeOHOH

mucuuiuinHe «TernomaccooOMeH» MpoBepsAeTcsl YpOBeHb CHOPMHPOBAHHOCTH Yy OOYUarOIIMXCS KOMIETEHIMH U 3alljIaHUpPOBAaHHBIX DPE3YJIbTaTOB
00y4eHHs 10 JUCUIUIUINHE, YKa3aHHBIX B pa3Jiene 2 HaCTOSIIEH POrpaMMBl.

5.1.  ®opMmslI TEKYLIET0 KOHTPOJIS YCIIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3aJaHUMN:

Ne ®opMBI TEKyIIEr0 . ®opmupyemast
- KOHTPOS IIpuMepsI THIIOBBIX 3aJaHU AR
1 - YCTHBIU OIPOC 10 IIpuMepHBIE BOIIPOCHI K ONPOCY OIIK-3:
pazneny «C11oco0bI 1. Yro Takoe TEIIONIepeaadya U Kakue CII0COOKI ee OCYIICCTBICHHU CyH.IeCTByIOT? I/II[-OHK-32
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I

DopMBbI TEKYLIEro
KOHTPOJIsA

IIpuMepbl THIOBBIX 3a1aHUI

dopmupyemas
KOMIeTEeHIUs

nepeaayn TerIoThI.
CranuoHapHas 1
HecTallMoHapHas
TETIIIONPOBOTHOCTEY

Nogkown

10.
11.
12.
13.

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.

28.
29.

30.

Kakune ocHOBHBIE pa3Iuuus MEXAY CTALIMOHAPHOM W HECTALMOHAPHON TETUIONPOBOJHOCTHIO?
Kakum o6pazom popMynupyeTcst ypaBHEHHE TEIIIONPOBOIHOCTH JUIS CTAIIMOHAPHOTO CITydasi?
Kakue rpann4HbIe yCIOBUS IPUMEHSIOTCS IPU PEIICHUH 3aJ1a4 CTallMOHAPHOH TEeMIONPOBOIHOCTH?
Kak BnusroT cBOiCTBa MaTepuana Ha poliecc CTAllMOHAPHOH TEMIONPOBOAHOCTH?

Kakum o6pazom omnpezaensercs ko3 GHUIUEHT TEIIONPOBOAHOCTH MaTepuaina?

Kak yuuThIBaeTCsl ”3MEHEHHE TEMIIEPATyphl B IPOCTPAHCTBE IIPU CTAIIMOHAPHON
TEIUIOTPOBOAHOCTH?

Kaxk Brusier TonmmpHa MaTeprana Ha pacipeiesieHie TEMIIEPaTyphl PU CTallMOHAPHOH
TEIUIOTPOBOAHOCTH?

Kaknm 00pazoM MOAEIHpyeTcs TeIIONPOBOIHOCTD B CIOXKHBIX T€OMETPHUECKUX KOH(UTyparmsix?
Kaxk Brmsier TeruiooTaua Ha MpoIecc CTAMOHAPHOM TETIIONPOBOAHOCTH?

KaxumM 06pa3om paccuuThIBaeTCS TEIUIOBON IOTOK B 3ajjadyaX CTAllMOHAPHOH TEIIONPOBOAHOCTH?
Kak BIustoT U3MEHEHNE IPaHUYHBIX YCIOBUII HA PEeLIeHHE 33/1a4 CTAllHOHAPHOW TETUIONPOBOJHOCTH?
Kakum 00pa3oM yduThIBacTCs TEINIOOOMEH ¢ OKPYIKaIOIIel Cpeoil Mpy CTanuoHaApHON
TETJIONPOBOJHOCTHU?

Kak Bnusier u3smeHeHue (pU3MUECKUX CBOMCTB MaTepHalia Ha POIIeCC CTAI[HOHAPHOM
TEIUIONPOBOAHOCTU?

Yro Takoe Temyonepeaada u Kakue crocoOb! Mepeaadn TeIUIOThHI CYIEeCTBYIOT?

Kaknm 00pa3oM nponcxXoauT TEIIONPOBOAHOCTD B CTAIIMOHAPHBIX YCIOBHAX?

Kakue (hakToph! BIMAIOT Ha CTAMOHAPHYIO TETTIONPOBOIHOCTH?

Kaknm 00pa3oM paccuuThIBacTCs TEINIOBOH MOTOK B CTAIIMOHAPHOM TETIIIONPOBOTHOCTH?

Kaxk Bimsier reomeTpus ¥ pa3Mepbl 00beKTa Ha CTAMOHAPHYIO TETIIOIPOBOIHOCTE?

Kak yunThIBaeTCsl ”3MEHEHHE TEMIIEPATyPhl B CTALMOHAPHON TEMJIONPOBOIHOCTH?

Kak Biauser Marepuali 00beKTa Ha ero TCIJIOMPOBOJHOCTL B CTAIITUOHAPHBIX yCJ'IOBI/ISIX?

Kaxum o6pazom onpenensercs KodGGUITUEHT TEIIONPOBOJHOCTH MaTepuana’?

Kak BnmsieT cranimoHapHas TEIIONPOBOJHOCTh HA paclpeielieHne TeMIepaTypsl B 00bexTe?

Kak yunTsIBaeTCs Temionepeada uepes rpaHuibl 00beKTa B CTAIIMOHAPHOM TEIUIONPOBOAHOCTH?
KaxuM 00pa3om pacCuuTHIBaeTCSA TPaJUCHT TEMIIEPATyPHI B CTAI[HOHAPHON TETJIONPOBOJHOCTH?
Kak Bimsier 13MeHeHne rPaHUYHBIX YCIOBUH Ha PEIIeHHEe CTAIIMOHAPHON TEIIONPOBOAHOCTH?
Kak yunThIBaeTCs TEIIIONPOBOAHOCTD B PA3IMYHBIX MaTepualax IpH CTalOHAPHON
TETUIONPOBOHOCTH?

Kaxk Bimsier u3sMeHeHne (PU3NUECKUX CBOWCTB MaTepralla Ha CTallMOHAPHYIO TEIUIONPOBOAHOCTH?
Kaknm o0pazom Mozenupyercs Terionepeada yepes pasinyHble CIION MaTepHraja B CTallHOHApHON
TETUIONPOBOIHOCTH?

Kak Biauser TCIUIOMIPOBOAHOCTH HaA IMTPOUECCHI TeImIooOMeHa B TIOPUCTBIX MaT€pHraiax B
CTaIlMOHAPHOH TEIIONPOBOAHOCTH?

OIIK-4:
NJI-OTIK-4.2
WI-OIIK-4.4
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31. Kaxk y4uThIBaeTCs TEMJIONPOBOIHOCTh B CUCTEMAaXx C IIEPEMEHHBIMHU (PU3NUECKHMU CBOWCTBAMH B
CTalMOHAPHOM TETUIONPOBOJHOCTHU?
32. Kax BiusieT HEOJTHOPOHOCTh MaTepHrajia Ha CTAMOHAPHYIO TEIJIONPOBOIHOCTD?
33. Kakum o0pa3zoM ompezaenseTcs BIUsSHNAE CTAllMOHAPHO TEIJIONPOBOIHOCTH Ha paclpeiesieHue
TEIJIOBOTO TIOTOKA B CHCTEME?
34. Kaxk y4uThIBaeTCSl H3MEHEHHE TEIUIONPOBOAHOCTH B 3aBUCUMOCTH OT TEMIIEPATyphl B CTAllMOHAPHON
TEIUIOPOBOTHOCTH?

2 - YCTHBINA 0IpOC 10 [TpumepHBIE BOPOCHI K OIPOCY OIIK-3:
pasneny «Cucrema . Yto mpeacraBisieT coboii cucrema auddpepeHaIbHIX ypaBHCHNH KOHBEKTHBHOTO TeII0o00MeHa? UJI-OI1K-3.2
b depeHIHanbHbIX 2. Kakum 06?330M YUHUTBIBACTCS] KOHBEKTUBHBIN TEIIIOOOMEH B cucTeMe Au(depeHIranbHbIX OIIK-4:
ypaBHEHUM YPaBHEHHH? . N/I-OIIK-4.2
OHBEKTHBHOIO 3. Kakue nepeMeHHbIe U ITapaMeTPBl BXOAAT B cUcTeMy Au(depeHIranbHbIX ypaBHeHUH WJ1-OTIK-4.4

KOHBEKTHBHOT'O TeIIooOMeHa?
Teroo6MeHay» 4. Kakum o0pazom HopMyIHPYIOTCS T'PaHUUHbIE YCIOBUS ISl cUcTeMbl TuddepeHmanbHbIX

ypaBHEHHH KOHBEKTHBHOT'O THIa?

5. Kak Biusiror pu3nyeckue cBOWCTBa MaTepuaia Ha cucteMy nuddepeHmansHbIX ypaBHEHNI
KOHBEKTHBHOT'O TeI1ooOMeHa?

6. Kak yunTbIBaeTcsi ”3MEHEHHE TEILUIONPOBOAHOCTH B cucTeMe T depeHnanbHbIX ypaBHEHU
KOHBEKTHUBHOTO THIA?

7. Kak BiusieT n3mMeHeHue K03 GUIMCHTa TEIIO0TaYH Ha cucTeMy Au(depeHIHaIbHbIX YpaBHCHUH
KOHBEKTHUBHOTO TEIJIOOOMeHa?

8. Kakum o0pa3om onpenensieTcs: BIUSHIE KOHBEKTUBHOIO TEIJIOOOMEHA Ha pacrpe/ielicHUue
TeMIIepaTypsl B cucteme?

9. Kak y4uThIBaeTCs TEIUIOBAsk EMKOCTh MaTeprana B cucteMe AuddepeHInaIbHbIX YpaBHCHUI
KOHBEKTHBHOTO TeII00OMeHa?

10. Kax BIHsIIOT HEOJHOPOJIHOCTh CpPEJIbl Ha CUCTEMY AU PepeHIINaNbHBIX YPAaBHEHHI KOHBEKTHBHOTO
Tuna’?

11. Kax yuuTbIBaeTCs TeIUIonepeada B IPUCYTCTBUU XUMUYECKUX PEaKLUil B CHCTEME
i depeHInanbHbIX YpaBHEHUI KOHBEKTHBHOTO TEIIO0OMeHa?

12. Kak Bnuser u3MEHEHHE TeMIIepaTyphl Ha K03 (OUITHEHTHI TETIIO0OMEHa B CUCTEME
I depeHInaIbHBIX YpaBHSHHIT KOHBEKTUBHOTO THIIA?

13. Kaxum 00pa3oM yuuThIBaeTCsi KOHBEKTHBHBIN TEINIOOOMEH B MHOTOKOMIIOHEHTHBIX CHCTEMax?

14. Kax BIusIOT IepeMeHHbIe TapaMeTphl Ha pelIeHre CUCTeMB! AH(epeHINaTbHBIX YpaBHEHUH
KOHBEKTHUBHOT'O THIIA?

15. Kax yuuTbIBaeTCS TEIUIONPOBOJHOCTh B CHCTEME AU PEepeHIINATIBHBIX YPaBHEHHIH KOHBEKTHBHOTO

TenaooOMena?
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16. Kak Bnusier TypOyJIeHTHOE TeUeHHE Ha cucTeMy ITu(depeHanbHbIX ypaBHEHHH KOHBEKTUBHOTO
Tuna?

17. Kaxum 00pa3oM y4uTHIBaETCSI N3MEHEHHE (PU3NYECKUX CBOMCTB IpH (a30BBIX EPEXOAAX B CHCTEME
i epeHnnanbHbIX ypaBHEHUH KOHBEKTHBHOTO TEII00OMeHa?

18. Kax BnusIOT pa3inuHble reoMeTpuieckie GopMbl Ha cucteMy IudepeHInanbHbIX YpaBHEHUH
KOHBEKTHUBHOT'O THIIa?

19. Kak yunTbpIBaeTCs B3aUMOEICTBIE MEXY PA3INIHBIMH IIOBEPXHOCTSIMU B CHCTEME
muddepeHnranbHEX YpaBHEHIH KOHBEKTHBHOTO TEIUIOOOMEHa?

20. Kak BimsieT CKOpOCTh TIOTOKA Ha cUCTeMY TU(PepeHINaIbHbIX YPaBHEHUI KOHBEKTHBHOTO THIIA?

21. Kakum 00pa3oM y4uTHIBACTCS INIOTHOCTH M BSI3KOCTh MaTepuaia B cucteMe auddepeHmansHpIx
YpaBHEHHH KOHBEKTHBHOTO TEINI00OMeHa?

22. Kax BiusieT ©3MEHEHHUE TeMIIEpaTyphl OKPYKaloIleH cpesibl Ha cucteMy quddepeHnnanbHbIX
ypaBHEHHH KOHBEKTHBHOT'O THIa?

23. Kaxk y4uThIBaeTCS NMEPEHOC MAcChl M TeIUIa IPH KOHBEKLMH B cucteMe Iu(hepeHInanbHbIX
ypaBHEHHII KOHBEKTHBHOT'O TEINIO0OOMeHa?

24. Kax BiusieT ©3MEHEHHUE TUIOTHOCTH Ha cucTeMy Au(depeHInaIbHBIX YPaBHEHUH KOHBEKTHBHOTO
THna?

25. Kaxk y4nThIBaeTCs paJualliOHHBIN TEII000MEH B cucteMe au(pepeHInaTbHBIX YpaBHEHUH
KOHBEKTHUBHOTO TEIIOOOMeHa?

26. Kak BrimsieT n3MeHeHHe pa3Mepa 00BeKTa Ha CUCTeMY TU(PepeHITNaTbHBIX ypaBHCHHN
KOHBEKTHUBHOT'O THIIa?

27. Kakum 00pa3zoM MoAenupyeTcs TemI000MeH ITPpH HaJIWYHH IIJIABJICHUS U 3aTBEPCBAHMS B CHCTEME
1 epeHnnanbHbIX YpaBHEHUH KOHBEKTHBHOTO TEII00OMeHa?

28. Kax BiusieT ©3MEHEHHUE TUIOTHOCTH M BS3KOCTH Ha cucTeMy HU(depeHMatbHbIX ypaBHEHHI
KOHBEKTHBHOTO THIIA?

29. Kak yuuThIBaeTcs Tersionepeaya B cliyyae HaINYKs JIBHXKYLIIMXCS TPAHUIL B CHCTEME
i depeHInaTbHbIX YpaBHEHUH KOHBEKTHBHOTO TEII0O0OMeHa?

30. Kak Biiusier ©3MEHEHHE TEMIIEPAaTYPHOTo IpaJIMeHTa Ha cucteMy IuddepeHuanbHbIX ypaBHeHUH
KOHBEKTHUBHOT'O THIIa?

3 - YCTHBIH OTIpOC 110 [TpumepHBIE BOIPOCH K ONpocy OIK-3:
pasneny 1. Yro mpencraBnset coOoi TEI000MEH N3TyICHUEM? U-OIIK-3.2
«Temroobmen 2. Kakum 00pa3oM IpOUCXOMT Nepeaada Teruia Mpy U3JIydeHnu? OIIK-4:
W3TyqeHIEM 3. Kaxkue (hakTophl BIUSIOT HA HHTEHCHBHOCTD TETJIOM3ITyYeHUS? WJT-OTIK-4.2

4. Kak yunrsiBaercs 3akoH Credana-bonbiiMana B TeruioodMene u3imydeHuem? WJI-OTIK-4.4
5. '

Kakum o0pazom ornpezaesseTcs SMIUCCHBHOCTD IIOBEPXHOCTH M KaK OHA BIMSET HA TEINIOOOMEH
H3Ty9IeHueM?
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Kak Biusier ©13MeHeHue TeMIlepaTypbl HA MHTEHCUBHOCTD TEIUION3TyYeHHs?

Kak Biusier reomeTpusi 1 pa3Mepbl HOBEPXHOCTH Ha TEIUIOOOMEH M3IydeHuem?

Kaknum 00pa3oM y4uTHIBaeTCS TEIIONPOBOAHOCTD U KOHBEKLIMS ITPU TEIUIO0OMEHE H3ITy4eHHEM?

Kaxk Biusier m3amMeHeHne ko3 GuIreHTa MorIoueHns] Ha HHTEHCUBHOCTD TEIJIOU3ITyYeHUS?

10. Kaxum o0Opa3oM MozenupyeTcst TenI000MeH H3TyUYEeHHEM B CIIOKHBIX T€OMETPUUYECKUX
KoH(puUrypanusx?

11. Kak Bnmsier u3MeHeHHe GOPMBI X TIOBEPXHOCTHBIX CBOWCTB 00BEKTa HA TEIIIOOOMEH U3ITydCHHEM?

12. Kak yuuThIBaeTCS BIMSAHUE 3epKaj U ONTHYECKUX CHCTEM Ha TEIDIOOOMEH H3IydICHHUEM?

13. Kak Bnusier n3MeHEHNE SMUCCHBHOCTH Ha TEIUIOOOMEH M3IydeHueM?

14. Kak BnusieT H3MEHEHHE TEMIIEpaTyphl OKpY>Karomel cpeibl Ha TEIUIO0OMEH H3ITydeHueM?

15. Kaxum o0pa3oM yduThIBaeTCs TEIUIONEpeaada Yepe3 rpaHuilbl 00bEeKTa PH TEIUI00OMEHE
H3ITydeHuem?

16. Kax BiusieT HaJIMUMe MPENSTCTBUN HA TEIUNIOOOMEH M3JTydeHueM?

17. Kax yuuTbIBaeTCS TEIUIOBOE U3IyUYEHHE B CUCTEMAaX C IIEPEMEHHBIME (DPU3MYECKUMHU CBOWCTBAMH?

18. Kax BinusIOT CBOMCTBa Marepualia Ha €ro CloCOOHOCTh K TETUIOU3ITyYEHUIO?

19. Kak yuuTbIBaeTCs TEIUIOOOMEH U3IyYEHUEM B CHCTEMaX ¢ MHOTOKOMIIOHEHTHBIMH CpeaaMu?

20. Kak BiusieT TeMrepaTypHOe pacrpe/ielieHue Ha TeIJI000MEH H3llydeHHeM?

21. Kaxk y4nThIBaeTCs MOTJIOMICHHE M PACCESHUE U3TyUCHUS B CHCTEME TEIUIO0OMEHA M3ITydeHuEM ?

22. Kax BivisieT U3MEHEHHE YTIIa NIaeHUs] M3JTyUYeHHs Ha TeIIO0OMEH H3ydeHnem?

© N

- TECTHPOBAHHE TIO
pazaeny «CriocoObl
nepeiavuu TeTIOTHI.
CrauunoHapHas 1
HeCTalnoHapHas
TEIIONPOBOTHOCTDY

1. TenmonpoBOAHOCTH — 3TO MPOLIECC NEPEHOCA TEIUIOTH (0OMEH BHYTpEHHEH SHepruei):
1.0t Tena Kk teny.
2.BHyTpH Tena.
3.B meraiuiax u AU3JIEKTPUKAX.
4.CTpyKTypHBIMH YaCTHIIaMH BEIIECTBA — MOJIEKYJIaMH, aTOMaMH, 3JISKTPOHAMH B CIUIOLIHOM cpene
IIpU HAJIMYWHU T'paIMCHTa TEMIIEPATYp.

2. B kakux Tejax mporecc TeIIonpOBOIHOCTH 00yCIoBIeH U dy3ueii MOIEeKyI U aTOMOB?
1. B sxuakocTsax
2. B Meramiax
3. B razax
4. B nusnexkTpukax

3. Kak nepenaetcs Temnora BHyTpU TBEpAOro Tena?
1. TennonpoBOJHOCTBIO.
2. Konpexmmeit.
3. CoBMeCTHO KOHBEKIIHEH M TEIIONPOBOTHOCTBIO.
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4. COBMECTHO TEILIONPOBOJHOCTBIO U U3ILyUECHHUEM.
4. Ykaxxute pazMepHOCTb KO3(pQUIUEHTA TEILIOIPOBOAHOCTH:!
Bm Bm
L—r 2. —M8M8M8M,
M yac- K ke -uac-K
Bm Bm
3. — 4. — .
m-K MK
5. YkaxuTe MaTeMaTHYeCKOe BEIpaXKeHHE 00IIEero BUa TEMIIEPaTypHOTO MOJIA:
Lt=f(x,c, p, A, 1) 2.1=f(x, Y, a, 1)
3.t=f(x,y.,z,8) 4.t=f(x, ¥, 2, 1)
6. Ykaxute 3akoH Dypbe:
ot
1. Q = xkHAt 2.0=4—
on
ot
3. Q=-1—dHdr 4. Q=alt, -t )H
on
5 - TECTUPOBAHUE T10 1. YTo MOHUMAIOT 110J] KOHBEKLIUEH TEIUIOThI? OI1IK-3:
paspeny «Cucrema 1. IIpouecc mepeHoca TEIIOTHI MPU MEPEMEIICHUH 00BbEMOB TeKydel cpeibl M3 00IacTH ¢ OAHOU M]-OIIK-3.2
HH@@’epeHj—maﬂbHHX TeMIepaTypoii B 0611acTh ¢ APYToi. OIIK-4:
YpaBHCHUHU 2. MoJtekynspHbIil IEpEeHOC TETUTOTHI B TENaX. NJ-OIIK-4.2
KOHBEKTHUBHOT'O 3. OOMeH BHYTpEHHEH SHeprHei MEeXIy TelaMH. NJ-OIIK-4.4
TerIo00MeHay 4. Tlpouecc pacnpOCTpaHEHHs TEIIOTHI B XKHAKOCTH.

2. Ykaxwure kpurepuit Hyccenbra:

a-l a-l
1. Nu=— 2. NuU=—
a
a)-

3. Nu=—I 4. Nu =

al
A v
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3. Ykaxunte k03 PHIUEHT 00BEMHOT0 PAaCIIMPEHHS U1l HACAIBLHOTO rasa:
1 1
1 == 2. B==
v t
1 1
v, =V, T
4. Yto xapakrepusyet coboii uucio PeiiHonbaca Re?
1. TunpoauHaMUYECKH PEXKUM TBUKESHHUS JKUIKOCTH.
2. TennoBoe mojooue.
3. BenuunHy NObeMHOMN CHUIIBI.
4. TerutoBbIe XapaKTEPUCTUKH MOTOKA.
5. YKaxuTe 0OCHOBHOM 3aKOH KOHBEKTHBHOTO TeriooOMeHa (3akoH HeloToHa — PuxmMaHa):
09 A
3.0=-4 2 H 4.Q=2F(%-9)
( ox o
6. B o01iem cityuae ot uero 3aBUCHT KO3 (DUIMEHT TEIUIOOTIAYH OL?
1. o=f(Q,t, H,gradt, P, v, S, i, ).
2. 0=f(t,H, p, v, S, i, C).
3.a=f(grad t, t, H, v, A, C).
4. 0=f(U, C, p, A, I, p).

6 - TECTUPOBAHUE 10 1. Kakas ¢opma TermooOMeHa sSBIsieTcs peodiaJatolei Ipy BHICOKUX TeMIepaTypax? OIIK-3:
pasneny «TermnoodoMen 1. TeIuIONpPOBOTHOCTS. I/II[-OH_K-3.2
HU3TYyICHUEMD 2. CBOOOIHAS KOHBEKIIUSL. OIIK-4:

3. TernoBoe U3TyYeHHE. W-OI1K-4.2
4. N3ny4yeHue, KOHBEKIHS M TEIIONMPOBOHOCTh OJHO3HAYHBI. NJ-OIIK-4.4
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2. Yro mpezcTaBisieT co00H TEMIoBoe U3IydeHue?
1. Wznydenue, omnpesenseMoe TOJBKO TEMIIEPAaTYpOd M ONTHYECKHMMH CBOMCTBAMM H3JIy4YarolEro
Tena.
2. Ilpouecc pacpocTpaHeHUs] SHEPTUH ITyTEM DIIEKTPOMArHUTHBIX BOJIH.
3. IIporecc pacnpocTpaHeHus CBOOOTHBIX AIEKTPOHOB.
4. Nu¢pakpacHoe n3iIydeHHe.
3. Ykaxute 3akoH [Inanka:
4
c,T T
1
1. Ey,=—+ . 2. E, =¢Cy| —
04 2 0 0
c,A 100
-5
c,A
A -T =2898-10"° =1
3. Amx =z, . 4. EO‘_|02//1T_1'
4. Yto Ha3bIBaeTCs a0COMIOTHO YEPHBIM TEIOM?
1. Teno, HOIHOCTBIO MOTJIONIAIOIIEE BCIO MAAMONIYI0 HA HETO JIYYUCTYIO SHEPTHIO.
2. Teno, HOTHOCTBIO MPOITYCKAIOIllee BCIO NMAJAIONIyI0 Ha HETO JIYUYHUCTYIO SJHEPTHIO.
3. Bce oTBETHI BEpHBI.
4. Teno, HOTHOCTBIO OTpaKaroIllee BCIO MAAAONIYI0 Ha HETO JIYUYHUCTYIO SHEPTHIO.
5. KakuM 3aKOHOM yCTaHABIUBACTCS CBA3b MEXKIAY T U Amax?
1. 3akonom Credana — BonprmaHa.
2. 3akoHoM cMerieHus (BuHa).
3. 3akoHoM Kupxroda.
4. Bce OTBETHI HEBEPHBI.
6. Uto Takoe MoTOK A3(PPEKTHBHOTO U3TYICHUS Tena?
1. DHeprust COOCTBEHHOTO W3ITYUCHHUS.
2. CyMMa MOTOKOB COOCTBEHHOTO M OTPAKECHHOTO M3TyICHHUS.
3. DHeprus OTpaKeHHOTO U3TyUeHUSI.
4. Bce OTBETHI HEBEPHEI.
7 - KOHTPOJIbHAS paboTa BbIuuCauTh MOTEpU TEIUIOTHI OT Mamepuana (B3iTh U3 TaOnuipl B cooTBeTcTBUH ¢ 3aaanueMm 1o | OIMK-3:
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10 TEME BAPUAHTY) CTEHKH HMEIOLIEH crnefyromue napamerpel: amuHa L, M, Beicota H, M, Tommmma 6, mm. | MJ[-OIIK-3.2
«CrauuonapHas u TemmepaTypsl Ha ee MOBEPXHOCTAX cOOTBETCTBYIOT t1, °C u tp, °C. Koaddummenr rtemnonposoanoct | QIIK-4:
HECTAaIHOHAPHAS mamepuana A, Bt/(m-°C) npunsate u3 npuioxenus 1 tadn. I1.1.6. Jlanuble i pacueTa IpUHITH U3 Tadm. 1.1 NJI-OTIK-4.2
TEIIOMPOBOHOCTEY 3,6. W-OIIK-4.4
Tabmuna 1.1a
HcxonHbie TaHHBIC [epBas mudpa HOMEp MO CIUCKY TPYIIIEI
0 1 2
Marepuan CocHa BA0JIb BOJIOKOH Kupnuu cunukaTHbii Kupnuu kpacHslii
Tabmuma 1.16
Hcxonnsie | Bropas uudpa Homepa 1o CucKy TpyIIbl
JTAaHHBIC 0 1 2 3 4 5 6 7 8 9
L, m 1 2 3 4 5 6 7 8 9 10
H, m 1 15 2 2,5 3 3,5 4 4,5 5 5,5
S, MM 100 120 140 160 180 200 220 240 260 280
ty, °C 10 12 14 16 18 20 22 24 26 28
tp, °C -30 -25 -20 -15 -10 -5 0 5 10 15
8 - KOHTPOJIbHAs paboTa I[To Tpy6OPOBOIY H3rOTOBICHHOTO U3 Mamepuana Nel, muamerpom di/dy mm nepemernaercs cpena B | OITK-3:
IO TeMe Buje napa. TpyOOmpoBOJ MOKPBIT CIOEM TEIUIOBOW M30/sIMK U3 mamepuara Ne2 ¢ TomwuHOH J, mm. | YJI-OIIK-3.2
«CraupoHapHas 1 Temneparypsr BHyTpeHHetﬁ Cpe,I[CbI (natpa) u ZHe;[HHeﬁ cpensl (Bo3myxa) OTHO6CI/IT€J'IBHO JaHHOro Tpybonposoaa | OIIK-4:
COOTBETCTBEHHO paBHHI t,.;, °C U t,», °C. JIns maHHOTO ydacTKa TpyOONpOBOAa TMPHHATH CIEAYIOIIHE - -
::Eigﬁiﬁiin» KOX(PHUIHUEHTHI TEIIOOTIAYHU: Tap-CTCHKA 01, B1/(M?-°C) n TETUTOM30JISIHS-CPeaa 02, BT1/(M?-°C). Berauciuts gﬁ_ggg_ji

TUHEeWHBIA K03 duruenT Temnonepenayn Kj, TMHEHHYIO IUIOTHOCTH TETUIOBOTO () U TeMIiepaTypy t3, °C cios B
KOTOPOM COIIPHKACAIOTCSI CTEHKa TPyOOIpOBOJa M TEIUIOM3OJALMOHHBIN MaTepuain. JlaHHble s pacuera

pUHATH U3 Tabm. 1.7 a, 6.

Tabmuma 1.7a

Hcxonnble naHHbBIE ITepBast rdpa HOMEp 1O CHHCKY TPYIIIBI
0 1 2
Mamepuan Nel Mapxka ctammn Mapxka cTammu Mapxka ctanu
08X16H13M2b 12X18H9T 12XIM®D
Mamepuan Ne2 CrexystHHas BaTa MuHepanbHas BaTa baszanbroBas BaTa
0, MM 125 130 135

Tabmuma 1.76
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Hcxonnsie Bropast nudpa HoMepa 1o CucKy rpyIisl
JTaHHBIE 0 1 2 3 4 5 6 7 8 9
a1, Br/(m2°C)| 1000 | 1200 1400 1600 1800 2000 2200 2400 2600 2800
a2, Br/(m2°C)| 20 22 34 36 38 40 42 44 46 48
dy, mm 220 230 240 250 260 270 280 290 300 310
dp, mm 230 240 250 260 270 280 290 300 310 320
toer, °C 310 312 313 315 316 319 320 322 324 326
toe2, °C 32 30 28 26 24 22 20 18 16 14
9 - KOHTpOJIbHAs pabota | 1.3ammmuTe mnpdepeHnnansHOe ypaBHEHHE TEMIIONPOBOIHOCTH 6€3 BHYTPEHHUX HCTOYHUKOB TETLIA OIIK-3:
10 TEME JUTSL QUJIUHIPUYECKON CTEHKHU U €r0 PEIICHHE. WJ1-OI1K-3.2
«JTuddepeHumnanbHbe 2. 3arvmmme pacueTHbIe (HOPMYIBEI U CIMHHIBI H3MEPEHH CIEYIOIIX (U3MUECKUX BEINYHH: OIIK-4:
ypaBHeHHs! JMHEHHAs IIOTHOCTB TEMIOBOTO NOTOKA, MMHEHHEIE TEPMITECKHE CONPOTHBICHHA TEMIOOTAAH, WJI-OTIK-4.2
TeII006MeHA 1 TEIUIONEPENady U TEIUIONPOBOAHOCTH MHOTOCIIOMHON NUITMHAPUYECKON CTEHKH, TNHEHHBIN WJ1-OTIK-4.4
KOX(QHUIHEHT TeTuIonepeaayn.
OCHOBBI TCOpHH 3. 3anumuTe BhIpakKeHUE U CXeMaTHYeCKH N300pa3uTe pacupeesieHle TeMIepaTypsl B OJHOPOIHOM 1
nonoous» MHOTOCJIONHON NWJIMHIPUYECKUX CTEHKAX IIPU 3aJJaHHBIX TEMIIEpaTypax IOBEPXHOCTEM.
4. 3anumuTe BBIpaXXEHUE U TMHEHHOH IJIOTHOCTH TEIUIOBOT'O IOTOKA B CIIy4ae MHOTOCIONHOMN
LIINHAPUYECKON CTEHKH, COCTOSAIIEH U3 N OJHOPOAHBIX CIIOEB, IPH 3aJaHHBIX TEMIIEpaTypax ee
IIOBEPXHOCTEL, a TakKe B Ipoliecce TerIonepeiadn.
5. JlaiiTe onpeneneHue 1 3aMuIIUTE BhIpAXKEHHE JUIS IKBUBAJICHTHOTO KO PHULIUeHTa
TEIUIONPOBOAHOCTA MHOTOCIIOMHON NUIIMHAPHUUYECKON CTEHKH.
6. B xakoMm cirydae Teruionepeaaya B HMIMHIPUIECKON CTEHKE MOXKET PACCUUTHIBATHCS 110 (hOopMyIaM
JUTst TDIOCKOH cTeHkn? Kaknm 00pa3oM B 3TOM CIIydae MOKHO YMEHBIIHUTH OMINOKY IPH BHIYHUCICHUN
MTOBEPXHOCTH Harpesa?
7. 3anuInuTe BBIpaKEHUE JUI ONPEIENICHUs TEMIIEPATYPhI B INIOCKOCTH CONPUKOCHOBEHNUS
MIPOU3BOJIBHBIX CIIOEB MHOTOCIONHON IMAMHAPUYECKON CTEHKH.
8. JlaiiTe onpeneneHne 1 3alMIINTE PACUETHYIO (JOPMYITY IS BEIUMCIEHUS] KpUTHYECKOTO AUaMeTpa
H30JIALUH.
9. IlosicHuTe, B KAKOM CITy4ae TETUIOBOM MOTOK Yepe3 HMIMHAPUIECKYIO CTEHKY OyIeT BO3pacTaTh IpH
HAJIOKEHUH U30JIALIUH.
10. B xakux ciy4asx yBeJIHMYeHHE TETJIOBOTO IMOTOKA IPH HAJIOKESHUH M30JISIIUN UTPAST MOJIOKUTETHHYIO
poib?
10 - KOHTpOJIbHasA pa60Ta 3amaya 1. Onpenenuts, Kak U3MEHUTCS TEIUIOBOM MOTOK, MepeaaBaeMblil depe3 IUIOCKYI0 CTeHKy, eciu ee | OITK-3:
o Teme «Temwtoobmen | opeoputh. Tonmmua cTeHKH 5 MM, KO3()(UIMEHT TEIIONpPOBOAHOCTH MaTepuana creHku = 46,5 Br/(m-K). WJ1-OT1K-3.2
Kosdpuuuent tennooraaun ¢ oHo# ctoponsl crenkn 1 = 290 Br/(m2 -K), a temneparypa xunkoctn 200 °C, | OT[K-4:

pu CBOOOTHOH,
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¢ npyro#t croponsl 2 = 11,6 Br/(M2 -K), a Temneparypa xuaxoctu 20 °C. Koaddunuent opebpenus 10.
CunTath TEMIEpaTypy 0 AJIHHE pedpa MOCTOSHHOM.

3agaya 2. OpuH KOHEI KPYIJIOrO CTalbHOrO cTepkHs auamerpoM 20 MM u gmuHod 1 = 300 Mm
nojyiepkuBaercs npu remneparype t1 = 350 °C. Onpexnenuts TeMneparypy tl Ha cBOOOJHOM KOHIIE CTEPIKHS,
€CIIM TeMIlepaTypa okpykaromei cpeabl bk = 30 °C, a ko3 UIHEHT TEeII00TAaYH OT TOBEPXHOCTH CTEPIKHS
B okpyxatomryto cpeny = 20 Bt/(M2 K). Koaddurment temnonporogHocTu ctanm = 50 B1/(M-K). Onpenenuts
TaKKe TePeaaBacMbli TETIIOBOH MMOTOK C IIOBEPXHOCTH CTEPIXKHS.

3amaua 3. OmpenenuTh BIUSHHE MaTepHajia, W3 KOTOPOTO cAelaHo pebpo, Ha BenmmuuHy KoddduumeHrta
a¢pdextnBHOCTH pedpa. Ecim omHO pedpo MOCTOSHHOTO IONEPEYHOTro cedeHws 2x6 MM, mmmHOoH 20 MM
nsroroeneHo u3 turaHa ( = 15 Bt/(m'K)), a mpyroe m3 menu ( = 384 Bt/(m-K)). YcnoBus temiooOMena
onuHakoBkIe, k03 dumuent Temiooraagu 100 B1/(M2 K).

3anaua 4. HarpeBarenbHBIN IpUOOp BBINOJHEH B BHUAE BEPTUKAIBHOI TPYOBI C MPOAONBHBIMU CTaJIbHBIMU
pebpamu mpsiMoyrosibHOrO ceyeHus. Beicota TpyOb1 1200 MM, HapyxHbId auamerp 60 MM, mimHa pedep 50
MM, UX ToimuHa 3 MM, uuciao pebep 20. Temmepatypa y ocHoBanust pebpa 80 °C. Temmeparypa
okpyxatouiero Bozayxa 18 °C. Koadduiment temnoornaun ot pedep M BHEUIHEH MOBEPXHOCTH TPYOBI K
Bo3ayxy = 9,3 Br/(M2 K), cr = 55,7 Br/(M-K). Berurciauth TerioBoil motok, mepeaaBaeMblii peOpucTon
CTEHKOI B OKPYKaIOIYIO CpeLy.

3amava 5. XomomuieHas KaMepa BBICOTOH | M, pa3mep 00koBBIX cTeHOK 0,8 M (B IDTaHE Kamepa KBaapaTHast)
opeOpeHa BepTHKAIHHBIME aTIOMHHHEBBIMA peOpaMu Ao 40 MM, TommuHOH 3 MM. Kaxknas cTeHka nMeeT
mo 40 pebep. Temmeparypa y ocHoBaus pebpa 40 °C, temmepaTtypa okpyxaromeii cpemst 20 °C,
kodpdunueHT tertonpopogrocTn amromuHusA 202 BT/(M-K), a ko3¢ ¢ummeHT TemiooTnaun oT pedpucToi
mosepxHoctH 8 Bt/(M2 K). Ompenenuth TEIwIoBOW MOTOK, MepeqaBacMblii BCEMH YETHIPHMS OOKOBBIMHU
CTEHKaMM KaMephl B OKPY’KaloOIIyI0 cpely. BBIUMCIUTE TEIIOBOH MOTOK, MepeaBaeMblii CTEHKaMH KaMephbl,
€CIIM €€ CTEHKH He OYIyT OpeOpeHsl.

UJI-OIIK-4.2
UJI-OI1K-4.4

11

- KOHTpOJIbHAs padoTa
o teme «TemioooMen
pH CBOOOIHOMH,
BBIHY>KEHHOH U
CMEIIaHHOM
KOHBEKIIUIY

Paccunrate ns OymarojenaTeNbHOrO ammapaTa IHaHedb BEPXHErO KOJMadka, KOTOPBIA HMeeT
MpOJI0NIbHOE OOTeKaHHe IOBEPXHOCTH BO3AYXOM, OpH ero rabapurax: mmHa lo, M, a mmpuaa b, .
Temneparypa Haberaromero NoToKa U €ro CKOPOCTh COOTBETCTBEHHO paBHEHI to, °C u Wo, m/C. Temneparypy Ha
MTOBEPXHOCTH KOJMayka OyMaroenaTeapbHOTo anmnapaTa npuHaTs t., °C.

Haiitn KkO3(GQUUIMEHT TeIooTAaYn W CPEAHUI 1O JUIMHE MaHelIM Koimnayka KoddduumeHt
TEIUIOOTAAYH, a TAKKE€ YCTAHOBHTH OTAABa€MOE KOIMUYECTBO TEIIa MM K BO3QyXy. PaccuuTaTh TONIUHY
THAPOJMHAMUYECKOTO MOTPAaHWYHOTO CJIOSI, a TAK)XKe 3HAUCHMS U MECTHBIX KO3((UIMEHTOB TerooTaun
IIPU Pa3HBIX PACCTOSHUSX OT UCXOAHOM TOUKU U3MEPEHHs KPOMKH KOJIauKa:

x=(0.0,2;0,3,0,4,0,5,0,7;0,9;1,0)- I,

M300pa3uTh TOMMMHY THAPOAMHAMUYECKOTO MOTPAHUYHOTO CIIOSI 56‘]1 , a TaKke KodpuIueHTa

OIIK-3:
HNJI-OI1K-3.2
OIIK-4:
NJI-OI1IK-4.2
N-OIIK-4.4
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TEIUIOOTAAYH OT HMCXOJHOW TOYKM HM3MEPEHHsS B BHUJE TIpadMyecKoil 3aBUCHUMOCTH X / IO . HMaHHble A1s
pacyera mpuHsTH U3 Tab1. 2.4 a, 0.
Tabmuma 2.4a
HcxonHble naHHbIE [TepBast udpa HOMEpP MO CHHUCKY TPYIIIBI
0 1 2
Kuokocmo Macno MC-20 Bona Ha muann Bonsaoit map Ha
HACBIIICHUS JIMHUH HACBIIICHUS
d, mm 60 55 50
Tabauma 2.46
Hcxonnsie Bropas nupa HoMepa o CIUCKY TPYIITbI
JIaHHbIE 0 1 2 3 4 5 6 7 8 9
|, m 3 3,5 4 4,5 5 55 6 6,5 7 7,5
W, m/c 0,70 0,72 0,74 0,76 0,78 0,80 0,82 0,84 0,86 0,88
tw, °C 55 60 65 70 75 80 85 90 95 100
te, °C 73 79 84 87 94 96 99 111 124 136
12 | - koHTpoJsIbHAs paboTa lopuzoHTadbHBIA TPYOONPOBOJ MOKPHITas M3OJSAIMEN C IIEPOXOBAaTON M3BEeCTKOBOHM mTykaTypkoil | OITK-3:
10 paszerny JuaMeTpoMm d, Mm, HAXOMUTCS B IOMEIIEHHH ¢ Temreparypoii t,, °C. TemmepaTypa MOBEpXHOCTH MITYKATYPKH W-OIIK-3.2
«TemioobMen pasHa t., °C. TpeOyeTcss HaliTH MOJHbIE TOTEPH TEIUIOTHI HA ydacTke TpyObl mmuHOM |, m. Jlamuble mis | OTIK-4:
W3TyqeHIEM pacueTa mpuHATH U3 Tabdm. 3.2 a, 6. WJT-OTIK-4.2
Tabnuua 3.2a WJI-OTK-4.4
VicxonHble naHHBIE [lepBas mudpa HOMEP O CIHUCKY TPYIIIIBI
0 1 2
Cpeoa JpIMOBBIE ra3bl Cyxoit Bo3ayx JpIMOBBIE ra3bl
d, mm 115 127 140
Tabmuua 3.26
Hcxonnsie Bropas nudpa HoMepa 1o CucKy rpyIisl
JIaHHBIE 0 1 2 3 4 5 6 7 8 9
|, m 8 9 10 11 12 13 14 9 10 11
ta, °C 18 19 20 21 22 23 24 25 26 27
tem, °C 35 40 45 50 55 65 45 48 50 52
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13 | - naboparopHas JlabopaTopHas pabora «Onpenenenne Ko3¢pPpuuneHTa TeNI0NPOBOIHOCTH OI1K-3:
pa60Ta IO TEME TEMJIOU30JISIMMOHHOI0 MaTEPHATIA» HN-OIIK-3.2
«CTaLuoHapHas 1 1. B uem cymHOCTb MeToa TPYOBI I ONIpEAeIeHUs Te{[J‘IOHpOBOILHOCTI/I? OIIK-4:
HeCTAIMOHAPHAS 2. HaleumTe ypaBHenue Dypoe. [losichure GpuznvecKuii CMbICT BXOAAIIMX B HETO BEJIMYHH. WJT-OTIK-4.2
TETTOMPOBOIHOCT» 3. Maiite onpeneneHue K03 pUIHEHTa TEMIONPOBOIHOCTH. WJI-OTIK-4.4
4. Tlpusenute BBIBOJ pacueTHOTO ypaBHeHHs (1.4).
5. Ecmm 3aBucumocts A(1) HemmHelHa, OyneT mu cripaBemiuBa cucreMa ypasaenuit (1.4) - (1.5), mbo
Ka)XXJJ0€ U3 yKa3aHHbBIX YPaBHCHHUH B OTAEIBHOCTH?
[Tpoananu3upyiTe BO3MOXKHbIE CHCTEMAaTHIECKUE MOTPEITHOCTH ONPENEIEHHS A.

14 | - naboparopHas JlaGopatopHasi paGora «Ompenesnenne cpenHero  koddduumenta Ttemroorsaun ot | OITK-3:
pabora 1o reme TOPU30HTAIbHON TPYOBI IPH  CBOOOHOM /IBHKEHUH BO31YyXa» NJI-OI1K-3.2
«TemioobMen npu 1. Yro Ha3pIBaeTCcsa CBOOOIHON KOHBEKIAEH? OIIK-4:
CBOBOIHOIA, 2. Kakue pesxumbl IBUKCHUS KUAIKOCTH Bl 3HaeTe? WI-OTIK-4.2
BBIHYKEHHOM H 3. 3ammmure popmyny HetoTona — Puxmana. WJ1-OTTK-4.4

N 4. KakuMmu KpUTEpHUSAMHU OTIpeIeNeTCs] peKUM TeUSHUs IIPU CBOOOTHOM JBIKEHUH?
CMCIIAHHON 5. Kak wusMmensercs KO3pQUIMEHT TEMIOOTIAYM IO NEPUMETPY HATPETOH TPyOBI TPU CBOGOIHOM
KOHBEKIUI) BYKEHIH?
UYro Ha3pIBaeTcst K03 punuerToM Temrootaaun? Jlaiire oobpsicHeHHE ero PU3NIECKOro cMblcia?

15 | - pedepat o pazzmeny ITepeucHs TeM pedepaTos: OIIK-3:
«Cucrema 1. BeiBox u ananu3 cucteMsl 1uddepeHuanbHbIX ypaBHEHHI KOHBEKTUBHOTO Temnooomena. | MJI-OIMK-3.2
qudepeHInATEHBIX 2. Metompl YUCICHHOTO PEIICHUS] CHCTEMBI TU(GEPEHITMAIBHBIX YPaBHEHHH KOHBEKTHBHOTO OIIK-4:
ypaBHEHUI TermooOMeHa. NA-OIIK-4.2
KOHBEKTHUBHOTO 3. AHanm3 yCTOHYHBOCTH YHCIIEHHBIX METO/IOB PH PEIIEHUN CUCTEMBI UG epeHIINATBHBIX HI-OIIK-4.4
TEI000MEHA) ypaBHEHUI KOHBEKTHBHOTO TETLIOOOMEHA.

4. BnwusHUe pa3InYHBIX TPAaHUYHBIX YCIOBUI Ha pellleHre CUCTEMBI TU(PepeHINATEHBIX

YpaBHEHUH KOHBEKTUBHOTO TEINIOOOMEHA.

HccnenoBanue nepeHoca Temia B CHCTEME C YI€TOM KOHBEKTHBHOTO TEINIOOOMEHaA.

Pacuer TerioBoro pexxuma rmpu KOHBEKTUBHOM TEIUIOOOMEHE B TPEXMEPHOH MOCTAaHOBKE.

7. MonenupoBaHue TeYCHHUS U TeriooOMeHa B cucteme audhepeHaIbHbIX YpaBHEHHN
KOHBEKTHBHOTO THIIA.

8. Ompenenenne ko3 HUIIEHTa TEMIOOTAAYU B cUcTeMe TU(PepeHINATBHBIX YpaBHEHUHI
KOHBEKTHBHOTO TEINIOOOMEHA.

9. AHanu3 BAMSHUS MapaMeTpoB (IIoNIa Ha KOHBEKTUBHBIHN TETNIOOOMEH B CHCTEME
JuQepeHInAIBHBIX YPaBHEHHUH.

o
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10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Ontumu3zanms napameTpoB CUCTEMbI JU(QepeHIHATBEHBIX YPaBHEHUH KOHBEKTHBHOTO
TernooOMeHa.

Pacder s ekTHBHOCTH TEIII000MEHA IMPU PA3TMYHBIX PEKMMaX KOHBEKITHH.
MopgennpoBanue KOHBEKTHBHOTO TEIZIOOOMEHA B IPHCYTCTBUH EPEMEHHBIX (PU3HUECKUX
CBONCTB.

Pa3paboTka aHATNTHYIECKIX METO/IOB PEIICHHs CHCTEMBI Ti(depeHInanbHbIX ypaBHEHHN
KOHBEKTHBHOTO TEIJIOOOMEHA.

HccnenoBanne BIUSHNS KOHBEKLIMHU HA MPOLIECCHI TEIUIONEPeauyll B MHOTOKOMITOHEHTHBIX
cucTeMax.

AHanu3 B3aMMOJICHCTBHS KOHBEKTUBHOTO U PaMalliOHHOTO TEIUI00OMEHA B CHCTEME

T epeHInANBEHBIX YPaBHEHUH.

Pacuer TenoBoro noroka B cucreme qudQepeHInanbHbIX YpaBHEHUH KOHBEKTHBHOTO THIIA
C HCTIOJIb30BaHHEM YHCIICHHBIX METO/IOB.

OueHka BAMSHUSA TEIUIOOTIAYH HA CKOPOCTH H3MEHEHUSI TEMIIepaTyphl B CHCTEME

I epeHInATBHBIX YpaBHEHUI KOHBEKTHBHOTO TETNIOOOMEHA.

HccnenoBanue HecTaIMOHAPHOTO KOHBEKTHBHOTO TEIIIOOOMEHA B CUCTEME

mud dhepeHINaNbHBIX ypaBHEHHA.

AHanmm3 yCTOHYNBOCTH U TOYHOCTH YUCIECHHBIX METOJIOB JJISl PEIICHHUS CUCTEMBI

T PepeHInATEHBIX YpaBHEHU KOHBEKTHBHOTO TETNIOOOMEHA.

Omnpenenenne K03 GHUIMEHTA TEIUIONEPEaadn B cUcTeMe TU(depeHINaIBHBIX YpaBHEHHUH
KOHBEKTHBHOT'O TUIIA C y4ETOM TypOYyJIEHTHOTO TEYCHHS.

MojenrpoBanue KOHBEKTHBHOTO TETNIOOOMEHA B CIIOKHBIX TEOMETPUIECKUX
KOH(UTYpaIusX.

Pa3paboTka mpuOIMKEHHBIX METOIOB PEIICHUS CUCTEMBI U ((EepeHIIATBHBIX YPaBHEHUI
KOHBEKTHBHOTO TEIJIOOOMEHA.

AHanu3 BIUSHYS TEIUIOOTJaYd Ha TEMIIEpaTypHbIE TPAJUCHTHI B CHCTEME

i depeHnnanbHBIX ypaBHEHHH KOHBEKTUBHOTO THITA.

HccnenoBanue Teuionepeaud B CUCTEME C yYETOM TYypOyJIEHTHOTO TEUSHHS U M3MEHEHUS
(U3NYECKUX CBOMCTB.

Pacuer 3¢)pekTHBHOCTH KOHBEKTUBHOT'O TEIUIOOOMEHA B IPUCYTCTBUU XUMHUYECKHX
peaKIuid.

MojienupoBaHre KOHBEKTHBHOTO TETNI00OMeHa B cricteMme audhepeHnaabHbIX YpaBHEHUH
C Y4ETOM TEIUIOBBIX M MacCOIEPEHOCHBIX MPOIIECCOB.
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27. Omnpenenenne K03 UIMEHTA TEMIIOBOTO COMPOTHBIICHNUS B cUCTeMe TG PepeHIINATBHBIX
YpaBHECHUI KOHBEKTHBHOT'O TEILIOOOMEHA.
28. AHanu3 BAUSHMS [IEPEMEHHBIX IIapaMeTPOB Ha 3((GEKTUBHOCT KOHBEKTUBHOTO
TeruiooOMeHa B cuctemMe UG depeHInaNbHbIX ypaBHEHHA.
29. Pacder TeIIoBOrO peXUMa B CUCTEME C yUYETOM KOHBEKTUBHOMW TEILIONPOBOAHOCTH U
KOHBEKTHBHOTO TEIUIOOOMEHA.
30. MoaenupoBaHue KOHBEKTUBHOI'O TEINIOOOMEHA B CUCTEME C HEOIHOPOIHBIMH 1
HEU30TEPMUUECKUMU YCIOBUSMHU.
31. AHanu3 B3aMOJEHCTBUS KOHBEKIMH U TypOYJIIEHTHOCTH B cUCTeMe TG PepeHIIHATBHBIX
ypaBHEHUI KOHBEKTHBHOTO THIIA.
32. Pacuer 3¢ (eKTHBHOCTH KOHBEKTUBHOT'O TEINIOOOMEHA B CUCTEME C HAJTMUMEM (Pa30BbBIX
MepPEeXO0B.
33. UccnenoBanne BIUSHAS KOHBEKIIUU HA MPOIECCHI TETIONEPEIaYH B TOPUCTHIX
MaTepuanax.
34. OnpeneneHue BIUSHASA KOHBEKTUBHOTO TEINIOOOMEHA HA CKOPOCTh U3MEHEHHMSI
KOHIICHTPAIINH B CUCTeMe A PepeHINATBHBIX YPAaBHEHUH.
35. MojenupoBaHre KOHBEKTHBHOTO TETNIOOOMEHA B CUCTEME C HEJTMHEWHBIMH TPAaHUYIHBIMH
YCIIOBHSI
16 | - U3 no pa3neny W3omsiuns nI0CcKoi CTEHKH OIIK-3:
«CnocoOsI iepenayn HJI-OI1K-3.2
TEIIOTHL. Bonpoce! no N/13 OIIK-4:
CraunoHapHas u 1. Yro mpencraBuseT coOOH M30IAIMS TUIOCKON CTEHKH M KaKOBa e¢ [eIb? 5 WJI-OTIK-4.2
HeCTauI/IOHapHaH 2. Kaxue MaTtepurajibl MOTYT I/ICHOHBBOBaTLCHVB Ka4y€CTBEC U30JIAIHUH IITIOCKOU CT?HKI/I? I/II['OHK'44
3. Kaxum 00pa3oM BeIOMpaeTCs OIXOIAIINIA MaTepra I U30JIUH TUIOCKOW CTeHKH?
TCILIONPOBOHOCTEY 4. Kaxkue pu3muecKkie CBOWCTBA MaTepHala BIHUAIOT Ha ero 3pQeKTHBHOCTE B KauecTBE U3OIAIIH?
5. Kak npoucxoauT Teruionepenava yepe3 H30IMPOBAHHYIO TUIOCKYIO CTCHKY?
6. Kakum 00pa3oM TemIonpoBOIHOCTh MaTepraia BIusAeT Ha 3(pPEeKTUBHOCT U30IAIUM?
7. Kaxkne METOABI UBMEPEHUA TCIUIOMPOBOJHOCTU MaTCpraia UCIIOJB3YIOTCA IIPHU OLICHKE €T0
3¢ (GEKTHBHOCTH B KAYE€CTBE U30JISIIUU?
8. Kakum 00pa3oM TOJIIMHA U3OIAIHMOHHOIO CJI0S BIMSET Ha TEIIoNepeaady 4Yepe3 CTeHKY?
9. Kak BiusierT HaIM4Ke BO3AYIIHBIX IPOCIOEK Ha 3P HEKTHBHOCTD U30ISIMH TNIOCKON CTEHKH?
10. Kax yuuTbIBaeTCS TEIUIOBas eMKOCTh MaTepHaja IpH OLIEHKE €ro N30JISIIIMOHHBIX CBOHCTB?
11. Kax BOuSIOT TeMIIepaTypHbIe TPAIUEHTHl Ha 3Q(QEKTUBHOCTH 30U IIJIOCKON CTEHKH?
12. KaxuM 00pa3oM BIaKHOCTh OKPY’KAIOIIEH Cpe/ibl BIMSET Ha N30JSIIHUIO INIOCKOM CTEHKH?
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13.
14,
15.
16.

17.
18.
19.
20.
21.
22.
23.

24,
25.

26.
217.
28.
29.

Kakum 00pa3oM y4uThIBaeTCS TEIJIOBOE M3ITyYEHUE NPH OLIEHKE (P PEKTUBHOCTH H30JISLHH?

Kak Biusier Hanu4Me KOHBEKIMH Ha TeIIoNepeady 4epe3 U30JIMPOBaHHYIO TNIOCKYIO CTEHKY?
Kakune MeTo/bl 1 TEXHUKH TIPUMEHSIFOTCS JUIS YITy4IIEHNST H30JISHH TTIOCKOW CTEHKH?

Kaknm 00pa3oM y4uTBIBaeTCS B3aMMOJICHCTBHE C OKPYKaIOIIEH cpesoii pu oueHKe 3P PEeKTUBHOCTH
n30NIAnun?

Kak BusiroT MexaHn4ecKre CBOMCTBA MaTepHala Ha ero ClloCOOHOCTD CITYXKHUTh H30JIsIHei?

Kaknm 00pa3oM nponcxXoquT TEIuIonepeiada 4epe3 MHOTOIUIACTOBYO H30JISIIMOHHYIO CUCTEMY?
Kak yunTsIiBaeTCsSI BO3MOXKHOE 00pa3oBaHKe KOHICHCATA MPH OneHKe 3(pPeKTUBHOCTH H30ISIIHN?
Kak Bnmsietr ypoBeHb mryMa Ha 3¢ (eKTHBHOCTD W30JIIINH TUIOCKOW CTEHKH?

Kaknm 00pa3oM nponcxXoauT OIEHKa JIOATOBEYHOCTH U CTOHKOCTH MaTepHalia B KauecTBE 30N ?
Kak Busier Hanu4Me TEIIOBBIX MOCTOB Ha 3((EKTUBHOCTD M30JISLUHN TTIOCKON CTCHKH?

Kakum O6p330M IPOUCXOAUT MPUMCHECHUE U30JIALINU IUIOCKOM CTEHKHU B Pa3JIMIHBIX OTpaC/IIX U
obnactsx?

Kaxk Biusier reomeTpusi CTeHKH Ha 3P ()EeKTHBHOCTD M30JISIMN?

Kaknum 00pa3oM NpoUCXOJUT OLIEHKA CTOMMOCTH M IKOHOMHYECKOH 3(p(EeKTHBHOCTH MCIIONB30BaHUS
W30JIIIMY TUIOCKOM CTEHKHU?

Kak BIuSIOT yciioBHs 3KCIUTyaTaluy Ha 3 (GEKTUBHOCTD U30JISALUH TUIOCKOM CTEHKH?

Kaknm 00pa3oM nponcXoauT MOHTaX M yCTAHOBKA U30JIALIUH TUIOCKOH CTEHKH?

Kaxk BimsieT BO3MOXXHOCTh BOCCTAHOBIICHHUS H30JISIIIMN HA €€ 3(p(heKTHBHOCTH M CPOK CITyKOBI?
Kaknm 00pa3oM ydanuThIBacTCs BO3ACHCTBHE HA OKPYXKAOLIYIO CPEY IPH OLCHKE HCIIOIb30BaHUS
M30JISILUH IIJIOCKOW CTEHKU?

Kak Bimsier TeMneparypHblii pekuM Ha 3 QEeKTUBHOCTh M30JISIMH TJIOCKOH CTCHKH?

17

- U3 no pazgeny
«Cucrema

T pepeHInATBEHBIX
ypaBHEHUI
KOHBEKTHBHOTO
TEeTI000MEeHa»

Wzomsnus muInHIPUIeCKON CTCHKI

Bonpocs mo /13

Nough~wpdE

8.
9.

10.

Uro npencTaBaseT co00M U3OAIMS IMHAPHIECKON CTEHKH U KaKoBa ee 1enb?

Kakwne mMaTepuaisl MOTYT HCIIOIB30BATHCS B KAYECTBE U3OJIAIMH IIMITHHAPHIECKON CTCHKH?
KaxumM 06pa3om BEIOMpaeTCs MOAXOIAMINI MaTeprall A1 H30JIIUN [IUIINHIPUIECKON CTeHKH?
Kakwne ¢u3ndeckne cBoiicTBa MaTepHaia BIHSIOT Ha €ro A3 GEeKTUBHOCTh B KAUE€CTBE U30JIALIUHU?
Kak nponcxoaur Teruionepenada uepe3 H30JIMPOBAHHYIO HMIIMHIPUIECKYIO CTEHKY?

Kaknm 00pa3oM TerionpoBoJHOCTs MaTepHaia BiIuseT Ha 3 ()eKTHBHOCTD N30ISIIHI?

Kakue MeToabl n3MepeHus TeoNpoBOAHOCTH MaTepHaa UCIOIb3YIOTCS IIPU OLIEHKE €ro

3¢ PEKTUBHOCTH B KAUECTBE M30JISALINH?

Kaknm 00pazomM TommyHa H30ISAIHMOHHOTO CJIOS BIMSET HA TEIUIONEPEaady Yepe3 CTeHKY?

Kak Bimsier Hanu4ye BO3AYIIHBIX MPOCIIOEK Ha AP PEKTHBHOCT M30JISLMN HIWIINHIIPUIECKON CTeHKH?
Kak yunTsIBaeTCs TemIoBas eMKOCTh MaTe€pHala IpHu OIEHKE €r0 H3O0JISIIMOHHBIX CBOUCTB?

OIIK-3:
HNJI-OI1K-3.2
OIIK-4:
HJI-OI1IK-4.2
N-OIIK-4.4




35

I

DopMBbI TEKYLIEro
KOHTPOJIsA

IIpuMepbl THIOBBIX 3a1aHUI

dopmupyemas
KOMIeTEeHIUs

11.
12.
13.
14,

15.
16.

17.
18.

19.
20.
21.

22.
23.

24.
25.

26.
217.
28.

29.

Kak BiusiroT TeMneparypHble TpaJieHThl Ha 3 QEKTUBHOCTD H30JISLUH [IMIMHAPUIECKOH CTECHKU?
Kaknm 00pa3oM BIIa)KHOCTh OKpYXKAIOLIEH cpe/ibl BIUSIET Ha H30JIILHIO [IUIHHAPHYECKON CTEHKH?
Kakum 00pa3oM y4uTBIBaeTCS TEIJIOBOE M3ITy4EHUE NPH OLIEHKE (D PEKTUBHOCTH H30JILIH?

Kak Bimsier Hanu4ye KOHBEKIMH Ha TeIIonepeaady 4epe3 H30JIMPOBaHHYIO LIMINHIPUIECKYIO
CTEHKY?

Kakune MeTo/bl 1 TEXHUKH TIPUMEHSIFOTCS JUIS YITy4IIeHNS H30JSHH IMIHHAPHIECKOW CTEHKH?
KakuM 00pa3om yduTIBaeTCs B3aMMOICHCTBHE C OKPY>KAIOIIeH Cpenoi pH OIeHKe Y3 PEKTUBHOCTH
n30JIsIImn?

Kak BImsroT MexaHHYeCKHe CBOMCTBA MaTepHaja Ha €r0 CHOCOOHOCTh CITYKHUTh M30JIIINEH?

KaknM 00pa3oM mpoucxoauT TeIuonepeada 4epe3 MHOTOIDIACTOBYIO H30JLIIHOHHYIO CHCTEMY
LWIMHIPUYECKON CTEHKH?

Kak yuuThIBacTCS BO3MOXKHOE 00pa3oBaHue KOHICHCATA MPH OlleHKE 3()(HEKTUBHOCTH U30ISAIUN?
Kaxk Biusier ypoBeHb myma Ha 3¢ (GeKTUBHOCTD 30JIILUH IIMIHHAPHIECKO N CTCHKN?

Kaknum 00pa3oM NpoUCXOUT OLIEHKA JIOJATOBEYHOCTH U CTOMKOCTH MaTepualia B KauecTBE H30JIILHN
UWIMHIPUYECKON CTEHKH?

Kak Biusier HanM4Me TEIIOBBIX MOCTOB Ha 3(p(hEeKTHBHOCTh M30JISIIMU IMIIMHIPUIECKON CTEHKH?
Kaknum 00pa3oM NpouCXoJUT IPUMEHEHHE U30JIALUH IHHIPUIECKON CTEHKH B Pa3IUYHBIX
OTpacisaxX U 00macTax?

Kak Bnmsier reomeTpus CTEHKH Ha 3 ()EKTUBHOCTD H30JBIINHN IWIHHAPUICCKON CTCHKH?

Kakum 00pa3oM mporucxoauT OIeHKa CTOMMOCTH B IKOHOMHYIECKOH 3(h(heKTHBHOCTH UCIIOIH30BAHUS
M30JIIUH TWIHHAPHIECKON CTCHKH?

Kak BIusroT ycrmoBHs 3KCIUTyaTalny Ha (P QEKTHUBHOCTD N30JBIIUH IWIHHAPUIECKON CTCHKH?
Kakum 00pa3oM mporucXoauT MOHTaX U YCTAHOBKA U3OJIAIMH IIMITHHAPHYECKON CTEHKN?

Kak Biusier BO3MOXKHOCTh BOCCTAQHOBIICHHUSI M30JISIMU Ha €€ d(PHEKTHBHOCTD U CPOK CITYKOBI
UWIMHIPUYECKON CTEHKH?

KaxuM 00pa3oM y4uThIBaeTCs BO3EHCTBHE HAa OKPYKAIOIIYIO CPEeLy IIPH OLIEHKE HCIIOIb30BaHUS
W30JLIIMY MITHHIPUYECKOI CTEHKU?

Kak BimsieT TeMnepaTypHslil pexuM Ha 3QPEeKTUBHOCTh H3OJISINH IMIHHAPHYECKON CTEHKH?

18

- /13 no paznemny
«TemmooOMen
U3TyYCHHEM)

HeCTaHI/IOHapHaH TCIJIOMPOBOAHOCTD OTPAHUYCHHOI'O MUJIUHIPA

Bormpocet no 113

1.
2.
3.

Kakum 06pa30M OIMMCBIBACTCS HECTAllTMOHApHAA TCIUIONIPOBOAHOCTh OTPAHUYCHHOT'O III/I.]'II/IHIIpa?
Kakue q)aKTOpI)I BJIMAKOT Ha HECTAHMOHAPHYIO TECTIJIONPOBOJAHOCTL OIrPaHUYICHHOTO III/IJ'II/IH,Hpa?
KakoBEI 0CHOBHBIE YpaBHCHUA U I'PAHUYHBIC YCJIOBUS, UCIIOJIb3YyEMbIC JI MOACITIUPOBAHUSA
HGCTaHHOHapHOfI TCIUIOMIPOBOAHOCTHU OTPAHUYCHHOT'O III/IJ'II/IHHpa?

Kakum o6pa30M TCTIJIONPOBOJAHOCTH MaT€pHrajia U €ro TCIIOEMKOCTh BJIMAKOT HA MPOIECCC

OIIK-3:
HJI-OI1K-3.2
OIIK-4:
MNJI-OI1K-4.2
NJ-OIIK-4.4
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DopMBbI TEKYLIEro
KOHTPOJIsA
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dopmupyemas
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10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

HECTallMOHAPHOU TETIONPOBOAHOCTHU?

Kak npoucxonut pacnpeaeneHie TeMneparypsl B OrpaHH4€HHOM IUIHHJPE B IpoLecce
HECTallMOHAPHOU TETIONPOBOAHOCTH?

Kak Bnusier HauasbHOE U TPAaHUYHOE YCIOBUS Ha HECTALMOHAPHYIO TEIUIONPOBOJAHOCTh
OTpaHUYEHHOT0 IUIUHIpa?

Kakum 00pazoM U3MEHEHHE BHEITHUX YCIOBUH BIMSET HAa POLIECC HECTALIMOHAPHOM
TEIUIOTPOBOAHOCTH OTPAaHIMYCHHOTO IAIHHApA?

KakuM 00pa3oM MOKHO peIINTh YpaBHEHHS HECTAIIOHAPHON TETIIONPOBOJHOCTH OTPAHUIEHHOTO
OUIMHAPA YUCICHHBIMA METOIaMu?

Kakwne MeToab! anmpOoKCHMAIINH U AUCKPETU3AINH IPUMEHSIOTCS TP YHCICHHOM PEIICHUH 3a1a4H
HECTAallMOHAPHON TETUIONPOBOIHOCTH OTPAaHHICHHOTO MMIIHHApA?

Kaxk Biusier pazmep 1 popMa orpaHHYEHHOTO HWJIMHIPA Ha TIPOLECC HeCTallOHAPHOU
TEIUIONPOBOAHOCTU?

Kakum O6p330M MOXXHO YYE€CTh MPOHUIAEMOCTD U INIOTHOCTh MaT€puajia OrpaHMIYCHHOTO NUJIMHAPAa
B pacyeTax HecTal[MOHAPHOM TeIIONPOBOIHOCTH?

Kaknum 00pa3oM NpouCXOUT TEIIOBOH 0OMEH MEX/y OTpaHUUCHHBIM LIXJIMHIPOM U OKpYIKarolen
cpeniol B mpoliecce HECTAIIMOHAPHOHN TEeTIONPOBOHOCTH?

Kak Bnmsier TemoBas HHepIHA MaTeprajia OTPaHUHICHHOTO IIFUTHH/PA Ha MPOIecC HeCTAIHOHAPHON
TEIUIOTIPOBOAHOCTH?

Kakmm 00pa3om ydauTeIBaeTCsI BO3MOKHOE 00pa30oBaHKEe KOHJCHCATA WM UCTIAPCHHUS B TIPOIIECCE
HECTAallMOHAPHOW TETUIONPOBOJIHOCTH OTPAaHHICHHOTO MMIINHApA?

Kak Bnmsier ypoBeHB IIyMa ¥ BHOpAIIUH Ha IPOIIECC HECTAIIMOHAPHON TEILIONPOBOIHOCTH
OTPaHUYECHHOTO IIFITHHIpA?

Kaknm o6pa30M YUYUTBIBACTCSA HCOJHOPOAHOCTE U AaHU30TPOIIUA MaT€pHralia OrpaHUYCHHOI'O
LIIMHAPA IPU MOJICIMPOBAHUH HECTAI[HOHAPHON TETJIONPOBOJHOCTH?

Kak BnmsieT TenaoBoe W3IydeHHe Ha MPOIEeCcC HECTAIIMOHAPHOH TEIIONPOBOJHOCTH OTPAaHHUYEHHOTO
uuiMHIpa?

KakuM 06pa3om MpoucxoauT y4eT TeIUIOBBIX MTOTEPh MPH MOJEIHPOBAHIH HECTAITHOHAPHOU
TEIUIOTPOBOAHOCTH OTPAaHHYCHHOTO IAIHHApA?

Kak BIusroT mapaMeTpsl OXJIaXIAI0MIeH Cpebl Ha IPOIECC HECTAIMOHAPHOH TEIUIOPOBOTHOCTH
OTPaHUYECHHOTO IIFITHHIpA?

Kax yuuTsiBaeTcsi BO37ieiicTBIE OKpY>KaroUleil cpeibl Ha Mpoliecc HeCTalMOHAPHON
TEIJIONPOBOJHOCTH OFPaHUYEHHOTO MWIIMHIpa?

Kak Bnusier HaTM4Me U XapakTePUCTUKU TEIDIOBBIX HCTOYHUKOB Ha MPOIECC HECTAMOHAPHOM
TEIUIOMPOBOAHOCTHU OTPAHNYEHHOT'O LII/UII/IH)Ipa?

KaknM 06pa3om ydanThIBaeTCs BIMSIHAE TEMIIEPATYPHBIX TPAIUEHTOB HA Y3PPEKTUBHOCTD
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DopMBbI TEKYLIEro
KOHTPOJIsA

IIpuMepbl THIOBBIX 3a1aHUI

dopmupyemas
KOMIeTEeHIUs

23.

24.

25.

26.
217.

28.
29.

HECTallMOHAPHOU TETIONPOBOAHOCTH OIPaHUYEHHOTO LMWINHApa?

Kak BIusroT mapaMeTpsl OXJIaXI€HHsI Ha MPOLECC HECTALlMOHAPHOM TeIIONPOBOIHOCTH
OTpPaHUYEHHOTO IUIUHIpa?

Kak yunTsIBaeTCS ypoBEHb BIaXHOCTH B pacuyeTax HECTAI[IOHAPHON TEMJIONPOBOJHOCTH
OTpaHUYEHHOT0 IUIUHIpa?

Kakum 00pazoM y4uThIBaeTCS MPOHUIIAEMOCTh MaTepralla OTpaHHYEHHOT0 MINHPA TIPH
MOJIETTMPOBAaHUN HECTAIIMOHAPHON TEIUIONPOBOIHOCTH?

Kaxk Brusier Bpemst Ha IpoLecc HeCTAlMOHAPHOH TETIIONPOBOIHOCTH OTPAHUYEHHOTO IIMIHHApa?
Kaknm 00pa3oM ydInuTHIBacTCS BIMSAHUE OKPYKAIOIIEH Cpebl Ha TEIUIOBOM OamaHC OrpaHMIEHHOTO
LIJTMHIPA TIPHA HECTAMOHAPHOH TETUIONPOBOJHOCTH?

Kaxk Bimsier reomeTpust OrpaHUYEHHOTO [UIIMHAPA Ha MPOLECC HECTAMOHAPHOH TETIIONPOBOIHOCTH?
KaxuM 06pa3oM NpoucxoauT ONTUMU3AIMS 30NN OTPAaHUICHHOTO IIMIINHAPA B KOHTEKCTE
HECTalMOHAPHOM TETIONPOBOIHOCTH?

Kak BnmseTr HEOAHOPOAHOCTh M AHH30TPOIMS OTPAHMYEHHOIO IIWJIMHIpAa Ha TpoIecc HecTal[MOHapHOH
TEIUIONPOBOAHOCTHU?

19

- /13 no paznemny
«TemmooOMmen
W3ITyYCHUEM

Uznyuenne o0beJMHEHHOE

Bonpocs! mo /13

BoOoo~Nogk~whE

12.
13.
14.
15.

16.

0.

UYro Takoe 00bEAMHEHHOE M3IyIEHHE U KaK OHO OTJIMYACTCS OT JPYTHX CHOCOO0B TerooOMeHa?
Kakum 00pazom omuceiBaeTcs 00beANHEHHOE H3TyYEHHUE B paMKax TeIIoMaccooOMeHa?

Kakne (hakTophl BIMSIOT HA HHTEHCHBHOCTD 00BbEANHEHHOTO H3Ty4YeHH?

KakoBbI OCHOBHBIE YpaBHEHUS X MOJIEINH, UCTIONb3YEMbIE IJIsl aHAJIN3a 00bEANHEHHOTO H3ITyYeHHs?
Kaxk Bimsier Temneparypa HOBEpXHOCTH Ha 00bEANHEHHOE H3Ty4eHHe?

Kaknm 00pazoM nponCcXOUT MEPEeHOC SHEPTUH PH 00bEJMHCHHOM H3ITydeHUH?

Kakwne ¢u3ndeckne sBICHHUS CBA3aHBI C 00bEAMHEHHBIM H3TyUeHHEM ?

Kak BnmsieT reoMeTpHs NOBEPXHOCTEH Ha 00beAMHEHHOE H3ITyueHHue?

Kakum 00pazom onieHHBArOTCS KOAPPUIMEHTHI U3Ty4eHHs IPU 00bEeIMHEHHOM U3JTy4eHUH?

Kak BIusroT onTHyeckue CBONCTBAa MaTepualia Ha MHTEHCUBHOCTb O0BETUHEHHOTO U3TYYCHUS?
KaxuM o6pazom MomenupyeTcs B3auMoIeHCTBHE MEXY 00BETMHEHHBIM H3IIyYeHHEM U IPYTUMHU
BU/IaMH TETIOOOMeHa?

Kaxk BusiroT pazmeps! NOBEpXHOCTEH HAa 00BEIMHEHHOE N3ITydeHHE?

Kaknm 00pa3oM yduTBIBaeTCS CHIEKTPaIbHAS 3aBUCUMOCTh O0BEJMHEHHOTO M3ITyYeHNUS?

Kak Bimsier coctaB cpelipl Ha 00bETMHEHHOE N3TydeHHe?

Kaknm 00pazoM nponcxoaut ydeT abcopOLK 1 paccessHusI PU MOJICTUPOBAHUN 00be TMHEHHOTO
U3Iy4deHus?

Kak BimsieT SJMHCCUBHOCTH ITOBEPXHOCTEH HA MHTEHCUBHOCTH 00BETMHEHHOTO U3ITYIEeHUS?

OIIK-3:
WI-OIIK-3.2
OIIK-4:
UJI-OTIK-4.2
WI-OIIK-4.4
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17. Kaxum 00pa3oM y4uTHIBaeTCS T€OMETPHUECKOE pacIpe/ielieHHe TOBEPXHOCTEH ITpU aHalnu3e
00BEMHEHHOTO H3ITyYeHUs?

18. Kax BnusIOT TeMIepaTypHble IpaleHThl Ha 00beANHEHHOE H3Ty4yeHne?

19. Kaxum 00pa3oM y4uTHIBaeTCS B3aUMO/ICHCTBUE MEKIY PA3IMYHBIMU TIOBEPXHOCTSMU MPH
00bEIMHEHHOM H3ITy4EeHUH?

20. Kax BiusieT opueHTalus IIOBEpXHOCTEH HA HHTEHCUBHOCTh O0OBEJMHEHHOTO M3ITyYCHUS?

21. Kaxum 00pa30oM OLIEHHBAIOTCS TEIIOBBIE OTOKH MPH 00BETMHECHHOM U3ITYICHUHU?

22. Kax BIHSIOT ONTHYECKHE CBOWCTBA OKPYIKAOIIEH cpelpl Ha 00beINHEHHOE N3TydIeHUE?

23. Kaxum 00pa3oM IpOUCXOANUT YUET TeTUIOOTPAKEHHS IPHU MOJECTUPOBAHUN 00BEIHHEHHOTO
H3Nny4deHus’?

24. Kax BIMSIET MOIIONMEHNE H3TY4YEHHS Ha TEIUIOBBIE TOTOKU MPH OOBbEANHEHHOM H3Iy9ICHUH?

25. Kakum 00pa3oM y4HTHIBAETCS F€OMETPHUS U KOHPUTYpaIsi CUCTEMBI IPU aHAN3e 00bEANHEHHOTO
H3ITydeHus?

26. Kax Biusier 3¢ dexT cTekia Ha 00beAMHEHHOE H3Ty4YeHHe?

27. Kakum 00pa3oM IPOUCXOMT YUeT TEIIOU3IYYCHUS TPU MOCIUPOBAHUN 00bEIMHEHHOTO
H3ITydeHus?

28. Kax BimsieT TeMIepaTypHoe I0Jie Ha HHTCHCUBHOCTh 00BbEJUHEHHOTO U3ITyYCHUS?

29. Kakum 00pa3oM IPOUCXOIMT MEPEHOC TETIa IPH B3aNMOAEHCTBUN 00BEIMHEHHOTO U3ITyIEHHS C
JIPYTHMH IIpOIeccaMu?

Kak BIusroT onrtudeckue CBOMCTBA HOBerHOCTeI;’I Ha MHTCHCHUBHOCTb O6’LG,I[I/IH€HHOI'O I/ISJ'Iy‘IeHI/Iﬂ?

20

- YCTHBIN OMpoC 1O
pasneny «TemnooOmen
IIpyu USMCHCHUN
arperaTHoro
COCTOSIHUS
OJHOKOMIIOHCHTHBIX
TETUTOHOCHUTEIICH

[TpumepHBIE BONPOCH K ONpocy

1.

2.
3.

o

©oNo

11.

Kakim 00pa3oM IporCXoAnuT TeII000MEH PY U3MEHEHHH arperaTHOr0 COCTOSIHUS OJHOKOMITOHEHTHBIX
TEIIOHOCHUTEIIEH?

Kak Brusier n3meHeHne (a3pl Ha TEITOOOMEHHBIH MPOIecC 0THOKOMIOHEHTHBIX TEIUIOHOCUTEIICH?
Kakue ocHOBHBIE (pU3NYECKHUE SIBICHUS CBSI3aHBI C TEINIOOOMEHOM MPU U3MEHEHUHU arperaTHoTo
COCTOSTHUA?

KakuMm 00pa3oM MpOUCXOIUT MOTJIOIICHHE U BBIZCICHHE TeIa Mpu (Ha30BbIX Mepexoaax?

Kak Bausier 1aBjieHue Ha TEIUIOOOMEH MPH W3MEHEHHUHU arperaTHOrO COCTOSIHUS OTHOKOMITOHEHTHBIX
TEIIOHOCUTECH?

Kakmm 00pa3oM mporcxoauT HenapeHe U KOHICHCAIHS B MpoIiecce TeruioooMeHa?

Kak Brusiet Temriepatypa Ha TeII000OMeH ITPH U3MEHEHHH arperaTHOr0 COCTOSIHUS TEIUIOHOCUTENCH?
Kakum 00pa3oM yunuTheiBaeTCs H3MEHEHHE 00beMa IpH (Pa30BhIX MepexoiaX B pacyerax TermioooMeHa?
Kak BrusieT CKOpOCTh H3MEHEHUS arperaTHOro COCTOSIHUS Ha TeII000OMEHHBIH mporiecc?

. Kakum 06pa30M MOJACIUPYIOTCA TEIUIOBBIC TOTOKU IPU U3BMEHCHUUN arperaTHOro COCTOAHUA

OJIHOKOMIIOHEHTHBIX TETIJIOHOCUTENIEH?
Kax BamsieT moBepXHOCTHOE HATSHKEHUE Ha TETUI000OMEH NpH (ha30BbIX Mepexonax?

OIIK-3:
HNJI-OI1K-3.2
OIIK-4:
NJI-OI1IK-4.2
HNJI-OIIK-4.4
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12.

13.
14.

15.

16.

17.
18.

19.
20.

21,

22,

23.
24,

25.

26.

27.
28.

29.
30.
31.
32.

33.

Kakum 00pa3oM IpOUCXOAUT YUET BA3KOCTH U KOHAYKTUBHOCTH MPH PacyeTe TeII000MeHa MpH
W3MEHCHUU arperaTHoro COCTOSHUS?

Kak BIUSIOT reoMeTpus U KOH(PUTYpaIys CHCTEMbI Ha TEII0O0OMEH MpH (Pa30BBIX mepexoaax?
Kakum 00pa3oM y4HUTBIBACTCS B3aMMOJICHCTBHE C OKPYIKAIOIICH CPeIoi MPHU TEINIO0OMEHE TIPU
W3MEHCHUU arperaTHoro COCTOSHUS?

Kak Brusier Hamn4me npuMeceid Ha TETI000MeH npH (Pa30BbIX MEepexojax 0JJHOKOMIIOHCHTHBIX
TEIUTOHOCHUTENEH?

Kaxmm 00pa3om OIeHHBAIOTCS TEIUIOBBIC IOTOKH MPH M3MEHEHUH arperaTHOTO COCTOSHUS
TEIUTOHOCHUTENEH?

Kak BrusieT TemmoeMKoCThb Ha Iporiece TeriooOMeHa mpu (pa3oBBIX Mepexomax?

Kakmm 00pa3oM IpOUCXOANUT YUET TeIUIOOTPAKCHHS U TEIUION3ITYUCHUS IIPH pacdeTe TeIIoo0MeHa Ipr
W3MEHECHUH arperaTHoro COCTOSHUS?

Kak BnmsieT pa3Mep 4acTuIl Ha TEIUIOOOMEH MPU KOHCHCALUHN U UCTIAPCHUU?

KakuM 00pa3oM yuuTHIBAETCS MEPEHOC MACChl B IIPOIIECCE TEIUIOOOMEHA MPU U3MEHEHHUH arperaTHoro
COCTOSTHUS?

Kak BausieT miIoTHOCTh MapoOB Ha TEIIOOOMEH MpH (Pa30BbIX MePexo1aX 0JHOKOMIIOHCHTHBIX
TEIUIOHOCUTENEN?

Kaxmim 00pa3om omuckiBaeTcst (a3oBbIi IepeXxo B MAaTEMAaTHUSCKUX MOJICIISAX TEII000MEeHa IpH
W3MEHECHUH arperaTHOro COCTOSHUS?

Kak Brusier moBepXHOCTHAsI aKTUBHOCTh Ha TEIDIOOOMEH MpH (ha30BBIX Mepexomax?

Kakum 00pa3oM IpoOUCXOANUT y4eT KOHBEKTUBHOTO TETIOOOMEHA ITPH U3MEHEHUH arperaTHoro
cocTosiHUS?

Kak BrusieT cTpyKTypa HOBEPXHOCTH Ha TEIUIOOOMEH NpH (a30BBIX IEPEX01aX 0JTHOKOMIOHESHTHBIX
TEIUIOHOCHUTENEH?

KakuMm 00pa3oM O1eHUBAIOTCS KO3 GUIIMEHTHI TeIIOOTAAYH U TEILIOMOTIOMIECHHS MPH (a30BBIX
nepexonax?

Kak BausieT II0THOCTh JXUAKOCTH Ha TEIIIOOOMEH P U3MEHEHUH arperaTHOro COCTOSIHUS?

Kaxum 06pa3oM mporcXoauT yueT TeII00TBOAA U TETI000OMEHa ¢ TEIIONPOBOAHOCTHIO MIPH pacueTe
TeIuI000MeHa 1pH (pa3oBBIX mepexoaax”?

Kak Brusier yckopeHue u 3aTOpMaKUBaHHE Tporiecca (pa3oBoro mepexoaa Ha TEII00OMEH
OJTHOKOMIIOHEHTHBIX TEIUIOHOCHUTEIICH?

Kaknm 00pa3oM IpOUCXOAUT YUET TeIUIoNepeIadn Yepe3 MOBEPXHOCTH P (pa30BEIX Hepexoaax?
KakoBbl HE0OXOIUMBIE ¥ JOCTATOYHBIC YCIOBHUS KUIICHUS M KOHICHCAIINN?

Kak Bimsier W3MEHEHHE TEMIIEPAaTypHOTO Hamopa Ha KOA(PQUIHMEHT TEIUIOOTIAYd IMPH KUTICHHHA H
KOHIEHcCAun?

O1eHHTE 10 MOPSAKY BEJIMYMHBI TOJIIUHY IUIEHKH KOHCHCATA HA BEPTUKAJILHON ITOBEPXHOCTH.
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34. Kak ompeieuTh MOJOKCHUE TPAHUIBI MEKIY MYy3bIPHKOBBIM M MEPEXOJHBIM K IUICHOYHOMY PEKUMY
KUTIEHHS?
35. KaxkoBbI npe/ie/bHBIC CITyYau MPH KUIICHUH JIBIKYIICHCS KUIKOCTH?

BnuseT nmu opueHTanus MOBEPXHOCTH TEIUIOOOMEHAa B MPOCTPAHCTBE HA BEIMYMHY O MPU ITy3BIPHKOBOM
KHUIIEHUHU U NJICHOYHOM KOHJIeHCcauu?

21

- YCTHBIN OIIPOC 110
pa3aeny «Pacuer
TEMI000MEHHBIX
arnmnapaTroBy

IIpumMepHbIe BOIPOCHI K ONIPOCY

1.
2.
3.

© oo~ GA

11.

12.

13.
14.
15.
16.
17.

18.
19.

20.
21.
22.

23.

Kakum o6pazom nponsBourcs pacyeT 3h(HEeKTHBHOCTH TEIUIOOOMEHHBIX alapaToB?

Kaxk Biusiror nmapameTpsl paboueii cpesibl Ha pacueT TerIo00MEHHbIX armnapaTroB?

Kakum 00pa3oM y4HuTBHIBAa€TCS THAPOIUHAMHYECKOE CONPOTUBIICHHE MTPH PacueTe TEII00OMEHHBIX
annaparoB?

Kaxk Brusier BBIOOp MaTepHana Ha pacyeT U IPOCKTUPOBAHUE TEIUIOOOMEHHBIX aIapaToB?

Kaknm 00pa3oM nponCcXoauT pacyeT TEIUIONepeaadr Yepe3 CTCHKH TeIII000MEHHBIX aIlnapaToB?
Kaxk Busiror reoMeTpryeckre napamMerpsl Ha 3QEeKTHBHOCT TEINIOOOMEHHBIX alnapaToB?
Kakum 00pazom onpeaesstoTcst THAPaBINISCKHUE U TETUIOBBIC TOTEPH B TEIUIOOOMEHHBIX amapaTax?
Kaxk BrmsieT Teu1oBoi pexxuM Ha BEIOOP M pacyeT TeINIOOOMEHHBIX anaparos?

KaxumM 06pa3oM NpouCXoAUT pacueT CONPOTUBICHUS TEIUIONepeiadye B pa3IHUHBIX TUIIAX
TEMJI000MEHHBIX anmnapaTtoB?

Kak Biusier pesxuM pabOThI Ha IPOSKTUPOBAHUE U pacyeT TeIIO0OMEHHBIX alnapaToB?

Kakum 00pa3oM y4uThIBacTCS MPOCKAIb3bIBAHUE U MEXaHHYECKHE MTOTEPU B TETIIOO0OMEHHBIX
anmaparax?

Kak Biusier BBIOOp METO/Ia pacueTa Ha TOYHOCTb OLEHKU 3()(DEeKTUBHOCTH TETIIOOOMEHHBIX
annaparoB?

Kaknm 00pa3oM NponCcXoauT pacyeT MOrpaHMYHOTO CJIOS IPH TeIioooMeHe?

Kaxk Bimsier TypOyJIeHTHOCTD NOTOKA Ha 3((EKTHBHOCTD TETUIOOOMEHHBIX aNmapaToB?

Kaknum 00pa3oM yduThIBacTCS KOHICHCAIMS M UCTIAPEHHUE B pacyeTe TeII00OMEHHBIX arnaparoB?
Kaxk BiusiroT a3oBble mepexoabl Ha NPOSKTUPOBAHKE M PACUET TETIIOOOMEHHBIX aIapaTroB?
Kakum 006pazom onpezensiercs 3QpPpeKTUBHAS TTOBEPXHOCTh TEIUIOOOMEHA B arnapaTax ¢ MICHOYHBIM
TerI000MeHoM?

Kak BnmsieT BIOOpP TEIUIOHOCHUTEINS Ha pacueT U MPOEKTHPOBAaHHE TETNIOOOMEHHBIX anmapaToB?
KakumM 06pazom onTUMU3UpPYETCS T€OMETPHS TEINIOOOMEHHBIX alapaToB U JOCTIDKEHHS
MaKcCHMallbHO# 3 dexkTuBHOCTH?

Kak BimsieT TemIonpoBofHOCTh MaTepraa Ha 3 GEeKTHBHOCTD TEIJIO0OMEHHBIX alnapaToB?
Kaknm 00pazoM NponcXoquT pacyeT ¥ BEIOOP TepMETHYHOCTH TEITIOOOMEHHBIX armnaparoB?

Kaxk BiusiroT TepMOIMHaAMUUECKHE CBOICTBA HAa PacyeT U MPOSKTHPOBAHUE TEIFIO0OMEHHBIX
anmnaparos?

Kakum o0pa3zom omnpezersercs onTHMallbHas IJIOMIaAb HOBEPXHOCTH TEIUIOOOMEHA B anmnapaTax?

OIIK-3:
HN-OIIK-3.2
OIIK-4:
NJI-OI1K-4.2
HNJ-OIIK-4.4
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24.
25.
26.

217.
28.

29.

Kaxk Biusier BbIOOp THIIA TEIUIOOOMEHHOTO arapara Ha ero 3G(eKTHBHOCTH?

Kaknum 00pa3oM y4uTBHIBAaEeTCS TEIIOBOE M3IIyYEHHUE NIPU pacyeTe TEII00OMEHHbIX anmnapaTros?

Kaxk Biusier pa3menieHue TemIo00OMEHHBIX annapaToB Ha UX 3()(EeKTHUBHOCTD U
MIPOHU3BOIUTEIBHOCTH?

Kakum 00pa3oM NponCXOJUT pacyeT NOTeph AaBJICHUS B TEINIOOOMEHHBIX annapaTtax?

Kak Biusier BbI0Op criocoba mojaun TEIUIOHOCHUTENS Ha TPOEKTUPOBAHUE U pacyeT TerI000MEHHBIX
anmaparos?

Kaxum 00pa3zoM onpeznenseTcst ONTUMAIbHOE PaclpeieieHue TeIUI00OMEHHON TOBEPXHOCTH B
ammaparax?

Kak Bouser MaCH.ITa6I/IpOBaHI/IC TEII000MEHHBIX armnaparoB HAa UX MPOU3BOAUTCIIBHOCTD U 3(1)(1)6KTI/IBHOCTB?

22

- YCTHBIA OIPOC IO
pazaeny
«TenmomaccooOMeH B
IByx(ha3HBIX Cpeax u
IIPpU XUMHUYECKUX
MPEBPALCHUTX)

[TpumepHBIE BOIIPOCH K OIPOCY

RN NS

15.
16.
17.
18.

19.
20.

KakuM 06pa3om mponucxoauT TEIIoMaccooOMeH B IByX(a3HBIX cpenax’?

Kak Bnusier xuMuueckoe npeBpalieHre Ha mpoiecce Teriomaccooomena’?

Kakwe ¢usndeckue sIBICHUS CBSI3aHbI C TEIIIOMAacCOOOMEHOM B IBYX(a3HbIX cpeaax?

Kaknum 00pa3oM NpoUCXO/IUT MOTIIONICHUE U BBIICICHHE TEIUIa B IIPOLIECCEe TEIIoMaccoooMeHa?
Kaxk Biusier ¢a30BbIii cocTaB Ha TemIoMaccooOMeH B ByX(a3HbIX cpenax?

Kakum 00pa3om yduThIBacTCs U3MEHEHHE 00beMa MpH (Pa30BbIX MEPEexXoax B pacueTax
TeraoMaccooOMeHa?

Kak Bnmsier maBineHne Ha TeIIoMaccooOMeH B IBYX(a3HbIX cpenax?

KaknM 00pa3oM mponcxoauT ucnapeHne U KOHACHCAIHS B TIpoIiecce TeroMaccoooMeHa?

Kak Bnmsier TeMriepatypa Ha TeImioMaccooOMeH B IByX(a3HBIX cpenax?

KakuM 00pa3om yunuTeIBaeTCsI H3MEHCHHE KOHIIEHTPAINH BEIIECTBA MIPH XUMHICCKIX
MIPEBPAIIEHIIX B TEIUIOMAaCCOOOMEHHBIX pacueTax?

Kak Bnmsier ckopocTh H3MEeHEHUS (Pa30BOro cocraBa Ha TEIIIOMacCOOOMEH B ABYX(a3HBIX cpemax?
Kakum 00pazoM MOJEIMPYIOTCS TEIIOBBIE TIOTOKH MPU TeIioMaccooOMeHe B IByX(da3HbIx cpenax?
Kak BiusieT OBEpXHOCTHOE HATSHKEHUE Ha TEIJIOMacCOOOMEH IpH (pa30BbIX Hepexoaax?

Kakum 06pa3oM yuuTheIBaeTCs B3aUMOJIEHCTBUE C OKPYIKAIOUIEH Cpeloi Mpu TemoMaccooOMeHe B
nByx(hasHbIx cpenax?

Kak Biusier Hau4une npuMeceii Ha TermioMaccooOMeH npu (a3oBbIX mepexoaax?

KakuM 00pa3oM OIeHHBAIOTCS TEIUIOBBIE IIOTOKH IPHU TeIIOMaccooOMeHe B IBYX(a3HBIX cpenax?
Kak BnmsieT TermnoeMKoCTh Ha MpoIiece TermIoMaccooOMeHa B IByX(a3HbIX cpenax?

KakuM 00pa3oM MpouCXOAUT YYeT TEIUIOOTPAXKCHUS U TSIUIOM3ITYYSHHS TP pacyeTe
TEIIOMaccoOOMEeHa B IBYX(a3HbIX cpenax”?

Kak Bimsier pa3Mep 4acTuI] Ha TEIDIOMacCOOOMEH NPY KOHICHCAIIUH U MCTIap CHUN?

Kakum 00pa3oM y4uThIBaeTCsI IEPEHOC MACCHI B MPOIIECcCe TEIIOMaccOOOMeHa B IBYX(ha3HBIX
cpenax?

OIIK-3:
HUJI-OTIK-3.2
OIIK-4:
WI-OIIK-4.2
UJI-OTIK-4.4
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21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31
32.

33.
34.

Kaxk Biusier IiIoTHOCTB MapoB Ha TerioMaccooOMeH MpH (a3oBbIX Nepexoax B ABYX(a3HbIX
cpenax?

Kakum o0pazom omuckiBaeTcst (pa3oBbIi Epexo/] B MaTeMaTHUECKHX MOJENSX TeIIoMaccooomMeHa?
Kak Biusier moBepXHOCTHAs! aKTUBHOCTh HA TEINIOMaccooOMeH npH (a3oBbIX mepexonax?

Kakum 00pa3oM NponCXOJUT y4eT KOHBEKTUBHOTO TeIioMaccooOMeHa B AByX(ha3HbIX cpenax?
Kak Biusier cTpyKTypa MoBEpXHOCTH Ha TEINIOMaccooOMeH NpH (a3oBbIX mepexonax B AByX(azHbIX
cpemax?

Kakmm 06pa3zom oreHnBaroTCs K03 GUITHEHTH TeTIOO0TAAYN U TETUIOMOTIIOMICHUS ITPH (ha30BBIX
mepexoaax B AByxX(a3HbIX cpenax’?

Kak BimsieT mI0THOCTH JKUIKOCTH Ha TETJIOMaccOOOMEH NP U3MEHEHNH (Pa30BOTO COCTaBa B
IByX(ha3HbIX cpenax?

Kakum 06pa3oM MpoucxouT y4eT TEIIO0TBOIa U TEINIOMACCOOOMEHA ¢ TETIONPOBOIHOCTHIO IPU
pacuyere TemiomaccooomeHa?

Kak Biusier yckopeHue U 3aTopMakuBaHKe Iporiecca (ha3oBoro nepexozaa Ha TeIioMaccooOMeH B
nByx(hasHbIX cpenax?

Kakum 00pa3oM MpOUCXOAUT YUET TEILUIOTIePEIaun Yepe3 MOBEPXHOCTH P (Pa30BhIX MEPEX0aax B
IByXx(hasHbIX cpenax?

Oricanye MpOIECCOB KOATYIIALMH U IPOOJICHHS Karelb B ABYX(a3HBIX CTPYIX?

Oricanye NporeccoB KOHACHCAIMH U MCIIAPCHUS B ABYX(a3HBIX CTPYIX?

OcpenHeHHbIE YpaBHEHHS OalaHCca MacChl, KOJIMIECTBA IBHKEHNUS ¥ SHEPTHH (a3?

3aMbIKaHUE CUCTEMbI OCPETHEHHBIX YpaBHEHUH. [ paHUuHbIE yCIOBUS?

BimstHre KOHBEKTHBHOTO TEIJIOOOMEHA Ha IapaMeTphl IByX(a3zHoi cTpyn?

23

- TECTHPOBAHHUE 110
pasneny«Temnooomen
Py USMCHCHUN
arperaTHoro
COCTOAHUA
OJHOKOMITOHCHTHBIX
TETJIOHOCHUTEIICH

Bapuanm Nel

Bonpocer OtBeThI
Yka3aTh MaTeMaTH4ECKOE BBIPAKEHUE A) t=f (X, T)
1-mMepHOrO HeCTaIMOHAPHOTO
TEeMIePaTypHOTO MoJIs! B t= f (X)

B t="1(XYy,z,7)
nt="f(xYy,2)

Kakunm criocobom nepenaercst TemioTa A) TemI0npOBOIHOCTHIO
B JJAMUHApHOM IOTPaHUYHOM cJ10e? b) xonBexuuei
B) uznyuenuem
I') Bcemu nepeunciieHHpIME (A+b+B)

OIIK-3:
HNJI-OI1K-3.2
OIIK-4:
HJI-OI1IK-4.2
N-OIIK-4.4




43
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I KOHTpOJIs KOMIIeTeHII M
KoTopoe u3 nmpuBeeHHBIX BBIpaKCHUN AMAd=k({ . -t
siBJIsieTcst ypaBHeHHeM HproToHa-Puxmana? )9 ( ol T e 2) T
_ 1 \4 2 \4
B) 0 =5C[(—=)" - ()]
100 100
dt
Bq=—A(—) Da=at-t,)
dn
Yemy paBHa IPUBEACHHAS CTENIEHD A) 0,25
YEPHOTBI CUCTEMBI, COCTOSIILEN U3 2-X b) 0,8
rapajuiesibHbIX OBEPXHOCTEH, €ClId UX B) 0,2
CTEIICHH 9EPHOTEL & = 0,5 &, = 0,25? 10,5
KakoBo HanpaBneHne rpaaneHTra A) Ilo HOpManH B CTOPOHY BO3pacTaHUs
TeMnepaTypbl? TEMIIEPATYPbI
b) Ilo HOpMaiK B CTOPOHY MaJeHUS
TeMIepaTypsl
B) Ilo xacaTenbHOI B CTOPOHY BO3pacTaHUs
TeMIepaTypsl
I') Ilo xacaTenbHOH B CTOPOHY HaleHUS
TeMIIepaTyphl
24 | - TecTUpOBaHUE 110 Bonpocsi OrBernl OIIK-3;
pasneny «Pacuer Uemy paBHa PUBEACHHAS CTENIEHb YEPHOTHI A) 0,14 WJI-OI1K-3.2
TemT00OMEHHEIX JIByX NapajuleJIbHBIX TIOBEPXHOCTEH, eciu: B) 0,8 OIIK-4:
arnmapaToBy & =025 &, =05? }lé) 8§ NJI-OI1K-4.2
) 0, WJI-OTIK-4.4
Yka3zaTh MaTeMaTH4YE€CKOE BhIPAKEHHE A) t= f (X, ’Z')

3-MEpHOro HECTallMOHAPHOTO
TeMIepaTypHOro moJs!

Kakum ciocobom nepeaacTes TenjioTa
TNONEPEK JaMHUHAPHOI'0O NOIrPAHUYIHOI0 cios?

Bt = f(X)
B t="1(XYy,z7)
nt="~1(xY,2)

A) TemI0npOBOIHOCTEIO
b) xonsekiueit
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Ne DopMBbI TEKYLIEro P8 ] T s T dopmupyemas
I KOHTPOJIs KOMIIeTeHL U
B) usnyuenuem
I') Bcemu nepeuncnenssivMu (A+b+B)
q -
4 TO TaKoe CpeAHe-Iorapudmudeckas A) ( At6 _ Atﬂi ) / gn( Atﬁ / AtM)
Pa3HOCTh TEMIIEPATyp MEKIY ' . ! '
TETJIOHOCHUTENAMH? B) (tl -t ) / (t , —t 2)
B) (At + At )/2
N (At, - At )/2
5  VYka3arh MareMaTHYeCKOE BBIPAKCHHE A) t=f (X, ’Z')
3-MEpHOro CTallMOHAPHOTO
TeMIIepaTypHOro mos! B) U= f (X)
B t="1(XYy,27)
nt="1(xy,z)
25 | - TecTupOBaHUE 11O 1. Tennora mepemaeTcst OT TOPSAYEro TEIUIOHOCHTENS K XOIOAHOMY Yepe3 MIUIMHAPHIECKyo cTeHky mmHoit | OITK-3:
paszneiy L= W-0I1K-3.2
«TennmomaccooOMeH B 0,5 M. OnpeenuTh yAeIbHbIN JTMHEHHBINH TEIIOBOW MTOTOK q ¢, BBT/™, ecnn: OIIK-4:
IByX(a3HbIX Cpeaax u 3 o, 3 o, NA-OIIK-4.2
IIPU XUMHAYECKHUX &y =500 Br/(wK); &, =50 Br/(mK); NA-OIIK-4.4

MIPEBPAIICHUIX)»

d,/d, = 02/021 m; 4 =10 Br/(mK);

At =8 K.
A) 0,108
B) 9,26

B) 116

I) 233

2.Yka3aTh BBIPpAKCHUE TCPMHUYCCKOI'O COIIPOTUBJICHUS TCIJIONECpCAain UCPE3 1'CHOI>‘IHyIO IJIOCKYTO CTCHKy!

1 1 d, 1
A —+—IM—=+——
ad, 24 d; a4,
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rn —+-—
a o,

3.KakuM croco6oM OTaaeTCsl TEII0Ta OT OTOMUTEIBHOIO YCTPOMCTBA OKPYXKAIOMIEMY BO3IYyXY?
A) TemIonpoOBOHOCTHIO

b) kouBeknmei

B) m3nyuenunem

I') Bcemn nepeuncieHHsMu (A+b+B)

4.BpienuTh ypaBHEHHE TEIJIOBOTO OanaHca TeriooOMeHHOro anmnaparal

A) Q=kFAt,
T T
=eFe [(%)" - (-22)°
B Q=eFGl(5)" — (5]

B) Q= rnlcpl(till —ti')ﬂ = mchz (tz _tlz)
N Q=aFAt

5.Beigenuts ypaBHEHUE TO00US AJIs1 TEIUIOOTAYH K 000 KUAKOCTH MPH BBIHYKJIEHHOW KOHBEKIINHU !
A) Nu=cRe"Pr"

5) Nu=cGr"

B) Nu=cRe"

) Nu=cGr™ Pr"

26

- KOHTpOJIbHAs paboTa

Onpenenuts 3HaueHne Kod(Quuuenta Temmooraadn o Br/(M? - °C) OT KOHIEHCHDPYHOIIErOCs

OIIK-3:
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Ne DopMBbI TEKYLIEro P8 ] T s T ®opmupyemas
I KOHTPOJIsA KOMIIeTeHIHA
1o Teme BOJISTHOTO Tlapa K Hapy)KHOW MOBEPXHOCTU TOPH30HTAIBHOM JIaTyHHOU TpyOku amamerpom do/di, | MU-OIIK-3.2
«Konpencauus TeMIepaTypbl HApYKHOU U BHYTPEHHEH MOBEPXHOCTEH CTEHKH TPYOKH te» U tc1 1 konmmvecTBo mapa | OIIK-4:
YUCTOTO TIapay Ga, Kr/(M - 4), KOHICHCUPYIOIIErOCs Ha HAPYKHOU MOBEpXHOCTU TPyOKu. Ilap cyxoii Haceimenubii | MJ]-OIIK-4.2
oA JaBJICHUEM p . BHyTpH TpyOKH CO CKOPOCTBIO (0 IPOTEKAET OXJaxkaaromias Boma, mmeromas | M/-OIIK-4.4
CPEIHIO0 TEMIIEPATYPY byi.
Tabmuma 2.4a
Hcxonuele nanubie [lepBas uudpa HOMEP MO CHKUCKY IPYIIIBI
0 1 2
d2/d1, mm 22/20 34/32 26/23
Tabmuna 2.46
Ucxonueie Bropas mudpa HOMEpa 1Mo CIIUCKY TPYIIITHI
JTaHHBIE 0 1 2 3 4 5 6 7 8 9
p klla 703 | 703,55 704 704,5 705 705,5 706 706,5 707 707,5
W, m/c 0,70 | 0,72 0,74 0,76 0,78 0,80 0,82 0,84 0,86 0,88
ta1, °C 35 30 35 40 45 30 35 40 45 20
27
28 | - xkoHTponbHasg pabora | Ha moBepxHOCTH BepTHKaIbHOU TpyObl BEICOTON H mponcxomuT mieHouHast koHuaeHcanus cyxoro | OITK-3:
no Teme «Kumnenue HACBIIIEHHOTO BOAsHOro mnapa JlaBnenue mapa p, klla. Temmepatypa moBepxHoct TpyOwI t. °C. | MJ-OIIK-3.2
OJIHOKOMITOHEHTHBIX Omnpenenuts 3Ha4YCHUS MECTHOT'O KO3()(UIIHEHTa TEIIOOTIaun Ha pacCcTosHUsIX X, paBHbIX 0,1 n 2 m | OIIK-4:
JKAJKOCTEN OT BepxXHero KoHma TpyOsl. Ilpu pacuere cuurtaTh TeueHHE IJICHKH KOHJEHcaTa JamMuHapHbIM 1o | M/I-OI1K-4.2
Bcell BBICOTE TPYOBI. NA-OIIK-4.4
Tab6muma 3.2a
Hcxonnble naHHbIe [lepBas rudpa HOMEP MO CIHUCKY TPYIIIIBI
0 1 2
t., C 15 27 30
Tabmuma 3.26
Hcxonnsie Bropas mudpa HoMepa 1o CIUCKY TPYIIIBI
TaHHBIE 0 1 2 3 4 5 6 7 8 9
H m 2,8 2,9 2,10 2,11 2,12 2,13 2,14 2,9 2,10 2,11
p, klla 4,18 4,19 4,20 4,21 4,22 4,23 4,24 4,25 4,26 4,27
29 | - koHTposbHas pabora | 3amaua 1. B macnooxmagurene tpanchopmaropHoe macio oxyaxmaercs oT 1t =80 °C go 1 t =30 | OIIK-3:
10 TeMe °C. Oxjaxparomias Boja BXOauT ¢ Temneparypord 2 t = 15 °C. Pacxomgsl macma u Boawl | MJ[-OIIK-3.2
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Ne DopMBbI TEKYLIEro P8 ] T s T dopmupyemas

I KOHTPOJIsA KOMIIeTeHIHA
«PexynepaTtuBHble U coorBerctBeHHO G1 = 0,28 kr/c, G2 = 0,56 kr/c. OnpenenuTs TemnepaTypy BoAbl Ha Beixoge u3 | OIIK-4:
pereHepaTuBHbBIE Maclooxjanurens. PaccuuraTs cpeHeHMHTErpalbHBIN TeMIepaTypHblid Hamop ass npsmotouynoit u | MJI-OIIK-4.2
TETII00OMEHHUKID MIPOTHBOTOYHON CXEM JIBIDKCHHS TCIDIOHOCHUTEIICH. N/J-OIIK-4.4

3anmaga 2. B BozgyxomomorpeBatene Bo3ayx HarpeBaercs ot 20 °C mo 180 °C. Ilpu 3TOM IbIMOBEIE
ra3zel oxnaxaaroTrcs or 400 °C. Onpenenuts CpeAHEUHTETPAIbHBIM TeMIepaTypHbI Hamop st
NPAMOTOYHOM M IPOTUBOTOYHON CXEM JIBHXKEHUS TEIJIOHOCUTENEH.
3agada 3. OnpenenuTs MOBEPXHOCTH TEINIOOOMEHa, ecii yepe3 Hee mepegaetcs 1000 kBT TermtoTs!.
Koadduuuent temmonepenaun 2000 B1/(M2 -K), Temmeparypa mepBOro TEIJIOHOCUTENS Ha BXOJE
300 °C, a Ha Beixozae 100 °C. Temneparypa BToporo TerioHocuresns Ha Bxoae 10 °C, a Ha BBIXoJe
80 °C. Pacuer caenaTh a1 OpPSAMOTOYHOM, MPOTUBOTOYHOM M NEPEKPECTHOM CXEM [IBHIKECHHSA
TerioHocuTened. CpaBHUTH OYYEHHBIN pe3ysbTaT U CAENaTh BBIBOJ.
3amavya 4. OnpeneiuTh IUIONAJb MOBEPXHOCTH TEIUNIOOOMEHHHMKA, B KOTOpoM 6,93 Kr/c
crmupra (CP = 3810 J[x/(xr-K)) oxnmaxkmaercs Bomoit oT Temnepatypsl 65,4 °C no 39,4 °C.
Temnepatypa Boxsl Ha Bxoae 10 °C. Pacxon Bogs! 6,3 kr/c. Koaddumuent remnonepenaqn
568 Bt/(M2 -K). PaccMoTpeTh sl TpeX CXEM JBIIKCHHUS TEIIOHOCHTEINS: MPSMOTOYHOM,
IPOTHBOTOYHON M MEPEKPECTHOTO TOKA.

30 | - koHTponbHas pabora | 3amava 1. Beipa3suTh CBS3b MOTOKOB C TPAJAMEHTAMU KOHIICHTPAIM KOMIIOHEHTOB OnHapHOoi cmecu | OIIK-3:

o TeMe B Oe3rpaHUYHOM cpele. W-0I1K-3.2
«TenmomaccooOmen B | 3amava 2. HalTH IUIOTHOCTH MOTOKA MAacChl IPU TUPPY3UU B HEMOABHKHO 3aKPETUIEHHOM COCY/IE. OIIK-4:
nByx(hasHbeIx cpegax u | 3amava 3. Onenure 9actoty nuhQy3nOHHBIX CKAYKOB MOJIEKYJIBI BOJIBI B KHUIKOH BOJIE. NJ1-OI1IK-4.2
IIPU XUMHAYECKHUX 3anaua 4. [TonbITaliTech npeacka3aTh 3aBUCUMOCTE Koadduurenta auddysun nona B Boanoii cpeae | MJ-OIIK-4.4
MIPEBPAIICHUIX)» OT pa3Mepa U 3apsAJa MoHa. YUTUTE CONbBATHOE U MOHHOE OKPYKEHHE.

3amada 5. CpaBHHTE 110 MOPSAAKY BeMYUHBI KO3 dumenTs! 1udpdy3un u KodppureHTs!

TemneparypornpoBogHocTH. OOBsICHUTE, TOYEMY AJISl HEKOTOPBIX BEIIECTB 3TU BETUUMHBI OJH3KH

MeX1y cOOOH, a /Ui APYTUX BEUIECTB OHHU CYIIECTBEHHO Pa3IUYHBbI.

31 - mabopaTopHas JlabopaTopHasi padora «TemnaooTaaya npu KOHJEHCAUMHU BOJASIHOTO Mapay» OI1K-3:
pabota o Teme 1. Yro Ha3bIBaeTCs MpoOLECCOM KOHIEHCAUK napa? HJI-OI1K-3.2
«KOHHeHcaHI/IH 2. Kakue CYmECTBYIOT BUIbI KOHJACHCAIIMM B 3aBUCUMOCTH OT CMa4YUBaCMOCTU HOBerHOCTI/I? OHK_4
YHCTOTO Tapay 3“ 3anummure 0606HIGHHO€ YpaBHCHUC Ui ONPEACIICHUA KOB(I)(i)I/IHI/IGHTa TCIUIOOTAAYN IIpU I/IH'OHK'42

INICHOYHOM KOHJACHCAIIUuU. I/IH'OHK'44

4. Kak ompenensrorcsi KO3 QHHUIUEHTHI
BEPTHUKAJIbHBIX U TOPHU30HTAIBHBIX TPYO?

5. KakuMm 00pa3oM ONpenesnsfoT ONBITHBIM M pacdyeTHbIH Ko3((UIMEHTH Teruronepeaayn B
IIpeACTaBIeHHOMN paboTe?

TCIUIOOTAAYNM HOPHU KOHACHCAIMW IIapa g IIy4Ka
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Ne DopMBbI TEKYLIEro P8 ] T s T dopmupyemas
I KOHTpOJIs KOMIIeTeHII M
6./laiite  ompeneneHWe TOHATHH  KOHBEKIMS, KOHBEKTHUBHBIH  TEIUIOOOMEH, KOHBEKTHBHAs
TEIIO0TAAYA.
7. YeMm oTnuyaeTcss KOHBEKTHBHAsl TEIUIOOT/aya IPHU KUIICHUH OT KOHBEKTUBHOM TEIUIOOTIAYd B
onHo(dasHoit cpene?
8. Kakoii Bux TeruiooOMeHa rccieayercs B JaHHOH padboTe?
9. [laiiTe ompezesneHue nporecca KUIeHHUs.
10. Yro Takoe TemiooTaaya MpH KUIICHHH B OOJIBIIOM 00beMe?
11. Yro Takoe nmeHTpH napoobpa3oBanus’? Ha3oBuTe ctannm mapooOpa3oBaHMsL.

32 | - naboparopHas JlaGoparopHas pagora «cnbITanue peKyNnepaTHBHOIO TEIIO0OMEHHHKA» OIIK-3:
pabota 1o Teme 1. HazoBuTe mpenMyIiecTBa 1 HEJOCTATKH NCTIBITAHHBIX TETNIOOOMEHHBIX anaparosB. NJI-OTIK-3.2
«PeKyIepaTHBHbIC 1 2. Yro HaspiBaeTcs Kod(QpuUMEHTOM Teruionepenadn? Kakos (GU3MUeCKHi CMBICT €IMHUIBI €TO | OT[K-4:
pereHepaTHBHBIE H3MEpEHHs? WJ1-OI1K-4.2
TeIIIOOGMEHEHKID 3. Kakue ¢axropsl ¥ napaMeTpsl TEIUIOOOMEHHBIX alllapaToB BIUSIOT HAa BEIUYUHY KOd(QQHIIHEeHTa WJ1-OTIK-4.4

Teronepenadn?

4. B yeM 3aKJII04AOTCS NMPEUMYILECTBA IPOTUBOTOYHOM CXEMBI 110 CPABHEHHUIO C MIPSIMOTOYHOM?

5. MoxeT 1 TeMIieparypa ropsiuero TeINIOHOCHUTEIIS Ha BBIXOJC U3 TEIFIOOOMCHHUKA ObITh MCHBIIIC
TEMIIEPaTypPhl XOJIOJJHOTO TEIJIOHOCHUTENISI HA BHIXOJIE U3 TEINIO0OMEHHUKA?
6. B kakux ciry4asx npu pacyere TeII000MEHHHKA MOXKHO OJIb30BAThCSI CPEJAHUM apU(PMETHICCKUM
TEMIIEPaTYPHBIM HAIOpOM?

33 | - pedepar no pasmeny | Ilepeuenv mem peghepamos: OIIK-3:
«Pacuer Oco0eHHOCTH pacyeTa ITaCTHHYATHIX TETNI00OMEHHHUKOB. WI-OIIK-3.2
TEMII000MEHHBIX MeTo/pI pacyeTa TEII00OMEHHUKOB C TIPOTOYHOIN CMECHIO. OIIK-4:
arrmapaToBy» Pacuer Terio00MEHHUKOB C UCIIOIb30BAHUEM MpOTrpaMMHBIX KOMIIJIEKCOB. I/IJI-OHK-4,2

Pacuer TermiooOMEHHHKOB B YCIOBHAX MIEPEMEHHOTO pexkrMa PabOTHI. WUI-OIIK-4.4

AHaM3 ¥ ONTUMH3ANHUS TETUIOOTAAYH B TPYOUATHIX TEIIO0OOMEHHUKAX.
MonenupoBaHue TEIIONEPEHOCa B KOKYXOTPYOHBIX TEIIIOOOMEHHHUKAX.
Pacuer TermiooOMEHHHUKOB C UCTIOIB30BAaHHEM YUCIICHHBIX METOIOB.
Brusiaue mapamerpos ironia Ha 3QpPEeKTHBHOCTH TeII000MEHa.
Pacuer TermiooOMEHHUKOB C MPUMEHEHUEM METO/1a KOHEYHBIX 3JIEMEHTOB.
0. Temnootayua U TEMJIONOTJIONICHNE B KPUBOJIMHEHHBIX TETUIOOOMEHHBIX amaparax.
1. MeTo/pI pacyeTa MOrPaHUYHOTO CJIOS M €r0 BIMSIHUE Ha TEIUIO0OMEH.
12. OnruMu3anus TeoMEeTpUH IIACTHHYATHIX TEINIOOOMEHHUKOB JIJIsI TOBBITIICHUS
3¢ (HEeKTUBHOCTH.
13. Ananu3 BiIMsSHHS TEIUIOPU3NIECKUX CBOWCTB MaTepHAIOB Ha TEINIOOOMEHHBIH MPOoIecc.
14. Pacuet 3(ppeKTUBHOCTH TEIUIOOOMEHHUKOB C UCTIOJIh30BAHUEM DHTPOIIUIHHOTO aHAIIN3A.

RBPpowoo~Nok~whE
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I

DopMBbI TEKYLIEro
KOHTPOJIsA

IIpuMepbl THIOBBIX 3a1aHUI

dopmupyemas
KOMIeTEeHIUs

15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
217.

28.
29.

30.
3L
32.
33.

34.
35.

HUccnenoBanue Teronepenady B MHOTOPSITHBIX TPYyOUaThIX TEIIOOOMEHHHUKAX.
Omnpenenenue ko3 duimenTa TEIO0TAAYN B Pa3IMYHBIX THIIAX TETTIO0OMEHHHUKOB.
Pacuer terutonepenauu B 1Byx(a3HOM MOTOKE B TUIACTUHYATHIX TETNIOOOMEHHUKAX.
Brusiaue pexkuMoB TedeHus Ha 3QGEKTUBHOCTH TETI000MEHa B KOKYyXOTPYOHBIX
anmaparax.

Pacder TeroBbIX OTEPh B CUCTEMaX TEIIIO0OMEHA U CIIOCOOBI X CHHKCHUSI.
HccnenoBanue TeruionepeHoca B MPOMBIIIICHHBIX HCIIAPUTENSX U KOHIEHCATOpaXx.
Ontumu3anys napaMmeTpoB MIACTUHYATHIX TEIIOOOMEHHUKOB JJ1 MUHUMH3ALUU
TUAPABINYCCKUX IMOTCPD.

Pacuer addekTrBHOCTH TETIIOOOMEHHBIX aNIIapaToB ¢ MPUMEHEHHEM TEeTI00OMEHHBIX
YHCen.

MerToapl pacdera TEIUIOBOH OT/AAa4H B PEKYNEPaTUBHBIX TETFIOOOMEHHBIX alllapaTax.
Omnpenenenue mapaMeTpoB MepeHOca Teria MPU KOHCHCAIIMY B TPYOUAThIX ammapaTax.
Pacuer TermiooOMEHHHUKOB C UCTIOIE30BAHHEM aHATUTHYCCKUX MOJICEH 1 KOPPEIIsIIni.
UccnenoBanne 3(h(heKTHBHOCTH TETUIOOOMEHHBIX alllapaToB MPH Pa3TUYHBIX PEKUMAX
paboTHL

OmnpeneneHue BIUSHAS TEOMETPUH TEITOOOMEHHBIX TTOBEpXHOCTEH Ha 3 (HEeKTUBHOCTD
TErI0oOMeHa.

Pacuer nmapaMeTpoB TCIJIOOTAAYU B PA3JIMYHBIX THIIAX IUIACTUHYATBIX TEIJIOOOMEHHUKOB.
MojenupoBaHue MPOIECCOB TEMI000MEHa B MHOTO(A3HBIX MTOTOKAX B KOKYXOTPYOHBIX
ammaparax.

Onrtumuzanys npoiecca TermIooOMeHa B CHCTEMAaX € HCIOIb30BAHUEM CETMEHTHPOBAHHBIX
TPyOUAaThIX ammapaTos.

Pacuet TeroBbIX OTEPh B 3aMKHYTBIX CHCTEMAaX C IPUMEHEHHEM METO/a SKBUBAICHTHBIX
TEIUIONPOBOJAHOCTEN.

AHau3 BIUSHUS TAPAMETPOB TEIIIOOOMEHHUKOB Ha SHEPTeTHYECKYIO 3(P(PEKTUBHOCTh
CHCTEM.

OreHka TemI00TIa4yH B TPOMBIIIUIEHHBIX peKyIepaTopax U pereHeparopax.

Pacuer 3¢ dexTHBHOCTH TETUIOOOMEHA B CHCTEMaX C HCIOIb30BaHHEM TEIIOHACOCOB.
MerTobl pacyera TeI000MEHHBIX alllapaToB MPH HATMYUH KOHICHCALMHI WIH UCTIAPEHHUSL.
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5.2. KpI/ITepI/II/I, IIKaJIbl OOCHUBAHHA TCKYIICI'O KOHTPOJIA YCIICBACMOCTH!

HaumeHoBaHue
OIIeHOYHOI 0
cpeacTBa
(KOHTPOJILHO-
OLICHOYHOI'0
MepOonpHsATHS)

Kpurepun onennBanns

IMIxanabl oeHUBAHUA

IIaTnéananHas
CHCTEMA

100-0as1pHaAR
cucremMa

YeTHBIH onpoc

OTBET YYCHHKA MOJHBII, CAMOCTOSITENIbHBIN, IPAaBIUIIBHBIN, N3TI0KEH JTUTEPATYPHBIM
SI3BIKOM B OTIPENIETIEHHOM JIOTHYECKOH MOCIIE0BATENBHOCTH, PACCKA3 COMPOBOKAAECTCS
HOBBIMH NIPUMEPaMH; y4aluiics 0OHapyKHBaeT BEpHOE MOHUMaHHUE (PU3NUECKON
CYIIHOCTH pacCMaTpUBAEcMBbIX ABIECHUI U 3aKOHOMEPHOCTE, 3aKOHOB M TEOPUH, JAET
TOYHOE OIPEJEICHUE H UCTOIKOBAHAE OCHOBHBIX NOHATHI, 3aKOHOB, TEOPH,
MPaBUIBHOE oTpe/esieHre GU3NUECKUX BETMYNH, UX €IUHUII U CITIOCOO0B U3MEPEHUS;
yualuiica ymMeeT IpUMEHUTh 3HaHUA B HOBOW CUTYaIllH IIPU BHITIOTHEHUN
MIPAKTHUYECKUX 3alaHUH, 3HA€T OCHOBHBIE TIOHATHUS U YMEET ONEpUPOBATh MU IIPU
pelleHnH 3a/1a4, IPABUIIBHO BBIMTOHSET YEPTEXKH, CXEMBI U Tpa(KH, COMyTCTBYOIIUE
OTBETY; MOXET YCTAaHOBUTH CBA3b MEXAY U3y4aeMbIM U paHee H3y4YeHHbIM MaTepraioM
0 Kypcy GHU3UKH, a TAKXKE C MaTEPUAIOM, YCBOCHHBIM NP U3yUYCHUH IPYTUX
IPEIMETOB;

5

OTBET yJIOBJIETBOPSET OCHOBHBIM TPEOOBAaHUAM K OTBETY Ha OIEHKY "5", HO COAEPIKUT
HETOYHOCTH B U3JIOKEHUH (PAKTOB, ONpe/ielieHHI, IIOHATHH, O0BSICHEHIH B3aUMOCBSI3ei,
BBIBOAAX U PELICHUH 3a]a4, HETOYHOCTH JIETKO MCIPABIIAIOTCS IPH OTBETE HA
JIOTIOJTHUTENIbHBIE BOIIPOCHI; yUaIIUNACS HE UCIOb3yeT COOCTBEHHBIN TJIaH OTBETA,
3aTpyaHSETCS B IPUBEIEHUN HOBBIX IIPUMEPOB, U IPUMEHEHUH 3HAHUN B HOBOM
CHUTYalluH, C1a00 UCIIONb3YET CBSI3H C paHee N3yUCHHBIM MAaTEPHUAIOM U C MaTepHajIoM,
YCBOEHHBIM ITPU U3YUCHUH IPYTUX NPEAMETOB.

OoJbIIast YacTh OTBETA YAOBJIETBOPSIET TPEOOBAHUSIM K OTBETY Ha OICHKY "4", HO B
oTBeTe 00HAPYKUBAIOTCS OT/ICIbHBIE IPOOEIIbI, He MPENSATCTBYIONINE AabHEUIIEMY
YCBOEGHHIO IPOrPaMMHOI0 MaTepHuaa; yuamuics: oOHapy>KUBaeT HOHUMaHUe yueOHOTO
MaTepuaia Mpyu HeJOCTaTOYHOM MMOTHOTE YCBOECHUS TIOHATUI WU
HEMOCIIeI0BaTeIbHOCTH U3JI0KEHNU MaTepraa, yMeeT MPUMEHSTh MOJTyYeHHbIE 3HAHUS
MIPU PEIIEHUH MIPOCTHIX 3a/1a4 C UCIIOJIB30BaHUEM TOTOBBIX (hOPMYJI, HO 3aTpyIHIETCS
IIPY pelIeHUH Ka4eCTBEHHBIX 3a/1a4 U 3a/1a4, TpeOyoumx npeobpa3oBanus Gpopmy.
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HaumeHoBaHue
OLICHOYHOI0
CpeAcCTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHUATHS)

Kpurepun oneHuBaHus

IMIxanbl oeHUBAHUSA

100-0aapHaR
cHcTeMa

IIaTu6anabHas
cucTreMa

OTBET HEMPaBUIbHBIM, TOKa3bIBAET HE3HAHUE OCHOBHBIX MOHATHUI, HEMOHUMaHUE
N3y4YCHHBIX 3aKOHOMEPHOCTEH U B3aUMOCBs3€l, HEyMeHHE paboTaTh C yUeOHUKOM,
pemaTh KOJIMYECTBEHHbIEC M KaUeCTBEHHbIC 3aJaull; yJalluiicsa He OBJIaI€] OCHOBHBIMU
3HAHUSIMU ¥ YMEHUSIMH B COOTBETCTBUH C TPEOOBAHHUSMH MPOTPAMMBEI.

2

Pedepar

Coneprkanue pabOThI OJIHOCTHIO COOTBETCTBYET TeMe. DakTUIeCKUE OIIUOKN
orcyTcTBYIOT. CozepkaHue u3araercs nocienosaTenbHo. PaboTa orianyaercst
00raTCTBOM CJI0Baps, pa3HOOOPa3HeEM HCIIOIb3yEMbIX CHHTAKCUYECKUX KOHCTPYKLHH,
TOYHOCTBIO CIIOBOYNOTpeOIeHUs. JIOCTUTHYTO CTHUIIEBOE €IMHCTBO M BBIPA3UTEIBHOCTh
Tekcta. B rienmom B pabote gomyckaercs 1 HeZo4YeT B cofiepyKaHuu U |—2 pedeBbIx
HejoueTa

Conepxanre paboTbl B OCHOBHOM COOTBETCTBYET TeMe (MMEIOTCS He3HAUUTEIIbHbIC
OTKJIOHCHHS OT TCMI)I). CoaepmaHI/Ie B OCHOBHOM JOCTOBEPHO, HO UMCIOTCA CAMHUYHBIC
(akTHUECKrEe HETOUHOCTH. MIMeI0TCsl He3HAUNTENbHbIC HApyILICHHS
[IOCJIEI0BATEIBHOCTH B U3NI0KEHUH MbICel. JIekcnueckuil 1 rpaMMaTUYECKUNA CTpOr
peur J0CTaTOuHO pa3HooOpas3eH. CTHIIb pabOThI OTINYASTCS €AMHCTBOM U JOCTaTOUHOMN
BBIPA3UTEIBHOCTHIO. B 11es10M B paboTe pomyckaercst He Oosee 2 HeIOYeTOB B
coJiep>kaHuM U He 6osiee 3—4 peueBbIX HEJJOUETOB.

B pabote nomyIeHs! CylecTBeHHbIE OTKJIIOHEHHUS OT TeMbl. PaboTa mocToBepHa B
TJIaBHOM, HO B HEHW UMEIoTCS OTACJIbBHBIC (I)aKTI/I‘IeCKI/Ie HETOYHOCTH. I[OHYHIGHBI
OTJICTIbHBIC HAPYIICHHS TIOCIICA0BATEIBLHOCTH H3NIOXKeH s beJieH ciioBaps, U
0JTHOOOPAa3HbI yOTPeOIsIeMbIe CHHTAKCHUYECKHE KOHCTPYKIIMHU, BCTpEeYaeTCs
HEMpaBWILHOE CIoBOynoTpedaeHue. CTuib paboThl HE OTJIMYASTCS CIUHCTBOM, PeUb
HEIOCTaTOYHO BBIpa3uTelibHa. B 1menom B pabote Jomyckaercs He Oomee 4 HEIOUETOB B
COJICpYKaHUM U 5 peYeBbIX HEJI0YETOB.

PaGora He cooTBeTcTBYET Teme. J{OMyIIeHO MHOTO (PaKTHYECKUX HETOUHOCTEH.
Hapymena mociie1oBaTeIbHOCTE U3I0KEHUS MBICIIEH BO BCEX YaCTIX PabOTHI,
OTCYTCTBYET CBS3b MEXAY HUMH, pad0Ta HE COOTBETCTBYeT Iuiany. Kpaiine OemeH
CJIOBaph, padoTa HaMKMCaHa KOPOTKUMH OJHOTHITHBIMH TIPEIIOKESHUSMH CO CIIa0d0

BBIPKEHHOH CBSI3bI0 MEXJIy HUMH, YaCTHI CIIydal HETPaBHJIHHOTO CIIOBOYTIOTPEOICHUSI.
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HaumeHoBaHue
OLICHOYHOI0
CpeAcCTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHUATHS)

Kpurepun oneHuBaHus

IMIxanbl oeHUBAHUSA

100-0aapHaR
cHcTeMa

IIaTu6anabHas
cucTreMa

HapymieHo cruieBoe eanHCTBO TeKeTa. B 1ienom B padote pomyieHo 6 Henens.

WNunuBuyaneHas
JIOMaITHSS padoTa

Pa6ota BeImonHeHa NONMHOCTHIO. HeT ommboK B TOTHUECKUX paccyKICHUAX. Bo3MokHO
HaJIM4Ke OJHOIN HETOYHOCTH WIJIM OIMCKH, HE SIBIISIOILUECS CIECACTBUEM HE3HAHUS HITH
HEMOHUMaHUs yaeOHoro MaTeprana. OOyJaronuiics moKa3ai MOIHbI 00beM 3HAHUH,
YMEHUI B OCBOCHUHU IIPOHJICHHBIX TEM U IPUMEHEHUE UX HA ITPAKTHUKE.

PaGora BhIMONIHEHA OTHOCTHIO, HO 0OOCHOBAHUI IIArOB PEIICHUS HEIOCTATOYHO.
Jlomymiena oHa ommOKa WK 1Ba-TPY HEJJ0UYETA.

Jormymensr 0osee 0IHOM OIMOKY MK OoJiee ABYX-TPEX HEIOUETOB.

PaGora BeITONTHEHA HE MTOHOCTHIO. JlOMyIIeHbI TPYObIe OINOKH.

PaOora He BBINIOIHEHA.

Konrtponbhas padota

CcZIeJIaH MepeBoA eANHUI] BeeX (pu3nueckux BennuuH B «CH», Bce He0OXoauMble JaHHBIE
3aHECEHBI B YCIOBUE, IPABUIIBHO BBIIIOJHEHBI YEPTEKH, CXEMBI, I'PadUKH, PUCYHKH,
COILyTCTBYIOIIKE PEIIECHUIO 3a]a4, cJieJlaHa IIPOBEPKa [10 HAUMEHOBAHUAM, [IPABUIBHO
MIPOBEICHBI MATEMATUYECKUE PACUEThI U 1aH MOJIHBIN OTBET; Ha KAU€CTBEHHBIC U
TEOPETUUECKUE BOIPOCH JaH MOJIHBIH, HCUEPIBIBAIOILMI OTBET JINTEPATYPHBIM SI3BIKOM
B OIIPENIEJICHHOM JIOTHYECKOM MOCIEA0BATENBHOCTH, YUALIUNACS IPUBOJIUT HOBBIE
MIPUMCEPLI, YCTAHABIMBACT CBA3b MCKY U3YyUaCMbIM U paHEC U3YyYCHHBIM MaTCprUaioM
0 Kypcy (U3UKH, a TAKXKE C MaTEPUAIOM, YCBOCHHBIM NP U3yUYEHUH JIPYTUX
MPEeMETOB, yMEET MPUMEHNUTh 3HAHUSI B HOBOUM CUTYAIlMH; YYalIuicsi OOHapyKHUBaeT
BEpHOE MMOHUMaHNe (PU3MYECKON CYITHOCTH PaCCMaTPUBAEMBbIX SIBJICHUH 1
3aKOHOMEPHOCTE, 3aKOHOB U TEOPHil, AaeT TOUHOE ONpEAETICHNUE U UCTOJIKOBAHUE
OCHOBHBIX ITOHSTHUIH, 3aKOHOB, TEOPHIA, a TAKKe MPAaBIIILHOE ONpeaeaeHne pru3ndeckux
BEJIMYMH, MX €IUHMI] ¥ CIIOCOO0B H3MEPEHUS.

paboTa BHITIOJIHEHA MTOJIHOCTHIO WM He MeHee 4eM Ha 80 % oT oObeMa 3amanus, HO B
HeHl UMEIOTCS HeI0UEThl M HECYIIECTBEHHBIC OITMOKH; OTBET Ha KAYECTBEHHBIC U
TEOPETUUYCCKUEC BOIIPOCHI YIOBJIECTBOPACT BBIICTICPCUUCIICHHBIM Tpe6OBaHI/I$IM, HO
COJICP)KUT HETOUHOCTHU B U3JIOKEHHUU (DAKTOB, ONPEACICHHUM, TOHIATHH, 00bSICHEHUH
B3aMIMOCBSI3€H, BBIBOJIAX M PEIICHUY 3a/1a4; YYaIUHCS UCIIBITHIBAET TPYAHOCTH B
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HaumeHoBaHue
OLICHOYHOI0
CpeAcCTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHUATHS)

Kpurepun oneHuBaHus

IMIxanbl oeHUBAHUSA

100-0aapHaR
cHcTeMa

IIaTu6anabHas
cucTreMa

NPUMEHEHUHU 3HAaHUW B HOBOM CUTYyaIluH, HE B IOCTATOYHON MEpe UCIOJIb3YET CBS3ZH C
paHee U3y4YeHHBIM MaTEPHAIOM U C MATEePUAIOM, YCBOSHHBIM MTPH N3YYEHUH JAPYTHX
MIPEAMETOB.

paboTa BBINOJIHEHAa B OCHOBHOM BEPHO (00EM BBITIOJIHEHHOM YaCTH COCTABIISCT HE
MeHee 2/3 ot obiero oobema), Ho IOMYIICHBI CYIIEeCTBEHHBIE HETOYHOCTH; yUaIluics
oOHapy’KMBaeT MOHNMaHHEe y4eOHOTO MaTepHalia MPH HEAOCTATOYHOHN MTOTHOTE
YCBOCHUSI HOHATHH U 3aKOHOMEPHOCTEH; YMEET IPUMEHSTH TIOJTydeHHbIe 3HAHUS MTPH
pelIeHIH TPOCTHIX 33]]a4 C UCTIOIB30BaHUEM TOTOBBIX (POPMYIL, HO 3aTPYAHSETCS MPH
pELIeHNH KaueCTBEHHBIX 33/1a4 U CIIOKHBIX KOJIMYECTBEHHBIX 3a1a4, TPEOYIOIINX
peoOpazoBaHus POpPMyIL.

paboTa B OCHOBHOM HE BBINOJIHEHA (00bEM BBINOJIHEHHOW 4acTH MeHee 2/3 oT o0Iero
o0beMa 3aJlaHusl ); yYaluics MOKa3bIBaeT HE3HAHNE OCHOBHBIX TOHSATHH, HETOHUMaHHUE
M3yYEeHHBIX 3aKOHOMEPHOCTEH M B3aUMOCBSI3€H, HE yMEET peniath KOJINIEeCTBEHHbIC U
Ka4eCTBEHHBIC 3a/1a4H.

JlaboparopHas pabota

J1ab0paTopHas paboTa BBIITOJIHEHA B IIOJIHOM 00beMe C COOJTI0ICHIEM HEO0X0IMMO
MOCJICA0BATCIILHOCTHU IPOBEACHH ONIBITOB U UBMCPCHUU, y‘IaHIHfICH CaMOCTOATCIBHO U
paIMOHATIBLHO CMOHTHPOBAT HEOOX0IMMOE 000PYIOBAHHUE, BCE OMBITHI MPOBE B
YCIOBHUAX U PEIKHUMaAX, O6eCHe'-II/IBaIOIIII/IX IMOJIY4YCHUC MMPABUJIbHBIX PE3YJIBTATOB U
BBIBOJIOB; COOJIIO1a) TPeOOBaHUS O€30MMACHOCTH TPY/a; B OTYETE NPABUIBHO U
AKKypaTHO BBITIOJIHWII BCE 3aMTUCH, TAOJUIbI, PUCYHKH, YUEPTEXKHU, rPadUKH, BHIUUCICHHUS;
MPABUJIBHO BBIMOJIHUIT aHATIM3 MOTPEITHOCTEH; MPABUIIBHO OMPEISITUI 1eTh OTBITA;
BBITTOJIHUIT paboTy B ITOJTHOM 00beMe ¢ COOII0IeHUEM HEOOX O TMOM
MOCJIEe/IOBATENILHOCTH MIPOBEJICHHS OTBITOB U U3MEPEHUH; CAMOCTOSATEIILHO U
palMOHATIBHO BBIOPAT W IOATOTOBHII JUIS OIbITa HEOOXOAUMOE 000PYIOBAHNUE, BCE
OIIBITHI ITPOBEJI B YCIIOBUAX U PCIKUMAX, O6eCHe‘-II/IBaI-OHII/IX IMOJIYy4Y€HUEC PE3YJIbTATOB U
BBIBOJIOB C HAUOOJBINEH TOYHOCTHIO; HAYYHO IPaMOTHO, JIOTHYHO OITUCAI HAOIOICHUSI
1 chOpMYITUPOBAI BEIBOJIBI U3 OMBITA. B Mpe/ICTaBIEHHOM OTUYETE MMPABUIIBHO U
AKKYpaTHO BBITIOJHWII BCE 3aIMCH, TaOIHUIIBI, PUCYHKH, TPAPUKH, BBIYUCICHUS U CAEIaT
BBIBOABI; ITPOABJIACT OPraHU3allMOHHO-TPYA0OBLIC YMCHUA (HO}I}Iep)KI/IBaeT YUCTOTY
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pabouero MecTa 1 MOpsA0K Ha CTOJIE, SKOHOMHO HCIIONB3YET PACXOAHBIE MAaTEPHAIDI).
9KCTIEPUMEHT OCYIIECTBIISET O TUIAHY C YUYETOM TEXHUKH 0E30MaCHOCTH U TPABILIT
paboTHI ¢ MaTepraIaMi U 000PYTOBAHHEM.

BBITTOJIHEHHE JIAOOPATOPHOM PabOTHI YJOBIETBOPSET OCHOBHBIM TPEOOBAHHSM K OTBETY
Ha OIeHKY "5", HO yyaluiics JOMyCTHII HE0UEThI MK HETpyOble OIIUOKH, HE
MOBJIHMSBILUE HA PE3YJIbTAThI BHIOIHEHHUS paOOThI; ONBIT IPOBOAMI B YCIOBUSX, HE
o0ecreYnBaroINX JOCTATOYHON TOUHOCTH N3MEPEHUI; MK ObLIO AOIMYIIEHO ABA-TPU
HEJI04eTa; WIX He 0oJiee OAHON HerpyOol OIMOKK U OJTHOTO HEJI0YETa, HITH
9KCIEPUMEHT MPOBEACH HE MOIHOCTHIO; WJIM B OIMCAHUM HAOIIOACHUM U3 OIbITa
JONYCTHJI HETOYHOCTH, BBIBOJIBI C/IENIAJl HEIOJIHBIE.

pe3ysbTaT BBEIIOIHEHHOH YacTu 1ab0opaTOpHON pabOTHI TAKOB, YTO MO3BOJISIET OMYYUTh
MPaBUIBHBIN BBIBOJI, HO B X0O/I€ IPOBECHHUSI OIBITA U U3MEPEHHUI OBLTH JOITYIICHBI
OMOKY; MPaBHIILHO ONPEAEIHII LIEb OMbITA; paOOTY BBIIOIHSACT IPABUIBHO HE MEHEE
YeM HalloJIOBUHY, OJHAKO 00BEM BBIIIOIHEHHOH YacTH TAaKOB, YTO MO3BOJISIET HOIYYUTh
MPaBUIBHBIE PE3YIBTATHI U BBIBOJIBI TI0 OCHOBHBIM, IPUHIMITAAILHO BAYKHBIM 331a4aM
paboThL; WK TTOI00P 000PYAOBaHUS, 00BEKTOB, MATEPHAJIOB,  TAK)KE PAOOTHI 110
Hayvaly OMbITa MPOBEJI C TOMOIIBIO YUUTENS; UM B XOJ1€ IPOBEACHUS OIbITA U
W3MEpPEHUH ObUTH TOMYIIEHBI OIIMOKK B OTIMCAHUN HAOMIOACHUH, (GOPMYITHPOBAHUN
BBIBOJIOB; OITBIT IIPOBOJIMJICS B HEPALMOHAIBHBIX YCIIOBHUSX, YTO PUBEIIO K MOTYYCHUIO
Pe3yAbTaTOB C OOJBILEH MOrPEIIHOCTHIO; MM B OTYETE OBLIM JOMYIIEHBI B O0LIEH
CJIO’KHOCTH He 0oJiee ABYX OLIMOOK (B 3aIMCAX €AWHUIL, U3MEPEHHUSX, B BBIYUCICHUSIX,
rpadukax, TabIUIAX, CXeMax, U T.J.) He TPUHIUITHAIILHOTO JUIS JaHHON paboThI
XapaxTepa, HO OBJIMSBIINX HA Pe3yJIbTaT BHIIOIHEHUS; JOITycKaeT rpy0yro omuoKy B
XOJIe IKCTIEpPUMEHTA (B 00BSICHEHUH, B 0OPMIIEHUH pabOTHI, B COOIIOIEHIH ITPABHI
TeXHHUKH 0€30I1aCHOCTH IpH padoTe ¢ MaTepuajaMu 1 000pyI0BaHUEM ), KOTOpPast
WCTIPABIISIETCSI 1O TPEOOBAHUIO YUHUTEIIS.

PE3YJIbTaThl BLIIIOJIHCHUA na6opaTopH0ﬁ pa60TBI HEC IIO3BOJIAIOT CACIATh HpaBHJ’ILHBIﬁ
BbIBO, UBMCPCHUS, BBIYUCIICHUS, Ha6J'II-O)_'[€HI/I$I IPOMU3BOAUINCH HCIIPABUIBHO, HE
OnpeacInI CAaMOCTOATCIIBHO IICJIb OIbITA, BBITIOJIHUII pa60Ty HEC IIOJIHOCTBIO, HE




55

HaumeHoBaHue
OLICHOYHOI0
CpeAcCTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHUATHS)

Kpurepun oneHuBaHus

IMIxanbl oeHUBAHUSA

100-0aapHaR
cHcTeMa

IIaTu6anabHas
cucTreMa

MOJATOTOBWII HY’)KHOE 000pYA0BaHHE U 00BEM BHIMTOJTHEHHOW YacTH PadOTHI He
MIO3BOJISIET CAENATh MPABUILHBIX BHIBOJIOB; WIIM OIBITHI, H3MEPEHHS, BEIYUCICHUS,
HaOMIOAEHNS IPONU3BOIIIINCH HEPABHIBHO; WM B X0/I€ PA0OTHI U B OTYETE
0OHapYXHUITUCHh B COBOKYITHOCTH BCE HEAOCTATKH, OTMEUECHHBIE B TPEOOBAHHSIX K OLICHKE
"3"; nomyckaet aBe (4 Oosiee) rpyOble ONIMOKH B XOZ€ SKCIICPUMEHTA, B O0BACHCHUH, B
odopmireHUHN paboTHI, B COOOICHUH MTPABIII TEXHUKU 0€30MacCHOCTH MpH paboTe ¢
BEILIECTBAMH M 000PYI0BaHHEM, KOTOPbIE HE MOXKET UCIIPABUTD JIaXKe 110 TPEOOBAHHIO
YUUTEIIA.

[Ipumeyanus.

Bo Bcex cirydasix omeHKa CHHXKAeTCs, €CIM YUSHHK He coOIro1all TpeOOBaHUH TEXHUKH
0e30IacHOCTH MPH MPOBEJICHAN dKCIIEPUMEHTA. B Tex ciryuasx, Korja yJanmncs
MOKa3aJl OPUrHMHANBHBIN TTOAXO K BBIIOJIHEHHUIO Pa0OTHI, HO B OTYETE COAEPKATCS
HE/IOCTATKH, OIICHKA 32 BHIMOJIHEHUE PaOOTHI, [0 YCMOTPEHHUIO YUUTENS, MOKET OBIThH
TTOBBIIIICHA IO CPABHCHUIO C YKa3aHHBIMHW HOPMaMM.

TectupoBanue

3HaHWA, TOHUMaHUS, TIIyOWHBI YCBOSHUS 00YYArOIIUMCS BCETO 00bEMa IPOTPaMMHOTO
MaTepraia. Y MeHHs BBICTIATH IJIaBHEIE MOJIOKEHUS B H3yYEHHOM MarTepHale, Ha
OCHOBaHHUM (DAKTOB U MPUMEPOB 0000INATE, JICNATh BBIBObI, YCTAHABINBAThH
MEXIPEAMETHBIC U BHYTPUIIPEAMETHBIC CBS3H, TBOPUCCKH ITPUMEHSET TOJTY4YCHHBIC
3HAHUS B HE3HAKOMOH cutyaruu. OTCYTCTBHE OIMOOK U HETOUYETOB MPU
BOCIPOMU3BECHUH N3YUYEHHOIO0 MaTepUala, IPY YCTHBIX OTBETaX YCTPAHCHUE
OTJICJIBHBIX HETOYHOCTEH C IIOMOIIBIO JAOMOJHUTEIBHBIX BOIIPOCOB YUUTEIS,
COOJTIOJICHUE KYJIBTYPBI YCTHOM peuH.

5 85% -
100%

3HaHHe BCEro M3y4E€HHOI0 MPOrpaMMHOr0 MaTepHaia. Y MEHUH BBIIEIISATh JIaBHbIE
MOJIOKEHNUS B M3YYEHHOM MaTepualie, Ha OCHOBaHHU (aKTOB M MIPUMEPOB 00001IAaTh,
JIeNIaTh BBIBOJIBI, YCTAHABIIMBATH BHYTPUIIPEIMETHBIC CBSI3U, TPUMEHSTH TOITy4IEeHHbIE
3HaHMs Ha npakTuke. HesnauntensHble (HErpyObie) OMMOKH U HEAOUYETHI IPU
BOCIIPOU3BEICHUH U3YUYEHHOTO MaTepHrala, COONII0JICHUE OCHOBHBIX MPABUII KYJIbTYPHI
YCTHOM peyu.

4 65% -
84%
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3HaHue U YCBOGHUE MaTepHajia Ha YpOBHE MUHUMAIIbHBIX TPEOOBaHHUI POTPAMMEI,
3aTpyIHEHHE IIPU CaMOCTOSATEIbHOM BOCIIPOU3BEACHUH, HEOOXOIUMOCTb
HE3HAYUTEIbHOM ITOMOILY IIperoiaBaTessl. Y MEHue paboTaTh Ha YPOBHE
BOCHPOM3BEACHNS, 3aTPYAHEHUS IPH OTBETAX Ha BUAOM3MEHEHHBIE Bonpockl. Hannuue
rpyOoii OIIMOKH, HECKOJIBKUX HErpyOBIX MPU BOCIPOU3BEICHUN H3YUEHHOTO MaTepurana,
HE3HAYUTEIbHOE HECOOII0ACHHE OCHOBHBIX IPaBUJI KYJIbTYpPhl YCTHOH peyu.

3 41% -
64%

3HaHME W YCBOSHHE MaTepHalla Ha YpPOBHE HIDKE MUHUMAIBHBIX TpeOOBaHHI
MPOTPaMMBI, OT/ACTBHBIC TIPEICTaBICHHU 00 H3y4eHHOM MaTepuaie. OTCyTcTBHE
yMeHHi paboTaTh Ha YpOBHE BOCIIPOM3BEICHNUS, 3aTPYAHCHHUS TIPH OTBETaX Ha
CTaHJIapPTHBIE BONPOCH. Hanmmane HeCKOIbKUX TPpyOBIX OMUOOK, OONBIIOTO YHCIia
HETpYOBbIX IPU BOCIPOU3BEJCHUN U3YYEHHOTO MaTepraa, 3HaYUTeIbHOS
HecoOII0IeHHE OCHOBHBIX ITPABUJI KYJIBTYPHl YCTHOM peuu.

2 40% n
MeHee
40%

Pemenne 3amau
(3amaHuii)

OOyyarommuiicss JeMOHCTPUPYET IPAaMOTHOE PELIeHUE BCEX 3a1ad, HCIOIb30BaHUE
MPaBHJIBHBIX METOJIOB PEIICHHUS TP HE3HAYNTEIBHBIX BHIYUCIUTEIBHBIX TOTPEITHOCTSIX
(apudmernueckux ommoOKax);

HpOIIeMOHCTpI/IPOBaHO HCIIOJIb30BAHUE MTPAaBUJIbHBIX METOAOB ITPH PCIICHNHU 3aJia4 IIpr
HaJINYUHN CYHICCTBCHHBIX onInooK B 1-2 u3 HUX;

OOyuaromuicst HCHOIb3YET BEPHBIE METO/IBI PELICHNUS, HO IPABUIIbHBIE OTBETHI B
OOJIBIIMHCTBE CiTydaeB (B TOM YHCIie H3-32 apUPMETHIECKUX OMIMOOK) OTCYTCTBYIOT;

OOyuaromuMcst UCTI0IB30BaHbl HEBEPHBIE METOJIBI PEIICHUS, OTCYTCTBYIOT BEPHBIE
OTBETBHL.

IIpesenrauus

[Ipe3enTanus BHIIOIHEHA MOJHOCTHIO. HeT OmmMOOK B JTOrHYECKUX PacCyKACHUSIX.
Bo03MO0XHO HanMuue 0JTHOI HETOYHOCTH WJIM OIMCKH, HE SIBJISAIOLINECS CIIEICTBUEM
HE3HAHMS WM HEMOHUMAaHUs yueOHoro Matepuaia. O0ydaronuiics oKka3an MOTHbIH
00beM 3HaHMH, YMEHUI, HABBIKOB B OCBOCHUH MPONIEHHBIX TEM U IPUMEHEHHE UX Ha
MIPaKTHKE.

[Ipe3eHTanys BHIOIHEHA IOTHOCTHIO, HO TEMA PacKpbITa HEAOCTaTO4HO. [lomymieHa
0JTHA OIMOKA WM JIBA-TPH HEJA0YETA.
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[Ipe3eHTanus BHIMOIHEHA JIOCTATOYHO MOJIHO. JloMmyIeHbl 001ee 0THOM OIIMOKY HITH 3
0oJsee IByX-TpeX HET0UYETOB.
[Ipe3eHTanus BHIIOTHEHA HE MTOTHOCTHIO. JlOMyIIeHbI TPyOble OIIHOKH. 2
3agaHus 10 TEME MPAKTHIESCKOTO 3aHATHS HE BHITOITHCHB.

5.3. IIpomexyTouHas aTTecTanus:

®DopMa NIPOMEKYTOYHOM
arTecTaumuu

TunoBble KOHTPOJIbHbIE 32IaHNUSI U MHbIE MATEPUAIBI
JJIsl IPOBe/IEHNs] MPOMEKYTOUYHOM ATTECTAIUN:

3adeT ¢ OEeHKOU
B MHCBMCHHOW  (opme
onneram

10

BUJIET Nel
ITo xypcy «TemmomaccooOMen»

Temmeparypa, TeIu1o, TEIUIOBOI MOTOK, INIOTHOCTH, TETJIOBOTO ITOTOKA, JINHEHHAS TIOTHOCTH TEIUIOBOTO MOTOKA, TEPMHUIECKOE
COIIPOTHBIICHHUE H €TO BUJIBI.

Kak m3mensiercss ko3 HUIMEHT TEIUTOOTau! [IPH KOHACHCAIIMK Ha TPYOHOM ITydKe B HAIIPaBJICHHH OT BEPXHHX PAIOB TPYO K
HIDKHUM (OTBET 00OCHOBAThH (PU3UUECKH)?

Crena moma Tonmuao# 0,25 M BBRIIOJIHEHA U3 ISPEBSIHHOTO Opyca 1 uMeeT pa3mepsl 6x3 M. TeMriepaTypa BHyTPEHHETO BO3IyXa
1 K03 PUIKEHT TeMmIooTauu coctapnsior 22°C u 8 B1/M? rp; HapyxHas Temneparypa -15°C, a koadduuunenT Temnootaauun 20
Bt1/M? rp. HaiiTn TemniepaTyphbl Ha BHYTPEHHEI M HapY>KHOM MOBEPXHOCTAX CTEHBI M TIOTOK TEIJIA YEPE3 HEE.

BUJIET Ne2
1o Kypey «TemnomaccooOMen

Huddepenunanpuple  ypaBHEHHS  TEIUIONPOBOMHOCTH  (BbIBOA). CmbIcnm  KOI((UIIMEHTOB  TEIUIONMPOBOAHOCTH U
TEMIEepaTypPOIPOBOTHOCTH.

Kakoii pusnueckuii cMbIC UMeeT onpaBka Ha rH0 B 3MeeBuKax? Kakue dncieHHbIe 3HAUSHHS TPUHUMAET 3Ta MONpaBKa?

B TeriooOMeHHUKE TOPSYHA U XOJIOAHBIA TEIUIOHOCUTEIH Pa3elICHbI TIOCKOH JIATYHHOW CTCHKOW TOJIIMHOW 0=2 MM, TIepernay
TeMIepaTyp B Kotopoii te; — te; = 2°C. HaiiTi IIIoTHOCTh TEIJIOBOIO MOTOKA Yepe3 CTeHKY. Kak n3MeHHTCs 3Ta BelTMYUHA, eCIIH
JIATYHHYIO CTEHKY 3aMEHHUTH Ha CTAIBHYIO TOH K€ TOJIINHBI?
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BUJIET Ne3
o Kypcey «TermnomaccooOMen»

1. VYcrnoBus 0qHO3HAYHOCTH JUIsl ypaBHEHUS TEIJIONPOBOIHOCTH. KpaeBbie yciioBusl.

2. Ilo xakoMmy 3aKOHY W3MEHSETCSl MECTHBIH KOI(QPHIMEHT KOHBEKTUBHOH TEILIOOTAAYM 10 JUIMHE TPYOB! B YCIOBHUSX JIaHHOW
3agaun? Kpome KOHBEKIINH, UMEETCS JIU 3/1eCh HHOM MEXaHN3M TeriooOMeHa?

3. Temmnepatypa Bo3ayxa B aynutopuu 20°C, a cHapyxu -10°C. CTeHa BBITOTHEHA U3 KPACHOTO KUpIuya TonmuHoi 0,65 M. Haiitu
TEIJIOBOH MOTOK uepe3 cTeHy miomansio 30M%, ecmu koddduuuentsl Termootaaun ol=7, a a2=18 Br/mM? rp. Onpenenuts
TEeMIIEpaTypy Ha BHYTPEHHEN MOBEPXHOCTU CTEHBI.

BUJIET Ne4
1o kypcy «TemmomaccoodMen»

1. OcHOBHO¥ 3aKOH KOHBEKTUBHOTO Temiooomena (HrioToHa-Puxmana). BHenrHee TepMudeckoe COnpoTUBIICHHE.

2. Jaiite pusndeckoe 0ObSICHEHNE TIOTYYEHHOMY 3HAYCHHUIO MIONPABKH Ha HEU30TEpPMHUYHOCTh. Kakue 3Ha4eHUsl OHa IPUHUMAET B
obmem cirygae?

3. CranpHOI mapompoBOA C HAPYXHBIM auameTpoM 110 MM W TONIIMHOW CTEHKH 5 MM IIPOJOXKEH Ha OTKPBITOM BO3OYyXE C
temreparypoi 10°C. OH Tenaou30JIupoBaH CI0€M MHMHEPaJIbHOM BaThl TOMLKMHON 80 MM. HaiiTu moTepu Temna ¢ MOrOHHOTO
MeTpa NapoIpoBOa, ecly AaBieHue napa 2 6ap, a koddduuuenTs! TemnooTaaun ol=90, a a2=15 Br/M? rp.

BUJIET No5
1o kypcy «TermromaccoobMen»

=

[NocnemoBarenbHas U MapajUieNIbHAs Iepeaada TeIuIoThl. TerionpoBOHOCTE, TEIUIOOT/AaYA U TeIIonepeIava.

2. KaxoB ¢Qusmueckmii CcMBICT TONpPaBKH HAa JIUHY KaHAlla MPU pacdeTe KOHBEKTHBHOHM TEIUIOOTIHAYM M KaKWe 3HAYCHUS OHa
NpUHUMAET?

3. Tlo cramsHOMY maponpoBoAy Oe-= 40 MM U 8o =4 MM ABIKeTCS nap aaBieHueMm 3 Oap. I1aponpoBoj MPOJIOKEH B IEXE C

Temneparypoii Bosayxa 25°C, ko3 uLuenTs! TennooTaaun coctasusior ol=80, a o2=12 Br/M? rp., coorBeTcTBeHHO. Haiitu

JMUHEWHYIO TUIOTHOCTD MOTOKA TETIa; KaK OHA H3MEHHUTCS, €CITH MapOIpPOBO]] TOKPHITE acOECTOBOM U30IAIHEeH TONIUHON 20 MM?

DK3aMeH
B  IIMCHLMEHHOU
onieram

hopme

10

buaer Nel

Bompoc. 1. Bunsl rennomaccoodmena. Temnooraaya, temonepenada. OCHOBHBIE TTOHSATHSL.

Bompoc. 2. [llaxmaTHBI Iy4OK TPYO ¢ HApYXHBIM JuaMeTpoM 20MM JIIMHON 2M COAEpKHUT 18 pPAIOB TOPU3OHTAIBHO PACHOI0KEHHBIX
TpyO (1o 10 TpyO B Kakmom psay). Ilydok HaxoauTCs B Cpelie BOJASHOTO Mapa jaaBieHueM 2 Oap npu Temmepatype 135°C, temmnepatypa
creHok Tpy0 102°C. Haiitu pacxox oOpasytomerocs: kKoHaeHcata. Kak n3Mensercs Ko3(hGUIIMEHT TEIUI0O0TAaYH K TpyOe B HAaNpaBlIeHUH
OT BEPXHHX PAZOB TPyO K HIKHUM (OTBET 000CHOBATH (PU3NIECKH)?




59

Bomnpoc. 3. B Bo3myxomonorpeBarene maxMaTHBIH ITydoK TpyO 0OTeKaeTcs MOIepedHbIM IIOTOKOM BO3Ayxa. BHemHuil muamerp Tpyo B
myuke d = 32 mm. [Tomepeunsrit mar s1 = 2,5d; npogonpaenii mar s; = 1,5d . CpemHss CKOpOCTb B Y3KOM CEUYEHUH IyYKa M CPEHHSS
TeMIepaTypa BO3yXa COCTABISIOT COOTBETCTBEHHO W = 9 M/c U t, = 160 °C. Haittn ko3 pHUIreHT TEIIIO0TAAYH OT IIOBEPXHOCTH TPYO K
BO3IYXY AJIS TPETHETO psijia IMydyka TpyO IMpH YCIOBHH, UTO TeMIepaTypa mosepxHoctu TpyO tc = 500 °C, a yroix aTaku paBeH @ = 90° u @
=60°.

Bompoc. 4. Paccuntats TemnooOMEHHHK THIIA «TpyOa B TpyOe» MpH CIEIYIOMNX AAHHBIX TOPSYUN TEINIOHOCHTENb BOAA C PAcX0aoM 3
T/4 ¥ ¢ TeMIeparypaMu Ha Bxoie 1 Bbixozae 160/80 C cooTBETCTBEHHO, a XOJIOAHBIHN TEIIIOHOCUTEINb Bojia ¢ TeMneparypamu 20/90 C.

buer Ne2

Bompoc. 1. OcHOBHBIE ypaBHEHHS Il pacieTa PeKyNnepaTHBHBIX TEIIO0OMEHHUKOB.

Bomnpoc. 2. IInactuna qnuHo# 3M u mupuHO# 1M, nmeromas Temmnepatypy 50°C, o0TexaeTcs Ipo10JbHBIM TIOTOKOM JBIMOBBIX T'a30B C
temnepatypoit 220°C npu ckopoctu 10Mm/c. HaiiTi BenmuunHy mOTOKA TETUTOTHL. J{aTh u3ndeckuii aHaIN3 3aKOHOMEPHOCTSIM U3MEHECHHUS
K03(h(pUIMEHTA TEIIIOOTAAYH IO JUTMHE TUIACTHHBI.

Bonpoc. 3. OnpeenuTs NOTEPU TEIUIOTHI B €MHUILY BPEMEHH ¢ | M2 TTOBEPXHOCTH [IMIMHAPUIECKON TOPU30HTAIIBHOI TPYOBI THAMETPOM
d = 600 MM, oxnaxkgaemoii Bo3ayxoMm. Temreparypa moBepxHocTu TpyOH! tc = 220 °C u Temmeparypa Bo3ayxa tx = 20 °C.

Bompoc. 4. PaccunTtarth  TEmIOOOMEHHHMK THNA «Tpyda B TpyOe» MNpH CIEAYIOIIHMX [aHHBIX TOPSYUHA TEIUIOHOCHTENb BOJAA C
TemrepaTypamu Ha Bxojze U Beixoze 100/60 C cooTBETCTBEHHO, a XOIOAHBIN TemioHocuTenb Maciao MC-20 ¢ Temneparypamu 20/70 C u
PacxoIoM TEIJIOHOCUTENA 4 T/4.

bujaer Ne3

Bomnpoc. 1. Cpenuuii TeMiepaTypHbIil Hanop, 3¢ GHEeKTHBHOCTh TEIUIOOOMEHHUKOB.

Bomnpoc. 2. IToBepXHOCTb BOABI B cocyae ANHHOM 1M n mupuHoii 0,8 M ¢ Temnepatypoii 15°C oMbIBaeTCs B IIPOJIOJIEHOM HalpaBlIeHIH
IIOTOKOM Bo3ayxa ¢ Temmneparypoit 40°C u momnsgpHoi#t noneit napa, pasroit 0,08 npu ckopoctu 4m/c. HaiiTu Benmu4auHy MOTOKa TeInia 3a
cdeT MaccooOMeHa. Kak BiusieT HanpaBJIeHHE TOTOKa Macchl Ha BEIMYHMHY K03((HIMeHTa TermooTaaqyn npu coBmectHom TMO (oTBet
000CHOBATh (PU3NIECKN)?

Bompoc. 3. Ha HapyXHOU HOBEPXHOCTH TOPH30HTAIBLHON TpyObl muamerpoM 0=28 MM u jiuHON |=3,63 M KoHAEHCHpYyeTCsl CyXou
HACBHILEHHBIN BOAAHON map npu nasiaenun 2*10° [1a. TemmepaTypa nmoBepXHOCTH TpyOEI t:=84,5 °C. Onpenenuts cpennunii Ko3QpGUIEenT
TEIUIOOTAAYH OT napa K Tpyoe u koaudecTBo napa G, Kr/4, KOTopoe KOHASHCUPYETCs Ha MTOBEPXHOCTH TPYOBI.

Bompoc. 4. Paccunrath TemnooOMEHHHK THIA «TpyOa B TpyOe» MpH CIEeIyIOMNX AaHHBIX FOPSYMH TEIUIOHOCUTENb BOAA C PAcXoJoM 5

T/4 ¥ ¢ Temmeparypamu Ha Bxoje u Bbixoje 120/60 C coOOTBETCTBEHHO, a XOJIOMHBIH TermoHocuTe b Macio MK ¢ Temmeparypamu 20/110
C.

5.4. Kpurepuu, Kbl OLEHUBAHUS IPOMEKYTOUHOM aTTecTalluy y4eOHOW JUCIUIUINHBIL:

®opMa MPOMeKYTOTHOMI
arTecTanuu

Kpurepum onienuBanus IIIxajanl onleHUBaHUSA
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HaumeHoBaHHE OLIEHOYHOTI'O
cpeacTBa

100-6anyipHast
cucreMa

IIaTnéananHas
cucreMa

3ader ¢ OIeHKOM

B ITUCEMEHHOH (hopMme TT0 OueTam
1-ii Bompoc: 0 — 1 6amnos

2-i1 Boripoc: 0 — 1,5 Gamios

3-ii Bompoc: 0 — 2,5 6aiioB

OOyuaronmics:

—  JIEMOHCTpPHPYET 3HAaHWS OTJINYAIOIINECS TTyONHOHN 1 COllepKaTeIbHOCTBHIO,
JlaeT MOTHBIH NCUEPIBIBAIOIINI OTBET, KAK Ha OCHOBHBIE BOIIPOCHI OMJIETa, TaK 1
Ha JIOTIOJIHUTENBHBIC;

—  cBOOOJHO BIaJCET HAYIHBIMHU IMTOHATHAMH, BEACT IUAJIOT ¥ BCTYIACT B
HAaY4YHYIO IUCKYCCHIO;

—  cII0COOEH K MHTETPaluy 3HaHUH 110 OTNPENCICHHON TeMe, CTPYKTYPHUPOBAHHIO
OTBETa, K aHAJIM3Y TTOJIOKEHUH CYIIECTBYIOIIUX TEOPHH, HAYYHBIX IIKOJI,
HalpaBJICHUH IO BONPOCY Ouera;

—  JIOTMYHO U JI0Ka3aTeJbHO PaCKphIBAaET Mpo0eMy, IPEAJIOKEHHYIO B OHiIeTe;
—  cBOOOJHO BBINOJIHSIET MPAKTUUECKHE 3a/IaHUsI TIOBBIIICHHON CIIOKHOCTH,
MPeAYCMOTPEHHbIE IPOrPaMMOi, IEMOHCTPUPYET CUCTEMHYIO PadOTy C OCHOBHOM
1 JAOIOJIHUTENBHOM JINTEPATYPOU.

OtBeT HE coNePKUT (PAKTHIECKUX OLIMOOK M XapaKTepu3yeTcs TITyOnHOH,
TIOJTHOTOH, YBEPEHHOCTBIO CYXKICHUH, MIUTIOCTPUPYETCS IPIMEPaMH, B TOM YHCIIE
13 cOOCTBEHHOH MPAKTHKH.

5

OOyuarommiics:

—  TOKa3bIBaeT AOCTATOYHOE 3HAHHE yIeOHOTo Marepuaina, HO JOMyCKaeT
HECYyIECTBEHHBIC (paKTHUECKHE OINOKH, KOTOPBIE CIIOCOOCH HCIPAaBUTh
CaMOCTOATENBHO, OJIarofapst HaBOASIIEMY BOIIPOCY;

—  HEJOCTAaTOYHO PACKpPbITA MPOOIIEMa 110 OJHOMY U3 BOIIPOCOB OHUIIETA;

—  HEJOCTAaTOYHO JOTMYHO INOCTPOEHO U3JI0KEHHE BOIPOCa;

—  YCHEUIHO BBIMOJHSIET NPEAYCMOTPEHHBIE B IPOrpaMMe MPaKTHIeCKHe
3aJlaHusI CPEAHEH CII0KHOCTH, aKTUBHO PabOTaeT ¢ OCHOBHOI! TUTepaTypoi,

—  JIEMOHCTPHpYET, B LIEJIOM, CUCTEMHBIH TTOIX0/1 K PEIICHNIO PAKTHIECKUX
3aj1a4, K CAMOCTOSITEIIbHOMY TIONIOJTHEHHIO ¥ OOHOBJICHHIO 3HAHUH B X0O/I€
JanpHenne yaeOHo#i paboThl U MPodecCHOHAIEHON A TEIIEHOCTH.

B oTBeTe packpsiTO, B OCHOBHOM, COJIEp)KaHNE OHMIIETa, UMEIOTCSI HETOUHOCTH TIPH
OTBETE HA JOTIOJIHUTEIILHBIE BOIIPOCHI.

OOyuarommiics:

—  TIOKa3bIBaeT 3HaHUS (PParMEHTAPHOTO XapaKTepa, KOTOPble OTINYA0TCS
ITOBEPXHOCTHOCTBIO M MAJIOH COZIEPKATEIBHOCTHIO, IOIyCKaeT (hakTnaeckne
rpyObIe OIHOKH;

- HE MOXXET 000CHOBATh 3aKOHOMEPHOCTH U MPHHIUIIBI, OOBSCHUTD (haKTHI,
HapynicHa JJOTUKa M3JI0OKCHUA, OTCYTCTBYECT OCMBICITICHHOCTh NPEACTABJIICMOTO
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®DopMa NPOMeKYTOYHOM
arTecTaluu

HaumeHoBaHHE OLIEHOYHOTI'0O
cpeacTBa

Kpurepum onneHuBaHus

MIxanbl onleHUBaAHUS

100-6anapHas
cucremMa

IIaTu6anabHas
cucTreMa

Marepuaa, IpeICTaBICHUS O MEXIPEAMETHBIX CBSI35X ClIa0bIe;

—  CIpaBJSIETCS C BHINOJHEHUEM MPAKTUYECKHUX 3aJaHUH, IPEITyCMOTPEHHBIX
[IPOrpaMMOM, 3HAKOM C OCHOBHOM JIUTEPATypOil, pPEKOMEHIOBAHHON IIPOTrpaMMOH,
JIOIYCKaeT MOTPEIIHOCTH ¥ OIIHOKY ITPU TEOPETUUECKUX OTBETAX U B X0/
MIPaKTUYECKOil pabOoTHI.

Copneprxanue OuiieTa pacKpbITO cl1ab0, IMEIOTCSI HETOUHOCTH TIPH OTBETE Ha
OCHOBHBIE U JIOTIOJTHHUTEIHHBIE BOIIPOCHI OMJIeTa, OTBET HOCHT PENPOAYKTHBHBIN
xapakTep. HeyBepeHHO, ¢ 60NBIIMMU 3aTPyTHEHUAMH peIlaeT MPaKTUIECKHUe
3a7a4¥ WM HE CHPABJISICTCS C HUIMHU CaMOCTOSITENBHO.

OOyyatomuiicst, 0OHapy>KMUBAET CYIIECTBEHHBIE IPOOEIBI B 3HAHMSIX OCHOBHOTO
y4eOHOro MaTepHaa, JOIMyCKaeT IIPUHIUITHAIBHBIC OIMINOKH B BBIITIOJHECHUH
MIPEAYCMOTPEHHBIX MMPOTPAMMON MPAKTUYECKHUX 3aJaHUH.

Ha GomnbIryro 4acTh JOMONHUTENEHBIX BOIPOCOB MO COAEPKAHUIO IK3aMEHA
3aTpyJHAETCS AaTh OTBET WM HE €T BEPHBIX OTBETOB.

OKx3aMeH

B IUCbMEHHOM (hopme 1o Ouetam
1-# Bompoc: 0 — 0,5 6amtoB

2-i1 Borpoc: 0 — 1 6amioB

3-it Bompoc: 0 — 1,5 6ayos

4-ii Bomipoc: 0 — 2 6ayioB

OO0yyaromuiics:

—  JICMOHCTPHUPYET 3HaHHMsI, OTJIMYAIOLIUECS [TyOUHON 1
COZIEPKATEIILHOCTBIO, AACT ITOJIHBINA NCYEPIIBIBAIOIIMI OTBET, KAK Ha
OCHOBHBIC BOITPOCHI 6I/IJ'IeTa, TaK 1 Ha JOIIOJITHUTCIBHBIC,

—  cBOOOAHO BJaJleeT HAYYHBIMU IOHITUSAMH, BEAET IUAJIOT U BCTYIAET B
HAy4YHYIO TUCKYCCHIO;

—  CIoco0€H K MHTErpaluy 3HAHUH 110 ONPEJICIICHHON TeMe,
CTPYKTYPUPOBAHUIO OTBETA, K aHAJIN3Y MOJ0KEHUHN CYIIECTBYIOIINX
TEeOpHil, HAyYHBIX IIIKOJ, HAIPaBJIEHHH MO BOIPOCY OUIIeTa;

—  JIOTHYHO U JIOKA3aTeJIbHO PACKPhIBAET NpoOIIeMy, MPEIIOKEHHYIO B
ouiere;

—  cBOOOJHO BBIMOJIHSET NPAKTHUECKUE 3aJaHNs TIOBBILIEHHON
CJIOKHOCTH, IPEYCMOTPEHHBIE MPOTrPAMMOIL, IEMOHCTPUPYET CUCTEMHYIO
paboTy ¢ OCHOBHOM M JIOTIOJTHUTENIBHOM TUTEPaTypOH.

OtBeT HE COAEP)KUT (PAKTUIECKUX OIIMOOK U XapaKTEepPU3yeTcs TITyOnHO,
MIOJIHOTOM, YBEPEHHOCTBIO CYKICHHUH, WIIITIOCTPUPYETCS IPUMEPaMH, B TOM
YHcIie 13 COOCTBEHHOM MPaKTHKH.




62

®DopMa NPOMeKYTOYHOM
arTecTaluu

HaumeHoBaHHE OLIEHOYHOTI'0O
cpeacTBa

Kpurepum onneHuBaHus

MIxanbl onleHUBaAHUS

100-6anapHas
cucremMa

IIaTu6anabHas
cucTreMa

OO6yyvaromuiics:

—  IOKa3bIBaeT JOCTATOYHOE 3HaHUE yUeOHOro MaTepHaia, HO IOMycKaeT
HECYIIECTBEHHBIC (PaKTHIECKHUE OMIMOKH, KOTOPBIE CIIOCOOCH UCIIPABUTh
CaMOCTOSITEIBHO, OJarosapsi HaBOAALIEMY BOTIPOCY;

—  HEeAOCTaTOYHO pacKphiTa MpobiaemMa o 0OJHOMY U3 BOIIPOCOB Ouiera;
—  HEAOCTaTOYHO JIOTHYHO HOCTPOEHO U3JI0KEHHE BOIPOCa;

—  YCIICIIHO BHIMOJIHAET NPEAYCMOTPEHHBIE B IPOrpaMMe IPAKTHUECKUE
3aJlaHus CPETHEN CII0KHOCTH, aKTUBHO PabOTaeT ¢ OCHOBHOM JIUTEPATYpPOH,
—  JIeMOHCTPHUpYET, B IIeJIOM, CUCTEMHBIH MMOAX0/ K PEIICHUIO
MPaKTUIECKUX 3aJ]ad, K CAMOCTOSTEIbHOMY ITOTIOJTHEHHIO U OOHOBJICHUIO
3HAHUU B X0JI¢ JalibHEeH yueOHoi paboThl U MPOoheCCHOHATBHOMN
JesITebHOCTH.

B o1BeTe packpriTO, B OCHOBHOM, COACPKaHUE OMIICTa, HMEIOTCS
HETOYHOCTH IPU OTBETE HA JOMOJHUTEIbHbIE BOIPOCHI.

4

OOyuaroimuiics:

—  TIOKa3bIBaeT 3HaHWs (hparMeHTapHOTO XapakTepa, KOTOPhIe
OTIIMYAIOTCS TOBEPXHOCTHOCTHIO M MAJIOH COAEPIKATEIBHOCTHIO, IOMTYCKAET
(dakTHueckue rpyoble OMNOKHY;

—  HE MOXeT 000CHOBATh 3aKOHOMEPHOCTH U MPUHITUTIBI, 0OBSICHUTH
(hakThl, HApYIICHA JIOTUKA U3JI0KEHHS, OTCYTCTBYET OCMBICIICHHOCTD
MPEICTaBISIEMOTO MaTepHala, MPeICTABICHNS O MEXKIPEAMETHBIX CBS3IX
cia0kble;

—  CIpPAaBJISIETCS C BBHITIOJIHCHUEM MPAKTUYECKUX 3aJaHuM,
MPElyCMOTPEHHBIX MPOrPAMMOI1, 3HAKOM C OCHOBHOM JINTEPATYPOil,
PEKOMEHIOBAaHHOH MPOTPaMMOii, TOMTYCKAET MOTPEITHOCTH 1 OMIHOKH TIPH
TEOPETUYECKHUX OTBETaX U B XOJI€ MPAKTUIECKON paOOTHI.

Coneprkanre OmiIeTa pacKphITO ¢l1a00, UMEIOTCS HETOYHOCTH TIPH OTBETE
Ha OCHOBHBIC U JIOTIOJIHUTEIHHBIE BOIIPOCH! OMJIETa, OTBET HOCUT
PENpPOAYKTUBHEIN XapakTep. HeyBepeHHO, ¢ OOIBIIMMU 3aTPyTHEHUSIMU
penraeT NpakTUYeCKUe 3aJIa4y WIH HE CIPABISIETCS C HUMU
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®DopMa NPOMeKYTOYHOM
arTecTaluu

Kpurepum onneHuBaHus

MIxanbl onleHUBaAHUS

HaumeHoBaHHE OLICHOYHOI' O 100-6anabpHas IIaTu6anabHas
cpeacrsa cucrema cucremMa
CaMOCTOSITEIBHO.
OObyuaromuiicsi, 0OHAPYKUBAET CYIIECTBEHHBIE MPOOENBI B 3HAHHSIX 2

OCHOBHOI'O yqe6Horo Matcpualia, JOIMYyCKAaCT MPUHIUITNAJIBHBIC OIIIMOKH B
BBINTOJIHCHUU MMPEAYCMOTPECHHBIX ITPOT paMMOP'I MMPAKTUYCCKUX 3aJIaHUI.

Ha 6OJ'H>H_IyIO 4acCThb OJOIMOJIHHUTEIBHBIX BOIIPOCOB I10 COACPIKAHUIO SK3aMCHA
3aTPYAHACTCA OaTh OTBET WM HEC JACT BEPHBIX OTBETOB.

5.5. TlpumepHbIe TeMbI KypCOBOU paOOTHI:

Pacuer TermooOMennuka tuna «Tpyba B TpyOey;
2 Pacuer K0)XyX0TpyOHOTO TEIUIOOOMEHHHKA;
3. Pacuer opocuTensHOrO TEII00OMEHHHUKA,
4. Pacuer xanopudepa.
5.

6. Kpwutepuu, mKaibl OlIEHUBAHHS KYpPCOBOM pabOThI

DopmMa IPOMeEKYTOYHOH

MIxansl oeHUBAHUSA

Kpurepun onenuBanus N
aTTecTAMH puTep 100-6annbHas IaTnéanibHast
cucTemMa cucTemMa
3ammra — paboTa BBIMOJIHEHA CAMOCTOSITEIBHO, HOCUT TBOPUECKHUI XapakTep, BO3MOKHO 5

KypCOBO# paboThI

COJIep)KaHUE DJIEMEHTOB HAyYHOU HOBU3HBL,

— co0OpaHn, 000011eH 1 TPOaHATTU3UPOBAH JOCTATOYHBIN 00BEM JINTEPATYPHBIX
HCTOYHUKOB;

— [pH HAITKCAHUH U 3aIUTe PAOOTHI MPOJEMOHCTPHPOBAHBI: BEICOKUI YPOBEHb
copMHUPOBAHHOCTH YHUBEPCAIBHBIX, O0IIETTPOHKECCHOHAIBHBIX U
npodeccHoHaTbHBIX KOMIIETCHIINH, TEOPETUYECKUE 3HAHUS U HAIMYUE MPAKTHISCKUX
HaBBIKOB;

— pabora nmpaBrIEHO 0pOopMIIEHa  CBOEBPEMEHHO IIpe/icTaBiIeHa Ha Kadenpy,
IMOJIHOCTBIO COOTBETCTBYET Tpe6OBaHI/I$IM, MPEABABIACMBIM K COACPKAHNUIO U
0(hOpMIICHUIO KYPCOBBIX PadoT;
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DopMa NIPOMeKYTOYHOM
aTTecTAlNHU

Kpurepun oneHuBaHusA

IIIkaJjbl onleHUBaHUA

100-6anapHas
cucremMa

IIaTu6anabHas
cucreMa

— HAa 3aIIUTe OCBEUIEHHBI BCE BOMPOCHI NCCIIEAOBaHMS, OTBETH HA BOMIPOCHI
npodeccuoHaNbHbIE, TPaMOTHBIE, NCUEPIBIBAIOIIIE, PE3YIbTATHl UCCIIETOBAHUS
MOJAKPETICHBI CTATUCTUYCCKUMHU KPUTEPHUSIMU.

— Tema paboThl PaCKpBITA, OHAKO BHIBOJBI U PEKOMEHIAIMN HE BCEraa
OPHMI'MHAIIBHBI U / W HE UMEIOT MPAKTHYECKOH 3HAYMMOCTH, €CTh HETOYHOCTH MIPU
OCBEILICHNH OTAETBHBIX BOIIPOCOB TEMBI;

— coOpan, 0000IIIeH 1 IPOaHATHM3UPOBAH HEOOXOIUMBINA 00BeM MpodeccnoHaTbHON
JHUTEPATypBl, HO HE TI0 BCEM aCIeKTaM HCCIIeTyeMOil TEMBI ClIeNIaHbl BBIBOBI H
000CHOBAHBI MPAKTUYECKHE PEKOMECHIAIIUH;

— TIpU HAITMCAHWH M 3aIUTe PabOTHI MPOJIEMOHCTPUPOBAH: CPEIHUI YPOBEHb
c(hOpMHUPOBAHHOCTH YHUBEPCATBHBIX, 00IICTIPOPECCUOHATBHBIX U MPO(ECCHOHATBHBIX
KOMITIETEHIINH, HATMYNE TEOPETHYECKNX 3HAHUH M JOCTATOYHBIX IPAKTUIECKUX
HaBBIKOB;

— paboTa CBOEBPEMEHHO TIpelcTaBlieHa Ha Kadeapy, eCTh OTAENbHbIC HEJJOCTATKA B
ee ohopMIICHHH;

— B Ipolecce 3aIuThl paboThl OBUIN TaHBI HETIOJHbBIE OTBETHI Ha BOIIPOCHL.

— Tema pabOoThl PACKPHITA YACTHYHO, HO B OCHOBHOM ITPABUIIBHO, JOMYIIICHO
MOBEPXHOCTHOE U3JIOMKEHUE OT/ICIBHBIX BOIPOCOB TEMBI;

— B paboTe HEeJOCTATOYHO TOJIHO ObLIA KCITOB30BaHa MPOGECCHOHATbHAS
JUTEPATypa, BBIBOJIBI U MPAKTHYCCKUE PEKOMEHIAIUY HE OTPAXKAIH B IOCTATOYHOU
CTETIEHU coJiepKaHne paboThl;

—  IIpW HaMCAHWH M 3aIuTe paboThHI MPOJAEMOHCTPHUPOBAH YIOBIETBOPUTEIBHBIH
YpOBEHb CPOPMHUPOBAHHOCTH YHUBEPCAIBbHBIX, O0IIEPOGECCHOHANBHBIX U
npo¢eCCHOHATBLHBIX KOMITETEHIINH, MOBEPXHOCTHBIN YPOBEHb TEOPETHICCKUX 3HAHUH
1 MIPAKTHYECKUX HABBIKOB,;

— paboTa CBOEBPEMEHHO MpejcTaBicHa Ha KadeaApy, OJIHAKO HE B MOJHOM 00beMe
0 COJIEPKAHMIO U / W O(DOPMIICHHIO COOTBETCTBYET MPEIbSIBISICMBIM TPEOOBAHUSIM;
— B IIPOIECCE 3aIIUThI HEJOCTATOYHO MOJHO U3JI0KEHBI OCHOBHBIE TIOJIOKECHUS
pabOThI, OTBETHI HA BOITPOCHI TaHBI HEMTOJIHBIE.

— COACpKAHUC pa6OTI>I HEC PACKPBIBACT TEMY, BOIIPOCHI U3JIOKCHBI 0eCCHUCTEMHO U
IMMOBCPXHOCTHO, HCT aHAJIM3a MMPAKTUYICCKOI'0 MaTepurajia, OCHOBHBIC ITOJIOKCHUS U
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DopMa NIPOMeKYTOYHOM
aTTecTAlNHU

Kpurepun oneHuBaHusA

IIIkaJjbl onleHUBaHUA

100-6anapHas IIarnoanabpHas
cucremMa cucremMa

pPEKOMEHIAITMH HE UMEIOT 000CHOBAHMSI,

— paboTa He OpUTHHAIbHA, OCHOBaHA HA KOMITHJISIIMH ITyOIMKAIUI 110 TeME;

— IPU HAMKACAHUH U 3aIIUTE PA0OTHI MPOJICMOHCTPUPOBAH HEYIOBICTBOPUTEILHBIN
YpOBEHb CPOPMHUPOBAHHOCTH YHUBEPCAIBHBIX, O0IIETPO(ECCHOHANBHBIX U
po(heCCUOHANTBHBIX KOMIICTCHIINH;

— paboTa HECBOEBPEMEHHO IpeCTaBIeHa Ha Kadeapy, He B TOTHOM 00BbeMe IT0
COJICPKAaHUIO H 0(DOPMIICHUIO COOTBETCTBYET MPEIbSIBISCMBIM TPEOOBAHHSIM;

— HA 3aIUTe TOKa3aHbl TOBEPXHOCTHBIC 3HAHHS 0 UCCIIEIYEMON TeMe, OTCYTCTBHE
Npe/CTaBICHUH 00 aKTyallbHBIX IPOOJIeMax Mo TeMe paboThl, JaHbl HEBEPHBIE OTBETHI
Ha BOIIPOCHI.
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5.7.  Cucrtema OLEHHBAHUS PE3YIbTATOB TEKYLIET0 KOHTPOJISI U IPOMEKYTOUHOM
aTTECTallUU.

OreHka [0 JUCLHUIUIMHE BBICTABISAETCS 00ydarouieMycsl ¢ y4€TOM pe3yJIbTaTOB TeKYIIeH U
IIPOMEKYTOUHOH aTTECTALUU.

dopmMa KOHTPOJIS 100-6anabpHas cucrema [IaTudannbHas cucrema

Tekyuuii KOHTPOJIb (cemecTp 7):

- yCTHBIH onpoc (pa3zen 1)

- YCTHBIN ompoc (pazaen 2)

- YCTHBIH ompoc (pa3zaen 3)

- TectupoBanue (pasmen 1)

- TecTUpoOBaHue (paszuen 2)

- TecTHpoBaHue (pasmen 3)

- KOHTpOJIbHAs padoTa (Temsl 1.2)

- KOHTpOJIbHAs padoTa (Tembl 1.2)

- KOHTpOJIbHAs paboTa (Tembr 1.2)

- KOHTpOJIbHAas paboTa (Tembr 1.3)

- KOHTpOJIbHAs paboTa (Tembr 1.3)

- KOHTpOJIbHAs paboTa (Tembr 1.3)

- KOHTpOJIbHAs paboTa (Temsr 1.3)

- KOHTpOJIbHAs paboTa (Tembr 2.1)

- KOHTpOJIbHAs paboTa (Temsbl 2.3)

- KOHTpOJIbHAs paboTa (Tembl 2.4)

- KOHTpOJIbHAs paboTa (pasmen 3)

- taboparopHasi padora (Tembl 1.2)

- maboparopHast pabora (Temsr 1.3)

- maboparopHast pabora (TembI 2.3)

- maboparopHast pabora (TembI 2.3)

- taboparopHasi pabora (Tembl 2.4)

- taboparopHast pabora (Tembl 2.4)

- maboparopHast pabora (Temsr 3.3)

- maboparopHast pabora (Temsr 3.4)

- taboparopHasi pabora (Tembl 3.5)

- pedepar (paznen 2)

- ipe3erTanus (pasaen 2)

- U3 (paznmen 1)

- U3 (paznmen 2)

- U3 (paznen 3)

- U3 (paznen 3)

NINNININININIMNIIMNININNIMNIINININIMNIMNIINININIMNIINININ NI NINININ N NN
|
grlojorjorforforjorjorjorfolforjorjoljolforjorjorjorolo|ol| ol o1 o1 01| 01| O1| O1| 01| O] U1 O1] O1

[IpomesxyTouHas aTTecTanus
(TectupoBanue kareropuu C)

- YCTHEIH onpoc (pa3zaen 4)

- YCTHEIH onpoc (pa3zgen 5)

- TecTupoBanue (pazzaen 4)

- TecTUpOBaHuE (pasuen 5)

- KOHTpOJIbHAs paboTa (Tembl 4.1)

- KOHTpOJIbHAs paboTa (Tembl 4.1)

- KOHTpOJIbHAs paboTa (Tembl 4.2)

- KOHTpOJIbHAs paboTa (Tembl 4.2)

- KOHTpOJIbHAs paboTa (TembI 4.2)

- KOHTpOJIbHAs paboTa (Tembl 4.2)

NININININININININININ
|
oljorjorjorfor|jorjorjorforfor|on

- KOHTpOJIbHAs padoTa (Tembl 5.1)
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- KOHTpOJIbHAs paboTa (TeMsl 5.2)

- maboparopHas pabora (temsr 4.1)
- maboparopHas pabora (TemsI 4.2)
- maboparopHas pabora (TembI 5.1)
- petepar (paszmen 5)

- mpe3enTanus (paszgen 5)

- YCTHBIH onpoc (pa3zaen 6)

- TecTUpoBanHue (pasnuen 6)

- KOHTpOJIbHAs paboTa (Tembl 6.1)
- KOHTpOJIbHAs paboTa (Tembl 6.1)
- KOHTpOJIbHAs padoTta (Temsl 6.1)
- KypcoBas pabora OTJINYHO

XOpOLIO
YIIOBJIETBOPUTEIHHO
HEYIOBJICTBOPHUTEIHHO
HToro 3a JeTHIOO ceccuio (cemecTp 7) OTJIIMYHO

IK3aMeH XOpOLIO
YIIOBJIETBOPUTEIHHO
HEYIOBJICTBOPUTEIHHO

NNNN[NNN(NN NN
\
gajajaja|a|a|ag|a| ool

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Peanu3anuss mporpammbl IpeIycCMaTpUBAeT MCIOJIb30BaHHME B Ipolecce O0O0ydeHUs
CJIEAYIOIIUX 00pa30BaTEIbHBIX TEXHOJIOTHM:

— MPOEKTHast JesITeIbHOCTD;

— TMpOBE/ICHNE UHTEPAKTUBHBIX JIEKIUH;

— TPYNIOBBIX IUCKYCCHI;

— TOUCK U 00paboTKa MH(OpMaIMK ¢ UCTIONIb30BaHHEM ceTU IHTepHeT;

— JIUCTaHIMOHHBIE 00pa30BaTE/IbHBIE TEXHOJIOTUHY;

— HPUMEHEHHE HIEKTPOHHOI'0 O0YUYEHHS;

— TPOCMOTP Y4€OHBIX PHIBMOB C UX MOCIEAYIOLUIUM aHATU30M;

— HCMOJIb30BAaHUE HA JIGKIIMOHHBIX 3aHATUAX BHJIEOMAaTepHAIIOB U HArJISIHBIX TOCOOUIA;

— caMocTosTeNbHas paboTa B cUCTEME KOMIIBIOTEPHOI'O TECTUPOBAHMUS.

7. IMPAKTHUYECKASA ITIOAI'OTOBKA

[IpakTHueckasi MOArOTOBKA B paMKax y4eOHOM JUCHMILIMHBI peaTu3yeTcs IpHu IPOBEICHUH
MPaKTUYECKUX 3aHATUM, MPAKTUKYMOB, JAOOPAaTOPHBIX pabOT M MHBIX AHAJOTMYHBIX BHJIOB
y4eOHOH JAesATEeNIbHOCTH, NpPeAyCMaTpUBAIOIIMX Yy4yacTHE OOYyYaloUIMXCs B BBINOJHEHUU
OT/IJIBHBIX JIEMEHTOB paboT, CBA3aHHBIX ¢ Oyayliell mpodecCHOHATBHON eATeIbHOCTHIO.

8. OPI'AHU3ALIUA OBPA3OBATEJIBHOI'O TPOUECCA JJIsA JIMI C
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMHU 310POBbAA

HpI/I O6y‘—IeHI/II/I Jain € OIrpaHNMYCHHBIMU BO3MOXKHOCTAMHU 3J0POBbsI W HWHBAJIUWI0B
HCIOJIB3YIOTCA MOAXO/HbI, CHOCO6CTBYIOH.[I/IC CO3JaHHUIO 6ea6apLepH017I 06p3.30BaTC.HBHOI71 Cpcabl:
TCXHOJIOT'HNH )II/I(i)(l)epeHHI/IaHI/H/I U UHAUBUAYAJIBHOTO 06yquI/1$[, MPUMEHCHUE COOTBETCTBYIOIIUX
MCTOAHUK IIO pa60Te C HUHBAJIMAaMH, HCIOJIL30BAHUC CpPCACTB JUCTAHIIMOHHOI'O 06IJ_[CHI/ISI,
MMPOBEACHUEC AOIOJHHUTECIBHBIX HWHIAWBUAYAJIBbHBIX KOHCYJ'II)TaI_[I/Iﬁ 10 U3y4ac€MbIM TCOPETUUCCKHUM
BOIIpOCaM U MNPAKTHYCCKUM 3aHATUAM, OKA3aHUC IMOMOIIU IIPpU HOATOTOBKC K HpOMC)I(yTOqHOﬁ
aTTecTanuu.
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[Tpu HEOOXOAMMOCTH pabodyasi mporpamMma JUCHUTUITMHBI MOXKET OBITh aJalTHPOBAaHA JUIS
obecrieueHns 00pa30BaTEIBHOTO MPOIIECCa JIMIAaM C OrPAaHNYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbS, B
TOM YHUCJIC I AUCTAHIIMOHHOI'O 06y“ICHI/IH.

VYueOHble W KOHTPOJBHO-M3MEPUTEIIbHBIE MaTephalbl MNPEACTaBISAIOTCS B (opMax,
AOCTYIIHBIX IJId U3YUYCHUA CTYACHTaAMHU C 0COOBIMU O6pa30BaT€JILHLIMI/I HOTpCGHOCTHMI/I C y4€TOM
HO30JIOTHYECKHUX TPYIII HHBAIUIOB!

I[J'DI MOATOTOBKH K OTBCTY HaA IMPAKTUYCCKOM 3aHATUHU, CTYACHTAM C OIpaHWYCHHBIMU
BO3MOXKHOCTSIMU 37J0POBBSI CPEJHEE BPEMs YBEJIMYMBACTCS 110 CPABHEHHUIO CO CPEJHHM BPEMEHEM
MOJTOTOBKH OOBIYHOTO CTY/ICHTA.

JInsl CTYAEHTOB C HMHBAIMJHOCTBIO WM C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI
dopma mpoBeAeHHUS TEKyIIeH M TNPOMEXKYTOUHOH aTTeCTallMM YCTAHABIMBACTCS C Y4YETOM
WHIMBHTyJIbHBIX NICUXO(U3NIECKUX 0COOCHHOCTEH (YCTHO, MUCHBMEHHO Ha Oymare, MICbMEHHO Ha
KOMITbIOTEpE, B POPME TECTUPOBAHUS H T.I1.).

[TpomexyTouHasi arTecTanys MO JUCHUILUIMHE MOXET IMPOBOAMUTHCS B HECKOJBKO ITAIIOB B
dbopMe pyOeKHOTr0 KOHTPOJSI IO 3aBEPIICHHIO WM3YYCHHS] OTACITBHBIX TEM IUCHUIUIMHEL [Ipu
HEOOXOIMMOCTH CTYJCHTY NPEIOCTAaBIISETCS TOMOJHUTEIFHOE BPEeMs Ul MOATOTOBKM OTBETAa HA
3a4eTe WK 3K3aMEHe.

JInst ocymiecTBICHHS MPOLEAYP TEKYHIEro KOHTPOJIS YCHEBAEMOCTH M IPOMEXKYTOYHOM
aTTecTaluyd OOYYAIOUINXCS CO3MAIOTCS, TP HEOOXOAMMOCTH, (DOHIBI OLIEHOYHBIX CPEICTB,
alalITUPOBAHHBIC JJIS JIUI] C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3/JOPOBBS M TIO3BOJISIOIIIE OIICHUTH
JOCTI)KEHUE WMH 3alUTaHUPOBAHHBIX B OCHOBHOW 00pa30BaTeNbHOM IMporpaMme pe3yibTaToB
00y4eHUsI ¥ ypOBEeHb C(OPMHUPOBAHHOCTH BCEX KOMIICTCHLIUH, 3asBICHHBIX B 00pa3oBaTEIbHON
porpaMMe.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

XapakTepucTuKa MaTepUuaIbHO-TEXHUYECKOTO0 OOecreueHus JAUCIHUIUIMHBL  (MOIYJIS)
cocrtaBisieTcsl B cOOTBeTCTBUH ¢ TpeboBanusimu @I'OC BO.

MaTepI/IaHBHO'TeXHI/I‘IeCKOC obecreyeHne JUCHUIIIMHBI IIPpH O6y‘leHI/II/I C HUCIIOJIB30BaAHUEM
TPAaAUIIUOHHBIX TEXHOJIOT U O6y‘-IeHI/I$I.

HanveHoBaHue yueOHBIX ayIUTOPHI, N N
. OcHaleHHOCTD Y4eOHBIX ayAUTOPHIi, J1adopaTopmii,
JadopaTopuii, MaCTEPCKUX, ONOIUOTEK,
N MacTepcKuX, 0U0JIM0TEK, CIOPTHBHBIX 32JI0B,
CIOPT3aJI0B, IOMEeLIeHHii 111 XpaHeHUsI H .
TOMeIIeHMit 1151 XpaHeHusI U NPOo(HIAKTHYECKOTr0
NpodNIAKTHYECKOr0 00CIy;)KHBaAHUS Y1eOHOT0
00CcTy:KMBAHUS Y4eOHOT0 000PyAOBAHUS U T.II.
000py10BaHUs U T.II.
115419, r. MockBa, yJ. Jlonckas, a. 39, ctp. 4

ayIUTOPUHU JIJIsl IPOBECHUS 3aHATUA KOMIUIEKT yaeOHO! Mebew,

JIEKIIUOHHOI'O TUIIA TEXHUYECKUE CPENICTBA O0YUCHHS, CITY KAIUE JITSI
npejcTaBIeHus yueOHOM HHPOpMaIK OOIBIION
ayJIUTOpPUH:

— HOYTOYK;
— TIPOEKTOP,
— DKpaH

ayIUTOPUHU JIJISl IPOBECHUS 3aHATUN KOMIUIEKT yaeOHOU MebenH,

CEMUHAPCKOT0 THUIIA, TPYIIOBBIX U TEXHUIECKUE CPEICTBA OOYICHMSI, CITy>KAITUE JIIs

WHJIUBUYAJIbHBIX KOHCYJIbTAIIUM, TEKYIIETO MpeacTaBieHus yueOHoi nHdopManuy O00JIbIION

KOHTPOJISL U IPOMEXYTOYHOU aTTECTAllUH, 10 ayJIUTOPUH:

MPaKTUYECKON NOArOTOBKE, TPYMIIOBBIX U — HOYTOYK;

WHJIUBUYAJIbHBIX KOHCYJIbTalMM — IPOEKTOP,

— DKpaH
IomemeHust 111 CAMOCTOSITEIbHO PadoThI OcHalleHHOCTH MOMelleHMIl 11 CAaMOCTOSITeJIbHOM
00y4aommnxcs pa6oThl 00y4aroIuXcs
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HanmeHoBaHNe y4eOHBIX ayIUTOPHI,
JadopaTopuii, MAaCTEpPCKUX, ONOIHOTEK,
CIOPT3aJI0B, IOMelIleHHii 11 XpaHeHus U
NPOPHIAKTHYECKOT0 00CTY)KMBAHUS Y1eOHOT0
000py/I0BaHHS M T.II.

OcHaleHHOCTh y4eOHBbIX ayAUTOPHii, J1adopaTopuii,
MacTepcKux, 0u0JIM0TeK, CIOPTHBHBIX 32JI0B,
NOMelleHHM i 11l XpaHEeHHUs U NPO(PHIAKTHYIECKOr0
00cTy:KUBAHUS Y4eOHOT0 000pyAOBAHUS U T.II.

Aynutopusi sl CaMOCTOATENBHOMN paboOTHI
CTyNeHTa, a. 6315

— KOMIIBIOTCpHAA TCXHHUKA,
TTOJKJIFOYCHHUEC K CCTH «I/IHTepHCT»

119071, r. Mocksa, yia. M. Kaay:kckas, a. 1, crp. 3

YuransHbIA 3251 OMOINOTEKH

— KOMIIBIOT€pHAA TCXHUKA,
TIOJKJIFOYCHHUEC K CCTH «I/IHTepHCT»

MarepuanbHO-TEXHHUECKOE oOOecrieueHne y4eOHOH AMCHUIUINHBI

npu  00ydeHHUH

HCII0JIB30BAHHUEM JJICKTPOHHOI'O 06yLI€HI/I${ 1 JTUCTAaHIITMOHHBIX 06p330BaTeJ'IBHBIX TEXHOJIOTHH.

C

Heo0xogumoe o0opyaoBaHue IMapametpsl

TexHu4yeckue TpedOBaHUS

[epconanbHsiii kommbioTep/ | Be6-0paysep

BepCI/IH nporpaMMHOI0 obOecrieueHns He HIXKE:

HOYTOYK/IITaHIIIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, SAunnexc.bpayzep 19.3
MHUKPO(]OH, OrneparimoHHas cCucTeMa Bepcus nporpaMMHOT0 00€CIIeYCHHS HE HIDKE:
JUHAMUKH, Windows 7, macOS 10.12 «Sierray», Linux
J0CTYyM B ceTh MHTEpHET Beb-kamepa 640x480, 15 kanpos/c

Muxkpodon o000

JuHaMuKH (KOJIOHKY WU | JTr0ObIe

HayITHUKH)

Certb (WHTEpHET)

IloctostHHAs ckopocTh HE MeHee 192 kbut/c

TexHonornueckoe ooOecIeueHue peain3annuunu HpOl"paMMLI/MO,Z[y.HH OCYHICCTBIIACTCA C

HCIIOJIB30BaHHUECM 3JICMCHTOB

YHUBCPCUTCTA.

3JIEKTPOHHOU

UH(POPMAIMOHHO-00pa30BaTEIHHON

cpebl
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10. YYEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIEYEHUE YUYEBHOM JUCIUIIJIUHBI
BI/I)I M3aHAs Anpec caiita DbBC KoJinuecTrBo
Ne Ton HMJIM JJIEKTPOHHOT0 pecypca JK3eMILISIPOB B
ABTOp(BI) HaumeHoBaHMe U3TaAHUSA (yueOoHHUK, YII, HN3nareancTBO o
n/n MII 1 1p.) H3IaHusA (3Ganonnsemcs 01 u30anuil 6 OonodmoTexe
P- 9JIEKMPOHHOM 8U0€) YHuBepcurera
10.1 OcHoBHas TUTEpATYpPa, B TOM YHCIIE AIEKTPOHHBIC N3IaHUS
1 CoxkomoBckuii P.U., TexHUYeCKast TEPMOIMHAMUKA. YuebHoE M.: MI'YJIT 2016 http://znanium.com/bookread2.php?b Ha Ka(ll);:fpe -10
Mapmap H.M. Koncrekr nexmmit mocobune - 00k=792235 ’
2 HcTtouHuku u cuctemsl na kadenpe -10
Mapkosa K.A., TETIOCHA0KEHUS VYuebHoe M.: MLV T 2016 http://znanium.com/bookread2.php?b mTp
Iepsak I'.1. MIPOMBITIIICHHBIX TPEATIPUATHH. mocobue - 00k=792232 ’
Koncnekr nexuui
3 Tropun M.IL., PexyneparuBHbIe VYuebHoe ) http://znanium.com/bookread2.php?b
Boponmna E.C. TEIUIOOOMEHHUKH B UX PacdeT mmocobune M. MIVAT 2016 00k=961397
4 Pacuer u noBeIeHue
3¢ PEKTUBHOCTH MPOIIECCOB VYuebHoe ) http://znanium.com/bookread2.php?b
Komenesa M.K. TEPMOBIIAXXHOCTHOM 00paboTKH mocobue M.: MIVAT 2015 00k=782942
TEKCTHJIBHBIX MaTepHalioB
5 TennomaccooOMeHHBIE POLIECCHI )
HKuans LU, 1 000py/IOBaHUE B JIETKOH U YuebHoe M.: MI'VAT 2014 ua kagepe - 8
Kopntoxun WU.I1. o nocooue IT.
TEKCTWIBHOW MPOMBIIILIEHOCTH
6 Woman JLIL KoHcnekr jiekuuii mo Kypey YuebHoe M.: MI'YJIT 2014 Ha kadenpe - 8
«KuneTnueckas TeopHsi TEIUIOTHD | mocobue LIT.
7 Tropun, M. I1. , Pacuer pekymnepaTHBHBIX VYueGHoe M.: ®I'BOY BO «PI'Y 2012 http://znanium.com/bookread2.php?b
AmnapymknHa MLA. TEIUIOOOMEHHBIX alnapaToB nocobue uMm. A.H. Koceirnna 00k=465554
8 Mapmap H.M., Tenmomaccoobmen. Kparkuit CripasouHx M.: ®I'BOY BO «PI'Y 2023 4 .
Kwmakun JL.U. CIIPAaBOYHUK uMm. A.H. Koceirnnay
9 [Mapnap H.M., COopHUK 3a/1a4 ¥ TECTOB 10 YyebHoe M.: ®I'BOY BO «PT'Y 2022 4 .
AKmakun JIL.I. TerioMaccoodmeny. Yacrs 1 rocodue uM. A .H. Kocsirunay
10 Mapnap HM., COopHUK 3a71a4 U TECTOB T10 VYuebHoe M.: ®I'BOY BO «PI'Y 2022 4 .
Kmakun JI.U. TerioMaccoodmeny. Yacrs 2 rocodue uM. A.H. Kocsirunay
10.2 lononHuTENbHAS IUTEPATYPa, B TOM YHCIIE AIEKTPOHHBIE U3AAHUS
1 Kpacoscxuii B.M. BrinosHene 6eTOHHBIX paboT: VYuebHoe nocodue | M: OO0 2023 https://urait.ru/viewer/vypolnenie-

3uMHee OeToHnpoBaHue. B 2 4.

g CITO

«M3parenscTBo FOpaiiT»

betonnyh-rabot-zimnee-
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Yacts 1.

betonirovanie-v-2-ch-chast-1-
517717#page/l

2 BrInoHeHHe OCETOHHBIX PadoT: ) https://urait.ru/viewer/vypolnenie-
Kpacnosckuit 5.M. 3uMHee OeToHupoBanue. B 2 4. Y;ﬂegli_([)gnocofine 2/114303(3%“30 IOpaiity 2023 betonnyh-rabot-zimnee-
Yacts 2. 8 8 p betonirovanie-v-2-ch-chast-2-517719
3 PynoGawra C. I1., Xumudeckas TEXHOIOTHS: . https://urait.ru/viewer/himicheskaya-
Jnddy3noHHBIE TIPOIIECCHI. g::fg;: i/llxisoggmcmo Opaiie 2023 tehnologiya-diffuzionnye-processy-v-
Kapramos 3. M. Uacts 2. A P 2-ch-chast-1-516153
4 Pyno6amra C. 1., Xumudeckas TEXHOJIOTHS: . https://urait.ru/viewer/himicheskaya-
Jubby3noHHbBIE TPOLIECCHI. 317350661{;: i/I[/i3oe(l.)TgnLCTBo IODaiit 2023 tehnologiya-diffuzionnye-processy-v-
Kapramos 3. M. Yacts 2. 8 P 2-ch-chast-2-516644
5 IMpotiecchl U anmaparsl MHIIEBBIX ) https://urait.ru/viewer/processy-i-
T'uesmunosa A. 1. MPOU3BOJICTB 2-€ U3[., TIep. U YuaebHoe nocobue | M: 000 . 2023 apparaty-pischevyh-proizvodstv-
ms CITO «M3parenscTBo FOpaiiT»
JIOTI. 516046
6 Iporiecchl U anmaparsl MHIIEBBIX y;;6Hoe nocoGue M: 000 https://urait.ru/viewer/processy-i-
I'nesaunosa A. U. MPOM3BOJICTB 2-€ U3[., TIEP. U a . . 2023 apparaty-pischevyh-proizvodstv-
akagemuueckoro | «MsmarensctBo FOpaidt»
JIOTI. 513613#page/1
OakanaBpuaTa
7 . https://urait.ru/viewer/teoriya-
Kapramos 3.M., Teopus Temtomacconeperoca: VYuebHoe M: 000 teplomassoperenosa-reshenie-zadach-
Kynunos B.A., peleHue 3aaad st . 2023 .
Katammnkos B.B MHOTOCTONHbIX KOHCTPYKIIHit noco6ue «M3marensctBo FOpaim» dlya-mnogosloynyh-konstrukciy-
o 516154#page/1
8 [Ia6apoB A.B. - otB. | Teopus TemmomacconepeHoca B VueGioe M: 000 https://urait.ru/viewer/teoriya-
pen., Kucnuipia HeTera3oBbIX M CTPOUTENIBHBIX HocoBHe «I/i3 ATeLeTEO IODaiiny 2023 teplomassoperenosa-v-neftegazovyh-
A.A. - OTB. pej. TEXHOJIOTUSIX A p i-stroitelnyh-tehnologiyah-498905
9 }Seﬁ;gg: g 'ﬁ"_ o Temnorexuuka B 2T. Tom 1. VaeGHIK LIS M: 000 https://urait.ru/viewer/teplotehnika-v-
g I ﬂXI;IH' AC If TepMoAMHAMUKA U TEOPHS CIIO A «I/i3 ATeLeTEO IODaiiny 2023 2-t-tom-1-termodinamika-i-teoriya-
ﬁoi.,pe;: o TerooOMeHa A P teploobmena-516581
10 gel:g)gg: g'j}_:[["_ o Temmorexuuka B 2T. Tom 2. VaeGHIK UL M: 000 https://urait.ru/viewer/teplotehnika-v-
p . A TepMoOAMHAMUKA U TEOPHS a . . 2023 2-t-tom-2-energeticheskoe-
pen., [psixun A.C. - CIIO «M3narenscTBO FOpai™) . .
HoJ pen TemIoo0MeHa ispolzovanie-teploty-516585
11 Egoq)%eBﬂEﬁE'/; HCOIf Termoreximia. TIpaKTHkyM VYuebHoe M: OO0 2023 https://urait.ru/viewer/teplotehnika-
1:102}11.})65 o P Y mocoGue «M3narenscTBo KOpaiiT» praktikum-516588
12 Boicrpumkuii .. TemIoTeXHNKa U SHEPTOCUIIOBOE VueOHuK s M: OO0 2023 https://urait.ru/viewer/teplotehnika-i-

000pyZI0BaHNE MTPOMBIIIIIICHHBIX

AKaJJCMHUYCCKOI0

«M3narenscTBO FOpai™)

energosilovoe-oborudovanie-
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TpEANPUSTHH OakanaBpuaTa promyshlennyh-predpriyatiy-512922
13 Kynunos B. A., TexHMYeCKas TEPMOTHAMHUKA 1 VueGHUK 15 M: 000 https://gralt..ru/v_lewer/tehn|che5kaya-
Kaprarmmos 3. M., rerUloneneIata AKAEMHHMECKOTO |y o TOpaiity 2023 termodinamika-i-teploperedacha-
Credantok E. B. pes OakanaBpuaTa 8 p 510604
14 MounekysipHas QU3NKa 1 Yuebnoe nocodue https://urait.ru/viewer/molekulyarnay
TUISt M: OO0 MR ; . .
byxaposa T'.]I. TepMOIUHAMHUKA. MeToIuKa . 2023 a-fizika-i-termodinamika-metodika-
aKaJeMUYECKOTO «U3matenscTBO FOpaiT .
TIPETIOIaBaHNUS prepodavaniya-513121
OakanmaBpuaTa
15 Omsuka. MonekymspHas puzuka | YdueOHOE https://uralt.ru/we_vv © r/f|_2|ka-
M: 000 molekulyarnaya-fizika-i-
Byxaposa T'.[. U TepMOANHAMUKa. MeToanka nmocooue s . 2023 . . .
«M3narensctBO KOpaiT» termodinamika-metodika-
NpenojaBaHus CIIO -
prepodavaniya-513246
16 Kocunos A1, . . .
Mertopl pU3nUIECKOro VYuebHoe M: 000 https://urait.ru/viewer/metody-
Koctiopuna A.T., . 2023 L :
Bparim O.A. 9KCIIEPUMEHTA nocobue «M3narensctBO KOpaiT» fizicheskogo-eksperimenta-494206

10.3 MeTtoauueckue MaTepruaisl (yKa3aHus, peKOMEHIAIAN 110

OCBOEHUIO JTUCLUIUIUHBI (Moays) aBTopoB PI'Y um. A. H.

Koceiruna)

1 TemomaccooOMEHHBIE POLIECCHI VaeGHo-
. H ') _
Kwmakuu JLU., u 00opyoBaHue it 00pabOTKU METOHHECKOE M.: MLV T 2016 http._//znanIum.Com/bOOkreadZ.php. b | ma kapempe — 5
Mapnap H.M. TEKCTHJIBHOTO MaTepHaia B HocoGHe 00k=792218 IT.
BO3IYIIHOH M NapOBBIX Cpeiax
2 CucrteMbl OTOILICHHS, MeTtoandeckre
Mapkosa K.A BEHTUISLIUU U yKa3aHus M.: MI'YJIT 2016 http://znanium.com/bookread2.php?b | na xadenpe — 5
o KoHAUIMOHUpoBaHus1. COOPHUK " 00k=792227 IIIT.
3a/laHui Ha KypCOBOM MPOEKT
3 Kwmakun JIL.U., Pacuer pekynepaTHBHBIX Meroauueckue M.: MI'YJIT 2016 http://znanium.com/bookread2.php?b | Ha kadenpe — 5
Mapmap H.M. TEII00OMEHHUKOB yKa3aHHS B 00k=792181 IIT.
4 VYuebHo- . . n 3
[Tapriap H.M. CopO1uist BJaru TeKCTHIBHBIMU METOTHHECKOE M.: MI'YJIT 2016 http._//znan|um.com/bookread2.php. b | Ha kadempe — 5
MarepualaMu HocoBue 00k=792236 IIT.
5 TenomaccooOMEHHBIE POLIECCHI VeGHo-
. H ') _
Kwmakun J1LU., u o0opy/oBaHue /it 00paboTKU METOHHECKOE M.: MIYT 2016 http._//znanlum.com/bookread2.php. b | ma kapempe — 5
Mapmap H.M. TEKCTHJIBHOTO MaTepHaja B HocoGHe 00k=792218 IIT.
BO3/IyILIHOM M MAPOBBIX Cpeax
6 TennorexHu4ecKuil pacyer Meronnueckue . -
Kwmakun J1LU., ) http://znanium.com/bookread2.php?b | Ha kadenpe — 5
[apriap H.M. YCTaHOBKH JUISI CYIIKA yKa3aHHuA M.: MI'YVAT 2015 00k=792183 .
TEKCTHJIbHBIX MaTepPUaIOB
7 Kwmaxun JLU., Metoaudeckue . Ha Kagenpe — 5
[apniap H.M. Pacuer u BbI6Op Kanopudepon yKasaHus M.: MI'VAT 2015 .
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8 3axaposa A A Meroanueckue http://znanium.com/catalog/author/7a
P il MaccooOMeHHbIe MPOIECCh yKa3aHUsA M.: MTYAT 2015 5b1f0d-dc24-11e4-b489-
CantsikoBa B.C.
90b11c31de4dc
9 Paspaborka mozeneit Meronunyeckue . :
Benoycos A.C., ) http://znanium.com/bookread2.php?b
Benoycos B.I. Ter1000MeHa B IIPOTOYHBIX yKazaHUA M.: MI'YAT 2014 00k=961364
TEXHOJIOTHIECKUX allapaTax
10 3amayn ¥ 3a1aHUS B TECTOBOM . .
N . Meroauueckue ) http://znanium.com/bookread2.php?b
Komenera M.K. (dhopmMe 1Mo oOIIeH XUMHUYECKOI yKasanus M.: MI'VAT 2013 00k=465542

TCXHOJIOTHUHU




11.

NHO®OPMAIIMOHHOE OBECIIEYEHHUE YYEBHOI'O TIPOLECCA

74

11.1. Pecypchl 25IeKTpOHHON OMOINOTEKH, HHGOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI

1 npoeccroHaIbHbIE 0A3bl JAHHBIX:

Cpok
No Ile Homep n Maprrep o 3 JIEeHCTB
puo aara IIpeamer gorosopa Cchbli1Kka Ha YJIEKTPOHHBII pecypc ust
nn J0Tr0BOPY
hi} J0roBOpa JI0TOBO
pa
[pmnoxerne | O mpenocTaBIeHIH PIIHU basa nannpix The Wiley Journals [eiicT
Ik JOCTyTa K Databas (rnmybuna nocryma: 2019 1. | yer mo
1 202 | nucemy JNEKTPOHHBIM -20221.) 30.06.2
13 PLIHU ot pecypcam Wiley https://onlinelibrary.wiley.com/ 023 r.
07.04.2023 r.
Ne 574
PIITHU O mpenocTaBiIeHUN PIIHU basa mannsix Springer Materials: [eiict
202 Wndopmanmo | mocrymna k 6azam https://materials.springer.com/ YeT 110
2. 3 HHOE MHUCHMO JAHHBIX M3/1aTeIhCTBA 29.12.2
Ne 1948 ot Springer Nature 023 r.
29.12.2022
PIIHU O npenocraBaeHUH PIIHU basa manneix Springer Nature JelictB
202 Uudopmanmo | mocrymna k 6azam Protocols and Methods: yer 1o
3. 3 HHOE ITUCHBMO JIAHHBIX U31ATEJIbCTBA http://experiments.springernature.co | 29.12.2
Ne 1949 or Springer Nature m/sources/springer-protocols 023 r.
29.12.2022
PITHU1 O mpenocraBieHUN PIIHU https://www.orbit.com/ JleticT
Wudopmanmo | mocrymna K yer 1o
4, 202 HHOE ITHCHMO AJIEKT 30.06.2
3 POHHBIM .06.
Ne 1955 ot pecypcam Questel SAS 023 1.
30.12.2022
PILIHU O mpemocraBieHHN PIIHU https://www.ccdc.cam.ac.uk/ JleiicTB
Wudopmanmo | mocryna k 6aze yeT 110
5 202 | HHOE MHUCBMO naHHbIX kKoMmaHuu The 31.12.2
"3 Ne 1956 ot Cambridge 023 .
30.12.2022 Crystallographic Data
Center
202 | Horosop O mpenocraBieHnN 000 https://e.lanbook.com/ JleiicTB
6 3/2 | Ne ITJI-02- rpaBa UCIOJIb30BAHUS «H3maTenscT yer 1o
" | 024 | 4/18-01.22 or | mpOrpaMMHOTO Bo Jlanb» 17.02.2
07.02.2023 . obecriedeHus 024 r.
202 | Horosop O nmpenocraBieHUn 000 HeticT
2/2 | Ne 494 56c or | mocryma k OBC «3HAHINY . . €T 10
" | 03 | 12102002 . | Znanium.com M https://znanium.cony 12,102
023 r.
202 | doroBop O mpemocTaBieHHN 000 https://urait.ru/ JleiicTB
2/2 | Ne450-22 E- JOCTyTa K «DJEeKTPOHH yer Jio
8. | 023 | 44-5or 00pa3oBareabLHOMI oe 14.10.2
05.10.2022 1. mmatdopme «IOPANTY | m3marenscts 023 1.
o FOPAWT»
202 | JIuuensuonusl | O mpenocTaBleHUH 000 HDb https://www.elibrary.ru/ JleiicTB
2/2 | # morosop JOCTYyTIa K yeT 10
023 | SCIENCE nH}popMannoHHO- 25.05.2
INDEX AHAJIUTUYECKOU 023
9 Ne SIO- cucreme SCIENCE
' 8076/2022 or | INDEX (BrintoueHHOTO
25.05.2022r. | B HAy4HBIH
WHPOPMAIMOHHBIHA
pecype

eLIBRARY.RU)
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202 | doroBop O mpenocraBieHUN 000 https://e.lanbook.com/ JleiicTB
2/2 | Ne 52-22-EIl- | mpaBa ucrosnp3oBanusi | «M3mgarenbcr yeT 10
023 | 223-5P ot MIPOrPaMMHOTO BO Jlaub» 18.02.2
18.02.2022 r. | obecneuenus. O 023 r.
JlononHuTens | MpenoCTaBICHUH
10 HOE JOCTYTIa K pa3zienam
' corJianeHue 0a3bl JaHHBIX
Nel k
Horosopy
Ne 52-22-EI1-
223-5P or
18.02.2022 r.
[punoxerne | O mpemocTaBIeHIH PIIHU basa nannpix The Wiley Journals Pecypc
Ik JOCTyTa K Databas (rnybuna mocryma: 2023 Geccpo
1 202 | nmucemy 3JIEKTPOHHBIM I.) YHBIN
| 3 | PHOHU ot pecypcam Wiley https://onlinelibrary.wiley.com/
07.04.2023 r.
Ne 574
[punoxernne | O mpemocTaBIeHIH PIIHU basa nannpix Nature journals (rox Pecypc
1 JOCTyIa K n3nanus — 2023 r. - TeMaTHyeckas | Geccpo
K [UCbMY COJICPKAHUI0 0a3 kosutekims Physical Sciences & YHBIN
PIIHU ot NaHHBIX U3aTEILCTBA Engineering Package):
202 29.12.2022 r. | Springer Nature https:/www.nature.com/
12. Ne 1950 baza nannpix Springer Journals
3
(rox m3panusg — 2023 1.-
TeMartmdeckne kKoyureknnu Physical
Sciences & Engineering Package) :
https://link.springer.com/
IIpunoxenne | O mpenocTaBieHUU PIIHAN basa nannpix Springer Journals Pecypc
1 JOCTYTIA K (rox m3nanms — 2023 1.- beccpo
K IIACHMY cofiepKaHuIo 6a3 TeMaThyecKas KomIeknus Social YHBINA
PIIHU ot JAHHBIX M31aTelILCTBA Sciences Package) :
202 29.12.2022 r. | Springer Nature https://link.springer.com/
13. Ne 1949 baza nannpix Nature Journals -
3 Palgrave Macmillan ( -
algrave Macmillan (rox u3nanus
2023 r. TeMaTU4eCKON KOJIEKIIUU
Social Sciences Package)
https://www.nature.com/
IIpunoxenne | O mpenocTaBiieHUU PIIHAN basa nannpix Nature journals, Pecypc
1 JIOCTyTa K Academic journals, Scientific Geccpo
K TUCBMY COJIepKaHUIO0 0a3 American (ron m3nanus — 2023 r.) | YHBIHA
PIIHU ot JAHHBIX U3aTEIbCTBA TeMaTu4ecKkoil koyurekuu Life
29.12.2022 r. | Springer Nature Sciences Package .):
Ne 1948 https:/www.nature.com/
basa nannbix Adis (ron u3maHus —
14 202 2023 r.) TeMaTUYECKON KOJIICKIIUN
13 Life Sciences Package
https://link.springer.com
baza nannpix Springer Journals
(roa m3ganust — 2023 r.: -
TeMarmdeckas Koyuekims Life
Sciences Package) :
https://link.springer.com/
[punoxenne | O npenocraBieHUN PIIHA eBooks Collections (i.e.2023 eBook | Pecypc
1 JIMIEH3NOHHOTO Collections, rox u3nanms - 2023, B | 6ecepo
15 202 | x nucemy J0CTyMa K T.4. BBINYIIEHHbIX B 2022 1. - YHBIH
| 3 | PIHHU or COJIepIKaHUIO Oa3bl TeMarnueckas komurekims Physical
29.12.2022 r. | mamHBIX Springer Sciences, Social Sciences, Life
Ne 1947 eBooks Collections Sciences,Engineering Package):
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http://link.springer.com/

Ipunoxkenne | O mpemocTaBIeHUN PODOU basa nannsix Nature journals Pecypc
1 JOCTyTIa K kosutekimu Academic journals, 6eccpo
K IIACBMY SIIEKTPOHHBIM Scientific American, Palgrave IHBIH
202 PODU ot pecypcam Springer Macmillan (sermycku 2022 1.):
16. 5 08.08.2022r. | Nature https:/www.nature.com/
Nel1065) https://link.springer.com
basa mannsrx Springer Journals:
https:/link.springer.com/
IIpunoxenue O npenocraBieHUN PoOU Basa nannsix Springer Journals: Pecypce
1 J0CTyTa K https://link.springer.com/ 6ecepo
17 202 | k nuceMy 3JIEKTPOHHBIM baza manneix Adis Journals YHBIN
| 2 |PDODUoOT pecypcam Springer (BBimyckm 2022 1.):
30.06.2022r. | Nature https://link.springer.com/
Ne 910
[punoxenne | O MpemoCTaBICHAN POOU basza nannsrx Nature journals Pecype
1 JOCTYTIA K (BBIITYCKHI Geccpo
18 202 | x muCHMY JJIEKTPOHHBIM 2022 r.): https:/www.nature.com/ YHBIN
| 2 | PODU ot pecypcam Springer basa nanneix Springer Journals:
30.06.2022 r. | Nature https:/link.springer.com/
Ne 909.
[Mpunoxenne | O mpenoCTaBICHAM POOU eBooks Collections (i.e.2020 eBook | Pecypc
1 JIMIEH3HOHHOTO Collections): Geccpo
K ITUCBMY JIOCTyTIa K http://link.springer.com/ YHBIN
19 202 | PODU ot COZIepKaHuIo Oa3bl
| 1 |17.09.2021r. | mamHbIX Springer
Ne 965 eBooks Collections
W3/aTeNbCTBA Springer
Nature
IIpunoxenne | O mpenocTaBlIeHUU POOU Basa nannpix Springer Journals (3a | Pecypc
Ne 2 x mucpMy | cyOJeIeH3MOHHOTO 2019 1): https:/link.springer.com/ beccpo
20 201 | PO®U Ne 809 | moctyma K basa nannsix Nature journals YHBIN
' 9 ot 24.06.2019 | conmepxanuto 6a3 (BBIDYCKH
T. JAHHBIX M3/1aTeIECTBO 2019 r.): https:/www.nature.com/
Springer Nature
Jorosop O mpenocraBieHUN OT'BY PI'b | http://H36.pd/ Pecypc
Ne 101/HOB/0 | mocryna k Geccpo
21, 201 486-m1 ot «Ha i 5
8 LIUOHAJILHOM YHBIH
21.09.2018 r. | aMeKTPOHHOMH
6ubmmorexe» (HOb)
[Mpunoxenne | O npenocraBieHUH POOU https://link.springer.com/ Pecypc
Ne2 x muckMy | poctyna k Bl https://www.springerprotocols.com/ | 9€ccPo
PODOU Ne 779 | usnmarenscrBa _ _ YHBIH C
001 | 0T 16.09.2016 | SpringerNature https://materials.springer.com/ 01.01.2
2. e | T (BBITyCKHM 32 2016- https://link.springer.com/search?fac | 017
017 2017 rr) et-content-
type=%ReferenceWork%22
http://zbmath.org/
http://npg.com/
201 Cornamenne O mpenocraBieHUN 000 http://www.polpred.com Pecypc
23. | ¢/2 Ne 2014 ot joctyna xk bJI CMU "TIOJIIIPE[ Geccpo
019 29.10.2016 . C{{paBquI/IK YHBIN
u
Horosop O npenocraBneHUN OI'bY PI'b http://H36.pd/ Pecypc
201 | Ne 101/HDOB/0 | moctyma k 6eccpo
24. | 5/2 | 486 ot «HannonansHOM YHBII
019 | 16.07.2015 . | smekTpOHHOI

ouOIIMOTEKE)
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201 Cornaienue O coTpyaHUYECTBE B HIT http://www.neicon.ru/ Pecypc
25 | 3 Ne JIC-884- Koucopunyme HOHWKOH beccpo
' 019 2013 ot IHBIH
18.10.2013 1.
JIutiensnonHo | O mpemocTaBIcHAH 000 http://www:.elibrary.ru/ Pecype
001 | € cormamenme | roctyma K «Hanmonans Heccpo
Ne 8076 ot eLIBRARY.RU Has YHBIN
26. | 3/2
20.02.2013 r. 3NEeKTPOHHAS
019 6
HOTHOTEeKA
» (HOB)
11.2. TlepedyeHb NpOrpaMMHOr0 0OECIIEUEHHUS
Nen/m|HanmeHoBaHue JIMIEH3HOHHOTO MIPOTPAMMHOTI0 PexBU3MTHI NOATBEPKIAAIOUIETO
o0ecnevyeHnst MOKyMeHTa
1. \Windows 10 Pro, MS Office 2019 KoHTpakT Ne 18-2A-44-19 or 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
3. V-Ray nist 3Ds Max KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
4. NeuroSolutions KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
5. \Wolfram Mathematica KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
6. Microsoft Visual Studio KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
7. CoreIDRAW Graphics Suite 2018 KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
8. Mathcad KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
0. Matlab+Simulink KoHTpakT Ne 18-DA-44-19 ot 20.05.2019.
10. |Adobe Creative Cloud 2018 all Apps (Photoshop, KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
Lightroom, Illustrator, InDesign, XD, Premiere Pro,
Acrobat Pro, Lightroom Classic, Bridge, Spark, Media
Encoder, InCopy, Story Plus, Muse u np.)
11.  |SolidWorks KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
12. |Rhinoceros KoHTpakT Ne 18-0A-44-19 ot 20.05.2019
13.  [Simplify 3D KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
14. |FontLab VI Academic KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
15.  [Pinnacle Studio 18 Ultimate KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
16. |KOMIIAC-3d-V 18 KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
17.  [Project Expert 7 Standart KoHTpakT Ne 17-DA-44-19 ot 14.05.2019
18. |AnbT-®uHaHCH KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
19. |Ansr-MHBecT KoHTpakT Ne 17-DA-44-19 ot 14.05.2019
20. |[Iporpamma mjst moaroToBku tectoB Indigo KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
21. |dwmanor NIBELUNG KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
22. |Windows 10 Pro, MS Office 2019 KOHTpPakKT 85-0A-44-20 ot 28.12.2020
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23. |Adobe Creative Cloud for enterprise All Apps ALL KoHTpakT Ne 60-DA-44-21 ot 10.12.2021
Multiple Platforms Multi European Languages
Enterprise Licensing Subscription New

24. |Mathcad Education - University Edition Subscription  [kounTpakt Ne 60-3A-44-21 ot 10.12.2021

25. |CoreIDRAW Graphics Suite 2021 Education License [kontpakt Ne 60-DA-44-21 ot 10.12.2021
(Windows)

26. |Mathematica Standard Bundled List Price with Service [kontpakt Ne 60-2A-44-21 ot 10.12.2021

27. |Network Server Standard Bundled List Price with KoHTpakT Ne 60-DA-44-21 or 10.12.2021
Service

28. |Office Pro Plus 2021 Russian OLV NL Acad AP LTSC [kouTtpakt Ne 60-3A-44-21 ot 10.12.2021

29. |Microsoft Windows 11 Pro KoHTpakT Ne 60-DA-44-21 ot 10.12.2021
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JIUCT VYYETA OBHOBJIEHUM PABOYEM IIPOITPAMMBI YUYEBHOM
JTUCIHUTIIUHBI

B pabouyio mnporpamMmmy ydeOHOW ITUCIMIUIMHBI BHECEHBI W3MCHEHUS/OOHOBICHHUS W
YTBEPKJCHBI Ha 3aceIaHuu Kaeaphl:

Ne mnn

1N1))
00HOBJICHUSA
PIIJ

XapakTep U3MeHeHUi1/00HOBIeHUI
€ YKa3aHMeM pasjeJia

HOMep MPOTOKOJIA
U 1aTa 3aceJaHus
Kadeapsbl




