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1. OBIIUE CBEAEHUSA

VYuebHast qucuuiuinHa «TermmoMaccooOMeH» U3ydaeTcs B MSTOM, HIECTOM CeMeCTpax.
KypcoBas pabora — npegycMoTpeHa B 6 cemecTp.

1.1. ®opma MpoMeKyTOYHOM aTTecTaIuu:

MATBIA cEMECTp - 3a4€eT C OLICHKOU
IIECTOU CeMeCTp - DK3aM€eH

1.2. Mecto yuebHo¥ nucuuiuinabl B ctpykrype OITOIT

YyeOHas qucuumuinHa « TermioMaccooOMeH» OTHOCHTCS K 0053aTeIbHON YaCTH MPOTPaMMBbI.
W3yuenne IUCHUIUIMHBI ONMUpPACTCS Ha pPe3yJbTaThl OCBOEHHUS O0Opa30BATEIIbHOW MPOTPaMMBI
MPEIBIIYIIETO YPOBHSI.
OCHOBOH ISl OCBOCHHMSI JMCIUIUIMHBI SIBJISIFOTCS PE3ybTaThl OOYUYEHHUS IO MPEAINICCTBYIOIINM
JTUCITUTUIMHAM M IPAKTHKAM:

- TexHudeckas TepMOIMHAMUKA;

- I'mpporaszonnnamuka;

- DNEKTPOTEXHUKA U OCHOBHI 3JICKTPOHUKH;

- Temmodusuka;

- OCHOBBI TIPOEKTHOM JIEATEIILHOCTH,

- du3uka;

- Brenenue B nmpodeccuto;

- Herpaaunuonasie 1 BO30OHOBISIEMbIC HCTOYHUKH SHEPTHH.
PesynbraTel 0OydeHHs 1O Y4eOHOH MMCHUIUIMHE, WCIOJB3YIOTCS TPH HM3YYEHUH CIEAYIOIINUX
JUCIUTIINH ¥ TIPOXOKICHUS MMPAKTHK:

- MareMaTHuecKre METO/IbI B TETUIO(HU3UKE U TEIJIOIHEPIETHKE;

- Teopust mogoOus 1 pu3nIecKkoe MOIETUPOBAHUE B TPOMBIIUICHHOMN
TETUIODHEPTETHKE,

- Harrerarenu, TEIUIOBBIC IBUTATEIIN U SHEPTETUICCKUE YCTAHOBKH;

- [TapoBbie, ra30BbIe TYPOUHBI 1 KOMIIPECCOPHI;

- DHepreTu4ecKuil ayuT U dHepreTUuecKre OaraHChl MTPOMBIIITICHHBIX MPEATNPUATHH,;

- OHeprodPGeKTUBHOCTh CUCTEM IIEHTPATH30BAHHOTO TETNIOCHAOKEHUSI.
PesynbTaThl OCBOCHHS y4YeOHOW JHCHHILIMHBI B JaJIbHEWIIEM OyIyT WCIOJIB30BaHBI IIPH
MPOXOXKACHUH TPOU3BOJCTBEHHON NPAKTHKUA W BBHIMOJHEHUH BBIMYCKHON KBamu(UKAIMOHHON
paboTHL.

2. HEJIN U IINTAHUPYEMBIE PE3YJbBTATBI OBYYEHUA 11O
JUCHUIIVIMHE « TEIINTOMACCOOBMEH»

LenssMu 0CBOSHHUS TUCIUILIMHBI « TermoMaccooOMeH» SIBIISICTCS .

— (dbopMupOoBaHHE 3HAHWI OCHOBHBIX (DU3MYECKHX MOJIENe MepeHoca TEIUIOThl U
MacCChbl B HCIIOABUXHBIX U )IBI/I)K}’HII/IXCSI cpenax;

- (dhopMHUpOBaHHE y CTYIEHTOB 0a30BbIX 3HAHWUN B OO0JACTH TEOPUU TEIUIOBBIX H
MacCCOOOMEHHBIX MPOIIECCOB, PA3BUTHE HABBLIKOB CAMOCTOSTETFHOTO OPHEHTUPOBAHUS B IIMPOKOM
Kpyre TEOPETHYECKUX U TIPHUKJIATHBIX BOIIPOCOB 0 TEOPUHU TEILIOMACCOOOMEHA MPHU DKCILTyaTaIiH
Y UCTIOJIh30BaHUS TEIJIOTEXHIUUYECKOTO 000y I0BaHUS;

— YMEHHE U HAaBBIKU UCIIOJIb30BaTh METO/IBI PACYETA ITOTOKOB TEIUIOTHI M MACCHI, MOJIEN
TeMnepaTprI 158 KOHHeHTpaHI/II/I KOMITIOHCHTOB CMeceI\/'I, 6a31/1py}0mnec;{ Ha 3THUX MOIACIAX, METOAbBI
HKCIIEPUMEHTAIFHOTO HW3YYEHHUS MPOIECCOB TEIUIOMAaCCOOOMEHa U OIpeNeieHHs] MEePEeHOCHBIX
CBOMCTB,



- M3y4eHHUE aJrOPUTMOB pacueTa U MPOSKTUPOBAHHUS TETTIOOOMEHHBIX allapaToB;

- MIOHMMaHKHE OCHOBHBIX ITPUHIUIIOB U 3aKOHOB TEIIIOMacCOOOMEHa;

- pa3sBUTHE CIIOCOOHOCTH O0y4aeMblIXx K (U3MYECKOMY M MaTeMaTHYeCKOMY
MOJICIIMPOBAHHIO MTPOIIECCOB MEPEHOCA TEIUIOTH (MACCH), MPOTEKAIONINX B PEaTIbHBIX (U3MUECKIX
00BEKTaX, B YACTHOCTH, B YCTAHOBKAaX YHEPreTUKHU U IPOMBIIIIICHHOCTH;

- ONTUMU3ALMS [IPOLIECCOB TEIIOOOMEHA;

- ¢dbopmHpoBaHUE y O0YyYarOLIUXCs KOMIIETEHIMH YyCTaHOBJIEHHBIX 00pa3oBaTeIbHON
nporpammoii B coorsercteuu ¢ @I'OC BO no gaHHOM IUCLHUIUIMHE;

— KBaJIM(UIIUPOBAHHOE IIPOBEJICHUE 3JIEMEHTAPHBIX pacueToB 3aja4
TEIUIONPOBOAHOCTH, KOHBEKTUBHOI'O TEIIOOOMEHA, TEII00OMEHa NpHU (PAa30BbIX M XMMHYECKHX
NPEBPALICHHUSIX U TEIUIO0OMEHA H3Iy4eHUEM, MacCOOOMEHa, TEeTIIOIHIPABINKY;

- M3y4eHHUEe TEINI00OMEHA B pa3IMYHBIX OTPACISAX MPOMBIIICHHOCTH;

- OCBOGHHME  THUIIOBBIX  METOAMK  pacyera  TEIUVIOOOMEHHBIX  amnapaToB

TEIJIOPHEPTETUUECKUX YCTAHOBOK U CUCTEM TEIJIOCHA0KEHNUS.
PesynbraTom o0yueHus 110 yuyeOHOM TUCIMITIIMHE SBISETCS OBJIAJeHUE 00yYalONIMMUCS 3HAHUSAMM,
YMEHHUSMH, HAaBBIKAMHA M OIBITOM JEATEIFHOCTH, XapaKTEPU3YIOIUMH Iporecc (hOpMHUPOBAHUS
KOMIIETEHIIMH U 00eCHeunBaloMMU JJOCTH)KEHUE MJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUs y4eOHOM
JUCLUIUINHBI.

2.1. @opmupyeMble KOMIICTCHIUH, HWHIUKATOPHI IOCTMIKEHUS KOMIICTCHIIMMH,
COOTHECEHHBIE C IUJIAHUPYEMBIMH pe3yjibTaTaMH OOy4YeHHs 10 JUCLUILIIUHE

«TennoMaccooOMeEH»:
Ko u HaumMeHOBaHMe
Koa u HaumeHoBaHue e IInanupyemble pe3yJibTAThI 00y4eHH
KOMIIeTeHLIMH 10 AUCHUIIMHE
AOCTHKEHHsI KOMIIeTeHIINH
OIIK-3 NA-OI1K-3.2 - IPUMEHSET TEOPETHUECKUE OCHOBEI
CriocobeH MpUMEHSITh [IpumMeHeHne TeopeTUIeCKNX (U3UKY P PEICHUH MPHUKIIAJHBIX 38124
COOTBETCTBYIOIINN OCHOB (DU3UKH TTPH PEILICHUH B 00J1aCTH TEIJIOMacCOOOMEHHBIX
¢bu3nNKO-MaTeMaTHYECKUH | MPUKJIAIHBIX 33134 MPOLIECCOB U 000PyIOBAHUS
amnmapar, METOJbl aHAIN3a | POMBIIIIJICHHON
Y MOJICTIMPOBAHMS, TETUIOIHEPT € THKH
TEOPETUYECKOr0 U
9KCHEPUMEHTAIILHOTO
UCCIIEIOBAHUS TIPH
peleHnn
npodecCHOHANTBHBIX
3a1a4
OIIK-4 NJA-OITK-4.2 - UCTIONIB3YET 3HAHUS TeTIOQU3NICCKUX
Criocoben Hcnonb3oBanue 3HaHUs CBO¥CTBa pabOYMX TeJ MPU pacueTax
JE€MOHCTPHPOBATh TETI0(U3NIECKUX CBOMCTB TEIUIOTEXHUYECKUX YCTAHOBOK U CHCTEM B
NpUMEHEHUE OCHOBHBIX pabouux Temn mpu pacyerax o0acTi HHPOPMAITUOHHBIX CHCTEM U
CIOCO0OB TMOJTyYeHUs, TETIOTEXHUYECKUX YCTAHOBOK U | TEXHOJOTHHU B TOILTMBHO-YHEPT€THUECKOM
npeoOpa3oBaHus, CHCTEM KOMILJIEKCE
TpaHCIOpTa U UA-OIIK-4.4 - IPUMEHSAET OCHOBHBIE 3AKOHBI
UCIIOJIb30BaHUA TeIIOThl | [IprMeHeHrne OCHOBHEBIX TeroMaccooOMeHa TIpu pacuere u
B TETJIOTEXHUUECKUX 3aKOHOB TETJIOMacCcOOOMeHa MPOEKTHPOBAHHUH TEIIOTEXHHYECKIX
YCTaHOBKAX U CHCTEMax IIPU pacyeTe ¥ NPOSKTUPOBAHUU | YCTAHOBOK B 00J1aCTH MH(POPMALIMOHHBIX
TETIOTEXHUIECKUX YCTAaHOBOK CUCTEM M TEXHOJIOTUH B TOIUTHMBHO-
JHEPTEeTHUECKOM KOMILIEKCE

3. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCIHUILJINHBI

O61mas TpyA0EMKOCTh YU€OHON AUCHIUIIIMHBI IO y4eOHOMY TUIaHy COCTaBJISIET:




10 OYHOM opMe 00yUeHUs — 9 3.e. 324 yac.

3.1. Crpykrypa yueOHON AUCIUILUIUHBI AJi1 00YUYaIOMIMXCS 110 BUIaM 3aHATHM

CTpykTypa H 00beM JUCHHIIMHBI

KonTakTHas ayquTopHas padora, CamocrosiTe1bHasi padoTa
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5 cemecTp 3a4eT ¢ 108 34 18 18 38
OLICHKOM
6 cemecTp 9K3aMEH, 216 32 32 32 17 93 10
KypcoBas
pabota
Bcero:| 3agerc 324 66 50 50 17 131 10
OLICHKOM,
SK3aMEH,
KypcoBas
pabota




3.2. Crpykrypa y4eOHON JUCIUTIIMHBI A1 00yYarOIIMXCs TI0 pa3jiesiaM U TeMaM TUCIUIUIHHBL: (09Has hopma oOydeHUs)
Ilnannpyembie Bujbl yueoHO# padoThl
(KOHTPOJIMpPYyeMbI€) KonrakTHas padota
Pe3yJIbTaThI - Buanl 1 gopMbI KOHTPOJIBLHBIX
OCBOEHHSI: o o 3 = o g MepOoNpUsITHii, 00eciedyuBalone Mo
Koz(b1) HaumeHoBaHue Pa3/iesioB, TeM; ° S0 |3 3¢ £% |5 COBOKYITHOCTH TEKYIIHIA KOHTPOJIb
¢opmupyemoii(bIx) ¢opma(bl) MPOMEKYTOUHOH aTTeCTALNU g 5 & _i 3 g g = § yCNEeBaeMOCTH,
KomneTenumu(ii) u =} E £ | §F¢3 E S £ (OpPMBI NPOMEKYTOYHOT0 KOHTPOJISI
EUIHIODOE g 25 \§' \§ ,§ ] = E s é ycIeBaeMoCTH
ﬂOCTlfl)KeHl/lﬂ“ é é‘ ;, é §~ 3 ; l% = 8 g
KOMIIETCHIIMH
IIsiThIi cemecTp
OIIK-3: Pazgen |. Cnoco6bl nepenauu TenioTbl. CTanmoHapHasi u 8 12 5 12 DopMBI TEKYLIETO KOHTPOJIA
NA-OIIK-3.2 HECTANMOHAPHAS TEIUIONPOBOTHOCTh o pazzgeny I
OIIK-4: Tema 1.1 4 3 1. ycTHBI onpoc
N-OI1K-4.2 Crioco0BI TeI10- ¥ MaccomepeHoca. 2. TECTHPOBAHHUE
N-OIIK-4.4 Tema 1.2 4 3 3. 3ammura 1a6OpaTOPHBIX paboT
CrarnmoHapHasi ¥ HecTallMOHapHasl TeTUIOMPOBOIHOCTb. 4. KOHTPOJIbHEIE PabOTHI,
[IpakTiaeckoe 3ansaTre Ne 1.1 12 3 5. UHIUBUTyalIbHEBIE TOMAITHUE 3adaHus,
Pacuer konuyecTsa Teruia, epeaaBaeMoro Yepe3 0JHOCIOHHYTO 6. TUCbMEHHBIN OTYET C Pe3yJIbTaTaMu
W MHOTOCJTIOWHYIO TUTOCKYIO U IIWJIMHPUYECKUE CTEHKH MPU BEITIOJTHEHHBIX 3KCTIEPUMEHTAITBHO-
CTAIlMOHAPHOM PEXUME ¥ TPAaHUYHBIX YCIOBHSX TEPBOTO H nabopaTopHBIX PadoT.
TPETHErOo Poja.
JlaGoparopHas padota Ne 1.1 5 3
Onpenenenne ko3(hGUiMEeHTa TEIONPOBOIHOCTH
TEIUION30JIAIIMOHHOTO MaTepraa.
OIIK-3: Pazgen Il. Cucrema nuddepeHunanbHbIX YpaBHEHMI 16 4 9 14 DopMBI TEKYIIIETO KOHTPOJIS
NJ-OIIK-3.2 KOHBEKTHBHOIO TEeNJ1000MeHa o pazzgeny Il:
OIIK-4: Tema 2.1 8 2 1. ycTHBI onpoc
NJ1-OIIK-4.2 Hubdepeniyanbable ypaBHEHHs TEII000MEHA U OCHOBBI 2. TeCTUpOBaHUE
NJ-OIIK-4.4 TEOPUH NOAO0HSL. 3. 3ammra 7a60paTopHEIX PaboT
Tema 2.3 8 2 4. KOHTPOJbHBIE paOOTEHI,
TennooOMeH npy CBOOOAHOM, BBHIHYKEHHON M CMEILIAHHOM 5. MHOUBHYyaJbHBIE JOMAILIHNUE 3a/1aHUs,
KOHBEKIIHH. 6. TUCEMEHHBIH OTYET C Pe3yJIbTaTaMU
[Mpaktudeckoe 3ansTre Ne 2.1 2 3 BBINOJIHEHHBIX 9KCIIEPUMEHTAIBHO-
Pacuer KpUTHUYECKOT0 IMaMeTpa IHIMHIPUIECKOW CTEHKH. nabopaTopHBIX PadoT.
[IpakTudeckoe 3anstue Ne 2.2 2 3 7. peepat/mokiaj ¢ npe3eHTaUEH




Ilnannpyembie
(KOHTPOJIMpPYeEMbIE€)

Bujbl yueoHO# padoThl

KonrakTHas padota

Buasbl 1 popMbl KOHTPOJIBHBIX

pe3yJbTaThl =
OCBOEHHSI: o N 2 = 9 g MepOoNpUsITHii, 00eciedyuBalone Mo
Ko/ (bI) HanmeHoBaHHUe pPa3iesioB, TeM; o = o | £ $y E z 5 COBOKYITHOCTH TeKyIIMii KOHTPOJIb
dopmupyemoii(bix) (opma(bl) IPpOMeKYTOUHOI aTTECTALMH 2 e Fr | & § 3 o % = § yCIeBaeMOCTH;
KoMmeTeHuHu (i) u =) E g | §3% 3 E S| £ ()OpPMBI IPOMEIKYTOYHOT0 KOHTPOJISI
MHIMKATOPOB = 2 g \§‘\§ 3 ] = S| £8 ycneBaeMocTH
JOCTHIAEHHS. é E‘ ; !§, E,‘ 3 g l:‘g = 8 g
KOMIIETCHIIMH
Pacuer konmuecTBa Teruia, mepeaaBaeMoro uepes3 peopucTyro
CTEHKY.
Jlaboparopras pabora Ne 2.1 9 4
Onpenenenne cpeaHero KO3QQUIMeHTa TerI00TIaYH OT
TOPH30HTAIBHOM TPyOBI IPU CBOOOIHOM JBHKCHUH BO3AYXA.
OIIK-3: Paznen |ll1. Temioo0MeH n3iyueHuemM 10 2 4 8 DopMBI TEKYIIIET0 KOHTPOJIS
NJI-OTIK-3.2 Tema 3.1 3 1 o pazzeiny IlI:
OIIK-4: OrnpenienieHre OCHOBHBIX BEJIMYMH 1 3aKOHBI U3JTYYEHUSI. 1. ycTHBIN onpoc
NJ-OI1K-4.2 Tema 3.2 3 1 2. TECTHPOBAHHUE
W/I-OIIK-4.4 Tero00MeH U3ITyYeHHEM MEXLY TEIaMH B IIPO3PAUYHBIX U 3. 3amura J1abopaTOpPHBIX PaboT
MOTJIONIAOIINX CPellax. 4. KOHTPOJIbHEIE PabOTHI,
Tema 3.3 4 2 5. UHIUBUTyalIbHEBIE TOMAITHUE 3adaHus,
CJOXHBIH TETII000MEH. 6. MUCHMEHHBII OTYET C pe3yIbTaTaMu
TpaxTnueckoe samstue Ne 3.1 2 2 BEITIOJTHEHHBIX 3KCTIEPUMEHTAITBHO-
Pacuér TennoobMeHa U3TydeHHEM OT U3JTydarouiei u 11abOPaTOPHEIX PadoT.
MOTJIONIAOIIEH Cpe/bl K TIOBEPXHOCTSIM HarpeBa
TEIUIO0OMEHHBIX YCTPOWCTB
JlaGopatopnas padora Ne 3.1 4 2
W3ydeHue clIoKHOTO Ter1oo0MeHa.
3ader c OIeHKOH 4 B MUCBMEHHOH (opme 1o Ouneram
HUTOI'O 3a nATHIA ceMecTp 34 18 18 38
lecToii cemecTp
OIIK-3: Pazgen IV. Tenjioo00MeH npu n3MeHEHHH arPeraTHOro 10 12 15 30 @DopMBI TEKYLIETO KOHTPOJIA
NJ-OIIK-3.2 COCTOSIHMS OTHOKOMIIOHEHTHBIX TEIUIOHOCUTeJIeil o pazzgeny 1V:
OIIK-4: Tema 4.1 5 6 1. ycTHBIN ompoc
WJ1-OI1K-4.2 KonpeHncanus yucroro napa




Ilnannpyembie Bujbl yueoHO# padoThl
(KOHTPOJIMpPYeEMbIE€) KonrakTHas padota
Pe3yJIbTaTHI - Buanl 1 gopMBI KOHTPOJIBLHBIX
OCBOEHHSI: o N g - S g MepOoNpUsITHii, 00eciedyuBalone Mo
KOII(I)I)“ HaumenoBanue pa3ielios, Tem; o = o | £ $y E :; 5 COBOKYITHOCTH TeKyIIMii KOHTPOJIb
dopmupyemoii(bix) (opma(bl) IPpOMeKYTOUHOI aTTECTALMH 2 o = & § 3 § E = § yCIeBAeMOCTH,
KoMmneTenuuu(ii) u E“ E E §§ E ; = E § & (hopMBI MPOMEKYTOTHOTO KOHTPOJIS
KOMIIETeH Ui = FHs |SA&84 BFR | OA
NA-OIIK-4.4 Tema 4.2 5 6 2. TECTUPOBaHUE
Kunenne o1HOKOMIOHEHTHBIX KUIKOCTEH 3. 3amuTa J1abopaTopHBIX PadoT,
[IpakTiaeckoe 3ansaTue Ne 4.1 6 6 4. KOHTPOJBHBIE PabOTHI,
Pacuer KonuyecTBa TeIIa MPH KOHIECHCALIUH. 5. IMCBMEHHBINH OTYET C Pe3yJIbTaTaMu
[paktuueckoe 3anstre Ne 4.2 6 6 BBITTOJIHEHHBIX 9KCIIEPUMEHTAIBHO-
Pacuer TemooTnaun npu pa3BUTOM ITy3bIPEKOBOM U IJIEHOYHOM 1a00paTopHEIX PadoT.
KulieHuY B OosbioM 00béMe. Kpusuc kunenus nepBoro poaa.
Jlaboparopras pabora Ne 4.1 15 6
Temnooraaya mpu KOHACHCAIIMH BOJSHOTO Iapa U MpH
My3BIPHKOBOM KHTICHUH JKUJIKOCTH.
OIIK-3: Pazgen V. Pacyer Ten1000MeHHBIX annapaTos 10 12 18 33 DopMBI TEKYIIIETO KOHTPOJIS
UA-OIIK-3.2 Tema 5.1 10 10 o pazzeny V:
OIIK-4: PekynepaTtuBHbIE B pereHepaTUBHBIE TEIIOOOMEHHHKH. 1. ycTHBI onpoc
WA-OIIK-4.2 I[Mpaktuueckoe 3austue Ne 5.1 4 5 2. TeCTHPOBaHUE
H-OIIK-4.4 OCHOBBI pacueTa TerI000MEHHBIX annapaToB. [[pOeKTHBIN 1 3. 3amura 1abopaTopHBIX padoT,
MOBEPOYHBIH PAacUyeThl PEKYNEPATUBHBIX TEIJIOOOMEHHHKOB. 4. KOHTPOJIbHBIE PAaOOTEHI,
[paktuueckoe 3ansiTre Ne 5.2 4 5 5. IMCBMEHHBINH OTYET C PE3yJIbTaTaMu
Pacuer TemI000MEHHUKOB-CMECUTENEH M pEereHepaTUBHBIX BBINOJIHEHHBIX 9KCIIEPUMEHTAIBHO-
TEII00OMEHHHUKOB. nabopaTopHBIX padorT,
[IpakTuaeckoe 3ansaTue Ne 5.3 4 5 6. pedepat/mokian ¢ mpe3eHTALUEH.
TemnorupaBiInyecKuil pacueT TeI000MEHHbIX alapaToB.
JlaGoparopHas padorta Ne 5.1 18 8
HcnpITaHne peKynepaTUBHOTO TEMI00OMEHHHUKA.
OIIK-3: Pazgen V1. TensiomaccooOMeH B ABYX(pa3HbIX cpeAax U MpH 12 8 30 @DopMBI TEKYLIETO KOHTPOJIA
NJ-OIIK-3.2 XHMHYeCKHX MpeBpalleHusIX o pazzgeny VI:
OIIK-4: Tema 6.1 12 15 1. ycrHbIi onpoc




Ilnannpyembie Bujbl yueoHO# padoThl
(KOHTPOJIMpPYeEMbIE€) KonrakTHas padota
pesyabTaThI - Buasbl u q)gprl KOHTPOJIBbHBIX
OCBOEHHSL: o o 3 - o g MepONpHATHIi, 00ecTIeYnBAIOIIHE 10
Ko1(bI) HaunmenoBanme pasieioB, TeM; ° = D) S = R = ER 5 COBOKYIIHOCTH TeKYIIUH KOHTPOJIb
¢opmupyemoii(bix) ¢opma(bl) TPOMEKYTOYHOI ATTECTAIIMH g § o & § 3 § % = § ycIeBaeMoCTH;
KoMmmeTeHnuu(if) u =) = E SE T =g E 5 (opMBI IPOMEKYTOYHOTO KOHTPOJIS
MHIHKATOPOB 2 25 |8 s 3 § 22| g5 ycIeBaeMoCTH
JOCTHKEHHs] & & = S T3 3 & 3 5 'S
KOMIeTeHIuii ° SR = =
NA-OIIK-4.2 TermomaccooOMeH B Byx(a3HBIX CpellaX U MPU XUMUIECKUX 2. TECTHPOBAHHUE
NJ-OI1K-4.4 MIPEBPAIICHHUSIX. 3. 3amuTa J1abopaTopHBIX PadoT,
IMpakTrdeckoe 3anstre Ne 6.1 8 15 | 4. koHTpoabHBIE PAOOTHI,
Pacuer koaddumnmenta MaccooTaun U MOTOKA MACCHI 5. NMCbMEHHBIN OTYET C Pe3yJIbTaTaMU
KOMIIOHEHTA HAa OCHOBE aHAJIOT'UU MPOLIECCOB TEII0- U BBIIIOJTHEHHBIX SKCIIEPUMEHTAIBHO-
MaccooOMeHa 71a60PaTOPHBIX padoT.
BrimonHeHNE KypCcoBO# pabOThI 17 3aInTa KYpcOBOH pabOTHI
DK3aMeH 10 1o OuyieTaM B MMUCbMEHHOM (hopMe
HUTOI'O 3a mecToii cemecTp 32 32 32 120
HUTOI'O 3a Bech nmepuoj 66 50 50 158




3.3.

Kpatkoe conepxanve yaeOHOM TUCITUTITHHBI

Ne nnn

HaumenoBanue pasgesna u
TeMbI ¥ CHUNJIMHBI

Conep:xanue pasaesia (TeMbl)

Pazgen |

Cnoco0bl nepenaun TemioThbl. CTAIMOHAPHAN M HeCTAIMOHAPHAS TEMJIONPOBOAHOCTH

Tema 1.1

Crioco0sI Temno- u
MaccoIepeHoca.

Croco0BI TETI0- U MacCONePEHOCa: TEILUIOMPOBOTHOCTD,
KOHBEKIIWS, N3IydeHue, muddy3us. DeHOMEHOTOTHIECKIH
METOJT M3yUeHHs SIBIICHUH TEIUI0- 1 MacCOOOMeHa.
OrnpeaeneHre OCHOBHBIX MOHSATUI: TEMIIEPATYPHOE IOJIE,
TpaiMeHT TEMIIEPATYpPhl, TEIUIOBOM NOTOK, IFIOTHOCTh
TEIJIOBOr0 MOTOKa. BEKTOp MIOTHOCTH TEIMJIOBOTO MOTOKA.
3akon Oypre. KoadhuueHT TermionpoBoHOCTH ra3os,
JKUAKOCTEH U TBepabIX Tell. JuddepeHnuanbHoe ypaBHeHUE
TEIIOTPOBOHOCTH. MeTOo MaTeMaTHIeCKOH (hDM3UKHU IS
BbIBOZIa JIY TermmonpoBoanoctu. [lonspHas cuctema
KOOpJAWHAT. Y CJI0BUS OAHO3HAYHOCTHU. | paHUYHbIE YCIOBHSL.

Tema 1.2

CranuonapHas u
HecTaloHapHast
TEIJIONPOBOJIHOCTh

TennonpoBoJHOCTE Yepe3 MIIOCKHUE U IMITHHAPHIECKHE
creHkd. CTallMOHapHas TEIIONPOBOJHOCTD B INIOCKOM
OeckoHeuHOH muactuHe. Y TeronpoBogHOCTH (4aCTHBIH
ciydait). 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
ONpeAeIeHNs TEMIIEPATyp MEKIY closMu. Pactipenenenne
TEMIIEPATYP B IUNIOCKOW CTEHKE IPH 3aBUCHMOCTH
TEIUIONPOBOIHOCTH OT TeMIlepaTypsl. TerionpoBoIHOCTh
yepe3 1-10 HUIUHAPUYIECKYIO CTeHKY. Y TermionpoBoIHOCTH
JUTSI TATVHIPUYECKON CTEHKH. Y CIIOBHS OJTHO3HAYHOCTH.
IIpeoOpazosanue /Y. Terioroii motok. TemionpoBoAHOCTh
Yyepe3 TPEXCIONHYIO (MHOTOCIIONHYIO) [IUITUHAPHUECKY IO
CTeHKY. JINHEelHOe TEpMHUYECKOE CONTPOTUBIICHHUE.
Temnooraaua yepes MIOCKYIO CTEHKY. TepMudeckoe
compoTHBIieHHE Tertonepenaun. Koagdumment
Temonepenadn. Kpurndaeckuit fuamMeTp TEIION30IIALUN.
Temmonepenaya yepes3 IHIMHIPUYECKYIO CTEHKY. [lanenus
TeMreparyp. JIMHEHHOE TEpMUUYECKOE CONPOTUBIICHHUE
terutonepenayuu. Jlnneitnslii koaduimeHT Teronepenaydn.
Wntencudukanus remionepenadu. Temnonepeaada yepes
OpeOpeHHYI0 CTeHKY. TeIIoBOH NOTOK, MepeIaHHbINd Yepe3
opeOpeHHyI0 cTeHKY. DddekT opedpenus. DPPEeKTUBHOCTD
peOpa. YpaBHEeHHE HECTATMOHAPHOHN TEIUIONPOBOIHOCTH B
00o6menHOM Busie. OXJaxkaeHne (HarpeBaHre) MIacTHHBI.
OxnaxaeHue (HarpeBaHue) IMHApPa. PeryssipHelii pesxum.
BuyTpennsis 3agava. Buemnsas 3agaya. TemnepatypHoe mnojie B
1actuHe. TerioTa, OTAaHHas OT IUIACTUHBI K KHUIKOCTH.
CpenHsis 1o TOJIIHWHE TIACTHHBI Oe3pa3MepHast H30BITOTHAS
temneparypa. OxnaxaeHne (HarpeBanne) 0ECKOHEYHOTO
mumHapa. Yucna nogoOust A1 OXJIaKAeHUs (HarpeBaHusl)
muMHIpa. bespasMepHsie H30BITOUHBIE TEMIIEPATYPHI.
TemoTa, oTHaHHAS OT UWJIMHIPA K OKPYIKAIOIIEH ero
JKUAKOCTHU. PerynsapHbIil pexkuM oxnakaeHus. PerynsapHsiit
PEXUM OXJIXKIEHUA (HarpeBaHus) Tell. | — HeynopsimodeHHas
cragus oxiaxaeHus. Il ctagus oxnakaeHus: —peryJspHbIi
pexumM. TermnonpoBoAHOCTh B CTEPKHAX. TeIIonpoBOAHOCTh
MIPY HATMYUH BHYTP UCT TeIuIa. YNUCIIEHHBIE METOBI
TEIIONPOBOIHOCTH.




Paszgen Il

Cucrema nudepeHnuaabHbIX ypaBHeHH KOHBEKTHBHOIO TeNJ1000MeHa

Tema 2.1

Huddepenumanbuele
YpaBHEHHS TEIIO0OMEHA U
OCHOBBI TEOPUH TTOTOOWS

Teopus mogoOust GU3MUSCKUX SIBICHUMA. Y CIIOBHUS MTOA00HS
MIPOIIECCOB KOHBEKTUBHOTO TETNIOOOMEHA. Y CIIOBUS ITOA00MS
¢dbm3udeckux sBIIeHUN. be3pasmeproe auddepeHInaibHoe
ypaBHeHue TerooTaaqn. [IpuBenenue k 0e3pa3MepHOMY BHIY
IudQepeHInaNLHOTO YpaBHeHHs dHeprun. bespasmepaoe
nmuddhepeHnranpHOe ypaBHeHue dHepruu. [IpuBenenne k
Oe3pa3MepHOMY BUY YpaBHEHHUS JABWKEHUS. Yucna nogoous
Petinonwaca, I'pacroda, Diinepa. bespazmepHoe

nmud dhepeHnranbHOe YpaBHEHNE CIUTONTHOCTH
(mepaspeiBHOCTH). bespasMepHble cucTeMa ypaBHEHHN U
rpaHu4vHbIe yCIIOBUs. OpenensieMble U ONPEICIISIONINS YHCa
mogo6us. OOmuii BUI peleHnii KOHBEKTUBHOM TEIIOOTAAYH B
6e3pasmeprom Buze. Bumbr momoowmid. 11 u 111 TeopeMbr
nooous (pU3MYECKUX sBICHUN. [ 'eoMeTprueckoe momoodue.
Koncrantel mogoous. [Tomobue npu cBoOOIHOM U
BEIHY/ICHHOM JIBMKCHHUU. Y paBHEHHS MOI00US U MX
npuMeHeHus. Meron pasmepHocrteii. [lomoOue sBinenunit
Pa3NuYHON (PU3NUECKOH NPHUPOBI. AHAIOTHSI.
MoenupoBaHre IpoIecCOB KOHBEKTHBHOTO TETNIOOOMEHA.

Tema 2.2

TerooOmeH mpu
CBOOO/IHOM, BEIHYKJICHHOW U
CMEIIaHHOM KOHBEKIINH.

KonBekTHBHBIH TEII000MEH B OTHOPOAHOI cpene. CBoOoaHAS
(ectecTBeHHAs1) M BBIHYXIICHHAs KOHBeKIIMU. Du3nyeckue
cBoiicTBa xuakocteil. Bsskocts xuakoctu. Koaddumment
00BEeMHOTO (TeMITepPaTypHOTO) PACIIUPEHUS KUIKOCTH.
IM'upponnHamMuyeckuil morpaHu4HbId cnoi. OnpeneneHue
THIPOJANHAMUYECKOTO MOTPAaHMYHOTO cJIosl. PexxuMel
JIBMOKEHUSA )KUJKOCTH. [ MApOIMHAMUYECKUI TOTPAHUYHBII
cioi. TennoBoi norpaHuyHbli ciioi. TonmyHa TEmIoBOro
norpaHuyHoro cinost. JJuddepenuunansHoe ypaBHeHHE
KOHBEKTHBHOM TeriooTaaun. Cucrema quddepeHnnanbHbIX
YpaBHEHHH, ONMCHIBAIOLINX KOHBEKTUBHYIO TEIUIOOTAATY.
TemrooOMeH Ipy CMEIIaHHOW KOHBEKIUU. TedeHne y
BEPTUKAIBHOM NOBepXHOCTH. CMeNIaHHAs! KOHBEKIHSI B
Pa3INYHBIX cUCTeMaX. BeIHYX/1eHHass KOHBEKLIHS.
BeiHy>xeHHas1 KOHBEKIMs B TpyOax U kaHanax. CBoOogHas
(ecrecTBeHHasT) KOHBEKIUS. be3oTpriBHOE 00TEKaHUE TPYOHI.
Temnootnaya npu MorepevHoM 00TEKaHUU OJMHOYHOM TPYOBI.
OTpBIB NOrPAaHUYHOTO CJI0S IPH JIJAMUHAPHOM U
TypOYJICHTHOM TEUEHHH KUIKOCTH. MI3MeHeHue JTOKaIbHOTO
ko3 durmenra rernootnaun. OTpeIB TypOYJIEHTHOTO U
JIAMUHAPHOTO OTPaHUYHBIX CJIOEB OT LIMJIMHAPA. Y paBHEHUS
noJ00us U1l HIONEPEYHOro OOTEKaH!Us OIMHOYHBIX
MUIMHIPOB. YTou ataku. [lonepeuHoe o0TekaHue TpyOHBIX
My4KOB. MI3MeHeHNe TemI00TAa M M0 OKPY>KHOCTH TPYOBI.
Amnanu3 n3MeHeHus ko3 duimenTa Temoo0TIauy 10 psaaM
TPYOHBIX Iy4KOB. TermiooTaua npy MornepeyHoM 00TeKaHUN
TpyOHBIX IMy4koB. Mi3MeHeHue cpenHero koddduipenta
TEIUIOOTIA4H 1O psiAaM TPYOHBIX IYUKOB. PeKUMbI JBIKEHHS
KHJIKOCTH B TPYOHOM Ty4Ke. Y paBHEHUS MOI00US LIS
TEIUIO0TIa4X B TPYOHBIX myukax. CpemHuit o TpyOHOMY
NY4YKy KO3 (PUIHEHT TeI00TAaYH.

Pasgen 111

Tensoo0MeH u31y4yeHUEM

Tema 3.1

OrnpeneneHre OCHOBHBIX
BEIIMYMH U 3aKOHBI
WU3JIy4YEHHUS

OO01re NOHATHUS TyYUCTOro TerooomMena. OCOOeHHOCTH
JYYHCTOTrO TeIUIOOOMEHa B pa3HbIX cpeaax. TemoBoii 6ananc
Jy4YUCTOro TermnooomeHa. TermioBoil 0anaHc JIydncToro
TermooOMeHa B abCOMOTHBIX enuHnnax. Kiaccudukanmst
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MMOTOKOB M3JIy4CHUs. 3aKoHbI u3nydcHus. [nanka, Buna,
Kupxroda, Credana-bompimana.

Tema 3.2

TemmooOmeH n3mydeHnemM
MEXIy TeJaMU B
MPO3pavyHbIX U
MOTJIOMIAIONINX CPEIax.

TemmooOMeH n3TydeHHeM B TDIOCKOH mienn (C CUCTEMOit
9KPaHOB), MKy TEJIOM U 000JI0YKOH (TIPH HATMYNUHU
skpanoB). [Tornomenue uznyuenus razom. Pacuer
Ter1000MeHa M3ITydeHHEM MEXKIY TOTIIOMAOIIEH ra30Boi
cpeoit u 000JI0YKOH.

Tema 3.3

Cn0XHBII TENI000MEH.

I'opuzoHTaNbHAS 111eTh. TelI0 B HEOTpaHHYESHHOM 00BEeMe.
TedeHne MOTIOMAIONIMX Ta30B B TPyOax W KaHaAIax.

Paznen IV

TemioooMeH NPpHU UBSMCHCHUH arperaTHoro COCTOAHUA OTHOKOMIIOHEHTHBIX

TEeIJIOHOCHUTEJIeH

Tema 4.1

Konnencanus yucroro mapa

TennooOmeH npu ¢a30BbIX npespaineHusx. [Inenounas
KOHJCHCAINS YNCTHIX mapoB. KoHmeHcarms mapa Ha
BEPTUKAJIBbHOM CTeHKEe. MaTeMaThuuecKoe olnrcaHue mpoiecca
koHeHcauuu. @opmyna Hyccenbra. YpaBHEeHHs TEIIOOTAAYH
JUTSL TAMHUHAPHOTO JABMKEHUS TUIEHKH KOH/IGHCaTa.
Temmootaaua npu TypOyIEHTHOM TEUSHHUH TICHKH
koHzeHcaTta. KonaeHcanus napa Ha TOpU30HTAIBHOU TpyOe.
VYpasuenue nonodus bepmana. Konnencanus napa Ha
TOPU30HTAIBHBIX TPYOHBIX IMydkax. TermrooOMeH mpu
KOHCHCAIIMN YUCTOT0 Mapa.

Tema 4.2

Kunenue
OTHOKOMITOHEHTHBIX
JKUIKOCTEN

Onpenenenre My3bIpbKOBOTO U IIICHOYHOTO KUTICHHUS.
Kputnueckuit paguyc my3bipbka. TemnooOMeH mpu
ITy3BIPPKOBOM KHIIEHHHM XHAKOCTEH. Onucanue mpoecca
TEIJIOOTAA4M IIPY IIy3bIPbKOBOM KUIIEHUHU KUJKOCTEH.
YpaBHeH#e OA00Hs AT TEIIOOTIAYH TIPH ITy3BIPHEKOBOM
kuneHnd. Koagduuuent tenaooraaun npu KUIEHUH BOJBL.
IInenounoe kuneHrne. MexaHu3M IMJIEHOYHOTO KUIIEHUS
)kuakocty. Termmoorjaya mpyu JIAMAHAPHOM JIBUYKEHUN
napoBo MIeHKH. TerooTnaua npu TypOyJIEHTHOM TeUYCHUN
apoBoil mieHKku. CTPyKTypa MOTOKA MPU KUTIEHUH KUIKOCTH
B BEPTHUKAILHOU TpyOe. Pe:KuMBI IBH)KEHUS TTOTOKA MTPH
KHTICHUH JKUAKOCTH B BEpTHKaIbHOU TpyOe. CTpyKTypa
MOTOKA MPU KUIICHUH KUIKOCTH B TOPU30HTAIILHOM TpyOe.
Pexumbl IBH)KEHUS MOTOKA TPH KUIIEHUH KUAKOCTH B
rOpU30HTaIBHOMN TpyOe. MHTeponsiunonHas GopMmyia
JlaGynuoBa. KpuBas kuneHust Bozibl mpy aTMochepHoM
JaBJIeHNH. XapaKTepHbIE 00JIaCTH KPUBOM KUIIEHUS )KHUIKOCTH.
IlepBblit kpu3uc kuneHus. Bropoi kpusuc kunenus. Bropas
KPUTHUYECKAsl Pa3HOCTh TEMIIEPATYP.

Pasznen V

Pacuer Ten1000MeHHBIX anm

apaTroB

Tema 5.1

PexyneparuBHble 1
pereHepaTuBHBIC
TEII000OMEHHUKHI

PexymnepaTtuBHbIE TEINIOOOMEHHUKH. PeKyniepaTHBHBIN
BO3/yXOIIO/IOTpeBATEND MaporeHepaTopa. PerenepaTuBHbIe
TEII000MEHHHUKH. PereHepaTuBHBIN BO3yX0NOJ0IPEBATENb.
Koucrpykrmus PBII. Hacagka PBII. CmecutensHbIe
TemI000MeHHHKH. J{easpanimoHHast KOJIOHKa CTPYWHOTO THIIA.
JeaspanimonHast KOJIOHKa CTpYHHO-0apOOTaXHOTO THIIA.
TernnooOMeHHUKY ¢ BHYTPEHHUMH UCTOYHUKAMH TEIUIOTHI.
YpaBHEHHE TEIIOBOTO Oananca. Y paBHEHHUE TETUIONEpeIadn.
IIpsmotoxk. [IpotuBotok. CnoxHsli TOK. IlepekpecTHBIN TOK.
N3meHeHue TemMneparyp TEIUIOHOCUTENIEH ITPU MPSMOTOKE.
N3meHeHue Temneparyp TEIIIOHOCUTENEH TPU IPOTUBOTOKE.
CpenHsist pa3HOCTh TEMIIEPATYP MEXKY TEITIOHOCHTENSMH.
CpenHsist pa3HOCTb TEMIIEPATYP MEXy TEIUIOHOCHTENAMHU IIPH
Jipyrux Tokax. IlonpaBka Ha TOKM TENJIOHOCUTENEH.
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[IpenmMy1iecTBa MPOTHBOTOYHBIX TEIUIOOOMEHHBIX aIMapaToB.
TemnooOMeH Tpy CBOOOHOM U BBIHYKJICHHOM JIBIXKCHUU
cpensl. TermoBeie nporeccel. TemmoooMennnku. Harpes
ocTpbIM napom. TermnoodMeHHOe 000pyIOBaHNE
MPOMBIIIIICHHBIX MPEANPHUITHI. KOHCTPpYKIHS TTACTHHYATHIX
TA. TemmoBoit pacyeT pereHepaTUBHBIX TEIIOOOMEHHBIX
anmapatoB. [ uapaBmuveckue U a3poIMHAMUUECKUE
0COOCHHOCTH MX pacuera.

Pa3znea VI | TemiomaccooGMeH B AByX(pa3HbIX cpeax U NPH XUMHUYECKHX NMpeBPaleHHAX

Tema 6.1 TertomaccooOMeH B TemomaccooOMeH B Byx(a3HbIX cpenax. Jnddysus.
nByX(}a3HBIX Cpenax u Ipu [TnoTHOCTH IOTOKA Macchl. 3akoH Puka. MoneKyIIpHbBIi
XMMUYECKUX MPEBpalIeHusIX | mepeHoc ¢ yuetoM tpex auddysuit. Tepmo- u 6apoanddysust.
[11oTHOCTH TEIIOBOIO MOTOKA B cMecH. [IIOTHOCTH TEmIOBBIX
MTOTOKOB C Y4€TOM MaccooOMeHa. BriBog muddepeHnnanbHoro
YpaBHEHHUS SJHEPTHH C YIETOM MaccOoOOMeHa.
JuddepennmansHoe ypaBHEHNSI JHEPTHH C YIETOM
MaccoobmeHa. [{uddepennmanpHoe ypaBHEHHE MacCOOOMEHa.
TpoitHas ananorus. Yncno (kputepuit) JIstonca.
Koaddunuent maccootnauu. TermoMaccooOMeH npu
WCTIaPEHUH KUIKOCTH B ITapO-Ta30BYIO Cpely. Y paBHEHHE
noodus At MaccooOMeHa P KOHEHCAIUY TTapo-
BO3/yIIHON cMecH. OCHOBHBIE MTOJIOKEHHUS TeIIoMaccooOMeHa
IIPY XUMHYECKUX NIPEBPALLEHUAX. Y PABHEHUE DHEPIUU

C YY4ETOM MaccooOMeHa.

3.4. Opranuszanusi CaMOCTOATEIbHOW pabOThl 00YyUYaIOLIUXCS

CamocrosiTenbHasi paboTa cTyleHTa — oOs3aTesbHas yacTb 00pa3oBaTEIbHOrO Ipolecca,
HalpaBlIeHHass Ha  pa3BUTHE TOTOBHOCTU K  HPOPECCHOHATIBHOMY W JIMYHOCTHOMY
caMo00pa30BaHUIO, Ha MPOEKTUPOBAHHE JAJbHEHIIEro oO0pa30BaTeNbHOTO MapupyTa H
npodecCHOHATBLHON Kapbephbl.

CamocrosTenbHast paboTa 00yyaronuxcs 1Mo JUCHUIUIMHE OpraHU30BaHa KaKk COBOKYITHOCTh
ayJUTOPHBIX W BHEAYJUTOPHBIX 3aHATUH M paboT, 00eclneurBaIOLIMX YCIEUIHOE OCBOCHHE
JVICTIATUTAHBIL.

AynuTopHas caMmocTosiTeNbHas paboTa o0ydaromuxcs MO JAUCHUIUIMHE BBIMOJHAETCS Ha
y4eOHBIX 3aHATHSX 110/ PYKOBOJCTBOM TMIPETOAABATENI M IO €ro 3aJaHuio. AyAuTOpHAs
caMoCToOsITeNIbHas paboTa o0yyaroImuxcs BXOIUT B 001Ut 00beM BPEMEHHU, OTBEICHHOTO Y4eOHBIM
IUITAHOM Ha ayAUTOPHYIO pabOTy, U perJaMeHTUPYeTCs PaCIUCaHuEeM YUeOHBIX 3aHATHH.

BreaynuTopHas camocTosiTenbHas paboTa 00ydJaronmuxcs — INlaHupyeMast yaeOHas, HayqHO-
UcclieoBaTeabCcKas, MpakTHyeckass paboTa oOyyaroIIMXcs, BBINOJIHSAEMAas BO BHEAyAUTOPHOE
BpeMs 10 33aJaHWI0O ¥ TIPU METOIMYECKOM pYKOBOJCTBE IIperojaBaTensi, HO 0e3 ero
HEMOCPEACTBEHHOTO yYacTHs, PaCIIMCAaHUEM YUeOHBIX 3aHATHI HE perJaMeHTUPYeTCs.

BueayauropHas camocTosiTenbHast paboTa 00y4aronuxcsi BKIIOYaeT B ceOsi:

- MOJITOTOBKY K JICKIHSAM, NPAaKTUYECKHUM | JIAOOPATOPHBIM 3aHATHSM, 3a4eTam,
IK3aMeHaM;

- M3y4YeHue y4eOHBIX MOCOOMIA;

- W3yYeHHUE pas3lelioB/TeM, HE BBIHOCHMBIX Ha JIEKIUM W TPAKTUYECKHE 3aHATHUS
CaMOCTOSITENILHO;

- HalnMcaHue TeMaTHYECKHUX JI0KIa0B, pedepaToB Ha MPOOIEMHbIE TEMBI;

- KOHCIIEKTHPOBAaHUE MOHOTpa(Hii, WIIM UX OTAEIBHBIX IJIaB, CTAaTeH;

- y4JacTHe CTY/IeHTOB B COCTABJICHUU TECTOB;

- MIPOBE/ICHUE UCCIIEIOBATENIBLCKUX paboT;

- M3yYEeHUE TEOPETHUECKOTO0 W TPAKTUYECKOTO MaTepuana Mo PEKOMEHJIOBAaHHBIM
UCTOYHUKAM;
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BBITIOJIHEHUE IOMALTHUX 3aJaHUM;

MOATOTOBKA K KOJJIOKBUYMY, KOHTPOJIBHOM padoTe;
BBIITOJIHEHUE UHIUBUAYAJIbHBIX 3aJaHU;
BBITIOJTHEHUE KYPCOBOW PaboTHI;

MOATOTOBKA K MPOMEXYTOYHOM aTTeCTAllMU B TEYEHHUE CEMECTPA.

CaMmocrosiTenbHasi paboTa OOy4aromMXCs C ydacTHeM IpernojaBatens B (opme HHON
KOHTAKTHOM pabOThl MpeaycMaTpUBaeT TPYINOBY0 U (WIM) HWHAMBUIYalbHYIO palboTy C

00yJaromMMHUCS U BKJIIOYAET B CeOS:

NPOBEJCHUE WHAWBUAYATIbHBIX W TPYIMIOBBIX KOHCYJBTAUH MO OTAEIbHBIM
TeMam/paszaenam JUCIUTUTHHBL

IMPOBCACHUC KOHCYHLTaLII/Iﬁ Nepea 5K3aMCHOM, IICPEA 3a4CTOM.

[lepeuenp pasnennoB/Tem/, MOJHOCTHIO WM YAaCTUYHO OTHECEHHBIX Ha CaMOCTOSTEIILHOE
U3Yy4YEeHUE C TOCIEAYIIUM KOHTPOJIEM:

Bunsl u popmer

HaumeHoBaHue pa3aeiia KOHTPOJIbHBIX é
/TeMBI AUCHMIIJINHBI, MepOl’lpI/lﬂTI/lﬁ a
Ne BBIHOCHMbIE HA 3aganus 1Jis1 CAMOCTOSAATEILHOM padoThI (Yy4uTBHIBAKOTCS 5
CaMOCTOAITeIbHOE NPH POBEACHUN =
H3yueHue TeKyLIero S
KOHTP0JI51) ==
Paznen | Cnoco0bl nepenaun TermioTbl. CTAalMOHAPHAS M HECTALMOHAPHAS TENJIONPOBOAHOCTH
Tema 1.1 Crioco0bI Terio- u IToAroTOBUTH KOHCTIEKT YCTHBIH orpoc, 3
MaccoepeHoca. [IEPBOUCTOYHHUKA; MOATOTOBKA K TECTUPOBAHUE,
JIEKIHSIM, JIAOOPaTOPHBIM U KOHTPOJIbHBIE
MIPaKTUYECKHUM 3aHATHUSIM; BBITTOTHUTD paboTsl,
WHJIWBUyaJIbHOE JOMAIIHEE 3aJaHUE; VHJUBUY AJIbHbI
BBIIIOJIHUTH TECTUPOBAHUE; BHIIONHUTD | € IOMAIIHKE
WHAWBHUIYaIbHbIE 3a/JaHNs; BHIIOJHUTD | 3aJaHMU4,
KOHCIIEKTUPOBaHNE MOHOTpaduid, HiIu NACHMEHHBIN
UX OTJENbHBIX ITIaB, CTaTel; OTYET C
MIOATOTOBUTHCS K 3aIIUTE pe3ynbTaTaMu
nabopaTopHBIX paboT; HOJATOTOBHTH BBITIOJTHEHHBIX
KOHCIIEKT T10 JIJA0OPaTOpHEIM paboTam; 3KCIEpUMEHTAI
MOATOTOBUTHCS] K YCTHOMY OIIPOCY. bHO-
n1abopaToOpHBIX
pabor, 3amuTa
1abopaTOPHBIX
pabot
Tema 1.2 CranmonapHasi u IToaAroTOBUTH KOHCTIEKT YCTHBIW OIpOC, 3
HeCTaloOHapHas MIEPBOMCTOYHHKA; MTOATOTOBKA K TECTUPOBAHHE,
TEIJIONPOBOIHOCTD JCKIMAM, Ta00paTOPHBIM U KOHTPOJIbHBIE
MIPAKTUYECKUM 3aHATHUSIM; BHITTOTHUTD paboThI,
VHANBHIyaJTbHOE JOMAIIHEE 3aJaHHE; VHAWBHLY AJTbHBI
BBITIOJTHUTH TECTUPOBAHKE; BBIIOJIHUTL | € TOMAITHUE
WHANBHUIYabHbIE 33/JaHNs; BRIIOJHUTH | 3aJaHMUA,
KOHCIEKTHPOBaHNE MOHOTpaduii, HITH MACbMEHHBIN
UX OTJEIbHBIX ITIaB, CTaTel; OTUET C
MTOATOTOBUTHCS K 3aLUTE pe3yabTaTaMmu
1abopaTOPHEBIX PabOT; TOATOTOBUTH BBITIOJTHCHHBIX
KOHCIIEKT 10 JJaDOpaTOPHBIM paboTam; 9KCIIEPUMEHTAI
IIOATOTOBUTHCS K YCTHOMY OIIPOCY. BHO-

71a60PaTOPHBIX
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pabor, 3amuTa

J1a00paTOPHBIX
pabot
Paznean Il Cucrema nud¢epeHnuaIbHBIX yPABHEHH KOHBEKTHBHOIO TEMI000MeHa
Tema 2.1 Huddepenumanbueie IToaroToBUTH KOHCIIEKT YCTHBIH OIIPOC,
ypaBHEHHUS MIEPBOMCTOYHHKA; MTOATOTOBKA K TECTUPOBAHHE,
TerI000MeHa ¥ OCHOBHI | JIEKIHSIM, Ta00paTOPHBIM U KOHTPOJIbHBIE
TEOPHH NOJ00HS MPAaKTUYECKUM 3aHATHUIM; BBIIOIHUTD paboTsl,
MHAUBHIyaJIbHOE JOMAIIHEE 3aJaHNE; WHIUBUIYaITbHBI
BBITIOJTHUTH TECTHPOBAHKE; BHIMIONHATE | € TOMAaITHUE
WHANBHUIYaIbHbIE 33a/JaHVs; BRIIOTHUTD | 3aJaHMUA,
KOHCIIEKTUPOBaHWE MOHOTpaduid, HiIH MUCHMEHHBIH
WX OT/AETHHBIX TJIaB, CTaTEH; OTUET C
MTOATOTOBUTHCS K 3aIUTE pe3ylbTaTamMu
J1a00PaTOPHBIX paboT U pedepaty ¢ BBITIOJTHCHHBIX
Mpe3eHTanyei; TOArOTOBUTh KOHCTIEKT | BKCIIEpUMEHTAa
1o 1abopaTopHBIM paboTaM; bHO-
MTOATOTOBUTHCS K YCTHOMY OTIPOCY. mabopaTOPHBIX
paborT, 3amuTa
mabopaTOPHBIX
pabort, pedepar
C Mpe3eHTaluen
Tema 2.2 TertooOMeH npu IToaAroTOBUTH KOHCTIEKT YCTHBIW OIPOC,
cBOOOHOM, MIEPBOMCTOYHHKA; TIOATOTOBKA K TECTUPOBAHHE,
BBIHY)KEHHOU U JIEKIUSAM, TA0OPATOPHBIM U KOHTPOJIbHBIE
CMCIIAaHHOW KOHBEKIIMU | MPAaKTUYECKUM 3aHATHUIM; BHITIOIHUTD paboTsI,
WHAUBHIyaJIbHOE JOMAIIHEE 3aJaH1e; WHIUBUYaTTbHBI
BBITIOJTHUTH TECTHPOBAHKE; BHIIOJHATE | € TOMAITHHUE
WHAWBUAYaIbHBIC 3aJIJAaHHS; BBIIOJHUTE | 3aJaHus,
KOHCIIEKTUPOBaHNE MOHOTpaduii, HiIu NACHMEHHBIN
WX OT/AETHHBIX TJIaB, CTaTeH; OTYET C
MTOATOTOBUTHCS K 3aIUTE pe3ylbTaTamMu
J1a00PaTOPHBIX paboT U pedepaty ¢ BBITIOJTHCHHBIX
Mpe3eHTanrel; TOArOTOBUTh KOHCIIEKT | KCIIEpUMEHTAN
110 1abopaToOpHBIM paboTaM; bHO-
MIOITOTOBUTHCS K YCTHOMY OTIPOCY. nabopaToOpHBIX
pabor, 3amuTa
1abopaTOPHBIX
pabort, pedepar
C Mpe3eHTaluen
Paznen |11 | TemmoodOMen n3rydyennem
Tema 3.1 Ompenenenue IToaAroTOBUTH KOHCTIEKT YCTHBIW OIpOC,

OCHOBHBIX BCJIMYHH U
3aKOHBI U3JTYyYCHUS.

MEPBOMCTOYHHKA; MOJITOTOBKA K
JIEKIIUSM, JTA0OPATOPHBIM U
MPAKTUYCCKUM 3aHATHUAM; BBIIIOJIHUTH
VHAWBHUIyaIbHOE JOMAIIHEE 3aaHHe;
BBITIOJTHUTH TECTHPOBAHKE; BHIIOJIHUTH
WHIAWBUAYAJIbHBIC 3aJaHUsA; BBIIIOJIHUTD
KOHCIEKTUPOBaHNE MOHOTpaduii, HITH
WX OT/ETbHBIX IJIaB, CTaTeH;
IIOATOTOBUTHCA K 3aIllIUTE
1abopaTOPHEIX PabOT; TOATOTOBUTH
KOHCIIEKT I10 JIJA0OPaTOpHEIM paboTam;
ITOITOTOBUTHCS K YCTHOMY OIIPOCY.

TECTUPOBAHUE,
KOHTPOJIbHBIE
paboTHI,
VHJUBUY aJIbHBI
€ JIOMalIHue
3a/TaHms,
MUCHbMEHHBIN
OTYET C
pe3yiibTaTaMu
BBITIOJTHCHHBIX
SKCIEpUMEHTaN
BHO-
1ab0paTOPHBIX
pabor, 3ammuTa
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1a00paTOPHBIX
pabot
Tema 3.2 TermiooOMeH IToAroTOBUTH KOHCIIEKT YCTHBIU OIpoc,
U3ITy4YeHUEM MEKIY MEPBOMCTOYHHKA; MTOJrOTOBKA K TECTHPOBaHHE,
TeJNaMU B IPO3PAaYHBIX U | JIEKIHSIM, JJAOOPAaTOPHBIM U KOHTPOJIbHBIC
MOTJIOMIAIOIINX CpelaX | MPAaKTUYECKUM 3aHATHSM; BHITIOIHATH paboThI,
WHAWBUAYaAIBEHOE TOMAIIHEe 3aJaHHE; WHIUBUIYaTTbHBI
BBITIOJIHUTH TECTUPOBAHNUE; BBIIONHUTD | € JOMAIIHUE
WHAWBHUIYaIbHbIE 3a/JaHVs; BRIIOTHUTD | 3aJaHMUA,
KOHCIIEKTUPOBaHUE MOHOTpaduii, Win MUCHbMEHHBIN
WX OTIENBHBIX TJIaB, CTaTel; OTYeT C
MTOATOTOBUTHCS K 3aIUTE pe3ybTaTaMu
71ab0PaTOPHBIX pabOT; TOATOTOBUTH BBITIOJTHEHHBIX
KOHCTIEKT 110 JJaOOpaTOpHBIM paboTam; SKCIIEPUMEHTAI
MOJTOTOBUTHCS K YCTHOMY OIpPOCY. BHO-
mabopaTOPHBIX
pabort, 3amuTa
nabopaToOpHBIX
pabot
Tema 3.5 Crnoxusrii TermoooMeH. | [[oAroTOBUTE KOHCIIEKT YCTHBIHN OTpoc,
NepBOMCTOYHUKA; TIOATOTOBKA K TECTHPOBaHHE,
JICKIHSM JIAOOPaTOPHBIM U CEeMHHAp-
MIPAKTUYECKAM 3aHSATHUSIM; BHITTOTHUTH KOH(epeHIus,
VHANBHIyaIbHOE JOMAITHEe 3aaHHe; KOHTPOJIbHBIE
BBIITOJTHUTH TECTUPOBAHUE; BBIOIHUTE | paboTHI,
MTO/ITOTOBKY OTYETA 10 IA0OPATOPHBIM | HHIUBUAYATHHBI
paboTam; BBHITTOIHUTH HHIANBHIYAIbHBIE | € JOMAaITHUE
3aJJaHMsT; BBITTOJTHUTH 3aJaHus,
KOHCIIEKTHpOBaHUE MOHOTpaduil, nin NACHMEHHBIN
WX OT/ICTIHBIX TJIaB, CTaTEH; OTYET C
MOJITOTOBUThH TTMCbMEHHBIH OTYET C pe3yabTaTamMmu
pe3yibTaTaMu YKCIIEPUMEHTA U SKCIEpUMEHTA
OTBETaMH Ha KOHTPOJIbHBIE BOTIPOCHI; OTBETaMH Ha
MTO/ITOTOBUTHCS K 3aIUTE KOHTPOJIbHBIE
71a00paToOpHBIX PadOT; MOATOTOBUTH BOIIPOCHI,
KOHCIIEKT I10 1abopaTopHbIM paboTam; MUCHMEHHBIH
MTO/ITOTOBUTHCS K YCTHOMY OTIPOCY. OTYET C
pe3yabTaTamMmu
BBITTOJIHEHHBIX
AKCIIEPUMEHTAI
bHO-
nabopaTopHBIX
pabor, 3amuTa
1a00paTOPHBIX
pabor.
Paznen IV | Tennoo6MeH npu U3MeHEHUH ATPETATHOTO COCTOSTHUSI OJTHOKOMIIOHEHTHBIX
TEeNJIOHOCHTe el
Tema 4.1 Konnencanus yucroro [ToaroToBUTH KOHCIEKT YCTHBIH orpoc,
napa MEPBOMCTOYHHKA; TTOJI'OTOBKA K TECTHPOBaHMHE,
JIEKIHSIM JTA00PATOPHBIM U KOHTPOJIbHBIC
MPAKTUYECKUM 3aHATHUIM; BBITIOJHUTD paboTsl,
HWHAWBUAYaAIEHOE TIOMAIIHEE 33aJaHHNE; KypcoBast
BBITTOJIHUTH TECTUPOBAHNUE; BBITIONHUTGL | paboTa,
MOJITOTOBKY OTYETA 1O JIAOOPATOPHBIM | TMCEMEHHBIH
paboTam; BBIIOIHUTD OTHYeT C
KOHCIIEKTUPOBaHUE MOHOTpaduid, Hiu pe3yabTaTamMu
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WX OT/CTHHBIX IJIaB, CTaTeH;
MOJITOTOBUTH MUCHMEHHBII OTUYET C
pe3yabTaTaMH SKCIIEPUMEHTa U
OTBETaM{ Ha KOHTPOJIBbHBIEC BOMIPOCHI;
MOJITOTOBUTHCS K 3aIIUTE
J1a00paTOPHEIX PabOT; BEITIOTHEHUE
(KP) 1 moaroToBka K ee 3alluTe;
MOJITOTOBUTH KOHCIIEKT T10
J1a00paTOPHBIM padoTam;
MOJTOTOBUTHCS K YCTHOMY OIPOCY.

BBIMOJTHEHHBIX
IKCTIEPUMEHTAI
BHO-
1a00paTOPHBIX
pabor, 3amuTa
J1ab0paTOPHBIX
paboT.

Tema 4.2 Kunenne IToAroTOBUTH KOHCIIEKT YCTHBIH OTpoc, 6
OJHOKOMITOHEHTHBIX [I€PBOMCTOYHHKA; TOJrOTOBKA K TECTHPOBaHMUE,
KHUIIKOCTEH JIEKIHSIM JTa00PaTOPHBIM U KOHTPOJIbHBIC
MPAaKTUYECKUM 3aHATHUIM; BHITIOIHUTD paboTsl,
HWHAMBUAYaAJIbHOE TOMAIIIHEE 33aJaHHNE; KypcoBast
BBIIIOJTHUTH TECTUPOBAHUE; BHIMIOJIIHUTE | paboTa,
MOJITOTOBKY OTYETa MO JIAOOPAaTOPHBIM | TMCHMEHHBIH
paboTam; BBIIOIHUTH OTYeT C
KOHCIIEKTUPOBaHNE MOHOTpaduii, uiu pe3yabTaTaMu
WX OTJENBHBIX TTIaB, CTaTel; BBITTOJIHEHHBIX
MOJrOTOBUTH MUCbMEHHBII OTYET C 9KCHEPUMEHTAI
pe3yabTaTaMy SKCIIEPUMEHTA U BHO-
OTBETaMHU Ha KOHTPOJIbHBIC BOMIPOCHI; nabopaToOpHBIX
MOJITOTOBUTHCSA K 3aIIUTE pabor, 3amuTa
7ab0PaTOPHBIX pabOT; BHIIOIHEHUE mabopaTOPHBIX
(KP) 1 moAroToBka K ee 3aluTe; pabor.
MOJITOTOBUTH KOHCIIEKT T10
mabopaTopHBIM paboTam;
MOJTOTOBUTHCS K YCTHOMY OIPOCY.
Paznen V Pacuer Tenjioo0MeHHBIX aNNapaToB
Tema 5.1 PexynepatuBHble 1 IToAroTOBUTH KOHCIEKT YCTHBII ompoc, 10
pereHepaTuBHbIC MEPBOMCTOYHHKA; TTOJI'OTOBKA K TECTHPOBaHHE,
TETI000MEHHUKU JIEKLHSIM J1a00PaTOPHBIM U KOHTPOJIbHBIE
MPAKTUYECKUM 3aHSATHUSIM; BHITOIHUTD paboTsI,
WHIMBUIYaIbHOE JIOMAITHEE 33]JaHHE; KypcoBast
BBINTOJIHUTH TECTUPOBAHMUE; BBIIOIHUTG | paboTa,
MOJIrOTOBKY OTYETa IO JIAOOPATOPHBIM | TMCHMEHHBIH
paboTam; BBITIOTHUTH OTYeT ¢
KOHCIIEKTUPOBaHUE MOHOTpaduii, uiu pe3yabTaTaMu
UX OTHENBHBIX I7IaB, CTaTell; BBINOJIHEHHBIX
MOJITOTOBUTH MUCHMEHHBIH OTYET C IKCTIEpUMEHTAI
pe3yibTaTaMu YKCIIEPUMEHTA U bHO-
OTBETaMH{ Ha KOHTPOJIbHBIE BOIIPOCHI; 1a00paTOPHBIX
MOJITOTOBUTHCS K 3aIIUTE pabort, pedepar,
J1a00PaTOPHBIX paboT U pedepary ¢ 3amuTa
npe3eHTanuel; BeiroHeHue (KP) u 1ab0PaTOPHBIX
MOJITOTOBKA K €€ 3aIlINTe; IOJrOTOBUTh | padoT.
KOHCIEKT I10 JIJaOOpaTopHbBIM paboTam;
MOJrOTOBUTHCS K YCTHOMY OIPOCY.
Pazgen VI | TennomaccooOMeH B ABYX(a3HBIX cpeaax U NPU XMMUYECKHUX NMpeBpaleHusIx
Tema 6.1 TennomaccooOMeH B [ToAroToBUTH KOHCHIEKT YCTHBIN OIpOC, 15
NBYX(a3HbIX cpeax u MEPBOMCTOYHHKA; TTOJI'OTOBKA K TECTHPOBaHHE,
IPU XUMHUYECKUX JISKIHSIM JTA00PATOPHBIM U KOHTPOJIbHBIC
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MPEBPAIICHUATX

MIPAKTUYECKUM 3aHSATHUSIM; BBHITTOTHUTH
WHIMBUIYAILHOE IOMAITHEE 33][aHHC;
BBITIOJTHUTH TECTUPOBAHKE; BHIMIOJIHUTh
MOJrOTOBKY OTYETa IO J1JaOOpaTOPHBIM
paboTam; BBIITOTHHUTH
KOHCIIEKTUPOBAaHUE MOHOTpaduid, HiIH
WX OT/CTbHBIX IJIaB, CTaTeH;
MOJITOTOBUTH MUCHMEHHBII OTUYET C
pe3yabTaTaMu SKCIIEPUMEHTA U
OTBETaMH{ Ha KOHTPOJIBbHBIEC BOMPOCHI;
MOJITOTOBUTHCSA K 3aIIUTE
J1a00paTOPHEIX PabOT; BEITIOTHEHUE
(KP) 1 moaroToBka K ee 3alluTe;
MMOJATOTOBUTH KOHCIICKT 10
J1ab0paTOPHBIM padoTam;
MOJITOTOBUTHCS K YCTHOMY OIPOCY.

paboTsl,
KypcoBast
pabora,
MUCbMEHHBIN
OTYeT ¢
pe3yabTaTamMmu
BBIMOJTHEHHBIX
IKCTIEPUMEHTAI
bHO-
1a00paToOPHBIX
pabor, 3amuTa
J1ab0opaTOPHBIX
paboT.
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KOMIIETEHIIUM, CUCTEMA M HIKAJIA OHEHUBAHUS

4.1.

CooTHeceHue TUIAHUPYEMBIX Pe3yJIbTAaTOB 00YUYEHUs C YPOBHAMU C(HOPMHUPOBAHHOCTH KOMITETEHLIUN

PE3YJIbTATBI OBYUYEHMUA 110 AUCHUIIVIMHE, KPUTEPUU OHEHKH YPOBHA COOPMHUPOBAHHOCTH

YpoBHu
c¢(hopMHUPOBAHHOCTH
KOMIIeTeH uu (-i)

Hrorosoe
KOJHYECTBO
0aJ1J10B
B 100-0am1nH0i
cHcTEME
10 pe3yJibTaTam
TeKylleH
MPOMeKYTOUHOU
aTTEeCTAIMHI

OneHka B
NATHOAJILHOM
cHCTEME
1o pe3yJibTaTam
TeKkyled u
NMPOMeKyTOTHOM
aTTeCcTAIHA

IToxa3aTenu ypoBHsI c)OPMHUPOBAHHOCTH

YHHUBEPCAJIbHOM(-bIX)
KOMIeTeHInu(-if)

o01enpodeccuoHAIbHOU(-bIX)
KOMIIETEeH M i

npogeccunoHAIbHOM(-bIX)
KoMMneTeHunu(-i)

OIIK-3:
NI-OIIK-3.2
OIIK-4:
H/I-OIIK-4.2
NJI-OI1K-4.4

BBICOKHUH

OTJIUYHO/
3a4TCHO (OTJIMYHO)

OO0yuaromuics:

- OTJINYHO TPUMEHSIET
TEOPETHYECKHUE OCHOBBI (DU3UKH MpU
PCLICHUH NPUKIAJHBIX 337134 B
00J1aCTH TEIIOMacCOOOMEHHBIX
MPOLIECCOB U 000PYAOBAHUSA;

- 3¢()eKTHBHO HCIIOJIB3YET 3HAHUS
TEIUIO(PU3MYSCKUX CBOKUCTBA
pabouunx Tes MpH pacyeTax
TEIUIOTEXHUYECKHX YCTAHOBOK U
CHCTEM B 0bnacTu
MH()OPMAIIMOHHBIX CUCTEM H
TEXHOJIOTUH B TOTLTUBHO-
9HEPreTUUECKOM KOMILIEKCE;

- YCIEIIHO MPUMEHSET OCHOBHbIC
3aKOHBI TEIIIOMACCOOOMEHa MpU
pacueTe U MPOSKTUPOBAHHUU
TEIUIOTEXHUYCCKUX YCTAHOBOK B
obnacTy UHOOPMAIIMOHHBIX CHCTEM
1 TEXHOJIOTHH B TOILIMBHO-
9HEPreTHYECKOM KOMILICKCE.

MOBBIIIIEHHBINA

65— 84

X0po1o/
3a4TEHO (XOPOIIIO)

OOGyuarontuiicst:
- IPUMEHSIET TCOPETHUECKUE OCHOBBI
(U3UKHU P PEIICHAN NPUKIIATHBIX
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3ajau B o0nacTu
TEIJIOMacCOOOMEHHBIX POLIECCOB U
000pyOoBaHusl, HO HENPABUIBHO
MUHTEPIPETHPOBATh TPEOOBAHUS
3a71a4M ¥ OLICHUBATh €€ 110
HEMPABUILHBIM KPUTEPHUSIM;

- UCTIONBb3YET 3HAHUS
TEIUTO(U3MIECKUX CBOUCTBA
paboumnx Ten mpH pacdeTax
TETIOTEXHUIECKUX YCTAHOBOK U
cHcTeM B 00J1acTH
MH(OPMALMOHHBIX CUCTEM H
TCXHOJIOTUHU B TOIINIMBHO-
9HEPreTUUECKOM KOMILIEKCE, HO
HCPAaBUJIBHO IMTPUMEHACT METOJbI U
HWHCTPYMEHTHI aHaJIn3a WK OLUCHKH,
€ro pe3yJibTaThl MOTYT OBITh
HEBEPHBIMU HJIM HEJIOCTATOYHO
000CHOBaHHBIMH;

- IPUMEHSET OCHOBHBIC 3aKOHBI
TEIIOMAcCOOOMEHa MPH PacueTe u
MPOEKTUPOBAHUH TEIUIOTEX HUUECKHUX
YCTaHOBOK B 00J1aCTH
MHPOPMALMOHHBIX CUCTEM U
TEXHOJIOTUH B TOIINIMBHO-
9HEPreTUUECKOM KOMILIEKCe, HO
HECIPABUJIBHO IMTOHUMACT HUJIN
HUHTEPIIPETUPYET JaHHBIC,
CTATUCTHUKY WK IpaduKu, 9To
MOXET MPHUBECTU K HEBEPHBIM
BBIBOJIAM WJIH MCKA)KEHHOU OIICHKE.

0a30BLIH

4164

YJIOBJICTBOPUTEIBHO/
3a4TCHO
(YZI0BIETBOPUTEIHHO)

OO0yyarontuiics:

- IPUMEHSET TCOPETUICCKUE OCHOBEI
(U3UKHU P PEIICHUN MPUKIIATHBIX
3a1a4 B 00J1acT
TEIIOMAaCCOOOMEHHBIX MTPOIIECCOB U
000pyIOBaHUs, HO HEIOOIICHHBAET
WM TIEPEOIICHUBAET CBOU
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COOCTBEHHBIC HABBIKU M 3HAHUS, 3TO
MOXET OTPa3UThCS Ha KAYEeCTBE €T0
OLICHKH;

- UCTIONIb3YeT 3HAHMUS
TeII0(U3NYECKUX CBOHCTBA
paboumnx Ten mpH pacdeTax
TETUIOTEXHUIECKUX YCTAHOBOK 1
CHCTEM B 00JIaCTH
MH()OPMALMOHHBIX CUCTEM H
TEXHOJIOTHH B TOIIMBHO-
SHEPreTUUECKOM KOMILIEKCE, HO He
MPOBOJIUT JIOCTATOYHO BPEMEHH Ha
peduiekcuio Haa cBoeit paboToii,
CaMOKPHUTHKY U aHAJIU3 CBOMX
OIINOOK, OH MOKET NMPOIYCTUTh
BO3MOXKHOCTb YJIY4YIIUTH CBOIO
OLIEHKY M IPOTPECCUPOBATH;

- IPUMEHSET OCHOBHBIC 3aKOHBI
TeIIoMacco0OMeHa MU pacueTe u
MPOEKTUPOBAHUH TEIUIOTEXHMUECKUX
YCTaHOBOK B 00JIaCTH
MH()OPMALMOHHBIX CUCTEM H
TEXHOJIOTUH B TOIIMBHO-
9HEPreTUYECKOM KOMILIEKCe, HO
MOXET MPEJICTAaBUTh HEBEPHbIE
(axTHI, HEMIPABUIBHYIO
nH(pOpMaLINIO MM IOMYCTUTh
CYLIECTBEHHbBIC HETOYHOCTH,
KOTOpPBIE IPUBOJIAT K UCKAKECHHUIO
I HEBEPHOMY TIOHUMAaHHUIO TEMbI
WK TIPOOIEMBL.

HU3KUU

HEYJIOBJICTBOPUTEIHHO/
HE 3aYTEHO

OO6yuarommuiics:

—  JAEMOHCTPUPYCT (l)paFMeHTapHLIe 3HAaHUA TCOPETHUYCCKOT'O U MPAKTHUYCCKOTO MaTCpual, JOIMyCKacT I’p}76LIe
OIITHOKHU TIpy €T0 U3JI0OKCHHUU Ha 3aHATUAX U B XOJC HpOMeHCYTOHHOﬁ aTTCCTaluH,

— HCIBITBIBACT CCpBéSHBIC 3aTPYAHCHWA B IPUMCHCHUU TCOPETHUICCKUX MOJIOKEHUI Ipu pCIICHUN
MPAaKTUYCCKUX 3a1a4 HpO(l)eCCI/IOHaJ'H)HOI\/'I HaIPaBJICHHOCTHU CTAHAAPTHOI'O YPOBHA CJIOKHOCTH, HE BJIAZACCT

HCO6XOIH/IMBIMI/I JJI1 OTOIrO HaBBIKaAaMU U l'[pI/IéMaMI/I;
— He cnoco0eH MpoaHanu3upoBaTh 3a4a4y;
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— HC BJIaJACCT NPUHIUIIAMHU PCIICHUS 3a1a1;

— BBIMOJIHACT 3a/IaHUS TOJBKO M0 00pa3Ily | IOl PYKOBOJCTBOM TIpEIoaBaTelIs;

— JIOIyCKaeT rpyOble OMMOKY NPH OTIPEeICTICHUH UACaTbHBIX TEPMOAMHAMUYECKIX IIUKIIOB, HE 3HAET
napaMeTpbl COCTOSHUS PaboYero Tejia U TePMOINHAMUYECKUE TPOIIECCHI;

— HE yMeeT OIPEeeNATh TEIIOBbIE M TeIUIO(U3NIECKIE BETMUNHBI, XapaKTepU3yIOIIe
TEPMOANHAMUAYECKHE TMTPOILECCHI, OMPENIEIATh 3aBUCUMOCTh ITAPAMETPOB COCTOSIHUSI UACAITTBHOTO ra3a.

5.

OIIEHOYHBIE CPEJACTBA JJISI TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH Y ITIPOMEKYTOYHOM
ATTECTALUHU, BKJIIOYAS CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIINXCA

[Tpu mpoBeneHNH KOHTPOJISI CAaMOCTOSITEIbHON PadOThl 00YYAIOIINXCS, TEKYIEr0 KOHTPOJIS U MMPOMEKYTOYHOM aTTeCTalluy M0 y4eOHOH AUCIUIITHHE
«TemomaccooOMeH» MpoBepsieTcss ypoBeHb C(HOPMUPOBAHHOCTH Yy OOyyaroIIMXCsl KOMIETEHLUMH M 3aIUIaHUPOBAHHBIX PE3y/IbTaTOB OOYyYEHHUsS IO
IMCLIUIUIMHE, YKA3aHHBIX B Pa3JieNie 2 HaCTOSIIEH MPOTrPaMMBI.

5.1. @opMBI TEKYIEr0 KOHTPOJSA yCIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3aJaHUMN:
Ne ®opMbI TEKYIIIET0 . dopmupyemasi
p y IIpuMepsbl TUNIOBBIX 3aJaHUI PMHpY
101 KOHTPOJIs KOMIIETEHI M
1 - YCTHBIH OTIpocC 10 [IpuMepHbIE BOMPOCHI K OIPOCY OIIK-3:
pasaeny «Crnoco0bl 1. Yro takoe Temomnepeaaya U Kakue Croco0bl €€ OCYIIECTBICHHS CYIIECCTBYIOT? UJ-OI1K-3.2
Tepe1adn TeIoTL. 2. Kakue 0CHOBHBIC pa3inyusi MEXK/y CTAIIMOHAPHOMN U HECTAI[HOHAPHON TEIJIOMPOBOHOCTHIO? OIIK-4:
CrauyoHapHas 1 3. Kaxum obpazom popmyHpyeTcs ypaBHEHHE TSIUIONPOBOJHOCTH AJISI CTAIMOHAPHOTO CITydasi? WJI-OTTK-4.2
4, Kakue rpaHu4HbIE YCIOBUS IPUMEHSIOTCS IIPH PELICHUH 3a/1a4 CTAllMOHAPHOM TEIJIONPOBOIHOCTH?
HecTalluOHapHas P ey P pup e 1 P POBOA HJI-OIIK-4.4
5. Kak BIusIOT cBOICTBa MaTepHaia Ha MPOLECC CTAIIHOHAPHOHN TEIUIOIPOBOIHOCTH?
TETIIONIPOBOJHOCTH 6 K o
. akuM 00pa3zoM ompeneseTcs K03 UIMEHT TEIUIOTPOBOAHOCTH MaTepHaa’
7. Kak yunTsiBaeTCs HI3MEHEHHE TEMIIEPATYPHI B IPOCTPAHCTBE MPH CTAIIMOHAPHOM
TEIUIOTPOBOTHOCTH?
8. Kak Biusier ToIMHA MaTepralia Ha pacipeie/CHUE TEMIICPaTyPhl IIPU CTAIIMOHAPHON
TEIUIONPOBOAHOCTH?
9. Kakum 06pa3oM MOAEIHUPYETCS TEMIONPOBOIHOCTD B CIOXKHBIX T€OMETPHUECKUX KOHPUTYpanusx?
10. Kak BiausieT TeIIO0Taua Ha MPOIeCcC CTAMOHAPHON TEIIONPOBOIHOCTH?
11. Kakum 006pa3oM pacCUYMTHIBAETCS TEIJIOBOM MOTOK B 337]a9ax CTAIIMOHAPHOM TEIIIOMPOBOIHOCTH?
12. Kak BIHUSIOT U3MEHEHHE TPAHUYHBIX YCIOBUI Ha PEIICHUE 3a/1a4 CTAIIMOHAPHOH TEILIONPOBOIHOCTH?
13. Kakum 00pa3oM yIHTBHIBACTCS TEINIOOOMEH C OKPYKAIOIICH CPeIOi MPH CTAIIHOHAPHON
TEIUIOPOBOTHOCTH?
14. Kak Bnusier u3MeHeHHE (PU3HMUSCKUX CBOWCTB MaTepralia Ha MPOIECC CTAHOHAPHOM

TGHJ'IOHpOBO,Z[HOCTI/I?
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.

28.
29.

30.

3L

32.
33.

34.

UYro Takoe Temionepeaada u Kakue croco0b! Mepeaatn TeIUIOTHI CYIIECTBYIOT?

Kakum 00pa3oM nponcxoauT TEIIONPOBOAHOCTD B CTAIIMOHAPHBIX yCIOBHAX?

Kakne (hakTophl BIMSAIOT Ha CTAMOHAPHYIO TEIIONPOBOAHOCTH?

KakmM 00pa3oM pacCUUTHIBACTCS TEIUIOBOH MOTOK B CTAIIHOHAPHOM TEIUIOIPOBOAHOCTH?

Kaxk Brusier reomeTpus 1 pa3Mepsl 00bEKTa Ha CTAMOHAPHYIO TETIIONPOBOIHOCTH?

Kak yunTsIBaeTCS H3MEHEHHE TEMIIEpaTyphl B CTAlIMOHAPHOMN TEIIONPOBOAHOCTH?

Kak Biusier matepuan o0beKTa Ha €ro TEIUIONPOBOAHOCTD B CTAI[HOHAPHBIX yCIOBHIX?

Kakum o6pazom omnpezaensercs ko3 GHUIUEHT TEIIONPOBOAHOCTH MaTepuaina?

Kak BimsieT cranimoHapHas TeIJIONPOBOJHOCTh Ha paclpeieieHue TeMIepaTypbl B 00bekTe?

Kak yuuThIBaeTcs Temonepenaya yepes rpaHuibl 00ObeKTa B CTAlIMOHAPHON TEIIONPOBOAHOCTH?
Kaknm 00pa3oM paccCUMTHIBAacTCS TPAANCHT TEMIIEPATYPHI B CTAIIHOHAPHON TEIUIONPOBOIHOCTH?
Kak Bmsier M13MeHEeHNE TPaHUYHBIX YCIOBUH Ha PEIICHHUE CTAIIMOHAPHON TEIIONPOBOAHOCTH?
Kak y4uThIBacTCS TEIIIONPOBOAHOCTD B PA3IMUHBIX MaTepuanax IpH CTAMOHAPHOH
TETUIONPOBOIHOCTH?

Kaxk Busier m3MeHeHne (PU3NUECKUX CBOWCTB MaTepralla Ha CTallMOHAPHYIO TEIUIONIPOBOAHOCTH?
Kaknm o0pazom MozennpyeTcs Terionepesada 4epes pasindHble CIION MaTepHaia B CTallHOHAPHON
TEIUIONPOBOAHOCTU?

Kak Bouser TCIUIOMPOBOAHOCTH Ha IMPOUECCHI TCHHOO6MeHa B IIOPUCTBIX MaT€pUuaax B
CTalMOHAPHON TEILIONPOBOJHOCTHU?

Kak YUUTBIBACTCA TCTIJIONPOBOJHOCTH B CUCTEMAX C IICPEMEHHBIMU Q)HSPI‘ICCKI/IMI/I CBOMCTBaMH B
CTalMOHAPHON TEILIONPOBOJHOCTHU?

Kaxk BiusieT HEOJTHOPOIHOCTh MaTepHaia Ha CTAHOHAPHYIO TEIMIONPOBOIHOCTD?

Kakum o0pazom orpeznenseTcs BINSHAE CTAIIMOHAPHOH TETJIONPOBOIHOCTH Ha paclipeiesieHue
TEIJIOBOTO TIOTOKA B CHCTEME?

Kak yunThIBaeTCsl N3MEHEHHE TEIUIONPOBOHOCTH B 3aBUCHMOCTH OT TEMIIEPaTyphl B CTAIIMOHAPHOMN
TETIONPOBOIHOCTH?

- YCTHBII 0IIpoc 1o
pazneny «Cucrtema
nmud dhepeHIranbHBIX
ypaBHEHUH
KOHBEKTHBHOTO
TemI000MeHa»

[TpumepHbIe BOIIPOCH K OIIpOCy

2.

3.

Uro nmpencrapnseT coboif cructeMa qudepeHIMaANBHEIX YPaBHEHI KOHBEKTHBHOTO TEII000MeHa?
Kakum 00pa3oM y4uTHIBACTCSI KOHBEKTHBHBIN TEII00OMEH B cucTeMe auddepeHnaibHbIx
ypaBHEHHI?

Kaxkue mepemeHHbIe U TTapaMeTPhl BXOIAT B cucTeMy MU depeHIManbHbIX ypaBHEHUH
KOHBEKTHBHOTO TEIIOOOMeHa?

Kaxum o6pazom popmMyaupyroTcsi rpaHHYHBIC YCIOBUS 1T CUCTEMBI AU PEpEeHIINATHHBIX
YpaBHEHH KOHBEKTHBHOTO THUTIA?

Kak BnusiroT (huznyeckne CBOWCTBA MaTepualia Ha cucteMy JauddepeHInanbHbIX YpaBHESHHUHA
KOHBEKTHBHOT'O TEILIOOOMEHA?

OIIK-3:
HJI-OI1K-3.2
OIIK-4:
NJI-OI1K-4.2
NJI-OI1K-4.4
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10.

11.

12.

13.
14,

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

Kak yuuThIBaeTCSl N3MEHEHHE TEIUIONPOBOJHOCTH B cHcTeMe TU((epeHINaTbHBIX ypaBHEHHN
KOHBEKTHUBHOTO THIIA?

Kak Bnmsier u3meHeHne ko3 QUIMEeHTa TEINIOOTIAYH Ha CUCTEMY TU(PepeHIIHaIbHbIX YPaBHEHUH
KOHBEKTHBHOTO TEILIOOOMEHa?

Kakum o0pa3zom omnpeaenseTcs BIMsSHIE KOHBEKTHBHOTO TEMIIO00MEHa Ha paclpeiesieHIe
TEMIIEpaTypbl B cUcTeMe?

Kak yuuThIBaeTCs TEmIoBas eMKOCTh MaTepuaia B cucteMe Au(GpepeHraIbHbIX ypaBHEHHN
KOHBEKTHBHOTI'O TeIIooOMeHa?

Kak BIUSIIOT HEOTHOPOAHOCTH CpeAbl Ha cucTeMy N depeHInalbHbIX YPaBHEHUIT KOHBEKTHBHOTO
Tuna’?

Kak yunThIBaeTcs Temionepeada B IPUCYTCTBHN XUMHIECKUX PEaKkInil B CHCTEME

1 hepeHInanbHbIX YPaBHEHHH KOHBEKTHBHOTO TEII00OMEHa?

Kaxk Bimsier m3MeHeHne TeMIiepaTypbl Ha K03(GHUIHEHTH TEINI000MEHA B CHCTEME

1 epeHInanbHbIX YpaBHEHNH KOHBEKTHBHOTO THHA?

Kaknm 00pa3oM y4uTHIBa€TCSI KOHBEKTUBHBIM TETIIOOOMEH B MHOTOKOMITOHEHTHBIX CHCTEMaX?
Kak BnusitoT nepeMeHHbIe TapaMeTpsl Ha pelIeHne cucTeMbl U} depeHnanpHbIX ypaBHEHNH
KOHBEKTHBHOT'O THTA?

Kak y4uThIBaeTCS TEMIONPOBOAHOCTD B cucTeMe quhepeHInalbHbIX YPaBHEHUI KOHBEKTHBHOTO
TerooomMeHa?

Kak Bnmsiet TypOyJIeHTHOE TeueHHe Ha cucTeMy An(depeHINaIbHBIX YPaBHEHNH KOHBEKTUBHOTO
Tuna’?

Kakum 00pa3oM yuuThIBaeTCsl ©3MEHEHHE (PH3MYECKUX CBOMCTB MpH (ha30BbIX MEPexojiax B CUCTEME
i epeHnnanbHbIX YpaBHEHHH KOHBEKTHBHOTO TEII00OMeHa?

Kaxk BimsiroT pazinnunbie reomerpudeckne GopMbl Ha cucteMy auddepeHranbHbIX ypaBHEHHN
KOHBEKTHUBHOTO THIIa?

Kak yuuThIBaeTcs B3anMoOAEHCTBHE MEXIY Pa3IMdHBIMH OBEPXHOCTSIMU B CUCTEME

i epeHInanbHbIX YpaBHEHHH KOHBEKTHBHOTO TEII00OMeHa?

Kak Biusier ckopocTh oToKa Ha cucteMy nudhepeHnraibHbIX YpaBHEHU I KOHBEKTHBHOTO THIIA?
Kaknum 00pa3oM yuHTBIBAaeTCs IIOTHOCTH U BSI3KOCTh Marepuaia B cucteMe nuddepeHuanbHbIX
ypaBHEHHII KOHBEKTHBHOTO TeIJIO0OOMeHa?

Kak Bnmsier u3MeHeHne TeMIepaTypsl OKpYXKaromei cpeasl Ha cucteMy auddepeHnnanbHbIX
ypaBHEHHH KOHBEKTHBHOTO THTIA?

Kak yunTsIBaeTCS epeHoc Macchl ¥ TeIUIa TP KOHBEKIIMU B cucTeMe AuddepeHnanbHbIX
ypaBHEHHMII KOHBEKTHBHOTO TeTJIooOMeHa?

Kak Bimsier 13MeHeHue TUIOTHOCTH Ha chcTeMy I depeHInaIbHBIX YPaBHEHNH KOHBEKTHBHOTO
Ttuna?
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25.

26.

217.

28.

29.

30.

Kax yuuTsiBaeTcs paqualiMOHHbIA TEIIIOOOMEH B cucTeMe AuddepeHIanbHbIX ypaBHEeHUH
KOHBEKTHUBHOT'O TEIII000MeHa?

Kak Bnmsier u3meHeHne pa3Mepa 00beKTa Ha cucteMy auddepeHnnanbHeIX ypaBHESHIHA
KOHBEKTHUBHOTO THIIa?

Kaxum 06pa3zoM MoaeupyeTcs TeII000MeH NpY HaJIMYHY [UIABJICHUS U 3aTBEPICBaHUS B CHCTEME
i epeHInanbHbIX YpaBHEHUH KOHBEKTHBHOTO TEII00OMeHa?

Kak Biusier M3MeHeHHe UIOTHOCTH U BA3KOCTH Ha CUCTEMY AU PepeHINaIbHBIX yPaBHEHHN
KOHBEKTHUBHOT'O THIIa?

Kaxk YUYUTBIBACTCA TCIJIONEpEIavda B ClIydac HaJIUYUA ABMKYIIUXCA I'PAHUL] B CUCTEME

i depeHInanbHbIX YpaBHEHUH KOHBEKTHBHOTO TEII00OMeHa?

Kax BimsieT ©3MEHEHHE TEMIIEPaTypHOTo IPaMeHTa Ha cucTeMy Iu(QepeHIHaNbHbIX YpaBHCHUH
KOHBEKTHUBHOTO THUIA?

- YCTHBII OIIpocC 110
paszneiy
«Termoodmen
U3Iy4YEHUEM»

[TpumepHbIE BOIIPOCH K OIIPOCy

akrwbdE

© N

11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

Uro nmpencTapiseT co0oi TeII000MeH H3TydeHHeM ?

Kaknm 00pa3oM nponcXoauT repeaada Tera Npyu U3TydeHun?

Kakue (hakTophl BIMAIOT HA HHTEHCHBHOCTD TEIUIOM3ITYICHUS?

Kaxk yuntsiBaercs 3akoH Credana-bosbimMana B TeriooOMeHe u3mydeHneM?

Kaxum o6pa3zom onpezensercs IMUCCUBHOCTh TOBEPXHOCTH M KaK OHA BIMAET HA TEIJIO0OMEH
H3ITydeHUuem?

Kak Bnmsier u3MeHeHne TeMnepaTypsl Ha MHTEHCUBHOCTD TETION3ITYYeHUA?

Kak Bnmsier reoMeTpus U pa3Mephl MOBEPXHOCTH Ha TEII000MEH H3TydeHHUEM?

Kakum 06pa3oM yuuThIBaeTCs TEIUIOMPOBOAHOCTh M KOHBEKITHS MPHU TETNIOOOMEHE U3ITydeHnEM ?
Kak Biusier u3meHeHne ko3 GuiMeHTa MOrJIoIeH sl HA HHTEHCUBHOCTD TETUION3ITyYeHHs1?
Kaknm 00pazom MozennpyeTcs TeII000MeH H3Iy4eHHEM B CIIOKHBIX T€OMETPHIECKUX
KOH(pHUTyparmsx?

Kaxk Bimsier m3mMeHeHne (OpMBI 1 TIOBEPXHOCTHBIX CBOWCTB 00BEKTa Ha TETJIOOOMEH M3ITydeHHeM?
Kak yunThIBaeTCs BIMAHUE 3€PKAT M ONTHYECKUX CUCTEM Ha TEINIOOOMEH H3ITydeHHueM?

Kaxk Bimsier 13MEeHEeHNE YMUCCUBHOCTH Ha TEINIOOOMEH M3ITy4YeHHEM?

Kak BnmsieT u3MeHEeHHe TeMIepaTypsl OKpY KaroIeil cpeibl Ha TeII000MEeH H3ITydeHHeM?
Kakum 00pa3oM yuuThIBaeTCs TEIUIONepeiada yepe3 rpaHuibl 00beKTa IPH TeII000MeHe
n3TydeHuemM?

Kak BnmsieT HamMaMe NPensITCTBUI Ha TEIUIOOOMEH U3TydeHueM?

Kak yunTsIBaeTCS TEIIOBOE M3yUCHNE B CHCTEMAaX C IEPEMEHHBIMU (PU3UUECKUMHU CBOMCTBaMU?
Kak BnusroT cBOMCTBA MaTeprana Ha ero ClIoCOOHOCTh K TeTIION3TYICHUI0?

Kak yunThIBaeTcs TENI000MEH H3Iy4€HHEM B CUCTEMaX ¢ MHOTOKOMITOHEHTHBIMH CpelaMu?
Kak Bimsier TemneparypHoe pacnpe/ielieHue Ha TeTJI000MEH H3JydeHHeM?

OIIK-3:
MUJI-OTIK-3.2
OIIK-4:
WI-OIIK-4.2
UJI-OTIK-4.4
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21. Kax y4uuThIBaeTCS MMOTIIOMICHUE U PACCEeSTHNE M3ITyUeHHS B CHCTEME TEIUI00OMEHA M3ITydeHneM?
22. Kak BiuseT M3MEHEHHE yTTIA NA/IEHUs H3Ty4EHHs HA TEMIO0OMEH U3TydeHneM?
4 - TECTUPOBAHHE TIO 1. TemIOnPOBOTHOCTh — ATO MPOLIECC IIEPEeHOCca TeIUIOTH (0OMEH BHYTpEHHEH YHEepTHei):

paznery «CrocoObt
nepeady TeTUIOThI.
CranuoHapHas 1
HecTaloHapHast
TETIIIONPOBOTHOCTE

1.0t Tena k Temy.

2.BuyTpu tena.

3.B mMerayutax u AMAIIEKTPUKAX.

4.CTpyKTypHBIMH YaCTHLIAMH BEILECTBA — MOJIEKYJIaMH, aTOMaMH, 3JIEKTPOHAMH B CIUIOLIHOW cpejie
IIPY HAJIMYWH TPAIMCHTa TEMIIEPaTyp.

2. B kakux Tenax mporece TeIIonpPOBOIHOCTH 00yCIOBICH U dy3ueii MOIEeKy U aTOMOB?
1. B )xunkocTsax
2. B meTamiax
3. B razax
4. B nusnexkTpukax

3. Kak nepenaercs TemioTa BHYTpU TBEpAOIo Tesa?
1. TenIOMpOBOTHOCTHIO.
2. Kongexmueit.
3. CoBMeCTHO KOHBEKIIHEH U TEIJIONPOBOHOCTBIO.
4. COBMECTHO TEIIONIPOBOIHOCTHIO M U3ITyICHHEM.

4. YxaxuTe pa3MepHOCTh K03(h(UIMEHTa TETIIONPOBOAHOCTH:

Bm Bm
1.2— 2, —8M8888,
M yac- K ke uac-K
Bm Bm
3. — 4, ——.
w-K w K

5. VKaxkuTe MaTeMaTHYECKOE BbIpAXKCHHUEC 0611161"0 BUAa TEMIICPATYPHOI'O IOJIA:
lLt=f(x,c,p, A, T) 2.t=f(x, ¥, &, 1)
3.t=f(X, Y, z,8) 4.1=f(X, ¥, 2, 1)

6. Ykaxute 3aKoH Dypbe:
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ot
1. Q = xkHAt 2.0=4A—
on
ot
3. 0Q=-4—dHdr 4. Q=alt, -t )H
on
5 - TECTUPOBAHUE 10 1. YUTo MOHUMAIOT 1101 KOHBEKIIUEH TEILIOThI? OIIK-3:
pasneny «Cuctema 1. IIporecc mepeHoca TEIJIOTH MPH MEPEeMEIICHUH 00hEMOB TEKydYeH Cpelbl U3 O0JACTH C OJHOU HI['OH.K"?"Z
HH@@’GPGHVHHMBHHX TEeMIIepaTypoii B 00JIaCTh C APYTOH. OlIK-4:
YpaBHCHUMN 2. MonexkyaspHbIi IEPEHOC TEIIOTHI B TENaX. NJ-OI1K-4.2
KOHBEKTHUBHOT'O 3. OOMeH BHYTpEeHHEW SHeprueil Mex 1y TeJlaMu. NA-OIIK-4.4
TemI000MeHa» 4. Ilpouecc pacnpoCTpaHEHHs TEIIOTHI B XKHAKOCTH.

2. Ykaxurte kpurepuil Hyccenbra:

a-l a-l
1. Nu = 2. Nu=—

a-l
4. Nu=—
1%

3. Ykaxunte k03 GUINeHT 00BeMHOTO PACIIMPEHUS ISl HICATBHOTO rasa:

L p=2 2 p=1
v t

1
o po—t wp-t
V, =V, T

4. Yto xapaxTepusyer codoii uncio PeiiHonbaca Re?

1. TunpoauHaMUUeCKHU PEXXUM JBUKEHUS )KUIKOCTH.
2. TemnoBoe mopobue.

3. BenuunHy NOJbEMHON CUIIBI.

4. TennoBbIe XapaKTEPUCTUKU TTOTOKA.
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5. YkaxxuTe OCHOBHOH 3aKOH KOHBEKTHBHOTO TeriooOMeHa (3akoH HeioToHa — PuxMaHa):
1. Q=xF(t; —t,) 2.Q=0aF(t; —t,)
0 A
3.Q=-4 — H 4. Q=—F(4% -9
& CF(a-8)
6. B obmem ciydae ot 4ero 3aBUCHT K03 (HUITMCHT TEIUIOOTAaYH OL?
1. o=f(Q,t,H,grad t,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. a=f(U, C, p, A, I, ).
6 - TECTUPOBAHUE 10 1. Kakas ¢opma TermnooOMeHa sSBIsieTca NpeodIafaolieil Ipy BHICOKUX TeMIepaTypax? OI1IK-3:
pazaeny «TemnoooMeH 1. TeIIonpOBOIHOCTS. I/II[-OH.K-3.2
HA3JTyYCHHUCM> 2. CB0OOIHAS KOHBEKLIUA. OIIK-4:
3. TennoBoe uU3Iy4eHUE. NJ-OI1K-4.2
4. VIznyueHune, KOHBEKIIMS U TEILIONPOBOTHOCTE OTHO3HAUHEI. HJI-OIIK-4.4

2. Yro mpencrasiseT co00H TEIIOBOE U3TyIeHUE?

1. UznydeHue, omnpesenseMoe TOJIBKO TEMIIEPATYpOil M ONTHYECKHMMH CBOMCTBAMM H3JIy4alOIIEro
Tena.

2. TIporiecc pacpocTpaHEHHs SHEPTUU TYTEM AJIEKTPOMATHUTHBIX BOJH.

3. [Ipouecc pacnpocTpaHeHus: CBOOOIHBIX AJIEKTPOHOB.

4. NudpakpacHoe nziiydeHue.

3. Vkaxwure 3akoH [1nanka:

cT TV

1. E,,=—2— . 2.E, =c,| — | .
04 C2/14 0 0(10())
c, A

3. A, -T=289810"7 4. By =—2
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4. Yro Ha3bIBaETCS a0COIIOTHO YEPHBIM TEIOM?
1. Teno, MONMHOCTHIO MOTJIOIMIAIOIIEE BCIO MAAAOIIYI0 HA HETO JIYYHUCTYIO SHEPTHIO.
2. Teno, MOMHOCTHIO MPOITYCKAIOIIEE BCIO MAAAIONLYI0 Ha HETO JIyYHCTYIO HEPTHUIO.
3. Bce OTBETHI BEpHEI.
4. Teno, NOJTHOCTBIO OTpAXKAIOIllee BCIO MAJAOIIYI0 Ha HETO JIyYUCTYI0 SHEPTHIO.
5. Kakum 3aKOHOM yCTaHaBIMBAeTCs CBA3b MEXKAY T U Amax?
1. 3akonom Credana — Bomnbimana.
2. 3akoHoM cMmerienus (BuHa).
3. 3akoHoM Kupxroda.
4. Bce OTBETHI HEBEPHBI.
6. Uto Takoe moTOK 3(PPEKTUBHOTO U3TYICHUS Tena?
1. DHEprus cOOCTBEHHOTO M3ITY4YEHHS.
2. CyMMa MOTOKOB COOCTBEHHOTO M OTPAKEHHOTO N3TydCHHS.
3. DHeprus oTpa)XEHHOTO U3ITyUCHHUS.
4. Bce OTBEThI HEBEPHBI.
7 - KOHTPOJIbHAsI paboTa Brerauciute notepu TEMIOTH OT Mamepuana (B3ATh W3 TaOJUIBI B COOTBETCTBUH ¢ 3amaHueM 1o | OITK-3:
10 TEME BapUaHTy) CTCHKHM MMEIOLIEH clieyromue napamerpel: ammHa L, M, Beicora H, M, tommmua 6, mm. | YJI-OI1K-3.2
«CTaroHapHas u Temmneparypbl Ha ee TOBEPXHOCTAX COOTBETCTBYIOT ti, °C u tz, °C. Koadduuuent tennonposogHocTs | OT[K-4:
.0
HeCTalHOHAPHAs Maénepuafza A, Br/(M-°C) npunsth u3 npwitoxxenusi 1 tabn. I1.1.6. [lanHble i pacyera npuHATh U3 Tabu. 1.1 WJI-OTIK-4.2
a, 6.
TETUIONPOBOTHOCTEY» ’ HJI-OIIK-4.4
Tabmmma 1.1a
HcxoaHble naHHbIC [MepBast rdppa HOMEp MO CHHUCKY TPYIIIIBI
0 1 2
Marepuan CocHa BI0JIb BOJIOKOH Kupnug cunuxatHeIi Kuprny xpacHsrit

Tabmuma 1.16

Wcxonubie | Bropas undpa HOMepa 1o CucKy IpyIiibl

JIaHHbIE 0 1 2 3 4 5 6 7 9
L,m 1 2 3 4 5 6 7 8 10
H, m 1 15 2 2,5 3 3,5 4 45 55
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o, 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 - KOHTpOJIbHAsA padoTa ITo Tpy6onpoBOaY H3rOTOBICHHOTO U3 Mamepuana Nel, nuamerpoM di/dz mm nepememaercs cpena B | OINK-3:
10 TEME Brje napa. TpyGompoBOA MOKPBIT CIOEM TCIUIOBOI M3OMSLMK U3 mamepuana Ne2 ¢ TommuHOH J, mm. | YJI-OIIK-3.2
«CranuoHapHasi i Temmeparypbl BHyTpeHHEH cpenpl (apa) ¥ BHEITHER Cpepl (BO3MyXa) OTHOCUTENBHO TaHHOTO TPYOOTpoBona | OT[K-4:
HeCTAIHOHAPHAS COOTBETCTBEHHO PaBHBI byc;, °C ¥ Gz, °C. JImd MaHHOTO ydacTka TPyOONpPOBOAA NPHHSTH CICAYIONHE | 1 JI-OTIK-4.2
TETTOMPOBOIHOCTE» K03 ()UIUUEHTHI TEMIOOTAAYM: Map-CTeHKa o1, BT/(M%°C) u Temwtousonsauusa-cpeaa oz, Br/(m?°C). Belumcaurs WJI-OTK-4.4
TUHEeHHBIA K03 duruenT Termonepenaun Kj, TMHEHHYIO IDIOTHOCTH TEIUIOBOTO () U TeMIiepatypy t3, °C cnos B
KOTOPOM COIPHUKACAIOTCA CTEHKa TPyOONpOBOJAa M TEIUIOM3OJIALMOHHBIM Marepuan. JlaHHble I pacuera
npuHsTH U3 Tabm. 1.7 a, 0.
Tabmuna 1.7a
VcxonHble naHHBIE [TepBast udpa HOMEp MO CHHUCKY TPYIIIIEI
0 1 2
Mamepuan Nel Mapka cranu Mapka cranu Mapka cranu
08X16H13M2b 12X18HIT 12XIM®
Mamepuan Ne2 CrekJisiHHas BaTa MunepanbHas BaTa baszanbroBas BaTa
0, MM 125 130 135
Tabmmna 1.76
Hcxonnbie Bropas nngpa HoMepa 1o CHHUCKY TPYIIIBI
JIaHHbIE 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/(m?°C)| 20 22 34 36 38 40 42 44 46 48
d1, mm 220 230 240 250 260 270 280 290 300 310
da, mm 230 240 250 260 270 280 290 300 310 320
toer, °C 310 312 313 315 316 319 320 322 324 326
toc2, °C 32 30 28 26 24 22 20 18 16 14
9 - KOHTpOJIbHAs pabora | 1. 3amummre quddepeHnuatbHOe ypaBHEHHE TEIIIONPOBOIHOCTH 03 BHYTPEHHUX HCTOYHHMKOB TEILIA OIIK-3:
o TeMe JUIS LIAJIMHAPUYECKON CTEHKH U €r0 PELEHUE. HJ-OI1K-3.2
«JTuddepeHnnanbHbIe 2. 3anuimTe pacueTHbie GOPMYJIBI U UHUIIBI H3MEPEHNUS CIACAYIOMNX (HU3UISCKUX BEITUUUH: OIIK-4:
ypaBHeHHs JMHEHHas! MIIOTHOCTH TEIUIOBOTO TOTOKA, JINHEHHBIE TEPMUUECKHE COIPOTHUBICHNUS TEIUIOOTAAYH, WJI-OTTK-4.2
TemIo06MeHa I TEIUIONEPEAAUU U TEIJIONPOBOJHOCTH MHOTOCIOMHON UIMHAPUYECKON CTEHKH, JIMHEHHBIN WJI-OTIK- 44

KOX(QQHUINEHT TeTIonepeaydu.
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3. 3anumuTe BEIpa)KEHUE W CXEMaTHIECKH N300pa3uTe pacupeaesicHre TeMIIepaTypsl B OTHOPOIHON 1
MHOTOCJIOHHOH NITHHIAPUIECKAX CTEHKAX IPH 3aJaHHBIX TEMIIepaTypax MOBEPXHOCTEH.

4. 3anumuTe BIpAKCHHUE U TMHEHHOHN TUTIOTHOCTH TEIIJIOBOTO MOTOKA B CIIy9ae MHOTOCIOHHOM
OUIHHAPUYECKONW CTEHKH, COCTOSIICH M3 N OJHOPOJHBIX CJIOEB, IIPH 3aJaHHBIX TEMIIEpaTypax ee
MTOBEPXHOCTEH, a TaKkXKe B IPOIecce TEeIIONepeIadm.

5. JlaiiTe onpeneneHue 1 3aMUIIUTE BRIPAXKEHHE JUIS IKBUBAJIEHTHOTO KOA(hGHULIUECHTa
TEIUIONPOBOAHOCTH MHOTOCJIOMHON HMINHAPHUUECKONW CTEHKH.

6. B xakoMm ciryyae Teruionepeaaya B LIWIMHIPUIECKON CTEHKE MOXKET PaCCUUTHIBATHCS IO GopMyIaM
JUTsL TDIOCKOH cTeHkn? Kakum 00pa3oM B 3TOM Cilydae MOKHO YMEHBIIUTh OMIMOKY MPU BHIYHCICHUN
MIOBEPXHOCTH Harpena?

7. 3anmumuTe BBIpaKEHUE TS OTIPENICIICHU TEMIIEPaTyPhl B ITIOCKOCTH COMPUKOCHOBEHHS
MIPOU3BOJIFHBIX CIIOCB MHOTOCTIOWHON IMITMHIPAICCKON CTEHKH.

8. JlaiiTe ompeneneHue 1 3alUIINTE PACICTHYIO (POPMYIY IS BEIYUCICHUS KPUTHYECKOTO AUAMETpa
H30JIILAH.

9. INosicHuTE, B KAKOM CITydae TETUIOBOH IMOTOK Yepe3 HIIHHIPUIECKYIO CTEHKY OyAeT Bo3pacTaTh Mpu
HAJIO>KEHUH U30JIIIUH.

10. B kakux ClIydasax yBCJIMYCHUEC TCIJIOBOI'O MOTOKA NPH HAJIOKCHUUN U3O0JIALUU UTPACT MOJIOKUTECIIbHY IO
poJsib?

10

- KOHTpPOJIbHAS paboTa
no Teme «TemnooOmen
pH CBOOOIHOM,
BBIHY)KCHHOU U
CMEIIaHHOMI
KOHBEKIIHH»

3anmaua 1. OmpenenuTh, Kak MU3MEHHUTCA TEMJIOBOM IOTOK, MepegaBaeMblii depe3 IJIOCKYIO CTEHKY, eClU ee
opeOputh. ToJIMHA CTEHKH 5 MM, KO3(QQUIMEHT TEIuIoNnpOBOJHOCTH Marepuana creHkd = 46,5 Br/(m-K).
KoaddunueHt temmootaaun ¢ oaHoi ctoponsl cteHku 1 =290 Bt/(m2 -K), a temneparypa sxuakocta 200 °C,
¢ npyroii croponsl 2 = 11,6 Br/(M2 -K), a Temneparypa xuakoctu 20 °C. Koaddunuenr opedpenns 10.
CunraTh TeMnepaTypy 1o JUIMHE pedpa MOCTOSTHHOM.

3amaua 2. OguH KOHEN KpPYTJIOrO CTalNbHOTO CcTepkHA amameTpom 20 MM u qmHOH 1 = 300 MM
noaepkuBaeTes mpu remiepatype tl = 350 °C. Onpenenuts TemmnepaTypy tl Ha cBOOOTHOM KOHIIE CTEPIKHS,
€CIIM TeMIIepaTypa okpyskaromei cpeasl bk = 30 °C, a ko3 PUIMEHT TEeII00TAaYH OT ITOBEPXHOCTH CTEPIKHS
B okpyxatomyto cpeny = 20 B1/(M2 K). Koaddumuent temmonpoBogsocTu ctamm = 50 B1/(m-K). Onpenenuts
TaKKe TepeaaBaeMblii TETUIOBOM MOTOK C MOBEPXHOCTH CTEPIKHSI.

3agaya 3. OmpenenuTh BIMSHHE MaTepHaja, M3 KOTOPOTO CAeNaHO pedpo, Ha BeNMUUHY Kod(d(uimeHra
s¢dextrBHOCTH pebpa. Eciu ogHO peOpo MOCTOSHHOIO MOIEPEYHOro ceueHHus 2X6 MM, miuHOM 20 MM
n3rorosneHo u3 turaHa ( = 15 Bt/(m'K)), a apyroe n3 meam ( = 384 Br/(m'K)). YcmoBus temmoodmena
onuHaKkoBbIe, k03 duiment Temtooraauu 100 B1/(m2 K).

3anmaua 4. HarpeBarenpHBIN TpHOOp BBITOTHEH B BHAE BEPTHKAIBHONH TPYOB! C MPOJOIBHBIMH CTATbHBIMHU
pebpamu IpsIMOYTOJIBHOTO cedeHus. Bricotra TpyOsr 1200 MM, HapykHbI nuamerp 60 MM, mmuHa pebdep 50
MM, HX TommmHa 3 MM, uucio pebep 20. Temmeparypa y ocHoBanust pedpa 80 °C. Temmeparypa
okpyxaroutero Bozayxa 18 °C. KoadduimenT temmoornayn ot pedep M BHEIIHEH MOBEPXHOCTH TPyOBI K

OIIK-3:
MJI-OI1K-3.2
OIIK-4:
WI-OIIK-4.2
NJI-OI1K-4.4
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Bo3ayxy = 9,3 Br/(M2 K), cr = 55,7 Br/(M'K). Berumcnnts TermoBoi MmMOTOK, MepeaaBaeMbIii peOpucToi
CTEHKOH B OKPY’KaIOLIYIO CPELy.
3amaua 5. XomomuneHas KaMepa BBICOTOH | M, pa3mep 60koBBIX cTeHOK 0,8 M (B IUTaHE KaMmepa KBaJpaTHAas)
opebpeHa BepTUKAIHHBIME aJTIOMHHUEBEIMU pedpamu ainuHoi 40 MM, TommuHOH 3 MMm. Kaxknas creHka umeer
mo 40 pebep. Temmeparypa y ocHoBams pebpa 40 °C, temmepaTypa okpyxkaromeit cpemst 20 °C,
ko3(¢punrent rtemonposogHocTn amomunusg 202 B1/(m-K), a xoaddunmenT termoornaun ot pedpuctoit
moBepxHoctd 8 Bt/(M2 K). Ompenenuts TEIIOBOW MOTOK, MEpEJaBacMbIii BCEMH YETBHIPbMs OOKOBBIMH
CTEHKaMH KaMephbl B OKPY’KalOLIYI0 cpely. BBIYHCIUTE TEIUIOBOM MOTOK, NeperaBaeMblii CTEHKaMH KaMephbl,
€CIIM ee CTeHKHU He OyyT opeOpeHsbl.
11 | - koHTpONBHASA paboTa Paccunrate mns OymarojenaTeNbHOTO amnmapara MaHellb BEpXHEro Koimauka, koTopeiii umeeT | OITK-3:
o TeMe «Temnoobmen | MPOROIbHOE OOTEKaHME MOBEPXHOCTH BO3AYXOM, Npu ero rabapurax: jmHa lo, », a mmpuna b, m. | YJI-OIIK-3.2
TIpU CBOGOHOIA, Temmeparypa HaGeraromero NOTOKa U €r0 CKOPOCTh COOTBETCTBEHHO paBHEI to, °C' m Wo, m/C. Temnepatypy Ha | O[K-4:
BBIHYKEHHOI 1 TOBEPXHOCTH KOJMaYKa OyMarozenaTeabHOTO anmnapaTa TPHHATS t, °C. WJT-OTTK-4.2
CMeIIAHHOMN Haiitn ko3¢p¢unneHt TemiooTnaynm W CpegHHH MO JUIMHE IaHEIH KOJMadyka Kod(QQHUIHEHT WJ1-OIK-4.4
KOHBEKIIHI» TEIUIOOTAAYH, & TAKKe YCTAHOBHTH OTAABAEMOE KOJIMYECTBO TEIUIa MM K BO3IyXy. PaccunmTarh TONIIMHY

TUAPOANHAMUYCCKOI'O MOTPAHUYHOIO CJIOA, a4 TAKIKEC 3HAYCHHSA AJId MCCTHBIX KOBCI)(I)I/H_[I/ICHTOB TCILIOOTAa4Y
IIpH pa3HbIX PACCTOAHUAX OT I/ICXOI[HOﬁ TOYKH U3MEPCHUA KPOMKHU KOJIIIAYKa:

x=(0,10,2;0,3;0,4;0,5;0,7;0,9:1,0) - I,
I/I306pa31/ITB TOJIIHHY TUAPOANHAMHUYCCKOIO0 MNOTrPaAHUYHOIO CJI0A 50 , a4 TaKXeE KOI—)(I)(i)I/II_II/IeHTa

TEIJIOOTAAYH OT HMCXOJHOW TOYKM HM3MEpEHHs B BUIEe rpadUuecKoil 3aBUCHUMOCTH x/ |0. Jannble 11

pacdera mpuHATH U3 Tadi. 2.4 a, 6.

Tabmuma 2.4a

HcxonHble JaHHEIE IepBas 1udpa HOMEp 10 CIUCKY TPYIIIbI

0 1 2
Kuokocmo Macno MC-20 Boza Ha nuaNN BopsHoit map Ha

HACHIIICHHUS JIMHUW HACKIICHUS
d, ym 60 55 50
Tab6numua 2.46

Hcxonnsie Bropast nndpa HOMepa 1Mo CuCKy Tpyibl
JIaHHEBIE 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
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o
lJ:;'l q)oprob;:::g:lero IIpuMepbl TUNOBBIX 3aJaHU igﬁﬁ:ﬂ’:r;:
tx, °C 55 60 65 70 75 80 85 90 95 100
t;, °C 73 79 84 87 94 96 99 111 124 136
12 | - koHTpONBbHAs paboTa l'opu3oHTaNBHBIA TPYOONIPOBOJ MOKPBITas M3OJSIIMEH C IIepoXoBaToi M3BecTKOBOW mTykatypkoit | OITK-3:
10 paszeny AmameTpoM d, M, HaXOAUTCS B MOMELIEHUH ¢ TeMepaTypoii t, °C. Temneparypa nmoBepxHocTH WTYKaTypkH | JIJI-OITK-3.2
«TermoooMen pasHa t.;, °C. TpeOyeTcs HaliTH MoJHBIE TIOTEpM TEIUIOTHI HA ydacTke TpyObl amuHOM |, m. JdauHble ana | OT[K-4:
3Ty deHHEM pacueTa npuHATH U3 Tabmd. 3.2 a, 6. WJI-OTTK-4.2
Tabmuua 3.2a WJI-OMK-4.4
Hcxonuble naHHbBIE [NepBas mudpa HOMEP MO CHHUCKY IPYIIIHI
0 1 2
Cpeoa JIsIMOBBIE ra3bl Cyxoii Bo3ayx JIpIMOBBIE ra3bl
d, mm 115 127 140
Tabmuua 3.26
Hcxonnsie Bropas un¢pa Homepa 1o Crucky rpymnmibt
JTaHHBIE 0 1 2 3 4 5 6 7 8 9
|, m 8 9 10 11 12 13 14 9 10 11
t, °C 18 19 20 21 22 23 24 25 26 27
tem, °C 35 40 45 50 55 65 45 48 50 52

13 | - naGoparopHas JlabopaTopHasi padora «Onpeaenenne Ko3¢gPpuumneHTa TENI0NPOBOIHOCTH OI1K-3:
pa60Ta o TeMe TEeNJIOH30JAIMOHHOI0 MaTepraJja» HJI-OI1K-3.2
«CrauuoHapHas u 1. B uem cymHocTh MeTO1a TPYOBI IS ONIPEAETICHUs! TEMIONPOBOIHOCTH? OIIK-4:
HeCTaLMOHApHAS 2. Hammmute ypaBaenne ®@ypoe. [loscHure Guznueckuii CMBICT BXOAAIINX B HETO BEJINYHH. WJI-OT1K-4.2
TETIOMPOBOHOCTE» 3. Jaiire onpeneneHue ko3 duineHTa TEMIOMPOBOHOCTH. WJ1-OTTK-4.4

4. TlpuBenuTe BBIBOJ pacueTHOro ypaBHeHU (1.4).
5. Ecnm 3aBucumocts M) HenuHelHa, OyaeT u crnpaBemiuBa cuctema ypasuenuit (1.4) - (1.5), mu6o
KaX/10€ U3 yKa3aHHBIX YPaBHEHUH B OTJEIBHOCTH?
[IpoaHanm3upy#Te BO3MOXKHBIE CHCTEMaTHYECKHE MOTPEIIHOCTH ONPEACIICHHUS A.

14 | - nabopartopHas Jlabopatopnass pabora «Omnpenenenne cpegHero kodpduuuenta Temrooraaun ot | OIIK-3:
pabora 110 Teme FOPM30HTAJILHON TPYOBI IPH  CBOGOIHOM ABMKEHHH BO3AYyXa» WJ1-OITK-3.2
«TemnoobMeH mpu 1. Yro Ha3zwsiBaeTcst cBOOOIHON KOHBEKIIMEN? OIIK-4:
cBOGOIHOIA, 2. Kakue pe:xumbl IBHKCHUS XKAIKOCTH Brl 3HaeTe? WJ1-OI1K-4.2
BBIHYIKEHHOM 1 3. 3ammmure Gopmyiny Hetorona — Puxmana. WJI-OTK-4.4

N 4. Kaknmu KpUTEpHsIMHU OIPENENISETCS] PSKUM TSUEHHUS TPU CBOOOTHOM JIBIKEHUH?
CMEIIaHHON 5

Kak m3mensieTcss kod(h(QHUIMEHT TEmIo0TAauu 1O TEePUMETPY HarpeTod TpyObl MpH CBOOOIHOM
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UTto HazwpiBaeTcs Ko pummenToM TemiooTnadu? Jlaiite oObsICHEHHE ero (PU3HIECKOro cMbIcia?

15 | - pedepar no pazgeny ITepeuens TeM pedeparos: OIIK-3:
«Cucrema 1. BriBox 1 ananu3 cucteMsl Au(depeHInanbHbIX YpaBHEHUI KOHBEKTUBHOIO Ternooomena. | MJI-OI1K-3.2
L[I/I(b(bepeHuHanLHHx 2. Meroasl YMCIEHHOTO pemeHnsa CUCTEMBI L[I/Ic])(bepeHuI/IanLHLIX ypaBHeHHﬁ KOHBEKTHBHOTI'O OIIK-4:
ypaBHEHUN TENI000MeHa. UJ-OTIK-4.2
KOHBEKTHBHOTO 3. Amnanu3 yCTOMYMBOCTH YUCJIEHHBIX METOJIOB NP PELIEHUH cucTeMbl 1uddepenumnansueix | UJI-OI1K-4.4
TeTI000MeHa» YpaBHEHHH KOHBEKTUBHOTO TEINIOOOMEHA.

4. BrwusaHue pa3in4HBIX TPAaHUYHBIX YCJIOBUH Ha pelleHHe cucTeMbl 1nuddepeHIHaNTbHBIX
YpaBHEHHH KOHBEKTUBHOTO TEIIOOOMEHA.

5. HccnenoBanue nepeHoca Temia B CUCTEME ¢ Y4ETOM KOHBEKTHBHOI'O TEIIIOOOMEHA.

6. Pacder TeroBoro pexxumMa npu KOHBEKTUBHOM TEIJIOOOMEHE B TPEXMEPHOH IMOCTAaHOBKE.

7. MopgenupoBaHue TeUSHHS U TeII000MeHa B cucteMe audpepeHInaabHbIX YpaBHEHUH
KOHBEKTHBHOTO THIIA.

8. Ompenenenne ko3 UIEHTA TETIOOTAAYN B CUCTEMe TU(PepeHINATBHBIX YPaBHEHUH
KOHBEKTHBHOTO TEIIJIOOOMEHA.

9. AHanu3 BIUSHUS MapaMeTpoB (IIroK1a Ha KOHBEKTUBHEIHN TETNIOOOMEH B CHCTEME
I epeHInANTBEHBIX ypaBHEHUH.

10. OnTuMu3anys napaMeTpoB CUCTEMBI TG GepeHINANTBHBIX YPaBHEHUH KOHBEKTUBHOTO
TeruIooOMeHa.

11. Pacuer 3(h(eKTUBHOCTH TETUIOOOMEHA MPH PAa3INIHBIX PEKUMAX KOHBEKIIHH.

12. MoaenupoBaHre KOHBEKTUBHOT'O TEINIOOOMEHA B PUCYTCTBUH MEPEMEHHBIX (PU3MUECKUX
CBOICTB.

13. Pa3paboTka aHAJIUTHYECKUX METOJ/IOB PEIICHHS CUCTEMBI TN PEepEeHIINANTBHBIX YpaBHEHNH
KOHBEKTHBHOTO TEIJIOOOMEHA.

14. UccnepoBanue BIMSHUA KOHBEKIIMU HA TPOLIECCH TEILIONEPEaul B MHOTOKOMIIOHEHTHBIX
cucTeMax.

15. AHanu3 B3auMOJICHCTBUS KOHBEKTHBHOI'O M PaJIMAIIMOHHOTO TEIIIO0OOMEHA B CUCTEME
IuQQepeHInaNbHBIX ypaBHEHUH.

16. Pacuer TemnoBoro noToka B cucreMe nudpepeHInaIbHBIX YPaBHEHUH KOHBEKTUBHOT'O THIIA
C MCIOJIb30BaHUEM YHCIIEHHBIX METOJIOB.

17. Onenka BAMSAHUS TEIUIOOTAAYM Ha CKOPOCTh M3MEHEHHUS TEMIIEPATYPhI B CUCTEME

T epeHInANBHBIX YPaBHEHUI KOHBEKTHBHOT'O TEIMJIO0O0OMEHA.
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18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

HccnenoBanne HECTAMOHAPHOTO KOHBEKTUBHOTO TETNIOOOMEHA B CUCTEME

I QepeHInaNbHBIX ypaBHEHUH.

AHanM3 yCTONYMBOCTH M TOYHOCTH YHCIEHHBIX METOIOB ISl PELICHUS CHCTEMBI
nmudhepeHInanbHBIX ypaBHEHH KOHBEKTHBHOTO TEIUIOOOMEHA.

Onpenenenne kodpPUIMEHTA TEIUIONEPEadn B cucTeMe Tu(PepeHInaIbHBIX YpaBHEHUH
KOHBEKTHBHOTO THUIIA C y4ETOM TypOyJISHTHOTO TCUCHHS.

MopgennpoBanue KOHBEKTHBHOTO TETFIOOOMEHA B CIIOKHBIX T€OMETPUIECKUX
KOH(HTYpaLHUsX.

Pa3paboTka npuOIMKEHHBIX METOAOB PEIICHHS CUCTEMbI U PEPEeHIINATBHBIX YPaBHEHUH
KOHBEKTHBHOTO TEIJIOOOMEHA.

AHanu3 BIUSHUS TEIIOOTAud Ha TEMIIEpaTypHbIEC TPaJUCHTHI B CHCTEME

T epeHInATBEHBIX YPaBHEHUH KOHBEKTHBHOTO THIIA.

HccnenoBanue Teruionepeaayn B CHCTEME C y4ETOM TypOyJIeHTHOTO TECUCHUS U H3MEHEHHS
(hU3UIECKUX CBOWCTB.

Pacuet 3¢ eKTHBHOCTH KOHBEKTUBHOTO TEIUIOOOMEHA B MIPUCYTCTBHHA XUMHUECKUX
peaKLuid.

MopnennpoBanue KOHBEKTHBHOTO TEILIOOOMEHA B cucTeMe A GepeHIHaTbHBIX YpaBHEHUI
C Y4ETOM TEIJIOBBIX U MacCOIEPEHOCHBIX MPOIIECCOB.

Onpenenenne KOdQQHUIMEHTA TETUIOBOTO COMPOTUBIICHUS B cucTeMe TuddepeHInaTbHbIX
ypaBHEHHH KOHBEKTUBHOT'O TEIUIOOOMEHA.

AHaNM3 BIMSHUS IEPEMEHHBIX TapaMeTpoB Ha 3P PEKTHBHOCTh KOHBEKTHBHOTO
TeroodMeHa B cucteMe nuddepeHInanbHbIX ypaBHEHHIH.

Pacuer TeroBoro pexxnma B CUCTEME C y4eTOM KOHBEKTUBHOI TEIIONPOBOJHOCTH U
KOHBEKTHBHOTO TEINIOOOMEHA.

MojenrpoBaHue KOHBEKTHBHOTO TETNIOOOMEHA B CHCTEME C HEOJHOPOJHBIMHU H
HEM30TEPMUUECKUMH YCIOBUSIMH.

AHaNM3 B3aNMOJICHCTBHS KOHBEKIIMHU U TypOyJIEHTHOCTH B cucTeMe quddepeHnnanbHbIX
YpaBHEHUH KOHBEKTHBHOTO THIIA.

Pacuer 3¢ (hekTHBHOCTH KOHBEKTUBHOTO TEIUIOOOMEHA B CUCTEME C HATM4neM (Ha3oBbIX
HEePEXOI0B.

HUccnenoBanne BIMsSHUA KOHBEKIIMK HA IPOLIECCH TEILIONEPEIaut B TOPUCTHIX
MaTepHanax.

OnpepeseHue BAMSIHAS KOHBEKTUBHOTO TEINI00OMEHa Ha CKOPOCTh M3MEHEHHS




34

I

DopMbI TEKYLIEro
KOHTPOJIsA

IIpuMepbl THIOBBIX 3aIaHUI

dopmupyemasn
KOMIeTEeHIUs

KOHIIEHTpalMK B cucteMe AuddepeHInaIbHbIX YpaBHECHHH.

35. MOI[CJ'H/IpOBaHI/IC KOHBEKTHUBHOI'O TEINIOOOMEHA B CUCTEME C HETUHEHHBIMU I'paHUYHBIMU

YCIIOBHS

16

- U3 mo pazgemy
«Cnoco0bl mepegaun
TETLIOTHI.
CranuoHapHas u
HecTaloHapHast
TETJIONPOBOTHOCTH

W3onsnus niockoil CTeHKU

Bonpocsr mo U3

Nogomr~wDDE

@

10.
11.
12.
13.
14.
15.
16.

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

24.
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Uro npencTaBuseT co00H M3OIAIHS IUIOCKONW CTEHKH M KAKOBa €€ [eb?

Kakwne MaTepuaibl MOTYT HCIIOIB30BATHCS B KAYECTBE U3OJISAIMH TUIOCKON CTEHKN?

Kaknm 06pa3om BEIOHpaeTCs MOAXOIAIINI MaTepHall IS H30JSIIIAN TUIOCKOH CTCHKHU?

Kakwne ¢pu3ndeckne cBoiicTBa MaTepHaia BIUSIIOT HA €0 3((PEKTUBHOCTh B KAUECTBE H30JISIIIAN?
Kak mpoucxonut Teronepeada 4epe3 U30JIMPOBAHHYIO INIOCKYIO CTEHKY?

Kakum 00pa3om TEIIONpOBOAHOCTh MaTepraa BiausieT Ha 3 (HEeKTUBHOCTh U30JIALIUU?

Kakue MeTospl n3MepeHus TeIIONPOBOJHOCTH MaTepHaja UCIOIb3YIOTCS P OLICHKE ero

3¢ (GEKTHBHOCTH B KAUE€CTBE U30JISIIUU?

Kaxum 06pa3oM TouMHA H30SIIUOHHOTO CJI0S BIUAET Ha TEIUIONepeaady yepe3 CTeHKY?

Kak Bnmsietr Hamm4are BO3AYITHBIX MPOCTIOoeK Ha 3()()eKTUBHOCTH M30JIALNH ITIOCKOH CTCHKH?

Kak yunThIBaeTCA TEIIOBas EMKOCTh MaTepHalia P OICHKE €0 U3OJSIIHOHHBIX CBOUCTB?

Kak BnusroT TemmeparypHbie TpaaueHTHl Ha 3()()EeKTHBHOCTE M30JSIIAN TIOCKOH CTCHKHU?

KaknM 00pa3oM BIIaXKHOCTH OKPY>KArOIIEH cpebl BIISIET Ha U30JLILHUIO TNIOCKOH CTCHKHU?

Kakum 00pa3oM yIHUTBIBaETCS TEIIOBOE M3ITyUeHIE PH OLeHKE () (HEKTUBHOCTH H30JISIIHH?

Kak Bnmsier Hammare KOHBEKIUH Ha TEIUIONEepeaady Yepe3 H30IUPOBAHHYIO TIOCKYIO CTEHKY?
Kakue MeToapl M TEXHUKH TPUMEHSIOTCS JUIS YITYYIIEHUS] U30JIALUN TUIOCKON CTeHKH?

Kaknm 00pa3oM y4uTBHIBAaeTCS B3aMMOEHCTBUE C OKPYKAIOILEH Cpeioi IIpH oLeHKe 3P PEeKTUBHOCTH
H30MIALANA?

Kak BIusIIOT MeXxaHHYeCKHe CBOMCTBA MaTepHaja Ha ero CHoCOOHOCTh CIIYXKHUTh U3OJISAIHEH?

Kakum o6pa3oM mMpoucxoauT Terioneperaya yepe3 MHOTOIUIACTOBYIO H30JISIIMOHHYIO CUCTEMY ?
Kak yuuThIBacTCS BO3MOXKHOE 00pa3oBaHue KOHCHCATA MpH OleHKe 3 deKkTuBHOCTH U30IAIIH?
Kak Bnmsier ypoBeHb mryMa Ha 3 (EKTHBHOCTD U30JIIIUH TUIOCKOW CTEHKH?

KaknM 00pa3oM pOUCXOAUT OICHKA JOITOBEYHOCTH U CTOMKOCTH MaTepralia B Ka4eCTBE U30JIAIIUI?
Kak Bnusier HamM49ue TEIUIOBBIX MOCTOB Ha 3((PEKTHBHOCTD U3OIISAINH TUIOCKON CTEHKH?

KakuM 00pa3oM IpOUCXOAUT MPUMEHEHHE U30JISIUH TUIOCKOW CTEHKU B PA3IMYHBIX OTPACISX U
obmactax?

Kak Bnusier reomeTpus CTCHKH Ha 3()()EKTUBHOCTD H30JIALIUU?

KakumM 06pa3om mponcxoanT OIIeHKa CTOMMOCTH U 3KOHOMUYECKOi 3()(heKTHBHOCTH NCIIOIB30BAHUS
W30JIAIIAN TIJTOCKOM CTEHKH?

Kak BIHSIOT yCIIOBHS KCIUTyaTaliy Ha 3¢ (QEeKTUBHOCTD M30JISALINH MIJIOCKOH CTCHKH?

OIIK-3:
NJI-OI1K-3.2
OIIK-4:
NJI-OI1K-4.2
UJI-OTIK-4.4
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Kaxum 06pa3oM MpOUCXOIUT MOHTaX U YCTAHOBKA M30JIALMH ITIOCKOH CTEHKU?

Kak BimsieT BO3SMOXKXHOCTD BOCCTAaHOBJICHUS M30JLIIMY Ha €€ 3()(HEKTUBHOCTD B CPOK CITYKOBI?
KaxuM 00pa3oM yduThIBaeTCs BO3ACHCTBHE HA OKPYIKAIOLIYIO CPey IPH OLIEHKE MCIOJIB30BAHUS
W30JIILHU TUIOCKON CTEHKH?

Kak BimsieT TeMIepaTypHbIil pekuM Ha 3P PEKTHBHOCTD W3OJIIINH INIOCKONW CTEHKH?

17

- U3 no pazneny
«Cucrema
JudQepeHInanTbEHBIX
YpaBHEHUH
KOHBEKTHBHOTO
TeriooOMeHa»

Wzomsums HHHHHI[pH‘leCKOﬁ CTCHKH

Bonpocs mo U3

Nougk~owphrE
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UYro npencraiseT co00H M30JIIMS LIMIMHAPUIECKOM CTEHKH U KaKOBa €€ Lelb?

Kakue matepuaisl MOI'yT HCIOJIB30BATHCS B KAUECTBE W3OJIALNY LIIMHAPHUECKON CTEHKH?

Kakum 00pazom BeIOMpaeTcs NOAXOAAIIMN MaTepHa AJIsl U30JISIMU HMIINHIPUIECKON CTeHKH?
Kakne ¢usnueckue cBoiicTBa MaTepraa BIMSIOT Ha ero 3 ()eKTHBHOCTh B KaUECTBE M30JISIIIN?
Kak nponcxoaur Teruionepenada yepe3 H30JIMPOBAHHYIO IITHHIPHICCKYIO CTCHKY ?

Kaknm 00pazoM TermmonpoBoJHOCTs MaTepHraia BIusAeT Ha 3QPEKTHUBHOCTH H30JISIAN?

Kakne MeTop1 13MepeHUst TEIIONPOBOHOCTH MaTepHaia UCIOIb3YIOTCS IIPH OLIEHKE €T0

3¢ PEKTUBHOCTH B KAYECTBE M30JIALINN?

Kaknm 00pazoM TonmyHa H30SIMUOHHOTO CIIOSI BIMSET Ha TEIIoNepeaady Yepe3 CTeHKY?

Kak Biusier Hanu4ue BO3AYIIHBIX TPOCIOEK Ha AP (PEKTUBHOCTh M30JISILMN LIWINHIPUYECKON CTEHKH?
Kak yunTsIBaeTCs TeIIoBasg EMKOCTh MaTepHaa Ipu OLEHKE ero U30JSIIMOHHBIX CBOUCTB?

Kak BIusroT TemneparypHsie TpagueHThl Ha 3()(HEeKTHBHOCTH M30JIIINN IMIMHAPUIECKON CTEHKHU?
KaxnM 06pa3om BIaXKHOCT OKPY’KalOIIeH cpe/ibl BIUSIET Ha U30JIALUIO [IMIHHIPUIECKON CTEHKHU?
KaknM 06pa3om yduTBIBaeTCS TEINIOBOE M3ITyUeHHE P OLeHKE 3 (HEKTUBHOCTH U30JIALUU?

Kak BnmsieT Hamu4ne KOHBEKIMH Ha TeIJIoNepeaady 4epe3 H30IMPOBAHHYIO [IHITHHIPHYECKYIO
CTEHKY?

Kakne MeTo/bl 1 TEXHUKH TIPUMEHSIFOTCS JUISl YITydIICHHUS U30JIALIUH IUIMHAPHIECKOH CTEHKU?
Kaknm 00pa3oM y4uTBIBaeTCS B3aMMOIEHCTBUE C OKPY’KAIOIIEH cpeioi IpH oneHKe 3P PEeKTUBHOCTH
U301 An?

Kak BiusiroT MexaHn4ecKre CBOMCTBA MaTepHala Ha ero CIIOCOOHOCTD CITYKHTh H30JISIHei?

KaxnM 06pa3om MpouCXOAUT TEIUIoNepeiadya 4Yepe3 MHOTOIIIACTOBYIO H30JSIIMOHHYIO CUCTEMY
UWIMHIPUYECKON CTEHKH?

Kax yunTsiBaeTcs BO3MOKHOE 00pa30BaHUe KOHACHCATA TPH OIIEHKe () PEKTUBHOCTH U3OJISIIIAH?
Kak Bnmsier ypoBeHs mrymMa Ha 3¢ (eKTHBHOCTD M30JIALIUN IMIHHAPHIECKON CTCHKH?

KaknM 06pa3om MporCXOANT OICHKA JOITOBEYHOCTH U CTOMKOCTH MaTepHalia B KaueCTBE N3OIISIIH
ITHHAPIYECKON CTEHKN?

Kak Bimsier Hanu4Me TEIIOBBIX MOCTOB Ha 3((EeKTHBHOCTD M30JISIIMN IMIINHIPUIECKON CTEHKH?
Kaknm 00pa3oM NponcXo T IPUMEHEHHE U30JALNH [IMIIMHIPHYECKOM CTEHKH B Pa3IMuHBIX

OIIK-3:
NJI-OI1K-3.2
OIIK-4:
HJI-OI1K-4.2
NJI-OI1K-4.4
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oTpacisix u obmacTax?
24, Kak BImsieT TeOMETpHs CTCHKH Ha 3()(peKTHBHOCTH M30ISINAN IIHHIPUICCKON CTEHKU?
25. Kaxum 06pa3oM IpOUCXOINT OLEHKA CTOMMOCTH M YKOHOMHYECKOH 3(p(peKTHBHOCTH HCIIONB30BAHNS
M30JBIIUY UTHHIPUIECKOM CTEHKU?
26. Kax BIHSIOT yCIOBHS SKCILUTyaTaly Ha 3(p(PeKTHBHOCT H30ISINN THIHHIPUICCKON CTEHKU?
27. Kakxum 00pa3oM NPOUCXOJUT MOHTaX M YCTAHOBKA U30JIALUH [IMIIMHIPHYECKOI CTEHKHU?
28. Kax BiusieT BO3MOXXHOCTh BOCCTAaHOBJICHHUS M30JISIMY Ha €€ 2P PEKTHBHOCTD U CPOK CITyKOBI
LMITHHIPUYECKOI CTEHKU?
29. Kakum 00pa3oM y4UTHIBAeTCs BO3JICHCTBUE HAa OKPYKAIOILYIO CPey IPU OLICHKE UCTIOIb30BAHUA
M30JIALUHN HUIHHAPHIECKON CTeHKH?
Kak Bimsier TeMneparypHbIid pekuM Ha 3 (QEKTHBHOCTh 30NN IIMIHHAPHICCKOH CTEHKH?

18 | - UJ3 no pazgeny HecranmonapHas TEIIONPOBOJHOCT OTPAHHYEHHOTO IIIHHAPA OIIK-3:
«Termnoo0MeH NA-OIIK-3.2
W3ITydYeHUEM» Bonpocst no U/13 OIIK-4:

1. Kaxum 00pa3oM OonuCHIBAeTCS HECTAIIMOHAPHAS TETIONPOBOAHOCTD OTPAaHUIEHHOTO IMIIHHApa? WJT-OTTK-4.2
2. Kaxkwue (axTophl BIUSIOT HA HECTAIMOHAPHYIO TEILUIONIPOBOAHOCT OTPAHNYCHHOTO IIMINHpa? WJI-OTK-4.4
3. KakoBbI OCHOBHBIC ypaBHEHUS U TPAaHUYHBIC YCIIOBHS, UCITIOIB3YEMbIE TSI MOJICTUPOBAHUS '
HECTaLlMOHAPHON TETIONPOBOAHOCTH OIPaHUYESHHOTO MIINHApa?
4. Kakum 06pa3oM TEIIONPOBOIHOCTh MaTepHalla 1 €ro TeIUIOEMKOCTh BIUSAIOT Ha IPOLIeCcC
HECTAI[MOHAPHON TEINIONPOBOAHOCTH?
5. Kak npoucxoauT pacnpeeseHne TeMIEPaTypbl B OTPaHUYSHHOM ITWIMHJPE B MPOIIECCE
HECTALMOHAPHOH TEIUIONPOBOJHOCTH?
6. Kak BiusteT Ha4aNbHOE U IPAHUYHOE YCIOBHA Ha HECTAIIMOHAPHYIO TEIJIONPOBOAHOCTh
OTPaHMYEHHOTO IMIIHHpA?
7. Kakum 00pa3oM M3MEHEHHE BHEITHHUX yCIJIOBHH BIMSACT HA IPOLIECC HECTAMOHAPHOM
TEIUIONPOBOHOCTH OTPAaHUYEHHOTO IIMIMHApa?
8. Kakum 00pa3oM MOXKHO PEIINTh YpaBHEHMS! HECTAI[OHAPHON TEIUIONPOBOIHOCTH OTPAaHIHYEHHOTO
LMJIMHIPA YUCIEHHBIMA METOAaMH?
9. Kakue METOABI aAllIPOKCUMAIINU U TUCKPETUIAIUN IIPUMEHAIOTCA IMPHU YUCIICHHOM PCIICHUM 3aJla4n
HECTalMOHAPHON TETIONPOBOIHOCTH OIPaHUYECHHOTO MIINHApa?
10. Kak BnusieT pa3mep U (popMa OrpaHUYEHHOTO [UIMHPA HA MPOLIECC HECTAlMOHAPHO
TEIUIOPOBOAHOCTH?
11. Kaxwum 00pa3oM MOXKHO y4eCTh MPOHHIIAEMOCTh U IUIOTHOCTh MaTepHajia OTPaHUIEHHOTO IIIIIHHIPA
B pacyeTax HeCTAllMOHAPHOW TeIJIONPOBOAHOCTH?
12. Kaxum 00pa3oM IPOUCXOANT TEMIIOBOH OOMEH MeK1y OrpaHHYCHHBIM LIMIIMHPOM M OKpYXKaIoIIeH

cpe)loﬁ B IIpo1ecce HCCTaIIHOHapHOﬁ TeHJ’IOl’[pOBOI[HOCTI/I?
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Kak BnmsieT TemoBas HHEPIHA MaTepHajia OTPaHHICHHOTO IMIMHIPA Ha TPOIIECC HeCTallnOHAPHOM
TEIUIOTPOBOAHOCTH?

Kakum 00pa3om yIuTEIBaeTCSI BOZMOKHOE 00pa3oBaHNEe KOHJCHCATA WM UCTIAPCHHUS B TIPOIIECCE
HECTallMOHAPHOU TETUIONPOBOIHOCTH OTPAaHHICHHOTO MMIINHApa?

Kak BnmsieT ypoBeHB IIyMa M BHOpPAIIMH Ha IPOLIECC HECTAIMOHAPHON TEIIONPOBOTHOCTH
OTPaHUYEHHOTO LUIUHApa?

KakuM 00pa3oM yUuTBIBACTCSI HEOJHOPOAHOCTh U aHU30TPOITUS MaTepUaia OrPaHHUCHHOTO
HWIMH]IpA IPU MOJEIUPOBAHUU HECTAIIMOHAPHOMN TETJIONPOBOHOCTH?

Kak Bnusiet TeminoBoe U3IydeHre Ha MPOIECcC HECTAIIMOHAPHON TETIONMPOBOIHOCTH OTPAHMYEHHOTO
uuiMHIpa?

KaknM 00pa3oM MpOUCXOANUT YUET TEIUIOBBIX ITOTEPh IIPH MOICIUPOBAHIH HECTAITHOHAPHON
TEIUIOPOBOAHOCTH OTPAaHHYCHHOTO IAIHHApA?

Kak BIusroT mapaMeTphl OXJTaXIaIomIel cpebl Ha IMPOLEecC HECTAIMOHAPHOH TEIIOPOBOTHOCTH
OTPaHUYICHHOTO IIIITHHIpA?

Kak yunTsIiBaeTCsS BO3AEHCTBHE OKPYKAIOMICH Cpepl Ha MpoIiecc HeCTaIllOHapHON
TEIUIOPOBOAHOCTH OTPAaHIMYCHHOTO IAIHHApA?

Kak Bnusier Hanuuue ¥ XapakTePUCTUKHU TETUIOBBIX HCTOYHUKOB Ha MPOIECC HECTAIMOHAPHOM
TEIJIONPOBOJHOCTH OTPAaHUYSHHOTO IIMIIHHpa?

KakuM 00pa3oM yUHUTBIBACTCS BIMSHUC TEMIICPATYPHBIX MPAIUCHTOB Ha 3 GEKTUBHOCTD
HECTAI[MOHAPHON TETUIOTPOBOIHOCTH OTPAaHUYEHHOTO IIUIUHApa?

Kax BIusiroT mapameTphl OXJIaXISHUS Ha TPOIIECC HECTAIIMOHAPHON TETIONPOBOIHOCTH
OTPaHUYEHHOTO MUIUHApA?

Kak yunThIBacTCS ypOBEHB BIIAXKHOCTH B pacdeTaX HECTAIMOHAPHOW TEIUIOPOBOTHOCTH
OTPaHUYECHHOTO IIFITHHIpA?

Kakum 00pa3oM y9IuThIBaeTCS MPOHUIIAEMOCTh MaTepralia OTPaHUYESHHOTO IJIHHPA TIPU
MOJICIPOBAHIH HECTAIMOHAPHON TETDIOMPOBOHOCTH?

Kak Bnmsier BpeMs Ha Iporiecc HecTallHOHAPHON TETIOMPOBOTHOCTH OTPAHUICHHOTO IIMITHHIpa?
Kakum 00pa3oM yuuThIBaeTCs BIUSHUE OKPYKAIOIIEH Cpe/Ibl HA TETIOBOM OaJlaHC OTPaHUYEHHOTO
UWJIMHIIPA IPU HECTAIMOHAPHOM TETIOMPOBOIHOCTH?

Kak Bnusier reoMeTpusi OrpaHUYEHHOTO IIMJIMHAPA Ha MPOIIECC HECTAIIMOHAPHON TETIONPOBOIHOCTH?
Kakum 00pa3oM MpoucXouT ONTUMU3AIIS U30JIAIUNA OTPAHHYEHHOTO ITMIMH/IPA B KOHTEKCTE
HECTAI[MOHAPHON TETUIOTPOBOIHOCTH?

Kak BnMsieT HEOINHOPOAHOCTh W AHM3OTPOIUSA OrPAHMUEHHOIO IMJIMHJApPA Ha MPOIECC HEeCTalMOHapHOU
TEIJIONPOBOAHOCTHU?

19
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OIIK-3:
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H3ITY4YCHHEM Bompocs! no U3 OIIK-4:
1. Yro Ttakoe 00BEIUHEHHOE U3ITYUICHHE U KaK OHO OTIMYACTCS OT APYTUX CIIOCOOOB TeriooOMeHa? WJI-OIIK-4.2
2. Kaxum o6pa3oM ommceIBaeTcs 00bEIMHEHHOE U3IYYCHUE B PAMKaX TEIIOMaccooOMeHa? NJI-OIIK-4.4
3. Kaxwue hakTops! BIHAIOT HA HHTCHCUBHOCTh OOBEAMHEHHOTO H3ITydeHHS?
4. KakoBbl OCHOBHBIC YPaBHEHUS U MOJIEINH, UCTIOIb3YEMBIE ISl aHAN3a 00bEAMHEHHOTO M3y ICHUS?
5. Kak Biusier remneparypa HOBEpXHOCTH Ha 00bEANHEHHOE H3Ty4YeHHe?
6. Kakum 00pa3oM NpOUCXOJUT MEPEHOC SHEPTUH IPH 0O0BETMHEHHOM U3ITy4eHUN?
7. Kaxkue ¢pusnueckue siBICHUS CBA3aHbI ¢ 00beIMHEHHBIM U3ITydeHueM?
8. Kax Biusier reomeTpus MOBEpXHOCTEH HAa 00BETMHEHHOE U3ITyueHue?
9. Kakum 00pa3zoM oLeHUBaIOTCS KO QUIIMEHTHI N3ITyUeHHs TPH 00bEANHEHHOM H3JTy4eHHH?
10. Kax BOHSIIOT ONTHYECKHE CBOMCTBA MaTepHaina Ha HHTCHCUBHOCTh OOBETMHEHHOTO U3ITyUCHNUS?
11. Kaxum oOpa3oM MozenupyeTcs B3aUMOICHCTBIE MEX Ty 00bEANHEHHBIM H3IyY€HHEM U APYTUMH
BU/IaMH TETIO0OMeHa?
12. Kax BOustoT pasmMepsl MOBEpXHOCTEH Ha 00BbEIMHECHHOE U3ITyUeHnE?
13. Kaxum 00pa3oM y4nTHIBa€TCS CHEKTpaIbHAs 3aBUCHMOCTh O0BEMHEHHOTO H3ITydCHUs?
14. Kak BnusieT coctaB cpebl Ha 00BEJUHEHHOE M3ITydeHHE?
15. Kaxum 00pa3oM MpOUCXOAUT yueT abCopOIMHU U paccessHUs IPH MOJICUPOBAaHUN 00bEJMHEHHOTO
H3ITy4deHus?
16. Kax BiusieT SMHCCHUBHOCTB ITIOBEPXHOCTEI HA HHTEHCUBHOCTH 00BbEAMHEHHOTO M3ITyYeHUs?
17. Kakum 06pa3oM yUUTHIBAETCSI TEOMETPUUIECKOE pacTpeielieHne TOBEPXHOCTEHN MPU aHaN3e
00bEIMHEHHOTO H3ITyYeHUs?
18. Kax BIusIOT TeMIepaTypHble IpaeHThl Ha 00beANHEHHOE H3Ty4yeHHe?
19. Kaxum 00pa3oM y4nThIBaeTCS B3aUMO/IEHCTBIE MEXK/Ty PA3IMUHBIMU IIOBEPXHOCTAMH TIPH
00bEIMHEHHOM M3ITy4eHUH?
20. Kax BimsieT opueHTanus IIOBEpXHOCTEH HA HHTEHCUBHOCTh OOBEJMHEHHOTO M3ITyYeHUS?
21. Kakum 00pa3oM OLICHUBAIOTCS TEIUIOBBIE TIOTOKH MPU 00BETMHEHHOM N3ITy4YeHHN?
22. Kax BIUSIOT ONTHYECKHE CBOWCTBA OKPY>KaloOIeH cpe/ibl Ha 00beMHEHHOE H3TydeHne?
23. Kakum 00pa3oM NpOUCXOJHUT YUET TEIIO0TPAKEHHS IIPH MOJIETMPOBAHUN 00BETUHEHHOTO
H3TydeHus?
24. Kax BiMSIET NOIJIONIEHNE U3TYUYEHHs Ha TEIUIOBBIE OTOKHU IPH 00bEJANHEHHOM H3Jy4eHHH?
25. Kakum 00pa3oM yYHTBHIBACTCSI TEOMETPHS U KOHPHUTYpaIsi CHCTEMBI IPU aHaN3e 00bEAMHEHHOTO
M3TydeHns?
26. Kax Biusier 3¢ dexT cTekia Ha 00beANHEHHOE H3Ty4eHHe?
27. Kakum 00pa3oM IPOUCXOJUT YUET TEIUIOM3ITYUESHUS! TP MOJICIMPOBAHIH 00bEINHEHHOTO
U3ITydeHus?
28. Kak Bimsier TeMnepaTypHoe 10JIe Hd HHTEHCUBHOCTh 00bEITMHEHHOTO M3JIyYeHus?
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29. Kaxum 06pa30oM IpOUCXOINT IMEPEHOC TEIUIa IIPY B3aUMOICHCTBUN 00BEINHEHHOTO H3ITYyUCHHUS C
JOpYTUMH TIporieccamMmu?
Kak BIusifoT onTHdYecKre CBOWCTBA IOBEPXHOCTEH HA MHTEHCHBHOCTh O0BEIMHEHHOTO M3IIyUCHHUS?

20 | - ycTHBIH onpoc To ITpumMepHbIe BOIPOCHI K OMPOCY OIIK-3:
pasneny «Termmoobmen | 1. Kakum 06pasoM mpoHCXOuT TEMIOOOMEH NPH H3MEHEHHH arperaTHoro COCTOSIHMS OJHOKOMIOHEHTHBIX | M JI-OITK-3.2
NpY U3MCHEHUH TeMIOHOCHTENEH? 5 . OIIK-4:
arperaTHOro 2. Kak Bimsier m3mMeHeHne (a3bl Ha TEIUIOOOMEHHBIN IPOIECC OAHOKOMITOHEHTHBIX TEIJIOHOCHTEIEH? WJI-OTIK-4.2

3. Kakue ocHOBHBIE (pr3HUECKUE SBICHHS CBSI3aHBI C TEIJIOOOMEHOM IIPH U3MEHEHUH arperaTHoro
COCTOSIHUSI o NI-OIIK-4.4
COCTOSIHUSA
OAHOKOMITOHCHTHBIX 4. Kakum 00pa3oM IPOUCXOIUT TOTJIOIICHNE U BbIACICHHE TeIlIa NpH (a30BbIX Nepexoax?
o P P Pt 11 A p PpeXoL;
TCIIOHOCHTCIICH 5. Kak Biusier naBneHue Ha TEIUI00OMEH NPY W3MEHEHHUHU arperaTHOr0 COCTOSHHSI OZHOKOMITOHEHTHBIX
TEIJIOHOCUTENEN?
6. Kaknum 00pa3oM npoHCXOIUT NCHApEHNE U KOHAEHCAIHS B IIpoIiecce TemIoooMeHa?
7. Kaxk Bimser remneparypa Ha TEIUIOOOMEH IIPU H3MEHEHUH arperaTHoro COCTOSTHHS TEIUIOHOCUTENEH?
8. Kakum 00pazoM yunTsIBaeTCsl I3MEHEHHE 00beMa IpH (ha30BBIX MEPEXOAAX B pacyeTax TeriooOMeHa?
9. Kak BimsieT cKOpoCcTh H3MEHEHUS arperaTHOro COCTOSHIA Ha TEIUIO0OMEHHBIH mporecc?
10. Kakum 00pa3oM MOAEIUPYIOTCS TETJIOBBIC TOTOKH IIPH W3MEHEHHUHN arperaTHOTO COCTOSIHUS
OJTHOKOMIIOHEHTHBIX TEINIOHOCUTEJICH?
11. Kak BiusieT MOBEPXHOCTHOE HATSXKCHUE HA TEIIO0OMEH MpH (pa3oBbIX mepexoaax?
12. Kakum 00pa3oM NPOUCXOMT YUeT BA3KOCTH U KOHJYKTHBHOCTH IIPH PacyueTe TeIIo00MeHa NpH
M3MEHEHHH arperaTHoOro COCTOSIHUS?
13. Kax BIusifOT reoMeTpusi 1 KOH(QUTypalusi CUCTEMBI Ha TeII000MeH NpH (a3oBbIX Mepexoiax?
14. Kaxum 00pa3oM yUUTHIBaE€TCS B3aUMOACHCTBHE C OKpYIXKAIOIIEeH cpeoi mpu TernIoo0MeHe mpu
M3MEHEHHH arperaTHOro COCTOSIHUS?
15. Kak Bnusier HaIM4ne rmpuMeceil Ha TeII000MeH NpH (a3oBBIX MEPeXoax 0JHOKOMITOHEHTHBIX
TEIJIOHOCUTENEN?
16. Kakum 00pa3oM OILEHMBAIOTCS TEIUIOBBIE TIOTOKH IIPH N3MEHEHHUH arperaTHoro COCTOSHHS
TEIJIOHOCUTENEN?
17. Kak BiusieT TEIIOEMKOCTh Ha MpoIiece TemioodMeHa mpu (Ha3oBbIX mepexoaax?
18. Kakum 00pa3oM IPOUCXOJMT yUeT TEIUIOOTPAKEHHS M TETIIOU3IIyYSHUs [IPU pacyeTe TeriooOMeHa rnpu
M3MEHEHHH arperaTHoOro COCTOSIHUS?
19. Kak BiusieT pasmep 4acTHIl Ha TeIUI00OMEH NMPU KOHIECHCAIIMK U UCTIapEeHUU?
20. Kakum 00pa3oM y4HTBIBAETCS IEPEHOC MACCHI B IIPOIECCE TEIJIO00MEHa MPU U3MEHEHUH arperaTtHoro
COCTOSTHUS?
21. Kaxk BimsieT IJIOTHOCTh NMAPOB Ha TEMJIO00MEH MpH (a30BbIX MEpexo/iax 0JHOKOMIIOHEHTHBIX

TEIJIOHOCHUTEIIEH?
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22,

23.
24,

25.

26.

27.
28.

29.
30.
31.
32.

33.
34.

35.

Kaknm 06pazom onmceiBaeTcs (a30BbIH MEPEX0O B MATEMAaTHIECKIX MOJECISIX TEIUIOOOMEHA IPH
M3MEHEHHH arperaTHOTO COCTOSIHUS?

Kak Brmsier moBepXHOCTHAsI aKTHBHOCTh Ha TEIDIOOOMEH MpH (a30BBIX MEpexomax?

Kaknm 00pa3oM mpoHucXoIUT y4eT KOHBEKTUBHOT'O TEIIIO0OMEHA IIPH N3MEHEHHUHN arperaTHOTo
COCTOSTHUSA?

Kak BnusietT cTpyKTypa IOBEpXHOCTH Ha TEIUI00OMEH IpH (pa30BbIX Mepexo1aX 0JHOKOMIIOHEHTHBIX
TEIUIOHOCUTENEN?

Kaknm 00pazom onieHHBAIOTCS KOA(POHUIIMEHTH TEIIOOTAAYH M TEIUIONOTIOIEHHUS TPH (ha30BbIX
nepexoaax?

Kak BiIusg€eT mIOTHOCTD JKHUOKOCTH Ha TeHHOO6MeH Ipyu UBMCHCHUU arpe€raTHoro coCcTosAHUS?

Kaknm 06pa3oM MpoHCXOIUT yUeT TEII00TBOJa U TEINIO0OMEHA ¢ TEIUIONPOBOAHOCTHIO IIPU pacyere
TerooOMeHa npu (azoBbIxX mepexomax?

Kak BnmsieT yckopeHue 1 3aTopMaXHBaHHE Tporiecca (ha30BoOro Nepexoaa Ha TEII00OMeH
OJTHOKOMIIOHEHTHBIX TEIIOHOCUTETIEH?

Kaknm 00pazom mpoucXoIuT y4eT TeIIonepeiad Yepes MOBEPXHOCTH MPH (a30BBIX Nepexoax?
KakoBbl HE0OXOJMMBIE M TOCTATOYHBIE yCIOBHS KUIICHUS U KOHACHCAIN?

Kak BnuseT M3MEHEHHE TEeMIIEpaTypHOTrO Hamopa Ha KOI(QHIMEHT TEIUIOOTHAud NpU KHIEHWH WU
KoHeHcauu?

OIIeHI/ITe T10 MOPAAKY BCJIMYUHBI TOJIIWHY IJICHKW KOHACHCAaTa Ha BepTI/IKaJ'II)HOI‘/II TMMOBEPXHOCTU.

Kak ompenenuts mosiojkeHHE T'PAaHHUIBI MEXIY IMy3BIPHKOBBIM M NEPEXOJHBIM K IUICHOUYHOMY PEKUMY
KHTeHus?

KakoBbI Ipe/ienibHbIe CiTydau MPU KUIIEHUU JIBHXKYIIEHCS HKHUIKOCTH?

Bnusier i opueHTanus MOBEPXHOCTH TEIJIOOOMEHa B NPOCTPAHCTBE HAa BENWYHHY OL IPU Iy3BIPHKOBOM
KHUIIEHUH U TIJICHOYHOM KOHJICHCALIUH?

21

- YCTHBIH OIpOC 110
pazaeny «Pacuer
TEMII000MEHHBIX
anmapaToB»

[IpuMepHbIE BOIPOCHI K OIIPOCY

1. Kakum o6pa3om nmpousBoautcs pacueT 3(H(HEeKTHBHOCTH TETIOOOMEHHBIX alapaToB?

2. Kax Bimstror mapaMeTpsl pabodeid cpesibl Ha pacueT TeIUIOOOMEHHBIX almapaToB?

3. Kakum 00pa3oM yUHUTHIBA€TCS THAPOJMHAMHIECKOE COPOTHBIICHUE MIPU pacyeTe TETI000MEHHbBIX
annaparoB?

Kaxk Bimsier BbIOOp MaTepHana Ha pacueT U IPOEKTUPOBAHNE TEIUIOOOMEHHBIX aIapaToB?

Kaknm 00pazoM nponcxo T pacyeT TEIIoNepeiaun Yepe3 CTeHKH TeIUIOOOMEHHBIX alapaToB?
Kak BusroT reomeTpuyueckue napaMeTpsl Ha 3(h(HeKTHBHOCTH TEIUIOOOMEHHBIX aInapaToB?
Kakum o6pazoM onpenensroTest THAPABINYECKHE U TETUIOBBIC TTOTEPH B TEINIOOOMEHHBIX ammaparax?
Kak BimsieT TemIoBoi pekuM Ha BBIOODP M pacdeT TeIUIOOOMEHHBIX anmapaToB?

KakumM 06pa3om MponCXOANT pacueT COMPOTUBIICHHUS TEIUIOTEpe1ade B Pa3IMYHBIX THIIAX
TEMJI000MEHHBIX anmnaparoB?

© o~ G~

OIIK-3:
HJI-OI1K-3.2
OIIK-4:
HJI-OI1K-4.2
N/-OIIK-4.4
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10.
11.

12.

13.
14,
15.
16.
17.

18.
19.

20.
21.
22.

23.
24,
25.
26.

217.
28.

29.

Kak BimsieT pexuM paboThI Ha MPOEKTHPOBAHNE M PAcUeT TEINIOOOMEHHBIX alIiapaToB?

Kaknm 00pa3oM y4uTBIBAa€TCS MPOCKAIB3BIBAHNE U MEXAHMUECKHE TOTEPU B TETIIOOOMEHHBIX
ammaparax?

Kak Bnmsiet BBIOOp MeTO1a pacueTa Ha TOYHOCTh OIICHKH (P (EKTUBHOCTH TETNIOOOMEHHBIX
ammaparos?

Kaknum 00pa3oM NponCXOJHUT pacyeT MOrpaHuYHOTO CJIOS IPH TeIIooOMeHe?

Kak Biusier TypOyJIeHTHOCTh NOTOKA Ha 3((EKTUBHOCTD TEIUIOOOMEHHBIX anapaToB?

Kaknum 00pa3oM yuuThIBaeTCSl KOHJICHCAIMS M UCTIapEHHE B pacyeTe TeII000MEHHBIX armnaparoB?
Kak BiusitoT (a3oBbie nepexo/ibl Ha MPOSKTUPOBAHKE M PACUET TEIJIO0OOMEHHBIX anmnaparos?
Kakum o6paszom omnpezensiercs 3QpPpeKTHBHAS TTOBEPXHOCTh TEINIOOOMEHA B arnapaTax ¢ MICHOYHBIM
TEII000MEHOM?

Kaxk Brmsiet BBIOOp TEIUIOHOCHUTEINS Ha PAacydeT U MPOSKTUPOBAHUE TETIIOOOMEHHBIX anmapaTos?
Kaknm 00pazoM onTUMU3HPYETCS TE€OMETPHS TETUIOOOMEHHBIX allapaToB I JOCTIKCHHS
MakcuManbHOH 3¢ exkTuBHOCTH?

Kaxk BimsieT TeruonpoBogHOCTh MaTeprana Ha 3()()EeKTHBHOCTH TEITUIOOOMEHHBIX aNapaToB?
Kaknm 00pa3oM nponCXOauT pacyeT ¥ BEIOOP T€PMETHIHOCTH TETIOOOMEHHBIX arnapaTroB?

Kak BIusoT TEpMOIMHAMUYECKHE CBOIICTBA HAa PacyeT U MPOEKTHPOBAHUE TEITIO0OMEHHBIX
anmapartoB?

Kaxum o6pa3zom onpezensercs onTUMalbHas IUIOMAAb MOBEPXHOCTH TEIUIOOOMEHa B anmapaTax?
Kak Biusier BIOOp THIIA TEIUIOOOMEHHOTO armapara Ha ero 3G (HeKTHBHOCTH?

Kaknum 00pa3oM y4uTBIBAaeTCS TEIIOBOE U3JIyYSHHUE MPU pacyeTe TeII00OMEHHbIX anmnaparoB?
Kaxk Biusier pazmenieHue Terio00OMEHHBIX anmnapaToB Ha UX 3()(EeKTHBHOCTD U
MIPOU3BOIUTENBHOCTH?

Kaknm 00pa3oM NponCXOJUT pacyeT MOTephb AaBJICHHS B TEINIOOOMEHHBIX araparax?

Kaxk Bimsier BbIOOp criocoba mojayun TEMIOHOCHTENS Ha IPOSKTHPOBAHUE U pacyeT TEII00OMEHHBIX
anmnaparoB?

Kakum o0pa3zom orpezaernseTcs onTHMallbHOE pacipe/iesieHHe TeII000MEHHOH TOBEPXHOCTH B
anmaparax?

Kak Bimsier MaciitabupoBaHHe TEIIOOOMEHHBIX alnapaToB Ha X IIPOU3BOANTEIBHOCTh U 3 heKTHBHOCTH?

22

- YCTHBIN OMpoC 1O
paszaeny
«TemomaccooOMeH B
IByX(a3HbIX cpeaax u
MIPH XUMHYECKUX
MIPEeBPAIICHUIX»

IIpumepHbIe BOIIPOCHI K OIIPOCY

ocouprwdE

Kakum o6pa3oM MpoucxoauT TermioMaccooOMeH B IByX(a3HbIx cpemax”?

Kak Bnmsier XuMuueckoe mpeBpalieHre Ha mpoiece TerioMaccooomena’?

Kakue ¢pusndeckue siBICHUS CBSI3aHbBI C TETNIOMAcCOOOMEHOM B JIBYX(a3HbIX cpeaax?

Kakum 00pa3oM MpOUCXOAUT MOTJIOIICHUE U BRIICIICHHE TEIIa B IIPOIECCE TeIoMaccoooMeHa?
Kak Bnusiet ¢a3oBbIii cOCTaB Ha TEINIOMAacCOOOMEH B IByX(ha3HBIX cpenax?

KakuM 00pa3oM yunThIBacTCsl K3MEHEHHE 00beMa MpH (Pa30BhIX MEepPexoax B pacuerax

OIIK-3:
HJ-OI1K-3.2
OIIK-4:
MJI-OI1K-4.2
NJ-OIIK-4.4




42

I

DopMbI TEKYLIEro
KOHTPOJIsA

IIpuMepbl THIOBBIX 3aIaHUI

dopmupyemasn
KOMIeTEeHIUs

© N

11.
12.
13.
14,

15.
16.
17.
18.

19.
20.

21.
22.
23.
24.
25.
26.
217.
28.
29.

30.

TeroMaccooomena?

Kak Bnmsiet maBineHne Ha TeTIoMaccooOMeH B NBYX(a3HbIX cpenax”?

Kakmm 00pa3om mponcxoanT ucnapeHne U KOHACHCAIHS B IIpoIiecce TeruioMaccooomena?

Kak BnmsieT Temreparypa Ha TeIioMaccoOOMeH B IByX(a3HBIX cpemax?

Kakum 00pa3oM yauTHIBaeTCSI I3MEHEHHE KOHIIEHTPAIIIH BEIIECTBA IPH XHMAIECKUX
MIPEBpAIIEHHUSIX B TEIUIOMAaCCOOOMEHHBIX pacyerax?

Kak Biusier ckopocTh H3MeHeHUs! (ha30BOr0 COCTaBa Ha TEINIOMaccOOOMeEH B IByX(a3HbIX cpeaax?
Kakum 00pazoM MOJEIMPYIOTCS TEIUIOBBIE TIOTOKH NP TEIUIOMaccooOMeHe B IBYX(a3HbIX cpenax?
Kak BiusieT NOBEepXHOCTHOE HATSDKEHHE Ha TEIIOMAaccoOOMeH NpH (a3oBbIX mepexoaax?

KakuM 00pa3oM y4HuTHIBACTCS B3aMMOJICHCTBHE C OKPYKAIOIICH CPeJIoi MPHU TEIIOMAacCOOOMEHE B
IByx(a3HbIX cpenax”?

Kak Bnmser Hamuaue npuMeceii Ha TeIIoMaccooOMeH NpH (a30BHIX MEpexonax?

KakmM 00pa3om OIeHHBAIOTCS TEIUIOBBIE IIOTOKH IPH TEIIOMaccOOOMEHe B IBYyX(a3HBIX cpenax?
Kak BimsieT TemnoeMKoCTh Ha TpoIiece TeIioMaccooOMeHa B IByX(a3HBIX cpenax?

Kaknm 00pa3oM MpOUCXOANUT YUeT TeIUIOOTPAXKCHHS M TeIUIOM3ITyYSHIS TIPH pacdyeTe
TEIIoMaccooOMeHa B IByX(a3HbIX cpenax”?

Kak Biusier pazmep yacTHIl Ha TEIUIOMacCOOOMEH MPY KOHACHCAIMH U UCTIapEHHN?

Kaknum 00pa3oM y4uTBIBaeTCs IEPEHOC MAcChl B IMPOIIECCE TEIIOMACCOOOMEHa B IBYX (ha3HbIX
cpenax?

Kak Bimsier IJI0THOCTB MapoB Ha TerioMaccooOMeH TpH (a3oBbIX Mepexonax B AByX(asHbIX
cpenax?

Kakum o0pa3zom omuckiBaeTcst (ha30BbIi Epexo]l B MAaTEMaTHUECKHX MOJIEIISIX TerioMaccooomeHa?
Kak Bnmsier moBepXHOCTHAsI aKTUBHOCTh Ha TEINIOMAcCOOOMEH IpH (pa30BEIX Iepexonax?

KakuM 00pa3oM mpoucxoanuT y4eT KOHBEKTUBHOTO TeIioMaccooOMeHa B IByX(ha3HBIX cpenax?
Kak Bimsier CTpyKTypa HOBEPXHOCTH Ha TEIUIOMAacCOOOMEH TpH (pa30BEIX mepexo/iax B IBYX(a3HbIX
cpenax?

Kakum 06pa3zom oreHrBaroTCs K03 GUIMEHTH TEIDIOO0TAAYN W TSTUIOMOTIIOMICHUS MPH (Ha30BBIX
nepexozax B AByx¢a3HbIX cpenax’?

Kak BiusieT II0THOCTB JKHJIKOCTH Ha TEMJIoMaccoOOMEH IpH U3MEeHEeHHH (a30BOT0 COCTaBa B
nByxda3HbIX cpenax?

Kakum 00pa3oM NpOUCXOJUT YUET TEIMIO0TBO/A U TEIJIOMacCOOOMEHa C TEIUIONPOBOJHOCTBIO MIPU
pacdere TermomaccoooMena?

Kak Biusier yCKOpeHHUe U 3aTopMaXkuBaHKe mporiecca (a3oBoro nepexojia Ha TerioMaccooOMeH B
IByx(a3HbIX cpenax”?

Kaknm 00pazoM NponcxXouT y4eT TeIIonepe adn yepes3 MoBepXHOCTH MpH (a30BbIX epexo/iax B
JIByx(a3HbIX cpenax”?
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31. OnwmcanHue MPOIECCOB KOATYJISIUU U IPOOICHUsI Kamnelb B IByX(a3HbIX CTPYIX?
32. OmnwmcaHue MPOIECCOB KOHACHCAITUH M UCTIAPEHUSI B IBYX(Pa3HBIX CTPYSIX?
33. OcpenHeHHBIE YpaBHEHUS OajlaHCa MacChl, KOJIMIECTBA IBHXKCHUS ¥ SHEPTruH (as?
34. 3aMbIKaHHE CHICTEMBI OCPSIHCHHBIX YpaBHEHHH. | paHNIHbIE YCIOBUS?
BiusiHue KOHBEKTUBHOTO TEIIOOOMEHA Ha TTapaMeTphl IByXha3Ho# cTpyn?

23 | - TecTUpOBAHUE 11O Bapuanm Nel OIK-3:
pazneny«TemnoooMen NJI-OIIK-3.2
MIpU U3MEHEHUU Bonpoce OtgernI OIIK-4:
ArperaTHoOro 1  VYkasarh MareMaTHYECKOE BBIPAKEHHUE At= f (X, T) WJT-OITK-4.2
COCTOSHNS 1-MepHOro HeCTaLMOHAPHOTO _f WJI-OTIK-4.4

TeMIepaTypHOro mnoJs! b) t= (X)
OJHOKOMITOHEHTHBIX
TETJIOHOCUTEIICH» B t="f (X, Y,Z,T )
nt="~1(xYy,z2)
2 Kaxum criocoOoM mepenaeTcs TeroTa A) TeTI0npOBOIHOCTHIO
B JJAMUHAPHOM IOIPAaHUYHOM CJIO€? B) xonBekumeit
B) mmyuennem
I') Bcemu nepeunciienusiMu (A+b+B)
3 Kotopoe u3 npuBeAeHHBIX BBIPaKEHUN = —
sBsieTcs ypaBHenueM Hprorona-Puxmana? ~ 4 k (t”cl T tmz) T
B) 4=6C[(—=)* — (-2)"]
100 100
dt
B) =—-A(—) ng=a, -t,)
dn
4  Yemy paBHa IpUBEACHHAS CTEIICHb A) 0,25
YEPHOTBI CUCTEMBI, COCTOSIILEN U3 2-X b) 0,8
napajuiesIbHbIX OBEPXHOCTEH, €CIIN UX B) 0,2
CTETIEHH YEPHOTHI: &) = 0,5, &, = 0,257 10,5
5  KakoBo HampaBieHue TpajueHTa A) 1o HOpMai B CTOPOHY BO3pacTaHus
TeMIepaTypsl? TeMITepaTypbI
B) Ilo HOpMamy B CTOPOHY HaCHHS
TEMIIEPATYPBI

B) Ilo xacaTenbHOH B CTOPOHY BO3PACTAHUS
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I') Ilo xacaTenbHOM B CTOPOHY HaCHHS
TeMIepaTyphl
24 | - TecTUpOBaHUE 1O Bonpocsl OtBetnl OIIK-3:
pasneny «Pacuer UeMy paBHa MIPHUBEICHHAS CTEIICHh YCPHOTHI A) 0,14 WJ1-OIIK-3.2
TEMI00OMEHHEIX JIByX MapajuIeIbHBIX TOBEPXHOCTEH, €CIu: b) 0,8 OIIK-4:
anmnapaTroB» & =025, &, =05? ?) 852 WJI-OIIK-4.2
) 0,5 W-OIIK-4.4
VYKa3aTh MaTEeMaTHYECKOE BBIPAXKEHHE At= f (X, T)

3-MEpHOro HeCTallMOHAPHOTO
TEMIIEpaTypHOTo mos!

B t=f(X)
Bt=1(XYy,27)
nt=1(xy,2)

Kakum crioco6om nepenaercst TemioTa A) TenI0npOBOIHOCTHIO
TIOTIEPEK JJAMUHAPHOTO MOTPAaHUIHOTO CI0s? b) xoHBekumei
B) mnyuenuem
I') Bcemu nepeuncnenusiMu (A+b+B)

Uro Takoe cpeaHe-IorapupMudeckas
Pa3HOCTh TEMIEPATYP MEKITY
TEMJIOHOCUTEISIMU ?

A) (At — At )/ In(At, /At)
B (€ -0/ 1)

B) (At, + At )/2

r (At, —At,)/2

A t=f(x1)

B t=f(X)

B t=f(XV,27)
nt="f(xYy,z2)

VKa3aTh MaTeMaTHYECKOE BBIPAKEHHE
3-MEpHOTro CTalIOHAPHOTO
TeMIepaTypHOro moss!
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25 | - TecTUpOBaHUE 11O 1. Tennora mepesaeTcst OT TOPSYETO TETUIOHOCUTENS K XOJNOAHOMY Yepe3 MUIUHAPHIECKYIO cTenky jmunoi | OITK-3:

paszneiny L= N-OI1K-3.2

«TernomaccooOMEH B | 0,5 . OnpesenuTh yaeTbHbI THHeHHbIT TemnoBoi motok (, B Br/M, eciu: OIIK-4:

JIBYX(ha3HbIX Cpeiax u W-OIIK-4.2

MIPU XUMHYECKUX @ =500 Br/(wK); &, =350 Br/(wK); UA-OIIK-4.4

MPEBPALCHUTX»

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

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

B) 116

I) 233

2.YKa3aTh BBIPAKCHNE TEPMHUYECKOTO COIIPOTUBIICHHS TEILIONEpeaaun yepe3 1-CoiHyTo MIOCKYIO CTeHKY !

1 1 d, 1

A) —+—/IN—=+——
ad 21 d a,d,
B JR—
)/1
1 o6 1
B) — +—+—
o o,
1
r —+-—
o O

3.KakuM croco6oM OTAaeTCsl TEIIOTa OT OTOMUTEIHHOTO YCTPOMCTBA OKPYKAIOMIEMY BO3IyXY?
A) TEIIONPOBOAHOCTHIO

b) xonBekuneit

B) m3ryuenunem

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

4.BLI,HGJ'II/ITI) YpaBHCHUEC TCIIJIOBOT'O OanaHca TemI000MEHHOTO ar[r[apaTa!
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A) Q=kFAt,
Tova_(Toe s
B Q=¢eFc[(-=5)" - (:2%)]
100 100
B) Q= mCp, t-t)n= m,C,, t, -t,)
N Q=aFAt
5.Breinenuts ypaBHEHUE OO0 IS TEIUIOOTAAYH K JTF000 KUIKOCTH TIPH BHIHYKICHHOW KOHBEKIIHH!
A) Nu=cRe"Pr"
5) Nu=cGr"
B) Nu=cRe"
r Nu=cGr" Pr"
26 - KOoHTpoNbHas pabora | Onpenenuts 3HadeHue KoddduumenTa Temiooraaun o Br/(m? - °C) or xomgencupyromerocs | OIIK-3:
10 TeMe BOJISTHOTO Tapa K Hapy)KHOW MOBEPXHOCTH TOPH30HTAIBHOM JIaTyHHOU TpyOku amamerpom do/di, | MJI-OITK-3.2
«Konpaencarus TEeMIIEpaTypbl HAPYKHOM U BHYTPEHHEH MOBEPXHOCTEH CTEHKH TPYOKH te» U ey m konmmuecTBo mapa | OIIK-4:
YHUCTOTO Mapa» Go, Kr/(M - 4), KOHJICHCHPYIONIETOCS] Ha HAPYKHOH moBepxHOocTH TpyOKH. [Tap cyxoit Hackimennsiii | M/-OIK-4.2
1oJ1 AaBJieHHEM p . BHyTpH TpyOKHM CO CKOPOCTBIO ® IpOTEKaeT oxjaxjaaromas Boja, umeromas | MJ-OIIK-4.4

CPEIHIOI0 TEMIIEPATYPY 1.
Tabmmma 2.4a

WcxonHble JaHHBIE [epBast udpa HOMEP MO CHKUCKY IPYIIIHI

0 1 2
do/d1, mm 22/20 34/32 26/23

Tab6muua 2.46

Hcxonnsle Bropas 1udpa HOMepa 1o CUCKy TPYIIbI
JIaHHEBIE 0 1 2 3 4 5 6 7 8 9
p klla 703 703,5 704 704,5 705 705,5 706 706,5 707 707,5
W, m/c 0,70 0,72 0,74 0,76 0,78 0,80 0,82 0,84 0,86 0,88
w1, °C 35 30 35 40 45 30 35 40 45 20

27
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28 | - xoHTposbHas pabota | Ha moBepxHOCTH BepTHKaJIbHOH TpyObl BbIcOTOM H mpoucxoauT mueHouHast koHaeHcanus cyxoro | OITK-3:
o teme «Kunenune HaCBIIIEHHOTO BOAsHOro mapa JlaBnenue mapa p, klla. Temmepatypa mosepxHoctu TpyOs! t. °C. | MJ-OIIK-3.2
OJTHOKOMITOHEHTHBIX OnpenenuTs 3HAYCHUS MECTHOTO KO3 (DHUIMEeHTa TeIIOOTAa9H Ha PacCTOSIHIAX X, paBHBIX 0,1 u 2 M | OIIK-4:
JKUJIKOCTEN» OT BEpXHEro KoHIma TpyObl. Ilpu pacuere cuurtaTh TeUCHHE IJICHKH KOHJCHcaTa JamMuHApHBIM 10 | M/I-OI1K-4.2
Bcell BBICOTE TPYOBI. UA-OIIK-4.4
Tabmuua 3.2a
Hcxonuble nanubie [lepBas uudpa HOMEP MO CHHCKY IPYIIIHI
0 1 2
t, C 15 27 30
Tabmuua 3.26
Ucxonueie Bropas nudpa HOMEpa 10 CITUCKY TPYTIITHI
JTaHHEIC 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 418 | 4,19 4,20 4,21 4,22 4,23 4,24 4,25 4,26 4,27
29 | - koHTposbHas pabota | 3amaua 1. B mMacnooxmamurene tpanchopmaropHoe mMacio oxyaxmaaercs oT 1t =80 °C go 1t =30 | OIIK-3:
0 TeEMeE °C. Oxjaxparomas Boja BXoauT ¢ Temmeparypoir 2 t = 15 °C. Pacxomsl macma u Boasl | MJ[-OIIK-3.2
«PekynepaTUBHBIE U cootBerctBeHHO Gl = 0,28 xr/c, G2 = 0,56 kr/c. Onpenenuts TeMneparypy Boasl Ha Beixone u3 | OIIK-4:
pereHepaTuBHbIE Macliooxjaaurens. PaccuuraTs cpeHEMHTErpalibHBIN TeMIepaTypHbli Harmop ais npsmotouynoit u | MJI-OIMK-4.2
TETI000MEHHHUKI» HPOTUBOTOYHON CXEM JIBUKEHHUS TEIJIOHOCUTENEH. NA-OIIK-4.4

3agaua 2. B Bo3gyxonogorpesatene Bo3ayx HarpeBaercs oT 20 °C mo 180 °C. IIpu 3ToM AbIMOBEIE
ra3el oxynaxgatorcs oT 400 °C. Omnpenenuth CpeTHEHHTETPATBHBIN TeMIepaTypHBIN HAmop s
HNPSAAMOTOYHOU M IPOTUBOTOYHOMN CXEM JIBUKEHHUS TEIIJIOHOCUTENEH.
3amauda 3. OnpenenuTs NOBEPXHOCTH TEIIOOOMEHa, eciy yepe3 Hee nepeaaercst 1000 kBT teriotsl.
Koaddpumument rermonepenaun 2000 Bt/(M2 -K), TemmepaTypa mepBOro TEIIOHOCHTENS HA BXOJIE
300 °C, a Ha Beixozae 100 °C. Temneparypa BToporo terioHocuresns Ha Bxojae 10 °C, a Ha BbIXoje
80 °C. Pacuer caenate Uid NPSIMOTOYHOM, NPOTHMBOTOYHOW M TEPEKPECTHOM CXEM JBHKECHHSA
TerioHocuTeneil. CpaBHUTH MOJyYEHHBIH PE3yJIbTaT U CAeNaTh BBIBO.
3amaya 4. OnpeneiuTh IUIONMAAb MOBEPXHOCTH TEIUNIOOOMEHHHMKA, B KOTOpoM 6,93 Kr/c
crupra (CP = 3810 [Ix/(kr-K)) oxnaxmaercs Bogoit oT Temmepatypsl 65,4 °C no 39,4 °C.
Temmepatypa Boas! Ha Bxoze 10 °C. Pacxox Boas! 6,3 kr/c. Koaddunuent Tennonepenadn
568 Bt/(M2 -K). PaccMoTpers mist Tpex CXeM IBMXKEHHs TEINIOHOCHUTENS: MPSIMOTOYHOM,
MIPOTUBOTOYHOM M MEPEKPECTHOTO TOKA.
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30 - KOHTpOJIbHAs pabota | 3amaua 1. Beipa3uTh CBSA3b MOTOKOB C TPAJAMCHTAMU KOHIICHTpAIIMi KOMIIOHEHTOB OuHapHoi cmecu | OITK-3:
o TeMe B Oe3rpaHUYHOM cpene. N-OI1K-3.2
«Termnomaccoobmen B | 3amada 2. HailTu TUIOTHOCTB MMOTOKA Macchl IpH AUQQy3uH B HENOIBIKHO 3aKPETUIEHHOM COCY/IE. OIIK-4:
nByx(daszapix cpegax u | 3amava 3. Onennre 9actoty AuQy3nOHHBIX CKaYKOB MOJIEKYJIBI BOJIBI B KUIKOU BOJIE. NJ-OIIK-4.2
MIPU XUMHAYECKUX 3anaya 4. [TonbiTaliTech Mpe/cKa3aTh 3aBUCUMOCTh Koa(duirenta quddy3uu nona B BogHoi cpene | MJ1-OIIK-4.4
IIPEBPAILECHUAX» OT pa3Mepa U 3apsiia HOHA. Y UTUTE COJbBATHOE U HOHHOE OKPY>KCHHUE.
3amaga 5. CpaBHUTE 1O MOPSIKY BeMHIUHBI K03 pummenTs! nuddy3nn n kodhGumeHTs
TeMIIEpPaTyporpoBoHOCTH. OOBICHHUTE, IOYEMY JIJISI HEKOTOPBIX BEINECTB 3TU BEIMYMHBI OJTH3KU
MEXJ1y CO00H, a JUIs APYTUX BEUISCTB OHHU CYIIECTBEHHO Pa3JINYHBbI.

31 | - maboparopHas JlaGopatopHasi paGora «Teni00TAa4a NPH KOHIEHCANMHN BOASIHOTO Mapa» OIIK-3:
pa60Ta o TeMe 1. Yro Ha3pIBaeTCs MpolleccOM KOHACHCAUuU napa’? MJ1-OI1K-3.2
«Kounmencanust 2. Kakue cymecTByIOT BHIbI KOHACHCAIIMA B 3aBUCUMOCTH OT CMAuHWBaeMOCTH MOBEPXHOCTH? OIIK-4:
YHCTOrO Mapa» 3; Sanuiute 0000IIEHHOE ypaBHEHHUE s ompeneicHus KoddduirenTa TeIo0TIaud Ipu WI-OTIK-4.2

IUICHOYHO! KOHJCHCAIHH. WJ1-OTIK-4.4

4. Kak ompexmensatorcss Kod(QGUIMEHTH TEIUNIOOTAAYM MPH KOHICHCAIMM Mapa Uil ITy4Ka
BEPTHUKAJIBHBIX U TOPH30HTAIBHBIX TPYO?

5. KakuMm 00pa3oM ONpemeNsioT OMNBITHBIA W pacyeTHBIH KO3()(ULIMEHTH TEIUIoNepeaadn B
MpeacTaBIcHHON paboTe?

6.[laiiTe ompenencHUE TMOHITHHA  KOHBEKIHUS, KOHBEKTHUBHBIH  TEIUNIOOOMEH, KOHBEKTHBHAS
TEMI00TaaYa.

7. UYem ornnuaercs KOHBEKTHBHAS TCIUIOOTAa4Ya IpHU KUIECHUU OT KOHBEKTHUBHOM TCIUIOOTJa4Yu B
onno(dasHoit cpene?

8. Kakoii Buj TeriooOMeHa HCCiIeayeTcs B JaHHOU paboTe?

9. JlaiiTe onpeesieHHe MpoIiecca KUIEeHHUS.

10. Yro Takoe TeIUIOOTAaYA MIPH KATICHHH B OOJIBIIOM 00BeMe?
11. Yro Takoe ueHTpHl mapoobdpasosanus? HazoBure cTaguu napoobpasoBaHHsl.

32 | - nabGoparopHas JlaGopaTopHas padoTa «McnbITaHNe peKyIEPATHBHOTO TEIJIO00OMEHHIKA OI1K-3:
paGora 1o Teme 1. Ha3oBuTe npermylnecTBa 1 HEJIOCTATKU UCTIBITAHHBIX TEIUIOOOMEHHBIX alIapaTos. WJI-OIIK-3.2
«PeKyIIepaTHBHBIC 1 2. Yro HaspiBaeTca Kod(puumentom Teronepenadn? Kakos dusuyeckuil cMbICH eIMHUIBI €ro | OITK-4:
pereHepaTHBHbIE H3MEpEHHS? WJ1-OI1K-4.2
TeIIIO0OMEHHHKIY 3. Kakue (akTopbl ¥ mapaMeTpsl TEMIOOOMEHHBIX alMapaToOB BIMSIOT HA BEIUYHHY KOI(OHUIHCHTA WJI-OT1K-4.4

Terionepenadmn?

4. B 9eM 3aKITI04aOTCS IPEUMYIIECTBA IPOTHBOTOYHOM CXEMBI 110 CPABHEHHUIO C IIPSIMOTOYHOM?
5. MoXeT 1 TeMIieparypa TopsIero TEIUIOHOCUTESI Ha BBIXOJIE M3 TEIJIOOOMEHHHUKA OBITh MEHBIIIE
TEeMIEepaTyphl XOJIOJHOTO TEIUIOHOCHTENSI HA BRIXOE U3 TeMII000MEHHHKA?
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6. B kakux ciiy4asx mpu pacyere TerI000MEHHHKA MOXKHO MOJIb30BATHCS CPEAHUM apU(PMETHUECKUM
TEeMITCPaTyPHBIM HAIOpOM?

33

- pedepart 1o pasneny
«Pacuet
TENI000MEHHBIX
anmnapaToB»

Ilepeuenv mem pepepamoag:

RBowoo~NooaRrwONME

13.
14.
15.
16.
17.
18.

19.
20.
21.

22.

23.
24,
25.
26.

0.
1.
12.

OcobeHHOCTH pacyeTa MIaCTUHYATHIX TeIII000MEHHUKOB.

Mertompl pacdeTa TEINIOOOMEHHUKOB C MIPOTOYHOU CMECKIO.

Pacuer Teri000MEHHHUKOB € HCHOIB30BaHUEM TIPOTPAMMHBIX KOMILIEKCOB.
Pacuer TermiooOMEHHHUKOB B YCIOBHSX IEPEMEHHOTO PEXUMa PaOOTHI.
AHanu3 ¥ ONTUMH3ALHUS TEIUIOOTAAYH B TPYOUATHIX TEIIIO0OOMEHHUKAX.
MopenupoBaHue TEIUIONEPEHOCA B KOKYXOTPYOHBIX TETUIOOOMEHHHUKAX.
Pacuer TCHHOO6MCHHI/IKOB C UCIIOJIB30BAaHHUEM YHCJIICHHBIX METO/0B.

Bnusinue mapameTpoB dironga Ha 3Q(HEKTHBHOCTD TETI000MeHa.

Pacuer Teri00OMEHHHKOB ¢ IPIMEHEHHEM METO/1a KOHEYHBIX JICMEHTOB.
TermooTaua u TEIIONOTIIOMIEHHE B KPHBOJIMHEHHBIX TETIOOOMEHHBIX amlapaTax.
MerToabl pacdera IOrpaHuIHOTO CJIOS U €TO BIMSHUE Ha TEIUIOOOMEH.
OHTI/IMI/I3aHI/I5{ TCOMCETPHHU IJIaCTUHYATBIX TCHHOO6MCHHHKOB JJIA ITIOBBIIICHUA
3¢ (heKTUBHOCTH.

AHanu3 BIUSHAA TETIO(QU3NIECKUX CBOWCTB MaTepHalioB Ha TETNTIOOOMEHHBIH Mpo1iecc.
Pacuer s ek THBHOCTH TETIIOOOMEHHUKOB C HCIIOJIH30BAaHUEM SHTPOITUITHOTO aHaJIH3a.

HccnenoBanue Temonepeaay B MHOTOPSIHBIX TPYOUaThIX TEIIIOOOMEHHUKAX.
Omnpenenenue ko3 uiimeHTa TeI00TAAYM B PA3IMIHBIX TUIIAX TEIIIO0OMEHHHUKOB.
Pacuer teruonepenauu B 1Byx(a3HOM MMOTOKE B IUIACTUHYATHIX TEMNIOOOMEHHUKAX.
BimsiHue pe:xuMoB TeueHUs Ha 3 PEKTUBHOCTH TEINIOOOMEHA B KOXKYXOTPYOHBIX
armaparax.

Pacder TeroBbIX OTEPH B CUCTEMaX TEMIIO00OMEHA U CIIOCOOBI MX CHIKCHUSI.
HUccnenoBanue TeruionepeHoca B MPOMBIIUIEHHBIX HCIIAPUTENSX U KOHIEHCATOpaX.
Ontumusanys napameTpoB IJIACTUHYATHIX TEITIOOOMEHHUKOB JJ11 MUHUMH3ALUU
THJIPaBIMYECKHUX TTOTEPb.

Pacuer 3¢ ekTHBHOCTH TETUIOOOMEHHBIX aNlapaToB ¢ IPUMEHEHHEM TETIIO00OMEHHBIX
YHCe.

MerToabl pacdera TEIUIOBOM OTIAa4YH B PEKYNEPaTUBHBIX TETFIOOOMEHHBIX alllaparax.

Onpenenenne napaMeTpoB NEPeHOCca TeIUIa P KOHASHCAIMY B TPyOUaThIX aImaparax.

PacueT Tem00OMEHHHMKOB ¢ UCIIOIL30BAaHUEM AHAIIMTHUYECKUX MOHCHGﬁ nu KOppCJ’IHHI/Iﬁ.
I/ICCJ'IG,Z[OBaHI/Ie 3(1)(1)CKTI/IBHOCTI/I TEII00OMEHHBIX AIIrapaToB IPH pa3JIMIHBIX PEKUMAX

OIIK-3:
HJI-OIIK-3.2
OIIK-4:
HNJI-OI1K-4.2
HN/J-OIIK-4.4
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27.

28.
29.

30.
31.
32.
33.

34.
35.

paboTHLI.

Omnpenenenue BIUSHUS T€OMETPUH TETIOOOMEHHBIX TTOBEpXHOCTEH Ha 3(PPEeKTUBHOCTD
TeII000MeHa.

Pacuer mapameTpoB TEIJIOOTIAYHM B PA3IMYHBIX THIAX IIACTHHYATHIX TEINIOOOMEHHHUKOB.
MogenupoBaHue MPOLECCOB TEMI00OMEHa B MHOTO(A3HbBIX MOTOKAX B KOKYXOTPYOHBIX
armaparax.

OntuMu3anys rmporecca TeIIo00MeHa B CHCTEMaX C UCTIONb30BAaHUEM CETMEHTHPOBAHHBIX
TpyOUaThIX anmapaTos.

Pacuer TemnoBbIX OTEPh B 3aMKHYTHIX CHCTEMAaX C IPUMEHEHHEM METO/a SKBUBAIICHTHBIX
TEIUIONPOBOAHOCTEH.

AHau3 BIUSHUS TAPAMETPOB TEIIOOOMEHHUKOB Ha YJHEPTeTUYECKYIO 3 (EKTUBHOCTD
CHCTEM.

OueHka TeIuI00TIau B IPOMBIIIUIEHHBIX PEKyIIepaTopax U pereHeparopax.

Pacuer s dexTrBHOCTH TEIIIOOOMEHA B CHCTEMaX C UCTIOIh30BAHUEM TETNIOHACOCOB.
MerTobl pacyera TeI00OMEHHBIX alllapaToB MPH HATMYUH KOHICHCALIMH WM UCTIAPEHUSL.

5.2.  Kpurepuu, mKagbpl OLEHUBAHUS TEKYLLETO KOHTPOJIS yCIIEBAEMOCTH

HaunmeHoBaHHe

OIIEHOYHOI'0 IMIxaael oeHUBAHUSA

cpeacTBa
(KOETHOHLHO Kpurtepun oueHuBanus
P 100-6ananHas IIsaTuéananuas
OLICHOYHOI'0
cucreMa cucreMa
MeponpHusATHS)
OTBET YUCHHUKA MOJIHBIN, CAMOCTOSTSIIbHBIN, IPABWIBHBIHN, H3JI0KEH JINTEPaTyPHBIM 5

YcTHbIN onpoc

SI3BIKOM B OIIpEeSICHHOM JIOTHYEeCKOM MOCIe0BATEIbHOCTH, PAcCKa3 COMPOBOKAACTCS
HOBBIMHU IPUMEPAMH; yUAIIUNCS OOHAPYKUBAET BEPHOE MOHUMaHNE (PU3NIECKON
CYIITHOCTH pacCMaTpPUBAEMBIX SABJIEHUI U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUH, JaeT
TOYHOE ONPEJEICHUE U UCTOIKOBAHUE OCHOBHBIX MOHATHI, 3aKOHOB, TEOPHI,
MPaBUIBHOE OmpeesieHre GU3NUECKUX BEIMUNH, X €IUHUIL U CIIOCOOOB U3MEpEHUS;
YYaIuiicss yMeeT MPUMEHNUTh 3HaHWSI B HOBOW CUTYAI[UH IIPH BBHITIOTHEHUH
MIPAKTHUYECKUX 3a/1aHUI, 3HAET OCHOBHBIE TIOHATHUS M YMEET ONEpUPOBaTh UMHU IIPU
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pelleHnHN 33/1a4, IPABUIIBHO BBIMOHSIET YEPTEXKH, CXEMBI U Tpa(UKH, COMyTCTBYIOLIUE
OTBETY; MOKET YCTAHOBHUTH CBSI3b MEX]ly H3y4aeMbIM U paHee U3yUCHHBIM MAaTEPUAIOM
0 Kypcy (U3UKH, & TAKKE C MATEPUAIOM, YCBOCHHBIM IIPH U3yYEHUU APYTHX
MIpeIMETOB;

OTBET Y/IOBJIETBOPSIET OCHOBHBIM TPeOOBAaHUSIM K OTBETY Ha OLIEHKY "5", HO COACPIKUT
HETOYHOCTH B U3JI0KEHUH (PAKTOB, ONIpeieNICHUH, IOHATHUH, O0BSICHEHHH B3aUMOCBSI3€il,
BBIBOAAX U PELICHUH 3aJa4, HETOYHOCTH JIETKO MCIPABIIAIOTCS IPH OTBETE HA
JIOTIOJTHUTENIbHBIE BOMPOCHI; YUAIIMHCS HE HCIIOJIBb3YeT COOCTBEHHBIN IJIaH OTBETA,
3aTpyAHsETCS B IPUBEIECHUH HOBBIX IPUMEPOB, U IPUMEHEHUH 3HAaHUK B HOBOH
CUTYyaluu, c1abo UCIOIb3YET CBS3H C paHee N3yUEHHBIM MAaTEPHUAIOM U C MaTEPHAIOM,
YCBOEHHBIM IIPH U3YYEHUHU JAPYTUX MPEIMETOB.

OoJblIast YacTh OTBETA YAOBIETBOPSIET TPEOOBAHUAM K OTBETY Ha OICHKY "4", HO B
oTBeTe 00HAPY>KUBAIOTCS OTAEIbHBIE IPOOEIIBl, HE MPEISITCTBYONINE AaIbHEUIIEMY
YCBOEHHIO ITPOrPaMMHOI'0 MaTepUalIa; YIalIuicsi OOHapyKUBaeT NOHUMaHUE Y4eOHOTO
MaTepuaia Mpyu HeI0CTaTOYHOM MOJHOTE YCBOEHUSI OHITUI WU
HEIOCIeI0BaTeIbHOCTH U3JI0KEHN MaTepraa, yMeeT IPUMEHSTh MOJy4eHHbIE 3HAHUS
MIPU PEIIEHUH MIPOCTHIX 3a/1a4 C UCIIOJIB30BAaHUEM TOTOBBIX (HOPMYJI, HO 3aTPyIHIETCS
MIPU pelIeHUH Ka4eCTBEHHBIX 3a/1a4 W 3a]1a4, TpeOyonmx npeodpasopanus popmy.

OTBET HeraBHHBHBIﬁ, IIOKa3bIBACT HE3HAHUC OCHOBHBIX HOHHTI/II71, HCIIOHNMAaHHEC
HU3YUCHHBIX SaKOHOMepHOCTeﬁ n BSaHMOCBﬂ3€ﬁ, HCYMCHUC pa60TaTL C y‘l66HI/IKOM,
pelaTh KOJUYCCTBCHHBIC U KAYCCTBCHHBIC 3a/1a4H; y‘laH.IPIfICH HEC OBJIaAC]I OCHOBHBIMHA
SHaHUAMH U YMCHHUAMU B COOTBETCTBHHU C Tpe6OBaHI/I$IMI/I IIporpaMMal.

Pedepar

Conepkanue pabOThI ITOJIHOCTHIO COOTBETCTBYET TeMe. DaKTUYECKUE OIIUOKN
orcyTcTBYIOT. CoflepkaHue U3araercs mocieoBarenbHo. Pabora ornudaercs
00raTcTBOM CIIOBaps, pa3HOOOPa3HeM UCTIONH3yEeMbIX CHHTAKCHUECKUX KOHCTPYKIHIA,
TOYHOCTBIO CJIOBOYMOTpeOsieHus. JIOCTUTHYTO CTUICBOE €AMHCTBO U BBIPA3UTEIBHOCTD
Tekcta. B 1ienom B pabote gomyckaercs 1 HeJoUeT B co/iepKaHuu U | —2 pedeBbIx
HeJ04eTa

Copneprxanre paboThl B OCHOBHOM COOTBETCTBYET TeME (MMEIOTCS He3HAUUTEIbHbIE
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OTKJIOHEHH 0T TeMbl). CofiepKaHue B OCHOBHOM JJOCTOBEPHO, HO UMEIOTCS €TUHUYHBIC
(hakTryeckue HeToOUHOCTH. VIMeI0TCs He3HAUNTEbHBIE HApYIIICHHS
MOCE0BATEILHOCTH B U3JI0’KEHUHU MbICiIei. JIeKCHUeCKUi U rpaMMaTHYECKUI CTpo
peuu 1octaTodHo pasHooOpaseH. CTHIIb pabOTHI OTIUYAECTCS €IMHCTBOM U IOCTATOYHON
BBIpa3UTEILHOCTHIO. B 1enom B pabote qormyckaercs He 6ojiee 2 HeIOUEeTOB B
coJiepkaHuM 1 He Oonee 3—4 pedeBhIX HETOYETOB.

B pabote momymieHs! cymecTBeHHBIE OTKIOHEHHS OT TeMbl. PaboTa moctoBepHa B
IJIABHOM, HO B Hell UMEIOTCS OTJIE/IbHBIC (PAaKTHUECKHUE HETOYHOCTH. JlomyIieHs!
OTJIeNbHBIE HapYIICHUS TTOCIIeI0BATEILHOCTH H3I0KeHUsA. beneH cioBaps, u
OJTHOOOPAa3HbI yIOTPeOIsieMble CHHTAKCHYECKHE KOHCTPYKITHH, BCTPEUaeTCA
HEMPaBWILHOE CIIOBOYNOTpeOaeHue. CTUib pabOThl HE OTINYASTCS CIUHCTBOM, PEYb
HEJ0CTAaTOYHO BhIpa3uTelibHa. B 11es0M B pabore nomyckaercs He 0ojiee 4 HeJOUeTOB B
COJIEpP’KaHUM U 5 peueBbIX HEIOUETOB.

Pabota He cooTBeTcTBYeT Teme. JlomymeHo MHOTO (PaKTHUECKUX HETOUHOCTEH.
Hapymiena nocieoBaTeIbHOCTD U3JI0KEHHSI MBICIIEH BO BCEX YacTAX pabOThI,
OTCYTCTBYET CBSI3b MEXKIY HUMH, pab0Ta HE COOTBETCTBYET Iutany. Kpaitne 6enen
CJIOBaph, padoTa HamMcaHa KOPOTKUMHU OJHOTHITHBIMH IIPEUIOKEHUSIMU CO ¢1a0o

BBIPAKEHHOH CBS3bI0 MEXJIy HUMH, YaCTHI CIIydan HEPaBUIIBHOTO CIIOBOYTIOTPEOICHUSI.

HapymieHo cruneBoe eIMHCTBO TeKeTa. B 11e110M B paboTe AOMyIIeHO 6 Heeb.

WunuBnayanbHas
JnoMartnHss pabota

Pabora BeIOTHEHA TOTHOCTHIO. HeT ommboK B IOTHYECKUX pacCyKIeHUIX. Bo3MoxHO
HaJIMYUe OJHONH HETOYHOCTHU WIIM OTIHCKH, HE SIBIISIONINECS CIIEICTBUEM HE3HAHHS WITH
HEMOHUMaHUs y4eOHOro Matepuaia. OOyJarouuics moKa3aj MoJIHbI 00beM 3HAHUM,
YMEHUI B OCBOCHHUHU ITPOWJICHHBIX TEM U IPUMEHEHHE UX HA ITPAKTHUKE.

Pabora BeImoaHEeHA IIOJIHOCTBIO, HO 000CHOBaHUH I1aTOB peUICHUA HEJOCTATOYHO.
HOHYH_IeHa OJIHA OIIHOKA TN ABa-TpH HEAOYCTA.

Jomytensr 6osee o1HO#M OMMMOKY WiH 0oJiee ABYX-TPEeX HEAOUESTOB.,

PaGora BeImoTHEHA HE TOTHOCTHIO. JlOMyTIIeHBI TPYObIe OINOKY.

PabGora He BBIIOIHEHA.
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Konrtponbnas padota

c/IeJaH MepeBoA eANHUI] BeeX (u3nueckux BennunH B «CH», Bce He0OX0auMble JaHHBIE
3aHECEHBI B YCIOBUE, IPABUIIBHO BBIIIOJHEHBI YEPTEKH, CXEMBI, I'PadUKH, PUCYHKH,
COITyTCTBYIOIINE PEIICHHIO 33a]a4, clieJlaHa IPOBEPKa 110 HANMEHOBAHUSM, IIPABUIIBHO
MIPOBEJICHBl MAaTEMaTHUYECKHUE PACUETHI U JJaH MOJIHBIM OTBET; Ha KaueCTBEHHBIE U
TEOpETUUECKHE BOIPOCHI 1aH TMOJIHBIN, HCUEPITBIBAIOIINI OTBET JIUTEPATYPHBIM S3BIKOM
B OIIPEIEIICHHOH JJOTMYECKOH [T0CIeI0BATEIbHOCTH, YIALIHICS IPUBOAUT HOBBIC
MIPUMEPBI, YCTAHABIMBAET CBA3b MEXKIY U3Y4aeMbIM U PaHEe U3YYEHHBIM MaTepHaIOM
o Kypcy (U3UKH, a TAKKE C MaTEPUAIIOM, YCBOCHHBIM MPH U3yUCHHUHU JAPYTHX
MPEIMETOB, yMEET IPUMEHUTh 3HAHUS B HOBOH CUTYallUK; YyYalIuics 0OHapyKUBaeT
BEpHOE MMOHUMaHKe (PU3NUECKOH CYIIHOCTH PacCMAaTPUBAEMBbIX SIBJICHUH 1
3aKOHOMEpPHOCTEH, 3aKOHOB M TEOPHUH, TaeT TOUHOE ONpeeSICeHIE U UCTOIKOBAHNE
OCHOBHBIX TTOHSITHH, 3aKOHOB, TEOPHIA, a TAK)Ke PAaBUIILHOE OnpeaeeHne Gu3ndeckux
BEJIMYHH, UX SIUHUL ¥ CHOCOOOB U3MEPEHHUS.

5

paboTa BBINOJIHEHA ITOJHOCTHIO WM He MeHee ueM Ha 80 % oT oObema 3agaHus, HO B
Hel UMEIOTCS HE0UEThl U HECYIIIECTBEHHBIE OIIMOKH; OTBET Ha KaYeCTBEHHBIE U
TEOPETUUECKUE BOIPOCH yIOBJIETBOPSET BHIILICIIEPEUUCICHHBIM TPeOOBaHHUAM, HO
COJEP)KUT HETOYHOCTH B M3JIOKEHHUHU (PAKTOB, OTPEIENCHUH, TOHATHH, 0O BSICHEHUH
B3aUMOCBS3€H, BBIBOAAX U PEIICHUN 33]1a4; YUYallMiCs UCIIBITBIBAET TPYIHOCTH B
[IPUMEHEHUH 3HaHUH B HOBOM CUTyalllH, HE B JIOCTATOYHOM MEPE UCIOJIb3YET CBA3H C
paHee U3y4eHHBIM MaTEPHAIOM M C MAaTEPUAJIOM, YCBOSHHBIM ITPH U3Y4YE€HUH JAPYTHX
HPEAMETOB.

paboTa BBINIOJHEHA B OCHOBHOM BEPHO (00hEM BBIMIOJIHEHHOM YacTH COCTaBJISICT HE
MeHee 2/3 oT o01ero oobemMa), Ho IOMYIIeHbI CYIIECTBEHHBIC HETOYHOCTH; YUaIuics
oOHapyXKHBaeT MOHUMaHUE y4eOHOT0 MaTepralla NPy HeTOCTATOYHOU MTOJTHOTE
YCBOEHUS IOHATUI U 3aKOHOMEPHOCTEM; YMEET IPUMEHSTh [OJyYEHHbIE 3HAHUS IIPU
PEIIeHNH TPOCTHIX 33j[ad C MCIIOJIb30BAHNEM T'OTOBBIX (POPMYJI, HO 3aTPyIHAETCS MPH
PEIICHNN Ka4eCTBEHHBIX 3a/1a4 M CII0KHBIX KOJIMYECTBEHHBIX 3a]1a4, TPEOYIOIIIX
npeobpaszoBanus Gopmyi.

paboTa B OCHOBHOM HE BBINOIHEHA (00bEeM BBIMOJIHEHHON 4acTH MeHee 2/3 oT o0Iero
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o0BeMa 3aHaHI/Iﬂ); yqanmﬁc;[ IIOKa3bIBa€T HE3HAHUEC OCHOBHBIX HOHﬂTHﬁ, HCIIOHMMaHHC
N3Y4YCHHBIX 3aKOHOMepHOCTCﬁ n BSaHMOCBHSCﬁ, HEC YMCCT pe€liaTh KOJUYICCTBEHHBIC U
Ka4dCCTBCHHBIC 3a1a4U.

JlaboparopHas pabora

J1ab0paTopHas paboTa BBITOJIHEHA B IIOJIHOM 00beMe C COOJTIOICHIEM HE00X0IMMO
MOCJICA0BATCIIbHOCTHU IPOBEACHM A ONIBITOB U UBMCPCHHNU, y‘IaHlI/II\/'ICﬂ CaMOCTOATCIBHO U
panroHaIbHO CMOHTHPOBAI HEOOXOIMMOE 000PyI0BAaHHE, BCE OIIBITHI IIPOBEN B
YCIIOBUSIX U PEKUMaX, 00ECTIeUNBAIONINX ITOTyYEHHE IPABUIIBHBIX PE3YIbTaTOB U
BBIBOJIOB; COOJIIO1a)T TPeOOBaHUS OE30MMACHOCTH TPY1a; B OTYETE NIPABUILHO U
aKKypaTHO BBIITOJIHIII BCE 3AIMCH, TAOIHIIBI, PUCYHKH, YePTEKH, TpaduKH, BEIYUCICHNUS;
MPABHJIBHO BBIITOJIHWII aHAIN3 ITOTPEITHOCTEH; MPABHIBHO ONPEIEIHI IeJIb OITbITa;
BBITIOJIHUIT paboTy B MOJHOM 00beMe ¢ COOII0IeHUEM HEOOXOJMOM
MOCJIC/IOBATEILHOCTH MPOBEACHHS OIBITOB M U3MEPEHHH; CAMOCTOSTEIIBHO U
paIoHANTBHO BEIOpA U MOTOTOBHII JIJIS OIBITA HEOOXOAUMOE 000PYAOBaHHUE, BCE
OIIBITHI ITPOBEJI B YCIIOBHSX M PEKHMMax, 00eCIICUNBAOIINX OIydeHUE PE3yIbTaTOB U
BBIBOJIOB C HAMOOJIBIIIEH TOYHOCTHIO; HAYYHO TPAMOTHO, JIOTHYHO ONHUCAJ HAOIIOICHHS
1 c(hopMyITHPOBAIT BHIBOABI U3 ONBITA. B IpeicTaBIeHHOM OTYeTe PaBHIBHO U
aKKypaTHO BBITTOJIHIII BCE 3AIMCH, TAOIUIIBI, PUCYHKH, Tpa(UKN, BEIYUCICHHS U CIeIIall
BbIBOABI; ITPOABJIACT OPraHU3allMOHHO-TPYI0BbIC YMCHUA (HOI{I[ep)KI/IBaeT YUCTOTY
pabodero Mecta M MOPsI0K Ha CTOJIE, SKOHOMHO HCIIOJIB3YET PACXOIHbIC MaTEePHAJIbI).
HKCTIEPUMEHT OCYLIECTBIISIET I10 TUIAHY C YY€TOM TEXHHKH O0€30MaCHOCTH M MIPABHII
paboThl ¢ MaTepraIaMu U 000PYI0BAHUEM.

BBITIOJIHEHHE JIAOOPATOPHOM PadOTHI YJIOBIETBOPSET OCHOBHBIM TPEOOBAHHSM K OTBETY
Ha OlleHKY "5", HO yJamuics IOy CTHII HeIOUYEThl WIIA HETPyObIe OITMOKH, HE
MOBIHSIBILUE HA PE3YJIbTATHI BHITOIHEHUS pabOThI; ONBIT IPOBOAMI B YCIOBUSX, HE
00eCIeYnBarONIMX JJOCTATOYHON TOYHOCTH N3MEPEHUIT; WK OBbLIO JOMYIICHO JABa-TPH
HEeJ04YeTa; WX He 0oJiee OAHON Herpy0oi ONIMOKK U OJJHOTO HEJI0YETa, MU
HKCHEPUMEHT MPOBE/ICH HE TIOJHOCTHIO; MJIM B OIMCAHUM HAOJIOACHUH U3 OIBITa
JIONTYCTHII HETOYHOCTH, BBIBOJIBI CJIENaJl HETIOJIHBIE.

pe3yabTaT BRIMOTHEHHON YacTH J1a00paTOPHOM pabOThHI TAKOB, YTO IMTO3BOJISET MOTYINUTh
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MPaBUIBHBIN BBIBOJ, HO B X0/I€ IPOBECHHUS OIBITA U U3MEPEHHUI OBLTH JOITYLICHBI
OIINOKH, TIPAaBHIIBHO OPEIEIIMII IEJTb OMBITA; pabOTy BBIONHAET IPABHIHHO HE MEHEe
9YeM HAIOJIOBHHY, OTHAKO 00BEM BBITTOTHEHHOH YaCTH TaKOB, YTO TIO3BOJISAET MOTYYUThH
MMpaBUJIbHBIC PE3YJIbTAThl U BHIBOJIbI IO OCHOBHBIM, IPUHIUIIMAJIBHO BAXKHBIM 3aadaM
PpaboThL; WK TTOI00P 000PYAOBaHUs, 0OBEKTOB, MATEPHAJIOB,  TAKXKE PAOOTHI 1O
HayaJy OIBITA IIPOBEJI C TOMOIIBIO YUUTEIIST; WK B XOJI€ IPOBEACHHS OIBITA U
M3MEpEeHHA OBLITH JOMYIIEHBI OMTHOKN B ONTUCAHUY HAOMI0AeHNH, POPMYITHPOBAHUN
BBIBOAOB; OILIT MPOBOJUJICA B HEPALIMOHAJIBHBIX YCJIOBUAX, YTO IMPUBEIIO K MMOJIYUCHUIO
PE3yNIBTAaTOB C OOJBIICH MOrPENTHOCTHIO; WIIM B OTYETE OBIIH JOITYIICHBI B 00IIei
CIIOHOCTH He OoJiee IBYX OMMOOK (B 3aITUCAX €AWHHMI], U3MEPEHUSX, B BHIYUCICHUSIX,
rpadukax, TabyMiax, cxemax, u T.1.) He MPUHIMITAAIBHOTO JIJIS TAHHOW Pa0OThI
XapaxTepa, HO TIOBJIUSBIINX HA Pe3yJbTaT BHIIOTHEHUS; OMycKaeT rpy0yro omuoKy B
XO/JIe SKCTIEpUMEHTa (B 00BICHEHNH, B 0pOpMIICHIH pabOThl, B COOIIOICHUN TTPaBUIT
TeXHHUKH 0€30IaCHOCTH IpH padoTe ¢ MaTepuaiaMu 1 000pyI0BaHUEM ), KOTOpPast
WCTIPaBIISICTCSI IO TPEOOBAHUIO YUHUTEIS.

pe3yabTATHI BBIMOTHEHHUS 1a00paTOPHON paObOTHI HE TIO3BOJIAIOT CIENATh MPABMUIBbHBIN
BBIBOJI, U3MEPEHUS, BBIYUCICHUS, HAOIFOICHHS TPOU3BOIMIINCH HEPABUIBHO; HE
OIPECIIUII CAMOCTOSTEIIBHO 11€JIb OTIBITA; BBITIOJIHMII pa0OTy HE TOIHOCThIO, HE
MOAITOTOBMII HY)KHOE 000pyT0BaHKE U 00BhEM BBINIOJHEHHOM YyacTH pabOThI HE
MO3BOJISIET CJIENIATh MPABUIIBHBIX BHIBOJIOB; WIIH OTBITHI, U3MEPEHUS, BEIUUCIICHHS,
HaOJIIO/ICHUS POU3BOIMIINCH HEMPABUIIBHO; WJTH B X0JI¢ pa0OThI U B OTYETE
00HAPYKWJIUCh B COBOKYITHOCTU BCE HEJIOCTATKU, OTMEUEHHBIC B TPEOOBAHHUAX K OI[CHKE
"3"; nomyckaet JBe (1 Oosiee) rpyOble OIMIMOKH B XOZ€ SKCIIEPUMEHTa, B O0BSCHEHNH, B
odopmieHuH paboTHI, B COOIIOJICHUH ITPABIII TEXHUKU 0€30MIaCHOCTH MPH paboTe ¢
BeIECTBAMH U 000PY/I0BaHHEM, KOTOPBIE HE MOXKET UCIPABUTH JaXKe 110 TPEOOBAHUIO
YUUTEIIS.

[Ipumeuanus.
Bo Bcex ciydasx orieHKa CHUXKAETCS, €CIIM YISHUK He co0IIr01an TpeOOBaHUM TEXHUKH




56

HaumeHoBaHue
OLICHOYHOI0
CpeAcCTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHUATHS)

Kpurepun oneHuBaHus

IIIxaabl oleHUBAHUSA

100-0aj1bHAR
cHcTeMa

IIaTuéanaLHas
cucTeMa

0e30IMmacHOCTH IIpU MMPOBCACHNUU SKCIICPUMCHTA. B tex ClIydadax, Korga y‘IaHII/IfICSI
IIoKasall OpHFHHaHLHBIﬁ IoaxXoa K BBIITOJTHCHUIO pa6OTBI, HO B OTYETE COACPIKATCA
HCIOCTAaTKH, OILICHKA 34 BBIIIOJIHCHNC pa6OTBI, 10 YCMOTPEHUIO YUYUTEIIA, MOXKET OBITh
IMOBBIIICHA IO CPABHCHUIO C YKA3aHHBIMH HOPMAaMM.

TectupoBanue

3HaHus, TOHUMaHUs, TTyOUHBI YCBOEHHSI 00y4aromumMcs Bcero 00bEMa porpaMMHOTO
Marepuana. Y MEHHUS BBIICIATD TIaBHBIC MTOJ0KEHHS B U3y4EHHOM Marepuae, Ha
OCHOBaHUM (HAKTOB M IPHMEPOB 0000IIATH, ENIATh BBIBObI, yCTAHABINBATh
MEXIIPEIMETHBIC  BHYTPHUIIPEMETHBIC CBS3H, TBOPUYECKH MIPUMEHSET ITOTyUYCHHbIC
3HAHUS B HE3HAKOMOW cuTyanuu. OTCYTCTBHE OMIMOOK M HETOYETOB TIPH
BOCIIPOM3BE/ICHIN H3YUYECHHOTO MaTepHaa, PU YCTHBIX OTBETaX YCTPaHCHUE
OTJCTBHBIX HETOUHOCTEH C MOMOIIBIO TOTIOJIHUTEIBHBIX BOIPOCOB YUUTEIIS,
COOJII0/ICHHE KYJIBTYpPhl YCTHOU peun.

5 85% -
100%

3HaHHE BCErO U3yYEHHOTO IPOTPaMMHOI0 MaTepraa. ¥ MEHUH BBIAEIATE II1aBHBIE
MOJIOKEHHUS B U3YUEHHOM MaTepualie, Ha OCHOBaHMHU (hakTOB U IPUMEPOB 00001IaTh,
JIeJIaTh BBIBOJBI, YCTAHABINBATH BHYTPUIIPEIMETHBIE CBSI3U, IPUMEHSTH ITOJTy4EeHHBIE
3HaHMs Ha MpakTHke. He3HaunTensHble (HerpyObie) OMMOKHN U HEJOYETHI IPH
BOCIIPOM3BEACHUH N3yUYEHHOTO MaTepHaa, COOJII0JJCHNE OCHOBHBIX IPABUII KYJIBTYPBI
YCTHOM peyH.

4 65% -
84%

3HaHMEe U YCBOCHHE MaTepuasa Ha ypOBHE MUHUMAJIbHBIX TPeOOBaHMIA TPOrpaMMEl,
3aTpyAHEHHE IPU CaMOCTOSATEILHOM BOCIPOM3BEACHUH, HEOOXOIUMOCTb
HE3HAYUTEIbHOM ITOMOILH ITperoiaBaTeis. Y MEHHe padoTaTh Ha YPOBHE
BOCIIPOM3BEICHUS, 3aTPY/IHEHUS IIPU OTBETAX HA BUJIOM3MEHEHHBIE Bonpockl. Hannuue
rpy0oii OlMOKH, HECKOJIBKHX HErPYOBIX MPH BOCIPOM3BEICHUN H3YYEHHOTO MaTepuaia,
HE3HAUUTEIbHOE HECOOII0IEHINE OCHOBHBIX NPaBHJI KYJIbTYpPhl YCTHOH peun.

3 41% -
64%

3HaHue U YCBOCHHE MaTepHaja Ha YpOBHE HIKE MUHHUMAJIbHBIX TPeOOBaHUI
MPOTPaMMBI, OT/ICBHBIC TIPE/ICTaBICHHS 00 M3y4eHHOM Matepuaie. OTcyTcTBHe
yMeHHil paboTaTh Ha YPOBHE BOCIIPOU3BEICHUS, 3aTPyIHEHUS IPH OTBETaX Ha
CTaHAapTHBIE BONPOCkl. Hannune HeCKONbKUX IpyOBIX OMMOOK, OOJIBIIOr0 Ynciia
HETrpyObIX IPH BOCIPOU3BEJICHUN H3YUEHHOTO MaTepralla, 3HAYUTEILHOES

2 40% u
MeHee
40%
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HECcOOI0AeHUE OCHOBHBIX MPaBUII KYJIbTYpPhl YCTHOU peyu.

Pewenue 3anau OOyyJaromuiicss IEeMOHCTPUPYET TPAMOTHOE PeIlieHNe BCEX 3a/1a4, NCTIOIb30BaHMe 5

(3aILaHI/II\/'I) MMpaBUJIBHBIX METOAOB PCHICHUA NP HE3HAYUTCIIbHBIX BEIYUCIIUTCIIbHBIX MOTPECITHOCTAX
(apudmMeTndeckux omuoKax);
[IponeMOHCTpUPOBAHO MCIONB30BAaHUE MPABIIIBHBIX METOIOB MIPH PELICHUH 3a1a4 IPH 4
HAJIMYUH CYIIECTBEHHBIX OIMUOOK B 1-2 U3 HUX;
OOy4JaroIIUiCs UCIIONIB3YET BEPHBIC METOIbI PELICHMSI, HO MPABHILHBIC OTBETHI B 3
OOJIBIIMHCTBE Cy4aeB (B TOM YHCIE M3-32 apUPMETHUECKUX OMHNO0K) OTCYTCTBYIOT;
OOyuaromuMcst HCIO0Ib30BaHbl HEBEPHBIE METO/IBI PELICHUS], OTCYTCTBYIOT BEpHbIE 2
OTBCTHI.

IIpe3enrtanus [Ipe3eHTanys BHIMOIHEHA MOMHOCTHIO. HEeT 0mMOOK B TOTMYECKUX PacCyKICHUSIX. )
Bo3moxHO Hamnune 0JHONH HETOYHOCTH WJIM OIHMCKH, HE SIBIISIOLINECS CIIeICTBHEM
HE3HAHMS WM HENOHUMAaHUs yueOHoro Matepuaia. OOyJaronuiics oka3an MOTHbIH
06'I)CM 3HaHPII71, YMCHHﬁ, HaBBIKOB B OCBOCHHHN HpOfII[eHHBIX TEM U IPUMCHCHHUEC UX Ha
MPaKTHKE.
[Ipe3enTanys BHIIOIHEHA ITOJIHOCTBIO, HO TEMa PACKpbITa HeocTaTouHo. JlomyimeHa 4
oJiHa omKOKa MK JIBAa-TPH HEJOUETA.
[Ipe3eHTanys BHIMOIHEHA TOCTATOYHO MOJTHO. JlomyIieHb! 60Jiee OTHOM OITHOKN HITH 3
OoJiee IByX-TpeX HEOUYETOB.
[Ipe3enTanys BHIIOIHEHA HE HOJIHOCTHIO. JlomyieHsl rpyOble OmOKy. 2

3a,I[aHI/I$[ 10 TCMC NPAKTUYCCKOTO 3aHATUA HC BBIIIOJIHCHBI.

5.3. IIpomexyTouHas arrecTanus:

DopMa IPOMEKYTOTHOM

aTTeCTallun

TunoBbie KOHTPOJIbHbIE 3aJaHUSA U HHbIE MATEPHATbI
JJIsl IPOBe/ICHUs] TPOMEKYTOYHOM ATTeCTAINN:
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1o

BUJIET Nel
ITo kypcy «TemromaccooOMen»

1. Temmeparypa, TEmI0, TEMIOBOH MOTOK, IUIOTHOCTH, TEIUIOBOTO MOTOKA, JIMHEHHAS IUIOTHOCTh TEIJIOBOTO IOTOKA, TEPMUIECKOE
CONPOTHUBJICHUE U €TO BUABIL.

2. Kaxk m3mensercst kod(GUIMEHT TEIUIOOTIauM NPU KOHJAEHCAIMKM Ha TPYOHOM IyYKe B HAIPABJICHUU OT BEPXHUX PANOB TPYO K
HIKHUM (OTBET 000CHOBAThH (hPHU3UUCCKH)?

3. Crena noma TomuuHo# 0,25 M BBIIIOJIHEHA U3 JIEPEBSIHHOTO Opyca 1 MMeeT pa3Mepbl 6x3 M. Temreparypa BHyTpeHHEr0 BO3IyXa
1 K03 PUUHMEHT TeMIo0TauH cocTapnsior 22°C u 8 B1/m2 rp; HapyxHas Temneparypa -15°C, a kosduument temnootnadn 20
Bt/M? rp. HaiiTu TemnepaTyphbl Ha BHyTpEHHEi M HApy>KHOM HOBEPXHOCTAX CTEHBI M IOTOK TEIIA Yepe3 Hee.

BUJIET Ne2
o kypcy «TemnomaccooOMeny

1. JuddepeHnuanbuple  ypaBHEHHs  TEIUIONPOBOAHOCTH  (BbIBOA). CMbica  KOI((GHUIMEHTOB  TEIUIONPOBOJHOCTH U
TEMIIEPaTyPOIPOBOJHOCTH.

2. Kaxkoii ¢pusndeckuii CMBICT HMEET MonpaBKa Ha TnO B 3MeeBuKax? Kakue ynciieHHbIC 3HAYSHUS TPUHUMAET 3Ta MONpaBKa?

3. B TemnooOMeHHUKE TOPSIYUl ¥ XOJOIHBIN TETIOHOCHUTEIN Pa3IeNIeHbI TUIOCKOW JTaTyHHOM CTEHKOW TONIHWHON 0=2 MM, Iepena
TeMIepaTyp B KOTopoii te; — te; = 2°C. HaliTi miIoTHOCTB TEMJIOBOTO MOTOKA Yepe3 CTeHKY. Kak n3MeHnTCs 3Ta BEMMYUHA, €CIIH
JIATYHHYIO CTEHKY 3aMEHHTh Ha CTAJIbHYIO TOW K€ TOJIIUHBI?

BUJIET Ne3
1o Kypey «Temmomaccoodmen»

1. VYcnoBus 0qHO3HAYHOCTH JUISl ypaBHEHUS TEIIIONPOBOIHOCTH. KpaeBbie ycioBusl.

2. Tlo xakoMy 3aKOHY W3MEHSETCS MECTHBIH KOI(QHIMEHT KOHBEKTHBHOH TEILIOOTAAYM 10 JUIMHE TPYOB! B YCIOBHUSX JAHHOW
3agaun? KpoMe KOHBEKIINH, UMEETCS JIU 3/1eCh MHOI MEXaHM3M TeIiooOMeHa?

3. Temmneparypa Bo3ayxa B ayautopuu 20°C, a cHapyxu -10°C. CteHa BBITOTHEHA U3 KPAaCHOTO KUpmu4a TonmuHoi 0,65 M. Haiitn
TEIJIOBOH MOTOK uepes cTeHy muomanbio 30M% ecmu koddduuuentsl Termnoorgaun ol=7, a a2=18 Br/m? rp. Ompenenuts
TEMIIepaTypy Ha BHYTPEHHEH ITOBEPXHOCTH CTCHBI.

BUJIET Ned
1o Kypey «Temnmomaccoodmen
1. OcHoBHOH 3aKOH KOHBEKTUBHOTO TerioooMeHa (HeloToHa-Puxmana). BHelHee TepMudeckoe CONPOTUBIICHHE.
2. Jladite ¢usuueckoe 00ObSICHEHNE TOJyYCHHOMY 3HaYEHHUIO TIONPaBKH HAa HEM30TepMHYHOCTh. Kakue 3HaueHns1 OHAa NPUHHUMAET B
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o0miem ciryuae?

3. CranpHOH TapomnpoBOJ C HapyXHbIM guamMerpoM 110 MM W TONIIMHOW CTEHKHM 5 MM IIPOJIOKEH Ha OTKPHITOM BO3JyXE C
temreparypoid 10°C. OH Temnou30aupoBaH CI0EM MHHEPAIbHOHN BaThl ToNmKMHON 80 MM. HaiiTh moTepu Termia ¢ MOTOHHOTO
MeTpa IaponpoBo/ia, ECIIU JAaBieHue napa 2 6ap, a ko3 guuuenTs Temmootaadn ol=90, a a2=15 Br/m? rp.

BUJIET Ne5
o kypey «TemnomaccooOMen»

=

ITocnenoBarenbHas U napajuiesbHas epegayda TemioTsl. TerIonpoBOAHOCTD, TEIUIO0TAAYA U TeIIonepeaaya.

2. KakoB ¢um3mueckuil CMBICT MONPAaBKM Ha [UIMHY KaHala NpPU pacyeTe KOHBEKTHBHOW TEIUIOOTIAud M Kakue 3HA4eHUs OHa
IIpUHUMAaeT?

3. Tlo cramsHOMy maponpoBoay Oe-= 40 MM U O =4 MM IBIKETCS map aaBieHueM 3 Oap. ITapompoBoj MPOJIOKEH B LEXE ¢

Temmneparypoil Bosayxa 25°C, ko> puUIEenTs! TennooTaaun cocTaBasior ol=80, a a2=12 Br/M? rp., coorBeTcTBeHHO. Haiitu

JIMHEIHYIO TUIOTHOCTD IIOTOKA TeIIa; KaK OHa U3MEHHUTCS, €CJIU MapOoIPOBO/I OKPHITH acOeCTOBOM M30Luend TomunHoi 20 Mm?

OK3aMeH
B  IIMCHLMEHHOU
owmeram

hopme

10

buier Nel

Bompoc. 1. Buas! rermomaccoodmena. TemnooTnaua, Termonepenada. OCHOBHBIC TIOHSATHSL.

Bomnpoc. 2. [llaxmaTHBI Ty40K TPYO ¢ HAPYKHBIM AuaMeTpoM 20MM JUTHHOH 2M CONEPKUT 18 psooB TOPH30HTAIBHO PACIIONOKEHHBIX
Tpy0 (o 10 TpyO B KakmoM psmy). [Iydok HaxoauTcs B cpelle BOASHOTO Iapa AaBlieHHeM 2 Oap mpu Temmepatype 135°C, temmneparypa
crerok Tpy0 102°C. Haittu pacxox oOpasytomerocs: koHaeHcara. Kak u3mensercss K03 UIMEHT TEIIOOTAuH K TpyOe B HAIIPaBICHUN
OT BEPXHUX PAIOB TPYO K HIDKHUM (OTBET 000CHOBATH (PU3NIECKH)?

Bompoc. 3. B Bo3mgyxomnojorpeBaresne MmaxMaTHBIH IydoK TpyO oOTeKkaeTcst MOIEepevyHbIM IIOTOKOM BO3AyXa. BHemHuil muamerp Tpyo B
myuke d = 32 mM. [Tomepeunsrit mar s1 = 2,5d; npogonpreni mar s; = 1,5d . CpemHss CKOpOCTb B Y3KOM CEUCHUH IyYKa M CPEIHSS
TeMIIepaTypa BO3/{yXa COCTABIISIOT COOTBETCTBEHHO W = 9 M/c U tx = 160 °C. HaiiTn koah(puimeHT TermIo0TAa4u OT IIOBEPXHOCTH TPYO K
BO3IYXY AJIS TPEThEro psijia Iyyka TpyO MpH yCIOBHH, YTO TeMIepaTypa mosepxHoctu Tpyo tc = 500 °C, a yrou ataku paBeH @ = 90° u @
= 60°.

Bompoc. 4. PaccunraTh TemooOMEHHHK THIIA «TpyOa B TpyOe» IpH CIEIYIOMIMX AaHHBIX TOPSYUi TEIUIOHOCUTENb BOJIA C PacXooM 3
T/4 ¥ ¢ TeMIeparypaMmu Ha Bxoze 1 Beixoae 160/80 C cooTBeTCTBEHHO, a XOJIOHBII TEIIIOHOCHTENL Bojia ¢ Temneparypamu 20/90 C.

buaer Ne2

Bompoc. 1. OcHOBHBIE ypaBHEHHS sl pacdyeTa PeKylnepaTHBHBIX TEII000MEHHHUKOB.

Bompoc. 2. [Tnactuna jummHo# 3M U mmprHO# 1M, nMeromas temiieparypy S0°C, oOTekaeTcs Ipo0IbHBIM ITOTOKOM JBIMOBBIX Ta30B C
temnepatypoit 220°C npu ckopoctu 10M/c. HaiiTn BenmuuuHy moTOKa TEIIOTHL. JlaTh Qu3nYecKuii aHATN3 3aKOHOMEPHOCTSIM U3MEHECHHUS
K03(h(pUIMEHTa TEIIOOTAAYH 1O JUIMHE TUIACTHHBI.

Bonpoc. 3. OnpeaenuTs NOTepH TEIIOTH B €AUHUILY BpeMeHH ¢ 1 M? MOBEPXHOCTH LIMJIMHAPUYECKOI TOPH3OHTAILHOM TPYOBI AMAMETPOM
d = 600 MM, oxsakaaeMoii Bo3ayxom. Temmneparypa moBepxHoctu Tpy0Os! tc = 220 °C u Temneparypa Bo3ayxa ty = 20 °C.
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Bompoc. 4. Paccumrtars  TemI0OOMEHHHMK TuIa «Tpyba B TpyOe» NpH CIEIYIOIIMX JaHHBIX TOPSYUHA TEIUIOHOCUTENb BOJAA C
Temmeparypamu Ha Bxone u Beixone 100/60 C cooTBeTCTBEHHO, a XOJIOAHBIN TeroHocuTenb Maciio MC-20 ¢ temneparypamu 20/70 C u
pacxosoM TerIoHOCHTeNs 4 T/4.

buier Ne3

Bomnpoc. 1. Cpenauit TeMrepaTypHbIii Hanop, 3G GEKTHBHOCTH TETIO0OMEHHHUKOB.

Bomnpoc. 2. IToBepXHOCTB BOAKI B cocyae AIHHOM 1M n mmpuHoii 0,8 M ¢ Temnepatypoii 15°C oMbIBaeTCs B IPOJOJIIEHOM HAIlPaBICHUH
ITOTOKOM Bo3ayxa ¢ Temneparypoit 40°C u morsipHOU moreit mapa, pasHoi 0,08 mpu ckopoctu 4M/c. HaliTi BennumHy MOTOKa Tera 3a
cger MaccooOMmeHa. Kak BimseT HalpaBlieHHE IOTOKa MacChl Ha BENWYHMHY KO3 HUIHEHTa TeIooTnaqn Ipu coBMecTHOoM TMO (oTBeT
000CHOBATh (PU3NIECKN)?

Bompoc. 3. Ha HapyXHO# MOBEpXHOCTH TOPH3OHTANBHOI TpyObl muamerpoM 0=28 MM u qmuHON 1=3,63 M KOHIEHCHpYETCS CyXOif
HaCBILIEHHBIN BOIAHOM nap npu aasnenun 2*10° [a. TemnepaTypa nosepxHoctH Tpy6sl t:=84,5 °C. Onpenenuts cpeHuil Ko3QPUIUUEHT
TEIUIOOTAAYH OT napa K TpyOe u KoaudecTBo napa G, Kr/4, KOTopoe KOHAESHCUPYETCs Ha TOBEPXHOCTH TPYOBI.

Bompoc. 4. Paccuurath TemooOMEHHHK THIIA «Tpy0a B TpyOe» MpH CIEAYIOMINX AaHHBIX FOPSYMN TEMJIOHOCHTENb BOAA C PACXOJI0M 5

T/4 ¥ ¢ Temmeparypamu Ha Bxoje u Bbixoze 120/60 C coOOTBETCTBEHHO, a XOMOAHBIH TeruoHocuTe b Macino MK ¢ Temmeparypamu 20/110
C.

5.4. Kpurepuu, mKaabl OEHUBAHUS IPOMEKYTOUYHOM aTTecTalluy y4eOHOU JUCIUIUINHBIL:

DopMa IPOMEKYTOYHOM

IIxajasl oneHUBaHUSA

arrecTauuu
Kpurtepun oueHuBanust
HanMeHoBaHMe OLIEHOYHOT O 100-6annbHas IaTubanabHas
cpeacrea CHUCTEMA cucTeMa
3a4er C OLIEHKOM OO0yuarommuiics: 5

B IMCbMEHHOM (hopme 1o OuieTam
1-i#1 Bompoc: 0 — 1 Gamos

2-# Borpoc: 0 — 1,5 6amnos

3-ii Bompoc: 0 — 2,5 6ayioB

—  JIeMOHCTPHpPYET 3HaHUS OTIIHYAIOIIUECS TITyONHOH 1 CONepKaTeIbHOCTHIO,
JIaeT TIOJTHBIA NCUEPIIBIBAIOIINI OTBET, KaK Ha OCHOBHBIC BOIIPOCHI OMIIETa, TaK H
Ha JOIOJIHUTENbHBIE,

—  cBOOOIHO BiajeeT HAYYHBIMH MOHSATHIMH, BEIET TUAJIOT U BCTYIACT B
HAY4HYIO IHCKYCCHUIO;

—  cnocoOeH K MHTETpalluy 3HaHUIl 110 ONpeIeTICHHON TeMe, CTPYKTYPHUPOBAHHIO
OTBETA, K aHAJIU3Y IOJIOKEHUN CYIIECTBYIOUIUX TEOPUH, HAYUHBIX LIKOJ,
HaIpaBJICHUH TI0 BONPOCY OWIIeTa;

—  JIOTWYHO ¥ JJOKa3aTeJIbHO PacKphIBAaeT MPOOIeMy, IPEATIOKEHHYIO B OMIIETE;
—  cBOOOJHO BBINOJIHSIET NPAKTHYECKHE 3a/1aHHS TIOBBIIICHHON CIIOHOCTH,
IIPEyCMOTPEHHbIE IPOrPaMMOM, IEMOHCTPUPYET CUCTEMHYIO padOTy C OCHOBHOM
U JIOTIOJIHUTENILHOU JINTEPaTypOH.
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepum onneHuBaHus

IMIxajbl onleHUBaAHUS

100-6ans1pHast IIaTuéanaLHas
cucreMa cucreMa

OTBeT He CONEPKUT (HAKTUUCCKUX ONIHOOK M XapaKTePU3yeTCs MITyOUHOH,
MOJTHOTOU, YBEPEHHOCTHIO CYKICHHUN, HIUTFOCTPUPYETCS MIPUMEPAMH, B TOM YHCIIC
13 COOCTBEHHOH NMPAKTHKH.

OoOyJarommiics:

—  TOKa3bIBaeT JOCTATOYHOE 3HaHHE yIeOHOTO MaTepuana, HO JOMyCKaeT
HECYIIeCTBECHHbIC (DaKTHIEeCKHE OMIMOKHM, KOTOPBIE CIIOCOOEH MCIIPABUTh
CaMOCTOSATENBHO, OJIaroapst HaBOASAIIEMY BOIIPOCY;

—  HEJOCTATOYHO PACKpPHITA MPOOIIEMa 10 OJHOMY M3 BOIIPOCOB OHMieTa;

—  HEJIOCTAaTOYHO JIOTMYHO NOCTPOEHO U3JI0KEHHE BOIPOCa;

- YCHEMIHO BBITOJHACT MPEAYCMOTPEHHBIC B IPOIrpaMMEe IMPAKTUICCKUE
3aJlaHusl CPEAHEH CII0KHOCTH, aKTUBHO PabOTaeT ¢ OCHOBHOI! TUTepaTypoi,

—  JIEMOHCTpHUpYET, B IeJIOM, CUCTEMHBIH MOJXO0/ K PELICHUIO IPAaKTHUECKUX
3aja4, K CaMOCTOSITEIbHOMY MOMOJIHEHUIO 1 OOHOBIICHUIO 3HAHUM B X0[€
JajbHeimel y4e0Ho# paboThl U MPoheCcCHOHATIBHOM AESTEIbHOCTH.

B oTBeTe packpbITO, B OCHOBHOM, COJEp)KaHNE OMIIETa, UMEIOTCSI HETOUHOCTH TIPH
OTBETE HA JOTIOJIHUTEIILHBIE BOIIPOCHI.

OOyJarommiics:

—  TIOKa3bIBaeT 3HaHUS (PPArMEHTAPHOTO XapakTepa, KOTOPhIE OTINYAI0TCS
TIOBEPXHOCTHOCTBIO M MaJIOH COJIepKaTEIbHOCTBIO, I0ITyCKaeT (paKTHIECKHe
rpyObIe OMMOKH;

—  He MOXeT 000CHOBATh 3aKOHOMEPHOCTH U ITPUHIIUIBI, O0BICHUTH (AKTHI,
HapylIeHa JOTHKA U3JI0)KEHHS, OTCYTCTBYET OCMBICIIEHHOCTb IIPEACTABISIEMOTO
Marepualla, IpeICTaBICHUs O MEXIPEIMETHBIX CBs3sX clalble;

—  CHpaBJsieTCs C BHINOJHEHUEM IPAKTUYECKUX 3aJaHuil, IPEyCMOTPEHHBIX
IIPOrPaMMOM, 3HAKOM C OCHOBHOMH JIMTEPATypOil, pPEKOMEHIOBAHHON IIPOrpaMMOii,
JIOIYCKAeT MOTPEIIHOCTH M OIIMOKY ITPU TEOPETUUECKUX OTBETAX U B XOJIE
MIPAaKTHYECKOH PabOTHI.

Coneprxanue OmiieTa pacKpbITO ci1ab0, UMEIOTCSl HETOUHOCTH TIPH OTBETE Ha
OCHOBHBIE 1 JIOTIOJTHUTENHHbBIE BOIIPOCHI OMJIeTa, OTBET HOCUT PENPOAYKTHBHBIN
xapakrep. HeyBepeHHO, ¢ GONBIIMMY 3aTPYJHEHUSMH PELIaeT MPaKTHIECKHE
3aJ1a4M WJIM HE CHPaBJISICTCS] C HUMU CAMOCTOSITENBHO.

OOyuJaronuiicsi, 0OHAPYKUBAET CYIIECCTBEHHBIC IPOOCITBI B 3HAHUSIX OCHOBHOTO
y4eOHOTO MaTepualia, IOMyCKaeT MPUHIMIHAIbHBIE OIMMOKHU B BHIMTOJIHEHUH
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepum onneHuBaHus

IMIxajbl onleHUBaAHUS

100-6ans1pHast
cucremMa

IIaTuéanaLHas
cucTeMa

npeayCMOTPCHHBIX HpOl”paMMOﬁ MMPaKTUYCCKUX 3aJlaHuH.
Ha 60J'H)HIyIO YacCThb JOTOJHUTCIIBHBIX BOIIPOCOB 110 COACPIKAHNIO DK3aMEHaA
3aTPYAHACTCA JaTh OTBET WK HC N1a€T BEPHBIX OTBETOB.

Dx3ameH

B IUCbMEHHOM (hopMe 1o OueTam
1-i#1 Bompoc: 0 — 0,5 6ammoB

2-# Borpoc: 0 — 1 6amtoB

3-1i Bompoc: 0 — 1,5 6ayos

4-ii Bomipoc: 0 — 2 6ayioB

OO6yyvaromuiics:

—  JIEMOHCTPHUPYET 3HaHUs, OTINYAIOIINecs [NIyOuHON 1
COZIEPKATEILHOCTBIO, AACT ITOJIHBINA NCYEPIIBIBAIOIIMI OTBET, KAK Ha
OCHOBHBIE BOIIPOCHI OMeTa, TaK U Ha JONOJIHUTENIbHBIC,

- CBO6OILHO BJIaACCT HAYUYHBIMHA MOHATHAMU, BEACT JUAJIOT U BCTYIIACT B
Hay4YHYIO TUCKYCCHIO;

—  Ccmoco0eH K WHTeTpaluy 3HAHUH 110 OTPEJIeIICHHON TeMe,
CTPYKTYPUPOBAHUIO OTBETA, K aHAJIN3Y MOJ0KEHUN CYIIECTBYOIINX
TEOPHiA, HAYYHBIX LIKOJI, HAMpaBJIeHU TI0 BOMIpocy OniieTa;

—  JIOTHYHO W JIOKA3aTeNbHO PACKPBIBAET MpoOIeMy, IPEII0KEHHYIO B
ouere;

—  cBOOOZHO BBIMOJIHACT MIPAKTUUECKUE 3aJaHNS TIOBBILICHHON
CJIO)KHOCTH, ITPENYCMOTPEHHBIE IPOTPAMMOI1, IEMOHCTPUPYET CUCTEMHYIO
paboTy ¢ OCHOBHOM U JIOTIONIHUTENLHOM JTUTEPATypOH.

OtBeT HE COAEPKUT (PaKTUUECKUX OIIMOOK U XapaKTepUu3yeTcs IITyOnHOH,
MTOJIHOTOM, YBEPEHHOCTBIO CYKICHUN, WIIITIOCTPUPYETCS IPUMEPAMH, B TOM
YHciie U3 COOCTBEHHOM MPaKTHKH.

OOyyarouics:

—  IOKa3BIBAET JOCTATOYHOE 3HAHHE yUeOHOT0 MaTepuaja, HO JTOIMycKaeT
HECYIIECTBEHHbBIC (DaKTHIECKUE OIIMOKH, KOTOPbIE CITOCOOCH MCIPABHUTh
CaMOCTOSITEIBHO, OJ1aroiapst HaBOASAIIEMY BOIIPOCY;

—  HEJOCTAaTOYHO PacKphITa MPOOIIeMa 10 OJHOMY K3 BOIPOCOB OMIIETA;
—  HEJOCTATOYHO JIOTHYHO MOCTPOCHO U3JI0KEHHE BOTIPOCa;

—  YCIEIIHO BBITMOJIHACT MPEAYCMOTPEHHBIC B IPOTrpaMMe MPAKTHUCCKUE
3aJaHus CPENHEH CII0KHOCTH, aKTHBHO paboTaeT ¢ OCHOBHOM JIHTEPATyPOIA,
—  JIEMOHCTPHPYET, B T[EJIOM, CHCTEMHBII TTOAXO0J K PEIIEHUIO
MPAKTUIECKUX 337124, K CAMOCTOSITEJIbHOMY MOTIOJIHEHHUIO U OOHOBJICHHIO
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepum onneHuBaHus

IMIxajbl onleHUBaAHUS

100-6ans1pHast
cucremMa

IIaTuéanaLHas
cucTeMa

3HAaHUH B X0Jie AalbHelmel yaeOHoi paboTh! 1 podecCHOHANBHOMN
JESTSILHOCTH.

B oTBeTe packphITO, B OCHOBHOM, COJIEp)KaHUE OMiieTa, UMEIOTCS
HETOYHOCTH MPH OTBETE HA JIOTIOJHUTEIBHBIC BOITPOCHI.

OObyyvaromuiics:

—  IOKa3bIBaeT 3HaHMA (parMEeHTAPHOTO XapaKTepa, KOTOphIe
OTJIMYAIOTCS TOBEPXHOCTHOCTHIO M MaJIOHN COAEPKATEeIbHOCTHIO, TOMYCKaeT
(hakTHyecKue rpyOble OMMOKH;

—  He MOKeT 000CHOBATh 3aKOHOMEPHOCTH W MIPUHIIHIIBL, O0BSICHUTD
(akThl, HapyIIEHAa JOTUKA U3JI0KEHHS, OTCYTCTBYET OCMBICIIEHHOCTb
MIpeICTaBIsIEMOT0 MaTepHaa, MPeICTaBICHNs O MEXIPEAMETHBIX CBA3AX
cia0kIe;

- CIIPAaBJISICTCA C BBIIIOJIHCHUCM IMTPAKTUYCCKUX 3aﬂaHHﬁ,
NpEeAYyCMOTPEHHBIX IPOrPaMMOi, 3HAKOM C OCHOBHOM JIUTEPATYPOH,
PEKOMEHIOBaHHOW MPOrpaMMOii, JOMYCKAEeT MMOTPEIIHOCTH U OLIMOKH MPH
TEOPETUYECKUX OTBETaX M B X0JI¢ TPAKTHUECKON pabOoTEHI.

Conepxanue Omiera packpbITo ci1abo, UMEIOTCSI HETOYHOCTHU PH OTBETE
Ha OCHOBHBIE U AOTIOJIHUTEIbHBIE BOIPOCH OMJIETa, OTBET HOCHUT
PENpPOAYKTUBHBIN XapakTep. HeyBepeHHO, ¢ OOIBbIINMU 3aTPyTHSHUAMU
pemacT MPAaKTUICCKHUEC 3aa4u WU HE CIIPABIIACTCA C HUMU
CaMOCTOSITEIBHO.

OOyuatomuiics, 00HapyXHBaET CyILECTBEHHBIE TPOOEIBI B 3HAHUSIX
OCHOBHOTO y4e€0HOT0 MaTepHualia, J0MyCcKaeT NPUHIUNHUAIbHbIE OIINOKH B
BBINOJIHEHUHN TIPETyCMOTPEHHBIX IPOrPaMMOM MIPAKTUUECKUX 3aAaHUi.

Ha Gomnbiryro 4acThb TOMOJHUTEIBHBIX BOIPOCOB 10 COAEPKAHUIO SK3aMeHa
3aTpyaHSETCS JaTh OTBET WM HE JA€T BEPHBIX OTBETOB.

5.5. IlpumepHble TeMbI KypcOBOW pabOTHI:

1. Pacuet TermooomenHuka tumna « Tpyba B TpyOey;
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PacueT KoXyXoTpyOHOr0 TEeIIO0OOMEHHUKA,;
Pacuet opocuTenbHOrO TEMI00OMEHHUKA,
Pacuert kanopudepa.

6. Kpurepuu, mikanbl olleHUBaHUS KypCOBOIl pabOThI

®opMa NpPOMeKyTOIHOM
arrecTanuu

Kpurepun oneHuBaHus

IMIxajsl onleHUBaHUS

100-6ans1pHast
cHcTeMa

IIaTuéanaLHas
cucTeMa

3amuTa
KypCOBO paboThI

— paboTa BBINOIHEHA CAMOCTOSITEIEHO, HOCUT TBOPUECKHUH XapaKkTep, BO3MOKHO
COZIepKaHUE IIEMEHTOB Hay9YHON HOBU3HHI;

— coOpan, 0000IIIeH U IPOaHATN3UPOBAH TOCTATOYHBIA 00HEM JTUTEPATYPHBIX
HCTOYHUKOB;

— TIpW HaMTUCAHWM U 3aIIUTE PadOTH IPOJEMOHCTPUPOBAHBI: BBICOKHI YPOBEHb
c(hOopMHUPOBaHHOCTH YHUBEPCATBHBIX, 00IIETTPOPKECCHOHABHBIX U
npodeccnoHaTbHBIX KOMIIETEHIINH, TEOPETHIECKIE 3HAHUS U HATNYUE MPAKTHIECKUX
HABBIKOB;

— paboTa mpaBmIEHO OQOPMIIEHA M CBOEBPEMEHHO IIpeJICTaBlIeHa Ha Kadenpy,
IMOJIHOCTBIO COOTBETCTBYCT Tpe6OBaHI/IﬂM, MMpEABABIACMBIM K COACP)KAHNIO U

0 OPMIIEHHIO KyPCOBBIX paboT;

— HAa 3alIUTe OCBEIIEHBI BCE BOIIPOCHI NCCIIEAOBAHMUS, OTBETHI Ha BOIIPOCHI
HpO(i)eCCI/IOHaHBHLIe, I'paMOTHBIC, UCUEPIILIBAIOIINE, PE3YJILTATHI UCCICTOBaHUA
MOAKPEIIJICHBI CTATUCTUYCCKUMU KPUTCPHUAMMU.

5

— TemMa paboThl pacKphITa, OTHAKO BHIBOJIBI M PEKOMEH/IAIINH HE BCEr/ia
OPHUI'MHAJIBHBI U / WITM HE UMEIOT NPAKTUYECKOH 3HAaYMMOCTH, €CTh HETOYHOCTH IIPU
OCBEILEHUH OTAEIHHBIX BOIIPOCOB TEMBI;

— coOpa#n, 0000IIIeH U IPOaHATM3UPOBAH HEOOXOIUMBINA 00BeM MpodeccnoHaIbHON
JUTEPATYypPhl, HO HE 110 BCEM aCMEeKTaM MCCIIelyeMOl TeMBbI C/IeaHbl BBIBOJBI U
000CHOBaHBI IPAKTUUECKUE PEKOMEH/IAIINY;

— TIpW HaITMCAHWH U 3aIIUTe PabOTHI POJIEMOHCTPUPOBAH: CPETHUH YPOBEHb
c(hOpMHPOBAHHOCTH YHUBEPCAIBHBIX, 00MENPOdEeCCHOHATIBHBIX 1 MPOECCHOHATBHBIX
KOMITETEHIINH, HATMYME TEOPETUIECKUX 3HAHUH U JIOCTATOYHBIX MPAKTUYECKUX
HaBBIKOB;

— paboTa CBOEBPEMEHHO TIpeJicTaBlieHa Ha Kadeapy, eCTh OT/ENbHbIC HEJJOCTATKA B
ee ohopMIeHHH;
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DopMa NPOMeKYTOYHOM
aTTecTAlNHU

Kpurepun oneHuBaHusA

IIxaabl olleHUBAHUS

100-0ans1pHast
cucremMa

IIaTuéanaLHas
cHUCTEMA

— B IIPOLECCEC 3alllUThI pa6OTBI OBLIH JAaHbl HCTIOJIHBIC OTBCTHI HA BOIIPOCHI.

— Tema paboThl pacKpbITa YaCTUYHO, HO B OCHOBHOM IIPAaBUIIBHO, JOMYIICHO
MOBEPXHOCTHOE M3JI0KEHUE OT/ACIBHBIX BOIPOCOB TEMBI;

— B pa0oTe HEeOCTAaTOYHO MOIHO OblIa UCIIOIb30BaHa MPO(pECCUOHATbHAS
JUTEepaTypa, BBIBOIBI U MMPAKTHYECKHE PEKOMEHAIMN HE OTPaXKalk B IOCTATOYHON
CTENEHU coAepKaHue paboThl;

— TIpH HaMCaHWH U 3a1uTe paboThl MPOJAEMOHCTPUPOBAH YIOBICTBOPUTEIHHBIN
YpOBEHBb CPOPMHUPOBAHHOCTH YHUBEPCAIBHBIX, O0IIENPO(ECCHOHANBHBIX U
npodeccnoHaTbHBIX KOMIIETEHIINH, TOBEPXHOCTHBIH YPOBEHb TEOPETHYESCKUX 3HAHUM
1 MMPAKTUYCCKHUX HABBIKOB,

— paboTa CBO€BpEeMEHHO TpeCTaBIeHa Ha Kadeapy, OHAKO HE B TTOTHOM 00bheMe
M0 COJIeP KaHUIO U / UK OPOPMIICHHIO COOTBETCTBYET NPEABSIBIIEMBIM TPEOOBAHUSIM;
— B IIPOIECCE 3aIIUTHI HEJOCTATOYHO MOJHO U3JI0KEHBI OCHOBHBIE TIOJIOKECHUS
pabOTHI, OTBETHI Ha BOIIPOCHI JIaHbI HETOJIHBIE.

— cogaepxaHue paboThl HE PACKPBIBAET TEMY, BOIPOCH U3JI0KEHBI OECCUCTEMHO U
MOBEPXHOCTHO, HET aHAJIN3a MMPAKTUYECKOr0 MaTepraia, OCHOBHBIC TIOJOKEHUSI U
PEKOMEHAITNN HE UMEIOT 00OCHOBAHWS;

— paboTa He OpUTHHAIBHA, OCHOBaHA Ha KOMITWIISIINY ITyOIUKALU 110 TeMe;

— TIpH HANKMCAHUH U 3aLIUTE Pa0OTHI MPOJEMOHCTPUPOBAH HEYOBIETBOPUTEIBHBIN
YPOBEHBb CHOPMUPOBAHHOCTH YHUBEPCAIBHBIX, 0OLIETTPOeCCHOHANBHBIX U
npodecCHOHANBHBIX KOMIIETEHIINH;

— pa0oTa HECBOEBPEMEHHO NpeJICTaBlieHa Ha Kadeapy, HE B IIOJIHOM 00beME T10
COJIEpKaHUIO B O(DOPMIIEHUIO COOTBETCTBYET MPENBSIBISIEMBIM TPEOOBAHMSIM;

— Ha 3alUTEC MMOKa3aHbl IOBEPXHOCTHLIC 3HAHUSA T10 HCCJ’ICIIyeMOfI TEME, OTCYTCTBUC
npeAcTaBiIeHUH 00 akTyallbHBIX Tpo0JeMax 1o TeMe paboThl, JaHbl HEBEPHBIE OTBETHI
Ha BOIPOCHI.
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5.7.  Cucrtema OLEHHBAHUS PE3yIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTECTalUU.

OneHka no JUCHUILIMHE BBICTABIISETCS 00yJarouieMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEH U
IIPOMEXXYTOYHOH aTTeCTalUu.

dopma KOHTPOJIS 100-6anabpHas cucrema [IaTudannbHas cucrema

Tekymmii KOHTPOJIb (NATHIA
ceMecTp):

- yCTHBIH ompoc (pazgen 1)

- YCTHBIN ompoc (pazaen 2)

- yCTHBIH omnpoc (pa3zaen 3)

- TecTupoBanue (pazuen 1)

- TecTUpoOBaHue (paszuen 2)

- TecTUpoBaHue (pazuen 3)

- KOHTpOJIbHAs padoTa (Tembl 1.2)

- KOHTpOJIbHAs padoTa (Tembl 1.2)

- KOHTpOJIbHAs paboTa (Tembr 1.2)

- KOHTpOJIbHAs padoTa (Tembr 1.3)

- KOHTpOJIbHAs padoTa (Tembr 1.3)

- KOHTpOJIbHAs padora (Temsl 1.3)

- KOHTpOJIbHAs padora (Temsl 1.3)

- KOHTpOJIbHAs padoTa (Tembl 2.1)

- KOHTpOJIbHAs padoTa (Temsbl 2.3)

- KOHTpOJIbHAs paboTa (Tembl 2.4)

- KOHTpOJIbHAs pabora (paszgen 3)

- maboparopHast pabora (Tembr 1.2)

- maboparopnast pabora (temsr 1.3)

- maboparopHast pabora (TemsI 2.3)

- maboparopHasi pabora (Tembl 2.3)

- maboparopHasi padora (Tembl 2.4)

- maboparopHast pabora (Tembl 2.4)

- maboparopnast pabora (temsr 3.3)

- maboparopHasi pabora (Tembl 3.4)

- maboparopHasi padora (Tembl 3.5)

- pedepar (pazuen 2)

- pe3enTanus (paszaen 2)

- U3 (pazmen 1)

- U3 (pa3nen 2)

- U3 (paznen 3)

- U3 (pazmen 3)

NINININININININININININININNINININININININ N INININININININNINIDN
|
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ITpoMexkyTOUHAsT ATTECTAIIHS
(TectupoBanue kareropuu C)

HToro 3a cemectp OTJINYHO

3a4eT ¢ OlleHKO XOPOIIO
YJIOBJIETBOPUTEIIEHO
HCYAOBJICTBOPUTCIBHO

Texymuii KOHTPOJIb (1IECTOM
ceMecTp):

- yCTHBIH onpoc (pazzaen 4)

- YCTHBIH onpoc (pa3zgen 5)

N(NN
|
oo ol

- YyCTHBIH onpoc (pazzaen 6)
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- TectupoBanue (pasuen 4)

- TecTHpOBaHue (pasmen 5)

- TecThpoBaHue (pasmen 6)

- KOHTpOJIbHAs paboTa (Tembl 4.1)
- KOHTpOJIbHAs paboTa (Tembl 4.1)
- KOHTPOJIbHasA padota (Temsl 4.2)
- KOHTPOJIbHAs padora (TeMsl 4.2)
- KOHTpOJIbHAs paboTa (Tembl 4.2)
- KOHTpOJIbHAs paboTa (Tembl 4.2)
- KOHTpOJIbHAs paboTa (Tembl 5.1)
- KOHTPOJIbHAs padora (TeMsl 5.2)
- KOHTPOJIbHas padoTa (Temsl 6.1)
- KOHTpOJIbHAs paboTa (Tembl 6.1)
- KOHTpOJIbHAs paboTa (Tembl 6.1)
- naboparopuas pabora (TemsI 4.1)
- naboparopuas pabora (TeMsI 4.2)
- maboparopHas pabora (TemsI 5.1)
- pedbepar (paszmen 5)

- mpe3enTanus (paszaen 5)
[TpoMexyTOYHAS aTTECTALHS
(TectupoBanue kareropuu C)
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|
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Hroro 3a cemectp OTJINYHO

IK3aMeH XOpouIo
YAOBJIETBOPHUTEIHHO
HEYJIOBJICTBOPUTEIHHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanuzamust mporpamMmbl - TIpeycMaTpUBaeT HMCIIOJNB30BaHHWE B TIpoliecce OoOydeHus
CIIEYIOIIMX 00pa30BaTEeIbHBIX TEXHOIOTHH:

— TPOEKTHas IeITeIbHOCTb;

— TPOBEJIEHNE UHTEPAKTUBHBIX JICKITUH;

— TPYNMOBBIX AUCKYCCHUH;

— TMOUCK U 00paboTka nH(pOpMaLIMK ¢ UCTIOTb30BaHNEM ceTu HTepHeT;

— JIUCTaHIIMOHHBIE 00pa30BaTENbHBIE TEXHOJIOTHH;

— TMPUMEHEHHE IEKTPOHHOTO 00y4YEeHNUS;

— TPOCMOTP YUEOHBIX (PUIBMOB C HX MOCIEIYIONUM aHATU30M;

— HCIIOJIb30BAaHME HA JICKIIMOHHBIX 3aHSATUSX BHIEOMATEPHAIIOB U HATJISIIHBIX TOCOOUIA,

— caMocCTosTeNbHas paboTa B cucTeMe KOMIIBIOTEPHOTO TECTUPOBAHHUS.

7. INPAKTUYECKASA NOATI'OTOBKA

[IpakTudeckasi MOATOTOBKA B paMKax y4eOHOU JUCHHUILTUHBI PeaTU3yeTcsl IPH MPOBEICHUH
MNPAKTHUYCCKHUX 33H5ITI/II>'I, INPaKTUKYMOB, na6opaTopHHx pa60T U HUHBIX AaHAJIOTNYHBIX BHIO0B
y4eOHOW JeATEeNbHOCTH, NPEAyCMaTPUBAIOIIMX Y4YacTHE OOYYaIOIIUXCS B BBIIOJTHEHUU
OTJICJIFHBIX JIEMEHTOB paboT, CBSI3aHHBIX C OyayIIel MpodeCcCHOHAIBHON JIESTEIFHOCTHIO.

8. OPTAHU3ALIUA OBPA3OBATEJIBHOTI'O ITPOUHECCA JJIA JIMIX C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbSA

[Ipu oOy4yeHWHM JHUI] C OTPaHWMYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsI M HWHBAJIHJIOB
WCIIONIB3YIOTCS TOAXOBI, CIIOCOOCTBYIONINE CO3JaHUI0 0e30apbepHOil 00pa30BaTEIHHOU CPEIbI:
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TexHoJorun aAuddepeHunany 1 UHIUBUIYAIbHOIO OOy4YeHHs, PUMEHEHUE COOTBETCTBYIOLIMX
METOAMK 10 paboTe C WHBAJIMIAMH, HCIOJb30BAHUE CPEICTB JIUCTAHIMOHHOTO OOIICHUS,
IPOBE/ICHUE JOMOIHUTENIBHBIX MHAWBUAYAIbHBIX KOHCYJIbTALMH 10 M3y4yaeMbIM TEOPETUYECKUM
BONPOCAM M TPAKTUYECKUM 3aHATUSAM, OKa3aHHE IMOMOIIM IPH MOJArOTOBKE K MPOMEXKYTOYHOH
aTTeCTallHH.

[Tpu HeoOxomuMocTu pabodas mporpaMMa AMCHUIUIMHBI MOXKET OBITh aJalTHpPOBAaHA IS
obecrieyeHus 00pa3z0BaTEIbHOIO MPOLIECCa JIMLAM C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3710POBbS, B
TOM YHCJIE JUI AUCTAaHIIMOHHOTO O0YYCHHUS.

VY4yeOHble U KOHTPOJBHO-U3MEPUTENIbHBIE MaTepuasbl NPEACTaBIIOTCS B (opMmax,
JOCTYIIHBIX JUISI U3YYEHUS CTyJIEHTaMU C OCOOBIMH 00pa30BaTEIbHBIMH MOTPEOHOCTAMHU C Y4ETOM
HO30JI0ITMYECKHUX TPYIII UHBAIHMJIOB!

JInsi TMOATOTOBKM K OTBETY HA TMPAKTUYECKOM 3aHSATHH, CTYJIEHTaM C OrpaHUYEeHHBIMHU
BO3MOKHOCTSIMM 3/I0pPOBbSI CpEIHEE BPEMsl YBEJIMYMBAETCS 110 CPABHEHHIO CO CPEAHHUM BpPEMEHEM
MOJATrOTOBKH OOBIYHOTO CTY/ICHTA.

JUis CTyIEHTOB C MHBAJIMJIHOCTBIO WJIM C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBBS
dopma mpoBemeHHUS TEKyIIeH M TMPOMEXKYTOYHOH aTTECTalliM YCTAHABIMBACTCS C YYETOM
MH/IMBUYaJIbHBIX ICUXO(U3UYECKIX 0COOEHHOCTEH (YCTHO, MMCBbMEHHO Ha OyMare, IMCbMEHHO Ha
KOMIIBIOTEPE, B (HOpPME TECTUPOBAHUS U T.I1.).

IIpomerxyTouHas aTTecTalys MO JUCLUIUIMHE MOXET IPOBOAUTHCSA B HECKOJBKO 3TAIlOB B
dopme pyOeKHOro KOHTPOJIS IO 3aBEPIICHUIO W3YYEHHUS OTIENBHBIX TeM IUCHUIUIMHBL [lpm
HEOOXOMMOCTH CTYJEHTY IpPEIOCTaBIAETCS JOMOJHUTEIbHOE BpeMsl Ui IMOATOTOBKM OTBETa Ha
3a4eTe WK 3K3aMEHe.

JUis OCyIIECTBJIEHUS HPOLENYyp TEKYLIEro KOHTPOJS YCHEBAaEMOCTH M INPOMEKYTOYHOH
aTTecTaluyd OOYYalOIIUXCS CO3JAI0TCS, TP HEOOXOAMMOCTH, (DOHIBI OLIEHOYHBIX CPEICTB,
a/IalITUPOBAHHbIE JUISL JIUI] C OFPAaHUYEHHBIMH BO3MO>KHOCTSAMU 3/I0POBbsI U TTO3BOJIAIOLINE OLEHUTh
JOCTIDKEHUE WMH 3alUTAaHUPOBAHHBIX B OCHOBHOWM 00pa3oBaTENBbHOM IMporpaMMme pe3ylbTaToB
o0yuyeHHsI U YpOBEHb C(OPMHPOBAHHOCTH BCEX KOMIETEHLUH, 3asBJIEHHBIX B 00pa3oBaTeIbHOMN
porpaMMe.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJIMHBI

XapakTepucTUKa MaTepHalIbHO-TEXHUYECKOrO 00ecreyeHus] AUCHMIUIUHBL  (MOIYJIS)
cocTaBisieTcsi B cooTBeTcTBUHU ¢ TpeboBanusmMu OI'OC BO.

MaTepHaano-TeXHqucxoe obecnieucHue AUCHOUIIIIMHBI TTPU 06yLIeHI/II/I C HUCIIOJB30BaHHUECM
TPAAUIIUOHHBIX TEXHOJIOTHI 06y‘-ICHI/I$I.

HaumeHoBaHue y4eOHBIX ayAUTOPHH,
JadopaTopuii, MaCTEPCKUX, ONOIUOTEK,
CIIOPT3aJ10B, OMelIeHU 1151 XPAHEHHUs U
NPOoPHIAKTHYECKOT0 00CTy:KMBaHUSI Y41eOHOT O
000py10BaHUs U T.IL.

OcHaleHHOCTh y4eOHbIX AyAUTOPHi, 1adopaTopwuii,
MACTEPCKHUX, 0M0JIMOTEK, CHOPTHBHBIX 32J10B,
TOMelleHMil VIS XPaHEeHHUs U NPOPHIAKTHYECKOT 0
00CJIy)KMBAHUS y4e0OHOr0 000py10BaHus U T.II.

115419, r. MockBa, yJ. Jlonckas, a. 39, cTp. 4

ayJTUTOPUH ISl TIPOBEJICHUS 3aHATHI KOMIUIEKT y4eOHO# MebenH,

JIEKIIMOHHOTO THIIA TEeXHUYECKUE CPEICTBA OOYUCHHUS, CITy KAIUe JUIs
mpeacTaBiIeHus yueOHo nHpopManuu O0IbLION
ayJIUTOPUU:

— HOYTOYK;
— TPOEKTOD,
— DJKpaH

ayJTUTOPUH ISl TIPOBEJICHUS 3aHATHI KOMIUIEKT y4eOHO# MebenH,

CEMHMHAPCKOT0 TUIA, TPYIIIOBBIX U TEXHUYECKUE CPEICTBA O0YUEHUS, CIIy>KaIINe JIs

VMHIMBUAYaJbHBIX KOHCYJIbTALUH, TEKYIIETO MpeacTaBiIeHus yueOHOH nHpopMauu 60IbLION

KOHTPOJISL ¥ IPOMEXYTOYHON aTTECTalluu, 10 ayIUTOPUHU:
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HaumeHoBaHue y4eOHBIX ayAUTOPHI,
JabopaTopuii, MacTepCcKHX, 0N0INOTeK,
CIIOPT32J10B, IOMeIIeHUi ISl XPAHEHHUS H
NPOPHIAKTHYIECKOT0 00CIy:KMBAHHSA Y4eOHOT 0
000py10BaHUS U T.II.

OcHaleHHOCTh y4eOHbIX AyAUTOPHU, 1a0opaTopuii,
MAacCTepPCKUX, 0M0JIHO0TEK, CHOPTUBHBIX 327108,
TIOMelleHMii VI XpaHEeHHUs U NPOPUIAKTHYECKOT 0
00CIy>KUBAHHUS Y4e0HOr0 000py10BaHus U T.II.

NPaKTHIECKON TTOIrOTOBKE, IPYIIHIOBBIX U — HOYTOYK;
WHMBUIYaJIbHBIX KOHCYJIbTAIAI — IPOEKTOp,
— 9KpaH

IMomMemenns 115 cCAMOCTOSITEILHOM PadoTHI
00yYaoImmnXxcs

OcCHaIIEeHHOCTH MOMEIIEHUH 11 CAaMOCTOATEILHOM
padoThI 00yYaAIOIHXCS

Aynautopus sl CaMOCTOATENBHOM pabOTHI
CTyJEHTa, a. 6315

— KOMIIBIOTCpHAasA TCXHUKA,
TTOJKJIFOYCHHUEC K CCTH «I/IHTepHCT»

119071, r. MockBa, yia. M. Kaay:kckas, 1. 1, cTp. 3

YuransHbIA 3251 OMOINOTEKH

— KOMIIBIOTCpHAasA TCXHUKA,
TTOJKJIFOYCHHUEC K CCTH «I/IHTepHCT»

MaTepI/IaHBHO'TeXHI/I‘IeCKOG obecneyeHne y‘IC6H0ﬁ JUCHUILIMHBI  IIpH O6y‘IeHI/II/I C
HCIIOJIb30BAHHUEM BJICKTPOHHOI'O O6y‘-I€HI/I$I N JTUCTAaHIIMOHHBIX 06p330BaT€JII)HI)IX TEXHOJIOTHH.

Heo0xoanmoe o6opynoBanne ITapameTpsl

TexHuueckune TpeﬁOBaHl/Iﬂ

IlepconanbHbiii kKoMmbloTep/ | Be6-Opaysep

Bepcust nporpamMmmHOTo obecriedeHus He HIDKE:

HOYTOYK/TIJTAHIIIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Sunekc.bpayzep 19.3

MHUKPO(]OH, OrneparmoHHas cucTeMa Bepcus nporpaMMHOT0 00€CIIeYCHHS HE HIDKE:
TUHAMUKH, Windows 7, macOS 10.12 «Sierra», Linux
JOCTYTI B ceTh MHTEpHET Beb-kamepa 640x480, 15 kanpos/c

Mukpodon

JIF0001

HAyIIHUKH)

JuHamMuKH (KOJIOHKY WU | JTI0ObIe

Certb (WHTEpHET)

[loctostHHast ckopocTh HEe MeHee 192 kbut/c

TexHonornueckoe oOecreyeHne peanus3aluy IPOrpaMMBbl/MOIYJS OCYIIECTBISETCS C
UCIIONIb30BAHUEM  DJIEMEHTOB  JJEKTPOHHOW  MHQOPMAIMOHHO-00pa30BaTENbHONW  CPEIbI

YHUBEPCUTETA.
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10. YYEFHO-METOJAYECKOE U HHOOPMAIIMOHHOE OBECIEYEHUE YYESHOM JUCHUATIIMHBI
B m3amus Anpec caiita 9bC KosimuectBo
Ne Ton HMJIM 3JIEKTPOHHOI'0 pecypca IK3EMILISIPOB B
ABTOp(BI) HaumeHoBaHMe U3TaAHUSA (yueOoHHUK, YII, HN3nareancTBO o
n/n MII 1 1p.) U3IaHHus (3anonnsaemcs 015 u30aHUlL 6 oudIMoTeKe
P- 9J1EKIMPOHHOM 8U0e€) YHusepcurera
10.1 OcHoBHas AUTEPATYpPA, B TOM YHCIIE HIEKTPOHHBIC N3AaHUS
1 Cokonosckuii P.U., TexHuYecKast TEpPMOIMHAMHUKA. VYuebHoe M.: MLV T 2016 http://znanium.com/bookread2.php?b Ha Kadl)sfpe -10
HIapmap H.M. KoHcrmekT nexnuit nocobue - 00k=792235 ’
2 HcTouHnKky 1 CHCTEMBI na kadenpe 10
Mapkosa K.A., TETIOCHA0KEHUS VYuebHoe M.: MLV T 2016 http://znanium.com/bookread2.php?b IHTp
[MepBak I".H. MIPOMBILICHHBIX TPEANPUSITHH. nocooue - 00k=792232 ’
KoHcnekr snekuuit
3 Tropun M.IL., PekynepaTtuBHbIe VYuebHoe ) http://znanium.com/bookread2.php?b
bopoauna E.C. TEIUIOOOMECHHHUKH M UX PacyeT mocodue M.: MEVAT 2016 00k=961397
4 PacueT u nmoBeIIeHNE
Kowmesesa MK 3¢ PEKTUBHOCTH MPOLIECCOB VYuebHoe M.: MIYT 2015 http://znanium.com/bookread2.php?b
o TEPMOBIAXHOCTHOI 00paboTKH nocobue h 00k=782942
TEKCTWIBHBIX MaTepHalioB
5 TemmomaccooOMeHHbIE POLIECCHI )
?ﬁiﬁ:ﬂgﬁ'h 1 000pyIOBaHUE B JISTKOW U 3/::0661{;: M.: MI'YAT 2014 iaTKa(bez[pe 8
P o TEKCTUJIbHOW MPOMBIIIJIEHOCTH )
6 T Koncrekr neknuii mo Kypey YuebHOE M.: MLYJIT 2014 Ha kadenpe - 8
«KnHetnueckas Teopusi TEIIOTHD | Tocodue IIT.
7 Tropun, M. I1. , Pacuer pexynepaTHBHBIX VYuebHoe M.: ®I'BOY BO «PI'Y 2012 http://znanium.com/bookread2.php?b
Amnapymknaa MLA. TEIUIOOOMEHHBIX anmnapaToB mocodue M. A.H. KoceirrHay 00k=465554
8 [Mapnap H.M., Temmomaccoodmen. Kparkuit o, M.: ®I'BOY BO «PI'Y 2023 4 wr.
Kmakun JI.I. CIIPAaBOYHUK uM. A.H. Kocsirnnay
9 [Mapnap H.M., COopHUK 3a/1a4 ¥ TECTOB IO YyebHoe M.: ®I'BOY BO «PI'Y 2022 4 .
Kmakwn JI.U. TermoMaccooomeny. Yacts 1 mnocooue uM. A.H. Koceirnnay
10 [Mapnap H.M., COopHUK 3a/1a4 ¥ TECTOB IO YuebHoe M.: ®I'BOY BO «PI'Y 2022 4 1.
Kwmaxun JIL.U. TemiomMaccoodbmeny. Yactp 2 mmocooue uM. A.H. Kockirnnay
10.2 lononHuTENbHAS IUTEPATYPa, B TOM YHCIIE AJIEKTPOHHBIE U3TAHUS
1 Kpacosckuii B.M. BeimosiHeHre O€TOHHBIX paboT: VYuebHoe mocobue | M: OO0 2023 https://urait.ru/viewer/vypolnenie-

3uMHee OeToHupoBaHue. B 2 4.

s CITO

«3narenscTBO FOpaiT»

betonnyh-rabot-zimnee-
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Yacts 1.

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

2 BeimosiHeHne O€TOHHBIX paborT: ) https://urait.ru/viewer/vypolnenie-
Kpacuosckwuit 5.M. 3uMHee OeToHupoBaHue. B 2 4. YJ;{;?:I}(I)SHOCO@/IC z/I[/'IBOE?[SHBCTBO Opaiis 2023 betonnyh-rabot-zimnee-
Yacts 2. 8 A P betonirovanie-v-2-ch-chast-2-517719
3 Pyno6awra C. I1., Xumunueckas TEXHOTOTHS: . https://urait.ru/viewer/himicheskaya-
Juddy3rnoHHBIE TPOIECCHI. z:ffg;: iﬁfggﬂbcmo Opaiit 2023 tehnologiya-diffuzionnye-processy-v-
Kapramos 3. M. Yacts 2. 5 P 2-ch-chast-1-516153
4 PynoGamra C. I1., Xumudeckas TEXHOJIOTHS: . https://urait.ru/viewer/himicheskaya-
Tt dy3noHHBIE TPOIIECCHI. z:sgg;: i/llxisoz(;)HBCTBo Opaiits 2023 tehnologiya-diffuzionnye-processy-v-
Kapramos 3. M. Yacts 2. A P 2-ch-chast-2-516644
5 Iporiecchl U anmaparsl MHIIEBBIX ) https://urait.ru/viewer/processy-i-
I'nesaunosa A. U. MPOM3BOJICTB 2-€ U3[., IEp. U Yuebroe nocodue | M: 000 . 2023 apparaty-pischevyh-proizvodstv-
ms CITO «M3parensctBo FOpaiT»
IIOTI. 516046
6 IIporecchl 1 anmaparsl MUIIEBBIX Y;ﬂe6Hoe nocoGue M: 000 https://urait.ru/viewer/processy-i-
T'uesmunosa A. 1. IIPOU3BOJICTB 2-€ U3[., IIep. U a . . 2023 apparaty-pischevyh-proizvodstv-
akagemuueckoro | «M3maremsctBo KOpaiiT»
JIOIL. 513613#page/l
OakayaBpuaTa
7 ) https://urait.ru/viewer/teoriya-
Kapramos .M., Teopus Temomacconepenoca: YuebHoE M: 000 teplomassoperenosa-reshenie-zadach-
Kymuaos B.A., pelIeHue 3a1aq st . 2023 dl | h-k kei
Kanamuukos BB MHOTOCIIOMHBIX KOHCTDYKIHH rocooue «M3parensctBo FOpaiT» ya-mnogosloynyh-konstrukciy-
T 5161544#page/l
8 [Ia6apos A.B. - oTB. | Teopus TermioMacconepeHoca B VaeBrioe M: 000 https://urait.ru/viewer/teoriya-
pen., Kuciuipia He(TEra30BbIX M CTPOUTEBHBIX HocoGHe «Ixi3 arennerso IOpaiins 2023 teplomassoperenosa-v-neftegazovyh-
A.A. - oTB. pen. TEXHOJIOTHSX ! P i-stroitelnyh-tehnologiyah-498905
9 ger;g: g Jﬁl o Temnorexuuka B 21. Tom 1. VaeBHIK 11 M: 000 https://urait.ru/viewer/teplotehnika-v-
s I ﬂXI;IH' AC If TepMoauHAMUKA U TCOPHSI CIIO a <<I/i3 ArenseTBo FOnaiits 2023 2-t-tom-1-termodinamika-i-teoriya-
Eoi.}’e; A TemI000MeHa A p teploobmena-516581
10 ](«::ezl(;g(e): g JJ':[[’ o Tennorexnuka B 21. Tom 2. VaeGHIK s M: 000 https://urait.ru/viewer/teplotehnika-v-
p o A TepmoanHaMuKa u TeOpHs a : . 2023 2-t-tom-2-energeticheskoe-
pexn., lpsxun A.C. - CIIO «M3parensctBo FOpaiT» isol . lotv-516585
107 e, TerooOMeHa Ispolzovanie-teploty-
11 Egoq)ﬁeBﬂEﬁg' A 121011_ Temtorexmuxa. TIpakTuKym VYuebHoe M: OO0 2023 https://urait.ru/viewer/teplotehnika-
ﬁ oi.,pe Irl) o P Y rocodue «MznarensctBo OpaiT» praktikum-516588
12 BricTpriuii .. TemnoTeXHUKa ¥ SHEPTOCHIIOBOE VueOHuK s M: OO0 2023 https://urait.ru/viewer/teplotehnika-i-

000pyI0BaHHE MTPOMBIIIIIICHHBIX

AKaJICMHUYCCKOI'0O

«M3npatenscTBo FOpaiT»

energosilovoe-oborudovanie-
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pEANPUATHH OakajlaBpuaTa promyshlennyh-predpriyatiy-512922
13 Kynunos B. A., TexHiIeckas TePMOIMHAMHIKA 1 VYueOHuK i M: 000 https://l_Jralt._ru/v_lewer/tehmcheskaya-
Kapramos 3. M., rerUIoneneIata AKATNEMHUECKOTO | o o TOpaiis 2023 termodinamika-i-teploperedacha-
Credantok E. B. pei OakanaBpuaTa 8 P 510604
14 MonekynspHas Gpu3rka u YueGHoe nocodue https://urait.ru/viewer/molekulyarnay
JUIS M: OO0 A : . .
Byxaposa T".J1. TepMoHaMuKka. Merouka . 2023 a-fizika-i-termodinamika-metodika-
akajgemudeckoro | «MsparensctBo FOpait» .
NIpenoiaBaHus prepodavaniya-513121
OakanaBpuaTa
15 ®uzuka. MonekyisipHas pusuka | YuyeGHOe https://uralt.ru/we_w_e r/ﬂ.z'ka_
byxaposa I'.J{ U TepMoJMHaMKKa. MeTonuka nocooue s M: 000 2023 molekulyarnaya-fizika-i-
yxap A pMoa ’ o a «U3narensctBo KOpaiT» termodinamika-metodika-
NpenoJaBaHus CIIO .
prepodavaniya-513246
16 Kocunos A /1., . . .
MeToabl PH3HYECKOrO YuebHoe M: 000 https://urait.ru/viewer/metody-
Koctiopuna A.T'., . 2023 .. .
Bparm O.A IKCIEPUMEHTA mocooue «U3narensctBo KOpaiT» fizicheskogo-eksperimenta-494206

10.3 MeToandeckre Matepraisl (yKa3aHUs, PEKOMEHIAINA 10

OCBOGHUIO JUCUIHUIUTAHEI (MOyIisi) aBTOpoB PI'Y mm. A. H.

Kocriruna)

1 TeromaccooOMeHHbBIE TPOLECCHI VaeBio-
: i 2 _
Kmaxun JIL.U., 1 000pyHOBaHKeE I 00pabOTKH METOIIHECKOE M.: MI'YJIT 2016 http._//znan|um.com/bookread2.php ?b | ma xkadeape — 5
Mapnap H.M. TEKCTHJIBHOTO MaTepHaia B HoCoBHe 00k=792218 IT.
BO3/IyIIHOM M MAPOBBIX Cpenax
2 CucreMbl OTOILICHMS, Metoauueckue
: i ? _
Mapkosa KA. BEHTHJISIIIUH 1 yKa3aHus M.: MIYT 2016 http._//znan|um.com/bookread2.php ?b | ma xadempe —5
KOHAUIMOHUpOoBaHUA. COOPHUK 00k=792227 IIT.
3aJIaHUi Ha KypCOBOM MPOEKT
3 Kmakun JLU., Pacuet pekymnepaTHBHBIX Meroanueckue M.: MLV T 2016 http://znanium.com/bookread2.php?b | na xadempe — 5
Hapmap H.M. TEINIO0OMEHHUKOB yKa3aHHs B 00k=792181 HIT.
4 YuebHo- . . o 3
[Tapriap H.M. CopO1uist BJ1aru TeKCTHIBHBIMU METOTHHECKOE M.: MI'YJIT 2016 http._//znan|um.com/bookread2.php ?b | Ha kadenpe — 5
MarepHantamMmu HocoBHe 00k=792236 IIT.
5 TemomaccooOMeHHbIE POLIECCHI VaeGHo-
: i 2 -
Kwmakun JL.U., n obopyoBaHue It 00pabOTKH METOIIHECKOe M.: MLYJIT 2016 http._//znanIum.Com/bOOkreadZ.php ?b | ma xadenpe —5
Mapnap H.M. TEKCTUJIBHOTO MaTepHaia B HocoGHe 00k=792218 IT.
BO3IYIIHOM M NapPOBBIX cpefax
6 TennorexHu4eckuit pacuer Metoaundeckue . .
Kwmakun J1LU., . http://znanium.com/bookread2.php?b | na xadenpe —5
[apriap H.M. YCTaHOBKH JUISI CYIIIKU yKa3aHHus M.: MI'YVAT 2015 00k=792183 .
TEKCTHJIBHBIX MAaTEPUAIOB
7 Kmaxun JI.U., Meronndeckue ) Ha kadenpe — 5
[apniap H.M. Pacuer u BbIOOp Kanopugepon yKasaHus M.: MI'YVAT 2015 .
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8 Jaxaposa A A Meroanyeckue http://znanium.com/catalog/author/7a
p iy MaccooOMeHHBIE TPOIECChI yKa3aHus M.: MTYAT 2015 5b1f0d-dc24-11e4-b489-
CantsikoBa B.C.
90b11c31de4dc
9 Pa3pabotka mogenei Metroanyeckue . :
Benoycos A.C., . http://znanium.com/bookread2.php?b
Benoycos B.H. TEII000MeHa B MPOTOYHBIX yKa3aHUs M.: MI'VAT 2014 00k=961364
TEXHOJIOTHYECKHX anmaparax
10 3ajaun 1 3aJaHUs B TECTOBOI ) .
. . MeTtoaundeckue ) http://znanium.com/bookread2.php?b
Komenera M.K. ¢dbopme 1o 001Iel XUMUICCKOM yKasaHus M.: MI'VAT 2013 00K=465542

TCXHOJIOTUHU
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11.1. Pecypchl 251eKTpOHHOM OMOINOTEKH, HHPOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI

U poeccroHaIbHbIE 0A3bl JAHHBIX:

Cpox
Ne Ile Homep n Mapraep o ) JIeHCTB
puo AaTa IIpeamer norosopa Ccpbli1Kka Ha YJIEKTPOHHBII pecypc ust
nn J0TOBOPY
a JA0roBOpa J0TOBO
pa
IIpunoxenue O npenocraBieHUN PITHI baza nannpix The Wiley Journals JHetict
I x JocTyna K Databas (rmyOuna gocryna: 2019 r. | yer o
1 202 | mucemy AJIEKTPOHHBIM -2022r1.) 30.06.2
13 PIIHU ot pecypcam Wiley https://onlinelibrary.wiley.com/ 023 .
07.04.2023 r.
Ne 574
PIIHU O mpenocraBieHUA PITHU baza manneix Springer Materials: JleticT
202 Uudopmanmo | mocrymna k 6azam https://materials.springer.com/ yer 1o
2. 3 HHOE TIMCHEMO MAHHBIX U31aTEIbCTBA 29.12.2
Ne 1948 ot Springer Nature 023 r.
29.12.2022
PIIHU O npenocraBIeHUN PLIHU basa manneix Springer Nature JelictB
Nudpopmanno | moctymna k 6azam Protocols and Methods: yeT 1o
3. | 202 http://experiments.springernat 29.12.2
3 HHOC MUCbMO I[aH.HI)IX H31aTCIbCTBA p: experlmgn S.springernature.co A2,
Ne 1949 or Springer Nature m/sources/springer-protocols 023 r.
29.12.2022
PILIHU O mpemocraBieHHN PIIHA https://www.orbit.com/ JleiicTB
202 Wudopmanmo | mocrymna K yeT 1o
4. 30.06.2
3 HHOE MTHUCBMO | 3JIEKTPOHHBIM
Ne 1955 ot pecypcam Questel SAS 023 1.
30.12.2022
PIIHU O mpenocraBieHHN PITHU https://www.ccdc.cam.ac.uk/ JleticT
Wudopmammo | mocrtyma k 6aze yeT 1o
5 202 | HHOE MHUCBEMO nanHbIX koMnaauu The 31.12.2
"3 Ne 1956 ot Cambridge 023 r.
30.12.2022 Crystallographic Data
Center
202 | doroBop O mpemocTaBieHHN 000 https://e.lanbook.com/ JleiicTB
6 3/2 | NeIlJI-02- MpaBa UCIIOJIb30BAHUS «H3marenncT yeT 110
" | 024 | 4/18-01.22 or | mpOrpaMMHOrO BO JlaHb» 17.02.2
07.02.2023 r. | obecrnieueHus 024 r.
202 | Horoeop O npenocTaBiIeHUH 000 Jeiict
2/2 | Ne494 »6¢c or | mocryma k DbC «GHAHNY . . €T JI0
" | 023 | 12102022 1. | Znanium.com M L s i o 12,102
023 r.
202 | doroBop O mpenocraBieHUN 000 https://urait.ru/ JleiicTB
2/2 | Ne 450-22 E- JOCTYTIA K «DIEKTPOHH yeT 1o
8. | 023 | 44-50t o0pa3oBaTeIbHOM oe 14.10.2
05.10.2022r. | miatdopme «FOPAMTY | usnarenscrs 023 r.
o IOPAUT»
202 | JlunensuonHsl | O mpemocTaBICHUN OO0 HBb https://www.elibrary.ru/ JeticT
2/2 | it morosop JOCTYTIa K yeT 10
023 | SCIENCE nH(OPMAITMOHHO- 25.05.2
INDEX AHAIUTHYECKOM 023
9 Ne SIO- cucteme SCIENCE
8076/2022 or | INDEX (BKIIOUE€HHOTO
25.05.2022 r. | B HAy4HBI
nH(pOpMaNOHHBIH
pecype

eLIBRARY.RU)



https://www.orbit.com/
http://www.ccdc.cam.ac.uk/structures
https://e.lanbook.com/
https://znanium.com/
https://urait.ru/
https://www.elibrary.ru/
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202 | dorosop O mpenocraBieHUN 000 https://e.lanbook.com/ JeticTB
2/2 | Ne 52-22-EIl- | mpaBa KCIOJIb30BAHUS «H3nmarenscT yeT 110
023 | 223-5P ot IIPOrpaMMHOTO BO JlaHb» 18.02.2
18.02.2022 1. obecmeuenus. O 023 1.
JlomomHUTENb | MPEeIOCTaBICHUU
10. HOE JOCTYTIA K pa3aeam
COorJalicHue 0a3bl JaHHBIX
Nel x
Horosopy
Ne 52-22-ETI-
223-5P ot
18.02.2022 1.
Ipunoxenne | O mpegocTaBICHUH PIIHU basa nannbix The Wiley Journals Pecypc
1 JoCcTyna K Databas (rny6una gocryma: 2023 Geccpo
1 202 | nucemy 3NEeKTPOHHBIM I.) YHBIN
| 3 | PUHMU or pecypcam Wiley https://onlinelibrary.wiley.com/
07.04.2023 1.
Ne 574
IIpunoxenne | O mpenocTaBleHUU PITHUA Basa nannpix Nature journals (rox Pecypc
1 Joctyna K uznanus — 2023 r. - TemMaTuyecKas beccpo
K TUCHMY coJepKaHuIo 0a3 kosmekrms Physical Sciences & YHBIHA
PIIHU ot JIAHHBIX U31aTEJIbCTBA Engineering Package):
202 29.12.2022 r. | Springer Nature https:/www.nature.com/
12. 3 Ne 1950 basa nannpx Springer Journals
(rox m3panusg — 2023 1.-
TeMaTuveckue Koutekiuu Physical
Sciences & Engineering Package) :
https://link.springer.com/
[Ipunoxenue O npenocraBaeHUH PLIHU basa nannbix Springer Journals Pecypc
1 JOCTyTa K (ron uznanms — 2023 r.- beccpo
K TUCBMY coJepKaHuIo 0a3 TeMaThuecKas Kojuekuus Social YHBIH
PIIHU ot JIAHHBIX U3aTEJIbCTBA Sciences Package) :
202 29.12.2022 r. | Springer Nature https://link.springer.com/
13. Ne 1949 baza manneix Nature Journals -
3 ;
Palgrave Macmillan (ron m3nanus —
2023 r. TeMaTHYSCKON KOICKITUN
Social Sciences Package)
https://www.nature.com/
[Ipunoxenue O npenocraBIeHUH PLIHU basa gannbix Nature journals, Pecypc
1 J0CTyTa K Academic journals, Scientific 6eccpo
K IHUCbMY COJICpXKAHUI0 0a3 American (rog uzganus — 2023 r.) YHBII
PIIHU ot MAaHHBIX U31aTEILCTBA TeMaTHYeCKOU KoJutekumu Life
29.12.2022 r. | Springer Nature Sciences Package .):
Ne 1948 https:/www.nature.com/
baza ganneix Adis (roa u3gaHus —
14. 202 2023 r.) TeMaTHICCKON KOICKITUU
3 Life Sciences Package
https://link.springer.com
Ba3za nannbix Springer Journals
(rog uznanmst — 2023 r.: -
TemaTtuueckas koiekius Life
Sciences Package) :
https://link.springer.com/
Ipunoxkenne | O npemocTaBIeHUH PILIHA eBooks Collections (i.e.2023 eBook | Pecypc
1 JIMIEH3HOHHOTO Collections, ron m3nanus - 2023, B | 6eccpo
15. 202 | x nucemy J0CTyIa K T.4. BBINMYIIEHHBIX B 2022 1. - YHBIN
3 PIIHU ot COJICPKAHUIO 0a3bl Temaruyeckas kosekims Physical
29.12.2022 r. | maHHBIX Springer Sciences, Social Sciences, Life
Ne 1947 eBooks Collections Sciences,Engineering Package):



https://e.lanbook.com/

U31aTeIbCTBA Springer
Nature
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http://link.springer.com/

IIpunoxenue O npenocraBieHUN PoOOU Basa nanneix Nature journals Pecypc
1 J0CTyTa K kosueknuu Academic journals, 6ecepo
K TUCBMY AJIEKTPOHHBIM Scientific American, Palgrave YHBIN
202 PODU ot pecypcam Springer Macmillan (Bbimycku 2022 1.):
16. 5 08.08.2022r. | Nature https:/www.nature.com/
Nel065) https:/link.springer.com
baza nannbix Springer Journals:
https://link.springer.com/
[punoxenne | O MpemoCTaBICHAN POOU baza nannsix Springer Journals: Pecypc
1 JOCTyTIa K https://link.springer.com/ 6eccpo
17 202 | x nucemy 3NEeKTPOHHBIM Basza nannsix Adis Journals YHBIN
| 2 | PO®U or pecypcam Springer (bimycku 2022 1.):
30.06.2022r. | Nature https://link.springer.com/
Ne 910
[Mpunoxenne | O mpenoCTaBICHAN POOU Basza nannsix Nature journals Pecypc
1 JOCTyTa K (BBIYCKH Geccpo
18 202 | x mucemy 3JIEKTPOHHBIM 2022 r.): https:/www.nhature.com/ YHBIH
| 2 | PDDUor pecypcam Springer basa nanneix Springer Journals:
30.06.2022 r. | Nature https://link.springer.com/
Ne 909.
Mpunoxenne | O mpemocTaBieHUN POOU eBooks Collections (i.e.2020 eBook | Pecypc
1 JIUIIEH3HOHHOTO Collections): Geccpo
K IIHCHMY JOCTyTa K http://link.springer.com/ YHBIN
10. 202 | PODU ot COJIepKAHUIO Oa3bl
1 17.09.2021 r. | mamHBIX Springer
Ne 965 eBooks Collections
U3AaTeNnbCeTBa Springer
Nature
IIpunoxenue | O mpemocTaBICHUU POOU baza nannbix Springer Journals (3a | Pecypc
Ne 2 k nuceMy | CyOJI€LIEH3MOHHOTO 2019 r): https://link.springer.com/ Geccpo
20. 201 | POOU Ne 809 | moctyma K Bbasa nannbix Nature journals YHBIN
9 ot 24.06.2019 | conmepxanuto 6a3 (BBIITYCKI
T. AHHBIX U31aTEILCTBO 2019 r.): https:/www.nature.com/
Springer Nature
Jorosop O mpenocraBiIeHUN OI'BY PI'b | http://H36.pd/ Pecypc
Ne 101/H3B/0 | mocryma beccpo
21. | 201 486-11 oT «Ha 7 7
8 [IHOHAIIbHON YHBIH
21.09.2018 r. | »yIEKTPOHHOMH
6ubmmoreke» (HOb)
[Mpunoxenne | O npenocraBieHUH PODOU https://link.springer.com/ Pecypc
No2 x muebmy | moctyma k BJ| https://www.springerprotocols.com/ | 9€¢cPo
PODU Ne 779 | uznmarenncrsa _ _ YHEBIH €
501 | 0T 16.09.2016 | SpringerNature https://materials.springer.com/ 01.01.2
22. 1 g2 | T- (BBITyCKHM 32 2016- https://link.springer.com/search?fac | 017
017 2017 tr) et-content-
type=%ReferenceWork%22
http://zbmath.org/
http://npg.com/
201 Cornaienue O mpenocTaBieHrH 000 http://www.polpred.com Pecypc
23. | 62 Ne 2014 ot noctymna k bJ] CMU "TIOJITIPE[] Geccpo
' 29.10.2016 . CrpaBouHHK YHBIH
019 e
Horosop O npenocraBneHUN OI'bY PIT'b http://H36.pd/ Pecypc
201 | Ne 101/HOB/0 | moctyna Geccpo
24. | 5/2 | 486 ot «HanmonansHOM YHBIN
019 | 16.07.2015 . | smexTpoHHOI

OUOINOTEKE



http://нэб.рф/
https://link.springer.com/
https://www.springerprotocols.com/
https://materials.springer.com/
https://link.springer.com/search?facet-content-type=%25ReferenceWork%22
https://link.springer.com/search?facet-content-type=%25ReferenceWork%22
https://link.springer.com/search?facet-content-type=%25ReferenceWork%22
http://zbmath.org/
http://npg.com/
http://www.polpred.com/
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201 Cornamenue O cotpynHHUYECTBE B HIT http://www.neicon.ru/ Pecypc
25. | 3 Ne J1C-884- Koncopuunyme HBUKOH oeccpo
' 019 2013 or YHBIH
18.10.2013 .
Jlunensuonno | O mpeocTaBICHUH 000 http://www.elibrary.ru/ Pecypc
201 € COTJIalICHUC A0CTyna K «HaHI/IOHaJ'IL 6eccpo
Ne 8076 ot eLIBRARY.RU Has YHBIN
26. | 3/2
019 20.02.2013 1. 3JIEKTPOHHAs
6ubimoreka
» (HOB)
11.2. TlepedyeHb MpOrpaMMHOr0 OOECIIEUEHHUS
Nen/m|HanmeHoBaHue JIMIEH3HOHHOTO MIPOTPAMMHOTI0 PexBU3MTHI NOATBEPKAAIONIETO
o0ecnevyeHns MOKyMeHTa
1. \Windows 10 Pro, MS Office 2019 KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
PrototypingSketchUp: 3D modeling for everyone KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
3. V-Ray nns 3Ds Max KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
4. NeuroSolutions KkoHTpakT Ne 18-DA-44-19 ot 20.05.2019
5. Wolfram Mathematica KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
6. Microsoft Visual Studio KoHTpakT Ne 18-2A-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
9. Matlab+Simulink KOHTpakT Ne 18-DA-44-19 ot 20.05.2019.
10. |Adobe Creative Cloud 2018 all Apps (Photoshop, KoHTpakT Ne 18-9A-44-19 or 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-DA-44-19 ot 20.05.2019
13.  [Simplify 3D KoHTpakT Ne 18-5A-44-19 ot 20.05.2019
14. |FontLab VI Academic KoHTpakT Ne 18-20A-44-19 ot 20.05.2019
15. |Pinnacle Studio 18 Ultimate KoHTpakT Ne 18-9A-44-19 or 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 or 14.05.2019
18. |AnbT-®DuHaHCH KoHTpakT Ne 17-DA-44-19 ot 14.05.2019
19. |Ansr-MHBecT KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
20. |[Iporpamma juist moAroToBKH TecToB Indigo KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
21. |duanor NIBELUNG KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
22. |Windows 10 Pro, MS Office 2019 KOHTpakT 85-0A-44-20 ot 28.12.2020



http://www.neicon.ru/
http://www.elibrary.ru/
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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 [kontpakTt Ne 60-DA-44-21 ot 10.12.2021
(Windows)

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

27. |Network Server Standard Bundled List Price with KoHTpakT Ne 60-9A-44-21 or 10.12.2021
Service

28. |Office Pro Plus 2021 Russian OLV NL Acad AP LTSC [koutpakt 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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JUCT VYYETA OBHOBJIEHHUII PABOYEil NPOIPAMMBI YYEBHOI
JTUCHUIINHBI

B pabouyio mnporpaMmy y4eOHOW IUCIMIUIMHBI BHECEHBI W3MEHEHHS/OOHOBIEHHUS H
YTBEP)KJCHBI Ha 3aceIaHuu Kaeaphl:

Ne mnn

1N1))
00OHOBJICHUSA
PIIJ

XapakTep M3MeHeHUi1/00HOBIeHUI
€ YKa3aHMeM pasjeJia

HOMep MPOTOKOJIA
U 1aTa 3aceJaHus
kadeapbl




