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Pa6ouag mporpamMMa COCTaBIicHa Ha OCHOBE ®rOC BO mo HanpapieHUIO MOArOTOBKA
22.03.02 METAJUTYPTUSI (yposeb OaxamaBpuara) (TpHKa3 Munob6puayku Poccun ot
04.12.2015 r. Ne 1427)

PaGouas mOporpaMMma pacCMOTpeHa | omoGpena Ha gacemanmum  Kaeapsl
TemToTEXHIUECKHUX M 9HEPTEeTHUECKHX CHCTEM
11.02.2020, mporoxon Ne 4

3aB. kadenpoi + _E.B. AranuToB

Pa6oyast mporpamMma 0100peHa METO I IeCKOMH xomuccueit UOuA
26.02.2020 r. mpotoxon Ne 5
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Pa6oudast mporpamMma coCTaBJIeHa: / 2
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Penersent: /
3am. mavansauka [[DCT ITAO "MMK", KaH[. TEXH. HayK _ kf B.H. MuxaiiioBcKuii




JIner akTyann3anun padoyeii nporpaMmbl

PaGouast porpamMma IepecMoTpena, 00CyKIeHa U ofoOpena [l peansarii B 2020 - 2021
yueGHOM rofy Ha 3acenanuy Kapeaps! TermmoTeXHHIGLKAX 1 7epremqec1<nx CHCTEM

Or. Ne 1
E.B. AranuToB

ITpotoxon ot 1 ceprsiGps 20

PaGouast mporpamMma [epecMoTpena, 00CyK/ieHa 1 ono6gena s peanuzauuy B 2021 - 2022
yueGHOM TojTy Ha 3acefanuu Kapenpsl TemIoTeXHUIECKHX 1 SHEPreTHHIECKUX CHCTEM

ITpoToxon oT __ 200 e
3aB. kadenpoii E.b. AranuTos

PaGoyas IporpaMmma IepecMOTpeHa, 00CyKIeHa 1 ono6pena juist peanu3amm B 2022 - 2023
yueGHOM rofiy Ha 3acefanuy Kadespsl TeIoTeXHHUECKUX i SHEPreTHIECKUX CHCTEM

[TpoTokon oT ___ 200 s No-
3aB. kapenapoi E.b. AranuroB

PaGouyas IporpamMma epecMoTpeHa, 00CyxK/eHa 1 ono6pena st peammsanun B 2023 - 2024
yueGHOM rojy Ha 3acenanuu Kapenpsl TenioTeXHUYECKUX U SHEPreTHIeCKX CHCTEM

ITpoToKOI OT __ 205 Now -
3as. kadenpoit E.B. AranutoB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto ocBoenus: quctuiinHel «Temnopusnkay sBiseTcs n3ydyeHue (GyHaaMeHTalIbHbIX
3aKOHOB MIEPEHOCA TETUIOTHI, COBPEMEHHOM TEOpUHU TEII000MEHa U IPUMEHEHUE UX B TETLIOBBIX
pacueTax HarpeBa M OXJXKIEHHUS Tel Pa3indHoi (OpMBI ¢ Pa3IUYHBIMU TEILIOPUINYECKUMHU
cBoiicTBamu; (OPMUPOBAHUE Y CTYACHTOB, HA OCHOBE MOJIYYCHHBIX 3HAHUA ¥ YMEHUH, HABBIKOB
UX IPUMEHEHUs B TPO(heCCHOHATILHOM AeATEeIbHOCTH MPH PeIlieHus MPOoPecCHOHAIBHBIX 3a/ay.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Jucnumumza Terutogu3uka BXoAUT B 0a30BYI0 4acTh Y4€OHOTO TIaHa 00pa30BaTeIbHOM

MIPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

duznka

WNudopmaruka

I'mpporasonnHamuka

TexHonorusa npon3BoacTBa

TexHosornueckue npoueccs 1 000pyI10BaHKUE MPEANPUATHI TOPHO-METAITYPrUue€CKOro

KOMILJICKCa

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOUMBI ISl U3yUCHUS TUCIUTLTH/TIPAKTHK:

HanexxHoCcTh TEXHUYECKUX CUCTEM U TEXHOT'€HHBIN PUCK

Opranu3anus 1 ynpanjieHue 0€30MacHOCThIO JKU3HEIEATEIbHOCTH

DKoJoru4eckre npooieMbl IPOMBIIIEHHBIX 30H

DKO0JI0TUs TPOMBILUIEHHBIX PETMOHOB

be3onacHOCTb B Upe3BbIYANHBIX CUTYALUSX

[lepepaboTka 1 yTunu3aus OTX040B IPOU3BOJICTBA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbraTe ocBoenus nucuuminHbl (Monyis) «Termodusnkay oOydaronuics 10KeH
o01agaTh CIeAyIOIUMU KOMIETEHIHSMMU:

CrpyKTypHBII
JIEMEHT

KOMIICTCHIIM

[Tnanupyemsble pe3ynbTaThl 00ydeHUs

OIIK-1 TOTOBHOCTBIO MCIIOJIb30BaTh (PyHAaMEHTaIbHbIE OOIIEMHKEHEPHbIE 3HAHUS

3HaTh

0a30BEIC 3HAHUS B 0071aCTH €CTCCTBCHHOHAYYHBIX JUCHUIIJIMH; OCHOBHBIC
HpO6JICMLI C€CTCCTBCHHOHAYYHLIX JUCHUIINIMH,; OCHOBHBIC MCTOAbI PCIICHUA
HpO6J’I€M C€CTCCTBCHHOHAYYHBIX JUCIIUITINH.

YmMmern

BbIOpAaTh METOAMKH 0a30BBIX 3HAHUH B 001aCTH €CTECTBEHHOHAYYHBIX
JUCIUIUIMH; TPAMOTHO MOCTaBUTh 3a7auy, 0100paTh METOIUKY
HCCIIEIOBAHMSI U PELICHHUS TIOCTaBICHHON MPOOIeMbl; IPaMOTHO MOCTABUTh
3aja4y, Mogo0paTh METOIUKY MCCIIEOBAHUS U PELIEHUS TIOCTaBJICHHON
poOJIEMBI M PELIUTh €€ pa3HbIMU CIIOCOOAMHU.

Bnanetn

HaBbBIKaMU IMTPOBECACHHU A aHAIN3a IOCTaBJICHHON 3aJla4yi, HaBbIKaMH
MIPOBEICHUS aHAIM3a MMOCTABIEHHOM 3a/1a4yM, BEHIOOPA METOIUKH PEIICHUS
OCTaBJICH-HOU 3aaa4M,; HaBbIKaMU IIPOBCACHHA aHAIN3a IIOCTaBJICHHON
3aJ1a4M, BEIOOpPA METOIMKH PELICHUS TOCTABJICHHON 3a/1a4M U PELIUTH €€
pPa3HBIMHU CITIOCOOAMH.




IIK-4 TOTOBHOCTBIO HCITOJIB30BAaTh OCHOBHEIC IMMOHATHS, 3aKOHBI 1 MOJCTIN TEPMOJUHAMUKH,
XHUMHYECKOM KHHCTHUKHU, ICPCHOCA TCIJIa U MACChI

3HaTh

OCHOBHBIC OIPCACIICHUA U ITOHATHA 0a30BBIX 3HAHWH B 00J1aCTH
C€CTCCTBCHHO-HAYYHbIX NUCHUILJINH. q)yHI[aMCHTaHLHBIC OCHOBBI
€CTCCTBECHHOHAYYHBIX JUCHUIIIMH, OCHOBHBIEC METOAbI PECIICHNA TUIIOBBIX
3aaY 110 U3BCCTHBIM AJI'OPUTMaM U IIpaBUJIaM. OCHOBHEIE 3aKOHOMCPHOCTH
IIpOoLECCOB MACCOMEPEHOCA IPUMCHHUTECIIbHO K TCXHOJIOT'HYCCKUM
nponeccaM, OIMChIBATh, PACCUUTBIBATh U aHAJIU3UPOBATH ITPOLCCChI
IIEepe€HOCa TCIJIa U MACCHhI, BBIACIIATD (baKTOpBI, OIIPEACTIAIOIHNE UX
MHTCHCUBHOCTD.

YMeTn

OOBSACHATH TUIIMYHBIC MOJICNIM  3a/a4 B 00JIaCTH TeII000MeHa. 00CyXK1aTh
3¢ heKTHBHBIC CTIOCOOBI pEHICHHS TPOOJIEM TEIII000MeHa CTPOUTh U
aHAJIM3UPOBATh MATEMAaTHICCKUE MOJICIIN TEIIOMAacCOIIEpeHOca.
PacnioznaBats 3¢pdexruBHOE pemenne ot Hed(h(HEeKTUBHOTO, IPU PELICHUN
3a7a4 CJIOXKHOI'O TEIIOOOMEHA.

Bnaners

crocob6aMu JeMOHCTPALUKU YMEHHUSI BIIaZeTh cCOOpOM HUH(pOpMAIUU JIs
TEIUIOTEXHUYEeCKUX pacuéroB. Crocobamu cOopa 1 aHanu3a HHPOpPMAIIH O
TEIJI0-0OMEHHBIX MPOIIECCaX KOHBEKIIUEH, U3TYUCHUEM H
TEIUIONPOBOAHOCTHIO. MeToaMu pacueTa mporeccoB KOHBEKTUBHOTO
TEIJI0- U MAacCONEPEHOCa, TIepeIauu Teria U3IyuYeHUeM U MOJICKYJIIPHON
TEIUIONPOBOAHOCTBIO.




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 14,9 akaj. 4acos:
— aynutopHas — 12 akaj. 4acos;
— BHeayuTopHas — 2,9 akaJi. 4yacoB

— caMocTosTeNnbHas pabora — 84,4 aka. 4acos;

— MOJTOTOBKA K dK3aMeHy — 8,7 aka. yaca

dopma aTTecTaluu - SK3aMEH

AynuropHas s
KOHTaKTHas paboTa E 3 dopma TEKyIIEro
=
B aKaj. yacax 2] Bun KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) = . p Kon
> 3 © | camocrosaTensHOH | ycneBaeMOCTH U
JIACIMTUTHHBI N £ m . | xomnerenuun
o & paboThI MIPOMEKYTOYHOM
na6. | mpakr. | € &
Tlex. Z'g aTTecTaluuu
3aH. 3aH. | QU &
1. Pazgen 1. [onsTHE
TeTIoNepeaadn
1.1 TepmoauHamuKa U
MeXaHHUKa rasos. CaMocrosTensHoe
OcHOBHbIE CBEJICHUS. u3ydeHue yueOHon
DHTAJIBIIHNS, TEIUIOTA. 1 1 14 JTUTEPaTyPHI. Koncnexr nexuuii | [TIK-4, OIIK-1
OcHoBHEIE YpaBHEHHS Paznen 6, . 6.1.
TeyeHus: raza. OCHOBHBIC [punoxenwue 1.
CBECHUS] W3 MEXaHUKH
1.2 PexuMbl JIBHXEHHUS
JKHIKOCTH. VcTeueHue raza
qepes OTBEPCTHSL.
VYpaBHeHHE Beprymmm. CamocTosTenpHoe
CrpyiiHOE IBIDKEHHE Ta3a. u3yueHue y4eOHOH N
Py A Y M Koncnekr nexuuii;
Termo- W MaccomepeHoc. JATEPaTypPHI; ac-ter
SIBneHwus, 3aKOHBI u 0,5 2 0,5/0,5U| 14 | moxmroromka MJI3 P TIK-4, OIIK-1
3 MPaAKTUYCCKOTO
YpaBHEHHUS repeHoca Nel. Paznen 6, m.
3a1aHMs.
BEILIECTBA, Teria u 6.1. [Ipunoxxenue
UMITyJTbCa! 1.
TEIUIONPOBOTHOCTb,
KOHBEKIIHS, W3ITy4YeHUe,
mdhysus.
1.3 TemionpoBOIHOCTb.
JuddepennmansHoe CamocrosTensHoe
ypaBHEHHE n3ydenue yueOHol | KoHcnekr nexnmii;
TEIUIONPOBOJHOCTH. mutepatypsl; 113 acyeT
POBOL 05 | 11 | 11 | 14 parypeL; 11 P TTK-4, OTIK-1
TerIonpoBoAHOCTh  TPH Ne2. Pasmen 6, 1. | mMpakTHYECKOTO
CTallMOHAPHOM u 6.1. [Ipunoxenue 3aJaHusl.
HECTAMOHAPHOM PEKHME. 1.
Temonepenaua




1.4 KOHBEKTHUBHEIN TEIIO-

U MaccolepeHoc  Ipu
cBOOOTHOM u
BBIHY)KZICHHOM  TEYEHHH. CamocrosTensHoe
lMunponuaamuyaeckuit u usyueHue yueOHo | KoHcnekT nekiuii;
TEIUIOBOM  MOTpaHUYHbI nutepatypsi; U, ac-4yeT
CIIoBo orp M 05 | 1/0,51 [0,5/0,51| 14 epatypss; M3 pac-ae TK-4, OITK-1
CJIOH. Pannanmonnsrii Ne3. Pazpmen 6, m. | mpakTudeckoro
TEIIO- W MAacCOIEpPEHOC. 6.1. Ilpunoxxenue 3aJaHus.
OcCHOBHBIC ~ TIOHSTHA U 1.
3a-KOHBI. BUIBI JTYYHCTBIX
MTOTOKOB. CoxHBII
TEII000MeH.
HUroro no pazaeny 25 |4/1,51| 3121 56
2. Paznen 2. Temnoreneparus
CamocTosaTenpHOe
2.1 TemnoreHepamus 3a o .
nuzyueHue yueOHol | KoHcnekT nekuuii;
CYET CXKHWIaHUS TOILIMBA. mareparyphi; MJT3 pac-er
OcHoBHbIE 1 05 | 14 PaLypHL; TIK-4, OTIK-1
Ned. Pazpen 6, m.| mnpaxTHYECKOTO
XapaKTepPUCTUKH TOILIHBA.
6.1. Ilpunoxenne 3a/IaHusl.
OCHOBBI TEOPUH TOPEHUSI. 1
2.2 Pacuersl mMONHOTO H CaMocrosTensHoe
HEMOJHOTO TOpEHUs n3ydenne yue6noii | Koncrekr nexumii;
TOIUIMBA. TPONCTB 51 urepatypsl; U, yeT
ommBa. YCTpoHcTEa At 0,5 0,5/0,5¥1| 14,4 | "Teparypes M3 pacue TK-4, OTTK-1
CKUTAHUS TOIUIHBA. Ne5. Pazmen 6, m. | mpakTHdeckoro
Temnorenepanust 3a cueT 6.1. [Ipunoxenue 3aJlaHusl.
3JIEKTPOIHEPTHH. 1.
Hroro no pazaeny 15 1/0,51 | 28,4
Hroro 3a cemectp 4 |4/1,511| 4/2,51 | 84,4 JK3aMeH
Wrtoro no nucuurinHe 4 |4/1,51 | 4/2,51 | 84,4 JK3aMeH TIK-4,0I1K-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlns penieHus NpegyCMOTPEHHBIX BUAOB y4yeOHOM pa®OThl MpU M3YyYEHUU AMCLUIUINHBI
«Tennodusukay B KauecTBe 00pa30BaTENbHBIX TEXHOJIOTHI MCIONB3YIOTCS KaK TPaIUIMOHHBIE,
TaK U MOJAYJIbHO-KOMIIETEHTHOCTHbIE TexHoioruu. Ilepegaua HEOOXOIUMBIX TEOPETHUECKUX
3HaHUH W (HOPMHUpPOBAHME TMPEICTABICHUA 1O KypCy THPOHMCXOAUT C TNPUMEHEHUEM
MYJIbTUMEAUMHOTO 00OpYyAOBaHMs. JIEKIMOHHBIA MaTepuall 3aKpeIuiseTcss Ha MNPaKTUYECKUX
paboTax, rje NpUMEHSETCS COBMECTHAsl AEATEIbHOCTh CTYAECHTOB B T'pYIINE, HAIlpaBJICHHAs Ha
pewieHre oOIIeH 3a7a4yd IyTe€M CIOXKEHHs pPEe3yJlbTaTOB HHAMBUIYAIbHOM pabOThl 4WIEHOB
rpynmnbl. JJis pa3sBUTHS U COBEPIICHCTBOBAHUS KOMMYHUKATHBHBIX CIIOCOOHOCTEH CTYACHTOB
OpPraHU3yIOTCA IPAKTUYECKHE 3aHATUS B BHUJE JAUCKYCCHUH, aHajM3a peallbHbIX NPOOJIEMHBIX
CUTYyalluld ¥ MEXAMCUMIUIMHAPHBIX CBSA3CH M3 PAa3NUYHBIX 00JacTeli B KOHTEKCTE pPEelIaeMoi
3agaun. CaMocTosTenbHas paboTa CTUMYIIMPYET CTYIEHTOB K CaMOCTOSITEIbHOM IPOpabOTKe TEM
B IIDOIIECCE MOATOTOBKHU KOHCIIEKTOB 1 MI13.

6 YueOHO-MeTOAUUECKOE 00eciedeHHe CAMOCTOSITeIbHOI PadoThl 00yYaOIIMXCs
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneYeHrue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. JIztozep, B.fl. TemnorexHuka u TersoBas paborta meueil [DneKTpoHHBIN pecypc:
yuebHoe nocobue / B.4. J[3t03ep. Cankr-IlerepOypr: Jlans. 2017. 384 c.

Pexum nocryma: https://e.lanbook.com/reader/book/93750/#1

2. CmupHoB, B. I'. Teruodusuka : yueonoe nmocodbue / B. I'. Cmupnos, B. B. Jpipaun, T.
JI. Kum. — KemepoBo : Ky3I'TY wumenun T.D. I'opbaueBa, 2018. — 171 c. — ISBN
978-5-00137-007-9. Pexxum moctyma URL: https://e.lanbook.com/book/115162

0) lonotHuTEIBHAS TUTEPaTypa:

1. Kyaunos, A.A. I'maporazonanHamuka: YueOHoe mocobue [DrekTpoHHBIH pecypc] /
A.A. Kynunos. M.: UTHOPA-M. 2018. 336 c. http://znanium.com/catalog/product/918073

2. Kynunos, A.A. Teromaccoobmen: YueOHoe mocodue [Dextponnbiii pecype] / ALA.
Kymuuaos. M.: HUIT MTHO®PA-M. 2015. 375 c. http://znanium.com/catalog/product/463148

3. bproxanos, O.H. IlleBuenko, C.H. Termmomaccooomen: Yuebuuk [Tekcr] / O.H.
bproxa-aoB, C.H. lllesuenko. M.: HUL] Uudpa-M. 2012. 464 c.

http://znanium.com/catalog/product/258657 .

4. Kynunos, A. A. T'opeHne opranudeckoro Tomiuea: YueoHoe mocoodue / Kyaunos A.A.
- Mocksa :HUIl MH®PA-M, 2015. - 390 c. (Beiciiee obOpaszoBanue: bakamaBpuar) ISBN
978-5-16-009439-7. - Tekcr : anekrponHsbIit. - URL: https://znanium.com/catalog/product/441989

B) MeTonuyeckue ykazaHus:

1. MarseeBa, I. H. DkcmepuMeHTalbHOE HUCCIEIOBAHHE TMPOIECCOB TEIIOOOMEHA !
yueOHOoe ocooun/ I'. H. Martseesa, FO. U. Taprakosckuid, b. K. CenuukuH. - 2-¢ u31., IOATOT. IO
ned. u3z. 2008 r. - Marautoropck: MI'TVY, 2011. - 1 sanektpon. ont. nuck (CD-ROM). - 3ari. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989. pdf&show dcatalogues/1/11191
53/989.pdf&view=true .- MakpooOweKT. - TeKCT : 3JeKTpOHHBIH. - CBEICHHS JOCTYITHBI TAK)KE
na CD-ROM.

2. ITunTa, T. H. DxcnepuMeHTaIbHOE UCCIIEIOBAHHE TTPOIIECCOB TEPMOIUHAMUKH.



https://e.lanbook.com/reader/book/93750/#1
https://e.lanbook.com/book/115162
http://znanium.com/catalog/product/918073
http://znanium.com/catalog/product/463148
http://znanium.com/catalog/product/258657
https://znanium.com/catalog/product/441989
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/1119153/989.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/1119153/989.pdf&view=true

JlabGopa-TopHbIii mpakTkyM: yueOHoe mocobue / T. H. [Tunts ; MI'TY. - Marautoropck : MI'TVY,
2013. - 1 onaekrpon. onrt. guck (CD-ROM). - 3arm. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1242.pdf&show=dcatalogues/1/1123
323/1242.pdf&view=true - MakpooObeKT. - TEeKCT : AIEeKTPOHHBIA. - CBEIEHHUS TOCTYITHBI
takke Ha CD-ROM.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

HaunmenoBanue o
1o Ne morosopa Cpoxk neiicTBuUS TULEH3UU

MS Windows 7
Professional(s  |A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 6eccpodHo
Professional
7Zip CBOOOJTHO 0EeCCPOYHO
FAR Manager CBOOOJTHO 06ecCpovHO
Linux Calculate |cBoOomHO 0eccpoUHO
Adobe Reader CcBOOOIHO 0eccpodHO
MS Windows 10
Professional (mms [[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CUCTEMbI
Hassanue kypca Ccblika

OnexkTpoHHas 0a3a NEPUOTUYECKUX H3AaHUMN
East View Information Services, OO0 «MBUC»
HammonansHast
uHpopMmalonHo-ananuTuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHASKC HAYYHOI'O ITUTHPOBAHMS
ITouckosas cucrema Akaaemust Google (Google
Scholar)
Wudopmannonnas cucrema - EnnHoe OKHO
JI0CTyTa K MHPOPMAIIMOHHBIM pecypcaM
denepanbHOe TOCYyIapCTBEHHOE OIOIKETHOE
yUpeKICHUE «DenepanbHbIit uncturyt|URL: http://www1.fips.ru/
IPOMBIIIICHHON COOCTBEHHOCTH
Poccuiickas T'ocynapcTBeHHas OubOnmoreka.

https://dlib.eastview.com/

URL: https://scholar.google.ru/

URL: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/cataloques/

Karayoru

ITIEKTPOHHBIC pecypenl bnbmmotexn MITY . http://magtu.ru:8085/marcweb2/Default.asp
I".'. HocoBa

MC)K,Z[YHapO,Z[HaSI HaYKOMCTPpHYICCKAA

pebdeparuBHas ¥ nojHoTeKCcTOBas Oaza manHbIx|http://webofscience.com
Hay4yHbIx n3ganui «Web of sciencey
MexyHapoHast pedeparuBHas u
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MarepuanbHO-TEXHHUECKOE 00ecIieueHNe AUCIUTUINHBI BKITIOUACT:

VYueOHbIe ayIUTOPHH JUTS IPOBEICHHS 3aHATHH JISKITHOHHOTO THIIA:

- MyJIbTHMEIMIHBIE CPE/ICTBA XPAHSHHUS, IEpEeIauu U IPEACTaBICHHUS HH(POPMAIHH.
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IMpuioxenue 1

O1neHouHbIE Cpe€ACTBA IJIA TEKYIIECTr0 KOHTPOJIA YCII€BAECMOCTH, l'lpOMe?KyTO‘IHOﬁ aTTeCTallu| 110
HTOraM OCBOCHHMA NTUCIHUIIMHBI

. OCHOBHBIE 3aKOHOMEPHOCTH MEXaHUKH II€YHBIX Ia30B.
. CBOOOIHBIE W YaCTHUYHO OTpaHUYCHHBbIC CTPYHHBIC TEUCHUSL.
. OrpaHn4eHHbIE CTPYHHBIE TeUCHHSA. IHKEKTOpP U HKEKTOP.
. IloTepu 3Hepruy Npu IBMKEHUH I'a30B.
. Bugpl nepenoca ternotsl. OCHOBHBIE TOHATHUS U ONPEACTICHUS.
. Auddepennuransaoe ypaBHEHHE TEIUIONPOBOAHOCTH. | paHUYHBIC YCIOBUSL.
. KoappummumenT rermmonpoBoaHOCTH cTayiel U (haKTOPHI, BIUAIONINE Ha HETO.
. CranmoHapHas 1 HeCTallMOHAapHAs! TEIIONPOBOIHOCTh
. KonBekTnBHBIH TemnooOMeH npu cBOOOJHOM U BBIHYKAESHHOM JIBUKEHUH T'a30B.
10. KpurepuansHbie ypaBHEHHS KOHBEKTHBHOTO TEIUIOOOMEHA.
11. TermmoobMeH n3y4eHreM. BUabl TyduCThIX TOTOKOB.
12. OcoOeHHOCTH H3TyUYCHHUS TA30B.
13. TennooOMeH U3Ty4eHUEM MEXIY TeJaMH, IPOU3BOJIBHO PACIIONIOKEHHBIMH B IIPOCTPAHCTBE.
14. YrnoBbie KO3 UITUSHTHI H3ITyYeHUSI.
15. TennmooOMeH U3Ty4eHUEM MTPU HATTMYUH SKPAHOB MEXKY TTOBEPXHOCTSIMH.
17. OcHOBBI TeOpUH MOMOOUS M MOJEIUPOBAHHS TEIIOTEXHUUYECKUX U TEIUIOIHEPTeTUYeCKUX
MIPOIIECCOB U 00OPYIOBAHUSI.
18. OcHOBBI pacueTa HarpeBa «TOHKUX» U «MAaCCHUBHBIX» 3arOTOBOK.
19. Xumnueckas 3Heprusl.
20. Pa3pymienne n o6pazoBaHie MOJIEKYJISIPHBIX CBsi3ell. Beiienenne n moriomeHne SHEPTuH.
21. OCHOBHBIE SHEPreTUYECKUE PECYPCHl XUMUUECKUE PEAKIIUN SHEPIETUKU.
22. OCHOBHBIE YCTPONCTBA '€HEPALIUU U UCIIOIB30BaHUS XUMUUECKOM SHEPrHH.
23. PaspylieHue 1 00pa30BaHHE aTOMHBIX CBSI3EH.
24. BolgeneHye 1 NorjioleHUe SHEPrun.
24. ConmHe4HOE U3ITyueHHe. XapaKTepUCTHKA.
25. AkkymysnupoBaHHe Teruia. THUIbl aKKyMYJISITOPOB.
26. TemnoBast 3HEPIUsl OKPYKAIOIIEH cpeabl.

O 001N DN B Wk —



OueHoYHbIE CPeACTBA AJ MPOBeJeHUs MPOMEKYTOUYHONH aTTeCTAlMU

a) Ilnanupyembie pe3yJbTaThbl 00y4eHHUS H OLIEHOYHbIE CPeACTBa JJIsl IPOBeAeHHS POMEKYTOYHOMH ATTECTALMU:

IIpusoxenune 2

CTpYKTypHBIH 21€MEHT
KOMIIETEHIIUN

[Inanupyemsie pe3ynpTaThl 00yYeHUs

OLeHOYHbIE CPENICTBA

OIIK-1. '0TOBHOCTEIO UCTIONB30BaTh (PyHAAMEHTAIBHBIE OOIIEHHKEHEPHBIC 3HAHUS

3HaTh: basoBrie 3HaHUA B obnactu | [lepedeHs TeopeTUIECKUX BOPOCOB K HK3aMEHY:
€CTECTBCHHOHAYYHBIX mucuuiuing; | 1. TepMoauHaMuKa 1 MEXaHUKa Ta30B.
OCHOBHBIEC TIPOOJIEMBI €CTECTBEHHOHAYYHBIX | 2. DHTaNBIHSA, TEIUIOTA.
JTUCIUIUIMH; OCHOBHBIE MeTOJbl pemieHus | 3. OCHOBHBIE ypaBHEHHs T€UEHU ra3a.
npo0JeM ecTeCTBEHHOHAYYHbIX AUCLUILUINH. | 4. OCHOBHBIE CBEICHHUS U3 MEXaHUKH Ia30B.
5. PexXxuMbl IBUKEHUS KUOKOCTH.
6. McTeuenue ra3a uepe3 OTBEPCTHSI.
7. YpaBHeHue beprnymu. CTpyiiHOE ABMKEHUE rasa.
8. Temio- 1 MaccomnepeHoc.
9. SlBnenus, 3aKOHBI W YpaBHEHUS TIepeHOCa BEIIECTBA, TEIUIa M HUMITYJIbCa:
TEIIONPOBOIHOCTh, KOHBEKITHUS, U3JTyueHHE, TUPPY3Usl.
YMerTsb: BeiOpare Meroaumku 0a30BbIX 3HaHu B | [IpuMepHOe mpakTHuecKoe 3aaHue Jis SK3aMeHa!

00JIaCTH €CTeCTBEHHOHAYYHBIX TUCIUILIHH;
TPaMOTHO TIOCTaBHTh 3ajady, M0a00paTh
MeTOI[I/IKy HUCCIICOOBAHUA nu peH_IeHI/IH
MOCTABJICHHOW  MPOOJIEMBI; IpaMOTHO
MOCTaBUTh 3a/avy, MOJ00paTh METOAUKY
WCCIICIOBAHUS M PEIIEHUs ITOCTABIEHHON
mpoOjeMbl W pemuTh €€  pa3sHBIMH
CII0CO0aMH.

1. B kakux CANHULIAX U3MCPACTCA KOJINICCTBO TEIIOTHI?

1. °C;

2. KI/M;

3. Jx;

4. H/™m

2. TenonpoBOTHOCTH KAaKUX MaTEPHAJIOB HAUOOIbIIas?
1. MerTanios;

2. I'azoB;

3. TBepabIX TEJ - AUIJICKTPUKOB;

4, Knaxocreit.

3. OT KaKuX MMapaMeTpoB 3aBUCUT KOI(D(PHUIIMEHT TEIUIONPOBOIHOCTH?
1. OT BUJIa ABVDKEHUS JKUIKOCTH;

2. Ot TeMiiepatyphl ¥ (U3UYECKUX CBOMCTB BEIICCTB;
3. OT MacChl U TUIOIIAJIN MOBEPXHOCTH TEa,




CTpYKTYpHBIH 3JI€MEHT
KOMIIETCHLINU

[Inanupyemsle pe3ynpTaThl 00y4eHNs

O1eHOYHBIE CPEICTBA

4, OT KOJIM4Y€eCTBa ITOABEIEHHON TEIUIOTEI.
4. Kakoe u3 ypaBHEHHE IUIOTHOCTH TEIJIOBOTO MIOTOKA COOTBETCTBYET MEPEHOCY TEIUIOTHI
TETIONIPOBOTHOCTHIO Yepe3 OTHOCIONHYIO TUNIOCKYIO CTEHKY:

o
1 q:z(tz_tl);
g=-Agradt;
q=alt, ~t);

A
a4, q:g(tz—tl).

5. ITo xakoMy U3 ypaBHEHHUM pacCUUTHIBACTCA TEIUIONEPEaaua Yepe3 CTEHKY ?

q — ﬂ‘(l‘cl _tCZ)

1. >
2 g = 7., : tgnﬂ)
24
ZLwcl _twc2
3. = *
7T 5 1

o, A o,
6. VYkazare, Kakomy 3HAYCHUU
TEIJIONPOBOJIHOCTD CTAJIEH.
1. 20-50Bt/(Mm°C)
2. 0,07-4Bt/(Mm°C)
3. 0,007 -0,07 Br/(m °C)
7. B xakux enuHUIEAX u3MepsieTcs K03(QOUIHEHT TEeIUIonpOBOTHOCTH?
1 Bm

2 !

WHTEPBAITY Ko3pUIMeHTa A  COOTBETCTBYET




CTpYKTYpHBIH 3JI€MEHT
KOMIIETCHLINU

[Inanupyemsle pe3ynpTaThl 00y4eHNs

O1eHOYHBIE CPEICTBA

B
M epad
B
M-2paod

4, Bm.

8. KoadpunuenT temnonepeaadn XxapakTepu3yeT HHTEHCUBHOCTD TIepelavyy TeIUIOTHI:
OT o1HOM Ccpenbl K APYToil;

BHyTpu TBEpIBIX CTEHOK;

OT o11HO¥ CpefIbl K IPYTOH uepe3 pa3faeuTeIbHYI0 CTCHKY;

OT XKUAKOCTEN K TBEPIbIM CTCHKAM.

9. Hucno ®ypre onpeaenser:

Pexxum aBMKEHUS )KUIKOCTH;

TepMudeckyto MacCUBHOCTH TET;

bespasmepHoe BpeMsl Harpesa;

duzuveckre napaMeTphl BEIECTBRA.

A

Eal A

Bnaners:

Hagsikamu IIPOBECHUS aHajn3a
MOCTaBJICHHON 3aJ1a4H; HaBBIKAMH
MIPOBEJICHNSI aHAJIN3a TIOCTABJICHHON 3a1a4H,
BHIOOpa METOJMKH PEIICHHS MMOCTABICHHON
3a/la4y; HaBBIKAaMHM IIPOBEACHHUS aHaIU3a
MIOCTaBJIEHHON 3a/1a4d, BbIOOpa METOIUKH
pelIeHns] OCTaBICHHON 3aa4il U PEIIuTh
€& pa3HBIMH CIIOCOOAMH.

[Tpumep 3aganus Ha pelieHre 3a1a4 U3 MpoPecCUHOHATLHON 00IacTu:
3amaua 1. I[lmockas mevHass CTEHKA COCTOMT M3 CJIOSI OTHEMOPHOrO Marepuala
TONMIMHON S;, M W TEIUIOM3OJAINMOHHOTO CJOosA TommuHon S, M. KoadduimeHTs

TEIUIONPOBOJHOCTH CJI0eB paBHbl: mepsoro A, , Br/(m K), Broporo A, , Br/(m K).
TemnepaTypa ra30B OMBIBAIONIUX BHYTPEHHIOK IMOBEPXHOCTh cTeHKH tr, C; koadduimeHt
TEIUIOOTAAYU K BHYTpPeHHEH crenke ¢, B1/(M-K); oT HapyXHOI CTEHKH K BO3LYXy «,,

Br/(M'K). Ilnomans cren f, m. Temmeparypa BO3ayXa, OMBIBAIOIIETO HAPYKHIOK
MTOBEPXHOCTh CTEHKH t;, °C.

Heo0Oxomumo onpenennTs:

a) oOI1ee TEIIOBOE CONPOTHUBIIEHHE OT Ta30B U BO3AYyXY - R, O0mwmii ko3hduiment
tertonepeaayn K, MiIOTHOCTh TEIUIOBOTO MOTOKAa ( M KOJHMYECTBO TEIUIOTH Q, Tepsemoe
CTEHKOMW MPH TPEX BapuaHTaX yYKa3aHHBIX B TaOIuIE 2;

0) HaiiTu Temneparypsl B cThike cioes t1, t2 ,t3 ans Tex ke BapuaHTOB;

B) TMOCTPOHMTH Ui TPETHEr0 BapHaHTa TpaUKH paclpelesieHHs] TeMIepaTypbl B




CTpYKTYpHBIH 3JI€MEHT
KOMIIETCHLINU

[Inanupyemsle pe3ynpTaThl 00y4eHNs

O1eHOYHBIE CPEICTBA

koopauHatax -Su  t-R; cpaBHHTH ¢ TeMmepaTypamH, MOTy4YeHHBIMU aHATUTHIECKUM ITyTEeM
( mo hopmymnam);

I') ONpEelNeNuTh CHIDKEHHE IOTeph TEIla BO BTOPOM M TPEThEM BapHAHTaX IIO
CPaBHEHHIO C IEpBbIM (B mpoueHTax). [lotepu mpu mepBoM BapHaHTe NPUHUMAIOTCA 32
100%;

1) pe3ylbTaTbl pacdyeToB NpeAcTaBuTh B Buie Tabmunbl 1 (Ilpwn. 1)) u cpemats
BBIBOZIBI O POJIM TEIUIOBOM M30JIALUH Ul CHIKEHHUS TIOTEPh TEIUIa yepe3 Kiaaky. BapuanTsl
3anmaun qaHel B Taommne 2 (Ilpum. 2).

IIK-4. '0TOBHOCTBIO HCIIOJIH30BATh OCHOBHEIE TMOHATHA, 3aKOHBI U MOAEJIN TEPMOANHAMUKH, XHUMHAYECKOU KHHETUKH, IIEPEHOCA TEIIa U MaCChl

3HaTh: OcHoBHBIe ~ ompeneneHuss W noHsATHS | [lepedeHb TeopeTHUECKUX BOIIPOCOB K AK3aMEHY:
0a30BbIX 3HAHHUN B obnactu | 1. Termonpooanocts. AuddepennnanbHoe ypaBHEeHUE TEIUIONPOBOIHOCTH.
C€CTCCTBCHHOHAYYHBIX JAUCHUIIIINH. 2. TCHHOHpOBOI{HOCTB IIpyu CTAaMOHAPHOM ¢ HECTALIMOHAPHOM PECIKUMCE.
DyHIaMEHTAJIbHBIE ocHOBHI [ 3. Temmnomepenaya. KOHBEKTHBHBIN TEIIO- W MAacCONEPEHOC TIPH CBOOOJHOM W
€CTECTBEHHOHAYYHBIX JMCIMIUINH, | BBIHYK/IEHHOM TEYCHUH.
OCHOBHBIC MCTO/Ibl PCIICHUA TUITIOBBIX 3aJia4 4. FI/IIlpOI[I/IHaMI/I‘IeCKI/Iﬁ M TETIJIOBOU IMOrpaHNYHBIC CJIOU.
N0 W3BECTHBIM alrOPHUTMaM W MpaBuiaM. | S. PagmanmoHHsIi Temo- n MacconepeHoc. OCHOBHBIE MTOHSTHS M 3aKOHBI.
OCHOBHBIE  3aKOHOMEPHOCTH  IIPOILIECCOB | 6. BHIBI JIy4HCTHIX TIOTOKOB.
MaccorepeHoca MIPUMEHUTENEHO K | 7. ClOXHBIN TETIIO0O0OMEH.
TEXHOJIOT'MYCCKUM IIpoueccaM, ONHCLIBATD, 8. TennoreHepauI/m 3a cYeT CKUraHus TorinBa. OCHOBHBIE XapaKTCPUCTHUKHU TOILIMBA.
PacCUUTHIBATh M aHAIM3UPOBATH Hpoueccs | 9. OCHOBHI TEOPUH TOpeHHMs. PacyeThl OIHOTO U HEMOJIHOTO TOPEHHS TOTIIHBA.
mepeHoca Tella W Macchl, BbIAEIATH | 10. YcTpoiicTBa st cokuraHus TOIuMBa. Terorenepanus 3a c4eT JEeKTPOIHEPIHN.
(baxTopsl, OTIpEeIeTISIONTNE ux
UHTCHCUBHOCTb.

YMers: OOBSICHATh TUNHMYHBIE MoAenu 3agad B | [IpuMepHoe mpakTHueckoe 3ajaHue IS 9K3aMEHa!
oOmactu TerooOMeHa. o0cyxnats | 1. Ilpu kakux 3HaueHUAx yrciaa buo teno ABseTcs TEPMUYECKH TOHKUM:

3¢ exTrBHBIE CTIOCOOBI pemeHus TPodIeM
TeruiooOMeHa CTPOUTh W aHaJIM3UPOBATh
MaTeMaTH4YeCKHUE MOJIENH
TEeIIOMaccoIepeHoca. PacmoznaBath
a3 dexTuBHOE peleHue oT
Hea(p(pekTUBHOTO, MpH pelIeHuH 3aaad
CJIO’KHOTO TETUIOOOMEHa.

1. Bi »>0;

2. Bi — oo;
3. Bi <0;
4, Bi <0,25.

2. Kakoe 4nciio mogo0us SIBIsSETCS OMPEICIsAeMbIM ITPU pacuyeTax KOHBEKTUBHOTO
TeriooOmena?
1. Pr:




CTpYKTYpHBIH 3JI€MEHT

S — [TnanupyeMbie pe3yabTaThl 00yIeH s OLieHOYHBIE CPENCTBA

2. Nu ;

3. Re:

4, Gr.

3. KaKI/IM YpaBHCHUCM HO,HO6I/I51 XapaKTCPpU3yCTCA BbIHYXXJACHHAS KOHBCKHI/IH?
1. Nu = f(Gr,Pr);

2, Nu = f(Re,Pr);

3. Nu = f(Fo,Pr);

4. Nu= f(Bi,Pr)
4. Kaxue 3Ha4eHUs Re COOTBETCTBYIOT TypOYJIEHTHOMY PEXUMY JIBIDKCHUS KUIKOCTH B
Tpybax (kaHamax)

1 Re >1300;
2. Re <9300;
3. Re >10300;
4 Re > 2300.
5. Yucno PeitHonbca onpenensercs no hopmylie
1. Re= W—d 2. Re= wd
7] v
3. Re= % 4. Re= Ll
w w
6. Kakoe 3Ha4eHre NOTIIOMATENEHON CITIOCOOHOCTH UMEET a0COIFOTHO Y€PHOE TEJIO:
1. A<1;
2. A=0;
3. A=1;
4, A>1
7. Kako#i 13 nIpuBeICHHBIX 3aKOHOB MTPUMEHSICTCS JUIsl PACUETOB TEINIOOOMEHA U3ITydeHHEeM?
ot
1. q=—A—
on

N
Q
I
]
~
(9}
I
~
~
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— ok 4

3. g=&%c,(-—)

100

8. Kakwue ra3sl 001aqaroT H3IIy4aTeNbHON U MOTIIOMATENbHOM CIIOCOOHOCTHIO?
1. He, Ar, Ne;

2. NZ ’ 02 ) HZ

3. H,O, CO, SO,

Bnaners:

Crnoco0amu JICMOHCTpAITUN YMEHUS BIIAJICTh
cOopoM uHpOpMaIHH JUTS
TEIIOTEXHUYECKHX pacdyétoB. Criocobamu
coopa w® aHamm3za WHPOpPMAIMH O
TEMIO0OMEHHBIX TpOoleccaX KOHBEKIUEH,
U3Iy4eHUEM W TEIUIONPOBOIHOCTHIO.
Merogamu pacueTa HPOLIECCOB
KOHBEKTHBHOTO TEIIO- U MaccolepeHoca,
nepeaayn Tera U3ITydeHHEM 17§
MOJIEKYJISIPHOM TETUIONPOBOAHOCTBIO.

[Tpumep 3aganus Ha pelieHue 3aa1a4 U3 MpoPecCUHOHATLHON 00IacTu:

3agaua 2. B meunr ¢ mocrosHHOW Temmeparypoi tad, °C, momemiaercsi cTambHON
mwmHAp auamerpoM D, M. Hawanpnas temmeparypa wmertamna coctaBisier tmau, °C
Koaddummenr TemmonpoBogHOCTH CTald A, BT/(M Tpanm); temmoeMmkocTs C.,, kJDK/(kr
rpan), IIOTHOCTh PCT, K/, KoadduiueHt TemnooTnauun ot neyHbx ra3oB o Onpenenurhb
BpeMs Harpesa T, 10 MOMEHTA JIOCTIKEHUS TeMIepartypsl t,,,, 0C .Temneparypy neHTpa tyeu,
B MOMEHT BbIIa4M MeTaia U3 neud. Tertodusnyeckue napamerpbl ctayin: Ko3QQUIUEeHT
TETUTONIPOBOTHOCTH Ac;, TEIUIOEMKOCTh C;, TUIOTHOCTH P, CUHTATh HE3aBUCSIIUMH OT
TEMIIEPATYPBHL.

Paccuntarte TemmeparypHOe I0Ji€ HEOTPaHMYCHHOIO WWIMHApA Ul 3HAYeHUH

1 2
-r or==r

paauyca r=rQ r= 3 , 3 , =R mo ¢gopmysiam u cpaBHUTH ¢ PaCCUUTAHHBIMH Oy,
O enr, tiewr 10 uarpammam /1.B. bynpuna. Bapuantel npeacrasness! B Tadiuue 3. (ITpui. 3).

[Tpunosxxenue 1

BapI/IaHTBI 3agadyu

Temmeparypa, °C

tr ty tp ta t,

1 be3 TemoBoi u3oIsmun

TCIIJIOBBIC IMTOKA3aTCIIN

TEMIIEPATYPHI IOJIyUYECHHBIE

AHAJIMTUYCCKU




rpaduuecKu

2 C TeruIoBoi u3oIsIIen

TCIIJIOBBIC ITOKA3aTCIIN

TEMIIEPATYPHI ITOJTYIYCHHBIC

AHAJIMTUYCCKHU

rpaduuecKu

3 C y/IBOGHHOH TETIJIOBOM H30JISAIHEH

TCIIJIOBBIC ITOKA3aTCIIN

TEeMIepaTypbl NOJTY4YEeHHBIE

AHAJTMTUYCCKU

rpaduuecKu

4 CHIKEHHE NOTEPh TEIUIOTHI 110 CPABHEHHIO:

C NEPBBIM BaAPHAHTOM

C BTOPBIM BapUaHTOM

C TP€TUM BapUaHTOM

[Tpunoxenue 2

Hannbie ycnoBus 3agaun Nel
Ne S S by A t t 2 2
BapHaHTa Ni Ni Br/mK Br /11/1K OE’: 02’: oy, Br/mMK op, Br/MK f

1 0,23 0,115 1,0 0,1 1000 15 100 20 15
2 0,23 0,23 1,2 0,1 900 10 120 20 12
3 0.46 0,065 0,9 0,3 1200 20 80 19 18
4 0,46 0,115 1,3 0,2 1350 5 150 18 15
5 0,345 0,23 1,2 0,4 850 10 120 20 11
6 0,23 0,115 1,1 0,3 850 8 110 21 10
7 0,345 0,065 14 0,2 900 20 130 17 14
8 0,46 0,10 1,6 0,1 1200 30 100 15 17
9 0,23 0,130 1,1 0,15 900 10 120 15 13
10 0,46 0,23 1,0 0,3 1300 15 140 16 12
11 0,46 0,13 0,9 0,35 1200 10 130 17 15
12 0,46 0,10 1,0 0,25 1250 5 115 20 18
13 0,23 0,23 1,1 0,3 800 15 100 19 10
14 0,23 0,115 0,9 0,3 800 20 110 15 12




15 0,345 0,10 1,2 0,1 1000 30 115 15 14
16 0,345 0,23 1,0 0,2 1100 10 110 18 10
17 0,345 0,115 13 0,2 1000 10 125 20 11
18 0,46 0,23 11 0,1 800 5 100 20 18
19 0,46 0,115 1,3 0,2 1000 20 15 17 20
00 0,23 0,23 11 0,1 800 5 100 20 18
ITpunoxxenue 3
N Q tad) D tuaq )\'CT CCT pcr a tHOB
1 1300 0,24 14 30 0,54 7820 250 1200
2 1200 0,17 20 28 0,50 7840 200 1120
3 1100 0,15 40 35 0,63 7800 180 1040
4 1400 0,30 60 28 0,61 7850 310 1250
5 1400 0,25 12 25 0,57 7810 350 1100
6 1400 0,28 50 29 0,54 7800 340 1200
7 1300 0,32 10 30 0,52 7780 300 1150
8 1300 0,23 20 25 0,62 7820 280 1200
9 1300 0,20 25 33 0,60 7850 270 1250
10 1250 0,24 24 35 0,55 7850 260 1150
11 1250 0,18 20 27 0,51 7800 250 1100
12 1250 0,19 10 29 0,54 7790 255 1050
13 1200 0,30 17 25 0,60 7800 240 1080
14 1200 0,35 15 30 0,52 7850 250 1100
15 1200 0,23 20 20 0,61 7820 240 1120
16 1150 0,19 30 18 0,53 7830 200 1060
17 1150 0,15 25 23 0,55 7840 210 1050
18 1150 0,20 14 24 0,60 7800 220 1080
19 1200 0,30 24 28 0,63 7850 240 1100
20 1400 0,25 12 25 0,57 7810 350 1100
21 1200 0,30 15 25 0,60 7800 240 1080
22 1150 0,20 14 24 0,60 7800 220 1080

6) HOpﬂ,Z[OK OpOBCACHUSA HpOMe)I(yTO‘IHOﬁ aTTeCTAalluU, MOKA3aTCIN U KPUTCPUU OLICHUBAHU.




Jlyig mosydeHus SK3aMeHa 1o TUCIUILIMHE CTYJCHT JIOJIKCH IT0Ka3aTh CIACIYIOIINE 3HAHUS, YMEHUS U HABBIKHU T10 MCIIOJIb30BAHUIO U BHEJPEHUIO PE3YJIbTATOB
00paszoBaTeILHON MEATEILHOCTH:

— Ha OIEHKY «OTIUIHO»:

CTyIleHT T0JDKEH TI0Ka3aTh YPOBEHb 3HAHUH HE TOJILKO HA YPOBHE BOCIIPOU3BEICHHUS M OOBSICHEHUS HHPOPMAIIMU, HO U UHTEIICKTYaIbHBIC HABBIKHA PEIICHUS
mpo0yieM U 3a7ad, HAXOXKACHUS YHUKAIBHBIX OTBETOB K MpoOIeMaM, OIIEHKH W BBRIHECEHUS! KPUTUYECKUX CYXACHHUN; CTYIEHT NOJDKEH MPEJOCTaBUTH BHITIOJHEHHOE
3aJlaHle, B KOTOPOM OBLTH OBl OTPayKEHBI TPOOJIEMBI, KACAIOIIHNECS BCEX aCTIEKTOB M3y4aeMON AMCIIATIINHEIL.

— HA OILICHKY «XOPOIIO»:

CryleHT BliaJieeT TEPMHUHOJIOTHEH M3ydyaeMOW JUCIUIUIMHBI, CTYJICHT MOXET IMOKa3aTh 3HAHMs HA YPOBHE BOCHPOM3BEIACHHS U OOBICHEHUS HH(OPMAIUU
M3y9aeMOU TUCIIUILTHHBI; MOXKET ITOKa3aTh WHTEIUICKTyallbHbIE HABBIKU PEIICHUS MPOCTHIX 3aad.

— HA OIICHKY «YyJIOBJICTBOPUTEIHHOY:

CryleHT BlaJceT TEPMHUHOJIOTHEH M3ydyaeMOW JUCIUIUIMHBI, CTYICHT MOXET IMOKa3aTh 3HAHMs HA YPOBHE BOCHPOM3BEIACHHS U OOBICHEHUS HH(OPMAIUU
M3y9aeMOU JTUCIIMILTNHBI; HE MOXKET TIOKa3aTh HHTEIICKTYaIbHBIE HABBIKM PEUICHHS MTPOCTHIX 3a/1a4.

— Ha OICHKY «HEYIOBIECTBOPUTEIHHOM:

CryzeHT BlaJieeT TCPMUHOIOTHEH U3ydyaeMOW JUCIUIUIMHBL, CTYJACHT HE MOXKET ITOKa3aTh 3HAHMS HA YPOBHE BOCIIPOU3BEICHHS U OOBICHEHUS MH()OPMALIUU
M3y9aeMOU JTUCIMILTNHBI; HE MOXKET TIOKa3aTh HHTEIICKTYaIbHBIE HABBIKM PEIICHNS MTPOCTHIX 3a/1ad.



