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JIucT akTyanu3anuu padoueii nporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2021 - 2022
y4eOHOM roy Ha 3acenaHuu kapeapbl TerIoTeXHUYECKUX M SHEPTETUIECKUX CHCTEM

[Ipotokom ot 20 . Ne
3aB. kadeapoii E.b. AranuToB

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM roy Ha 3aceqaHuu Kadeapsl TermIoTeXHUYeCKUX U YHEPTETHUECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.b. AranuToB

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2023 - 2024
y4eOHOM Tojly Ha 3aceaHuu Kadeapsl TerIoTeXHHYECKUX B SHEPTETHICCKUX CHCTEM

[Iporokom ot 20 1. Ne

3aB. kadenpoii E.B. Aranutos

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena i peanuzauuu B 2024 - 2025
y4eOHOM ToJly Ha 3aceaHuy Kapeapsl TerIOTEXHUYECKUX U SHEPTETHUECKUX CUCTEM

[Iporokom ot 20 . Ne
3aB. kadenpoii E.b. AranutoB

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena jyist peaymsanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl TermIoTeXHUYECKUX U SHEPTeTUYCCKUX CUCTEM

IIporokomor 20 . Ne
3aB. 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 OXJIKICHHUS Tel pa3iudHOi (OpMbl ¢ Pa3IUYHBIMU TEILIOPUINYECKUMHU
cBoiicTBamu; (OPMUPOBAHUE Y CTYJACHTOB, 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

Huctummuaa Termnodusuka BXoauT B 0230BYIO 4acTh y4eOHOTO TUIaHa 00pa3oBaTenbHOM
MIPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTATE U3yUCHUS TUCIUILINH/ PAKTUK:

HNudopmatuka

®usuka

Marematuka

BBenenue B HanpaBiieHUE

BBenenue B crielinaibHOCTh

3HaHusa (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AUCLUILUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTIH/TIPAKTHK:

VicTounukH 3arps3HEHUS CPEIbl OOMTAHHUS

Oxpana Tpyaa

I'unporazoanHaMuka

DKOJOTHYECKHE TPOOIEMbI TPOMBIIIICHHBIX 30H

DKOJIOTHUS TPOMBIIIIIEHHBIX PETHOHOB

3 KomnereHunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe Pe3yJibTaThl 00y4YeHUs

B pesynbraTe ocBoenus nucuuminHbl (Monyiis) «Termodusnkay oOydaronuics 10KeH
007a/1aTh CIEAYIONUMHU KOMITETEHITUSIMU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JIEMEHT
KOMIIETEHIIMH

ITK-22 crmocoOHOCTBIO UCITOIB30BATh 3aKOHBI U METO/IBI MATEMATHKH, €CTECTBEHHBIX,
TYMaHUTaPHBIX U YKOHOMUYECKUX HAYK MPU PEIICHUHN MPOPECCHOHANBHBIX 3a/1a4

3HaTh bazoBrle 3HaHus B 001aCTH €CTCCTBCHHOHAYYHBIX JUCHUIIJINH; OCHOBHBIC
HpO6HCMLI CCTCCTBCHHOHAYYHLIX TUCHUIIJIMH; OCHOBHBIC MCTO/bI PCIICHUA
HpO6HeM €CTCCTBCHHOHAYYHBIX JUCIIUITINH.

YmMmeth BriOpath MeToauku 6a30BbIX 3HAHUI B 007aCTH €CTECTBEHHOHAYUHBIX
JTUCIUIUIMH; TPAMOTHO MOCTaBUTh 3aauy, 0100paTh METOIUKY
MCCIIEIOBAHMSI U PELICHUS TIOCTaBIEHHOMN MPOOJIEMBI; TPAaMOTHO OCTaBUTh
3aj1a4y, MoJo0paTh METOIUKY MCCIIEIOBAHUS U PEILIEHUS TTOCTaBICHHON
pOoOJIEMBI M PELIUTh €€ pa3HBIMU CIIOCOOAMHU.

Bmagets HaBbikamu mpoBeieHUs aHaIM3a MOCTaBJICHHOW 3aa4H; HaBbIKAMHU
MIPOBEICHUS aHAIIM3a MTOCTABIEHHOM 3a/1a4M, BHIOOpPA METOIUKH PEIICHUS
MOCTaBJICH-HOM 3a/1a4ui; HAaBbIKaMU MPOBEJICHUS aHAJIN3a MTOCTABJICHHOMN
3a/1a4u, BEIOOpA METOIMKH PEIICHUS TOCTABICHHOW 3a/Ia4H U PEIIUTH €€
pa3HBIMHU CIIOCOOAMH.

[TK-23 crmocoOHOCTHIO TPUMEHATH Ha MPAKTHKE HABBIKU MPOBEJCHUS M OTTMCAHUS UCCIICIOBAHUN,
B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX




3HaTh

OcCHOBHBIE OTIPEICIICHHS ¥ TIOHSTHS 0a30BBIX 3HAHUH B 00JaCTH
€CTECTBEHHO-HAYUYHBIX TUCUUIUINH. OyHITaMEHTaIbHbIE OCHOBBI
€CTECTBEHHOHAYYHBIX TUCIHUIUIMH, OCHOBHBIC METObI PEIICHHS THIIOBBIX
3a/1a4 10 U3BECTHBIM JITOPUTMAaM U npaBuiiaM. OCHOBHBIE 3aKOHOMEPHOCTH
MPOIIECCOB MAaCCOINEPEHOCa MPUMEHUTEIHHO K TEXHOJIOTHICCKUM
rpoiieccam, OMUChIBaTh, PACCUUTHIBATH U aHAJIU3UPOBATH MPOLIECCHI
MepeHoca Teria U MacChl, BBICIATH (DaKTOPBI, OMPEACIISIONINE UX
HHTEHCUBHOCTb.

YMeTn

OOBACHATH TUITMYHBIE MOJIEIH 3a7a4 B 001acTu TerioooMena. O0CyXaTh
3¢ (heKTHBHBIE CTIOCOOBI pelIeHHs MPOOIEM TEIII000MEHA CTPOUTH U
aHAJIM3UPOBATh MATEMAaTHICCKUE MOJICIIH TEIIOMACcCOIIEpEeHOca.
PacnioznaBats 3¢ pexruBHOE pemienne ot Hed(h(HEeKTUBHOTO, IPU PELICHUU
3a/1a4 CJI0)KHOI'O TEIJI0-00MeHa.

Bnaners

CrniocobamMu IEMOHCTpAIIUN YMEHUS BIaJIETh COOPOM HH(DOpMAIUK JUIst
TeIIO-TEXHUYECKUX pacu€ToB. Criocobamu cOopa u aHanm3a nHGpopMamu o
TEIUI0-0OMEHHBIX MPOIEcCcaX KOHBEKIIUEH, U3TYYCHUEM U
TEILUIONPOBOJHOCTHIO. MeTo1aMu pacueTa MpoeccoB KOHBEKTHBHOTO
TEIUIO- U MacCOIEPEHOCa, TIepeIaun TEIIa H3ITYYCHUEM U MOJICKYIISIPHOU
TEIUIOTPOBOAHOCTHIO.

OK-4 BnageHreM KOMIIETEHIMSIMUA CaMOCOBEPILIEHCTBOBAHUS (CO3HAHUE HEOOXOJUMOCTH,
NOTPEOHOCTH U CITIOCOOHOCTH 00yUYaThCs)

3HaTh

OCHOBHBIE CYLIECTBYIOLIEE ACHCTBYIOLIEE TEIUIOTEXHUYECKOE
000pyI0BaHUE MPOMBIIIUICHHBIX POU3BOCTB; HAIIPABICHUS
COBEPILLIEHCTBOBAHMS U TEHCHIIMM MUPOBOT'O Pa3BUTHUS B 00J1aCTH
TEIJIOTEXHUYECKOT0 000py10BaHUS

VYmMmern

OnpenensiTb OCHOBHOE CYIIECTBYIOLIEE IEHCTBYIOIIEE TEIUIOTEXHUYECKOE
000py/I0BaHUE MPOMBIIUICHHBIX TPOU3BOJICTB; ONPEACTATH MyTH
COBEpIIEHCTBOBAHUS 00JACTH TEIJIOTEXHUUECKOT0 000py10BaHUS

BraneTs

MeTtonamu cOopa u npeacTaBiieHus: HH(GOPMaLUKU 7S OTIpeIeTICHUS
OCHOBHOT'O JIEHCTBYIOIIETO TEMIOTEXHUYECKOT'0 000PYA0BaHUS
IMPOMBIINIJICHHBIX ITPOU3BOACTB; HABbIKAMU KPUTHYCCKOTO aHAJIMN3a
HanpaBJIeHU COBEPLICHCTBOBAHMS B 00JIaCTH TEIUIOTEXHUYECKOTO
000opyI0BaHUA.




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

qyuce:

— KOHTaKkTHas paborta — 11 akas. yacos:
—aynuropHas — 10 akaj. 4acos;

— BHEAyIUTOpHas — 1 aKaJI. 4acoB

— caMocTosTenbHas padora — 93,1 aka. yacos;

— MOJTOTOBKA K 3auéTry — 3,9 akaj. yaca
®dopma aTTecTalMy - 324ET

AynutopHast ) =
KOHTaKTHas paborta E 3 ®dopma TeKyIero
=
B aKaJl. 4acax o Bun KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) S . p Kon
> 3 © | caMocTOsITEeNbHOU | ycrieBaeMOCTH U
JUCLIATUINHBI N [ . | komnerenunu
o & paboThI TIPOMEKYTOYHOMH
na6. | mpakr. [ € &
Jlex. - | TPAKT- =g aTTecTaLH
3aH. 3aH. | O &
1. Paznen 1. TTonsitue
TeTIoNepeaadn
1.1 TepmoauHaMHKa W
MeXaHHUKa rasos. CaMmocrosTensHoe
OcHOBHbIE CBEJICHUS. u3ydeHue yueOHon
N [K-22,
OHTANBNNA, TEIIOTA. /11 0,5 20 JUTEPATYPHI. KoncrnekT neximii K-23. OK-4
OcHoBHEIE YpaBHEHUS Paznen 6, m. 6.1. '
TeyeHuss Traza. OCHOBHBIE [Ipunoxenue 1.
CBECHUS] W3 MEXaHUKH
1.2 PexuMbl  IBWKEHHS
KHIOKOCTH. McTeuenue rasa
qepes OTBEPCTHSL.
VYpaBHeHHE Beprymm. CamocTrosTenpHoe
CrpyiiHOe IBW)XEHHE rasa. u3yueHue y4eOHOH .
Py A Y M KoHcnekr Jreximi;
Tero- w MaccomepeHoc. JATEPaTypPHI;
pac-uet TIK-22,
SBnenus, 3aKOHBI u 1 0,5 20 | moaroroska UJI3
3 MPaKTUIECKOTO I1K-23, OK-4
YpaBHEHHUS nepeHoca Nel. Paznen 6, m.
3a1aHus.
BEILIECTBA, Teruia u 6.1. [Ipunoxenue
UMITyJIbCa! 1.
TEIUIONPOBOTHOCTb,
KOHBEKIIHS, W3JTy4eHUE,
mdhysus.
13 TerionpoBoHOCTb.
JuddepennmansHoe CaMmocrosTensHoe
ypaBHEHHE n3ydenue yueOHol | KoHcmekT nekumii;
TEIUIONPOBOIHOCTH. aureparypst; 113 pacuer [K-22,
1 1 15
TemnonpoBoAHOCTH npu Ne2. Pasmen 6, 1. | mpakTUIECKOTO I1K-23, OK-4
CTallMOHAPHOM u 6.1. [Ipunoxenue 3aJaHMUs.
HECTAMOHAPHOM PEXHUME. 1.
Temonepenaua




1.4 KOHBEKTHBHEIN TEILIO-
M MaccolepeHoc  MIpH

CBOOOIHOM u
BBIHY)KJICHHOM  TEYEHHUHU. CaMoCTOATEILHOS
lMunponuaamuyaeckuit u usyueHue yueOHo | KoHcmekT Jiekiuii;
TEIUIOBOI MOTPaHUYHbBIE 1 1 15 |"mTepatypsy na3 pac-yeT IK-22,
CIIOU. PagnannoHHbIi Ne3. Paspen 6, 1. | mpakTHUECKOTrO I1K-23, OK-4
TEINIO- M MacCOIEPEHOC. 6.1. Ilpunoxxenue 3aJaHMs.
OCHOBHBIE ~ MOHATHS U 1.
3a-KOHBI. BUIBI JTyYHCTBIX
ITOTOKOB. COXHBIN
TEII000MEH.
HUroro no pazaeny 4/11 3 70
2. Paznen 2. Temnoreneparus

CamocTosaTensHOe
2.1 Tennorenepamus 3a - ..
J R — nzyueHue y4eOHo# | KoHcrekT Jieximii;
OCHOBHBIC XapaKTEPUCTUKH /11 0,5 15 | HMTCPATYPHL, 3 pac-er TK-22,

' Ne4. Paznen 6,n.| mnpaxruueckoro | ITK-23, OK-4

torBa. OCHOBBI TEOpUH

6.1. Ilpunoxenne 3a/1aHusl.
TOpCHUSI. 1
2.2 PacueThl TMOJHOTO H CaMoCTOATEILHOE
HEMOJHOTO TOpEeHUs m3ydenne yuebnoi | Koncnexr iexmmii;
TOIIMBA. YCTpoOicTBa UIs 1 05 g1 |mmreparypsy na3 pacuer [K-22,
COKUTaHUSA TOIUIMBA. ! ! Ne5. Paspen 6, m. | mpakTHUeCKOro I1K-23, OK-4
Temorenepanuss 3a C4er 6.1. [Ipunoxenue 3aJJaHuUsl.
3JIEKTPOIHEPTHH. 1.
HWroro no pazgeny 2/11 1 23,1
Hroro 3a cemectp 6/21 93,1 3a4ET
Hroro no aucnumninuze 6/21 4 93,1 3a4er TIK-22,ITK-

23,0K-4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlns peieHus: NpeJyCMOTPEHHBIX BUAOB y4yeOHOM pa®OThI 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 MNpPaKTUYECKUX
paboTax, rje NpUMEHSETCS COBMECTHAsl AEATEIbHOCTh CTYAECHTOB B TPYIINE, HAllpaBJICHHAs Ha
pewieHre oOIIeH 3a7a4yd IyTe€M CIOXKEHHUs pPEe3yJlbTaTOB HHAMBUIYAIbHOM pabOThl 4WIEHOB
rpynnbl. JJis pa3sBUTHS U COBEPIICHCTBOBAHUS KOMMYHUKATHBHBIX CIIOCOOHOCTEH CTYACHTOB
OpPraHU3yIOTCA IPAKTUYECKHE 3aHATUS B BHUJE JAUCKYCCHUH, aHajM3a peallbHbIX NPOOJIEMHBIX
CUTyalluld ¥ MEXAMCUMIUIMHAPHBIX CBSA3EW M3 PAa3NUYHBIX 00JacTeil B KOHTEKCTE pPelIaeMoi
3agaun. CaMocTosTenbHas paboTa CTUMYJIMPYET CTYIEHTOB K CaMOCTOSITEIbHOM IPOpabOTKe TEM
B IIDOIIECCE MMOATOTOBKMU 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-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

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

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

2. CmupHoB, B. I'. Teruodusuka : yueonoe nmocodbue / B. I'. Cmupros, B. B. Jpipaun, T.
JI. Kum. — KemepoBo : Ky3sI'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 [DnekTpoHHBIH pecypc] /
A.A. Kynunos. M.: UTHOPA-M. 2018. 336 c. http://znanium.com/catalog/product/918073

2. Kynunos, A.A. Teromaccoobmen: YueOHoe mocodue [DexTponHbiii 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. llleBuenko. M.: HUL] Uudpa-M. 2012. 464 c.

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

4. Kynunos, A. A. T'opeHne opranu4eckoro Tomimea: YueoHoe mocoodue / Kyaunos A.A.
- Mocksa :HUILl MH®PA-M, 2015. - 390 c. (Beiciiee obOpaszoBanue: bakamaBpuar) ISBN
978-5-16-009439-7. - Tekcr : anektponHsbIit. - URL: https://znanium.com/catalog/product/441989

B) MeTonuyeckue ykazaHus:

1. MarseeBa, I. H. DkcmepuMeHTalbHOE HCCIEIOBAHHE TMPOIECCOB TEIIOOOMEHA !
yueOHOoe ocooun/ I'. H. Martseesa, FO. U. Taprakosckuid, b. K. CenuukuH. - 2-¢ u31., IOATOT. IO
neu. 3. 2008 r. - Marautoropck: MI'TY, 2011. - 1 snekrpon. ont. auck (CD-ROM). - 3aru. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989. pdf&show dcatalogues/1/11191
53/989.pdf&view=true

2. ITunts, T. H. DxcniepuMeHTaIbHOE UCCIIEAOBAHNE MTPOIIECCOB TEPMOTUHAMUKH.



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

JIabGopa-TopHbIil mpakTHKyM: yuyeOHoe mocodue / T.
muck  (CD-ROM). -

2013. - 1 »NeKTpPOH. OIT.

H. [Tunts ; MI'TY. - Marauroropek : MI'TY,
3arn. ¢ TUTyn. 9kpana. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=1242.pdf&show=dcataloques/1/1123

323/1242.pdf&view=true

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIMLIEH3UU

MS Windows 7 J1-1227-18 ot 08.10.2018 11.10.2021
Professional(mis kimaccoB)

MS Office 2007 Ne 135 or 17.09.2007 GeccpodHo
Professional

7Zip cB000THO pacnpoctpansemoe [10 OECCPOYHO
FAR Manager cB000HO pacnpoctpansiemoe 110 06eccpoyuHO
Linux Calculate cB000IHO pacapocTpansiemoe 110 0eCccpoUuHO
Adobe Reader cB0001HO pacnpoctpansiemoe 110 0EeCCPOUHO
MS Windows 10 J1-1227-18 o1 08.10.2018 11.10.2021
Professional (mist k1accoB)

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca

CchUika

OnexTpoHHass 0a3za MEPUOIUYECKUX H3JaHHM
East View Information Services, OO0 «MBUC»

https://dlib.eastview.com/

HammonansHas
MH(OPMAaIIMOHHO-aHAIUTUYECKasT ~ CHCTEeMa
Poccuiickuii MHASGKC HAYYHOTO ITMTHPOBAHMS

URL: https://elibrary.ru/project risc.asp

ITouckosas cucrema Akanemust Google (Google
Scholar)

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

Wudopmannonnas cucrema - EnumHoe OKHO
JI0CTyTa K MHPOPMAIIMOHHBIM pecypcaM

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

denepanbHOe TOCYIApPCTBEHHOE OIOKETHOE

yUpexKIeHUE «DenepanbHBIN urctutyT|URL: http://www1.fips.ru/
MPOMBIIIEHHOH COOCTBEHHOCTHY

igi;ﬁgﬁﬁaﬂ Tocynapcrsentas  Gubmiorexa. https://www.rsl.ru/ru/4readers/cataloques/

OnekTpoHHBIE pecypchl Onbamorexku MI'TY um.
[.. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

MexayHapoaHas HAYKOMETPHUECKAs
pedepaTrBHAs W MOJTHOTEKCTOBas 0a3a JaHHBIX
Hay4yHbIx u3ganui «Web of sciencey

http://webofscience.com

MexnyHapoHas pedepaTtuBHas "
IIOJJHOTEKCTOBAasl _ CripaBouyHasi 0a3a  JIaHHBIX

http://scopus.com

MexnyHapoaHas 0aza IIOJTHOTEKCTOBBIX
»XypHaiaoB Springer Journals

http://link.springer.com/

MexnynapoaHas KOJIEKIIHUS Hay4IHBIX
IIPOTOKOJIOB II0 PAa3IMYHLIM OTPACIsSIM 3HAHUN

http://www.springerprotocols.com/



https://magtu.informsystema.ru/uploader/fileUpload?name=1242.pdf&show=dcatalogues/1/1123323/1242.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1242.pdf&show=dcatalogues/1/1123323/1242.pdf&view=true
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/

MexnayHnapoanas 60a3a HaydHBIX
MaTepHuajoB B o0JiacTu
MesxayHapoHas 6aza
CIPABOYHBIX HM3JIaHUH IO BCEM
MexnyHapoaHas pedepaTHBHas
0a3a JIAHHBIX II0 YHCTOH U
MexnyHapoaHas pedepaTHBHas
¥ TIOJHOTEKCTOBas crpasounas (https://www.nature.com/siteindex
0a3a JaHHBIX HAYYHBIX M3JIaHHMA
ApXHB HAay4YHBIX JKYPHAJIOB
«HarmoHanbHbIi https://archive.neicon.ru/xmlui/
AIEKTPOHHO-UH(MOPMAITMOHHBIN
HNudopmannronHas cucrema -
HOpMaTI/IBHI)IG IMPaBOBBLIC AKThI,
OpraHM3alOHHO-PACTIOPSAUTEI
BbHBIC JOKYMCHTHEI,
HOPMATUBHBIC M _METOIUYCCKHE

9 MaTepuaJibHO-TeXHHYeCKOe 00ecredeHue TUCIIUIIHHBI (MOTYJIs1)

http://materials.springer.com/

http://www.springer.com/references

http://zbmath.org/

https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-i
nformatsii

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe AUCIUTUINHBI BKITIOUACT:

VYueOHbIe ayIUTOPHH JUTS IPOBEICHHS 3aHATUH JIEKITHOHHOTO THIIA:

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

VY4eOHbIE ayIUTOPUHM JUIA TPOBENCHUS TPAKTHUYECKUX 3aHATHH, TPYIIOBBIX U
WHIMBHIyJIbHBIX KOHCYJIBTAllUi, TEKYIIEro KOHTPOJIS M MIPOMEXYTOUHON aTTECTAIMH: - I0CKa,
MeEJL.

VY4eOHble ayJUTOPUH IS CAMOCTOSITEIbHON paboThl 00yJarOIUXCS:

- TepcoHanbHble KoMmbioTepbl ¢ maketoM MS Office, Beixomom B HHTepHET M €
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA.

[lomemenne Ui XpaHeHHS ©  TPO(PUIAKTHYECKOTO OOCTYKMBAaHUS Y4eOHOTO
000pyI0BaHUS:

- CTEJIIaXH, CeU(BbI A1 XpaHeHHs yueOHOro 000py10BaHuUs, MHCTPYMEHTHI JUIsl pEMOHTA
1a00paTOpPHOT0 000PYIOBAHUS.



http://materials.springer.com/
http://www.springer.com/references
http://zbmath.org/
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/
https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-informatsii
https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-informatsii
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6 Y4eOHO-MeTOqUYECKOE OOecTIiedeHHe CAaMOCTOSATEIbHOI padoThl CTYy1eHTOB

6.1. Ilepeuensv 6onpocos 0 mekyuwe2o KOHMpOJis
Pa3znen 1: tema 1.1.

1. Uro Takoe ypaBHeHHE cocTosiHUA? Hanucarbh ypaBHEHHE COCTOSHUS UAEAIBHOTO
rasa.

2. UYro Ttakoe TepmoanHaMuueckuil npomecc? OOBSICHUTH MOHATHS PaBHOBECHBIA U
HEPABHOBECHBIN IIPOLIECCHI.

3. Yro Takoe MaccoBas, OOBEMHas, MoOJIbHas TemIoeMKocTb? M300apHas u
M30XOpHAsl TETUIOEMKOCTh?

4. ITouemy wnzob6apHast Tema0eMKOCTb Oojbine H30XOpHOH? Kakas cBsizp Mexnay
HUMHU?

S. [loueMy TEIIOEMKOCTB 3aBHCHUT OT Ipouecca? Jlaiite 3Ha4eHHs TEIIOEMKOCTEN
JUIsL OCHOBHBIX ITPOLIECCOB U3MEHEHMS COCTOSHUS.

6. Hanumwure anHanutuueckue BbIpakeHuss | 3akoHa TepMOAMHAMHMKHU 4Yepes
SHTAJIBIIMIO ¥ BHYTPEHHIOI SHEpPruto, oowsicHuTe MX. OOBICHUTE COAEp)KaHUE
3aKOHa.

1. Hanumure ananutuyeckoe Beipaxenue 1 3akona repmonunamuku. ConepxaHue u
ocHOBHbIE (hopmynupoBkH Il 3aKkoHa TEpMOTUHAMUKH.

8. UYro Ttakoe oOpatumble u HeoOpatumbie mporeccel? V3MeHeHHe SHTpPONUU
cHUCTeMbl B HEOOpaTUMBIX Ipoleccax. V3MeHeHHne >HTpOnuM B aauabaTHBIX
Iporeccax.

9. Kak MO>keT U3MEHATBHCS SHTPONMS B U30JIMPOBAHHOM CUCTEME NPU MPOTEKaHUH B

HeH pa3InYHbIX TEPMOJUHAMUYECKHUX IPOLECCOB?
Pazgen 1: tema 1.2.

Kakue pexumbl TeueHus KUIKOCTH ObIBAIOT?

Uro onpeaensieT uncio nonodus Peiinonbaca?

Urto onpenenst 4uciio moaoous Diinepa?

KaxoB ¢usudeckuii cMbicn ypaBHeHus: bepHymu.

Uro takoe 6apoaudpy3us

KaxoBsl ocobenHocTH 6apoandy3uu.

B uem duznueckoe otnnumne TeruionepeHoca OT TEIIoMacconepeHoca.

NookrwnpE

Pasznen 1: tema 1.3.

1. Crioco0bl mepeHoca TEMI0Thl, UX OCHOBHBIE 3aKOHOMEPHOCTH. KakoB mMexaHu3m
npoliecca TEerI0NPOBOIHOCTH B ra3ax, >KUIKOCTSAX U TBEP/AbIX BellecTBax?

2. [TonsiTre TeMnepaTypHOTo MoJsl.

3. dusnueckas CymHOCTh Mpoliecca MepeHoca TeIIOThl TEIIONPOBOAHOCTHIO.

4. Cdopmynupyiite OCHOBHOM 3aKOH TETIONPOBOIHOCTH.

5. [ToHsiTHE rpagueHTa TEMIIEPATYPHI.

6. Uro HazbiBaeTcs KO3 HULIHEHTOM TEIUIONPOBOAHOCTH, €T0 Pa3MEPHOCTH,
o0o03HauCHHE.

7. Kak 3aBucut k03¢hGUIHEHT TETTONPOBOIHOCTH OT TEMIIEPATYPhI?

8. Ha3bIBAETCS CTAI[MOHAPHBIM?

9. 3anucaTh nuddepeHnmaibHoe ypaBHEHHUE TETIOTIPOBOHOCTH TUTST
CTallMOHAPHOTO PEXKUMA.

10. Koaddumment Tennonepeaaun 1j1s TIIOCKOM CTEHKH.

11.  KoodduuueHT temonepenaun s MUIUHIPUYECKONU CTEHKH.



12.
13.

14.
15.
16.
17.
18.
19.

Paznen

NGO WDN

9.

10.
11.
12.

13.
14.
15.
16.

17.
18.

19.

20.

[TonsiTHE HecTalMOHAPHOTO TEIUIOBOTO PEKHUMA.
Uro HazbiBaeTcsa K03 (GUIIHEHTOM TeMIIepaTypOIpOBOAHOCTH, M0 Pa3MEPHOCTD,
o0o3HavYeHHE, PU3HUECKUN CMBICI.
[TonsiTue 6Ge3pa3sMepHOl TEMIIEPATYPHI.
UYucno buo, ero puznyeckuii CMBICI.
dopmyna u pusznyuecknii cMpici ynciaa Oypee.

[TokazaTe pacnpeneneHue TeMnepaTypbl BHyTpH TEPMUUYECKH TOHKOTO TeJa.
[IpuHMn pacuera HarpeBaHUs WK OXJIaXKJICHHS TeJ KOHEYHBIX Pa3MepOB.
Kakue TernmooOMeHHbIe anmapaTsl padOTAIOT MPU HECTAITMOHAPHOM TEIIJIOBOM
pexume?

1: rema 1.4.

B kakux cpenax BO3MOKHA KOHBEKLUSA?

Kakue Bu/ibl KOHBEKTUBHOT'O TEMJI000MEHA BaM U3BECTHBI?

Kakue Tennodusnyeckue cBOWCTBA )KUAKOCTEH BaM U3BECTHbI?

Uto noHMMaeTcs noJ1 BI3KOCTBIO )KUJIKOCTH, KaKHE BUbI BI3KOCTU BaM U3BECTHBI?

@DaKTOpBbI, BAUAIOIINE HA KOHBEKTUBHbII TEIIIOOOMEH.

Pexxumbl IBUKEHUS )KUKOCTH.

Kak mpoucxouT nepeHoc TemIioThl B JaAMUHAPHOM U TYpOyJIEHTHOM MOTOKaxX?
CdopmynupyiiTe OCHOBHOW 3aKOH KOHBEKTHBHOT'O TEIUIOOOMEHA (TEIIO0T/Iauu

KOHBEKIIUECH ).

UYro xapakrepusyet unciao Hyccenbra, ero pusnueckuii cMpICII.

[TonsATHE IMHAMUYECKOTIO IOTPAHUYHOTO CIIOS.

[ToHsITHE TEMIOBOrO NOTPAHUYHOTO CIIOS.

OT 4Yero 3aBUCUT COOTHOLIEHWE TOJIIMH JAWHAMHYECKOTO U TEIJIOBOIO

MOTPaHUYHBIX CJIOEB?

OOwuwmii B ypaBHEHHs MOA0OMS, HCIOIB3YEMOTO JUIsl pacyeTra TelI00TIauu MpH

BBIHYKJICHHON KOHBEKIIUU

Kputnueckoe 3nauenue yrcia PeliHombaca Ipy TEYEHUN )KUIKOCTEH B TpyOax.

®duznyeckas Npupoja rnpoiiecca TErmI00TJauu PU CBOOOJHON KOHBEKIIMH.

@dakTopbl, BIMAIONME HA MHTEHCHBHOCTb TEMJIOOTIAud IpU CBOOOAHOI

KOHBEKIIMH.

Yucno 'pacroga, ero puzndeckuii CMbICII.

BnusHue Ha WHTEHCHMBHOCTH TEIUIOOOMEHA paclOJOKEHUSI IOBEPXHOCTH B

IIPOCTPAHCTBE.

[IpuHumn pacuera mnepeHoca TEIJIOTHI Yepe3 Y3KHe LIeNId C Yy4eTOM CBOOOIHOM

KOHBEKIIMH.

dusznyeckas CyImHOCTh MPOIecca TEIIOBOTO HU3ITYUEHHUS.

Pasznen 2: tema 2.1.

agkrownE

[aiite onpenenenue npouecca ropeHus.

Koadduument n30piTka Bo3ayxa 1 ero GU3N4ecKuii CMBICIL.
Tennoreneparus 3a cueT BRITOPaHUS TPUMECEH (MPUBEIUTE IPUMED)
Temmeparypa BOoCIUIaMEHEHHS TOILIMBA: MMOHATHE U (PU3NIECKUIA CMBICIL.
TemmnepaTypa ropeHus: MOHATHE U PUINIECKUA CMBICIT

Pasnen 2: tema 2.2.

1.
2.
3.

B 4eM oTimuue mosiHoro TOpeHus OT HETOJIHOTO.
YeM onacHO HEIIOJIHOE TOpCHUA IJId SKOJIOTHU
Crioco6b1 60pBOBI C HETTOTHBIM TOPEHUEM.



Y CTpoWCTBO U MPUHIIMIT PaOOTHI TOPETOK MHKEKIIMOHHOTO TUIIA

YcTpoiicTBO U MPUHIMIT paOOThI TOMOK JUISI CJIO€BOTO CKUIaHUS TOILIMBA.
OCHOBBI TEIUIOTEHEpAlMU 3a CYET JJIEKTPUYECKOW BSHEpruu (MHAYKLHOHHBIN
HarpeB, JUAJIEKTPUUYECKUH, JIEKTPOHHO-TTy4EBOH. )

o o~

6.2 npumepHvle memol /{3

W13 Nel
I[aHBI OJHO H HBYCHOﬁHaH KI/IpHI/I‘IHbIe CTCHKMU. OHpel[eJII/ITB IIJIOTHOCTHL TCIIJIOBOI'O

IMOTOKa TCIIONPOBOJHOCTBIO, KOHBCKHHCﬁ, HU3IY4YCHUEM JJI1 UCXOAHBIX JaHHBIX:

AX

65
——— Pl =

|
A« HAFPEBATEAL <

OpHocnoiHas CTeHKa JByxcrnoliHas cCTeHKa Temnep
1 2 3 4 5 6 7 8 9 arypa
BO3/yX
°c °c °c °c °c °c °’c °c °c iy
mabopa
TOpUHI
224 214 192 202 177 155 147 125 95 25
N3 Ne2

Tpy6omnposox di/d,=14/16 u3 cranu ¢ koddpduirentom TeronpoBogHocTr 46 Br/m-K
TEIUIOM30JIMPOBAH CTEKIOBaTOM ¢ ko3 dumentom temnonpoBogHoctu 0,055 Br/m-K. Bayrpu
npotekaeT Boja ¢ Temneparypoit 100 °C u naBnenuem 4 Kkre/em?. Koaddunment Termootaaun ot
BOJIbI K BHYTpeHHeH noBepxHocTH TpyOsr 2000 Br/m% K. Temneparypa okpyxkaromeit cpensl 20
°C. Kaxoii 1omxHa ObITh TOJIIMHA TEIUIOBOM U30JSIUH, YTOOBI TEIUIOBbIE TOTEPU CHU3UIIUCH B 2
pasa IIDH HEH3MEHHOM KO3 PUIMEHTE TEMI00TAaun C MOBEPXHOCTH TPyObl M H30asALuHu 15
Br/m*-K?

N3 Ne3
Onpenenuts uyncno Pelinonpaca Re mpu oOTekaHuu MIACTHHBI JUIMHOM 1=5 M cyxum
Bo3nyxoM Tmipu Temmeparype t=30 °C co ckopocThio w=2 w/c, eciu Kod(puImeHT
KMHEMaTU4YeCKON BA3KOCTH paBeH v=16-10-6 m2/c.

N3 Ned
3ajaH cocTaB KaMEHHOTO YIJIs Ha roproduyro maccy TorumBa, %: Cr, Or, Hr, Sr, Nr,
30JIbHOCTb MPMBENEHA HAa CYXYI0 Maccy A, BIaXKHOCTb Ha pabouyro maccy Wi°. Ompenenuts
COCTaB TOIJIMBA HA pab0vyI0 MacCy TOIIIMBA MIpH BiaxkHocTH W1, 1 mojicyeHHOr0 TOMMBA IpU
Biraxaoctd WoP.

CocrtaB KaMEHHOTO yris, %
Ne|Cr |Hr |[Nr|Or |Sr |d4c |W | W/
1 |760(55|16|11,7|5,2|175|13,0|5,0
N3 Ne5

Ompenenuth Kod(DPUIMEHT U30BITKA BO3AYyXa O, eciid u3BecTHO coxaepxkanue CO2,% B

CYXHUX IIPOJYKTaX CrTOPAHMS, IIPH ITOJTHOM CKUTAHUU IIPUPOIJHOTO rasa.



Bapuanr |1 2 3 4 5 6 7 8 9 10
CO2,% 114 |112 | 110 /108 |106 |10,4 10,2 |10,0 |98 |96

6.3. OyeHounvie cpeocmea OJisi MeKyuje2o0 KOHmMpOJisl YCne8aemocmu, npomMedtCymoyHou
ammecmayuy no UMo2am 0C80eHUs OUCYUNTIUHDL.

. OCHOBHBIE 3aKOHOMEPHOCTH MEXaHUKH TEYHBIX T'a30B.
. CBOOOAHbIE W YAaCTMYHO OTPAHUYEHHBIE CTPYHHBIE TEUCHMSL.
. OrpannyeHHble CTpyHHbIE TeUEHUS. IHXXEKTOP U 2KEKTOP.
. ITorepu sHEepruu npu IBUKEHUU ra3oB.
. Bunel nepenoca temnotsl. OCHOBHBIE OHATHUS U OIIPEIEICHHUS.
. IuddepenunanbHoe ypaBHEHHE TEIIONPOBOAHOCTHU. [ paHUUHBIE YCIOBUS.
. KoadpunmenT rermonpoBogHOCTH CTaNIel M aKTOPBI, BIUSIONINE HA HETO.
. CranmoHapHasi 1 HeCTallMOHApHas TEIJIONPOBOIHOCTh
. KoHBeKTHBHBIN TEMJI000MEH NPU CBOOOIHOM U BBIHYKIEHHOM JBH)KEHUU I'a30B.
10. KputepuaiibHble ypaBHEHUSI KOHBEKTUBHOI'O TEINIOOOMEHA.
11. TermmooOMeH u3mydeHueM. BUpl JIyduCTBIX TOTOKOB.
12. OcoGeHHOCTH U3Ty4YEeHUs I'a30B.
13. TeriooOMEH HW3ITy4YeHHEM MEXIy TellaMHi, IPOU3BOJBHO PACIOIOKECHHBIMUA B
IPOCTPaHCTBE.
14. YrnoBsie KO3 GUIMESHTH U3TYICHUSI.
15. TenyiooOMeH U3Tyd4eHUEM MTPH HATUYHH SKPAHOB MEXK/y TOBEPXHOCTSIMHU.
17. OcHOBBl TeOpUH TOAOOWMS W  MOJACIUPOBAHUSA  TEIUIOTEXHUYECKUX U
TEIIO3HEPreTUYECKUX MPOLIECCOB U 000PYAOBaHUS.
18. OcHOBBI pacueTa HarpeBa «TOHKUX» U «MAaCCHUBHBIX» 3aTOTOBOK.

O 0 1N DN K W~
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7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuu

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ U OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSN l'[pOMC)KyTO‘lHOﬁ arrecranmm:

CTpyKTYpHBIN 2JIEMEHT
KOMITETCHIINH

[Inanupyembie pe3ysbTaThl 00yUCHHS

OneHouyHble CpeaCTBA

OK-4. BnagenreMm KOMIETEHIIUSIMHU CaMOCOBEPIICHCTBOBAHUS (CO3HAHKE HEOOXOIUMOCTH, TOTPEOHOCTH U CITIOCOOHOCTH 00YYaThCs)

3HaTh! OcHOBHBIE cyuiectBymouee | Ilepeuens meopemuueckux 60npocos K 3auemy:
JeiicTByoIee TerioTexHuueckoe | 1. OcHOBHbIE O0BEKTHI TEMJIOTEXHOJIOTUI TPOMBILIEHHBIX TPOU3BOJICTB.
o0opyaoBaHue NpOMBINUIEHHBIX (2. OmnpexneneHne OOBEKTOB TEIUIOTEXHOJOTHH, B KOTOPBIX MHPEUMYIIECTBEHHO
IPOM3BOJICTB; HalpaBJIEHUs | IPUMEHSIOTCS 3aKOHBI I'MIPOTra30AMHAMUKH.
COBEPILICHCTBOBAaHUS ®  TeHaeHuuH |3. OmnpeneneHre OOBEKTOB TEIJIOTEXHOJIOTHIH, B KOTOPBIX IPEUMYIIECTBEHHO
MHUpPOBOI'O  Pa3BUTHs B  OOJIACTU | IPUMEHSIIOTCS 3aKOHBI a3POJMHAMUKU.
TETUIOTEXHUYECKOTO 000PYIOBaHUS 4. Ormpenenenue OOBEKTOB TEIUIOTEXHOJOTHH, B KOTOPBIX MPEHUMYIIECTBEHHO
MIPUMEHSIOTCS 3aKOH Dyphbe.
5. Ompenenenne OOBEKTOB TEIUIOTEXHOIOTHM, B KOTOPBIX MPEUMYIIECTBEHHO
npuMeHstoTcs 3akoH HeroToHa-Puxmana.
6. OmpeneneHue OOBEKTOB TEIMJIOTEXHOJOTHI, B KOTOPHIX MPEUMYILECTBEHHO
npuMeHstotcs 3akoH Credana-bonpimana.
7. OmnpeneneHue OOBEKTOB TEIMJIOTEXHOJOTHI, B KOTOPHIX MPEUMYILECTBEHHO
MIPUMEHSIFOTCS 3aKOH nuddy3un.
8. OmpeneneHne OOBEKTOB TEIUIOTEXHOIOTHM, B KOTOPBIX MPEUMYIIECTBEHHO
PUMEHSIOTCS 3aKOHBI TEPMOXUMHH (B YACTH CTOPAHUsI SHEPTeTUYECKOT0 TOIINBA).
VMmeTs: Onpenenars 0CHOBHOE cymiecTBytouiee | Ilpumeprnoe npakmuueckoe 3a0anue 011 3auema:

JeiicTByoIIee TEIUIOTEXHHUUECKOE
obopynoBaHue MIPOMBIIIIICHHBIX
MPOU3BOJICTB;  OMPENENATh  MyTH
COBEPILIEHCTBOBAHUS obmactu

TCINIOTCXHUYCCKOI'O 060py,Z[OBaHI/I}I

3amanus A HanucaHus pedeparos:

1. OOBEKTHI TEMIOTEXHOJIOTHI MPOMBIIIIEHHBIX POU3BOJICTB.

2. OOBEKTHI TETUIOTEXHOJIOTHIA, B KOTOPBIX MTPEUMYIIIECTBEHHO MTPUMEHSFOTCS 3aKOHBI
TUIPOTa30AMHAMHUKH.

3. OOBEKTHI TETIOTEXHOJIOTUM, B KOTOPBIX TPEUMYIIIECTBEHHO TPUMEHSIOTCS 3aKOHBI
A3POIMTHAMHUKH.




CTpyKTYpHBIN 2JIEMEHT
KOMITETCHIIUH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1eHOYHEIE Cpe€acTBa

4. OOBEKTHI TEIIOTEXHOJIOTHIA,
dypobe.

5. O0BEKTHI TEIIOTEXHOJIOTUH,
Hrrorona-Puxmana.

6. OOBEKTHI TEIJIOTEXHOJIOT U,
Credana-bonbivana.

7. OOBEKTHI TEIJIOTEXHOJIOT U,
muddy3un.

8. OOBEKTHI TEINIOTEXHOJIOTUH, B KOTOPBIX IPEUMYIIECTBEHHO MPUMEHSIOTCS 3aKOHBI
TEPMOXHUMHH (B YACTU CTOPaHUS YHEPTETUYECKOTO TOTUIMBA).

B KOTOPBIX NPCUMYIICCTBCHHO IMPUMCHSAIOTCS 3aKOH

B KOTOPBIX IIPEUMYILIECTBEHHO PUMEHSIOTCS 3aKOH

B KOTOPBIX NPCUMYHICCTBCHHO IMMPHUMCHAIOTCA 3aKOH

B KOTOPBIX NPCUMYIICCTBCHHO IMPUMCHSAIOTCA 3aKOH

Bnaners:

Meronamu cbopa U TpeacTaBICHUS

Ilpumep 3a0anun na pewienue 3a0au u3z npogheccuoOHaNbHOU 0d1AaCMU

uH(bopMauu TUIS onpeaenenus: |C HCMONIb30BaHUEM OUOIMOTEUHBIX PECYpPCOB MPOBECTH MOUCK HH(OpPMALMH IO
OCHOBHOT'O JNEUCTBYIOLIETO | TEME, 3aIaHHON IPENOAaBaTEIIEM.

TEIUIOTEXHUYECKOTo  obopynoBanus |[Ipumepsr Tem:

MPOMBIIUIEHHBIX npou3BOACTB; | 1. CiocoObl CHMYKEHHUS BHIOPOCOB OKCHIA YIJIepoja 3a CUET OpPraHU3aIluu MOJHOTO
HAaBbIKAMU  KPUTHUYECKOTO  aHAJIM3a |TOPEHHs: MEePCIEKTUBBI U MPOOIEeMbI

HaIpaBJeHUN COBEpIICHCTBOBaHUsA B |2. CHIKEHHE BRIOPOCOB TMOKCHIA YTIIEpO/ia Ha OCHOBE MPOU3BOJICTBA CYXOI0O JIbJA.
obnactu TeroTexHuueckoro | 3. TemnoBoe BO3JAEHCTBUE TEIIOTEXHOJOTMYECKHX arperaroB Ha IMEpPCOHAN, IyTH
00opyioBaHus pelIeHus, TPYIHOCTH.

[1K-22. CrocoOHOCTHIO

HUCIIOJB30BaTh 3aKOHBI W MECTOAbI MarT

npodeccCHoHANBHBIX 3a7a4

CMaTUuKH, CCTCCTBCHHBLIX, T'YMAHUTAPHBIX W SKOHOMHYCCKHX HAYK IpPpU PCHICHUH

3HaTh:

BbazoBrie 3HAHUSA B obOnacTu
€CTECTBEHHOHAYYHBIX IUCIHIUINH;
OCHOBHBIE po0OIIeMBI
€CTECTBEHHOHAYYHBIX IUCIHIUINH;
OCHOBHBIC METOJIBI PEIICHHUS MPo0IeM
€CTECTBEHHOHAYYHBIX JUCIUTIINH.

Ilepeuens meopemuueckux 60npocoeé K 3auemy:

. TepmoMHaMKKa U MEXaHUKA Ia30B.

. DHTaNBIHN, TEIIOTA.

. OCHOBHBIE ypaBHEHUS TEUEHUS Ta3a.

. OCHOBHBIE CBEJICHUS U3 MEXAHUKH T'a30B.

. PesxuMBI JBUKEHUS KUIKOCTH.

. Ucreuenue rasa uepes3 OTBEPCTHS.

. YpaBaenue bepnymum. CtpyiiHOoe IBHKEHHE ra3a.
. Temio- m MaccomnepeHoc.

O JON N B~ W=




CTpyKTYpHBIN 2JIEMEHT

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1eHOYHEIE Cpe€acTBa

KOMIICTCHIIN
9. SIBneHus, 3aKOHBI M YypaBHEHHMsS IIepeHOCA BEUIECTBA, TEIUIA M HUMIIYJbCa:
TETJIONPOBOAHOCTh, KOHBEKIMS, U3IydeHue, muddysus.
YMmeTs: BeiOpats MeTonuku 6a30BbIX 3HaHUH B|IIpumepHnoe npakmuueckoe 3adanue 01 3auema:

obnactu €CTECTBEHHOHAYYHBIX
JUCHUIUIMH;  TPaMOTHO  TIOCTaBHTh
3ajauy, nogo0path METOAUKY
UCCIIEI0BaHMS U pereHust
IIOCTaBJIIEHHOW MpoOJIEMBl; TPaMOTHO
MIOCTAaBUTh 3ajauy, 1o100paTh
METOAMKY HCCIEAOBAaHUs M pELICHUs
[IOCTaBJIEHHOW MPOOJEeMBbl U PELIUTh €€
pasHBIMU cIIOCOOaMHU.

1. B kakux eauHMIIAX U3MEPSETCS KOJIUYECTBO TEIJIOTHI?

OC;

KI/M;

JUK;

H/™m

. TerIonpoBOTHOCTh KaKUX MAaTEPHAIOB HAKMOOJIbIAs?

MerTannos;

T"a308B;

TBepabIX TEN - TUITIECKTPUKOB;

Kunkocrei.

. OT KaKkux mapaMeTpoB 3aBUCUT KOA(D(HUIIMEHT TETJIONPOBOTHOCTH?
OT BHIA ABYOKCHUS JKUJIKOCTH;

Ot TemmnepaTypsl U GU3NIECKUX CBONCTB BEIIIECTB;

OT Macchl ¥ IUIONIAIA TOBEPXHOCTHU TeNa;

OT KOoJIU4YeCcTBa NOABEICHHON TEILJIOTHI.

4. Kakoe 13 ypaBHEHHUE IJIOTHOCTHU TEIJIOBOTO MOTOKA COOTBETCTBYET MEPEHOCY
TEIJIOTHI TEIJIONPOBOIHOCTHIO YEPE3 OJHOCIONHYIO IOCKYIO CTEHKY:

PONPWAONENAONE

o
=—t, -t,);
q 2 (t -t
q=—Agradt;
q= a(tz _tl);
A
=—It, -t ).
q==5-t)
5. Ilo kakoMy U3 ypaBHEHUH pacCUUTHIBAETCS TEIJIONEpeaaya uepe3 CTeHKY?
g = ﬂ“(tcl _tCZ)

o




CTpyKTYpHBIN 2JIEMEHT
KOMITETCHIIUH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1eHOYHEIE Cpe€acTBa

cl c(n+1)
q_ n 5
2
- t.?lc'l_t.?l(‘z
T s 1
o, A o,

6. VYKka3aTh, KaKOMy HWHTEpBaly 3HAuYeHUH KOd(pQUIMEHTa A COOTBETCTBYET
TETJIONPOBOIHOCTD CTaJICH.
20— 50 Bt/(m °C)
0,07 -4 Br/(m °C)
0,007 — 0,07 Bt/(m °C)
7. B Kakux eqMHUIAX u3MepseTcs Kod(PGHUIUEHT TeIUIONPOBOIHOCTH?
Bm

>
Bm
M*epad’
Bm
M-2pad’
Bm.

8. Koaddumment Tennonepeaayn xapakTepusyeT HHTEHCUBHOCTD Tiepeiaun
TEIUIOTHI:

1. OT oziHOM cpenbl K ApYroif;

2. BHyTpu TBEpABIX CTEHOK;

3. OT o1HOM cpenbl K ApYroi uepes3 pa3aeinuTelbHYI0 CTEHKY;
4, OT KUAKOCTEHN K TBEPABIM CTEHKaM.

9. Hucno ®ypwe onpenenser:




CTpyKTYpHBIN 2JIEMEHT
KOMITETCHIIUH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1eHOYHEIE Cpe€acTBa

Pexxum nBMKEHUS )KUIKOCTH,
TepMUUeCcKyr0 MACCUBHOCTBH TE;
bespazmepHoe Bpems HarpeBa;
®du3nyecKue napaMeTphl BElleCTBa.

N

Bnaners:

Hagbikamu MIPOBEACHUS aHanu3a
IOCTAaBJIICHHOM  3a/Jaud;  HaBbIKAMU
MIPOBEICHUS aHaM3a [OCTaBJICHHOM
3a/1aud, BBHIOOpA METOAMKU pEHICHUS
MIOCTaBJICHHOM  3a/Jaud;  HaBbIKAMH
MPOBEJICHHUSI aHajdu3a [OCTaBJICHHOU
3aJauM, BHIOOpPA METOJUKH pEIICHUS
MOCTABJIICHHON 3aJlayd W PEIUTh €€

pa3HbIMU CII0CcO0aMHU.

Ilpumep 3a0anusa na pewienue 3a0a4 u3 npogheccuonanrbHoll oonacmu:

3anaua 1. [1nockast meyHast CTeéHKa COCTOUT U3 CJI0S OTHENOPHOTO Marepuasa
TONIIMHON Si, M M TEIUIOU3OJSIIUOHHOTO €0 TOMMMHON Sy, M. Koadduuments
TETIJIONPOBOAHOCTH CIIOEB paBHbI: nepBoro A,, Bt/(m K), Broporo 4,, Br/(m K).

Temmeparypa ra3oB OMBIBAIOIIMX BHYTPEHHIOK  IOBEPXHOCTh CTeHKH tr, C;

KOA(QHUIMEHT TEIUIOOTAAaYM K BHYTpeHHeH creHke «,, B1/(M'K); or HapyxHOI
CTEHKH K BO3IYXYy «,, BT/(M'K). IInomane cren f, m. Temneparypa Bo3myxa,

OMBIBAIOLIET0 HAPYKHIOK TIOBEPXHOCTh CTEHKH ty, °C.

Heo6xoanMo onpenenuTs:

a) oOuiee TEMJIOBOE CONMPOTHUBIEHHWE OT ra3oB W Bo3aAyxXy - R, OOmwmii
KodpuumeHT teronepeaayn K, mioTHOCTH TEMJIOBOro MOTOKA ¢ M KOJIUYECTBO
TEIUI0Thl QQ, TepsieMOe CTEHKOM IpU TPEX BapUaHTaX yKa3aHHBIX B TaOIuLe 2;

0) HaliTu TemIepaTypsl B CThIKE cioeB tl, t2 ,t3 ams Tex jke BapuaHTOB;

B) MOCTPOUTH JUIsl TPETHETO BapUaHTa rpaQ UKy pacipeeeHns TeMIepaTypsl B
KoopAMHaTax t-S U t-R; cpaBHUTH C TemmepaTypaMu, IOJy4YE€HHBIMH
AHAIUTUYECKUM MyTeM ( 10 popmyiam);

I') ONpeNeNuTh CHIKEHHE TIOTEPh Telia BO BTOPOM M TPETbEM BapUaHTaxX I10
CPaBHEHHUIO C MepBHIM (B mpoueHTax). [lorepu npu nepBoM BapuaHTe NPUHUMAIOTCS
3a 100%;

1) pe3yJbTaThl pacueToB MpeacTaBuTh B Buae Ta0muisl 1 (Ilpwui. 1.) u cnenats
BBIBOJIbl O POJIM TEMJIOBOM M3OJSAIMM JAJIsl CHYDKEHHS MOTEph TeIlla uepe3 KIalKy.
Bapuantel 3anaun gansl B Tabnwuie 2 (I[pwu. 2).

[1K-23. CrtocoOOHOCTBIO TI

PUMCHATH HAa IMTPAKTUKEC HABBIKU IMTPOBCACHUA U OITMCAHHUA I/ICCJIe}IOBaHPIfl, B TOM YHCJIC OKCIICPUMEHTAJIbHBIX

3HaTh:

OCHOBHEIE OMMPECACIICHUA W TIOHATHUIA Hepeuenb meopemudecCKux 60npocoe K zaiemy.




CTpyKTYpHBIN 2JIEMEHT
KOMITETCHIIUH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1eHOYHEIE Cpe€acTBa

oOactu
TUCLUILINAH.

0a30BBIX 3HaHUI B
€CTECTBCHHOHAYYHBIX

qDYHI[aMeHTaHLHLIC OCHOBBI
€CTECTBCHHOHAYYHBIX JIACLIMIUINH,
OCHOBHBIC MECTOObI peHIeHI/Iﬂ TUITIOBBIX
3aJa4 [0 HW3BECTHBIM aJrOPUTMaM U
npasmwiaM. OCHOBHBIC 3aKOHOMEPHOCTH
IIPOLIECCOB MaccoIepeHoca
HpI/IMeHI/ITeJII)HO K TCXHOJOI'HYCCKHUM
poleccaM, OIHUCHIBATh, PACCUUTHIBATH
¥ aHAJIM3UPOBATH IPOIECCHI MEepeHOoCca
TEIIa W MAacChl, BBIACIATH (DaKTOPBI,
Onpeﬂemﬂomne X UHTCHCUBHOCTD.

1. TemmomnpoBonHOCTh. JuddepenimanbHoe ypaBHEHUE TEIUIONPOBOIHOCTH.

2. TenonpoBOAHOCTH NPU CTALMOHAPHOM M HECTALMOHAPHOM PEKHME.

3. Temnomnepenada. KOHBEKTHBHBIN TEMjo- W MAacCcONEepeHOC MpPU CBOOOJHOM H
BBIHYKJCHHOM TCUCHUHU.

4. I'mapoauHaMUYeCKU U TETIOBOM MOTrPaHUYHbBIE CIIOH.

5. PaguannonHbli TeI0- 1 MacconepeHoc. OCHOBHBIE MOHATHUS U 3aKOHBI.

6. Buipl Ty4uCTBIX TIOTOKOB.

7. CnoHBIH TEMI000MEH.

8. Temmorenepauust 3a cueT CkuraHusi ToImIMBa. OCHOBHBIE XapaKTEPUCTUKU
TOILIMBA.

9. OcHOBBI TEOpUH rOpeHus1. Pacuersl MOJIHOI0 ¥ HETIOJIHOIO TOPEHUSI TOIUINBA.

10. YerpolicTBa A1 CKMraHus TOILIMBA. TerioreHepanus 3a cueT 3JIEKTPOIHEPTUN.

YMeTs:

OOBSICHATH TUIHMYHBIE MOJENIU 33734 B
obnmactu  TemyooOMeHa.  00CYXIaTh
b deKkTuBHbBIE  CHOCOOBI  pelIeHus
npobiieM TemiooOMeHa CTPOUTh U
aHaJTM3UPOBATh MaTeMaTHYeCKue
MOJIeITN TEIJIOMaccoIepeHoca.
PacnioznaBath 3¢ (dexkTuBHOE pelieHne
OT HEe3(PPEKTUBHOTO, MpPU PEUICHUU
3a]a4 CJI0’KHOTO TETMI00OMEHa.

Ilpumepnoe npakmuueckoe 3adanue 01 3auema:

1. IIpu xakux 3Ha4YeHUAX yucia buo Teno sBisercs TepMUUECKH TOHKUM:

Bi »0;

Bi > w;

Bi<0;

Bi <0,25.

2. Kaxoe unciio nogo0ust sSBisieTcst ONpeaessieMbIM IIpU pacyeTaXx KOHBEKTHUBHOIO
TermoooMeHa?

Pr;

Nu ;

Re:

Gr.

3. Kakum ypaBHeHHEM MMO00MS XapaKTepU3yeTCsl BBIHYKIEHHAs KOHBEKIINS?
Nu = f(Gr,Pr);

Nu = f(Re, Pr);

Nu = f(Fo,Pr);




CTpyKTYpHBIN 2JIEMEHT
KOMITETCHIIUH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1eHOYHEIE Cpe€acTBa

Nu = f (Bi,Pr)
4. Kakue 3HaueHHsI R€ COOTBETCTBYIOT TypOyJICHTHOMY PEXKHUMY ABHKCHUS
KHUJIKOCTH B TpyOax (KaHasax)

Re >1300;
Re <9300;
Re >10300;
Re > 2300.
5. Yucno Peltnonbaca onpenensiercs 1o hopmyie
1. Re= wd 2. Re= wd
Y7 1%
3. Re= ﬁ 4. Re= Ll
/4 w

6. Kakoe 3HaucHUE MOTJIOATeIbHOM CIIOCOOHOCTH UMEET a0COIIFOTHO YCPHOC TCJIO:

A<1;

A=0:
A=1;
A>1
7. Kakolf M3 NpUBEACHHBIX 3aKOHOB NPUMEHSETCS Il pacyeToB TEIIOOOMEHa
U3Iy4yeHuem?
ot
— 2=
7 on
g=at.—t )
T \a
q=¢-C,(=x)
°°100

8. Kakue ra3p1 001a/1a0T N3ITy4aTeIbHON U MOTJIONATEIHFHOM CIIOCOOHOCTHIO?
He, Ar, Ne;
N2, Oz, H




CTpyKTypHBIN 3JIEMEHT
[Tnanupyemsble pe3ynbTaThl 00y4eHHUS OneHoyHbIe CpeaCcCTBa
KOMIIETCHITHH
H,O, CO,;, SO,
Brnaners: Crocobamu  gemoHcTpauuu  ymenus | llpumep 3a0anus na pewenue 3a0a4 u3z npogheccuonHaibHou ooacmu:
BIaJeTh cOOpoM HHpOpMAUUA IS 3anmava 2. B meds ¢ moCTOSTHHOM TeMIiepaTypoil tad, °C, momeniaercs craabHON
TETUIOTEXHUUECKUX pacu€roB. | mumHAp nuamerpoM D, M. HavanpHas Temmeparypa meramia cocrasiser tHau, °C
Cnocobamu cbopa u ananuza | KoogduiumeHt TenaonpoBOJHOCTH CTaMU Aq, BT/(M rpan); TemnoeMkocTh Cor,
uHpOpMaLUN 0 TenmooOMeHHbIX | KJIK/(KT Ipaj), IIIOTHOCTH peT, KI/M°. KodhGHIHEHT TeI00TIaun OT MEeYHBIX Ta30B
mpoleccax KOHBEKLMEH, n3nydyeHueM u|o OmpenenuTb BpeMs HarpeBa T, 10 MOMEHTa JOCTHIKEHHUS TeMIIePaTyphl thes, 0C
TETUIOTIPOBOAHOCTBIO. Metoaamu | .Temriepatypy HEHTPa tyeyr B MOMEHT BBIZAYU METAJIa U3 meud. Terutopusndeckue
pacuera IPOLIECCOB  KOHBEKTHUBHOTO [ MapaMeTpbl cTanu: KOA((UIMEHT TEeIIONPOBOAHOCTH Ay, TEMIOEMKOCTh Cor,
TEIIO- W MAacCONEpPeHoca, IepelauH | INIOTHOCTD Per, CYUTATh HE3ABUCSIIUMHU OT TEMIIEPATYPHI.
TEIUIa U3Iy4YEeHUEM U MOJIEKYISIPHOM Paccunrarh TemmnepaTypHOe MoJi€ HEOTPAHHUUEHHOTO IMJIMHPA AJIs 3HAYSHUN
TEIIONPOBOAHOCTBIO. 1 . 2 ,
pammyca r=r0 =3 | 3, r=R 1o hopMyIaM 1 CpPaBHUTH ¢ PaCCUUTAHHBIME
Onos, Ouenry luenr M0 aumarpammam JI.B. bynpuna. Bapuantsl mpenctaBieHbl B
tabnuue 3. (Ipun. 3).
[Tpunoxxenue 1
(e}
BapuanTs! 3agaun R K q Q . tTeMnepatlTypa, (?[ n
T 1 2 3 B
1 be3 TemnoBoil n3osun

TCIIJIOBBIC TTOKA3aTCIIN

TEMIEPATYPhI IOITYYEHHbIE

AHAJIUTHYCCKHU

rpaduvecku

2 C Teru10Boil U30MAIUEN

TCIIJIOBBIC TTOKAa3aTCIIN




[Tpunoxenue 1

Temneparypa, °C

BapuanTs! 3a1aun K . 4 t & .
TEMIEPATYPHI MOJTYICHHBIE
AHAIUTUYECKU
rpaduyecKu
3 C yIBOEHHOM TEIUIOBOI M30JIsIUEH
TEIUIOBHIE MOKA3aTeNu
TEMIIEPATYPHI OTYICHHBIC
AHATUTUYECKU
rpaduyecku
4 CHIKeHHe MOTeph TEIUIOTHI 0 CPAaBHEHUIO:
C TIEPBHIM BapUaHTOM
C BTOPBIM BapHAHTOM
C TPETUM BapUAHTOM
[Ipunoxenune 2
Jlannbie ycnoBus 3agaun Nol
e S; S, » » t, t, 2 2
BapHaHTa " " Br/mK Br/uk oC oC o1, Br/M°K ap, Br/m°K 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 1,4 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 1,3 0,2 1000 10 125 20 11

18 0,46 0,23 1,1 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 1,1 0,1 800 5 100 20 18

[Tpunoxenue 3

Ne tad) D tﬂaq }\'CT CCT Per o tnos
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




[Tpunoxenue 3

Ne tad) D tﬂaq 7\'(3"[ CCT Per a tnos

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

pe3yJIbTaTOB 00Pa30BATEIbHON JAESTENIbHOCTH:

pe3yJIbTaTOB 00Pa30BATEIbHON JAESTENbHOCTH:
— Ha OLIEHKY «3aYTeHO:

PCUICHUA npo6neM U 3a71a4, HaXOKACHUA YHUKAJIIbHBIX OTBETOB K HpO6HeMaM, OLCHKHU W BBIHCCCHUSA KPUTHUUCCKUX Cy>K)ICHPII>i;

6) HOpﬂ)IOK MPOBEACHUS l'[pOMC)KyTO‘IHOﬁ aTTeCTalluM, MOKAa3aTE/JIn U KPUTCPUH OLICHUBaAHUS.

HJ'ISI MMOJIY4YCHHA 3a4€Ta 1O NJUCHUINIMHE CTYACHT HOJIKCH IMOKAa3aTh CICAYHOIIUC 3HAHUA, YMCHUA WM HABBIKH 110 HCIIOJIB30BAHUIO U BHCAPCHUIO

HJ'ISI IMOJIY4YCHHA 3a4€Ta 1O AUCHUINIMHE CTYACHT HOJIKCH IMOKAa3aTbhb CIICAYIOIIHNE 3HAHHA, YMCHHA W HABBIKU I1O HCIIOJIb30BAHUIO U BHCAPCHUIO

CTy,HeHT AOJDKCH IMOKAa3aTb YPOBCHDb 3HAHUM HE TOJIHKO Ha YPOBHC BOCIIPOU3BCACHUA U 00BICHEHHUS I/IH(l)OpMaIII/II/I, HO U UHTCJJICKTY JIbHBIC HABBIKH

CTyneHT NOJKEH MPEeJOCTaBUTh BBIMOJIHEHHOE 33/1aHHEe, B KOTOPOM ObUIM OBl OTpa)keHbI NMPOOJIEMbl, KacarollMecs BCEX ACIEKTOB H3ydaeMoil
JUCLUIUINHEL.

— Ha OIICHKY «HE€ 3a4YTEHO)»:
CTy)ICHT HC BJIaACCT TCpMHHOHOFHCﬁ I/IBY‘IaCMOﬁ JAUCIHITIIUHBI,

CTYIIGHT HE MOXKXCT MMOKAa3aTh 3HAHWUA Ha YPOBHC BOCIIPOU3IBECACHHUA U O00BSICHEHHUS I/IH(i)OpMaHI/II/I H3y‘lﬁ€MOI>i JAUCHUIIIINHBI,

He MmoxeT nokasaTh HWHTCJUICKTYAJIbHBIC HABBIKH PCIICHUSA ITPOCTHIX 3a/1a4.




