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Pabouas mporpamma cocrasiena Ha ocHoe ®I'OC BO 10 HanpaBIeHUIO MOATOTORKH
22.03.02 METAJUIYPTUS (YpoBens Gaxamaspuara) (mpuka3 Muno6prayku Pocemn ot
04.12.2015r. Ne 1427)

PaGouas  mporpamma paccMoTpeHa ®  onmoGpeHa Ha acenanuu Kadenpsr
Temmorexnngeckux u HEPTETHYECKUX CHCTEM
11.02.2020, mporoxon Ne 4

3aB. kadenpeit / E.B. Aranuros

Pabouas nporpamma 0n06peHa MeToiMYecKol Komuccreit DuA
26.02.2020 r. mpoToxon Ne 5

Ipencenarens C.U. JIykesroB
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A.C. Xapuenko

Cornacosano:
3aB. xadenpoit MeTtannypran u xumuyecknx TEXHOJIOTHit

PaGouas mporpamma cocrasena: /,7
zoueHt kadenprr TudC, kamy. TexH. HayK 7 / E.I'. Heumopenko
=7 /

Penensenr:

3aM. HavanbHuKa [[DCT ITAO "MMK", kaHJ. Texw. }yx’//:é/__ B.H. Muxaitinosckuii



JIucr aktyanusanuu padoyeii nporpaMmbl

Pabouast mporpamMma repecMoTpena, 00CcykaeHa u o100pena s peanuzanuu B 2021 - 2022
yueOHOM Tojly Ha 3aceaHuu Kageapbl TerIoTeXHHUECKUX U SHEPTETHICSCKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.B. Aranutos

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

[Ipotokom ot 20 . Ne

3aB. kadeapoii E.b. AranuToB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl TermIoTeXHUYECKUX U YHEPTETHUECKUX CUCTEM

IIporokomor _ 20 r. Ne
3aB. kadeapoii E.b. AranuTos

Pabouas nporpamma nepecmotpena, o0cyxeHa u ogoopena i peanuzauuu B 2024 - 2025
yueOHOM ToJly Ha 3aceaHuu Kapeapsl TeIIOTEXHUYECKUX U SHEPTETHUSCKUX CUCTEM

[Iporokomn ot 20 1. Ne

3aB. kadenpoii E.b. AranutoB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[enpro ocBoeHust qucHUIUIMHBL «Termmodgusnkay sBuseTcs n3ydeHue GyHIaMeHTaIbHBIX
3aKOHOB TIEPEHOCA TEIIOTHI, COBPEMEHHOW TEOPUH TEIJIOOOMEHA U MPUMEHEHUE UX B TETUIOBBIX
pacueTax HarpeBa M OXJXKICHUS TeN Pa3iudHON (OPMBI ¢ PA3IMYHBIMU TEIUIOPUINICCKUMU
cBoMCcTBaMH; (HOPMHUPOBAHKE y CTYACHTOB, HA OCHOBE MOJIYYCHHBIX 3HAHUI U YMEHUH, HABBIKOB
WX IPUMEHEHUS B TPO(HECCUOHATBHOM eI TeIFHOCTH MPH PEIeHUs MPOPECCUOHATBHBIX 3a7a4.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOIl POrpaMMbl

Hucuunnuna Ternodusuka BXoauT B 0a30BYI0 4acTh y4eOHOro I1aHa 00pa3oBaTenbHOM

IIPOrpaMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI — HEoOXoauMmbl  3HaHWS  (YMEHHWs,  BJIAJICHUSA),
c(hopMUPOBaHHBIC B pE3Yy/IbTaTe H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

duzuka

HNudopmartuka

I'mpporazonunamuka

TexHonorus npou3BoACTBa

TexHonornueckue mporeccs 1 000pyI0BaHKUE MPEANPUATHI TOPHO-METATTYPrHIeCKOro

KOMIIJICKCa

3nanus (YMEHHs, BIAJICHUS), TOJYyYCHHbIE NMPH M3yYCHUU TAHHOW NUCIMILIMHBI OyxyT
HEOOXOIUMBI 17151 U3YYCHUS] JUCIUILITNH/TIPAKTHK:

HanexHoCTh TEXHUYECKHUX CUCTEM U TEXHOT€HHBIN PUCK

Opranu3zanus 1 yrpaBjieHHe 0€3011aCHOCTHIO KU3HEAEIATEIbHOCTU

DKosornyeckue npooIeMbl MPOMBIIUIEHHBIX 30H

DKOJI0THUS IPOMBIIIJIEHHBIX PETHOHOB

be3onacHOCTh B Upe3BbIUalHBIX CUTYALIUSIX

IlepepaboTka 1 yTHIIN3AIUS OTXOJ0B IIPOU3BO/ICTBA

3 Komnerenuun ody4arouierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHu st

B pesynbrate ocBoeHus quctuiiinHabl (Moayist) «Temnodusuka» oOyyaronuiics A0IKeH
00Ja/1aTh CIEAYIOUMMHU KOMIIETEHIUSIMU:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyembie pe3yabTaThl 00ydeHUs

OIIK-1 TOTOBHOCTBIO MCIIOJIB30BATh q)YHI[aMCHTaJ'ILHLIe O6H.I€I/IH)KCHeprIe 3HaHUA

3HaTh

0a30BbIe 3HAHMS B 00JIACTH C€CTCCTBCHHOHAYYHbIX JUCHUILIJINH; OCHOBHBIC
HpO6J’IeMBI C€CTCCTBCHHOHAYYHBIX JUCHUIIIMH; OCHOBHBIC MECTOAbBI PCIICHHA
HpO6HCM CCTCCTBCHHOHAYYHbBIX JUCIIUIIINH.

VYmMmern

BbIOpaTh METOAMKHU 0A30BbIX 3HAHUI B 00JIACTH €CTECTBEHHOHAYUHBIX
JMCLUIUIMH; TPAMOTHO TMOCTaBUTH 3ajauy, MOA00paTh METOUKY
UCCIIEIOBaHMS U PEIICHUs TOCTaBIEHHON MPOOJIEMbI; TPAMOTHO ITOCTaBUTh
3ajauy, HoJ00paTh METOIMKY UCCIIEJOBAHUS M PEILICHHSI TOCTABICHHOM
MPOOJIEMBI U PEIIUTD €€ pa3HbIMU CIIOCOOAMHU.

Bnaners

HaBbIKaMU TPOBEACHMSI aHAIN3a IIOCTABICHHOM 3a7au; HaBbIKaMU
MIPOBEJICHUS aHaJIM3a [TOCTAaBJIEHHOM 3a/1a4M, BHIOOpA METOIUKH PEIICHUS
IIOCTABJIEH-HOM 3a[]a4M; HaBbIKAMU IPOBEACHMSI aHaJIN3a IIOCTABICHHON
3aJ1a4M, BEIOOpA METOJIMKH PEIICHUS TOCTaBIEHHON 3a/1a4M U PEIIUTh €€
pasHBIMHU CIIOCOOAMHU.




ITK-4 roTOBHOCTBIO HCIIOIL30BaTh OCHOBHEIC NOHATHS, 3aKOHBI U MOACIIU TCPMOJUHAMUKH,
XUMHYCCKOM KHHCTUKHU, IICPEHOCA TCIIJIa U MACCHI

3HaTh

OCHOBHBIE OTIPE/ICTICHUS U TIOHATHS 0a30BBIX 3HAHHH B 001aCTH
€CTECTBCHHO-HAYYHbIX TUCUUIUIMH. DyHAAMEHTAIbHBIE OCHOBBI
€CTECTBEHHOHAYYHbIX JUCLMIUINH, OCHOBHBIE METO/bI PEILICHUS TUIIOBBIX
3aJ1a4 110 U3BECTHBIM AJITOpUTMaM U npasuiaM. OCHOBHbBIE 3aKOHOMEPHOCTH
IIPOLIECCOB MACCOIEPEHOCA IPUMEHUTEIBHO K TEXHOJIOTHYECKUM
IIpoLIECCaM, OIUCHIBATh, PACCUUTHIBATH U aHATU3UPOBATH IIPOLIECCHI
MepeHoca Terjla U MacChl, BBIIEIATH (haKTOPHI, ONPEACIISIONINE UX
MHTEHCUBHOCTb.

VYmMmern

OOBSICHSITH THITMYHBIC MOJICTM  3a7a4 B 00J1aCTH TETUIOOOMEHA. 00CYXIaTh
s dexTuBHBIC CITOCOOKI penieHus MPoOIeM TEII000MeHa CTPOUTh U
aHAIM3UPOBATH MATEMATUICCKUE MOJICIIN TETIOMACCOMIEPEHOCA.
PacnioznaBath 3¢ pexkruBHOE penieHne ot Hed(Hh(HEKTUBHOTO, TIPU PELICHUN
3aJ1a4 CJI0KHOTO TEIJI000MEHa.

Bnanetrs

Croco0amu JIEMOHCTPAIIMK YMEHUS BIIaJeTh COOpOM HH(OpMAIIUH TSt
TEIUIOTEXHUUECKUX pacuéToB. Criocodamu cOopa 1 aHamu3a HHPOPMAITUHU O
TEII0-00MEHHBIX MPOLECCaX KOHBEKIIUEH, H3TyYCHUEM U
TEIUIONPOBOAHOCTHIO. MeTolaM1 pacueTa MpoIecCOB KOHBEKTHBHOTO
TEIJIO- ¥ MacCOoIepeHoca, epeIadn Teria U3 ay4eHHEeM H MOJIEKYIIIPHOM
TETUIONPOBOAHOCTBIO.




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCHHUIIINHBI (MOIYJIS)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauHui 108 akan. gacos, B ToM

HHUCJIC:

— KOHTaKTHas padora — 54,15 akan. yacos:
—ayauTopHas — 51 akaj. 4acos;

— BHeayauTopHas — 3,15 akan. yacos

— camocTosTenpHas padota — 18,15 aka. yacos;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

dDopMa aTTeCcTaluu - 3K3aMCH

AynutopHast ) =
o | KOHTAKTHas pabora E 3 ®dopma TeKyIero
=
N B aKaJl. Jacax o Bun KOHTPOJIS
Paznen/ Tema 3 (B axaz. Hacax) g . P Kox
S 3 © | caMOCTOATENBHOM | yCIIeBaeMOCTH U
JIACIMTUTHHBI 5 [ .. | xommeTeHMK
O 2 £ paboThI TIPOMEKYTOYHOM
mab. [ mpakt. | =g aTTecTalyy
Jlek. < S 11
3aH. 3aH. | U &
1. Paznen 1. TTonsrue
TeTIoNepeaadn
CamocrosTenpHOe
1.1 TepmonuHamuka u u3y4yeHue yueOHoi
MeXaHUKa rasos. JIUTEPATYPHI;
OcCHOBHBIE CBEIICHUSI. MOATOTOBKA K
DHTANBNUA TEIUIOTA. nabopaTopHOH .
’ 4 4 2 2 partop Koncnexr nexuuii. | IIK-4, OINIK-1
OcHOBHBIE ypaBHEHHUS paborte.
TeueHns: raza. OCHOBHBIE IpopaboTka
CBCIACHUA us3 MEXaHUKHU COOTBETCTBYIOIIIN
ra3os. X BOIIPOCOB
pazzena 6.
1.2 Pexumbl JBWXKEHUS
xkugkocTu. Mcreuenune rasa
CamocrosTenpHOE
qepes OTBEPCTHSI. o
u3ydyeHue yueOHoi
VYpaBHeHue Bbepnymnu.
. JIUTEPATYPHI;
CrpyliHoe IBIDKEHME Tasa.
MOATOTOBKA K
Tero- u MaccomnepeHoc. HaBOPATODHOG
SBnenus, 3aKOHBI u| 4 4 421 | 221 4 ps 60Tep Koncnekr neknwmii. | [IK-4, OITK-1
ABHEHUS nepeHoca )
yp p [IpopaboTka
BEIIIECTBA, TerIa u
COOTBETCTBYIOLIU
MMITYJIbCa:
X BOIIPOCOB
TETJIONPOBOHOCTH,
pazzena 6.
KOHBEKIIHS, U3ITy4eHUe,
mudhysus.
CamocTosiTensHOe
1.3 TemionpoBOIHOCTb. n3ydeHue yaeOHon
JuddepenunansHoe JUTEPATYPBI,
ypaBHEHHE MOJrOTOBKA K
TEIUIOTPOBOTHOCTH. nabopatopHoi .
POBOA 2 | 4om | 321 | 4 parop Koncnexr nexuuii. | TTK-4, OTTK-1
TermonpoBoAHOCTE  TIPH paborte.
CTallMOHAPHOM u [TpopaboTka
HECTAMOHAPHOM PEKHME. COOTBETCTBYIOLIH
Tennonepenaya X BOIIPOCOB
pazzena 6.




1.4 KOHBEKTHBHBIH TEIIO-

M MacCOmepeHOC  TpH CaMoCTOsATENBHOE
cBOOOTHOM u H3yueHHe y4eOHOn
BBIHY)KJICHHOM  TCYCHHHU. JIUTEPATYPHI,
lMunponuaamuyaeckuit H MOJArOTOBKA K
TEIIOBOI MOTPaHUYHbBIC J1a00paToOpHOI o
P N 2 5 421 | 4,15 patop Komncnexr nexnuii. | ITK-4, OIIK-1
CJIOH. PanuanmonHbrit paborte.
TEMIO- ¥ MAacCOMEepPeHOC. ITpopaboTka
OCHOBHBIE  TIOHATHS | COOTBETCTBYIOIIN
3a-KOHBI. BHBI JTyYHCTHIX X BOIIPOCOB
MTOTOKOB. CoxHBII paznena 6.
TEII000MEH.
HUroro no pazaeny 12 | 17/41 | 11/61 | 14,15
2. Paznen 2. Temnoreneparus
CaMocCTOsATENBHOE
H3yueHHe yuyeOHOu
JIUTEPATYPHL;
2.1 TemnoreHepanus 3a PATyPE,
IOJATOTOBKA K
CYET CKHTAHHUS TOIUIMBA. HABOPATODHOI
OCHOBHEBIE 3 221 2 E6OTS Komncnexr nexuii. | ITK-4, OITK-1
XapaKTepUCTUKN TOIUIMBA. P )
IMpopaboTka
OCHOBBI TEOPUH TOPEHHUSI.
COOTBETCTBYIOIIH
X BOIIPOCOB
paszena 6.
CaMOCTOSTENbHOE
u3ydeHue yueOHoi
2.2 Pacyersl TOJIHOTO W JUTEPATYPHI,
HEIOJIHOIO TOpeHHUs IIOJIFOTOBKA K
TOIUIMBA. YCTpOMCTBa s J1a60paToOpPHOM .
p A 2 4 2 parop Koncnexr nexnuii. | ITK-4, OIIK-1
COKUTaHUs TOILIMBA. paborte.
TemsoreHepamuss 3a cYer ITpopaboTka
AIIEKTPOIHEPTUH. COOTBETCTBYIOIIH
X BOIIPOCOB
pasnena 6.
HWroro no pazneny 5 6/21 4
Hroro 3a cemectp 17 | 17/41 | 17/8U 118,15 SK3aMeH
Hroro no aucnumninuae 17 | 17/41 | 17/8U 118,15 SK3aMeH I1K-4,0TIK-1




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

Jlnist pemieHus mpe1yCMOTPEHHBIX BUAOB Y4eOHOW pabOThl MPU M3YYECHUU IUCIUILTUHBI
«Temnodusukay B KauecTBE 00pa30BaTENbHBIX TEXHOJIOIMH UCIOIB3YIOTCS KaK TPaAULIMOHHBIE,
TaK ¥ MOAYJIbHO-KOMIIETEHTHOCTHBIE TEXHOJIIOTHH. [lepemada HEOOXOIUMBIX TEOPETHUYECKUX
3HaHUM M (opMuUpOBaHME MPEACTABICHUH IO Kypcy MPOUCXOAUT C IPUMEHEHHUEM
MYJIbTUMEAMIHOTO 000pyaoBaHUs. JIEKIMOHHBIA MaTepHuai 3aKperuisieTcsi Ha NPaKTUYECKUX
paboTax, rjie IpUMEHSIETC COBMECTHAsl JIeATEIbHOCTh CTYIEHTOB B IpYIIe, HalpaBJeHHAas Ha
pemieHre OOWIEH 3aauu MyTeM CJIOXKEHHUS Ppe3yabTaTOB WHAMBHIYaIbHOH pabOTHI YICHOB
rpynnsl. [ pa3BUTUS U COBEPILIEHCTBOBAHMS KOMMYHUKAaTHUBHBIX CHOCOOHOCTEH CTYIEHTOB
OpPraHu3yIOTCA TPAKTUYECKUE 3aHATHUS B BHUJIC AMCKYCCHIA, aHaIM3a PEaTbHBIX MPOOIEMHBIX
CUTyallUd M MEXIUCLMIIMHAPHBIX CBS3€M M3 pa3iMuyHbIX 00JIaCTeH B KOHTEKCTE peliaeMoi
3agaun. CamocTosTenbHas paboTa CTUMYJIHPYET CTYIACHTOB K CaMOCTOSITENIbHOW MpOpadoTKe
TEM B IIDOLIECCE IIONTOTOBKU KOHCIIEKTOB.

6 YueOHO-MeTOIMYeCKOE 0O0ecredeHue CAMOCTOSITeIbHON padoThl 00y4aroIuXCcs
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIA IPOBEIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITHHBI (MO1YJIs1)

a) OcHoBHas UTEpaTYypAa:

1. Cemenos, 0. I1. OcHoBsI TemmoMaccooOMmena : y4ue6. mocooue / FO.I1. CemenoB. —
Mo-ckBa : MHOPA-M, 2019. — 246 c. — (Bricmee oOpa3oBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/textbook _5b4c72d22046e3.77590088. - ISBN 978-5-16-013601-1. -
Tekcrt : anexkTpoHHbIN. — Pexxum goctyna: https://znanium.com/catalog/product/945242

0) JlonostHuTEIbHAS JIUTEPATYpA:

1.Tennonepenaya : yuebHoe nocodue : B 2 4. Y. 1. OcHOBbI Teopuu Temonepenayuu / B.
C. Yepennuuenko, B. A. Cununpi, A. U. Amudepos, 0. U. Illapos ; mox pea. B. C.
Uepenuuuenko. — MockBa : MHOPA-M, 2020. — 221 c. — (Bwicmee obpa3oBanue:
bakanaspuar). - ISBN 978-5-16-014715-4. - Tekct : oaektponHbii. - URL:
https://znanium.com/catalog/product/1001086  (mata oo6pamenus: 06.12.2020). — Pexum
JOCTYTA: 1O TOJIMUCKE.

2. Cemenos, IO. I1. OcHoBsI TemmoMaccooOMeHa : yaeoHoe nocodue / FO.I1. CemeHnoB. —
MockBa : UHOPA-M, 2021. — 246 c. — (Bricmiee oOpa3zoBanue: bakanaspuar). — DOI
10.12737/textbook_5b4c72d22046e3.77590088. - ISBN 978-5-16-013601-1. - Tekct
anektponHbii. - URL: https://znanium.com/catalog/product/1062001  (mara oOparieHus:
06.12.2020). — Pesxxum nocTyra: 1o MOAMUCKE.

B) MeTtoauyeckue yka3anus:
1. Margeesa, I'. H. DkcniepuMeHTaIbHOE MCCIIEIOBAHKE TIPOIIECCOB


https://znanium.com/catalog/product/945242
https://znanium.com/catalog/product/1001086
https://znanium.com/catalog/product/1062001

terooomena : yaeonoe mocobue / I'. H. Marseesa, 0. U. Taprakosckuii, b. K. CennukuH. - 2-¢
u3[., noarot. no ned. u3a. 2008 r. - Maraurtoropck : MI'TY, 2011. - 1 s5eKTpoH. ONT. AUCK
(CD-ROM). - 3arin. c TUTYIL. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/11191
53/989.pdf&view=true . - MakpooOBeKT. - TeKCT : 351eKTpOHHBINA. - CBEAEHUS TOCTYITHBI TAKKE
Ha CD-ROM.

2. Aramutos, E.B. I'maporazoaunamuka: yaeonoe mocooue [ms By3oB] / E.b. AranuTos,
M.C. CokonoBa. — Marauroropck: MI'TY um. I'. . Hocosa, 2019. - 1 CD-ROM. - ISBN
978-5-9967-1510-7. - 3ari. c TUTYIL. JKpaHa. - URL:
httos://maatu.informsystema.ru/uploader/fileUpload?name=3939.pdf&show=dcataloaues/1/1530

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

HanmMeHnoBaHue o
0o Ne noroBopa CpoK JeHCTBUS TUIICH3UN

MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip cBOOOJTHO OeccpouHO
FAR Manager CBOOOIHO 0OECCPOUHO
Linux Calculate |cBo6ommHO 0eCCpOUHO
Adobe Reader CBOOOJTHO 0eccpouHO
MS Windows 10
Professional (s |/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

Ipodeccuonanbablie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanue xypca Cchblika

OnekTpoHHass 0a3a TEPUOTUYECKUX HW3IaHUM
East View Information Services, OO0 «MUBUC»
Hanumonanbuas
undopmanronno-ananmuruueckas cucrema —(URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHAEKC HAYYHOIO IITUTHUPOBAHUS
ITouckosas cuctema Axanemus Google (Google
Scholar)
Nudopmanuonnas cuctema - EnnHoe OKHO
JIOCTYIIA K HH(POPMAIMOHHEIM Pecypcam
denepanbHOe TOCYIAPCTBEHHOE OIOKETHOE
YUPEKICHUE «DenepanbHbIi uncruryt|URL: http://www1.fips.ru/
MPOMBIIIEHHOH COOCTBEHHOCTH
Poccuiickas T'ocynapctBenHas OuOinoTexa.

https://dlib.eastview.com/

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

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

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

Karanoru

JIIeKTPOHHBIC pecypeht Onbmmotekn MITY i, http://magtu.ru:8085/marcweb2/Default.asp
I".'"1. HocoBa

MC)K,I[YHapO,Z[HaSI HAaYKOMCTPpUYICCKAA

pedeparuBHas K MOJHOTEKCTOBas Oaza mamubix |http://webofscience.com
HayuHbIX n3nanuii «Web of sciencey
MexayHapoHas pedepaTuBHas "
MIOJTHOTEKCTOBAsl _ CIIpaBOYHAas 0a3a  JIaHHBIX
MexaynapoaHas 0a3za MTOJTHOTEKCTOBBIX
»KypHaIoB Springer Journals

http://scopus.com

http://link.springer.com/




MexnyHapoaHas KOJUJICKIIMS
Hay4HBIX _ MPOTOKOJIOB  TIO
MexayHnapoanas 0a3a HayYHBIX
MaTEPUAJIOB B o0acTu
MesxayHapoaHas 6aza
CIIPABOYHBIX M3JAHUH IO BCEM
Mexaynaponnast pedepaTuBHas
0a3a JTaHHBIX TI0 YHUCTOH W
MexayHnapoanas pedepaTuBHas
¥ TIOJHOTEKCTOBas crpasounas (https://www.nature.com/siteindex
0a3a JIAaHHBIX HAYYHBIX M3JAHUH
ApXWB HAay4YHBIX JKYPHAJIOB
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MaTepHaﬂbHo-TeXHI/IquKOG obecrieueHue JUCHUITIIIMHBI BKIIFOYACT:

VY4eOHble ayIUTOPUH U1 IPOBEJCHUS 3aHATUI JISKIIMOHHOTO TUIIA:

- My.]'[BTHMGI[HﬁHBIG CpCACTBA XpaHCHUA, [ICPCAAYN U ITPCACTABICHUA I/IH(l)OpMaHI/II/I.

VY4yeOHble ayIUTOPUM U1 NPOBEIEHUS MNPAKTHUECKUX 3aHATHM, TIpPYNIOBBIX U
HHIUBHUIYAJIbHBIX KOHCYJIBTaIlI/If/'I, TCKYHICro KOHTPOJIA U HpOMC)KyTO'—IHOfI aTTecrainuu. - 10CKa,
Medl.

VY4eOHble ayTUTOPUH JUIsl CAMOCTOSITEIbHOM pabOThI 00y4arOIUXCsl:

- mepcoHaibHble KoMmmbloTepbl ¢ makeroMm MS Office, Beixomom B HHTepHeT u ¢
JOCTYTIOM B SJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPETy YHHBEPCHTETA.

[Tomemenne Ui XpaHeHMs M NPO(UIAKTHYECKOTO OOCITYKMBAaHUS Yy4eOHOTO
000pyI0BaHUSA:

- CTeJUIaXH, cei (bl U1 XpaHeHUs! ydeOHOro 060py10BaHHsL, THCTPYMEHTHI JUI PEMOHTA
71a00paTOPHOTo 000PYAOBAHHUS.



IMpuioxenue 1

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

. OCHOBHBIE 3aKOHOMEPHOCTH MEXaHUKH NIE€YHBIX I'a30B.
. CBOOOIHBIE W YaCTHUYHO OTpaHUYCHHBbIC CTPYHHBIC TEUCHUSL.
. OrpaHn4eHHbIE CTPYHHBIE TeUCHHSA. IHKEKTOpP U HKEKTOP.
. IloTepu 3Hepruy Npu IBMKEHUH I'a30B.
. Bugpl nepenoca ternotsl. OCHOBHBIE IOHATHUS U OMIPECTICHHUS.
. Auddepennuansaoe ypaBHEHHE TEIUIONPOBOAHOCTH. | paHUYHBIC YCIOBUSL.
. KoappummumenT rermmonpoBoaHOCTH cTayiel U (haKTOPHI, BIUAIONINE Ha HETO.
. CranmoHapHas 1 HeCTallMOHAapHAs! TEIIONPOBOIHOCTh
. KonBekTrBHBIH TemnooOMeH npu cBOOOJHOM U BBIHYKACHHOM JBUKEHUH Ta30B.
10. KpurepuansHble ypaBHEHHS KOHBEKTHBHOTO TEIUIOOOMEHA.
11. TermmoobMeH n3y4eHreM. BUabl TyduCThIX TOTOKOB.
12. OcoOeHHOCTH H3TyUYCHHUS TA30B.
13. TennooOMeH U3Ty4eHUEM MEXIY TeJaMH, IPOU3BOJIBHO PACIIONIOKEHHBIMH B IIPOCTPAHCTBE.
14. YrnoBeie KO3 UITUSHTHI H3ITyYeHUS.
15. TennmooOMeH U3Ty4eHUEM MIPY HATTMYUH SKPAHOB MEXKY TTOBEPXHOCTSAMH.
17. OcHOBBI TeOpUH MOMOOUS M MOJEIUPOBAHHS TEIIOTEXHUUYECKUX U TEIUIOIHEPTeTUYeCKUX
MIPOIIECCOB U 00OPYIOBAHUSI.
18. OcHOBBI pacueTa HarpeBa «TOHKUX» U «MAaCCHUBHBIX» 3aTOTOBOK.
19. Xumnueckas 3Heprusl.
20. Pa3pymienne n o0pazoBaHe MOJIEKYIISIPHBIX CBs3eil. Beinenenne u mormnomeHne SHepri.
21. OCHOBHBIE SHEPreTUYECKUE PECYPCHl XUMUUECKUE PEAKIIUN SHEPIETUKU.
22. OCHOBHBIE YCTPONCTBA '€HEPALIUU U UCIIOIB30BaHUS XUMUUECKOM SHEPrHH.
23. Pa3pylieHue 1 00pa30BaHHE aTOMHBIX CBSI3EH.
24. BoljeneHye 1 NOrjioleHUe SHEPTUH.
24. ConmHe4HOE U3ITyueHHe. XapaKTepUCTHKA.
25. AkkymysnupoBaHHe Teruia. THUIbl aKKyMYJISITOPOB.
26. TemnoBast 3HEPIUsl OKPYKAIOIIEH cpeabl.

O 001N DN B Wk —



IMpuioxenue 2

OueHouHbIEe CPeICTBA JIs1 MPOBEIEHUSI MPOMEKYTOUYHOI aTTecTalun

a) [lnanmpyemsble pe3yabTaThl 00y4YeHHs] M OLIECHOYHBIE CPe/ICTBA VIS POBEAeHUSI IPOMEKYTOYHOM aTTecTAUM:

CTpYKTYpHBIH JII€MEHT
KOMITCTEHIINU

[Tnanupyemsie pe3yabTaThl 00yYeHUs

OrieHOYHBIC cpe€acTaa

OIIK-1. '0TOBHOCTBIO HCTIONB30BaTh (PyHJaMEHTaJIbHbIC 00IIeHH)KEHEPHBIE 3HAHMS

3HaTh: bazoBbie 3HAHUS B oOmnactu | [lepedeHb TEOPETHUSCKUX BOIPOCOB K SK3aMECHY:
€CTECTBEHHOHAYYHBIX muctwring; | 1. TepMoanHaMuka 1 MEXaHUKa Ta30B.
OCHOBHBIC HpO6J'ICM])I C€CTCCTBCHHOHAYYHBIX 2. 3HT3IH)HI/I$I, TCIJIOTA.
AUCHUILIMH; OCHOBHBIC MCETOJbl PCUICHUA 3. OcHOBHEBIE YpaBHCHUA TCUCHUA Ia3a.
Mpo0JIeM eCTeCTBEHHOHAYYHBIX AUCIUILIHH. | 4. OCHOBHBIC CBEICHUS U3 MEXaHUKHU Ta30B.
5. PesxuMBI IBUIKEHUS KUIKOCTH.
6. Ucreuenue raza yepe3 OTBEPCTUSL.
7. Ypasuenue bepuymiu. CtpyitHoe IBMKEHHUE Ta3a.
8. Term1o- 1 MaccomepeHoc.
9. SBneHus, 3aKOHBI U YypaBHEHMs I[EPEHOCA BEUIECTBA, TeIUIa M HUMITyJIbCa:
TEIUIONPOBOIHOCTD, KOHBEKIIHUS, U3JTyueHHE, TUPPY3Hsl.
YMeTs: BriOpates MeTommku 0a30BeIX 3HaHHH B | [IpuMepHOe mpakTHueckoe 3aJaHue s dK3aMeHa:

00JIACTH €CTECTBEHHOHAYYHBIX TUCIIUILINH,
IrPaMOTHO TIOCTaBUTh 3ajady, M0J00paTh
MeTOI[I/IKy HCCIICA0OBAHUA nu peIHeHI/IH
MOCTABJICHHOH  MPOOJIEMBI; rpaMOTHO
MOCTaBUTh 3aj1a4y, MOJ00paTh METOAUKY
WCCIIC/IOBAHUSL U PEIICHHS TMOCTABICHHON
npoOIeMbl W pemuTh €€  Pa3HBIMH
criocodamu.

1. B kakux eguHALIAX U3MEPSIETCS KOIHMYECTBO TETLIOTHI?
OC;

KI/M;

JOK;

H/m

. TemnonpoBOTHOCTh KaKUX MaTEPHAIOB HAaNOObIIasT?
MeTtannos;

I'azoB;

TBepabIX TeJ - AUIICKTPUKOB;

Kunakocren.

. OT KaKkux MmapamMeTpoB 3aBHCUT KOI(PPUIIMEHT TEIIONPOBOTHOCTH?
OT BUIa ABYIKEHUS )KUIKOCTH,

P hONDENDAONDRE




CTpyKTypHBII 3JIEMEHT
KOMIIETEHIINU

[Tnanupyemsie pe3yabTaThl 00yYeHUs

OrieHOYHBIC cpe€acTaa

2 Ot TeMrieparypbl 1 (QU3HYECKUX CBOHCTB BEIIECTR;
3. OT Macchl | IJIOIIAIU IIOBEPXHOCTH TeJIa,
4, OT KOM4YeCTBa MOIBEIEHHON TEIIOTEL.

4. Kakoe u3 YpaBHCHUC MJIOTHOCTU TETIJIOBOI'O IMOTOKA COOTBETCTBYCT MEPCHOCY TCIIIIOTHL
TCIUIONPOBOAHOCTBIO UE€PE3 OHHOCHOﬁHym IJIOCKYIO CTCHKY:

5
1. q:z(tz—tl);

g = —-Agradt;
q :a(tz _tl);
A
4. q=g(t2—tl).

5. Ilo xakoMy U3 ypaBHEHHI pacCUUTHIBACTCA TEIUIONEpEaada Yepe3 CTEHKY?

q — ﬂ"(tcl _tCZ)

1.
o
t ., —1
2 q — cl c(n+1)
> <
i=1 ﬂ’i
7 —17
3 q - orcl orc2
1 o 1
—
o, A o,
6. YKaSaTI), KakoOMy HUHTCPBAITy 3Ha4YCHUH KO3(1)(1)I/II_II/IGHT3. A COOTBCTCTBYCT

TEIJIONPOBOAHOCTD CTAJIEH.

1. 20-50B1/(Mm°C)

2. 0,07-4B1/(Mm°C)

3. 0,007 - 0,07 Br/(m °C)

7. B kakux enuHHIAX u3Mepsiercs K03QOUIMEHT TETIONPOBOTHOCTH?
1 Bm

7 !
M




CTpyKTypHBII 3JIEMEHT
KOMIIETEHIINU

[Tnanupyemsie pe3yabTaThl 00yYeHUs

OrieHOYHBIC cpe€acTaa

Bm
M*epad’

Bm
M-2pad’
4. Bm.

3.

8. KoapummenT reronepenaun xapakTepu3yeT HHTEHCUBHOCTD TIEpeIadil TeTUIOTHI:
1. OT ofHOM cpefbl K APYTOi;
2. BHyTpu TBEpABIX CTEHOK;
3. OT 0IHOH Cpebl K APYroil uepes3 pa3aeIuTEIbHYI0 CTCHKY;
4, OT KUAKOCTEH K TBEPJILIM CTCHKAM.
9. Yucno dypre onpeaenser:
PexxuM ABMKEHUS JKUAKOCTH;
TepMuuecKyt0 MacCUBHOCTb TEJI;
be3pa3zMepHOe BpeMsl HarpeBa;
OuznuecKre napaMeTphl BEIecTBa.

el AN

Bnaners:

HaBpikamu MPOBEICHUS aHamM3a
MIOCTaBJICHHON 3aJa4u; HaBBbIKaAMH
MIPOBEICHHS aHAJIM3a TIOCTaBJICHHOM 3aauH,
BbIOOpa METOJUKH PEIICHHs TOCTABICHHON
3aJlauM; HaBBIKAMM TIPOBEICHHUS aHaIM3a
MOCTaBJICHHON 3aj7a4yM, BbIOOpa METOIUKH
pelIeHns MOCTaBICHHOM 3aJjauyd M PELINTh
e€ pasHbBIMH CIIOCO0aMH.

ITpumep 3amanus Ha peleHne 3a1a4 U3 NpodecCHOHAIBHON 00JIaCcTH:

3amaya 1. [lnockas me4Has CTEHKAa COCTOMT M3 CJIOS OTHEIMOPHOIO MaTepualia
TONMIMHONH Si;, M W TEIUIOW3OJAIUOHHOTO CcJosg TommuHon Sy, M. Koaddumumentsr

TEIUIONPOBOJHOCTH ClioeB paBHbl: mepsoro A, , Br/(m K), Broporo A, , Br/(m K).
TemnepaTypa ra30B OMBIBAIOIMX BHYTPEHHIO IOBEPXHOCTH CTEHKH tr, C; ko3 puimenT
TEIUIOOTAAYM K BHYTPEHHeH creHke @, BT/(M-K); OT Hapy:KHOH CTEHKH K BO3IAYXY Cf,,

Br/(m'K). IInomane cren f, m. Temmeparypa Bo3myxa, OMBIBAIOIIETO HAPYKHIOKO
MMOBEPXHOCTh CTEHKHU 15, °C.

Heo0xomumo onpeaenuTs:

a) oOIee TEIIOBOE CONMPOTHUBIICHHUE OT Ta30B U BO3NYyXY - R, O0mmii koaddument
teronepenadd K, miIoTHOCTH TEIJIOBOrO MOTOKAa ( M KOJWYECTBO TEIUIOTH Q, Tepsiemoe
CTEHKOW MpY TPEeX BapHUaHTaX yKa3aHHBIX B TAOIHUIE 2;

0) HalTH TeMIiepaTypsl B CThIke ciioes t1, t2 13 mist Tex e BapuaHTOB;




CTpyKTypHBII 3JIEMEHT
KOMIIETEHIINU

[Tnanupyemsie pe3yabTaThl 00yYeHUs

OrieHOYHBIC cpe€acTaa

B) IMOCTPOMTH JUIsl TPEThEro BapuaHTa rpauKH pacHpeleNiCHUs TEeMIEpaTyphl B
koopauHatax t-Swu  t-R; cpaBHUTE ¢ TeMIiepaTypaMu, NOJTYICHHBIMY aHATTUTHISCKUM MTyTEM
( o popmymam);

I) ONpEACIUTh CHIDKCHHE IOTEPh TEIUia BO BTOPOM M TPEThEM BapUaHTax IO
CPaBHECHHIO C TIEpBhIM (B mpoiieHTax). [lotepu mpu mepBoM BapHaHTE NMPUHUMAIOTCS 3a
100%;

II) pe3ynmpTaThl pacdyeToB mpeacTtaButh B Buae Tabmwmbel 1 (Ilpwm 1.) m cmenarts
BBIBOJIBI O POJIM TEILIOBOW M3OJISIUH JUIsl CHUKCHHS ITOTEPh TEILIa Yyepe3 KIaaKy. Bapuantet
3amaun qanel B Tabmwme 2 (Ipun. 2).

I1IK-4. I'0TOBHOCTBIO HCIIOIb

30BaTb OCHOBHBIC IMOHATUA, 3aKOHBI U MOAEIN TEPMOANHAMUKH, XHUMHUYECKOU KHHETUKH, IIEPEHOCA TEIIIa U MaCChl

3HaTh: OcHoBHble  ompexaeneHust u  noHATHA | [lepedyeHs TeopeTHIECKHUX BOIPOCOB K 9K3aMEHY:
0a30BbIX 3HAHUI B obnactu | [ TemmonpoBoaHOCTE. JJud depeHinanbHoe ypaBHEHUE TEIUIONPOBOIHOCTH.
CCTCCTBCHHOHAYHHBIX AUCHHIUIAE. | 5 TernonpoBoAHOCTh NPU CTALIMOHAPHOM U HECTALIMOHAPHOM PEKUME.
dyHIaMeHTaIbHBIE OCHOBBI .
3. Temnomepenada. KOHBEKTHWBHBIM TeIIO- W MAacCONEPEHOC TIPU CBOOOJHOM H
€CTECTBEHHOHAYYHbIX JUCLUIUINH,
OCHOBHbIE METOJIBI PEIIICHHS THIOBBIX 3aay | BPHYAACHHOM TCHCHIH.
[0 M3BECTHBIM AJITOPUTMAM H IIPABHIAM. 4. 'maponuHaMU4ecKuil U TEIJIOBOW OrPaHUYHBIC CIIOH.
OCHOBHBIE ~ 3aKOHOMEPHOCTH  HPOIIECCOB | 5. PaquanimoHHbIi TEMI0- H MacCONEPEHOC. OCHOBHBIE IOHITHS U 3aKOHBI.
MaccorepeHoca MIPUMEHHUTEIBHO K [ 6. Bubl Ty4UCTHIX TOTOKOB.
TEXHOJIOTHUECKUM IIPOLECCaM, OIUCHIBATD, | 7. ClioskHbBIH TEILIO0OMEH.
paccHnThIBaTh 1 aHAMSUPOBATE MPOLCCCRI| g Tenpnorenepanus 3a cuer coxuranus Tormmsa. OCHOBHBIE XapaKTEPHCTUKH TOIUIHBA.
nepeHoca TeImla W Macchl, BBIIENATh
9. OcHOBBI TeOpHH TOPEHHs. PacueTsl MOJTHOTO M HEMOJIHOTO TOPEHHS TOIUINBA.
(hakTopsl, OTIPEIEIISFOIITIE ux 10 . T
HTEHCHBHOCTD. . YcTpo#cTBa AJisl CKUraHus TOIUUBA. Tersorenepanys 3a cueT SNEeKTPOIHEPTUH.
YMers: OOBSICHATH THNWYHbIE Moaenn 3afgad B | [IpumepHoOe mpakTHuecKoe 3a1aHue AJIs SK3aMeHa:
o0mactu TEMI000MeHa. 00cyx1ath | 1. TIpn kaknx 3HAYCHHSX urcia BHo Teso ABISeTCs TePMUYECKN TOHKIM:

3¢ PeKTHBHBIE CITOCOOBI pelIeHus TpodiieM
TEII000MEHa CTPOUTh W aHAJM3HPOBATH

MaTeMaTHYECKUE MOJIEIH
TEIIoMaccornepeHoca. PacrnioznaBatp
s dhexkTrBHOE perieHue oT
Hed(P(PEKTUBHOTO, TPH PEIICHUH 3a]ad

CJIOJKHOIO TEIUIOOOMEHA.

1. Bi —>0;
2. Bi > x;
3. Bi <0;
4. Bi <0,25.

2. Kakoe uncio mogo0ust sSBIsIeTCs ONpeesieMbIM IIPU pacdeTax KOHBEKTHBHOTO
Teriooomena?




CTpyKTypHBII 3JIEMEHT
KOMIIETEHIINU

[Tnanupyemsie pe3yabTaThl 00yYeHUs

OrieHOYHBIC cpe€acTaa

1. Pr:

2. Nu ;

3. Re:

4. Gr.

3. KakuM ypaBHEHHEM TI0100MsI XapaKTEPU3yETCs BBIHYKIEHHAS KOHBEKLIHS?
1. Nu = f(Gr,Pr);

2. Nu=f(Re,Pr);

3. Nu = f(Fo,Pr);

4. Nu= f(Bi,Pr)

4. Kakue 3HaueHHs1 R€ COOTBETCTBYIOT TYpOYJICHTHOMY PEXUMY JBHKEHUSI KHIKOCTH B
TpyOax (kaHayax)

1 Re >1300;
2. Re <9300;
3. Re >10300;
4 Re > 2300.
5. Uucno PeitHonbca onpenensercs o ¢popmyJie
1. Re= W—d 2. Re= W—d
y7; 14
3. Re= ﬁ 4. Re = Ll
w w
6. Kakoe 3HaueHue MOrIOMATEeIbHOM CIIOCOOHOCTH UMEET a0COIFOTHO YEPHOE TEJIO:
1 A<1;
2. A=0;
3 A=1:
4 A>1
7. Kako#i 3 mpuBeICHHBIX 3aKOHOB MTPUMEHSIETCS JIJIsl PACUETOB TEIUIOOOMEHA H3ITyueHHEeM?
ot




CTpyKTypHBII 3JIEMEHT
[Tnanupyemsie pe3yabTaThl 00yYeHUs OneHoYHbIE CpeCTBA
KOMIIETCHIINU
=a(t,. —t
2. q=oa,—t )
— ok T 4

8. Kakue rassl 00J1a1a10T U3y4aTeIbHON U MOTIIOMATEIbHON CIOCOOHOCTHIO?

1. He, Ar, Ne;

2, Nz, Oz, H:

3, H.O, CO., SO

Bnanerts: Criocobamu feMoHCTpaIu yMeHus Biaaets | [IpuMep 3aganns Ha penieHue 3a1a4 u3 npodeccnoHaTbHON 001acTH:
cbopom uH(popmanuu 1A 3amaya 2. B meub ¢ moctosHHOW TemmepaTrypoi tad, °C, momemiaeTcs CTalbHOM
TEIUIOTEXHUYECKUX pacyéroB. Cnocobamu | ummuap amamerpom D, . HawanpHas TemmepaTypa MeTamia cocraBmser tmau, °C
cbopa u aHanmuza  uHOPMAUMH O |Ko>((UIMEHT TEIUIONPOBOJHOCTH CTATH Acr, BT/(M rpan); TemmoemkocTh Cer, KJK/(KT
TEIIOOOMEHHBIX  TIPOLECCaX KOHBEKUHMEH, | rpar), mioTHOCTH peT, Kr/M°. Koa(dHIMEHT TemIooT a4l OT MeuHbIX ra3oB o OnpeneinTh
U3JTy4CHHEM U TCILJIOTIPOBOAHOCTBIO. | ppeMs HArpeBa T, 10 MOMEHTA TOCTIKEHUS TeMITePaTyphl thos, 0C .TemmepaTypy meHTpa tyeur
Merozamu pacuera MPOTECCOB | B MOMEHT BBIIaYM MeTauia U3 nedd. Termodusnueckne mapaMerpsl cramu: kodhdunneHT
KOHBEKTHBHOTO TCIJIO- W MAaCCOTICPCHOCA,  TerIOMPOBOMHOCTA Acr, TETNIOEMKOCTh Cep, TUIOTHOCTBH Per, CUATATh HE3ABUCSIIMMU OT
nepeaadun TCIlIa H3JIYYCHUEM u TEMIIEPATYyPBbI.
MOJICKYJISIPHOM TETLIONPOBOIHOCTBIO. PaccuutaTe TemmeparypHO€ ImOJIE HEOTPAHUYEHHOIO IWIMHIApA [Js 3HauYeHUi
1 2
=r r=-=r
pamuyca r=r0 r= 3 , 3 , =R mo ¢opmynam u cpaBHUTH C PACCUUTAHHBIMU O,
Ouenr, tuenr 0 fuarpammam /I.B. bynpuna. Bapuantsl npeacrasness! B Tabiuue 3. (Ipui. 3).
[Tpunoxenue 1
Temnepatypa, °C
Bapuants! 3agaun R K q Q PaLyPe,
t 15 173 {3 {s
1 bes tennoBoii n3omamnu
TEIUIOBbIE TOKA3aTeNN




TEMIIEPATypHI MOTyUCHHBIE

AHAJIMTHYCCKH

rpaduuecKu

2 C TemnaoBOi N30JISIIIHEH

TCIIJIOBBIC ITOKA3aTCIIN

TEMIICPATYPHI ITOJTYICHHBIC

AHAJIMTHYCCKH

rpaduuecKu

3 C yABOCHHOU TEIUIOBON M3OJISIITHEH

TCIIJIOBBIC ITOKA3aTCIIN

TCMIICPATYPHI ITOJTYYCHHBIC

AHAJIMTHYCCKH

rpaduuecKu

4 CHmxeHue MoTepb TEIJIOTH IO CPABHEHHUIO:

C MEPBBIM BAPHAHTOM

C BTOPBIM BapUaHTOM

C TPETUM BAPHAHTOM

[Tpunoxxenue 2

Ne

Jannsie ycnoBus 3agaun Nel

BapHaHTa SNi Slvi BT?LMK BT);;4K CEE’: ;[E a1, Br/m?K az, 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 11 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 11 0,1 800 5 100 20 18
19 0,46 0,115 13 0,2 1000 20 15 17 20
00 0,23 0,23 1,1 0,1 800 5 100 20 18
[Tpunoxenue 3
No L D Tuau Acr Cor Per a tiion
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) Ilopsimok mpoBeeHwsI MPOMEKYTOYHON aTTECTAI|H, TTOKa3aTelld ¥ KPUTEPUH OIEHUBAHIISL.

st mosrydeHus 3K3aMeHa Mo TUCHUIUIMHE CTYIEHT JOJIKEH MOKa3aTh CICAYIONINE 3HAHUS, YMEHUS U HaBBIKU IO UCIOJB30BAHUIO U BHEAPCHUIO PE3YIHTATOB
00pa30BaTeIbHON AEATEITHPHOCTH:

— Ha OICHKY «OTIMIHO»:

CryIleHT JI0JDKEH TI0Ka3aTh YPOBEHb 3HAHUI HE TOJILKO HA YPOBHE BOCIIPOU3BEIACHHS U O0BSICHEHUS MH(POPMAIIMU, HO U WHTCIUICKTYalIbHBIC HABBIKH PEIICHUS
mpo0JieM U 3aja4, HaAXOXKICHUS YHUKAIBHBIX OTBETOB K MPOOJeMaM, OIICHKH U BHIHECCHUS KPUTHUYCCKUX CYKICHHI; CTYJCHT JOJDKCH MPEIOCTaBUTh BBIMOJIHCHHOS
3aJlaHue, B KOTOPOM OBLTH OBl OTpayKEHBI TPOOJIEMBI, KACAIOIIHECS BCEX aCTIEKTOB N3y4aeMOW AUCIIATIIHHEIL.

— HA OILICHKY «XOPOIIO»:

CryneHT BlaJieeT TEPMUHOJIOTHEH W3ydyaeMOW JMCUUIUIMHBL, CTYJCHT MOXKET MOKa3aTh 3HAHWs HA YPOBHE BOCHPOU3BEICHMS W OOBSICHEHUS MH(OpMAIUU
M3y9aeMO¥ TUCIUILINHBI; MOXKET IMOKa3aTh MHTEJUIEKTyalIbHbIe HABBIKH PEIISHHUs MPOCTHIX 337a4.

— Ha OIEHKY «YAOBJIETBOPUTEIHHOY:

CrylIeHT BlaJiceT TEPMHUHOJIOTHEH M3ydyaeMOW JMCLUILUIMHBI, CTYJCHT MOXKET IOKa3aTh 3HAHWs HA YPOBHE BOCIPOHU3BEICHMS U OOBSICHEHUS MH(OpMAIIUU
M3y9aeMO¥ JTUCIMILINHBI; HE MOXKET TIOKa3aTh WHTEIJICKTYaIbHBIE HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.

— Ha OIICHKY «HEYIOBIETBOPUTEIHHOM:

CryzeHT BlaJeeT TCPMUHOIOTHEH U3ydyaeMOW JUCIUIUIMHBL, CTYJCHT HE MOXKET IMOKa3aTh 3HAHHUS HA YPOBHE BOCIIPOU3BEICHHS U OOBICHEHUS MH(OPMAIIUU
M3y4aeMoOU MTUCIUIUTNHBL, HE MOXKET MOKa3aTh HHTEIJICKTyaIbHBIC HABBIKU PEIICHUS IIPOCTHIX 3a/1a4.



