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JIuer akTyanu3anun padodeii nporpaMmbl

PaGouast porpamMma IIepecMoTpena, 00CyKIeHa i ofoOpeHa 1l pealusarii B 2020 - 2021
yueGHOM rojty Ha 3acenanuy Kadeapsl TenmoTeXHHIgLKIX 1 fpremqecmx CHCTEM

IIpoToxon or 1 cepfrsiopa 200 r. No 1
E.B. AranuToB

PaGouast mporpamMma [epecMoTpena, 00CyKieHa 1 ono6fena ms peanuszanuu B 2021 - 2022
yueGHOM Tofy Ha 3aceqanyu Kapeapsl TemioTeXHUIECKUX U SHEPreTHHECKAX CHCTEM

[TpoToKkoI OT __ 2000 F Nooo
3as. kadenpoii E.B. AranuToB

PaGodyas IporpaMma epecMoTpeHa, 00CyKIeHa 1 ono6pena st peanusammn B 2022 - 2023
yueGHOM rofiy Ha 3acefanuy Kadespsl TenIoTeXHHYECKUX U SHEPreTHICCKUX CHCTEM

[TpoTokon oT ___ 20N
3aB. kapenpoi E.b. AranuToB

PaGouyas IporpamMma epecMoTpeHa, 00CyxK/eHa 1 onoGpena st peamsanuu B 2023 - 2024
yueGHOM rojty Ha 3acefanmnu Kadeapsl TerioTeXHHYECKUX U SHEPreTHIECKUX CHCTEM

ITpoToxoa OT __ 2058 ke Nos =
3as. kadenpoi E.B. AranuToB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[enpro ocBoeHust quCHUIUTMHBL «Termmodgusnkay sBuseTcs u3ydeHue (yHIaMeHTaIbHBIX
3aKOHOB TIEPEHOCA TEIIOThI, COBPEMEHHOM TEOPUH TEIJIOOOMEHA U MPUMEHEHUE UX B TETUIOBBIX
pacueTax HarpeBa M OXJXKICHUS TeN Pa3iudHON (OPMBI ¢ PA3IUYHBIMU TEIUIOPUINICCKUMU
cBoMcTBaMH; ((OPMHUPOBAHKE y CTYACHTOB, HA OCHOBE MOJIYYCHHBIX 3HAHUI U YMEHUH, HABBIKOB
WX IPUMEHEHUS B TPO(HECCUOHATBHOM eI TeIFHOCTH MPH PEIeHUs MPOPECCUOHATBHBIX 3a7a4.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

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

IIPOrpaMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoaWMmbl  3HaHWS  (YMEHHWs,  BIJIAJICHUSA),
c(hopMUPOBaHHBIC B pE3y/IbTaTe H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

duzuka

HNudopmartuka

I'mpporazonunamuka

TexHonorus npou3BoACTBa

TexHonornyeckue mporeccs 1 000pyI0BaHKUE MPEANPUATHI TOPHO-METATTYPrHIeCKOro

KOMIIJICKCa

3nanus (YMEHHs, BIAJICHUS), TOJYyYCHHbIE NMPH M3yYCHUU TAHHOW NUCIMILIMHBI OyxyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

HanexHoCTh TEXHUYECKUX CUCTEM U TEXHOT€HHBIN PUCK

Opranu3zanus 1 yrpaBjieHHe 0€3011aCHOCTHIO KU3HEAEIATEIbHOCTU

DKosornyeckue npooIeMbl MPOMBIIUIEHHBIX 30H

DKOJI0THUS IPOMBIIIJIEHHBIX PETHOHOB

bes3onacHOCTh B Upe3BbIUaliHBIX CUTYALIUSIX

[lepepaboTka 1 yTHIIN3AIUS OTXOJ0B IIPOU3BO/ICTBA

3 Komnerenuun ody4arouierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHu st

B pesynbrate ocBoeHus quctMiInHbl (Moayis) «Temnodusnka» oOydaronuiics 0KeH
00Ja/1aTh CIEAYIOUMMHU KOMIIETEHIUSIMU:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyembie pe3yabTaThl 00ydeHUs

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

3HaTh

0a30BbIe 3HAHMS B 00JIACTH CCTCCTBCHHOHAYYHbIX JUCHUIIJINH; OCHOBHBIC
HpO6J’IeMBI €CTCCTBCHHOHAYYHBIX JUCHUIIJIMH; OCHOBHBIC MECTOAbLI PCIICHHA
HpO6HCM CCTCCTBCHHOHAYYHbBIX JUCHUIIINH.

VYmMmern

BBIOpATh METOAMKHU 0A30BbIX 3HAHUH B 00JIACTH €CTECTBEHHOHAYYHBIX
JTUCLUHUIUIMH; TPAMOTHO TIOCTaBUTh 3ajauy, M0A00paTh METOJIUKY
WCCIIEIOBaHMS U PEIICHUs TOCTaBIEHHOU MPOOIeMbl; TPAMOTHO MOCTaBUTh
3aauy, HoJ00paTh METOIMKY UCCIIEJOBAHUS U PEILICHHSI TOCTABICHHOM
MPOOJIEMBI U PEIIUTD €€ pa3HbIMU CIIOCOOAMHU.

Bnaners

HaBBIKAMH NIPOBE/ICHUS aHAJIN3a IOCTABJICHHOM 3aa4i; HaBbIKaMH
MPOBEICHUS aHAJIN3a TIOCTABJICHHO 3a/1auM, BEIOOPA METOIMKH PEIICHUS
MIOCTABJICH-HOH 3a/1aui; HaBBIKaMH [TPOBEICHUS aHAJIN3a TIOCTABICHHON
3a/1a4u, BEIOOpA METOIMKH PEIICHHUS TOCTABICHHOM 3a/1a9H U PELINTH €&
pa3HBIMU CIIOCOOAMHU.




I1K-4 roToBHOCTBIO HCIIOIL30BaTh OCHOBHEIC IMOHATHS, 3aKOHBI 1 MOJCIIN TCPMOJUHAMUKH,
XUMHYSCKOM KHMHCTHUKHU, IIEPEHOCA TCI1JIa U MaCChI

3HaTh

OCHOBHBIE OTPEACTICHNS U TOHATHsI 0a30BBIX 3HAHUH B 0071aCTH
€CTECTBCHHO-HAYYHbIX TUCUUIUIMH. DyHAAMEHTAIbHBIE OCHOBBI
€CTECTBEHHOHAYYHbIX JUCLMIUIMH, OCHOBHBIE METObI PEIICHUS TUIIOBBIX
3a/1a4 110 U3BECTHBIM AJITOpUTMaM U npasuiaaM. OCHOBHbBIE 3aKOHOMEPHOCTHU
IIPOLIECCOB MACCOIIEPEHOCA IPUMEHUTEIBHO K TEXHOJIOTHYECKUM
[poLeccam, OIUCHIBATh, PACCUUTHIBATH U aHATU3UPOBATH IIPOLIECCHI
MepeHoca Teria U MacChl, BBIIENIATH (PaKTOPHI, ONPEACIISIONINE UX
MHTEHCUBHOCTb.

VYmMmern

OOBSICHSITH THIIMYHBIC MOJICTTH  3a7a4 B 00J1aCTH TEIII000MEHa. 00CYKIaTh
s dexTuBHBIC CITOCOOKI penieHus MPoOIeM TEII000MeHa CTPOUTh U
aHAIM3UPOBATH MATEMATUICCKUE MOJICNIN TETIOMACCONIEPEHOCA.
PacnioznaBats 3¢pdekrrBHOE pemerne ot HedhHEKTUBHOTO, IPU PEIICHUN
3aJ]1a4 CJI0KHOTO TEIJI000MEHA.

Bnanetrs

croco0amMu JIeMOHCTpAIlMKA YMEHUS BJIaIeTh COOpOM WHGOPMAIIHHU IS
TEIUIOTEXHUYECKUX pacuéroB. Criocodbamu cOopa u aHanu3a HHPOPMAITUH O
TETI0-00MEHHBIX MPOIecCaX KOHBEKIUEH, U3ITYYCHUEM U
TETUIONPOBOAHOCTHI0. MeTo1aMu pacueTa MpoIeccoB KOHBEKTUBHOTO
TETIO- ¥ MacCOIIEPEHOCa, MepPelavn Teria H3JIyYCHHEM U MOJICKYIISIPHON
TETUIOTIPOBOAHOCTBIO.




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCIMIINHBI (MOIYJIs)
OO0mmast TpyT0eMKOCTh AUCIMILIUHBI cOocTaBiseT 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 padborta — 18,15 aka. yacos;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

dDopMa aTTeCcTaluu - 3K3aMCH

AynutopHast ) =
o | KoHTaKTHas pabora E 3 ®dopma TeKyILero
=
N B aKaJl. Jacax o Bun KOHTPOJIS
Pazzen/ Tema 3 (B axaz. acax) g . p Kon
S 3 © | caMOCTOATENBHOM | yCIIeBaeMOCTH U
JIACIMTUTHHBI 5 [ .. | xommeTeHuu
O 2 £ paboThI TIPOMEKYTOYHOM
nmab. | mpakrt. | &8
Tlex. Z'g aTTecTaluu
3aH. 3aH. | U &
1. Paznen 1. [onsiTHe
TeTIoNepeaadn
CamocrosTenpHOe
1.1 TepmomunamMuka u u3y4yeHue yueOHoi
MeXaHuKa ra3oB. JUTEPATYPHI;
OcCHOBHEIE CBCICHUS. IIOAroTOBKaA K
DHTANBNUA TEIIOTA. nabopaTopHOH .
’ 4 4 2 2 partop Koncnexr nexuuii. | [IK-4, OITK-1
OcHOBHBIE ypaBHEHUS paborte.
TeueHnsi raza. OCHOBHBIE IpopaboTka
CBCIACHUA u3 MEXaHUKU COOTBETCTBYIOIIIN
ra3os. X BOIIPOCOB
pazzena 6.
1.2 PexuMsl IBWKEHUS
xuakocTu. Mcreuenne rasa
CamocrosTenpHOE
4yepes OTBEPCTHSL. o
u3ydyeHue yueOHoi
VYpaBHeHue Bepnymnu.
. JIUTEPATYPHI;
CrpyliHoe IBIDKEHHE Tasa.
MOATOTOBKA K
Tero- u MaccomepeHoc. HaBOPATODHOG
SIBneHwus, 3aKOHBI ul 4 4 421 | 2121 4 pg 60Tep Koncnexr nexnuii. | I[1K-4, OIIK-1
ABHEHUS nepeHoca )
P p [IpopaboTka
BEIIIECTBA, Teria u
COOTBETCTBYIOLIU
MMITYJIbCa:
X BOIIPOCOB
TEIUIONPOBOTHOCTD,
pazzena 6.
KOHBEKIIHS, W3ITy4eHHE,
mudhysus.
CamocTosiTensHOe
1.3  TemionpoBOAHOCTb. n3ydeHue yaeOHon
JuddepenunansHoe JUTEPATYPBI,
ypaBHEHHE MOJrOTOBKA K
TEIUIOTPOBOTHOCTH. nabopatopHoi .
POBOA 2 | 4om | 321 | 4 Patop Koncnexr nexuuit. | ITK-4, OTTK-1
TermonpoBoAHOCTE  TIPH paborte.
CTallMOHAPHOM u [TpopaboTka
HECTAIMOHAPHOM PEKHME. COOTBETCTBYIOLIH
Tenmonepenaua X BOIIPOCOB
pazzena 6.




1.4 KOHBEKTHBHBIN TEILIO-

U MacCcoNepeHOC  MpH CaMocCTOsATENBHOE
cBOOOTHOM u H3yueHHe y4eOHOn
BBIHY)KJICHHOM  TCUCHHHU. JIUTEPATYPHI,
lMunponuaamuyaeckuit u TIOATOTOBKA K
TEIIOBOI IIOTrpaHUYHbIC J1a0opaTOPHOM .
P N 2 5 421 | 4,15 patop Komncnexr nexnuii. | [1K-4, OIIK-1
CJIOH. PaguanuoHHbIit paborte.
TEIIO- ¥ MaccoIepeHoc. ITpopaboTka
OCHOBHBIE  TIOHATHA H COOTBETCTBYIOIIN
3a-KOHBI. BHUABI JTYYHCTBIX X BOIIPOCOB
MTOTOKOB. CI10>XHBII paznena 6.
TEII000MEH.
HUroro no pazaeny 12 | 17/41 | 11/61 | 14,15
2. Paznen 2. Temnoreneparus
CaMocCTOsATENBHOE
H3yueHHe y4eOHOU
JIUTEPATYPHL;
2.1 TemnoreHepanus 3a PATyPE,
IOJATOTOBKA K
CYET CXKHUTAHWS TOIUIMBA. HABOPATODHOI
OCHOBHEBIE 3 221 2 E6OTS Komncnexr nexuuii. | ITK-4, OITK-1
XapaKTepUCTUKN TOIUIMBA. P )
IMpopaboTka
OCHOBBI TEOPUH TOPEHHUSI.
COOTBETCTBYIOIIH
X BOIIPOCOB
paszena 6.
CaMOCTOSTENbHOE
u3ydeHue yueOHoi
2.2 Pacyersl TOJHOTO U JUTEPATYPHI,
HEIOJIHOIO TOPEHUS IIOJIFOTOBKA K
TOIIMBA. Y CTPOWCTBA IS J1abopaTopHOMK .
P A 2 4 2 partop Koncnexr nexuuii. | [IK-4, OITK-1
CKUT'aHUS TOIUTUBA. paborte.
TemsoreHeparyss 3a CcueT ITpopaboTka
AJIEKTPOIHEPTHH. COOTBETCTBYIOIIH
X BOIIPOCOB
pasnena 6.
HWroro no pazneny 5 6/21 4
Hroro 3a cemectp 17 | 17/41 | 17/8U 18,15 SK3aMeH
Hroro no aucnumninuae 17 | 17/41 | 17/8U | 18,15 SK3aMeH I1K-4,0TIK-1




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

Jlnist pemieHus: mpe1yCMOTPEHHBIX BUAOB Y4eOHOW pabOThl MPU M3YYECHUHU 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 000pyaoBaHUsA. JICKIMOHHBIA MaTepHuan 3aKperuisieTcsi Ha NPaKTUYECKUX
paboTax, Ijie IpUMEHSIETCS COBMECTHAsl JIeATEIbHOCTh CTYIEHTOB B IpyIINe, HalpaBJeHHAas Ha
pemieHre OOWIEH 3aauu MyTeM CJIOXKEHHUS Ppe3ydbTaTOB WHAMBHIYaIbHOH pabOTHI YICHOB
rpynnsl. [ pa3BUTUS U COBEPILIEHCTBOBAHMS KOMMYHUKAaTHUBHBIX CHOCOOHOCTEH CTYIEHTOB
OpPTraHU3yIOTCA TPAKTUYECKUE 3aHATHUS B BHUJIC AMCKYCCHIA, aHaIM3a PEalbHBIX MPOOIEMHBIX
CUTyallUd M MEXIUCLMIIMHAPHBIX CBS3€M M3 pa3iMuyHbIX 00JIaCTeH B KOHTEKCTE peliaeMoi
3agaun. CamocTosTenbHas paboTa CTUMYIHPYET CTYIACHTOB K CAaMOCTOSITENIbHOW MpOpadoTKe
TEM B IIDOLIECCE IONTOTOBKU KOHCIIEKTOB.

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

7 OueHoYHbIe CPeCTBA IJIA IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIMHbI (MO1YJIs1)

a) OcHoBHas UTEpaTYypAa:

1. Cemenos, 0. I1. OcHoBsl TemmoMmaccooOMmena : y4ueb. 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. -
Tekcr : anekTpoHHBIH. — Pexxum moctyma: https://znanium.com/catalog/product/945242

2. IlsetkoB, ®.®. TemmomaccooOMeH [DIEeKTPOHHBIA pecypc]: yd4eOHHMK s By30B /
[Bet-koB d.®. - M. : WMzparensckuiri gom MOU, 2017. Pexum ngocryna:
http://www.studentlibrary.ru/book/ISBN9785383011720.html

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. Mupam, A.O. Texuuueckas TepMoarHaMuKa. Teriomaccooomen / A.O. Mupam, B.A.
ITaBnenko - M. : MzgarensctBo ACB, 2017. - 352 c. - ISBN 978-5-93093-841-8 - Tekcr
sanek-tpounbii /[ DBC  "Koucymprant — crymenta" . [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785930938418.html - Pexxum qoctyma : o momucKe.

2. Munko, K.b. UucneHHoe pernieHue 3aj1ad THAPOAMHAMHKH M TEIJIOMAacCOOOMeHa :
yueb-aoe mocobue / K.b. Munko, I'.T". SIupkos. - M. : MDU, 2020. - ISBN 978-5-383-01425-7 -
Tekcr : oanektponnsii // OBC "Koncymerant crymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785383014257.html Pexxum noctyna : 1o mojmucke.

3. Kyaunos, A. A. TerumomaccooOMmeH : yuebHoe mocobue / A. A. Kyaunos. - MockBsa :
NH®PA-M, 2020. - 375 c. - (Boiciee obpa3zoBanue: bakanaspuar). - ISBN 978-5-16-011093-6.
- Tekct : amextponnsii. - URL: https://znanium.com/catalog/product/1046937 — Pexum
JOCTYTA: TIO TIOJIITUCKE.

4. Teronepenaya : yae6Hoe nmocodue : B 2 4. U. 1. OcHoBbI Teopuu Teruionepeaayn / B.
C. Yepennuuenko, B. A. Cununbi, A. W. Anucdepos, 0. WU. lapo ; moxg pen. B. C.
Yepenanuenko. — MockBa | UH®OPA-M, 2020. — 221 c. — (Beicumiee oOpa3zoBaHue:
bakanaspuar). - ISBN 978-5-16-014715-4. - Tekcr : onektponHsii. - URL:
https://znanium.com/catalog/product/1001086 — Pe->xum gocTyma: mo moIMHCKe.

B) MeToguyeckue ykazaHus:
1. Margeesa, I'. H. OkcniepuMeHTaIbHOE MCCIIETIOBAHUE TIPOIIECCOB



terooomena : yaeonoe mocobue / I'. H. Marseesa, 0. U. Taprakosckuii, b. K. CennukuH. - 2-¢
u31., noarot. no ned. m3a. 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. '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 |cBo6oaHO 0eCCpOUHO
Adobe Reader CBOOOJTHO 0eccpouHO
MS Windows 10
Professional (mus |1-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)

IpodeccuonanbHblie 6a3bl JAHHBIX 1 HH()OPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue xypca Cchblika

OnekTpoHHass 0a3a TEPUOTUYECKUX HW3IaHUM
East View Information Services, OO0 «MUBUC»
Hanumonanbuas
undopmanronno-anamuruueckas 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 PeCcypcam
denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE
YUPEKICHUE «DenepanbHbIi uncruryt|URL: http://www1.fips.ru/
MPOMBIIIEHHON 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

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

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

pebdeparuBHas K MoIHOTEKCTOBas Oaza mamubix [http://webofscience.com
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MaTepHaﬂbHo-TeXHI/IquKOG obecrieueHue JUCHUITIIIMHBI BKIIFOYACT:

VY4eOHble ayUTOPUH U1 IPOBECHUS 3aHATUH JISKIIMOHHOTO TUIIA:

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

VY4yeOHble ayIUTOPUM JUId HPOBEAEHUS MNPAKTUUECKUX 3aHATUH, TIpPYIIOBBIX U
HHIUBHUIYAJIbHBIX KOHCYHBT&HHﬁ, TCKYHIETro KOHTPOJIA U HpOMC)KyTO‘-IHOfI aTTeCcTalluu. - 10CKa,
Mell.

VY4eOHble ayTUTOPUH JUIsl CAMOCTOSITEIbHOM pabOThI 00y4arOIUXCsl:

- mepcoHaibHble KoMmmbloTepbl ¢ makeroMm MS Office, Beixomom B HHTepHeT 1 ¢
JOCTYTIOM B SJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPETy YHHBEPCHTETA.

[Tomemenne Ui XpaHeHMs M NPO(PUIAKTHYECKOrO OOCITYKHMBAaHUS Yy4eOHOTO
000pyI0BaHUSA:

- CTeJUTaXH, ce (bl U1 XpaHeHUs! yueOHOro 060py10BaHHsl, THCTPYMEHTHI JUIs PEMOHTA
71a00paTOPHOTo 000PYAOBAHHUS.



IMpuioxenue 1

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

. OCHOBHBIE 3aKOHOMEPHOCTH MEXaHUKH NIE€YHBIX I'a30B.
. CBOOOIHBIE W YaCTHUYHO OTpaHUYCHHBbIC CTPYHHBIC TEUCHUSL.
. OrpaHn4eHHbIe CTpYiHbIE TeUeHHUA. MIHXKEKTOp U HKEKTOP.
. IloTepu 3Hepruy Npu IBMKEHUH I'a30B.
. Bunel nepenoca ternoTsl. OCHOBHBIE TIOHATHUS U ONPEACICHUS.
. Auddepennuansaoe ypaBHEHHE TEIUIONPOBOAHOCTH. | paHUYHBIC YCIOBUSL.
. KoappurmmenT rermmonpoBogHOCTH cTael 1 (haKTOPBI, BIUAIONMINE Ha HETO.
. CranmoHapHas 1 HeCTallMOHAapHAs! TEIIONPOBOIHOCTh
. KonBekTnBHBIH TemnooOMeH npu cBOOOJHOM U BBIHYKAESHHOM JIBUKEHUH T'a30B.
10. KpurepuanbHble ypaBHEHHS KOHBEKTUBHOTO TEILIOOOMEHA.
11. TermmoobMeH n3y4eHreM. BUabl TyduCThIX TOTOKOB.
12. OcoOeHHOCTH H3TyYCHNUS TA30B.
13. TennooOMeH U3Ty4eHUEM MEXIY TeJaMH, IPOU3BOJIBHO PACIIONIOKEHHBIMH B IIPOCTPAHCTBE.
14. YrnoBbie KO3 UITUSHTHI H3ITyYeHUSI.
15. TennmooOMeH U3Ty4eHUEM MIPY HATTMYUH SKPAHOB MEXKY TTOBEPXHOCTSAMH.
17. OcHOBBI TeopuM NMOAOOMS U MOAETUPOBAHUS TEIJIOTEXHUYECKUX M TEIIOIHEPreTUYECKUX
MIPOIIECCOB U 00OPYIOBAHUSI.
18. OcHOBBI pacueTa HarpeBa «TOHKUX» U «MAaCCHUBHBIX» 3arOTOBOK.
19. Xumnueckas 3Heprusl.
20. Pa3pymienne n o0pazoBaHe MOJIEKYIISIPHBIX CBs3eil. Beinenenne u mormnomeHne SHepri.
21. OCHOBHBIE SHEPreTUYECKUE PECYPCHl XUMUYECKUE PEAKIIUU SHEPTETUKU.
22. OCHOBHBIE YCTPONCTBA '€HEPALIUU U UCIIOIB30BaHUS XUMUUECKOM SHEPrHH.
23. Pa3pyliieHue 1 00pa30BaHHE aTOMHBIX CBSI3EH.
24. BoljeneHye 1 NOrjioleHUe SHEPTUH.
24. ConmHe4HOE U3ITyueHHe. XapaKTepUCTHKA.
25. AkkymynupoBaHHe Teria. THIbl aKKyMYJISTOPOB.
26. TemnoBast 3HEPIUsl OKPYKAIOIIEH cpeabl.

O 001N DN B Wk —



IMpuioxenue 2

OueHouHbIEe CPEICTBA 1JI51 MPOBEIEHUS MPOMEKYTOUYHOM aTTecTallun

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 (hyHJaMEHTaJIbHbIC 00IIeHH)KEHEPHBIE 3HAHMS

3HaTh: basoBrie 3HaHUA B obmactu | [lepedeHb TeOpeTUIECKUX BOTIPOCOB K DK3aMEHY:
€CTECTBEHHOHAYYHBIX nucuuruing; | 1. TepmoaguHaMuka 1 MEXaHUKa ra3oB.
OCHOBHBIC HpO6J'ICMI)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. Temno- 1 MaccomepeHoc.
9. SBneHus, 3aKOHBI U YypaBHEHMs I[EPEHOCA BEUIECTBA, TeIUIa M HUMITyJIbCa:
TEIUIONPOBOIHOCTh, KOHBEKIINS, H3TTydeHuE, TUQPy3ust.
YMeTs: BriOpates MeTommku 0a30BeIX 3HaHHH B | [IpuMepHOe mpakTHueckoe 3aJaHue s dK3aMeHa:

00JIACTH €CTECTBEHHOHAYYHBIX TUCIIUILINH,
rPaMOTHO TIOCTaBUTh 3ajady, M0J00paTh
MeTOI[I/IKy HCCIICA0OBAHUA nu peIHeHI/IH
MOCTABJICHHOH  MPOOJIEMBI; rpaMOTHO
MIOCTaBUTh 3ajjady, Moxo0paTb METOIUKY
WCCIICIOBAHUS W PEIISHUS TOCTaBICHHOM
npoOIeMbl W pemuTh €€  Pa3HBIMH
criocodamu.

1. B xakux eAnHUIAX U3MEPSETCs KOJIMIECTBO TEIIOTHI?
OC;

KI/M;

JOK;

H/m

. TenonpoBOHOCTE KaKMX MaTepHUaIoB HauOombIIas?
Mertannos;

I'azoB;

TBepAbIX TEI - TUINEKTPUKOB;

Kunakocren.

. OT KaKuX apaMeTpoB 3aBUCHT KOI(Y(HUIHEHT TEIIONPOBOTHOCTH?
OT BHJa JBVKEHUS )KUKOCTH;

P hoODENDRONDE




CTpYKTYpHBIHA JI€MEHT
KOMITCTEHIINT

[Tnanupyemsie pe3yabTaThl 00yYeHUs

OrieHOYHBIC cpe€acTaa

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

4. Kakoe u3 YpPaBHCHUC MJIOTHOCTU TCTIJIOBOI'O MMOTOKA COOTBETCTBYCT NEPCHOCY TCIJIOTHI
TCIUIONPOBOAHOCTBIO UE€PE3 OILHOCJ’IOfIHym IJIOCKYIO CTCHKY:

o
1. q:z(tz_tl);
q =—Agradt;
q=alt, -t,);

A
4. q:g(tz_tl)-

5. Ilo xakoMy U3 ypaBHEHHI pacCUUTHIBACTCA TEIUIONEpEaada Yepe3 CTEHKY?

q — l(tcl _tc2)

1. =
2. g = tcl : t§n+1)
2.7
twcl _twc2
3. = - -
777 5 1

o A o,
6. VYkazaTp, KakoMmy 3HAUYECHUU
TEIJIONPOBOAHOCTD CTAJIEH.
1. 20-50Bt/(M°C)
2. 0,07-4B1/(Mm°C)
3. 0,007 - 0,07 Br/(m °C)
7. B kakux enuHHAIAX U3MepsieTcs K03(QGUIIMEHT TEIIONPOBOTHOCTH?
1 Bm

P

WHTEpPBaIy Kod(pduIMenTa A  COOTBETCTBYET




CTpYKTYpHBIHA JI€MEHT
KOMITCTEHIINT

[Tnanupyemsie pe3yabTaThl 00yYeHUs

OrieHOYHBIC cpe€acTaa

Bm
Mepad’

Bm
M-2pad’
4. Bm.

3.

8. Koadduuuent tennonepeaayn xapakTepu3yeT HHTEHCUBHOCTD NIepeiady TeTIOTHI:
1. OT ofHOM cpefbl K APYTOi;
2. BHyTpu TBEpABIX CTEHOK;
3. OT 0IHOH Cpebl K APYroil uepes3 pa3aeIuTEIbHYI0 CTCHKY;
4, OT KUAKOCTEH K TBEPILIM CTCHKAM.
9. Yucno dypre onpeaenser:
PexxuM ABMKEHUS JKUAKOCTH;
TepMuuecKyt0 MacCUBHOCTb TEJI;
be3pa3zMepHOe BpeMsl HarpeBa;
duznveckre napaMeTphl BelecTBa.

Awn e

Bnaners:

Hasrixkamu MIPOBEICHUS aHanu3a
IIOCTaBJICHHOM 3aJa4u; HaBBIKAMH
MIPOBEICHIS aHATTN3a TIOCTABIICHHOM 3a/1a4H,
BBIOOpa METOJUKH PEIIeHUs] TTOCTABICHHOM
3a/1aud; HaBBIKAMU TIPOBEJCHUS aHaJIM3a
MOCTABJICHHOW 3aJlayM, BBIOOpPA METOIMKH
pElIeHrsT TIOCTaBJICHHON 3a/1aull M PEIInTh
e€ pa3HBIMH CIIOCOOaMHU.

ITpumep 3amanus Ha peleHne 3a1a4 U3 NpodecCHOHANIBHON 00IacTH:

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

TeILIONPOBOJHOCTH ClIOeB paBHbL: mepsoro A, , Br/(m K), Broporo A,, Br/(m K).
TemnepaTypa ra30B OMBIBAIOIMX BHYTPEHHIOI MOBEPXHOCTH 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
MTOBEPXHOCTh CTEHKH 15, °C.

Heo6xomumo onpenenuts:

a) oOlee TEIIoBOE CONMPOTHUBIICHHE OT Ta30B U BO3NyXy - R, O0mmii koaddunment
tertonepenadd K, MiIoOTHOCTH TEIJIOBOrO MOTOKA ( M KOJMYECTBO TEIUIOTH Q, Tepsiemoe
CTEHKOH IIpH TpeX BapuaHTaX yKa3aHHBIX B TaOiuLe 2;

0) HaliTK TeMIepaTyphl B CThIKe ciioeB t1, t2 ,t3 /i Tex ke BapHaHTOB,;




CTpYKTYpHBIHA JI€MEHT
KOMITCTEHIINT

[Tnanupyemsie pe3yabTaThl 00yYeHUs

OrieHOYHBIC cpe€acTaa

B) TMOCTPOWTH ISl TPEThEro BapUaHTa TpauKH pacHpeleNeHUs TEeMIepPaTyphl B
koopauHatax t-Swu  t-R; cpaBHUTE ¢ TeMIiepaTypaMu, NOJTYICHHBIMY aHATTUTHIECKUM MyTeM
( o popmymam);

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

1) pe3ynmpTaThl pacdyeToB mpeacTtaButh B Buae Tabmumbl 1 (IIpum. 1.) m cmenats
BBIBOJIBI O POJIM TEIJIOBOW M30JISILMU JJI CHUKEHUS NIOTEPh TEIUIa Yepes3 KIaaKy. BapuanTsl
3amaun qanel B Tabmwme 2 (Ipun. 2).

I1IK-4. I'0TOBHOCTBIO HCIOIb

30BaTb OCHOBHBIC IMOHATUA, 3aKOHBI U MOAEIN TEPMOANHAMUKH, XHUMHAYECKOU KHHETUKH, IIEPEHOCA TCIIJIa U MaCChl

3HaTh: OcHOoBHBIE ~ ompeneneHHsd W NOHATHA | [lepeueHb TEOpPETHUECKHX BOIIPOCOB K 3K3aMEHY:
0a30BbIX 3HAHUI B obnactu | [ TemmonpoBoaHOCTE. JJud depeHinanbHoe ypaBHEHUE TEIUIONPOBOIHOCTH.
CCTCCTBCHHOHAYHHBIX AUCHHIUIAE. | 5 TernonpoBoAHOCTh NPU CTALIMOHAPHOM U HECTALIMOHAPHOM PEKUME.
dyHOaMeHTaIbHBIE OCHOBBI o
3. Temnomepenada. KOHBEKTHWBHBIM TeIIO- W MAacCONEPEHOC TIPU CBOOOJHOM H
€CTECTBEHHOHAYYHBIX JVCIUILIINH,
OCHOBHbIE METOJIBI PEIIICHHS THIOBBIX 3aay | BPHYAACHHOM TCHCHITH.
110 W3BECTHBIM AJITOPUTMAaM M IPABHIIAM. 4. T'mppoauHaMUYECKUH U TEIUIOBOM MOTpaHUYHBIE CIIOM.
OCHOBHBIE ~ 3aKOHOMEPHOCTH  IIPOIECCOB | 5. PanuanvonHblii Terio- u MaccornepeHoc. OCHOBHBIE TIOHSATHUS U 3aKOHBI.
MaccoIlepeHoca MIPUMEHHUTEIBHO K [ 6. Bubl Ty4UCTHIX TOTOKOB.
TEXHOJIOTHUECKUM IIPOLECcCaM, OIUCHIBATD, | 7. ClioskHbBIH TEILIO0OMEH.
pacCHUTbIBATL M aHATMSHPOBATE TPOUCCCRI| 8 Tenmorenepanus 3a cuer cxuranus Tonnmsa. OCHOBHBIE XapaKTEPUCTUKH TOTLIHMBA.
IepeHoca TeIula W Macchl, BBIIEIATH
9. OcHOBBI TeopuH ropeHusi. PacueTsl OTHOTO ¥ HEMOJIHOTO TOPEHMS TOIIUBA.
(dakTopsl, OTIpeIeTISIoNIIe 1794 10 . T
HHTCHCHBHOCTD. . YcTpoiicTBa Ui CKMTaHMs TOIIIMBA. TeIuIoreHepanys 3a CUeT JIEKTPOIHEPTHH.
YmeTs: OOBSICHATH THNWYHbIE Moaenn 3afgad B | [IpumepHoOe mpakTHuecKoe 3a1aHue AJIs SK3aMeHa:
obmactu TEII00OMEHa. 00Cyx1ath | 1. TIpu KakuX 3HAYEHHAX YUCIA BHO TeNo SBISETCS TepMIUECKH TOHKHM:

3¢ dEeKTHBHBIE 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?




CTpYKTYpHBIHA JI€MEHT
KOMITCTEHIINT

[Tnanupyemsie pe3yabTaThl 00yYeHUs

OrieHOYHBIC cpe€acTaa

1. Pr;

2. Nu ;

3. Re:

4. Gr.

3. KakumM ypaBHEHHEM 1MO00HS XapaKTepPU3yeTCs BBIHYKICHHAS KOHBEKIINS?
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. Yucno PeitHonbca onpenernsercs 1o ¢popmyJie
1. Re= W—d 2. Re= W—d
y7; v

3. Re= ﬁ 4. Re = Ll

w w
6. Kakoe 3Ha4eHmE MOTIOMATEIFHON CLIOCOOHOCTH UMeeT aOCOIIOTHO YEPHOE TEIIO:
1. A<1;
2. A=0;
3 A=1;
4 A>1
7. Kako#i 13 npuBeICHHBIX 3aKOHOB MTPUMEHSETCS JIJIsl PACUETOB TEIUIOOOMEHA H3ITyueHHEM?




CTpyKTYpHBIH 3JIEMEHT
LY [Tnanupyemsie pe3yabTaThl 00yYeHUs OneHoYHbIE CpeCTBA
KOMIIETCHIINU
=a(t. —t
2. gq=oat,—t )
=&*c (—T )
o1 °*100
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 V1A 3amaya 2. B meub ¢ moctosHHOW TemmepaTypoi tad, °C, momemiaeTcs CTalbHOM
TEIUIOTEXHUYECKUX pacu€roB. Cnocobamu | ummuap amamerpom D, m. HawanpHas TemmepaTypa Meramia cocrapiser tmau, °C
coopa u aHanmuza uHOPMAUMH O |Ko>((UIMEHT TEIUIONPOBOJHOCTH CTATH Acr, BT/(M rpan); TemroemkocTh Cer, KJDK/(KT
TEIIOOOMEHHBIX  TIPOLECCaX KOHBEKUHMEH, | rpay), mnoTHOCTH pet, Kr/M°. Koa((duIMeHT TernooT a4y oT NeuHkIX ra3oB o OnpenenuTh
U3JTyHCHHCM u TCTIJIOTIPOBOAHOCTBIO. | ppeMs HarpeBa T, 10 MOMEHTA JTOCTIDKEHUS TeMITepaTyphl thos, 0C .TemmepaTypy meHTpa tyeur
Merozamu pacdcra MPONECCOB | B MOMEHT BBIIaYM MeTauia U3 nedd. Termodusnueckne nmapaMeTpsl ctanu: KO3 UIueHT
KOHBEKTHBHOTO TCIJIO- W MAaCCOTICPCHOCA,  TerIOMPOBOMHOCTA Acr, TETNIOEMKOCTh Ce¢p, TUIOTHOCTB Per, CUATATh HE3ABUCSIIMMU OT
nepeaadun TCI1a H3JIYYCHUEM n TEMIIEPATYyPBbI.
MOJICKYJISIPHOM TETLIONPOBOIHOCTBIO. PaccuutaTe TemMmepaTypHO€ IOJI€ HEOTPAHMYEHHOIO IWIMHIApa Il 3HAYCHUI
1 2
—r r=—r
pamuyca r=r0 r= 3, 3 , =R mo ¢opmynam u cpaBHUTH C PaCCUUTAHHBIMU O,
Ouenr, tuenr 0 uarpammam /I.B. bynpuna. Bapuantel npeacrasnens! B Tabiuue 3. (Ipui. 3).
[Tpunoxenue 1
Temnepatypa, °C
Bapuants! 3agaun R K q Q patyps,
tr ty t2 {3 ts
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

TEMIIEPATyphl NOTyYEHHbIE

AHAJIMTHYCCKH

rpaduuecKu

4 CHmxeHue MoTepb TEeIIOTh 10 CPABHEHHUIO:

C MEPBBIM BAPHAHTOM

C BTOPBIM BapUaHTOM

C TPETUM BAPHAHTOM

[Ipunoxxenue 2

Ne

Jannsie ycnoBust 3agaun Nel

BapHaHTa SNi SN‘:' 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 monmydeHus 3K3aMeHa Mo TUCHUIUIHHE CTYJIEHT JOJIKEH MOKAa3aTh CICAYIONINE 3HAHUS, YMEHUS U HaBBIKHU IO UCIOJB30BAHUIO U BHEIPECHUIO PE3YIbTaTOB
00pa30BaTeIbHON AEATEITHPHOCTH:

— Ha OICHKY «OTIMIHO»:

CryIeHT JI0JDKEH TI0Ka3aTh YPOBEHb 3HAHUI HE TOJILKO HA YPOBHE BOCIIPOU3BEIACHHS U 00BICHEHUS MH(GOPMAIIVH, HO U MHTEJUICKTYalIbHbIC HABBIKY PEIICHUS
mpo0JieM U 3aja4, HAXOXKICHUS YHUKAIBHBIX OTBETOB K MPOOJIeMaM, OIICHKH U BBIHECEHUS KPUTUYCCKUX CYXKACHHUN; CTYJICHT JOJDKCH MPEIOCTABUTH BHITIOJHCHHOC
3aJlaHue, B KOTOPOM OBLTH OBl OTpayKEHBI TPOOIIEMBI, KACAIOIIHECS BCEX aCTIEKTOB N3Y9aeMOU JUCIIUILIINHEI.

— HA OILICHKY «XOPOIIO»:

CryneHT BlajiceT TEPMUHOJIOTHEH U3ydyaecMOW JUCIUILUIMHBL, CTYJCHT MOXET IMOKa3aTh 3HAHMs HA YPOBHE BOCIPOMU3BEIACHHS U OOBSICHEHUS HH(OPMAIUU
M3y9aeMOU TUCIIUILTHHBI; MOXKET ITOKa3aTh MHTEJUICKTyallbHbIe HABBIKHU PEIICHUS MPOCTHIX 3ajad.

— Ha OIEHKY «YAOBJIETBOPUTEIHHOY:

CryneHT BlaJceT TEPMUHOJIOTHEH W3ydyaeMOW JUCIUILUIMHBL, CTYJCHT MOXET IMOKa3aTh 3HAHMs HA YPOBHE BOCIPOM3BEIACHHS W OOBICHEHUS HH(OpPMAIUU
M3y9aeMOU TUCIUILTHHBI; HE MOXKET TIOKa3aTh HHTEIJICKTYaIbHBIE HABBIKM PEIICHHS MTPOCTHIX 3a/1a4.

— Ha OIICHKY «HEYIOBIETBOPUTEIHHOM:

CryneHT BlaJeeT TCPMUHOIOTHEH U3ydaeMOW JUCIUILUIMHBL, CTYJACHT HE MOXKET [T0Ka3aTh 3HAHWS HA YPOBHE BOCIPOU3BEICHHS U OOBICHEHUS MH(YOPMAIIUU
M3y4aeMOU TUCIUTUINHBL, HE MOXKET MTOKa3aTh MHTEIUICKTYalbHbIC HABBIKU PEIICHUS MPOCTHIX 3a]1ad.



