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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM rojly Ha 3aceaHuu Kadeapbl TermoTeXHHUECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.B. Aranutos

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM ToJly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.B. Aranutos

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3aceqaHuu Kadeapsl TermmoTeXHUYECKUX U YHEPTETHUECKUX CUCTEM

[Ipotokom ot 20 . Ne

3aB. kadeapoii E.b. AranuTos

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl TermIoTeXHUYECKUX U SHEPTETUUCCKUX CUCTEM

[Ipotokom ot 20 . Ne

3aB. kadeapoii E.b. AranuTos




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

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

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

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

MIPOrPaMMBI.

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

duznka

WNudopmaruka

I'mpporasonnHamuka

TexHonorusa npon3BoacTBa

TexHosornueckue npoueccs 1 000pyI10BaHKUE MPEANPUATHI TOPHO-METAITYPrUue€CKOro

KOMILJICKCa

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUTLTH/TIPAKTHK:

HanexxHocTh TEXHUYECKUX CUCTEM U TEXHOT'€HHBIN PUCK

Opranu3anus 1 ynpanjieHue 0€30MacHOCThIO JKU3HEIEATEIbHOCTH

DKoJoru4eckre npooieMbl IPOMBIIIEHHBIX 30H

OKOJI0THUs TPOMBIIIJIEHHBIX PETHOHOB

be3onacHOCTb B Upe3BbIYANHBIX CUTYALUSX

[lepepaboTka 1 yTunu3aus OTX040B IPOU3BOJICTBA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

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

CrpyKTypHBII
JIEMEHT

KOMIICTCHIIM

[Tnanupyemsble pe3ynbTaThl 00ydeHUs

OIIK-1 TOTOBHOCTBIO MCIIONIb30BaTh (PyHAaMeHTaIbHbIe OOIIEMHKEHEPHbIE 3HAHUS

3HaTh

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

YmMmern

BbIOpAaTh METOAMKH 0a30BBIX 3HAHUH B 001aCTH €CTECTBEHHOHAYYHBIX
JUCIUIUIMH; TPAMOTHO MOCTaBUTh 3aj1auy, 1000paTh METOUKY
WCCIIEIOBAHMS U PELICHHUS TIOCTaBICHHOMN MPOOJIEMBI; TPAaMOTHO OCTaBUTh
3aja4y, Mogo0paTh METOIUKY MCCIIEOBAHUS U PELIEHUS TIOCTaBJICHHON
poOJIEMBI M PELIUTh €€ pa3HbIMU CIIOCOOAMHU.

Bnanetn

HaBbBIKaMU IMTPOBECACHHU A aHAIN3a IOCTaBJICHHON 3aJla4yi, HaBbIKaMH
MMPpOBCACHUA aHAJIn3a IOCTaBJICHHOMU 3aJga4u, BI:I60pa MCTOAWUKU PCHICHUA
MOCTABJICH-HOM 3a/1a4M; HAaBBIKAMU TIPOBEICHUS aHAIHM3a MTOCTABICHHON
3aJ1a4M, BEIOOpPA METOIMKH PELICHUS TOCTABJICHHON 3a/1a4M U PELIUTH €€
pPa3HBIMHU CITIOCOOAMH.




IIK-4 TOTOBHOCTBIO HCITOJIB30BAaTh OCHOBHEIC IIOHATHSA, 3aKOHBI U MOACIIU TCPMOJUHAMUKH,
XHUMHYECKOM KHHCTHUKHU, IICPCHOCA TCIIJIa U MACChI

3HaTh

OCHOBHBIC OIPCACIICHUA U ITOHATHA 0a30BBIX 3HAHWH B 00J1aCTH
C€CTCCTBCHHO-HAYYHbIX TUCHHUILJINH. q)yHI[aMeHTaJIBHbIG OCHOBBI
€CTCCTBEHHOHAYUYHBIX JUCHHUIIINH, OCHOBHBIC METOAbLI PCIICHHA TUITOBBIX
3aaY 110 U3BCCTHBIM AJI'OPUTMaM U IIpaBUJIaM. OCHOBHEIE 3aKOHOMCPHOCTH
IIpOoLECCOB MACCOMEPEHOCA IPUMCHHUTECIIbHO K TCXHOJIOT'HYCCKUM
nponeccaM, OIMChIBATh, PACCUUTBIBATDL U AHAJIU3UPOBATH ITPOLICCChI
IIEepe€HOCa TCIJIa U MACCHhI, BBIACIIATD (baKTOpBI, OIIPEACTIAIOIHNE UX
MHTCHCUBHOCTD.

YMeTn

OOBSACHATH TUIIMYHBIC MOJICNIM  3a/a4 B 00JIaCTH TeII000MeHa. 00CyXK1aTh
3¢ heKTHBHBIC CTIOCOOBI pEHICHHS TPOOJIEM TEIII000MeHa CTPOUTh U
aHAJIM3UPOBATh MATEMAaTHICCKUE MOJICIIH TEILIOMAacCOIIEpPeHOca.
PacnoznaBats 3¢ pexruBHOE penienne ot Hed(h(HEKTUBHOTO, TIPU PEIICHUN
3a7a4 CJIOXKHOI'O TEIIOOOMEHA.

Bnaners

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




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

YUCJIC:

— KOHTaKTHas padota — 54,15 akan. 4acos:
—ayauTopHas — 51 akaJ. 4acos;

— BHeaynutopHas — 3,15 akaz. gyacos

— caMocTosTenbHas pabora — 18,15 akan. gacos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHast ) s
o | xouTaxTHas pabora E 3 ®dopma TeKyIero
=
N B aKaJl. Jacax o Bun KOHTPOJIS
Paznen/ Tema 3 (B axaz. acax) E B . p Kon
S 3 © | camocTosATENBHOM | yclieBaeMOCTH U
JIACIMTUTHHBI 5 [ .. | xommeTeHMK
O 2 £ paboThI TIPOMEKYTOYHOM
nab. | mpakt. | Q3
Tlex. Z'g aTTecTaluu
3aH. 3aH. | QO &
1. Paznen 1. TTonsrue
TeTIoNepeaadn
CamocrosTenpHOe
1.1 Tepmomunamuka 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
qepes OTBEPCTHSL. o
u3ydyeHue yueOHoi
VYpaBHeHue Bepnymnu.
. JIUTEPATYPHI;
CrpyliHoe IBIDKEHHE Tasa.
IIOArOTOBKA K
Termo- W MaccomepeHoc. AGODATODHOI
SBnenus, 3aKOHBI ul 4 4 421 | 221 4 p§6OTE Koncnexkr nexnmii. | [TK-4, OTIK-1
ABHEHUS nepeHoca )
P p [IpopaboTka
BEIIIECTBA, TerIa u
COOTBETCTBYIOLIU
MMITYJIbCa:
X BOIIPOCOB
TETJIONPOBOHOCTH,
pazzena 6.
KOHBEKIIHS, W3ITy4eHHE,
mudhysus.
CamocTosiTensHOe
1.3  TemionpoBOAHOCTb. n3ydeHue yaeOHon
JuddepenunansHoe JUTEPATYPBI,
ypaBHEHHE MOJrOTOBKA K
TEIUIOTPOBOTHOCTH. nabopatopHoi .
POBOA 2 | 4om | 321 | 4 parop Koncrext nexuuii. | TTK-4, OTTK-1
TemIonpoBoAHOCTh  TPH pabore.
CTallMOHAPHOM " [TpopaboTka
HECTAMOHAPHOM PEIKHME. COOTBETCTBYIOLIH
Tenmonepenaua X BOIIPOCOB
pazzena 6.




1.4 KOHBEKTHBHBIN TEILIO-

M MacComepeHOC  MpH CaMoCTOsATENBHOE
cBOOOTHOM u H3yueHHe y4eOHOn
BBIHY)KJICHHOM  TCUCHHHU. JIUTEPATYPHI,
lMunponuaamuyaeckuit u MOJArOTOBKA 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
CaMocCTOsATEIbHOE
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,
HEIOJHOIO TOPEHUS IIOJIFOTOBKA K
TOIIMBA. Y CTPOMCTBA 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 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnis perieHus npelycMOTPEHHbIX BUAOB y4eOHONW pabOThl MPU M3YYEHUHU IUCLHUIIIMHbI
«Tennodusukay B KauecTBE 00pa30BaTENbHBIX TEXHOJIOIHIA UCHOIB3YIOTCS KaK TPAJAULMOHHBIE,
TaK U MOAYJIbHO-KOMIIETEHTHOCTHbIE TexHosoruu. Ilepenaya HEOOXOIUMBIX TEOPETHUYECKUX
3HaHUH © (QOpMHUpOBaHHE TMPENCTABICHUH IO Kypcy NPOHCXOOUT C MPUMEHECHHEM
MYJIbTUMEAMMHOr0 000pynoBaHUsA. JIEKIMOHHBIA MaTepuan 3aKperuisieTcss Ha NpPaKTHUYECKUX
paboTax, /e IpUMEHSIETCS COBMECTHAs AEATEIbHOCTh CTYJIEHTOB B IPYIINE, HAIIpaBJI€HHAs Ha
peuieHre OOLIEH 3ajauu MyTeM CJIOXKEHUS pe3yJbTaToB WHAMBHIYaIbHOH paOOThI YJICHOB
rpynmbl. s pa3BUTHS U COBEPIICHCTBOBAHHMS KOMMYHUKAaTHBHBIX CIOCOOHOCTEH CTYIEHTOB
OpPraHu3yIOTCA NPAKTUYECKHUE 3aHATHA B BMJE JUCKYCCHM, aHaiaM3a peajbHbIX MPOOJIEMHBIX
CUTyalluid ¥ MEXIUCHMIUIMHAPHBIX CBA3CH M3 pa3jiMyHBbIX 00JacTell B KOHTEKCTE peraeMoi
3agaun. CamocTosTeNnbHass paboTa CTUMYIHMPYET CTYAEHTOB K CaMOCTOSITEIbHOM IpopaboTKe
TEM B IIDOLIECCE NONTOTOBKU KOHcniekToB 1 WII3.

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

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

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

a) OcHoBHas1 IMTEpaTypa:

1. Cemenos, 1O. I1. OcHoBbI TemomaccooOMeHa : yued. mocobue / FO.IT. CemeHOB. —
Mo-ckBa : MUH®PA-M, 2019. — 246 c. — (Bsicmiee oOpasoBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/textbook_5b4c72d22046e3.77590088. - ISBN 978-5-16-013601-1. -
Tekcrt : anexTpoHHbIN. — Pesxxum goctyna: https://znanium.com/catalog/product/945242

2. llgetkoB, ®.®. TemmomaccooOMeH [DIEKTPOHHBIH pecypc]: ydeOHUK it By30B /
I{BeT-k0B ®@.D. - M. : U3narensckuii mom MDU, 2017.

Pexxum nocryma: http://www.studentlibrary.ru/book/ISBN9785383011720.html

0) lonotHuTEIBHAS TUTEPaTypa:
1. Mupam, A.O. TexHuueckas TepMoarHaMuKa. teriomaccooomer / A.O. Mupawm, B.A.
ITaBmenko - M. : UzgarensctBo ACB, 2017. - 352 c. - ISBN 978-5-93093-841-8 - Tekcr :

anek-TpoHubii  //  DBC  "Koucymerant  crymenta"  [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785930938418.html - Pexum poctyma 1o
HOJIIHCKE.

2. Munko, K.b. UucneHHoe pernieHue 3aj1ad THAPOAWHAMHKH M TEIJIOMAacCOOOMeHa :
yueb-Hoe nocoodue / K.b. Munko, I'.I". fIupkoB. - M. : MBOU, 2020. - ISBN 978-5-383-01425-7 -
Tekcr : onektponnsii //  OBC "Koucymprant crymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785383014257.html Pexxum nocTyma : 1Mo moJmucKe.

3. Kyaunos, A. A. TerumomaccooOMmeH : yuebnoe nocobue / 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
JIOCTYTIA: MO TIOJIHCKE.

4. Teronepenaya : yue6Hoe mocodue : B 2 4. U. 1. OcHoBbI Teopuu Teruionepeaayn / B.
C. Yepennuuenko, B. A. Cununbi, A. W. Amucdepos, 0. U. lapoB ; moxg pen. B. C.
Yepenanuenko. — MockBa | UH®PA-M, 2020. — 221 c. — (Beicuiee oOpa3zoBaHue:
bakanaBpuat). - [ISBN 978-5-16-014715-4. - Tekcr : onektpoHHsii. - URL:
https://znanium.com/catalog/product/1001086 — Pe->xum gocTyra: mo mOIMHCKe.

B) MeTonuyeckue ykazaHus:
1. Martseesa, I'. H. DxcniepuMmeHTalIbHOE HCCIIET0BAaHUE IPOLIECCOB


https://znanium.com/catalog/product/945242
http://www.studentlibrary.ru/book/ISBN9785383011720.html
https://www.studentlibrary.ru/book/ISBN9785930938418.html
https://www.studentlibrary.ru/book/ISBN9785383014257.html

TerioooMeHa : yueonoe nmocobue / I'. H. Martseesa, 0. U. Taprakosckuii, b. K. CenuukuH. - 2-¢
u3a., moarot. mo med. u3a. 2008 r. - Marautoropck : MI'TY, 2011. - 1 351eKTpOH. ONT. JUCK
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/11191
53/989.pdf&view=true . - MakpooOBeKT. - TeKCT : eKTPOHHBIH. - CBEJICHUS JJOCTYITHBI TAKXKE
Ha CD-ROM.

2. Aranutos, E.b. 'maporazonunamuka: yueonoe nocooue s By3os] / E.b. Aranuros,
M.C. CoxonoBa. — Marautoropck: MI'TY um. I'. WM. Hocosa, 2019. - 1 CD-ROM. - ISBN
978-5-9967-1510-7. - 3ar. c TUTYIL. JKpaHa. - URL:
https://maatu.informsystema.ru/uploader/fileUpload?name=3939.pdf&show=dcataloques/1/1530

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

HawnmenoBanue o
1o Ne norosopa Cpok aeicTBus JIULIEH3UN

MS Office 2007 |y, 135 1 17.09.2007 Gecepoumo
Professional
7Zip CBOOOJTHO 0EeCCPOYHO
FAR Manager CBOOOJTHO 0ecCpovHO
Linux Calculate |cBoGomHO 0eccpoUYHO
Adobe Reader CcBOOOIHO 0eccpodHO
MS Windows 10
Professional (ms |/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI
HazBanue kypca Ccpuika

OnexkTpoHHas 0a3a NEPUOJUYECKUX W3/IaHUM
East View Information Services, OO0 «MBUC»
HammonansHast
uHpopMmalMonHo-aHanuTuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii WMHJIEKC HAYYHOI'O ITMTHPOBAHUS
[Touckosas cuctema Axanemus Google (Google
Scholar)
Wndopmannonnas cuctema - EnnHoe OKHO
JI0CTyTa K MHPOPMAIIMOHHBIM pecypcaM
denepanbHOe TOCYAAPCTBEHHOE OIO/KETHOE
yUpeKRICHUE «DenepanbHbIit unctutyt|URL: http://www1.fips.ru/
IPOMBIIIICHHON COOCTBEHHOCTH
Poccuiickas T'ocynapctBenHass OubOIuOTEKA.

https://dlib.eastview.com/

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

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

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

Karanoru

IeKTpOHHEIE pecypent OnbmmoTexn MITTY MM\ 1y agt ru:8085/marcweb2/Default.asp
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MexnayHapoaHas — KOJUICKITUS
HAayYHBIX _ MPOTOKOJIOB  TIO
MexnyHapoaHas 0a3a HaAyIHBIX
MaTepuasioB B obsactu
MexayHapoaHas Oa3za
CIPAaBOYHBIX HW3JIAaHUH IO BCEM
MexnayHnapoanas pedepaTuBHas
0a3a JIaHHBIX II0 YHCTOH U
Mexaynaponnasi peepaTuBHas
U nojHoTekcroBas crpasounas|https://www.nature.com/siteindex
0a3a TaHHBIX HAYYHBIX M3IAHHMA
ApxXxuB Hay4yHBIX JKYPHAJIOB
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HopmaTtuBHBIC TIPaBOBBIE aKTHI,
OpraHU3aIMOHHO-PACTIOPSAUTEI
bHBIE JIOKYMEHTHI,
HOPMATUBHEIC M METOUYCCKHC

9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)
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MarepuanbHO-TEXHHUECKOE 00eCIIeUeHUE JUCIUTUINHBI BKITFOUACT:

VY4eOHbIe ayUTOPUH IS IPOBEICHHS 3aHATHI JICKIMOHHOTO THIA:

- MyJIbTUME/IMAHBIC CPEIICTBA XPAHCHUS, TIEPEIauu U MPEICTABICHHUS HHPOPMAIUH.

VY4eOHblE ayIWTOPUHM JUIS TPOBEACHUS TPAKTHUECKUX 3aHATHH, TPYIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAIMH, TEKYIIIET0 KOHTPOJIS U IPOMEXKYTOYHON aTTeCTalluu: - 10CKa,
MeEJL.

VY4eOHble ayJUTOPUH IS CAMOCTOSITEIbHON paboThl 00yJarOIUXCS:

- TepcoHanbHble KoMmIbioTepbl ¢ maketoM MS Office, Beixomom B HHTepHET M C
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENIbHYIO CpEly YHUBEPCUTETA.

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

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



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.
. Bunel nepenoca ternoTsl. OCHOBHBIE IOHATHUS M OTIPEEICHUS.
. 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. KpurepuanbHble ypaBHEHHS KOHBEKTUBHOTO TEILIOOOMEHA.
11. TermmoobMeH n3y4eHreM. BUabl TyduCThIX TOTOKOB.
12. OcoOeHHOCTH H3TyUYCHHUS TA30B.
13. TennooOMeH U3Ty4eHUEM MEXIY TeJaMH, IPOU3BOJIBHO PACIIONIOKEHHBIMH B IIPOCTPAHCTBE.
14. YrnoBbie KO3 OUITUSHTHI H3ITyYeHUSI.
15. TennmooOMeH U3Ty4eHUEM MIPY HATTMYUH SKPAHOB MEXKY TTOBEPXHOCTSAMH.
17. OcHOBBI TeopuM NMOAOOMS U MOAETUPOBAHUS TEIJIOTEXHUYECKUX MU TEIIO3HEPreTUYECKUX
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 YCTPONUCTBA I'€HEPALINHU U UCIIOIB30BAHHS XUMHUECKOM SHEPTHH.
23. PaspyliiieHue 1 00pa30BaHKE 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 00IeHH)KEHEPHBIE 3HAHMS

3HaTh: bazoBbie 3HAHUS B o0nactu | [lepedeHb TEOPETHUSCKUX BOIPOCOB K SK3aMECHY:
€CTECTBEHHOHAYYHBIX nucuuruing; | 1. TepmoaguHaMuka 1 MEXaHUKa ra3oB.
OCHOBHBIC HpO6J'ICM])I C€CTCCTBCHHOHAYYHBIX 2. 3HT3IH)HI/I$I, TCIJIOTA.
AUCHUILIMH; OCHOBHBIC MCETOJbl PCUICHUA 3. OcHOBHEBIE YpaBHCHUA TCUCHUA Ia3a.
Mpo0JIeM eCTeCTBEHHOHAYYHBIX AUCIUIUIHH. | 4. OCHOBHBIC CBEICHUS U3 MEXAHUKH 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:
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
WCCIICIOBAHUS W PEIISHUS TOCTaBICHHOM
npoOIeMbl W pemuTh €€  Pa3HBIMH
criocodamu.

1. B xakux eAnHUIAX U3MEPSETCs KOJINIECTBO 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




CTpyKTypHBII 3JIEMEHT
KOMIIETEHIINU

[Tnanupyemsie pe3yabTaThl 00yYeHUs

OrieHOYHBIC cpe€acTaa

2 Ot TeMrieparypbl 1 QU3MUECKUX CBONCTB 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 OILHOCJ’IOfIHym IJIOCKYIO CTCHKY:

5
L qZZ(tZ_tl);
g =-Agradt;
q=alt, -t,);

p)
4, q:g(tz—tl).

5. Ilo xakoMy U3 ypaBHEHHI pacCUUTHIBACTCA TEIUIONEpEaada Yepe3 CTEHKY?

e /’i’(tcl _tc2)
q prnd

1.
o)

2 q _ Z-cl tC(I’Z+1)

>

i=1 ﬂ/i
3 q - tofcl - ta/cZ

1 o 1
&, &,

6. YKaSaTB, KaKoOMYy HHTEpBAITY 3HAUEHHUH KOZ-)(I)(bI/IHI/IeHTa A COOTBETCTBYET

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

2!




CTpyKTypHBII 3JIEMEHT
KOMIIETEHIINU

[Tnanupyemsie pe3yabTaThl 00yYeHUs

OrieHOYHBIC cpe€acTaa

Bm
Mm*epad’

Bm
M-2pad’
4. Bm .

3.

8. Koadduuuent rennonepeaayn XxapakTepu3yeT 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 TBEPJILIM CTCHKAM.
9. Yucno dypre onpeaenser:
PexxuM ABMKEHUS JKUAKOCTH;
TepMuuecKyt0 MacCUBHOCTb TEJI;
be3pa3zMepHOe BpeMsl HarpeBa;
duznveckre napaMeTphl BelecTBa.

Awn e

Bnaners:

HaBpikamu MPOBEICHUS aHamM3a
MIOCTaBJICHHON 3aJa4u; HaBBbIKaAMH
MIPOBEICHHS aHAJIM3a TIOCTaBJICHHOM 3a1auH,
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 NpodecCHOHANIBHON 00IacTH:

3amaya 1. [lnockas me4Has CTEHKAa COCTOMT M3 CJIOS OTHEIIOPHOIO MaTepualia
TONMIMHON S;, M W TEIUIOW3OJAIUOHHOTO CJos TommuHou S, M. Koaddumuentsr

TEIUIONPOBOJHOCTH ClIoeB paBHbl: mepsoro A, , Br/(m K), Broporo 4, , Br/(m K).
TemnepaTypa ra30B OMBIBAIOIMX BHYTPEHHIOI MOBEPXHOCTH CTEHKH tr, C; ko3 puimenT
TEIUIOOTaul K BHYTPEHHeH creHke «;, Br/(M'K); oT HapyXHOil CTEHKH K BO3IyXy O, ,

Br/(m'K). IInomane cren f, m. Temmeparypa Bo3myxa, OMBIBAIOIIETO HAPYKHIOKO
MOBEPXHOCTH CTeHKHU t;, °C.

Heo6xomumo onpenenuts:

a) oOlee TEIIoBOE CONMPOTHUBIICHHE OT Ta30B U BO3NyXy - R, O0mmii koaddunment
tertonepenayd K, MiIoOTHOCTH TEIJIOBOrO MOTOKAa ( M KOJMYECTBO TEIUIOTHI Q, Tepsiemoe
CTEHKOM MPY TPEeX BapHUaHTaX yKa3aHHBIX B TAOIUIE 2;

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




CTpyKTypHBII 3JIEMEHT
KOMIIETEHIINU

[Tnanupyemsie pe3yabTaThl 00yYeHUs

OrieHOYHBIC cpe€acTaa

B) TMOCTPOWTH ISl TPEThEro BapUaHTa TpauKH pacHpeleNeHUs TEeMIepPaTyphl B
koopauHatax t-Swu t-R; cpaBHUTE ¢ TemIiepaTypaMu, NOJTYYCHHBIMH aHATTUTHIECKAM MTyTEM
( 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%;

Il) pe3ynmpTaThl pacdyeToB mpeacTtaButh B Buae Tabmumel 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 HCIIOIb

30BaTb OCHOBHBIC IMOHATUA, 3aKOHBI U MOAEIN TEPMOANHAMUKH, XHUMHUYECKOU KHHETUKH, IIEPEHOCA TCIIa 1 MaCChbl

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,
BBIHYK/IEHHOM TE€4EHHUHU.
OCHOBHBIE€ METO/IbI PEIICHHUS TUITOBBIX 33]1a4 YAJCHHOM TCHC
110 W3BECTHBIM AJITOPUTMAaM M IPABHIIAM. 4. T'mppoauHaMUYECKUH U TEIUIOBOM MTOTPAaHUYHBIE CIIOM.
OCHOBHBIE 3aKOHOMEPHOCTH  IIPOILIECCOB 5. Pa)Z[I/IaIII/IOHHHﬁ TCIUIO- U MaCCOIIEPEHOC. OCHOBHBIE OHITHS ¥ 3aKOHBI.
MacconepeHoca MIPUMEHHUTEIBHO K [ 6. Bubl Ty4UCTHIX TOTOKOB.
TEXHOJIOTHUECKUM IIPOLECcCaM, OIUCHIBATD, | 7. ClioskHbBIH TEILIO0OMEH.
paccHnThIBaTh 1 aHAMSUPOBATE MPOLCCCRI| g Tenpnorenepanus 3a cuer coxuranus Tormmsa. OCHOBHBIE XapaKTEPHCTUKH TOIUIHBA.
IepeHoca TeIula W Macchl, BBIIEIATH
9. OcHOBBI TeopuH ropeHusi. PacueTsl IOTHOTO ¥ HEMOJIHOTO TOPEHMSI TOILIIUBA.
(hakTopsl, OTIPEIEIISFOIITIE ux 10 . T
HHTCHCHBHOCTD. . YcTpoiicTBa Ui CKMTaHMs TOIIIMBA. TeIuIoreHepanys 3a CUeT JIEKTPOIHEPTHH.
YmeTs: OOBSICHATH THNWYHbIE Moaenn 3afgad B | [IpumepHoOe mpakTHuecKoe 3a1aHue AJIs SK3aMeHa:
o0mactu TEMI000MeHa. 00cyx1ath | 1. TIpn kaknx 3HAYCHHSX urcia BHo TeJo ABNSETCs TePMUYECKH TOHKUM:

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?




CTpyKTypHBII 3JIEMEHT
KOMIIETEHIINU

[Tnanupyemsie pe3yabTaThl 00yYeHUs

OrieHOYHBIC cpe€acTaa

1. Pr;

2. Nu ;

3. Re:

4. Gr.

3. Kakum YpaBHEHUEM nmoxoous XapaKTEepU3Yy€ETCs BbIHYKICHHAs KOHBEKIUA?
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= wd
y7; 14

3. Re= ﬁ 4. Re = Ll

w w
6. Kakoe 3HaueHue MOrIOMATEeIbHOM CIIOCOOHOCTH UMEET a0COIFOTHO YEPHOE TEJIO:
1. A<,
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
2. g=a(t,—1, )
=s*c ( r )4
ATV
8. Kakue ra3pl 001a1a10T U3JIy4aTeIBHOMN U MOTJIOMIATEIBHON CIIOCOOHOCTHIO?
1. He, Ar, Ne;
2. N2, Oz, H:
3. HQO, COz, 802
Bnanerts: Criocobamu feMoHCTpaIu yMeHus Biaaets | [IpuMep 3aganns Ha penieHue 3a1a4 u3 npodeccnoHaTbHON 001acTH:
cbopom vHpOpMaLuK A1 3amaya 2. B meub ¢ moctosHHOW TemmepaTypoi tad, °C, momemiaeTcs CTalbHOM
TEIUIOTEXHUECKUX pacyéroB. Cnocobamu | ummuap amamerpom D, m. HawanpHas TemmepaTypa MeTamia cocraBmser tmau, °C
cbopa u aHaim3a  uHoOpMamMH O KoaddummerT TemmonpoBOgHOCTH CTaldM Ao, BT/(M Tpaxm); TemmoemkocTs C.., kKIK/(kr
TEMIO0OMEHHBIX POLECCAX KOHBEKUMEH, | rpaj), mioTHOCTS pet, Kr/M°. KO3 dUIMEHT TemIooT a4 OT HedHbIX ra30B o OnpeaetuTh
U3ITydCHUEM W TCIJIONPOBOAHOCTEIO. [ ppeMst Harpena T, 10 MOMEHTA JOCTHKEHUS TeMIIEpaTypHl t,q,, 0C .Temneparypy neHTpa teqr
Metonamu pacuera MPONECCOB | B MOMEHT BBIIaYM MeTauia U3 nedd. Terodusnueckne mapaMerpsl cranu: kodhdunmueHt
KOHBEKTHBHOTO TCILJIO- W MAaCCOTICPCHOCA,  TerIonpOBOHOCTA Ay, TETNIOEMKOCTh Cg;, TUIOTHOCTH Pc;, CUATATh HE3aBUCSIINMU OT
nepeaadun TCI1a H3JIYYCHUEM n TEMIIEPATYyPBbI.
MOJICKYJISIPHOM TETLIONPOBOIHOCTBIO. PaccuutaTte TemmeparypHO€ mOJIE HEOTPAaHUYEHHOIO UWIMHIApA MJis 3HaYeHUi
1 2
=r r==r
paauyca r=rQ r= 3 , 3 , =R 1o ¢opmynam u cpaBHUTH ¢ PaCCUUTAHHBIMHU O,
O enr, Liewr 10 Auarpammam /I.B. bynpuna. Bapuantel npeacrasnens! B Tabiuue 3. (Ipui. 3).
[Tpunoxenue 1
Temnepatypa, °C
Bapuants! 3agaun R K q Q patypsa,
t, ty t, t3 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 TEIJIOTH IO CPABHEHHUIO:

C MEPBBIM BAPHAHTOM

C BTOPBIM BapUaHTOM

C TPETUM BAPHAHTOM

[Ipunoxxenue 2

Ne

Jannsie ycnoBust 3agaun Nel

BapHaHTa Slvi 81\; BT?LMK BT);;4K ‘EE ;[E o Br/M°K o, 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 11 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 11 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 01 1000 30 115 15 14
16 0,345 0,23 1,0 0,2 1100 10 110 18 10
17 0,345 0,115 13 0,2 1000 10 125 20 11
18 0,46 0,23 11 0,1 800 5 100 20 18
19 0,46 0,115 13 0,2 1000 20 15 17 20
00 0,23 0,23 11 01 800 5 100 20 18
[Tpunoxenue 3
Ne tad) D tuaq }\‘CT Ccr Per o tnon
1 1300 0,24 14 30 0,54 782 250 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 UHTCIUICKTYalIbHBIC 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 BlIaJiceT TEPMHUHOJIOTHEH W3ydaeMOW JUCIUIUIMHBI, CTYJCHT MOJXKET IOKa3aTh 3HAHMs HA YPOBHE BOCIPOHU3BEICHMS U OOBSICHEHUS MH(OpMAIIUU
M3y9aeMO¥ JTUCIMILINHBI; HE MOXKET TIOKa3aTh WHTEIJICKTYaIbHBIE HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.

— Ha OIICHKY «HEYIOBIETBOPUTEIHHOM:

CryzeHT BlaJceT TCPMUHOIOTHEH U3ydyaeMOW JUCIUIUIMHBL, CTYJCHT HE MOXKET IM0Ka3aTh 3HAHHUS HA YPOBHE BOCIIPOU3BEICHUS U O0BICHEHUS MH(OpMAIIUU
M3y4aeMoOU MTUCIUIUTNHBL, HE MOXKET MOKa3aTh HHTEIJICKTyaIbHBIC HABBIKU PEIICHUS IIPOCTHIX 3a/1a4.



