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JIncer akryanuzanuu padoyeil nporpaMMmsl

Pabouas mporpamma nepecMoTpeHa, oocyskieHa u ogoopeHa i peanuzanuu B 2027 - 2028
yueOHOM rofy Ha 3aceqaHuu Kadeapsl TermmoTeXHHYeCKUX U SHEPIeTUYECKUX CUCTEM

IIporokomor 20 . Ne

3aB. kadeapoii ET. ITGH_IHOpeHKO

Pabouas mporpamma nepecMoTpeHa, o0cyskeHa u ogoopeHa i peanuzanuu B 2028 - 2029
yueOHOM rofy Ha 3aceqaHuu Kadeapsl TermmoTeXHHYeCKUX U SHEPIeTUYECKUX CUCTEM

IIporokomor 20 . Ne

3aB. kadeapoii E.I'. Hemmopenko

Pabouas mporpamma nepecMoTpeHa, 0ocyxIeHa u ofgoopeHa i peanuzanuu B 2029 - 2030
yueOHOM rofy Ha 3aceqaHuu Kadeapsl TermmoTeXHHYeCKUX U SHEPreTUYECKUX CUCTEM

IIporokomor 20 . Ne

3aB. kadeapoii ET. ITemnopeHKo

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ooopeHa i peanuzanuu B 2030 - 2031
yueOHOM rofy Ha 3aceqaHuu Kadeapsl TermmoTeXHUYeCKUX U SHEPIeTUYECKUX CUCTEM

IIporokomor 20 . Ne

3aB. kadeapoii ET. ITemnopeHKo




1 Henu ocBOeHMS TUCHUIITIHHBI (MOIYJIA)

[{enbro ocBOeHUS TUCHUTUTHHBI « Ternodu3nkay sBIsSeTCs N3ydeHHe
(hyHIaMEHTAIBHBIX 3aKOHOB MIEPEHOCA TEIJIOTHI, COBPEMEHHOH TEOpHH TEII000MeHa U
MPUMEHEHHE UX B TEIUIOBBIX pacueTax HarpeBa U OXJIKICHUS TeJl pa3lIuIHON (OPMBI C
Pa3TUYHBIMH TETIO(PU3NIECKIME CBOMCTBAMU; N3yUYE€HHUE OCHOB Terutorenepamnuu. Ha
OCHOBE TIOJTyYEHHBIX 3HAHUI 1 YMEHHUH Y CTYJCHTOB (DOPMHUPYIOTCSI HABBIKH WX TIPUMEHEHHS
B Ipo(hecCHOHABEHOM IEATETHPHOCTH MPU PEUICHUH CIISIUATH3UPOBAHHBIX 3a7a4.

2 MecTo IMCHUILIHHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucuunnuna Ternogusuka BXOAUT B 00s13aTEIbHYIO YaCTh Y4€OHOTO TJIaHa
00pa3oBaTeNbHON MPOTPAMMBI.

JUis n3yueHust JUCUUIUTMHBI HE0OX0AUMBI 3HaHUS (YMEHUS, BIIAJCHNUA),
c(OpMHPOBAHHBIE B PE3yJIbTAaTe U3YUCHUS TUCIUIUINH/ IPAKTHK:

BBenenue B HanpaBieHue

OCHOBBI HH)XEHEPHBIX HCCIIEIOBAaHUN B METAJLTypIUn

HNudopmarrka u vHGOPMAIIMOHHBIE TEXHOJIOTUU

3HaHus (yMEHUs, BIAJICHNUS ), TOTyYEHHBIE IPH U3YYEHUH JTAaHHON TUCIUILIIMHbI
OyayT HeOOXOAMMBI [T U3yUEHUs TUCIUIUTMH/TIPAKTHK:

Teopus 00pabOTKM METAIUIOB J1aBJIeHUEM (YacTbl)

Teopust 00pabOTKH METAJUIOB JaBJICHUEM (Y4acTh2)

Mertammyprudeckas TEIUIOTEXHUKA

Tepmuueckas 00paboTka B 00pabOTKE METAIJIOB JJaBJIEHUEM

[Tpon3BOICTBEHHAS - TEXHOJIOTHYECKAs (TIPOEKTHO-TEXHOJIOTHYECKAs) MPaKTHKA

MozenupoBaH#e IpOIECCOB U 00BEKTOB B METAILTYpPIUN

VYyeOHast - Hay4dHO-UCCIIeA0BATENbCKas paboTa (IOTydYeHHE IEPBUYHBIX HABBIKOB
Hay4YHO-HCCIIeI0BATEIbCKON pabOThI)

3 Komnerenuum ody4yarwmierocsi, popmupyemsoie B pe3yibTaTe 0CBOCHHUS

AUCHHUILVINHBI (MOYJIs) M INIAHMPYeMble pe3yJabTaThbl 00y4eHust

B pe3ynbrate ocBoeHUS TUCHUIUIHHBI (MOAyns) «Teruodusnkay o0ydaromuics
JOJDKEH 00J1a1aTh CIEAYOUIMMH KOMIIETEHIUSAMU:

KO,Z[ HHAUKATOpa I/IHI[I/IKaTOP JOCTHOKCHUS KOMIICTCHIIHN

OIIK-2 Cnoco0eH y4acTBOBaTh B IPOCKTUPOBAHUU TEXHUYECKHX OOBEKTOB, CUCTEM U
TEXHOJIOIMUYECKUX MPOLIECCOB C YUETOM SIKOHOMHUUYECKUX, SKOJIOIMUECKUX U COLUAJIbHBIX
OTpaHUYECHUN

OIIK-2.1 [TpoBOIUT TEXHUKO-3KOHOMUYECKOE 0OOCHOBAHUE U IKOHOMHYECKYIO
OLIEHKY ITPOEKTHBIX PEIIEHUI ¥ HHKEHEPHBIX 33]a4

OIIK-2.2 IIpoBOAMT OLIEHKY ITPOCKTHBIX PEIICHUM U MHKEHEPHBIX 3a/1a4, B TOM
YHCJIE DKOJIOTUUECKYIO

OIIK-2.3 AHanu3upyeT U OlleHUBaeT paboTOCIIOCOOHOCTD MPEIIPUATHS
(TeXHUYECKHX OOBEKTOB, CUCTEM U TMPOLIECCOB) C YUETOM COLUAIBHBIX
OTpaHUYECHUN




4. CtpyKTypa, 00b€éM H conep:KkaHue TMCHUIITHHBI (MOAYJIsT)

OO01mast TpyA0eMKOCTh JUCHIUIUIMHBI COCTABISET 2 3a4ETHBIX SIUHUI] 72 aKaj. 4acoB, B TOM

qHUCJIIC:

— KOHTaKTHas1 padborta — 51,95 akaz. gacos:
—aynutopHas — 51 akaj. 4acos;
— BHeayauTopHas — 0,95 akaj. 4acos;

— camocTosiTenpHas padora — 20,05 akaj. yacos;
— B opMe IIpaKTHIECKOI MoAroToBKH — () akaj. Jac;

dopma aTTecTalu - 3a4eT

AynuropHas 3 =
o KOHTaKTHas paboTa E E( dopma TeKyIero
Paszen/ Tema % (B axaz. yacax) E > Bun 5 KOHTPOJISL Kox
A — = & © | CAaMOCTOATENLHOM | yONEBACMOCTH M | | oo
@) g £ paboTsl IIPOMEKYTOYHON
Tlek. 7ab. | MpakT. 2'S aTTecTaluu
3aH. 3aH. O =
1. Paznen 1. [lonarue
TEIUIoNepeaadn
CamocrosTensHoe
H3y4YeHHe
1.1 TepmonnHamuka u yueOHO
MexaHuka ra3oB. OCHOBHbIE JIUTEPATYPHI;
CBEJECHHUS. DHTAJIBIINA, HOATOTOBKA K OIIK-2.1,
teriota. OCHOBHBIC 4 4 2,5 6 J1abopaToOpHOM KoHucnekt nexrmii. OIIK-2.2,
ypaBHEHMs TEUEHHUs rasa. pabore. OIIK-2.3
OCHOBHBIE CBEICHUS U3 [IpopaboTtka
MEXaHUKH ra3os. COOTBETCTBYIOLIH
X BOIIPOCOB
pasnena 6.
1.2 PexxuMbl IBUKEHHS
*)unkoctu. Mcreuenue raza CamocrosiTensHoe
yepe3 OTBEPCTHSL. H3y4YeHHe
VYpaBuenue beprymm. yaeOHoH
CrpyiiHoe nBIKEHHE Ta3a. JIUTEPATYPHI;
Temnso- 1 MacconepeHoc. TIOATOTOBKA K OIlK-2.1,
SIBnenus, 3aKOHBI ¥ 2 4 4 4 4 J1abopaTOpHOM Koncrnexr nekiui. OIIK-2.2,
YPaBHEHHUs NIEPEHOCA pabore. OIlK-2.3
BEIIECTBA, TEIIA U [IpopaboTtka
AMITyJbCa: COOTBETCTBYIOLIH
TEIUIONPOBOIHOCTD, X BOIIPOCOB
KOHBEKIHSL, U3JIyuYeHHE, paszaena 6.
b dy3us.
CamocrosTensHoe
1.3 TennonpoBOIHOCTb. H3y4YECHHE
JubdepennmansHoe yaeOHoH
ypaBHEHHE JIUTEPATYPHI; ONK-2.1,
TCIIOUPOBOHOCTH. 2 4 2 2 MOATOTOBIA K Koncnekr nexuuii. OIlK-2.2,
TennonpoBoJHOCTH PU nabopaTopHOH OIK-23
CTallMOHAPHOM U pabore. ’
HECTALIMOHAPHOM PEXHME. [IpopaboTka
Tennonepenaua COOTBETCTBYIOLIH
X BOIIPOCOB




paszena 6.

1.4 KOHBEKTHUBHBIN TEIIO- K

CamocrosTenpHoe
MaccOIepeHoc Mpu
CBOOO/THOM U BBIHY>KIEHHOM HBYHCHHE
y yaeOHoH
TEUYEHHUH.
T'unponunamuyeckuii u JIMTEPATYPHI,
Ten)?osofz’l OTrpaHUYHbIE HOArOTOBKa K OIIK-2.1,
P . 2 5 2 3,05 J1a00paTOpHOM Koncrnexr nekiuii. OIIK-2.2,
cion. PannanoHHsbIH Terio
pabore. OIIK-2.3
- ¥ MaccoIepeHoc.
[popaboTka
OCHOBHBIE ITOHATHS U 3a-
COOTBETCTBYIOLIH
KOHBI. Bujipl myunctbix
. X BOIIPOCOB
110TOKOB. CIIOXXHBIN
paszena 6.
TETIO00MEH.
Hroro no pasnery 12 17 10,5 |15,05
2. Paznen 2. Tennorenepanus
CamocrosTenpHoe
H3y4YeHHe
yuaeOHOI
2.1 Tentorenepanus 3a c4eT JINTEPATYPHI;
C)KUTaHUS TOIUIMBA. MOJrOTOBKA K OIIK-2.1,
OCHOBHBIE XapaKTEPUCTUKU 3 4 1 nabopaTopHOH Koncnekr nexiuii. OIlK-2.2,
torBa. OCHOBBI TEOPHUU pabore. OIIK-2.3
TOpEHUs. [IpopaboTka
COOTBETCTBYIOLIH
X BOIIPOCOB
paszena 6.
CamocrosTenpHoe
H3y4YeHHe
qeOHOM
2.2 PacyeTsl nOIHOTO U Y
JIUTEPATYPHI;
HEIOJIHOTO FOPEeHUs
TOIUIMBA. Y CTPOMCTBA I TIOATOTOBKA K OIK-2.1,
) p 2 2,5 4 nabopaTopHOH Koncnekr nexiuii. OIlK-2.2,
C)KUTaHUS TOIUINBA.
pabore. OIIK-2.3
Tennoreneparus 3a c4eT
[IpopaboTka
3JIEKTPOIHEPTUH.
COOTBETCTBYIOLIH
X BOIIPOCOB
paszena 6.
Hrtoro no pasnery 5 6,5 5
HUroro 3a cemectp 17 17 17 20,05 3a4€T
Hroro mo gucrumimae 17 17 17 20,05 3a4eT




5 Obpa3oBaTe/IbHbIE TEXHOJIOTHH

Jlyist penieHus mperyCMOTPEHHBIX BUIOB Y4eOHOH paOOThI MPU U3yUeHUHU
muctuIunHel « Termmodu3nka» B KadecTBe 00pa30BaTEIbHBIX TEXHOJIOTHI HCIIONB3YIOTCS KaK
TPaJAULUOHHBIE, TAK U MOJLYJIbHO-KOMIIETEHTHOCTHBIE TEXHOJIOTUH.

[enstmu 0OpazoBaTeNbHBIX U HH)OPMAIIMOHHBIX TEXHOJIOTHH SIBIISTFOTCSI:

- aKTUBU3UPOBAHNE MBIIUICHUS 00YJarOIIUXCS;

- opmupoBaHUe HHTEpECA K H3y4YaeMOMY MaTEpUAIY;

- pa3BHUTHE UHTEIUICKTA ¥ TBOPUECKHUX CIIOCOOHOCTEH 00yJaromImuXCsl.

JIeKIIMOHHBIN MaTepua 3aKperUIsieTcs Ha T1ab0paToOpHBIX paboTax, Tie MPUMEHSETCS
COBMECTHAS JIEATEIILHOCTh CTYICHTOB B TPYIINE, HANpaBlIeHHAs Ha PEIIeHrEe O0IIeH 3a1aumn
MyTEeM CJIOKEHUS Pe3yIbTaTOB UHAUBHUIYAIbHON paOOThI YWICHOB TpyMIibl. [[71s pa3BuTHs U
COBEPIIICHCTBOBAHUS KOMMYHHKATUBHBIX CIIOCOOHOCTEH CTYIEHTOB OPraHU3YIOTCS
MIPAKTUYECKHE 3aHITHSI B BUJIC JUCKYCCHI, aHAIIN3a PEATbHBIX TPOOJIIEMHBIX CUTYallui 1
MEXIUCIUTUTMHAPHBIX CBSA3CH U3 Pa3IMYHbIX 00JacTel B KOHTEKCTE pelraeMoi 3aJauu.
[lepenaua HEOOXOUMBIX TEOPETUUECKUX 3HAHUN U (POpMUpPOBAHHE MTPEICTABICHHUIA 1O
KypCy IPOUCXOINT C MPUMEHEHUEM MYJIbTUMEANIMHOTO 000pynoBaHus. Ha 3aHsaTusIX
BHEJPSIFOTCS Takue MH(POPMAIIMOHHBIC TEXHOIOTHH, KaK HCIIOIh30BAHKE DICKTPOHHBIX
W3IaHUM (YTEHUE JIEKIUN C UCMIOJIb30BAaHUEM CalA-pe3eHTaI1H, 3JIEKTPOHHOTO Kypca
JEeKIUH, rpaguueckux 00bEKTOB, BUICO- ayIMO- MaTepuaios (depe3 UHTepHeT).
CamocTtosTenpHas paboTa CTUMYJIHPYET CTYICHTOB K CAMOCTOSITENILHOM MPOpaboTKe TEM B
Mpoliecce HamucaHus pedepaToB, MOATOTOBKH K IUCKYCCHUSIM, K KOHTPOJIbHBIM paboTaM 1
TECTUPOBAHUIO. DTAlbl MO3HABATEIILHON JEATEIbHOCTH CTYJEHTOB IPEANOIaraloT
MOCIIEZIOBATEIHLHO MOCTAHOBKY MHTEPECYIOIIEH UX MPOOIEMBI, BBIIBUKCHHIE TUIIOTE3 TIPH €€
PELLIEHNH, BBIPAXKEHUE PELIEHUS] TUIIOTE3bl HAYYHBIM SI3bIKOM, @ TAK)KE peATM3aLnU
MIPOJYKTa B BUJIE MyOIMYHOTO BBICTYTUICHUS, TOKIaAa WK npe3eHTanuu. KoppekTupoBku
00pa3oBaTeNBLHOTO MPOIIEcca MPOXOIAT C UCIIOIB30BAHUEM O0PATHON CBS3H MEXKIY
mpernojaBaTesieM U 00yJaroNMMUICS Ha KOHCYJIBTAIUSIX, & TAKXKE MMPU TEKYIIEM H
MPOMEKYTOYHOM KOHTPOJIE.

6 YueOHO-MeTOANYeCKOE 00ecTeyeHHe CAMOCTOATEILHOIH padoThl 00y4aromuxcst

IIpencraBieHo B npuioxeHuu 1.

7 OueHo4YHbIe CPeACTBA 1JIsl POBEACHUS NIPOMEKYTOYHOM aTTecTaluu
IIpencraBieHsl B IPUIIOKEHUU 2.

8 YueOHO-MeTONMYECKOEe M HH(POPMALIMOHHOE 00ecnieYeHHe TUCHUIINHBI

a) OcHoBHas JIUTEpaTypa:

1. Temonepenaya : yuebHoe nocobue : B 2 yacTsax. Yacte 1. OCHOBBI TeOpUU
terutonepenaun / B.C. Uepenanuenko, B.A. Cuannbia, A.U. Anmudepos, FO.1. [lapos ; mox
pexn. B.C. Yepenuuuenko. — Mocksa : UHOPA-M, 2024. — 221 c. — (Bsiciuee
obpazoBanue). — DOI 10.12737/1001086. - ISBN 978-5-16-018987-1. - TekcrT :
anekTpoHHbIH. - URL: https://znanium.com/catalog/product/1929157

2. Kynunos, A. A. Terutomaccoobmen : yuebHoe ocoone / A.A. KynunoB. —
Mocksa : UTHOPA-M, 2022. — 375 c. — (Bricmiee obpa3zoBanue: bakanaspuar). - ISBN 978
-5-16-009965-1. - Tekcr : anexTponnsbIif. - URL: https://znanium.ru/catalog/product/1842529

3. Iletpos, A. U. Texunueckas TepMouHaMuKa u Terionepenaya / A. . Ilerpos. —
3-e 3., crep. — Cankr-IletepOypr : Jlanb, 2024. — 428 c. — ISBN 978-5-507-47350-2.
— Texcrt : anexTpoHHbI // JIaHb : 21eKTpoHHO-O0nbIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/362333



0) /lonosiHNTEIbHAS JINTEPATYpa:

1. bproxanos, O. H. Terutomaccooomen : yaeOnuk / O.H. bproxanos, C.H.
[lTeBuenko. — MockBa : UHOPA-M, 2022. — 464 c. — (Briciee oObpazoBanue:
bakanaspuar). - ISBN 978-5-16-004803-1. - TekcT : anekrponHsiil. - URL:
https://znanium.ru/catalog/product/1794138

2. Aranutos, E. b. I'nnporasoaunamuka : yaeOHoe nocodue [as By3os] / E. B.
AranutoB, M. C. CokonoBa ; Marauroropckuii roc. rexunyeckuit yH-T um. I'. . Hocoga. -
Maruuroropck : MI'TY um. I'. W. Hocosa, 2019. - 1 CD-ROM. - ISBN 978-5-9967-1510-7.
- 3ary. ¢ TuTya. 3kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2511 - MakpooObekT. - Tekcr :
ANEKTPOHHBIN. - CBeieHus qocTynHsl Takke Ha CD-ROM.

3. Hamnun, A. U. Ternodgusuka B MeTaitypruu : yaeonoe nocoodue / A. W. Iarmn.
— Ilepwms : ITHUITY, 2008. — 230 ¢. — ISBN 978-5-398-00043-6. — TekcT :
AJIeKTpOHHBIH // JIaHb : 3nekTpoHHO-OnbmuoTeunas cucrema. — URL:
https://e.lanbook.com/book/160732

4. ApyTtioHos, B. A. Tero¢pusuka u teruorexuuka: Ternogusuka: Kypc nexmif :
yaeOHoe mocodue / B. A. Apytionos, C. A. Kpynennukos, I'. C. CoopmmkoB. — MockBa :
MUCHUC, 2010. — 228 c. — ISBN 978-5-87623-358-5. — Tekcr : anekTpoHHbIH // JIaHb :
3JIeKTpOHHO-O0ubmoTeynas cucrema. — URL: https://e.lanbook.com/book/2083

B) MeToanueckue yKa3zaHusi:

1. MarBeesa, I'. H. DxcnepumMeHTanbHOE UCCIIEJOBAHUE MTPOLIECCOB TEIIIO0OMEHa :
yuebHoe nocobue / I'. H. Marseesa, 0. U. Taprakosckuii, b. K. Cennukus. - 2-e u3n.,
noarot. no ned. uza. 2008 r. - Marauroropck : MI'TVY, 2011. - 1 anextpon. ont. auck (CD-
ROM). - 3ara. ¢ tutya. akpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3909 - MakpooObekT. - Tekcr :
ANEKTPOHHBIN. - CBeieHus qocTynHsl Takke Ha CD-ROM.

2. JleBuukuit, M. A. Termodusuka. JIabopaTopHslii IpakTUKYM : yueOHOe rnocooue /
. A. JleBuukuii, C. W. Yubuzona, K. C. lllaroxun. — Mocksa : MUCHUC, 2023. — 132 c.
— Texcrt : anexTpoHHbI // JIaHb : 3IeKTpoHHO-0nbIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/360356

r) [IporpamMHoe obecnieuenne 1 UHTEpHET-pecypcsl:

Menkux, A. B. Temmodusuka / A. B. Menkux. — Canxkt-IlerepOypr : Jlans, 2023. —
216 c. — ISBN 978-5-507-45407-5. — TekcT : aneKTpoHHbIH // JIaHb : 31eKTpOHHO-
o6ubnuoreynas cucrema. — URL: https://e.lanbook.com/book/302702 (nara oGparenusi:
25.05.2023). — PexxumM poctymna: Juis aBTOpU3. Nosib3oBareneil. Menkux, A. B.
Termnopuzuka / A. B. Menkux. — Cankrt-IletepOypr : Jlans, 2023. — 216 c. — ISBN 978-5
-507-45407-5. — Texkcrt : 3neKTpoHHbIH // JIaHb : 3eKTPOHHO-OMOIMOTEUHas cUCTeMa. —
URL: https://e.lanbook.com/book/302702 (mara obpamenus: 25.05.2023). — Pexum
JOCTYTA: JJIsl aBTOPU3. TI0JIb30BATEIICH.

IIporpamMmmHoe o0ecnieyeHue

HaumenoBanue .
o Ne norosopa Cpoxk JieficTBUS JIMLIEH3UH
MS Office 2007 | v 135 o1 17.09.2007 SeccpouHo
Professional




7Zip cB0OOIHO pactpoctpansemoe [10 O6eccpouHo

Adobe Reader cB00OHO pacnpocTpansemoe [10 6eccpodHO

IIpodeccnonanbHbie 02361 JAHHBIX U HH(POPMALIMOHHbIE CIIPABOYHbIE CHCTEMBbI

HazBanwne kypca CchlUIKa

HanmonaneHas nHGOpMaIIMOHHO-aHATUTUYECKAs URL:

(PUHID asp

cuctema — Poccuiickuii MHACKC HAyqHOTO IUTHUpoBaHus | https://elibrary.ru/project_risc.

denepanbHOE FOCYAapCTBEHHOE OOIKETHOE

MIPOMBIIIIJICHHON COOCTBEHHOCTH)

yupexaenue «DenepaabHbIil HHCTUTYT URL: http://www1.fips.ru/

Poccuiickas ['ocynapctBennas oudnnoreka. Karanoru
/catalogues/

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

Hocosa P0109/Web

DnexTpoHHbIe pecypcsl oubnmoreku MI'TY um. I'.U. https://host.megaprolib.net/M

MesxayHapoaHasi pepepaTuBHas U MOJTHOTEKCTOBAs
cripaBoyHasi 0a3a JaHHBIX HAYYHBIX M3JaHUN «Springer

Nature» dex
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9 MaTepuajibHO-TeXHHYECKOe o0ecneuyeHue TUCIUIJIMHBI (MOLYJIs1)

MaTepHaHBHO-TeXHI/I‘-IeCKoe o0OecrieyeHue JUCHUIIIIMHBI BKIIFOYACT:
Vuyebuble ayauTopuun JIsd MpOBCACHUA 3aHATHI JICKITMOHHOI'O THUIIA:

- MyJBTUMEUIHbIE CPEICTBA XPAaHEHHS, TIepeIady U IPEACTaBICHUS HHPOPMAIIUH.

VYyeOHble ayAUTOPUH [T IPOBEACHUS MPAKTHUECKUX 3aHATHH, TPYNIIOBBIX U
WH/IMBUYaTbHBIX KOHCYJIBTAIlMN, TEKYIIET0 KOHTPOJIS ¥ IPOMEKYTOUHON aTTeCTalUu:

- IOCKa, MeJl.

YyeOHast ay TMTOPHS UI IPOBEICHUS 1TAOOPAaTOPHBIX padoT:

- 1abopaTopus TePMOJIMHAMUKH: KOMIUIEKC JIA0OPATOPHBIX YCTAHOBOK I10
TEXHUYECKOH TepMOJANHAMUKE, KOMIUIEKC JIA00OPATOPHBIX YCTAHOBOK 10 U3YYECHUIO
npoiieccoB temnonepenauu, JIATP; sanekTporneyuu, poTaliuOHHbIE HACOCHI.

YyeOHast ay TMTOPHS UI IPOBEICHUS 1TAOOPAaTOPHBIX padoT:

- 1abopaTopus TeIIOMaccOOOMEeHa: YCTaHOBKA 110 ONPECTICHHIO YTIOBBIX
KOA(PHUIHMEHTOB U3TYUCHHUS; YCTAHOBKA MO N3YUYEHHIO MPOLIECCOB KUTICHHS KUIKOCTH;
anekTponedu, Tpanchopmatop; nupometp Testo 830-11, Roynger-89, [Ipomuns.

YyeOHble ayAUTOPUH [T CAMOCTOSATEIBHOM paboThl 00yUYaIOIIMXCS:

- IepCOHAJIbHBIE KOMITBIOTEPHI ¢ TakeToM MS Office, Berxogom B UHTEpHET U C
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpelly YHUBEPCHUTETA.

[Tomerienue 1t XpaHEeHHUS U TPOPUIAKTHUECKOTO 00CITy)KUBaHUS Y4eOHOTO
000pyTOBaHUS:

- CTeIJUTaXH, CeH(BI A1 XpaHEeHUs] y4eOHOro 000pyI0BaHUs, UHCTPYMEHTHI IS
peMoHTa 1ab0paTOPHOTO 00OPYTOBAHUS.



[Ipunoxenue 1
6 YueOHO-MeTOANUYEeCKOE 0O0ecTIeYeHHe CAMOCTOATEILHOH padoThl 00y4arommuxcst
6.1. Oneno4yHble cpeAcTBA 1JIsl NPOBEACHHUA TEKYIEro KOHTPOJIs

. OCHOBHBIE 3aKOHOMEPHOCTH MEXAHHUKH IEUHBIX T'a30B.
. CBOOO/IHBIE ¥ YACTUYHO OTPaHUYEHHBIE CTPYHHBIE TEUECHHUS.
. OrpanndeHHbIe CTpYHHbIE TeUeHUS. IHKEKTOp U 5KEKTOP.
. [lotepu sHEepruu npu IBUKEHUH ra3oB.
. YpaBHenue bepnymm.
. OcHoBbl Teopuu noao6usi. Kpurepuu nogodusi. Pe:xuMbl 1BUKEHUS KUIKOCTH.
. Bunpl nepenoca temnoTsl. OCHOBHBIE MOHATHUS U OIIPEIEICHHUS.
. JudbdepennmanbHoe ypaBHEHHE TETUIOPOBOIHOCTH. [ paHUYHBIE yCIIOBHUS.
. Koappuuument renonpoBoaHocTy cTaneit u ¢pakTopsl, BIUSIONINE HA HETO.
10. CranimonapHas 1 HecTallMOHApHAs TETUIOMPOBOIHOCTh
11. KoHBeKTUBHBII TEIII00OMEH P CBOOOHOM U BBIHYKICHHOM JIB)KEHUU Ta30B.
12. KputepuanbHble ypaBHEHHUS] KOHBEKTUBHOT'O TEIJI00OMEHA.
13. TennoobMeH u3nydyeHueM. Bupl TyduCThIX TOTOKOB.
14. OcobeHHOCTH U3ITYUYEHUS Ta30B.
15. TemmooOMeH U3IyYEeHHEM MEXIy TelaMu, NPOU3BOJIBHO PACHOJIOKEHHBIMU B
IPOCTPAHCTBE.
16. YrnoBbie k03D PHUIIMEHTHI U3Ty4EHUS.
17. TennooOMeH U3JIy4€HUEM IIPU HATMYUU SKPAHOB MEX/y TIOBEPXHOCTSIMH.
18.  OcHOBBI Teopuu TOAOOMS W  MOJACTUPOBAHUS  TEIUIOTEXHUYECKUX U
TEIUIOAPHEPreTUUECKUX MPOIIECCOB U 000PYI0BAHUSI.
19. OcHOBBI pacueTa HarpeBa «TOHKUX» U «MAaCCHUBHBIX)» 3aTOTOBOK.
20. Buapl XUMUYECKOM YHEPTUU U CTIOCOOBI €€ MOTYUYCHUSI.
21. Pa3zpymenue u oOpa3oBaHUE MOJIEKYJISIPHBIX CBsi3ed. BblieneHue u moruyomeHue
SHEpPTUH.
22. TenyoreHepaius 3a CYeT C)KUTaHUsI TOILIUBA.
23. OcHoBHI Teopuu ropenus. [loHOe 1 HeMmoIHOe TOPEHHeE.
24. TonnMBOCKUTAIOINE YCTPOUCTBA.
25. AKKyMYyJIMPOBaHUE TETJIOTHI.

O 0 1IN DN = W~

6.2 IlepeyeHb BONPOCOB-TECTOB /ISl TEKYIIer0 KOHTPOJIS

1. B Kakux equHALAX U3MEPSIETCs] KOJTMIECTBO TETUIOTHI?
1. °C;
2. Kr/™m;
3. JIx;
4. H/™m
2. I1oAHBIM TEIUIOBBIM OTOKOM Ha3bIBAETCsI KOJIMYECTBO TEIUIOTHI, MPOXOSIIEH uepes:
1. EnuHuYHYIO TUTOMA1b TOBEPXHOCTH B €IUHHILY BPEMEHH;
2. TlonHyro MOBEPXHOCTH B €AUHUIY BPEMEHU;
3. TIpou3BoNBHYIO MOBEPXHOCTH 32 HEKOTOPBIH MTPOMEKYTOK BPEMEHHU;
4. EnuHUYHYIO IUIOIIAAb TOBEPXHOCTHU 32 HEKOTOPBIN MPOMEXYTOK BPEMEHH.
3. Tem1onpoBOAHOCTb — 3TO:
1. IlepeHoc TemynoThl B pe3yjbTaTe NEpeMEIeHHs] WM I[epeMEIIMBAaHUS HEPaBHOMEPHO
HarpeThIX JKUIKOCTEH U ra30B;
2. Ilpouecc npeoOpa3oBaHMs BHYTPEHHEH SHEPIUM Tela B HHEPIUIO 3JIEKTPOMArHUTHBIX
BOJTH;



3. Iloryomenne sHEPrUK U3IIy4YEHUS APYTUM TEIOM;
4. MonexyIsipHbIN crIocO0 TIEpeHOoca TEIIOTHI.

4. Yo 0603Ha9aeT 3HaK « - » B popMyJie 3akona Dypre ¢ =~ | gradt o
1. Tlepemaua TEMIOTH OT MEHBIIIEH TEMITEPATYPHI K OOJIbIIICH;
2. HecoBmanenue HampaBjieHHs TEIJIOBOTO IOTOKAa C  HAaMpaBJICHUEM  BEKTOpa
TEMIEPATypPHOTO TPaIUEHTA;
3. Ilepenaua oT 01HOM U30TEPMBI K JPYTOH;
4. HamnpapneHue TEMI0BOro NOTOKA.
5. TermnonpoBOJHOCTh KAKMX MaTepHaIoB HaHnOObIIas?
1. Meramios;
2. T'a30B;
3. TaepabIx TN - IUDICKTPUKOB;
4. Xwunkocreii.
6. OT KakuX mapaMeTpoB 3aBUCUT KOA(P(GUIIUEHT TEIIIONPOBOIHOCTH?
1. Ot BuIa IBM)KEHUS KUJIKOCTH;
2. Ot TemmepaTypbl ¥ (U3NYECKUX CBOWCTB BEIIECTB;
3. Ot Macchl ¥ IJIOIIA/IU TOBEPXHOCTHU TeJa;
4. Ot KoIuYecTBa NOABEIECHHON TEIIOTHI.
7. Kakoe u3 npuBEACHHBIX BBIPAKEHUI XapaKTEpU3yeT CTALIMOHAPHYIO TEIIONPOBOIHOCTD?

1. ;IT—:’O;
2. :TT—:>0;
3. .?TT—tt<0;
4, 1}7—;:0

8. Kakoe u3 ypaBHEHHE TNIOTHOCTHU TEIJIOBOTO IMMOTOKA COOTBETCTBYET MEPEHOCY TETUIOTHI
TEIJIONPOBOHOCTBIO Yepe3 OAHOCIONHYIO MIOCKYIO CTEHKY:

L. ¢ 2%(12- )i

2. g =-|gradt;
3. g=al,-1);
4. q zla (tz B tl)'

9. Ilo KakKoMy H3 ypaBHeHI/II‘;I pacCUYUTBIBACTCA TEILIONIEpEaada 4€pe3 CTCHKY?
RO
1. q = —~el  Fe2/

d
2 t(‘l t(‘(n+l)
9 = o d.
a I :
i=1 i
3' tm' - tm‘
A S B
_t —+ —

10. VYkaszarb, KakoMy WHTEpBaly 3HaueHWd Kkod(pduimeHta <+  COOTBETCTBYET
TEIJIONPOBOAHOCTH CTAJICH.

1. 20— 50 Bt/(M p)

2. 0,07 -4 Bt/(mTp)

3. 0,007 - 0,07 Bt/(Mm rp)
11. B kakux eauHUIAX U3MepsAeTcs KOAPPHUIUEHT TeIUIONPOBOJHOCTH?



b
Bm
2. ——
M~ epao
3 Bm
© mxpao’
4. Bm
12. Ykaxkure, Kakoe U3 BhIPAKCHH sABIsieTCS AU PepeHIInaTbHBIM YPaBHEHUEM
TETUTONPOBOHOCTH:
dt
og=-1-
: dn ’
T _
2. @ —0;
qit
t )
3. 111T_t =aN ¢ :
T _
4. 1.[)(,‘2 _0
13. Uto xapakrepusyet KodhUIIMEHT TeMIIepaTypOoIpOBOIHOCTH:

14.

15.

16.

17.

18.

1. Ilepemady TEmIOTHI OT OMHON KUAKOCTH K APYIOW;

2. OrtHoueHne CocoOHOCTH Tela MPOBOIUTH TEIUIOTY K CIIOCOOHOCTH aKKyMYJIMPOBATh €¢;
3. Ilepenady TEmIOTHI HA TPAHUIE pa3iesa Cpe;

4. CnocoOHOCTh nepeaBaTh TEIUIOTY Yepe3 CTEHKY

Kak 3agaroTcs rpaHruHbIE yCIOBUS IEPBOIO POJa:

1. 3apaercsd Temneparypa Ha rpaHMIlE KOHTaKTa ABYX TEll;

2. 3ajaetcs TeMIiepaTypa Ha OBEPXHOCTH Tella KakK (PyHKIMS KOOpAUHAT U BPEMEHH;
3. 3apmaercs TEIIOBOM MOTOK, Kak (QyHKIMSI KOOPAUHAT U BPEMEHU;

4. 3apmaeTcs TeMmeparypa OKpy>Karomen Cpebl.

KoadduunenT reronepenaun xapakTepuzyeT HHTEHCUBHOCTD MEepelaul TeIJIOTHI:
1. Ot oHOM KUAKOCTH K APYTO;

2. BHyTpu TBEpIBIX CTCHOK;

3. OT oHOM )XKUJKOCTH K JIpYroi Yepe3 pa3JesIuTeNbHYI0 CTEHKY;

4. Ot )XugKocTel K TBEpAbIM CTCHKaM.

[To xakoMy 3aKOHY pacIipesessieTcsl TeMIiepaTypa B IUINHAPUUYECKON CTEHKE:

1. TIlo nuneliHOMY;

2. Tlo mapaboure;

3. Ilo norapudpmuueckomy;

4. Ilo runepOoure.

Hucno Oypee onpenenser:

1. PexxuMm IBUXKEHUS KUIKOCTH;

2. TepMHYeCKyl0 MacCUBHOCTH TEI;

3. bespa3zmepHoe BpeMs Harpena;

4. ®duznyeckue napaMeTpsl BEIIEeCTBa.

[Ipu kakux 3HaUeHUAX ynciaa buo Teno ABiIseTcsl TEPMUUECKH TOHKUM:

1. Bi® 0;
7. Bi®¥;
3. Bi<0;
4. Bi =25



6.3 IlepeyeHb NPAKTHYECKHUX 3aaHUH /ISl TEKYIEr0 KOHTPOJIA

3agaua 1
CKOIIBKO HY’KHO KHCJIOPOJIA JUIsl MOJTHOTO CKUraHus | M> TOIIMBA ClleyIOMIEero cocTapa:
CH4 =......... % CO=.... %
C2H6 =......... % H2=......... %
C3H8 =......... % CO2=......... %
C4H10=......... % N2=......... %
C5H12=......... % H20=......... %
C6HO6 =......... % 02=......... %
3amgaua 2
CKOIIBKO HY’KHO BO3yXa JUIsl [IOJIHOTO CKMraHus | M> TOIUIMBa ClleyIOLIEro COCTaBa:
CH4 =......... % CO=.... %
C2H6 =......... % H2=.......... %
C3H8 =......... % CO2=........ %
C4H10=........ % N2=........... %
C5H12=........ % H20=......... %
C6HO6 =......... % O2=.......... %
3agaua 3

CKONBKO HYHO BO3/lyXa JJIsl IOJIHOTO CXKMraHMs | Kr TOIUIMBA CJIEAYIOLIErO COCTaBa:
CO=... % Sh=.... %

HO=..... % AC=.... %
O°=.... % WP=.... %
NO=.. . %

3agaua 4

CKOJIBKO HY»HO KHMCIIOpO/a AJIsl IOJIHOTO CKUTaHMA | KT TOIUIMBA CIIEIYIOIIEr0 COCTaBa:
CO=.. % Sh=.... %
HO=.... % AC=.. %
0°%=... % WP=...%
NO=.... %



[Tpunoxxenune 2

7 OneHOYHbIE CPeICTBA ISl IPOBEIeHHsI POMEKYTOYHOM aTTecTallul

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEJACHUS NMPOMEKYTOUHON aTTecTAlNM:

CTpyKTYpHBIii
[Inanupyemble pe3y/ibTaThl
3JIeMEeHT OueHovHbIe cpeacTBa
o0yueHust
KOMIIeTeHIIHH

OIIK-2 - Cnocoben y4aCTBOBATh B IMPOCKTUPOBAHHUU TCXHHUYCCKUX O6T>€KTOB, CUCTEM M TEXHOJIOTHYCCKUX ITPOLECCOB C YUETOM OKOHOMHUYCCKHUX,
OKOJOTHYCCKHUX U COITMAJIBHBIX OFpaHI/I‘IGHI/If/'I

Ilepeuens meopemuueckux 60npocos K 3auemy:.
. TepmoiMHAMMKA 1 MEXaHUKA Ia30B.
. OHTaIbIMA, TEIJIOTA.
. OcHOBHBIE ypaBHEHUS TEUEHUS Ta3a.
. OCHOBHBIE CBEICHUSI U3 MEXAHUKU I'a30B.

1
2
3
ITIporoauT TEXHHUKO-?KOHOMHUYECKOE 4
5. PesxuMBI ABHOKEHUS JKUIKOCTH.
6
7
8
9

000CHOBaHHE€ W  DKOHOMHYECKYIO
OLEHKY MPOEKTHBIX pEIICHUH U
WHXEHEPHBIX 33/1a4

OIlK-2.1
. Ucreuenue raza uepes orBepcTHsl.
. YpaBuenue bepuymm. CtpyitHOe IBHKEHHE ra3a.
. Temno- u MaccomnepeHoc.
. SIBneHus, 3aKOHBI W YpPAaBHEHHS TEPEHOCA BEIIECTBA, TEIUIa M HUMITYJIbCa:
TEIUIONPOBOAHOCTh, KOHBEKIHS, M3nydeHue, nuddysus.

Ilpumepnoe npaxmuueckoe 3a0anue 0,14 3a4ema:

1. B kakux equHULAaX U3MEPSAETCS KOJTUYECTBO TEIUIOTHI?
1. °C;

KI/M;

JUK;

H/m

. TernonpoBOAHOCTh KaKUX MaTepUaoB HauOOIbIIas?
Mertanmnos;

I'az0B;

TBepAbIX TEN - AUIIEKTPUKOB;

Kunkocrei.

[TpoBoaut OLICHKY MPOEKTHBIX
OIIK-2.2 pELIEHUN ¥ MH)KEHEPHBIX 3a1ad, B TOM
YHCIIe IKOJIOTUYECKYIO

PONPRDAON




CTpyKTYpHBIii
3JIeMEeHT
KOMIIeTeHIIHH

Ilnanupyemsble pe3yabTaThl
o0y4eHust

OueHoYHBbIE CpeICTBA

3. Ot KaKkuX mapamMeTpoB 3aBUCUT KOAPPHUIIUEHT TEIUIONPOBOIHOCTH?
1 OT BuAa IBUKEHUS KUKOCTH;

2. Ot TemmepaTypsl U GU3HIECKUX CBOWCTB BEIIECTB;

3 OT Macchl ¥ 0N TOBEPXHOCTH Tea;

4. OT KOJMYecTBa MO/IBEICHHOU TEIJIOTHI.

4. Kakoe 13 ypaBHEHHE IJIOTHOCTH TEIIOBOT'O TIOTOKA COOTBETCTBYET MEPEHOCY
TEIUIOThI TEIVIONPOBOAHOCTBIO YEPE3 OJIHOCIONHYIO IIJIOCKYIO CTEHKY:

o
1. q=z(t2 _tl);
2. q=—Agradt;
3. g=alt,-t);
A
4. ng(tz _tl)'

5.1lo KaKOMY U3 ypaBHeHHﬁ PACCUUTBIBACTCA TCIIOIICpCaAada 4€pe3 CTeHKY?
1 q= ﬂ’(tol_tcz)

o)
t, —1t
2 q: cl . <:é(‘r-1+1)
24
_ tofcl toch
S A=T"5 "31

o A o
6. VYka3zaTb, KakOMy HHTEpBally 3HAau€HUU Kod(p¢uuueHTa A COOTBETCTBYET
TEIJIONPOBOJHOCTD CTAJIEH.
1. 20-50Bt/(m°C)
2. 0,07-4Bt/(m°C)
3. 0,007 -0,07 Br/(m °C)




CTpyKTYpHBIii
3JIeMEeHT

ILnanupyemble pe3yJbTaThl

OueHoYHBbIE CpeICTBA

o0y4eHust
KOMIIeTeHIIUH
7. B xakux equMHUALAX U3MepAeTcs: KO3 (UIUEHT TEeTI0ONPOBOIHOCTH?
Bm
Lo =
M
Bm
2. T
M~epaod
Bm
3. .
M-2pad
4. Bm .
8. Koaddumment Termnonepeaaun xapakTepu3yeT HHTEHCUBHOCTD TIepeIadun
TEIUIOTHI:
1. Ot o1HOM cpenbl K IPYTroi;
2. BHyTpH TBepIbIX CTEHOK;
3. OT ozHOI cpelibl K ApYyroi yepes pa3fequTeIbHyI0 CTEHKY;
4. OT XHUJIKOCTEN K TBEPABIM CTEHKAM.
9. Yucno ®@ypre onpenenser:
1. PesxxuM IBYOKEHUS KUIKOCTH;
2. TepMHUuecKyt0 MaCCUBHOCTb TET;
3. bespa3zmepHoe BpeMs HarpeBa,
4. dusnueckue napaMeTpsl BELIECTBA.
Ilpumep 3a0anua na pewrenue 3a0au u3 npogheccuonanbHol ooaacmu:
3amaua 1. Ilnmockass meyHas CTEHKAa COCTOMT M3 CJOS OTHEYIOPHOTO
AHanusupyer u OLICHUBAET . o
MaTepuaia TOJNIMIMHONW Si, M U TEIUIOU30JSIMOHHOIO CJ0s TONIIMHOW Sy, M.
paboTOCTIOCOOHOCTD MPEANPUATHS | 1. Briw K
OIK-2.3 (TEXHHUECKHX OGHEKTOB, CHCTEM W 03¢ (HUIMEHTHl TEIUIONPOBOJHOCTH CJIoeB paBHBI: meporo A,, Br/(m K),

MPOIIECCOB) C YYETOM COIMAbHBIX
OTpaHUYECHUN

BTOporo  4,, Brt/(m K).

IIOBEPXHOCTb CTEHKH tr, °C; KO3QPHUIHUEHT TEIUIOOTAAYN K BHYTPEHHEH CTEHKE ¢

TemmnepaTypa Tra30B OMBIBAOIIUX BHYTPEHHIOIO

, Br/(MK); oT HapyHOW CTEHKH K BO3AYyXy «,, BT/(m'K). Ilnomans cren f, m.




CTpyKTYpHBIii
3JIeMEeHT
KOMIIeTeHIIHH

Ilnanupyemsble pe3yabTaThl
o0y4eHust

OueHoYHBbIE CpeICTBA

TemnepaTypa Bo3ayxa, OMBIBAIOIIEr0 HAPYKHIOIO TOBEPXHOCTh CTEHKH ty, °C.

HeoOxonumo onpenenurs:

a) ofIee TEIUIOBOE CONPOTHUBICHHE OT ra3oB M BO3AyXy - R, OOmmii
koaduimeHT Temonepeaayu K, mioTHOCTh TEIJIOBOrO MOTOKA U KOJIMYECTBO
TEI10Thl QQ, TEpsiEMOE CTEHKOM IpU TPEX BapUaHTaX yKa3aHHBIX B TaOIuLeE 2;

0) HaliTH TeMIlepaTyphl B CThIKE ciioeB tl, t2 ,t3 ayia Tex e BapuaHTOB;

B) TIIOCTPOUTH JJsi TPETbEro BapuaHTa TpapuKu  pacrlpepeeHUs
TeMIepaTtypbl B KoopaumHatax t-S wu t-R; cpaBHUTH ¢ TemmepaTypamu,
MOJIYYEHHBIMH aHATUTHYECKUM TTyTeM (110 hopMyIiam);

I') ONPEJCIUTh CHUKEHHE MOTEPh TEIlIa BO BTOPOM U TPEThEM BapHaHTaX IO
CpaBHEHMIO C TMepBbIM (B mpoueHrax). llorepu npu nepBoM BapuaHTe
npuHuMarotes 3a 100%;

1) pe3yJbTaThl pacyeTOB MPEACTaBUTh B BHje Tabmuibl ([Ipunoxenue A) u
CIENaTh BBIBOJABI O POJIM TEIUIOBOM M3OJSLUU IJIsi CHUKEHUS MOTEPh TEIla Yepes
KiIaiKy. Bapuanrtsl 3agaun gansl B [Ipunoxenuu b.

[Tpunoxxenue A

BapI/IaTI/IBHOCTL 3aJa4dn

Temmeparypa, °C

R K q Q t t t, ty t

be3 remnoBoil uzomsanun

TCIIJIOBBIC IMTOKA3aTCIIN

1 TEMIIEPATyphl OJyYEHHbIE

AHAJTUTUYCCKH

rpaduyuecku

C TennoBO# M30aAIMEH

TCIIJIOBBIC ITOKA3aTCIIN

2 TEMIIEPATypbl OJyYEHHbIE

AHAJTUTUYCCKH

rpaduuecKu




C yABOCHHOU TETUIOBOM M30JISITHCH

TCIIJIOBBIC ITOKA3aTCIIN

3 TEMIIEPATYPHI TOJTyUYEHHBIE

AHAJTUTUYCCKH

rpaduuecKu

CHIKeHne IIOTEPH TCIUIOTHI IO CPABHCHUIO!

C TIEpPBBIM BapHaHTOM

4 CO BTOPBIM BapUaHTOM
C TPETbUM BapUAHTOM
IIpunoxenue b
Jannbie qis 3amgaun Nol
Ne S S A A t t ) )

BapHaHTa 1\: 1\2 Br/mK Br /11/1K OE OBC’ oy Bt/mMK o, Br/mMmK 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
20 0,23 0,23 1,1 0,1 800 5 100 20 18




0) Ilopsinok nmpoBeneHNs MPOMEKYTOYHOM ATTECTANMH, NOKA3aTeJIH M KPUTEPUH OLICHUBAHMSA.

Kputepuu orieHku (B COOTBETCTBUU C POPMUPYEMBIMUA KOMIIETECHIMSMH U IJIAHUPYEMBIMU pe3yiibTaTaMu OOy4eHHs).

[IpomexyTouHas aTrTectanus 1o aucuuruinie «Ternnodusuka» BKIIOYAET TEOPETHUECKUE BOIIPOCHI, TO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHHS
00y4aroImuMUCs 3HaAHUH, U PAKTUYECKUE 3a/1aHUS, BEISBIIONIUE CTEIICHb C(OOPMUPOBAHHOCTH KOMIIETEHIIMI, IIPOBOAMUTCS B OpME 3adeTa.

3aueT no JaHHOW AMCUHUIUIMHE IPOBOJUTCS B YCTHOU (hopMe.

Iloka3aTenu U KPUTEPUH OLIEHUBAHUS 3a4eTa:

— Ha OLEHKY «3a4YTEeHO0» — OOYYaloUIMiics IeMOHCTPUPYET OT BBICOKOTO 1O MOPOrOBOTO YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIUM:
BCECTOPOHHEE, CUCTEMAaTHYeCKoe U TIIyOOKOoe 3HaHuWe yuyeOHOro marepualia, CBOOOJAHO BBINOJIHSET MPAKTHUYECKHUE 3a/1aHus, CBOOOIHO ONEpUPYET
3HAaHUSIMH, YMEHUSMH, NPUMEHSIET HMX B CHTYalUsSX [OBBIIICHHOW CIIO)KHOCTH; OCHOBHBIE 3HAHHS, yMEHHUS OCBOCHBI, HO JONYCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHEHUS NpPU AHAIMTUYECKHX OIepalusXx, MepeHoce 3HAHWM W YMEHUl Ha HOBbIC, HECTaHIApPTHHIE
CHUTyallud; B XOJ€ KOHTPOJIbHBIX MEpONPHITHN HOMYCKAIOTCS OMIMOKH, MPOSBISIETCS OTCYTCTBHE OTAENBHBIX 3HAHUH, YMEHHH, HaBBIKOB,
00yUaroIUICs UCTIBITHIBAECT 3HAYUTENbHBIE 3aTPYIHEHUS TIPU ONIEPUPOBAHUYU 3HAHUSMU U YMEHUSIMU MPU UX [IEPEHOCE Ha HOBBIE CUTYaIIUU.

— Ha OICHKY «HE 3aYTeHO0» — O0YyJarolIHiics JEMOHCTpUpYeT 3HaHus He O0ojee 20% TeopeTHIecKOoro Marepuala, JIOMyCcKaeT CYIeCTBEHHBIC
OLIMOKM, HE MOXKET IOKa3aTh HMHTEJUICKTYaJlbHbIE HABBIKM PEHICHHs] MPOCTBIX 3a/ay; OOyJarolMiics HE MOXKET IMOKa3aTh 3HAHHUS Ha YpPOBHE
BOCIIPOU3BEIEHUS U O0BSICHEHNS HH(OPMALIUH.



