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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00penHa s peanm3anuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl TerIOTeXHUYECKUX U YHEPTETHUECKUX CHCTEM

[Iporokonm ot 20 . Ne
3aB. kadenpoii E.I'. Hemmopenko

PaGouas mporpamma nepecMoTpeHa, odcyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
yueOHOM roj1y Ha 3aceqaHuu Kadeapsl TermIoTeXHUYSCKUX U SHEPTETHUCCKUX CUCTEM

[Iporokonm ot 20 . Ne
3aB. kadenpoii E.I'. Hemmopenko

PaGouas mporpamma nepecmMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2028 - 2029
y4eOHOM roj1y Ha 3aceqaHuu Kadeapsl TermIoTeXHUYeCKUX U YHEPTETHUECKUX CUCTEM

[Iporokon ot 20 . Ne

3aB. kadenpoit ET. ITGHIHOpCHKO

PaGouas mporpamma nepecmoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl TermIoTeXHUYeCKUX U YHEPTETHUECKUX CUCTEM

IIporokomor 20 . Ne
3aB. kadeapoii E.I'. Hemmnopenko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM o1y Ha 3aceaHuu Kageapbl TermoTeXHUYECKUX U YJHEPTETHYECKUX CUCTEM

[Iporokom ot 20 . Ne

3aB. xadenpoit ET. ITemnopeHKo




1 leau ocBOCHMS TUCHUNIIIMHBI (MOXYJIA)

[{enbto ocBoeHUs AUCUMILTUHBI «Ternodu3nkay sBiseTcs n3ydeHue GpyHaaMeHTaaIbHbIX
3aKOHOB IIEPEHOCA TEIUIOThI, COBPEMEHHOW TEOPUH TEIJI000MEHA U IPUMEHEHHUE UX B TETIOBBIX
pacuerax HarpeBa M OXJIQXKICHHUS TeJ pa3Iu4HON (OPMBI C Pa3TUYHBIMHU TEIIOGU3UYECKUMU
CBOMCTBaMHM; U3y4EHHE OCHOB TeIioreHepauuu. Ha ocHOBe MOTy4yeHHBIX 3HAHUN U YMEHUH Y
CTYIEHTOB ()OPMHUPYIOTCS HABBIKM MX MPUMEHEHHS B MPO(PECCHOHAIBHON NEATEIBHOCTH MPH
pElIeHNH CHeaTM3UPOBAHHBIX 3a/1a4.

2 MecTo JUCUMILIIMHBI (MOIYJIs]) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

Huctmmuimaa  Terumodusnka BXOIUT B 00s3aTelNbHYIO 4YacTh Y4YeOHOTO IjIaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

Jns  w3ydeHWs ~ JUCHMIUIMHBI  HEOOXOAWMBI ~ 3HaHUS  (YMEHHUsS,  BIIAQJCHUA),
c(OpMHUPOBAHHBIE B pPE3yJIbTAaTe N3YUEHHs TUCLMILUIMH/ IPAKTUK:

Marematuka

®dusuka

OCHOBBI METAJUTYPrHUECKOT0 IPOU3BOICTBA

HNudopmarnka u nHOOpMAITMOHHBIE TEXHOJIOTUU

3HaHus (yMEHUs, BIIAJI€HUs), IOJIyYCHHbIE NIPU U3YyYEHUH JTAHHOW JUCLMILIUHBL Oy1yT
HEOOXOAUMBI JJIs U3YYCHHS JTUCIUTUTAH/TIPAKTUK:

Mertamrypruyeckas TEIUIOTEXHUKA

Teopust 06pabOTKH METAJIJIOB JIaBJICHHEM (4acTh 1)

Teopust 00pabOTKHM METAIUIOB JIaBICHUEM (4aCTh2)

VYyeOHass - Hay4yHO-HCclle[loBaTelabcKas palboTa ([OJIydeHHE NEPBUYHBIX HABBIKOB
Hay4YHO-HCCIIeI0BATENIbCKON padoThI)

[Tpon3BOICTBEHHAS - TEXHOJIIOTHYECKAs (TIPOSKTHO-TEXHOJIIOTHYECKAs) TPAKTHKA

Tepmuueckas 06paboTka B 00paboTKe METaJIIOB AaBJICHUEM

MonenupoBaHue Npo1eccoB U 0ObEKTOB B METAIITYPIHUHU

MeTo/1bl ONTUMHU3ALUH MPOLIECCOB 00PaOOTKN METAIIJIOB JaBJIECHUEM

3 Komnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUS

AUCUUIUIUHBI (MOAYJISI) M IUIAHMPYEMBbIe Pe3yJIbTAThI 00y4YeHus

B pesynprate ocBoeHuss aucuuiuiiHbl (Monyns) — «Temnodusukay oOydarormuiics
JOJDKEH 00J1a/1aTh CIEAYIOIUMH KOMITCTEHIHSIMU:

KO,Z[ HHAUKATOpa I/IHI[I/IKaTop JOCTHIKCHUA KOMIICTCHIINN

OIIK-2 CrnocobeH ydacTBOBaTh B NPOEKTUPOBAHUU TEXHUUECKUX OOBEKTOB, CHUCTEM H
TEXHOJIOTHYECKUX IPOLECCOB C YYETOM HKOHOMHUYECKHX, 3KOJOTMYECKHMX H COLMAIBHBIX
OTpaHNYCHUHN

OIIK-2.1 [TpoBOIUT TEXHUKO-KOHOMHYECKOE OOOCHOBaHME U SKOHOMHYECKYIO
OLIEHKY ITPOEKTHBIX PEIICHUH U MH)KEHEPHBIX 3a]1a4

OIIK-2.2 [TpoBOIUT OIIEHKY MPOEKTHBIX pEIIeHUH W MHKEHEpHBIX 33134, B TOM
YHCIIEe HKOJIOTHYECKYIO

OIIK-2.3 AHanu3upyeT W OLIEHHBaeT  paboTOCIOCOOHOCTh  MPEANpPUATHUS
(TeXHUYECKHX OOBEKTOB, CHCTEM M TIPOIIECCOB) C yYETOM COIHAIBHBIX
OrpaHUYECHUN




4. CTpyKTYypa, 00bEM U COJEpKaAHNE TUCUUIIIMHBI (MOXYJIs)

OO0miast TpyA0EMKOCTh AUCIUIUIMHBI COCTABIsET 2 3a4eTHBIX €IWHUIl 72 aKaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabora — 8,4 akaJ. 4yacos:
— ayIuTOpHas — § akaJl. 4acos;

— BHeayauTopHas — 0,4 akaj. 4acos;

— caMmocTosITenbHas pabota — 59,7 akaj. 4acos;

— B (popme npakTuieckoil moaroroBku — 0 akasi. gac;
— MOATOTOBKA K 3a4€Ty — 3,9 akaj. yac
dopma aTTecTaluu - 3a4eT
AynutopHas g
KOHTaKTHast pabora E z dopma TeKyIero
. g X Bu KOHTPOJIA
Pazzen/ tema 2 (B axan. uacax) £ B A . p Kon
> 3 © | camocTosTenBHON yCIIEBaEMOCTHU U
JIACITATIINHEL R [~ . KOMIIETEHIIMH
o & paboTsl MPOMEKYTOTHON
na6. | mpaxt. | €&
Tex. 28 arTecTalyu
3aH. 3aH. O &
1. Pasnen 1. ITousTue
TEILTONIEPEAaYn
CaMocCTOsATEIbHOE
1.1 TepmoguHamuka u
H3yUYCHHE
MexaHuka rasoB. OCHOBHbBIC BHOi
CBEJICHUS. DHTaAILNN, HH};Z ATVDEL OIIK-2.1,
TEIUIOTA. OCHOBHBIE 0,3 1 9 PaTypbL. KoHcrekT nexiuii. OIIK-2.2,
ITpopabotka
YpaBHCHUS TEYCHHS Tasa. OIlK-2.3
COOTBETCTBYIOLIHX
OCHOBHBIE ~ CBEICHHUS U3
BOIIPOCOB
MEXaHUKH Ta30B.
pasznena 6.
1.2  PexuMbl  JBMKCHHS
kuakoctu. McredyeHue rasa
yepe3 OTBEpCTHs. YpaBHEHHUE CamocrosaTensHoe
Bbepnymnu. CrpyiiHoe HU3y4yeHUe
IBIDKEHHE Tra3a. Temno- | yueOHOM OIK-2.1
MacCONEPEHOC. SBnenus JINTEPATYPHI. Ny s
P ’ 0,3 0,5 0,5 7 patyp Koncrekr nexmuii. OIIK-2.2,
3aKOHBI u ypaBHEHUS IIpopaboTka OIK-2.3
nepeHoca BellecTBa, Teria u COOTBETCTBYIOIIHX '
UMITyJIbCA: 2 BOIIPOCOB
TEIUIONPOBOTHOCTb, paszena 6.
KOHBEKIIHS, U3Ty4CHHE,
muhdy3us.
1.3 TennonpoBOAHOCTb. CaMoCTOSITENbHOE
JuddepenuunansHoe H3yUYCeHHE
ypaBHEHHE y4eOHO OMK-2.1
TEIJIONPOBOJHOCTH. JINTEPATYpPHI. o .
POBOI 0,3 0,75 1 9 patyp KoncrekT nexiuii. OIIK-2.2,
TenonpoBOAHOCTD pu IIpopaboTka OIK-2.3
CTallMOHAPHOM u COOTBETCTBYIOLIHX '
HECTAI[MOHAPHOM  PEKUME. BOIIPOCOB
Temonepenaua pasnena 6.
1.4 KOHBEKTHBHBIN TEILIO- U CaMOCTOSTENbHOE
MacCONEpPEHOC NpU H3y4eHUe OIIK-2.1,
CBOOOTHOM U BBIHYX/IEHHOM 0,3 0,75 0,5 11 yueOHOM KoncrekT nexiuii. OIIK-2.2,
TEUCHUHU. JIUTEPaTypBhL. OIIK-2.3
T'mpponunammueckuit u IIpopaboTka




TEILIOBOI TIOTpaHUYHbIE
cJIon. PayaliMOHHBIN TEIUIO

- 1 MaccoIepeHoc. COOTBETCTBYIOIINX
OCHOBHBIE ITOHATHUS U BOIIPOCOB
3aKOHBI. BUIBI Ty4uCThIX pasnena 6.
MIOTOKOB. CnoxHbIN
TEII000MEH.
Htoro mo pa3sneny 1,2 3 36
2. Paszpen 2. Temiorenepanus
CamocrosTensHoe
n3yvdeHune
2.1 Temnorenepanus 3a cuer }216H0171
COKUTaHMS TOILIMBA. HH};I: ATVDEL OIIK-2.1,
OCHOBHBIE XapaKTEePUCTUKU 0,4 0,5 10 PaTypEL KoHcnekT nexkuui. OIIK-2.2,
IIpopaboTka
torrBa. OCHOBBI TCOPUH OIIK-2.3
COOTBETCTBYIOIINX
TOpEeHHSI.
BOIIPOCOB
paszaena 6.
CamocrosTensHOe
2.2 PacueTsl IOJIHOTO U U3y4ECHHE
HETOJIHOTO TOPEHUS yueOHOM OTK-2.1
TOIIMBA. Y CTPOMCTBA JUIs JIUTEPATYPHI. . .
p a 0,4 0,5 13,7 patyp KoHcrekT nexiuii. OIIK-2.2,
CKUTaHUS TOTUINBA. IIpopaboTka OTIK-2.3
Tenoreneparnys 3a cuer COOTBETCTBYIOIINX '
3JIEKTPOIHEPTHH. BOIIPOCOB
paszaena 6.
Hroro no pazaeny 0,8 1 23,7
HWroro 3a cemectp 2 59,7 3a4éT
Uroro no aucuuruinae 2 4 59,7 3a4er




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jist perieHust IpeayCMOTPEHHBIX BUAOB YU€OHOM paOOThI MPU U3YUYSCHUH JUCIUTUINHBI
«Tennodusnkay B KauecTBE 00pa30BaTEIbHBIX TEXHOJIOTHIA NCIOIB3YIOTCS KaK TPAJUIIMOHHEIE,
TaK U MOJYJIbHO-KOMIIETEHTHOCTHBIE TEXHOJIOTHH.

LlensiMmu 00pa3zoBaTeIbHBIX U HHPOPMAITMOHHBIX TEXHOJIOTUH SIBIISIOTCS:

- aKTUBU3UPOBAHUE MBILUIEHNS 00y4atolnXCsl;

- (hopMupoBaHHE UHTEpECa K U3ydyaeMOMY MaTepHany;

- pa3BUTHE UHTEJIEKTA U TBOPUECKUX CIIOCOOHOCTEH 00Yy4aroLIIXCsl.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcss Ha JabopaTopHBIX padoTax, Ine MPUMEHSETCS
COBMECTHAs JeSITEIbHOCTh CTYJCHTOB B TPYIINE, HANIPABICHHAs HA pEHICHUE OO0IIed 3amayu
MyTE€M CIIOKEHUS PE3y/IbTaTOB MHIUBUAYabHOW pabOTHl wWieHOB rpynnbl. Jns pa3Butus u
COBEPIICHCTBOBAHUSI ~ KOMMYHHUKATUBHBIX  CIIOCOOHOCTEH  CTYACHTOB  OPraHHM3YIOTCS
[IPAaKTUYECKHE 3aHATUS B BUJE IUCKYCCUM, aHajaW3a pEaJbHbIX MIPOOJEMHBIX CUTyallUd U
MEXIUCIHUIUTMHAPHBIX CBA3CH M3 Pa3UYHBIX O00NacTel B KOHTEKCTE pelaeMol 3ajgadu.
Ilepenaua HEOOXOIUMBIX TEOPETUUYECKUX 3HAHUM U (HOpMUpPOBAHME MPEACTABICHUN MO KypCy
IPOUCXOIUT C MPUMEHEHHEM MYJIbTUMEAUNHHOro oOopyaoBaHus. Ha 3aHATHAX BHEAPSIOTCA
Takue HMH(POPMAIMOHHBIE TEXHOJIOTUH, KaK MCIIOJIb30BAaHHE 3JICKTPOHHBIX H3JaHUN (UTEHUE
JEKIUHA C HMCHOJIb30BAHUEM CIIAal-TIPe3eHTAlUi, JIEKTPOHHOIO Kypca JIEKIUH, rpaduiecKux
O00BEKTOB, BHUAEO- aynuo- MaTepuanoB (uepe3 MWurepHer). CamocrostenbHas paboTa
CTUMYJIUPYET CTYJICHTOB K CaMOCTOATENbHOM IpopaboTKe TeM B IPOLECcCe HalMCaHUs
pedepaToB, MOATOTOBKU K AMCKYCCHSM, K KOHTPOJbHBIM paboTaM W TECTHPOBAHUIO. DTallbl
[I0O3HABATEJIBHOM JEATEIIBHOCTH CTYACHTOB IIPEAINOIArarT II0CIEI0BAaTEIbHO ITOCTAHOBKY
UHTepecyloliel uX npoOaeMbl, BBIIBUKEHUE TUIIOTE3 NIPU €€ PELICHUH, BBIPAKEHHUE PELICHUs
TMIIOTE3bl HAYYHBIM SI3BIKOM, a TAK)KE PEeAIN3aluy MPOIyKTa B BUJIE ITyOJIUYHOTO BBICTYIIIICHUS,
J0KJIaza Wi Tnpe3eHTaunu. KoppekTupoBKHM 00pa3oBaTeNbHOrO Mpolecca MPOXOIIT ¢
UCMOJb30BAaHUEM OOpaTHOM CBSI3M MEXAy IHpenojaBareieM H  OOy4yarolIMMHUCS Ha
KOHCYNIbTALUAX, & TAKXKE IIPU TEKYLIEM U IIPOMEKYTOUYHOM KOHTPOIIE.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEILHOM padoThl 00y4YaoImXcst

[IpencraBieHo B npuiiokeHuu 1.

7 O1ieHOYHbIE cpeacrea AJid MpoBEACHUSA HpOMe)KyTOqHOﬁ aTrrecranmumn
HpeI[CTaBJ'ICHBI B IIPHUJIOKCHU U 2.

8 YueOHo-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTeyeHne TUCIMIIHHbI

a) OcHoBHas JUTEpaTypa:

a) OcHoOBHas nuUTEparypa:

1. Kyaunos, A. A. TermomaccooOMmeH : yuebHoe nocodue / A. A. KyauHos. -
Mocksa : UHDPA-M, 2020. - 375 c. - (Beicuiee obpazoBanue: bakanaspuar). - ISBN 978-5-
16-011093-6. - Tekcr : anekrponHbIit. - URL: https://znanium.com/catalog/product/1046937

2. Iletpos, A. U. Texuuyeckas TepMoinHaMKKa U Terionepenaya / A. U. Ilerpos. —
3-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2024. — 428 c. — ISBN 978-5-507-47350-2.
— Texkcrt : snexTpoHHbIH // JIaHb : 3MeKTpoHHO-0ubaoTeuHas cuctema. — URL:
https://e.lanbook.com/book/362333

0) JJonosiHuTebHAS JJUTEpATYpA:
2. Mupawm, A. O. Texuuueckast TepMOAMHAMHKA. TersioMaccooOMeH / A.O. Mupawm,
B.A. IlaBnenko - M. : UsnarensctBo ACB, 2017. - 352 ¢. - ISBN 978-5-93093-841-8 -


https://znanium.com/catalog/product/1046937
https://e.lanbook.com/book/362333

Texct : anextponnsiii / ObC "KoncynbranT cryaenrta” : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930938418.html

3. Munko, K. b. Uucnennoe pemieHue 3agad TuJpoAMHAMHUKH U TETJIOMaccooOMeHa :
yuebnoe nocodue / K.b. Munxo, I'.I". fIapkoB. - M. : MOU, 2020. - ISBN 978-5-383-01425-
7 - Texct : anexkrponnsiii // ObC "Koncynprant crynenta" : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383014257.html

4. Temmonepenaya : yaueoHoe nmocobue : B 2 4. Y. 1. OcHOBBI TeOpUH TeIIonepeaayn /
B. C. Uepenanuenko, B. A. Cununbig, A. M. Anudepos, FO. U. Illapos ; mox pex. B. C.
UYepenanuenko. — Mocksa : UTHOPA-M, 2020. — 221 ¢. — (Bsiciiee odpazoBanue:
bakanaspwuar). - ISBN 978-5-16-014715-4. - Tekcr : anexTpoHHsbIil. - URL:
https://znanium.com/catalog/product/1001086

5. Aranutos, E. b. 'maporasonunamuka : yaeOnoe mocobue [ s By3oB] / E. b.
AranutoB, M. C. CokonoBa ; Marauuroropckuii roc. rexuudeckui yH-T um. ['. 1. Hocoga. -
Maruautoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - ISBN 978-5-9967-1510-7.
- 3ary. ¢ TuTya. akpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2511 - MakpooObekT. - Tekcr :
AJIEKTPOHHBIN. - CBeneHus poctynssl Takke Ha CD-ROM.

6. LHammn, A. U. Termodusuka B Metautypruu : yaeoHoe mocooue / A. 1. [armus.
— Ilepms : ITHUITY, 2008. — 230 c¢. — ISBN 978-5-398-00043-6. — TekcT :
ANEeKTPOHHBIH // JIaHb : ek TpoHHO-OnOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/160732

7. ApytioHos, B. A. Temiopuzuka u teruorexuuka: Temnogpusuka: Kype nexkuuii :
yuebHoe nocooue / B. A. Apytionos, C. A. Kpynennukos, I'. C. CoopuiikoB. — Mocksa :
MUCHUC, 2010. — 228 c. — ISBN 978-5-87623-358-5. — Tekcr : anekTpoHHbIH // JIaHb :
aJIeKTpOHHO-OnOmoTeunas cucrema. — URL: https://e.lanbook.com/book/2083

B) MeToauuyecKkue yKa3aHus:

1. MatBeeBa, I'. H. OxcniepuMeHTabHOE HCCeA0BaHNE POLECCOB TEIIOOOMEHaA :
yaeOHoe mocobue / I'. H. MateeBa, 0. . Taprakosckwii, b. K. Cernukum. - 2-¢ u3.,
noarot. mo ned. u3A. 2008 r. - Marauroropek : MI'TY, 2011. - 1 anextpon. onT. auck (CD-
ROM). - 3arn. ¢ Tutyin. 3kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3909 - MakpooOnekT. - Teker :
ANIEKTPOHHBIN. - CBeneHus noctynHbl Takke Ha CD-ROM.

2. Jlesunikuit, . A. Tenmodusuka. JITabopaTopHBIi MpakTUKYM : yueOHOE mocooue /
H. A. JleBunkuii, C. . Unbuzosa, K. C. Illatroxun. — Mocksa : MUCHUC, 2023. — 132 c.
— Texkcer : anexkTpoHHbI // JlaHb : 3neKTpoHHO-0nbanoTeyHas cucrema. — URL:
https://e.lanbook.com/book/360356

r) [IlporpammHuoe odecnieuenne u UHTEepHeT-pecypcehl:

IIporpammHoe obecnieuenue

HaunmenoBanue .
o Ne norosopa CpoKk JeiicTBUS JIUIICH3UH
MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpodHo
7Zip cB0OOHO pactpocTpansemoe 10 O6eccpouHo
Adobe Reader cB0OOIHO pactpoctpansemoe [10 OeccpouHo



https://www.studentlibrary.ru/book/ISBN9785930938418.html
https://www.studentlibrary.ru/book/ISBN9785383014257.html
https://znanium.com/catalog/product/1001086
https://host.megaprolib.net/MP0109/Download/MObject/2511
https://e.lanbook.com/book/160732
https://e.lanbook.com/book/2083
https://host.megaprolib.net/MP0109/Download/MObject/3909
https://e.lanbook.com/book/360356

Ipodeccnonanbubie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
Hassanue kypca Cchuika
MexnyHapoaHas pedepaTuBHas u
NIOJTHOTEKCTOBas crpaBodHas Oa3a maHHbIX | https://www.nature.com/siteindex

Hay4uHBIX W3gaHui «Springer Naturey
DJNeKTpoHHBIE pecypchl Oubamoreku MITY
uM. ['.1. HocoBa
Poccuiickas ['ocymapcTBeHHass OMOJIMOTEKA.
Karanoru
®enepalibHOE TOCYIAPCTBEHHOE OIO/IKETHOE
yupexaenne — «®Denepanbubii  mHcTHTYT | URL: http://www1.fips.ru/
IPOMBIIITIEHHONH COOCTBEHHOCTH»
Hanmonansnas
uHpopmanmonHo-aHanutrHueckas cucrema —|URL:https://elibrary.ru/project_risc.asp
Poccniickuil HHJIEKC HAy4YHOTO LIUTHPOBAHHUS
9 MaTtepua/jibHO-TEXHHYeCKOe o0ecreyeHHe JUCHUIINHBI (MOYJIs1)

https://host.megaprolib.net/MP0109/Web

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

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHHEe JUCITUTUINHBI BKIIIOYALT:

YueOHbIe ayTUTOPUH JUIsl TIPOBEACHUS 3aHATHIA JIEKIIMOHHOTO TUIIA:

- MyJIbTUMEMIHBIC CPEJICTBA XPAHEHHUS, IEPEIayr U MPEICTAaBICHUS HHPOPMAIHH.

VueOHBbIE ayAWTOPHM Ui TPOBEACHUS MPAKTHUECKUX 3aHSATUH, TPYyNIOBBIX U
VHIUBHUIyIbHBIX KOHCYJIBTALUH, TEKYILIETO KOHTPOJIS M TPOMEXYTOUYHON aTTeCTaIUHU:

- I0CKa, MeJl.

VYuyeOHast ayTuTOpHs JUIs IpOBeIeHUs TabopaTOPHBIX padoT:

- 1abopaTopus TEPMOJIMHAMHUKH: KOMIUIEKC JaOOpaTOPHBIX YCTAHOBOK MO TEXHUYECKOM
TEPMOJIMHAMMKE, KOMIUIEKC JIaOOpaTOPHBIX  YCTAaHOBOK IO  H3YYEHHIO  IPOILIECCOB
tertonepenaun, JIATP; anekrponeun, poTalmoHHbBIE HACOCHI.

VYueOHast ayTuTOpHs JUIs IpOBeIeHUs 1ab0paTOPHBIX padoT:

- Jaboparopusi TeIUIOMaccOOOMEHa: YCTaHOBKAa IO  OINPEIENICHHIO  YIJIOBBIX
KOA(Q(QHUIHUEHTOB H3IyYeHHs; YCTAaHOBKAa I10 M3YYEHHIO IPOLIECCOB KHUIEHUS KHUJIKOCTHU;
asieKkTporneyu, Tpancopmatop; nupomerp Testo 830-11, Roynger-89, IIpomuns.

VY4eOHble ayAUTOPUH [T CAMOCTOSITENIbHONU PabOThl 00yUarOIIUXCSL:

- mepcoHanbHble KoMmnbioTepsl ¢ makeroM MS Office, Beixomom B MHTEpHET U ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENIbHYIO Cpe/ly YHUBEPCUTETA.

[Tomemenne s XpaHeHMS U NPO(PUIAKTHYECKOTO OOCIYKMBAaHHUS —Yy4eOHOTO
0o0opynoBaHUS:

- CTeJIaXH, CEU(BI 11 XpaHEeHHsI y4eOHOT0 000py10BaHUS, HHCTPYMEHTHI JIIsl PEMOHTA
71a00paTOPHOTO 000PYTOBAHMSL.



ITpunoxxenue 1
6 YueOHO-MeTOIMYeCKOe o0ecliedeHre CaMOCTOSITeIbHOI padoThl 00y4YaromMxcst
6.1. OneHouyHbIe cpeCcTBa /sl IPOBeeHNs TEKYLero KOHTPOoJIs

. OCHOBHBIE 32aKOHOMEPHOCTH MEXaHHUKH MEYHBIX Ta30B.
. CBOOOAHBIE U YACTUYHO OTPAHUYECHHBIE CTPYHHBIE TEUCHHUS.
. OrpannyueHHbIe cTpyHHbIE TeUeHUsI. IHKEKTOp U 35KEKTOP.
. Ilorepu sHEpruu npu IBUKEHUU ra3oB.
. YpaBHeHue bepnymin.
. OcHoBBI Teopuu noo6ust. Kpurepuu nono0ust. Pexxumsl 1BUXKEHUS KUJIKOCTH.
. Bugpl nepenoca temnotrsl. OCHOBHBIE TOHATHUS M OTIPE/ICITICHUS.
. AuddepenunanbHoe ypaBHEHHE TEIIONPOBOAHOCTU. [ paHUYHBIE yCIOBHUS.
. KoaddunmenT rermnonpoBogHOCTH CTallel 1 GaKTOPBI, BIUSIONINE HA HETO.
10. CranuonapHas 1 HeCTallMOHApHAas TEMJIONPOBOIHOCTh
11. KoHBEeKTHBHBIN TEIIOOOMEH MpU CBOOOAHOM U BBIHYKJIEHHOM JIBUKEHUU Ia30B.
12. KpurepuanbHble ypaBHEHUS] KOHBEKTUBHOTO TEIJIOOOMEHaA.
13. TemooOMeH u3irydyeHHeM. BUabI Ty4rCTHIX TOTOKOB.
14. OcobeHHOCTH U3ITy4EHUs Ta30B.
15. TemmooOMeH WU3Iy4eHHEM MEXAY TeJaMH, IPOU3BOJIEHO pPACIOJIOKEHHBIMU B
IPOCTPaHCTBE.
16. YrioBsie K03 (HUIUEHTHI U3TydSHUS.
17. TennooOMeH U3JTydyeHHEM IPU HAJTMYHUU KPAHOB MEX/y IOBEPXHOCTSAMH.
18. OcHoBbl Teopum TONOOMST H  MOJECIHUPOBAHUS  TEIUIOTEXHHUYECKUX U
TEIIO3HEPreTUYECKUX MPOLIECCOB U 000PYAOBaHMUSL.
19. OcHOBBI pacyeTa HArpeBa «TOHKUX» U «MAaCCHBHBIX» 3aTOTOBOK.
20. Busipl XMMHYECKON SHEPTUU U CIIOCOOBI €€ MOTyUSHHUS.
21. Paspymenue u oOpa3oBaHHE MOJEKYJSPHBIX CBs3eil. Bbinenenne m moriomeHue
SHEPIUH.
22. TennoreHepanus 3a C4eT CXKUTaHUs TOILJIMBA.
23. OcHoBbl Teopuu ropenus. [loaHoe u HEMOIHOE rOpeHue.
24. ToTIMBOCKUTAIOIIINE YCTPONCTBRA.
25. AKKyMYJIHpPOBaHUE TETIJIOTHI.

OCOoO~NNDN DWW B

6.2 IlepeyeHb BONPOCOB-TECTOB /ISl TEKYLEr0 KOHTPOJISI

1. B kakux equHHUIIAX U3MEPsIeTCS KOTMYECTBO TETIOTHI?
1. °C;
2. Kr/M;
3. Ix;
4. H/m
2. IToJTHBIM TETJIOBBIM TIOTOKOM HA3bIBAETCSl KOJMUYECTBO TEIUIOTHI, TPOXOSIICH depes:
1. EauHWYHYO MI0MAAh TOBEPXHOCTH B €IMHUILY BPEMEHH;
2. TlonHyI0 TOBEPXHOCTDH B SAMHHILY BPEMCHH;
3. TIpou3BoNbHYIO MOBEPXHOCTD 32 HEKOTOPHI MMPOMEKYTOK BPEMEHH;
4. EIWHWYHYIO TUTOMIA(h TOBEPXHOCTH 32 HEKOTOPBIA IPOMEKYTOK BPEMEHHU.
3. TemnonpoBOAHOCTH — 3TO:
1. TlepeHOC TEIIOTHI B pe3yibTaTe MEPEMEIICHUS WU TepeMeNTNBaHUS HEPaBHOMEPHO
HATrPETHIX JKUJKOCTEH UITU Ta30B;
2. Tlpomecc mpeoOpa3oBaHUs BHYTPEHHEH SHEPTHU Tejla B DHEPTHIO AJICKTPOMATHUTHBIX
BOJIH;



3. [Tlornormenue sHepruy U3MYYCHUS APYTHUM TEIIOM;
4. MoueKyIsapHBIi coco0 MepeHoca TEIIOTHI.

4. Yto obo3HaYaeT 3HaK « - » B (popmyiie 3akoHa Dypbe q=—4gra,
1. Tlepenaya TEIIOTHI OT MEHBIIECH TEMIIEPATYPHI K OOJIBIICH;
2. HecoBnagenue HampaBjieHHMs TEIUIOBOTO IOTOKa C  HalpaBlICeHHEM  BEKTOpa
TEMIIEPATYPHOT'O IPaINEHTA;
3. Ilepemada oT 0JIHO¥ U30TEPMBI K IPYTOM;
4. HanpaneHue TEII0BOro NOTOKA.
5. TenaompoBOAHOCTh KAaKUX MaTEPHAIOB HanOoJIbIIas?
1. Merannos;
2. Ta3oB;
3. TBepasIX Te’ - AUIIEKTPHKOB;
4. Xunxocreii.
6. OT KaKMX MapaMeTpoB 3aBUCUT KOAPPHUIHUEHT TETIONPOBOAHOCTH?
1. Or Buga IBUXKEHUS KUJIKOCTH;
2. Ot Temnepatypsl 1 (PU3NUECKUX CBOWCTB BEIIECTB;
3. Ot Macchl U MJI0UIaAU TOBEPXHOCTHU TEJa;
4. OT KOJIUYeCTBa MOJIBEICHHON TEIJIOTHI.
7. Kakoe u3 nmpuBeIeHHBIX BBIPAKECHHUHM XapaKTepU3yeT CTAIMOHAPHYIO TEIJIOMPOBOJHOCTH?

1. %7&0;
2 %>O;
3 %<O;
4. %ZO

8. Kakoe u3 ypaBHEHHE MIIOTHOCTH TEIJIOBOTO MMOTOKA COOTBETCTBYET MEPEHOCY TEILIOTHI
TETJIONPOBOAHOCTBIO Yepe3 OHOCIONHYIO IIIOCKYIO CTECHKY:

o .
1 q=2(, 1)

2. gq=-—Agradt;
3. qza(tz _tl);
A
4 q:g(tz_tl)'

9. ITo kakoMy U3 ypaBHEHUI PACCUMTHIBAETCS TEILIONEPESada Yepe3 CTEHKY?

1. — )Z’(tcl _tcz)
4 o)
2. q= tcl _tc(n+1)
>
i1 A
3 " J— t.’)/cl t.’)/c 2
9=71 &5 1
o, A o,

10. Yka3arb, KakoMy WHTEpBaTy 3Ha4eHUN KOd(PPUIIMEHTa A COOTBETCTBYET TEIUIONPOBOHOCTH
cTajen.

1. 20 - 50 Bt/(m Tp)

2. 0,07 —4 Bt/(Mm p)

3. 0,007 — 0,07 Bt/(m Tp)
11. B kakux eauHUIIaX U3MepseTcss KOOPHUIUEHT TEIIONPOBOIHOCTH?



1. —;
PE
2. ZB—m;
M epao
M- 2epao
4. Bm,
12. Ykaxure, Kakoe U3 BRIPAKCHHN SIBIICTCS TUPPEepeHIINATHHBIM YPaBHEHUEM
TETJIOTIPOBOTHOCTH:
dt
-
1 d dr
ot
2 _o.
2. or '
a
3. — =aVit.
. az_ y
0%t
a0

13. Uto xapakrepu3yet Kodp(HUIMEHT TeMITepaTypOoIIpOBOIHOCTH:
1. Tlepemauy TemaoThl OT OJHON KUJIKOCTHU K APYTOH;
2. OTHOUIEHHE CTIOCOOHOCTH TeJla IMPOBOANTH TEIJIOTY K CHOCOOHOCTH aKKyMYyJIHUpPOBATh €€;
3. Ilepenauy TeruioTsl Ha rpaHULIE pa3/ielia Cpes;
4. CnocoOGHOCTH MepeaaBaTh TEIUIOTY Yepe3 CTCHKY
14. Kak 3a1at0Tcsi rpaHU4HBIE YCIOBUS IIEPBOrO poja:
1. 3apmaercs TemnepaTypa Ha IpaHUIIE KOHTAKTa JIBYX TEJ;
2. 3ajaercs TeMmIieparypa Ha IOBEPXHOCTHU Tejla KaK (QYHKIUS KOOPJUHAT U BPEMEHH;
3. 3anmaercs TEIOBOM MOTOK, Kak (QYHKIHMSI KOOPAWHAT U BPEMEHHU;
4. 3anaercs Temreparypa OKpy’Karolien cpesbl.
15. KoadduruenT Terionepenaun XxapakTepu3yeT MHTCHCUBHOCTD TIEpeIau TeTUIOTHI:
1. Ot oxHO¥ XUAKOCTH K JPYTOW;
2. BHyTpH TBepHbIX CTEHOK;
3. OT OJHOM XUAKOCTH K JIPYToil uepes pa3ieNUTeNbHYIO CTCHKY;
4. OT )uaKocTel K TBEPIbIM CTEHKAM.
16. [To kakoMy 3aKOHY pacIpeesseTcsl TeMuepaTypa B WINHAPUYECKOM CTEHKE:
1. [Ilo nuueliHOMY;
2. Tlo nmapabore;
3. Ilo norapudpmugeckomy;
4. Tlo runepbose.
17. Yucno @ypwe onpenensier:
1. PexxuM ABMIKEHMS KHUJIKOCTHU;
2. TepMHUYECKYIO MAaCCUBHOCTH TET,
3. be3pazmepHoe Bpems Harpesa;
4. dusnueckue napameTpsl BeUlecTBa.
18. IIpu kakux 3HaUEHUAX Ynciaa bruo Teno sBiseTcss TepMUYECKH TOHKHM:

Bi—>0.
2 Bi—)OO;
3 Bi<0;
Bi=25

&



6.3 IlepeyeHb NpaKTHYECKHUX 3aJaHUM 1JIS1 TEKYlIero KOHTPOJIS

3amauva 1
CKOJIbKO HY»KHO KHCJIOPOJIa IS TTOJIHOTO COKUTaHus 1 M° TOIUIMBa CJICTYFOIIIETO COCTARBA!
CH4 =......... % CO=..... %
C2H6 =......... % H2=......... %
C3H8 =......... % CO2=......... %
C4H10=......... % N2=......... %
C5H12=......... % H20=......... %
C6H6 =......... % 02=........ %
3agaya 2
CKOJIbKO HYXXKHO BO3yXa JJIsI TOJIHOTO COKUTaHUS 1 M TormBa CJIEITYIOIIETO COCTaBa!
CH4 =.......... % CO=..... %
C2H6 =......... % H2=.......... %
C3H8 =......... % CO2=........ %
C4H10=........ % N2=........... %
C5H12=........ % H20=......... %
C6H6 =......... % 0O2=......... %
3agaua 3

CKOJ‘IBKO HY)KHO BOB,Z[YXB. JJIA IIOJTHOI'O C)KUT'aHU S 1 KI" TOITJINBa CJ'IG,Z[YIOH.IGFO cocTaBa.
CO=.. % St=... %

HO=...... % A= %
o°=... % W =...%
NO=.... %

3amaua 4

CKOJIBKO HYXHO KUCJIOPOJIa JAJIsl IOJIHOTO CKUraHHs | KT TOIUIMBA CIIEAYIOLIETO COCTaBa!
0 r
C =... % S = %

HO=... % AC=.... %
o°=... % 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.



