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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanuzaruu B 2022 - 2023
yueOHOM Toy Ha 3aceaHuu Kapeapsl TerIoTeXHUYECKUX U SHEPTeTUIECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGI_HHOpeHKO

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM Toy Ha 3aceaHuu Kageapsl TermIoTeXHHUECKUX U SHEPTETHIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.T. ITGI_HHOpeHKO

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl TermmoTeXHHYeCKUX U YHEPTETHUECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmzanuu B 2025 - 2026
y4eOHOM roay Ha 3aceqanuu kapeapsl TerIOTEXHUYECKUX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas mporpamma nepecmMotpena, odcyxaeHa u ogqoopena s peanuszanuu B 2026 - 2027
yu4eOHOM oy Ha 3aceaHuu Kapeapbl TerIoTeXHHUECKUX B SHEPTETHICCKUX CHCTEM

[Iporokom ot 20 1. Ne

3aB. kadeapoi E.I'. Hemmopenko




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

Lenbto ocBoenust quctuminHel «Temnopusnka» sBiaseTcs nu3yuyeHue (GyHaaMeHTalIbHbIX
3aKOHOB MEPEHOCA TETUIOTHI, COBPEMEHHOM TEOpUHU TEII000MeHa U TPUMEHEHUE UX B TEILIOBBIX
pacueTax HarpeBa M OXJXKIEHHUS TeN pPa3indHOi (OpMBI ¢ Pa3IUYHBIMU TEILIOPUINYECKUMU
cBoiicTBamu; (OPMUPOBAHUE Y CTYJACHTOB, HA OCHOBE MOJIYYCHHBIX 3HAHUH ¥ YMEHUH, HABBIKOB
UX IPUMEHEHUs B TPO(heCCUOHATILHOM AeATEeIbHOCTH MPH PeIlieHus MPOPecCHOHANBHBIX 3a/1ay.

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Hucnummaa Temnodus3uka BXoguT B 00s3aTenbyld  4acTh Yy4eOHOTO —IUiaHA
00pa3oBaTeNbHOI TPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

MaremaTuka

®usuka

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUSI JUCIUILITUH/TIPAKTHK:

MopenupoBaHue NpoIeccoB U 00bEKTOB B METAJLTYpTrUU

Pa3nmBKa u KpuCTaIITU3ANUS CTATTN

TexHonorus Npou3BoOCTBa KOKCa

3 Komnerenunu ody4yarouierocsi, popMupyemMbie B pe3yaibTaTe 0CBOEHUsI

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYEMbIe pPe3yJibTaThl 00y4eHUs

B pesynbrate ocBoeHus nucuuiuinibl (Moayns) «Temnodusuka» o0ydaromuiics 1omxKeH
00J1a1aTh CIEAYIOIIMMHI KOMIIETCHITUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

OIIK-2 CnocobeH y4yacTBOBaTh B MPOCKTHPOBAHUU TEXHUYECKHX OOBEKTOB, CHUCTEM H
TEXHOJIOTHYECKUX MPOILIECCOB € YYETOM 3JKOHOMHUYECKHX, SKOJOTMYECKMX MW COLMAIbHBIX
OrpaHHYCHUMN

OIlK-2.1 IIpoBOIUT TEXHUKO-IKOHOMHUYECKOE OOOCHOBAaHHE U HSKOHOMHYECKYIO
OILIEHKY IIPOCKTHBIX PEIIeHUI M MH)KEHEPHBIX 33/1a4

OIIK-2.2 [IpoBOINT OLIEHKY MPOEKTHBIX PELICHUI U NHKEHEPHBIX 3a7a4, B TOM YHUCIIE
9KOJIOTHYECKYIO

OIIK-2.3 AHanu3upyeT M OLEHUBaeT  pabdOTOCHOCOOHOCTh  MPEANpPUATHUS
(TeXHMYECKHX OOBEKTOB, CHUCTEM U MPOIECCOB) C YYETOM COIMAIbHBIX
OrpaHHYeHUI




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 8,4 akaj. 4acos:
— ayIuTOpHas — 8 aKkaJl. 4acos;
— BHeaynutopHas — 0,4 akaJ1. 4acoB;

— caMocTosTeNbHas pabota — 95,7 aka. yacos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac

dDopMa aTrrecTaluu - 3a4cT

AynuropHas S s
KOHTaKTHas pabora E 5 ®dopma TeKyIero
=
B aKajl. Jacax 3 Bun KOHTPOJIS
Paznen/ Tema 3 (B axan ) £ . P Kon
> & © | camocrosTensHOM | ycmeBaeMOCTH U
JUCIUILIAHBI N [~ . | KOMITETEeHIIKI
o & paboThI TPOMEKYTOUHOM
na6. | mpaxr. | £ 8
Tex. : 138 aTTecTalun
3aH. 3aH. | QO &
1. Paznmen 1. IonsTre
TEIIONEpeaaYn
1.1 Tepmoaunamuka H
CamocTrosTenpHoe
MEeXaHHKa rasos. o
u3ydeHue yueOHoi
OcHOBHBIE CBEJICHMSL.
DHTaJIBIIMSL TEIIoTa TATCPATYPBI. OIK-2.1,
’ ) 0,3 1/0,51 | 15 [IpopaboTka Koncnekr nexumii OIIK-2.2,
OcHOBHBIE ypaBHEHUS
COOTBETCTBYIOILII OIIK-2.3
TeueHus raza. OCHOBHBIC
X BOIIPOCOB
CBCACHUA u3 MEXaHUKHU
pazzena 6.
rasos.
1.2 Pexumbl IBWKEHHS
s)kunkoctu. Mcreduenne raza
yepes OTBEPCTHSI.
VYpaBHeHue bepnymnu. CamocTosiTenbHOe
CrpyitHOe ABMIKCHHE Trasa. H3yueHHEe yueOHOU
Temno- u MaccomnepeHoc. JIUTEPATYPBHI. OIIK-2.1,
SIBnenns, 3aKOHBI u 0,3 0,5 [0,5/0,51| 15 ITpopaboTka KoHcnexr nekiuii. OIIK-2.2,
YpaBHEHHUS nepeHoca COOTBETCTBYIOLIU OIlK-2.3
BEIIECTBA, TeIa u X BOIIPOCOB
UMITyJIbCa: paszena 6.
TEIUIONPOBOTHOCTb,
KOHBCKIMA, I/ISJ'Iy‘{CHl/Ie,
U dy3us. 2
1.3 TennonpoBoJHOCTE.
CamocTrosaTensHOe
JuddepenuunansHoe o
M3y4YeHHe yaeOHOH
ypaBHECHHUE
S — JIUTEPATYPBHI. OIIK-2.1,
P ’ 0,3 1] 0,75 | 1/0,51 | 15 [IpopaboTka KoHcnekr nexiui. OIIK-2.2,
TenIonpoBOAHOCTE  IPH
COOTBETCTBYIOIIU OIlK-2.3
CTallMOHAPHOM u
X BOIIPOCOB
HECTAI[IOHAPHOM PEKUME.
pazzena 6.
Tennonepenaua
1.4 KoHBEKTHBHBIA TEILIO-
M MaccolepeHoc  IpH
CcBOOOTHOM u
CamocrosaTensHOe
BLIHy)KJIeHHOM TCUCHHUMU. .
. n3yueHue y4eOHon
T'unpoanHaMuvecKuit u
TEIUIOBOM ~ IOrpaHUYHBIE TATCPATyPRL. OIK-2.1,
N 0,3 | 0,75 10,5/0,51| 15 [TpopaboTka Koncnexr nexnuii. OIIK-2.2,
CJION. PaguaivioHHbIH
COOTBETCTBYIOIIN OIIK-2.3
TEINIO- W MAacCOMepeHOC.
X BOIIPOCOB
OCHOBHBIE ~ IIOHATHS U
paszena 6.
3a-KOHBI. BHIBI JTy4HCTBIX
MIOTOKOB. COXHBIH
TEII000MeH.




Uroro mo pazneny

12| 2 | 32u | 60 |

2. Paznen 2. Teruorenepanus

CamocTosiTensHOe
2.1 Temrorenepanus 3a n3yudeHue y4yeOHou
CYeT CXKUTaHHUS TOIUTUBA. JIUTEPATYPHI. OIlK-2.1,
OCHOBHEBIE 0,4 0,5/0,21| 18 [IpopaboTka KoHcnekr neKimi. OIIK-2.2,
XapaKTepUCTUKH TOIUIMBA. COOTBETCTBYIOIIN OIlK-2.3
OCHOBBI TEOPUH TOPEHHSI. X BOIIPOCOB
paznena 6.
CamocTosiTensHOe
2.2 Pacyerhl TMOJHOTO W N
HETOJIHOTO TOpEHHS M3ydeHHE yueOnoi
TOIUIMBA. YCTpPOWCTBA JIJIst THTCPATYPEI. OIK-2.1,
) P A 0,4 0,5/0,21| 17,7 [IpopaboTka KoHcnekr neKimi. OIIK-2.2,
COKUTaHUS TOILIHBA.
COOTBETCTBYIOIIN OIlK-2.3
Temnmorenepanus 3a c4Yer
X BOTIPOCOB
AIIEKTPOIHEPTUH.
paszena 6.
Wroro no pazneny 0,8 1/0,41 | 35,7
Uroro 3a cemectp 2 2 4/2,411 | 95,7 3a4éT
Hroro no aucnumnnuze 2 2 4/2,.41 | 95,7 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlist perieHus npelycMOTPEHHbBIX BUAOB y4eOHOH pabOThl IPU U3YYEHUHU IUCLUIIIMHbBI
«Tennodusukay B KauecTBE 00pa30BaTENbHBIX TEXHOJIOIHIA UCIOIB3YIOTCS KaK TPAAULIMOHHBIC,
TaK U MOYJIbHO-KOMIIETEHTHOCTHBIE TEXHOJIOTHH.

LenssMu 06pa3oBaTeNbHBIX U HHOOPMAITMOHHBIX TEXHOJIOTHIA SIBJISTIOTCS:

* aKTUBU3UPOBAHNE MBIIUIEHUS 00y4aroIIuXCs;

* popMHpOBaHUE HHTEPECA K U3YIaEMOMY MaTepHay;

* pa3BUTHE UHTEJUIEKTA ¥ TBOPUYECKHUX CIIOCOOHOCTEH 00yUaroIuXCsl.

JIeKIIMOHHBIN MaTepuai 3akperuisieTcs Ha JabopaTOpHBIX paboTax, rie MPUMEHSETCS
COBMECTHAsl JIeATENIbHOCTh CTYJEHTOB B IpYIIeE, HAllpaBJICHHas Ha pelleHue oOmeil 3agauu
IyTEM CJIO0XKEHHUS Pe3yJbTaTOB HHIWBUAYaJbHOHW pabOTHl WiICHOB rpymmbl. s pa3BuTus u
COBEPILIEHCTBOBAHUSI ~ KOMMYHUKAaTHUBHBIX  CHOCOOHOCTEH  CTYJEHTOB  OpraHU3yITCS
NPaKTUYECKHE 3aHATHA B BHJE JUCKYCCHH, aHAM3a PEAIbHBIX MPOOJIEMHBIX CUTYyallMid |
MEXIUCUUIUIMHAPHBIX CBsI3€Ml M3 pPAa3lMYHBIX O0jJacTell B KOHTEKCTE pelIaeMOoi 3agauu.
[lepenaua HEOOXOOUMBIX TEOPETUUYECKUX 3HAHUN U (OpMHUpOBaHUE MPEACTABICHUI MO Kypcy
OPOMCXOIUT C HNPUMEHEHHEM MyJIbTUMenuiHOro oOopynoBaHus. Ha 3aHATHSAX BHeApSIOTCS
Takle HMH(OpPMALMOHHBIE TEXHOJOIMH, KaK HCIOJb30BaHUE IEKTPOHHBIX M3AAHUN (UTEHHE
JEeKIHMHA C UCIOJIb30BaHUEM CIal-Tpe3eHTalul, 3JeKTPOHHOIO0 Kypca JIEKIMH, IpapuuecKux
00BEKTOB, BHIEO- aymuo- wMartepuanoB (uepe3 HWMutepuer). CamocrostenpHas padoTa
CTUMYJIUPYET CTYAEHTOB K CaMOCTOSTEIbHOH MpOpadOTKe TeM B Ipoliecce HalMCaHUs
pedeparoB, MOATOTOBKM K JUCKYCCHSIM, K KOHTPOJBHBIM pa0OTaM M TECTUPOBAHUIO. OTaIlbl
IIO3HABATEJIBHON JAEATEIbHOCTU CTYIAEHTOB IIPEAINOJIAraloT IIOCIEA0BAaTENIbHO ITOCTAHOBKY
MHTEPECYIOIIEeH UX MpOOIeMbl, BbIIBUKEHUE TMIIOTE3 MPU €€ PEIICHUHU, BBIPAXKEHUE PELICHUS
TUIIOTE3bl HAYYHBIM SI3bIKOM, a TAK)KEe peanu3auus NpoAyKTa B BUAE MyOJIMYHOI'O BBICTYIJICHUS,
JOKJIaga Wi npe3eHTauuu. KoppekTUpoBKHM 0O0pa3oBaTeIbHOrO IIpolecca HPOXOJsaT ¢
UCMOJIb30BaHUEM OOpaTHOW CBA3M MEXAy I[IpernojaBaTesieM U OOy4yarolMMHUCS  Ha
KOHCYJIbTAIMX, a TAKXKE IIPU TEKYILIEM U IPOMEKYTOYHOM KOHTPOJIE.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIMXCs
[Ipencrasneno B mpuioxxeHuu 1.

7 OuneHovnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHUHbBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. JI3ro3ep, B.A. Temnmorexnuka u TersoBasi padoTa meued [DIEKTPOHHBIA pecypc]:
yueOHoe ocobue / B.A1. [I3t03ep. Cankr-IlerepOypr: Jlanb. 2017. 384 c.

Pexxum nocryma: https://e.lanbook.com/reader/book/93750/#1

2. CmupHoB, B. I'. Temmnogwusuka : yaebnoe nocooue / B. I'. Cmupnos, B. B. [Ipipaun, T.
JI. Kum. — Kemepoo : Ky3I'TY umenu T.®D. I'opbauea, 2018. — 171 c. — ISBN
978-5-00137-007-9. Pexum nmoctyna URL: https://e.lanbook.com/book/115162

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. Kynunos, A.A. T'uaporazoauHamuka: YdeOHoe mocobue [Dnexkrponusiii pecype] /
A.A. Kynunos. M.: UTHOPA-M. 2018. 336 c. http://znanium.com/catalog/product/918073

2. Kynunos, A.A. TerutomaccoodMen: YuebHoe mocobue [DaekTponHsii pecype] / A A.
Kynuuos. M.: HUL] UHO®PA-M. 2015. 375 c. http://znanium.com/catalog/product/463148

3. bproxanos, O.H. IlleBuenko, C.H. Termmomaccooomen: Yuebuuk [Texcr] / O.H.
Bproxanos, C.H. lllepuenko. M.: HUL Mudpa-M. 2012. 464 c.

http://znanium.com/catalog/product/258657.



4. KynuaoB, A. A. I'openne opranmdeckoro torumsa: YuyeOHoe mocooue / KymaunoB A.A. -
Mocksa :HUIl MH®OPA-M, 2015. - 390 c. (Beicmee oOpazoBanme: bakamaspuar) ISBN
978-5-16-009439-7. - Tekcrt : anekrponnbiit. - URL: https://znanium.com/catalog/product/441989

B) MeToauyeckne yKazaHus:

1. MatBeeBa, I'. H. DkcnepuMeHTaIbHOE HCCIICIOBAHHE IPOIIECCOB TEIIIOOOMEHA .
yuebHoe mocobun/ I'. H. Marseesa, FO. W. Taprakosckuii, b. K. CennukuH. - 2-¢ u3., HOATOT. 1O
ned. u3g. 2008 r. - Marautoropck: MI'TVY, 2011. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢
TUTYIL JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989. pdf&show dcatalogues/1/11191
53/989.pdf&view=true . - MakpooOBeKT. - TeKCT : eKTPOHHBIH. - CBEICHUS JJOCTYITHBI TAKXKE
Ha CD-ROM.

2. Tluatsa, T. H. DkcrnepuMeHTATbHOE HCCICIOBAHUE MPOIECCOB TEPMOJIMHAMUKH.
JIabopa-TopHbIi pakTUKyM: yuebHoe mocobue / T. H. [Tunts ; MI'TY. - Marautoropck : MI' TV,
2013. - 1 omekrpon. ont. guck (CD-ROM). - 3arm. ¢ tutyn. o3kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1242.pdf&show=dcatalogues/1/1123
323/1242.ndf&view=true - MakpooObeKT. - TeKCT : 3IeKTPOHHBIN. - CBEICHHSI TOCTVITHBI TAKXKe

r) [Iporpammuoe obecneuenue u UaTepHer-pecypcebi:

IIporpammHoe oGecnieueHne

Haumenosanue I10 No norosopa CpoK IeCTBUS JTUICH3UU
MS Office 2007 Professional Jl\r; 09.123507 ot 0eccpouHo
7Zip CBOOOJTHO 0ecCpovHO
FAR Manager CBOOOJTHO OECCPOYHO
Linux Calculate CBOOOJTHO 0ecCpoUHO
Adobe Reader ¢cBOOOIHO 0eCcCpOUHO

IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
HazBsanue kypca CchplIKa

OnekTpoHHas 0a3a meproauueckux usnanuii East View

Information Services, OO0 «MIBUC» https://dlib.eastview.com/

URL:
HanmonanpHas MHQOpMaLMOHHO-aHATUTHYECKAsI CUCTEMA . . .
HHOHATIbHa (popman https://elibrary.ru/project_risc.as
— Poccwuiickuit unnexc Hayanoro uutuponanus (PYTHILI) 0

[Touckoras cucrema Axkanemus Google (Google Scholar) |URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - EnuHOe OKHO JocTyma K

URL.: http://window.edu.ru/
WH()OPMAIMOHHBIM pecypcam

desepanbHOE TOCYIAPCTBEHHOE OFOKETHOE YUPEKICHHUE
«®DenepanbHbIi HHCTHUTYT npomsitennoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH

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

Poccuiickas ['ocynapctBennas oubnuoreka. Karanoru
alogues/

DnexkTpoHHble pecypchbl Oubmunoreku MITY wum. I'.H.|http://magtu.ru:8085/marcweb2/
Hocosa Default.asp




MesxayHapoaHas HayKOMeTpuyecKas pedepaTuBHAs H
IOJHOTEKCTOBas 0a3a JaHHbIX HayuHbIX u3ganuii «\Web of|http://webofscience.com
science»

Mexnaynaponnass pedeparuBHas W TOJHOTEKCTOBAs

. http://scopus.com
CIIpaBOYHAaA Oasa JaHHbIX HAYYHbIX U3JaHUN <<SCOpUS>)

Mexnaynaponnass 0a3a  HOJHOTEKCTOBBIX — KypHAJIOB

Springer Journals http://link.springer.com/

MesxayHapoHas KOJUICKIMS Hay4HBIX NPOTOKOJoB mo(http://www.springerprotocols.co
pa3IMYHBIM OTpacysAM 3HaHHI Springer Protocols m/

MexnyHapoaHas 0a3a HaydyHbIX MaTe€pUalloB B 00JACTH

busrueckux HayK U HHKUHUpHHTa SpringerMaterials http://materials.springer.com/

MexayHnaponHas 0a3a crpaBodHBIX H3IaHud 10 Bcem|http://www.springer.com/referen
otpacisam 3Hanui SpringerReference ces

MexnynaponHas pedepaTHBHas ¥ MOJHOTEKCTOBAs .
AYHAPO pegep . . https://www.nature.com/siteinde
cnpaBouyHas 0a3a JAaHHBIX HAYYHBIX HM3MaHUN «Springer X

Nature»

9 MaTepHabLHO-TEXHHYECKOE o0ecnedyeHre TUCIHIINHBI (MOLYJIfA)

MartepuanbHO-TeXHUYECKOE 00ecreueHre TUCIUTUTHHBI BKITFOYAeT:

Y4eOHble ayTUTOPUH [T IPOBEACHUSI 3aHATUIN IEKIIMOHHOTO THIIA:

VY4eOHble ayIUTOpUH I IPOBEAEHUS 3aHATUH JIEKIIMOHHOTO TUIIA!

- MyJTbTUMEIUIHBIE CPENICTBA XPAHEHUS, IEPEIAYH U PEACTaBICHUS HH(DOPMALIUH.

VYyebHble ayauTOpPUM JUIsl TPOBEACHHUS TMPAKTHYECKUX 3aHSATUH, TPYIIOBBIX U
WHIUBUIyaJIbHBIX KOHCYJIbTALlUN, TEKYILIETO KOHTPOJIS U MPOMEXKYTOUHON aTTECTALMU: - 10CKa,
MeJl.

VYuebHas ayaAuTOpus Ui IPOBEACHUS 1aO0paTOPHBIX paboT:

- naboparopus TEPMOAMHAMUKH: KOMILIEKC J1a00paTOPHBIX YCTAHOBOK 110 TEXHUYECKOU
TEPMOJIMHAMMKE, KOMIUIEKC Ja0OpaTOpPHBIX YCTAaHOBOK IO  H3YYEHHMIO  IPOLECCOB
temonepenayu, JIATP; anexkrponeyuun, poTallMOHHBIE HACOCHI.

VYuebHas ayaAuTOpus Ui IPOBEACHUS 1aO0paTOPHBIX paboT:

- nalopaTopusi TEIJIOMAacCOOOMEHa: YCTaHOBKa [0 ONPEIENIEHUIO  YIIIOBBIX
KO3(QUIIMEHTOB HU3IY4YEHHUs; YCTAaHOBKA [0 M3YYEHHIO IMPOLECCOB KUIMEHHUS >KUAKOCTH;
aJieKTporeun, Tpancopmarop; mupometp Testo 830-11, Roynger-89, ITpomuHs.

VY4eOHble ayJUTOPUH IS CAMOCTOSITEIbHON paboThl 00yJarOIUXCS:

- mepcoHalbHbIe KoMmmbloTephl ¢ maketom MS Office, Boixomom B MHTepHeT u ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomemenne ams  XpaHeHUsT W OPOYUIAKTHUECKOTO OOCTY)KHMBAaHHS y4eOHOTO
00opyIoBaHUS:

- CTeJUlaXu, ceiidpl I XpaHEeHUs ydeOHOro oO0OpyIOBaHMS, HWHCTPYMEHTHI IS
peMoHTa 1abopaTOPHOTro 000PYIOBAHHUS.



ITpunoxxenue 1
6 YueOHO-MeTOIMYeCKOe oDecleyeHre CaMOCTOSITeIbHOMH padoThl 00y4aroIMXCcst
6.1. OneHo4yHble cpeACTBA 1Jis1 IPOBEICHUS TEKYLIero KOHTPOJIst

. OCHOBHBIE 32aKOHOMEPHOCTH MEXaHHUKH MEYHBIX Ta30B.
. CBOOOAHBIE U YACTUYHO OTPAHUYEHHBIE CTPYHHBIE TEUCHMS.
. OrpannyeHHble CTpyHHbIE TeueHUs. IHKEKTOp U 35KEKTOP.
. ITorepu sHEepruu npu IBUKEHUU ra3oB.
. Bunpl nepenoca temnorsl. OCHOBHBIE OHATHUS U OIIPEIEIECHMUSL.
. AuddepenunanbHoe ypaBHEHHE TEIIONPOBOAHOCTHU. [ paHUUHBIE YCIOBHUS.
. KoaddunmenT rermnonpoBogHOCTH CTallel ¥ PaKTOPHI, BIUSIONINE HA HETO.
. CranmoHapHas 1 HeCTallMOHapHas TEIIONPOBOIHOCTh
. KoHnBexTHBHBII TErI000MeH py CBOOOTHOM M BBIHYK/IEHHOM JIBIKEHHH T'a30B.
10. KputepuaiibHble ypaBHEHUSI KOHBEKTUBHOT'O TEINIOOOMEHA.
11. TermmooOMeH u3mydeHueM. BUpl JIyduCTBIX TOTOKOB.
12. OcoGeHHOCTH U3Ty4YEeHUS I'a30B.
13. TemnooOMeH WU3IyYEHUEM MEXIy TelaMHu, IPOU3BOJIBHO pAaCHOJIOKEHHBIMU B
IPOCTPaHCTBE.
14. YrnoBbie KO3 GUIMEHTH U3TYICHUSI.
15. Teryioo6MeH U3Tyd4eHUEM MTPH HATUYHU SKPAHOB MEXK/Y TOBEPXHOCTSIMHU.
17.  OcHOBBI Teopuu TMOAOOMS W  MOJACIHPOBAHUSA  TEIUIOTEXHUYECKUX U
TEIIO3HEPreTUYECKUX MPOLIECCOB U 000PYAOBAHUSL.
18. OcHOBBI pacueTa HarpeBa «TOHKUX» U «MAaCCUBHBIX)» 3aIOTOBOK.
19. Xumuueckasi sHeprus.
20. Pazpymenue um o0pa3oBaHHE MOJEKYJSPHBIX CBs3edl. BblieneHue u moriouieHue
DHEPIHUH.
21. OcHOBHBIE YHEPTETUIECKHE PECYPCHl XUMUYECKUE PEAKITUN SHEPTETUKH.
22. OCHOBHbIE YCTPONCTBA FeHEPALIUU M UCIIOJIb30BAHUS XUMUYECKOHN SHEPTHH.
23. Pa3pymenue u o0pa3oBaHHE aTOMHBIX CBSI3EH.
24. BolieneHue ¥ MorjioIIieHue SHEePriH.
24. ConHe4yHOE U3My4YeHHe. XapaKTepHUCTUKA.
25. AKKyMynupoBaHHe Teria. TUIbl aKKyMyJISITOPOB.
26. TennoBast sHEprUs OKpYXaroIIe cpeibl.

O 00 1N DN K W —

6.2 IlepedyeHb BONPOCOB-TECTOB ISl TEKYIEr0 KOHTPOJISI

1. B kakux equHUIIAX U3MEPSIETCS KOJTUYECTBO TEeTIOTHI?
1. °C;
2. Kr/M;
3. JIx;
4. H/m
2. IToJTHBIM TETJIOBBIM TIOTOKOM Ha3bIBAETCS KOJMUYECTBO TEIUIOTHI, TPOXOAIICH depes:
1. EauHWYHYO MI0Ma s TOBEPXHOCTH B €IUHUILY BPEMEHHU;
2. TlonHyI0 MOBEPXHOCTDH B €AMHHILY BPEMCHH;
3. TIpou3BonbHYIO MOBEPXHOCTH 32 HEKOTOPHIN MPOMEKYTOK BPEMEHH,
4. EIWHWYHYIO TUTOMIA(h TOBEPXHOCTH 32 HEKOTOPBIH IPOMEKYTOK BPEMEHHU.
3. TemmonpoBOAHOCTH — 3TO:
1. TlepeHOoC TEIUIOTHI B pe3yjbTaTe MEPEMEIICHHUS WU TICPEMEIIMBAHHUS HEPAaBHOMEPHO
HATrPETHIX JKUIKOCTEH UITU Ta30B;
2. Tlpomecc mpeoOpa3oBaHUs BHYTPEHHEW SHEPTHU Tella B DHEPIHIO 3JICKTPOMArHUTHBIX
BOJIH,



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

4. Yro o0o3HAYAET 3HAK « - » B popmyre 3akoHa Dypbe g=—Agran
1. Tlepenmaua TETUIOTHI OT MEHBIIIEH TEMITEPATyPhI K OOJIbIIECH;
2. HecoBmasenue HampaBleHHS TEIUIOBOTO IOTOKAa C  HANpaBJICHHEM  BEKTOpa
TEMIIEPATYPHOTO IPa/INCHTA;
3. Tlepenada ot 0IHOM H30TEPMBI K APYTOM;
4. HanpaneHue TEII0BOro NOTOKA.
5. TenonpoBOIHOCTb KaKUX MaTepHaaoB HauOobLIas?
1. MeTtannos;
2. Ta3oB;
3. TBepabIx Temn - TUAIEKTPUKOB;
4. XKuakocrei.
6. OT KaKuX mapaMeTpoB 3aBUCUT KOAPDUIIUEHT TEIIONPOBOAHOCTHU?
1. Or BuAa ABMKEHUS KUIKOCTH;
2. Ot Temnepatypsl U (U3MUECKUX CBOWMCTB BEUIECTB;
3. OT Macchl ¥ IO TIOBEPXHOCTH TEJa;
4. OT KOIUY€eCTBA MOJIBEICHHOM TEIIOTHI.
7. Kakoe u3 npHuBeIeHHBIX BbIPAKEHUIM XapaKTepU3yeT CTallMOHAPHYIO TEIJIONPOBOIHOCTDH?

1. %7&0;
2 %>0’
3 %<O’
4. %ZO

8. Kakoe u3 ypaBHEHHUE IJIOTHOCTH TEIIOBOTO MOTOKA COOTBETCTBYET MEPEHOCY TEILUIOTHI
TEIIONPOBOAHOCTBIO Yepe3 OAHOCIONHYIO IIIOCKYIO CTEHKY:

S,
1. Q—;L(tz 45);
2. Q=—Agra.

3. a=ctt, 4'ﬂj;
4. Q=§(’f2 —t),

9. Ilo xakoMy U3 ypaBHEHHI paCCUUTHIBAETCS TEILIONEPEIada Yepe3 CTEHKY?

1 _ﬁc;l _ZLCQ)
' P 3
tcl _tc(wl)

2 7
>
R S S
3. q_i >, 1
= A =3
10. Yka3arp, KakoMy MHTEpBally 3HaUeHUH K03(pPUIHeHTa A COOTBETCTBYET TEIIONPOBOAHOCTh
CTaJen.
1. 20 - 50 Bt/(Mm p)
2. 0,07 — 4 Bt/(m 1p)
3. 0,007 — 0,07 B1/(m rp)




11.

B kakux enuHUIax uamepsercs K03GGUIueHT TermmonpoBoaHOCTH?

Bm
1. 7
M
Bm
2. 2 :
M~ epao
Bm
3. M-2pad’
pa
4, Bm,
12. Ykaxure, Kakoe U3 BIPAKCHHN SBIICTCS TUPPEepeHIINATHHBIM YPaBHEHUEM
TEIIONPOBOHOCTH:
dt
- 2.
1. 9 dn
ot
L _o.
2. or '
3 g =aVit.
. az_ y
0%t
4 e =0

13. Uto xapakrepu3yet KO3 (OUIIMEHT TEeMITePaTypPOIIPOBOTHOCTH:

14.

15.

16.

17.

18.

1. Tlepemauy TemaoThl OT OJHON KUJIKOCTHU K APYTOH;

2. OTHOUIEHHE CTIOCOOHOCTH TeJla IPOBOAMTH TEIIOTY K CHOCOOHOCTH aKKyMYyJIUpPOBATh €€;
3. Ilepenauy TeruioTsl Ha rpaHULIE pa3/ielia Cpes;

4. CnocoOGHOCTH MepeaaBaTh TEIUIOTY Yepe3 CTCHKY

Kak 3agatoTcst rpaHUUHBIE YCIOBUS MIEPBOTO poja:

1. 3apmaercs TemnepaTypa Ha rpaHHII€ KOHTAKTa JBYX TeJ;

2. 3ajaercs TemIeparypa Ha MOBEPXHOCTHU Tejla Kak (QYHKIUS KOOPIUHAT U BPEMEHH;

3. 3anmaercs TETIOBOM MOTOK, KaK (QYHKIHSI KOOPAWHAT U BPEMEHHU;

4. 3anaercs Temreparypa OKpyKarolien cpebl.

Koadduument rermonepenaun xapakTepu3yeT HHTEHCUBHOCTD MEPEau TeTIOTHI:

1. Ot oxHO¥ XUAKOCTH K JPYTOW;

2. BHyTpH TBepHbIX CTEHOK;

3. OT OJHOM XUAKOCTH K IPYTroi yepe3 pa3/IeuTeNIbHYIO0 CTEHKY;

4. OT )uaKocTel K TBEPIbIM CTEHKAM.

I[To kakoMy 3aKOHY pacnpezenseTcs TeMIepaTypa B HUINHAPUUECKON CTEHKeE:

1. Ilo nuueiiHOMY;

2. Tlo nmapabore;

3. Tlo norapudpmudeckomy;

4. Tlo runepbore.

Yucno @ypee onpenenser:

1. PexxuM ABMKEHMS KHUJIKOCTHU;

2. TepMHUYECKYIO MAaCCUBHOCTH TET,

3. bespazmepHoe Bpems Harpesa;

4. ®duzndeckue mapaMeTphl BEIIECTBA.

[Tpu kakux 3HaAYEHUSIX Yncia buo Teno aBnseTcs TepMUUIECKU TOHKHUM:

1. Bi—>0 :

2 Bi— 0.
3. Bi<0 ;
4. Bi=25



6.3 IlepeyeHnb NpaKTHYECKUX 3aJaHUI JJIS1 TEKYLIEro KOHTPOJIsI

3amaua 1
CKOJIbKO HY»KHO KHCIIOPOJIa JJIs ITOJIHOTO COKUTaHus 1 M° TOIUIMBa CJIETYFOIIIETO COCTaRa:
CH4 =..... % CO=.... %
C2H6 =......... % H2=......... %
C3H8 =......... % CO2=......... %
C4H10=......... % N2=......... %
C5H12=......... % H20=......... %
C6H6 =......... % 02=........ %
3agaya 2
CKOJIBKO HYXXHO BO3J1yXa JIJIS IOJIHOTO CXKUraHus | m° TormBa CJICAYIOIIETO COCTaBa:
CH4 =..... % CO=..... %
C2H6 =......... % H2=.......... %
C3H8 =......... % CO2=........ %
C4H10=........ % N2=......... %
C5H12=........ % H20=......... %
C6H6 =......... % 02=........... %
3agaua 3
CKOJIBKO HYXKHO BO3JlyXa JIJIsl IOJIHOTO CKMTaHMs | KT TOIUIMBA CIICAYIOIIETO COCTaBa:
Co=....% S'=..%
HO=....% AS=...%
0°=...% W =...%
NO=...%
3amaya 4

CKOJ‘II)KO Hy)KHO KI/ICJ‘IOpOI[a JJIs1 TIOJTHOT'O COKUT'aHUSL 1 KT TOIIJINBA CJ'IGIIYIOHICFO cocTana.
(0 0, I _ 0,
CO=.... % St=.. o
HO=... % A= ... %
0°=.... % WP=...%
NO=.... %



[Tpunoxenue 2

7 OneHOYHbBIE CPEICTBA ISl POBEeHHUsI MPOMEKYTOYHOM aTTecTAlluN

a) [lnanupyembie pe3yJbTAaThl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl POBEACHUA IPOMEKYTOUHON aTTeCTAlUM:

CTpyKTYypHBIi
3JIEMEHT Ili1anupyemble pe3yJibTaThl 00yUeHUs OueHo4yHbIE CpeCcTBA
KOMIIeTEeHIIUH

OIIK-2 - CnocobeH Y4aCTBOBATb B IIPOCKTHUPOBAHHMU TCXHUYCCKHX 06"beKTOB, CUCTCM U TCXHOJIOTMYCCKHUX IIPOLECCCOB C YUCTOM 3KOHOMHYCCKUX,
OKOJOTHYCCKHUX U COITMAJIBHBIX OFpaHI/I‘IGHI/If/'I

Ilepeuenv meopemuueckux 60npocos K IK3ameHy:
. TepmoiMHaMKKa 1 MEXaHUKA Ta30B.
. DHTaIBIMA, TCILUIOTA.
. OCHOBHbIE YpaBHEHUS TCUCHHUS Ta3a.
. OCHOBHI)IG CBCIACHUS N3 MCXAHUKH I'a30B.

1
2
3
[IpoBoaut TEXHUKO-OKOHOMUMECKOE |
5. PesXUMBI IBUKEHUS KUJIKOCTH.
6
7
8
9

000CHOBaHHE U OKOHOMHYCCKYIO OLICHKY
IMPOCKTHBIX peHIeHI/Iﬁ U HHKXCHCPHBIX
3aaaq

OIlK-2.1
. UcTeuenne raza uepes3 OTBEPCTHSL.
. YpaBuenue bepuymu. CtpyitHOoe TBH)KEHHE ra3a.
. Teruto- nu MaccomnepeHoc.
SBneHus, 3aKOHBI W ypPAaBHEHHS TIEPEHOCAa BEIECTBA, TEIJla M HMITYJIbCa:
TEIUIONPOBOAHOCTh, KOHBEKIHS, H3NyueHue, nuddysus.

Ilpumepnoe npakmuueckoe 3a0anue 0 IKIAMEHA:

1. B xakux eIMHUIIAX U3MEPAETCS KOJIUYECTBO TETUIOTHI?
oc;

KI/M;

JOK;

H/m

. TernonpoBOAHOCTh KaKUX MaTepHaIOB HAaHOObIIas?
Mertannos;

T'a30B;

TBepAbIX TeN - AUDIIEKTPUKOB,;

Kugkocrei.

[TpoBOUT OLIEHKY MPOEKTHBIX PEIICHHM
OIIK-2.2 W WHXEHEPHBIX 3aJad, B TOM YHCIIE
IKOJIOTHYECKYIO

PodbdpEbbDbhowbdPE




CTpyKTYypHBIi
3JIeMEeHT
KOMIIeTEeHIIUH

IInanupyemMsble pe3yJbTaThl 00yUeHHs

OuneHo4HBIE CpPeICTBA

OT KaKuX mapamMeTpoB 3aBUCUT KOAPPHUIIUEHT
Ot Bu/1a IBMKEHUSI KHUIKOCTH;

3.
1
2. Ot Temneparypbl U (U3NIECKUX CBOMCTB BEIIECTB;
3

OT Macchl ¥ IUIONIAIA TOBEPXHOCTH Tea;
4, OT KoJIUYecTBa HOIBEICHHOM TEIUIOTHI.

TEIIONPOBOAHOCTH?

4. Kakoe 13 ypaBHEHHE IJIOTHOCTH TEIUIOBOTO MOTOKA COOTBETCTBYET MEPEHOCY
TEIUIOThI TEIUIONPOBOJAHOCTBIO YEPE3 OJTHOCIIONHYIO MIJIOCKYIO CTEHKY:

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

A
4. =—It, -t ).
q==-t)
5. Ilo kakoMy U3 ypaBHEHUH pacCUMTHIBAETCS TEIJIONEpeaaya yepe3 CTEHKY?
1. g = //L(tcl _ tc2 )
o
z z
2 Tl c(n+1)
RS
i=1 2’,‘
A —
3 _ orcl orc2
7717 s 1
o A o,

6. VYkazarb, KakOMy HWHTEpPBaly 3HA4CHUU
TEIUIONPOBOAHOCTD CTAJIEH.

1. 20-50Bt/(Mm°C)

2. 0,07-4B1/(Mm°C)

3. 0,007 -0,07 Br/(m °C)

kod(uimeHnTa A COOTBETCTBYET




CTpyKTYypHBIi

3JIeMEeHT IInanupyemMsble pe3yJbTaThl 00yUeHHs OuneHo4HBIE CpPeICTBA
KOMIIeTEeHIIUH
7. B xakux equHHALAX u3MepseTcs K03 (OUIIUEHT TEeTI0ONPOBOIHOCTH?
Bm
1. —
2
Bm
2. .
m“epao
Bm
3. _
M- 2pao
4, Bm.
8. Koaddumment Ternnonepeaaun xapakTepu3yeT HHTEHCUBHOCTD TIepeIadyn
TEIUIOTHI:
1. OT o1HOM Cpenbl K IpYroif;
2. BuyTpu TBEpABIX CTEHOK;
3. OT o1HOM cpenbl K IPYroi uepes3 pa3aeuTeNIbHYI0 CTEHKY,
4. OT KUAKOCTEN K TBEPABIM CTEHKaM.
9. Yucno ®ypwe onpeenser:
1. Pexxum BH>KEHMS )KUIKOCTH;
2. TepMuyeckyo MaCCUBHOCTb TeJT;
3. be3pa3zmepHoe Bpemsi HarpeBa;
4, ®duznyeckue napamMeTpbl BELECTBA.
Ilpumep 3a0anus na pewienue 3a0au uz npogheccuoHanIbHoll od1acmu:
AHATH3ApYET " OLlCHUBAET 3anava 1. [1nockast meyHasi CTEHKa COCTOUT U3 CJIOSI OTHEMOPHOTO MaTepualia
T WHOU M U TEIUIOU30JIALIMOH i .
PAGOTOCTIOCOBHOCTS e IpHSTHS OJIIIITHON S1, €TJIOU30JIAIIMOHHOTO CJIOS TOMIUHON Sy, M. KoaddurmenTs
OIIK-2.3 (TeXHUYECKNX OOBEKTOB, cucTeM u | TCTUIONPOBOTHOCTH CIIOEB PAaBHbI: MEPBOTO A,, Bt/(m K), Broporo 4,, Br/(m K).
. b

MPOIIECCOB) C yYETOM COIHAIbHBIX
OrpaHUYECHUN

TemnepaTypa ra30oB OMBIBAIOUIMX BHYTPEHHIOKD  IOBEPXHOCTh CTeHKH tr, °C;
KO3 (ULHMEHT TemIo0TAaYr K BHYTpeHHeW creHke «,, B1/(M'K); or HapyxHOMU

CTeHKH K BO3IyXy «,, BT/(m'K). Ilnomansr cren f, m. Temneparypa Bo3myxa,




CTpyKTYypHBIi
3JIeMEeHT I[lnannpyemble pe3yibTaThbl 00y4eHUsI
KOMIIeTEeHIIUH

OuneHo4HBIE CpPeICTBA

OMBIBAIOLIETO HAPYKHIOK TIOBEPXHOCTh CTEHKH ty, °C.

Heo6xoanuMo onpenenuts:

a) oOmee TEmIoBOE COMPOTHBIEHHE OT Ta30B M BO3AyXy - R, OOmmii
Ko3puuueHT Teronepeaayn K, mIOTHOCTh TEMJIOBOIO MOTOKA ¢ M KOJIUYECTBO
TETIOTHI QQ, TepsieMOe CTEHKOM MpH TPeX BapHaHTaX yKa3aHHBIX B TaOnuLE 2;

0) HaliTH TeMIiepaTyphl B CTBIKE ci0eB tl, t2 ,t3 ans Tex e BapuaHTOB;

B) IOCTPOUTH I TPETHEr0 BapuaHTa rpadUKu pacrpeesieHus: TeMIIepaTyphl B
KoopAMHaTax t-S wu t-R; cpaBHUTb C TemmepaTypaMmu, IOJy4€HHBIMU
AHAIUTUYECKUM MyTeM ( 10 popmyiam);

I') ONpeNeNIUTh CHUKEHHE TOTEeph TeIja BO BTOPOM U TPEThEM BapHaHTaXx IO
CPaBHEHHIO C MEPBbIM (B npoleHTax). [loTepu npu nepBoM BapuaHTe NPUHUMAIOTCS
3a 100%;

1) pe3yJIbTaThl pacueToB NpeAcTaBUTh B Buae Tadbnuusl 1 (IIpun. 1.) u caenare
BBIBOJIBI O POJIM TEIUIOBOM M3OJISIIMM JJIl CHWKEHHS MOTEph TEIlIa 4epe3 KIaAKy.
Bapuantsl 3anaun gansl B Tabnwie 2 (Ipu. 2).

IIpunoxenue 1

BapI/IaHTLI 3aga4dun

Temmepatypa, °C

R K q Q t t t, ts t

1 be3 TtenstoBoii n30IA1IMn

TCIIJIOBBIC ITOKA3aTCIIN

TEMIEPATyphl MOJYyUYCHHBIE

AHAJTUTUYCCKH

rpaduuecKu

2 C TemioBoi U30aAuen

TCIIJIOBBIC ITOKA3aTCIIN

TEMIIEPATyphl MOJTYYEHHBIE

AHAJTUTUYCCKH

rpad@HuyYeCcKu




3 C yABOCHHOM TEIUIOBON M3OJISIITHEH

TCIIJIOBBIC ITOKA3aTCIIN

TCMIICPATYPHI ITOJTYICHHBIC

AHAJIUTUYCCKH

rpaduuecKu

4 CHIKeHHE INMOTEPb TCIJIOTHI IO CPABHCHUIO!

C TIEpPBBIM BapHAHTOM

C BTOPBIM BapHaHTOM

C Tp€TUM BapUAaHTOM

IIpunoxenue 2

Janunsie ycnoBust 3agaun Nel

Ne
BapHaHTa SNi SNi BTibMK BT};;lK CEE’: E(B: oy 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 1,1 0,3 850 8 110 21 10
7 0,345 0,065 14 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
00 0,23 0,23 1,1 0,1 800 5 100 20 18




0) Ilopsinok nmpoBeeHNs] MPOMEKYTOYHOM aTTeCTAIMM, MIOKA3ATEIH M KPUTEPHH OLleHHBAHMS.
Kputepuu onieHkH (B COOTBETCTBUU C POPMUPYEMBIMUA KOMIETEHIMSIMU U TUTAHUPYEMBIMH pe3yJibTaTaMu 00yUeHus).

[TpomesxyTouHas arrectauus 1no aucuuiuinHe «Temnodusnka» BKIOYAET TEOPETUUYECKHE BOIPOCHI, MO3BOJISIIOIIME OLEHUTh YPOBEHb YCBOCHHUS
00yJaroImuMHCs 3HAHUH, U TPAKTUYECKUE 33aHNUs, BBIBISIONINE CTENICHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMN, IIPOBOAMUTCS B (pOpMeE 3adeTa.
3ayeT N0 JAaHHOM JUCLMIUIMHE MPOBOAUTCS B YCTHOH Gopme.

IMoka3aTeu U KpUTEPUH OLEHUBAHUS 3a4eTAa:

— Ha OLEHKY «3a4YTeH0» — 00YyJarOIUICs IEMOHCTPUPYET OT BHICOKOTO J0 IMOPOTOBOI0 YPOBHS COPMHPOBAHHOCTH KOMIIETEHIIHIA: BCECTOPOHHEE,
CHCTEMATHYECKOE U MIyOOKOE 3HaHHE y4eOHOro MaTepuana, CBOOOJHO BBIMOJHSACT MPAKTUYCCKHUE 3a/IaHusl, CBOOOHO ONIEPUPYET 3HAHUSIMHU, YMEHHUSIMH,
MPUMEHSET UX B CUTYallUsX MOBBIIICHHOW CI0XHOCTH; OCHOBHBIC 3HAHUSI, YMEHHUSI OCBOCHBI, HO JIOIYCKAIOTCS HE3HAYUTENIbHbBIC OIMOKH, HETOYHOCTH,
3aTPyAHCHUS TIPU aHAJUTUYCCKUX OINEPalUsiX, MEPEHOCE 3HAHUI M YMCHUN Ha HOBbIC, HECTAH/JIAPTHBIC CUTYAIMH;, B XOJ€ KOHTPOJbHBIX MEPOIP USTHIA
JOMYCKAIOTCSl OIIMOKH, TPOSIBISIETCS. OTCYTCTBHE OTIIENBbHBIX 3HAHUM, YMEHUH, HABBIKOB, 00YYarOMIMUIACS MCIIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHECHUS TIPU
OIIEPUPOBAHUY 3HAHUSMU M YMEHUSMHU IPH UX NIEPEHOCE HA HOBBIC CUTYAIIUH.

— Ha OIICHKY «He 3a4TeH0» — 00yJarouuics 1eMOHCTpUpPYET 3HaHus He Oosee 20% TeopeTHYeCKOro MaTepuarna, T0MyCcKaeT CyIIeCTBEHHbIE OIINOKH,
HE MOXET IOKa3aTh MHTEIUICKTYalIbHbIC HABBIKH PEIICHHsI MPOCTHIX 3a/1a4; OOYYAIONIUICS HE MOKET MOKa3aTh 3HAHKS HAa YPOBHE BOCIPOM3BEICHUS U
00BsICHEHUS! HH()OPMAIHH.






