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JIuer akTyaau3anuu padoyeii nporpamMmbl

PaGouast mporpamMma [epecMOTpena, 00CyK/IeHa U 0100peHa [l pealu3alii B 2020 - 2021
y4eGHOM Tofly Ha 3acellaHiy Kaheaphl TermoTeXHUIgLKUX 1 7epremqecxux cHCTEM

TTporoxon ot 1 cepfrsiopa 2070 r. Ne 1
E.B. AranuToB

PaGouast mporpamMma [epecMoTpena, 00CyxK/ieHa U ono6fena s peamuszanuu B 2021 - 2022
yueGHOM rojy Ha 3acenanuu Kapenpsl TenmoTeXHUHECKHX U SHEPreTHHECKNX CHCTEM

[TpoTokom oT __ 2000 F Nooo
3as. kadenpoii E.Bb. AranuToB

PaGouyas mporpaMma IepecMoTpeHa, 00CyxKaeHa i onoGpena juis peanusammn B 2022 - 2023
yueGHOM rofy Ha 3acefanuy Kapepsr TEnIoTeXHHUECKHX i SHEPreTHICCKUX CHCTEM

[IpoTokon OT __ 200 No-
3aB. kadenpoit E.Bb. AranuToB

PaGouas mporpamMma epecMoTpeHa, 00CyxK/eHa 1 onobpena utst peanusamun B 2023 - 2024
yueGHOM rojty Ha 3acenanuu Kadeapsl TenoTeXHHYECKUX U SHEPreTHICCKUX CHCTEM

[TpoTokoa OT __ 2080 Now s |
3as. kadenpoit E.B. AranutoB




1 Iesin ocBOEHU AW CHMUILINHBI (MOIYJI51)

Lenbto ocBoeHust aucuuiuinHbl «Temnodusnkay sBiaseTcs u3ydeHue GyHIaMeHTaTbHBIX
3aKOHOB TIEPEHOCA TEIIOTHI, COBPEMEHHOM TEOPUH TEIJIO00OMEHA U MPUMEHEHHUE UX B TETIOBBIX
pacderax HarpeBa W OXJQXICHHUS TeNl Pa3IUdHON (HOPMBI ¢ PA3NUUYHBIMU TETUTOPUINIECKUMU
cBoMcTBaMH; (POPMHUPOBAHKE Y CTYACHTOB, HA OCHOBE TIOJYYCHHBIX 3HAHUM U YMEHUH, HABBIKOB
WX IPUMEHEHUS B IPO(eCCHOHAILHOM ASITEILHOCTH MPH PEIICHUs MPOPECCUOHATBHBIX 3a/1a4.

2 MecTo IUCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI POrpaMMbl

Huctunnuna Tennmodu3suka BXoauT B 0a30BYIO YacTh y4eOHOI0O TIaHa 00pa30oBaTeNIbHOM
MPOrpPaMMBI.

Jnst  u3ydeHus ~ AMCUMIUIMHBI  HEOOXOAWUMBbI  3HAHUS  (YMEHHsS,  BJIAJICHUSA),
c(hopMupOBaHHBIC B PE3Y/IbTATE U3yUYCHUS AUCITUTUTHH/ TPAKTHK:

du3uka

NudopmaTtuka

['maporazonnmHaMuka

TexHoa0rHs MPOU3BOJACTBA

TexHoMOrHYeCKHe MPOIECCHl U 000PYI0BAHKUE MPEANPUATHI TOPHO-METAJUTYPIHIECKOTO
KOMILJIEKCa

3HaHus (yMEHUS, BIAJEHUS), TTOJYIYCHHBIC TIPU U3YYCHUH JAHHOW JTUCIMIUIMHBI OyIyT
HEOOXOIUMBI JJTsT H3y4ICHHUSI JUCIUILTAH/TIPAKTHK:

HanexxHocTh TEXHMUECKUX CUCTEM Y TEXHOTCHHBIN PUCK

Opranu3anys ¥ yrpaBlIeHHe 0€30MaCHOCTHIO )KU3HEAEATSTLHOCTH

DKOJIOTHYECKHUE MPOOIEMBI TPOMBIIIICHHBIX 30H

DKOJIOTHSI MPOMBILUIEHHBIX PETHOHOB

be3onacHoCTh B Ype3BhIUAMHBIX CUTYaLUAX

[lepepaboTka u yTriIHM3aIys 0TX010B IPOU3BOICTBA

3 Komnerenuun odyuarwmierocsi, opMupyembie B pe3yabTaTe 0CBOCHHS

AUCHUILVINHBI (MOAYJISA) U IIJIAHUPYEMBbIe Pe3yJIbTAThl 00y4eHHU s

B pesynbraTte ocBoeHms nuctMiuinHbl (Moyiis) «Temnodu3nkay o0yJaronuics J0KEH
001aaTh CIEAYIOIUMHI KOMITETEHIIUSMU:

CtpyKTypHBII [Tnanupyemble pe3ynbTaThl 00ydeHus
JJIEMEHT
KOMIIETCHIIUU

OIIK-1 roToBHOCTBIO UCIIONIB30BATh (DyHAaMEHTAJIbHbIE O0IEMH)KEHEPHBIE 3HAHUS

3HaTh 0a30BbIC 3HAHUA B 00JIaCTH CCTCCTBCHHOHAYYHBIX JUCHUILIINH,; OCHOBHBIC
HpOGHCMBI CCTCCTBCHHOHAYYHLIX JUCHUIIJIMH; OCHOBHBIC MCTO/ bl PCIICHUSA
HpO6J’I€M €CTCCTBCHHOHAYYHBIX TUCHUILIIWH.

YmMmetb BBIOpATh METOAMKHU 0a30BbIX 3HAHHI B 00JACTH €CTECTBEHHOHAYUHBIX
JTUCIUTIINH; TPAaMOTHO TIOCTaBUTh 3ajavy, I0100paTh METOIUKY
WCCJIeIOBaHUS M PEIICHUS [TOCTaBICHHOM MPOOJIEMBI; TPAMOTHO MOCTAaBUTh
3a/1a4y, Mogo0paTh METOAUKY UCCIICIOBAHUS U PEIICHUS TTOCTABICHHOM
MpOOJIeMBI M PEIIUTh €€ pa3HbIMU CIIOCOOAMHU.

Bnanets HaBBbIKaMH MIPOBEJCHUS aHAJIM3a MOCTaBJIECHHOM 3a7]auM; HaBbIKAMH
MIPOBEICHUS aHAIIM3a ITOCTABICHHOM 3a/1a4H, BEIOOPA METOAUKH PEIICHUS
MOCTaBJICH-HOM 3a/1aul; HaBbIKaMU MPOBEICHUS aHAJIN3a [TOCTABICHHOMN
3a/1a4yu, BEIOOpA METOAUKH PEIICHUS ITOCTABICHHOM 3a/1a4M U PEIIUTH ¢
pPa3HBIMHU CIIOCOOAMM.




IIK-4 roTOBHOCTBIO HCIIOIL30BAaTh OCHOBHBIC IMMOHATHSA, 3aKOHBI U MOACIIN TCPMOANHAMUKH,
XHUMHYECKOM KMHCTHUKH, IIEPEHOCA TCILJIa 1 MaCChl

3HaTh

OCHOBHBIC OIMPCACIICHUA U ITOHATHA 0a30BBIX 3HAHUI B 00JIACTH
CCTCCTBCHHO-HAYYHBIX TUCHHILINH. qDYH,Z[aMeHTaHLHBIC OCHOBBI
€CTECTBEHHOHAYYHBIX TUCIUILINH, OCHOBHBIC METOJIbI PEIICHHS TUITOBBIX
3aj1a4 10 W3BECTHBIM aJrOpUTMaM U npaBuiiaM. OCHOBHBIC 3aKOHOMEPHOCTH
MPOIIECCOB MACCONEPEHOCa MPUMEHUTEIBHO K TEXHOJIOTHUECKUM
mnponeccamM, OMMMUChIBATH, PACCYUTBLIBATH U aHAJIM3UPOBATH MMPOLCCCHL
MepeHoca TeIia U MacChl, BBIIEIATH (PaKTOPbI, OMPEACIISIONINE UX
HNHTCHCUBHOCTS.

Ymers

OOBSCHSITH TUIIMYHBIE MOJICTTM 3a/a4 B 00JIACTH TEIJIO0OMEHA. 00CYKIaTh
3¢ (heKTHBHBIE CTIOCOOBI pelIeHHS POOJIeM TEII00OMEHa CTPOUTh U
aHAIM3UPOBATh MATEMATHICCKUE MOJICIIH TEIIOMACCOIIEPEHOCA.
Pacnio3naBate 3¢ dekTrBHOE perieHne oT Hed((HEeKTUBHOTO, TIPU PEIICHUU
3a/1a4 CJIO0KHOTO TEIJI000MEHa.

Bnanern

crioco0amu IEMOHCTpAIMK yMEHHs BIIaIeTh cOOpoM HHpOpMALUY s
TEIIOTeXHUYECKUX pacuy€étoB. Criocobamu cOopa 1 aHanu3a nHGOopMaIu O
TEIUI0-0OMEHHBIX MPOIeccax KOHBEKLUEH, N3Ty4eHUEM H
TEIJIONPOBOAHOCTHIO. MeTo1aMM pacyeTa MpoueccoB KOHBEKTUBHOTO
TEIUI0- U MacCoNepeHoca, epeiauu TeIjia U3JIy4eHUEM U MOJIEKYIIIpHOU
TEIIONPOBOJHOCTBIO.




4. CTpyKTypa, 00bEM M cofepKkaHue AUCHUILUINHBI (MOLYJ151)
OO0mas TpyIoeMKOCTh AUCIHUILIMHBI cocTaBsieT 3 3aueTHbIX enunul] 108 akan. wacos, B TOM

YHUCJIC!

— KOHTaKTHas pabota — 54,15 akaj. yacos:
—ayauTopHas — 51 akaj. 4acos;

— BHeayauTopHas — 3,15 akan. yacos

— caMocTosTeIbHas paboTa — 18,15 akay. 4acos;
— MMOAATOTOBKA K 9K3aMeHy — 35,7 akaj. yaca

CDopMa aTTeCTalluu - SK3aMCH

AynutopHas g
o | xomraxTHas paGora E z ®opma TeKyLIero
X B
N B aKaj. gacax 3] U KOHTPOJISt
Pasnen/ Tema 3 ( A ) = N P Kon
g 3 © | camocrosTenbHON | ycmeBaeMOCTH U
JCIUTTIAHBI 5 g« ., | komMmeTeHIIN
O g £ pabotsl IIPOMEKYTOYHOM
na6. |mpakr. | § 3
Jlex. R aTTecTallun
3aH. 3aH. | § &
1. Pasnen 1. Ilousitne
TeTIonepeaun
CamocTosTenpHOe
1.1 TepmomuHamuka U n3yueHue ydeOHOM
MeXaHHKa Ta30B. JUTEPaTypHI;
OcHOBHEBIE CBEJIICHUSI. MOATOTOBKA K
DHTAIBIHUA TEIUIOoTA. nabopaTtopHoi .
’ 4 4 2 2 paTop Koncnexr mexmmii. | [TK-4, OIIK-1
OcHOBHBIE YpaBHEHHUS pabore.
TeueHus: raza. OCHOBHbIE [IpopaboTka
CBEIICHUST W3 MEXaHUKH COOTBETCTBYIOIIU
ra3oB. X BOIIPOCOB
paznena 6.
1.2 PexuMbl JIBUKCHHUS
skuakocTd. Vcteuenue rasa
CamocrosiTenpHOe
qepes OTBEPCTHS. o
n3ydeHne yaeOHoH
VYpaBHeHue bepnymnu.
. JUTEPATYPHI,
CrpyiiHoe IBM)XEHHE Tasza.
MIOATOTOBKA K
Temno- W MaccomepeHoc. Ha60DATODHOI
SBnenus, 3aKOHBI ul 4 4 421 | 22U 4 szOTE Koncnexr neximid. | [TK-4, OITK-1
aBHEHHUS IepeHoca )
P p [TpopaboTka
BEIIECTBA, TerIa u
COOTBETCTBYIOIIU
UMITYJIbCA!
X BOIIPOCOB
TETJIONPOBOTHOCTE,
paszaena 6.
KOHBEKIIHS, U3ITydeHue,
muddy3us.
CamocTosiTensHOE
1.3 TemionpoBOAHOCTD. n3ydeHue yaeOHon
Juddepennuansaoe JUTEPaTyphl;
ypaBHEHHE MOATOTOBKA K
TETIONPOBOTHOCTH. nabopaTopHO N
POBOI 2 421 | 3/21 4 parop Koncmekr nexiuii. | [TK-4, OITK-1
TemnonpoBoJHOCTE  TIpH pabore.
CTallMOHAPHOM u [TpopaboTka
HECTallMOHAPHOM PEXKHME. COOTBETCTBYIOILI
Tennonepenaua X BOIIPOCOB
paszaena 6.




1.4 KoHBEKTMBHBIA TEILIO-

M MacCcOlepeHoc  TNpH CamocTosTenpH0E
CcBOOOTHOM u n3yueHue y4eOHoH
BBIHY)KJICHHOM  TCUCHHUH. JIUTEPATYPHI;
IM'upponunamuueckuit u MOJIrOTOBKA K
TEIJIOBOM  IOrpaHUYHEIE J1abopaTopHOH .
P N 2 5 421 | 4,15 patop Koncnexr nexuuii. | [T1K-4, OIIK-1
CJIOU. PanuanuoHHbI pabore.
TEMIO- W MacCOIEePEHOC. [IpopaboTka
OCHOBHBIE  IIOHATHS U COOTBETCTBYIOIIU
3a-KOHBI. BHIBI JTydUCTBIX X BOTIPOCOB
IIOTOKOB. C0XHBIN paznena 6.
TETUIO0OMEH.
HUroro no pazumeny 12 | 17/41 | 11/6U4 | 14,15
2. Paznen 2. Temnoreneparus
CaMocTosATeILHOE
n3yueHue yueOHou
JINTEPATYPHL;
2.1 Temorenepauus 3a PaTypeL,
ITOrOTOBKA K
CUET CXKHUTAHUSA TOILJIMBA. HaBOPATODHOI
OCHOBHBIE 3 221 2 £6OTE Koncnexr nexnuii. | [TK-4, OITK-1
XapaKTePUCTUKH TOIUIHBA. P )
ITpopaboTka
OCHOBBI TEOPHH TOPEHUSL.
COOTBETCTBYIOIIU
X BOIPOCOB
paznena 6.
CamocTosTENBHOE
u3ydeHue yueOHon
2.2 Pacuersl IOJHOIO | JUTEPATYPHI,
HEITOJIHOT'O rOpeHHs ITOIFOTOBKA K
TOILJIMBA. YCTPOMCTBA IS J1a00paTOpHOM .
P A 2 4 2 patop Koncnexr nexnuii. | [TK-4, OIIK-1
COKUTaHUSI TOILIUBA. pabore.
Temnorenepauus 3a cueT ITpopaboTka
AJIEKTPOIHEPTHH. COOTBETCTBYIOIIH
X BOIPOCOB
paznena 6.
Uroro no pazaeny 5 6/21 4
Uroro 3a cemectp 17 | 17/44 | 17/8U | 18,15 9K3aMeH
Hroro mmo qucuuIimae 17 | 17/411 | 17/8U | 18,15 3K3aMEH T1K-4,0I1K-1




5 O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Jnst pemieHus: NpeyCMOTPEHHBIX BUAOB yueOHOW pabOThI MPU U3YyUYEHUU TUCHUIUIMHBI
«Tennodusnkay B kKauecTBe 00pa30BaTENIbHBIX TEXHOJIOTUH UCTIONB3YIOTCS KaK TpaJulMOHHbIE,
TaK ¥ MOJYJIbHO-KOMIIETEHTHOCTHBIE TEXHOJIOTHH. [lepemada HEOOXOIUMBIX TEOPETHUYECKUX
3HaHUNl U (opMuUpOBaHME NPEACTABICHUH IO Kypcy TNPOUCXOAUT C MPUMEHEHHEM
MyJIbTUMEANIHOrO 000pynoBaHus. JIEKIIMOHHBIA MaTepuan 3aKpeIuisieTcss Ha MPaKTHYECKUX
paboTax, rzie NpUMEHsSEeTCs COBMECTHasl JIeATeIbHOCTh CTYJICHTOB B IpYIIE, HAllpaBlIeHHAasl Ha
pemieHue oOmIe 3aaud MyTEM CJIOKEHUS pe3y/lbTaTOB HMHIWBUIYalbHOW pabOThl YIEHOB
rpynmsl. Jlas pa3BUTHS U COBEPLICHCTBOBAHHMS KOMMYHUKATHBHBIX CIHOCOOHOCTEH CTYIEHTOB
OpPraHMU3yIOTCA MPAKTHUECKHE 3aHSATHUS B BUAE IJUCKYCCHUM, aHAM3a PEaJbHBIX MPOOJIEMHBIX
CUTyalluli M MEXIUCUUIUIMHAPHBIX CBSA3€H M3 pa3lW4HbIX 00JacTeil B KOHTEKCTE pelraeMoi
3anaun. CamocrosiTenbHas paboTa CTUMYJIHUPYET CTYAEHTOB K CaMOCTOSITENIbHON MpopaboTKe
TEM B IIDOLIECCE MTOATOTOBKH KOHCIIEKTOB.

6 YueOHO-MeTOANYECKOE 00eciedeHHEe CAMOCTOATEILHON PadoThl 00yYaroLIuXcst
IIpencraBieHo B IpuaoxeHuu 1.

7 OueHOYHBIE CPeACTBA AJs POBeAeHUS POMEKYTOUHOM aTTecTAlMH
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOIMYeCKOE H HH(POPMALIMOHHOE 00ecTieueHrue TUCIIUIITTHHBI (MOTYJIs1)

a) OcHoBHas uTEpaTypa:

1. Cemenos, 0. I1. OcHoBbl TemiomaccooOMena : yue6. mocoodue / FO.I1. CemenoB. —
Mo-ckBa : MH®PA-M, 2019. — 246 c¢. — (Bsicmee oOpa3oBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/textbook_5b4c72d22046e3.77590088. - ISBN 978-5-16-013601-1. -
Tekct : anexTpoHHbIH. — Pexxum goctyma: https://znanium.com/catalog/product/945242

2. llgetkoB, ®.®. TemmomaccooOMeH [DIIEKTPOHHBIN pecypc]: ydeOHHMK Ijisi By30B /
Ber-kop d.d. - M. : M3pmarensckmit gom MOU, 2017. Pexum npocryna:
http://www.studentlibrary.ru/book/ISBN9785383011720.html

0) lonosiHUTEIbLHAA JINTEPATYPA:

1. Mupam, A.O. Texnuueckas TepMogrHaMuKa. Teriomaccooomer / A.O. Mupawm, B.A.
ITaBmenko - M. : UsgarensctBo ACB, 2017. - 352 c. - ISBN 978-5-93093-841-8 - Texkcr :
anek-tponnbiii /[ OBC  "Koncymprant  crymenta" :  [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785930938418.html - Pexxum moctyma : 1o moamnucke.

2. Munko, K.b. YucnenHoe peuienue 3ajad T'MAPOJAMHAMHMKH U TEIJIOMaccooOMeHa :
yue0-Hoe nocobue / K.Bb. Munxko, I'.I'. Supkos. - M. : MDU, 2020. - ISBN 978-5-383-01425-7 -
Tekcr : onekrponnsiii // DOBC "Koncymerant crymenra" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785383014257.html Pesxum mocTyna : 1o mozmucke.

3. Kynunos, A. A. TenmmomaccooOMeH : yueOHoe nocobue / A. A. KynnuHoB. - Mocksa :
NH®PA-M, 2020. - 375 c. - (Breicuiee oOpazoBanue: bakanaspuar). - ISBN 978-5-16-011093-6.
- Tekcr : snmekrponnwii. - URL: https://znanium.com/catalog/product/1046937 — Pexum
JIOCTYTIA: IO MOITHICKE.

4. Teruonepenaya : yueoHoe nmocodue : B 2 4. Y. 1. OcHOBBI Teopuu Temutonepenayn / B.
C. UYepennnuenko, B. A. Cununpi, A. U. Amudepon, 0. U. Illapos ; mox pea. B. C.
UYepennuuenko. — MockBa | UHOPA-M, 2020. — 221 c. — (Bsicmiee obOpaszoBaHue:
bakamaBpuar). - ISBN 978-5-16-014715-4. - Tekct : oanekrponHsid. - URL:
https://znanium.com/catalog/product/1001086 — Pe->xum qocTyrma: mo momucKe.

B) MeTonnuyeckue yKazaHus:
1. MatgeeBa, I'. H. DkcniepuMeHTalIbHOE UCCIIEIOBAaHUE TPOIIECCOB



TerioooMeHa : yayeOHoe nmocodue / I'. H. Matseesa, 0. U. Taprakosckuii, b. K. Cennukun. - 2-¢
u3., moarot. mo med. u3d. 2008 r. - Marautoropck : MI'TY, 2011. - 1 31€eKTpOH. OMNT. TUCK
(CD-ROM). - 3ar. c TUTYIL 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/11191
53/989.pdf&view=true . - MakpooOBeKT. - TEKCT : NeKTPOHHBIN. - CBEIEHHS TOCTYITHBI TaKKe
Ha CD-ROM.

2. Arammtos, E.b. 'unporazonunamuka: yaeonoe nocobue [ais By3os] / E.b. AranuTos,
M.C. CoxonoBa. — Marautoropck: MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - ISBN
978-5-9967-1510-7. - 3ar. c TUTYIL. 9KpaHa. - URL:
https://maatu.informsystema.ru/uploader/fileUpload?name=3939.pdf&show=dcataloaues/1/1530

r) lIporpammuoe odecneuenue u UaTEepHeT-pecypcebi:

IIporpammHoe obecrieuenue

HaumenoBanue ..
0o Ne norosopa CpoKk JieHCTBHS JINIICH3UH

MS Office 2007 |\, 135 o 17.09.2007 Gecepouno
Professional
7Zip CBOOOJTHO 0ecCpOYHO
FAR Manager CBOOOIHO 0eCCpPOUHO
Linux Calculate |cBoGomgHO 0eccpouHO
Adobe Reader CBOOOJTHO OECCPOYHO
MS Windows 10
Professional (ms [1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

IIpodeccnonaibubie 0a3b1 JAHHBIX U HHPOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI
Ha3BaHue kypca Ccblika

DOnekTpoHHas 0a3a NEPUOAMYECKUX H3TaHHMA
East View Information Services, OO0 «MBUC»
HaumonanbHas
uHdopmalonHo-aHanuThHueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii WHJIEKC HAY4YHOI'O ITMTHPOBAHUS
ITouckonas cucrema Axanemust Google (Google
Scholar)
Wndopmannonnass cuctema - EauHOoe OKHO
JI0CTyTa K UHQOpPMAIIMOHHBIM pecypcaM
@denepanbHOE TOCYAapCTBEHHOE OIOIKETHOE
YUPEXKICHUEC «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
MIPOMBINIICHHONH COOCTBEHHOCTH
Poccuiickass T'ocymapctBeHHast OuOiIMOTEKA.

https://dlib.eastview.com/

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

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

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

Karanoru

JJIeKTpOHHEIE pecypent Oubnmotexn MITY mu. http://magtu.ru:8085/marcweb2/Default.asp
I".'". HocoBa

MexnayHaponHas HayKOMETpUYIECKast

pedeparuBHas u mojHOTEKCTOBas O0asa manubix|http://webofscience.com
HayuyHbIx u3ganuii «Web of science»
MesxayHapoaHas pedeparuBHas "
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MatepuanbHO-TEXHUIECKOE 00eCIIeYCHHE TUCIIUTUTHHBI BKITIOYALT:

Y4eOHbIe ayTUTOPUH AJIs POBEACHUS 3aHATUN IEKIIMOHHOTO THTIA:

- MyJIbTUMEIUIHBIE CPEJICTBA XPAHECHUS, IEpeIauul U IPEICTaBICHHUS HHPOpMAIUH.

Y4eOHbIC ayAUTOpUM JUIsI TPOBEACHHUS MPAKTUYCCKUX 3aHITHHA, TPYIIOBBIX U
WH/IMBUYATBHBIX KOHCYJIBTAIMN, TEKYIIETO KOHTPOJISL M IIPOMEXYTOYHON aTTEeCTAIUU: - IOCKa,
MeElJL.

YdeOHble ayJUTOPUH JJIsI CAMOCTOSITEIILHON PabOThI 00yJYarOIIUXCS:

- mepcoHayibHbIe KoMIbioTepsl ¢ maketom MS Office, Beixomom B HHTEpHET M ¢
JIOCTYIIOM B AJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEIbHYIO CPEAy YHHBEPCHUTETA.

[Momemenne Juisi XpaHeHUss ©  MNPOPUIAKTHUECKOTO OOCIYy)KMBAaHHS y4eOHOTO
000pyI0BaHHUS:

- CTeIIaXH, CeUPBI 171 XpaHeHHs yueOHOTo 000pyA0BaHUs, HHCTPYMEHTHI JUISl PEMOHTA
71a00paTOPHOTO 00OPYIOBAHUS.



IIpunoxenue 1

OIICHO'IHI)IC CpeacTea AJifl TEKYIIEro KOHTPOJIA yCIIEBaeEMOCTH, HpOMeHCYTO‘lHOﬁ aTrreCcramu 1mo
HTOraM OCBOCHUA TUCHUIIJIMHBI:

. OCHOBHBIE 3aKOHOMEPHOCTH MEXaHUKH TIEYHBIX Ta30B.
. CBoOOIHBIE W YaCTHYHO OTpaHWYCHHBIE CTPYHHBIC TCUCHUSI.
. OrpannueHHble CTPYHHBIE TeUeHUs. IHKEKTOp 1 35KEKTOP.
. [lotepu sHeprum pu IBMKEHUH Ta30B.
. Bunet mepenoca Ternotel. OCHOBHEIE TTOHATHS U OTIPEICICHHUS.
. duddepenimanbHoe ypaBHEHHE TEILIONPOBOHOCTH. [ paHUYHBIC YCIIOBUYSL.
. KoadpunmenT rermionpoBogHoCcTH cTaneil u (hakTopsl, BIUSAIONIE HA HETO.
. CranmoHapHas U HecTallMOHapHasl TETUIONPOBOIHOCTh
9. KoHBeKTHBHBIN TETIIOOOMEH IIpH CBOOOTHOM M BBIHYK/IEHHOM JIBFDKEHUH Ta30B.
10. KputepuanbHble ypaBHEHHS KOHBEKTUBHOTO TEIJIO00MEHa.
11. TerumoobMeH n3mydeHreM. BHITBI TydIHUCTHIX TIOTOKOB.
12. OcoGeHHOCTH U3TTYYEHUS Ta30B.
13. TermmooOMeH H3ITydeHHEM MEXIY TEeJIaMH, TPOU3BOJIBHO PACIOIOKEHHBIME B IIPOCTPAHCTBE.
14. YrnoBblie k03)HUIUEHTHI H3TyYEeHHUSI.
15. TermooOMeH N3TydeHUEM TP HATHIUH SKPAHOB MEKIY MTOBEPXHOCTSIMH.
17. OcHOBBI TeOpUH MOJOOUS M MOJEIUPOBAHUS TEIUIOTEXHUYECKUX W TEIUIOIHEPreTUYECKUX
MIPOIIECCOB M 00OPYAOBAHHUS.
18. OCHOBBI pacueTa HarpeBa «TOHKUX)» M «MaCCUBHBIX)» 3arOTOBOK.
19. Xumunueckas sHeprusl.
20. Pazpymienne u 00pa3oBaHHe MOJISKYIISIPHBIX CBsI3ei. BeIieneHre 1 morioneHne YHepTruH.
21. OcHOBHBIE PHEPTETUUECKHE PECYPChl XUMHUUECKHE PEaKIIMU SHEPTETHKH.
22. OCHOBHBIE YCTPOUCTBA T€HEPALIUU U UCIOJIb30BAHUA XUMUYECKOI SJHEPTUH.
23. PaspylieHue v 00pa3oBaHHe aTOMHBIX CBS3EH.
24. BrigeneHye u NOrjaolEHUe SHEPTUH.
24. ConHe4HOe U3Ny4yeHHe. XapaKkTepuCTUKa.
25. AKKyMyJMpOBaHUE TeIuia. TUIbl aKKyMYJIITOPOB.
26. TennoBas sHEPIUsl OKpYXKarolei cpeabl.

031N Nk W —



IIpniaoxenune 2

OIIeHO‘IHbIe CpeacTBa 1Jid IMPOBEACHUSA l'[pOMé)KyTO‘lHOﬁ aTreCcTalnu

a) IlnanupyemMsle pe3yJIbTaThl 00y4eHHSI M OLlEHOYHbIE CPeCTBA /sl NPOBeIeHHs MPOMEKYTOUYHOM aTTecTANMN:

CTpYKTYpHBI 371eMEHT
KOMIIETEHIIUN

[Tnanupyembie pe3ysIbTaThl 00YUCHUS

O1neHoYHbIE cpecTBa

OIIK-1. ['0TOBHOCTBIO HCTIONB30BaTh QyHAAMEHTAJIbHbBIE OOIIEHHKECHEPHbIC 3HAHUS

3HaTh! bazoBrie 3HaHUA B obmnactu | [lepedeHp TEOpETHUECKUX BOIPOCOB K IK3aMEHY:
€CTeCTBEHHOHAYYHBIX nmuctmrnd; | 1. TepmoauHaMuka U MexaHHUKa ra3oB.
OCHOBHBIE MPOOJIEMbI €CTECTBEHHOHAYUYHBIX | 2. DHTANIBINS, TETUIOTA.
JUCLMIUIMH;, OCHOBHblE MeToAbl pemieHusd [ 3. OcHOBHBIE YpaBHEHUS TE€UEHUs rasa.
po0JeM ecTeCTBEHHOHAYYHBIX AUCHUIUIMH. | 4. OCHOBHBIC CBEACHUS U3 MEXAHUKH T'a30B.
5. PeXUMBI IBUKEHUS KUIKOCTH.
6. creuenue raza yepe3 OTBEpCTUSL.
7. YpaBuenue bepnymnu. CtpyitHoe JBUKEHHUE ra3a.
8. Temo- 1 MacconepeHoc.
9. SlBneHns, 3aKOHBI W YypaBHEHHWs TIEpeHOCAa BEIIECTBa, Telja MW HWMIIyJbCca:
TEIUIONPOBOIHOCTD, KOHBEKITHS, 3Ty4ueHue, AUPPy3us.
YMerTs: BriOpare meromuku 0a3oBeix 3HaHMH B | [IpuMepHOe mpakTHuecKoe 3aiaHue ATl SK3aMeHa:

00JTaCTH €CTeCTBCHHOHAYYHBIX JMCIIUILIHH;
IPaMOTHO TIOCTABHThH 3aaady, I[0100parh
METOAMKY HCCIEIOBAHHUA W  PEIICHHS
MMOCTaBIIEHHOW  MPOOJEMBI;  TPAMOTHO
MOCTaBHUTh 3a/lady, MOJ00paTh METOAUKY
HCCIICMIOBAHNS M PEIICHHs MOCTaBJICHHOM
npobieMbl ¥ pemuTh €€  pa3HBIMH
crocodamu.

1

PwhobdEDbDRObDE

. B kakux enuHUIIAX U3MEPSIETCS KOJMIECTBO TEIUIOTHI?
OC;

KI/M;

Jox;

H/m

. TermnonpoBOHOCTh KAKUX MaTEPUAIOB HAUOOJIIbIIAs?
Merannos;

I'a308B;

TBepaBIX TET - AMAIEKTPUKOB;

Kunkocreit.

. OT KaKuX MmapamMeTpOB 3aBUCHT KOD(PPHUITMCHT TETIIOTPOBOIHOCTH?
OT BUJIa ABYKEHUSI JKUJIKOCTH;




CTpYKTYpHBIH 371€MEHT
KOMITETEHLINU

[Tnanupyembie pe3ysIbTaThl 00YUCHUS

O1neHoYHbIE CpecTBa

2. Ot TemMrieparypsl U U3NIECKUX CBOWCTB BEIECTB;
3. OT MacchlI ¥ TUIOIIAH TOBEPXHOCTH TEIIA;
4. OT KOIIMYECTBA MOABEICHHON TETIOTHI.

4. Kakoe u3 ypaBHeHHE TUIOTHOCTH TEIUIOBOTO TIOTOKA COOTBETCTBYET MEPEHOCY TETUIOTHI
TEIUIONPOBOIHOCTBIO YePEe3 OJTHOCIOWHYIO MIOCKYIO CTEHKY:

o
L q:z(tz_tl);
g = —Agradt;
q :a(tz _tl);
A
4. q:g(tz_tl)-

5. Ilo xakoMy M3 ypaBHEHHUI pacCUUTHIBAETCS TEILIONEPEaUa Yepe3 CTEHKY?

g = ;l'(tcl _tc2)

1.
o)
¢ £,

2 q _ cl c(n+1)

>

=1 ;i/i

A —

3 q _ orcl orc2
1 o 1
(221 &,

6. Vka3 aTb, KakoMy HUHTCPBAILY 3HAYEHUI KOB(l)(l)HLII/IeHTa A COOTBCTCTBYCT

TEIJIONPOBOJAHOCTD CTAIEH.

1. 20-50B1/(m°C)

2. 0,07-4Br/(Mm°C)

3. 0,007 -0,07 Bt/(m °C)

7. B xakux enuHHIAX u3MepsieTcs K0dQOUIMEeHT TEemIonpoOBOIHOCTH?

B
1. _’12/1;
M




CTpYKTYpHBIH 371€MEHT
KOMITETEHLINU

[Tnanupyembie pe3ysIbTaThl 00YUCHUS

O1neHoYHbIE CpecTBa

Bm
M’epad’

Bm
M-2pad’
4, Bm.

3.

8. KoadpummenT reruionepenaun xapakTepu3yeT MHTEHCUBHOCTD II€peadn TeTUIOTHI:
OT 0IHO¥ CpeMbI K APYTOH;

BHyTpu TBEpIBIX CTEHOK;

OT 0IHO¥ CpeJIBI K APYTOi uepe3 pa3aeIuTeIbHYIO CTCHKY;

OT XKUAKOCTEU K TBEPJbIM CTCHKAM.

9. Uucno Oypre onpeaenseT:

Pexxum nBMKEHUS KUIKOCTH,

TepMmuueckyt0 MacCUBHOCTD TET,

bespasmepHoe Bpemst Harpesa;

duznyecKkue mapamMmeTphl BEIecTBa.

o

el A

Bnanerts:

Hassikamu NIPOBEECHUSA aHainusa
[TOCTaBJICHHOMN 3a[a4H; HaBBbIKaMH
MIPOBEJICHNS aHAJIN3a [TOCTABJIEHHOM 3a/1auH,
BbIOOpa METOJIUKH PEIICHHs] OCTaBJICHHOM
3aJlaui; HaBBIKAMU TPOBEJEHUS aHaIN3a
[IOCTAaBJICHHON 3a1auM, BbIOOpAa METOIUKHU
pelIeHus] TOCTaBIEHHOW 3alaud U PELInTh
e€ pa3HbIMHU CIIOCO0aMHU.

[Tpumep 3amanust Ha pemieHne 3a1a4 U3 NpodeccHoHaIbHOM 001acTH:

3amaua 1. Ilnockas meuHas CTEHKa COCTOUT U3 CJIOSI OTHEMOPHOrO Marepuana
TOJIIIMHOW Si, M M TEIUIOM3OIUOHHOTO CjIos ToimmHoN Sy, M. KoadduimeHts

TEIUIONPOBOJHOCTH CIIOEB paBHEI: mepBoro A, , Br/(m K), Broporo A, , Br/(m K).
TemnepaTypa ra3oB OMBIBAIOIIMX BHYTPEHHIOID MOBEPXHOCTH cTeHKH tr, C; koaddunment
TENJIOOTJa4uu K BHYTPEHHEH cTeHke «;, B1/(M°K); oT HapyHOH CTeHKH K BO3IyXy f,,

Br/(M'K). Tlnomans cren f, m. Temmeparypa BO3ayXa, OMBIBAIOIIETO HAPYKHIOKO
MMOBEPXHOCTh CTEHKHU 1y, °C.

Heobxomumo onpenenuts:

a) oOIIee TEIIOBOE COMPOTHUBIICHHE OT Ta30B U BO3AYyXy - R, O0wmwmii koaddument
teroniepenadn K, TIIOTHOCTh TETIOBOTO MOTOKA ( M KOJMYECTBO TEIUIOTHI Q, Tepsemoe
CTEHKOH MpH TpeX BapHaHTaxX yKa3aHHBIX B TaOmuIe 2;

0) HaliT! TemMmepaTypsl B CThIKe croeB 11, 12 13 misg Tex e BapHaHTOB;




CTpYKTYpHBIH 371€MEHT
KOMITETEHLINU

[Tnanupyembie pe3ysIbTaThl 00YUCHUS

O1neHoYHbIE CpecTBa

B) IMOCTPOMTH JUIsl TPEThEr0 BapHaHTa TIpadUKH pachpesesieHUus TeMIepaTypbl B
koopauHatax t-Su  t-R; cpaBHUTE ¢ TeMIepaTypamMu, OTy4YeHHBIMHA aHATATHYECKIM ITyTeM
( mo dhopmynam);

I) ONpPEICIIUTh CHIDKCHHE IOTeph TeIla BO BTOPOM H TPEThEM BapHaHTax II0
CPaBHEHUIO C IEpBBIM (B IMpoleHTax). [loTepu mpu mepBOM BapHaHTE NPUHUMAKOTCS 3a
100%;

Jl) pe3yibTaThl pacdeToB mpenctaBuTh B Bume Tabmmuel 1 ([lpum. 1.) u cuenarts
BBIBOJIbI O POJIM TEIJIOBOM M30JISAIMH I CHHYKCHUS TIOTEPh TEIUIa Yepe3 Kiaaky. BapuanTel
3ajaun Aankl B Tabsmie 2 (Ilpwu. 2).

IIK-4. I'0TOBHOCTBIO HCIIOIb30BaTh OCHOBHBIC MOHATHA, 3aKOHBI 1 MOJACIIU TCPMOANHAMUKU, XUMHYCCKOM KHWHCTUKH, IICPCHOCA TCILJIa 1 MAaCChl

3HaTh! OcHoBHBIE ~ ompefeneHuss W noHATHSA | [lepedeHb TEOpETHUECKUX BOIPOCOB K IK3aMEHY:
0a30BbIX 3HaHM B obmactu | 1, TemnonpoBoaHOCTh. uddepeHimanbsHoe ypaBHEHHE TEIIOTIPOBOIHOCTH.
CCTCCTBCHHOHAYIHBIX AUCIHITINH. | 5 TennonpoBoAHOCTb TIPH CTALMOHAPHOM M HECTAIIMOHAPHOM PEKHME.
®yHnaMeHTalIbHbIE OCHOBBI N
3. Temnonepenaua. KOHBEKTUBHBIA TEmJIO- W MAacCONEPEHOC IIpH CBOOOJAHOM U
€CTECTBEHHOHAYYHbIX JUCLIUIUINH,
OCHOBHBIE METO/IbI PEIICHUS TUIIOBBIX 3a]a4 BBIHYMJICHHOM TCUCHUH.
0 W3BECTHBIM AITOPUTMAM M MPABUIAM. 4. I'napoagHaMUYECKUH U TETIJIOBOM MOTPAaHUYHBIE CIIOU.
OCHOBHBIE  3aKOHOMEPHOCTH  MpOIeccoB | 5. PaquanuonHsli Temio- u MacconepeHoc. OCHOBHBIE TIOHATHS U 3aKOHBI.
MaccolepeHoca NIPUMEHUTEIBHO K| 6. BUJibl JTy4HCTBIX TOTOKOB.
TEXHOJIOTHYECKUM IPOLECCaM, OIMCHIBATD, | 7. (CroskHLIH TEIUIO0GMEH.
pacCauTRIBATE M aHATMSHPOBATE MPOUCCCBI| g Termorenepanms 3a cuer cxuranns TommuBa. OCHOBHBIE XapaKTEPUCTHKH TOTLINBA.
[epeHoca TeIula W MAacChl, BBIIETATH
9. OcHOBBI TeOpHH TOpeHUsl. PacdeTsl MOIHOTO M HEMOJIHOTO TOPEHHS TOTUINBA.
(dakTopsl, ONpEAEIIOIINE nx 10 N T
HHTEHCHBHOCTD. . YCTpOHCTBA I CKUTAHMS TOIUIMBA. TerIoreHepanus 3a CueT AIEKTPOIHEPTUN.
YmMers: OOBSICHATh THUIIMYHBIE Mozaenu 3amad B |IIpumepHoe npakTHyeckoe 3aJaHue U IK3aMeHa!
obmactu TeIIo0OMeHa. 06cyxaath | |, TIpu KakuMX 3HAYEHHSX YKCIa BHO TeJo ABISETCS TePMUYECKH TOHKHM:

3¢ deKTUBHBIE CITOCOOBI pemIeHus TpodIeM
TEINIOOOMEHAa CTPOUTh W aHAJIU3UPOBATh

MaTeMaTHICeCKHe MOJIENN
TemIoMaccomepeHoca. Pacno3naBarb
s dexTuBHOE perieHne oT
Hed(D(PEeKTUBHOTO, TpPH pEIICHUH 33734

CIIOKHOT'O TEIUI0OOOMEHA.

1. Bi »>0;

2. Bi —> o0;
3. Bi <0;
4. Bi <0,25.

2. Kakoe gmcio momo0ust ssBIseTCst ONpeAesieMbIM IIPH PacueTaX KOHBEKTHBHOTO
TerroodOmena?
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[Tnanupyembie pe3ysIbTaThl 00YUCHUS

O1neHoYHbIE CpecTBa

1 Pr;

2 Nu ;

3. Re:

4. Gr.

3. Kakum YpaBHCHUEM HO,Z[O6I/I$I XapPaKTCPU3YCTCA BBIHYXXICHHAA KOHBCKLII/I}I?
1 Nu= f(Gr,Pr);

2 Nu = f(Re,Pr);

3 Nu = f(Fo,Pr);

4. Nu= f(Bi,Pr)

4. Kakue 3HaueHus Re cOOTBETCTBYIOT TYpOYJIGHTHOMY PEXKHUMY JIBUKCHHS HKUIKOCTH B
TpyOax (kaHamax)

1 Re >1300 ;
2 Re <9300 ;
3. Re >10300 ;
4 Re > 2300 .
5. Yucno PeitHonbca onpesensercs mo popmye
1. Re= wd 2. Re= wd
y7; 14
3. Re= vd 4. Re = Ll
w w
6. Kakoe 3Ha4eHME MTOTIIOMATEIHHOM CITOCOOHOCTH UMEET a0COIIIOTHO YEPHOE TEJIO:
1. A<1;
2. A=0;
3. A=1;
4, A>1
7. Kakoii u3 IpruBEJACHHBIX 3aKOHOB MIPUMEHSETCS I PAacueTOB TEIIO0OMEeHa N3TydeHHEM ?
L g=-a2

on




CTpYKTYpHBIH 371€MEHT
[Tnanupyembie pe3ysIbTaThl 00YUCHUS O1ieHOYHEIE CPEICTBA
KOMIIETEHIIUH
=a(t. —t
2. qg=a(.—t )
— ok i 4

8. Kaxue raspl 0061a1ar0T U31y4aTeabHON U TOTJIOMATeIbHON CIIOCOOHOCTHIO?

1. He, Ar, Ne;

2. Nz, Oz, H:

3. H20, CO, SO

Brnanerts: Criocobamu feMoHCTparuy yMeHus Binanets | [IpuMep 3amanus Ha pemieHue 3a1ad u3 npohecCHOHAIBHOM 00IacTH:
cbopom uH}oOpMaLH AL 3amaua 2. B meuys ¢ mocTosHHON Temmeparypoil tad, °C, momermaercs craiabHOM
TeIUIOTeXHUYECKHX pacy€roB. Cnocobam | munmmaap muamerpom D, M. HawaneHas TemmepaTypa MeTamia cocTaBiser tmau, °C
cbopa u  aHanmuza MHGOpPMALMH O [ Ko>((UIMEHT TEmIONpOBOAHOCTH CTalM A, BT/(M rpan); Termoemkocts Cer, KJDK/(KT
TEIUIOOOMEHHBIX TPOLECCAaX KOHBEKLHEH, | rpaj), mIoTHOCTH peT, Kr/M3. Kod(QUIHEHT TeIIooT a4y OT HeuHbIX Ta3oB o OmpeenuTh
H3JTy9CHUEM u TEIJIONPOBOAHOCTBIO. | ppeMst HAarpeBa T, 10 MOMEHTA JOCTHKEHUS TEMIEPATYPBHI thos, 0C .TEMIEpaTypy HEHTPA tyeur
Meronamun pacuera IIPONCCCOB [ B MOMEHT BBIIa4M MeTaia W3 neuyd. Temnoduzniyeckue mapaMeTpsl CTaian: KOdQQPHUIUSHT
KOHBCKTUBHOT'O TCILIO- M MACCOMCPCHOCA, [ TeIIOMPOBOMHOCTH Acr, TEINIOEMKOCTHh Cer, IDIOTHOCTH Per, CUUTATh HE3ABUCSIIUMH OT
nepeaadyu TCIIa H3JTYyYCHHUEM u TeMIEPaTYPBIL.
MOJICKYJIIPHOMN TEILIOPOBOJHOCTBIO. Paccuurath TeMmepaTypHOE MOJE€ HEOrPAaHMYEHHOTO IWIMHApA JUIsl 3HAueHUH
1 2
r r==r
pamuyca r=r0 r= 3 3 , "R mo ¢opmynam u CpaBHHTH C PACCUUTAHHBIMH ®os,
Ouenr, luenr 0 Auarpammam J1.B. Bynpuna. Bapuants! npencrasnens! B Tabuune 3. (Ipui. 3).
[Ipunoxxenue 1
Temneparypa, °C
Bapuantsl 3amaun R K q Q PaLype,
te ty t t3 ts
1 bes temnoBoil n3omsuu
TEIUIOBBIE NTOKa3aTeNu




TeMIepaTypsl NOJYyUYEHHBIE

AHAJIUTHUYCCKHU

rpaduuecKu

2 C TennoBO# U30IALHUEH

TCIJIOBBIC ITOKA3aTCIIN

TEMIIEpPaTyphl IIOIYYCHHbIE

AHAJIMTHYCCKHU

rpaduuecKu

3 C yIBOEHHOH TEIJIOBOM M30JIsIIHeH

TCIJIOBBIC ITOKA3aTCIIN

TeMIepaTyphl MOJTyYeHHBIE

AHAITUTHYCCKU

rpaguaecKu

4 CHmKeHHe oTeph TEIUIOTH IO CPABHEHUIO!

C ICPBbBIM BAPHAHTOM

C BTOPBIM BAPpUAHTOM

C TPCTHUM BApHUAHTOM

IIpunoxenue 2

No

Jannble ycnoBus 3agayu Nel

BapHaHTa Sl\i SNi BT?LMK BT7;1’VIK ‘;[FC’ ;[E a1, Br/m*K a2, Br/m2K f
1 0,23 0,115 1,0 01 1000 15 100 20 15
2 0,23 0,23 1,2 01 900 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 11 0,3 800 15 100 19 10
14 0,23 0,115 0,9 0,3 800 20 110 15 12
15 0,345 0,10 1,2 0,1 1000 30 115 15 14
16 0,345 0,23 1,0 0,2 1100 10 110 18 10
17 0,345 0,115 1,3 0,2 1000 10 125 20 11
18 0,46 0,23 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 11 0,1 800 5 100 20 18
[Ipunoxxenue 3
No Lo D Tau Acr Car Per a tros
1 1300 0,24 14 30 0,54 7820 250 1200
2 1200 0,17 20 28 0,50 7840 200 1120
3 1100 0,15 40 35 0,63 7800 180 1040
4 1400 0,30 60 28 0,61 7850 310 1250
5 1400 0,25 12 25 0,57 7810 350 1100
6 1400 0,28 50 29 0,54 7800 340 1200
7 1300 0,32 10 30 0,52 7780 300 1150
8 1300 0,23 20 25 0,62 7820 280 1200
9 1300 0,20 25 33 0,60 7850 270 1250
10 1250 0,24 24 35 0,55 7850 260 1150
11 1250 0,18 20 27 0,51 7800 250 1100
12 1250 0,19 10 29 0,54 7790 255 1050
13 1200 0,30 17 25 0,60 7800 240 1080
14 1200 0,35 15 30 0,52 7850 250 1100
15 1200 0,23 20 20 0,61 7820 240 1120
16 1150 0,19 30 18 0,53 7830 200 1060
17 1150 0,15 25 23 0,55 7840 210 1050
18 1150 0,20 14 24 0,60 7800 220 1080
19 1200 0,30 24 28 0,63 7850 240 1100
20 1400 0,25 12 25 0,57 7810 350 1100
21 1200 0,30 15 25 0,60 7800 240 1080
22 1150 0,20 14 24 0,60 7800 220 1080




0) [lopsmok npoBeneHNs MPOMEKYTOUHON aTTECTAINH, TIOKAa3aTeIl U KPUTEPUH OIICHUBAHUS.

J1s1 mosmydeHus dK3aMeHa 1Mo TUCHUIUINHE CTYIEHT JOJKEH MOKa3aTh CICAYIOIINE 3HAHUS, YMEHUS U HABBIKH 110 MCIIOJIH30BAHUIO M BHEPCHHUIO PE3YIILTATOB
00pa3oBaTenbHON AEATEIHHOCTH:

— Ha OIICHKY «OTIUTHON:

CTyneHT HOoJDKEeH MOKa3aTh YPOBEHb 3HAHUH HE TOJIHKO Ha YPOBHE BOCTIIPOU3BEACHNUS U OOBSICHEHUS WH(QOPMAINY, HO W WHTEIUICKTYAIbHBIE HABBIKH PEIICHUS
po0JieM U 3a/1a4, HaXO0XJICHUS YHUKAJIbHBIX OTBETOB K MPOOJIeMaM, OICHKU M BBIHECCHUS KPUTHUCCKUX CYXKICHHIA, CTYJIEHT JOJIKCH MPEIOCTABUTh BBINOJIHEHHOE
3a/laHue, B KOTOPOM OBUTH OBl OTpasKeHBI POOJIEMBI, KACAIOIUECS BCEX acleKTOB N3YYaeMOU JTUCIIUTUIHHEI.

— Ha OIICHKY «XOPOIIIO»:

CryneHT BNajieeT TEPMHUHOJIOTHEH M3y4aeMOW AWCITUILIMHBL, CTYICHT MOJKET IMOKa3aTh 3HAHWS HAa ypOBHE BOCIPOM3BEACHUS M OOBSCHEHHS WH(OpMAIHH
H3y4aeMOU JUCIUIUIMHEI; MOKET MOKA3aTh MHTEIUICKTYallbHBIC HABBIKHU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OIEHKY «YAOBIETBOPUTEIHHOY:

CTyneHT BIajeeT TEPMHUHOJIOTHEH M3yYyaeMOW JUCIUILIMHBL, CTYIACHT MOXET MOKa3aTh 3HAHUS HAa YPOBHE BOCIPOM3BEACHUS M OOBSICHEHUS WH(OPMAIUU
M3ydaeMOW AVCIUIUIMHBI, He MOYKET MM0Ka3aTh MHTEIUIEKTyaIbHbIE HABBIKH PEIICHISI MPOCTHIX 3a/1ad.

— Ha OILICHKY «HEYJOBJICTBOPUTEIHHON:

CryneHT BIaieeT TEPMUHOJIOTHEN M3ydaeMOW NUCIUILINHBL, CTYACHT HE MOJKET IMOKa3aTh 3HAHWSA Ha YPOBHE BOCHPOMU3BEACHUS M OOBSCHEHHUS WH(pOpMAIH
M3y4aeMOW JUCIUIUIMHBL; HE MOKET OKA3aTh MHTEIUICKTYAIbHbIC HABBIKM PEIICHUS MPOCTHIX 33/a4.



