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JIner akryanusanuu padodei mporpaMmal

Pabouast mporpamMmma nepecMoTpeHa, 00CykIeHa 1 o1o0peHa utst peanm3aruu B 2021 - 2022
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl TermIoTeXHUYECKUX U DHEPTETHUECKUX CUCTEM

[IpoTokon ot 20 1. Ne

3aB. kadeapoii E.B. Aranutos

PaGouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpeHa st peanusanuu B 2022 - 2023
y4eOHOM TOJTy Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX B YHEPTETHICCKUX CUCTEM

IIporokomor 20 1. Ne

3aB. xadenpoit E.b. AranutoB

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena s peanusamnuu B 2023 - 2024
y4eOHOM TOJTy Ha 3aceaHuu Kadeapbl TerIOTeXHHYSCKUX H SHEPTETHICCKUX CUCTEM

[Iporokom ot 20 1. Ne

3aB. xadenpoit E.B. Aranutos

Pabouast mporpamMmma nepecMoTpeHa, 00CykIeHa U o1o0peHa ytst peanm3aruu B 2024 - 2025
yueOHOM Toy Ha 3acefaHuu Kageapsl TermoTeXHUYECKUX U YHEPTETHUECKUX CUCTEM

[Iporokom ot 20 . Ne
3aB. kadeapoii E.b. AranuToB

Pabouvas mporpamma nepecMoTpeHa, o0CykIeHa 1 ogo0peHa s peanmsaiuu B 2025 - 2026
y4eOHOM TOy Ha 3acefaHuu Kapeapsl TEerIOTeXHUYECKUX U SHEPTETHIECKUX CUCTEM

IIporokom or 20 . Ne

3aB. kadeapoii 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 JIJIsl U3YYCHUS TUCIUTLINH/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
KOMIIETEHIIMH
OIIK-1 FOTOBHOCTBIO UCII0JIb30BATh (PyHAAMEHTAIbHbIE OOIIENHKEHEPHBIE 3HAHUS
3HaTh 0a30Bble 3HaHUS B 00JACTH €CTECTBEHHOHAYYHBIX TUCIHUILINH; OCHOBHBIE

HpOGHGMH CCTCCTBCHHOHAYYHLIX TUCHUIJIMH; OCHOBHBIC MCTOJbI PCHICHUA
HpO6J’I€M €CTCCTBCHHOHAYYHBIX TUCHUILIIWH.

YmMmetb BBIOpATh METOAMKHU 0a30BbIX 3HAHHI B 00JACTH €CTECTBEHHOHAYUHBIX
JTUCIUTIINH; TPAaMOTHO TIOCTaBUTh 3ajavy, I0100paTh METOIUKY
UCCJIeIOBaHUS U PEIICHUS [TOCTaBIEHHOM MTPOOJIEMbI; TPAMOTHO MTOCTABUTh
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 [TOCTABICHHOM
3a/1a4yu, BEIOOpA METOAUKH PEIICHUS ITOCTABICHHOM 3a/1a4M U PEIIUTH ¢
Pa3HBIMHU CIIOCOOAMHU.




IIK-4 roTOBHOCTBIO HCIIOIL30BAaTh OCHOBHBIC IMMOHATHSA, 3aKOHBI U MOACIIN TCPMOANHAMUKH,
XHUMHYECKOM KMHCTHUKH, IIEPCHOCA TCILJIa U MaCChI

3HaTh

OCHOBHBIC OIMPCACIICHUA U ITOHATHA 0a30BBIX 3HAHUI B 00JIACTH
CCTCCTBCHHO-HAYYHBIX TUCIUILIINH. (DYHI[aMeHTaHLHBIe OCHOBBI
€CTECTBEHHOHAYYHBIX TUCIUILINH, OCHOBHBIC METOJIbI PEIICHHS TUITOBBIX
3aj1a4 10 W3BECTHBIM aJrOpUTMaM U npaBuiiaM. OCHOBHBIC 3aKOHOMEPHOCTH
MPOIIECCOB MACCONEPEHOCAa MPUMEHUTEIBHO K TEXHOJIOTHUECKUM
nponeccaM, OMMUChIBATh, PACCYHUTLIBATh U AaHAJIM3UPOBATH IMTPOLECCHI
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 MOJIEITH TETUIOMACCOIEePeHOCa.
Pacnio3naBate 3¢ dekTrBHOE perieHne oT Hed((HEeKTUBHOTO, TIPU PEIICHUU
3a/1a4 CJIO0KHOTO TEIJI000MEHa.

Bnanern

croco0amu JIEMOHCTpAIMK yMEHUs BIIaeTh cOOpoM MHGpOpMALUU IS
TEIIOTeXHUYECKUX pacuy€étoB. Criocobamu cOopa 1 aHanu3a nHGOopMaIu O
TEIUI0-0OMEHHBIX MPOIleccax KOHBEKLUEH, N3TydeHUEM H
TEIJIONPOBOAHOCTHIO. MeTo1aMM pacyeTa MpoueccoB KOHBEKTUBHOTO
TEIUI0- U MacCoNepeHoca, epejaut Teria U3Iy4YeHUEM U MOJIEKYIISIPHON
TEIIONPOBOJHOCTBIO.




4. CTpyKTypa, 00bEM M cofepKkaHue AUCHUILUINHBI (MOLYJ151)
OOmast TpyI0EMKOCTh JAUCHUILINHBI cocTaBisieT 3 3adeTHhIX eamnauil 108 akazn. gacoB, B TOM

YHUCJIC!

— KOHTaKTHas pabota — 14,9 akan. yacos:
— aynuTopHas — 12 akaJi. 4acos;
— BHeayauTopHas — 2,9 akaj. 4acoB

— caMocTosTebHas padoTa — 84,4 aka1. 4acos;

— INOJATOTOBKA K 3K3aMCHY — 8,7 aKaj. yaca

dopma aTTecTaluy - SK3aMEH

AynutopHas s
KOHTaKTHas pabora E z ®opma TeKyLIero
S B
B aKaJl. 9acax 0] U KOHTPOJISt
Pasnen/ Tema 2, ( A ) £ N P Kon
> & ©| camocTosTEeNnbHON | ycHeBaeMOCTH U
JCIUTTIAHBI < g = ., | komMmeTeHIIN
o B pabotsl IIPOMEKYTOYHOM
na6. | mpakr. | € .8
Jlex. : 1 28 arTecTalyuu
3aH. 3aH. | &
1. Pasnen 1. Ilousitne
TeTIonepeaun
1.1 TepmomuHamuka u
CamocrosTensHoe
MeXaHUKa rasos. o
n3ydeHne yaeOHoH
OCHOBHBIC CBEJICHUSI.
DHTAIBIUA TEIIoTa TITCPATYPHI.
’ ) 1 1/11 14 [TpopaboTka Koncnekr nekuuit | [TK-4, OITK-1
OCHOBHEIE YpaBHEHHS
COOTBETCTBYIOILI
TedueHus ra3a. OCHOBHBIC
X BOTIPOCOB
CBENICHHUSI W3 MEXaHUKH
paszaena 6.
Ta30B.
1.2 PexuMbl JIBHKEHHS
xuakoct. Mcreuenue raza
gepe3 OTBEPCTHSI.
BHEHHU HYJUTH. MOCTOSITENTBH!
VYpaBHenue be CamocTosTensHOe
CrpyliHOe IBUKEHHE rasa. n3yueHue ydeOHoH
Temno- u MaccomepeHoc. JUTEPATYPHI.
SIBnenus, 3aKOHBI ul 3|05 2 10,5/0,51| 14 [TpopaboTka Koncnexr nexumii. | [TK-4, OITK-1
YpaBHEHUS nepeHoca COOTBETCTBYIOILT
BEIIIECTRA, Teria " X BOMPOCOB
UMITyJbCa: pazzena 6.
TETIONPOBOTHOCTB,
KOHBEKITHS, W3ITy4eHHE,
b y3us.
1.3 TemnonpoBOJHOCTE.
CamocrosiTensHoe
Juddepennuansaoe o
n3yueHue ydeOHou
YpaBHEHHE
TEIJIOMPOBOAHOCTH JITCPATyphI.
P ’ 05| 1/11 1/11 14 [TpopaboTka Koncnexr neknuii. | [1K-4, OIIK-1
TernonpoBOAHOCTh  TIPH
COOTBETCTBYIOIIU
CTallMOHAPHOM u
X BOIIPOCOB
HECTallMOHAPHOM PEKHME.
paszaena 6.
Tennonepenaua




1.4 KOoHBEKTMBHBIA TEIIO-

M MacCONEepeHoC  MpH
CBOOOIHOM u
CaMocCTOosTEILHOE
BBIHY)KJICHHOM  TEYCHHH. o
. n3ydeHne yaeOHoH
IM'upponunamuueckuit u
TEIIOBOM TIOTPaHUYHBIC /ATCPATYPBI.
N 0,5 | 1/14 10,5/0,5U| 14 [TpopaboTka Koncnexr nexuuii. | [T1K-4, OIIK-1
CIIOU. PanuanmonHbIin
COOTBETCTBYIOIIH
TEMIO- W MacCOIEePEHOC.
X BOIPOCOB
OCHOBHBIE  TOHATHS U
paszaena 6.
3a-KOHBI. BHIBI JTydUCTBIX
IIOTOKOB. C0XHBIN
TETUIO0OMEH.
HUroro no pazumeny 25 | 421 | 334 56
2. Paznen 2. Temnoreneparus
CaMocCTOsITeNIbHOE
2.1 Tenuorenepauus 3a n3yueHue yueOHou
CYET CKUTAHMS TOIUIMBA. JUTEPATYPHI.
OCHOBHBIE 1 0,5/0,51( 14 [TpopaboTka Koncnexr nexumii. | [TK-4, OIIK-1
XapaKTEePUCTHKH TOIIHBA. COOTBETCTBYIOIIU
OCHOBBI TEOPUH TOPEHHSI. X BOTIPOCOB
paszaena 6.
CaMocCTOSTEILHOE
2.2 Pacdersl TMOJHOIO H o
H3yueHHe ydeOHOM
HEITOJIHOT'O rOpeHHs
TOIUIMBA. Y CTPOWCTBA JUISt JIATCPATypEL.
) 0,5 0,5/0,51| 14,4 [TpopaboTka Koncnexr nexnuii. | [TK-4, OITK-1
COKUTaHUS TOITINBA. COOTBETCTBYIOMLI
Ternorenepanus 3a CYeT yro
X BOIPOCOB
3JIEKTPO3HEPTHH.
paszaena 6.
Uroro no pazaeny 15 1/11 | 28,4
Uroro 3a cemectp 4 421 | 4/411 | 84,4 9K3aMeH
Hroro mo qucuuIninae 4 421 | 4/41 | 84,4 JK3aMeH I1K-4,0I1K-1




5 O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Jnst perieHust peayCMOTPEHHBIX BUAOB y4eOHOM pabOThl MPU U3YHYEHUU AUCLMILIAHBI
«Tennodusnkay B kKayecTBe 00pa30BaTEIbHBIX TEXHOJIOIMH MCIIONB3YIOTCS KaK TPaIUIMOHHBIE,
TaK U MOIYJIbHO-KOMIIETEHTHOCTHBIE TeXHONOTHU. llepemaya HEOOXOIUMBIX TEOPETHUECKUX
3HaHUM W (QOpPMHMpPOBAHUE MPEACTABICHUH 1O KypCy TNPOUCXOAUT C TNPUMEHEHUEM
MYJbTUMEAUIHOrO 000pynoBaHus. JIEKIIMOHHBIA MaTepuall 3aKperuiieTcs Ha TMPaKTUYECKUX
paboTax, rie NpUMEHSAETCs] COBMECTHAsl IEATEIbHOCTh CTYACHTOB B IpYIINE, HAlpaBiIeHHAs Ha
pemieHue oOmiell 3ajayu MyTeM CIIOKEHHUS pPe3yJbTaTOB WHAMBUAYAIbHOH pabOTHl YJICHOB
rpynmsl. [l pa3sBUTHA U COBEPIICHCTBOBAHUS KOMMYHHKATHBHBIX CHOCOOHOCTEH CTYIEHTOB
OpPraHMU3yIOTCA MPaKTUYECKUE 3aHATUS B BUJAE IUCKYCCHM, aHajan3a pPEabHBIX MPOOJIEMHBIX
CUTYyallud U MEXIUCUUIUTMHAPHBIX CBSI3eH M3 Pa3NUYHBIX OOJacTeil B KOHTEKCTE peIIaeMoi
3anauyn. CamMocTosATeIbHAs paboTa CTUMYIHUPYET CTYAEHTOB K CAMOCTOSITENIbHOM TpOpaboTKe TeM
B IIDOLIECCE IONTOTOBKU KOHCIIEKTOB 1 MII3.

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. JIztozep, B.A. TemnorexHuka u TerioBas pabora mededl [DIeKTpOHHBIN pecypc:
yueonoe nocobue / B.S5. JI3t03ep. Cankr-IletepOypr: Jlans. 2017. 384 c.

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

2. Cmupnos, B. I'. Temodusuka : yuebnoe nocobue / B. I'. Cmupros, B. B. dpipaun, T.
JI. Kum. — KemepoBo : Ky3s['TY wumenn T.D. lopbaueBa, 2018. — 171 c. — ISBN
978-5-00137-007-9. Pexxum mocryma URL.: https://e.lanbook.com/book/115162

0) lonosiHUTEIbLHAA JINTEPATYPA:

1. KynunoB, A.A. I'maporazoguHamuka: YueOHoe mocobue [DnekTpoHHbIil pecype] /
A.A. Kynunos. M.: UH®PA-M. 2018. 336 c. http://znanium.com/catalog/product/918073

2. Kynunos, A.A. TemomaccooOMeH: YueOHoe nocodue [DnekTpoHHbIi pecype] / A.A.
Kynuuos. M.: HUL] UH®PA-M. 2015. 375 c. http://znanium.com/catalog/product/463148

3. bproxanos, O.H. lleBuenko, C.H. TemnomaccooOmen: YueOnuk [Texcr] / O.H.
Bbproxa-nos, C.H. llleBuenko. M.: HUL] Uudpa-M. 2012. 464 c.

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

4. Kynunos, A. A. T'opeHue opranuueckoro Tomimsa: Y4yeoHoe mocobdue / Kynunos A.A.
- Mocksa :HUILl MH®PA-M, 2015. - 390 c. (Beiciiee ob6pasoBanue: bakamaBpuart) ISBN
978-5-16-009439-7. - Tekcrt : anexkrpounsiid. - URL: https://znanium.com/catalog/product/441989

B) MeTonnueckue ykazaHus:

1. MarseeBa, I'. H. DkcrepuMeHTanpHOE HCCIIEOBAHUE MPOIECCOB TEIJIOOOMEHa !
yaeOHoe mocooun/ I'. H. Matseesa, FO. U. Taprakosckuii, b. K. CernukuH. - 2-¢ u3a., IoAroT. 1Mo
neu. uzg. 2008 r. - Marautoropck: MI'TY, 2011. - 1 anekrpos. onrt. auck (CD-ROM). - 3arm. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989. pdf&show—dcatalogues/1/11191
53/989.pdf&view=true . - MakpooObeKT. - TEKCT : NIeKTPOHHBIH. - CBEICHHS TOCTYITHBI TAKKE
na CD-ROM.

N TT_____ —_ M T NN e e e e m e ——————



JlaGopa-TopHblii mpakTHKyM: yuyeOHoe mocobue / T. H. [Tunts ; MI'TY. - Marnuroropck : MI'TY,
2013. - 1 osnekrpon. ont. guck (CD-ROM). - 3arm. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1242.pdf&show=dcatalogues/1/1123
323/1242.pdf&view=true - Makpoo0ObeKT. - TeKCT : 31eKTpOHHBIN. - CBEACHHS JOCTYITHBI TAKKE
Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UaTepHeT-pecypcebi:

IIporpammHuoe o6ecrieyeHne

HanmenoBanune .
10 Ne norosopa Cpox neicTBUS TUIICH3UN

I';/: §f§)£ilgﬁ5007 Ne 135 o1 17.09.2007 OeccpouHo

7Zip CBOOOJTHO 06eccpoyHO

FAR Manager CBOOOJIHO OECCPOUHO

Linux Calculate |cBoGomgHO 0eccpouHO

Adobe Reader CBOOOHO 0eccpouHO

MS Windows 10

Professional (ms [1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

IIpodeccnonanibubie 6a3bl JAHHBIX 1 HH(OPMAIIHOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CchplIKa

DneKTpoHHass 0a3a TEPUOIUYCCKUX HW3IaHHUH
East View Information Services, OO0 «MBUC»
Haumnonanbnas
nH(popMalmonHo-aHaauTHyeckass cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii WHJIEKC HAYYHOI'O IITMTHUPOBAHUS
IMouckosas cucrema Axkagemus Google (Google
Scholar)
Nudopmanmonnass cucrema - EnnHoe OKHO
JI0CTYIa K HH()OPMAIIMOHHBIM pecypcam
@denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE
YUpPEXKICHUEC «DenepanbHbIit uncturyt|URL: http://www1.fips.ru/
IPOMBIIUIEHHON COOCTBEHHOCTH
Poccuiickass T'ocynmapctBeHHast OuOIMOTEKA.

https://dlib.eastview.com/

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

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

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

Karanoru

DJIEKTPOHHBIC pecypekl OubnmoTekin MITY nm. http://magtu.ru:8085/marcweb2/Default.asp
I''1. HocoBa

MexnayHaponHas HayKOMETpU4YeCcKast

pedepartuBHas 1 HonHOTEKCTOBas Oa3a manubix|http://webofscience.com
HayaHbeIx u3ganui «\Web of sciencey
MexayHapoaHas pedeparuBHas u
IIOJIHOTEKCTOBAsl _ CIpaBOYHasi 0a3a JIAaHHBIX
MexnyHaponHas ~ 0aza  MOJHOTEKCTOBBIX
KypHaIoB Springer Journals

MesxayHapoaHas KOJUTCKIIUS HaYYHBIX
IIPOTOKOJIOB 10 Pa3IMYHBIM OTPACIIAM 3HAHUMN
MexnyHaponHas 6a3a HaydyHbIX MaTepHaliOB B
obsiacTh  (DU3MYECKHUX HAYK W HMHKHHHUPUHTA
MesxnyHapoaHas 6a3a CripaBOYHBIX M3JIaHHI 110
BCEM OTpacisiM 3HaHuii SpringerReference

http://scopus.com

http://link.springer.com/

http://www.springerprotocols.com/

http://materials.springer.com/

http://www.springer.com/references




Mesxaynaponnast pedepaTuBHas
0a3a JaHHBIX 10 YHCTOH W

http://zbmath.org/

MesxayHaponHas pedepaTuBHas
U TIOJTHOTEKCTOBAsl CIPaBOYHAs
0a3a JlaHHBIX HAYYHBIX M3JIaHUH

https://www.nature.com/siteindex

ApXHMB Hay4YHBIX IKypHAJIOB
«HanmoHanbHbIN
2JIEKTPOHHO-HH(OPMAIMOHHEIN

https://archive.neicon.ru/xmlui/

Wudpopmanmonnas cucrema -
HopmatuBHbIe IpaBOBBIE aKTHI,
OpPraHU3aLUOHHO-PACIOPSAUTEN
bHbBIE JIOKYMEHTBI,

HOPMATHUBHBEIC WU MCTOIMYCCKHEC

https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-i
nformatsii

9 MaTtepHaJIbHO-TEXHHYECKOE 0O0ecneuyeHue U CHUTITHHBI (MOTYJIs1)

MatepuanbHO-TEXHUYECKOE 00eCIIeYeHHE TUCHUTUIMHBI BKIIIOYAET:
VY4eOHble ayTUTOPUH AJI IPOBEACHUSI 3aHATUN JIEKIIMOHHOTO THIIA:
- MyJIbTUMEIUIHBIE CPEICTBA XPAHEHUS, IEpeauyl U PeCTaBIeHU HH(POpMAIIUH.

Y4eOHble ayauTOpUM JUIsl TPOBEACHUS MPAKTUUYECKUX 3aHITHUH,

IPYNIIOBBIX H

HHANBUAYAJIbHBIX KOHcyHLTaHHﬁ, TCKYIICTO KOHTPOJIA U HpOMeX(YTOqHOﬁ aTTeCTauu: - J0CKa,

MCII.

VYdeOHble ayJUTOPUH 1JI1 CAMOCTOSITEILHON PabOThl 00yJarOIIUXCS:

- MepcoHaNbHBbIE KOoMIbIOTEephl ¢ makerom MS Office, Beixogom B HHTepHeT U ¢
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTENIbHYIO Cpey YHUBEPCUTETA.

[lomemenne st XpaHeHUss U NPOPUIAKTHUECKOTO OOCIY)KHMBAaHHUS y4eOHOIo

o0opynoBaHus:

- CTeJlJIaXKu, ceU bl 1711 XpaHEeHUs yueOHOro 000pyA0BaHNs, HHCTPYMEHTHI JUIsl pEMOHTA

1a00opaTOpHOTro 000pyJOBAHUS.




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. Ilmockas medHas CTEHKA COCTOHMT W3 CJIOS OTHEIOPHOTO Marepuaia
TOJIIMUHOW Si, M W TEINIOW3OJIIHOHHOTO cJios TommuHOoN Sz, M. Koaddumments

TEIUIONPOBOJHOCTH CIIOEB paBHEI: mepBoro A, , Br/(m K), Broporo A, , Br/(m K).
TemnepaTypa ra3oB OMBIBAIOIIUX BHYTPEHHIOI IIOBEPXHOCTH CTEHKH tr, C; KO3 puuueHt
TENJIOOTJa4uu K BHYTPEHHEH cTeHke «;, B1/(M°K); oT HapyHOH CTeHKH K BO3IyXy f,,

Bt/(m-K). Ilmomane cren f, m. TemmepaTypa BO3ayXa, OMBIBAIOIIETO HAPYXKHIOIO
MTOBEPXHOCTh CTEHKH tg, °C.

Heo0xoxumo onpenenuts:

a) oOIIee TEIIOBOE COMPOTHUBIICHHE OT Ta30B U BO3AYXY - R, O0mmii ko3hdunmeHt
terionepeaaun K, IIOTHOCTh TEMIOBOTO MOTOKA M KOJNWYECTBO TEIUIOTHI (Q, Tepsiemoe
CTEHKOH MpH TpeX BapHaHTaxX yKa3aHHBIX B TaOmuIe 2;

0) HaliTH TeMIepaTypsl B CTHIKE coeB tl, t2 ,t3 1us Tex jke BapraHTOB;




CTpYKTYpHBIH 371€MEHT
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O1neHoYHbIE CpecTBa

B) IMOCTPOMTH JUIsl TPEThEr0 BapHaHTa TIpadUKH pachpesesieHUus TeMIepaTypbl B
KoopauHatax t-Su  t-R; cpaBHUTE ¢ TeMIiepaTypaMu, OTyYCHHBIMY aHATUTHYECKUM TTyTeM
( 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) pe3yJbTaThl pacdeToB mpenctaBuTh B Buae TaOmmubl 1 ([Ipun 1.) u cmenarts
BBIBOJIbI O POJIM TEILJIOBOHN M30JISLMHK I CHIYKEHHUS TIOTEPh TEIlia uepe3 Kiaaky. BapuanTsl
3ajaun Aankl B Tabsmie 2 (Ilpwu. 2).

IIK-4. I'0TOBHOCTBIO HCIIOIb30BaTh OCHOBHBIC MOHATHA, 3aKOHBI 1 MOJACIIU TCPMOANHAMUKU, XUMHYCCKOM KHMHCTHUKHU, IICPCHOCA TCIIJIa U MAaCChL

3HaTh! OcHoBHBIE ~ ompefeneHuss W noHATHSA | [lepedeHb TEOpETHUECKUX BOIPOCOB K IK3aMEHY:
0a30BbIX 3HaHM B obmactu |1, TemnonpoBoaHOCTh. JuddepeHipansHoe ypaBHEHHE TEIUIONPOBOIHOCTH.
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. 'mapoagHaMUYECKUH U TETIJIOBOM MOTPaHUYHBIE CIIOU.
OCHOBHBIE  3aKOHOMEPHOCTH  MpoIeccoB | 5. PaquanuonHsli Temno- 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. PacyeTsl MOHOTO M HEMOJHOTO TOPEHHSI TOTLTHBA.
(dakTopsl, ONpEAEIIOIINE nx 0.V 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 MOJIEIT
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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1. Pr;

2. Nu ;

3. Re:

4. Gr.

3. Kakum ypaBHeHHEeM NoJ00Hs XapakTepU3yeTcs BBIHYKACHHAsI KOHBEKIIHsA?
1. Nu= f(Gr,Pr);

2. Nu= f(Re,Pr);

3. Nu= f(Fo,Pr);

4. Nu= f(Bi,Pr)
4. Kakue 3HaueHnst Re cOOTBETCTBYIOT TypOyJIEHTHOMY PEXXKUMY ABMKCHUS )KUJIKOCTHU 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 3HadeHME MOTIIOMATEIHFHON CITOCOOHOCTH HMEET a0COIFOTHO YEPHOE TEJIO:
1. A<1;
2. A=0;
3. A=1;
4, A>1
7. Kakoii 13 mpuBeACHHBIX 3aKOHOB MPUMEHSIETCS U PACYeTOB TeII00OMEHA U3ITyIeHNEM ?
L g=-a2

on




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

8. Kaxue raspl 0061a1ar0T U31y4aTeabHON U TOTJIOMATeIbHON CIIOCOOHOCTHIO?

1. He, Ar, Ne;

2. Nz, Oz, H:

3. H.0O, COz, SO

Brnanerts: Criocobamu feMoHCTparuy yMeHus Binanets | [IpuMep 3amanus Ha pemieHue 3a1ad u3 npohecCHOHAIBHOM 00IacTH:
cbopom uH}oOpMaLH ALt 3amaua 2. B meuyb ¢ mMoOCTOSHHON Temmeparypoil ta¢, °C, momemniaercst CTalabHOI
TeIUIOTEXHUYECKHX pacy€roB. Cnocobamu | munmmaap muamerpom D, M. HawaneHas TemmepaTypa MeTamia cocrapiser thad, °C
cbopa u  aHanmuza  UHGOpPMALMH O [ Ko>((UIMEHT TEmIONpOBOAHOCTH CTAalM Acr, BT/(M rpan); Temmoemkocts Cer, KJDK/(KT
TEIUIOOOMEHHBIX TPOLECCAaX KOHBEKLHEH, | rpaj), mIoTHOCTH peT, Kr/M3. Kod(HUIHEHT TeIooT a4y OT NeYHbIX ra3oB o ONpenenuTh
H3JTy9CHUEM u TEIJIONPOBOAHOCTBIO. | ppeMst HarpeBa T, 10 MOMEHTA JOCTUKEHUS TEMIIEPATYPHI tnos, 0C .TEMIEpATYpy LUEHTPA tuenr
Meronamun pacuera IIPONECCCOB [ B MOMEHT BbIIa4M MeTaiuia U3 nevyn. Temnodu3ndeckue mapaMeTpsl CTaiuu: KO3 QUIUEHT
KOHBCKTUBHOT'O TCILIO- M MACCOMCPCHOCA, [ TeIIOMPOBOMHOCTH Acr, TEIIOEMKOCTHh Cer, IDIOTHOCTH Per, CUUTATh HE3ABUCSIIUMH OT
nepeaadyu TCIIa H3JTYyYCHHUEM u TeMIEPaTYPBIL.
MOJICKYJIAPHOMN TEILIONPOBOIHOCTBIO. Paccuurtate TEMmepaTypHOE MOJ€ HEOrPAaHWMYEHHOTO ULWIMHIApA Uil 3HAYCHHM
1 2
r r==r
pagnyca r=r0 1= 3 3 , "R mo ¢opmynam u CpaBHHUTH C PACCUUTAHHBIMHA O s,
Ouenr, luenr 10 guarpammam J1.B. Bynpuna. BapuanTsl npencrasnenst B tadbauue 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 TEIUIOTHI 10 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.

J71s1 mosmydeHus dK3aMeHa 1Mo TUCITUIUIMHE CTYJCHT JOJDKECH T0Ka3aTh CIASAYIOIIe 3HAHWS, YMEHHS M HABBIKU 110 WCIIOJIb30BAHUIO U BHEJAPEHHUIO PE3yIhTaTOB
00pa3oBaTenbHON AEATEIHHOCTH:

— Ha OIICHKY «OTIUTHON:

CryneHT IOJDKEH MOKa3aTh YPOBEHb 3HAHUH HE TOJIHKO Ha YPOBHE BOCTIPOM3BEACHUS U OOBSICHEHHS HH(MOPMAITUH, HO ¥ HHTEJUIEKTyalIbHbIE HABBIKH PEIICHUS
mpo0JieM U 3a/1a4, HaXOXJICHUS YHUKAJIbHBIX OTBETOB K MPOOJEMaM, OLICHKUA U BBIHECCHMS KPUTHYCCKUX CYXJICHUH; CTYICHT JOJDKEH NPEIOCTAaBUTh BBIIIOJHECHHOE
3a/laHue, B KOTOPOM OBUIH OBl OTpasKeHBI MPOOIIEMBI, KaCAIOIIUEC BCEX aCIIEKTOB U3y4aeMOW JUCITUTUINHBL.

— Ha OIICHKY «XOPOIIIO»:

CryneHT BiajieeT TEPMHUHOJIOTHENW M3y4aeMOW AWCIWIUIMHBI, CTYJEHT MOKET MOKa3aTh 3HAHWS Ha YPOBHE BOCHPOU3BEIACHHA M OOBSICHEHHS HH(OpMAITUU
M3y4aeMOU JUCIUIUIMHEL; MOKET MOKA3aTh NHTEJUICKTYaJIbHbIC HABBIKY PEIICHUS MPOCTHIX 3a71ad.

— Ha OIEHKY «YAOBIETBOPUTEIHHOY:

CTyzneHT BlajieeT TCPMHUHOJIOTHEH H3yyaeMOW AMCIMIUIMHBI, CTYJICHT MOXET MOKa3aTh 3HAHWS HA YPOBHE BOCHPOU3BEIACHHS U OOBICHEHUS WH(OPMAIIUU
M3ydaeMOW AVCIUIUIMHBI, HE MOKET IMM0Ka3aTh MHTEUIEKTyalIbHbIE HABBIKH PEIIECHHS MPOCTHIX 3ajad.

— Ha OILICHKY «HEYJOBJICTBOPUTEIHHON:

CryneHT BlafieeT TEPMUHOJIOTHEN M3ydaeMOW AWCHIUIUIMHBL, CTYJIEHT HE MOXKET TOKa3aTh 3HAHWUS Ha YPOBHE BOCIIPOM3BENIECHHS U OOBSICHEHUS HH()OPMALINU
M3y4aeMOW JUCIUIUIMHEL; HE MOKET MTOKA3aTh UHTEIUICKTYalbHbIe HABBIKU PEIICHUS IPOCTHIX 3aad.



