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Pabouas nporpamma qucumMiuinnabl «TemmomaccooomMen» paspaboTana:

- B cootBercTBUM C TpeboBanusiMu ®I'OC BO — OakanaBpuaT MO HANpaBJICHHIO IMOATOTOBKH
«22.03.02 Meramtyprusi, yrBep>kaeHHOTro npukazom Munoopuayku Poccun Ne 702 ot 02.06.2020r.;

- Ha OCHOBaHMM Yy4eOHOro IUIaHAa OakajaBpuaTa IO HaImpaBJIeHHIO MoAroToBku «22.03.02

Mertannyprus» HanpaBiaeHHOCTh (poduiib) «MeTautyprusi IBETHBIX METAJIIOBY.

CocraBuTenb noueHdt E.B. Cussakosa

PaGouass mporpamma paccMOTpeHa W 0J00peHa Ha 3acelaHuM Kadeapbl METAJUIyprUU OT

27.01.2022 r., npotokon Ne 12.

3asenyroummit kagenpoid I.T.H., ipodeccop B.H. bpuukun

Pabouasi nporpamma corjiacoBaHa:

Havanpnuk ynpaBneHus yueOHo-
METOIMYECKOT0 00eCIIeueHU K.T.H. Nsanosa I1.B.
o0pa3oBarTenbpHOro Mporecca




1.IEJIA U 3AJAYM TMCOUTIINHBI

Llenp TUCHUILINHEL:

- OCBOCHME CTY/AEHTaMM TEOPETUYECKUX IPEJCTABICHUN U NMPHOOpPETEHNE NMPAKTUUECKOTO OIbITa
WH)KEHEPHBIX PAacyeTOB, HEOOXOIUMBIX JJISi ONPEACICHUS OCHOBHBIX MapaMETPOB, XapaKTEPHU3YIOIIMX
3aKOHOMEPHOCTH TEIJIOOOMEHHBIX IPOLECCOB, BBIPAOOTKA HABBIKOB IMPAKTHUYECKOIO HCIIOIb30BAaHUS
CIIPAaBOYHOM, HOPMATUBHOM, IATCHTHOW U HAYYHO-TEXHUYECKOU JIUTEPATYPBI I PEIICHHUS] KOHKPETHBIX
MHXCHEPHBIX 3a7ad.

OCHOBHBIMU 3aJJa4aMi JUCLMILIINHBI SBIISIOTCSA:

- BeipaboTaTh y CTyZI€HTOB I'paMOTHOE IPEACTaBICHNE 00 OCHOBaX TEIUIOTEXHUKH U OCHOBHBIX
3aKOHax Iepeauy TeIlla U TEIUIOreHepaluu;

- IIOJIyYATHb HABBIKM BBIIOJIHEHHSA TEIUIOTEXHUYECKUX pacyeToOB pacyeToB, a TaKke
HCIONB30BAHUE HX I[PU  OPraHM3alUM  TEXHOJIOTMYECKMX IPOLECCOB W  MPOEKTHUPOBAHUSA
TEXHOJIOTHYECKOTO 000Py10BaHMUS;

-pa3BUTHE MOTHBALMHU K CAMOCTOSITEIIbHOMY MOBBIIICHUIO YPOBHS PO(GECCHOHATLHBIX HAaBBIKOB B
00J1acTH BEIOPaHHOM CIIEIMATIBHOCTH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Huctunnuna  «TemomaccooOMeH»  OTHOCHTCS K 00S3aT€NbHOM  4YacTW  OCHOBHOM
npodeCCHOHAIBHOW ~ 00pa30BaTeIbHOW  IMPOTpaMMbl 1O  HampaBlIeHWO ToarotoBkn  «22.03.02
Meramnyprus (ypoBeHb OakaiaBpuaTta)» HampaBIeHHOCTb (mpoduib) «MMeTamTyprus IIBETHBIX
METaJIJIOB» U U3y4aeTcs B 3 CeMecTpe.

[TpenmecTByOMMU KypcaMu, Ha KOTOPBIX HEMOCPEACTBEHHO Oazupyercs AucuuiinHa «Temo-
MaccooOomen» ABIsAoTCs «Dusnkay, «MaremaTukay.

Hucnumiuaa «TemmomfccooOMen» SIBIISIETCS OCHOBOIIOJIATAIONICH JJIST M3YYCHUS CIICIYFOLIHX
auctumnH: «'uapaBiuka M a’dpoMexaHuka», «Merauryprudeckas TEIUIOTEXHHKA M OCHOBBI TEYHBIX
TEXHOJIOTHIN».

Oco0eHHOCThIO TUCIUIUIMHEI SBISETCS MPUMEHEHHE paHee MOJYyYEHHBIX 3HAHUM U yMEHHUU MO
00111e00pa30BaTeIbHBIM JUCIUTIIIMHAM K PAaCUeTy U OMTMCAHUIO MPOIIECCOB TEINIOOOMEHA.

3. IJTAHUPYEMBIE PE3YJIBTATHI OBYUYEHUS MO JUCHUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJBbTATAMM OCBOEHUSI OBPA3OBATEJILHON
NPOI'PAMMBI

[Mpoutecc wm3yuenuss gucuumiuHbel «TemmomaccooOMeH» HampaBieH Ha (QopMHpoBaHUE
CHEAYIOIIMX KOMIETEHIIMIA:

dopMupyeMble KOMIETEHIHMU

Koa u HamMeHOBaHHE HHANKATOPA
Conepxanue KommeTen- Kon JAOCTHIKEHHUS] KOMIIEeTeHIINI
10701 KOMIIETEHI[HH
OIIK-1. CriocobeH pe- OIIK - 1 OIIK-1.1. 3HaeT OCHOBHBIC MOHSATHS, 3aKOHBI U SIBJICHHS,
aTh 3a/1a49 MpoQeccrHo- MpaBWJIa U METOBI MAaTEMATHUKH, XUMHH, PU3UKH, TEPMO-
HaJbHOH JESITEIIBHOCTH, TUHAMHUKH, MEXAHWKHU CIJIOIIHBIX Cpea, TerioMaccoo0-
TIPUMEHSISI METOIBI MOJIe- MEHA, JJICKTPUKH, DJICKTPOHUKH W JIPYTHe OOIICHHKE-
JTUPOBaHUsI, MAaTeMaTHYe- HEpHbIE 3HAHWS, OCHOBHBIE (PU3NYECKUE BEIMYUHBI U
CKOI'0 aHajiu3a, ecTe- KOHCTAHTBI, KX ONPeICIICHUE U SUHUIIBI N3MEPCHHUS.
CTBEHHOHAY4YHBIE U 00-
IEUH)KCHEPHBIE 3HAHUS OIIK-1.2. YMmeeT neMOHCTpUPOBATh M MPHUMEHSTH 0a30-
BbIE MaTeMaTHYeCKHe, €CTeCTBEHHOHAYYHBIE, T'yMaHHU-
TapHBIE, COIMATEHO-YKOHOMHYECKHE U TEXHUYECKHE 3Ha-
HUS B MEXKIUCIUIUIMHAPHOM KOHTEKCTE MIJI DPEIICHUS
WHXXCHEPHBIX 3a/1a4 B MPOPECCHOHATBHON JIEATEITBHOCTH;
CaMOCTOSITENIbHO BBIOMPATh PAaCYETHBIE CXEMBI, TPOU3BO-




®opmupyeMble KOMIIETEHIIUH

Koa n HauMeHoBaHue HHAUKATOPA

Conep:xanue KoMneTeH- Koz JAOCTH/KEHUS KOMIIETeHIIUU

U KOMIIETCHIIU N

JUTHh PacdeThl TUIIOBBIX AJIEMEHTOB 00BEKTOB Ipodeccu-
OHAJIBHOW JIESTEIIBHOCTU U UX CTPYKTYPHBIX 3JIEMEHTOB,
CpPaBHMBATh M OTBICKHBATh ONTHMAJbHBIE BAPUAHTHI pe-
LIEHHUs, CBA3BIBATH BOCAMHO HHXKEHEPHYIO IIOCTAHOBKY
3a/1a4y, pacyeT ¥ NPOCKTUPOBAHMUE.

4. CTPYKTYPA U COAEP)KAHUE JUCHUITJIMHBI
4.1. O0beM IUCHUIIMHBI U BU/bI y4eOHOH padoThI
OO0wmast TpyA0EMKOCTh Y4eOHON AUCHUIUIMHBI COCTABISACT 2 3a4ETHBIX €JMHULIBL, /2 aK. 4acoB.

AK. 4achl 110
Buj yueOHoii padoThl Bcero ak. yacoB ceMecTpam
3

AynuTopHasi paboTa, B TOM 4ucJjIe: ol ol
Jlexuuu (JI) 17 17
[Tpaktuueckue 3ansatus (I113) 34 34
JlaGoparopHbie paboTs! (JIP) - -
CamocrositesbHas padora crygentos (CPC), B Tom 21 21
qucje:
[loaroroBka K JEKIUSIM 4 4
HOI[FOTOBKB, K IIPAaKTUYCCKUM 3aHATUAM / CCMUHapamMm 8 8
[lonroroBka K KOHTPOJIBHOH padoTte 3 3
HOI[FOTOBKB, K 3a4€Ty 6 6
IMpomexyTounas atrectanus — 3a4uet(3) 3 3
OO0mas Tpy10eMKOCTb 1M CHUILIHHbI

aK. yac. 72 72

3a4. efl. 2 2

4.2. ConepxxaHue TUCUUILTUHBI

Y4eOHBIM MIaHOM MPETYCMOTPEHBI: JIEKIUH, IPAKTUIECKHIE 3aHATHsI, Ta00paTopHbIe pabOTHI U
caMOCTOATENbHAs padoTa.
4.2.1. Pa3aeJnl ATMCHUILIMHLI M BUALI 3AHATHI

Buanl 3ansaruii
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Paznen 1 «Ilepenaua Temna TemIOnNpoBOIHOCTHION 31 5 8 -
Paznen 2 «KoHBEKTHBHBIN TEIIOOOMEH 26 8 - 5




Paznen 3 «TemnooOMeH U3mydeHUuEM 24 4 8 -

Paznen 4 «CroxHBIH TEIITIO0OOMEH 27 4 10 -
Hroro: 72 17 34 - 21
4.2.2.Coaep:kanue pa3aejioB JMCIUIIIHHBI
HaumenoBanne
Ne . TpynoeMkocThb
pa3nena Conep:xanue JeKIMOHHBIX 3aHATHH
n/n B aK. yacax
AUCIIUIIJINHBI
1 | [lepenaua tenna @U3nYeCKUe OCHOBBI M 3aKOHBl NEPENauyd TEIUIOTHI
TEIUIONPOBOJHOCT | TEIUIOMPOBOIHOCTHIO. TeMieparypHoe mojie, rpajueHT

0

temneparypbl. CranvoHapHble U HECTallMOHApHBIC
MPOLIECCHI TEII000MeHa.

Koaddpumment TEIUIONPOBOAHOCTH. Hudde-
pPCHIMAIBHOE  ypaBHEHHE  TEIJIONPOBOAHOCTH IS
OJJHOMEPHOTO  CTallMOHAPHOIO TEIUIOBOTO  IIOTOKA.
Pemenne 3agau TEmIONPOBOAHOCTH JIsi MHOTOCIIOHHOM
IUIOCKOM  CTEHKH C  y4eTOM  TeMIepaTypHOH
3aBUCHMOCTH KO3 PHIIMEHTA TEIIIONPOBOAHOCTH.

2 KouBekTHBHBIN
TEII000MEH

OO0ume cBeaeHuss O KOHBEKTUBHOM TEILUIOOOMEHE.

MaremaTHnueckoe OIHCaHHe KOHBEKTHBHOTO
termmooomena.  [IpuMenenue Teopum TOMOOMS K
HCCIIEIOBAaHUIO KOHBEKTHBHOI'O TEII000MeHa.

Temnootaauya npu cBOOOJHOW KOHBEKIMHU. PacuerHbie
3aBHCUMOCTH KOHBEKTHBHOI'O TEIUIOOOMEHA B OOJIBIIIOM
o0beme. TemnooOMeH CcBOOOAHONW KOHBEKIMEH B
orpaHu4eHHOM oObeMe. KOHBEKTHMBHBIM TemuooOMeH
IpU  BBIHYXICHHOM  JIBIDKCHHH  TETUIOHOCHUTEIIS.
PacueTtHble 3aBHCUMOCTH JUIs OTpeIeNIeHUs
KOX(QPHUIIMEHTOB TETUIOOT/AAa4YH MPH BUKEHUU TIOTOKOB
B KaHasaxX. TemnnooOMeH Nnpyu BHELTHEM OOTEKaHUHU Tell.

[Iponiecc kureHUST W CTPYKTypa TMapOKUAKOCTHOTO
NOTOKa B maporeHepupymomeit Tpyoe. Koadduuuments
TETUIOOTAa4H TTpH KutieHuH. [1y3pIpbKOBOE 1 TIIEHOYHOE
kunenue. Konpencanus. Koapduuuenrta remnnoornaun
MpH KOHICHCAIINH.

3 TeruiooOMeH
U3TyYeHHUEM.

3aKOHBl H3IYYEHUS HUJCAIbHBIX W PEATbHBIX Tell.
CBolicTBa M XapakTEpUCTHKHA Tel W cpen. Pacuer
TeruiooOMeHa H3JIydeHHeM. TeriooOMeH H3ITydeHHEeM
MEXKY ABYMSI CEPhIMU MOBEPXHOCTIMHU, PA3AEICHHBIMU
Ty4denpo3payHoi cpemoil. TerumooOMeH U3ITydyeHUEM
MpU HAIMYHAUA SKPaHOB. TermooOMeH MeXIy ra3oM H
OKpYKarolUMHU €ro CTEHKaMH. TennooOmeH
H3Ty4YCHUEM MEXITY JIBYMSI MMOBEPXHOCTSIMHU,
pa3AeNeHHbIMU MOTJIOIIAOIIUM Ta30M.

4 CIIOXKHBIH
TEIIOOOMEH.

CoBmecTHOE JCHCTBHE HECKOJIBKUX BHJIOB
TerooOMeHa, Terionepenaya Teria MEXIY
MOJBIKHBIMHM CpellaMH 4Yepe3 pa3felifiollyl0 CTEHKY,
COBMECTHas  TMepeiada  TEIUI0  KOHBEKIMEH |
m3nydeHueM. TermoBas wuzomsuusa. MHTeHcudukanys
termoooMena. OOmme cBeJeHHS O HECTalMOHAPHOM
TEIUIOOOMEHE. Knaccudukamms TEIUIO0OMEHHBIX




HaunMmeHoBaHHue
Ne . TpynoeMkocTh
pasaenaa Conep:xanue JeKIMOHHBIX 3aHATHH
n/n B aK. yacax

AUCHHUIIINHBI

anmapatoB. OcCHOBBI ~ pacuera TEmIOOOMEHHUKOB.
OCHOBBI TEIJIOBOTO pacyeTa W BBHIOOpA HArpEeBAIOIIMX

YCTPOMCTB.
HTroro: 17
4.2.3. IlpakTHyecKkue 3aHATUS
Ne . TpyaoeMkocTh
u/n Paznennt TeMaTuka NPAKTHYECKUX 3aHATUH B aK. yacax
1 Pasnen 1 |TennonpoBogHOCTh B INIOCKOM M LIMJIMHAPUYECKON CTEHKE 8
2 Pasnen 2 |Termioormaya 4
3 Pazgen 2 |Temmoornaya nmpu KUNIEHWU W KOHJEHCAIIUN KUIKOCTEH 4
4 Paznen 3 |JlyuucTsiii TermiooOMeH 8
5 Paznen 3 |Temmonepemaua 10

Hroro: 34

4.2.4. JlabopaTopHble padoThI
JlaGopaTopHbie pabOThI HE MPETYCMOTPEHBI

4.2.5. Kypcosbie padoThI (IPOEKTHI)
KypcoBbie paboThl (IpOEKThI) HE MPETYCMOTPEHBI

5. OBPA3OBATEJIBHBIE TEXHOJIOI'N

B xozne o0yueHus mpuMeHsoTCs:

Jlekumu, KOTOpbIE SBISIFOTCS OAHUM M3 BaXHEHIIMX BUAOB YUE€OHBIX 3aHSTUI U COCTABJISIIOT OCHOBY
TEOPETUUECKOM MOATOTOBKHU 00yyaromumxcs. Llenn TeKnoHHbIX 3aHATHiL:

-IaTh CHCTEMaTH3HpPOBAaHHBIE HAy4YHbIE 3HAHMWS IO JAUCIMIUIMHE, AKIEHTUPOBATh BHUMAaHHWE Ha
HanboJIee CI0XKHBIX BOIIPOCAX TUCHUILIUHBL;

-CTUMYJIUPOBAaTh AKTUBHYIO TI03HABATEIIbHYIO JIEATEIBHOCTh OOYYalOIIMXCs, CIOCOOCTBOBATh
(OPMHUPOBAHUIO UX TBOPYECKOTO MBILIICHUSL.

IIpakTuyeckue 3aHsATus. Lleny MpakTUUECKUX 3aHATHI:

-COBEPILEHCTBOBATh YMEHUS U HABBIKHM PELICHUS NTPAKTUYECKUX 3a/1a4.

I'maBHBIM cOJEpIKaHUEM ATOTO BHJA YUEOHBIX 3aHITUH SBIISETCS paboTa KaKAOro OOydYarolerocs mo
OBJIJICHHIO MIPAKTUYECKUMHU YMEHUSMH M HaBbIKaMH MPO(eCCHOHATbHON IESITeIbHOCTH.

Koncyabranum (Tekymas KOHCYIbTallUs, HAKaHYHE 3auema) SIBISIETCSl OQHOM U3 (hOpM pPyKOBOZACTBA
y4eOHOI paboTOoil OOydarommxcst M OKa3aHUs MM IOMOIIM B CaMOCTOSTENIbHOM M3YYEHHH MaTrepHhaia
JUMCIUIINHBL, B IMKBUIAIHI UMEIOIINUXCS TPOOETOB B 3HAHUSX, 3a/I0JKEHHOCTEN MO TEKYILLUM 3aHSTUSM, B
MOATOTOBKE MMChbMEHHBIX padoT (IIPOEKTOB).

Tekymiue KOHCYNIbTallMM MPOBOSTCS TMperojaBaTesieM, BEAYLIUM 3aHATHS B Y4eOHOH Tpymre,
Hay4HBIM PYKOBOJIUTEIEM U HOCAT KaK MHIMBUyaJIbHbIN, TaK ¥ IPYIIIOBOM XapaKTep.

CamocrosiTejibHasi pa0oTra o0yuyarolIMXCsl HarpaBlieHa Ha YriyOJieHHe W 3aKperuleHHe 3HaHUi,
MOJTYYEHHBIX Ha JIEKUMSX M JIPYIHX 3aHATUAX, BBIPAOOTKY HABBIKOB CAMOCTOSITEIIFHOTO AKTHBHOTO
MPUOOPETEHUs] HOBBIX, JONOJHUTENbHBIX 3HAHUM, MOATOTOBKY K MPEACTOSIIUM Y4eOHBIM 3aHATHSIM H
IIPOMEXYTOYHOMY KOHTPOJIIO.



6. OMEHOYHBIE CPEICTBA UIsI TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEXYTOYHOU ATTECTALUUA 110 UTOI'AM OCBOEHUA TNCHUIIJINHBI

6.1. Quenounvie cpeocmea 0nsa camocmosamenvHoil padomsl u MeKyuiezo KOHmMpPOous
ycnesaemocmu

Pa3nen 1. Ilepegaya Tensia TenJonpoBOIHOCTHIO
B 4yem uzmMepsieTcsi KOJMYECTBO TeIlIa, IEPEAaHHOe Yepe3 CTEHKY?

B 1yem u3mepsercs BenuUrMHa YA€IHHOTO TEIIOBOTO MTOTOKA?
Uro Takoe TeMIepaTypHoe moje?
Yro xapakrepuzyeT KOdQPHUIMEHT TeIUIONPOBOTHOCTH?

gk owbdeE

Kak MosxeT OBITh OIpe/iesieHa KakK JJIsi MHOTOCJIOMHOM MIOCKOM CTEHKH IJIOTHOCTH TEIIOBOTO
MOTOKa OT BHYTPEHHEN MOBEPXHOCTH K BHEIIHEH ?

MexaHu3M nepenauu Temia B ra3ax.

I'pannyHbIe YCIOBUSA BTOPOIO poAa.

8. Kak wu3MeHsercs BeIMYMHA IUJIOTHOCTH TEIUIOBOIO IOTOKA ( IO TOJIIMHE IUIOCKUX

N o

MHOTOCJIOIHBIX CTEHOK B YCJIOBHSIX CTAl[MOHAPHOIO peskuMa’?

9.  Moxker 1 HaOIIOIaTHCSI TETUIOPOBOAHOCTD B YHCTOM BHUjIE?

10. ®dopmyna ans pacdera Kod3(pUIMEHTA TETUIONPOBOJHOCTH, €CIIM €r0 BEIMYMHA 3aBUCHT OT
TEeMIIePaTypHI.

11. TepMmuyeckoe COMPOTUBICHNUE TEIIONPOBOAHOCTH MJIOCKON CTEHKHU.

12. Kako#i 3aKOH yTBEpXkAaeT MPOIMOPLHUOHAILHOCTh BEKTOpa IIOTHOCTH TEIIOBOTO MOTOKAa U
rpaJiueHTa TeMIIepaTypbl?

13. MexaHu3Mm nepenayu Termia B )KUIKOCTSIX.

14. JIns mIOCKOW OJHOCIOMHOW CTEHKH TMOTEPH TeIjla TETUIONMPOBOTHOCTBIO OMPEIEISIOTCS 0
dhopmyre.

15. Tepmuueckoe CONPOTUBIEHNE TEIIONPOBOAHOCTH LUIMHAPUYECKON CTEHKH.

16. Kaxkoe ycnoBue HEOOXOAMMO Ui TEpeladyd Terla OT XHJIKOCTH K Ta3y 4epe3 IUIOCKYIO
CTEHKY?

17. B d4em uzmepseTcs BeIHMUYKWHA MOITHOCTH TEIUIOBOTO MOTOKA?

Pasznea 2. KoHBeKTHBHEBIH TEIJI000MEH

1. Urto Takoe BHIHYKICHHAS] KOHBEKITHUS ?

2. Omnpenensroruii pazmep Uit kputepust Hyccenbra nmpu pacuere TeIIo0TAauu B Tpyoe

3. [To kakomMy 3aKkOHY OIpeAeNnseTcss KOJIMYECTBO TEPEHOCHMOTO TeIla KakK 3a CYeT
CBOOOJTHOM, TaK M BBIHY)KJICHHOW KOHBEKIINN ?

4. Yro xapakTepuzyer KO3QPUIUEHT TEeII00T1aun?

5. Uto ABISICTCS ONPEICIISIONIAM T€OMETPHISCKAM Pa3MepOM MPpH 00TEKaHWUH TUTATHI?

6. YeMy paBHO JTUHEHHOE TEPMUYECKOE COMPOTUBICHUE TEIUIOOTAAYH ISl [IMITUHAPUICCKON
CTCHKH?

7. Kak ompenensiercst TepMUYecKOe COMPOTUBIEHUE TEIJIOOT/AaYH Ha MIOCKYIO0 CTEHKY?

8. ['e BcTpeyaeTcst KOHBEKTHUBHBIN TETUIOOOMEH B YHCTOM BHJIE?

9. ®dopmymna nis pacuera kpurepus HyccenbTa.

10. Yro sABISETCS ONPEACSIONIMM TeOMETPUYCCKHUM pPa3MEepOM TPH OMBIBAHHH JKUIKOCTH
TpyOBI?

Pa3nen 3. TenjiooOMeH U3aydyeHUEeM
1. UTo MCTIONB3YIOT JIsl 3AIIUTHI OT U3ITYICHUS?
2. Kaxkoit nana3oH AjuH BOJIH COOTBETCTBYET BUAMMOMY U3ITYUEHUIO?



3 YTto Takoe TEmiI0BOE U3IIyICHHE?

4 Kak onpenensiercst cTeneHb YepHOTHI Tena?

5 3akon Credana-bonpimana.

6. Kak ompenensiercst BeMU4IrHA PE3yabTUPYIONIETO MOTOKA U3TYICHHS ?

7 Kakwue raspl y4acTBYIOT B TEIUIOOOMEHE U3I1y4eHUEM?

8 Yro Takoe Kod(PHUITMEHT MOTIOMEHUS?

9 B xakom mamna3oHe JUTHH BOJIH HAOMIOIaeTcs yabTpaduoIeTOBOE N3TyYeHUE?

10. Kaxk onpenensiercs BenmnyuHa motoka 3QpGEeKTHBHOTO U3JIYICHHS TTOTOKA U3ITYyUCHUS ?

11. 3akoH cMernieHus Buna.

Pa3nea 4. CokHblil Teny1006MeH

1. Uro BKITIOUAET B ce0sl IOHATHE CIIOKHBIN TETIIOOOMEH?

2. Jlyist 9ero ucnonb3yercs opedpenue?

3. Kak paccunthiBaeTCs TeIionepenada yepes mioCKyr CTCHKY?

4, Bcerna nm tepMuyeckoe CONPOTHUBICHHE TEIUIONEPEIaud MEXAY JKUIKOCTSIMHU Yepes3
CTEHKY OOJIbIIIC TEPMUYECKOTO COMPOTUBIICHUS ITOM CTEHKHU?

5. Kak paccuutbiBactcss KOA((GUIMEHT TEIUIONEPEIayd Yepe3 MHOTOCIOWHYIO TUIOCKYIO
CTCHKY?

6. Kak paccunthIBaeTCs TeIIonepeaada yepe3 MIIMHAPUICCKYIO CTCHKY?

7. Kak ompexpensercs  JHHEWHOE  TEPMUYECKOEC  CONPOTUBIICHHWE  TEILIONEpEaadn

LUMIMHIPUYECKON CTEHKH /
8. JUJ1s 9ero ucrob3yeTcs TETION30I SN ?

6.2. Ouenounvie cpedcmea 015 RPOGEOCHUS NPOMEIHCYMOUHOU ammecmayuu (3auema)
6.2.1. Ilpumepnuwlii nepeuens 60npocos/3a0anuii K 3auemy (no oucuuniune):

1. OcHoBbI TeOpHuH TemnooOMeHa. OCHOBHbIE TIOHATHUS U ONIPEACTICHUS

2. Teopus TemnonpoBoHOCTU. 3aKOH Dypbe

3. TennonpoBOIHOCTh MaTEPHATIOB

4. JuddepennmanbHoe ypaBHEHNE TEMIONPOBOIHOCTH

5. Teopus TemnonpoBogHOCTU. OAHOCIONWHAS TUIOCKAsi CTEHKA

6. Teopus TerronpoBoAHOCTH. MHOTroCIOMHAs IIJI0CKask CTEHKA

7. OKBHUBAJICHTHBIM KO3 PUIUEHT TEIIONPOBOAHOCTH

8. Teopus TemnonpoBogHOCTH. OAHOPOHAS MIMHAPUYECKas: CTEHKA

9. O060011eHHOE YpaBHEHHE KOHBEKTHBHOW TEIIOOTAAuN

10. MHorocnoiiHasi HWJINHAPUYECKask CTEHKa

11. Hcnons30BaHue TEOPUH MOA0OMS sl pacdeTa Kod((HUIIMEHTOB KOHBEKTUBHON TEIJIO0T-
Taqu

12. EcTecTBeHHAs KOHBEKIIHUA

13. BbIHYX)1eHHAsT KOHBEKITHS

14. TennooTtaaya npu KUIMEHUU

15. Tennooraada npu KOHAEHCAUN

16. Tennonepenaua. [Inockas crenka

17. Temmonepenava. [{unuaapruyeckas CTeHKa

18. WuTeHcudukaius Termionepeaadu

19. TennoBas n3onsIUs

20. KpuTtnueckuii tuameTp QUINHIPUYECKON CTEHKH

21. Tennooomen nznmydenneM. OCHOBHBIC TIOHSTHUS U OTIPEICTICHUS

22. OcHOBHBIE 3aKOHBI U3JIy4EHUs

23. TemooOMeH U3Ty4eHHEM CUCTEMBI Tell B IPO3PAYHOM cpere

24, [TepeHoc MydnCTON YHEPTUH B MOTJIONIAIONIEH Cpeie



25. W3ny4enne razon

26. 3ammTa OT U3ITy4eHUs

217. CrnoHbIi TeroooMeH

28. TemooOMeHHbIe anmapatsl. Kiaccudukanus

29. Temonocurenu

30. Pacuer pexynepaTuBHBIX TEMJI000MEHHBIX allapaToB

6.2.2. lpuMepHbIe TeCTOBBIE 3aJaHUS K 3auenty

Bapuanm 1

Ne

i Bomnpoc BapuanTel oTBeTa

SArnsiercs ym cucrema nuddepennmans- | 1. Her, TonbK0 ypaBHEHHE KOHBEKTHBHOTO
HBIX YPaBHEHUI: a) KOHBEKTUBHOIO TEN- | TEIUIOOOMEHA.

nmooOMmena; ©) mepeHoca »Hepruu; B) | 2. [la, Bcs cucTeMa MepeYrCIIeHHBIX AU -
JIBYDKEHUS; T) CIUIOIIHOCTH - CHUCTEMOH, | (pepeHInaNbHBIX YPaBHEHUH.

MOJIHOCTBIO ~ XapaKTepu3ywolied coBo- | 3. HeT, ToJbKO ypaBHEHUs TEIUIOOOMEHA.
KYITHOCTh 3aKOHOB, OINpENeNomux npo- | 4. Het, Toibko ypaBHEHHE SHEPTHU.

1 | mecc KOHBEKTUBHOTO TETIOOOMEHA?

Bepno 5u, uro nepBblii 1o xoxy >xkuako- | 1. He BepHo
CTH psii TpyO B myuke umeeT Oosee Bbl- | 2. BepHo
COKMH KOA(pHUIMEHT TemaooTnadd, yeM | 3. Bennunna kospduureHTa TemiooTaaqu

MOCJIEAYIOLIUE PsAbI? OJIMHAKOBA I BCEX PAJOB TPYO.
4. la, TONBKO MPH IAXMAaTHOM Pacrojo-
2 KEHHUH TPYO.
B ¢opmyne pacdera miuotHocTH Teruio- | 1. TepMuueckoe compoOTHUBICHUE TETIIO-
BOT'O IIOTOKA MIPOBOJAHOCTU CTEHKHU
_ AT 1 2. TepMHUYECKOE COIPOTUBIIEHHUE TEIIOOT-
=7 o 1 a, oo Ja4qu
a, A a, 3. KoaddurmeHt temrepatypornpoBOaHO-
CTH
4. KoappuumeHT n30y1uu TUIMHIpUYE-
3 CKOM CTEHKH
MoryT 11 U30TepMHUYECKUE TTOBEPXHOCTH | 1. MoryT B JItOOBIX claydasx.
nepecexarbesi? 2. Her, He moryr.
3. MoryT, TOJIbKO B TBEP/BIX TENAX.
4 4. MoryT, TOJIBKO B JKHJIKOCTSIX.

1. CkopocTh TEIUIOOT/AAa4YM MPU HECTALMO-
HapHOM PEKUME

JUTH 2. [110THOCTH TEMJIOBOT'O MOTOKA

3. Ilorepu Tenna yepe3 MOBEPXHOCTH pas-
JIeJIEHHbIE SKPaHOM

4. JloxkanpHbIl KO3(DQUIMEHT TEerIonpo-

ITo hopmyne q = —/1? MOJKHO OIlpeJie-
n

5 BOJIHOCTH
Koaddumnment Tennonepenaun uepes 1 ke 1 2
MHOT'OCJIONHYIO MJIOCKYIO CTEHKY pac- T 1 1 . 1
CUYHUTBIBAECTCS: —+ ) —Ih| = |+
a,d, 24 d, ) a,d,
AAT
k="




Bomnpoc BapuanTel oTBeTa
/1
3 ke 1
A d,
1
4 k=7 5 1
a, A a,
[Iporecc mepexoaa KUIKOCTH B Ta3000- 1. CoxuMaeMOCThIO
pa3HOE COCTOSIHUE, TPOUCXOASAIIUI 2. Kunenuem
BHYTPH >KUJIKOCTH, HAa3bIBAIOT ... 3. Bosroukoii
7 4. TemnepaTypHbIM pacIIMPEHUEM
TBepapie Tenma ydacTBYIOT B TemnooO- | 1. Bcem cBoum o6beMom
MEHE U3JTydYCHUEM 2. TonbkO MOBEPXHOCTHIO
3. Toapko raagkoil MoBEPXHOCTHIO
4. TOJIbKO MOBEPXHOCTHIO M TOHKUM IOJ-
MMOBEPXHOCTHBIM  MOTPAHUYHBIM  CIIOEM,
8 omnpeensieMbIM 1o kputepuio JIbronca
OnpezenuTe BEIMUMHY MIOTHOCTH HoTo- | 1. 0 = 5000 B1/Mm?
ka (3a 1 c, gepe3 moBepxnocts B 1 M?) | 2.q=0,5 Br/™m>.
IIpY KOHBEKTHBHOM TeruioooMmene, eciu | 3. (= 500 Br/m?.
K02((DHUIMEHT KOHBEKTUBHOTO Temnoob- | 4. g = 500000 Br/m>.
mena o = 100 Br/m?-K, pasHocTh Temite-
paTyp CTEHKM M IIOTOKa >XHUIAKOCTH At=
9 | 50°K.
UeMy paBHO JIMHEHHOE TepMHuueckoe co- | 1. 1/a.
MPOTHUBJICHUE TEIUIOOTAAYN I LWAJIMH- | 2, ]_/(zad)_
IPUYECKON CTEHKHU? 3. 1/(ad).
10 4. 1/(ad?).
st ocymecTBieHus Teruionepeaadn ot | 1. YToOwl cTeHka o0nanana MUHUMAIbHBIM
KUIKOCTU K Trasy 4epe3 pasJeisiollyl0 | TEPMHUUECKUM CONPOTUBIECHUEM
W3 CTEHKY HEOXOJIUMO 2. Hanmnuue TypOyI€HTHOTO MOTOKA JABHU-
JKE€HUS TETJIOHOCTUTENEH
3. Pa3HOoCTh TEMIIEpATYp )KUAKOCTH U rasza
4. BeImomHUTE opebpeHne CTeHKH CO CTO-
11 pPOHBI Ta3a
TemnepaTypHbIM MOJIEM HA3BIBAIOT 1. COBOKYITHOCTh MTHOBEHHBIX 3HAaYEHUU
TEMITEpaTyp BO BCEX TOYKAX MPOCTPAHCTBA
(Tena) B JaHHBIM MOMEHT BPEMEHHU
2. COBOKYIMHOCTh MTHOBEHHBIX 3HAUYCHUU
IJIOTHOCTU TEIJIOBOTO TOTOKa BO BCEX
TOYKaX MPOCTpaHCTBa (Tena) B JAaHHBIN
MOMEHT BPEMEHU
3. IloBepXHOCTh C OAMHAKOBOM TeMmIepa-
TYpOH BO BCEX TOUKaX
4. I'panveHT TeMnepaTryp Ha MOBEPXHOCTHU
12 TBEPJIOTO TeJa
YacTh MoTOKa NaJar0IIero U3Iy4eHus, 1. IToTOKOM TOTJIOIIEHHOTO U3JTy4eHUS
OTpakeHHas TeJoM (cpenoit), Ha3biBaeT- | 2. [IoTOKOM OTpakeHHOTO U3TydEeHUs
13 | cs moToKOM 3. [ToToKOM PE3yIbTUPYIONIETO U3ITYICHHS




/a

Bomnpoc

BapI/IaHTBI OTBECTa

4. IToToKOM COOCTBEHHOTO U3ITYYCHHUS

14

B BepTukanpHO# TpyOE MOTYT OBITH
BBIJICTICHBI CIICTYIOIINE OCHOBHBIE 30HBI
B HAIPaBJICHUU JIBUKCHUS TIOTOKA C
XapaKTePHBIMU PEKUMAMHU KUTICHUS

1. IlomorpeB xuakoctu 6e3 mapoodpazo-
BaHMUSI - IOJOTPEB C OOpa30BaHMUEM I1apa Ha
CTEHKaX — dMYJIbCUOHHBIA — MPOOKOBBIM —
KOJBIIEBOM — 30HA BBICBIXaHUS IIJIEHKU
KHUJIKOCTH Ha CTEHKax

2. TloporpeB xwunkoctu 6e3 mapooOpaso-
BaHUs - MOJIOTPEB ¢ 00pa3oBaHUEM Mapa Ha
CTEHKaX — 3MYJIbCHOHHBIA — MPOOKOBBINA —
KOJILIIEBOM

3. TlomorpeB ¢ oOpa3oBaHueM Mmapa Ha
CTEHKaX — dMYJIbCUOHHBIA — MPOOKOBBIN —
KOJBIIEBOM — 30HA BBICBIXaHUS IIJICHKU
JKUJKOCTU HA CTEHKaX

4. DMyIbCUOHHBIM — IPOOKOBBIA — KOJIb-
1IEBOI — 30HA BBICHIXAaHUS TJICHKHU >KHUJIKO-
CTH Ha CTEHKax

15

FpaHI/I‘lHHe YCIOBUA KAKOTO poJa Ipu-
MCHAIOTCA JIA IMPOBCACHHA OLCHOYHBIX
PacdCTOB TCIJIOBLIX ITPOICCCOB

1. Ileporo poxna
2. Broporo pona
3. Tpetbero pona
4. YetepToro poaa

16

3akon Credana-bonbimana umeeT Bu

4

1. E=C—T 2.E=C-T*
100

4 4

3,E=C.L 4.E=C.T_

100 100

17

ITo popmyne
1 1 6 1

=—=— 4 — —_

kK o 1 «a
MO>KHO PacCUuTaTh

1. IToTepu TemIOTHI Yepe3 MIOCKYIO CTEH-
Ky

2. IlonHOE TEpMUYECKOE CONPOTUBIIEHUE
ITIOCKOM OJTHOCJIOMHON CTEHKH

3. [lonHOE TepMUYECKOE COMPOTUBIIEHUE
MHOTOCJIOMHOMN [UINHIPUYECKOU

4. TlomHOE TEPMUYECKOE COMPOTUBIICHUE
OJHOCJIOMHON IUIMHAPUYECKON CTEHKH

18

B kakoif mkaye Hayajio oTcyeTa BeaeTCs
oT abcoOTHOTO HYNA?

1. kana Lenscus

2. lllxana Peomropa

3. llIxana KenpBuHA
4. lllxasna Papenreiita

19

B kakux cioydasx TpyOOIpoBO/IbI HE
MOJJIEXKAT TETIOBON U30IISALUH?

1. ITpy HEOOXOAMMOCTH MPEAYTIPEKACHUS
Y YMEHBUIEHUS TEIJI0- WIH XO0JI0I0NOTEPD
2. Ilpu OTCYTCTBHUM BIMSHUS MTOBBIIICHUS
TeMIepaTypbl TpyOOIpoBO/ia B JIETHUH T1e-
PHOJI Ha POBEICHNE TEXHOJIOTUYECKOTO
nporecca

3. Ilpu npeBbIIEHUH TOTYCTUMOW TEMIIE-
paTypsl CTEHKH TpyOOIIpoBO/a 3a Mpeie-
namMu pabodeit mim 00CITy)KMBaeMOM 30HbI
4. Tlpu wHeoOXxomuMocTH oOOeCTeYCHUS
HOPMAJIBHBIX TEMIIEPaTypHBIX YCJIOBHH B
IIOMEILLIEHUHU




/a

Bomnpoc

BapI/IaHTBI OTBECTa

20

Kak wu3MmeHseTcs BEIHMYUMHA TEIIOBOIO
rmoroka Q Mo TOJIIMHE MHOTI'OCIIOMHBIX
CTEHOK MPHU OTCYTCTBUU B HUX TEIIOBBI-
JICJICHUM ¥ TEIUIONOIJIONIEHUN U B yCIO-
BUSX CTallMOHAPHOI'O pexuma?

1. TemnoBoii NOTOK Ha IpaHULE MEXKIY
CJIOSIMH YMEHBILIAETCSL.

2. TemynoBOoM NOTOK Ha IpaHULE MEXKIY
CJIOSIMU yBEIINYUBACTCH.

3. Teny10BOM MMOTOK Ha IPAaHULIE MEXKIY
JHOOBIMU CJIOSIMU OJIMHAKOB.

4. TemynoBOM NOTOK Ha IPaHULE MEXKIY
JHOOBIMM CIIOSIMM M3MEHSIETCSl CKauK000-
pasHo.

Bapuant 2

/a

Bomnpoc

Bapuants! otBeTa

TemnepaTypHbIM OJIEM HA3bIBAOT

1. COBOKYITHOCTh MT'HOBEHHBIX 3HAYCHUU
TEMIIEpPaTyp BO BCEX TOUKAX MPOCTPAHCTBA
(Tena) B TaHHBII MOMEHT BpEMEHHU

2. COBOKYNHOCTh MTHOBEHHBIX 3HAYCHUIl
IUIOTHOCTH TEIUIOBOTO IIOTOKAa BO BCEX
TOYKaX MPOCTpAHCTBa (Tela) B JAAaHHBIN
MOMEHT BPEMEHHU

3. TloBepXHOCTh C OAMHAKOBOW TeMIiepa-
TYpOM BO BCEX TOUKaX

4. I'pagueHT TemmepaTyp Ha MOBEPXHOCTH
TBEPJIOTO Tela

I'paHnyHbIE yCIIOBUS Kakoro poja Ipu-
MEHSIOTCA JJI1 IMPOBEJNCHUS OLEHOYHBIX
pacyeToB TEIJIOBBIX MPOLIECCOB

. IlepBoro pona

. Broporo pona

. Tpetwero pona

. UeTBeproro poaa

J171s TOTO 4TOOBI Y4acTBOBATH B TEILIO-
oOMEeHe U3 Ty4YeHUEM Tesa IOJKHBI OBITh
HarpeTbl

. Cepiaze 1000 K

. 1o mo6oit Temreparypsl
. He nmxe 273 K

BbIHYK/IEHHYI0  KOHBEKIIMIO  BO31yXa
OKOJIO OXJIAKJIAEMOM IOBEPXHOCTH HYXK-
HO TOJEPKUBATh

. C nmomo1ipio KoMIpeccopa

. C momo1p0 BEHTUISTOpa

. Hukakux crneuuanbHBIX CpEACTB MpH-
MEHSTh HE HYKHO, JIOCTaTOYHO TOJBKO
Pa3HOCTH TEMIIEPATYP BO3/lyXa U CTEHKH
4. BepHbl oTBeTHI | 1 2

1
2
3
4
1
2. Csriizze 500 K
3
4
1
2
3

Ilepeqaua TemoBoil dHepruu Oynaer
OCYHIECTBISATHCA

1. Ot MeHee HarpeToro Tena kK oosee
HarpeToMy

2. oT OoJIee HArpeToro Tejia K MeHee
HarpeToMy

3. Ot tena obmagaronero 0obIIei TEIIo-
€MKOCTBIO K Telly 00JIaaroeMy MeHbIIen
TEIIIOEMKOCTBIO

4. Ot 60ee TEIIOMPOBOISIIIETO TENS K
MEHEE TETUIONPOBOASAIIEMY

Enununer nsmepenus uucna Hyccenbra

1. M%/c

2. O6e3pa3mepHas BeJIU4YrHa
3. Bt/m

4. JIx/xr




Bomnpoc BapuanTel oTBeTa
/1
UeMy paBHO yaenbHOE TepMuueckoe co- | 1. 1/a.
MPOTUBJICHUE TEIJIOOTAAYU I IUIOCKOM | 2, 1/(09()_
CTEHKHU? 3. U(ax?).
7 4. 1/(ax3).
W3nyyaTh ¥ MOTIOIATh JIy4UCTYI0 3Hep- | 1. OgHoaToOMHbIE Ta3bl
TUIO MOTYT 2. JIByxaTOMHBIE I'a3bl C HECUMMETPUYHOU
MOJIEKYJIOH W Tra3bl ¢ OOJIbIIUM KOJHYe-
CTBOM aTOMOB B MOJIEKYIJIE.
3. TpexaroMHbI€ ra3bl ¢ HECUMMETPUYHOM
MOJIEKYJION
4. OnHOATOMHBIE Ta3bl C HECUMMETPUYHOM
MOJIEKYJIOH, a TaKKe JByX U 0oJiee arom-
HBIE Ta3bl
8
MoryT nu u3oTepMUYecKue NoBepxXHOCTH | 1. MoryT B M00BIX clydasx.
nepecexarbcesi? 2. Her, He moryr.
3. MoryTt, TOJTBKO B TBEP/BIX TelaX.
9 4. Moryt, TOJIbKO B )KHJIKOCTSIX.
OnpezenuTe BEIMUMHY MIOTHOCTH HoTo- | 1. 0 = 5000 B1/Mm?
ka (3a 1 c, gepe3 moBepxnocts B 1 M?) | 2.q=0,5 Br/™m>.
IIpY KOHBEKTHBHOM TeruioooMmene, eciu | 3. (= 500 B/m?.
K02 (HUIMEHT KOHBEKTUBHOTO Temnoo0- | 4. g = 500000 Br/m>.
mena oo = 100 Br/m?-K, pasHocTh Temite-
paTyp CTEHKM M IIOTOKa >XHUIAKOCTH At=
10 | 50°K.
Uto xapakrepusyer kod(pdunueHt Ten- | . MHTEHCHBHOCTh TemIoOOMEHa MEXKIY
J00TAAYU? MOBEPXHOCTBIO TEJIa M OKpY’Karoue cpe-
nou
2. VIHTEHCHMBHOCTH TEIUIONPOBOJAHOCTH B
TBEPJOM TelIe
3. BennuuHy TeniaooOMeHa n3ydyeHueM
4. Konn4ecTBO TEMIOTHI, KOTOPOE HEOOXO-
JUMO 3aTpaTUTh Ha HArpeB Tela Ha OJUH
11 rpagyc
3akon Kupxroda: 1. a=¢
1
2. E,(x)= I&”’Z exp(— x/5 )5
0
3. Qu, =l6/(-& Q. ~oTF)
n
12 4. ¢;F, +k2=;,(0ik|:i =F
SABnsiercs nmu cucrema nuddepenimans- | 1. Het, Tonpko ypaBHEHHE KOHBEKTUBHOTO
HBIX YpaBHEHHUH: a) KOHBEKTUBHOI'O TEM- | TEIIOOOMEHa.
nmoobmena; ©) mepeHoca »Hepruu; B) | 2. [la, Bcs cucTeMa mepedrclIeHHbIX AU -
JBUKEHUSI; T) CIUIOUIHOCTH - CUCTEMOH, | (hepeHIMaNbHBIX ypaBHEHUI.
MOJTHOCTBIO ~ XapakTepusyromeil coBo- | 3. Her, TonbKO ypaBHEHHS TEIIOOOMEHA.
KYITHOCTb 3aKOHOB, OIpenesstomux npo- | 4. Het, Toibko ypaBHEHHE YHEPTHH.
13 | mecc KOHBEKTUBHOTO TETNIOOOMEHA?




Bomnpoc BapuanTel oTBeTa
/1
Koadduuuent xonsekmmu paccumuthbiBa- | 1. bonee 2000
ercs o opmynam ana TypOyaentHoro | 2. bonee 3020
pexuMa JABM)KEHUs Ipu BenuuuHe Kpu- | 3. bonee 10000
14 | Tepus Pelinonbaca 4. Meunee 2320
Ecin pazHocts Temnepatyp Ha mosepx- | 1. 10 Ik
HOCTAX IUIOCKOM ojHOponHouM cteHku | 2. 1000 Ix
100 K, Tommuna crenxu 0,1 m, koaddu- | 3. 1000 Br/m?
nueHt TeruionpoBoaHoctd 1 BT/M*K, o | 4. 100000 B1/™M
IUIOTHOCTh  TEIJIOBOIO IIOTOKAa 4epes
15 | cTrenky Oyner paBHa
TennonpoBoAHOCTB 3TO 1. MonexynspHblii IEPEHOC TEIUIOTHI B Te-
JaxX WM MEXIy HHUMH, OOYCIIOBICHHBIN
MIEPEMEHHOCTHIO TEMIIEPATypPhl B paccMart-
pPUBAEMOM MIPOCTPAHCTBE.
2. IlepeHoc TemjoThI 3a CYET IEepeMelie-
HUS BEIIECTBA B IPOCTPAHCTBE.
3. Pacnpocrpanenue sHepruu OT U3iIyda-
IOIETO TeJa MOCPEICTBOM DSJIEKTpOMar-
HUTHBIX BOJIH.
4. MouneKyJsIpHbIi MepeHoC COMpPOBOXKIA-
IOIIUICS TTepeMEIICHUEM BEIIeCTBA B IIPO-
16 CTPaHCTBE
[Tap, Haxopsammiics B TepMoaAMHamMu4e- | 1. meperpersim;
CKOM paBHOBECHMHM C KHUAKOW a3oi, | 2. HACHIIIICHHBIM;
Ha3bIBACTCS 3. oCcTpBIM;
17 4. KUIIALLIUM.
TemoBoe u3irydeHue 3to 1. MoueKkynsipHBIil IEpEHOC TEIUIOTHI B Te-
JaxX WA MEXIy HHUMH, OOYCIIOBICHHBIN
MEPEMEHHOCTHIO TEMIIEPaTyphl B paccMart-
pUBAaEMOM MPOCTPAHCTBE.
2. MoneKkynsipHbIil IepeHoC COMpPOBOK/Ia-
IOILIUINCS MTepeMENIeHUEM BEUIeCTBa B IIPO-
CTpaHCTBE
3. IlepeHoc TemIOTHI 3a CYET IEpeMelie-
HUS BEIIECTBA B IPOCTPAHCTBE.
4. PacnipocTpaHE€HUE PHEPIHUU OT U3Jyda-
IOLET0 Teja MOCPEJCTBOM 3JIEKTpOMar-
18 HUTHBIX BOJIH.
Koaddumnuent termmooraaun s ra3oB B | 1. PaBeH koaddunmeHTy Temioornauu s
CpeaHEM HEMETaJUIMYECKUX TBEPJIbIX TEJ
2. Ha 2 nopsnka MeHblie yeM K03ppuiu-
€HT TEeIUIOOTAAuM ISl )KUJKOCTEN
3. 4eM KO3(PPUIUEHT TEIUIOOTAAYN JUIS
JKUJIKOCTEN
4. Omnpenensiercss Mo KodPUITMEHTY Ter-
JOTPOBOJHOCTH U1l HEMETANIMYECKHUX
19 TBEPJBIX TEJ
Kak cBsi3anbl Mexay co0oil mimoTHOCTH | 1. [IMOTHOCTH TEmIOBOrO MOTOKA YBEINH-
TEIJIOBOTO MOTOKA M BEJIMYMHA TEperpe- | YMBaeTcs
20 | Ba mpU TUICHOYHOM PEIKUME KUTICHUS? 2. [In1oTHOCTH TEIJIOBOTO MOTOKA OCTAETCs




/a

Bomnpoc

BapI/IaHTBI OTBECTa

HEN3MEHHOMU

3. II7OTHOCTH TEMJIOBOrO IOTOKA paBHA
HYJIIO

4. 1INOTHOCTH TEIJIOBOTO IMOTOKA YMEHb-
[IaeTcs

Hanuuue sxpanon

1. He Bnusier Ha mepenaydy TEIUIOTHI U3ITY-
YCHHEM

2. CyIllecTBEHHO TOBBIIIACT Iepenavy
TEIUIOTHl HM3JIYYCHHEM MEXAYy IBYMs TIO-
BEPXHOCTSIMH B BaKyyMe

3. CyliecTBEHHO CHIDKAeT Iepenady Tel-
JIOTHI U3JIyY€HUEM MEXIy ABYMs MOBEpPX-
HOCTSIMH B BaKyyMe

4. CHIKaeT TEIJIOBYIO HArpysKy MHpu HcC-
MOJIb30BaHUE KOXKYyXOTPYOUaTOro TeTIo-
0OMEHHUKa

Bapuanr 3

/o

Bompoc

BapI/IaHTBI OTBCTa

Uro xapaktepusyer KO3(PPHUIMEHT Ter-

JIOTIPOBOTHOCTH?

1. VIHTEHCHUBHOCTH TEIIOOOMEHA MEXITY
MOBEPXHOCTBIO TE€JA M OKPYKAKOLIEH cpe-
oou

2. VIHTEHCHBHOCTH Tmepenavyu Teria B
TBEPOM Telle

3. BennuuHy TeniaooOMeHa n3ydyeHueM

4. Konn4ecTBO TEMIOTHI, KOTOPOE HEOOXO-
JUMO 3aTpaTUTh Ha HarpeB Teja Ha OJUH

rpagyc

Benmuuna YACJIBHOTO TCIJIOBOT'O IMTOTOKA

OTpeaessieTCs

1. PazHOCTBIO TEMIIEpATYp

2. Pa3zHoCTEIO TaBiIeHMI

3. Pa3HOCTBIO KOHIIEHTpaUil
4. Pa3HOCTBIO TEINIOEMKOCTEH

JlonyckaeTcst 1M npuMeHeHue Oe3pas-
MEpPHBIX (HOPMYJ, COOTBETCTBYIOLIUX Te-
YeHHUIO B KPYIUIBIX TpyOax, /uis pacuera
TEIUIOOT/aYM IIPU IIONEPEUYHOM OMBIBA-

HUU TPYO?

1. Jlonmyckaercsa mnpu JIOOBIX peXUMax
OMBIBaHUS.

2. Jlomyckaercst TOJIBKO IS ciydast KOpH-
JIOPHOT'O PacIOI0KEHHUS IydKa TpYO.

3. Jlommyckaercsl TONBKO ISl CiIydasl IIax-
MaTHOT'O PacIoJIOKEeHUs ITydKa Tpyo.

4. Her, He nomyckaeTtcs.

B razax nepeaada TCIuia OCymeCTBIACTCA

3a CUCT

1. JIBm>keHUs CBOOOTHBIX DIIEKTPOHOB

2. IloctynaTenbHOro W BpallaTEIbHOIO
JBUKEHUSI MOJIEKYJ MJI aTOMOB

3. Tpenus conpukacaromumxcs CIOeB

4. Onepruu ['mnca

I'pannunbie ycnoBus I poaa (mepBoe kpa-

€BOE YCIIOBUE) COCTOSAT B

1. 3amanuu pacnpeneneHusi TeEMIEepaTypbl
Ha MOBEPXHOCTH Tella KaK (PYHKLIUHU KOOp-
JTUHAT U BpEMEHU

2. 3ajaHun pacrpeneneHuss TeMIEepaTypsl
OT BpEMEHU




Bomnpoc BapuanTel oTBeTa
/1
3. 3ajmaHuu pacrpeiesieHus] TJIOTHOCTH
TEIUIOBOTO TIOTOKAa HAa IOBEPXHOCTH Teja
KaK (QyHKIMSI KOOpAMHAT U BPEMEHU
4. 3ajaHuy 3aBUCUMOCTH IUIOTHOCTH TeIl-
JIOBOTI'O MOTOKA BCIIEACTBHE TEIIONPOBOJ-
HOCTH CO CTOpPOHBI Te€Ja OT TEMIIeparyp
IIOBEPXHOCTH TeJIa U OKPY’KAIOILIEH Cpefibl
YacTh MOTOKA MAJArOIIEro U3JIy4eHus, 1. IToTOKOM IOTJIOLIEHHOT O U3Iy4YEHUS
OTpa)keHHas TeJoM (cpeoi), Ha3biBaeT- | 2. IIoTokoM OTpa’keHHOro U3J1yuyeHus
Csl IOTOKOM 3. IToTOKOM pe3ynbTUPYIOIIETO U3JIy4YEHUs
6 4. IToTOKOM COOCTBEHHOTO U3ITyYCHHUS
Kak u3zmensercs BeJIMynHa JIOTHOCTH 1. 3Hauenue q U3MEHsAETCS 110 JMHEHHOMY
TEIIOBOTO NIOTOKA (| 110 TOJIIIUHE IJIOC- | 3aKOHY
KHMX MHOTOCJIOMHBIX CTEHOK IIPH OTCYT- 2. 3Ha4yeHue q U3MeHseTCs 0 TUnepooIu-
CTBUU B HUX TEIUIOBBIJICTICHUN U TEIUIO- | YECKOMY 3aKOHY.
IIOTJIOLEHUM U B YCIIOBUAX CTallMOHAP- 3. 3HaueHue q OIMHAKOBO.
7 | HOTO pexuma’? 4. 3nayeHue q yMEHBIIAETCSI.
Ecnmu Ha nByx oauHakoBbIX Iuiockux | 1. [la, ecnu paznuunblie K03 GULIEHTHI
CTEHKaxX OJMHAKOBOW TOJIIIMHBI HAOIIO- | TEIUIOOTAAYH.
JaeTcsd OJMHAKOBBIM Iepenaj TemIepa- 2. Jla, ecitit OTMHAKOBBI KOA((UIUEHTBI.
Typ, TO MOXeT Ju ObITh paznuuHol | 3. Her, He Moxer
IUIOTHOCTh (MHTEHCUBHOCTB) TeIuioBoro | 4. [la, eciiu CKOpOCTH MOTOKOB € 00eux
8 | moToka yepe3 ITH CTCHKH? CTOPOH CTE€HKHU OJINHAKOBBI.
JloctarouHo s 3Hath quddepenimans- | 1. [a, apyrue ycnoBus He TpeOyroTCs.
HO€ YpaBHEHHE TEIUIONPOBOJHOCTH, 4TO- | 2. HeT, 1y1s 3TOro Ha/lo MPOMHTErpUPOBATh
Obl ompenenuTh TeMIepaTypHoe moje B | AuddepeHnnaibHoe ypaBHEHUE, JOIO-
TBEpAOM Teie (B 000N TOYKE M B JIIO- | HEHHOE HaYaJIbHBIMU U TPAaHUYHBIMU
0011 MOMEHT BpeMeHH)? YCIIOBUSIMH, a TAK)K€ BBECTU 3HAYECHMS T10-
CTOSIHHBIX UHTEIPUPOBAHUS.
3. Heo6x01uMO TONOJIHUTE YpaBHEHUE
IPaHUYHBIMU YCIOBUSIMH.
4. Heo6Xx01MMO JIOMIOJTHUTH ypaBHEHUE
9 HAYaJIbHBIMH YCJIOBUSIMHU.
[In0THOCTH HOTOKAa Macchl, Kr/(M%> ¢), | 1. m. =—/4 (dC/ dn)
BHYTpHU bazwl, Hanmpumep, OT | 2. m=—A-gradt =\ -Vt
TOBEPXHOCTH  pa3jiena B S1PO, MOKHO | o Blc. —c.)
BBIYHCIIUTH 110 YPaBHEHUIO:
10 4. m, =—\,dcdn
IIpu noctmxkenuun nepBoi kputuueckoil | 1. HaumHaercs npouecc KuneHus.
IJIOTHOCTA  TEIUIOBOrO0 MOTOKa mpH | 2. [Iy3bIppKOBBIN pEeKUM KHIIEHHS IEPEXO-
KUIIEHUH JUT B TUIEHOYHBIA PEKUM.
3. [Iponecc KumeHwrs MpeKkpaniaeTcs.
4. Imeer MecTO BO3pAacTaHHE IUIOTHOCTH
11 TEIJIOBOTO NOTOKA.
Yem ompenensieTcs MHTEHCUBHOCTH Tenl- | 1. Hannumem mapoBoii miieHKH Ha MOBEPX-
JOOTAAYM TMpH IUICHOYHOM KHIIEHUHU | HOCTH
XKUAKocTn? 2. Yacroroil oOpazoBaHMs MYy3bIPHKOB Ha
TBEPAOM MOBEPXHOCTH
3. O0OBbeMOM KHUTISILIEH KUAKOCTH
12 4. CpoiicTBaMH TBEPOW MOBEPXHOCTH OT-




/a

Bomnpoc

BapI/IaHTBI OTBECTa

Jarouied TeIio

13

dopmyna

Nu =f(Re, Pr)
BBIPAXKAECT:

1. O6001IeHHOE ypaBHEHUE KOHBEKTHBHO-
ro TEII00OMEHa sl CTAllMOHAPHOTO Te-
YeHUs

2. VYpaBHEHHE HECTaI[MOHAPHOTO TEIUIO-
oOMeHa.

3. YpaBHeHHE HECTAI[MOHAPHOTO TEILIO-
oOMeHa MpHU CII0KHOM TEIJIO00MEHE.

4. VYpaBHEHHE HECTallMOHAPHOTO TEIUIO-
oOMeHa TpH HAIMYUM €CTECTBEHHOW KOH-
BEKIIMA ¥ OOBEMHBIX MCTOYHHKOB TEINIO-
BBIJICJICHHUS B HEOIPAHUYCHHOM 00bEME.

14

Macconepenayda 31o

1. MaccooTnaya noj J€HCTBUEM MOJIEKY-
nspHoit nuddy3un

2. IepeHOC MacChl B MpeJienax OqHOH (a3bl
(rOMOTEHHBII MacCONEPEHOC)

3. mepeHoc Macchl ¢ MOBEPXHOCTH pasferna
(a3 depe3 MOrpaHUYHBINA CJIOH B SIIPO TO-
TOKa

4 TlepeHOC OJHOTO WM HECKOJBKUX BE-
IECTB U3 OJIHOW (ha3bl B APYTYIO Yepes mo-
BEPXHOCTh paznena (a3 (rereporeHHbIN
MacCOMNEPEHOC)

15

Snpom KkuaKol MM razoo0pa3zHol ¢a3bl
Ha3bIBAOT

1. OcHOBHY0 yacThb (pa3bl, B KOTOPOIii mose
KOHIEHTpaluii KOMIOHEHTOB MOCTOSIHHO
2. Yacth (a3bl, B KOTOPOH CKOPOCTH JIBU-
KEHMsI YaCTHI] HauOoJIbIIast

3. Yactp (azbl, B KOTOPOH MPOTEKAIOT OC-
HOBHBIE MacCOOOMEHHBIE IPOLIECCHl 3a
CYeT Pa3sHOCTHU KOHIEHTpAaUuil KOMIIOHEH-
TOB

4. OcHOBHYIO 4YacTh (a3bl, UIsI KOTOPOH
XapaKkTepeH B OCHOBHOM TEIJIOOOMEH 3a
CYeT KOHBEKTUBHOM TEIIOOTAAYU

16

OcHoBY ieHOYHOU MoJienu JIpronca u
YuT™MeHa cocTaBisieT IpeanoaoKeHue,
qTo

1. B xaxmoii (haze Kk MOBEPXHOCTH pa3jesia
¢da3 mpUMBIKAIOT HETOJABMKHBIE WM Ja-
MUHApHO JBUXKYIIUECS IUIEHKH, B Ipeje-
JaxX KOTOPBIX Macca MEPEHOCUTCS TOJIBKO
MoJieKyIsipHO# tuddysneit

2. Ilomumo sAxpa, B KOTOPOM KOHIIEHTpa-
1S MepeaBaeMOro BeIleCTBa MOCTOSHHA,
€cTh TypOYJIEHTHBIN NOTPaHUYHBIN CIOH, B
KOTOPOM BEILECTBO MEPEHOCUTCS TypOy-
JICHTHBIMU ITYJIbCALUSIMHU

3. Inddy3noHHBINH TOACTION, TPUMBIKAO-
IIUH HENOCPEACTBEHHO K IIOBEPXHOCTH
pasnena a3, XxapakTepuszyercs TaKxke
OOJIBLINM I'PAAMEHTOM KOHIIEHTPALUI

4. Macconepenada IpoOUMCXOAUT HETOCPEI-
CTBEHHO IpaMH [TIOTOKOB




Ne
Bomnpoc BapuanTel oTBeTa
/1
CootHomienue mexay eauHunedn usme- | 1. 1 1x=4200 kkan
penus konuyectBa teria cucteMbl CU u | 2. 1 kxkan=4200 [Ix
BPEMEHHO JoIyckaemoil k npumeHenuto | 3. 1 kkan=4,186 Jx
17 | xamopueii 4. 1 xxkan=4186 JIx
Kak onpenensiercs BenuuuHa pe3ynapTu- | 1. Kak pa3HOCTh MOTOKOB MaJaroLIEro U
PYIOILIEro MOTOKA U3ITyYeHUs 3¢ (HEeKTUBHOTO U3TyYEHUS
2. Kak pa3HOCTh MOTOKOB COOCTBEHHOTO H
MaJar0IIero U3JIy4YeHus
3. U3 paBeHCcTBa PE3yNbTUPYIOIIETO U COO-
CTBEHHOT'O ITOTOKOB
4. 13 paBeHCTBa Pe3yJbTHPYIOLIETO U TI0-
18 [JIOLIEHHOT'O IIOTOKOB
JlomyckaeTcst i MPUMEHEHUE PacueTHBIX 1. Ilpumenenue hopMyIt MOTYYeHHBIX IS
(GbopMyIl, COOTBETCTBYIOIIMX TEYEHHMIO B | TEUYEHMS MOTOKA B KPYIIIBIX TPyOax, s pac-
KpyriblX TpyOax, /uid pacuera TeliooT- YyeTa TEIUIO0T/Iau [IPU TEYEHUH C IPYroi
Ja4d TIpU TEYCHUU B TpyOax HEKpyraoro | (opMoii MOMepeyHOro CeueHusl He A0IMyCKaeT-
MONEPEYHOr0 CeYEeHUs? csl.
2. [la, ¢ MOMOIIbIO BBEICHUSI SKBUBAJICHT-
HOrO JAMaMeTpa U IpHU Y4eTe OIpe/esieH-
HBIX OTPaHUYEHUI.
3. [a, ecnu B (hopMyIIbl BBOJUTCS BEITUYH-
Ha DKBUBAJICHTHOIO auamerpa 0e3 yuera
JIPYrUX OrpaHUYECHHMN.
4. [1a, npu BBICOKUX CKOPOCTSAX JBUKEHUS
19 MOTOKA.
Hocratouno nu 3Hath muddepernuans- | 1. [la, apyrue ycnoBus He TpeOyrOTCS.
HO€ ypaBHEHHE TEIUIONPOBOJHOCTH, uTO- | 2. Her, A 3TOro Ha/10 MPOMHTETPUPOBATH
Obl OmpelnenuTh TemIepaTypHoe moje B | nuddepeHimanbHoe ypaBHEHUE, JOTOJ-
TBEpJIOM Telie (B JIFOOOM TOYKE W B JIIO- | HECHHOE HAuYaJbHBIMH M  TPAaHUYHBIMU
00if MOMEHT BpeMeHH)? YCIIOBUSIMH, a TAKXXE€ BBECTU 3HAYEHUS I10-
CTOSTHHBIX UHTETPUPOBAHUS.
3. HeoOxomumMo [OTMONHHUTH YpaBHEHUE
TPAaHUYHBIMU YCIIOBUSIMH.
4. Heo0x0oIMMO MONOTHUTH YpaBHEHHE
20 HAYaJIbHBIMH YCJIOBHUSIMHU.

6.3. Onucanue noka3areJsieil 1 KpuTepreB KOHTPOJISI YCIIEeBA€MOCTH, OIIUCAHUE

MIKAaJ OIICHUBAaHUA
6.3.1. Kpurepuu oueHOK MPOMeKYTOUHOM aTTecTanuu (3a4er)

Onenka

Onucaumne

3auTeHo

[Nocemenue 6onee 50 % NEKIMOHHBIX U MPAKTHYECKUX 3AHSTHIA, CTYIEHT TBEPIO
3HAET MaTepuai, FPAMOTHO U IO CYILECTBY U3Jaraet ero, He 0mycKas cyIie-
CTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC; BCE MPEAYCMOTPEHHBIE TIPOTPaMMOI
00ydeHus 3a/1aHUs BHITIOJIHEHBI, KAYECTBO UX BBHIMIOJIHEHUS JIOCTATOYHO BBICOKOE;
B TEUYEHHE CEMECTPAa BEITIOIHII TBOPUYECKYIO paboTy.

He 3auteno

ITocemenne menee 50 % NEKIMOHHBIX U MPAKTHYECKUX 3aHATHI; CTYICHT HE 3Ha-
€T 3HAYMTENBbHON YacTH MaTepuaa, JOMyCKaeT CYIIeCTBEeHHBIE OINOKH B OTBETaX
Ha BOIIPOCHKI; OOJBIIMHCTBO MPETYCMOTPEHHBIX POTPaMMOil 00YUCHUS 33 aHuiH
HE BBIITOJIHEHO, KAYECTBO MX BBIITOJIHEHUS OIEHEHO YHCIOM 0aJUIOB, OJM3KUM K
MUHUMAJIEHOMY.




Ilpumepnan wkana oyeHUBaAHUA 3HAHUIL 8 MeECM 080Ul hopme:

KoaunyecTBOo NpaBUJIbHBIX 0TBETOB, %o Ouenka
0-49 He 3auteno

50-65 3auTeHo

66-85 3aureHo

86-100 3aureHo

7. YYHEBHO-METOANYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHUE
JAUCHUIIJINHBI

7.1. PexomenayemMas uTeparypa
7.1.1. OcHoBHasI AuTEpPATypa
1. 3amaneeB, 3.X. OCHOBBI THAPABIMKH M TEINIOTEXHUKH [ DIIEKTPOHHBIN pecypc] : yueOHOe 1oco-
oue / 3.X. 3amainees, B.H. Ilocoxun, B.M. Yedanos. — Dnexrpon. gan. — Cankt-IlerepOypr :
Jlanb, 2014. — 352 ¢. —https://e.lanbook.com/book/39146.
2. Hekpacos, P.IO. Temnodusuka u ruppaBivka B TEXHOJIOTHYECKUX CHCTeMax He(TerazoBoro
o0opymoBanus [DnekTponHblii pecype] : yueonuk / P.}O. Hekpacos, JI.C. I'a0bimena, V.C. Ilytu-
noBa, FO.M. HekpacoB. — OnekrtpoH. gaH. — Tiomenp : ToomI'HI'Y, 2014. — 172 c. —
https://e.lanbook.com/book/64507.
3. Kpyrnos, I'.A. TennorexHuka [ DneKTpoHHBIH pecypce] : yuebHoe nmocodue / I'.A. Kpyrnos, P.1.
bynrakosa, E.C. Kpyrnosa. — Onektpos. gan. — Cankrt-IletepOypr : Jlanp, 2012. — 208 ¢c. —
Pexxum moctyma: https://e.lanbook.com/book/3900.
4. Apytionos, B.A. Temmodusuka u Temmorexuuka: Termmodusuka: Kype nekmuii [DneKTpoHHbBIN
pecypc] : yueOHoe mocobue / B.A. Apytionos, C.A. Kpynennukos, I'.C. CoopmukoB. — Iek-
TpOH. paH. — MockBa : MHCHUC, 2010. — 228 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/2083. — 3aru. ¢ sxpaHa.

7.1.2. lonoJHUTEJILHAS JIUTEPATypa

1. Apytionos, B.A. Tennodusuka, TemIoTexXHuKa, TeI000MeH. MexaHnka *HUAKOCTEH M ra3os.
JlaGopaTopHbIil MpakTUKyM [DIEKTPOHHBIN pecypc] : yueOHoe mocobue / B.A. ApytioHos, B.A.
Kanuranos, U.A. Jlesunkuii, C.H. [lln6anoB. — DnektpoH. nan. — Mocksa : MUCUC, 2007. —
85 c. — Pexum nmocryna: https://e.lanbook.com/book/1813.

2. Kpyrnos, I'.A. Terumotexuuka. [IpakTudeckuii Kypc [ DIEKTPOHHBIN pecypc] : yaeOHoe mocodue /
I''A. Kpyrnos, P.W1. bynrakosa, E.C. Kpyrnosa, M.B. AnapeeBa. — DnekTpoH. gaH. — CaHKT-
[TerepOypr : Jlans, 2017. — 192 c. — Pexwum noctyna: https://e.lanbook.com/book/96253.

7.1.3. YueOHo-MeTOAMYeCKOe o0ecneyeHne

1. TenmnmoTrexHUWKa W HarpeBaTeNIbHBIC YCTPOWCTBa: MeTonnueckue yKazaHus K JIaDOpaTOpHBIM pa-
ooram / Banos I1.B., CuzsikoBa E.B. Uado-/IA. CIIO6, 2018 - 23 c.

2. ApytioHoB, B.A. Temnopusnka, TeIoTeXHUKA, TeMI000MeH. Tertomacconeperoc. TormmBo u
orueymnopsl. TernoBas pabota neueil. JlaboparopHblit mpakTUKYM [ DNEKTPOHHBIN pecypce] :
yaebnoe mocodue / B.A. Apytionos, B.A. Kanuranos, 1U.A. Jlepunkuii, C.H. [lIn6anos. —
OnektpoH. nan. — Mocksa : MUCHUC, 2007. — 136 ¢. — Pexum gocryna:
https://e.lanbook.com/book/1814.

7.2. Ba3pl JaHHBIX, YJIeKTPOHHO-0HOJIMOTEeYHbIE CHCTEMbI, HH(POPMAIMOHHO-CIIPABOYHbIE U
MOUCKOBbIE CHCTEMbI

1. EBponeiickas nudponas oudaunoreka Europeana: http://www.europeana.eu/portal

2. npopManmoHHO-U3IATEIBCKUI LIEHTP 10 T€OJIOTUH U HEIPONOIb30BaHNI0 MHUHUCTEPCTBA MTPH-

poaHbIX pecypcoB u skosioruu Poccuiickoit @enepannu - OOO "TTEOMHOOPMMAPK"-

http://www.geoinform.ru/

3. UadopmarimonHo-aHaIUTHUECKUI meHTp «Munepam» - http://www.mineral.ru/


https://e.lanbook.com/book/64507
http://www.geoinform.ru/
http://www.mineral.ru/

4. Koncynwsrantllmtoc: cmipaBoYHO - TOMCKOBAs cHCTEMa [ DJIEKTPOHHBIN pecypc]. -
www.consultant.ru/.

5. Mupoas rudposas 6udarorexa: http://wdl.org/ru

6. Hayunas anektponnas 6ubmuoreka «Scopus» https:// www.scopus.com

7. Hayunas anektponHas oubiauoreka ScienceDirect: http://www.sciencedirect.com

8. Hayunas snexrponnas 6ubimoreka «eLIBRARY»: https://elibrary.ru/

9. ITouckossie cucreMbl Yandex, Google, Rambler, Yahoo u ap.

10. Cucrema TAPAHT: s1eKTpOHHBIN NEPUOTUIECKUI CIIPABOYHHK [ DJIEKTPOHHBINH pecypc]
www.garant.ru/.

11. TepMuueckre KOHCTAHTHI BEIIECTB. DJIEKTPOHHAs 0a3a TaHHBIX,
http://www.chem.msu.su/cgibin/tkv.pl

12. Dnekrponnas 6ubnuoreka Poccuiickoii ['ocynapcTeennoii bubnmorexu (PI'B):
http://www.rsl.ru/

13. Dnekrponnast 6ubmmoTeka yueOHUKoB: http://studentam.net

14. DnekTpOHHO-OMOIMOTEUHAS CUCTEMA U3IATEIIBCKOTO IIEHTpa «JIaHb»
https://e.lanbook.com/books.

15. DnekTponHO-6n6IHOTeuHas cuctema «9BC FOPAUT» www.biblio-online.ru.

16. DnexTponnas 6ubimoreynas cucrema «Hannonansaslil mdpoBoii pecype «PyKkoHT»».
http://rucont.ru/

17. DnekrporHO-OMOIHOTEUHAs cucTema http://www.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

8.1. MaTepuaIbHO-TEXHHYECKOE OCHAIIIEHHEe Ay TUTOPHii

Criennanu3upoBaHHbIE AyAUTOPHUH, UCIIOJIB3YEMBIE IPU IIPOBEIECHUY 3aHATUN JEKIIMOHHOTO TUIIA U
MPaKTUYECKUX (CEMUHAPCKMX) 3aHATUN, OCHALLEHbl MYJIbTUMEIUNHBIMU MPOEKTOPAMU U KOMILIEKTOM
annaparypsl, HO3BOJISIOIIEH 1EMOHCTPUPOBATh TEKCTOBBIE U I'paMueCcKue MaTepUabl.

B yueOHOM mporecce MCMONb3yeTcss KOMILIEKT JEMOHCTPALMOHHBIX CTEHJIOBBIX MaTEpUajoB IO
TEMaM Kypca.

8.1.1. Ayautopuu nAjs NpoBeaeHUs JCKIUOHHBIX 3aHATHI

128 nocaoounvix mecm

OcnameHHOCTh: CTOJI MMCBbMEHHBIN — 65 IIT., CTYJ ayAUTOPHBIN — 128 mT., Kpecao ayJuTOpHOE —
1 wr., TpubyHa — 1 wr., TpuOyHa HacTonbHasg — | 1IT., ToCKa HacTeHHast — 2 wT., komnbiotep 400G1,
N9ES8ES — 1 wr., monutop PROLITE TF1734MC-B1X — 1 mrt., 3xpan SCM-4308 — 1 1mT., npoekTop
XEED WUX6010 — 1 mT., cucrema akyctudeckas Sound SM52T-WH — 8 mr., mutakat — 9 mir.

[lepedyeHp IHMIIEH3MOHHOrO MporpamMmHoro obecneuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, Microsoft Open License, AHTHBHpPYCHOE NPOTPaMMHOE
obecnieuenne Kaspersky Endpoint Security, 7-zip (cBoGomuno pacmpoctpansemoe I[10), Foxit Reader
(cBobomHO pacmpoctpansiemoe [10), SeaMonkey (cBobomno pacmpoctpansemoe I[10), Chromium
(cBoGomHO pacmpoctpansemoe [10), Java Runtime Environment (cBobGomHo pacmpoctpansiemoe 110),
doPDF (cBobomno pacnpoctpansiemoe [10), GNU Image Manipulation Program (cBoGomnHo
pacnpoctpansiemoe I10), Inkscape (cBobomHo pacmpoctpansiemoe I10), XnView (cBoOOIHO
pacmpoctpansiemoe [10), K-Lite Codec Pack (cBo6omno pacmpoctpansiemoe I[10), FAR Manager
(cBo6oaHO pacnpocTpansemoe 110).

60 nocadounwvlx mecm

Cron nmucbMeHHbIN — 31 1wT., cTyn ayauTopHblit — 60 mT., Kpecno ayauropHoe — 1 mrt., TpuOyHa
HacToJbHAs — | mT., JOCKa HamoJibHas MoOwibHas — 1 mT., HOyTOyk 9ONBOAO2-VQ1400 — 1 mmr.,
npoektop XEED WUX450ST — 1 mt., 3xpan SCV-16904 Champion — 1 mir., mimakat — 5 mrT.

[lepedyeHr mUIEH3MOHHOTO mMporpaMMHoro obecredeHus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, AHTuBHpycHOe mporpammHoe obecredenne Kaspersky
Endpoint  Security, 7-zip (cBobGomHo pacmpoctpansemoe I10), Foxit Reader (cB0GOIHO
pacnpoctpansiemoe [10), SeaMonkey (cBobGomuo pacmnpoctpansemoe [10), Chromium (cBoGOIHO


https://elibrary.ru/

pacmpoctpansemoe I10), Java Runtime Environment (cBo6omuHo pacmpoctpansemoe [10), doPDF
(cBoGomHO pacmpoctpansemoe 110), GNU Image Manipulation Program (cBoGomHO pacmpocTpaHsiemMoe
I10), Inkscape (cBoGoaHO pacmpoctpansemoe [10), XnView (cBoboano pacmnpoctpansiemoe I10), K-Lite
Codec Pack (cBoboano pacrpocrpansemoe I10), FAR Manager (cBo6omHO pacnpoctpansiemoe [10)

8.1.2. Ayautopum 1Jisl IpoBeAeHNsI MPAKTUYECKUX (CEMUHAPCKUX) 3aHATHI

32 nocadoyHwvix mecma

Cron mucbMeHHBIH — 17 1WT., CTyA ayAUTOpPHBIA — 32 mWIT., Kpecio ayauropHoe — 1 mrt., TpuOyHa
HacTosibHas — 1 mT., JOCKa HACTeHHas — | mT., muakar — 6 wr.

[lepexatnast mynbTHUMeHitHas ycraHoBka (HOyTOyk Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); meims nmpoBoanas Genius Laser; mpoektop DLP Texas Instruments VLT
XD600LP; croiika nepeaBuxkHasi METANIMYECKast MHOTOSIPYCHas ).

[lepedyeHr IUIIEH3MOHHOTO TMporpamMmMHoro obecrnedeHus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AntuBumpycHoe mporpammuoe obecneuenue Kaspersky Endpoint
Security, 7-zip (cBoboxno pacnpoctpansemoe I10), Foxit Reader (cBob6oano pacmpoctpansemoe I10),
Sea Monkey (cBoboano pacupoctpansiemoe [10), Chromium (cBoGomHO pacupoctpansemoe 110), Java 8
Runtime Environment (cBo6oano pacmpoctpansemoe [10), do PDF (cBo6onno pacnpoctpansiemoe I10),
GNU Image Manipulation Program (cBobGomHo pacnpoctpansemoe I1O), Inkscape (cBoOomHO
pacnpoctpansiemoe 110), Xn View (cBoboano pacmpoctpansemoe I10), K-Lite Codec Pack (cBoGonno
pacmpoctpansiemoe [10), FAR Manager (cBo6oano pacnpoctpansiemoe 110).

30 nocadounvix mecm

Cros nuceMeHHbI — 16 mrT., cTyn ayautopusiii — 30 wt., Kpecio ayautopHoe — 1 mr., TpuOyHa
HacToJbHas — | WIT., TOcKa HacTeHHas — | WIT., MaKaThl — 5 IIT.

[lepexatnast mynbTHUMeuitHas ycraHoBka (HOyTOyk Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); mbius npoBoaHas Genius Laser; nmpoexktop DLP Texas Instruments VLT
XD600LP; crolika nepenBrKHAsT METALTUYECKAst MHOTOSIPYCHAs ).

IlepeyeHp JUIIEH3MOHHOTO MporpamMmHoro ooOecnedenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AuntuBupycHoe mnporpammuoe oOecrneuenue Kaspersky Endpoint
Security, 7-zip (cBoboxno pacnpoctpansemoe I10), Foxit Reader (cBob6oano pacmpoctpansemoe I10),
Sea Monkey (cBo6oaHo pacrnpoctpansemoe [10), Chromium (cBo60oaHO pacnpoctpansiemoe I10), Java 8
Runtime Environment (cBo6oano pacnpoctpansemoe [10), do PDF (cBo6onno pacnpoctpansiemoe I10),
GNU Image Manipulation Program (cBoGoano pacmpoctpansiemoe I10O), Inkscape (cBoGomHO
pacnpoctpansiemoe I10), Xn View (cBoOonHo pacnpoctpansemoe I10), K-Lite Codec Pack (cBo6oaHO
pacmpoctpansiemoe [10), FAR Manager (cBo6oanH0 pacnpoctpansiemoe [10).

28 nocaooumnvix mecm

Crost mucbMeHHBIA — 15 WT., CTYN ayAUTOpHBINA — 28 WIT., Kpeciao ayauTopHoe — 1 mrT., TpubyHa
HacTonbHas — | mT., Tocka HacTeHHas — | mT., IIakaT — 5 mrT.

[lepexatHast mynpTuMenuiiHas ycraHoBka (HOyTOyk Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); mbiue npoBoxnas Genius Laser; nmpoexktop DLP Texas Instruments VLT
XD600LP; croiika mepenBrkHas METALUTHYECKAss MHOTOSIPYCHAs ).

[lepeyeHp NUIIEH3MOHHOTO MporpamMMmHoro obecnedenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AntuBupycHoe mnporpammuoe obOecreuenne Kaspersky Endpoint
Security, 7-zip (cBobGomHo pacmpoctpansemoe I10), Foxit Reader (cBo6oaHo pacmpoctpansemoe [10),
Sea Monkey (cBob6oano pacmpoctpansemoe [10), Chromium (cBobomHo pactpoctpansiemoe [10), Java 8
Runtime Environment (cBo6oano pacmpoctpansemoe [10), do PDF (cBo6onno pacnpoctpansiemoe I10),
GNU Image Manipulation Program (cBoGomgno pacmpoctpansemoe I[IO), Inkscape (cBoGomnHO
pacrpoctpansiemoe I10), Xn View (cBoGonHo pacnpoctpansemoe I10), K-Lite Codec Pack (cBo6oaHO
pacmpoctpansemoe [10), FAR Manager (cBo6oano pacnpoctpansiemoe [10).

8.2. [ToMemieHus AJ1s1 CAMOCTOATEILHOM padoThI
1. OcHallieHHOCTh TIOMEIICHUS Il CaMOCTOSATENbHON paboThl: 13 mocamounbix mect. Ctym — 25
MIT., CTOJ — 2 IIT., CTOJ KOMIBIOTEPHBIN — 13 mmT., mkad — 2 mT., J0CKa ayIUTOpHAs MapKepHas — 1 miT.,



APM yue6noe T1K (MoHuTOp + cucremusiii 0610k) — 14 mt. Joctyn k cetu «AHTEpHET», B 2JIEKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTENBHYIO Cpey Y HUBEPCUTETA.

[lepedyeHb THIIEH3MOHHOIO IporpaMMHoro obecredenusi: Microsoft Windows 10 Professional,
Microsoft Office 2016 Professional Plus, antuBHpycHOe mporpammHoe obOecreucHue: Kaspersky
Endpoint  Security, 7-zip (cBoGomno pacnpoctpansemoe I10), Foxit Reader (cBoGomHO
pacnpoctpansiemoe I10), Foxit Reader (cBobomHOo pacmpoctpansemoe [10), SeaMonkey (cBOOOIHO
pacmpoctpansemoe [10), Chromium (cBoGomno pacnpoctpansemoe I10), Java Runtime Environment
(cBobGomuo pacnpoctpansiemoe I10), doPDF (cBoGomuno pacmpoctpansiemoe I10), GNU Image
Manipulation Program (cBo6omno pacmnpoctpansiemoe [10), Inkscape (cBOOOIHO pacrpocTpaHsemMoe
I10), XnView (cBobomgHOo pacmpocrtpansemoe I10), K-Lite Codec Pack (cBobGomHo pacmpoctpaHsiemoe
I1O), FAR Manager (cBo6oaH0 pacripoctpansemoe [10).

2. OcHaIeHHOCTh OMEIICHUS Il CAaMOCTOATENBbHOM paboThl: 17 mocamounsix mecT. Jlocka ams
nuchMa MapkepoM — 1 1mT., paboume MecTa CTyAeHTOB, obopymoBanubie [IK ¢ moctyrmom B ceTh
VYHuuBepcurera — 17 mr., MyabTuMeauiiHbi npoektop — 1 mrt., APM npenogaBarens it paOoThl C
MyJnbTUMeANa — 1 mT. (CUCTEMHBIH OJIOK, MOHUTOPHI — 2 1IT.), cTol — 18 mt., cryn — 18 mt. Hoctyn k
cetu «MIHTEpHETY, B ANEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCUTETA.

IlepedyeHb JMIIEH3MOHHOrO MporpaMmHoro obecmeuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, anTtuBHpycHOe mporpammHoe obecredenne: Kaspersky
Endpoint  Security, 7-zip (cBobomHO pacnpoctpansiemoe I10), Foxit Reader (cB0oGOIHO
pacnpoctpansiemoe I10), Foxit Reader (cBoGomHO pacmpocrpansiemoe I10), SeaMonkey (cBoOomHO
pacnpoctpansiemoe I10), Chromium (cBoGoano pacmpoctpansiemoe I10), Java Runtime Environment
(cBobomHo pacnpoctpansiemoe [10), doPDF (cBoGomuo pacmpocrpansemoe I[10), GNU Image
Manipulation Program (cBoGomno pacmpoctpansemoe I[1O), Inkscape (cBobomaHO pacmpocTpaHseMmoe
I10), XnView (cBobomHO pacmpocrpansemoe I10), K-Lite Codec Pack (cBobGomHOo pacmpoctpaHsiemoe
I10), FAR Manager (cBoGosHO pacnpoctpansemoe [10).

3. OcHalleHHOCTh MOMEIIEHUs Il CaMOCTOATENbHOW paboTel: 16 mocamgounsix MecT. CTon
KOMITBIOTEPHBIN ISl CTYACHTOB (THM 4) - 3 IMIT., CTOT KOMIBIOTEPHBIN A CTYyJAEHTOB (TUM 6) - 2 ImT.,
CTOJI KOMITBIOTEPHBIN JUJIsl CTYAeHTOB (Tum 7) - 1 mT., Kpeciio nmpenogasarens (CeTka, BET YepHbIi) - 17
IIT., IOCKa HaIlojibHas MOOWJIbHasi Oeslass MarHUTHO-MapkepHas «Magnetoplan» 1800mMM*x1200MMm - 1
mT., MOHOOJOK Lenovo M93Z Intel Q87 - 17 mr., mmakat - 5 mr. Joctyn k cetu «MHTepHET», B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpely Y HUBEPCUTETA.

[lepeuenp nMIIEH3MOHHOTO mporpaMMHoro obOecnedeHus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nporpamMmmHoe obecrieuenue: Kaspersky
Endpoint  Security, 7-zip (cBoOomHo pacmpoctpansemoe I10), Foxit Reader (cBoGOaHO
pacmpoctpansiemoe I10), Foxit Reader (cBobomno pacmpoctpansemoe I10), SeaMonkey (cBoOomHO
pacapoctpansiemoe I10), Chromium (cBoGomno pacmpoctpansiemoe I10), Java Runtime Environment
(cBobomHo pacmpoctpansemoe [10), doPDF (cBo6omno pacmpocrpansemoe I10), GNU Image
Manipulation Program (cBo6oano pacnpoctpansemoe I10), Inkscape (cBoOGoaHO pacmpocTpaHsemoe
I10), XnView (cBo6omguo pacmpoctpansiemoe [10), K-Lite Codec Pack (cBobGomHo pacmpoctpansemoe
I10), FAR Manager (cBobomno pacmpoctpansemoe I1O), Cisco Packet Tracer 7.1 (cBobomHO
pacmpoctpansemoe I10), Quantum GIS (cBobGomno pacmpoctpansemoe I[10O), Python (cBoGomHO
pacrpoctpansiemoe I10), R (cBoboano pacnpoctpansemoe I10), Rstudio (cBobomHO pacmpocTpaHsiemoe
I1O), SMath Studio (cBo6omHo pacmpoctpansemoe [10), GNU Octave (cBOOOJAHO pacmpoCTpaHsIeMOe
I10), Scilab (cBo6onHO pacnpocTtpansemoe [10).

4. YutanbHbIE 3aJIbI:

OCHaIEHHOCTh: KOMIIBIOTEpHOE Kpecno 7875 A2S — 35 mir., cTon KoMmnbloTepHbId — 11 mrT., Mo-
HOO0K Lenovo 20 HD - 16 mwT., nocka Hactennas 6enas - 1 mwt., morurop XK Philips - 1 mT., MoHHTOp
HP L1530 15tft - 1 mir., ckanep Epson Perf.3490 Photo - 2 mrr., cucremusiii 6ok HP6000 — 2 wit; cren-
JaX OTKPBITHIN - 18 miT., Mukpodon JI-880 ¢ 071c.4. - 2 mT., KHWKHBINA mKad - 15 mT., mapra - 36 mrT.,
cTyn - 40 mr.



[lepeueHp JNMLIEH3MOHHOTO MPOrPaMMHOT0 oOecreueHusi: ABTOMAaTU3UpOBAaHHAS MH(POPMAIOH-
HO-OmOmmoteunas cuctema (AMBC); MARK-SQL, Upbuc, nocryn B UaTepHeT; Microsoft Windows 7
Professional; Microsoft Office 2007 Professional Plus; AHTuBHMpYyCHOE TporpaMMHOE OOecledYeHHE
Kaspersky Endpoint Security.

5. YuranbHbIN 3211

Ocnamennocts: anmnapar Xerox W. Centre 5230- 1 mrt., ckanep K. Filem - 1 mr., konupoBasis-
HbIM anmapart - 1 wr., kpecio — 521AF-1 wr., monutop XK HP22 - 1 wr., morurop XK S.17 - 11 .,
npuntep HP L/Jet - 1 ., cucremusiii 610k HP6000 Pro - 1 mT., cucremusiii 6ok Ramec S. E4300 —
10 mr., ckanep Epson V350 - 5 mir., ckanep Epson 3490 - 5 mr., cton 160%x80%x72 - 1 mmT., ctyn 525
BFHO030 - 12 m., mxad karanoxsslii - 20 mrt., cryn «Kogoba» -22 mwr., cron 80x55%72 - 10 mt.

6. UnTanbHbIi 3aI:

OcHamenHocTh: KHKHBIH 1mKad 1000x3300x400-17 mr., crom, 400%x180 Turanmk «Pico» -
1 wit., cTON MUChMEHHBIH ¢ TyMOol — 37 wT., kpecino «Cannes» yepHoe - 42 mT., Kpecno (KpeMoBoe) —
37 wrt., Tenesuzop 3DTV Samsung UESSSOAT - 1 mt., Monutop Benq 24 - 18 mr., nudpooit K-
tpancuBep TAIDEN - 1 mt., mynbt ms npesenrtanuii R700-1 ., mono6nok Lenovo 20 HD - 19 mrt.,
ckanep Xerox 7600 - 4. [lepeueHs TUIIEH3MOHHOTO MPOTPAMMHOI0 o0ecreueHusi: ABTOMaTU3UPOBAH-
Has uHpopMmanmoHHo-Oubnmuoteunas cucrema (AMBC); MARK-SQL, Upbuc, noctyn B HuTrepHer;
Microsoft Windows 7 Professional; Microsoft Office 2007 Professional Plus; AHTHBHpYCHOE MpOrpamMmM-
Hoe obecrieuenue Kaspersky Endpoint Security.

8.3. IlomemieHus1 AJis1 XpaHEHHUS U NPOPUIAKTHIECKOr0 00CTyKUBAHUS 000PY10BAHUA

1. LleHTp HOBBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH U CPEICTB OOyUCHHS:

OcHaIlleHHOCTb: EPCOHANIBHBIN KOMIIBIOTED - 2 IIT. (AOCTYM K ceTu «VHTepHeT»), MOHUTOD - 4 IIT.,
ceTeBOol HakomurTenb - | MT., UCTOYHUK OecriepeOOHOro mMUTaHus - 2 WIT., TEIEBU30pP IJIa3MEHHBIN
Panasonic - 1 mr., Touka Wi-Fi - 1 mr., masuipHasi CTaHIus - 2 WT., Apeb - 5 mrT., nepdoparop - 3 wmr.,
HaOOp MHCTPYMEHTA - 4 TIT., TECTEP KOMIBIOTEPHON CETH - 3 IIT., OAJUIOH CO CXKATBhIM ra3oMm - | mIT., macra
TEMJIONpPOBO/AHAs - 1 WT., mbUtecoc - | MIT., paguoCcTaHMs - 2 MIT., cTod — 4 WT., TyMOa Ha Kojecukax - 1
IIT., TIOJICTABKA Ha KOJIECHUKax - | mT., mkad - 5 mrt., Kpecyo - 2 mr., JectHuna Alve - 1 mr.

[TepeueHb THIIEH3HOHHOTO MporpaMMHoro obecredenus: Microsoft Windows 10 Professional,
Microsoft Office 2016 Professional Plus, antuBHpycHOe mporpamMmmuoe obOecrneueHue: Kaspersky
Endpoint  Security, 7-zip (cBobomHo pacmpoctpansemoe I10), Foxit Reader (cBoOGOmHO
pacmpoctpansiemoe I10), Foxit Reader (cBobomuno pacmpoctpansemoe I10), SeaMonkey (cBoOomHO
pacnpoctpansiemoe I10), Chromium (cBoboano pacmpoctpansemoe I10), Java Runtime Environment
(cBobomHo pacmpoctpansiemoe [10), doPDF (cBoGomno pacnpoctpansemoe I[10), GNU Image
Manipulation Program (cBo6oano pacnpoctpansemoe I10), Inkscape (cBob6oaHO pacmpocTpaHsemoe
I10), XnView (cBo6omuo pacmpoctpansemoe [10), K-Lite Codec Pack (cBobomHo pacmpoctpansemoe
I10), FAR Manager (cBo6oano pacrpoctpansemoe [10).

2. HenTp HOBBIX HHGOPMAITMOHHBIX TEXHOJIOTHI U CPEJCTB O0yUEHUS:

OcCHaIeHHOCTh: CTOJ - 5 MT., CTyaA - 2 MT., Kpecno - 2 ImT., mKad - 2 MmT., NepcOHATbHBINA
KoMmploTep - 2 mwT. (moctyn k cetu «MHTepHeTr»), mMoHutop - 2 wmT., MOY - 1 mr., Tecrep
KOMIIBIOTEPHOM ceTH - | mT., OaIoH CO CKaThIM Ta3oM - | mT., mypymnosepT - 1 mir.

[lepeuenp nuueH3HMOHHOrO mMporpaMMmHoro obOecrnedenus: Microsoft Windows XP Professional,
Microsoft Windows 7 Professional, Microsoft Office 2007 Professional Plus, anTuUBUpYyCHOE
nporpammuoe obecnieuenne: Kaspersky Endpoint Security, 7-zip (cBoOoaHOo pacmpoctpansemoe [10),
Foxit Reader (cBoGomno pacmpoctpansemoe I10), Foxit Reader (cBobGomHo pacmpoctpansemoe 110),
SeaMonkey (cBo6oano pacmpoctpansemoe I10), Chromium (cBoGoano pacmpoctpansiemoe I10), Java
Runtime Environment (cBo6omno pacrpocrpansemoe [10), doPDF (cBo6onno pacnpoctpansemoe 110),
GNU Image Manipulation Program (cBoGoano pacmpoctpansiemoe IIO), Inkscape (cBoGomHO
pacnpoctpansiemoe I10), XnView (cBobogHo pacmpoctpansiemoe [10), K-Lite Codec Pack (cBo6omHO
pacmpoctpansemoe [10), FAR Manager (cBo6oano pacnpoctpansiemoe [10).



3. llenTp HOBBIX HH(POPMAITMOHHBIX TEXHOJOTHIA U CPEACTB OO YUCHHUS:

OcCHameHHOCTh: CTON - 2 WT., CTyad - 4 mr., Kpecno - 1 mT., mkad - 2 mT., MepCOHATBHBINA
kommbloTep - 1 mr. (moctyn k cetu «MHTepHeT»), Be6-kamepa Logitech HD C510 - 1 mT., KOoJOHKH
Logitech - 1 wrT., Tectep komnbloTepHO#M ceTr - 1 wT., Apenb - 1 wr., TenedoH - 1 mr., Habop PyUHBIX
WHCTPYMEHTOB - | mIT.

[lepedyenp nHMIIEH3MOHHOrO mporpamMmHoro obOecmeuyenus: Microsoft Windows 7 Professional,
Microsoft Office 2016 Professional Plus, antuBHpycHOe mporpammHoe obecreucHue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHo pacnpoctpansemoe I10), Foxit Reader (cB0GOIHO
pacmpoctpansemoe I10), Foxit Reader (cBobomno pacmpoctpansemoe I10), SeaMonkey (cBoOomHO
pacnpoctpansiemoe I10), Chromium (cBoGomno pacmpoctpansiemoe I10), Java Runtime Environment
(cBobomHo pacnpoctpansemoe [10), doPDF (cBob6omno pacmpoctpansemoe I10), GNU Image
Manipulation Program (cBoGomuo pacmpoctpansiemoe [10), Inkscape (cBoOomHO pacmpocTpaHsiemMoe
I10), XnView (cBo6omgHo pacmpoctpansemoe I[10), K-Lite Codec Pack (cBobGomHo pacmpoctpansemoe
I10), FAR Manager (cBo6oano pacmpoctpansiemoe [10).

8.4. JIunleH3MOHHOE MPOrpaMMHoOe ofecrevyeHmne:
1. Microsoft Windows 10 Professional.

2. Microsoft Windows 8 Professional.

3. Microsoft Office 2016 Professional Plus.
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