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1. HEJA U 3AJAYUN JTUCHUTTJIMHBI

Lenb qUCIUTIINHBI:

- U3y4eHHE OCHOBHBIX 3aKOHOB TEXHHUYECKOW TEPMOJAMHAMUKH, TEOPUU TEIJIOMAacCOOOMEHa,
TETUIO(U3HUECKUX MPOIIECCOB B TOPHBIX MAaCCUBAX;

- OCBOCHHE METOJIMK pacueTa TeIIOBBIX IPOIECCOB MPH MPodeCCHOHATBHON AESITEIbHOCTH.

OcHOBHBIE 33JJa4M TUCIUIUIAHBIL:

- U3y4YEeHHE TEOPETUUECKIX OCHOB TEIUIOTEXHUKH U TEIUIOPHEPTeTUKH;

- OBJIQJICHUE METOJIaMHU BBITIOJIHEHUS! TEIUIOBBIX pACYETOB, HEOOXOIUMBIX MpPHU IIAXTHOM U
MO/I36MHOM CTPOUTENIBCTBE C HCIIOJIb30BAHUEM IIOJIYUEHHBIX 3HAHUW M HABBIKOB MpPH peanu3aliu
3asBJICHHBIX BUJIOB JESATEIBHOCTH;

- IPUOOPETEHNE HABBIKOB MPAKTUYECKOTO NMPUMEHEHHUS MOJYyYEHHBIX 3HAHUN U CHOCOOHOCTEMH
JUTSL CAMOCTOSITEIIBHON pabOTHI;

- pa3BUTHE MOTUBAIMU K CAMOCTOATEILHOMY MOBBIILIEHUIO YPOBHS MPOPECCHOHATBHBIX 3HAHUN U
HaBBIKOB B 00JIaCTH MapKIICHAEPCKOro Jiena.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

JucuumiuHa «TeloTeXHUKa» OTHOCHTCS K o0s3aTeabHOM YacTH bioka 1 «/{MCHMIUIMHBL
(Monynu) ocHOBHOM Tpo(hecCHOHaIbHOM 00pa3oBaTENIbHON MporpamMmbl Mo cnenuaibHocTH «21.05.06
Hedrera3zoBple TexHWKa M TEXHOJOTHHY», HANPaBIECHHOCTHh (mpodmis) «Pa3paboTka M dKCIUTyaTarus
He(TSAHBIX U Ta30BBIX MECTOPOXKICHUI U U3y4YaeTcs B 5 ceMecTpe.

[IpeamecTByOmMUMH  KypcaMH, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyercs JUCHUILIMHA
«Tennorexuukay sBnstoTca «Duzuka» u «XUMHI.

Hucturnnuna «TenjaoTexHuka SBISETCS OCHOBOIOJATAIOMICH Il M3YyYEHUs CICIYIOIINX
muctumnH: «Pu3nka miactay, «Pa3padorka HeQTAHBIX U ra30BBIX MECTOPOXKIeHUIY, «['eodusnueckue
METO/IbI UCCIIEOBAHUS CKBAKHH

Oco0eHHOCThIO JAUCHUIUIMHBI SBISETCS TO, YTO OONBINIOE BHUMAaHWE YNEJICHO CHUCTEMaTH3aIlluu
paHee TOJYYeHHBIX 3HAHUW 10 TEPMOJMHAMHKE M TEIIOOOMEHY M UX KOMIUIEKCHOMY MPUMEHEHUIO IS
pacuera TeIUIOTEXHUYECKUX YCTPOUCTB U MpoIleccoB. B yueOHOM Mpoliecce MPUMEHSIIOTCS COBPEMEHHBIE
TEXHOJIOTHU U METOJAMKU 00yUYeHUsI, Pa3BUBAIOIINE AHATUTUYECKHE CTIOCOOHOCTH, MPAKTUIECKUE YMEHUS
Y HaBBIKU Y O0yUaIOIUXCA.

3. IJIAHUPYEMBIE PE3YJBTATHI OBYUYEHUSI no JNTUCHUIIINHE,
COOTHECEHHBIE C ILIAHUPYEMBIMU PE3YJBTATAMHU OCBOEHHUS OCHOBHOM
MPO®PECCHUOHAJIBHOM OBPA3OBATEJBHOM TPOT'PAMMBbBI

[Iponiecc m3ydeHus: qucHUIUIMHBl «TermoTexHuka» HampasieH Ha (OPMUPOBAHHE CIIEIYIOMIUX
KOMIIETEHIINN

@DopMupyeMble KOMNETEHIMT

no ®1OC BO
OcHOBHBIE MOKa3aTeJH
C Ko OCBOEHHsI
oAcpikaHne A NnporpaMmbl TUCHUIIIMHBI
KOMIIETCHIINN KOMIICTCHIIUHN
CrniocobeH periath OIIK-1 OIIK-1.1. ucronb3yeT OCHOBHBIE 3aKOHbI
MPOU3BOACTBEHHBIE U (I/IHI/I) JUCHUILIUH UWHXKXCHECPHO-MEXaHUYECKOT'O

MOAYJIS
OIIK-1.2. ucnoyib3yeT OCHOBHBIE 3aKOHBI

€CTECTBEHHOHAYYHbIX JUCLIHIUIMH, TpaBUja
MIOCTPOCHMSI TEXHUUECKUX CXEM U UepTekei

HCCIIeI0BATEIbCKUE 3a/1a41
npodeccnoHanbHOM e TENIbHOCTH C
YYETOM OCHOBHBIX TPEOOBaHUH 1
notpeOHoCcTel HedTerazoBoi

oTpaciu




®opMupyeMble KOMIIETEHIUT

no ®IOC BO
OcHoBHBIE TOKA3aTeJIH
C Ko 0CBOEHHSA
oaepikanne a nporpamMmmbl JTUCHUIIJIMHBI
KOMIIETCHIIUHN KOMIIETCHIIUU
Crnioco0eH noab30BaThCs OIIK-2 OIIK-2.5. ucnionb3yer 3HaHUA O COCTaBax U
IIPOrpaMMHBIMUA KOMILUIEKCAMU, KaK CBOMCTBAaxX HE(TH U rasa, OCHOBHBIE

TTOJIOXKCHUA
MCTPOJIOTUH, CTAHAAPTU3AlINH, CepTI/I(bI/IKaI_II/II/I
He(i)TCI‘aSOBOI‘O IMPONU3BOACTBA

CPEICTBOM YIPABIICHUS U KOHTPOJIS,
COIPOBOXKACHHS TEXHOJIOTHYECKHIX
MIPOLIECCOB HA BCEX CTATUAX
pa3paboTKu MECTOPOKICHHIMA
YTJIEBOIOPOOB U COIMYTCTBYIOIIUX

MPOIIECCOB
Cnoco0eH HaXxOauTh U OIIK-5 OIIK-5.1. COIIOCTAaBIISIET TEXHOJIOTHUIO
Hepepa6aTBIBaTB HH(bOpMaHHIO, IMPOBCACHUSA THUIIOBBIX OKCIICPHUMCHTOB Ha

CTaHJapTHOM 00OPYAOBaHMU B J1a0OPATOPUU U
Ha IPOM3BOICTBE

OIIK-5.2. oOpabaTbiBaeT pe3ysbTaTbl HaAy4HO-
YICCIIEZIOBATEIbCKOM JIEITEIIbHOCTH, HCIOIb3YS

TpeOyemyto JIsl IPUHSATHUS PELICHHA
B HaYYHBIX UCCJIEIOBAHUSX U B
MPAKTUYECKON TEXHUYECKON

ACATEIbHOCTH, IPOBOAUTD CTaHJIApTHOE O0O0OpYIOBaHHWE, TMPUOOPHI H
MATCHTHBIN aHAIU3 U TpaHchep MaTepUalIbl
TEXHOJIOTUH

4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI
4.1. O0beM TUCHUIINHBI U BBl y4e0HOH padoThI

OO0mmas TpyA0eMKOCTh JUCIHILTUHBI «TermoTexHuka» cocTariseT 3 3a4eTHble enuHuIbl, 108 ak.

4acoB
AK. 4acsbl 1o
Buj yuyeoHoii pa6oThi Bcero ak. yacos ceMecTpam
5
AYIUTOpHBIE 3aHATHS, B TOM YHCJIE: 68 68
Jlexuun 34 34
[Tpaktnyeckue 3anstus (I13) 34 34
Jlaboparopusbie pabotsl (JIP) - -
CamocrositesbHas padora cryaeHToB (CPC), B Tom uncie 40 40
AHanutnyeckuii ”HGOPMAIIMOHHBIHN MOUCK 10 10
Pabora B 6ubanoTeke 10 10
[ToaroToBka K NPAKTUYECKUM 3aHATUAM 4 4
IToaroroBka K JIEKIIUSIM 4 4
IToarororka x audd. 3auery 12 12
Bun npomexxyTouHoii arrecranuu — audd.3ager - 13
O0mas Tpy10eMKOCTb JIMCIUILTHHBI - -
aK. yac. 108 108
3a4. ell. 3 3

4.2. Cogepxanue JTUCUMIIIMHBI

VY4eOHBIM TUIAHOM IMPEIYyCMOTPEHBI: JIEKLIUHU, PAKTHUYECKUE 3aHATHs, Ja0opaTopHble paboTHl U
caMOCTOATENbHAs padoTa.



4.2.1. Pa3zaebl ANCHMIIMHBLI U BUALI 3aHATHI

Buanl 3ansaruii
@ q, o TS =
Ne § = g = 2 - E E %%2
HaumeHoBaHue pa3je/ioB = = e= = g Fsag
n/m 2 g == | 58 | £5Ig¢
= | 2 | 28 | 8% | Zgéif
3 = = S8ap~
R = = i ¥
1. |OcHoBBI TEpMOAMHAMUKY 39 10 14 - 15
2. |OcHOBEHI TemIOMaccooOMeHa 37 10 12 - 15
3. |TemnooGMEeHHBIE aNnapaThl 22 4 8 - 10
4.  |Temnodusuueckue MpOLECCH B TOPHBIX BEIPAOOTKAX 10 10 - - -
Hroro:| 108 34 34 - 40
4.2.2. ConeprxaHue pa3aejioB THCHUIIAHBI
HaumenoBanue
Ne . TpynoemkocTs
i pasziena Conep:xanue JIeKIIUOHHBIX 3aHATHIA B aK. 4acax
AUCHUILINHBI
OCHOBHBIE TIOHATHS ¥ TTAPAMETPBI COCTOSHUSA ra3a.
YpaBHEHHE COCTOSHUS UI€ATHLHOTO ra3a.
TennoemkocTh ra3oB. CMecH UealbHBIX Ta30B,
L | Ocuosn oTmpefieNieHue UX COCTaBa U TermnoeMKocTu. [lepBoiit
3aKOH TepMOJUHAMUKH. TepMoarHAMUYECKHE Ta30BbIE 10
TEPMOIUHAMUKHU .
MpolLIeCcChl UeANBHOTO ra3a. Bropoii 3akoH
TEpPMOJIMHAMUKU. PeanbHbIe ra3bl U KX CBOMCTBA.
BozasiHol nap 1 OCHOBHBIE POLECCHI BOJSHOIO Mapa.
TepmoaMHaMHKa ra30BOro MOTOKA.
OcHOBBI OcHOBHBIE TIOHATHS ¥ 3aKOHBI TEOPUU TEIJIO0OMEHA.
TEIMIOMaccooOMeHa TennonpoBOAHOCTh YEPE3 MIOCKYIO U
2 WIMHIPUYECKYIO CTeHKH. TernnooOMeH npu 10
CBOOOJHOM U BBIHYKJIEHHOW KOHBEKIMH U (ha30BbIX
npeBparieHusx. TemnooomeH u3mydenueM. [Iporeccs
CJI0KHOT0 TEII000MEHa.
Knaccudukamnms TemiooOMEeHHBIX anmapaToB.
3 | TemnooOMmeHHbIE OcHoBbI TeroBoro pacuera TOA pekynepaTUBHOTO U 4
anmnaparsl pereHepaTuBHOro TUIOB. KOHCTPpYKTHBHBIN U
MTOBEPOYHBII pacyer.
4 | Temmodusnueckue Kraccudukanus TEerioBbIX PeKUMOB B TOPHBIX
MPOIIECCHI B TOPHBIX | BIpaOOTKaxX. BiMsiHIE TEIIOBBIX MPOIIECCOB HA
BbIpabOTKax 3¢ (HEeKTUBHOCTH TOPHBIX Pa0OT U OE30MACHOCTb.
Oco0eHHOCTH MTPOTEKAHUS TEIUIOBBIX MPOIIECCOB B
IyOOKHX IIaxTaX U B KPHOJIUTO30HE. CrIOCOObI U 10
CPEIICTBA PEryTUPOBaHUS TETIOBOTO PEXKHUM B
BbIpaboTKax. MeTo bl MPOrHO3a U OLIEHKH TEIJI0BOTO
pexuma. TermnoBon pesxum ckBakuH. Tepmuueckue
CrocoObI OypeHUsT CKBAKHH.
HTtoro: 34




4.2.3. llpakTuyeckue 3aHATHUS

Ne Tpynoemkoc
I /;1 Pazgen TeMaTuKa NPAKTHYECKHUX 3AHATHH Th
B aK. yacax
1 Paspnen 1 | Pacder mapamMeTpoB COCTOSIHMSI HEAIBHOTO Ta3a U XapaKTEPUCTUK 4
TEPMOJMHAMHYECKHUX MPOIIECCOB.
2 Pasnen 1l | Pacuer mapameTpoB rasza u XapakT€pUCTHUK LIMKJIOB TEIIOBBIX 4
JIBUTATEJIEH.
3 Pasnen 1l | Pacuer mapamMeTpoB COCTOSIHMS U XapaKTEPUCTUK LIUKJIOB 6
pealIbHBIX ra30B.
4 Paznen 2 | Pacuer TemyionpoBOAHOCTH. 4
5 Paznen 2 | Pacyer KOHBEKTHBHOT'O TEIUIOOOMEHA. 4
6 Pasnen 2 | Pacuer TemnooOMeHa U3IIydYeHUEM. 4
7 Pasmen 3 | Pacuer pekynepaTuBHOTO TEIUIOOOMEHHOTO aIapara. 8
Hroro 34

4.2.4. JlabopaTtopHble padoThI:
He npenycmorpensl.

4.2.5. KypcoBble padoThl (IPOeKThI)
KypcoBbie paboTh! (IpOEKThI) HE IPETYCMOTPEHBI.
5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

B xone 00yueHust npuMeHsI0TCSL:

Jlekuuu, KOTOpbIE SIBISIFOTCS. OJJHUM U3 BaKHEHIIMX BHJOB YUEOHBIX 3aHATHHA M COCTABIISIOT OCHOBY
TEOPETUUECKOMN MOATOTOBKU 00YYaIOIUXCSL.

[enu NeKIMOHHBIX 3aHATHI:
-aTh CUCTEMAaTHU3MpPOBAHHBIE HAY4HbIE 3HAHMS 10 JAWCIMIUIMHE, aKLIEHTHPOBaTh BHUMAaHUE Ha Haubosee
CJIOJKHBIX BOIIPOCAX JUCLUIUINHBI;
-CTUMYJIUPOBaTh ~ aKTUBHYIO  IIO3HABaTENbHYIO  JIEATEIbHOCTh  OOYHYaIOUIMXCS,  CIIOCOOCTBOBAThH
(OPMHUPOBAHUIO UX TBOPYECKOTO MBILIICHUSL.

IIpakTuyeckue 3ansaTus. Llen MpakTHUECKUX 3aHATHI:
-COBEPILEHCTBOBATh YMEHUS U HABBIKHM PELICHUS NTPAKTUYECKUX 3a/1a4.

['maBHBIM cofep>kaHHEM 3TOTO BUJA YUEOHBIX 3aHITHH sABJsieTCsl padoTa Kakaoro oOyyaromerocs mno
OBJIJICHHIO NIPAKTUYECKMMH YMEHUSMH M HaBbIKaMU MPo(eCCHOHAIbHON 1eSITeIbHOCTH.

Koncynbranum (Texymiass KOHCynbTalMs, HakaHyHe audd.3adera) sBisieTcss OAHOM u3 ¢opm
PYKOBOJICTBA y4eOHOW pabOoTON OOYdYaroIMXCsl M OKa3aHMS UM TOMOIIM B CaMOCTOSITEIBHOM H3y4YEeHHU
Marepuaia JAUCHUIUIMHBL, B JTUKBUIAIMHA UMEIOLIMXCS NMPOOEIoB B 3HAHUSX, 3a/10JDKEHHOCTEN MO TEKYILIUM
3aHSTHUSIM, B TIOJATOTOBKE IMMCHbMEHHBIX Pa0OT (IPOEKTOB).

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

CamocrosiTejibHasi pa0oTa o0y4yarolIMXCsl HarpaBlieHa Ha YriyOJieHHe W 3aKperuleHHe 3HaHWM,
MOJTYYEHHBIX Ha JIEKUMSX M JIPYIHX 3aHATUAX, BBIPAOOTKY HABBIKOB CAMOCTOSITEIIFHOTO AKTHBHOTO
MPUOOPETEHUs] HOBBIX, JONOJHUTENbHBIX 3HAHUM, MOATOTOBKY K MPEACTOSIIUMM Y4eOHBIM 3aHATHSIM U
IIPOMEKYTOYHOMY KOHTPOJIIO.



6. OHEHOYHBIE CPEJACTBA JJIsA TEKYIHEI'O KOHTPOJIsI YCHHEBAEMOCTN,

IMPOMEXYTOYHOM ATTECTAIIMHA IO UTOT'AM OCBOEHUWSA JUCITATLIAHBI
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6.1. TemaTHKa AJIA CAMOCTOATEIbHOM MOATOTOBKH

Pa3nes 1. OcHOBBI TepMOAMHAMUKH

TepmoaunaMuyeckass cucTeMa, €€ B3aUMOJICHCTBHE C OKpyXarolled Ccpeaoi; mapamerpbl
COCTOSIHMS paboyero Tera.

OCHOBHBIE 3aKOHbI HJICAJIbHBIX [a30B.

Tepmuueckoe ypaBHEHHE COCTOSHHS HACATBHOTO ra3a. YHHUBEpCalbHas ra30Bas MOCTOSHHa,
ra3oBasi IOCTOSIHHAs! JaHHOT'O rasa.

CMmecH neanbHBIX ra30B, ONMPEIEIIEHUE UX COCTaBa M TEIUIOEMKOCTH CMECH.

Tennoemkocts uneanbHbix rasos. Temnoemkoctd Cp u Cy, CBS3b MEXIYy HUMH M 3aBUCUMOCTh
TEIUIOEMKOCTH OT TeMIIepaTyphl.

1-i1 3akoH TepMOAMHAMHKH: (HOPMYIUPOBKH, AHAIUTHUYECKOE BBIPAKEHHE HPHUMEHHUTEIbHO K
TEPMUYECKUM MPOIIECcCaM.

@DyHKIUU COCTOSHUI paboyero Tesa: BHYTPEHHS SHEPTusl, SHTANbBIINSA, SHTPOIIUS, UX U3MEHEHHE
B IIpoIleccax MAeaIbHOTO rasa.

OcHOBHbBIE TEPMOJMHAMUYECKHE IPOLIECCH] UAeaIbHbIX Ta30B B P-V u T-S auarpammax.

2-0if 3aKOH TEPMOJUHAMUKHA. AHAIWTUYECKOE BBIpAXEHHE OTOro 3akoHa. OOpaTHMBIi U
HeoOpaTuMbli npouecchl. O0beIMHEHHOE ypaBHEHHE 1-T0 U 2-T0 3aKOHOB TEPMOJIMHAMUKH.
[TapooOpazoBanne B nuarpammax P-V wu T-S, morpanwuHbie KpHBBIE, CTENEHb CYXOCTH H
BJIQKHOCTh Mapa. Kpurnueckas Touka a1t BOAbI.

OCHOBHBIE TIPOIIECCHI BOJSHOTO TTapa B 1uarpamme 1-S.

Brnaxueiii Bo3nyx. OTHOCUTENbHas BIaXXHOCTh BO3[yXa. BiaroconepxaHue M 3HTaNbINA
BJIAKHOTO BO3/yxa, auarpamma h-d. TemmnepaTypa TOUKH POCHL.

VYpaBHeHue 1-ro 3akoHa TEPMOAMHAMHUKHM JJs MOTOKa paboyero Tena B TEIJIOBOH Qopme.
Pacnionaraemas padota. Temneparypa anqnabaTHIECKOTO TOPMOKEHUS MTOTOKA.

. IIpsimoii nukn Kapro, ero repmuueckuii KIIJ[. Teopema Kapho.
. LIMKITBI TETUTOBBIX IBUTATENEi: n300paxkeHne B auarpammax P-V u T-S, repmugeckmii KI1/1.

Pa3znen 2. OCHOBBI TEMJIOMACCOO0OMeEHA
OcHoBHbIE CIOCOOBI MEPEHOCA TETIIOTHI.
3akoH Dypse.
Uro  Ha3plBaeTCsl  KOHBEKTUBHBIM  TEIDIOOOMEHOM,  KOHBEKTHBHOW  TEIIOOT/HAYeH,
Teruionepeadeil 1 KOHBEKTUBHBIM MacCOOOMEHHOM?
UeMm oTiMyaeTcs pacmpeiesieHue TeMIIepaTypbl 1O TOJIIMHE IUIOCKOH W IMJIMHIPHUYICCKON
CTEHOK?
CniocoObI MHTEHCU(PUKAIIUH TTPOIIECCOB TETUIONEPEIaUH.
3aKOH KOHBEKTHBHOM TETIOOTIAYH.
®dakTopHI, BIUSIONINE Ha BETHYNHY KO (DHUIIMEHTa TETUTOOTIauH.
OcobenHocTH TerIooOMeHa mpy CBOOOHOM JBMKEHUH )KUJIKOCTH B OTPaHUYCHHOM O00BEMeE.
Kak BauseT pexuM TEYeHHs >KHIKOCTH Ha TEIUIOOTIAdy TPH BBIHY)KJICHHOM JBM)KCHUU B
KaHaJjaxX W MpU BHEITHEM OOTeKaHUH Tem?
BrusiHue Ha TEII00TIaqy B3aHMHOTO PACIIOJIOKECHHS TPYO B ITyUKaX.
CyIIHOCTH ¥ BHUJIBI KOHJICHCAIIUH.
®dakTophl, BIUSIIONNE Ha KOAPGUITUEHT TEIIOOTIaYH ITPH KOHICHCAITHH.
CyIIHOCTB ¥ PEKUMBI KUTICHUS.
Kpusuc rermoornauu.
YkaxkuTe (akTophl, BIUSIONUE HA MIPOLIECC KUTICHUS KUAKOCTEH, NBIKYIIUXCS BHYTPH TPYOBI U
Ha KaHaJe.
CymHOCTh ¥ BUIBI (Ja30BOTO MEPEexXo/a.
VYpaBHeHue OanaHca i Ty4UCTOTO TEII000MEHa.
Cdopmynupyiite 3aK0oH HHTErpagbHOro n3nyueHus: Credana-bonbimana.

7



19. JlaiiTe ompeneneHne CTEIICHU YEPHOTHI TEa.
20. Cdopmynupyiite HPU3NIECKYIO CYITHOCTD CIOKHOTO TEIUIO00OMEHA.

ko E

No

NoookrwnpE

Pa3nen 3. Termioo6MeHHbIE aniNapPaThl

Turbl TEII00OMEHHBIX arnmapaToB.

OCHOBHBIE pacyeTHbIE YPaBHEHUS PEKYIIEPAaTUBHbBIX TEINIOOOMEHHBIX alapaToB.

[TpoBenuTe cpaBHEHUE NPSIMOTOYHBIX U IPOTUBOTOYHBIX AIIapaToB.

Kak yuuTbIBaloOTCs TEIUIOBBIE IOTEPU B TEMJIOOOMEHHBIX anmnaparax?

VYkaxure 0COOGHHOCTH JBYX BHJIOB TEIUIOBOTO pacyera armmapaTroB: KOHCTPYKTOPCKOTO |
IIOBEPOYHOT 0.

Uro takoe cpenHeapupmernyecknii Ata u cpeanenorapugmmuueckuii At remmneparypHsie Harmopbi?
[Tpu xakux ycroBHsAX BO3MOXKHA 3aMeHa cpeHeapupmeruyeckoro Ata Ha
cpeanenorapupmuueckuii At 6e3 3HaUNTENFHON NOTPEIIHOCTH B pacueTax?

Pa3nen 4. Tensiogusudyeckue Npouecchl B rOpHbIX BHIPA00OTKAX

Krnaccudukanus TETUIOBBIX PEKUMOB B TOPHBIX BBIPA0OTKAX.

Brnusinue TemnoBsIX npoueccoB Ha 3)(PEeKTUBHOCTH TOPHBIX pabOT U 0€30MaCHOCTb.
Oco0eHHOCTH MTPOTEKAHUS TEIUIOBBIX MPOIECCOB B MIYOOKHX IIAXTaX U B KPHOJIUTO30HE.
CniocoOBbI U CpelICTBa PEeryIMpOBaHuUs TEIIOBOTO PEXXHUM B BHIPAOOTKAX.

MeToibl TPOTHO3a U OLEHKH TEIJIOBOTO PEXKUMA.

TennoBol peXUM CKBAKHH.

TepMmuyeckue crocoObl OypeHUs: CKBAYKUH.

6.2. OueHoOYHbBIE CPeICTBA /ISl IPOBEIEHHs POMEKYTOUHO# aTTecTanuu (nudd.3avera)

=

w

0

10.

11.

12.
13.

14.

15.

16.
17.

6.2.1. [IpumepHbBIii MepeyeHb BONMPOCOB /1JIs1 MOATOTOBKH K Au((].3aueTy (110 THCHUILINHE):

OcHOBHBIE 3aKOHBI HJEANIBHBIX Ia30B. ClIeICTBUE U3 3aKOHA ABOTaapo.

TepMuyeckoe ypaBHEHHME COCTOSHUS WJEAJIBHOTO Ta3a. YHHBEpCalbHas ra3oBasi MOCTOSHHaf,
ra3oBasi [IOCTOSIHHAsI JaHHOTO rasa.

CMmecu ueanbHbIX Ta30B, ONPEAeIEHNE UX COCTaBa U TEMIOEMKOCTH CMECH.

TemmoemkocTs uaeanpHeix razos. Temmoemkoctu Cp u Cy, CBSI3b MEXIY HUMHU M 3aBHCHUMOCTh
TEIJIOEMKOCTH OT TEMIIEPaTypBhl.

1-i1 3akoH TepMOAMHAMHKH: (HOPMYIUPOBKH, AHAIUTHUYECKOE BBIPAKEHHE HPUMEHHUTEIbHO K
TEPMHUECKUM IIpOLIeccaM.

@DyHKIIUN COCTOSHUI paboyero Tesa: BHYTPEHHSISI SHEPTHsl, SHTAIBIINSA, SHTPOIUS, X U3MEHEHHE
B IIpoLieccax UJeabHOTO rasa.

JuddepennunanbHble ypaBHEHHS] TEPMOJIMHAMUKY: YPaBHEHUS] BHYTPEHHEH SHEpruM, SHTAIbIINN
U TETUIOTHI.

OcHOBHBIE TEPMOJMHAMUYECKHE TPOLIECCHI UAeANbHBIX Ta30B B P-V u T-S auarpammax.
[TomuTporHbIe TMpollecchl WaeanbHOTO Taza. M3o0paxenme ux B gmarpammax P-V u T-S.
Onpenenenne nokasarest MOJIUTPOIIBI.

2-0if 3aKOH TEPMOJUHAMUKHA. AHAIMTHYECKOE BBIpAXEHUE OTOro 3akoHa. OOpaTHMBIH U
HeoOpaTuMbIi nporiecchl. O0beIMHEHHOE ypaBHEHHE 1-T0 U 2-T0 3aKOHOB TEPMOJIMHAMHKH.
[TapooOpazoBanme B muarpammax P-V wu T-S, morpanmuyHble KpHBBIE, CTENEHb CYXOCTH W
BJIQXKHOCTB Mapa. Kpurnueckas Touka ass BOJBIL.

OCHOBHBIE TIPOIIECCHI BOJISTHOTO TTapa B 1uarpamme 1-S.

Bnaxsblii Bo3ayx. OTHocuTenbHas BIAXHOCTh BO3AyXa. BriarocojepikaHue M SHTAIBINA
BJIAXKHOTO BO3/yxa, auarpamma h-d. TemmnepaTypa TOUKH POCHL.

VYpaBHeHue 1-ro 3akoHa TEPMOAMHAMHUKHM JJs MOTOKa paboyero Tena B TEIJIOBOH Qopme.
Pacnionaraemas pabora. Temneparypa aanabaTn4eckoro TOpMOKEHHs TOTOKA.

N300pa3uTe MHIMKATOPHYIO JUarpaMMmy OJHOCTYNEHYATOro IOPUIHEBOIO KOMIIpEccopa B
koopauHatax P-V u T-S.

IIpsmoii nukn Kapao, ero repmuueckuii KITZ[. Teopema Kapho.

[ukn nu3enpbHOrO ABUTATENsA: paboTa au3ens, u300pakeHue B amarpammax P-V u T-S,
tepmuueckuii KI1/1.



18. I{ukn kapOropaTOpHOTo OEH3MHOBOTO JBUTATENS: padoTa BUTaTENs, K300pKEHHUE B TUarpaMmMax
P-V u T-S, repmuueckmnii KIT/I.

19. OcHoBHBIE cITOCOOBI TIEPEHOCA TEILIOTHI.

20. 3akon Dypsbe.

21. TlokazaTenu mporecca TerIonpPOBOIHOCTH.

22. 3akonsl HetoTona 1 HeroTona-Puxmana.

23. KOHBeKTUBHBIN TeMI000MEH, KOHBEKTHBHAsl TEIJIOOTAaya, TeIUionepeaadya M KOHBEKTHUBHBIM
MaccOOOMEH.

24. Crioco0Obl MHTEHCU(DUKAIIUY MTPOIIECCOB TEILIONEPE1avuH.

25. 3aK0H KOHBEKTUBHON TEILUIOOTIAYH.

26. ®akTophl, BAUAIOIINE Ha BETUYUHY KOd(PPHUIIMEHTA TEIIIOOTIAqH.

27. TenmooTna4ya Mpy BBIHYKICHHOM JIBUKCHUH B KaHaJaX M MPH BHEIIHEM OOTEKaHUU TeJl.

28. CymniHOCTh ¥ BUIBI KOHJICHCAITUH.

29. ®axTOopHl, BIUSIONIME HA KOAPPHUIIMEHT TEIUIOOTAAYH ITPH KOH/ICHCAIIHH.

30. CymHOCTb U PEKUMBI KUTICHHUS.

31. [I1OTHOCTh TEIJIOBOTO TMOTOKa W KO3(PPHUIMEHT TEIUIOOTAAYM TPH KPUTUYECKOM PpPEKHME
KHUIICHHUS.

32. CymHoCTh 1 BUBI (Ha30BOTO TIEpexo/ia.

33. TernoobMeH HU3yueHuEM U OCHOBHBIE KPUTEPUU OJ00USI.

34. YpaBHeHue OanaHca JJist JIy9uCTOTO TerI000MeHa.

35. 3akon uHTerpansHoro uanydenus Credana-bosiabimana.

36. ®usnveckas CyIHOCTb CI0KHOTO TEIUIOOOMEHA.

37. Knaccudukanus TeriooOMEeHHBIX anmnaparoB.

38. OcHOBHBIE pacYeTHBIC YPAaBHEHHS PEKYIEPAaTUBHBIX TEINIOOOMEHHBIX aIllapaToB.

39. Knaccuukanus TenaoBbIX peXMMOB B TOPHBIX BBIPAOOTKAX.

40. BriustHue TETUTOBBIX MPOIECCOB HA APPEKTHBHOCTH TOPHBIX PAOOT M O€30MacHOCTb.

41. Oco0eHHOCTH MPOTEKaHHsI TEIUIOBBIX MPOLECCOB B ITYOOKUX IIaXTaX U B KPUOJIUTO30HE.

42. CiocoOBI U Cpe/iCTBa PETYIUPOBAHUS TEIUIOBOTO PEKUM B BEIPAOOTKAX.

43. MeTo bl IPOTrHO3a U OLIEHKHU TEIJIOBOTO PeKUMA.

44. TennoBOW PeXUM CKBAXKUH.

45. Tepmuyeckue criocoObl OypeHus: CKBaXKHH.

6.2.2. IlpuMepHbIe TecTOBBIE 3aAaHusl K TudQ. 3auery

Bapmuanr 1.
Ne Bormpoc BapwnanTs! oTBeTa
n/n
1 | U36siTouHoe nmaBnenwe B TexHuke | 1. Tsromepom
u3MepseTcs ... 2. Cuiiomepom
3. TorHOMETpOM
4. ManomeTpoM
2 | YpaBuenue Kinaneiipona umeer Bun | 1. pv=RT
o VR=pT
3. Rp = VT
4 Rt=pv




Ne Bormpoc Bapuants! oTBeTa
/1
3 | TemnoeMKOCTb paBHa ... 1. Temiore, HEOOXOAMMOM Ul HarpeBa Tejla Ha JiBa
rpaayca
2. Temnore, HEOOXOMMMOW I HarpeBa Teina Ha MATh
rpagycoB
3. Temnore, HEOOXOIUMOM IJIsi HAarpeBa Tejla Ha JAECATh
rpagycoB
4. Teruore, HEOOXOIUMOM JIs HarpeBa Tejla Ha OJIUH
rpaayc
4 | ®opmyna Maiiepa uMeeT BU/IL. .. . R=cy - Cp
5 R= Cp +Cy
3.R=cp—cv
" Cp =Cyv — R
5 | Bakony boins - Mapuotra | 1. pi/p2 = valvi
COOTBETCTBYET COOTHOIIICHHE: 2. pilp2 =TT,
3. pu/p2 = vilvz
4. vilvo = T1lT>
6 | 1-i1 3akoH TepmoaMHaMHKH uMeeT | 1. 3aKOHOM COXpaHEHHS U MPEBPALICHUS YHEPTUU
BCeoOHit XapaKkTep (T.e. | 2. 3aKOHOM IIpEBpAIICHUS TEIUIOTHI B paboTy
MpOSIBIISIETCS 0e3 HCKIoUeHUH) U | 3. 3aKOHOM COXPAHEHUS TETUIOTHI
HA3bIBACTCH ... 4. 3akoHOM TIpeBpalieHusi paboThl B TEIJIOTY
7 | K ¢opmam mepenaun sHeprum | 1. PaboTta u TopmMoxkeHue
OTHOCSTCH ... 2. HarpeB u oxnaxjaeHue
3. Pa3orpes u myck
4. Tennora u pabota
8 | Anuabarueiii mpormecc mpoucxoauT | 1. [Ipu moCTOSHHOM JaBICHUH
2. IIpu mocTossHHOM 00beme
3. Ilpu mocTosiHHOMN paboTe
4. be3 mo/1Bojia M OTBOJIA TEILIOTHI
9 | Koaddumment temmonpoBomnoctu A | 1. CmocoOHOCTE Tena BHIPAaBHUBATH TEMIIEPATYPY
XapaKTEepU3YyeT. .. 2. CKOpOCTb U3MEHEHMSI TEMIIEPATYPHI B TEIIE
3. CniocoOHOCTH Tena MPOBOJAUTH TEIJIOTY
4. Mepy Tems10BoM HHEPLIMOHHOCTH TeEJIa
10 | Kakue BemiecTBa M3 MepeUnCIeHHBIX | 1. MeTamib
UMEIOT HauMeHbIINi KodpduuueHt | 2. XKuakoctu
TEIJIONPOBOJHOCTH? 3. Tennoun3oysTOpsI
4. Ta3nl
11 | Ilo xakomy 3akoHy wu3Mensercs | 1. [lapaGonnueckomy
TeMIlepaTypa MO TOJNIIUHE IUIOCKOW | 2. JIuHeitHOMYy
CTEHKHU? 3. Jlorapupmuyeckomy
4. 'unepOoIYECKOMY
12 | Vkaxwure buznyeckuit cmbicn | 1. CmocoOHOCTH Tena MPOBOJAUTH TEILIOTY
2

Kod(uIMeHTa TeMI00TAa4YH «.

. THTEHCUBHOCTH TEIUIOOOMEHA MEKY TTOBEPXHOCTHIO
Y OMBIBAIOLIEN CPENOM

. CnocoOHOCTh BBIPaBHUBATH TEMIIEPATYPY

4. CkopoCTh U3MEHEHHMSI TEMIIEPATYPHI

[98)

10




/a

Bomnpoc

Bapuants! oTBeTa

13

Kakum BbIpakeHHeM ompenensercs
MOJIHBIA ~ TEIUIOBOM TOTOK  (3aKOH
Herorona-Puxmana) B mporeccax
KOHBEKTHBHOI'O TEIJI000MeHa?

1.
2.
3.
4.

oF (ter — tx)
AF (ter — t)
KF(t)Kl - t>1<2)
K(tml — t>1<2)

14

Jatb OIIpEeIeIICHNE Kpu3uca
TeriooOMeHa epBOro poja.

1.06pa3oBanre My3bIPHKOB TIapa Ha HarpeBaeMoi

2.
3.

. Kumenue Ha cTeHKe CO CII0eM HaKUIIU C HU3KOM

MOBEPXHOCTHU
WuTencuBHOE 00pa3oBaHue MapoBO (a3bl
[lepexon OT my3bIPbKOBOIO KUIMEHUS K IICHOYHOMY

TCIIJIOIPOBOJHOCTBIO

15

Bsskocts 3T0...

. CBOHCTBO, XapaKTepU3YIOIEee NHEPIIUOHHBIC

Ka4yCCTBa )KUJKOCTH

. CBOMCTBO XHJIKOCTEH OKa3bIBaTh COMPOTUBIICHUE

CABUTAOIIUM YCUIIHAM

. CBOICTBO ’KHJIKOCTH HE UBMEHATH 00BEM MpHU

HU3MCHCHHUHU AAaBJICHUA

. CBOHCTBO, IPOSBIIAIONIEECS B CIEICTBUE

MPUTSKCHUS MCKAY MOJICKYJIAMHA

16

VYpaBHenne bepHyiun
3aKOH COXPAHEHHUS ...

BBIPAKACT

. Macchl

. KomnuecTBa aBmkeHus

. DHepruu

. MomMeHnTa KoIn4YecTBa JBUIKCHUS

17

['unpaBnuueckuit yaap B TpyoOax
3T0...

WNRFRPR~ARWNPRF

N

. Peskoe

. 3anojaHeHue TpyooIpoBOa KUJKOCTbIO
. Beienenue U3 )uAKOCTH pacTBOPEHHOTO BO3/1yXa
. XonogHoe

KHUIICHUC
CHMXXCHHU JaBJICHUA
HU3MCHCHHC
CKOPOCTH TCUCHU

KHUIKOCTH npu PE3KOM

JaBJICHUA TIpU  HU3MCHCHUH

18

Kputnueckast ckopocTs ra3a 3To...

. CxopocTb ra3a Ha cpese corJia

. CkopocTb rasa, paBHasi CKOPOCTH 3BYKa B HEM
. CBepXx3BYyKOBasi CKOPOCTh Ta3a

. J1o3ByKOBast CKOpOCTb raza

19

Peam,Haﬂ KUOKOCTh OTINYACTCA OT
UIIEaIbHOU CBOVICTBOM...

. IInacTmaHocTHn
. KectkocTu

. Bsaskoctn

. Ypyroctu

20

COBOKYIHOCTb COIUIOBOM M paboueit
pEIIETOK Ha3bIBACTCA. ..

A WOWNRERLPBRRODNREPRRODNPRE

. Kondyzopom

. Muddyszopom

. CryneHpio TypOOMaIIMHEI
. AKTUBHOM pEIIETKOU

11




Bapuanr 2

Bomnpoc BapuanTel oTBeTa
/T
1 | dpoccenupoBanue rasa (mapa) 31o: 1. Ucreuenue raza yepes comia
2. [lonmxeHre naBiIeHNs] B MECTHBIX COIIPOTUBIICHUSIX
3. IlonmxeHnue TemMnepaTypbl raza
4. IlepemerinBanue raza
2 | Ilo mpsmomy TepmoauHamuueckomy | 1. TermnoBsie aABurarenu
UKy paboTamor ... 2. X0J1I0AUJIbHBIE MALIUHBI
3. TennoBble HACOCHI
4. Kommpeccopbl
3 | Huxn Kapuo coctout u3 1. AnnabGaTHble — C)KaTUsl U paclIMpeHus,
CJIEIYIOIUX IIPOLIECCOB: U30TEPMUYECKUE — MTOJIBOJ U OTBOJI TEIJIOTHI
2. AnuabaTHble — C)KaTHS U PaCIIUPEHHUS,
1300apHBIE — MOABOJI M OTBOJI TEIIOTHI
3. AnuabaTHble — C)KaTHs U PaCIIUPEHHS,
M30XOPHbIE — [TOJIBOJ U OTBOJ] TETLJIOTHI
4. IlonuTpOoIHbIE — CKATUA U PACIIMPEHUS,
U30TEPMUYECKUE — MTOJIBOJ U OTBOJI TEIJIOTHI
4 | Iloka3zaHHas Ha PUCYHKE pV- 1. ABurarento TpuHkiepa
TUarpaMMa IHUKjIa COOTBETCTBYET: 2. Kapo6roparopnomy JIBC
3.ITY
£ 4. TITY
S
.
Ll
5 | B kakom cnyuae tepmuueckuid KITJL | 1. YBenuuenue HayanbHOM TeMnepaTypsl LUK
nukia KapHo Oyner ymensmatbes? | 2. YMeHblLIEHHE HA4YaJIbHOW TeMIepaTyphl UK
3. YMeHbIlIeHHEe KOHEUYHOH TeMIiepaTypbl UK
4. YBenuueHue pasHOCTH SHTPONIUN
6 | Tepmuueckwmii KI1J] TerutoBoro L.ng=0qp/ |II
JBUTATENIS ONPENEIAETCS
OTHOILEHHEM ... 2. mg =ly/ag
3. nt =dp/ag
4.ni = Iu/qz
7 | I[Touemy TepMonuHamuueckas | 1. JluzenpHoe TOMINBO JemieBie OeH3nHa
abpdextuBHocTh  mmkima  uzens | 2. [Ipomecc moaBoaa TemoTsl B ukiie Juzens
BbIIIIE, 4eM y nukia Orro? MPOUCXOIUT IO U3006ape, T.e. mpu OoJiee BHICOKOH
cpenHen t
3. B nqusensx He Hy)KHa cucTeMa 3aKUTraHus
4. Jlnzento He yrpoKaeT JIeTOHAIMsI TopIoYeil cMecu
8 1. ABcomoTHO 6erbie

KaKI/Ie TCJIa UMCIOT CTCIICHD tIepHOTI)I
e=1?

2 IIpo3paunbie
3. Cepeble
4. AGCONIOTHO YepHBIE

12




Bomnpoc

Bapuantsl orBeTa

n/m
9 Kakue Tena HUCIIOJIB3YIOTCA  JIA 1. C 6omb1Ioit OTpa)I(aTeHBHOﬁ CII0OCOOHOCTBIO
ocablIeHns JTy4iCTOro IoToKa? 2. C 00JBII0M MOrI0IATEIbHOM CIIOCOOHOCTRIO
3. Cepeole
4. C mepoxoBaToil NOBEPXHOCTHIO
10 Jlatb onpeneeHue KOB(b(l)I/IHI/IeHTa 1. XapaKTepI/I:syeT IEPEHOC TCHIIOTHI OT XKUJKOCTH K
TEIUIoNEepeIaYHu. CTCHKC
2. OnpenensieT THTEHCUBHOCTD MEPEHOCA TETUIOTHI OT
rOpsiYero TeIVIOHOCUTENS K XOJIOAHOMY
3. OnuceIBaeT NEPEHOC TEIJIOTHI BHYTPU TENa
4. IToka3biBaeT cioCOOHOCTH TEIJIOHOCUTEIS
AKKyMYJUPOBATh TEIIOTY
11 | Kaknwm Boipaennem onpenensiercs | 1+ KF(txi — t2)
TeI10BO# notok Q mpu 2. aF(ter — tx)
Temonepenade? 3. eCoFT*
4. AFAL
12 | Ykaxure Bolpaxenne ypasaennms | 1. Q = Gc(ti —t2)
TEIJIOBOTO OasaHca. 2.Q=cFlti-t2)
3. Q = xFAt
4. Q1=Q2+AQ
13 | Ilpu kakoii cxeme jBwkeHwus | 1. IIpoTuBOTOK
TEIUIOHOCUTEIIEH xapakrepHo | 2. [Ipsmortok
MOKa3aHHOE Ha pucyske | 3. [lepekpecTHbIil TOK
pacrpeziesieHue TeMreparyp? 4. TemrepaTypbl HE COOTBETCTBYIOT CXEM€ JIBUXKCHUSI
‘ . KUJKOCTU
4 wew
T M "
Alg ! it
Wl
4 :
[ F
14 | Vkasarb BBIPAYKEHHE U1 Q
onpeneneHus MOBEPXHOCTHU 1. KAL
PEKyIepaTUBHOTO TETUIOOOMEHHOTO Q
anmapata F? 2. —
alAt
3. 2
AAL
.2
cAt
15 | Iuddy3ops! uCONB3YIOTCS . . . 1. [ocTeneHHOrO yBENTUYEHHSI CKOPOCTU MTOTOKA
2. [TocTeneHHOTO YMEHbIIIEHUSI CKOPOCTH MOTOKA
3. M3mMeHeHus HampaBJIeHHS ITOTOKA
4. Pe3Koro yMeHbIIICHUS TaBIICHUS TOTOKA
16 | Pa3sMepHOCTH JUHAMHYECKOTO 1. H/m?
Kod(ulreHTa BI3KOCTH. .. 2. He/m?
3. M%/c
4, m/c?

13




Bormpoc Bapuantsl orBeTa
n/m
17 | OcHoBHOE ypaBHEHUE 1. p=po+pyz
TUIPOCTATUKH. . . 2. p = lim (4P/4F)
3. f=-uFdwidn
4. pv=RT
18 | ®opma 3anucu ypaBuenus bepuymm | 1. p = po+ pgz
HAMEET BUJL. .. 2. dQ = wdF = const
3. W?/(2g) + p/(pg) + z = const
4. (owx/ox) + (owy /oy) + (ow;/0z) =0
19 | Iorepu Harnopa NPUHATO U3MEPSITH B | 1 b= | w?
JIOJISIX CKOPOCTHOTO Haropa Imo r= 55
¢bopmyine Beticoaxa: W2
2. h,=—
29
3.h — oW
hw =¢ 2
a oW
D 2¢
20 | Yucno Maxa 3To0... 1. OTHoIIeHNE CKOPOCTH 3BYKa K CKOPOCTH Ta3a
2. OTHOIIEHHE BO3MYILIEHUH AaBIIEHUS K TUIIOTHOCTU
3. OTHOULIeHNE N3MEHEHUS TTApaMEeTPOB T'a3a K CKOPOCTH
3ByKa
4. OTHONIEHNE CKOPOCTH Ta3a K CKOPOCTH 3BYKa
Bapuanr 3
Ne Bomnpoc Bapuants! oTBeTa
/1
1 | Inomaas mox KpuBoi mporecca Ha | 1 BHyTpeHneit sHepruu padodero tena
pV-nuarpaMMe paBHa: . Pabote nporecca
. DHTanbnuK padboyero teia
. Cy(T2-Ta)
2 | Ilnomanap moJ KpUBOH mpoliecca . Termnoemkoctu pabouero Tena

Ha TS-muarpamme paBHa:

. OHTanpnuu padodero Tena
. DHTpoIuu paboyero Tena
. Terutore mporecca

DnemeHTapHast paboTa paclIupeHus
rasa dl ompezensiercst BepakeHHEM:

Cp*dt
p*dv
cy*dt
T*ds

CopaeprxaHue BTOpOro Haqyajia
TEPMOJMHAMHUKHN COOTBETCTBYET
COOTHOIIEHUIO:

ds < dg/T
.ds 2 do/T
.ds<dg/T
.ds =dg/T

Kaxkoe Teno moqunusercs
ypaBHeHHUI0 Ban-nep-Baanbca?

. UneannHEIN ra3
Peanbueblii ra3
UneanpHas )KUOIKOCTE
. PeanpHas :KUIKOCTh

Temneparypa, ipu KOTOpOH
KUIKOCTD 3aKUITACT TP JAHHOM

. Ucnapenus
. CooTBeTCcTBUA

NEPAONRPRAON PIAONRPRARONRIA WON

14




Ne Bomnpoc Bapuants! orBeTa
/1
IaBJIECHUH, HA3BIBAETCS 3. [Mapa
TeMIEepaTypou. .. 4, Hacplenus
7 | Heobparumslii npouece nporekanus | 1. MneanbHoe ucreueHue rasa
rasa (mapa) yepe3 MeCTHOE 2. [IpoTekanue peaibHOTO raza
CONPOTHUBIICHUE, B PE3YJIbTATE 3. lpoccenupoBanue raza
KOTOpOTO CHIKaeTcs naBieHue raza | 4. Kputuueckoe ABHKEHUE Ta3a
0€3 COBEpPILICHHS UM TEXHUYECKOU
paboThl, HA3bIBACTCA. . .
8 | B xakux mporieccax KOHBeKTUBHOTO | 1. KumneHue B my3bIpbKOBOM PEKUME
TeriooOMeHa HaboJaeTcst 2 TennooTnaya Npu BBIHYKIEHHOM JIBUKECHUHU
HanOOIBIINN KOIPDUITUCHT 3. [IneHoYHBIN PEXKUM KUTICHUS
TEIJIOOTHAYH o7 4. KanenbHas KOHACHCALMS T1apa
9 | YUro mokaszaHo Ha pUCYHKE? 1. Tennonepenaya B MIIOCKOW CTEHKE
d 2. TernonpoBOAHOCTh MUIUHAPUIECKON CTEHKU
“ 3. Pacnipenenenue temneparyp B IUIOCKOM CTEHKE
4. KOHBEKTHBHBIN TETIOOOMEH
5
] q
le &
X
Yro n3o00pakeHo Ha puUCyHKe? 1. TennonpoBOIHOCTh MHOTOCIIONHOW CTEHKU
10 ‘ 2. TeronpoBOAHOCTH IJIOCKOW CTEHKU
wanYy 3. Tennonepenaya HWIMHAPUYECKON CTEHKU
. “ . 4. TernnmonpoBOJHOCTh IWJIMHIPUIECKON CTEHKU
S sea gy
1‘,_; r
Br16paTh onpeneneHue 1y4ucToro 1. IlepeHoC TEMJIOTHI 3EKTPOMArHUTHBIMHA BOJIHAMU
11 | remmooOMeHa: 2. Mzmydenue B 00JIaCTH JUTHH BOJIH BUIAMMOTO CBETa
3. [lepeHoC TEMIOTHI 3JIEKTPOMArHUTHBIMUA BOJTHAMU C
JIBOMHBIM TTPe00pa30BaHUEM SHEPTHUH — TEIIJIOBOM B
JYYUCTYIO U JIyYUCTOM B TEIJIOBYIO
4. TlepeHOC TETUIOTHI MUKPOYACTUIIAMH TEJIa
Kakotii ctenieHr abCOMOTHOM 1. ITepBoit
12 | remnepatypsl T TBepaoro Temna 2. Bropon
MPONOPIUOHANIBHA U3ITydaemast 3. Tpetbeit
sHeprus? 4. YerBepron
VYKaxuTe BbIpaK€HUE 3aKOHA T
13 | Credana-bombrmana. E=eC —j
1 100
E=Co LJ
2 100
E-oc{-L)
3. 100
4
E= 8(ij
4. 100
I1710THOCTH TEIIOBOrO MOTOKA ( 1. KonuuectBo TemnoTsl, mpoxoasiei 3a 1 cek. yepes 1
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Ne Bomnpoc Bapuants! orBeTa
/1
14 | sr0... KB. M TOBEPXHOCTH Te€Ja
2. KonmnuecTBo TETUIOTHI, MPOXOAIIeH uepe3 1 KB.M
U30TEPMHUYECKON TOBEPXHOCTH Teja
3. OOmiee KOIMYeCTBO TEIJIOTHI, MPOXo el depes 1
KB.M IUIOIIA/IN
4, KoymuecTBO TEIIOTHI, MPOXosiieH 3a 1 cex
B cnyuae oOTekanus Tena 1. [logbemHuas cuia
15 | Hec)KUMaeMOH KUIKOCTBIO B TOUKE 2. KaBuranus
B (cMmotpu puc.) moxer nosiButcs... | 3. ['mapoynap
pt 4. Y napHas BoJHa
WOO
Cornacho 3akoHa Ilackans nasnenue | 1. He usmenurcs
16 | BHYTPH KUIKOCTH MPU U3MEHEHUHU 2. byzner mponopuruoHaIbHO YBEIUYUBATHCS
JTABJICHUS Ha TIOBEPXHOCTH 3. V3MeHHTCS Ha TyXKe BEITHUNHY
KUJKOCTH ... 4. Byaet nponopuroHaJIbHO YMEHBIIATHCS
Kasuranus sto... 1. Brigenenune my3pIpbKOB paCTBOPEHHOTO BO3TyXa
17 2. TlosiBieHUeE My3bIPHKOB Mapa Ha TTOBEPXHOCTH
3. Ilepexon TeueHus B TypOyJIE€HTHBIN PEKUM
4. TlosiBneHHe My3bIPbKOB Tapa B 30HE MOHMKEHHOTO
JTABJICHUS] M CXJIONIBIBAHUE B 30HE IMOBBIIIEHHOTO
[Tpu oTcyTCTBUM TEIIOOOMEHA C 1. VBenuumBaThCs
18 | BHemHel cpemoil Temmneparypa 2. YMEHBIIAThCS
MOKOSIIEerocs raza Oyzer. .. 3. MakcumanbHOH
4. MunumanbHOU
Ha pucynke uudpoii 3 o0o3HaueHa 1. TypOyneHTHOro HOrpPaHUYHOTO CIIOS
19 | obnacrts... 2. JlaMMHApHOTO TIOTPAaHIUYHOTO CJIOS
3. BHemHero notoka
4. A3poarHAMHUYECKOTO clieia
20 | PacmpmBaHMe )KUIKOCTH 1. ®opcynku
OCYILIECTBIISIETCS C IOMOILBIO. .. 2. luddysopa
3. Kommpeccopa
4. Illnanra

16




6.2.3. Kputepun oneHoK NpoMeKyTOYHOI aTTecTanuu (qudd.3auera)

Ilpumepnan  wkana  oyeHusanHus  3HAHUI  NO  BONPOCAM/BLINOJIHEHUIO  3A0AHUIL
oughpepenyuposannozo 3auema:
Ouenka
Iloporosslii ypoBeHb Yriy0/1eHHbIH IIpoaBUHYTHINH

2» OCBOCHHS YPOBeHb OCBOCHHMSI | YPOBEHb OCBOCHHS
(Hey10BJIETBOPHUTEJIBHO) «3» «4» «S»
(Y10BJIETBOPHUTEJIbHO) (Xopoo) (OTJIMYHO)

ITocemenne menee 50 %
JIEKIIUOHHBIX U
MPaKTUYECKUX 3aHATUN

ITocenienne ne menee 60
% JEKIIMOHHBIX U
MPAKTUYCCKUX 3aHITHI

ITocemienne He MeHee
70 % JIEKIUMOHHBIX U
MPAKTHYECKUX 3aHATHH

ITocenienne He MeHee
85 % JIEKLIMOHHBIX U
MPAKTHICCKUX 3aHATHH

CryzneHT He 3HaeT
3HAYUTENHLHON YacTH
MaTepuana, JI0ImycKaeT
CYIIECTBEHHBIE OINOKHU B

CryaeHT MOBEpXHOCTHO
3HaeT MaTepuai
OCHOBHBIX Pa3ZieyiOB U
TeM y4eOHOH
JUCLUIUIUHBI, JOIYCKAET

CTyaeHT XOpoILIo 3HAEeT
MaTepHai, FpaMOTHO U
0 CYIIECTBY U3/Iaraer
€ro, JOImycKas
HEKOTOpbIE HETOYHOCTH

CTyzeHT B MMOJTHOM
00BEMeE 3HaeT
MaTepHa,
IPaMOTHO | TIO
CYIIECTBY U3Jaraet
€ro, He JIoMmycKas

OTBETax Ha BOIPOCHI HETOYHOCTH B OTBETE HA CYIIECTBEHHBIX
B OTBETE Ha BOIIPOC. N
BOIIPOC HETOYHOCTEN B OTBETE
Ha BOIIPOC
Bezommbouno
He ymeer naxoautb Wuorna naxoaut YBEpPEHHO HAXOIUT HAXOUT
pelieHus OOJNBIIMHCTBA pelieHus, pelieHus, pemefmﬁ
MIPeTyCMOTPEHHBIX MIpeyCMOTPEHHBIE MpeyCMOTPEHHbBIE ’
PEAYCMOTP PEACMOTP PEAYCMOTP MpeyCMOTPEHHBIE
MPOTpaMMOii 00yUIeHUS MpOrpaMMoii O0y4eHusl | Mporpammoil o0ydeHus OOrDAMMOG
3alaHuN 3aJaHuN 3aJaHui porp o
00y4eHus 3a1aHui
BonsmmHCTBO IIpexycMoTpeHHBIE IIpexycMoTpeHHBIE IIpenxycMoTpeHHBIE
IIPELyCMOTPEHHBIX NpOrpaMMoii 00y4eHusi | Mmporpammoii o0ydeHusi | mporpammoii oOyueHus

porpamMMoit 00yueHus
3aJJaHUU HE BBIIIOJIHEHO

3a/IaHUsI BBITOTHEHBI
Y/IOBJIETBOPUTEIHHO

3agaHud yCIICIIHO
BBITIOJTHCHBI

3agaHusd yCIICIIHO
BBITTOJTHCHBI

Hpumepna;l WKaila OoueHUuU6anuA 3HAHUIL 8 MECM OGO ¢0p.M€.’

KosnuecTBO NpaBUJIbHBIX 0TBETOB, % Ouenka
0-49 HeynosnerBopurenpHO
50-65 Y 10BIETBOPUTEIBHO
66-85 Xopomro
86-100 OTIM4HO

7. VYEBHO-METOJUYECKOE 1 ”THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHMUIIIAHBI

7.1. Pexomenayemasi uTeparypa

7.1.1 OcHoBHAas JUTEpaTypa
1. TennorexHuka: yueOHHK AJis By30B / HallnoHaNbHBII MUHEPAIbHO-CHIPHEBOM YHHBEPCUTET

«"opHBIIY, B.B. AHJpeeB, B.A. JleGenes, B.N. CrecusIies, CII06,2015.
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&b
ns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=31%2E31%2F%D0%90%2065%2D409490551<.>

2. Tennorexnuka: Yuebnoe nocoobue / B.A. Kynunos, 3.M. Kapramos, E.B. Ctedantok. - M.:
KYPC: HUL] UH®PA-M, 2015. - 424 ¢. http://znanium.com/catalog.php?bookinfo=486472

3. OCHOBBI TEXHUYECKOH TEPMOJMHAMUKH M TEOPHH TEIJIO- U MaccooOMeHa: YueOHoe nocodue /
B.A. Bapwiosuy, FO.A. CwmupuoB. - M.. HUI[ HWHDPA-M, 2014. - 432 c.
http://znanium.com/catalog.php?bookinfo=356818
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7.1.2. lonoJHUTeIbHAS JIUTEPaTypa

1. Teoperndeckre OCHOBBI TEIUIOTEXHUKU. TepmoanHamuka [Tekct] : yueb.-MeToa. KOMILIeKe /
coct.: 3. ®. Kapumos, E. I1. ITaBnog. - CII6. : U3a-Bo C3TVY, 2009. - 261 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=402&task=set_static
_reg&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%9C%2D%2D20090423134355<.>

2. TermorexHuka [DnekTpoHHBIN pecype] : yued. mocodue / B. C. [Ipecsukun, B. I'. Jla6eiim, E.
I1. [TaBmoB. - CIIb. : I'opH. VH-T, 2013. - 143 c.
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=402&task=set static req&b
ns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%2D548581<.>

7.1.3. YueOoHo-MeTOoANYECKOE 00ecIeueHne

1. Tennorexuuka [ Tekcr] : yue6.-meTon. komruieke / coct.: B. I'. Jla6eiim, E. I1. ITaBnos. - CIIO. :
N3a-8o C3TVY, 2008. - 210 c.
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set static req&b
ns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%9C%2D%2D20080917131528<.

2. Terotexnuka [ Tekct] : yueb.-meron. komiuiekc / coct. B. B. Jlem6oBckuii. - CII6. : U3n-Bo
C3TYVY, 2010. - 101 c.
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis& Itemid=402&task=set static_req&b
ns_string=NWPIB,ELC,ZAPIS&req irb=<.>1=10%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D
1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0101%2D271170<.>

7.2. Ba3bl JaHHBIX, JEKTPOHHO-0MOJIHOTEYHbIe CHCTeMbl, MH(POPMALMOHHO-CIPABOYHbIE U

MONCKOBBIE CHCTEMbI

1. EBporneiickas mudposas oudianoreka Europeana: http://www.europeana.eu/portal

2. IHopMaIrmoHHO-U3IaTeIbCKUI [IEHTP IO T'EOJOTHMH M HEAPOIOJIb30BAaHHKD MMHHUCTEPCTBA
MPUPOJHBIX pecypcoB U dkonoruu Poccuiickoit ®Depepaunun - OO0 "TEOMHD®OPMMAPK"-
http://www.geoinform.ru/

3. UudopmanmoHHO-aHAMUTHYECKHUH TIeHTp «MuHepam» - http://www.mineral.ru/

4. Koncynprantllntoc: cnpaBouHo - TMOMCKOBas cuctema [DIeKTpoHHBIH pecypc]. -
www.consultant.ru/.

5. Muposast mudposas oudianoreka: http://wdl.org/ru

6. Hayunas snextporHas 6ubimroreka «Scopusy https://www.scopus.com

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

8. Hayunas snexkrponnas oubmuoreka «eLIBRARY »: https://elibrary.ru/
https://e.lanbook.com/books.

9. INouckoseie cucteMbl Yandex, Rambler, Yahoo u np.

10. Cucrema T'APAHT: »1eKTpoHHBINM MNEepUOIUYECKUI CIPABOYHUK [DIEKTPOHHBI pecypc|
www.garant.ru/.

11. DnexTpoHHO-OMOAMOTEYHAS cucreMa U3JIATEIBCKOTO LEHTpa «JTaHbB»
https://e.lanbook.com/books

12. Onextponnass ~ Oubmmorexka  Poccuiickoit  T'ocymapctBennoit  bubGmmotexu  (PI'B):
http://elibrary.rsl.ru/

13. DnekTponHas oubnmoreka yueOHuKoOB: http://studentam.net

14. DnexTpoHHO-OHGMMOTeuHas cictema «IBC FOPAWTY www.biblio-online.ru .

15. Dnexktponnas OubnmoTeuHas cuctema «HammoHanbHBIN 1HMGpPOBOKH pecypc «PyKOHT».
http://rucont.ru/

16. DnexTpoHHO-OMOIMOTEYHAst cucTeMa http://www.sciteclibrary.ru/
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http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%2D548581%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%2D548581%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%9C%2D%2D20080917131528%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%9C%2D%2D20080917131528%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=10%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0101%2D271170%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=10%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0101%2D271170%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=10%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0101%2D271170%3c
http://www.europeana.eu/portal
http://www.geoinform.ru/
http://www.mineral.ru/
http://wdl.org/ru
https://www.scopus.com/
http://www.sciencedirect.com/
https://elibrary.ru/
https://e.lanbook.com/books
http://elibrary.rsl.ru/
http://studentam.net/
http://www.biblio-online.ru/
http://rucont.ru/
http://www.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCLHUITJINHBbI

8.1. MaTepuajbHO-TEXHUYECKOE OCHAIIIEHHE Ay TUTOPHIA:

AyIUTOpPHH JJIs1 TPOBEAeHUsI TeKIMOHHBIX 3aHATHH

128 nocaoounvix mecm

OcHanieHHOCTh: MynbTUMEIUIHAS YCTaHOBKAa C aKyCTHYEeCKOW cucrteMod — 1 mT. (B T.4.
MYJIbTUMEANHHBIA TPOEKTOp — 1 MIT., MPOSKIIMOHHAS anmapaTypa: HICTOYHHUK OecriepeOoitHOro muTaHus —
1 ., 3kpad — 1 wt., MOHUTOP — | TIT., KOMIBIOTEP — 1 IT.), BO3MOXKHOCTH JTocTyma K cet «HTepHEeTY,
CTYJ JJiA CTyAeHTOB — 128 mT., kpecno npenoaasarens — 1 mT., cTon — 65 mT., mepeHoCHas: HACTOIbHAS
TpuOyHa — | 1IT., TOCKa HACTEHHAs] MATHUTHO-MapKepHas — 2 IIT., IIJIaKaT B paMKe HACTEHHBIN — 9 IIT.

[lepeueHp JIHMIIEH3MOHHOTO MporpaMmHoro obdecrnedenusi: MicrosoftWindows 7 Professional,
MicrosoftOffice 2007 ProfessionalPlus, AHTHBHUPYCHOE IPOrPaMMHOE obecrieucHue:
KasperskyEndpointSecurity, 7-zip (cBobomno pacmnpocrpansemoe [10), FoxitReader (cBoGomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpocrpansemoe I[10), Chromium (cBoGoaHO
pacmpoctpansiemoe [10), JavaRuntimeEnvironment (cBoGogHo pacnpoctpansemoe [10), doPDF
(cBoOOHO pacmpoctpansemoe [10), GNUImageManipulationProgram (cBo6omHO pacmpocTpaHsieMoe
I10), Inkscape (cBoGomuo pacmpoctpansemoe [10), XnView (cBoboaHo pacmnpoctpansemoe I10), K-
LiteCodecPack (cBo6oamno pacnpoctpansiemoe I10), FARManager (cBoboaHo pacrpoctpansemoe I10).

64 nocadounwvix mecma

OcHameHHOCTh: MyJIbTHMEIUHHBIA MPOEKTOp — 1 IIT., MPOCKIIMOHHAS anmnapaTypa: UCTOYHHK
OecniepeboitHoro nuranus — 1 mr., skpad — 1 wT., HOYTOYK - 1 mT., (BOBMOXXHOCTH AOCTyHa K CETH
«MaTepHETY), cTOMKA MOOMIbHAS — 1 IIT., CTYJ JIst CTYIGHTOB — 64 MIT., Kpecio npenogasaresst — 1 mr.,
cTOJI - 33 1IT., IepeHOCHAsI HACTOJbHAs TpUOYHa — | IIT., T0CKa Oenast HaCTEHHAss MarHUTHO-MapKepHas —
| wIT., nuakaT B paMKe HAaCTEHHBIN — 4 1IT.

[lepeueHp JHMIIEH3MOHHOTO IMporpaMmHoro obecrneuenus: Microsoft Windows 8 Professional,
MicrosoftOffice 2007 ProfessionalPlus,CoreDRAWGraphicsSuiteX5, Autodeskproduct:
BuildingDesignSuiteUltimate 2016, productKey: 766H1, antuBupycHOE MporpaMMHOe OOeCICUeHHE:
KasperskyEndpointSecurity, 7-zip (cBobomno pacmnpoctpansemoe I110), FoxitReader (cBo6oaHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacrnpoctpansemoe I[10), Chromium (cBoGoaHO
pacnpoctpansiemoe [10), JavaRuntimeEnvironment (cBobogno pacmnpoctpansiemoe I10), doPDF
(cBobomHO pacmpoctpansemoe I10), GNUImageManipulationProgram (cBo6oaHO pacrpocTpaHsieMoe
I1O), Inkscape (cBobomuo pacmpoctpansiemoe I10), XnView (cBobomHo pacmpoctpansiemoe 110), K-
LiteCodecPack (cBoboato pacmpoctpansiemoe [10), FARManager (ceo6oaH0 pactipoctpansemoe [10).

60 nocadounwvix mecm

OcHameHHOCTh: MyJabTUMEIUHHBIA MPOeKTop — 1 IIT., MPOEKIIMOHHAS ammnapaTypa: HCTOYHHK
OecniepeboiiHoro mutanust — 1 mr., 9kpad — 1 wT., HOYTOyK - 1 mT., (BO3MOXXHOCTh JOCTyNa K CETH
«HTEepHETY), cTOMKA MOOUITbHAS — 1 1IT., CTYJ A1t CTyAeHTOB — 60 1IT., Kpecyo mpenoaaBaTess — 1 miT.,
ctoi - 31 1mT., MepeHoCHas: HacToJIbHAS TpHOyHA — | mIT., JocKa Oenasi HacCTeHHasl MAarHUTHO-MapKepHast —
1 wt., Tocka mox mMen — 1 1IT., IUIakaT B paMKe HACTEHHBIN — 3 IIT.

[lepeueHp IHMIIEH3MOHHOTO MporpaMmHoro obecneuenus: Microsoft Windows 8 Professional,
MicrosoftOffice 2007 ProfessionalPlus, CorelDRAW Graphics Suite X5, Autodeskproduct:
BuildingDesignSuiteUltimate 2016, productKey: 766H1, anTuBHpyCHOE HpOTrpaMMHOE OOeCIHeUeCHHE:
KasperskyEndpointSecurity, 7-zip (cBobomuo pacmpoctpansemoe I10), FoxitReader (cBoGomHO
pacnpoctpansiemoe [10), SeaMonkey (cBobomno pacmpocrpansiemoe [10), Chromium (cBoGogHO
pacmpoctpansiemoe [10), JavaRuntimeEnvironment (cBoGogHo pacnpoctpansemoe [10), doPDF
(cBoOomHO pacmpoctpansemoe I10), GNUImageManipulationProgram (cBo6oaHO pacrpocTpaHsieMoe
I10), Inkscape (cBoGomuo pacmpoctpansemoe I10), XnView (cBoboaro pacmpoctpansiemoe I10), K-
LiteCodecPack (cBobonHo pacmipoctpansiemoe [10), FARManager (cBo6oaH0 pactpoctpansemoe [10).

56 nocaoounvix mecm

OcHaimeHHOCTh: MynbTUMEIUNHBIM MPOEKTOP — 1 INT., MPOEKIMOHHAs anmnaparypa: HUCTOYHUK
OecniepeboitHoro nmutanus — 1 mT., 3kpad — 1 mT., HOYyTOyK — 1 MT., (BOBMOXKHOCTh JOCTyNa K CETH
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«HTEepHETY), CTOMKA MOOUIbHAS — 1 IIT., CTYJ JJIsl CTYZICHTOB — 56 1IT., Kpecyo npenoaaBatens — 1 miT.,
croil — 29 mrT., NepeHOCHas HACTOJbHAs TpuOyHa — | MIT., TOCKAa HACTEHHAas MarHUTHO-MapKepHas —
1 mrT., makat B paMKe HAaCTCHHBIA — 5 IIT.

[lepeuenp JHMIIEH3MOHHOTO IporpaMmmHoro obecrneuenusi: Microsoft Windows 8 Professional,
MicrosoftOffice 2007 ProfessionalPlus, CorelDRAW Graphics Suite X5, Autodeskproduct:
BuildingDesignSuiteUItimate 2016, productKey: 766H1, antuBupycHOE HpOrpaMMHOE OOeCICUCHHE:
KasperskyEndpointSecurity, 7-zip (cBobomno pacnpocrpansemoe I10), FoxitReader (cBo6omHO
pactpoctpansiemoe I10), SeaMonkey (cBoGomno pacrnpoctpansemoe [10), Chromium (cBoGomaHO
pacmpoctpansiemoe I10), JavaRuntimeEnvironment (cBoGoguo pacnpocrpansemoe I10), doPDF
(cBoOOHO pacmpoctpansemoe [10), GNUImageManipulationProgram (cBoGomHO pacmpocTpaHsiemMoe
I10), Inkscape (cBoGomuo pacmpoctpansemoe I10), XnView (cBoboaro pacmnpoctpansiemoe I10), K-
LiteCodecPack (cBoboato pactipoctpansiemoe [10), FARManager (ceo6oaH0 pactipoctpansemoe [10).

52 nocaoounvix mecma

OcHamieHHOCTh: MynbTHMEIUIHBIA MPOEeKTOp — 1 IIT., MPOEKIMOHHAS anmnapaTypa: HCTOYHHK
OecriepeboitHoro nuranus — 1 mT., skpad — 1 mwr., HOYTOyK — 1 mT., (BO3MOXKHOCTh JIOCTYIa K CETH
«aTepHETY), CTONKAa MOOMIIbHAS — 1 1IT., CTYJN A7t CTYAEHTOB — 52 WIT., Kpecio npenojasareis — | mr.,
CTOJI — 26 WIT., IEPCHOCHAsT HACTOJIbHAsI TPUOyHAa — | IIT., TOCKa HACTEHHAs MAarHUTHO-MapKepHas —
1 mit., Iutakat B paMKe HaCTEHHBIN — O 1IT.

[Tepeuens aMIIEH3MOHHOrO mporpammHoro obecrmeuenus: Microsoft Windows 8 Professional,
MicrosoftOffice 2007 ProfessionalPlus, CorelDRAW Graphics Suite X5, Autodeskproduct:
BuildingDesignSuiteUltimate 2016, productKey: 766H1, antuBupycHOe mHporpaMMHOe oOOecIeueHHe:
KasperskyEndpointSecurity, 7-zip (cBoboano pacnpoctpansemoe I10), FoxitReader (cBoGomHO
pacnpoctpansiemoe I10), SeaMonkey (cBobomno pacmpoctpansiemoe I[10), Chromium (cBo6oaHO
pacmpoctpansiemoe [10), JavaRuntimeEnvironment (cBoGoaHo pacnpoctpansemoe [10), doPDF
(cBoboaHO pacmpoctpansemoe I10), GNUImageManipulationProgram (cBo6omHO pacmpocTpaHsiemMoe
I10), Inkscape (cBoGomuo pacmpoctpansemoe I10), XnView (cBo6oaHo pacmnpoctpansiemoe I10), K-
LiteCodecPack (cBo6oano pacnpoctpansemoe I10), FARManager (cBoboaHo pacripoctpansemoe I10).

AyauTopuM Uil IPOBeeHNsI MPAKTUYECKHUX 3aHATHH
28 nocaoounvix mecm

OcHamenHocts: CTON ayauTOpHBIA IS CTyAeHTOB — 15mT.,, cTyn — 28 MmT., Kpecio
npenojnasatenss — | mT., JOCKa HacTeHHas Oenas MarHMTHO-MapkepHas «Magnetoplan» - 1 miT.,
TepeHOCHast HaCToJIbHAs TpuOyHa — | mIT., Tu1akaT — 4 1iT.

[lepekaTHass MynbTUMeuiiHas ycTaHoBka (HOyTOyk AcerAspire7720 (Intel(R) Core (TM)2
DuoCPUT7700 2.40GHz 2 T'B); meiib mpoBoanas GeniusLaser; npoektop DLPTexasInstrumentsVLT-
XD600LP; croiika mepeaBuxkHasi METaNIMYECKass MHOTOSIPYCHAS).

[lepeuens nuIEH3MOHHOTO NporpammHoro obtecrnedenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AmnxtuBHpycHOe mporpammHoe obecrneueHne Kaspersky Endpoint
Security, 7-zip (cBoboxno pacmpoctpansemoe I10), FoxitReader (cBobomno pacmpoctpansemoe I10),
SeaMonkey (cBoboano pacmpoctpansemoe [10), Chromium (cBo6ogHO pacnpoctpansemoe 110), Java 8
RuntimeEnvironment (cBo6oaHo pacmpoctpansiemoe 110), doPDF (cBoGomgHo pacmpoctpansiemoe [10),
GNU ImageManipulationProgram (cBobomno pacnpocrpansemoe I10O), Inkscape (cBoOomHO
pacmpoctpansemoe [10), XnView (cBobomHo pacmpoctpansemoe [10), K-LiteCodecPack (cBoGomno
pacrpoctpansiemoe 110), FAR Manager(cBo6oaH0 pacnipoctpansemoe I10).

30 nocaoounvix mecm

OcnamenHoctb: Cronm aynuTopHbI Juis cryaeHToB — 16 mT., ctym — 30 mT., Kpecio
npenogaBatens — 1 mT., JOCKa HAcTeHHas Oejas MarHuTHO-mapkepHas «Magnetoplany - 1 1mT.,
NepeHocHas HacToibHast TpuOyHa — 1 mit., nminakat — 4 mrT.
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[TepexatHast MyabTHMeIUiTHas ycTaHoBKa (HOyTOyK Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); mbimb npoBoanast Genius Laser; mpoekrop DLP Texas Instruments VLT-
XD600LP; crolika nepenBrkHAs METALTHYECKAss MHOTOSIPYCHAs).

[lepeuenp NUIEH3MOHHOTO MporpamMmHoro obtecnedenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AmnruBupycHoe mporpammuoe obecrneucrue Kaspersky Endpoint
Security, 7-zip (cBoboxno pacmnpocrpansemoe I10), FoxitReader (cBoOoano pacmpoctpansemoe [10),
SeaMonkey (cBo6omHo pacnpoctpansiemoe [10), Chromium (cBo6oaHO pacnpoctpansemoe 110), Java 8
RuntimeEnvironment (cBo6omno pacmnpoctpansiemoe I10), doPDF (cBo6onno pacmpoctpansiemoe I10),
GNU ImageManipulationProgram (cBobomno pacmpoctpansemoe I10), Inkscape (cBoGomHO
pacmpoctpansiemoe [10), XnView (cBoGoano pacmnpocrpansemoe I10), K-LiteCodecPack (cBoOoHO
pacmpoctpansemoe [10), FAR Manager(ceo6oaHo pactipoctpansiemoe I10).

16 nocaoounvix mecm

OcnamenHocTh: CTON KOMIBIOTEPHBIM — 6 WIT., Kpecio mpemnojaBaTens — 17 mT., MOHOOJIOK
LenovoM93ZIntelQ87 - 16 mit. (BO3MOXKHOCTh A0CTyHa K cetu «MHTepHeT»), J0CKa HAacTeHHas Oeas
MarHuTHO-MapkepHas «Magnetoplan» - 1 mit., nepeHocHast HacTolpHas TpuOyHa — 1 wIT., makar — 8 wir.

[lepeueHp JUIIGH3MOHHOTO MporpamMmmHoro obecneuenus: Microsoft Windows 7 Professional
Microsoft Open License 49379550 oT 29.11.2011, MicrosoftOffice 2007
ProfessionalPlusMicrosoftOpenLicense 46431107 or 22.01.2010, CorelDRAW Graphics Suite X5,
Autodeskproduct: BuildingDesignSuiteUltimate 2016, productKey: 766H1, KasperskyEndpointSecurity,
7-zip (cBobGomno pacmupoctpansemoe I10), Foxit Reader (cBobGomuno pacmpoctpansiemoe I10), Foxit
Reader (cBob6omno pacmpoctpansemoe [10), SeaMonkey (cBob6oaHo pactipoctpansemoe [10), Chromium
(cBoGomHO pacmpoctpansiemoe [10), Java Runtime Environment (cBoGomuo pacmpoctpansiemoe 110),
doPDF (cBobGomno pacmpocrpansemoe I10), GNU Image Manipulation Program (cBo60oaHO
pacmpoctpansiemoe I10O), Inkscape (cBobomuo pacnpoctpansemoe [10), XnView (cB06OIHO
pacnpoctpansiemoe I10), K-Lite Codec Pack (cBob6omHo pacmpoctpansemoe [10), FAR Manager
(cBoboaHO pacmpoctpansemoe [10).

8.2. lomereHus 1JI1 CAMOCTOSITEIbHOI padoThI:

1. OcHaieHHOCTh TOMEIIEHUS JJII CaMOCTOATENbHON paboThl: 13 mocagounbix mecT. Ctym —
25 WT., CTOA — 2 WIT., CTOJ KOMIOBIOTepHBIH — 13 mrT., mkad — 2 mr., J0cKa ayAUTOpHAs MapKepHas —
1 mr., APM yuebnoe IIK (Monutop + cucremusbiii 650k) — 14 mr. Joctyn k cetu «HTepHer», B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpely Y HUBEPCUTETA.

[lepedens AUIEH3MOHHOTO MporpaMMHoro obecnedeHusi: Microsoft Windows 7 Professional:I'K
Ne 1464-12/10 ot 15.12.10 «Ha nocraBky kommbtoTeproro obopynoanusi» 'K Ne 959-09/10 ot 22.09.10
«Ha mnoctaBky kommbroTepHoit TexHUKH» ['K Ne 447-06/11 ot 06.06.11 «Ha mocraBky o0opyaoBaHUS
I'K Ne 984-12/11 ot 14.12.11 «Ha noctaBky o6opynoBanus" loroop Ne 1105-12/11 ot 28.12.2011 «Ha
MMOCTaBKy KOMITBIOTEpHOTO oOopymoBanms», JloroBop Ne 1106-12/11 ot 28.12.2011 «Ha mocrtaBky
KoMIbloTepHOTro obopynoBanus» ['K Ne 671-08/12 ot 20.08.2012 «Ha mocraBky npoaykuum», Microsoft
Open License 60799400 ot 20.08.2012, Microsoft Open License 48358058 ot 11.04.2011, Microsoft
Open License 49487710 ot 20.12.2011, Microsoft Open License 49379550 ot 29.11.2011,

Microsoft Office 2010 Standard: Microsoft Open License 60799400 ot 20.08.2012, Microsoft
Open License 60853086 ot 31.08.2012

Kaspersky antivirus 6.0.4.142

2. OcHAIlEHHOCTh MMOMEILIEHHS JJISi CaMOCTOATENbHOM paboThl: 17 mocanounsix MecT. Jlocka /uis
nuceMa MapkepoM — 1 mr., paboume Mmecta cTyAeHTOB, obopynoBanHble [IK ¢ nmoctymom B cerb
yHUBepcuteTa — 17 mT., MyabTUMeIUHbI npoekTop — 1 mT., APM npenonaBarens s paboTel ¢
MysnbTEMeANA — | mT. (CUCTEMHBIN OJI0OK, MOHUTOPBI — 2 MT.), ¢cToa — 18 mT., ctym — 18 mr. Joctym k
cetu «VIHTEpHET», B ANEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCUTETA.

[lepeueHp JHIEH3MOHHOTO MpOrpaMMHOro obecreueHus:: OmneparponHas cuctema Microsoft
Windows XP Professional 'K Ne797-09/09 ot 14.09.09 «Ha moctaBKy KOMIIBIOTEPHOTO 000PYI0BaHHUSD.

Oneparnronnas cuctema Microsoft Windows 7 Professional Microsoft Open License 49379550 ot
29.11.2011.
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Microsoft Office 2007 Standard Microsoft Open License 42620959 ot 20.08.2007

3. OcCHaIeHHOCTh MOMEIICHUS U1 CaMOCTOSTENbHOM padoThl: 16 mocamounbix MecT. CTox
KOMIIBIOTEPHBIN IS CTyAeHTOB (THIl 4) - 3 IIT., CTOJ KOMITBIOTEPHBIH Ul CTYAEHTOB (TUI 6) — 2 MIT.,
CTOJI KOMIBIOTEPHBIN Ul CTYAEHTOB (TN 7) — 1 mT., Kpecio mpenogasaTeis (CETKa, IBET YEPHBI) —
17 mit., nocka HarmonbHas MOOUJIbHAS Oeitasi MarHuTHO-MapkepHas «Magnetoplan» 1800Mm>1200MMm - 1
mrt., MOHOONIOK Lenovo M93Z Intel Q87 — 17 wt., mnakar — 5 mr. Joctyn k cetn «/HTEepHET», B
ANEKTPOHHYIO0 HH(OPMALIMOHHO-00pa30BaTENIbHYIO Cpely Y HUBEPCUTETA.

[lepedenp AMIIEH3MOHHOTO TMporpaMMmHOro obecrnedenus: Microsoft Windows 7 Professional:
Microsoft Open License 49379550 ot 29.11.2011 .

Microsoft Office 2007 Professional Plus: Microsoft Open License 46431107 ot 22.01.2010 .

CorelDRAW  Graphics Suite X5 Jorosop Ne559-06/10 or 15.06.2010 «Ha mnocraBky
MIPOrpaMMHOTO 00€CTICUEHUS

Autodesk product: Building Design Suite Ultimate 2016, product key: 766H1

Cisco Packet Tracer 7.1 (cBobomHo pacmpocrparsiemoe I[10), Quantum GIS (cBoGogHO
pacnpoctpansiemoe 110), Python (cBoboano pacnpoctpansemoe I10), R (cBoboaHo pacmpocTpaHsieMoe
I10), Rstudio (cBob6omuo pacnpoctpansemoe [10), SMath Studio (cBobomno pacrpocrtpansemoe I10),
GNU Octave (cBobonno pacnpoctpansemoe [10), Scilab (cBoboano pacmpocrpansemoe 110)

8.3. lomerenus 11 XpaHeHUs U NPOPUIAKTHYECKOT0 00CTy:KMBaHUSI 000Py10BaHMS:

1. LleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHHA U CPEICTB O0yUCHHUS:

OcCHaIIEHHOCTh: MEPCOHANbHBIA KOMIIbIOTEp — 2 WT. (AOCTyml K cetu «HHTepHeT»), MOHUTOp —
4 mT., ceTeBOM HAKOMHUTENh — | MIT., WCTOYHHK OecrepeOOWHOro MUTaHWS — 2 IIT., TEIEBU30D
miasMenHslii Panasonic — 1 mr., Touka Wi-Fi — 1 mT., masuibHast craHuus — 2 IIT., Apelb — 5 IIT.,
nepdoparop — 3 mr., HAOOpP MHCTpyMEHTAa — 4 MIT., TECTep KOMIBIOTEPHOH ceTH — 3 mT., OAIOH CO
C)KaThIM razoM — | mT., macra TernjaonpoBogHas — | wr., neutecoc — 1 1WT., paguocTaHuus — 2 mT., CTOJ —
4 mt., TymM0a Ha KoJiecukax — | IIT., MOJCTaBKa Ha Kojecukax — 1 mT., mkad — 5 mrT., Kpeciao — 2 MmT.,
nectauna Alve — 1 mr.

[lepeueHb JUIIEH3MOHHOTO HporpamMmmHoro obecneuenus: Microsoft Windows 7 Professional
(JTuensuonnoe cornamenune Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2010 Professional Plus (JIunensuonnoe cornamenne Microsoft Open License
60799400 ot 20.08.2012)

AnTHBUpYycHOe mporpammHoe obOecneuenne Kaspersky Endpoint  Security (dorosop
Ne J1810(223)-12/17 ot 11.12.17)

2. lleHTp HOBBIX MHPOPMAIIMOHHBIX TEXHOJIOTUN U CPEICTB O0yUEHUS:

OcHaleHHoCTh: CTOd — 5 WIT., CTyd — 2 WIT., Kpecino — 2 mT., mKad — 2 mT., nepcoHaIbHBIN
KoMmbploTep — 2 mT. (moctyn k cetu «MHTepHer»), monutrop — 2 wmt., M®Y — 1 mr., Ttecrep
KOMIIBIOTEPHOM ceTu — | mIT., GaJIJIOH CO CXKAThIM ra3oM — 1 IT., nrypymnoBept — 1 mrT.

[lepeueHb JUIIEH3MOHHOTO MporpamMmmHoro obecneuenus: Microsoft Windows 7 Professional
(JTunensuonnoe cornamenue Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2007 Professional Plus (JIunensuonnoe cornamenne Microsoft Open License
46431107 ot 22.01.2010)

AHTHBUpYCHOE mporpammHoe obOecneuenne Kaspersky Endpoint Security (JloroBop
Ne J1810(223)-12/17 ot 11.12.17)

3. LleHTp HOBBIX HHPOPMAIIMOHHBIX TEXHOJIOTHI U CPECTB O0yUEHUSI:

OcHameHHocTb: CTod — 2 WT., CTyn — 4 mT., kpeciao — 1 mr., mkap — 2 mT., NepcoHaTbHBIN
koMmmbtoTep — 1 mr. (moctyn k cetu «MHTepHeT»), Be6-kamepa Logitech HD C510 — 1 mit., KOJOHKH
Logitech — 1 mT., TecTep KOMIBIOTEPHOU ceTH — | mT., Apeiab — 1 mT., Tenedon — 1 mrT., Habop PyIHBIX
WHCTPYMEHTOB — | IIT.

[lepeuenp JUIIEH3MOHHOTO mporpammuHoro obecneuenus:Microsoft Windows 7 Professional
(JTunensuonnoe cornamenne Microsoft Open License 48358058 ot 11.04.2011)

Microsoft Office 2007 Professional Plus (Jlunen3uonnoe cornamenune Microsoft Open License
46431107 ot 22.01.2010)
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AHTHBUpYCHOe mporpammHoe obOecneuenne Kaspersky Endpoint Security (Jlorosop
Ne J1810(223)-12/17 ot 11.12.17)

8.4. JIuueH3MOHHOEe MPOorpaMMHOe odecriedeHne:
1. Microsoft Windows 8 Professional

2. Microsoft Office 2007 Standard

3. Microsoft Office 2010 Professional Plus
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