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1. MecTto mucuuniaunbl B crpykrype OIIOII BO
JIMCIMILTMHBL, TPEIIISCTBYIONINE U3yUYSHUIO JAHHOW JUCIUILTUHBI (MCX0as U3 GOPMHUPOBAHUS ATAMOB TIO
KOMITIETEHIIUAM): WNudopmannoHHsie TEXHOJIOIMHM;O3HaKOMUTENIbHAS npakTuka;CHCTEMBI
HCKYCCTBCHHOI'O MHTCJUICKTA

JIMCUUIUIAHBL, JUIsI KOTOPBIX OCBOEHHE JAHHOW IUCIMIUIMHBI HEOOXOJWMO Kak IpeallecTBYIOIIee
(ucxons U3 GOpPMUPOBAHUS TAIOB MO KOMIIETEHIMAM ): be3omacHOCTh Ku3HeAeaTenbHOCTH; OCII0KHEHUS
U aBapuu NpH OypeHUU HEPTAHBIX U Fa30BBIX CKBAKHUH

bnok: bnok 1. Aucuunianael (MOYNH);

OOs3arenbHas WM 4acTh, (opMupyeMasi y4acTHUKAMH 0Opa30BaTENbHBIX OTHOIIECHUH (B TOM YHCIE
3JIEKTUBHBIC AUCUUIUINHB): O0s3aTeNbHAs YacTh;

dopma o0yueHusi: OUHAS

TpynoeMKoCTh TUCIUTIITIHBI
Cewmecrtp, Yack Bux

B KOTOPOM N
MPOMEXYTOYHOM

IIPEIIOAACTCA | 3ayeTHBIC €IUHUILIbI B ToMm uncie aTTeCTAINN

IUCLUITINHA O6mas
konTakTHas | CPO
5 4 144 62 82 aud.3ayer;
HUTOTO: 4 144 62 82

2. Komnerenuuun odyyaromerocs, popmupyemsbie B pe3yJjbTaTe 0CBOCHUS TUCIHILINHBI

No Mudp/
. dopmupyemble KOMIIETEHIIMH UHJEKC
KOMIIETEHIIUHU
CrniocobeH y4acTBOBaTh B IPOEKTUPOBAHUN TEXHUYECKHX OOBEKTOB, CUCTEM U
1 | TEXHOJIOTMYECKUX MTPOLIECCOB C YUETOM 3KOHOMUYECKUX, SKOJIOTUYECKUX, COLIU- OIIK-2-3
QJIBHBIX U APYTUX OrPaHUYEHUH.

B pesynbraTe 0CBOCHHUS AUCITUIUTMHBI 00YJaIOMIHIICS TOIDKEH:

udp WNHpukatopel AOCTIKEHM KOMIIES- Mudp
TCHIMH pesynbrata | Pesynerat oOyueHus
KOMIIETCHIUH
oOyueHus
OIIK-2.1 CnocobOeH cocTaBUThH all- 3HaTh:
TOPUTM OPraHU3aIUU BBITIOJTHEHUS OcHOBHBIE TapaMeTpBbl,
paboT B mpolecce MPOSKTUPOBAHUS MOHATUA W OIpeJene-
00BeKTOB He(Tera3oBoi OTpaciy, C HUS  TEPMOJIUHAMUKU;
Y4ETOM TEXHUKH O€30MacHOCTH U OCHOBHEIC 3aKOHBEI H
SKOJIOTUIHOCTH pacyeTHble COOTHOIIIE-
OIIK-2.2 Cmocoben cobpaTh wuc- HUSl TEPMOJMHAMHUKU H
OIIK-2 XOJHBIE JaHHBIC UISI COCTaBJICHUS 3(OITK-2) TEIUIONEPE1aun; 3aKOHBI

TEXHUYECKOTO MPOEKTa Ha MPOCKTH-
pPOBaHME TEXHOJOTHYECKOTO TpO-
mecca, 00BEKTa
OIIK-2.3 Pemaer KOHKpPETHBIE IIPO-
(deccuoHanpHBIE 3a7a4d HAa COOT-
BETCTBYIOUIMX MNPOTPAaMMHBIX IPO-
NyKTaX, TPEJHA3HAYCHHBIX  JUIS
MIPOEKTUPOBAHUS 00BEKTOB B

COXpaHEHHs MacChl U
KOJIMYECTBA JIBUKCHUS;
¢dbopMBbI mepenaun dHEp-
I'MH; OCHOBHBIE Ta30BbIC
MPOIIECCHI; YCIOBUS Pa-
OOTHI TEIJIOBBIX MAIIHH,
IUKJIBI XOJIOJAUIBHBIX U
TEIUIOBBIX MAIMH; OC-
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[udp
KOMIIETEHIUA

Nupaukatopel JOCTHKEHUS KOMITE-
TEeHIUH

[udp
pe3ysbTara
oOyueHus

Pesynprar 00yueHust

HedTerazoBon OTpaciu
OIlKu-2.4. Bnageet unpopmarmei
O MPUHIIMIIAX CO3JaHUS TPEHAKEPOB
TEXHOJIOTUYECKUX TMPOIECCOB U HMH-
CTPYMEHTOB JONOJHEHHON peab-
HOCTHU

HOBBI TEOPUH TEILI000-
MEHa; MMOHATUE O JHMHA-
MHYECKOM U TEIIOBOM
NOTPAaHUYHBIX  CIIOfX,
MOHSITHE TEOPUHU TIOJ0-
ousl.

V(OIIK-2)

YMers:

Hcnonp3oBare  moiy-
YEHHbIE TEOPETHUECKUE
3HaHHUS IPU OCBOECHUU
CHEIMAIBHBIX  JHUCLHU-
IUIMH ~ He(TerazoBoro
HaIpaBJICHUS.
PaccuuteiBath ¥ ananu-
3UpOBaTh TEMIIEpaTyp-
HbIE PEXHUMBI CUCTEM H
obopymoBaHus TOOBIYH,
TpaHCIOpTa, XpaHEHUs
U TIepepaboOTKU YIIIeBO-
JIOPOJIOB.

B(OIIK-2)

Buiagers:

HaBbIKaMH palbOTHI Ha
COBPEMEHHBIX cpen-
CTBaX BBIYMCIUTEIBHON
TE€XHUKH; HaBBIKAMH
IIPUMEHEHHSI OCHOBHBIX
3aKOHOB TEPMOJUHAMMU-
KM U TeIjonepenaun K
PELICHNI0O KOHKPETHBIX
MIPUKIIATHBIX 3ajad;
HAaBbIKAMU BBIIIOJIHEHUS
MaTEMaTUYECKUX  I0-
CTAaHOBOK 3a/lay; HaBbl-
KaMM TIOJIyYEHHUS aHa-
JIUTUYECKUX  PELICHUU
KpaeBbIX 3a7ad A U-
HAaMUYECKOT0 U TEIIO-
BOT'O MOTPaHUYHBIX
CJIOEB Ha OCHOBE BBEJE-
HUS (poHTa Temrepa-
TYPHOTO BO3MYILIEHUS U
JOTIOJIHUTENIBHBIX  I'pa-
HUYHBIX YCJIOBUI

3. CTpykTypa IUCHUNIHHBI

3.1. Buabl yueOHoI paGoThl M TPYA0EMKOCTh (BCEro M Mo ceMecTpaM, B 4acax)

dopma o0yueHusi: OUHAS
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Bceero
Bun yue6HO#I paboThI 1o ce- 1 3145 (6|7]89]10|11]12
MecTpam,
Yachl
KonrakTHast paboTa, BCETo B TOM YHCIIE: 62 62
JIeKuH (BCEro) 24 24
-B T.4. JIGKIIUU on-line Kypc 0
npakrmdeckue 3ausaTus (I13) 18 18
-B T.4. ITPaKTHUYECKUE 3aHATHA on-line Kypc 0
naboparopHsie padots! (JIP) 14 14
-B T.4. 1abopaTopHble paboThl on-line Kypc 0
KOHTpOJIMpYyeMast caMOCTosITeIbHas paboTa (3amuTa 4 4
KYpPCOBOI'O IIPOEKTA, KypCOBOH pabOTHI U Ip. padoT
(pm HanM4IUw))
WHasl KOHTaKTHas paboTa (caaya 3a4yera, HK3ame- 2 2
Ha,KOHCYJIBTAINN)
npoekTHas AestenbHocTh (I111) 0
CamocrosrensHas padora odoyqarontuxcs (CPO), Bee- 82 82
ro B ToM uucie: (yka3aTh KoHKpeTHbIH Bujx CPO)
BBINOJTHEHNUE U OATOTOBKA K 3aIIUTE KYPCOBOTO IPO- 20 20
€KTa WJIM KypCOBOH paboThI
BBINOJTHEHHE U MOATOTOBKA K 3ammute PI'P paborsl, 6 6
pedepata, MaTEHTHBIX HCCIIEIOBAHNM, aHATUTHYE-
CKHUX HCCIICIOBAHUN U T.II
n3ydeHue yaeOHOro MaTepHaia, BRIHECEHHOTO Ha 25 25
CaMOCTOSITENIBHYIO ITPOpabOTKy
MIOATOTOBKA K JIAOOPATOPHBIM W/WITH ITPAKTHUECKAM 20 20
3aHATHAM
MIOATOTOBKA K Ccllaue 3a4uera, 9K3aMeHa 7 7
WHBIE BU/IBI paboT oOyyatonierocs (Ipy HATMYUH) 0
ocBoeHme on-line kypca 4 4
caMocTosTeNIbHasl IpoekTHas nesirenbHocTh (CI1T) 0
NTOI'O 11O JUCHUITIIMHE 144 144

4. Coaep:kanne JUCHUNIMHBI

4.1. Tembl (pa3aesibl) IMCUMILIMHBI ¥ BU/bI 3aHATHH (B Yacax)

dopma o0yueHusi: OUHAS

o
5E & TpyRoeMKOCTb, 4achl HIudp
Q
a2 HasBanue temsl (pa3zaena) g pesynbraTta oOyue-
z 2 ! HUSI
el JI | I3 | JIP | CPO | Beero
3(OIIK-2)
1 TexHu4eckas TepMOAUHAMHUKA 5114 12 6 48 80 V(OIIK-2)
B(OIIK-2)
3(OIIK-2)
2 Teopwust TeroodMeHa 516 6 6 20 38 VY(OIIK-2)
B(OIIK-2)
IIpoMbINIIEHHAsS TEIIOTEXHUKA (TCHHOCI/IHOBLIE 3(OHK-2)
3 po 514 2 | 14 20 | Y(OIIK-2)
YCTaHOBKH) B(OIIK-2)
HUTOIO: 24 | 18 14 82 138
4.2. CopepxaHne JeKIIHOHHOIO Kypca
No TpymoeMKOCTb,
‘ Howmep pa3znena Haszeanue temsl pyA
1. 4achl
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OYHasa

OYHO-
3a04Hasda

3a04Hasdn

1-Texnuueckas Tep-
MOJIMHaMHKa

Breaenue. IIpenmer TepmonnnaMuKka H TeILUIONEPeEA4a U €ro CBA3b ¢
APYTHMMH OTPACJSIMHU 3HAHMIA.

Beenenue. Ilpenmer "TemnorexHuka" u ero cBsI3b C JPyrUMH OTPaCIsIMU

3Hanui. CoziepkaHue Kypca ¥ €ro 3Ha4eHHe B MOATOTOBKE OakayiaBpa 1mo
HedrerazoBomy neny. Mcropus pa3BuTHs peaMeTa, ero poib B MallnHO-
CTPOEHUU, PA3BUTHUH HOBOM TEXHUKU U TEXHOJIOTHH

—

1-TexHuueckas Tep-
MOJIMHaMHUKa

OcHOBHBIC IOHATHSA H ONpeeJIeHUs TEXHUYeCKO TepMOIMHAMUKH
OCHOBHBIE OHATHS U ONPEEICHH TEXHUUECKON TepMOIUHAMUKH. TepMo-
JuHaMudeckast cucrema. OCHOBHBIE MapaMeTpsl COCTOSIHUA. TepMoarHamMu-
yeckue npoueccel. OOpaTHMbIe 1 HeoOpaTHMbIE, PAaBHOBECHBIE M HEPAaBHO-
BECHBIE MPOLIECChl. Y PaBHEHHE COCTOSHHUS HealbHOro raza. CMecu ujeanb-
HBIX ra3oB. Peanmbuble rasel. Temora. Pabora. BHyTpennss sHeprus. JH-
TAJIBIHS

1-TexHuueckas Tep-
MOJMHaMHUKa

CymHOCTb 1 aHAJIMTHYECKOE BBIPA’KEHUE IIEPBOro 3aK0HA TePMOJANHA-
MHKH

CyIIHOCTb ¥ aHATUTUYECKOE BEIPAKEHUE NIEPBOr0 3aKOHA TEPMOAUMHAMUKY.
Temnoemkocts rasoB. Kiaccudukarus TermioeMkocteil. Ypasaenne Maiiepa.
VctuHHAs U cpeHsisl TEIIIOEMKOCTH. TemIoeMKoCTh cMeceil. DHTponus

1-TexHuueckas Tep-
MOJIMHaMHUKa

Kanopuueckne napamerpsl cocrossausi. CylmHocTb 1 pa3in4nbie ¢pop-
MYJHMPOBKH BTOPOI'0 3aKOHA TEPMOJIMHAMHUKH

Kanopuueckne mapamerpsl coctosiHuA. pv- B Ts-auarpammsl. CyIHOCTb U

paznu4HbIe GOPMYITHPOBKH BTOPOTO 3aKOHA TEPMOJMHAMHKN. AHAJIUTHYC-
CKO€ BBIp@XKEHHE BTOPOro 3aKOHA TepMOJMHAMHUKN. MakcumalibHas pabora

1-TexHuueckas Tep-
MOJIMHaMHUKa

IIpsmble 1 00paTHBIEC HHKIbI
[psmble u oOpatuble nukibl. [psmoit n oOpartHslii ukn Kaprao. Tepmude-
ckuii KITJ1 u xonmomunbHbIH Ko duitnenT. 1-1 u 2-5 reopems! KapHo

1-TexHuueckas Tep-
MOJIMHaMHUKa

AHaJIM3 OCHOBHBIX TEPMOAHHAMUYECKHUX NIPOLECCOB HICAILHBIX ra30B.
IHosMTponHbIii Mponece 1 ero 06001AI0Iee 3HAYCHUE

AHanu3 OCHOBHBIX TEPMOJUHAMHUYECKHX IIPOLECCOB UIEATbHBIX Ta30B: H30-
XOpHBIH, N300apHBINA, H30TepMUYECKHH, aguadaTHbiil. [TomuTponHsii po-
1ecc 1 ero odobmaroniee 3HaueHne. PacyeTsl KONMM4YecTBa TeIUIOTH U paboTHI
B KQXKJOM M3 IEPEUHUCIEHHBIX IPOLECCOB

1-TexHuueckas Tep-
MOJMHaMHUKa

OOmme cBOiCTBA M YPABHEHHS COCTOSIHMSA PeabHBIX ra3oB. BoasHoil
1ap M ero XapaKTepUCTHKH

OO01mue cBOWCTBA 1 ypaBHEHHS COCTOSIHUS peajbHBIX ra3oB. BonsHoi nap u
ero xapakrepuctuky. CTauy MOIydeHus Ieperperoro napa, pv-, Ts-, is-
JrarpaMMBbl BOJSTHOTO Iapa BiiaXHbI BO3AyX U €ro XapaKTEpUCTUKU. Y paB-
HEHHE IIepBOT0 3aKOHAa TEPMOANHAMUKY JUIsl ToTOKa. Pabora mporankusa-
nus. Pacnionaraemast pabora

1-TexHuueckas Tep-
MOJIMHaMHUKa

HcTeyeHnue ra3oB ¥ NapoB — OCHOBHbIE MOHATHSA, COILIA U AUPPY30pPbI.
Komo0unupoBanHnoe comio Jlapans

Hcreuenne ra30B 1 MapoB — OCHOBHBIC MTOHSATHS, coria U TUQQy30pbL.
AnmabaTHoe TeYeHHE WACATBEHOTO r'a3a Mo KaHajlaM ITepPEMEHHOr0 CeUeHHSI.
Hcreuenne nneanpHOro raza U3 Cy)KuBarolerocs comia. KomOnHIpoBaHHOE
coruto JlaBans. Mcreuenue razos ¢ yaerom tpeHus. KoadduipeHt ckopoctu.
Koa¢ppunuent norepu snepruu. Vicreuenune BoasiHoro napa. J[poccenmpona-
HUe Ta3oB 1 napoB. ekt xoynsa-Tomcona

2-Teopwust Terooome-
Ha

Teopus Tenyioo6MeHa. OcCHOBHBIE NOHATUSA U onpeneneHust. Crocodbl
NepeHoca TeII0Thl H BU/ABI TEIIO00MeHAa

Teopust TeroodMeHa. OcHOBHBIE TTOHATHA U onpenenenus. Crioco0s! rmepe-
HOCa TEIUIOTHI U BUIBI TertooOMena. TemmonpoBogHOCTh. 3akoH Pypsbe.
Koa¢ppunuent rermonposognocty. Anddepenimanbioe ypaBHEHNE TEIIO-
MIPOBOTHOCTH. Y CJIOBHS OHO3HAYHOCTH. TeIuIonpoBOAHOCTE Yepe3 II0c-
KYIO0 ¥ HWINHIPHUYIECKYIO OJJHO- ¥ MHOT'OCJIOWHYIO CTEHKY

10

2-Teopwust Terooome-
Ha

KonBekTuBHblIil Tem1000MeH. OCHOBHbIE OHATHUS U onpeaeeHus. Oc-
HOBBI T€OPHU MOA00HS

KonBekTrBHEI TermtooOMeH. OCHOBHBIC TIOHATHS U ompeeieHus. OCHOBBI
TEOpHUH MO00Ms. Y paBHEHHUS KOHBEKTHBHOTO TeIUI000MEeHa. TeriooTnaga
TIp¥ CBOOOTHOM ¥ BRIHY)KJICHHOM JIBIDKCHUH KUAKOCTH. TeriooTaaya npu

5




13922534

KHUIICHUH U KOHJCHCAINH
11 |2-Teopus Temnoodbme- |TennoodmeH usnydeHueM. OCHOBHBbIE OHATUS U onpeaeaeHus. Temno- 2
Ha nepenaya. Ilponecce! Temioneperayu
Temnoobmen nznyduenneM. OCHOBHBIC TIOHATHS U ONpeiesieHNs. AOCOIIOTHO
yepHoe Te10. OCHOBHBIEC 3aKOHBI U3ITyYEeHUsI THS aOCOIIOTHO YEPHOTO Tela.
Cepoe, nsetHoe teno. Temonepenaua. [Iponeccsl Temtonepenaun. Termno-
nepefaya uepes3 IOCKYI0 U HWIMHAPUYECKYIO OJHO- U MHOTOCIIOMHYIO
creHky. MIHTencudukamms Terutonepenadn. Mzomsamust. Kputnaeckuii nna-
METp U30JSLHH
12 |2-Teopus TermnoodMe- |OCHOBBI pacyeTa TemJI00OMEHHBIX ANNAPATOB 1
Ha OcHoBbI pacyera TemnoooMeHHbIX anmapatoB (TOA). Kitaccnduxamus TOA
U IIOPAJIOK UX pacuera. Pacuer cpeqHero TemneparypHoro Hamnopa. Pacuer
KOHEUYHBIX TEMIIEPATYP TEIJIOHOCUTENEH
13 |3-IIpomsblineHHas JHepreTn4yecKHe TOIINBA U UX OCHOBBI TOPECHUA 1
TerIoTexHuka (remio- | Kiaccudukarms Torums. DneMeHTapHbIN cocTaB. @opmyisl iepecueTa. Ou-
CHJIOBBIEC YCTAHOBKH) |3MYECKHE U IKCIUTyaTallMOHHBIE XapaKTEPUCTUKH TOIUINB. OCHOBBI TOPEHUS
TOIUIHB.
14 |3-IIpomMsblineHHas Tennorenepupymomue ycTpoicTaa 1
TerioTexHuka (remio- |KorenpHsie ycranoBku. OcHoBHEIE OHTHS. Kinaccudukanms, TEXHUKO-
CHJIOBBIEC YCTAHOBKH) |9KOHOMHYECKHE XapaKTEPUCTUKH M KOHCTPYKIMHU KOTJIOB. TerutoBoii (aHep-
reTHYecKUi) OajlaHe KoTJia
15 |3-IIpomsblineHHas JlBUraTenu BHyTPEHHEI0 CrOPAHUS 1
TeIIoTeXHuKa (rerio- |Kitaccngukarys, ycTpoicTBO W IPUHIMIT paboThI ABUTATENICH BHYTPEHHETO
CHJIOBBIE YCTAHOBKH) | cropanus. [Ipomeccsl cMeceoOpa3oBaHus B ABUTATENISIX BHYTPEHHETO Cropa-
Hust. MomHocTs nBurarens. KoaguimenTs! mojae3Horo AeHCTBUS IBUTaTE-
neii. TennoBoit Oananc auraresns. CriocoObl MOBBIIIEHUS MOITHOCTH ABHTa-
tens. Hannys.
16 |3-IIpomMsblineHHas OcHoBBI 3HeprocoepekeHus |
TeIIoTeXHuKa (Terio- |Llenn u HanpaBieHns roCy1apCTBEHHOTO oOecTiedeH st MOBBIIICHUS dPdek-
CHJIOBBIEC YCTAHOBKH) |TUBHOCTH MCIOJIB30BAaHUS SHEPrUd. [1yTH HCIONb30BaHNs BTOPHYHBIX SHEp-
TETUYECKHUX PECYPCOB.
- HUTOrO: 24
4.3. Ilepevenn 1a00paTOpHBIX padoT
TpynoemMkocCTs,
Yachbl
Ne .
Howmep pasgena P Ha3zBanue nabopatopHoii paboThI Y
< O m jes)
S 5E| £
°|°8§| 8§
1-TexHuueckast TepMOJAUHAMHKA 1 |M3oTepMuvecKoe cxKaTHE YIJIEKHCJIOI0 ra3a 4
N3oTepMuueckoe C:xaTHe YIIEKUCIOro rasa
1-TexHuueckast TepMOJAMHAMHKA 2 |HA3mepeHne TeMmepaTypbl, AaBJIEHHS, BJaKHOCTH BO3IyXa 2
W3mMmepeHne Temneparypsl, JaBJICHHs], BIaKHOCTH BO3AyXa
2-Teopwust TeruiooOMeHa 3 |9kcnepuMeHTaIBHOE onpeneaeHue KodguimenTa Tenio- 2
NPOBOHOCTH METOAOM TPYObI
DKcnepuMeHTalIbHOE onpefeneHne koddduirenTa Teromnpo-
BOJTHOCTH METO/IOM TPYOBI
2-Teopwust TerioooMeHa 4 |IxcnepuMeHTAIbHOE onpeneaenne kodgduuuenta renjaoor- | 4
JAA4H IPH €CTECTBEHHO KOHBEKIINU OT FOPH30HTAJIbHOM
TPYOBI
DKcnepuMeHTaNIbHOE onpefeneHne KoddQuIreHTa TeruooTaan
TIPY €CTECTBEHHON KOHBEKIIMH OT TOPHU30HTAIBHON TPYObI
3-IIpomblniieHHas TEIUIOTEXHUKA | 6 |OnpenesieHHe TeNJI00TAAYH OT PeAJbHBIX 00bEKTOB € MOMO- 2
(TemI0CHIIOBBIE YCTaHOBKH) IIbI0 IEPEHOCHBIX NPHUOOPOB
OmnpesienieHne TEIIO0TAAYH OT PEaTbHBIX 00BEKTOB C TOMOLIBIO
TIEPEHOCHBIX MPHOOPOB
- HUTOTIO: 14
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Howmep paszzaena

Ne
I13

TeMa npakTHYECKOTO 3aHATHUS

TpynoemMkocTs,
4acsl

O4YHas
3a04YHasdn
3a04YHasda

1-Texanueckas
TEPMOJUHAMUKA

ITapameTpsl cocTOSHUA TeJsa

Tepmuueckue napamMeTpbl COCTOSHUS Tea: 00beM, YIEIbHbBIH 00beM, TaBJIeHHuE U
TemriepaTypa. Bunpl nasnenus: armocdepHoe, H30bITOUHOE U pa3pekeHne (Baky-
yM). TepmoauHamMudeckast 1 aOCONIOTHAS TEMITEPATYPHI

[\

1-Texanueckas
TEPMOJUHAMUKA

HneanbHble ra3bl H OCHOBHBIC I'a30BbI¢ 3AKOHBI

3axonsl boiins-Mapuorra, I'eii-Jltoccaka. YpaBHEeHHE COCTOSHUS (XapaKTepH-
CTHYECKOE YpaBHEHHE) ICaTIbHOTO Ta3a, ypaBHeHHe MeHnneneeBa-Kiamneiipona.
I"a30BbIe TOCTOSIHHBIC; MHANBHUAYaNbHas (yAenbHas) ¥ YHUBEpcaibHas. 3aKOH
ABorapo.

1-Texanueckas
TEPMOJUHAMUKA

TI"'a3oBbIe cMecHn

MaCCOBLIe JOJIN. O6”beMHI>Ie JO0JIH. HepeBo,u MaCCOBBIX aoneﬁ B O6’b€MHLIe. He-
peBoOA 06T:€MHBIX ,HOJ'IGf/i B MAaCCOBBEIC. HJ‘IOTHOCTB, YIICHLHBIﬁ O6T>eM, Kaxynieecs
MOJICKYJISIPHBIC MACChl, I'a30BbIC TOCTOSIHHBIC CMCCH. HapHI/IaJ'ILHLIe JaBJICHUSA

1-Texanueckas
TEPMOJUHAMUKA

TennoemkocTsh razoB

MorbHast, MaccoBast, 00beMHas TEIIOEMKOCTH. CpeTHAS ¥ HCTHHHAS TETUIOEM-
KOCTH. Pa3znnyaroT HCTUHHYIO U CPEIHIOI0 TEIIOEMKOCTH:

a) MOJIBHYIO - TIPU IMIOCTOSTHHOM 00BEME U TIOCTOSTHHOM JTaBJICHUM,

0) MaccoBYIO - IIPH MTOCTOSTHHOM 00BEME U TIOCTOSIHHOM JIaBJICHUM,

B) 00BEMHYIO - TP IOCTOSTHHOM 00BhEME ¥ IIOCTOSTHHOM JTaBJICHUM.

Ypasraenue Maiiepa. [Tokazarens agmadathl, 3aBHCUMOCTD aa0aThl OT TEMITe-

parypsl

1-Texanueckas
TEPMOJUHAMUKA

IlepBblii 3aK0H TEPMOAUHAMMKH

IepBblil 3aKOH TEPMOAMHAMUKY - 3aKOH COXPAHEHHS U MPEBPALICHUS SJHEPTUH.
Ilonnast sHEprUs paBHAa CyMME KMHETHYECKOW SJHEPTUH CUCTEMBI, IOTEHIUAIBHON
SHEPI'UU CUCTEMBI BO BHEIIIHUX CHIIOBBIX MOJSIX U BHYTpEHHEH 3Hepruu. BHyT-
PEHHsIS SHEPT U ABIsIeTCs GYHKIMEH BHYTPEHHHX [TapaMeTpOB COCTOSHHUS (TeM-
repaTypsl M AaBJICHUS) U COCTaBa CUCTEMBI. VI3MeHeHHe MOTeHIMAIbHON SHep-
MU CUCTEMBI paBHO paboTe, CoBepIIaeMOi HaJl CUCTEMOH IIPH TIEpEMEILICHNH e
U3 OJHOTO MECTa CHJIOBOTO 0TSl B PYroe

1-Texanueckas
TEPMOJUHAMUKA

OcHOBHbIE ra30Bble MPOLECCHI

OCHOBHBIC Ta30BBIC TIPOLIECCHI: H30XOPHEIA, H300apHBIA, H30TCPMUICCKUH,
anrabaTHEIA, TTOTUTPOITHBIH.

W3obapHsIii mporecc - 3akoH [ eii-JIroccaka.

M3orepmuueckuit npouecc - 3akoH boins-Mapuorra.

A nmmabaTHEI IIporiecc- MpoIece MPOTEKAIIUI 03 TeII000MeHa ¢ OKPYXKaro-
et cpemoit. [okazaTens anquadaThl, 3aBUCUT OT AaTOMHOCTH Tra3a.
[TonuTtpornHsiii npouecc - B KOTOPOM yIelbHas TEIOEMKOCTh OCTAETCsI OCTO-
SIHHOM BEJIMYMHOM, a JIMHUIO MPoLecca Ha3bIBatOT NoiuTporoi. Ilonurporsl - 310
KpUBBIE, ONTUCHIBAIOILIKE ra30BbI€ MPOLIECCH, B KOTOPBIX MPOUCXOIUT U3MEHEHUE
BCEX TEPMOJIMHAMUYECKUX MapameTpoB. [lokazaTens NOIUTPOIbI

2-Teopus Temno-
obmeHa

TenjionpoBogHOCTH

CranuoHapHas ¥ HecTaI[OHapHAas TEIUTONMPOBOAHOCTh. K03 durmeHT Terio-
npoBogHOCTH. OIHOpPOAHAS IIJIOCKAsi CTEHKA U MHOTOCJIOMHASI IIIOCKasi CTEHKA.
HunuHapuueckasi CTeHKa: OAHOCIIONHAST 1 MHOT'OCJIOMHAs!.

2-Teopus Temno-
obmeHa

KoHBeKTHBHBIN Tel1000MeH
KonBekrusHsIi Temmoodmen. Koaddumment tennoornaun. 3akon Herorona-
Puxmana. EcTecTBeHHOE U BBIHYXK/IEHHOE ABIKEHHUE (KOHBEKIMS) KHUKOCTH.

2-Teopus Temno-
obmeHa

Tenji000MeH u3j1y4eHUeM
Temnoobmen nznyuennem. AdcomorHoe yepHoe Teno. Crenens uepHOTH. Koad-
(OUIMICHT W3ITYYCHUSL.

2-Teopus Temno-
obmeHa

10

Temnonepegaua
Koa¢ppunuent rermnnonepenaun. Kpurepnn nogobus

HUTOTIO:

18




4.5. Buas1 CPO
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TpynoemMkocCTs,
qacChbl
Howmep paszzaena Bun CPO w |+ 3| 3
° %8 £

1-Texanueckas TepMOIMHAMUKA ocBoeHme on-line Kypca 2
1-Texanueckas TepMOIMHAMHUKA MIOATOTOBKA K cllaue 3a4eTa, 9K3aMeHa 4
1-TexHnueckas TepMOIMHAMHUKA MIOATOTOBKA K JIAOOPATOPHBIM W/WIIN MTPAKTHUECKUM 3aHATHAM 13
1-Texauueckas TepMOIMHAMUKA BBINOJTHEHNE ¥ OATOTOBKA K 3al[UTE KYpPCOBOTO MPOEKTa Win Kyp- | 12

COBOM paboTEHI
1-Texanueckas TepMOIMHAMUKA n3ydeHue ydeOHOTro MaTepHaia, BRIHECEHHOTO Ha CAMOCTOSITEIb- 15

HYIO IPOPabOTKy
1-TexHuueckast TepMOJAUHAMHKA BBINOJTHEHHE ¥ MOATOTOBKA K 3amute PI'P paborsl, pedepara, ma- 2

TEHTHBIX MCCIICJOBAHNH, aHATMTHUECKHUX UCCIECAOBAHNH U T.I
2-Teopwust TeruiooOMeHa ocBoeHme on-line Kypca 1
2-Teopwust TerIooOMeHa MIOATOTOBKA K Ccllaue 3a4eTa, 9K3aMeHa 2
2-Teopwust TeriooOMeHa MIOATOTOBKA K JIAOOPATOPHBIM W/WIIM MTPAKTHUECKUM 3aHATHAM 4
2-Teopwust TeruiooOMeHa BBINOJTHEHNE ¥ MOATOTOBKA K 3alllUTE KYpCOBOTO MIPOEKTa WIIH Kyp- | ©6

COBOM paboTEHI
2-Teopwust TeruiooOMeHa n3ydeHue ydeOHOro MaTepHaia, BRIHECEHHOTO Ha CAMOCTOSITEIb- 5

HYIO IPOpabOTKy
2-Teopwust TerooOMeHa BBINOJTHEHHE U MOATOTOBKA K 3amute PI'P pabortsl, pedepara, ma- 2

TEHTHBIX MCCIICOBAHNH, aHATMTHYECKHUX UCCIEAOBAHMH U T.II
3-IIpomblnIeHHas! TETUIOTEXHUKA ocBoeHme on-line kypca 1
(TenyIoCHIIOBBIE YCTAHOBKH)
3-IIpomblnIIeHHas! TETUIOTEXHUKA MIOATOTOBKA K Claue 3a4eTa, 9K3aMeHa 1
(TenIoCHIIOBBIE YCTAHOBKH)
3-IIpomblnIIeHHas! TETUIOTEXHUKA MIOATOTOBKA K JIAOOPATOPHBIM W/WITH MTPAKTHUECKUM 3aHATHAM 3
(TenIoCHIIOBBIE YCTAaHOBKH)
3-IIpomblnIIeHHAs! TETUIOTEXHUKA BBINOJTHEHHE ¥ MOATOTOBKA K 3alllUTE KYpCOBOTO MIPOEKTa WIIN Kyp- | 2
(TemIoCHIIOBBIE YCTAaHOBKH) COBOW paboTEI
3-IIpomblnIeHHas! TETUIOTEXHUKA n3ydeHue yaeOHOro MaTepHaia, BRIHECEHHOT'O Ha CAMOCTOSITEIb- 5
(TenyI0CHIIOBBIE YCTAaHOBKH) HYIO IPOPabOTKy
3-IIpoMbllIICHHAS TEIOTEXHUKA BBINOJTHEHHE ¥ MOATOTOBKA K 3amute PI'P pabortsl, pedepara, ma- 2
(TEenI0CHIIOBBIE YCTAHOBKH) TEHTHBIX MCCIICJ0BAHNH, aHATMTHUECKUX UCCIECAOBAHNH U T.II
- NTOI'O: 82

Tembl 1)1 CAMOCTOSATEIBHOI PA00THI 00y4aIOIINXCH

Pasoen 1. Texnuueckas meDMOaMHCZMMKa

TemnoBoi pacueT MOPIIHEBOTO JIBUTATENS BHYTPEHHETO CrOpaHus ¢ TypOOHAIyBOM

Pazoen 2. Teopus menioobmena

TemnoBoi pacueT MOPIIHEBOTO JIBUTATENS BHYTPEHHETO CrOpaHus ¢ TypOOHAIyBOM

Paszoen 3. Ilpomvluunennas meniomexnuka (MenioCulosble YCmMaHo8Kuy)

TemnoBoi pacueT MOPIIHEBOTO JIBUTATENS BHYTPEHHETO CrOpaHus ¢ TypOOHAIyBOM

5. @opMblI TeKyIero KOHTPOJIfl yCIeBaeMOCTH U MPOBeIeHUsI TPOMEKYTOUHOM aTTeCcTalluu
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IlepedyeHb OLICHOYHBIX CPEICTB TEKYIIETO KOHTPOJIA M IPOMEKYTOYHOM aTTeCTALMM IO IUCLIH-
IMHe npuBeaeH POoHJIe OLIEHOYHBIX CPeACTB (puioxeHue b).

6. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE O0eclieYeHUue TUCIHILINHbI

6.1.Y4eOHO-MeTOANYECKOE O0eciedeHHe
Caeznenust 00 00eCIEYeHHOCTH JUCUUIUIMHBI OCHOBHOH, JIOTIOIHUTENILHON U y4eOHO-METOAMYECKON
nuteparypoii npuseneHsl B popmax Ne 1-YJI u Ne 2-VII (mpunoxenue A).

6.2.1lepeyenb coBpeMeHHBIX NpodeccHOHANBHBIX 0a3 JaHHBIX W MHQOPMALMOHHBIX CHpa-
BOYHBIX CHCTEM, PEKOMEH/1yeMBbIX J1JIsl OCBOCHHS JMCIUILIHHbI

Ha3zBanus coBpeMeHHBIX MTPOo(hecCHOHANBHBIX 0a3 JaHHBIX U UHPOPMALIU- C
OHHBIX CITPABOYHBIX CUCTEM, COLTIH Ha o
ouIATEHBIE CAUTBI
PCKOMCHAYCMBIX IJII OCBOCHUS NUCHUIIIIMHBI
eLIBRARY.RU - Hay4nas 371eKTpoHHast OHMOJIMOTEeKa https://elibrary.ru/
JlucranimionHoe o0ydeHue http://do.rusoil.net/
Kypnan "Bypenne n Hepts". http://www.burneft.ru
Kypnan "Hedrerazosoe neno" http://www.ogbus.ru
Kypnan "Hedrerazossie Texaomornn" https://neftegaz.ru/
Wudopmanronnslii nopran komnanuu "aznpom”. http://www.gazprom.ru
OnexrpoHHo-Onbanorednas cucrema "Mugpa-M" http://znanium.com/
DnexTpoHHO-OnbaMoTeuHas cucrema "Jlaup" http://e.lanbook.com/

7. MaTepuajibHO-TeXHH4YECKOe o0ecnedeHne T CUNIIUHbI

7.1. IlepedeHb cnenuaIbHBIX ayIMTOPHIi, KAOMHETOB, JIA0OPATOPUIl U NP., HCIOJb3yeMbIX
NpH peaju3anyuyu JUCHHUILIMHBI C IlepeYHeM OCHOBHOI0 000py/10BaHusI

Ne Howmep
o oMele OCHaH.[CHHOCTB IIOMCIICHHUA HaumenoBanue
st (mepedeHb OCHOBHOTO 000PYIOBAHUS) MOMEIEHUS
1 1-102 Kommsiorep B kommuiekte Intel (MoruTop LG,kmaBa ITomemenue qs
Genius.mbrmbGenius,cereB.pa3setB Bu(4);Kommnsrotep B c6o- CaMOCTOSITEIbHOM
pe(xecrt.auck3,5,mar.1utata, MOHUTOpACER, ontep. mamsiTh, mpor, kiaB.Muib ) (1); 1 | paboTsr — ykoM-
OCTYII K 3JIEKTPOHHON MH(OpMaIMOHHO-00pa3oBaTenpHol cpene (Kopmoparus- TUIEKTOBAHO CIENH-
Hast nHpopmanmonHas cucreMa YITHTY); loctyn B nHTEpHET; aNU3UPOBAHHON

(yaeOHol) Mebe-
JIbIO, OCHAIIICHO
KOMITBIOTEPHON
TEXHUKOH C BO3-
MOXHOCTBIO ITOJI-
KITIOUEHHS K CETH
«HTepHEeT U
obecrieueHo 0CTy-
TIOM B 3JIEKTPOH-
HYIO HH(pOpMAIH-
OHHO-
00pazoBaTeNbHYIO
cpeny opraHusa-
1ML
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1-121

3D IlpunTep Anycubic 4 max pro(1);daTunx nasnennst MUJIA-AN-12311-BH-
¥2-0,5/10MI1a-01-M20-b(1);Mozens.8-i munmuaapossiii nurateins(l);Morurop
Acer AL1516A TFT 15"**(1);Monurop LG L1918S-SN**(1);Hacoc UP 15-14 D
(1/2") B80(1);Cucremnsrii 61ok Intel Pentium 4 631.512Mb**(1);Tepmocrat
aBTOMATHYECKHI MPEIU3UOHHBIN /11T OIIpeieTICHUs] KHHE-
Mat.Bs3kocTH(1);Ycranoska Y YITH-2m(1);9kpan 1y mpoekTopa HaCTEHHBIN
pynonnsii 180*180cm(1);bapomerp bpur BM 91212-M;Bbapomerp bpur EM
91229-M;bbrToBoi KOHAMLIIMOHEP; BaTtmeTp 2 wT.;aTunkaasnenns MUILA-IU-
12311-BH-¥Y2-0,5;1U3mepurens temnoemkoctu UT-C-400;13meputens Temioem-
koctu UTOM-1M;Kommsrorep Celeron 400;Kommetorep AT 486;J1abopaTtopHoe
obopymoBanue s madopatopun: "TermoTeXHUKa U TepMoauHaMuKa'; Moems.
8-it mmmHApoBEIi aBuratens;Hacoc UP 15-14 D;Ilnakater (750%1070) mo y4. p.
7 wt.;IInakars! mo yue6HO-MeTon. padore 3 mit.;ITorentmomep P-
306;ITorenimomep OBM-2-09;ITorenmmocTat; TepmocTaT aBTOMaTHIECKUN Tpe-
LU3UOHHBIN U1 ONpEeSIEHUs] KUHEMAT. BA3KOCTH; Y cTaHOBKH "HccnenoBanue
m3orepmudeckoro cxatust CO2 ¢ pazoBeiM iepexoqoM”; "HccnenoBanue KoH-
BEKTHBHOI'0 TEIUI00OMEHa B pa3nu4aHbIX cpenax"; "MccnenoBanue ko duimenta
TETUIONPOBOAHOCTH CTAllMOHAPHBIM U HECTAlMOHAPHBIM MeToaoM"; "Y cTaHOBKa
1o MccieioBanuio Ter;dakc MoieM; DIIeKTPOHHBIN aBTOMAaTHYECKUH TOTEHIHO-
Mep; CTOIBI, CTYNbs

JlaGopaTopust —
OCHallleHHas J1a0o-
paTopHbBIM 000py-
JIOBaHUEM, B 3aBU-
CHMOCTH OT CTelle-
HU CJIO)KHOCTH.

1-121

3D IlpunTep Anycubic 4 max pro(1);daTunx nasnennst MUJIA-AN-12311-BH-
¥2-0,5/10MI1a-01-M20-b(1);Mozens.8-i munmuaapossiii nurateis(l);Morutop
Acer AL1516A TFT 15"**(1);Monurop LG L1918S-SN**(1);Hacoc UP 15-14 D
(1/2") B80(1);Cucremnsrii 6ok Intel Pentium 4 631.512Mb**(1);Tepmocrat
aBTOMAaTHYECKHI MPEIU3UOHHBIN /IS OIIpEeieTICHHUs KHHE-
Mat.Bs3kocTH(1);Ycranoska Y YITH-2m(1);9kpan u1s mpoekTopa HaCTEHHBIN
pynonnsiit 180*180cm(1);bapomerp bpur BM 91212-M;Bbapomerp bpur EM
91229-M;bbrToBoi KOHAMIIMOHEP; BatmeTp 2 wmT.;aTunkaasinenns MUILA-IN-
12311-BH-¥Y2-0,5;13mepurens temnoemkoctu UT-C-400;13meputens Temioem-
koctu UTOM-1M;Kommsrorep Celeron 400;Kommetorep AT 486;J1abopaTtopHoe
obopymoBanue s madopaTopun: "TermoTeXHUKa U TepMoIuHaMuKa' ; Mosems.
8-i1 mmHEApoBEIi aBuratens;Hacoc UP 15-14 D;Ilnakater (750%1070) no y4. p.
7 wt.;IInakare! mo yue6HO-MeTon. padore 3 mt.;ITorentmomep P-
306;ITorenimomep 3BM-2-09;ITorenmuocTat; TepMocTaT aBTOMaTHIECKUN Tpe-
LU3UOHHBIN 7S ONpeeTIeHNs] KUHEMAT. BA3KOCTH; Y cTaHOBKY "HMccnenoBanne
m3orepmudeckoro cxatust CO2 ¢ pazoBeiM iepexoqoM”; "HccnenoBanue KoH-
BEKTHBHOI'0 TEIUI00OMEHa B pa3nuyHbIX cpenax"; "MccnenoBanue ko duimenta
TEIUIONPOBOAHOCTH CTAllMOHAPHBIM U HECTAI[IOHApHBIM MeToaoM"; "Y cTaHOBKa
0 MccieioBanuio Ter;dakc MoieM; DIIeKTPOHHBIN aBTOMAaTHYECKUI TOTEHIHO-
mep;kad(b1) it XxpaHeHns

[Homerenus s
XpaHEHUs U [Po-
(UITAKTHIECKOTO
00CITyKNBaHMs
y4eOHOro 0060py-
JIOBAHHUS

1-402

WutepakTuBHas cucrema Panasonik Elite Panaboard ¢ mpoexTopom
Vivitek(1);Komnsrorep B xommut.Intel Core3.1(monurop19" PHILIPS,xnaB
Genius.memsGenius)(1);IIpoextop (ka6. 402)(1);Crenn "CtpykTypHO-
nornueckast csi3p"(1);HoyrOyk ASUS K501J T3100/2G/250G/DVD-SMulti 15.6
HD;VY4ebHo-HarsiHbIE TTOCOOUS IO AUCIHIUTNHE,HA00p AEMOHCTPAIMOHHOTO
obopynoBanust; CTOJIBI, CTYIIbS;

YueOHas ayauTo-
pHsL TS IPOBE/Ie-
HUS 3aHSTUHN JIEK-
[OHHOT'0 THIIA —
YKOMIUTEKTOBaHA
CIIeLHATU3UPOBAH-
HOH (y4eOHOIT)
Me0enbio, Habopom
JIEMOHCTPAIHOHHO-
r0o 000pyIOBaHMS U
yueOHO-
HAIJISTHBIMH T1OCO-
OusiMu, odecrieun-
BAaIONIUMH TeMaTH-
YEeCKHE MILTIOCTpa-
MU, COOTBETCTBY-
FOIIHE PA0OINM
yueOHBIM TIpO-
rpaMMmaMm JTUCIIH-
TUTAH (MOJTYJICH).

10
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1-410

Kommsrotep B kommuiekte Intel (MoruTop LG,KkmaBa
Genius.mpimbpGenius,cere.pa3BeTB Bu(9);Cromnsl, cTynbs

VYuebHast ayauro-
pust U1 IpoBejIe-
HUS TPYIIIOBBIX H
WHIUBUAYATEHBIX
KOHCYJIbTalui

1-410

Kommsiorep B kommuiekte Intel (MoruTop LG,kmaBa
Genius.mpimbGenius,cere.pa3BeTB Bu(9);Cromnsl, cTynbs

VYuebHnast ayauro-
pHst 1UIst TIpOBeie-
HUSI KYPCOBOT'O
MIPOEKTUPOBAHUS —
YKOMIUICKTOBaHa
CHenUaTN3UPOBaH-
HOH (y4eOHOIT)
MeOeIbI0, TEXHH-
YECKUMH Cpeji-
CTBaMHU 00y4JeHHUs

1-411

Kommsiotep B kommuiekte Intel (MoruTop LG,kmaBa
Genius.mpimbGenius,cere.pa3seTB Bu(1);MynsTiMenuniinaeiii npoextop Epson
EB-X12 (1024*768)(1);®Porocrenn "Kadenpa MexaHUKH U TEXHOIOTHH MAIIHHO-
crpoerns”(1,2m*1,2m)(1);DKkpan 115 MpOeKTOpa HACTCHHBIN PYITOHHBIN
180*180cm(1);Croibl, CTYbs

VYuebHast ayauro-
pust U1 IpoBejIe-
HUS 3aHITUNA CEMHU-
HApCKOr0 TUMA —
YKOMITJICKTOBaHA
CIeTHAaT3HPOBaH-
HOH (y4eOHOIT)
MeOeIbI0, TEXHH-
YECKUMU CpeJi-
CTBaMU OOYUYCHUIS.

1-411

Kommsrorep B kommuiekte Intel (MoruTop LG,kmaBa
Genius.mpimbGenius,cere.pa3seTB Bu(1);MynsTumMenuniineiii npoextop Epson
EB-X12 (1024*768)(1);®Porocrenn "Kadenpa MexaHUKH U TEXHOJIOTHH MAIIHHO-
crpoerns”(1,2m*1,2m)(1);OKkpan 1u1st MpOEKTOpa HACTCHHBIN PYITOHHBIN
180*180cm(1);Croibl, CTYbs

VYuebHnast ayauro-
pHSL ZUTSL TEKYIIEro
KOHTPOJIS ¥ TIPO-
MEXYTOYHOM aTTe-
CTallMM — YKOM-
TUIEKTOBaHA CIICIH-
aNU3UPOBAHHON
(yaeOHol) Mebe-
JIBIO, TEXHUIECKH-
MU CpEICTBaAMHA
00y4YeHUS.

7.2. TlepevyeHb JUIEH3HOHHOTO M CBOOOIHO PACIHPOCTPAHSIEMOr0 MPOrPaAaMMHOI0 odecmede-
HHsI, UCTIOJIb3YEeMBbIX B Y4eOHOM TpoIecce NMPH OCBOCHUH THCIMIIJIHHBI

JInteH3uoOHHAST YUCTOTA

Ne
- Haumenoanue [10 (pEeKBU3UTHI TULEH3UU,CBUIECTEIHCTBA O TOC. PETUCTPALIUU U
' T.I1., CPOK JIEHCTBUS)
1 AVP Kaspersky Lab Jata Beynaun munensun 18.01.2013
2 | Microsoft Office JHata Bernaun munensun 01.01.2007
3 Office Professional Plus 2010 Jara Bpigaun auueH3uu 26.11.2012

MICROSOFT

Bbi.

8. Opranmn3anus o0y4eHus JHUI ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMH 310POBbS

JUnist a1 ¢ OTpaHMYEHHBIMH BO3MOKHOCTSIMH 310pOBbsI, 00yUalomuUXCsl 10 TaHHOKW 00pazoBaTelb-
HOM mporpamme, paszpabaTbIiBacTcs MHAWBUIYyalbHAs MPOrpaMMa OCBOCHUS JUCIUIUIMHBI C YIE€TOM 0OCO-
OeHHOCTeH MX MCUXO(U3MUYECKOTO Pa3BUTHS, UX WHAWBUIYAIbHBIX BO3MOXXHOCTEH U COCTOSIHUS 3710PO-

11




IIpunioxenune A

CBEJIEHUA
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®opma Ne VJI-1

00 o0ecreYeHHOCTH TUCHHUILINHBI OCHOBHOM M JONMOJTHHUTEJIBHOMH y4eOHOH JTUTEepaTypoil

HaumenoBanue aucuuruuasl: (687) TemorexHuka

Hanpagsnenue noaroroku (crnernuansaocts): 21.03.01 HedrerazoBoe nemno

Hanpasnennocts: Ipodmib «bypeHne He(PTSIHBIX U Ta30BBIX CKBAXKUHY

dopma oOydeHus: QUHAS;

Kaq)ez{pa, 06CCHC‘II/IBaIOH_Ia$I npernoaaBaHue JUCHHUILTAHBI

: Mexannka u TexHoJorust Mmarnnaoctpoenust (MTM):

Cemectp ) , & o B
g 2g. 8 s 2
) o o o S
H : o 558 = Sz
A3HAQUYCHHUC = 9} o =

Tun .| 5] 2| ¢ Bbubnnorpaduueckoe onucanue o T w E5 5 22
y4eOHBIX M3aHuil | £ | § | F = 9 55¢8F 2
=N | o Q T o -e-‘ =
o ] < M [ O = O D o
2| 9 S Q o o
3 < g 29

1 2 3145 6 7 8 9

OcHOBHas TUTEpaTy- Jnst u3yuenus teo- 5 Kpyrnos, I'. A. Teruorexuuka : yaedbHoe mocodue / I'. A. Kpyrios, P. 1 http://www.e.lanbook.com | 1.00

pa puy; W. Bynrakosa, E. C. Kpyrinosa. — 3-e u3,, crep. — Cankr-IlerepOypr
: Jlanb, 2020. — 208 c.
JononuurenbHast Jnst uzyueHus teo- 5 Temmorexuuka: Yuebnoe nocodbue / B.A. Kynunos, 2.M. Kapramios, 1 http://www.znanium.com 1.00
JuTeparypa puy; E.B. Credantok. - M.: KYPC: HUIT UTHOPA-M, 2015. - 424 c

[Tpumeuanue — I'padst 1-5,8 3anomusorcs kadenpoi, rpadsl 7 1 9 - GHOIHOTEKOH
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CBEJIEHUA

00 00ecrevYeHHOCTH AUCHHUIIIMHbI y‘lCﬁHO-MCTO}lI/I'{eCKHMH H3JaHUAMHU

HaumenoBanue aucuurunsl: (687) TemrorexHuka

Hanpagsnenue noaroroku (crnenuansaocts): 21.03.01 HedrerazoBoe nemno

Hanpasnenrocts mpoduib «bypeHne HeQTSIHBIX U Fa30BBIX CKBAXKUHY

®dopma obyueHnst OUHas;

Kadenpa, obecrnieunBaroiias mpernogaBaHie TUCHUIUTHHBL MeXaHuKa U TeXHOJI0rus MamnHocTpoenus (MTM);

13922534
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Cemectp Kon-Bo 5 28 <
IK3. S¢S E =l
o % o X 0&:) o
= O ©C o o =
Haznauenue ydaeOHbIX g | Eu6 | 5 & X &= =z
I =| Z| % ubnuorpaduieckoe OnrcaHue S| Eg =20 g 7
= 3 = 3 e () g o = 2
21 218 M = 2 s 3 2 g
2 =g Jgeg |28
° m =N °
1 2 | 3| 4 5 6 7 8 9
Jnst Bemonuenns CPO; Qs | 5 TepMomuHaMuKa U TeIIONepeaada : y1eOHO-METOJUIECKOE MOcOOre K TIPOBEICHUIO | 0 http://bibl.rusoil.net | 1.00
BBITIOJTHEHHS TPAKTHYSCKUX MPAKTUYECKUX 3aHATHI U CAMOCTOATENBHBIX padot / coct.: U. ®. Fanuymuna, O. B.
3aHATUI; OumnmoHoB. - Yda : YTHTY, 2021. - 1,60 MO6.
Jliis BeIONTHEH NS T1abopa- 5 W3mepenne TeMIiepaTypsl, TaBJICHHS M BIKHOCTH BO3IyXa : yI€OHO-METOIMIECKOE 1 0 http://bibl.rusoil.net | 1.00
TOPHBIX padoT; rocoOue K BBINOIHEHUIO JJabopaTtopHoi padoTel Ne 2 / coct.: U. ®. amynnuna, O. B.
@unmnmonoB. - Ya : YTHTY, 2023. - 869 K6.
Jlnst BEImonmHeHus Tabopa- 5 Temmornepeaaya : yaeOHO-METOAMYECKOE TIOCOOUE K BBITIOHEHHUIO JTAOOPATOPHEIX pa- 1 0 http://bibl.rusoil.net | 1.00
TOPHBIX padoT; 6ot Ne 3, 4/ coct.: 1. ®@. Tamuynnmuna, O. B. @umumonos. - Ya : YITHTY, 2023. -
866 Ko.
Jlst BEImonHeHus tabopa- 5 DHepreTnaeckoe 00cIeI0BaHNe 3MaHUN U COOpyKeHHUU. [IprOopsl 1 METOTUIECKOE | 0 http://bibl.rusoil.net | 1.00
TOPHBIX paboT; obecrieueHne : yaeOHO-METOANIECKOE IT0COOME K BBIMOTHEHHIO Ja00paTOPHBIX padoT
Ne 6, 7/ coct.: U. ®. annynnuna, O. B. ®ummMonos. - Yoa : YTHTY, 2023. - 607
K6.
J171s1 BBITIONTHEHUSI KYPCOBBIX | 5 Term1oBoOIi pacyeT MOPIIHEBOro ABUTATENsI BHYTPEHHETO CTOPAHUS ¢ TYpOOHAlyBOM: 1 0 http://bibl.rusoil.net | 1.00
pabor (1IpoeKToB); yueOHO-METOMIEeCKOe TT0COONE K BBITOTHEHUIO KypcoBoi padotel / coct.: 1. ®. I'a-
ymysumHa, O.B. @ummonos. - Yoa : YTHTY, 2021. - 767 K6.
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Jonst Bemonuenus CPO;Iis Teopus TermmoodMeHa : y4eOHO-METOAMIECKOE MTOCOOHE K IPOBEICHHUIO MPAKTHIECKUX http://bibl.rusoil.net | 1.00
BBIIIOJIHECHUS IPAKTUYCCKUX 3aHATHH U CAMOCTOSITENBHBIX paboT / coct.: Y. ®. lNamuymmuna, O. B. ®unuMoHoB. -

3aHATHIA, Yoa: YTHTY, 2021. - 984 K0.
Jliist BeIONTHEH NS Tabopa- N3orepmuueckoe cxaTHe YIIIEKUCIIOTO Tra3a ; y4eOHO-METOANIECKOe IT0co0ue K BbI- http://bibl.rusoil.net | 1.00

TOPHBIX padoT;

MTOJTHEHUIO JTabopaTopHoii pabotel Ne 1/ cocr.: U. @. lNamuymmuna, O. B. ®uniMoHOB.

- Yda: YTHTY, 2024.-687 Ko.

[Mpumeuanue — I'padst 1-5,8 3anommsrores kadenpoi, rpadsl 6,7 u 9 - GHOIHOTEKOH
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«Y puUMCKHi rocy1apCTBEHHBIN HEPTAHOM TEXHUUECKUH YHHUBEPCUTET

VTBEPXIAIO
Jupekrop OKTDJI

B.III. MyxameTmus

27.06.2024
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(687) TemnnorexHuka
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OxTs6pbekuii 2024
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1. Ilacnopt poHIa OLIEHOYHBIX CPEACTB

13922534

ITokazarenu nocruxe- Brx
Ne Kontponupyemsie pazaenst | Ludp pe3ynb- WNHpukarop goCcTHKeHUs OLIEHOY-
Pesynprar 00yueHus . HUS PE3yIbTATOB OCBOE-
n/n (TeMbl) IUCLUIIIMHBI TaTa 00y4eHHS KOMITIETEHIIUI . HOT'O
HUS KOMIIETEHIINH
CpeJCTBa
1 TexHuyeckas TepMOIMHA- B(OIIK-2) OcHOBHBIE TApAMETPHI, OIIK11-2.4. Bmageet uH- BJIaJie€T OCHOBHBIMH Mo- | J[okian,
MHKa MOHATHUS U ONpeieTieHns | popMmanueil 0 IpUHIMIIAX | HATUSMH 3aKOHOB Tep- coobe-
TEPMOJIMHAMHUKHU; OCHOB- | CO3/1aHUS TPEHAKEPOB MOJVHAMUKH, YMEET HUE
HbIE 3aKOHBI M PACUETHBIE | TEXHOJOTMYECKUX IPO- aHayM3upoBaTh Tekyuue | ITucemen-
COOTHOILIEHUS TEPMOJIU- | LIECCOB U HHCTPYMEHTOB 3HAYEHUs (PUBNIECKUX HBINA U
HaMUKH U TEIUIONEPEJauy; | JONOJIHEHHON PEAIbHOCTH | TapaMeTpPOB. YCTHBII
3aKOHBI COXpaHEHUs Mac- oInpoc
cel 1 kKonnuecTBa JaBmke- | OIIK-2.1 CriocoOeHn co- BJIaJCET OCHOBHBIMHU IT0- | Jlokmnan,
HUSL; (OPMBI IEpejavll | CTABMTh aJITOPUTM Opra- HSATUSMHU 3aKOHOB Tep- coobe-
DHEPI'UHU; OCHOBHBIE a30- | HU3AI[MH BHIMIOJIHEHUS pa- | MOJUHAMUKH, YMEET HUE
BBIE ITPOLECCHI; YCIOBHUA | OOT B IpOLIECCE MPOEKTU- | aHATU3UPOBaTh TeKymue | [Incemen-
paboThI TEIUIOBBIX MAILIUH, | POBaHUsS 0OBEKTOB HedTe- | 3HAUCHUS PU3NICCKUX HBII U
LUKJIBI XOJIOAMIBHBIX U | Ta30BOM OTpaciy, ¢ yue- I1apaMeTpoB. YCTHBII
TEIUIOBBIX MAIIMH; OCHOBBI | TOM TEXHUKU 0€301MacHO- oTpoc
TEOPHUHU TEIUIOOOMEHA; O~ | CTH W YKOJIOTHYHOCTH
HsTHE 0 TuHaMu4YeckoM U | OI1K-2.2 Cnocoben co- criocoOeH coOparh He- JlaGopa-
TEIUIOBOM NIOTPAHUYHBIX | OpaTh UCXOAHbIC JaHHbIE | 0O0XOAMMBIC JJAaHHBIE OC- | TOpHas
CJIOSIX, TIOHSITHE TEOPHU | IS COCTABIICHUS TEXHH- HOBHBIX TEPMOJIMHAMHU- | paboTa
no06us. YECKOIo IIPOCKTa Ha MpPO- yeckue napamerpoB miid | [Iucemen-
EKTHPOBaHMUE TEXHOJOTH- | MPOBEIEHHsI HEOOXOAU- | HBIHM U
YeCKOro mpoliiecca, 00beK- | MBIX PaCYETOB; Ha3bIBa- | YCTHBIM
Ta €T OCHOBHBIE T'a30BblE orpoc

MPOLIECCHI; HA3bIBACT
(hazoBbIE COCTOSIHHSI BO-
Il 1 OCHOBHBIE T1apa-
METPBI BOABI U BOJSTHOTO
napa; Ha3bIBaeT BUIbI
KaHaJIOB IEPEMEHHOT'O
CEUYCHUS; HA3bIBAECT CIIO-
coOBI IIepeIaum TEIIO-
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3(OIK-2)

BOU DHEPI'UH; paccKasbl-
BaeT MPUHLHUI pabOTHI
TEIIOBBIX MAILIUH U XO-
JIOIUJIbHBIX YCTAHOBOK.

OIIK-2.3 Pemaer koH- JIAcT ONPEIEIICHUS OC- ITncemen-
KpeTHbIe Tpo(ecCHoHallb- | HOBHBIX TEPMOJAMHAMHU- | HBIU U
HBI€ 3aJ]a4l HA COOTBET- YEeCKUX MPOIIECCOB UIe- | YCTHBIN
CTBYIOIIUX MPOTPAMMHBIX | QJIBHBIX T'A30B U 3aMUCHI- | OTIPOC
MPOJIyKTax, MpeaHa3Ha- BacT 3aBUCUMOCTH OC- Pazno-
YEHHBIX TS IIPOEKTUPO- HOBHBIX TIAPaMETPOB B ypOBHe-
BaHUS 00BEKTOB B HE)TE- | HUX; 3aIMCHIBACT OC- BBIC 3a]a-
ra30BOM OTpaciIu HOBHBIE (DOPMYIIBI OC- YU U 3a-

HOBHBIX 3aKOHOB T€PMO- | JaHUS

JTMHAMUKH; paccka3biBa- | TecTupo-

€T 0 crocobax ompezie- | BaHUE

JICHUSI OCHOBHBIE TEP-

MOJMHAMUYECKUX Mapa-

METpax BOJBI U BOISHO-

O Mapa; XapakTepu3yeT

W3MEHEHHE TEPMOIHA-

MUYECKUX MTapaMeTPOB

ra3oBOro MOTOKA, Xapak-

Tep TeUeHUs rasza yepes

coria u 1uddy3opsr;

packasbiBaeT 00 OCHOBaxX

rpoiiecca IpoCCeInpo-

BaHus u dpdexre xoy-

nsg-ToMcoHa, 3auchIBa-

et koapdunuent Jxoy-

nsg-TomcoHa.
OIIK11-2.4. Bnageet uH- Ha3bIBA€T OCHOBHEIC Hoxan,
dbopmanyeli 0 MPUHIMIIAX | TEPMOIUHAMHYCCKUE coo0re-
CO3IaHMS TPEHAKEPOB napaMeTpsl U OCHOBHBIE | HUE
TEXHOJIOTUYECKHX TPO- 3aKOHBI TepMoauHamMuku | [Tucemen-
[[ECCOB M UHCTPYMEHTOB U TEeTUIOTIepeIayu; HBIN U
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JOTIOJIHEHHOM PEAJIbHOCTU

Ha3bIBa€T OCHOBHBIE T'a-
30BBIE MPOLIECCHI; HA3bI-
BaeT (a3oBbIe COCTOS-
HUS BOJIbI 1 OCHOBHBIE
napa-MeTpbl BOJIbI U BO-
JSTHOTO TIapa; Ha3bIBaeT
BU/Ibl KAHAJIOB ITEPEMEH-
HOTO CEYEHUS; Ha3bIBACT
criocoObl epeaayu Ter-
JIOBOM DHEPIUU; PacCKa-
3bIBACT MPUHLUI pabOTHI
TEIUIOBBIX MAIIMH U XO-
JIOTMIIBHBIX YCTaHOBOK.

YCTHBIN
oIpoc

OIIK-2.1 CriocobeH co-
CTaBUTh AJTOPUTM Opra-
HU3aIMH BBITIOJIHEHHS Pa-
00T B mporecce NPOeKTH-
poBaHusl 00BEKTOB HedTe-
ra3oBOM OTpaciy, C yde-
TOM TE€XHUKHU O€301MacHO-
CTU ¥ SKOJIOTHYHOCTH

Ha3bIBaE€T OCHOBHBIC
TEPMOAMHAMHYECKUE
napaMeTpbl U OCHOBHBIE
3aKOHBI TEPMOIMHAMUKH
U TeIIoNepeayuy;
Ha3bIBa€T OCHOBHBIC T'a-
30BbIE MPOLIECCHI; HA3bI-
BaeT (a3oBbIe COCTOS-
HUS BOJIbI 1 OCHOBHBIE
napa-MeTpbl BOJIbI U BO-
JSTHOTO TIapa; Ha3bIBaeT
BU/JIbl KAHAJIOB ITEPEMEH-
HOTO CEYEHUS; Ha3bIBACT
crocoObl epeaayu Ter-
JIOBOM DHEPIUU; PacCKa-
3bIBACT MPUHLUI paObOTHI
TEIUIOBBIX MAIIMH U XO-
JIOTMIIBHBIX YCTaHOBOK.

Hoxan,
coo0iie-
HHE
ITucemen-
HBIN U
YCTHBIN
O1poc

OIIK-2.2 CrocobeH co-

6paTb HNCXOIHBIC JaHHBIC
JJIA COCTABJIICHUA TCXHU-
YEeCKOT0 MPOCKTA Ha Mpo-

AacT OoNpCACIICHUA OC-
HOBHBIX TCPMOJUHAMU -
YCCKUX MPOUICCCOB UAC-
AJIbHBIX I'a30B U 3aIlIUChI-

JlaGopa-
TOpHAas
pabota
IIncemen-
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V(OIIK-2)

CKTUPOBAHHUC TCXHOJIOTU-

BacT 3aBUCHUMOCTH OC-

HBIA U

YeCKOro mpoliecca, 00beK- | HOBHBIX ITapaMeTPOB B YCTHBIN
Ta HUX; 3aIICBIBAET OC- oTpoc
HOBHBIE (POPMYJIBI OC-
HOBHBIX 3aKOHOB TE€PMO-
JMHAMUKU;
OIIK-2.3 Pemaer koH- pacckasbiBaer o crioco- | IluceMen-
KpeTHbIe TpodeccuoHab- | 6ax ompeaesieHus: oc- HBIN U
HBIE 33]Ja4¥ Ha COOTBET- HOBHBIE TEPMOJAMHAMH- | YCTHBIN
CTBYIOIIMX NMPOTPAMMHBIX | YECKUX ITapaMeTpax BO- | OMpOC
NPOIYKTaxX, MpeIHa3Ha- II61 ¥ BOJSIHOTO T1apa;
YEHHBIX JUIs IPOEKTUPO- XapaKTepu3yeT u3MeHe-
BaHUS 00BEKTOB B He()Te- | HHE TEPMOJAUHAMUYE-
ra3oBoi oTpaciu CKUX TTapaMeTPOB ra3o-
BOT'0 MTOTOKA, XapaKkTep
TEYEHHs Tasza yepe3 Col-
na u quddy3opsr; packa-
3bIBaeT 00 OCHOBaX IPO-
1ecca ApoCCeTMpPOBAHUS
u 3¢dexre xoyns-
TomcoHa, 3aluchIBacT
koapduuueHt J[xoyms-
TomcoHa.
OIIKu-2.4. Brnageer uH- | OOBSICHACT NPUHIIUIIBI IIncemen-
¢dopmarnmeii 0 npuHIMIAx | paOOThI TEIJIOBBIX M XO- | HBIM U
CO3/IaHUs TPEHAXKEPOB JIOTWIIBHBIX MAIIMH B YCTHBIN
TEXHOJIOTUYECKUX MPO- COOTBETCTBUU CO BTO- oTpoc
IIECCOB U MHCTPYMEHTOB PBIM 3aKOHOM TepMoau- | PasHo-
JOTIOJTHEHHOM peabHOCTH | HAMUKH yYpOBHE-
BbIC 3a/1a-
4H U 3a-
JaHus
OIIK-2.1 Croco0eH co- O0OBSICHSIET OCHOBHBIE Jlokian,
CTaBUTb AITOPUTM Opra- TEPMOAMHAMHYECKUE coobe-
HU3AIIUH BHITIOJHEHUS pa- | MPOIECCHl UICaTbHBIX HUE
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Teopus TemmooomMeHa

B(OIIK-2)

00T B mporecce NpOeKTH- | Ta30B U MosicHAeT u3me- | [lucemen-
poBaHUs OOBEKTOB He(pTe- | HEHHMSI OCHOBHBIX MMapa- | HBIH U
ra3zoBOM OTpaciy, C yde- METPOB B HUX; AHAJIU3U- | YCTHBIN
TOM TE€XHUKHU O€30IaCHO- | pyeT OCHOBHBIE TEPMO- | OIPOC
CTH U HKOJIOTHYHOCTH JMHAMUYECKUe mapa-

METPHI BOJIBI U BOJISIHOTO

napa 1o pv-,Ts- u is-

JararpaMmmam;
OIIK-2.2 CniocobeH co- Ha3bIBa€T OCHOBHbBIE JlaGopa-
OpaTb UCXOJHbIC JaHHbIE | TEPMOJUHAMUYECKHE TOpHAas
JUIS COCTaBJIEHUS TEXHU- napameTpsl; OOBsICHsIeT | paboTa
YEeCKOTo IMPOEKTa Ha MPO- | IMPOLECCHI Nepea-uu [Tucemen-
EKTHPOBaHME TEXHOJOTH- | TEIUIa C IOMOIIBIO 3aK0- | HBIHM U
YeCKOro mpoiiecca, 00beK- | HOB TEPMOJINHAMUKH; YCTHBIN
Ta aHaM3UpyeT padoTy orpoc

TEIUIOBBIX MAIIMH 1O

uukiam Kapho.
OIIK-2.3 Pemaer koH- 0OBSICHSIET U3MEHEHUE IIncemen-
KpETHBIE MPO(ECCHOHANb- | TEPMOJIUHAMUYECKUX HBINA U
HBIE 33]Ja4¥ Ha COOTBET- napaMeTpoB ra30BOr0 YCTHBIN
CTBYIOIIMX NMPOTPAMMHBIX | TIOTOKA IIPHU TEUEHUH Ye- | OMPOC
IIPOJIyKTax, MpeaHa3Ha- pe3 coruia u 1uddy3o- Pa3no-
YEHHBIX JUIs IPOEKTUPO- pBI; OOBSICHAET MPOLIECC | YPOBHE-
BaHUs OOBEKTOB B He(hTe- | ApocceNnupoBaHus v 3¢- | BbIE 3a7a-
ra3oBOM OTpaciu ¢ext xoyns-Tomcona. | uu u 3a-

JaHus

OIlKu-2.4. Brnageer uH- | BiaajeeT OCHOBHbIMM 1o- | ITucemen-
dbopmanyeli 0 MPUHIMIIAX | HATUSMU CIIOCO0ax Ie- HBIN U
CO3JIaHUs TPEHAXKEPOB penauu Teria Mexay YCTHBIN
TEXHOJIOTUYECKUX MPO- pabounmu TexamMu. orpoc
IIECCOB U MHCTPYMEHTOB
JOTIOJIHEHHOM PEAJIbHOCTU
OIIK-2.1 CniocobeH co- Crnioco6eH mpoBOIUTH Jloknan,
CTaBUTb AITOPUTM Opra- aHaJM3 JaHHBIX TEIUIO- | cooOIie-
HU3AIIMH BBINIOJIHEHUS pa- | BBIX MPOLIECCOB, HUE
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00T B mporecce NpOeKTH- | CTPOUTH cxemy nepena- | [lucemen-
poOBaHUs OOBEKTOB He(pTe- | UM TEIUIA C OTMPEACICHU- | HBIH U
ra3zoBOM OTpaciy, C yde- €M OCHOBHBIX BUJIOB YCTHBIN
TOM TE€XHUKHU 0€30MacHO- | TeMIIooOMeHa, IPOBO- | ONpOC
CTH U HKOJIOTHYHOCTH IUTh TEOPETUYECKUE U

HKCTIEPUMEHTAJIbHBIC

MCCIIeIOBAaHUS B IIPO-

(deccuoHansHOM nes-

TEJIbHOCTU
OIIK-2.2 CniocobeH co- HemoHcTpupyer 3Hanus | ITucemen-
OpaTb UCXO/HbIC JaHHbIE | OCHOBHBIX MIOHSATHH T€O- | HBIHM U
IUISL COCTABJICHUS TEXHU- | PUU TeII00OMeHa, o- YCTHBIN
YEeCKOT0 MPOEKTa Ha MPO- | Ka3bIBAa€T OCHOBHBIE oTpoc
EKTHPOBAHHUE TEXHOJOTH- | GOPMBI Iepeiaun TeM- Tectupo-
YeCKOro mpoliecca, 00bEeK- | JIOBOW SHEPIUH; IEMOH- | BaHUE

Ta

CTPUPYET 3HAHUS IOHS-
THH «TeMIIepaTypHOE
II0JIE», KTEMIIEPATYPHBIN
rPagUEHT», «TEIIOBOM
IIOTOK»; IEMOHCTPUPYET
3HAHUSA ONPEIEICHUN
OCHOBHBIX 3aKOHOB II€-
penadu TEeIIOBOM dHEP-
TUU; ABIIOIHAET aJIro-
PUTM pacyeTa BEJIMYUHBI
TEIIOBOT'O IIOTOKA pas-
JMYHBIMU CTIOCOO0aMU
Iepeaaydu Tera; 1eMOH-
CTPUPYET 3HAHHUS OIIpe-
JeJIeHUN TUHAMUYECKO-
r'0 Y TEIIOBOIO Morpa-
HUYHOTO CJIOEB; IOKa-
3bIBACT OCHOBHBIE KPH-
TepUU NOJ00us, TpUMe-
HsIEMBbIE B TCILNIOTEXHU-
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3(OIK-2)

K€.

OIIK-2.3 Pemaer koH- Amnanmuzupyet pe3ynsta- | Jlabopa-
KpETHbIE MPO(ECCHOHANb- | Tl PACYETOB BEITMUNH TOpHAas
HBIE 33]Ja4¥ Ha COOTBET- TEIUIOBOTO NIOTOKA MpH | paboTa
CTBYIOIIMX NMPOTPAMMHBIX | pPa3IMYHBIX CIIOCOOAX [Tucemen-
NPOIYKTaxX, MpeIHa3Ha- nepeaayn Teria; o0bsc- | HBIM U
YEHHBIX JUIs IPOEKTUPO- HSCT MOHATUS AUHAMHU- | YCTHBIN
BaHUS 0OBEKTOB B HE()TE- | YECKOTO M TEIJIOBOTO orpoc
ra3oBO# oTpaciu MOTPAHUYHOTO CJIOEB;

MOSICHAET MPUMEHEHHUE

OCHOBHBIX KPUTEPHEB

no100usi, MPUMEHAEMBIX

B TEIUIOTEXHUKE; aHAJH-

3UpYeT U3MEpPEHHbIE

TEIUIOBBIE U TEIUIO(U3U-

YeCKHEe BEJIMYHMHBI, Xa-

PaKTEepU3YIOLIUE TEPMO-

JTMHAMUYECKUe mpolec-

CBI ¥ TIPOLIECCHI TEILIO-

oOMeHa.
OIlKu-2.4. Bnageer uH- | pacckasslBaeT o cioco- | ITucemen-
¢dbopmarnueii o npuHIMNnax | 0ax mepeaayu Teria HBIN U
CO3JIaHUs TPEHAXKEPOB MEX]ly TelaMi U (U3U- | YCTHBIN
TEXHOJIOTUYECKUX MPO- YEeCKUX NMPUHIIMIAX, HA | ONpPOC
IIECCOB U MHCTPYMEHTOB OCHOBAHUHU KOTOPBIX
JOTIOJTHEHHOM pealbHOCTH | TIPOUCXOUT Nepeaya

TEIuIa Pa3HbIMH CIIOCO-

Oamu.
OIIK-2.1 Croco0eH co- OCHOBHEIC IMOHATHSA Teo- | Jlokmnan,
CTaBUTb AITOPUTM Opra- pHUH TEIIO0OMEHa, coobe-
HU3AI[IH BHITIOJHEHUS pa- | Ha3bIBae€T OCHOBHBIC BU- | HUE
00T B mporecce NpoeKTH- | JIbl epeHoca TemnoTel; | [Iucemen-
poBaHUs 0O0BEKTOB He(pTe- | TaeT ONmpeaeIeHHs OC- HBIN U
ra3oBOM OTPACIH, C yde- HOBHBIX 3aKOHOB II€pe- YCTHBIN
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TOM TE€XHUKHU 0€30MacHO- | Ja4yM TEIUIOBOM SHEPTUH; | ONpPOC
CTH U HKOJIOTHYHOCTH JaeT OTpeIeNIeHUs U~

HAaMHYECKOTO U TeTJIO-

BOT'0 ITOTPAaHUYHOTO

CJIOCB;
OIIK-2.2 CniocobeH co- pacckasbiBaeT o Teopuu | [luceMen-
OpaTb UCXO/HbIC JaHHbIE | MOJOOMS U ee MpUMEHe- | HbIHM U
IUIsL COCTaBJICHUS TEXHU- HUU B TEIUIOTEXHUKE; YCTHBIN
YEeCKOT0 IMPOEKTa Ha MPO- | pacCKa3bIBaeT O Mepea- | Ompoc
EKTHPOBaHMUE TEXHOJIOTH- | Ye Terla MPH JBMKECHUH
YeCKOro mpoliecca, 00beK- | )KUIKOCTH, KHTICHUU U
Ta KOH/ICHCAIlUHU; pac-

CKa3bIBACT MPUHIIMII pa-

OOTHI TEIJIOBOH TPYOBI.
OIIK-2.3 Pemaer koH- OCHOBHBIE BUJIBI TIEPE- Jlabopa-
KpETHBIE MPO(EeCCHOHANb- | HOCA TEIJIOTHI; JaeT TOpHAas
HBIE 33]Ja4¥ Ha COOTBET- OTIpe/ieNIeHus IOHATHIM | paboTa
CTBYIOIIMX NMPOTPAMMHBIX | «TeMIieparypHoe mosiey», | [lucemen-
NPOAYKTax, IpeaHa3Ha- «TEeMIIEpaTypHBbIN I'pa- HBIA U
YEHHBIX JUIs IPOEKTUPO- JMEHT», «TETJIOBOM MO- | YCTHBIN
BaHUS 00BEKTOB B HEPTE- | TOK»; OCHOBHBIC (JOPMY- | OTIPOC

ra3oBOM OTpaciu

JIBI TS OTIPEICIICHUS
TEIIOBOTO TIOTOKA pas-
JIMYHBIMM CIIOCOOaMH
nepeavyy Teria; OCHOB-
HbIe KPUTEPHU NOJI00US,
MPUMEHSIEMbIE B TETLIO-
TEXHHUKE; 3aIIHChIBACT
CXEMBI K BUJaM MEPEHO-
ca TeIJIOTHI; pacCKa3bl-
BacT OCHOBHEIE ITOJIOKE-
HHS TEIJIOOOMEHA B J1a-
MUHApHOM U TypOy-
JICHTHOM IOTOKAX JKHU]I-
KOCTEH M ra30B; Ha3bIBa-
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V(OIIK-2)

€T BHIBI TEIUI0O0OMEH-
HBIX aIlllapaToB, PaccKa-
3BIBAET 00 0COOEHHO-
CTSIX Tepeavu Teria B
HHX.

OIlKu-2.4. Brnageer un- | pemiaet 3ajaa4u 1o nepe- | Jlabopa-
¢dbopmarnmel 0 NpUHIMIIAX | Jladye Teria MeXay Te- TOpHas
CO3aHMsI TPEHAKEPOB JIaMH TETUIOPOBOIHO- pabota
TEXHOJIOTMYECKUX IIPO- CTbIO, KOHBEKIIUEH U Pasno-
LIECCOB U NHCTPYMEHTOB TEIUIOBBIM U3IYyYEHHEM. | YpPOBHE-
JIOTIOJTHEHHOM peabHOCTH BbIE 3a]1a-
49U U 3a-
JAHMS

OIIK-2.1 CniocobeH co- aHaJIM3UpyeT pe3yapTa- | Jloknan,
CTaBUTh AJITOPUTM Opra- ThI pac4e€TOB BEJIUYNH cooOrie-
HU3aLUY BBIIIOJHEHUS pa- | TEIUIOBOTO IOTOKA IIPU | HUE
00T B mporecce NPOeKTH- | pa3IMYHBIX CIIOCOOax ITucemen-
poBaHus 00BEKTOB HepTe- | mepenayn Teria; oObsic- | HBIH U
ra3oBOM OTpaciy, C yde- HSCT IIOHATUSA IUHAMU- | YCTHBII
TOM TEXHUKHU 0€30MacCHO- | YECKOTO M TEIUIOBOTO orpoc
CTH M DKOJIOTMYHOCTH IIOTPAaHUYHOTO CIIOEB;
OIIK-2.2 CniocobeH co- MOSICHSIET IPUMEHEHHE Jlabopa-
OpaTb UCXO/HBIC JAaHHBIE | OCHOBHBIX KPUTEPHUEB TOpHas
JUIS COCTaBJIEHUS TEXHU- no1o0usi, MpuMEHsIeMBIX | paboTa
YEeCKOro MPOEKTa Ha MPO- | B TEIJIOTEXHUKE; aHanu- | [InceMeH-
€KTUPOBAHNUE TEXHOJIOTH- | 3UPYET U3MEPEHHBIE HBII U
YeCKOro mpoliecca, 00beK- | TeMJIOBbIE U TEIIO(GU3N- | YCTHBIN
Ta YECKUE BEIIMYMHBI, Xa- orpoc

pakTEpU3yIOIIUE TEPMO-

JUHAMHMUYECKHE IIpoLec-

CBI U IIPOLIECCHI TEIIO-

oOMeHa.
OIIK-2.3 Pemaer koH- OOBSICHSIET IPUHIIHITBI IIncemen-
KpeTHbIe Tpo(deccHoHallb- | Mepelavyn TeII0BOH HBIU U
HBI€ 3a/1a4d Ha COOTBET- SHEPrUM pa3InYHbIMU YCTHBII
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IIpombIieHHas TEMIOTEX-
HUKa (TEIUIOCUIIOBBIE yCTa-
HOBKH)

B(OIIK-2)

CTBYIOIIMX IMPOTPAMMHBIX | CIIOCOOAMU; TIOSCHSET orpoc
IIPOJIyKTax, NpegHa3Ha- MOHATHS «Temneparyp- | PasHo-
YEHHBIX JUIsI IPOEKTUPO- HOE T10JIe», «TEMIIEpa- ypOBHE-
BaHUS 0OBEKTOB B HE(hTE- | TYPHBIN rPpagUeHT, BbIE 3a]1a-
ra3oBOM OTpaciu «TEIJIOBOM IOTOK»; aHA- | YM U 3a-

JU3UPYET Pe3yIbTaThl TaHWs

pacueToB IO nepenaye

TeIia.
OIIKu-2.4. Bnageer un- IMOHUMAET IIPOLECCHI, Hoxan,
¢dopmarnmeii 0 NPUHIMIIAX | MPOTEKAIOLIUE IIPH pa- cooOrie-
CO3J1aHUS TPEHAXKEPOB 6ote [ITY, ABCuI'TY | Hue
TEXHOJIOTMYECKUX MPO- ITucemen-
LIECCOB U UHCTPYMEHTOB HBIN U
JOTIOJIHEHHOH PEAJIbHOCTU YCTHBIN

oIpoc

OIIK-2.1 CniocobeH co- HazbiBaeT 0ocHOBHBIE JlaGopa-
CTaBUThb AJITOPUTM Opra- TEXHUUYECKUE MEPOIIPUS- | TOPHAs
HU3AIUH BBITIOJIHEHUS pa- | THsL, CIOCOOCTBYIONIHE pabota
00T B mporecce NpoekTH- | 3pdexkruBHOMY ucnionb- | [lucemen-
pOBaHuUs OOBEKTOB He(pTE- | 30BAaHUIO TEIUIODHEPTe- | HBIM U
ra3zoBOM OTpaciy, C yde- THUYECKUX PECYPCOB; YCTHBIN
TOM TEXHUKH O€30MaCHO- | PacCKasbIBaeT MPHUHLHU- | ONPOC
CTU U DKOJIOTUYHOCTHU IIbI ICUCTBUSA U yCTPOU-

ctBo IITY, IBCu I'TY;

3aMHUCHIBAET CXEMBI LIUK-

JIOB, IO KOTOPBIM pabo-

tatot [ITY, AIBCuI'TY.
OIIK-2.2 CniocobeH co- neMOHcTpupyeT 3HaHus | ITucemen-
OpaTb UCXOJHBIC JAHHBIE | METO/IOB MPOBEACHHS HBII U
JUIS COCTaBJIEHUS TEXHU- TEOPETUYECKUX U IKCIIE- | YCTHBIN
YECKOr'0 MPOEKTA HA MIPO- | pUMEHTAJIBHBIX TEIIO- ompoc

CKTUPOBAHHUC TCXHOJIOTHU-
YCCKOro 1pomecca, 00BeK-
Ta

TEXHUYECKUX UCCIIEN0-
BaHUI; IEMOHCTPUPYET
3HaHUS METOJ0B U3Me-
peHull TepMOAMHAMUYE-
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3(OIK-2)

CKHUX [1apaMeTPOB.

OIIK-2.3 Pemaer koH- OOmsicHsIET penieHne Kypcosas
KpeTHbIE TPo(ecCHoHaANlb- | TEOPETUYESCKUX 3a]1ad, paborta
HBIE 33/1a4¥ Ha COOTBET- HCIIOJIb3Ysl OCHOBHBIE (IpoexT)
CTBYIOIIMX NMPOTPAMMHBIX | 3aKOHBI TepMOJAHaMU- | [IucemeH-
NPOIYKTaxX, MpeIHa3Ha- KM, TEIJIO- ¥ Maccoo0- HBINA U
YEHHBIX JUIs IPOEKTUPO- MeHa; OOBSACHSET MIPUH- | YCTHBIN
BaHUS 0OBEKTOB B He()Te- | IMIBI pabOTy TEIUIOCH- | OIPOC
ra3oBO# oTpaciu JIOBBIX YCTaHOBOK.
OIIKu-2.4. Bnageer un- 3HAET NMPUHLUIEBL, 3a70- | Jlokian,
dbopmareli o MPUHIMIIAX | KEHHBIE B OCHOBY pabo- | cooliie-
CO3J1aHUS TPEHAXKEPOB 1ol [ITY, ABCuI'TY. HHE
TEXHOJIOTUYECKUX MPO- [Tucemen-
LIECCOB U UHCTPYMEHTOB HBIN U
JOTIOJIHEHHOM PEAJIbHOCTU YCTHBIN
OTIpoC

OIIK-2.1 CriocobeH co- JlaeT OTpeJIeNIeHus Oc- [Tucemen-
CTaBUTb AITOPUTM Opra- HOBHBIM (paKToOpam, HBINA U
HU3AI[IH BHITIOJHEHUS pa- | BIMAIOIIUM Ha TETJIOBBIEC | YCTHBIN
00T B mporecce NPOeKTH- | M SKCIUTYaTal[HOHHBIE oTpoc
poBaHuUs 0OBEKTOB HE(PTE- | XapaKTEPUCTUKH OCHOB-
ra3oBO# OTpaciu, ¢ y4e- HBIX BHJIOB TOTLJIUB
TOM TE€XHUKHU O€30MaCHO- | PHEPIeTUYECKUX yCTa-
CTH U HKOJIOTHYHOCTH HOBOK; Ha3bIBaeT TEIJIO-

TEXHUYECKHE YCTAaHOB-

KU, IPUMEHSIEMBIC B

HEPTSIHON POMBIIIUICH-

HOCTH.
OIIK-2.2 CniocobeH co- Ha3bIBa€T OCHOBHbBIE JlaGopa-
OpaTb UCXO/HBIC JAHHBIE | TEXHUYECKHE MEPOTIPUs- | TOpHAs
JUTSl COCTABJICHUS TEXHU- THsI, CIOCOOCTBYIOIIHE pabota
YEeCKOro MpoeKTa Ha npo- | apdexkruBHOMY Hcnionb- | [Iucemen-
EKTHPOBaHME TEXHOJOTH- | 30BAaHMIO TEIUIOPHEPre- | HBIM U
YeCKOro mpoliecca, 00beK- | THYECKUX PECYPCOB; YCTHBIN
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V(OIIK-2)

Ta orpoc
OIIK-2.3 Pemaer koH- pacckasbiBaeT npuHuu- | Kypcoas
KpETHBIE MPO(eCcCHOHaANb- | TIbl ACUCTBUS U YCTPOH- | paboTa
HBIE 33J]a4¥ Ha COOTBET- ctBo IITY, IBC u I'TY; | (mpoekr)
CTBYIOILIUX IIPOTPAMMHBIX | 3allUCHIBAET cXeMbl IUK- | ITucemen-
IIPOJIyKTax, NpeaHa3Ha- JIOB, IO KOTOPBIM pabo- | HBIA U
YEHHBIX JJISI IPOCKTUPO- tator I[ITY, IBCu I'TY. | ycTHbIi
BaHUs 00BEKTOB B He(Te- orpoc
ra3oBOM OTpaciu
OIlKu-2.4. Bnageer uH- | paccka3blBacT U JAE€T Kypcosas
(dbopmarmei 0 NPUHIMIAX | ONpPEaesICHHs ITPOLeC- pabota
CO3J1aHUs TPEHAXKEPOB caMm, POTEKAIOIIUM IIPH | (TIPOEKT)
TEXHOJIOTMYECKUX IPO- pa6ote IITY, IBC u IIncemen-
LIECCOB U UHCTPYMEHTOB I'Ty. HBIU U
JOTIOJIHEHHOM PEAJIbHOCTU YCTHBIN
oIpoc
OIIK-2.1 CniocobeH co- OOBSICHSIET pelieHue [Tucemen-
CTaBUTh AJITOPUTM Opra- TEOPETUYECKHUX 3a]1ad, HBII U
HU3ALUY BBIIIOJHEHUS pa- | UCIIOJIb3Ysl OCHOBHbIE YCTHBII
00T B mporecce NPOeKTH- | 3aKOHBI TEPMOJUHAMHU- | OIPOC
poBaHuUsl 0OBEKTOB HE(PpTE- | KU, TEIJIO- K MAaccoo0-
ra3oBOM OTpaciu, ¢ yde- MeHa; 00BSCHSET MPUH-
TOM TE€XHUKHU 0€30IacHO- | IUIMBI pabOTy TEIIOCH-
CTH M 9KOJIOTMYHOCTH JIOBBIX YCTAHOBOK.
OIIK-2.2 CniocobeH co- aHaJIM3upyer pe3yapTa- | Ilucemen-
OpaTb UCXOJHbIC JaHHbIE | Thl pACUETOB TEPMOJU- | HBIM U
JUIS COCTAaBJIEHUS TEXHU- HAaMUYECKUX IIPOLIECCOB | YCTHBIN
YEeCKOTo MPOEKTa Ha MPO- | ¥ LIUKJIOB, TEIJIOOOMEH- | OIpocC

CKTUPOBAHNUC TCXHOJIOT'U-

YCCKOro 1mporecca, 00BeK-

Ta

HBIX IIPOLIECCOB, ara-
paToB M IPYTrUX OCHOB-
HBIX TEXHUYECKUX
yCTPOMCTB, paboTaro-
IIMX Ha MPUHIIUIIAX TeTl-
JI0- MaccooOMeHa.
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OIIK-2.3 Pemaet KOH-

HBIC 3a1a41 Ha COOTBECT-

IIPOJIyKTax, NpegHa3Ha-
YEHHBIX JUIsI IPOEKTUPO-

ra3oBOM OTpaciu

KpeTHbIE TTpodeccnoHalb-

CTBYIOIIUX IMMPOTPaAMMHBIX

BaHUS 00BEKTOB B HETe-

aHanmu3upyer pesynbra- | Kypcosas
ThI pac4eTOB IIUKJIa pabota
JABC; aHanu3upyet pe- | (IIpOEKT)
3yJIbTaThl pacueToB Ko- | [Incemen-
TEJIbHON YCTaHOBKHU. HBIA U
YCTHBII
orpoc

2. HepequL OICHOYHBIX CPEACTB AJIA TEKYHICT0 KOHTPOJA U l'[pOMe)KyTO‘IH()ﬁ ATTECTAIMH MO0 JTUCHUIIJINHE

Buna orieHOYHOTO

KpaTkas xapakrepucTuKa OLIEHOYHOTO Cpe-

IIpencrasienue OLIEHOYHOTO

/1 IIxana oreHKH
CpeICTBa CTBa cpencTsa B hoHIE
1 2 3 4 5
1 Hoxuman, coobmie- | IIpoaykt camocTosTensHON paboThl 00yda- TeMbl TOKIIamI0B, COOOIIEHHIA. OLCHKA «OM/IUHOY BBICTABIISCTCS 00YIAIOMEMYCsl, CCIT

HHC

IOLIETOCs], MPEACTaBIAIONNI co00ii myOnny-
HOE BBICTYIIJIEHUE 10 IPEICTABICHUIO M1OJIY-
YEHHBIX PE3YJIBTATOB PELICHUS ONIPEEIIEH-
HOM y4eOHO-TTpaKTUYEeCKOH, yueOHO-
HCCIIEN0BATENIbCKON WM HAYYHOU TEMBI.

coziep>kaHue JOKIaaa (COOOIICHNUS ) TOTHOCTHIO OTBEYa-
€T BEIOPAHHOU TEME U CONIEPIKHUT KPaTKOE U3IIOKECHHE €€
TEOPETHIECKOr0 aHajm3a. PackpeiBaeTcst CyTh HCCIEay-
eMoi TIPOOIIEMBI, TPUBOJIATCS PA3TMYHBIC TOYKH 3PCHUSL.
[IpuBomuTCS CBOEC TMYHOE MHEHHE PACCMAaTPHUBAEMOTO
BOIPOCA, CACTaHbl BBIBOMBL. COOIIOMAI0TCS HOPMBI JTH-
TepaTypHOU pedn

OIIEHKA «XOPOULO» BHICTABIISIETCS 00yJalONIeMycsi, €CIIn
coziep>kaHue JOKIaaa (COOOIICHHUS ) TOTHOCTHIO OTBEYa-
€T BEIOPAHHOU TEME U CONIEPIKHUT KPATKOE U3IIOKCHHE €€
TeopeTmaeckoro ananm3a. OJTHAKO CyTh MCCIICTyeMOM
POOJIEMBI PACKPBIBACTCS HE TIOTHOCTHIO, HE TIPUBOJIST-
csl pa3IMYHbIe TOYKH 3peHus. TeM He MeHee IPUBOIUTCS
CBOE JINYHOEC MHEHHE PACCMATPUBAEMOr0 BOIIPOCa, Clie-
JIaHbI BBIBOJIBL. COOIFOIAIOTCS HOPMBI JIMTEPATYPHOM
peun

OIICHKA «Y006/1eME0PUMEIbHOY BRICTABIISICTCS 00yJaro-
eMycsl, €CITH COJIepKaHHe JOKIIaa (COOOIICHNS ) TIOJI-
HOCTBIO OTBEYACT BHIOPAHHOW TEME H COICPIKUT KPaTKOE
H3JIOKEHUE ee TeopeTHdeckoro aHanmsa. OxHaKo CyTh
HCCIIeTyeMoit TpoOIeMBl PacCKpBIBAETCS HE MTOITHOCTEHIO,
HE MPUBOAATCS Pa3IUIHbIC TOUKH 3peHus. CoOIoaroT-
Csl HOPMBI JINTEPATYPHOU peun

OLICHKA «Hey0081emeopumenbHoy BbICTaBIsIeTCsl 00y4a-
IOLIEMYCsl, €CITH MaTepuaj U3JlaraeTcs Herociea0Ba-
TEJbHO, COMBYHMBO, HE IPECTABIISIET OIPE/ICIICHHON
CHCTEeMBI 10 BEIOpaHHO TeMe. He packpbiBaercs cyTh
BbIOpaHHOM TeMbl coobuieHus. He npoBesieH aHanus.
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BeiBogs!I OTCYTCTBYIOT. MIMEIOTCS 3aMETHBIC HAPYIICHUS
HOPM JIMTEPaTYpHOU pedn

«3aumeno» BBICTABISIETCS] 00YJAIOIEMYCSI, €CITH COZlep-
JKaHUe JOKJasa (COOOIIEHNS) TOTHOCTBIO OTBEYAET BBI-
OpaHHOI TeMe U COIEPIKUT KPaTKOoe M3JI0KEHHE €€ Teo-
peTtuueckoro ananusa. PackpsiBaercs cyTb uccienyeMoin
MIPpOOJIEMBI, TPUBOAATCS Pa3INIHbIe TOUKH 3peHus. Ipu-
BOJIUTCS CBOE JIMYHOE MHEHHE PaCCMaTPUBAEMOI0O BO-
Tpoca, cliesansl BBIBOABL CoOIIOatoTCsl HOPMBI JINTE-
paTypHOH peun

«He3aumeHno» BBICTABIIACTCS 00yJalomeMycsl, €CIIH Ma-
TepHajl U3JIaraeTcsi Herocie10BaTeNbHO, COMBUNBO, HE
MPEJICTABIISIET OMPEICIICHHON CHCTEMBI TI0 BEIOPaHHOM
Teme. He packpsIiBaeTcst CyTh BEIOPaHHOW TEMBI CO00-
menus. He nposenen ananus. BeBozibl OTCYTCTBYIOT.
NwmeroTes 3amMmeTHbIE HApyLIEHUs] HOPM JIUTEPaTypHON
peun

Kypcogas pabota
(IpoekT)

KoHeuHblil IPOAYKT, NOJy4aeMblii B PE3yilb-
TaTe MJIAHUPOBAHUS U BHITOJHEHHS KOMIUIEK-
ca yueOHBIX M MCCIIE0BATEIbCKHUX 3a/1aHH.
[To3BOMNISET OLICHUTh YMEHUS 00yUarOIUXCS
CaMOCTOSITEIIbHO KOHCTPYHUPOBATh CBOM 3HA-
HUS B IIPOLIECCE PEILICHHUS MPAKTUYECKUX 3a-
1a4 v po0JieM, OpUEeHTHPOBATHCS B HH(DOP-
MAaIMOHHOM IPOCTPAHCTBE U YPOBEHb Chop-
MHUPOBAaHHOCTH aHAJTUTHYECKHUX, UCCIIE0BA-
TEJIbCKUX HAaBBIKOB, HABBIKOB MIPAKTUYECKOTO
¥ TBOPYECKOTO MBIIUICHUS. MOKET BBITOJ-
HATHCS B UHMBUYAIILHOM MOPSIKE UITH
IpyIIoOi 00ydJaromuxcs.

TeMbl TUIIOBBIX TPYNTOBBIX WIIH
WH/IUBUYAIbHBIX TIPOCKTOB U
TUIIOBOE 3a/1aHKE HA KypCOBOM
poekT (padoTy)

OLICHKA «OMIUYHOY BBICTABIISIETCS 00yJaIOMIeMycsl, €CIIN
oOyuaronmiics sicHo m3noxun ycinosue KP, perrenne
00O0CHOBAII TOYHOH CCHIIKOM Ha M3ydEHHBIN MaTepHall.
OTBeT MOSCHUI TPAGUIECKIMH 3aBUCUMOCTSIMH, TIOITY-
YEHHBIMU 110 pe3yIbTaTaM pacyeToB. V310K uI BBIBOIBL,
noydeHnsie B xoze pemenust KP. Orser Ha TeopeTnde-
CKUI1 BOIIPOC PaCKPBIT IIOJIHOCTBIO.

OLICHKA «XOPOUL0» BBICTABILSIETCSI 00yJaIomeMycsl, €CIIH
00yJaroIMHCs SICHO M3JI0XKIIT YCIIOBUE 3a1a4H, HO B
000CHOBaHHH PEICHUs UMEIOTCs COMHeHus. EcTb 3a-
TPYZHEHHS B OTBETAX IO IpanIecKuM 3aBUCHMOCTSIM ,
MOIY4EHHBIMH 110 PE3yIbTaTaM PACUETOB.

W3n0:x1n HEeNoJIHbIE BBIBOJBL, IIOIY4YEHHBIEC B XO/I€ pe-
mennst KP. OTBer Ha TeopeTH4ecKuii BOIIPOC pacKpBIT
HETIOTHOCTBIO

OLICHKA «y006/1€emEopUmenbHoy BbICTaBISIETCs 00ydaro-
meMycsl, eciii o0ydaromuiics usnoxun ycnosue KP, Ho
peieHne 060cHOBaT (HOPMYITMPOBKAMHE TIPU HETIOTHOM
KCIIOJIB30BAHUU NTOHATUHHOIO annapaTta JUCLHUILINHbL
OLICHKA «Hey00671emeopUmenbHoy BbICTaBIAeTCS 00yda-
IoIEeMYyCsl, ecI o0yJaromuiicsa He ysacHun ycinosue KP,
pelIeHne He 000CHOBAT

JlaGopaTopHas
pabota

CpenctBo NpoBEpKH YMEHUN IPUMEHATD I10-
Jy4EHHbIE 3HaHUS 110 3apPaHEE ONPEAETICHHON
METOMKE JUIsl pEIICHUs 3a/1a4 WU 3aJaHUN
1o 7a00paTOPHBIM UCCIIEAOBAHUIM

Templ, 3a1aHust U1 BBINOJIHE-
HUS J1a-00paTOpHBIX PaboT; BO-
MIPOCHI ¥ Tpe-00BaHUS K UX 3a-
HIATE

OLICHKA «OMIUYHOY BBICTABIISIETCS 00y4JaIomIeMycsl, €CIIN
1abopaTOpHBIC UCCIICAOBAHMS TPOBECHBI HA BHICIIEM
YPOBHE B IIOJIHOM COOTBETCTBUU C METOJHKOM.

OLICHKA «XOPOU10%» BBICTABIISIETCSI 00yJaIomeMycsl, €CIIH
B I[€JIOM TIOJTy9€HBI HEOOXOMMBIE Pe3yabTaThl Jabopa-
TOPHBIX UCCIIEI0BaHNH Oe3 HapyIIeHUs yKa3aHHON Me-
TOJUKU.

OLICHKA «y0061emeopumenbHoy BbICTaBIsIeTCsl 00ydaro-
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[IEMYCsI, €CITH IPU HEOOXOMUMOCTH TPOBEICHHUS OO
HUTEJIBHBIX JTa00PaTOPHBIX UCCIICIOBAHUI TS TTOTyde-
HUSI HEOOXOIMMBIX PE3yIIbTATOB.

OLICHKA «Hey008/1eMmE0PUmMeibHOY BBICTABISIETCS 00y1a-
FOIIEMYCsI, €CITU JTabopaTopHasi paboTa BHIITOIHEHA C
HAPYIICHUSIMA YKa3aHHOW METOIUKH U PE3YJIbTATHI UC-
CIIeIOBAaHKI HE COOTBETCTBYIOT JICHCTBUTEIBHBIM pe-
3yabTaTaM

«3aumeno» BBICTABISIETCS 00YJAIOIIEMYCSI, €CITH COlep-
JKaHHE JIOKIIa/1a (COOOIICHHST) TIOTHOCTBIO OTBEYACT BEI-
OpaHHOI TeMe M COIEPIKUT KPATKOE M3II0KEHHE €€ TEO-
peTHUecKoro aHanmusa. PacKphIBaETCs CyTh UCCIIEAYEMOM
MpOOJIEMBI, TIPUBOISITCS PA3JIMIHBIE TOUKH 3peHus. IIpu-
BOJMTCSI CBOE JINYHOE MHEHHE PACCMATPUBAEMOTO BO-
mpoca, cliesiaHbl BBIBOBI. COOTIOIAI0TCS HOPMBI JIUTE-
paTypHOi peun

«He3a4meHOoy BBICTABIISETCS 00yJaIoIeMycsi, €CJIH Ma-
Tepuasl U3JIaracTcsi HermoCe[0BaTeIbHO, COMBYMBO, HE
MPEJICTABIISICT OMPEICIICHHON CUCTEMBI TI0 BEIOPaHHO
Teme. He packpbIBaeTcs CyTh BEIOPAHHOW TEMBI CO00-
wiennst. He npoBesieH ananu3. BeIBOIBI OTCYTCTBYIOT.
VIMeroTcst 3aMETHBIC HAPYILICHUS HOPM JIUTEPATypHOIt
peun

IIuceMeHHbBIN 1
YCTHBIH OIIPOC

O1neHo4YHOE CPEACTBO IS TEKYILEro KOH-
TPOJISL YCIIEBAEMOCTH U ITPOMEKYTOUHOM at-
tectaruu. [103BOJISET BBISIBUTH U BOCIIOTHUTH
poOebl B 3HAHUSX; TOBTOPUTH, 3aKPETIHTh,
CUCTeMAaTHU3UPOBATh MaTepHAIT;, OIICHUTH 3HA-
HUS, YMEHUS, TECOPETUUECKHUE U TIPAKTHIECKUE
HABBIKU; OTPEACTUTH YPOBEHb CPOpPMHPO-
BaHHBIX y CTYJICHTOB KOMIETECHIIUI IO JTUC-
UTUTHHE (MOJIYITIO)

CoBOKYyIHOCTB BOIPOCOB, 33]1a-
HUU, yIIPaXHEHUH, TECTOB IS
BBITIOJTHEHUS] KOHTPOJIbHBIX pa-
00T, toMamHuX 3aganuii, PI'P u
MHBIX yu4eOHbIX paboT. Kowm-
TUIEKT OMJICTOB JJISt TEKYILEH U
MMPOMEKYTOYHOM aTTECTALIUU

OIICHKA «OM.IUYHOY BBICTABIISACTCS 00YJarOIIEMYCS, €CITH
OTBETHI Ha MTOCTABJICHHBIE BOIPOCHI U3JIararoTCs JTOTHY-
HO, TIOCTICTOBATEIIEHO M HE TPEOYIOT TOMOIHUTEIHHBIX
nosicHeHui. M3naraemplii Marepua NOAKpeIUIsieTcs
npuMepami. JlenatoTcss 000CHOBaHHBIC BBIBOJIBL. [le-
MOHCTPHPYIOTCSI TITyOOKHE 3HAHUSI OCHOBHBIX 32KOHOB
TEXHHYECKON TEPMOJINHAMHUKH ¥ TEOPUH TETLIOOOMEHA.
Co0Tro1a10TCst HOPMBI JINTEPATypPHOH pedn

OIIEHKA «XOPOULO» BHICTABIISIETCS 00yJatoNIeMycsl, eClIn
OTBETHI Ha IMOCTABJICHHbIE BOIIPOCHI U3JIaraloTCsl CUCTe-
MaTH3UPOBAHO M MOCIeI0BaTeIbHO. OCHOBHBIEC 3aKOHBI
TEXHUYECKOW TEPMOAMHAMUKH UCTIONIB3YIOTCS, HO B
HEI0CTATOYHOM 00BEME PACKPBIBACTCS HX CyTh. MaTe-
puai u3naraeTcst ypepeHHo. Mznaraemplit Mmarepuan
MOJIKPEIUIIETCS IpUMepaMu. JIeMOHCTpUPYETCSl yMEHHE
aHaJIM3UpPOBATh MaTepUal, OJTHAKO HE BCE BHIBO/IBI HOCAT
apryMeHTHPOBAHHBIN U JIOKa3aTeIbHbIH Xapakrep. Co-
OJIFOIAFOTCS. HOPMBI JINTEPATYPHOU peUH

OLICHKA «y008/1emE0pUumeibHo» BEICTaBIsIeTCs 00ydaro-
LIeMycsl, €CIIH AOIYCKAIOTCs HapyLIeHUs B I10C/IE0Ba-
TEJBHOCTH N3JIOKEHUsI yaeOHOro Matepurana. Mimerorcs
YIIOMUHaHHS 00 OTZIENIBHBIX 3aKOHAX TEXHHUYECKOH Tep-
MOJMHAaMUKH, OJJHAKO U3JI0KEHUE CYyTH BOIPOCA BbI3bI-
BAaeT 3aTpyAHEHUsl. JleMOHCTPUPYIOTCSI IOBEPXHOCTHBIE
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3HaHUSA BOIIPOCA, C TPYAOM JAlOTCs OTBETHL. MMerorces
3aTPYIHECHHUA C BBIBOAAaMU. J[OIMyCKalOTCs HapyLICHUsS
HOPM JIMTEPaTYpHON pEUH.

OLICHKA «Hey008/1emEopumenbHo» BEICTaBISIeTCsl 00yda-
IOLEMYCS, €CIIH MaTEPUall U3JIaraeTcsl HeMmocle10Ba-
TEJbHO, COMBYMBO, HE MPECTABIISIET OPE/ICIICHHON
cUCTeMbl 3HaHUH 1o qucuuiinee. He packpsiBaeTcs
CYTb OCHOBHBIX 3aKOHOB TEPMOJMHAMUKH U CIIOCOO0B
nepenauu temna. He nposonurces ananus. Beisozsl or-
cyTcTBYIOT. OTBETHI Ha IONOIHUTEIBHBIE BOIIPOCHI OT-
CyTCTBYIOT. IMEIOTCS 3aMETHBIE HapYIICHH HOPM JIH-
TepaTypHOU pedn

PasnoypoBHeBbIE
3a/1a4y U 3a/1aHUS

Paznuuaror 3amaun ¥ 3a1aHU:

a) peNpOaAYKTUBHOTO YPOBHS, TO3BOJISIOIINE
OIICHUBATh U JUATHOCTUPOBATH 3HAaHUE (ak-
TUYECKOTO MaTepHuaiia (6a30BbIe MOHSATHS, all-
TOPUTMBI, (aKThI) U YMEHUE MPABUILHO HC-
M0JIb30BAaTh CIELUAJIbHbIE TEPMUHBI U ITOHS-
TUs, y3HABaHUE OOBEKTOB M3YYCHUS B paMKax
OIIPEAEIIEHHOTO pa3jeiia JUCLUIIIUHBIL;

0) PEKOHCTPYKTUBHOTO YPOBHSI, TIO3BOJISIO-
L[M€ OLIEHUBATHh U JUArHOCTUPOBATh YMEHUS
CUHTE3UPOBATh, aHATM3UPOBATh, 00001IATh
(aKTHUECKUI U TEOPETUYECKHI MaTepHall C
(hopMyTUpOBaHHEM KOHKPETHBIX BBIBOJIOB,
YCTaHOBJICHUEM NPUYUHHO-CIIEICTBEHHBIX
CBsI3€iL;

B) TBOPYECKOTO YPOBHS, TO3BOJISIOIINE OIle-
HUBaTh U IMATHOCTUPOBATH YMEHUSI, UHTE-
TPUPOBATh 3HAHMS PA3ITUYHBIX 00JacTei, ap-
T'YMEHTHUPOBATH COOCTBEHHYIO TOUKY 3pEHUSL.

KoMInekT pa3HOypOBHEBBIX 3a-
a4 U 3aaHuu

OLICHKA «OM.IUYHOY BBICTABIISIETCS 00yJaIOMeMycsl, eCIIN
00yJaroIMHCs SICHO M3JI0XKIIT YCIIOBUE 3aa4H, PEIICHHAE
000CHOBAII TOYHOH CCHITKOM Ha M3ydeHHBIN MaTepHal
OLICHKA «XOPOUL0» BBICTABIISIETCSI 00yJaIOIEeMycsl, €CIIH
00yJaronMiCs U3JI0XKIIT YCIIOBUE 3a1a4H, PEIICHHE
000CHOBAII TOYHOM CCBIIKOM Ha M3y4SHHBII MaTepua,
HO HE cpasy, a I0CiIe HaBOASIINX BOIIPOCOB

OLICHKA «y0061emE80pUumenbHoy BbICTaBISIETCS 00ydaro-
eMycsl, €clIi 00yJaIOIIIICS U3JI0KIIT YCIIOBUE 3a/1a4H,
HO perenne 000cHOBa (GOpMyIHPOBKaMU ITPH HEMOJI-
HOM HCIO/Ib30BaHUY IOHATUIHOrO anmnapara AUCLUILIU-
HBI

OLICHKA «Hey0061emEopUmenbHoy» BBICTaBIAeTCS 00yda-
IOIEMYCsl, €CIIM 00yJarOIINICs He YACHUI YCIIOBHE 3a-
Jlau, peleHre He 000CHOBA

TectupoBanue

Cucrema cTaHIapTU3UPOBAHHBIX MPOCTHIX U
KOMIIJIICKCHBIX 3a,[[aHPII>'I, IIO3BOJIAIOIIAA aBTO-
MAaTU3UPOBATh IIPOLEAYPY U3MEPEHUS YPOBHS
3HaHUH, yMEHUH 1 BIaleHU 00yJaromerocs.

douHg TECTOBBIX 3aIlaHUIA.

OLICHKA «OMIUYHOY BBICTABIISIETCS] 00yJaIoOMIeMycsl, €CIIN
Brmonaeno 100% npaBmisHO

OLICHKA «XOPOUL0» BBICTABISIETCS. 00yJaIoImeMycsl, €CIIH
BBITIONTHEHO 75% TpaBWIHHO

OLICHKA «y008/1emME0pUmeibHo» BEICTaBIIeTCs 00ydaro-
meMycs, €cli BEIOTHEHO 50% IpaBHIIEHO

OLICHKA «Hey008/1emEopumenbHo» BICTaBISIETCsl 00yda-
IOIIEMYCsl, €CIIH BRIONHEHO MeHee 50% npaBuIbHO
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IIpunoxenue B

denepanbHOE rOCyIapCTBEHHOE O10/KETHOE 00Pa30BaTEIbHOE YUPEXKICHHE BBICILIET0 00pa30BaHUS
«Y puUMCKHi rocy1apCTBEHHBIN HEPTAHOM TEXHUUECKUH YHHUBEPCUTET

IIMcbMEeHHBIN U VCTHBIN OIIPOC.

[Iepeuens BonpocoB (3a1ay, 3aJJaHUM, TEM, KOMIUIEKTa TECTOBBIX 3aJJaHUN):

MuHHCTEpCTBO HAayKU U BhIcIIero oOpa3oBanus Poccuiickoit deneparmu

WuctutyT HepTH U raza ¢eaepaabHOro roCyAapCTBEHHOTO OI0KETHOTO 00pa30BaTEIbHOTO YUPEKICHHS
BBICILIETO 00pa30BaHUS

«Y puUMCKHi rocy1apCTBEHHBIN HEPTAHOM TEXHUUECKUN YHUBEPCUTET

(¢puman B r. OKTAOpbCKOM)

Kadenpa MmexaHUKH U TEXHOJIOTHH MAIIMHOCTPOCHHUS

buner na nuddepenmponannsblii 3auet Ne 1

1o qucuuIuinie « TernmoTexHuka

no HanpasieHuto noarotosku 21.03.01 «HedrerazoBoe aeno»
npo¢puib «bypenne HeTAHBIX U Fa30BBIX CKBAXKHH

1. IIpeameT TepMOIMHAMUKY U €€ 3a7a4d. TeroBas JHEPrus U €€ POJib B COBPEMEHHOMN YHEPreTUKE.
2. TennooOMeH npy Te4eHNUH BAOJIb TUIACTHHBI.
3. B pesepyape conepxutcs 100 kr yriekucioro raza npu tremneparype t1 = 80 ?C u naBnenun Pl

= 1 MIIa. Ilocne Brlmycka yacTu rasa JaBiaeHue B pezepByape craio P2 = 0,2 MIla, a remneparypa t2 =
30 ?C. OnpenenuTs Maccy BBIIYIIEHHOTO ra3a ¥ MoKa3aTeib HOJUTPOIIbL.

Jlextop O.B. ®unumoHoB

IIpumep orBera:

1. TepmoauHaMuKa — 3TO pasen (U3NKH, KOTOPBIA MPECTaBIsIeT co00i HayKy O MPEBPALICHUSAX pa3-
JIMYHBIX BUJIOB SHEPIUHU APYT B Apyra.

TepmoauHaMuka MOXeT OBbITh pa3/iefieHa Ha YacTH:

- O6myro (MM (PU3NYECKYI0) TEPMOAMHAMUKY, H3y4alOIlyI0 PEBPAILCHUS SHEPTUN B JKUKUX, TBEPAbIX
¥ Ta3000pa3HBIX TeJax, U3yYeHHs Pa3InYHbIX TeJl, MATHUTHBIC U 3JICKTPUUECKHUE SIBIICHUS, YCTaHABIIU-
BAIOIIME MATEMAaTUYECKUE 3aBUCUMOCTH MEXAY TEPMOAVMHAMUYECKUMU BEIMYUHAMU.

- XMMHYECKYIO TEPMOJUHAMUKY, KOTOpast HA OCHOBE OOIIMX 3aKOHOB TEPMOJANHAMHUKY M3ydaeT XUMHUYe-
CKH€, TEIUIOBBIE, PH3UKO—XUMHUYECKUE MPOLIECCH], PABHOBECHUE U BIMSIHUE Ha PABHOBECHE BHEILIHUX
YCIIOBH.

- TexHnueckyro TepMOUHAMUKY, KOTOPAsi pACCMaTPUBAET 3aKOHOMEPHOCTU B3aUMHOTO IIPEBPALLICHUS
TEIUIOTHI B paboTy. Y CTaHABIMBAET B3aMMOCBSI3b MEXK/1Y TEIUIOBBIMU, MEXaHUYECKUMHU U XUMHUUECKUMHU
IIpoLIECCaMH, KOTOPBIE COBEPILIAIOTCS B TEIUIOBBIX U XOJIOAWIBHBIX MAIIMHAX, U3y4acT MPOLECCHI, IIPOUC-
XOJSIIUe B ra3ax, napax, a Tak k€ CBOWCTBA 3TUX TeJl MPHU Pa3IMYHBIX (PU3HUECKUX YCIOBUSX.
Tepmoaunamuka 6a3upyeTcst Ha ABYX OCHOBHBIX 3aKOHAX WJIM Hadajaax TePMOJAMHAMHUKY:

[lepBoe HayanO TEPMOJANHAMUKH SBISICTCS TEIIOBBIM MPHIIOKEHHEM BCEOOIIEro 3akoHa MPUPOIbI — 3a-
KOHA IIPEBpALICHUS U COXPAaHEHUS SHEPTUH.

Bropoe Ha4amo TepMOAUHAMUKH, KOTOPOE YCTAHABIUBACT YCIOBHS IPOTEKAHNS U HAIIPABJICHHOCTh MaK-
POCKOIIMUYECKUX MPOIIECCOB B CUCTEMAX, COCTOSIINX M3 OOJBIIOr0 KOJUYECTBA YACTHUII.

JIBa 3aKOHAa TEPMOJUHAMUKHY B Hayasie XX BeKa ObUIM JIOMOJHEHBI €I1Ie OJTHUM OTIBITHBIM TOJ0KEHUEM —
TEIIOBOM TeopeMoil HepHcTa, KoTOpas 03BOJISAET ONPEACIIUTh CBOMCTBA TEJI IIPU HU3KUX TEMIIEPaTypax,
UCTIOJIb3YETCs TJIaBHBIM 00pa30M B XUMHUUYECKOM MPOMBIIIIIEHHOCTH U UIMEET OIpaHHUEHHOE PUMEHEHHE.
B nocnennue roel Bee ¢ 60bIINM OECIIOKOMCTBOM FOBOPST O MOBBIIIEHNH KoHIIeHTpauuu CO2 B aTMO-
cdepe. DTO MOXKET OKa3aTh CYIIECTBEHHOE BIMSIHUE Ha U3MEHEHHE YKOCUCTEMBI Beel iaHeThl. Eciu aTu
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OTIaceHHsI MOITBEPAATCS, YETIOBEUECTBY B HE TAKOM YK OTIAJIEHHOM OYIyIIEM NMPUAETCS Pe3KO OrpaHH-
YUTh NOTpeOsIeHne yriaepocoaepxamux Tomwms. Kpome BpiopocoB CO2 TOMIMBOCKUTAIOIINE U TEILIO-
SHEPreTUYECKUE YCTAaHOBKH IPOU3BOAT TEIUIOBBIE 3arpsi3HEHNUs (BRIOPOCHI HarpeToil BOJbI U Ia30B), XU-
MUYECKHe (OKCHIBI CEPBI U a30Ta), 30JIy M Caxy, KOTOpPBIE C YBEIMUEHHUEM MaciiTada Mporu3BOCTBA TaK-
e CO3aI0T CePbe3HbIe MPOOIEMBI.

OnHako 5KOHOMUYECKHE (PaKTOPBI CTUMYIHPYIOT PE3KOE YBETUUYEHUE CTEIICHH MCIIOIb30BaHNUS 100bIBa-
€MOro ToIuIMBa. BmecTte ¢ TeM mnoka eme sHepreTudeckas 3pHEeKTUBHOCTE MHOTUX TEXHOJIOTUYECKUX
MPOIIECCOB UPE3BBIYAMHO HU3KA, MO0 TEXHOJIOTH, pa3padaTbiBasi COOTBETCTBYIOIINE TPOIIECCHI, 3a4aCTYIO
HE CTaBWJIX BO IJIaBy yIjla BOIPOCHI 3KOHOMUH TOIUINBA.

Bricokue 11eHbl Ha TOIUIMBO (IIpeX/ie BCero He()Th) Ha MUPOBOM PBIHKE CTUMYJIHPYIOT pa3paboTKy dHEp-
rocOeperaonmx TeXHOIOTUi. [ 1aBHas poiib B pa3paboTKe MEHee YHEPTOEMKUX TEXHOJIOTUN TIpUHA/IIe-
KHUT TEXHOJIOraM. DTy 3ajjaqyy HEBO3MOKHO PEUIUTh 0e3 IIyOOKHX 3HAaHWI OCHOBHBIX 3aKOHOB TEIIOTEX-
HUKH.

CerofHst BBIrOJIHEE BKJIAIBIBATH CPEJICTBA HE B YBEIMUYCHHUE JOOBIYM TOIUIMBA, YTOOBI POI0JIKATh pac-
XOJI0BaTh €T0 C HU3KOM 3(PEKTUBHOCTHIO, a B pa3pabOTKy TEXHOJIOTMYECKHUX IPOIIECCOB, 00ECTIeunBato-
mux 0oJiee 5KOHOMHOE ero ucnojbs3oBanue. B nenom 6onee 90 % Bceil nCnobp3yeMoii 4eI0BeYecTBOM
SHEPTUM NPUXOJUTCS Ha HCKOIIAEMbIE OPIraHUUYECKUE TOIIIIMBA. JTO ONPEIEIAET POJIb TEIIIOTEXHUKH —
oOIIenH)KeHEPHOH TUCIUIUIMHBL, U3y4arolieil MeTOAbI MOJIy4eH s, TpeoOpa3oBaHus, epeaaiu, 1 uc-
10JIb30BAHMSI TEIUIOTHI U CBA3AHHBIX C ATUM aIllIapaToB U YCTPOMCTB.

2. PaccMoTpuM IpoLECC TEMIOOTAAYN OT NOTOKA TEINIOHOCUTEINS K IIPOA0JIBHO OMBIBAEMOM UM ILIa-
ctune. CKOpoCTh U TeMIepaTypa Haberaromero noToka NoCTOSIHHA M PaBHBI WK H K.

Kak yxe oTMeqanoch, 4aCTUILIbI JKUJIKOCTH, HEIIOCPEACTBEHHO COIIPUKACAIOIIMECS C TOBEPXHOCTHIO, KaK
ObI «IPUIIMIIAIOTY K TOBEPXHOCTH, 00pa3yst HEMOABMKHBIH ci10ii. ConprKacasich ¢ HEMOBIKHBIM CIIOEM,
TOPMO3STCA U 00Jiee yAaleHHbIE OT MOBEPXHOCTHU CIIOM XKHUIKOCTH. 30HA MOTOKA, B KOTOPOI HaO01aeTcst
YMEHBILIEHUE CKOPOCTH (W<W3K), BBI3BaHHOE BS3KUM B3aUMOJAECHCTBUEM KHUJIKOCTHU C IOBEPXHOCTHIO,
Ha3bIBAETCS TUIPOAMHAMUYECKUM OTPAHUYHBIM CI0EM. 3a IPEIeaMU TOTPAaHUYHOTO CJIOSI TEUET He-
BO3MYIICHHBIN MOTOK. Ha HauanbHOM yyacTke rUIpOIMHAMHYECKUH €10 04eHb TOHOK (B JI0O0BOM TOY-
Ke ¢ koopauHaToi X=0 TonmuHa paBHa 0) ¥ Te4eHHE B HEM JIAMUHAPHOE — CTPYHKH KUIKOCTU ABHKYTCS
MapajuIeIbHO, HE IEPEMEIIUBASCD.

[Tpu ynanenuu ot 1000BOM TOUKH TOJIIMHA TOTPAHUYHOTO oSl pacTeT. Ha HEKOTOPOM paccTOsSHUM Ja-
MUHApHOE TeUEHHE CTAHOBUTCS HEYCTOWYMBBIM. B morpaHnYHOM cJ10€ TMOSBISAIOTCS BUXpH (TypOyJIeHT-
HBIE MYJIbCAUK CKOPOCTH). [locTeneHHo TypOyIeHTHBIM PeKUM T€USHHUSI pacIpOCTPAHIETCS MOUTH Ha
BCIO TOJIUHY T'UAPOJIUHAMAYECKOIO IIONPAHUYHOTIO CJ10s. JIUIIb OKO0JIO caMOM IOBEPXHOCTH ILUIACTHUHEI B
TypOyJIEHTHOM MOTPAaHUYHOM CJIO€ COXPAHSETCS] TOHKUM JaMUHAPHBIN, TN BSI3KUH, TTOICIIOH, I/1€ CKO-
POCTh HEBEITMKA U CHJIBI BSI3KOCTH TacsAT TypOyJIEeHTHBIE BUXPH.

AHaIIOTUYHBIM 00pa30M OCYILECTBIISIETCS U TEIUIOBOE B3aUMO/JICHCTBUE MOTOKA C MIIACTUHON. YacTuIlsl
KUJKOCTH, «IIPUIUIIIINEY K IIOBEPXHOCTH, UMEIOT TEMIIEPATYPy, PaBHYIO TEMIIEPATYpPE MOBEPXHOCTH tC.
Conpukacaromuecs ¢ ’TUMH YaCTHLIAMHU JBIDKYIIHMECS CJIOU KUAKOCTH OXJIAXKAAIOTCS, OTAaBasi UM CBOIO
Ter1oTy. OT CONPUKOCHOBEHUS C STHUMU CIIOSIMU OXJIQXKJAIOTCS cienytonue 0oJiee yaaleHHbIe OT MO-
BEPXHOCTH CJION MOTOKA — TaK (POPMUPYETCS TEIUIOBOM MOTPaHUYHBIN CJIOH, B IpeesaXx KOTOPOro TeM-
reparypa MEHsIETCs OT tC Ha IIOBEPXHOCTH A0 t’K B HEBO3MYILICHHOM ITOTOKE.

C ynanenueMm oT J000BOM TOUKH KOJIMYECTBO OXJIAXKAAIOIICHCS Y TUTACTUHBI KUJIKOCTH YBEIIMUUBACTCS, U
TOJIIIMHA TETJIOBOTO IMOTPAHUYHOTO CJI0s Bo3pacTaeT. B o01em ciydae TOMIMHBI TEIIOBOTO U THIPOIU-
HaMHYECKOTO CJIOEB HE PABHBI, HO YaCTO JOCTATOYHO OJM3KH JPYT K APYry, 0COOEHHO B Ta3ax.

IIpy naMuHapHOM TEUEHHUU TEIJIOBOM MTOTOK OT OXJIAXKIAIOLIEHCS B IIOTPAHUYHOM CJI0€ KUJIKOCTH IIepe-
HOCHTCSI K TIOBEPXHOCTH TOJILKO 32 CYET TEIUIOMPOBOIHOCTH T.€. ??77/?T. OCHOBHOE TEPMUUYECKOE COTIPO-
THUBJICHUE COCPEIOTOYECHO B TOHKOM JIJAaMUHAPHOM II0/ICIIOE.

3. [Ipouecc mpouCcXoAUT B pe3epByape ¢ MOCTOSHHBIM 00beMoM V_1=(m_1*R co2T 1)/P 1 ,
rae R c02=189 Jlx/(xr+K) — ra3oBasi mOCTOsSIHHAsI yTJIEKHCIIOTO Ta3a.
V_1=(1002189+353)/?107"6 =6,67 m"3 , V2=V1

Macca ra3a, KoTopasi ocTanach Mocie BbITyCKa:
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m 2=(V_2+P 1)/(R_co2*T 2 )=(6,670,2¢710?"6)/(189303)=23kr

Macca BoinymieHHoro raza m 3=m_1-m 2=100-23=77kr

[Toxa3zaTenb MONUTPOTBI ONPEIEIIUM U3 (POPMYJIBL:

(n-1)/n=10g??T 2/T 1 ?/1og??P_2/P_1 ?=log??303/353?/10g?7?0,2/1? =0,095
n=1/(1-0,095)=1,105

OTBeT: Macca BBITYHIEHHOT0 raza m3=77Kr; nokas3areib noiaurpons! n=1,105.

1 pazpen. TEPMOJIMHAMUKA

1. IIpeameT TepMOIMHAMUKY U €€ 3a7a4d. TeroBas JHEPrus U €€ POJib B COBPEMEHHOMN YHEPreTUKE.
2. Tepmoannamuueckas cuctema. OCHOBHBIE TEPMOAVHAMUYECKUE TTAPAMETPBI.

3. TepmonnHamuueckuil mpouecc. PaBHOBECHBIE U HEPABHOBECHBIE IIPOLIECCHI.

4. 3aKOHbI U/I€ATIbHBIX [a30B.

5. CwMmecu naeanbHbIX ra3oB. CriocoObl 3a1aHHsI Fa30BBIX CMECEH M NEepeBOJ U3 OJTHUX B IpYyTHeE.
6. PeanbHble ra3pl. XapakTepuCTUUECKHE YPAaBHEHUS UICATBHBIX Ta30B.

7. BryTpeHHss dHEprus Kak napaMmerp COCTOSHUS.

8. TennoemkocTs. CpeaHsst U UCTUHHAS TEMJIOEMKOCTb.

9. Bunel tennoeMkocteit. CBsA3b MEKIY HUMHU.

10.  3aBUCHMOCTB TEMJIOEMKOCTHU OT TEMIEPATYphl. TEMI0EMKOCTh Fa30BbIX CMECEH.

11.  Ilepssrii 3akoH TepmoauHamMuku. OOpatumble U HeoOpaTuMble Tporiecchl. PaboTa mporiecca u ee
BbIYMceHUE. TemnoTa. DHTaIbIUS.

12.  AHanuTHuecKoe BbIpaK€HHUE IIEPBOT0 3aKOHA TEPMOINHAMUKH.

13. N30X0pHBIN IIPOLIECC UICATBHOTO rasa.

14. N3006apHsIii mporiece uaeanbHOro rasa.

15.  H3oTepMuyeckuil mpoiecc naeaabHOro rasa.

16.  AnmabatHblii polece naeaIbHOTO rasa.

17. ITomuTtponHble npouecchl. [Iokazarens MOMUTPOIBI «ny.

18.  HccnepoBaHue MOJMTPOIHBIX MPOLIECCOB.

19.  Bropoii 3akoH TepMoguHaMUuKu. OCHOBHBIE (POPMYTHUPOBKH.

20. Huxnst KapHo u ux uccienoBanue

21.  DHTponus u €€ BHIYHCIICHUE.

22. TS — auarpamma u ee CBOMCTBAa. DHTPOIUS B OCHOBHBIX TEPMOJAMHAMUYECKUX ITPOLIECCCAX.

23.  Ilapsl u BoggHOM nap. PV — nuarpamma BoisiHOTO napa.

24.  Omnpenenenue napaMmerpos napa rno TS — quarpamme.

25.  Pacuer nporecoB BOISHOTO Mapa B iS — qAuarpamme.

26.  Bnaxwuslii Bo3ayx. Bnarocoaepxanue. OTHOCHTENbHAS BIAXKHOCTb. id — TuarpaMMa BiIaXXHOTO
BO3lyXa.

27. OcHOBHBIE ypaBHEHHS T'a30BOT0 NOTOKA. I1epBhIii 3aK0OH TEPMOAMHAMUKH JUIsl TIOTOKA.

28.  AmmabaTHOoe MCTEUeHHE ra3a yepe3 KaHajbl [IEPeMEHHOI'0 CeUEHUSI.

29. Kpurtnueckoe oTHomenue napinenuid. Kpurtnueckast ckopocts. [lomydeHne cBEpX3ByKOBBIX CKOPO-
CTEH.

30.  JIpoccenupoBaHHUE ra3oB U MapoB.

2 pazgen. TEIIJIOITEPEJJAYA

1. Crnioco6bI nepeHoca TermnoThl. VX XapakTepuCTUKY.

2. OcHOBHBIE TIOJIOKEHUS TEIUIONPOBOIHOCTH.

3. OCHOBHOI 3aKOH TeIUIONPOBOHOCTH. Koa(pHIIMeHT TermonpoBOAHOCTH.

4. JuddepeHnnanbHOe ypaBHEHNE TETUIOTIPOBOHOCTH.

S. TemnonpoBoAHOCTS Yepe3 INIOCKYIO OTHOCIONHYI0 U MHOTOCJIOWHYIO CTEHKY.

6. TermnonpoBoAHOCTS Yepe3 UUIMHAPUYECKYIO OJHOCIONHYIO U MHOTOCJIOMHYIO CTEHKY.

7. OCHOBBI TEOPUH KOHBEKTHBHOT'O TEIJIOOOMEHa. XapakTep TeUeHHs! )KUAKOCTH U KOHBEKTHBHBIH

TEIIO0OMEH.

8. Koadduuuent rernooraayn.

9. OcHoBbl Teopuu mo1o0ust. Teopema nogo0usi.
10. Kpurepun mogo6us: Nu, Re, Pr, Gr.



11.
12.
13.
14.
15.
16.
17.
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TennooOMeH npyu TaMUHAPHOM TEUEHUH B TPYOax.

TernmooOMeH npu TypOyJIEHTHOM TEUEHHUH B TPyOax.

TernnooOMeH npyu KUMEHUH.

TernooOMeH npu KOHACHCAIHH.

TernnooOMeH npy Te€YEHUH BAOJIb TUIACTHHBI.

Cno>xHBIH TEII000MEeH Yepe3 MIOCKYI0 OJTHOCIONHYIO CTEHKY.

VYpaBuenue temionepenaun. Koadhuiment temnonepenauu st MiI0CKOH U MWIMHAPUIECKOM

CTCHKHM.

18.
19.

WuTeHcudukanys TeroooMeHa.
[Tpuniun paboThI TETIIOBOM TPYOBI.

3 paznen. TEINIOTEXHUYECKUE YCTAHOBKU

1.

Nownkwbd

HHH.

8.
9.
10.
11.
12.
13.

JlBurarens BHyTpeHHeEro cropanus. IIpunuun nericrus.

Wneanpuspiii mukn JIBC ¢ moABOAOM TeIUTa IPH MOCTOSTHHOM 00heMe.

Nneansusiii muka JIBC ¢ mogBoaoM Teria mpu MOCTOSTHHOM JIaBJICHUH.

Wneanpupiii nuki JIBC co cMelaHHBIM IIOBOIOM TEILIA.,

CpaBHenue uneanbHbix nukinoB JIBC.

[Tpuniun paboThl ra30BOM TYpOHHBI.

[MpuHIMNIHANEHAS cXeMa Ta30TYPOMHHON YCTAaHOBKHU C TIOJIBOJOM TeTlIa IIPH MOCTOSIHHOM JaBJie-

Nneanpnsiii nukin I'TY ¢ moaBoaoM Teruia npy MoCTOSHHOM JaBJIEHUH.
[TapoTypOunnas ycranoska. [Ipuniunuansaas cxema [1TY.

W neanbHbIA IKUKIT MTapoTypOUHHON YCTAHOBKH.

TommmBo. Ero oCHOBHBIE XapaKTEPUCTUKH.

CxeMa KOTeNbHOM YCTaHOBKU. BomoTpyOHBIE U kapoTpyOHBIE KOTIIBL.
TemnoBoit 6aiaHC KOTENBHOM YCTaHOBKH.

KypcoBas pabora (IIpoekr).

[lepeuens BonpocoB (3a1ay, 3aJJaHUM, TEM, KOMIUIEKTa TECTOBBIX 3aJJaHUMN):

Kypcogas pabota - TernoBoii pacueT MOpIIHEBOrO ABUTATeNs BHYTPEHHET'O CrOpaHusi ¢ TypOOHaTyBOM
3ananue 1 PacueT 0CHOBHBIX TapaMETPOB ABUIaTENlsl BHYTPEHHETO CrOpaHUs
3amanue 2 CocTaBlieHHE CXEMBI TEIUIOBOTO OanaHca IBUTATE sl BHYTPEHHETO CrOpaHUs

Bormpocs! 151 TEOpETUYECKOTO OTBETA

1 OnumuTe PU3NKO-XUMUYECKHUE CBOWCTBA MOTOPHBIX TOIUIUB.

2 IlyTu noBbIIIEHUSI MOIIIHOCTEN JIBUTATEIEH BHYTPEHHETO CTOPaHHUSL.

3 CucteMbl OXJIaXKACHUSI IBUraTeNIell BHYTPEHHETO CrOPaHUsl.

4 VneanbHble TEPMOAMHAMHYECKHE IIUKIIBI OpIIHeBbIX JIBC.

5 YcrpoiicTBO, IpUHIMI Pa0OTHl ¥ MHAWKATOPHAS JUarpaMma JByX-TakTHbIX JIBC.

6 [Tapametpsl, Bnustoniue Ha Tepmuueckuii KI1/1 JIBC.

7 T'a30BbI€ JBUTATENHN.

8 KakoBsl ocobenHocty TOC ¢ au3ensmMu U ra30TypOMHHBIME YCTaHOBKaMH, UX JOCTOMHCTBA U HEJIO-
ctaTku? OOBSICHUTE OCHOBHBIE CXEMBI IAPOTAa30BbIX YCTAHOBOK, MX IPEUMYILECTBA U IEPCIIEKTUBHI.
9 Cuctemsbl nutanus JIBC.

10 Cucremsl HagnyBa.

Pa3HoypoBHEBEIC 3aJ1a4 M 3aJIaHUS.

[lepeuens BonmpocoB (3a1ay, 3aJJaHUM, TEM, KOMIUIEKTa TECTOBBIX 3aJJaHUN):

[Tonnenii Teker 3ananus Haxoautes B (paiine YMII I13, CPO Temnorexanka Tepmoaunamuka.pdf
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1 3agaum penpoayKTUBHOTO YPOBHS

3anayva (3amanue) 1. OnpenennTs ra3oByr0 NOCTOSHHYIO CMECH KHCIIOPOAa U

YTJIEKUCIIOTO ra3a.

Wcxonupie naHHBIE:

JlaBieHue cmecu rasos, P, 6ap;

Temnepatypa cmecu razos T, °K;

O0beM, 3aHIMaeMbIil KHCIopoaoM Vo2, M3;

O0beM, 3aHUMaEMBbIi YTIIEKUCIIBIM Ta30M Vo2, M3;

I"azoBas mocrostHHas kucnopoaa Ro2 = 259,82 JIx/(xr-rpan);

["a3oBas mocTosHHas yriekucioro raza Rco2 = 189 JIx/(kr-rpan);

3anaua (3amanue) 2. OnpenenuTs TerioBoi motok Q, Bt, uepe3 1 M2 KUpIUYHON CTEHBI C U3BECTHOM
TOJIIIMHOM ?, MM, C KOA((PHUIIMEHTOM TEIIONPOBOIHOCTH KpacHoro kuprnuya ? = 0,77 Bt/(M-rpan) u
TeMIlepaTypaMu noBepxHocten crensl tl u t2, °C.

Wcxonupie naHHBIE:

TonmuHa cTEHBI, 7, MM;

Temmnepatypsl noBepxHocten ctensl tl u t2, °C.

3anayva (3amanue) 3. OnpenenuTs IIOTHOCTh TETIOBOTO MOTOKA, q, BT/M2, 1 ko3¢ dummenT Temmonepe-
nauu, K, Br/(M2-Tpan), mpu nepeaaye Teruia ot rasa temrneparypoii t1, °C, yepe3 cTaabHYyIO IIIAaCTHHY
TOJIIMHOU 7, MM, BoJe Temneparypoi t2, °C.

Wcxonupie naHHBIE:

TonmwuHa MIacTUHEL, ?, MM;

Temmnepatypa raza tl, °C;

Temneparypa Boas! t2, °C;

Koadduuuent rermmonpoogHoctu cranu ? = 50 Br/(M-Tpan);

KoaddurmenT remnooraauun ot ra3os k miactude ?1 = 100 Bt/(M2 - rpan);

KoadduimenT remnooraauun ot miactunsl K Boje 72 = 5000 Bt/(M2-rpan);

2 3agaun peKOHCTPYKTUBHOI'O YPOBHS

1 3agaua (3aganue) 1. Yro Takoe Touka pochi?

2 3anaua (3amanue) 2. Kakoii kaHan Ha3bpIBae€TCs COTLIOM, TP Py30pom?

3 3apmaua (3amanue) 3. Kakoii mpoiiecc Ha3bIBa€TCs IPOCCETUPOBAHUEM U TIIE OH

BCTpeyaeTcs?

3 3ajaun TBOPUYECKOIO YPOBHS

1 3anaua (3amanue) 1. Kakumu npubopamu onpesensercs BIaKHOCTb BO3ayxa?

2 3agaua (3amanue) 2. Kak mporcxoIuT mporiece nepeavn Teria npu cBoOo JHOM

KOHBEKIIUH?

3 3anaua (3aganue) 3. J[aTh onucaHue TEIJIOBOTO MOTPAHUYHOIO CIIOSI.

Jloknan, cooOuIeHHE.

[lepeuyens BonpocoB (3a1ay, 3aJJaHUM, TEM, KOMIUIEKTa TECTOBBIX 3aJJaHUN):

TernoBbie HACOCHL: MPUHLUN JEHCTBUS W MIPUMEHEHUE.

DHeprocOepekeHre TeIUIOBON YHEPTUHU B Pa3IMUHbBIX cepax ACITeTbHOCTH YelIOBEKa.
DHeprocOepekeHre TeIIoBor sHepruu. Vcnoab30BaHne BTOPHYHBIX SHEPreTUYE-CKUX PECYPCOB.
DHeprocoepekeHne TeIoBoi YHepruu. Vcnoap30BaHre albTEPHATUBHBIX HICTOYHUKOB SHEPTHH.
Bo3006HOBIIsSIEMbIE HICTOUHUKY 3HEPTUH. ['eoTepManbHble HCTOUHUKY TETUIA.

MonaenupoBaHHe MPOIECCOB Terionepeaadn. MeToa KOHEUHBIX 3JIEMEHTOB.

ITporpammsbl 17151 MOAETMPOBAHUS TPOLIECCOB MEPEaayy TeIuIa.

Mertoap! TeroBoi 00paboTKK MpHU3a00MHOM 30HBI IJIACTA.

OCHOBBI TEOpHUH MOIO0US U €€ MPUMEHEHHUE B TEINIOTEXHUKE.

10 JlpoccenupoBanue razos 1 napoB. Dddexrt xoyns-Tomcona

11 Crioco0ObI U3MEpEHHs TEMITEPaTyphl

12 Tepmonunamudeckuii metox onpeaenenus KIIJI nenrpoOexxnoro Hacoca.

O 00 1IN DN W=



13922534

JlaboparopHas pabdora.

[lepeuyens BonpocoB (3a1ay, 3aJJaHUM, TEM, KOMIUIEKTa TECTOBBIX 3aJJaHUN):

CM. npuitoskeHHbIE (aitibl

Pa3nen 1.

JlaGopaTopnas padora Ne 1.

N30Tepmuueckoe ckaThe YIIeKUCIoro rasa

1.1 Lens paboTbl

1 3yuuTh 3aKOHOMEPHOCTH JKUKOTO M ra3000pa3HOr0 COCTOSIHUS BEILIECTBA HA IIpUMepe
YTJIIEKUCIIOTO ra3a.

1 IIpoBeputh npuMeHNMOCTh YpaBHeHUs KitanelipoHa u ypaBHeHus: Ban-nep-Baanbca
OIIMCAHUIO CBOWCTB ra3oB.

1 IloctpouTs pV-auarpaMMy yrieKHCIOro ra3a U HAaHeCTH Ha Hee TpadMKu M30TEPMUYECKUX
IIPOLIECCOB, MOJIYYEHHBIE B PE3YJILTATE OIBITA.

1 Haiitu BennuuHy TEIIOTH MApo0Opa30BaHMsI IIPU OJTHON U3 TEMIIEPATYp OIBITA.

1.2 Bompocs! ¥ 3a/1a44 AJ1s1 3aIIUTHI 1a00paTOPHOM paboThI

1 Kakue ¢azoBbie mpeBpaleHus IPOUCXOIAT C YIIIEKUCIOTON B IPOBEICHHBIX OIBITAX?

2 Kak BeneT ce0st yriieKucaoTa Mpyu ONbITaX Ha JaHHOH YCTaHOBKE: KaK peasbHbIN ra3 uiu
Kak uaeanbHbii raz? [louemy?

3 Yro Takoe JaBlIeHHE U TEMIIEpaTypa HAChIIEHUA? B KakoM U3 OIIBITOB, IPOBEAECHHBIX
BaMHM Ha JAHHOM YCTaHOBKE, MOYKHO TOBOPUTBH O HACBIILIEHUH ?

4 MO>HO JM IPEBPATUTH B JKUAKOCTh BO3JIyX, €CJIM UM 3aI0JHUTH pabounii 00beM
YCTAHOBKH UM IIPOBOJIUTH CXKATHE MPH TEX Ke TeMIepaTrypax, KOTOpble ObLTH B BAIIIMX OMBITaX.
Cunrarth, 4TO BO3yX COCTOMUT U3 KMCIOpOAa U a3oTa. Kputnuueckue napameTpsl 3TUX T'a30B
CIIEIYIOLIHE:

- kucnopoa O2 — pk = 4,98 Mlla, Tk = 154,4 K;

- a30T N2 — pk = 3,28 MlIla, Tk = 125,1 K.

5 Mcnionb3ys pe3ylbTaThl JaHHOM paboThI, ONIPEENINTh MAaCcCy YIIIEKUCIIOTO Ta3a B OajuloHe
oowemoM 100 11, eciu gaBiieHue rasa coctasisier 5 MIla. bamion HaxoauTcst B HOMEIEHUN
nabopaTopHH, T. €. MOKHO CUHTATh, YTO a3 UMEET TeMIIepaTypy, Ipu KOTOPOIl MPOUCXOAUT MEPBBIN
OTIBIT.

JlaGopaTopnas padora Ne 2.

W3mepeHue TeMiepaTypbl, TaBICHUS U BIaXKHOCTH BO3/1yXa

2.1 Lenb paboThI

1 O3HakoOMIIEHHE C YCTPOICTBOM TepMOMETpa, OapoMeTpa U ICUXPOMETPA.
1 Onpenenenune napaMeTpoB BO3ayxa (TEMIEPATypa, AABJIECHUE, BIAKHOCTB).
1 O3nakomiienue ¢ id-guarpaMmoii BJaKHOTO BO3/1yXa.

2.2 Borpocsl ¥ 3a/1a44 JJ1s1 3aIIUTHI 1a00paTOPHOM paboThI

1 JlaBneHue:

a) crocoObl U3MEPEHUS;

0) eMHUIIBI U3MEPEHMS;

B) a0COJIOTHOE JaBJICHUE.

2 Temnepatypa:

a) TEpMOIMHAMHYECKas TeMIepaTypa;

0) cBs13b MEX Iy TeMrepaTrypHoi mkanoi KensBuna u Lenbcus;

B) UTO TIOHUMAETCS 0] a0COIIOTHBIM HyJIeM?

3 YnenbHas U yHUBEpCaJIbHbIE T'a30BbIe MOCTOSIHHBIE. CBS3b MEXK/y HUMHU.
4 Kakumu npubopamu onpeenseTcs BIaKHOCTh BO3yxa?

5 B 4em 3axitoyaeTcsi NpUHIIMIT ASUCTBHUS pabOTHI ICUXpoMeTpa’?

6 Uto Ha3pIBaeTCA BJIArOCOAEP>KaHUEM BIIAKHOTO BO3AyXa?
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Pa3nen 2.

JlaGopaTopnas padora Ne 3.

DKCcIepuMEHTAIIBHOE OIpeiesieHre KOA(pPHUIIMEeHTa TEMIONPOBOAHOCTA METOAOM TPYObI

3.1 Uenb paboTer

Onpenenenue ko3P duiiuerTa TemIonpoBoAHOCTH TEIUION30JIILIMOHHOTO MaTepraia METOI0OM
TpYOBI U BBISICHEHHE €TO 3aBUCUMOCTH OT TEMIIepaTyphl.

3.2 Bonpocsl 1 3a1auu A7 3aIIUTHI JIAOOPaTOPHON pabOThI

1 Yro Takoe TerionpoBoAHOCTh? Ha3oBuTe euHUIIBI H3MEpEHHs KO PHUIIEeHTa
TEIIONPOBOJHOCTH.

2 OT 4ero 3aBUCHUT TEILIONPOBOJHOCTh?

3 Yewm oTiinyaeTcs TEMIONPOBOJHOCTh OJHOCIONHBIX CTEHOK OT MHOTOCJIOMHBIX?

4 OcoOeHHOCTH TEIUIOTPOBOAHOCTH Yepe3 [IUINHIPUIECKYIO CTEHKY.

5 Kakoit Bu nepeaayn Teria u3yyaercsi B JaHHOU paboTte? UeM OH OTIMYaeTcs OT APYrux

BUJIOB?

6 Kak 3aBHCHT TOYHOCTH JAHHOTO METO/Ia oTpeaeeHus Kod3(duimenTa TeronpoBOIHOCTH ?

OT JJTUHBI TPYOBI?

7 YeM oTIMYaeTCsl CTAlMOHAPHBIN METO] onpeiesieHns: Ko3(pduiimeHTa TemmonpoBoOAHOCTH OT
HECTallMOHAPHOTO?

8 Hasnauenue TemioBoi H30 MUK, BUABI TEIIOBOU U30JISAIIUH.

9 Kakum o0pa3om BBIOMpAIOT MaTepuai i TermoBoi m3omsauun? K kakomy matepuany

MO>KHO OTHECTH MaTepuall H30JSIHH TPYObl B Ta00PAaTOPHOM YCTAaHOBKE 110 BEIMUHUHE TTOJy4YEHHOTO
KO3 pHLIIEHTa TeIUIONPOBOIHOCTH 77

10 Kputnueckuii tuamMeTp U30JILHUN.

11 Onpenenuts k03(pHUIHUEHT TEIIONMPOBOAHOCTH MaTepHaja CTEHKH TOJIIMHON 7 = 60 MM,

€CITU 33/1aHa IIOTHOCTh TETJIOBOTO MOTOKA, MPOXOASIIETo uepe3 cTeHKy q = 150 Bt/M2 , a pazHocTh
temneparyp ?tc = 30 ?7C.

12 OT KOTENpHOM K )KUJIOMY palloHy MpoJiokeHa TerioTpacca. OnpenennTy TOMIUHY

U30JIALUH, KOTOPYIO HEOOXOIUMO HAJIOKUTH Ha TPYyOOIIPOBO, 4TOOBI IOTEPH TEIIa C OJHOTO
MOTOHHOTO MeTpa cocTaBysuiu He 6onee 20 Bt/(M?K). uametp TpydbonpoBoaa (6e3 uzonsmuu) D =
108 MM, TemnepaTypa ropsiaeit Boasl 95 ?C, Temrieparypa BHEIIHEH MOBEPXHOCTH M30JISAIMU He OoJiee
30 ?C. 3MeHeHHeM TeMIiepaTypsl O TOJIIWHE CTEHKH METaTHUecKoi TpyOsl mpenedpeusb. Bua
M30JISILIMOHHOTO MaTepHalla U €ro MapaMeTpbl OIIPEIEIIUTD 110 CIIPABOYHHUKY.

JlaGopaTopnas padora Ne 4.

DKcIepuMEHTAIIbHOE OIpeiesieHHe Ko PHUIMEeHTa TEIUIO0TAaYH MTPH €CTECTBEHHON
KOHBEKLUH OT TOPU30HTAILHON TPYOBI

4.1 Lenb paboTbI

1 Onpenenenne korpPUIMEHTa TEIUIOOTAAYH IIPH €CTECTBEHHONW KOHBEKIIMU B BOJIE U B
BO3/YyXE.

2 BreiBox kputepuanbHoii 3aBucumoctu Nu = f(Re, Rr, Gr).

4.2 Borpocsl ¥ 33/1a44 JJIs1 3aIIUTHI 1a00paTOPHOM paboThI

1 Iepeuncautb criocoObl nepenauu Teria. Kakue u3 HUX U3y4aroTcs B JaHHOU padore?

2 Kak nmpoucxoauT Mpoliecc rnepeiadn Tersia npu cB0OO0IHOM KOHBEKIHH?

3 JlaTb onucaHue TEMJI0BOIO IOTPAaHUYHOTO CJIOS.

4 Tlo pe3ynbTataM pabOThI OIICHUTH (OPUEHTHPOBOYHO), BO CKOJIBKO pa3 TEIJIO0TAaua Mpu
cBOOOTHOM KOHBEKIIMU B BOJIC HHTEHCHBHEE TEIJIOOT/Ia4X B BO3/1yXe?

5 [Moyemy B cayHe ¢ TemrepaTypoit 6onee 100 ?C yenoBeK MOKET HAXOAUTCS JOBOJIBHO JOJTO,
a B KUIIALIEH BoJe HET?

4 Tlo TeppuTOpHH 3aBOJIa HaJ MOBEPXHOCTHIO 3EMJIM IIPOXOIUT MaponpoBo auamerpoM 400
MM (c uzossnueii). Ha noBepxHocTu u3omnsanuu reMieparypa pasHa tct = 20 ?C. Temneparypa
Bo3ayxa tx = 15 ?C. [TaponpoBoJ1 pacroyioskeH TOpU30HTAIbHO. VICIOb3ysl pe3ynbTaThl, MOJIYy4EHHbIE
B JJabopaTopHOii paboTe, ONpeaeTuTh MOTEPH TeIuia | MOTOHHBIM METPOM HApOTPOBOIA B
OE3BETPEHHYIO TIOTO/TY.
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Paznen 3.

JlaGopaTopnas padora Ne 6.

OmnpenerneHue TemI00TAa41 OT PEATbHBIX 00BEKTOB C MOMOIIBIO IEPEHOCHBIX MTPHOOPOB
6.1 Lenb paboTel

Onpenenenue ko3(pduiiuerTa TemIooTAa41 U KOJIMYECTBA MEPEaBaeMoro TeIuia OT pagruaropa
OTOTUICHHS.

6.2 Borpocsl 1 3a1auu A7 3aIUTHI JIAOOPaTOPHON pabOThI

1 [aiiTe onpeneneHns KOHBEKTUBHOIO IIpoLiecca epeaayu Tera.

2 Kak u3MeHseTCsl COOTHOLICHHE MEK/y KOJMUYECTBOM TeIlIa IepelaBaeMoro 3a cuer
M3TYYCHUS ¥ KOHBEKIIUU TPH YBEIMUCHUU TEMIIEPaTypbl TOBEPXHOCTH.

3 Haiite onpenenenne abCOMOTHO YEPHOMY TEITy.

TectupoBaHue.

[Iepeyens BonpocoB (3a1ay, 3aJaHUM, TEM, KOMIUIEKTa TECTOBBIX 3aJJaHUMN):

bumner Ne 1

Bonpoc Ne  Bosmoxusie otBeThl: A, b, B, I’

1 Koropas u3 BeInunH sABIsSETCS NapaMeTpoM COCTOSIHUS ra3a’?
A) MonexynspHas macca

b) Macca

B) Temnora

I') AGcontoTHOE NaBiIeHHE

2 Ucnapenue — 310:

A) mapooOpa3oBaHue B 00beMe KUAKOCTH

b) napoo6OpazoBaHue ¢ MOBEpXHOCTH )KHIKOCTH
B) nepexon 1 Kr )kuAKOCTH B map

I') nepexon 1 M? )xuakocTu B map

3 B kaxoit popmynuposke Il 3akoHa TepMOIUHAMUKA TOBOPUTCS O HEOOXOIUMOCTH JIBYX UCTOYHH-
KOB TEIUIOTHI JUISI IPE0OPa30BaHUsI TEIUIOBOM YHEPTUU B MEXaHUYECKYIO?

A) Kapno

b) Knay3zuyca

B) Tomcona

I') I1nanka

4 Kakas BennuuHa sBIsIeTCS OTHOIIIEHHEM MAacCChl K 00beMy?
A) MonexynspHas Macca

b) IlnoTHOCTD

B) Temnora

I') Y nenbHbIi 00BEM

5 VYkaxute BelpakeHue 3akoHa boinsa-Mapuorra!
A) pv=const

b) p/T=const

B) v/T=const

I') pvk=const
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