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JINCT COT'JIACOBAHUI

[Iporpamma cocrtasiena B coorBercTBUU ¢ ®I'OC BO mno HampaBieHUIO MOATOTOBKU
15.03.02 TexHosOrMYEeCKHE MAITMHBI U 000PYI0BAaHHE.

PazpaboTtumk: K.T.H., 1o11. buprokos A.JI.

[TporpamMma omoOpeHa Ha 3aceannu KaQeaphl SHEPTETUICCKUX CPEJICTB U TEXHHUECKO-
ro cepsuca ot 20.02.25, npotokosn Ne 6.

3aB. kadenpoii: k. T. H., 1o1IeHT buprokor A.JIL.

Pabouas mporpamMMa ITUCIUIUTHHBI COTIIACOBAaHA Ha 3aCEaHUU METOJUYCCKON KOMHUCCHH
uHxeHepHoro Qaxynprera 20.02.25, mpotokoin Ne 6.

[Ipencenarens METONMYECKON KOMHCCHUU: K. T. H., AolIeHT bepnennnkos E.A.



1 eanb 1 320294 TUCHUILIHHBI

L]enw - OBNaCHUE TEOPETUYECKUMHU 3HAHUSMH U MTPAKTUYECKIUMHU HaBBIKAMU 110 3 dek-
TUBHOMY HCIIOJIb30BAHUIO TEIIOTEXHUYECKOro 00OpYJOBaHUS, PallMOHAIBHOMY HCIIOJIb30Ba-
HUIO SHEPIUHU U SKOHOMMHU TEILIOTHI U TOIUIMBA B ITUIIECBOM IPOMBIIUICHHOCTH.

3aoauu:

—  IOJYYHTH IPEACTABICHHUS O MPOIECCaX B3aMMHOTO MPEBPAIECHHs TEIUIOTHI M pa-
00TBI, KOTOPBIC SBISIOTCS OCHOBON TEOPHH TEILIOBBIX JBUTATEICH M XOJIOMAUIb-
HBIX MalluH

— U3Y4YHTH CBOMCTBA TEPMOAMHAMHUYECKONW CHCTEMBI, pabOYMX TeT M HX IapaMerT-
PBI, CBOMCTBA HCAIBHBIX M PEATbHBIX Ta30B, OCHOBHBIX TEPMOIMHAMHUECKUX
mpoiieccax

— IOJYYHTh IPEACTaBI€HHE 00 HCIIOJb30BAHUH OCHOBHBIX TEPMOIMHAMUYECKUX
IIPOIIECCOB B TEINIOTEXHHUECKUX M TEPMUUECKUX YCTPOMCTBAX.

2 MecTto aucuuiminHebl B cTpykrype OOII

JucuuiuinHa «TemmoTexHuKa» OTHOCHUTCS K JUCHMILIMHAM 00s3aTelabHOM YacTu oc-
HOBHOI 00Opa3oBarenbHON mporpaMMel Beiciiero obpasosanusi (OOII BO) no nampasiieHUIO
noaroroBku 15.03.02 — TexHonmorumveckre MamuHbl U 000pyAoBaHue, npoduiab MaiuHbl U
anrmaparsl MAIIEBBIX TPOU3BOACTB. MHAeKe o yuebHomy 1uiany — b1.0.18.

K uucity BXOAHBIX 3HAHMIi, HABBIKOB M KOMIIETEHIHIA CTYJCHTA, IPUCTYIIAIOIIETO K

U3YYCHUIO TUCIUIUTHHBI « TerIoOTeXHUKaY, TODKHO OTHOCHTHLCS CIIEIyIOIee:

CTY/ICHT J0JIKeH 3HATh:
— OCHOBHBIE [TOHATHS U METOJIbI MATEMATHYECKOIO aHaJIN3a, THHEHHOM aareOpsl U aHATUTHYC-
CKOW T€OMETpPUH, AUCKPETHON MaTreMaTuku, Teopuu AuddepeHnnanbHbIX ypaBHEHUH, TEOpUn
BEPOSITHOCTH M TCOPHH MAaTEMAaTUYECKOH CTATHCTUKH, CTATUCTUYECKUX METOJIOB 00pabOTKH
AKCIEPUMEHTANIbHBIX JAHHBIX, JJIEMEHTOB T€OPUU (PYHKIMI KOMILIEKCHON NIEPEMEHHO;
— (QyHIaMEeHTaBHbBIC pa3aenbl PU3HUKH, B T.4. (PU3MYECKHE OCHOBBI MEXaHUKH, MOJICKYIISIPHYIO
(GU3MKy 1 TEpPMOJUHAMUKY, AJIEKTPUYECTBO U MarHeTU3M, ONTUKY, aTOMHYIO U SJepHYIO (pu3u-
KYy;

yMeThb:
— HCIIOJIb30BaTh MAaTEMATUYECCKH ammapat i 0OpabOTKH TEXHUUYECKOH M SKOHOMHYECKOM
I/IHq)OpMaIII/II/I M aHaJIn3a JaHHBIX, CBA3aHHBIX C MAallIMHOUCIIOJIb30BAHUEM U HAJACKHOCTBIO TCX-
HUYECKHUX CHUCTEM;
— HCIIOJIBb30BATh (i)I/ISI/ILIeCKI/IC 3aKOHBI IJIs1 OBJIAACHUSA OCHOBAMU TeOpI/II/I nu HpaKTI/IKI/I I/IH)KeHep-
Horo ob0ecrieueHus AIIK;

BJIAIETh:
— METOJ[aMH MTOCTPOCHHS MAaTEMATHYECKUX MOJICIICH THITOBBIX MPO(EeCCHOHABHBIX 3a/1a4;
— METO/IaMH MPOBEACHUS (PU3NUECKUX U3MEPEHUH.

OcBoenue yueOHOM aucuurinHbl «TernnorexHuka» 0a3upyercs Ha 3HAHUSX M YMEHUSX,
MIOJIyYEHHBIX CTYACHTaMU IIPU MU3YYEHUU TaKUX AUCUMIUIMH Kak «Dusukayn, «MaremaThkay,
«Xumus».
3HaHus, yMEHUS U HaBBIKH, (OPMHUpYEMbIe TaHHON yueOHOH AMCUMIUIMHON, HEOOXOAUMBI JIJIs
M3YYEHHUS MOCIEeNYIOMMNX IUCHUIUIMH: «PacyeT M KOHCTpyHMpOBaHHE MallUH U arnaparoBy,
«TexHonoruueckoe obopynoBanue», «lIporecchl u anmapaThl MUIIEBBIX TPOU3BOJICTB C OCHO-
BaMU TUJIPABIMKU», a TaKKe SABJIAIOTCA 0a30i g 3G (HEKTUBHOIO MPOXOXKAECHUS MPOU3BO/I-
CTBEHHOW NPaKTUKHU.



3 Kommnerenuuu ody4yarwiuerocsi, popMmupyemMbie B pe3yabTaTe 0CBOCHUsI YUeOHOH THCIH-
TUINHBI

Kox 1 HauMeHOBaHHE KOMIIETEH- Kon n nanmMeHoBanue UHIMKATOpPaA JOCTUXKEHUS KOM-
109505 TIETCHITNHT

N-1 opk.7 3HaeT COBpEeMEHHBIE YKOJIOTUIECKUE U 0e3-

ONACHbIC METO/IbI PAIMOHATILHOTO UCIIOJIb30BAHUS Chl-

PBEBBIX U YHEPIETUUECKUX PECYPCOB.

N/-2 onk-7 YMeeT NpuMEHsITh METOJIbI PallHOHATIBHOTO

WCIIOb30BaHUSI CHIPHEBBIX U SHEPIETHUECKUX PECYpPCOB

B MallIMHOCTPOCHUU

N-3 onk-7 Bnageer HaBplkamMu pariioHaIbHOTO UC-

MOJIb30BAHUSI CBIPbEBBIX U YHEPTETUUYECKUX PECYPCOB

MIPH MPOCKTUPOBAHUH TEXHOJIOTHIECKOTO 000pyA0Ba-

HUS

OIIK-7.

CrniocoOeH npuMeHATh COBPEMEH-
HBIE 9KOJIOTHYHBIE U Oe30IacHbIe
MCTOABI pallMOHAJIBHOT'O UCIIO0JIb-
30BaHUS CHIPHEBBIX U SHEPTETH-
YECKHUX PECYpPCOB B MALTHHOCTPO-
CHUU

4 CTpyKTYpa U colep:KaHue Y4eOHOi 1 CHUILIUHBI

OO01mmas Tpy10eMKOCTh TUCIUTUIHHBI COCTABIISICT 3 3a4CTHBIC CIMHUIIBL.
4.1 CTpyKkTypa y4eOHOH JUCHUTIHHBI

Bua yuebnoii pagoTsr Bcero, Ounas popma 00y- 3aouHnas ¢gopma
4acoB YeHUs 00y4yeHust

Cemectp 5 5
AyauTopHbIe 3aHATHS (Bcero) 51 51 14
B ToM uucie
Jleximu (JI) 34 34 8
ITpaktrueckue 3ansarus (113) - -
Jlabopatopnsie paboTs! (JIP) 17 17 6
CamocrosiTejibHas pa6oTa (Bcero) 41 41 85
Buja npoMe:kyToYHO# aTTecTAlNU 9K3aMeH 9K3aMEH 9K3aMeH

16 16 9

OO0wmas Tpy10eMKOCTH TUCIUIIJIMHBI
Yacel 108 108 108
3a4€THBIC €IUHHUIIBI 3 3 3

4.2 Conepxxanue pa3esioB y4eOHON JUCHHUIIIMHBI

Paszoen 1. Texuuueckas mepmoouHamuxa
Brenenue. OcHOBHbBIE TOHATHS U onipeneneHus. [IpeaMer TeXHnYecKoi TepMOAMHAMUKH U
ee MeToibl. CBSI3b TEIIOTEXHUKH C IPYTUMHU OTpacisiMu 3HaHUI. OCHOBHBIE 3aJ]a4M Kypca.
PaGouee Teno. OcHOBHBIE MapaMeTpbl COCTOSHUA. TepMoauHaMuyeckas cuctema. PaBHo-
BECHOE M HEPAaBHOBECHOE COCTOSIHUE. YpaBHEHUE coCTOsHUA. Temnora u pabora kak ¢op-
MBI TIEpejauu TeIIoThl. TepMoauHamMuueckuii mpouecc. O0patuMbie 1 HEOOpaTUMBbIE MPO-
nieccol. Kpyroseie nporecch! (1iukiibl). CMecHu uaeanbHbIX ra3oB. CriocoObl 3aaHust cocTa-
Ba cMecu. COOTHOIIEHUE MEXKIY MAaCCOBBIMH, OOBEMHBIMU JOJSIMU. BBIYmcIeHnE MEXITy
MacCOBBIMH, OOBEMHBIMH J0JSMHU. Berancnenue mapamerpoB coctosiHusi cMmecu. Ompee-
JICHUE KaXyIIEHUCs MOJIEKYJIIPHOM MacChl M ra30BOM IOCTOSIHHOM CMECH. TeIIOeMKOCTb.
MaccoBasi, 00beMHasi 1 MOJISIpHAS TEIIOEMKOCTh. TeII0eMKOCTh MPU TTOCTOSTHHOM 00beMe
Y JaBJI€HUHU. 3aBUCUMOCTh TEIUIOEMKOCTH OT TeMmeparypbl U AaBieHus. CpeaHsis u uc-




TUHHAs TEIJIOEMKOCTb. DOpMYJIbl ¥ TaOJIUILIBI JUIsl OTIPEEIICHUS TeIIOeMKOCTH. Termoem-
KOCTh CMECHU HJI€AJIbHBIX ra3oB. [lepBblil 3akoH TepMoauHaMuKu. CyIHOCTh 3akoHa. Dop-
MYJIIPOBKA 3aKOHA. AHAJIUTUYECKOE BBIPAKEHHUE 3aKOHA ISl OTKPBITBIX U 3aKPBITHIX CHU-
crem. Onpeznenenue pabOTHl U TETUIOTHI Yepe3 TEPMOIUHAMUYECKUE TaPAMETPhI COCTOSHUS
Pv - amarpamma. Durtansnus. Bropoii 3akon TepmoanHamMuku. OCHOBHBIE (DOPMYITHPOBKH
3aKOHA. AHAJIMTUYECKOE BBIpAaXKEHHE 3aKOHA. DHTponus. TS — auarpamma. TepMoauHamu-
yeckue mpouecchl. OOuiMe MoHATHA O TEPMOAUMHAMHUYECKOM mporecce. OOmmue MeTobl
MCIIOJIb30BaHUsl IPOLIECCOB U3MEHEHMSI COCTOSAHUA pabouux Ten. M300pakeHue B KOOpau-
HaTax pvV u TS. OCHOBHbIE TEPMOJMHAMUYECKUE MTPOLIECCHI: U30XOPHBIN, N300apHBbIi, U30-
TEPMHUYECKH, aquabaTHBIN — YaCTHBIE CIy4ad MOJMTPOMHOrO mpouecca. Kpyroseie mpo-
neccel. O0miee moHsATHE O KpyroBom mporiecce. [Ipsmoit u obpatHsiii nukin Kapno, ux
ananmu3. Tepmommuamuueckuit KIIJ[ m xomommnbnbiii kodddumuenT. ukasr aBuraTens
BHyTpenHero cropanus (IBC). Llukibl ¢ n30XOpHBIM U M300apHBIM MOABOJIOM TETUIOTHI.
N300paxenne nuKIoB B PV U TS auarpammax. TepMOOMHAMUYECKUE U SKCEPreTUUECKUE
KIIJ] nuknoB. CpaBHutenbHblii ananu3 uukioB JIBC. Lukibl ra30TypOUHHBIX YCTaHOBOK
(I'TY). Hukiasl ¢ M30XOpHBIM U M300apHBIM MOJBOJIOM TEIUIOTHL. PereHepaTuBHbIE LIMKIIbI
['TY. U300paxxeHue HUKIOB B P-V U T-S nuarpammax. TepMoAMHAMHUECKHE U dKCEPreTH-
yeckue KIIJ[ nukmnoB. CpaBHuTenbHbli aHanu3 nukiaoB ['TY. Lukn uneansHOro KoMipec-
copa. Knaccudukanust koMpeccopoB u MpuHIMN AeiicTBUsA. HAMKaTOpHAs IuarpaMma.
H3oTepmuueckoe, annabaTHoe u noauTponHoe cxatue. [lomHas pabota, n3oTepMudeckoe
Ha TPUBOJA KoMIpeccopa. MHorocTyneH4daToe cxarue. M3o0paxkenne TepMoauHaMu4e-
CKHX ITUKJIOB B PV u TS auarpammax. Heobxonumoe cxxatne. OTHOCHTENBHBIA BHYTPEHHUN
KIIJI komnpeccopa. Pacuer noteps sHepruu u sxceprerudeckuii KIIJI kommpeccopa. Lukn
XOJOAMIbHBIX ycTaHOBOK. Kitaccuukanust XonoquibHbIX yCTaHOBOK. Paboune Tena. Xo-
JOIUIBHBIA KOA(PPUIUEHT U XOJIOJONPOU3BOAUTENBLHOCTD. LMK BO3AYIIHONW XOJIOIUIb-
HOM ycTaHOBKU. L[k mapoBoi 1 KOMIIPECCHOHHBIX yCTaHOBOK. [loHsiTHE 00 abcopO1on-
HBIX M TMapO3KEKTOPHBIX XOJOIMJIBHBIX YyCTaHOBOK. TemnoBoi Hacoc. ITpunumn paboTsl
TEIJIOBOTO Hacoca. BomsHol map. dusndeckoe cocrosiHue BemecTsa. [Ipomecc mapoobpa-
30BaHUA B PV U TS KoopamHaTax. TepMoauHAMUYECKUE TaOIHIIBI BOJIBI W BOASHOTO Tapa.
Juarpammer p-V, T-S, h-s BogsgHoro mapa. Pacder TepMoInHAMUYECKUX MTPOIIECCOB BOJIS-
HOTO TIapa C MOMOIIbI0 TadbmuI u h-S quarpammel. [IpuHIMTHAEHAS cXeMa MAapOCHIOBON
ycTaHoBKH. [{uki PenkuHa. BiusHue HayanbHBIX M KOHEYHBIX MapamMeTpOB Ha TepMUYE-
ckuit KIIJ1 nukna Penkuna. M3o0paxkenue nukna p-v, T-S, h-S auarpammax. [Tyt moBbI-
IIEHUsS] SKOHOMMYHOCTH MapOCHJIOBBIX YCTAaHOBOK. TeriopUKanMoOHHbIN HUKI. BriakHblii
Bo31yX. Onpenenenue nousatus «BiaxHbiil Bo31yx». OCHOBHBIE BEIWYUHBI, XapaKTepHU-
3YIOIIME COCTOSIHUS BIIAXKHOTO Bo3ayxa. |-d muarpamma BiakHoro Bo3ayxa. Pacuer ocHOB-
HBIX TIPOIECCOB (MTOIOTPEB, CYITKa, CMECH BO3/IyXa U PA3INYHBIX MApOB).

Pa3zoen 2. Teopus mennooomena

OcHoBBl Teopuu TeriooOMeHa. [IpenMer W 3amaum Teopuu. 3HaueHHE TeMI0OOMeHa B
MPOMBINUIEHHBIX Mporieccax. OCHOBHbIE MOHITHS U OIpeneseHus. Buabl nepeHoca TErIoThI:
TEIUIONPOBOAHOCTb, KOHBEKIMS U U3iMydeHHe. OCHOBHbBIE MOHATUS U ONpeAeNeHHUs. 3aKOH
Oypre. Juddepennmanpaoe ypaBHeHHe TemionpoBogHocTu. KoadduimeHT TemnonpoBoiHo-
ctu. TemnonpoBOHOCTh OJJHOCIONHON U MHOTOCIOMHOM INIOCKOCTH CTEHKH, LUJIMHIPUYECKON
u chepruueckoil cTeHOK. KOoHBeKTHBHBIN TemiooOMeH. OCHOBHBIE TOHSTHS U OIPEICICHHS.
VYpaBuenue Hbrotona-Puxmana, kosddunuent temmootaayn. TermtooOmen uzimydeHueMm. Oc-
HOBHBIE MTOHATHS U ONIpeAETICHHs, TEINIOBOU OanaHC Ty4YUCTOro TEerjaooOMeHa. 3aKOH TeIIOBO-
ro u3ny4yeHus. TemnooOMeH n3nydeHueM Mexy Teaamu. CrnoxxHbli TerioooMeH. Termomnepe-
Jaya 4epe3 OAHOCIOWHYI0 M MHOTOCJIOWHYIO IUIOCKYIO, IMJIMHIPUYECKYIO, c(eprudecKkyro
crenku. Koapduuuent reronepenaun. TermoBast uzossius. OCHOBBI pacueTa TEIIo00MeHa
annaparoB. HaznaueHnue, kiaccuukanus U cxeMsl TeroooMena anmnapatos. [IpuHiun pacye-
Ta TeIUI000OMEHHBIX annaparoB. CpeaHuil TemeparypHblii Harop. CoBpeMeHHbIEe KOHCTPYKIIUU



TPyOUYAaTHIX U TUTACTUHYATHIX araparos.

Pa3zoen 3. [Ipumenenue meniomol 8 NUWEBOU NPOMbBLULIEHHOCIU

KorenpHble ycTaHOBKU. TOIUIMBO, €r0 BHIBI U XapaKTEPUCTUKH, DJIEMEHTApPHBIA COCTaB
TOIUIMBA. TeIuioTa cropaHus TOIUIMBA. Y CJIOBHOE TOIIUBO. [IpoOiieMbl 5KOHOMUM TOIUIMBA U
nytu ee peuieHus. OCHOBBI TOPEHUS M OpraHu3alus COKUraHus ToIuiMBa. Pacuersl mporeccoB
TOpEeHUs Pa3IMYHBIX BUAOB TOIUIMBA. TeopeTuyeckoe ompesesieHne HeoOXOIUMOro Koyuye-
CTBa BO3/yXa. KOAQPHUIUEHT N30bITKA Bo3ayXxa. ht quarpammel mpoaykToB cropanus. KoTisl u
KOTeJIbHbIE ycTaHOBKU. OcHOBHBIE MOHATHS. Kiaccupukanus 1 ycTpoHCTB MapoBbIX U BOJO-
rpelHbIX KOTIoB. TemnoHocuTenu. OCHOBBI TEIJIOBOIO pacueTa KOTEJIbHBIX arperaroB. Ten-
noBoii 6ananc, KIT/]
KOTEIbHOTo arperata. Pacxox TomnuBa, yAeiabHbIN pacxoa TomiBa. BeomorarensHoe 060py-
JIOBaHHME KOTENbHBIX ycTaHOBOK. OToreHue. MouiHocTs cucteMsl otoruieHus. Obuue cefe-
HUS, KJaccu(UKAIUsI CUCTEM OTOIUICHHs. Buabl TerioHocuTenei cucreM otoruienus. Oromnu-
TenbHbIE (HarpeBarenbHble) mpubopel. Knaccudukanus. TemmoBol pacyeT OTONMUTEIBHBIX
npubopoB. Cuctemsl BOAsHOTO otorieHus. Knaccupukanus 1 yCTpOHCTBO CUCTEM BOJASHOTO
ororuieHus. BoznymHoe ortoruienue. Knaccudukamuss U ycTpoHWCTBO CHCTEM BO3AYIIHOTO
ororuieHus. [Tpunuunel pacuera. Bentunsauusa. Mukpoknumat nomenienus. Cymika. CriocoOsl
cymku. Pacxon Temna Ha cymky. CylmuiabHbBIE YCTAaHOBKU M MX pacdeT. OXpaHa OKpyKaroliei
cpensl. Beiopockl B atmMocdepy (TEIIOreHEPUPYIOMUX YCTPOHUCTB, OT BEHTHJISIIMOHHBIX CH-
CTEM) U UX BIMSHHUE Ha OKpYXKarolyto cpeny. [IpeaenbHo-10mycTuMble KOHIIEHTPAIMK BBIOPO-
coB B atmoctepy (ITK): MmakcuManbHO-CyTOYHBIE U CpeHECYTOUHBIC. PaccesHue BpeTHOCTEH
B atmMocdepe. [lonsatus o npeaensHo-nomycTUMbIX BoiOpocax (IIB/]). OcHoBbl sHEeprocHabxe-
Husl. OCHOBHBIE HANPaBICHUS SKOHOMHUU YHEPIOPECYPCOB B MHUIIEBOM MPOMBINLIEHHOCTH. [To-
BbllIeHHe 3((HEKTUBHOCTH YHEPTETUYECKOTO U SHEPTOUCIIOIB3YIOIIET0 000pyI0BaHUs. Y THIIU-
3allMOHHBIC YCTAaHOBKH, TIOKA3aTeIN uX padora.

4.3 Pazennbl y4yeOHON JUCHUILIMHBI M BUAbI 3aHATHI

Ne HanmenoBanue pasnena yaeOHOI - Kon-
pasil ya Jlexun JlaGoparop CPC on Bcero
I1.11. JUCITUTUIMHBI Hble paboThI TPOIIb
TexHuueckas TepMOJAMHAMUKA 19 10 14 5) 48
2 | Teopus remnooOmeHa 9 4 13 6 32
[IpuMeHeHue TemnoTel B HULIE- 6 3 14 5 28
3 | Boit MPOMBIIIIEHHOCTH
HToro: 34 17 41 16 108
5 Marpuuna ¢popmMupoBaHus KOMIETEHI[UI 10 TUCHUIITUHE
IIpodeccuo-
No HaJILHBIE O6uee
P%ﬂeﬂbl JUCIHUITIINHBI KOMIETEHIINN KOJIMYECTBO
II.101. KOMIICTEHIIHI
OIIK-7
1 | Texuuueckas TepMoIMHAMUKA + 1
2 | Teopus tennoobmena + 1
[IpuMeHeHue TEOTHI B NHU-
3 IIEBOW MPOMBIIIJIEHHOCTH + 1




6 O6pa3oBaTe/ibHbIE TEXHOJIOTUH

OO0Bem ayauTOpHBIX 3aHATHHA Bcero — 51 wac, B T.4. jekuuu — 34 yaca, 1abopaTopHbIe
paboThl — 17 yacos.
31,3 % - 3aHATHS B MHTEPAKTUBHBIX (hopMax OT 00beMa ayJAUTOPHBIX 3aHIATHH.

Bun
3aHATHA

Cemectp (J1, 113,
JIP u
ap.)

5 JIP IIepBblil 3aKOH TEPMOAVMHAMUKHY B IPUIIOKEHUH K
PELICHUIO OIHOM M3 TeXHUYecKuX 3a1ad. Jlabopa-
TopHas padora Ha 1K ¢ Bo3MokHOCTBIO 00y4ae- 2
MOT0 OCYILECTBIISATh MHTEPAKTUBHOE yIIpaBIICHUE
paccMaTpuBaeMbIMU IIPOLIECCAMU, CO3/1aBast KOH-
KPETHBIE CUTYAIIHH.

JIP HccnenoBanue U3MEHEHUsI TapaMETPOB MPOLIeC-
COB BJIaKHOTO Bo3ayxa. JJaboparopHas pabota Ha
1K ¢ BO3MOXHOCTBIO 00y4aeMOro OCyIIECTBISTh 2
UHTEpPaKTUBHOE YIPABICHUE PaCCMATPUBAEMbIMU
IIPOLIECCaMHU, CO3/aBasi KOHKPETHHIE CUTYAIIUH.

TP W3yueHnue mporecca HCTEYEHUs BO3/1yXa Yepes
cykuBaronieecs coruio. JlaboparopHas pabora Ha
1K ¢ BO3MO>XHOCTBIO 00y4aeMOro OCyLeCTBIATh 2
WHTEPAKTHUBHOE YIPABJICHUE PACCMATPUBAEMbBIMU
npoleccaMy, co3/1aBasi KOHKPETHbIE CUTYallUH.
JIP HccnenoBanue BIUSHAS TEMIIEPATYPhI HA TETIIO-
IPOBOJTHOCTh TEIUION3O0JISIIMOHHBIX MaTepHAaIOB.
JlabopaTtopHas pabota Ha [1K ¢ Bo3MOXHOCTBIO 2
00y4aeMoro OCyuiecTBIsATh HHTEPAKTUBHOE
yIpaBlIeHUE paccCMaTPUBAEMbIMU MPOIIECCAMH,
C03/1aBasi KOHKPETHBIE CUTYAIHH.
TP HccnenoBanue TemiooOMeHa npu cBOOOIHOM
KOHBEKIIMH BJIOJIb BEpTHKaIbHOU TpyOsl. JTabopa-
TopHas padora Ha [IK ¢ Bo3mMokHOCThIO 00y4ae- 2
MOTO OCYILECTBIISATh MHTEPAKTUBHOE yIIpaBIICHUE
paccMaTpuBaeMbIMM NIPOIIECCAMU, CO3/1aBast KOH-
KPETHbIE CUTYaIHH.
TP CB00o/HAs ¥ BBIHYX/IEHHAs! KOHBEKLIUS /TSI TO-
pu3oHTaNbHOM TpyOHsl. JIabopaTopHas pabora Ha
1K ¢ BO3MOXHOCTBIO 00y4aeMOro OCyIEeCTBISATh 2
WHTEPaKTHUBHOE YIPABJICHUE PaCCMAaTPHBAEMbBIMU
npoleccaMu, Co3/1aBasi KOHKPETHbIE CUTYallUH.
hi Jlexuus-Buzyanuzanus «KoTenbHble YCTAaHOBKI 4

Hcnonp3yeMble HHTEPaKTHBHBIE 00Pa30BaTellb- | KoqnuecTBO
HBIE€ TEXHOJIOIMH U TEMA 3aHATHS 4acoB

Hroro: 16

7 YueOHO-MeTOIMUYeCKOe oOecriedyeHHe CAMOCTOATEbLHOH pPadoThl cTyAeHTOB. OueHo4-



HbIE¢ CPEICTBA TEKYIIEero KOHTPOJISA YCIeBAeMOCTH, MPOMEKYTOYHOH aTTeCTALMHU IO
HUTOraM OCBOCHHS JUCHUILINHBI

7.1 Buabl caMoOCTOSITE/IbHOI PadoThl, MOPSIIOK UX BHITMIOJHEHNSI H KOHTPOJIS

Ha camocrostensuyto paboTy crynentoB orBoautcs 41 gaco. K Heil oTHOcsTCS: mpopa-
00TKa M OBTOPEHHE JICKIIMOHHOTO MaTepuaya 1 MaTepuaia y4eOHHKOB U Y4eOHBIX MOCOOUH,
CaMOCTOSITENIbHOE M3yUeHHUE psijia TEM, MOJArOTOBKA K JaO0OpaTOPHBIM 3aHSTUSIM, BBIIOJHEHHE
KOHTPOJIbHBIX pabOT, BHIITOJHEHUE WHINBHIYyaIbHBIX 33/1aHUI, MOArOTOBKA K TEKYIIEMY KOH-
TPOJIIO U T.J.

HepequL TEM U BOIIPOCOB, TpC6yIOH_[I/IX JOIMMOJIHUTCIIbHOTO CaMOCTOATCIIBHOI'O U3YYCHMU .

1. Cwmecu pabounx Ten. TermmoeMKOCTh CMECH Ta30B.

2. Pabora raza, ee onpenenenue. [{ukn KapHo, ananus mukmia, TepMOIUHAMAYC-
ckuii KIT/1, xonomunpHeni ko3 duirent. Pacuer TepMOIuHaAMUYECKUX TTUK-
JIOB.

3. KonBekTuBHbIN TemiooOMeH. OCHOBHBIC TOHATHS M ONpPEACIICHHs. Y paBHE-

"ue Hprorona-Puxmana.

4. Jlyuuctelii TeruiooOMeH. 3aKOHBI TEIUIOOOMEHHOro u3nydeHus. Pacuer Tem-
J00OMEHHBIX anmapaTos.

5. HSy‘leHI/IC TCOPCTUICCKHX MOJ0XKEHUN U PCUICHUC 3a1a4 Ha OIPCACIICHUC Xa-
PAKTCPUCTUK TOIIJIMBA, pacxoda BO3JyXa Ha I'OPCHUC U KOJIMYCCTBA IMPOAYK-
TOB CTOpaHus.

6. W3yuenne TeOopeTHYECKHX IOJO0XKEHUH M pELICHHE 3aJad Ha COCTaBJICHUE
TEIUIOBBIX 0AJJaHCOB IeYel U KOTEJIbHBIX arperaToB M pacyeT TeIIoo0MeHa B
HUX.

7.2. KoutpoabHasi padora

3agaHus UIS KOHTPOJIBHBIX Pa0OT U TOPSIOK UX BBIOJIHEHHS puBeieH B [15] yueOHO-
METOAMYECKOT0 M MH()OPMAIIMOHHOTO 00ecTIeYeHUsl AUCHUTUINHBI

7.3. BapuaHT KOHTPOJIbHOIi padoThl « TexHnyeckasi TepMOIUHAMHKA»

3amaua 1. bamion ¢ kucinopoaom eMkoctbio 20 11 moa pasiennem 10 MIla mpu 15°C. Ilo-
CJIe M3pacXoJ0BaHUs YacCTH KUCIOpOJa JaBJIeHHE MOoHu3mwIock no 7,6 MIla, a Temmeparypa
ynana 1o 10°C. OnpenenuTs Maccy U3pacxoJ0BaHHOIO KUCIOPOAA.

3amaua 2. ['a3 pacmmpsiercs B HMIMHIPE W30TEPMHUECKH 10 00bEMa B 5 pa3 Oosblie
nepBoHavyaibHOro0. OnpenenuTs OTHOIIEHHE paboThl Ha TIEPBOM MOJIOBUHE X0J1a MOPIIHS K pa-
60Te MOJIHOTO PACHIMPEHHUS.

3anayga 3. 1 xr Bo3nyxa npu P1=106ap u V1= 0,09M3/KF pacmmpsieTcst A0 JECATUKPATHOTO
o0wvema. OnpeIeTh KOHEYHOE JABJICHUE W pa0dO0Ty MPU H30TEPMHUSCKOM U aarnabaTHOM Ipo-
reccax. CKOJIBKO TEMIOTHI HEOOXOAUMO MOJBECTH B KAXKIOM U3 MPOIIECCOB?

Banaua 4. 2 M° BO3/yXa MpH JaBieHuH P1= 2 6ap u Temmneparype t; = 40° C cxxumarorcs
1o pasieHus p; = 11 6ap u oovema V; = 0,5 M3. Onpeaenuts moKa3aTellb MOIUTPOIIBI, pabo-
Ty CKaTHs U KOJMYECTBO OTBEIEHHOIO TEIIA.



7.4. BapnaHT KOHTPO/IbHOI padoThl «Tenoodmen»

3amaua 1. OnpenenuTs MIOTHOCTh TEIIOBOTO MOTOKA OT ra30B K BOJIE B BOJSIHOM 3KOHO-
Mai3epe MmapoBOro KOTiia, €CIIM CpeaHss pasHocTh Temneparyp 120°C, koaduimeHT Tenioor-
maun 20 u 1000 BT/MZK, TOJIIIIUHA CTEHKH 5 MM, TETUIONPOBOAHOCTH S0 BT/MK.

3anaga 2. OnpeaenuTs NTOBEPXHOCTh MAPOBOISTHOTO TEINIOOOMEHHHKA, €CITH TeMITeparypa
Bojbl u3MeHmnach ¢ 10 mo 40°C, pacxon Boabl 0,15 kxr/c, koaddunuent temnonepenaun 20
Br/MK, nap JaBieHueM 3 0apa v ompeAeNuTh JIUHY TPYObI ¢ tuaMeTpoM 50 M.

3amaga 3. B cranmpHBIX TpyOax MapOBOASHOIO MOJOTPEBATEINSI, OMBIBAEMBIX CHAPYKU
KOHJICHCHUPYIOIIMM TapoM, TIpH JaBJIeHuH S5 Oap, mogorpeBaercs 1 kr/c Boasl oT 20 g0 80°C.
Onpenenuth pacxoja mapa, eciii Ko3QQGUIUEHT TEIUI00TAa4 ¢O cTOpOoHBI Boabl 3000 Br/M’K,
co cTopoHbl rapa 6000 Br/Mm°K, koddurmenT Teronporoanoctu cteHkn S0 BT/MK, Tommunaa
cTeHKd 5 MM. OTpeIeNuTh TOBEPXHOCTh TETUIOOOMEHA.

6.3. BapuanTt KoOHTPOIbHOM padoTsl «TomimBo. KoTtebHble ycTAaHOBKH»

3amaua 1. 3anucaTh cOCTaB TOIUIMBA Ha TOPIOYYIO, CYXYI0, padouyro maccy u Gopmyny
nepecyeTa Ha TOproYyHo, CyXyIo, pabouyro Maccy.

3anmava 2. OnpeaenuTh IIOTHOCTh TEIUIOBOTO IMOTOKA OT ra30B K BOJE B BOJSTHOM 3KOHO-
Maiizepe napoBoro Kotia, eciau Bojaa Harpenach oT 80 no 130°C, a rassl oxsagunuch ot 350 1o
200°C. Koapdumment teroornayn 20 u 1000 BT/MZK, TOJIIMHA CTEHKHU 5 MM, TEIJIONPOBOJ-
Hoctb 50 Bt/MK.

3anava 3. OnpenenuTbh KOJIMYECTBO BO3JyXa AJs cropaHus 1 Kr TormBa, KO3QpGUIUEHT
n30bITKA 1,2; cocraB TomuBa: C=83%, H=12%, S=2%, A=1%, W=2%.

7.5. UupuBuayalibHOE 3a1aHNe

WunuBuayanbHOe 3aJjaHMe BKJIOYaeT B ceds pacyeT MPOU3BOJACTBEHHO-
OTOIHUTEIBHON KOTENbHOU mpennpusatus. [lopsmok ux BeimoiaHeHus npuBeneH B [14] y4ueOHo-
METOAMYECKOT0 M MH()OPMAIIMOHHOTO 00eCTIeYeHUsl AUCHUTUINHBI

7.6. TeopeTnueckue BONpocChl 3a4eTa

1. IIpenmeT TexHnueckoil TepMoauHaMuKH. [lapameTpbl cocTostHUA pabodero Tena. Ypas-
HEHUs COCTOSIHUS UCAIBHOIO raza. TepMoIMHAMUYECKUI TpoLece

2.1-i1 3aK0H TepMouHaMUKH. PaboTa, TernioTa, BHyTPEHHSS SHEPI U, SHTAIBITUS

3. BeiBog 1-ro 3akoHa 4epe3 SHTAIBIUI0, YePE3 SHTPOIIHIO

4. BeiBog 1-ro 3akoHa Juist moToka pabouero Tena. /late ero ananus

5. Ananutudeckoe u rpadpudeckoe UCCiIeJOBaHHE U30XOPHOTO Mpoliecca

6. AHanmuTHYecKoe U rpaudeckoe ccie0BaHue H300apHOro mpoliecca

7. Ananutuyeckoe U rpaduyecKkoe ucciae10BaHue N30TEPMUIECKOTO Mpoliecca

8. AHanuTH4eckoe U rpaduueckoe uccieoBaHue aauadaTHOro mporecca

9. Ananutuyeckoe U rpa)uyecKkoe Ucciael0BaHue MOJIUTPOITHOTO IpoLecca

10. TemmoeMKoCTh pabovero Tejaa B pa3MUYHBIX Mporeccax. ['paguk 3aBUCUMOCTH TEIUIO-



€MKOCTH OT MOKa3aTelIsl HOJUTPOIIBI

11. Peanpubie razsl. ®a3oBbie mepexobl B KoopauHaTax pP-V; T-S; p-t. PaGoTa u temmora
dazoBoro nepexoaa

12. Inarpamma h-s BogstHoro mapa. OmnpeerieHue paboThl, TEIUIOTH, BHYTPEHHEH SHEPrUu
B pa3JIMYHBIX Mporieccax 1o h-S quarpamme

13. Kpyrosble npouecchl. Bropoii 3aKkoH TepMOJIMHAMUKH.

14. Hukn Kapno (npsimoii u oO6paTHslii). BeiBoa Tepmuueckoro KITJ]

15. Huxnsl TermocmiioBbIX yctaHoBoK. [lukn Tpunkiepa. Koopaunater p-V; T-S. BeiBog
tepmuueckoro KITJI

16. Hukisl TermocmioBbix ycranoBok. Lukn Quzens. Koopaunater p-v; T-S. BeiBog Tep-
muueckoro KII/]

17. Hukosr TeruiocuiaoBeix ycTaHoBOK. Lukin Otro. Koopaunater p-v; T-S. BeiBoa Tepmu-
yeckoro KITJ{

18. Iukn Penkuna. [puHnunuansHas cxema ycraHoBku. Lluki B auarpammax h-s, p-v, T-
S. Tepmuueckuii KITJ[ nukna

19. Hukn napocuiioBoil yCTaHOBKHM C BTOPHYHBIM IeperpeBoM. [IpuHnmnuampHas cxema
ycranoBku. L{uki B tuarpammax h-s, p-v, T-S. Tepmuueckuit KI1/] nnkina

20. Crioco6s1 oBsimenust KITJI mapocunoBbIX yCTaHOBOK.

21. 1uka BO3AYIIHOM XOJIOAWIBHOW YCTAHOBKU. XOJOJONPOU3BOAMUTEIBHOCTh. XOJO-
JTUIBHBIN KO3 UITHEHT

22. luka mapoKOMITPECCHUOHHOM XOJIOIUIBHON YCTAaHOBKHU. XO0JIOJOMPOU3BOIUTEILHOCTD.
XO0JI0IUIBHBIN KOAPGUIIUESHT

23. Pacyer mapoKOMIIPECCHOHHOM XOJOMIbHON YCTaHOBKU (C TOMOIIBIO Juarpammsl h-
IgP)

24. Huxn razorypounnoit (I'TY) ycranoBku. Lukn I'TY ¢ perenepanueit TemioTs

25. TennonpoBogHocTh. 3akoH Dypwe. Koadduuuent temmonpoBoanoctu, ero ¢uszuye-
CKUH CMBICI

26. KonBekTuBHBIN TemnoooMeH. 3akoH HeloToHa-Puxmana. Onpenenenue kodppuunueHTta
TEIUIO0TIa4l U METOJIMKA €ro pacyeTa.

27. Kputepuu nogobus 1 KpuTepualibHble ypaBHEHUS

28. Cnoxusiii Teriooomen. KoaddunueHT termonepenaun

29. OmnpeneneHue KOJIWYECTBA TEIUIOTHI, MPOXOIALIEH 4Yepe3 IJIOCKYK0 OJHO- M MHOIO-
CJIOMHYIO CTEHKY 3a CUET TeIUIONPOBOAHOCTH

30. OnpeneneHne KOIMYECTBA TEILIOTHI, MPOXOASIIEH Yepe3 LUIMHAPUYECKYI0 OJHO- U
MHOTOCJIONHYIO CTEHKY 3a CUET TEIIONPOBOIHOCTH

31. Tennonepenaya yepes3 IIOCKYIO OJHO- U MHOTOCJIOMHYIO CTEHKY

32. Teroniepeayda yepe3 MUIMHAPUUECKYIO OJHO- U MHOTOCIIONHYIO CTEHKY

33. TernooOMenHble anmapathl. MIx Buasl. PacueT TemmoobMenHoro annapata. [IpsamoTox,
IIPOTUBOTOK

34. Knaccuduxarnms torum. Husmas u Beicias TemaoTa CropaHus

35. CocraB ToruBa Ha pabo4yr0, CYXyI0 M TOPIOYYIO MacChl, IepepacyueT

36. Pacuer pacxoma Bo3ayxa ans cropaHus | Kr, 1m® TorummBa. Koadduuuent nzdbiTKa
BO3/lyXa M €ro 3HAYEHUS B PA3JINYHBIX TOMKAX

37. Anarpamma h-d Braxxoro Bo3ayxa. [Ipomecc cymiku Ha quarpamme

38. Ilukn naeansHOTO KOoMIipeccopa. PaboTa mpu n30TepMUIECKOM, aquadaTHOM U MO T-
pornHoM ckatuu. [IpenenpHas cTeneHb cKaThs

39. YCTpOoHCTBO COBPEMEHHOTO KOTEJIBHOTO arperara, KOTEIbHOM YCTAaHOBKH. TeIIoBOU
OanaHc koTenpHOro arperata. K 6pyrro u Herro. OnpezeneHue pacxoa TOMIMBA Ha KOTEL.

40. Pacuer XBOCTOBBIX IOBEPXHOCTEMN KOTEJIBHOTO arperara

41. CucteMbl OTOIUIEHHUS XHJBIX M MPOMU3BOJCTBEHHBIX MoMmeleHuil. Pacuer u moadop
npuOOpoB oTorieHus (barapeit)

42. Pacuer muiomaiel XoJIOAWIBHON KaMepbl, KAJIOPUUECKUN PACUET, pacueT U30JIALNUN



7.7. Tect 115 NPOBEPKH OCTATOYHBIX 3HAHMIA
Bribeputre HOMEp BEpHOTO OTBETA B 3aJaHHUSIX.

1. Kakue BeIMYMHBI HA3bIBAIOTCS OCHOBHBIMU TE€PMOJMHAMHYECKUMU MapaMeTpaMH CO-
CTOSIHUS?

1. paccTosiHue, BBICOTA, JUCIICPCHUs

2. COIMPOTHBIICHUE, HAMPSHKCHHUE, HHIYKTUBHOCTh

3. JaBJieHUe, TeMIepaTypa, o0beM

4, noctosiHHasg boneiiMana, mocrosiHHasg Ilmanka, macca

2. Kakue u3 ypaBHEHHE SBIISIOTCS YPAaBHECHHEM COCTOSHUS UACATBLHBIX T'a30B7
1.W=1I1U

2. PV=mRT

3.Q=oatct—tx) F

4. q = Au+1

3.Kakoe u3 ypaBHEHUH SABISAIOTCS MAaTEeMAaTUYECKUM BBIPAKEHUEM MEPBOrO 3aKOHA Tep-
MOJINHAMUKA?

DR =dU+L

2)P:gnm_6

3 2
3)Q =0, +ly
£dU=M -Cv-AT

4. Yewm sisnsiercs Bemuuna CpP( ,ZZ.?{C)
ke K
1.TenI0eMKOCTh Tena;
2. ynenbHOM n300apHO MacCOBOU TEIIIOEMKOCTHIO
3. yIenbHON N30XOpHON 00BEMHOM TEMIIOEMKOCTHIO

4. ynenbHOM 00beMHON M300apHON TEMI0EMKOCTBIO

YeMm sBiIsgeTcs BeIUYNHA ;Cv(ﬂ)

kmoabK
CpenHsisl TEIUIOEMKOCTh TeJla B MHTEPBaJIe TEMIEPATYD;
yAenbHasg U30XOpHAsi MOJIbHAs TEIIOEMKOCTh
HcTnHHAasg TEINI0EMKOCTE
ylenpHas n300apHas MaccoBasi TETMIOEMKOCTh

Ny

6. Kakoe u3 ypaBHeHuU ABIAOTCS ypaBHEHHEM Maiiepa?



4)dh=CpAT

7. Uewm siBRsieTCsl CyMMa BHYTPEHHEH dHepruu cuctembl U U Mpou3BeIeHUs 1aBie-
Hus cucreMsl P Ha ee V?

1. SHTpomHen S?

2. sHTanbnuen H

3. temoron Q

4. BHYTPEHHEHN HEPrUei CUCTEMBI,

8. Uewm siBnsieTcs cienyromee onpeaenenue: «HeBo3MoxeH IBUTaTeb, MOJTHOCTHIO

IpeBpallaonii B paboTy BCIO MOITYYEHHYIO TETUIOTY»?

1. TemioBoil Teopemoit HepHcTa;

2. OIpEIEIIEHUEM DKCEPTUH;

3. orpezieieHueM BTOPOTO 3aKOHA TEPMOJNHAMHUKHY;

4. OIpe/IeNIEHUEM TIEPBOT0 3aKOHA TEPMOJIUHAMUKH

9. VYka3arh NpaBUIIbHOE ONpe/eieHne POpMybl 7}, = |_z4 = %

1. TepMuyecKkuii KOAPHUITUCHT IMOJIE3HOTO JCHCTBYSI IBUTATEIIS;
2. MEXaHUYECKHUH KIIJ IBUTaTENs;

3. MHAUKATOPHBIN KIIJ| IBUTATEIIS;

4. X0NOIUIBHBIN KO3 PUITUCHT.

10. I3 xakux TepMOAMHAMMYECKUX MPOLIECCOB COCTOUT UK KapHo (MIeanbHbIN LUK
TEIJIOBOM MaIlluHbI)?

1. AByx n300ap 1 IBYyX U30XO0p;

2. ABYX M30TEpM U JBYX ajuadar;
3. ABYX MOJUTPOI U JBYX U30XO0D;
4. IBYX U30TEPM M IBYX H30XO0P.

11. s kakux ycTpoicTB 0OpaTHbI 1uki KapHo siBisieTcs uaeanbHbIM HUKIOM?

1. 1751 mapoBbIX TYpOUH:

2. U1 XOJOIMJIBHBIX YCTAHOBOK U TEIJIOBBIX HACOCOB;
3. nis nopuHeBsIx JIBC;

4. ny1st ra30TypOUHHBIX YCTaHOBOK.

12. Yka3aTh nIpaBUJIbHOE ONPEIEIIEHNE XOI0JMIBHOTO KO3PPUIEHTA:

1. oTHOIMIEHME TEMIICPATYP HA BXO U BBIXOJEC U3 UCITAPUTEIIA XOHO)IHHBHOﬁ YCTAaHOBKH;

2. OTHOIIEHME 3aTpaT SHEPTHH Ha MPHUBOJ KoMIipeccopa K HeoOXoauMoil i mupKys-
IIUH XJIaJI0areHTa SHEPTHH;

3. OTHOILIEHHE KOJMYECTBA TEIUIOTHI, OTHATOM 3a LUKJI OT XOJOAMJIBHON KaMmepsl, K 3a-
TpaueHHOU B LIUKJIEe paboTe;

4. OTHOIIEHME TEIJIOTHI, OTJAAHHON B KOHJIEHCATOpE K paboTe B IUKIIE.

13. Kakoii U3 OCHOBHBIX TE€PMOJIMHAMUYECKIX MPOLIECCOB (M30XOPHBINA, N300apHBIH, H30-
TEPMUYECKUN, aTua0aTHBIN, TOJMTPOTTHBIN) SBIISIOTCST 000OIIAOIITIM /TSI OCTATBHBIX ?



1. u3orepMuueckuit
2. anua0aTHBIN

3. HOIUTPOIHBIN

4. n300apHBIT

14. Ha xakom rpaduke n300pakeH H30TepPMUYECKUN Iporiecc?
P

p 1
1 2 s
v 2)
v 1)
T T
1
1 2
2
s 3) s 4)

15. Kakoii TepMOIMHAMHYECKHI MPOLIECC MPOUCXOAUT O€3 TEII00OMEHA C OKPYKAIOIICH
cpenoi?

1. u3orepMuyecKuit
2. annabaTHBIA

3. IOJUTPOITHBIN

4. n306apHbIi

16. Z[J'IH KaKoTro TCPMOAUHAMHYCCKOTO ITPOLECCa XapaKTECpHA CBA3b HAYAJIBHBIX H KO-

V, T
HEYHBIX 1apAMETPOB, BHIPaKEHHAs ypaBHEHHEM —2 =—27
Vi T
1. M30XOPHBIN
2. agnabaTHbII
3. n300apHBIit
4. MN30TEPMUYECKHAN

y . K K
17. Kakoif TepMOIMHAMHUYECKHIT IPOIIECC MOKHO BBIpa3uTh ypasuenuem BV,” =BV," ?

n300apHBIi
MTOJIUTPOITHBIN
anna0aTHBIA
M30TEPMUYECKUI

el S

18. Kak Ha3piBaeTcs I[BYX(ba.SHaH CMCCh IIPEACTABJIAOIIAA coboit map CO B3BCUICHHLIM B
HEM Kall€JIbKaM1 )KI/I}IKOCTI/I?

|. KOHLIEHTPHUPOBAHHBIN Map;
2. HEJOTPETHI nap;



3. BIIQXKHBIN HACBILEHHBIH Nap;
4. meperpeTslii map

19. Kak Ha3pIBaeTCs map, HaXOIAIIUICS B TEPMUUECKOM U JTUHAMUYECKOM PABHOBECHH C
KUJKOCTBIO, U3 KOTOPOH OH 00pa3yercs?

1. crabunpHblil Tap
2. HaCBIIICHHBIN TIap;
3. HeporpeThIi nap;
4.meperpeTslii nap.

20. Kak Ha3pIBaeTcs nap, TeMIeparypa KOTOpOro IpeBbIIIaeT TeMIepaTypy HaChIILEHHO-
r'o Iapa Toro K€ AaBJIeHUs?

1. meperpertslii nap;

2. epeHachIIEeHHBIH map;
3. cyxoit nap;

4. BIaXXHbIN Map.

21. Kakas BenuuMHa ornpeesiseT KOJIUYeCTBO TEIUIOThI, HEOOXOAUMOM JUIsl peBpalleHus
OJIHOTO KMJIOIpaMMa BOJIbl B CyXOM HaCBIIIEHHBIN Hap TOW ke TeMIiepaTrypbl?

1. crenens cyxoct Y ;

2. sHTaNbNus napa h;

3. TerioTa nmapooOpa3oBaHus I,
4. rerora neperpesa AQ,,

22. K xakoMy 3aKOHY OTHOCHTCS cienytomiee onpenenenue : «llonHoe naBnenue cmecu
UJCAIBHBIX Ta30B PaBHO CYMME€ NaplUaJIbHbIX JaBJICHNUN BCEX BXOASAIIMX B HEE KOMIIOHEHTOB;

1. 3akoH JlanbTOHa;

2. 3akoH Maiiepa;

3. 3axoH boins- Mapuorra

4. 3akon Knaneiipona MenpeneeBa

23. Yewm sBisieTca cineayroliee onpezaenenue: «Temiora, noaseaeHHas K MOTOKY paboue-
ro Teja U3BHE, PACXOAYeTCs Ha YBEIMYEHHE SHTAIBIUN paboyero Tena, NpOU3BOJCTBO TEXHU-
YecKoi paboThl U yBETMUEHHE KMHETUYECKOM SHEPTUU TIOTOKa»?

1. onpenenenne SHTPONNY;

2. BBIp@XEHHE NEPBOr0 3aKOHA TEPMOJUHAMUKH AJIS IOTOKA;
3. 3akoH JlanbpTOHA;

4. 3axoH Maiiepa.

24. CrneuuasibHO CPOQUINPOBAHHbIE KaHANBI /Ul pa3roHa pabodeit cpelbl U MpUAaHUsS
MOTOKY OIPEJICIEHHOIO HAIIPaBJICHUS Ha3bIBAIOTCSL:

1. muddyzopamu;
2. comaamu;

3. Ipoccensimu;
4. comto JlaBans.



25.Kanamnbl NpeaAHAa3HAYCHHBIC JISI TOPMOKCHUS MMOTOKA U IMOBBIICHUA NABJICHUA HA3bI-
BarOTCA:

1. coruramu;

2. muddy3opamu;
3. IpoccensimMu;

4. cortamu JlaBas.

26.Hpouec C YMCHBUICHUA OABJICHUSA, B TOIC KOTOPOIo HET HU YBCIWMYCHHUA KHHCTHUYC-
CKOM OHCPIur, HU COBCPIICHUA TEXHHUYCCKOU pa6OTBI, Ha3bIBACTCA:

1. sKcTparupoBaHueM;
2. IEKOMITPECCHUEH;

3. ApoccenupoBaHruEM
4. HarHeTaHue.

27. Kakoli U3 nporeccoB CKaTus B KOMIIPECCOPE SBIISETCS SJHEPreTUYECKU HauboJjiee Bbl-
TOIHBIM?

1. anuabatHoe c)xaTue;

2. U30TEPMHUYECKOE CHKATHE;
3. HOIUTPOITHOE CIKATHE;

4. n306apHOE crKaTHe

28. Ilepenava TEmIOTHI B BEIIECTBE 3a CUET NIEPEHOC @ SHEPTUU MUKPOYACTULIAMU, Ha3bl-
BaeTCs:

1. Teronepenaya;

2. KOHBEKIIHS;

3. TETIONPOBOIHOCTH;
4. nyyeucnyckaHue

29. Yewm sBnsercs 3akoH Dypwe (=—A o gradi?

1. OCHOBHOI1 3aKOH TEIJIONPOBOAHOCTH;

2. OCHOBHOM 3aKOH KOHBEKTHBHOM TEIUIOOTIAuN;
3. yacTHBIM citydail 3aKOHAa COXpaHEHUs SHEPTUU;
4. 3axoH Credana-bonbimana.

30. YUem siBIISIETCS CIEAYIONIEE BHIPAKEHUE R, = o ?
AeoF

1. TETIJIOBAsi TPOBOJIMMOCTD CTEHKH;

2 TEPMUYECKOE CONMPOTUBICHUE CTEHKH;

3. TETTOBOM TOTOK Yepe3 TUIOCKYI0 CTCHKY

4 TEIJIOBOM MOTOK Yepe3 HUINHAPUUECKYIO CTEHKY.

31.1IIo KaKOMY 3aKOHY U3MCHACTCA TEMIICpAaTypa 10 TOJIIHUHC HHHHHI{pH‘{eCKOf/'I CTCHKH?

1. mo nMHEIHOMY 3aKOHY;

2. 110 KBaJpaTHOM 3aBUCUMOCTH;
3. o sorapu()MUIECKOMY 3aKOHY;
4. mo 3aKoHy TUIepOOJIbL.



32. Kak Ha3bIBaeTCs IMEPEHOC TEIUIOTHI BMECTE C MHUKPOCKONMWYECKUMH OOBEM aMu
BelecTna’?

1. rermonepenaya

2. KOHBCKIIHS;

3. TerionepeMeIeHue;
4. uzny4yeHue.

33.Kakue BU1bl KOHBEKIIUHU CYIIECTBYIOT?

1. ecTecTBeHHAs U BBIHYX/ICHHAS;
2.MHTEHCUBHAs U MaCCUBHAs;

3. MOBEPXHOCTHAS;

4. o0beMHasl.

34. Yro npexcrasnser coboit uncno Hyccensra (NU=q o1/ 1)

1. xapakTepu3yeT KOHBEKTUBHBIN TEILIOOOMEH (ISl OpeIeeHus KO3 PHUIIMCHTA TeII0-
OT/1auu)

2.rerodu3ndeckass KOHCTAHTA BEIIECTBA;

3. YCIIOBUS €CTECTBCHHOM KOHBEKITUH

4. ycl0BHUE OJTHO3HAYHOCTH

35. Yem sisiercst kooddurment o (Bt/m**K)?

1. K03 GUITUEHT TETIIONPOBOAHOCTH;
2. k03 uimeHT TemIonepesayy;

3. Kod(ppuUIUEHT TEII00TAAYH;

4. xodpuLHeHT N3MEpEeHHUs.

36. Kakue sneMeHTapHble YaCTHIIbI SBISIOTCS HOCUTENSIMU SHEPIHU NP TEII000MeHe
U3Iy4yeHuem?

1. mpoToHBI;
2. GOTOHBI;

3. DJIEKTPOHBI;
4.HEUTPOHBI.

37. TCJ’IO, norjiomaromee BCC  maaaromec Ha HEro U3JIy4CHHUE, Ha3bIBACTCA:

1. aBCOMIOTHO MPO3PAYHBIM;
2. a0COIIOTHO OEIBIM;

3. abCONIOTHO YEPHBIM;

4. cepbIM.

38. Uem siBisieTcs crenytolnee Beipakenne € = E/Eqp?

1. creneHp YEPHOTHI JAHHOTO TENA;

2. CTeNEHb OTPAXKEHUS JAHHOTO TENa;
3. cTerneHb MOTJIOUIEHUS JAHHOTO TeNa;
4. cTeneHb NPO3pPavyHOCTH Tena



39. B kakoi CTENeHu HAXOOUTCA 3aBUCUMOCTDH IJIOTHOCTH HHTErPATIBHOTO W3JTy4eHUS
TeJa OT €ro TeMIepaTypbl?

1. B mepBoO# cTeneHu;
2. BO BTOPOM CTENEHHU;
3. B YETBEPTOM CTEIICHH.

1 Bm
UVog+812+1 a,\ M o K

40. Kak nHaspiBaercs koddpuuument K =

KO3 PUITUEHT TeTUIOnepeaaun;

KOA((UIIMEHT TETIO0T/AaYH

KO3(PHUITUEHT TETUIONPOBOIHOCTH;

nocrosHHas u3nydeHus: Credana-boabiiMana s aOCOIIOTHO YEPHOTO Tea.

el e

41. lns yero ciayxaT 3KOHOMai3epbl B KOTEJIbHBIX YCTAHOBKaX?

AJId IIoJ0TrpeBa BO3/1yXa, NOCTYIIAOIICTO B TOIIKY

1A ICpCrpeBa 1apa, o6pa3y10meroc;1 B KOTIJIC,

AJId IIoJ0orpeBa MMUTATSIBHOM BOJIBI nepea €€ nNoCTyrjICHUEM B
HUCIIApUTCIIbHYIO YaCTbh KOTJIA;

AJIA IIOJTYYCHH A CyXOI'O HACBIIICHHOTIO ITapa.

arONE

42. Kakoit Kod(pPHUIHUEHT SBISETCS OCHOBHBIM TP ONPENEICHUU TETUIOM30JISIIMOHHBIX
CBOICTB MaTepuana’?

. KO3(pPUIIUEHT TEIIOMPOBOIHOCTH A

. KO3 (HULKEHT TEeIJI00TAaYU IOBEPXHOCTH MaTepHraa o
. KOO QUIHEHT TeMIepaTypOnpOBOTHOCTH a

. koo dunment Teronepeaaun K.

AW =

43. ]I 4ero CIy>KHT MOJArOTOBKA MUTATEIILHOW BOBI TIEpe]] MoJaueit ee B KoTen?

1. nns yganeHus MEXaHUYECKUX MPUMECEN;

2. s yajueHusl pacCTBOPEHHBIX B BOJE COJIEH )KECTKOCTH;
3. U1 yoaneHus KOppO3UiTHO-aKTUBHBIX Ta30B;

4. nns ynaneHus BCeX BbILIE MEPEUNCICHHBIX TPUMECEH.

44. J1nst 9ero ciy>kaT BO3AYIITHBIE U BO3AYITHO-TETUIOBBIE 3aBECHI?

1. nnsg mogorpeBa Bo3ayxa B MOMEIICHUY;

2. 15 IpeI0TBpaIeHUs TOMaaHMsl XOJIO0HOTO BO3/lyXa B IOMEUIECHUE;
3. U1 BEHTHIAIINN TOMEIIEHUH.

4. nns oXJIaXACHUS BO3TyXa.

8 YuedHO-MeTOoANYECKOE U HH(POPMAIHOHHOE 00ecTieYeHre TN CIUTITHHbI
8 YueOHO-MeTOAMUYEeCKOE U HH(POPMAIIHOHHOE o0ecnieyeHne TUCIHIIHHbI

a) OcHoBHas1 JIMTEpaTypa
1. Temmonepenaua [DneKTpOHHBINA pecypc] : yueOHOe mocodbue : B 2-x vactsax / B. C. Uepen-



HudeHko, B. A. Cununbig, A. . Amudepos, FO. U. Illapos ; mox pen. B. C. UepenanueH-
KO. - OnekTtpoH.naH. Y. 1 : OcHoBbI Teopuu Temionepenaun. - Mocksa : UHOPA-M, 2020.
- 221 c. Buemnsis cepiika: http://znanium.com/catalog/document?id=347374

2. Temnonepenada [DaeKTpoHHBIN pecypc] : yueOHoe mocodue : B 2-X yacTsax / B. C. Uepen-
HUYeHKo [u ap.] ; mox pen. B. C. Uepennuuenko, A. U. Anmudeposa. - Dnekrpon.gan. Y. 2 :
VYnpaxuenuss u 3agaun. - MockBa : UH®PA-M, 2020. - 348 c. BHemHss cchUika:
http://znanium.com/go.php?id=1001096

3. Kynmunon, Bacunmit AnekcanapoBud. TermoTexHuKa [DIIEKTpOHHBIN pecypc| : ydeOHOe
nocob6ue / B. A. Kynunos, 3. M. Kapramos, E. B. Credantok. - DnexTpoH.1aH. - Mocksa :
KYPC : UHOPA-M, 2019. - 424 c. - (Boicmiee obOpazoBanue). - BHemmHss cchuika:
http://znanium.com/catalog/document?id=368310

0) /lonoJiHUTe/IbHAA JIUTEpaTypa

4. Epodees, B. JI. Temmorexnuka B 2 T. Tom 1. TepmoanHamMuka u TeOpHsl TEIJIO0OMEHA :
yueOHUK Juist OakanaBpuara u maructpatypsl / B. JI. Epodees, A. C. Ilpsxun, I1. /I. CemeHoB ;
nox pexn. B. JI. Epodeesa, A. C. Ilpsaxuna. — M. : U3garensctBo HOpaiit, 2016. — 308 ¢. —
(bakamaBp w wmaructp. Axanemudeckmii kypc). — ISBN  978-5-9916-6991-7. -
https://www.biblio-online.ru/viewer/0F27B612-D9AB-42AB-9FF5-F7A51E849C7A#page/1

5. Epodees, B. JI. Ternorexuuka B 2 T. Tom 2. DHEpPreTuuecKoe UCIOIb30BAHUE TETUIOTHI
: yueOHuK 1151 6akanaBpuata u maructparypsl / B. JI. Epodees, A. C. [psxumn, I1. JI. Cemenon
; mox pexa. B. JI. Epogeena, A. C. [Ipsxuna. — M. : U3znarensctBo FOpaiit, 2016. — 198 c. —
(bakamaBp wu wmaructp. Axagemuueckuii kypc). — ISBN  978-5-9916-7197-2. -
https://www.biblio-online.ru/viewer/6 A593465-8021-4362-9D54-19662A1CBF75#page/1

6. beictpunkuii, I'. @. TernoTrexHuKa U HEPrOCHIOBOE 000PYAOBaHHE MPOMBIIIIEHHBIX
NPEANPUATHIA | YIeOHUK [T akagemMuueckoro OakanaBpuara / I'. @. beictpunkuit. — 5-e u3z.,
ucnop. u gon. — M. : U3narensctBo FOpaiit, 2016. — 305 c. — (bakanaBp. AkagemMuueckuii
Kkypc). — ISBN 978-5-9916-8147-6. — https://www.biblio-online.ru/viewer/D9552103-0742-
46DC-855D-4F7B94DD8C45#page/1

7. benos, I'. B. Tepmonunamuka B 2 4. Yacts 1 : yueOHMK M IPAKTUKYM Ui aKaJeMHUue-
ckoro Gakanaspuara / I'. B. benoB. — 2-e u3a., ucrnp. u non. — M. : M3natensctBo FOpaiir,
2016. — 264 c. — (bakamaBp. Axamemuueckuii kypc). — ISBN 978-5-9916-7251-1. -
https://www.biblio-online.ru/viewer/82DC73D6-8033-49E9-AFB5-70DE4E9C7AC8#page/l

8. benos, I'. B. Tepmonunamuka B 2 4. YacTth 2 : y4eOHUK M IPAKTUKYM ISl aKaJleMHuue-
ckoro Oakanaspuara / I'. B. benoB. — 2-e u3a., ucrnp. u non. — M. : M3natensctBo FOpaiir,
2016. — 248 c¢. — (bakamaBp. Axagemmueckmii kypc). — ISBN 978-5-9916-7252-8. -
https://www.biblio-online.ru/viewer/113837CE-BDDD-4E79-A4FA-B30D63956946#page/1

9. Kynmunos, B. A. Texauueckas TepMOJIMHAMUKA H TEIUIONEpeaaya | YIeOHUK JJIs aKajie-
muueckoro O6akanaspuara / B. A. Kynunos, 3. M. Kapramos, E. B. Credpantok. — 3-e u3n.,
ucnp. u gon. — M. : UznarensctBo IOpaiit, 2016. — 442 c. — (bakanaBp. AkagemMuueckuii
kypc). — ISBN 978-5-9916-6607 - https://www.biblio-online.ru/viewer/8F33C936-F3DF-
418F-B256-498D615CE1B0#page/1

10. TerutorexHuka: Yueb. /Ui CTYJEHTOB y4YEepeXJIEHHH BBICIIErO MPO(pECCHOHATBLHOIO
obpazosanus/ [M. I'.Illarpos, N.E.NBanos, C.A.Ilpumsun u ap.]: mox pex.M.I".IllatpoBa — 3-¢
n3na. — M.: UI3parenscTBO «Akanemusi», 2013, - 288c.

11. Tennorexnuka / backakoB A.Il., bepr b.B., Burr O.K., Ky3uenos 10.B., ®ummmnos-
ckuit H.®@.- YueOHUK U1 HETeII09HepreTUYecKuX By30B.-3-¢ u3n.-M.: U]l «bacren», 2010. -
328 c.

12. MuxeeB M.A., MuxeeBa .M. OcHoBBI Terionepenayn-yyebHoe mocodue st By30B-
3-e m3a.- M.: ]I «bacteny, 2010. - 344 c.

13. Tennotexnuka / mox obmt. pen. Jlykanuna A.B. — M.: Hayka, 2009. — 671 c. Amepxa-
HOB P.A., JIparanoB b.X. Termnmorexnuka. — M.: DHeproatomusaat, 2006 — 432 c.

14. buprokos, A.JI. Pacuer nmpou3BOJCTBEHHO-OTONMUTEIBHON KOTEJIBbHOW: MeToauueckue


http://znanium.com/go.php?id=1001096
https://www.biblio-online.ru/viewer/0F27B612-D9AB-42AB-9FF5-F7A51E849C7A#page/1
https://www.biblio-online.ru/viewer/6A593465-8021-4362-9D54-19662A1CBF75#page/1
https://www.biblio-online.ru/viewer/D9552103-0742-46DC-855D-4F7B94DD8C45#page/1
https://www.biblio-online.ru/viewer/D9552103-0742-46DC-855D-4F7B94DD8C45#page/1
https://www.biblio-online.ru/viewer/82DC73D6-8033-49E9-AFB5-70DE4E9C7AC8#page/1
https://www.biblio-online.ru/viewer/113837CE-BDDD-4E79-A4FA-B30D63956946#page/1
https://www.biblio-online.ru/viewer/8F33C936-F3DF-418F-B256-498D615CE1B0#page/1
https://www.biblio-online.ru/viewer/8F33C936-F3DF-418F-B256-498D615CE1B0#page/1

ykazanus. Coct. A.JI. bupiokos. — Bonorna—Momnounoe: UL BITMXA, 2022 — 66 c.

15. buprokos, A.JI. TermoTexanka: Y4eOHO-METOAMYECKOE MMOCOOUE W 3aJaHUs ISl BBI-
NoJHEeHUs1 KOHTposbHBIX padot/ Coct. A.JI. buprokos. — Bonorma—Moinounoe: Bomorog-
ckag I'MXA, 2022 — 79 c.

B) Ilepeyenb nHGPOPMALMOHHBIX TE€XHOJIOIHH, HCNOJIb3yeMbIX B 00yUYeHHH, BKIIOYAs
nepevyeHb MPOrPaMMHOI0 ofecnevyeHus: U HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

JIu1leH3MOHHOE MPOrpaMMHOe o0ecreyeHue:

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office Profes-
sional 2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

B T.4. 0TCYECTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcumu 1.6.

1C:Ipenmpustue 8. Koudurypamus, 1C: bByxranrepus 8 (yueOHast Bepcus)

Project Expert 7 (Tutorial) for Windows

CIIC KouncynpranTlIntoc

Kaspersky Endpoint Security s 6usneca CtangapTHBII

CB0001HO pacnpocTpaHsieMoe JHIEH3MOHHOE POrPAMMHOE o0ecleyeHue:
OpenOffice
LibreOffice
7-Zip
Adobe Acrobat Reader
Google Chrome
B T.4Y. OTe€4eCTBEHHOE
SAunekc.bpaysep

HNudopmanuonHbie cipaBoYHbIe CHCTEMbI

— EnuHoe oOkHO JocTynma K oOpa3oBaTelbHBIM pecypcaM — pPEXUM JIOCTyMa:
http://window.edu.ru/

— UTIC «KoncynprantlLroc» — pexum gocrymna: http://www.consultant.ru/

— Wutepdakc - LleHTp pacKkpbITHs KOPIOPAaTUBHON MHQOpMaIMK (CEpBEP PACKPBITHS
uadopmarmmn) — pexxum gocryna: https://www.e-disclosure.ru/

—  Wndopmanuonno-npaBoBoii  mopran [APAHT.RU —  pexum  nocryna:
http://www.garant.ru/

— ABTOMaTH3HMpOBaHHAs clipaBouHas cuctema «Cenpxo3rexHuka» (Web-sepcus) - pexxum
nocryr: http://gtnexam.ru/

IIpodeccnonanbubie 0a3bI JAHHBIX

— Hayunas osnextponnas Oubnuoreka €LIBRARY.RU — pexum gocrtyma:
http://elibrary.ru

— Haykomerpudeckast 6a3a maHHBIX SCOPUS: 6a3a MaHHBIX pedepaToB W IMUTHPOBAHUS —
pexxum nocrtyma: https://www.scopus.com/customer/profile/display.uri

— OduumanbHelil caiT deepaabHON CTyKObl TOCYJapCTBEHHON CTaTUCTUKU — PEXUM J10-
cryna: https://rosstat.gov.ru/ (OTKpsITBIN JOCTYII)

— Poccuiickas Axagemus Hayk, OTKpBITBIM TOCTYN K HAyYHBIM JKYPHAJIAM — PEXHUM JI0-
crymna: http://www.ras.ru (OTKpsITBIH TOCTYI)

— Odunmanpaenii caiitT MUHHCTEPCTBA CeMbCKOTO X03siicTBa Poccuiickoit deneparum —
pexum pocryna: http://mex.ru/ (OTKpbITBI JOCTYIT)

DJIeKTPOHHBbIE OMOJINOTEYHbIE CUCTEMBbI:


http://window.edu.ru/
http://window.edu.ru/
http://www.consultant.ru/
https://www.e-disclosure.ru/
http://www.garant.ru/
http://gtnexam.ru/
http://elibrary.ru/
https://www.scopus.com/customer/profile/display.uri
https://rosstat.gov.ru/
http://www.ras.ru/
http://mcx.ru/

— DnekTpoHHbI OubOmmoreunsnii karamor Web WPBUC — pexum ngocryna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

— OBC JIAHb — pexxum nocryna: https://e.lanbook.com/

— OBC Znanium.com — pexxkum gocryma: https://new.znanium.com/

— DBC FOPAUT — pesxum moctyma: https://urait.ru/
3BC POLPRED.COM: http://www.polpred.com/

DNeKTpOoHHAs oubmmoTeKa U3/1aTeNIbCKOTO [EHTpa «AxkamgeMus»:
https://www.academia-moscow.ru/elibrary/ (komnexuus CITO)
3BbC ®I'bOY BO Bomnoroackas TMXA — pexxum goctyna: https://molochnoe.ru/ebs/

10. MaTepI/IaJILHO-TeXHI/I‘leCKOC o0ecneyeHue JAUCHHUIIIMHBI.

VYuebnas aynuropus 4209 JlabopaTopus TEIIOTEXHUKH, U IPOBEICHHS J1aboparop-
HBIX 3aHATHI. OCHOBHOE OOOpYyIOBaHUE: KOMIBIOTEPHI, KOMIUIEKT «JIeHuHTpamgy, ydeOHO-
HaIIsIIHbIE TocoOus 1o Teme «TepMoauHaMKKay, KOMILIEKT yueOHOro 000pya0BaHuUs 110 OIpe-
JIEJICHUIO TETUIOBBIX XapaKTEPUCTUK MPUOOPOB OTOILICHUS, TEINIOTEXHHUKE ra30B U KUIAKOCTEH.

VYuebnas aynuropus 4305 115 mpoBeAeHUS 3aHATUN JICKIIMOHHOTO M CEMHHAPCKOTO TH-
na (IpakTHYECKHe 3aHATHS); TPYHIOBBIX U MHIUBUIYATbHBIX KOHCYJIBTALUN; TEKYIIEro KOH-
TPOJIA ¥ IPOMEKYTOUHOH arrectaruu. OCHOBHOE 000pylIOBaHME: 3KpaH Ui Mpoekropa 1 mir.,
MPOEKTOp - 1 MIT., KOMOBIOTEP B KOMILJIEKTE - 1 MIT.

VYuebnas aynuropust 4304 11 npoBeieHUs 3aHATUN JIEKITAOHHOTO M CEMUHAPCKOTO TH-
na (IpakTUYeCKUe 3aHSTHA); TPYNIOBBIX U WHANBUAYAIbHBIX KOHCYJIbTALUN; TEKYIIET0 KOH-
TPOJIA M IPOMEKYTOUHOM arrectauiuu. OCHOBHOE 000pyOBaHUE: dKpaH JJid mpoekTopa 1 mrT.,
MPOEKTOD - 1 MIT., KOMOBIOTEP B KOMILJIEKTE - 1 mIT.

OBECIIEYEHUE OBPA30OBAHMUSA 1JI5 JIML C OB3

Jns obecnieueHus: 00pa3oBaHUsl MHBAJIUIOB U JIUL C OFPAaHUYEHHBIMU BO3MOKHOCTSMHU
3I0POBBSI peANN3alnsl JTUCIUTUTMHBI MOXET OCYIIECTBISTHCSA B alalTHPOBAHHOM BHJIE, UCXOJIS
U3 WHAMBUIYAIbHBIX NCUXO(PHU3NUECKUX OCOOCHHOCTEN U MO JIMYHOMY 3asIBJICHUIO 00ydarolie-
TOCsl, B YaCTH CO3JIAHMSI CIICIIHATIBLHBIX YCIOBUH.

B cnenumanbHblie ycnoBHs MOTYT BXOJUTh: MPEJOCTaBIEHHE OTAEIbHON ayIMTOPUHU, He-
00XOAMMBIX TEXHUYECKHX CPEICTB, NMPHCYTCTBUE ACCHCTEHTA, OKA3bIBAIOIIETO HEOOXOIUMYIO
TEXHUYECKYIO TOMOILb, BEIOOP (hOPMBI NPeI0CTaBICHNS HHCTPYKIMU 110 TOPSIIKY IPOBEICHUS
TEKYIIETO KOHTPOJISI M MPOMEKYTOYHON aTTECTalllH, MCIIOJIb30BAaHUE CIEIHAIbHBIX TEXHUYe-
CKUX CPEJCTB, IPEJOCTaBIEHUE MTepephIBa s IpUeMa MHILH, JIEKapCTB U Jp.

Jlnist I ¢ OrpaHMYEeHHBIMH BO3MOXKHOCTSIMH 370POBBSI MPEIyCMOTPEHA OpTraHU3aIHs
KOHCYJIbTAIlMH C UCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

Y4eOHO-MeTOANYECKHUE MaTepuaibl Il CaMOCTOSITEILHON padOThl OOydYarOImMUXCS U3
YuCcIa MHBAJIUIOB U JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTAMH 3710poBbst (OB3) mpenocrasis-
10TCS B (popMax, aanTHPOBAHHBIX K OTPaHUYEHUSIM UX 3JI0POBBS U BOCTIPHATHS MHPOPMAITUH:

Jist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM (popme yBeIHMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.


https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.polpred.com/
https://www.academia-moscow.ru/elibrary/
https://molochnoe.ru/ebs/

oOydJaronuxcs.

10 KapTa koMneTeHIUi 11 CHUTLTHHbI

JlaHHBIN TIepeuyeHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTa

Tennorexuunka

Lens AUCIUTIIMHBL

OBJIaICHUEC TCOPCTUYCCKUMU 3HAHUAMU U NMTPAKTUICCKUMU HABBIKaMU I10 Sq)(l)eKTI/IBHOMy
HCIIOJIB30BAHUIO TCIINIOTCXHUYCCKOTO O60pyI[OBaHI/IH, paOHAJIBHOMY UCIIOJIB30BAHUIO
OHCPIvU U DKOHOMMHU TCIUIOTHI U TOIJIMBA B MMUIIEBOM MMPOMBINUICHHOCTH.

3a1a4y JUCLIUIIIHHEL

TMOJYYHUTh NPEACTABIICHUA O IMTPOLECCaX B3AMMHOI'O MPEBPpAICHUA TCIUIOTHI U pa-
6OTI>I, KOTOPBIC ABJIAIOTCA OCHOBOM TCOPUHU TCIIJIOBBIX }IBHFaTeﬂeﬁ " XOJIOOHJIb-

HBIX MalllMH

HU3y4YUTHh CBOIiCTBa TCpMO,I[PIHaMPI‘IeCKOﬁ CHUCTEMBI, pa60l11/1x TCJI U UX TapaMeT-
PBI, CBOICTBa HACAJIIbHBIX U PCAJIBHBIX I'da30B, OCHOBHBIX TCPMOANHAMHUYCCKUX

mnmponeccax

MOJYYHUTh NPCACTABICHUC 00 HCIOJIB30BaHUU OCHOBHBIX TCPMOJANHAMHNYICCKUX
IpOoHeCCOB B TCINIOTCXHUYCCKUX U TCPMUYCCKUX YCTpOﬁCTBaX.

B mporiecce 0CBOCHUS TaHHOMN NUCIMIUIMHBI CTYJCHT (DOPMHPYET U JEMOHCTPHUPYET CIICIYIOIIUE

Komnerenmun

Hn-
JIEKC

DopMyIupoBKa

IIepeuenb koM-
TIOHEHTOB (T1J1a-
HHUpYEMBIE pe-
3yJIBTaThl 00y4e-
HUs)

Texuonoruu
(hopmupoBaHus

®dopma OLEeHOY-
HOT'O Cpe/icTBa

CrymneHu ypoB-
HEU 0CBOEHUs
KOMIIETCHIINN

O6menpodeccHoHAIbHBIC KOMIIETCHIIUU

OIlIK-

CmocoOeH mpu-
MEHSTB COBpe-
MEHHBIE 9KOJIO-
THYHBIE U 0e3-
OTIacHbIE METO-
JIbl palMoHalb-
HOT'O MCIIOJIB30-
BaHMS CHIPHEBBIX
U SHepreTHie-
CKHX PECypcoB B
MaIIMHOCTPOE-
HHUHU

Hﬂ-l OIIK-7 3Haer
COBpPEMEHHbBIC
DKOJIOTHYECKHE U
Oe3o1macHbIe Me-
TOJIBI PAIHOHAb-
HOT'O UCIIOJIb30-
BaHUS CHIPHEBBIX
1 SHEPTETHYCCKIX
pecypcos.

I/II[-Z OIIK-7 VYmeer
MIPUMEHSTh METO-
JIBI PAIHOHAIIEHO-
ro MCIOJIb30Ba-
HUS CBIPBEBBIX H
SHEPIreTUUCCKUX
pecypcoB B Ma-
IIMHOCTPOCHUH
WI-3 onk-7 Bna-
JIeeT HaBbIKaMU
PaIMOHAILHOTO
HCIIOIL30BaHMS
CBIPBEBBIX U
SHEPreTHUECKUX
pECYPCOB MpuU

Jlexkun

JlabopaTopHsbie
paboTsl

CamocTosiTelb-
Has paboTa

TectupoBanue
YcTHBLI OTBET

KoHTponbHas
pabora

NupuBuayans-
HOE€ 3aJjaHHe

Tlopozosuiii ypoBEHD
(YIoBIETBOPUTENH-
HBIN): 3HAHUE COBpE-
MEHHBIX KOJIOTHYe-
CKUX U 0€30TacHBIX
METOJIOB PALMOHAb-
HOTO UCTIOJIb30BaHU
CBIPBEBBIX U JHEpIe-
THYECKHX PECYPCOB.
Tlpoosunymutii ypo-
BEHB (XOPOIII0): yMe-
HHUE MPUMEHSTh METO-
JIbl PaIlMOHAIBHOTO
HCTIOJIB30BaHUS ChIPb-
€BBIX M DHEpTeTHYe-
CKHX PEcypcoB B Ma-
IIMHOCTPOCHHH.
Buicokuii ypoBeHb
(OTJIMYHO): BIacHHUE
HaBBIKAMH palno-
HAJILHOTO UCIIOJIB30-
BaHUS ChIPHEBBIX H
9HEPreTUYECKHX pe-
CYPCOB IPH MPOEKTH-




MIPOCKTUPOBAHUH
TEXHOJIOTHYECKO-
T0 00OPYZOBAHHUS

POBaHUM TEXHOJIOTH-
4eCKOro 00opyaoBa-
HUSI.
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