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1. llesu u 3212494 AU CIUILIHHBI

Paznen «TermoMmaccooOMeH» UMEET TIENIbI0 N3yYCHHE OaKalaBpaMH 3aKOHOMEPHOCTEH
OCHOBHBIX IIPOIIECCOB MEPEHOCA TEIIOTHI U MacChl, OCBOEHNUE METO/IOB PEILICHHUS
Pa3JIMYHBIX 33]1a4 TeIIOMaccoOOMeHa, MPUOOPETEHUE HABBIKOB SKCIIEPUMEHTAILHOTO
UCCIIE0BaHUS MPOIECCOB TEIIOMAacCOOOMEHa MOCPECTBOM (PU3UUECKOTO U
MaTEeMaTUYECKOTO MOJICIMPOBAHMS.

Kparkoe conepxanmne TUCHMILTHHBI

Cnoco6sI Termnooomena. CriocoObl TEMIO- U MacCONEPEHOCa: TEMIONPOBOIHOCTD,
KOHBEKLHUS, n3itydeHue, 1udpdysus. DeHoOMEeHOTOrHUeCKUi METOJ] U3yUYEHHUS SIBICHHM
TEI10- U MaccoobMmeHa. OnpeereHue OCHOBHBIX MOHSTHI: TEMIIEpaTypHOE MOJIE,
IpaJMeHT TEMIEPATyPhl, TEMIOBOM MOTOK, INIOTHOCTH TEIJIOBOTO MOTOKa. Bektop
IUIOTHOCTH TEIIOBOTO MoTOKa. 3akoH Dypre. KoapuimeHT TemionpoBoAHOCTH ra3oB,
KUAKOCTEH U TBepAbIX Tell. JuddepeHimanbHoe ypaBHEHUE TEIUIONPOBOIHOCTH U €T0
pemenus. JuddepennmranbHoe ypaBHEHUE TEIIONPOBOAHOCTH. YCIOBHS OAHO3HAYHOCTH.
Koaddunment temmneparyporpoBogHocT. 3akoH HeioTona-Puxmana. [lepenoc tema B
IUIOCKOM CTE€HKE MpPY MOCTOSTHHOM U IIEpeMEHHOM Ko3(p(pULIMeHTe TeITONPOBOJHOCTH.
Termonepegaya yepe3 OAHOCIONHYIO U MHOTOCIONHYIO IIUIMHAPUYECKYIO CTEHKY.
Kputnueckuit quameTp UMIMHAPUYECKON CTEHKU. KpuTndeckuii 1naMeTp TerioBOn
u3ossiuu. TemneparypHoe 1moJie py HAJIMYMU B T€JI€ HCTOYHHUKOB TeIlia (IUIACTUHA,
HWIMHAPUYECKUN cTepxkeHb). OpedpeHre MOBEpXHOCTH HarpeBa Kak crocoo
uHTeHCcUUKAIUK mpoliecca Temionepenadn. [lepenoc temna no crepxHio (pedpy).
TennoBoii MOTOK C MOBEPXHOCTH cTepxHS (pedpa). Temmonepenada yepe3 opeOpEHHYIO
cteHky. Koapduunent spdextuBaoctu pedpa. UnuciaeHHbIE METOIBI PEILICHUS 3a/1a4
CTAalMOHAPHOM TEIUIONPOBOJHOCTH; KOMIIbBIOTEPHOE MOJIETUpOBaHue. TemMneparypHoe
noJie B mpoliecce oxJiaxaeHus (Harpesanus) rmiactuHbl. Metog ®ypre. bespasmepnas
dbopMa perieHust 3a7a4u 0 HECTAIMOHAPHOM TETIONPOBOAHOCTH IIacTUHBI. Yucio buo.
bespaszmepnoe Bpems (uucio Oypee). TemnepaTypHoe Mojie B IPOIecce OXIaxACHUS
(HarpeBaHUs1) OECKOHEYHO JUIMHHOTO LIMJIMHAPA, IIapa U HEKOTOPBIX TeJl KOHEYHBIX
pa3MepoB. 3amada 00 OXJIaxACHUH (HarpeBaHUM) MOTYOTPAHUICHHOTO TeJla KaK MOJIEIb
HAYyaJIbHOTO MEepro/ia HECTAIIHOHAPHON TEIIONPOBOJHOCTHU TeJa MPOU3BOIBHON (HOPMBI.
Perynsapusiii pexxum oxnaxaenus. OmnpeneneHne Teropu3nieckux CBOMCTB MaTeprasoB
METOAOM perynsipHoro pexuma. Teopembl Konaparsesa. UnucieHHbIE METOABI TS
HeCTalMOHApHOU TerionpoBoHOoCTH. CrucreMa nquddepeHunanbHbIX ypaBHEHUN
KOHBEKTUBHOI'O TEIUIOOOMEHA; MPUMEHEHHE METO/IOB MOI00MS U pa3MEPHOCTEN K
U3YYEHHIO IPOLIECCOB KOHBEKTUBHOTO TEIJIO00OMEHA. MareMaTnyeckoe OMrucanue
npoliecca KOHBEKTUBHOTO TeriooOMeHa: nuddepeHtnanbable ypaBHEHUs SHEPTHH,
JNBWKEHMSI, HEPa3pbIBHOCTH. DU3NYECKUE CBOKCTBA )KUAKOCTEN U I'a30B, CYIIECTBEHHbIE
JUTSI TIpOIiecca KOHBEKTUBHOTO TeriooomeHa. Kiaccudukaius TemioHOCUTENeH 10 YUCITy
[Ipanamis. be3pa3smepHblid BUJ MaTeMaTU4eCKOrO OMMMCAaHUsI KOHBEKTUBHOTO
TerooomMeHa. bespasmepHbie KoMIiekehl: uncio PeitHonbaca, uncno I'pacroda, yncio
Ponest, uncno Hyccenbra. Teopust momgo6ust u pazmeproctu. [1u - Teopema. [lorpannanslii
ciout. TypOyneHTHOCTh. PeitHombACOBBI TpeoOpa3oBanus quddepeHInanbHbIX YpaBHEHUH
KOHBEKTUBHOTO TeryiooOMeHa. TypOyiaeHTHas TemIonpoBOAHOCTh. TypOyaeHTHas
BA3KOCTh. TypOynenTHoe uncio [Ipanamis. Teroornadya u ruipaBIndeckoe
CONPOTHUBJICHHUE MPU BBIHYKJIEHHOM T€UEHUH B KaHajaxX, 00TeKaHue TpyObl U IyuyKa TpyoO.
TernnooOMeH U CONPOTUBIICHKE NPU JTAMUHAPHOM U TYpPOYJIEHTHOM MOIPAHUYHOM CJIO€ Ha



mactune. 3agaun biasuyca u [lonerayzena. Ananorus Peitnonbaca. TermooOMeH npu
BBIHY>KJICHHOM BHEIIHEM OOTEKaHUU TPYOHBI U Myuka TpyO. TermnooOMeH Mpu ABMKEHUH
TEMJIOHOCUTENEH B TpyOax v kaHanax. [lepBoe Hauano TepMOIMHAMMKY JJI1 TEUCHUS B
TpyOax. MecTHbIN U cpeHuit Kod(pPHUITUEHTHI TEII00TAaYH. Termioo0MeH u
COTIPOTHBJICHHE NP JJaMUHAPHOM TeueHuu B TpyOe. MuTerpan Jlaiiona. Bsa3kocTHbIN 1
BSI3KOCTHO-TPAaBUTAIIMOHHBIN PeXKUMBIL. TypOylneHTHOE NBIKEHUE B TpyOax. DopMyIibI
Muxeesa u [letyxoBa. Termnoornaua npu TeUEHUH KUIKUX METAIUIOB. TerminoooMeH
CKMMaeMoro rasa. TemiooOMeH Mpu CBEPX KPUTUYECKOM COCTOSTHUU KUJIKOCTEH.
NHuTeHcudrkanys KOHBEKTUBHOIO TEIJIOOOMEHA MPU TEYEHUH TEIJIOHOCUTENSA B TpyOax U
kaHaax. Pacuér koaduiimeHToB TernooTaaun npu cB0OOOAHON KOHBEKINH. Termtootnaya
IIpU CBOOOTHOM JABMIKEHUHM >KUJIKOCTH OKOJIO TeJ (TUIacThHA, TPyOa), HaXOASIIUXCS B
HEOrpaHUYeHHOM 00bEME KuAKocTH. CBOOOIHASI KOHBEKIUS B OTPAHUYEHHOM 00bEMeE
(menu, 3a30psl). TermooOmeH mpu (a30BbIX MpeBpalieHusX. TermmoooMeH npu
KoHAeHcauuu napa. [nénouynas u kanenbHas koHAeHcauus. Teopust Hyccenbra.
[TonpaBounsie korddunrents! kK Teopun Hyccensra no JIaOyHI10By (Ha BOJTHOBOE TEUEHHE
U TIEPEMEHHOCTh (PU3NUECKUX CBOWCTB KOHJEHCaTa). TypOyJeHTHOE TeUeHUE TUIEHKU
KOHJIeHcaTa - pacdy€T kodhdunmenta termtootaauu (popmyna Jladyniosa). Teopus
Hyccenbra-JlabyHiioBa asst IuIEHOUHOM KOHACHCALMU HA TOPU30HTANIbHOM TpyOe.
BiusiHre ckopocTH Mapa, COCTOSHUS MOBEPXHOCTH, BIAXKHOCTH U IEpErpeBa mnapa,
npuMecei Bo3ayxa B nape. TermooOMeH npu KOHJIeHcaluu napa B Tpyoax. TemooOmeH
npu kuneHuu xuakocrend. Kpusas kunenus. [1y3ppbKoBO€ U MIIEHOYHOE KUTICHUE.
Kputnueckuit panuyc my3sippka. CKOpOCTh pocTa Imy3bIpbka. OTPBIBHOW THAMETP
ny3bIpbka. YacToTa oTphiBa My3bIpbKOB. Pacuér koaduiinenTa TerniooTaa4u npu
y3bIPbKOBOM KUIIEHUHU B 00JIbIIOM 00bEMe. Kputnueckue TemioBbie Harpy3Kku rnpu
KkuneHuu. Terootaada npu mi€HouHoM kunennu. Kunenue B TpyOax. Pexxum Teuenus
NapoXKUAKOCTHOM cMecu. [ mapoarHamMuka u TEII00OMEeH Mpy KUIIEHUH B TpyOax.
Kpusuce Ternootaauun nepBoro u BToporo poaa. Pacuér korddunnenToB 3amnaca 10
Kpusuca. TermooOMeH U3 TydeHueM, CIOKHBINA TeriooomeH. dusndeckas npupoaa,
MOHSTHUS U 3aKOHBI TETUIOBOTO M3Ty4eHUs. IHTerpanbHblil U CEKTPaJIbHbIE
XapaKTEPUCTUKHU IHEPTUH U3TYUYCHUS: MOTOK, INIOTHOCTh NOTOKA U UHTEHCUBHOCTh
u3NydeHus. MeTton MHOTOKPATHBIX OTPaXKEHUIH U METO]T MOJHBIX MTOTOKOB U3 1yUCHHUS.
Krnaccudukanus mnotokoB uzinydeHus. JIlyducTelil TEI000MeH MEXAY JBYMsI
0e3rpaHUYHbIMU MJIACTUHAMHU, JIBYMSI KOHIICHTPUYECKUMU chepamu u ABYyMsI
KOAKCHAJIbHBIMU LUJIUHAPAMHU. YIJIOBBIE KO (ULIMEHTHI U3Ty4eHus. TeopeTuieckue
OCHOBBI COBPEMEHHBIX 30HAJBHBIX METOJIOB PacuéTa TEII00OMeHa U3TyUYEHUEM.
WNurerpanbhbie ypaBHeHHs u3ayueHus. OCHOBBI METO/IOB pacuéra TerjaoooMeHa
U3JIYYEHUEM OT U3JIyYarolle U MONIONIAOIIEH Cpebl K TOBEPXHOCTSIM HArpeBa
TEMI000MEHHBIX yCTpoicTB. 3akoH byrepa. [lormomarenbHas ciocoOOHOCTh U CTENEHB
YEPHOTHI cpejibl (MPOAYKTOB cropanus). DddexkTuBHas AjuHa ayda. Pacuér ternmooOmeHa
B CHUCTEME TuIa «ra3 B o0omouke». [ToHsTre o Meronax pacuéra clo)KHOTO TeIooOMeHa
(pamuanmoOHHO-KOHIYKTUBHOTO U PaAHAIlMIOHHO-KOHBEKTUBHOT0). MaccooOMeH.
Huddysus. [ToTok Macchl KOMIIOHEHTa. BEKTOp TIIOTHOCTH MOTOKA MacChl CMECH.
Konnenrpanuonnas nuddysus. 3akon Guka. Koapduument quddysun. Tepmo- u 6apo-
b dy3ua. MaccoTnada, MaTeMaTHUYE€CKOE OMMCAHUE U aHAJIOTHSI IPOLIECCOB MACCO- U
teriooomena. J(uddepeHnnanbubie ypaBHEHUS COBMECTHBIX MPOLIECCOB MACCO- U
terioooMena. J{uddy3uoHHbIN MOTPaHUYHBIN CIIOH. AHAJIOTUS TPOIIECCOB MAacCO- U
teriooomena. Jluddysuonnsie ananoru urcen Hyccensra u [lpanarins. CooTHomeHus
MaTepUajibHOTO U SHEPreTHUeCcKoro dbananca s MexdazHon rpanuibl. Ciydai



nofynpoHunaeMon mexdaznoi rpanuiibl. @opmyna Credana. CredanoB notok. Macco-
U TETUI00OOMEH MPHU UCTIAPEHUH B TApOra3oBylo cpeny. AquadbarHoe ucnapenue. Macco- u
TEMJI000MEH MpU KOHACHCAIMH Mapa U3 MaporazoBoil cMecH. TeroruapaBInyecKuil
pacuéT TerIooOMeHHBIX anmnaparoB. Kinaccudukaims TemiooOMEeHHBIX anmmapaToB.
VYpaBHeHus TerioBoro OanaHca u Teronepenaadn. CpeaHenorapupmMuiecKuit
TEMIIEPATYypPHBIA HAop. [ IpAMOTOK, IPOTUBOTOK, CIIOKHBIE CXEMBI IBUKCHUS
TEIJIOHOCUTENEH. [ MapaBIuyeckoe COPOTUBIEHUE TEIUIOOOMEHHBIX alnapaToB.
[lonHTEpBAIBHBIN TETUIOTUAPABINYECKUHN pacu€T. [IoHsATHE O pacyéTe CMECUTENBHBIX
TEMI000OMEHHUKOB U O PacU€Te pereHepaTuBHBIX TEMIOOOMEHHBIX AIIapaToB.

2. Komnerenuuu ody4awmerocsi, opmupyemMbie B pe3yJbTare 0CBOEHMSI

AUCHUIIJINHbBbI

[Tnanupyemble pe3yabTaThl OCBOCHUS
OIT BO (xomneTeHuun)

[Tnanupyemsble pe3yabTaThl
OOy4eHWsI 110 TUCIUTUTHHE

VYK-1 CriocobeH ocymecTBIATh MOUCK,
KPUTHYECKHUIT aHAJIM3 ¥ CHHTE3 HH(opMaImy,
MPUMEHATh CUCTEMHBIN MOAXOJ JJISl PELIEHUS

IIOCTABJICHHBIX 33/1a4

3naeT: CriocoOeH OCyLIeCTBIATh MOKCK,
KPUTHUECKUI aHallu3 U CUHTE3 UHPOpMAIIHUH,
[MPUMEHSATh CUCTEMHBIN MMOAXOJ ISl PELIEHUS
MOCTaBJICHHBIX 3a]1ay.

YMmeeT: CrucTteMHbIe TOAXO/bI K PEIICHUIO 3a/1a4
reHepanuu, TpaHcopMaly U MoTepb TEIIOTHI Ha
[IPOMBIIIVICHHBIX TPCANIPUATUAX.

NmeeT nmpakTrueckuil onsIT: Mcronb3oBaHus
JAuarpaMm, HOMOrpaMM, CripaBOYHbIX JaAHHBIX JJI
[peIIeHus 3a/1a4 M0 BEICHUIO PEKUMOB pabOThI
TETIOMEXaHUYEKOTO 000PYI0BaHUS
MPOMBILIUICHHBIX TPEITPUITUMN.

3. Mecro nucuuninubl B ctpykrype OII BO

[lepedens MpeAnIeCTBYIOMNX TUCIUATUIHH,
BUJIOB pabOT y4eOHOTO MmiaHa

[TepeyeHp MOCTEMYIONIMX AUCIIATLINH,
BUJIOB paboT

1.0.11 ®uzuka,
1.0.01 Uctopus Poccun,
1.0.13 MadopManimoHHbIE TEXHOJIOTHH

1.®.06 Teopust aBTOMaTu4eCKOTO yIpPaBICHUS

TpC6OBaHI/ISI K «BXOJAHLIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOIZ JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PE3YJILTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTLINH:

Jucnuminna

TpeboBanus

1.0.13 UndopmanmoHHbIE TEXHOJIOTHH

3uaer: OCHOBHBIC TOHATHS HH)OPMATUKH U
WH(POPMAITMOHHBIX TEXHOJIOTHH; METOJIBI U
mporecchl cOopa, mepeaadn, 00padboTKu U
HaKOIICHHSI HH(OPMAIINN; 3aKOHBI U METOJIBI
HAKOIIJICHHUSI, TIepeiaun U 00padoTku nH(pOpMaILUU ¢
MTOMOIIIBIO KOMITbIOTepa;, COBpeMEHHBIC
WHGOpPMAITMOHHBIE HH()OPMAIIMOHHBIE TEXHOJIOTHH,
TEXHHKY, IPUKIIAIHBIE TIPOTPaMMHBIC CPEJICTBA TIPH
pelIeHnu 3a7a4 MpodeCCUOHABHOM IeATENHHOCTH
TeXHOJIOTHH, OCHOBHEBIC SI3BIKU TIPOTPAMMHUPOBAHUS
U X 0COOCHHOCTH NIPU UCTIOJIB30BAaHUH YMEET:




lcnosib30BaTh BO3MOKHOCTH BBIYUCIUTEIBHOU
TEXHUKH U ITPOrPaMMHOTO 00eCTIieueHUs st
perieHus 3a1a4 00paboTKky HHGOPMAITIH;,
Mcnonp30BaTh COBpEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU, TEXHUKY, IPUKIIATHBIE IPOTPAMMHBIE
CpeICTBa MpH pelIeHUH 3a/1a4 MpodeccruoHatbHON
nesTenbHOCTH, Mcnonb30BaTh nporpaMMHbIE
CpeICTBa MPU MPOEKTUPOBAHUU OOBEKTOB
DHEpreTuyecKkon orpaciu Mmeer npakrudyeckuit
onbIT: PaboTer Ha [I9BM ¢ npukiagHeMu
MpOrpaMMHBIMU cpeficTBaMu, Vcnonb3oBanus
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHUH,
KOMIBIOTEPHOU TEXHUKH U MPUKJIIATHBIX
MIPOrpaMMHBIX cpeAcTB, Hanmncanus mpukiagHbIx
nporpaMm AJist U poBHU3aLUN 0OBEKTOB
npodeccuoHaNbHOMN 1eATeIbHOCTH

1.0.01 Uctopus Poccun

3naeT: MexaHu3M BO3HUKHOBEHUS MPOOIEMHBIX
CUTYallMil B pa3Hble UCTOPUUECKUE FMIOXH., 3AKOHBI
NCTOPUYECKOTO PA3BUTHS U OCHOBBI
MEXKYJIBTYpPHON KOMMYHUKALIMHU. YMEET:
AHaIIM3UPOBATH PA3TUIHBIC CITOCOOBI TPEOOICHUS
MPOOJIEMHBIX CUTYyAIlHii, BOBHUKABIINX B UCTOPHH,
OCYIIECTBIISITH TOUCK, aHAJIU3 U CUHTE3
ucTopuueckoit unopmanuu., OnieHnBaTh
TOCTHKCHUS KyJbTYPBI HA OCHOBE 3HAHUS
MCTOPUYECKOTO KOHTEKCTA, aHAIM3UPOBATh
[pa3HOO0Opa3ue KyJabTyp B Ipoliecce
MEXKYJIBTYPHOTO B3aumojencTBus. meet
MPAKTUYECKUIN ONBIT: BhIsABICHUS U
CHUCTEMAaTHU3ALMK PA3JIMYHBIX CTpATeTruil JEHCTBUI B
MPOOJIEMHBIX CUTYyalUsIX., BiajgeHus: HaBbIKaMU
OepeKHOTO OTHOIIEHUS K KyJABTYPHOMY HACIIEIUIO
[Pa3JIMYHBIX AITOX.

1.0.11 ®usnka

3naer: OCHOBHBIE METO/IbI HAYYHO-
HCCIIEI0BATENIbCKON AEATEIbHOCTH METOIaMU
byHnameHTanbHON Qpu3nku, @yHIaMeHTaIbHbIE
pasnens! Gu3nky,[1oaxoap 1 METO/IbI MEXaHUKH,
Gu3uKM KoeOaHu 1 BOJTH, TEPMOTUHAMUKH,
KJIACCUYECKOIN U KBAHTOBOM CTaTUCTHKH,
MOJICKYIISIPHOH (PH3HKH, TTOBEJICHHS BEIIECTB B
SJIEKTPUYECKOM M MarHUTHOM TIOJISIX, BOTHOBOM U
KBaHTOBOW ONTHKU. METOJIBI M CPEJICTBA U3MEPEHUS
(GU3NUECKUX BETMYMH; METObI 00paOOTKH
KCTIEpUMEHTAJIBHBIX JaHHBIX YMeeT: BriaensaTs u
CHCTEMaTH3UPOBaTh OCHOBHBIE U/IEU B HAYUHBIX
TEKCTaX; KPUTUIECCKH OIICHUBATH JTIFO0YI0
MOCTYTAOLIYI0 HHPOPMAIUIO, BHE 3aBUCUMOCTH OT
WCTOYHHKA; N30eTraTh aBTOMAaTHIECKOTO IPUMEHEHHUS
CTaHJapTHBIX (HOPMYI U MPUEMOB IPU PEIICHUU
3anad, Mcnonbs3oBarh 3HaHUS (PyHIaMEHTaIbHBIX
OCHOB (PM3UKHU B 00yueHHH U NpodeccnoHaIbHON
NesITeTTbHOCTH, B MHTETPUPOBAHUN MMEFOIIIUXCS
3HaHUi, HapallMBaHUHM HAKOIUIEHHBIX 3HAHUHN
[IprMeHsTh OCHOBHBIE 3aKOHBI MEXaHUKH,
TEPMOJMHAMUKHU, MOJIEKYISIPHO-KUHETHYECKOM

TEOpUH, JEKTPOJAUHAMUKH, ONTUKH, (PU3UKHU aToMa,




siIpa IS peIIeHHs] BOSHUKAIOMINX 3a7a4. YMETh
paboTaTh ¢ U3MEPUTEITHLHBIMU IPUOOPAMHU. YMETh
BBITIOHSITH (PU3UYECKUI KCTIEPUMEHT,
00pabaThIBaTh Pe3yabTaThl K3MEPEHU, CTPOUTH
rpaduKy 1 TPOBOAUTH TpadUIeCKU aHAITN3
OTIBITHBIX TaHHBIX MIMeeT nmpakTu4ecKuil OmbIT:
COopa, 00paboTKH, aHaTTN3a U CHCTEMaTH3aI[uN
nHGOpMAIUH 110 TEME UCCIIeI0BaHMs; HABbIKAMU
BHIOOpA METOZIOB M CPEJICTB PEIICHUS 3a/1a4
uccienoBanus, PU3NYECKOro IKCIepUMEHTa 1
YMEHHSI IPUMEHSITh KOHKPETHOE (hU3HUECKOE
coJiep>KaHUE B MPUKIIAAHBIX 3a/1a4ax Oymyieit
CHEIMAIBHOCTH, POBEICHUS PACYETOB, KaK MPH
pEIlIeHnH 3aj1a4, TaK U IPU HaAyYHOM IKCIIEPUMEHTE;
0(OpPMIICHHUSI OTYETOB IO Pe3yabTaTaM
MCCJICIOBAaHMIA;pa0O0THI C U3MEPUTEITHLHOM
anmapaTypoi, B TOM 4ucie ¢ IuppoBoi
W3MEPUTEITLHON TEXHUKON HaBbIKaMU 00pabOTKH
DKCTIEPUMEHTAIBHBIX TAHHBIX M OIEHKU TOYHOCTH
M3MEpEeHMIT; aHaIu3a MOJyYeHHBIX Pe3yIbTaToB, KaK

[PCIICHHNA 3a1a4, TAK SKCIICPUMCHTA U I/ISMepCHI/Iﬁ

4. O0béM 1 BUIBI YUeOHOI1 padoThI

OO6m1ast TpyA0€MKOCTh JUCHUIUIMHBI COCTABISET 2 3.€., 72 4., 36,5 4. KOHTaKTHOM

paboThI
Pacnipenenenue no cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
4

OO6mas Tpy10EMKOCTh AUCITUTUIMHBI 72 72

AyoumopHvie 3auamusi: 32 32
Jlexuuu (JI) 16 16
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI

aynuTopHbIX 3aHsaTHil (I13) 16 16
Jlabopatopusie pabotsl (JIP) 0 0

Camocmosmenvuas paboma (CPC) 35,5 35,5
KontponbHoe Meponpusitue Ne5 6 6
KontponbHoe meponpusitue Ne2 6 6
KonrtponpHoe Meponpusitue N 6 6
MTOITOTOBKA K MU PepeHITnaTbHOMY 3a4eTy 5,5 5.5
KontponsHoe Meponpusitue Ne3 6 6
KonTponsHoe mepornpusitue Nel 6 6

KoHCynbranuy 1 NpoMeKyToYHasi aTTeCTalus 4,5 4,5

By koHTpOs (3a4eT, qud).3a4eT, IK3aMeH) - nud.3ager

5. ConepkaHue TUCHMIIIIMHBI

No
pasmenal

HanmenoBanmne pasaciioB AMCHUIIIIMHBI

OObeM ayTUTOPHBIX 3aHATUIH
10 BHJIaM B 4acax




Bceero J| II3 JIP
1 |OcHOBBI TEIIIONEPEAAUH 8 4 4 0
2 |TennonmpoBOJHOCTH 8 4 4 0
3  |Terutoornaya. KOHBEKTUBHEIA TEILIOOOMEH 8 4 4 0
4 TermiooOMeH U3TydeHUEM. Tvel'IJ'IOBBIe MOTEPH TEIIOBBIX U 2 4 4 0
PIIEKTPOTEXHUYECKUX YCTPONCTB U arperaToB
5.1. Jlekuuu
Ne No Koz-
nexuuulpasena HaunmenoBanue wim KpaTkoe CoAep:KaHue JIEKITMOHHOTO 3aHITHS BO
JacoB
1,2 1 OCHOBBI TeIUIONEpEIadr 4
3,4 2 |TemnonmpoBOAHOCTH 4
5,6 3  [Temnoormaua. KOHBEKTUBHEBIN TEIO0OMEH 4
73 4 TeriooOMeH u3myueHueM. TemIoBbie OTEPH TETUIOBBIX M AJIEKTPOTEXHUYECKUX 4
’ YCTPOMCTB U arperaTton

5.2. llpakTHyecKne 3aHATHSA, CEMUHAPBI

Kon-
Ne No
HaumeHoBaHMe WiH KpaTKoe COJepKaHUE MPAKTUIECKOTO 3aHSATHS, CEMIUHApa BO
3aHATHA[pa3IeNa]
4acoB
1,2 1 |OcHoBBI TEIIIONIEpEAAYN 4
3.4 2 |TennonpoBOAHOCTH 4
5,6 3  [Temmoormaua. KoHBEKTHBHBIN TEIIIO00MEH 4
73 4 TermooOMen nznmyueHueM. TerioBbie MOTEPHU TEIUIOBBIX U AIEKTPOTEXHIUUECKUX 4
’ YCTPOMCTB M arperaTton
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brinonuenne CPC
Cnucoxk nureparypsl (¢ yKa3aHUEM Kon-
IToxsug CPC pasnenos, riaB, cTpanuil) / cceika Ha  [CeMmecTp| BO
pecypc 4acoB
KpacHowekos, E. A. 3anaunuk no
Tertonepenade Yueo. s By30B. - 4-¢ U3,
KontpoasHoe meporpusitue NeS5 4 6
p potp nepepad. - M.: Dueprus, 1980. - 287 c. un.
[cTpanutb! 2-120]
Kpacnomiekos, E. A. 3agaunuk mo
Teruionepenaue Yueo. s By30B. - 4-e u3l.
KonTponsHOe meporpusitue Ne2 ’ 4 6
p potp nepepad. - M.: Dueprus, 1980. - 287 c. ui.
[cTpanuLbl 2-120]
Kpacnomiekos, E. A. 3agaunuk o
Teruronepenade YueO. st By30B. - 4-€ U3,
KonTponsHoe mepomnpusitue Ned 4 6
p ponp nepepad. - M.: Dueprus, 1980. - 287 c. wi.
[cTpanub! 2-120]
noAroToBka K quddepennmanbaomy 3auety |[Kpacnomiekos, E. A. 3amauynuk no 4 5,5




Teruionepenade YueO. s By30B. - 4-e U3,
nepepad. - M.: Dueprus, 1980. - 287 c. wi.

[cTpanubl 2-120]

KpacHouekos, E. A. 3anaunuk no

Tertonepenade Yueo. s By30B. - 4-€ U3,

Kontpomsroe meponpusrue No3 nepepad. - M.: Dueprus, 1980. - 287 c. ui. 4 6
[cTpanute 2-120]
Kpacnomekos, E. A. 3agaunuk mo

KomTpombHoe MeponpusTie Nel Teruionepenaye YueO. s By30B. - 4-€ U3, 4 6

nepepad. - M.: Dueprus, 1980. - 287 c. u.

[cTpanuLbl 2-120]

6. @oH/1 OLIEHOYHBIX CPEICTB /1JIfA NMPOBeAeHHUsI TEKYIIer0o KOHTPOJISA YCIeBaeMOCTH,
NMPOME;KYTOYHOM aTTecTalumn

KoHTpomns kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OTICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEILHOCTH 00yYarOIUXCSl.

6.1. Kontpoabubie meponpusitust (KM)

Ne | Ce-
KMjmectp

Bun
KOHTPOJISt

Ha3zsanue
KOHTPOJIBHOTO
MEPOTIPUSTHS

Makc.

Bec Oan

[Topsanok HauncneHus
(LN (e):]

Yuu-
THIBA-
erca B [TA

Texyuuit
KOHTPOJIb

KonTponbHOe
Mepornpustue Nel

[TucbMEeHHBIN OIIpoC
OCYILIECTBIISIETCS Ha
MOCJIETHEM 3aHITHU
M3y4aeMoro pasjerna.
Crynenty 3agatorcs 3
BOIIPOCA U3 CIIUCKA
KOHTPOJIbHBIX
BOIIPOCOB.

Bpewmsi, oTBeIeHHOE HA
ornpoc -15 MUHYT.

[Ipu oueHnBaHUU
[pE3yJIBTaTOB
MEPOTPUSITUS
MCIIOJIb3YEeTCS
0aNTbHO-PEUTHHTOBAS
CcHUCTEMa OIICHUBAHUS
[PEe3YJIBTATOB YUeOHOM
NesATeTbHOCTH
00yJarommxcs
(yTBepxeHa
MIPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179).
[IpaBUIBHBIN OTBET Ha
BOIIPOC COOTBETCTBYET
2 Gannam.

HacTu4HO NpaBUIILHBII
OTBET COOTBETCTBYET 1
Oasty.
HenpaBuiabHbIN OTBET

Ha BOIIPOC

nudpepeHIpoBaHHbII
3a4eT




cooTBeTcTBYET 0
0aJIIoB.
MakcuMalbHOE
KOJINYECTBO OaJJIOB —
6.

Becosoit

K03 HUITHEHT
MeponpusaTus — 1.

Texymmii
KOHTPOJIb

KonTponsHOE
MepornpusaTre Ne2

[TceMeHHBIN onpoc
OCYLIECTBIISIETCS HA
MOCJIETHEM 3aHITHH
M3y4aeMoro paszena.
Crynenty 3agatorcs 3
BOIPOCA U3 CIIMCKA
KOHTPOJIbHBIX
BOIIPOCOB.

Bpewms, oTBeIeHHOE Ha
onpoc -15 MUHYT.

[Ipu ouennBannmn
pE3YIBTAaTOB
MEPOPUSIITUS
MCIIOJIb3YETCS
0aNIbHO-PEUTHHTOBAS
CHUCTEMA OLICHUBAaHUS
[PEe3YJIBTATOB YUeOHOM
e TEIIBHOCTH
00yJarommxcs
(yTBepxeHa
MPUKA30M PEKTOpa OT
24.05.2019 . Ne 179).
[IpaBUIIBHBIN OTBET Ha
BOIIPOC COOTBETCTBYET
2 Ganam.

HacTU4HO NpaBUIILHBIN
OTBET COOTBETCTBYET 1
Oaty.
HenpaBwibHbIN OTBET
Ha BOIIPOC
cootBeTcTBYET ()
0asoB.
MakcumanbHOe
KOJIMYECTBO 0aJIIOB —
6.

Becosoit

k03 punreHT
MepOnpHsITHS — 1.

¢ depeHIINPOBAHHBIH]
3a4eT

Texymmii
KOHTPOJIb

KontponsHOe
Mepornpusitiue Ne3

[IcEMEHHBIN OnpocC
OCYILIECTBIISIETCS HA
[MOCJICIHEM 3aHATHU
M3y4aeMoro pasjena.
CryneHnty 3aaatorcs 3
BOIIPOCA U3 CIIUCKA
KOHTPOJIbHBIX
BOIIPOCOB.

Bpewms, oTBeIeHHOE Ha

onpoc -15 MUHYT.

i pepeHIIMPOBaHHBIN
3ager




[Ipu oueHnBaHuM
pe3ynbTaToB
MEPOTPUSITHS
HCIIOJIb3YETCS
0aJIbHO-PEUTHHIOBAs
CUCTEeMa OLICHUBaHUS
[pe3yaBTaTOB Y4eOHOM
NeSITeIbHOCTH
00yJaronmxcs
(yTBepKIeHa
[IPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179).
[IpaBUIIBHBIN OTBET Ha
BOMPOC COOTBETCTBYET
2 Ganmam.

UacTryHO TpaBUIIbHBIN
OTBET COOTBETCTBYET 1
Oasty.
HenpaBuibHbIN OTBET
Ha BOIIPOC
cooTBeTcTBYET 0
0aJIoB.
MaxkcuMalIbHOE
KOJIM4ECTBO OAJIOB —
6.

Becosoii

K03 HUITHEHT
MeponpusaTus — 1.

Texymmii
KOHTPOJIb

KontponbHoe
Meponpusitre Ne4

[ceMeHHBIN onpoc
OCYLIECTBIISIETCS HA
MOCJIETHEM 3aHITHH
M3y4aeMoro paszena.
Crynenty 3agatorcs 3
BOIPOCA U3 CIIMCKA
KOHTPOJIbHBIX
BOIIPOCOB.

Bpewms, oTBeIeHHOE Ha
onpoc -15 MUHYT.

[Ipu ouennBanumn
pE3YIBTAaTOB
MEPOTPUSITUS
MCIIOJIb3YETCS
0aNIbHO-PEUTHHTOBAS
CHUCTEMA OLICHUBAaHUS
[PEe3yJIBTAaTOB YUeOHOU
NIESTEIIBHOCTH
00yJarommxcst
(yTBEepxaeHa
MPUKA30M PEKTOpa OT
24.05.2019 . Ne 179).
[IpaBUIIBHBIN OTBET Ha
BOIIPOC COOTBETCTBYET
2 Ganam.

HacTU4HO NpaBUIILHBIN
OTBET COOTBETCTBYET 1
Oasty.

Qg pepeHIIMPOBaHHBIN
3ager




HenpaBuiibHbINM OTBET
Ha BOIIPOC
cooTBeTcTBYET 0
0aJsoB.
MaxkcuMaIbHOE
KOJIM4ECTBO OAJIOB —
6.

Becosoii

K03 PUITHEHT
MeponpusaTus — 1.

Texymmii
KOHTPOJIb

KonTponsHOE
Mepornpustue Ned

[TceMeHHBIN onpoc
OCYLIECTBIISIETCS HA
MOCJIETHEM 3aHITHH
M3y4aeMoro paszena.
Crynenty 3agatorcs 3
BOIPOCA U3 CIIMCKA
KOHTPOJIbHBIX
BOIIPOCOB.

Bpewms, oTBeIeHHOE Ha
onpoc -15 MUHYT.

[Ipu ouennBannmn
pE3YIBTAaTOB
MEPOTPUSITUS
MCIIOJIb3YETCS
0aNIbHO-PEUTHHTOBAS
CHUCTEMA OLICHUBAaHUS
[PEe3yJIBTAaTOB YUeOHOU
e TEIIBHOCTH
00yJarommxcst
(yTBEepxaeHa
PUKA30M PEKTOpa OT
24.05.2019 . Ne 179).
[IpaBUIIBHBIN OTBET Ha
BOIIPOC COOTBETCTBYET
2 Ganam.

HacTU4HO NpaBUIILHBIN
OTBET COOTBETCTBYET 1
Oaty.
HenpaBwibHbIN OTBET
Ha BOIIPOC
cootBeTcTBYET ()
0asoB.
MakcumanbHOe
KOJIMYECTBO 0aJIIOB —
6.

Becosoit

k03 purreHT
MepONpUsITHS — 1.

nudpepeHIMpOBaHHBIH]
3a4er

[Tpome-
JKyTOYHAs
aTTecTanus

JuddepennmpoBaHHbIHI
3a4er

[IcEMEHHBIN OnpocC
OCYILECTBIISIETCS B
YCTAHOBJICHHBIN JI€Hb
10 rpauKy ceccuu.
Crynenry 3anarorcs 3
BOIIPOCA U3 CIIUCKA
BOIIPOCOB. Bpems,

OTBCACHHOC HA ONpOC -

nudepeHIpoBaHHbIN
3a4eT




15 MuHyT.

[Ipu oneHnBaHUU
[pE3yJIbTaTOB
MEPOTPUSIITUS
MCIIOJIb3YyeTCS
0aNTbHO-PEUTHHTOBAS
cHUCTEMa OIICHUBAHUS
PE3YJIBTATOB YUCOHOU
NesATEeTbHOCTH
00yJarommxcs
(yTBEpKIeHa
MIPUKAa30M PEKTOpa OT
24.05.2019 1. Ne 179)
[IpaBUIBHBIN OTBET Ha
BOIIPOC COOTBETCTBYET
2 Gannam.

HacTu4HO NpaBUIILHBII
OTBET COOTBETCTBYET 1
Oasy.
HenpaBuiabHbINA OTBET
Ha BOIIPOC
cooTtBeTcTBYET 0
0aJIoB.
MakcumanbHOE
KOJTMYECTBO OAIOB —
6.

BecoBoii

K03 HUITHECHT
MeponpusITHs — 1.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun npomexyTouHOR Kpurepun
[Ipouenypa npoBenenus
aTTecTaluu OIICHUBAHUS
KoHTponbsHbBIE MEPOTIPUATHS TPOMEKYTOUHON aTTECTALUN
ABIISIFOTCA 00s13aTebHBIMU. [[MCbEMEHHBIH onpoc
OCYIIECTBIISICTCS B YCTAHOBJICHHBIHN JICHD 10 TPa(UKy CECCHU.
Crynenty 3aiaiTcs 3 Bompoca U3 crrcka BOmpocoB. Bpewms,
N OTBEJICHHOE Ha onpoc -15 MunyT. OTinyHo: Benuunna  |B cooTBeTCTBUU
i epeHIrpOBaHHBIN B 0
e periTiHTa oOyuatomerocs o agucrurinHe 85...100 % c . 2.5,2.6
Xopoto: Bennunna peiiTuHra 00y4aronierocs mno [Tonoxxenus
nucuuruinHe 75...84 % YnosnerBopurtenbHO: Bennunna
peiituHra oby4atomierocs no aucuuruimae 60...74 %
HeynosnerBopurensHo: Bennunna peiftunra odydaromierocs
o gucrumummae 0...59 %
6.3. Ilacioprt goHIa OLIEHOYHBIX CPEACTB
K p 5 Ne KM
OMIIETCHITUH €3yJIBTaThl 00yUCHUS LRl

3HaeT: Criocoben OCYHICCTBJIATH IIOUCK, KpI/ITI/I‘{eCKI/Iﬁ aHaJIM3 U CMHTC3

[MOTCPHb TCIIJIOTHI Ha MPOMBIINIICHHBIX MMPCATTPUATHUAX.

VK-1 WHGOPMAIUH, TPUMEHITH CHCTEMHBIN MOIXOT JIJISl PEIICHUS TOCTABICHHBIX HAHAHHH
3ajad.

VK-1 YmeeT: CucteMHbIE IOAXOBI K PEIICHUIO 3a/1au TeHepaluu, Tpanchopmaru v | | ||, [.[,

- T T T T T




MMeet npakTuueckuil onsIT: Vcrons3oBaHus quarpaMM, HOMOTpaMM,

VK-1 CITPAaBOYHBIX JJAHHBIX JIJIS1 PEIICHUS 3a4a4 110 BEICHUIO PEKUMOB PabOThI
TEIIOMEXaHUYEKOr0 000PYI0BaHUS IPOMBIIIUICHHBIX MPEIIPUSTHIA.

TumnoBbie KOHTPOJIBHBIC 3aJaHUS 10 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 HH(OPMALIMOHHOE 00ecredeHUe TUCHMILIMHBI

IMeuaTHasi yueOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAsL TUMepamypa:
1. Kpacnomekos, E. A. 3agaunuk no teruionepeaade Yueo. A1 By30B. -
4-¢ u3n., nepepad. - M.: Dueprus, 1980. - 287 c. ui.

0) OononrHUMENbHASL IUMePamypa.:
1. Muxees, M. A. OcHoBsl Temionepenauu [ Texcrt] M. A. Muxees, 1. M.
Muxeesa. - 3-e uzn., penp. - M.: BACTET, 2010. - 342, [1] c. w., Tabm.

8) omeuecmeenHuvle U 3apy0edtCHble JHCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpeHnsl

2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1. 1. Kupumnos B.B. TeopeTtnueckune 0CHOBBI
TeroTexHuKu. Termomaccooomet . TekcT yueOHoe mocoOue it CaMOCTOSIT.pabO0Thl
ctyaenToB.B.B. Kupuinos.,;Ox-Ypan.roc.yH-
T,Kad.IIpom.temnosnepreruka: FOYpl'Y.-Uensounck:uznarensctso FOYpl'Y,2008.-
7lc.

U3 HUX: yuebHO-Memooudeckoe obecnedenue camoCmoamenbHol pabomul cnyoenma:
1. 1. Kupunnos B.B. TeopeTtnueckue 0CHOBBI
TeroTexHuKu. TemomaccooomeH . TekcT yueOHoe mocoOue i cCaMOCTOSIT.pab0Thl
ctyaenToB.B.B. Kupuinos., JOx-Ypan.roc.yH-
T,Kad.IIpom.remnosnepreruka: ;O Ypl'Y.-Uensounck:uzgarenscrso FOYpl'Y,2008.-
Tlc.

JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTaIl U

HaunmenoBanne
Bu ecypca B
No a peeyp . bubnuorpaduyeckoe onrcanue
JTUTEPATYPBI|  AIIEKTPOHHOM
dbopme

DHepro-u pecypcocOepekeHIE B TEIJIOIHEPTETUKE U COLUAIBHON
chepe.Marepuanbl HayYHO-TEXHUIECKON KOH(DEPEHINH CTYICHTOB,
acriipaHToB, yueHbIX. Yenssounck. M3a-so OYpI'Y.2013-2020r.T.
https://www.elibrary.ru/title_about new.asp?id=48782

1 DKypnanel |eLIBRARY.RU

[TepeyeHb KCIIOIB3YEMOTO IPOrPAMMHOTO 00€CIICUCHHMS
1. Microsoft-Windows(6eccpouHo)

[Tepedenp ucnonb3yeMbIx MpoheCcCHOHANBHBIX 0a3 TaHHBIX U MH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:



1. -baza nanasix BUHUTU PAH(6eccpouno)

8. MaTepI/IaJIbHO-TeXHI/I‘lECKOC o0ecrneyeHue AUCHUIIINHBI

No OcHoBHOE 000pyIOBaHKE, CTCH/IbI, MAKEThI, KOMITLIOTEPHAS] TEXHHKA,
Bun 3ansTuit a I_I MPEIyCTaHOBJIECHHOE MPOrPaMMHOE 00€CIIEYCHHE, UCTIOIB3YyEeMOE JIJIst
YA Pa3IMYHBIX BUJIOB 3aHITHI

crenab! "[IpuHumMnuaneHelie TemuoBbie cxeMbl TOLL", makeTsl

[IpakTuueckue N
ARSI 1 272  |TermnoMaccooOMEHHOro 000pyIOBaHHUs: IIIACTUHYATHIN TEINIOOOMEHHUK,
COMUHADLL (1) [BepTukanmbHBIN TPyOUATHIN TErI00OMEHHBIH anmapat. O6pasert
p TEIIOPHEPTreTHUECKOT0 000PYI0BaHMsI - TEIIOBOM HACOC.
272a G
Jlexuun MYJIBTUMEAUNHBIA KOMILJIEKC

(1)




