MUHHUCTEPCTBO HAYKH W BBICILIEI'O OBPA30BAHWA
POCCUNCKOM ®EJIEPALIMA
MdenepaikHOe rocyapeTBeHHoe Glo/keTHOE 0bpa3oBaTenbHOe
yupeskienue Beiciero obpasopanns «CapatoBekuii rocyAapCTBEHHBIN TeXHHUECKHH
yHusepcuTer umenn larapuna 10.A»

[TpodeccHonanbHO-TICAArorHYecKuit KOJIeK

AT N
0 NTBEPKIAIO
Hupegegp THIK GI'TY wmeny Narapuna F0.A.
‘, JLA. Poxkora
: 2().‘21 r.

PABOYASI TPOTPAMMA YYEBHOW JUCHHUIIINHDI
OI1.05 TEPMOJAUHAMMWKA, TEILTONMEPEJIAYA H 'HJIPABJIMKA

CreuHaibHOCTh
20.02.04 MOKAPHAS BE3OITACHOCTD

Pabouas nporpaMma paccmoTpesa

HQ 3aCeIaHHN METOAMHMECKOH KOMUCCHH

no cnennansHocTaM «IloxkapHas 6e30nacHOCTh M 3aUIHTa B
Ype3BbIYANHBIX CHTYALHAXN

npotokon Ne 10 oT« 4R » a0 2021 r.
[Npeacesarens MK 2ol M.C. bapaesa

Caparos 2021




PaGouass mporpamma ydeOHOW IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBHH C
denepa’abHbIM TOCYJAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAApTOM (Hanee —
®I'OC) no crneuruanbHOCTH CPEeHEro MPoPEecCHOHAIIBHOTO 00pa3oBaHus (nanee -
CIIO) 20.02.04 [loxkapHast 6€30MacHOCTh, YTBEPXKICHHOTO MPUKA30M
MunucrepctBa oOpazoBanus u Hayku P® ot 18.04.2014 r. Ne 354

Paspaborunk: IlerpoBuueB U.B. - npenoxasarens [IIIK CI'TY umenu ['arapuna
IO.A.

PenieHseHTsr:
Buytpennuit: MensuukoB U.H. — npenonaBatenb BbICIIEH KBaTu(hUKAITMOHHON
kareropuu [IIIK CI'TY umenu I'arapuna FO.A.

Buemnunii: Munexuna T.M. — mnpenojaBarenb BbICIIEH KBaTu(DUKAITMOHHON
kareropun CapaTOBCKOTO KOJIIekKa MalIMHOCTpoeHud U sHepretuku ®I'bOY BO
«CI'TY umenu I'arapuna F0.A.»



COJEPKXAHHUE

IMACIHOPT PABOYEHM I[IPOIPAMMBbI YUYEBHOM
JTUCHHUTILINHBI

CTPYKTYPA M COJAEPKAHHUE  YYEBHOM
TV CHUILIAHBI

YCJIOBUS PEAJIM3ALIMYA TTIPOTPAMMBI YYEBHOM
JUCHUTIIMHBI

KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JUCHHUIIJIMHBbI

14

16



1. ACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIJUCHUTLTAHBI
OI1.05 TEPMOJINHAMMUKA, TEIVIOIIEPEJAYA U I'HIPABJIMKA

1.1. O6n1acTh NpuMeHeHUs1 padoyeil MPOrpaMmMbl

PabGouas mporpamMmma y4eOHON MUCIUIUIMHBI SIBJSETCS YaCThIO MPOTrpaMMBbI
MOATOTOBKHU CHEIMAIUCTOB cpenHero 3BeHa (maiee - [IIICC3) B cooTBETCTBUM €
dI'OC CIIO no cnenmansHOCTH 20.02.04 TToskapHas 6€3011aCHOCTbD.

1.2. MecT0 AUCHMIUVIMHBI B  CTPYKType MPOrpaMMbl  HOATOTOBKH
CIeLMAJTUCTOB CPeIHero 3BeHa:
JlucuuniauHa  BXOAUT B MNPOQPECCHOHANBHBIA  LHMKJI, B  COCTaB
obmenpodeccHoOHaTbHBIX JUCITUTUIHH.

1.3. lesan u 3a1a4u TpeOOBAHMS K Pe3y/IbTaTAM OCBOEHHUS TUCIHHUIJIMHbI:

N3yyenne JUCHUIUIMHBI HaNpaBieHO Ha GOpMHUpPOBaHUE OOMMX U
po(heCcCHOHATBHBIX KOMIIETEHIIUN, BKIIIOYAIOIINX B C€0s CIIOCOOHOCTB:

OK 1. IloHnMaTe CyIIHOCTh U COLMAJIBHYI0 3HaYUMOCTb CBOEH Oymyuieil
npodeccun, MposIBIATH K HEW YCTOMYMBBINA HHTEPEC.

OK 2. Opranu3oBblBaTh COOCTBEHHYIO JEATEIbHOCTb, BHIOUpATh THUIIOBBIE
METO/Ibl pelieHus: NpodecCUOHATBHBIX 3aja4, OLIEHUBATh UX 3(PPEKTUBHOCTh U
Ka4eCcTBO.

OK 3. IIpynuMats pemeHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYalUsIX U
HECTH 33 HUX OTBETCTBEHHOCTb.

OK 4. OcyuiecTBasTh MOUCK U UCIIOJIb30BaHUE MH(OpMauU, HEOOXO0AUMOU
1U1s1 3PEKTUBHOTO BBINOJHEHUS MPO(PECCHOHANBHBIX 3374, MPO(PECCHOHATBHOTO
Y JIMYHOCTHOTO Pa3BUTHSL.

OK 5. Hcnonb3oBaTh WHGOOPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTUU B
npohecCHOHATBHOM NesTENbHOCTH.

OK 6. Paborate B KOJUIEKTHBE U KoMaHzae, 3(PGEKTHBHO OOIIATHCA C
KOJIJIEraMu, PYKOBOJICTBOM, JIFOJJbMH, HAXOJSAIMMHUCS B 30HAX MOXKapa.

OK 7. bparp Ha ce0s OTBETCTBEHHOCTh 3a pabOTy UJIEHOB KOMAaHJbI
(MOTYMHEHHBIX ), pE3yJIbTaT BHIMIOTHEHUS 3a/IaHUN.

OK 8. CamocTosTenbHO ONpenesiTh 3a7add  MNpodhecCUOHATBHOTO H
JMYHOCTHOTO Pa3BUTHUSI, 3aHUMATHCA CaMOOOPa30BAHNEM, OCO3HAHHO TUIAHUPOBATH
MOBBIIIIEHNE KBATU(DUKAIIUH

OK 9. OpueHTHpOBaThCS B YCIOBUSX YacTOW CMEHBI TEXHOJOTUM B
podeCCUOHATILHON JIEeATEIIbHOCTH.

I1IK 1.1. Opranu3oBbIBaTh HECEHHUE CIY>KOBI U BBIE3] IO TPEBOTE JACKYPHOTO
KapayJa Io>KapHOW YacCTH.

I[IK 1.2. IIpoBoAuTh MOJATOTOBKY JHUYHOIO COCTaBa K JEUCTBUAM IO
TYLIEHHIO TI0KapOB.

IIK 1.3. Opranu3oBbIBaTh AEHCTBUSA 110 TYLIEHUIO MT0KAPOB.

[1K 1.4. Opranu3oBbIBaTh MPOBEICHUE aBAPUIHO-CIIACATEIHHBIX Pa0OT.



I[IK 2.1. OcymecTBiasiTh NPOBEPKH IMPOTUBOIOKAPHOIO COCTOSHHUSA
IPOMBIIIJIEHHBIX, CEJIbCKOXO3SIICTBEHHBIX OOBEKTOB, 3JaHUNH M COOPYKEHUM
Pa3JINYHOrO HA3HAYECHUS.

I[IK 2.2. Pa3pabarbiBaTh MEpOIPUATHS, OOECHEUMBAIOIINE IOXKAPHYIO
0€30MacHOCTh  3[aHUH, COOPYXEHHM, TEXHOJIOTMYECKUX  YCTAHOBOK H
IIPOU3BOJICTB.

IIK 2.3. IIpoBoauTH IPaBONPUMEHUTEIIBHYIO JACSITEIBHOCTD 10 IPECEUYEHUIO
HapyLEeHUH TpeOOBaHUI MOKAPHOM 0€30MaCHOCTH MPU KCIUTyaTalluH OOBEKTOB,
31aHUHN U COOPYKEHUU.

[IK 2.4. ITpoBOaUTH HNPOTUBONOKAPHYIO MIpOIaraHay U o0y4yaTh TpaxaaH,
nepcoHan 00bEKTOB MpaBUIaM MOXKAPHOI 0€30MacHOCTH.

I[IK 3.1. Opranu3oBbIBaTh perjiaMeHTHOE OOCITy>KMBaHUE IMOKAPHO-
TEXHUYECKOTO BOOPYKEHHUSI, aBAPUIHO-CIIACATEIBHOTO 000PYA0OBAHMS U TEXHUKH.

[IK 3.2. Opranu3oBbIBaTh PEMOHT TEXHUYECKUX CPEJICTB.

I[IK 3.3. Opranu3oBbIBaTh KOHCEPBALMIO U XPAaHEHUE TEXHUYECKUX U
aBTOTPAHCIIOPTHBIX CPEICTB.

B pesynpraTe ocBOeHHS Y4eOHOH IUCHUIUIMHBI OOYYAIOIIUICS 0JIKEH
YMeEThb:

-MCII0JIb30BaTh 3aKOHBI UJICATBHBIX Ia30B MIPU PEIICHUN 33/1aY;

-pemaTh 3aJadyd 10 ONPEACICHUIO KOJIWMYECTBA TEIUIOTHI C TMOMOIIBIO
3HAYEHHUU TEIJIOEMKOCTH U YJIEJIbHOM TEIUIOTHI CrOPaHus TOILINBA;

-onpenensatb KO3 (UIMEHTHl  TEIJIONPOBOJHOCTA U TEIUIOOTIAA4yHu
PaCUETHBIM ITyTEM;

-OCYILIECTBIIATh PACUYEThl THAPABIMYECKUX MApaMETPOB: HAMOpP, PaCXom,
MOTEPU HAIOPOB, TUAPABINYECKAX COMPOTUBIICHUN;

-OCYIIECTBIIATh PacyeThl M30BITOYHBIX JABJIICHUH IIPpH TUApOyAape, IpHU
JIBUKCHUM KUJIKOCTH.

B pesynpraTe ocBOeHHS Y4eOHON AUCIHUILIMHBI OOYYAIOIIMICS 0JIKEH
3HATh:

-IPEeIMET TEPMOJIUHAMUKHU U €T0 CBSI3b C IPYTUMH OTPACIIAMU 3HAHUM;

-OCHOBHBIC ITOHSITHS U OTNIPEACIICHHS, CMECH Pad0UMX TeJ;

-3aKOHBI TEPMOJIMHAMUKHU

-peajibHbIE Ta3bl U Maphl, UACATbHbBIC Ta3bl;

-ra30BbI€ CMECH;

-UCTEUYCHHUE U JPOCCEITUPOBAHUE TA30B;

-TEPMOJMHAMUYECKUN aHAIU3 TI0Kapa, MPOTEKAIOIIETO B IOMEIICHUY;

-TEPMOJUHAMUKY MTOTOKOB, (hazoBbIie MEePEXO/IbI,
XAMHUYECKYIOTEPMOANHAMUKY;

-TEOPUIO0 TEIMJIOOOMEHA: TEIJIONPOBOJHOCTh, KOHBEHIIMIO, W3Iy4eHUE,
TeIIonepeaauy;

-TOIUIMBO U OCHOBBI TOPEHHUS, TEILNIOTEHEPUPYIOIIUE YCTPOMCTBA;

-TEPMOTa30/IMHAMUKA TT0KAPOB B TOMEIICHUY;

-TEIUIONEPEada B MOKAPHOM JIENIE;



-~OCHOBHBIC 3aKOHbI PaABHOBCCHUA COCTOAHUA KUAKOCTHU,
-OCHOBHEIC 3aKOHOMCPHOCTHU ABWKCHUS JKUIKOCTH;
-IIPUHOUIIBI UCTCUCHUSA JKUAKOCTHU U3 OTBepCTI/IfI N HaCaJdoOK;
-IIPUHIMAIIBI pa6OTBI TnAPABIIMYCCKUX MAallIMH U MCXAdHU3MOB.

1.4. Koim4ecTBO YaCOB HA OCBOEHHE MPOTrPaMMbl y4eOHOH JUCHUIIIMHBI:
MaKCHMAaJIbHOW y4eOHOM Harpy3ku odyuaronierocs 227 4acoB, B TOM YHCIIE:
00s13aTeNbHON ayIUTOPHON yueOHO Harpy3ku obydaromierocst 152 gaca;
CaMOCTOSITENIbHOM paboThl 0Oydaromierocs 75 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUIIJINHBI

2.1. O0bem y4yeOHOM QTMCHMILIMHBI M BHABI Y4e0OHO padoThI

Bun yueOHo# padoThl

O0BeM yacoB

MakcumajbHas y4yeOHasi Harpy3ka (Bcero 1Mo mnporpamme 227
JAMCIHMILJIMHBI)

O0s13aTeIbHASI Ay TUTOPHAN YUueOHAast HAarpy3Ka (Bcero) 152
B TOM YHCIIE:

JICKIINH, YPOKH 46
NPAKTUYECKHUE 3aHATHS 96
71a00paTOPHBIE 3aHATHS 10
CamocrosiTebHas padora o0yuyarommxcsi odyuyarouierocsi (Bcero) 75

[TpomexxyTouHas arrectanus B popme:
HuddepennupoBaHHOro 3a4era — 3 ceMecTp
Ox3ameHa — 4 cemecTp




2.2. TemaTuyeckuii JIaH u coaep:xkanue yueonoi gnucuumianabl OIL0S Tepmoamnamuka, Tensonepenada u ruipaBjinKa

HanmenoBanue Copaepxxanne y4e0HOro MaTepHaJia, JJabopaTopHble H MPaKTHYeCKHe 3aHATHS, O0bem | YpoBeHb Koasbt
Pa3esioB U TeM CamocTtosiTeqbHast paboTa ody4yaromuxcs o0yyammuxcs odyyaomnierocsi, Kypcopasi padéora 4YacoB | OCBOCHMHA | KOMIICTCHLMN,
(mpoeKT) (eciu npedycmompensi), UHble BUAbI Y4e€0HOH paGoThl B COOTBETCTBHH C Y4eOHBIM ¢opmMupoBanu
IJIAHOM 10 KOTOPBLIX
CIoco0CTByeT
3JIEMEHT
MPOTrPaAMMBbI
1 2 3 4 5
Pa3nea 1. 'mapaBanka 94
Tema 1.1 Coaep:xaHue yueOHOro MaTepuaJia 18 OK 1-9
OcHoBnble nousitust | [lonstue o xunkoctu. du3nyeckue CBOWCTBA XUAKOCTU. [laBieHue, BUIBI U €IUHUIIBI I1IK 2.1-2.3
THAPaBJIHKH. n3MepeHus. ['uapocrarnueckoe IaBieHHE, €ro CBOMCTBA. /laBneHue KUIKOCTH Ha IUIOCKHE 2 1
OcHoBHBIE 3aKOHBI | TOBepXHOCTU. OCHOBHOE YpaBHEHHE I'MJIPOCTATUKH.
paBHOBecHs IIpakTnueckoe 3ansaTue Nel Pemenne 3anay no teme: «OnpeneneHne pU3n4ecKux CBOMCTB 2 2
COCTOSHUSA KUIKOCTH»
KHIAKOCTH. IIpakTnueckoe 3ansaTue Ne 2 Penienue 3a1a4 Ha 3aKOHbBI THAPOCTATUKH 4 2
CamocrosiTeibHasi padora oOyuaromuxest Nel IlpubGopsr mist u3mepenus (uznyeckux
cBoicTB xuakoctu. [Ipubopsl 11 u3mepenus nasneHus. [Ipocreiimme ruppocraTuyeckue
MalmuHbl.  ['Opu3oHTanbHass M BEPTUKAJIbHAs  COCTABIAIOIIME  CUJIBl  JIaBJICHHUS. 10 3
I'unpocraTtuueckoe naBieHue B mokosmemcs raze. LleHtp naBnenus. 3akoH Apxumena.
3akon Ilackans. 3akoH cooOmaromuxcs cocynoB. PaccMoTpeTh AaBieHHE XHIKOCTH Ha
KPHBOJIMHEHWHBIE TOBEPXHOCTH.
Tema 1.2 Coaepxanue yueOHOro MaTepuaJia 14
OcHoBHBIE 3ajaun, OCHOBHBIEC NOHATHUS M ONpPEAENICHHs TMAPOAVMHAMUKH. ['MIpaBIudecKue 3JIEMEHTHI 4 1
3aKOHOMEpPHOCTH [IOTOKA. YpaBHEHUE bepHyIIM i1 UaealbHOU KUJKOCTH.
ABHIKEHUS IIpakTnyeckoe 3ansaTne Ne 3 Pemenue 3a1a4 o reme: [ 'napaBinyueckue 3JIeMEHThI TOTOKA 2 2
xuAKocTH. OcHoBBI | [IpakTHyeckoe 3ansaTHe Ne 4 Pelenue 3a1a4 ¢ NpMMEHEHMEM ypaBHeHus beprymm 4 2
THAPOAUHAMHKH CamocrosiTesibHass padora oOydarommxcsi Ne2 [Ipumepbl IpakTHUECKOIO NMPUMEHEHMS
ypaBHEHUW ruapoauHaMuku. M3mepenue pacxoma u ckopoctd. [IpuMeHeHUE B TEXHUKE 4 3

ypaBHeHUs bepHyuM (KOHCHIEKT).




Tema 1.3 Coaep:xkaHue y4eOHOro MaTepuaja 16
I'mppaBiauveckue Pexxumbl aBmkeHus xuakoctd. Yucno Pelinonbaca. O0mue ypaBHEHUS IS ONPEICICHUS
CONPOTHUBJICHUSA [IOTEpPU HAmopa IpU paBHOMEpHOM JABMkeHMH. Iloreps Hamopa B TpyOax HEKpYIJIOTo 4
ceueHust. MectHoe conpoTtusienue. KoagpuuueHTsl MECTHBIX CONPOTUBICHUN. Bo3MOXKHbBIE
croco0bl CHUKEHHMsI TOTEPb Hanopa B Tpydax
IIpakTnueckoe 3ansitue Ne 5 Pemenue 3a1au no treme: OnpesesieHne pexuMoB IBUKCHUS 2
KHUJIKOCTU
IIpakTnueckoe 3anaTue Ne 6 Pemenue 3agau o reme: JlamuHapHO€ T€UEHUE KUIKOCTU B 2
TpyOompoBogax
IIpakTnueckoe 3ansaTue Ne 7 Pemenue 3anau no teme: TypOyleHTHOE Te€UEeHUE KUIKOCTH 5
B TpyOOnpoBoAax
IIpakTnyeckoe 3ansitue Ne 8 Pemenue 3agau no teme: OnpezeneHue MOTEph HAIOpa Ha 2
MECTHBIX THJPABINYECKUX COMPOTUBIICHUSAX
IIpakTnueckoe 3ansaTHe Ne 9Pemenue 3amau no Teme: OmpexpeneHue oOOIUX HOTEPb 2
Harnopa B TpyOOIpOBOAAX U PYKaBHBIX JIMHUSIX
CamocrosiTesibHass padora ody4yarommxcest Ne3. PaccMoTpeTs BOIpoc O CONPOTUBIIEHUH
npu OOTEeKaHWW Teld W JBUKEHHE TBEPJAbIX TEI B BOCXOJSANIEM IIOTOKE >KUIKOCTH. 2
Bo3MoskHBIE CcIIOCOOBI CHIDKEHHs MMOTeph Hamopa B TpyOax. [loHsTHe O THIpaBIMuYecKH
TJIAJIKUX U THAPABIMYECKH HIEPOXOBATHIX TpyOax.
Tema 1.4 Coaeprxanue yueOHOIro MaTepuaa 20
JABuxenune Ha3znauenne wu wiaccupukauus TpyOonpoBoaoB. ['mapaBianueckue XapaKTepPUCTHUKH
JKHJKOCTH B TpyoonpoBooB. OcHOBHBIE (HOPMYIIBI ISl pacyeTa TpyOoorpoBo1oB. ['uapaBarueckuil ynap 2
TpyOOnpoBoaax B TpyOompoBoax. [IpuuuHel ruipaBiInyeckoro yaapa.
IIpakTnueckoe 3ansitue Ne 10 Pemenue 3anau o reme: ['uapaBandeckuil pacdeT MpocThIX 4
HaAIMOPHBIX TPYOOIIPOBOIOB
IIpakTuyeckoe 3anaTue Ne 11 Pemenune 3amau mo teme: Pemenue 3amad mo Tteme: 4
['upaBnuyueckuii pacyeT CI0KHBIX HAIOPHBIX TPYOOIPOBOJIOB
JlabopaTopHoe 3anstue Nel ['mnpaBnudeckuii yaap B TpyOax 2
CamocrosiTesibHasi padora olOyuyarommxcsi Ned TpyOompoBoabl, paboTaromue Mo
BakyymMoM. [lone3Hoe WCMnoab30BaHUE THIIPABIMYECKOTO yaapa. AHAIUTUYECKUH pacyer 8

npocToro TpyoompoBoga. [I'padoanamuTuueckuii pacder mpocToro TpyOONpoBOAA.




['upaBnuueckuil pacyeT pa3BeTBIECHHOrO TPYOOIPOBOA.

Tema 1.5 Coaeprxanue yueOHOIro MaTepuaJa 16
ITpuHIHNIBI Hcredenune )XUIKOCTH Yepe3 MaJloe OTBEPCTHE B TOHKOM CTEHKE.
HCTeYeHHUs Hcredyenne XUAKOCTH NpU INEPEMEHHOM Hamope. lcreueHue >KMIKOCTH IOJ YPOBEHbD. 4
KUJKOCTH U3 VcTedenue xuIKOCTH U3 HacaKoB. VM3yueHne mpakTH4eCKOro MpUMEHEHHs HAaCa/IKOB
OTBepPCTHH H IIpakTnueckoe 3ansaTne Ne 12 Pemenue 3amau no teme: lMcredeHue >KUIKOCTH 4epes 6
HACAI0K OTBEPCTHS M HACATKU
IIpakTnueckoe 3ausaTue Ne 13 Pemenue 3agau no teme: ['napaBnudeckue cTpyu 2
CamocrosiTesibHasgs padora oOyyamommxcss NeS BrinosHeHHE pacueTHBIX 3aJaHuil K 4
MIPAKTUYECKON paboTe
Tema 1.6 Coaep:xaHue yueOHOro MaTepuaJia 10
IIpunuune! padorer | O6mue noustus o Hacocax. Knaccudukanus HacocoB. [IpuHIUIBI paOOTHI THAPABINYECKUX
TUAPAaBINYECKUX MaIlIMH U MeXaHU3MOoB. L{eHTpoOexHbIe HacOChl M UX OCHOBHBIE XapaKTEPUCTUKHU. DIIEMEHTBI 2
MAIIMH U TeopuH paboyero Kosieca LEHTPOOEKHOro Hacoca. IlopiiHeBble HACOCHI U MX OCHOBHBIE
MeXaHU3MOB xapakTepucTHKu. CTpyiHbIE HACOCHI
JlaGopaTtopHoe  3ansiTme N2 l3ydyeHue KOHCTPYKIMM IEHTPOOESKHBIX HACOCOB U 2
OpPUEHTHUPOBOYHOE ONPEJIIIEHNE UX OCHOBHBIX MTaPAMETPOB
CamocrositesibHass pabdora oOy4darommxcesas Ne6 PaccMorpers mnpuHLIUI AEHCTBUS
TUIPaBIMYECKUX MalluH. MOIIHOCTh MOTOKa M MOIIHOCTh Hacoca. Bpibop Hacoca,
o0ecreynBaroIero 3aaHHbli pekKuM paboThl ceTu. XapakTepucTHka Hacoca. Pabora Hacoca 6
Ha ceTb. PerynupoBanue. OObEMHBIN rHAPONPUBO/: TUIIBI U Ha3HaueHue. [ uapoanmnaparypa.
[TaeBmoOnpuBOI.
Paznen.2. Tepmoaunamuka 64
Tema 2.1 Conep:xxaHue yueOHOro MaTepuaja 2 OK 1-9
peamer 3amaun ¥ METOJbl TEXHUYECKOHW TepMoAuMHaMHMKH. ['a3 kak pabodee Ttemo. IlomsTue [IK 2.1-2.4
TEPMOAUHAMMKH U TepMOJAVHAMUYECKON  cHcTeMbl.  [IOHATHS  WMOeanbHOTO M pPEATBHOIO  Ta30B. IK 3.1-3.3
€ro CBsI3b ¢ ApyrumMH | TepMoaMHAMUYECKUE TAPAMETPBI COCTOSHUS BELIECTB. 2
0Tpac/IsAMM 3HAHMH.
OcHOBHbIE NOHATHS
U onpeaesIeHusd,
Tema 2.2 Coaeprxanue yueOHOro MaTepuaJa 18
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3aKOHBI
TEPMOAUHAMHUKH.
T'azoBBIE cMecH.

3aKOHBIUCANBHBIX T'a30B. YPaBHEHHE COCTOSHUS HCalIbHBIX U pealibHbIX Ta3oB. ['a3oBas
noctosiHHas. [lonsitue o cmecsix. 3akon JlambroHa. TemiIoeMKOCTh T'a30B U HUX CMECEH.
YpaBuenue Maiiepa. [lepBblii 3aK0H TepMOJMHAMUKHU. BTOPOi1 3aKOH TEPMOAMHAMUKHI

IIpakTnueckoe 3ansaTne Ne 14 Pemenue 3a1a4d ¢ NpUMEHEHUEM 3aKOHOB WJIEAJIbHBIX I'a30B

IIpakTuyeckoe 3ansitue Ne 15 Pemienue 3agad 1o teme: Pacder TEII0EMKOCTH T'a30B U UX
cMecel

IIpakTuyeckoe 3ansiTue Ne 16 Peiienue 3a/1a4 Ha epBhI 3aKOH TEPMOAMHAMUKU

IIpakTuyeckoe 3ansiTue Ne 17 Peiienue 3aj1a4 Ha BTOpOM 3aKOH TEPMOJIUHAMUKHI

I NI )

NN NN

CamocrosiTesibHasag padora odydarommxca Ne7 CrocoObl MOJMy4eHUS] Ta30BBIX CMECEH.
OCHOBHBIC XapPaKTEPUCTHKH CMECH. BBINMOJIHEHHE pacUeTHBIX 3aJaHUil K MPaKTHYECKUM
paboram

Tema 2.3
TepMoaguHaMuyecku
e

npouecchbl ¥ HUKJbI.

Coaep:xaHue y4eOHOIro MaTepHuaJia

18

Knaccudukanuss TepMOAMHAMUYECKUX IPOIECCOB M3MEHEHUS COCTOSHHSA Padoyero Tela.
KpyroBele nponecchbl nian nukibsl. [Ipsimble u oOpatHble 1ukibl. Tepmudeckuid KIT/I.

IIpakTnueckoe 3ansitue Ne 18 Pemenue 3amau mo teme: OmpenesieHue HanpaBiICHUS
TEPMOAVMHAMUYECKUX IIPOLIECCOB.

IIpakTuyeckoe 3anaTue Ne 19 Pemenue 3anau no teme: Bona u BoasHoit map. [Iporeccs
WM3MEHEHUs COCTOSIHUS BOJISIHOTO Mapa

CamocrosiTesibHasa padora odyuarommxcsa Ne§ [lonsrue suransnuu. [loHsTHE SHTpONHH.
AHanmu3 mnpocTeHIuX TEPpMOAMHAMUYECKHUX MPOLECCOB: H30XOPHOrO, M300apHOrO,
M30TePMUYECKOT0 U anuadbaTHoro. [lomuTpornHeie mpoieccsl. AHAIU3 MPSMOT0 U 0OpaTHOTO
nukia Kapuo. Bogsnoit nap. [Iponecc napoobpazoBanusi.

Tema 2.4
Hcteuenue n
ApocceTMpOBaHuUe
ra3oB M NapoB

Conep:xxaHue yueOHOro MaTepuaJia

12

[Tonsitue 00 wucreyeHuu. Pexumbl wuctedeHus. JlpoccenupoBaHue Ta3oB W TApOB.
Hcnonbs3oBanne mponeccoB UCTEUYEHHS U ApoccenupoBanus. KpuTuueckue naBieHUs U
CKOpPOCTbh HUCTEUYECHUsI. MaKCUMAJIbHBIN pacxo]l raza

IIpakTuyeckoe 3ansitue Ne 20 Pemenne 3anau no teme: VcreueHue u ApoccenrpoBaHue
ra3oB M I1apoB

CamocrosiTeibHasi padora oOyuyaromuxcs Ne9 Comna u auddysopsl. Kpurnueckue
JABJICHHS U CKOPOCThb UCTeYeHUsl. MaKkcuMalbHBIN pacxo rasa.

IIpome:xxyTouyHas arrecranus - IuddepeHunpoBaHHbINA 3a4eT
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Tema 2.5 Copep:kanue y4eOHOTro MaTepuaa 4
Tepmoaunamuka Tepmoaunamuka mnoTtoka. @a3zoBble Tmepexoabl. YpaBHeHue Kralinepona—Knaysuyca. 2
NOTOKOB, a3oBbIe Tepmoxumus.
nepexousbl, CamocrosiTesibHas padoTta odyuarwmmxcs Nel( 3akon ['ecca. Ypasaenus Kupxroda.
XUMHYecKast 2
TEPMOIMHAMUKA;
Tema 2.6 Coaep:xanue y4eOHOIro MaTepHuaJia 10
Tepmorazogunamuk | O6uue ceeaenus. CpeqHeoObEMHbBIE TAPAMETPHI COCTOSIHUSI Ta30BOM CPEIbl B TOMEIICHUH.
a MO0KapoOB B VYpaBHenue 6ananca noxapa. ['a3000MeH momeneHus ¢ oKpyKaroiieit cpeoid. Metoanka 2
NMOMelleHUM. HCCIeAOBaHMS TTOXKapa.
Tepmonnnamuyeckn | [lpakrudeckoe 3ansitue Ne 21 TepMoauHaMHYECKHi aHAIM3 TOXapa, MPOTEKAIOUIETO B 4
i aHAJIM3 moxkKapa, MTOMENICHU U
NMPOTEKAKIIEro B CamocrosiTesibHas padota odyuarommxcesi Nell TeriooOMeH B pa3BUTON CTaluu TMOXkKapa
MOMeIEeHUH (o0beMHbIE TOXKAphl). Tena000MEH CTPOUTENBHBIX KOHCTPYKIMHM B YCIOBMSIX HaudalbHOU 4
CTaJMM MOKapa U MPH JOKAIbHBIX MOXKapax
Paszpnen 3. Tenuionepenaua 71
Tema 3.1 Conep:xaHue yueOHOro MaTepuaJia 46 OK 1-9
Teopus OcHoBHbBIE TIOHATHS TeOpUH TeriooOMeHa. DopMbl Mepenayu Temna. TemTonpoBOIHOCTb. K 1.1-1.4
TeIJI000MeHa: [lepenava TemnoOTHl TEIJIONMPOBOAHOCTBHIO B TEJIAX PA3IMYHOIO arperaTHOrO COCTOSHHSL. [K 2.1-2.4
TeIJIONPOBOAHOCTH, | CBOOONHAs U BBIHYXKJEHHas KOHBeklusa. KoHBekTHBHBIN TermnooOMmeH. 3akoH HproToHa — 6 IIK 3.1-3.3
KOHBEKIIUS, Puxmana. TemmoBoe uznydenre. OCHOBHBIE OCOOCHHOCTH JIYYHCTOTO TEIJI0O0OMEHA B TEJIax
U3JIyueHue, Pa3IMYHOTO arperaTHOro COCTOsIHUA. Termioo0MeH Mpu MoKapax B MOMEIEHUSIX
Temonepeaaya; IIpakTHyeckoe 3ansaTue Ne 22 Pemenne 3anad no 3akony ®@ypse 2
Tensonepenaya B IIpakTnueckoe 3ansTue Ne 23 Pemenune 3amad mo Teme: Pacuer koadduimeHTa 2
MOKAPHOM J1eJ1e TETIOTPOBOTHOCTH
IIpakTuyeckoe 3anaTume Ne 24 Pemenuwe 3amau no Teme: Pacuer TemnonpoBOAHOCTH 4
OJTHOCJIOMHOM TIJIOCKOM CTEHKH MPH CTAIIHOHAPHOM PEKHUME TEeIlIonepeadn
IIpakTuyeckoe 3anaTume Ne 25 Pemenuwe 3amau no Teme: Pacuer TemnonpoBOAHOCTH 4
MHOTOCJIOMHOM IJTOCKOW CTEHKH NP CTAIMOHAPHOM PEKHMME TETUIONepeaue
IIpakTuyeckoe 3anaTue Ne 26 Pemenue 3amad no Tteme: PacyeT KOHBEKTMBHOTO 4

TEIIO0OMEHA IMPU KOHACHCAIIWU MMapOB U KUIICHUN )KHZ[KOCTCﬁ
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IIpakTuyeckoe 3anaTue Ne 27 Pemenue 3amay no reme: Pacder termooOMeHa U3JIydeHHEM 2 2
IIpakTuyeckoe 3ansaTue Ne28 Pemenue 3a1a4 o reme: CI0KHBIA TEII000MEH 2 2
IIpakTuyeckoe 3ansiTue Ne 29 Ternnonepeaaya B OKapHOM J€JIe 4 2
JlabopaTtopnoe 3ansitue Ne3OmpezneneHue TEIUIONPOBOAHOCTH MaTepuajga METOJI0OM 9 5
LWJIMHIPUYECKOTO CIIOs
JlabopaTopnoe 3ansitue Ned4 OripenesieHHe CTETIEHNU YEPHOTHI TOBEPXHOCTH METOJIOM JIBYX 9 2
STaJIOHOB
JlabopaTopuoe 3ansTue NeS liccrnenoBanue cBOOOAHO-KOHBEKTUBHOHN TEIJIOOTAAYU OT 9 2
TOPU30HTAJILHOTO LIMJIMHAPA BO3AYXY
CamocrositesibHass padora oOyuyarwmmuxcst Nel2. BpinojHeHHE pacyeTHBIX 3aJaHUM K 10 3
IIPaKTUYECKUM paboTam

Tema 3.2 Coaep:xanue y4eOHOIro MaTepHuaJia 11

TomymBo u ocHoBbl | [Tonstue TormuBo. CoctaB ToruBa. Buael TomnmuBa. ['openue Tomnusa. TeopeTtuueckuil u 5 1

rOpeHusl. JeWCTBUTENBbHBIN pacxo/1 BO3ayXa, He00Xo UMbl 1 ropeHus. CocTaB POJYKTOB TOPEHMSL.
IpakTuyeckoe 3anaTue Ne 30 OnpeseneHne TeIIOTH CrOpaHusl TOTIJINBA 4 2
CamocrositesibHass padora o0y4yarommxcsi Nel3. BeInonHeHHMe pacueTHBIX 3aJaHUN K 5 3
MIPaKTUYECKUM paboTam

Tema 3.3 Coaep:xaHue yueOHOro MaTepuaJia 12

Temnorenepupyrony | TermroreHepupyoImue ycTpoicTBa 2 1

He ycTpoiicTaa. IIpakTnueckoe 3ansaTue Ne31 TennoBoii pacueT koTioarperaTta 4 2
CamocrositesibHass padora oOy4yarommxcsi Nel4. BrinongHeHHWe pacueTHBIX 3aJaHUN K 5 3
MIPaKTUYECKUM paboTam

IIpomexyTouyHas aTTeCTANMSA - IK3aMeH

HToro no tucunniiuge: 227
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3. VCJOBHUSI PEAJU3ALIMM TPOTPAMMBI  YYEBHOM
JTUCLHUTIJIMHBI

3.1. TpeOGoBanuss K MHHHUMAJIbHOMY MAaTEpPHAJIbLHO-TEXHHYECKOMY
ol0ecre4yeHNI0 Y4eOHOM TMCHMILIMHBI

Peanuzamus mporpaMMbl AMCHUILIMHBL TpeOyeT Haludus J1abopaTopuu
TEPMOJIMHAMUKH, TEIUIONEPENAYN U THAPABIMKHA JUIsl IPOBEACHUS MPAKTUYECKUX
3aHSTHH, Ta0OPAaTOPHBIX 3aHSITHUM, TPYIIOBBIX U UHANBUIYATbHBIX KOHCYJIbTAIIUMN,
TEKYILIEro KOHTPOJIS U IPOMEKYTOUHOM aTTeCTAIUH.
O6opynoBanue:
- pabouee MecTo mperoaaBaTes;
- CTIeIMAIIM3UPOBaHHAs MeOETb (CTOJIBI, CTYJIbS 10 KOJIMYECTBY 00yJarouuxcs);
- IOCKa yYEHHYECKasl.
TexHuueckue cpeacTBa 00yyeHUS:
- KOMIIbIOTEP (HOYTOYK);
- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.
VYyeOHo-HArNIAIHBIE  MOCOOMS:  IUIaKaThl,  y4yeOHO-HArIsAHbIE  TOCOOUS,
o0ecleynBaIINe TEMaTUYECKUE WILIIOCTpAallMd Mo pabodeil mporpamme
JUCUUIUIMHBL, B TOM 4YHUCJIE, BHUICO-ayJUO MaTepuaibl, KOMIIbIOTEPHBIC
MpEe3EHTaLUU.

Kommsrorep UMEET JIOCTYH K 3JIEKTPOHHO-OMOJIMOTEYHBIM CHCTEMAaM,
BBIXOJ B TJI00QJIbHYIO ceTh VIHTEpHET, OCHAIIEH JIMIEH3UOHHBIM MPOTPAMMHBIM
o0ecrieueHueM.

3.2.Y4eOHO-MeTOAuYeCKOe " uH(pOpMaLIMOHHOE obecrieueHue
peajM3annu y4eOHOH TUCHHUIINHBI
OcHoBHBIE yueOHbIe U3IaHUSs
1. 'yceB, A.A. OCHOBBI TUPAaBINKU: YYEOHUK JJIs1 CPEAHETO MPO(HECCUOHATBLHOTO
obOpazoBanus / A. A. I'yceB. — 3-e u3g., ucnp. u gomn. — Mocksa: 3garenscTBo
FOpaiit, 2020. — 218 ¢. — (IIpodeccuonansroe obpazoBanme). — ISBN 978-5-
534-07761-2. — Tekct: nanektponnbii // DBC Opaiir [caiit]. — URL:
https://urait.ru/
2. CmupHoBa, M.B. Teoperndyeckue OCHOBBI TEIUIOTEXHUKHU: yueOHOE mocoOue
U1 cpeaHero npodeccuonansHoro oopaszosanus / M. B. CmupHoBa. — 2-¢ m3.
— Mocksa: M3marensctBo IOpaiit, 2020. — 237 c¢. — (IIpodeccunonanpHoe
obpazoBanue). — ISBN 978-5-534-12210-7. — Tekct: snekrponnsiii // DbC
FOpaiir [caiiT]. — URL: https://urait.ru/
3. Peiitep KA. Tepmomunamuka, Ttemuonepenaya u ruapaBiuka Y.1.
Tepmonunamuka u Teronepenada: yueonuk/ K.A. Peiitep — M.: KYPC — 2019 —
1874 c. (cpennee npodeccHOHAIBHOE 00pa30BaHKE)
4. Pelitep K.A. Tepmoaunamuka, Teronepeaaya u ruapasiuka U.2. ['mapasnuka:
yueOnux/ K.A. Peiitep — M.:. KYPC - 2019 - 1874 c. (cpennee
npodeccruoHanbHOe 00pa30BaHUE)
JlonmosiHUTEIbHBIE YUeOHbIEe U3IaAHMS
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5. byxaposa, I'. . ®uzuka. MonekynspHas ¢uznka U TepMoIruHaMuKka. MeTonuka
npenojaBaHus:  yueOHOe MocoOue Il  CpeAHero  MpodeccroHalIbHOTO
obopazoBanus / I'. JI. byxapoa. — 2-e¢ wu3m., ucnp. m npomn. — Mockga:
NznarensctBo FOpaiit, 2020. — 221 ¢. — (IIpodeccuonanbuoe oOpa3zoBaHue). —
ISBN 978-5-534-01363-4. — Tekct: anmektponusiii / ObC HOpaut [caiit]. —
URL.: https://urait.ru/

6. Epodees, B.JI. Temnorexuuka B 2 T. Tom 1. Tepmonunamuka u Teopus
TeruiooOMeHa: ydeOHMK IS cpeaHero mnpodecCHOHAIBHOTO 00pa3oBaHuUs /
B. JI. Epodees, A. C. Ilpsaxun, I1. 1. Cemenos; nox penakiueit B. JI. Epodeena,
A. C. Ilpsxuna. — MockBa: M3parensctBo  IOpaiit, 2020. — 308 c.—
(ITpodeccuonanbHoe obOpazoBanue). — ISBN 978-5-534-06945-7. — Tekcr:
anexkTponHsbli // OBC FOpaiit [caiiT]. — URL: https://urait.ru/
HNuTepHer-pecypcesl

7. AkaneMuk. CrnoBapu u SHIUKIIOTICTUH. Pexum JocTyna:
http://www.dic.academic.ru

8. O0pa3zoBaTeNbHBIA pecypc MO THAPABIUKE, TUAPO- U MHEBMOINPHUBOLY. Pexum
noctyna: http://gidravl.narod.ru

MeTtoauyeckue pexkoMeHAANUMH s  O0yYAlOIIMXCA 1O  OCBOEHHIO
TUCHUTITTHHBI

9. Meroauyeckue ykazaHus JJisi 00y4arolmMXcsl MO BBIMOTHEHUIO MPAKTUYECKUX
pabor.

10. Metoauyeckre ykazaHus JijIsi 00y4YaromMXCs MO BBITOJTHEHHUIO JIA0OPATOPHBIX
pabor.

11. Mertonuueckue ykazaHus JUisi OOy4YalOIIMXCS IO BBHITIOJHEHUIO 3aJaHUM
CaMOCTOSATEIIbHON paOOTHI.
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4. KOHTPO.Ib Y OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOHI

JTUCLHUTIJIMHBI

4.1. ®opMBbI U METO/IbI KOHTPOJISI M OLIEHKH Pe3YJIbTATOB 00y4eHHsl

Pe3ysabTarnl 00yyeHus

@®opMbI U METOBI
KOHTPOJISI 1 OLICHKH

OO01me KOMIETEHIINN .

OK 1. [ToHumaTh CyImHOCTH M COIMAIBHYIO 3HAYMMOCTh CBOEH Oymyrei
npodeccuu, NPOsBIIATh K HEH YCTONYMBBIN HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AEATEIBHOCTD, BEIOMPATH THIIOBBIC
METOAbl  peuleHus  Npo(ecCHOHAIBHBIX  3aJady,  OLEHMBATh  UX
3¢ (HEeKTHBHOCTH M KQ4eCTBO.

OK 3. IIlpuHumMaTh peiieHusi B CTaHJAPTHBIX U HECTAHIAPTHBIX CUTYyaIUAX
1 HECTH 3@ HUX OTBETCTBEHHOCTb.

OK 4. OcymecTBiasaTh TMOHUCK W  HCIOJb30BaHHE HH(POpPMAIIHH,
HEOOX0oaUMOM 11 A(PQPEKTUBHOTO BBIMOIHEHUS PO(ECCHOHATBHBIX
3aja4, Npo(ecCUOHAIBHOTO U JINYHOCTHOTO Pa3BUTHSL.

OK 5. Hcnonb3oBaTh MHDOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH
B IPO(eCCHOHATIBHOMN 1A TEbHOCTH.

OK 6. PabGorare B KoJuleKTHBE M KOoMmanze, 3(dekTuBHO oOmarscs ¢
KOJUIEraMH, PYKOBOJICTBOM, JIIOJIbMU, HAXOASIIIUMUCS B 30HaX IMOKapa.

OK 7. Bparp Ha ce0s OTBETCTBEHHOCTb 3a pPabOTy YJIEHOB KOMAaH]IbI
(OJUMHEHHBIX), pe3yJIbTAT BBIOJIHEHUS 3a/JaHU M.

OK 8. CamocToATenbHO OMNpeAensaTh 3afaud NpodecCHOHAIBLHOTO U
JUYHOCTHOTO pa3BUTHA, 3aHUMATbCA C€aMOOOpPa30BaHHUEM, OCO3HAHHO
IUTAHUPOBATh MOBBIIICHUE KBAIN(DUKALUT

OK 9. OpueHTHpoBaThbCS B YCJIOBHSX YaCTOHM CMEHBI TEXHOJIOTHHA B
poecCUOHATLHOMN 1EATEIbHOCTH.

[TpodeccuonanbHbIe KOMITIETCHITNH:

IIK 1.1. Opranu3oBblBaTh HECEHHE CIYXObl M BbIE3J 10 TPEBOIe
JEKYPHOTO Kapaysa M0oXKapHOH 4acTH.

IIK 1.2. IIpoBoguTh NOArOTOBKY JIMYHOIO COCTaBa K JEHUCTBUAM IIO
TYILIEHUIO MT0KaPOB.

IIK 1.3. Opranu3oBsIBaTh JEHCTBUS 10 TYLIEHHUIO TIOKapOB.

[IK 1.4. Oprann3oBbIBaTh POBEICHNE aBapUHHO-CIIACATENIbHBIX PadoT.
IIK 2.1. OcymecTBiasiTe NPOBEPKH IMPOTUBOIOKAPHOIO COCTOSHHUSA
MPOMBIIIJICHHBIX,  CEIbCKOXO3SNWCTBEHHBIX  OOBEKTOB, 3JaHUH U
COOPYKEHHMH Pa3IM4HOIO Ha3HAYCHHUS.

[IK 2.2. PazpaOarbeiBaThb MEpONpPUATHS, OOECIEUMBAIOLINE IOKAPHYIO
0€30MacHOCTb 3JIaHHH, COOPYXEHUH, TEXHOJOTHYECKUX YCTaHOBOK U
MIPOU3BO/ICTB.

I[IK 2.3. IlpoBoauTe IpaBONPUMEHUTENIBHYIO JESATENBHOCTh IO
MPECEUYCHUIO HApYyIMICHWH TpeOOBaHWW TMOXKApHOW O€30MaCHOCTH TIPH
HKCIUTyaTallui 0OBEKTOB, 3JaHUN U COOPYKEHUH.

[IK 2.4. TIpoBoANTH IPOTUBOMOXKAPHYIO MpoOMNarasay U o0y4yaTh rpakJaH,
NepcoHa 0OBEKTOB MTPaBUIIaM MOKAPHOM 0€30MacHOCTH.

I[IK 3.1. OpraHu3oBbIBaTh pErIaMEHTHOE OOCIY)XMBaHHE IOXKapHO-
TEXHUYECKOTO BOOPY)KEHHUS, aBapUIHO-CIIacaTeIbHOrO OOOpPYIOBAHUS H
TEXHUKH.

IIK 3.2. Oprann3oBbIBaTh PEMOHT TEXHUYECKUX CPEJICTB.

IIK 3.3. OpraHu3oBbIBaTh KOHCEPBAIIMI0 W XpaHEHUE TEXHUYECKUX H
aBTOTPAHCIIOPTHBIX CPENICTB.

Tekyiuii KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHHUE;

- BBIIIOJIHEHHUE
MUCHMEHHOW PaboTHI;

- BBIIIOJIHEHHUE
IIPAKTUYECKON pabOThI
(uHnuBUYyanbHAS popMma
paboThI);

- BBITIOJIHEHHUE
nabopaTopHOl paboTHI;

OneHka pe3ynbTaToB
BBIITOJIHCHU A
CaMOCTOSATENBLHOI PadOoThI

[Ipomexxyrounas
aTTecTauus B dopme
DK3aMeHa. Meton
IIPOBEJICHUS
IIPOMEKYTOUHON
aTTeCTallMU:  BBIIIOJIHEHUE
KOMIIJIEKCHOTO

OK3aMCHAIIlMOHHOT'O 3a/IaHUA
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YMETB:
-MCI0JIb30BATh 3aKOHBI UACAIBHBIX T'a30B IIPH PELICHUH 3a1a4;

-pemaTe 3aJa4d 10 OIPEACICHUI0 KOJIMYECTBA TEIUIOTHI € IOMOILIBIO
3HAYEHUH TEIJIOEMKOCTH U YAEIbHOM TEIJIOTHI CrOpaHus TOIUINBA,
-onpeaensaTh KO3 (UIMEHTH  TEIUIONMPOBOAHOCTH W TEIJIOOTIAuu
pacUeTHBIM ITyTEM;

-OCYLIECTBIIATh PACYEThl T'MAPABINYECKUX I1APAMETPOB: HAINOpP, PaCXof,
IIOTEPHU HAIIOPOB, TMIPABIMYECKUX CONPOTUBIICHUH;

-OCYILECTBIISITh pacdyeThl M30BITOUHBIX JABICHUHM NpU THApOyAape, Mpu
JBUKCHUM KUIKOCTH.

3HATH:

-IpeIMeT TEPMOJAUHAMUKH U €ro CBSI3b ¢ APYTMMU OTPACIAMU 3HAHUM;
-OCHOBHbIE IIOHATUS U ONPENEIEeHUs, CMECH pabouuX Tel;

-3aKOHBI TEPMOJINHAMHUKU;

-peabHble ra3bl U Maphl, UACAIbHBIC Ia3bl;

-ra30BbIE CMECH;

-MCTEYEHHUE U JPOCCEINPOBAHNE I'a30B;

-TEPMOJUHAMUYECKHUI aHAIIN3 M0Kapa, POTEKAIOIIETO B IOMEILICHNY;
-TEPMOIMHAMHUKY  TIOTOKOB,  (pa30Bble  MEpPeXoAbl,  XMMHUYECKYIO
TEPMOAVHAMUKY;

-TEOPUI0 TEIUIOOOMEHA: TEeIUIONPOBOJHOCTb, KOHBEHIHMIO, H3JIyuyeHHeE,
TeIIoneperayy;

-TOIUIMBO U OCHOBBI TOPEHM S, TEIIOT€HEPUPYIOLIUE YCTPOICTBA;
-TEpMOra30MHaMHUKa I10KapOB B [IOMEILIEHUH;

-TeIIoNnepeaaya B OXKapHOM JIEIIE;

-OCHOBHBIE 3aKOHBI PAaBHOBECHUS COCTOSIHUS KUIAKOCTH;

-OCHOBHBIE 3aKOHOMEPHOCTH JIBUKEHUS )KUJKOCTH;

-IIPUHLUIIBI HCTEYEHUS KUAKOCTH U3 OTBEPCTHI U HACAIOK;

-IIPUHLHMIBI Pa0OThI FMJIPABINYECKUX MAIIMH U MEXaHU3MOB.

4.2. DOHA OLEHOYHBIX CPEACTB /JJsl TPOBEJAEHHS] IMPOMEKYTOUYHOM

arTrecranmun OﬁyanOlHHXCﬂ Mo JTUCHMUIIINHE

IToxa3zaTenn u KPUMTECPHUH OICHUBAHUA KOMHeTeHHI/Iﬁ
Ilokazarenu wu KpUTCpHUHU OLCHHBAHUA KOMHCTCHHI/Iﬁ, OIMHMCAaHUEC IIIKaJl

OLICHHUBAHHA COACPIKATCA B IIPUTTOKCHUHA 1.

KoHTpoJIbHBIE U TeCTOBbIE 3a1aHUS
KonTposnbHble 3a1aHus cCOAEPKATCS B MPUIIOKEHUU 1.

MeToauveckue MaTepHuaJbl

Meroauyeckue Marepuasnsl, OINPEAENSIOINE MPOLELypPbI
3HAHWM, YMEHUH, XapaKTepu3yomux GOpMUpPOBaHUE KOMIIETCHIIUM, COAepKaTCs

B MIpUJIOKEHUU 1.

OLICHUBAHUA



Ipuiaoxenue 1

KoHTpoJibHO-011€eHOYHBbIE CpecTBa
AJIsl IPOBeeHNs] IPOMEKYTOUHOM aTTeCTAlMH M0 JUCUUILINHE
OII1.05 Tepmoaunamuka, Tenjonepeaadya u ruipaBjaiuKa

1.1. ®dopMa MNPOMEKYTOYHOH aTTeCTAMM: KOMIUIEKCHBIM »JK3ameH (4
ceMecTp).

1.2. Cucrema onleHUBaHUS Pe3yJbTATOB BbINOJHEHUS 3aaHU I

OneHuBaHuEe pe3yiabTaTOB BBHIMOJHEHUS 33JaHUM MPOMEXKYTOYHOW aTTecTaluu
OCYIIECTBIISIETCS HA OCHOBE CIEAYIOIIUX MPUHIIUIIOB:

JIOCTOBEPHOCTU OLEHKH — OLICHMBAETCS YpPOBEHb CPOPMUPOBAHHOCTH 3HAHMIA,
YMEHHUH, NPAKTUYECKOTO0 OMNbITa, OOMMUX U NPOPECCHOHATIBHBIX KOMIIETEHIIHUM,
MIPOJIEMOHCTPUPOBAHHBIX 00YUYAIONTUMUCS B XOJI€ BBITIOTHEHHUSI 3aaHHS;

aJICKBaTHOCTH OLIEHKHM — OLIEHKa BBIMOJIHEHUS 3aJaHUil JOJKHA MPOBOJIUTHCS B
OTHOUIEHUM TE€X KOMIETEHIINI, KOTOpble HEOOXOAUMBI JUIsl 3P PEKTUBHOTO BHITOITHEHUS
3aJlaHus;

HAJIC)KHOCTH OIICHKM — CHCTEMa OIICHMUBAHUS BBINOJIHEHUS 3aJaHUN JOJKHA
007a1aTh BBICOKOW CTENEHBIO YCTOMYMBOCTH IPH HEOJHOKPATHBIX OLIEHKAaX YpPOBHS
cOpMHUPOBAHHOCTH  3HAHUM, YMEHHWH, MPAKTUYECKOTrO  OmbITa, OOWUX U
npodecCuOHANBHBIX KOMIIETEHIIUN 00YJaroIINXCs;

KOMIUIEKCHOCTH OLEHKH — CHCTEMa OLICHMBAHUS BBINOJHEHUS 3aJlaHui JOJDKHA
MO3BOJISITh MHTEIPATUBHO OLEHUBATh OOIIME W MPOQPECCHOHAIbHBIE KOMIETEHIIUU
00yJaroIuXxcs;

OOBEKTHUBHOCTH OLIGHKM — OLIEHKa BBIIIOJHEHUS 3aJaHUi JOJDKHA OBITh
HE3aBUCHUMON OT OCOOEHHOCTEH MpOoQecCHOHATBbHON OPUEHTALMHU WU MNPEIIOYTEHUN
npenojaBaTesieid, OCYIECTBISIIOIINX KOHTPOJb WK aTTECTALHIO.

IIpn BBINOJHEHMM NPOLEAYP OLEHKM 3aJaHWil HCIOJB3YIOTCA CIEAYIOIINE
OCHOBHBIE METO/IbI:

METO]1 pacueTa NEePBUYHbIX 0aJIIOB;

METOJ] pacueTa CBOJHBIX OallIoB;

Pe3ynpTaTel  BBINOJHEHMS  3aJaHUN  OLEHUBAIOTCSI B COOTBETCTBUU  C
pa3pabOTaHHBIMH KPUTEPUSMHU OLICHKH.

Wcnonb3yercs natu 6asbHas 1IKaJa AJs OLICHUBAHUS PE3yIbTaTOB O0yUYEHUsI:

[lepeBox msaTH OanbHOM MIKAJIBl ydeTa Pe3yabTaTOB B MATH OAJTBHYIO OLICHOYHYIO
HIKaIy:

TEOPETHYECKOr0 U MPAKTUYECKOT0 3a1aHusl,
cpeAHMid 0aJ1J1 10 MTOTraM ATTeCTAIUN

Ounenka Konu4yecTBo 0215108, HAOpaHHBIX 32 BHINOJIHEHHE

OreHka 5 «OTIINYHO» 4,6-5
OrneHka 4 «xopouioy 3,6-4,5
OreHka 3 «yJOBJICTBOPHUTEIHHOY 3-3,5
OrneHka 2 «HEYIOBJIETBOPUTEIBLHO <29
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1.3. KOHTpPOJILHO-0LIEHOYHBIE CPeICTBA
1.3.1 3ananue:

1. CobGecenoBanue 1Mo BOIpoOcam.

2. BBIMIOJIHUTE MTpaKTUYECKOE 3aJaHHE.

IIpumepHBIe BONPOCHI 1JIA co0eceq0BAHUS

1. TemnonpoBOJHOCTH B OJHOCIONHOM MIOCKOM CTEHKE MPU CTALIMOHAPHOM PEXUME

¥ TPaHUYHBIX yCIoBUAX 3-ro pona. KoadduiueHt Temnonepenadn.

2.TemonpoBOAHOCTS B MHOT'OCJIOMHOM IIOCKOM CTEHKE IPU CTALMOHAPHOM PEKHUME U
TPAHUYHBIX YCIOBHAX 1-TO pona. Y Cia0BUSA ONHO3HAYHOCTH.
3.TennonpoBOIHOCTh B OJHOCIOMHOW IUIOCKOW CTEHKE IMPU CTAMOHAPHOM DPEXHUME U
IrPaHUYHBIX YCIOBUAX 1-TO poaa (BeIBOA t = t(X)). TepMuueckoe CONpOTUBICHUE CTEHKH.
4.JlaMuHapHBIM pPEKHUM TEUCHHs KUAKOCTU. IloTepu sHeprum Hamopa Ha TPEHHE IO

JUTMHE KPYIJIOrO MIJIMHIAPUYECKOTO MPsAMOro TpyobomnpoBoaa (BeiBoj hopmyiasl [1yasens-
I'arena)

5.TemmonpoBOIHOCTD - (PU3UYECKUE OCHOBHI Tpoliecca. YpaBHeHUsi Dypbe, €ro aHaIM3.
TemneparypHoe nose. I'paiueHT TeMneparypsl.

6.CocTosiHE TEpPMOAMHAMHUYECKOM CHUCTEMBI, IapaMEeTpbl COCTOSIHUSI, YpPaBHEHHS
COCTOSIHUSI, Ta30Basi U YHUBEpPCAIIbHASI Ta30Basi MOCTOSIHHAS.

OcCHOBHBIE IOHATHSI TEXHUYECKONW TEPMOJAMHAMUKU: pabouee Teno, TEpMOAUHaAMUYeCKas
CHUCTEMA, MTapaMeTPbl COCTOSIHUSI CUCTEMBI, TEPMOJUHAMUYECKHUI TIpOLIecC.

7. OcnoBubie nonoxenuss MKT u ux onbiTHOe 000CHOBaHHE. XapaKTEPUCTUKU MOJIEKYI:
ymuciio ABOrajapo, KOJIMYECTBO BEIIECTBA, MOJISIpHAs Macca.

8. CTpoeHue TBEpAbIX, KUIAKUX U ra3000pa3HbIX Te.

9. Uneanbubiii Taz. OcHoBHoe ypaBHeHMe MKT. CBsi3p jaBiieHMs MACAILHOIO Ta3a C
KMHETUYECKON DJHEpPrueil MOCTYNaTeIbHOTO JABMXKEHHMS MOJeKysl. CBs3b JaBICHUS
UJealIbHOTO T'a3a C MJIOTHOCTHIO ra3a.

10. AGcomoTHast Temneparypa. Temmneparypa — Mepa cpelHeld KHHETUYECKOW HYHEpTruu
JBUKEHUS MOJIeKyll. CKOPOCTH MOJIEKYII.

11. YpaBHeHHE cOCTOsSIHUS HACAIBHOTO ra3a (ypaBHeHue MenpaeneeBa-Kianeiipona).

12 HM3orepmuueckuil mpolecc: omnpeaeneHue, 3akoH boiins-Mapuorrta, rpaduku
nporecca.

13. N306apHsIii poriecc: onpeneneHue, 3akoH [ eii-Jlroccaka, rpaduku mporecca.

14. N3oxopHblii Tiporiecc: onpenenenue, 3akoH [apms, rpaduxu mpoiecca.

15. ITapooOpa3zoBanue: ucnapeHue, KUIeHue. Y elibHas TerjaoTa napoopa3oBaHusl.

16. HaceieHHsbli nap. 3aBUCUMOCTb J1aBJIEHUS HACBIILIEHHOTO NIapa OT TEMIIEpaTyphl

17. BraxxHOCTh BO3/yXa U ee u3mMepenue. OTHOCUTENIbHAs BJIAXKHOCTh BO3yXa

18. Kpucramnumueckue Ttena u amopdublie Tena. IlmaBnenue. VYaenpHas TeruioTa
IUTABJICHHUS.

19. BHyTpeHHsAs >Heprus. BHyTpeHHSs »HEprus OJHOATOMHOIO HWJEAIbHOIO rasa.
CriocoObl U3MEHEHUS! BHYTPEHHEN YHEPTUU.

20.IToHsiTHE SHTPONNHU UIEAITBHOIO ra3a

21.0npeneneHue MOHATHS «TEMIOOOMEH».

22.Pacxon. YpaBHeHue pacxoja (BbIBOM).

23. DHTanbnus, GU3NYeCKuil CMbICIT

24. OnuimuTe npouece TEeIIONPOBOJHOCTH.
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25.]JlaBlieHUE B )KUJIKOCTH.

26.CBoiicTBa JaBJIEHUS.

27. EnUHUIBI U3MEPEHUs JaBICHUS

28.Cuna naBiieHus Ha TUIOCKYIO CTEHKY.

29. PaboTa npu paclIMpeHuu Ta30B, BHYTPEHHSS SJHEPTHsl, 0OpaTUMBII MpoIeCC.
30.Ha3zoBuTe Ha3zHaueHUE TEIIOOOMEHHBIX amnmnaparoB. HazoBure pazauuus 10
NPUHIIUITY AEUCTBUS U KOHCTPYKTUBHOMY O(OPMIICHUIO

31.TennoemMKOCTb ra3a, JeiabHasl TeIJIOEMKOCTh

32. HazoBuTe pa3inyHble BUJIbI TEIII000MEHA. JlaliTe MX XapaKTepUCTUKY

33.CMecH uaeaapbHbIX ra30B

34.YpaBHEHHE COCTOSHUS UI€AJIbHBIX Ta30B

35. [TapunanpHOE JaBIICHUE

36.3akon JlanpTOoHA

37.YpaBuenne MenneneeBa — Kianeiipona

38.PaBHOBECHBIH TTpoIIECC

39. O6mume cBeaeHus 0 THAPABINYECKUX MOTEPSX.

40. OcHoBbI pacuera Ko3((HUIIMEHTOB TEIUIOOTIaYH MPU BEIHYKJICHHOM JTBUKEHUHU

41. YpasHenue bepHymim uist moTOKa BA3KOM KUJIKOCTH (BBIBOJ).

42 Koa¢ppuuuent Kopuomnuca.

43.06001eHHbIN (pereHepaTuBHbIN) 1K KapHo

44. I'eoOMETPUYECKUI U SHEPIEeTUUECKUNA CMBICH YpaBHEHUs bepHyu

45.MoutHoCTh, IEpeHOCUMast CTPYHKOH, TpyOKO# TOKa.

46. Bropoii 3aKOH TepMOJUHAMUKHU, 001ast GOpMyIHpPOBKA

47. VYpaBHeHue bepHynM a8 YCTAaHOBUBLIETOCS JBWXKEHHUS CTPYHKH UACAIbHOU
JKUJKOCTH (BBIBOJ).

48. AnnabatHblil poliecc ucTeueHus, ypaBHenue bepnymu

49. JTaMUHapHBIN PEKUM TCUECHUS

50. 3akoH pacmpeneleHuss CKOpPOCTe B IONEPEeYHOM CEYEHMH TpyOOoIlpoBOAa INpHU
JaMUHAPHOM pekuMe TeueHus (BbiBoa popmynsl CTOKca).

51. PeskuMBI TeUEeHHUS KUIKOCTH.

52. Yucno PeliHonbjaca ¥ €ro IpUMEHEHUE B THJIPABIUKE

53. Tennonepenaya yepe3 HUIMHAPUUECKYIO CTEHKY

54. lnddepenunanbHoe ypaBHEHHE BHYTPEHHEH 3HEPTUU, SHTPONUH, SHTAIbIUU

55. KoappunueHT rugpaBinyeckoro TpeHUs B JAMUHAPHOM MTOTOKE.

56. ®opmyna Jlapcu (BeiBog u3 dhopmyisl [Tyazerns).

57.1lepBblii 3aKOH TEPMOJAMHAMHUKHU, Tpaduyeckoe wu3o0pakeHue paboTel B p,V-
KOOpJMHAaTaXx.

58. Jlyuucteiii TemnooOMeH. 3akoHbl syuncroro Termmooomena (Ilmamkxa, Kupxroda,
Buna, Ctedana — bonbimana, JlamGepra)

59. OcHOBHbIE TIOJIOKEHUS YUEHHSI O KOHBEKTUBHOM TEIJI00OMEHE.

60. YpaBuenue HrtoToHa — Puxmana.

61. Tuddyszop (mocreneHHoe pacmupenne moroka). [lorepu ’HEpruM npu IIABHOM
paciIupeHu .

62. IloHaTHEe 0 TMHAMUYECKOM M TETIJIOBOM MOTPAHUYHBIX CIIOSIX.

63. Teopembl TeOpHH MTOI00US.

64. YcioBHs OJHO3HAYHOCTH.

65. KoappuimeHT rujpaBinyeckoro TpeHus B TypOyJI€HTHOM MOTOKE

66. IloHsATHE 1IEpOXOBATOCTH U €€ BIUSHUE Ha A.
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67. Ilotepu sHEpPrUM HA TPEHHE IO AJTUHE TYPOYIECHTHOIO MOTOKA

68. TermmoeMKOCThb, BUIBI TEINIOEMKOCTH

69. YpaBunenue Maiiepa

70. TypOynenTHsbIi pexxuM TeueHus. OCHOBHBIE CBOWCTBA MOTOKa. CTPYyKTypa MOToKa
71. TemnepaTypa BIaXHOCTH. E€ 3aBUCHMOCTB OT CTENEHU AUCIIEPCHOCTH

72. cTeuenune )KUIKOCTH Yepe3 BHEIIHUE UUJIUHIPUYECKAE HACATKH.

73. OCHOBHBIE PaCUETHBIE YPABHEHHUSI PEKYIIEPATOPOB.

74. Pexyniepatopsl (IpSIMOTOK U TPOTUBOTOK-CPABHEHUE).

75. TennooOMeHHbIe anmnaparsl. THUIIBI (CXeMbI pabOThI).

76. Tepmuueckuit KIIJI rukina

77. TlepBbIii 3aKOH TEepMOAMHAMHUKH, Trpaduueckoe wnzoOpaxeHue padboTel B P, V —
KOOpAWHATAX.

78. BHesamnHoe cyxxeHue TpyoonpoBoja. [lotepu sHepruu moToka B HEM

79. Bunpl Temonepeaayu.

80. ®opmymna bopna (BeIBOT).

81. BHezamHoe pacmupenue TpyoorpoBoaa

82. Teopust momoOus, uucio Peitnonbaca, uncno [Ipanarns, uuciao I'pacroda, yucio
Hyccenbra

83. KonBekIus BeIHYXJEHHAs U CBOOO HAS

84. I'mapaBnuyeckuil yaap

85. B3aumozeiicTBre OTOKA CO CTEHKAMU KaHaa.

86. I'mapaBnuyeckas XapakTEpUCTUKa TPYOOINPOBOJOB MPH HMX IOCIEIOBATEIHLHOM H
MapajjieIbHOM COCTMHEHUH.

87. I'mapaBnuvecKuil pacyeT, napawieIbHO COEAMHEHHBIX TPYOOIPOBOIOB

88. Ilpoctoii TpyOOmpoBOA C TOCIEIOBATEIbHBIM COCIUHEHUEM TPYO pa3IU4HbIX
JTMaMeTPOB U JJIUH (BBIBOJ TOTPEOHOT0 HAMOPa).

89. KpurepuanbHble ypaBHEHHUSI KOHBEKTHBHOIO TeIsIooOMeHa (TJie U KakuMm oOpazom
OHM UCIOJIB3YIOTCS, KaK UX MOJIYYaloT).

90. PacnipeneneHue CKOpPOCTEl U TeMIepaTyp OKOJIO BEPTUKAIbHON M TOPU30HTAIbHOMN
TEII00TAAI0IIEN MOBEPXHOCTH, KOA(D(PUIIMEHT TEII00TAAYN

IIpumepHbIe NpaKkTHYECKUE 3aJaHUSA
1.Onpenenute MeCTHbIE TMOTEPU [JABIEHUS P, NpPU BHE3AIHOM PaCUIMPEHUU

tpy6onposona or auamerpa dq=100mm no muamerpa d, =200 mm. Cxopocts

JKUIKOCTH nepen MECTHBIM COINPOTHUBIICHUEM V1 =10m/c , IUIOTHOCTD

4
p =800 ke /M3, nunamudeckas ssskocts W=8,14-10"" Ila-c.
2. baiuioH ¢ KkuCI0poaoM eMKOCThIO 20 11 HaXoauTces 1oj JaBieHuemM 10 Mu/m? npu t=15
‘C. Tlocie m3pacxoJ0BaHMs YacTH KHCJIOpOJa JaBJE€HHE MOHH3HIOCH 10 7,6 MH/MZ, a

Temmepatypa ynaiua 10 10 'C

3. Kako#t 06beM 3aHMMAET OJIMH KWJIOrpaMm a3ora rpu temmeparype t=70 'C u naBienun
p=0. OnpenenuTh Maccy U3pacxo0BaHHOTO KHCIOPO/a.
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4. Bomsoii map neperpet Ha 45° C. UeMy COOTBETCTBYET 3TOT HEPETPEB 1O TEPMOMETPY
®apenreiita?

5.IlpumMeHnB TepBBI 3aKOH TEPMOAMHAMHKH, TOKa3aTh, YTO KpUBas, M300pa)karomias
anuabaTy WAEaTbHOTO ra3a B P,V-KOOpAWHATAX, MPOXOAUT BCETAA Kpyde, YeM KpHUBas
M30TEPMUYECKOT0 IIpolecca

4o

1.3.2. Kpurepum oueHKH

MakcumanbHOEe KOJIMYECTBO Oa/uloB 3a BbINONHEHHME 3anaHus «CoOecemoBaHue IO
BOIpocam» —2 Oaia.

Onenka 3a 3amanue «ColOecenoBaHue IO  BOIpOcam»  ONPEIEIISeTCs
CyMMHUpOBaHHEM OaJIoOB B COOTBETCTBUM C pe3yJbTaTaMu coOecefoBaHud 1O 2
BonpocaM (o 1 Bompocy M3 KaxI0il AMCUMIUIMHBI). BepHbIl OTBET Ha OJUH BOIPOC
ouieHuBaeTcs B 1 Oam.

bamsl 3a
Kpurtepnu onieHKH K TeOpeTHYeCKOMY 321aHUI0
KPUTEPHH OLICHKH
MakcumasibHbIH
oann—1
1 - IEMOHCTPHUPYET INIyOOKOE, OJIHOE 3HaHNE U [IOHUMaHUE y4eOHOro 1
MmarepHaa;
- JIa€T TOYHOE OMNpeJeNIeHHEe M MCTOJKOBAaHUE OCHOBHBIX TOHSTHIA,
TE€PMUHOB;
- TpH OTBETE JEMOHCTPHPYET CaMOCTOSTEIBHOCTh CYKICHHH,
IPUBOJUT BEpHbIEC apI'yMEHTBI, JieflaeT PaBUIbHbBIE BHIBOIBI;
- TIOCIIeZIOBATENbHO, YETKO, CBS3HO, JIOTMYHO W 0e30mmO0YHO
u3jaraeT yuyeOHbI MaTepHal;
- TPaBWIBHO W OOCTOATENBHO OTBEYAE€T HA COIYTCTBYIOIIHE
BOIIPOCHI
2 - IGMOHCTPHPYET 3HAHHE U TIOHNMAaHNE YIeOHOTO MaTeprana; 0,6

- B OCHOBHOM IIPaBUJIbHO, 0€3 M3MEHEHHUS OCHOBHOWM CYTH, IaeT
onpeAeseHus MOHITUH, TEPMUHOB;

-IPH  OTBETE€ JIEMOHCTPUPYET CaMOCTOSITEIBHOCTh CY)KICHHIA,
BbIBOJbI BEPHBIC, HO HEJOCTATOYHO apTrYMCHTUPOBAHBI;

- y4yeOHBI MaTepuang H3JlaraeT B ONPEAETICHHON JIOrHYeCcKOn
HIOCJICIOBATEIEHOCTH

- TP OTBETE Ha BOIPOC JOMYCKAET HECYIIECTBEHHbIC OLIMOKU U
(umu) He Oojee ABYX HEIOYETOB, KOTOPBIE CTYAEHT MOXKET
UCTIPAaBUTh CaMOCTOATENBHO NMPH TPeOOBAHNU MPENOAABATENS; JaeT
MMPaBUJIBHBIC OTBETEI HA CONMYTCTBYIOIHNE BOIIPOCHI

3 - pacKpbIBaeT OCHOBHOE COJIep KaHHEe yUeOHOro MaTepuarna; 0,3
- JIOITYCKAaeT OMMOKH B OINPEICICHUH W HCTOJKOBAHUH OCHOBHBIX
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MOHSITHI, TEPMHUHOB, KOTOPHIE MOXET HCIPABUTH CaAMOCTOSITEIHLHO
WJIM TIpY HEOOJTBIIION MTOMOIIU TIPETIOIaBaTes;

- CaMOCTOSATETbHO (QOPMYIHPYET OTBET HA BOMPOC, MPHUBOIUT
YaCTUYHO BEPHBIC apTyMEHTBI, OT/ICIbHBIC BBIBOJIBI HEIIb3S CUUTATh
BEPHBIMU U 00OCHOBAaHHBIMU;

- HapyllleHa JIOTHYECKas IOCIIeI0BATEIbHOCTD H3JI0KEHHS YIeOHOTO
MarepHaia, Ipyu OTBETE Ha BOIIPOC JOMYIIeHa OfHA TpyOas ommoKa
u (wm) 6oJiee IBYX HEJOYETOB;

- CTY/ICHT WCIIBITHIBACT 3HAYUTEIIbHBIC 3aTPYAHCHHS, OTBEYas Ha
COITYTCTBYIOIIIE BOIPOCHI

4 - HE PAaCKPBIBAETCSI OCHOBHOE COJIEpKaHue yueOHOro MaTepurana, 0
- HE 3HaeT WM JaeT HEBEPHOE OINPEICICHUE M HCTOJKOBAHHUE
OCHOBHBIX IIOHSATHH, METOIUK;
- 1al0TCsI HEBEPHbBIC OTBETHI HA BOITPOCHI
UTOIO 1

MaxkcuMalIbHOE KOJIMUECTBO 0OAJIOB 3a BBINIOJHEHHE 3agaHus «Pemienue 3amaun»
— 3 6amna. CTyaeHT moJydaeT JJIs pelieHus mo 1 3amade U3 Kaxaou AucruruiiaHbl (1,5
OaJa 3a 3a1a4y)

Ne Kpurepun oueHKH NpaKTHYECKOI0 3a/1aHUA bamsl 3a
KPUTEPUU OIICHKU
1 |Odopmienne ycjaoBusi 3a1aHust MakcuMaabHbIH
o0aaa — (0,2 0aa10B
- BepHO 0(OPMJICHO yCIIOBHUE 3a/1a4H, IPEACTAaBIEHBI Bce (PU3HUECKUE 0,2
BEJIMYUHBI
- yciioBue 3a7aHus 0(hOpMIICHO ¢ HE3HAYUTEIbHBIMU HETOYHOCTSMU, 0,1
MIPEACTABJICHBI HE BCE (DU3NUYECKHE BEIIMUYNHBI
- ycioBue 3a7aHus 0hOpMIIEHO HEBEPHO 0
2 | Ucnoab3oBanue puznueckoii CHMBOJTUKHI MakcumaJjibHbII
0aaa —0,6 6a/10B
- BEpHO 0003HAYECHBI CHMBOJIBI B YCIIOBUH 33/1a41 U B POpMyIiax, 0,6
WCIIOJBb3YEMBIX B PEIICHUU 33]1a4l
- BepHO 0003HAYEHBI CHMBOJIBI B YCIIOBUH 33/1a4U , IOMyIIeHa | 0,4
HETOYHOCTH B (JOPMYJIax, UCIIOJIb3YEMBIX B PEIICHHUH 3aa4l
- JommymieHa | HeTOYHOCTh MpU 0003HAYEHUH CUMBOJIOB B YCIIOBHH 0,2
3a/1auu , | HETOYHOCTh B (POpMyJIax, NCIOJIb3yEeMbIX B PEIICHUN 3a/1a91
- JomyiieHo 2 u 6oyiee HETOYHOCTU TPU 0003HAYEHUH CHMBOJIOB B 0
YCIIOBUU 3aJ1auu , 2 U Oosiee HETOYHOCTEN B GopMyJiax, UCIOJIb3yEMBIX
B pEIICHUU 33]1a4l
3 | Cobuo1eHHEe AITOPUTMA PellleHHs MakcuMaabHbII
0as1 —
0,2 6an0B
- pelIeHue 3a/1a4u OCYIIECTBISETCS MO AITOPUTMY: IEPEBO €/IMHHUII 0,2
n3MepeHus GU3NUECKUX BEIMUYMH B MEXTyHApOAHYIO CUCTEMY €TMHUII
(CH); 3anuch HEOOXOAUMBIX (hr3HUecKux GopMyIT; MaTeMaTHYECKUN
pacyeT o pusnyeckon hopmyse
- QJITOPUTM PEILIEHHUS 3a1a4l OTCYTCTBYET 0
4 | IlepeBoa exuHUI U3MepeHNsi PU3UYECKUX BEJTUYUH B MakcuMaabHbII
MexnayHapoanyw cucremy eaunui (CH) 0aia —0,4 06a/u10B
- BEPHO MEPEBEEHBI PACUYEThI IEPEBOAA BCEX €IMHUL] U3MEPEHUS 0,4
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¢bu3nveckux BenuunH B MexyHapoanyto cucremy eaunui (CH)

- nonyiieHa | omuOKka nmpy MpOBEACHUH pacyeTa MepeBoia eaNHUIT

u3MepeHus: GU3NIECKUX BETMUUH B MEXTyHAPOAHYIO CUCTEMY €IUHHIL
(CH)

0,2

- JIOMYIICHBI 2 OMUOKY MPU MPOBEJCHUH pacueTa MepeBo/ia aNHHUII
u3MepeHus: GU3NYECKuX BETUYUH B MexTyHaApOAHYIO CUCTEMY €AMHHII
(CH)

0,1

- HEBEpHO IIPOBE/EHBl PacyeThl IEPEBO/A BCEX €AUHUL] U3MEPEHUs
¢u3nyeckux BenuunH B MextyHapoanyto cucremy eaunui (CH)

0

HUcnoab3oBanue pusnyeckux popmyJi Ui pelieHus 3a1a4u

MakcuMaJbHBbII
o0aJLI —
0,6 6axI0B

- BEPHO U IIOCTIEI0BATEIBHO 3aIMCaHbl BCE (JOPMYIIBI B COOTBETCTBUU C
CUMBOJIMKON, HEOOXOAUMBIE JIJIsl YCTAaHOBJIEHUSI COOTHOILICHUS
CYIIECTBYIOIIETO MEXTY (PU3NIECKUMHU BETMYUHAMU

- IPaBUJILHO COCTaBJICHBI YPaBHEHUS, CBSA3bIBAIOIINE (PH3UUECKIE
BEJTMYHUHBI

0,6

- BEPHO, HO HEMOCJIEJOBATEILHO 3aMMCaHbl (JOPMYIIBI B COOTBETCTBUU C
CUMBOJIMKON, HEOOXOAUMOM ISl YCTAHOBJICHUSI COOTHOIIICHUS
CYLIECTBYIOIIETO MEX Ay (GU3NYECKUMU BETMUNHAMU

- MPaBWJIBHO COCTABJICHBI YPaBHEHUS, CBS3bIBAIONINEC (PH3UUCCKIEC
BEJTMYHHBI

0,4

- (hopmyIbl 3anucaHbl MOCIEA0BATENbHO, HEBEPHO 3amucana 1
(hopmysia B COOTBETCTBUHU C CUMBOJIMKOM, HCOOXOIUMOM ISt
YCTaHOBJICHHSI COOTHOIICHUS CYIIECTBYIOMIETO MEXAY (PU3HUECKUMU
BCIIMYNHAMHU

- JomylleHa ofHa omuOKa Py COCTaBICHUH YPaBHEHUH,
CBSI3BIBAIOIIINX (1)1/131/ILIGCKI/IG BCIIMYNHBI

0,2

- Bce ()OpMYIIbI 3alMCaHbl HEBEPHO
- IOTYIIEHbI OLIMOKA MPU COCTaBIEHUH BCEX YpaBHEHUI,
CBSI3bIBAIOIIUX (PU3MYECKHE BEITUYMHBI

MaremaTnyeckue pacuersl Mo ¢puzndeckum GopmyaaMm, KOTOpbie
XapaKTepu3ylT paccMaTpuBaeMoe siBJeHHE ¢ KOJHYeCTBEHHOM
CTOpPOHBI

MakcuMaJabLHBII
0aa1—0,6
0aJ1J1I0B

- BEpHO MPOU3BEACHBI BCE MATEMAaTUYECKHE PACUeThl 10 BCEM
¢dusznyeckuM HopMyIiaM B COOTBETCTBUU C CTUHUIIAMHU H3MEPECHUN
¢busnueckux BenuuuH (CH);

- BCE pe3yJIbTaThl MATEMaTHYECKUX PACUETOB colepKaT ImHu(poBoe
3HaYEHHUE U COOTBETCTBYIOIIEE eMy 0003HAUECHUE eIUHUIIBI U3MEPEHUs
dbusznveckux BeauunH (C)

0,6

- BEPHO MPOU3BEICHBI MATEMATHUECKUE PACUEThI M0 BCEM (DPU3HUYCCKUM
dbopmMysIaM B COOTBETCTBHH C €AWHUIIAMH U3MEPEHUHN (PU3HMUECKUX
BennuuH (CH),

- B OJIHOM PE3yJIbTaTe MaTeMaTHYECKOTO pacyeTa COMEPKUTCS TOIbKO
ero udpoBoe 3HAUCHUE

0,4

- HEBEPHO MPOU3BEACH MaTeMaTHUeCcKuil pacuer 1o | gusmdeckoi
¢dopmyIe, HO B COOTBETCTBHH C €AMHUIIAMU U3MEPEHUH (PrU3nuecKux
BennuuH (CN);

- B OJIHOM pe3yJIbTaTe MaTEMAaTUYECKOT0 pacuyeTa COJEPKUTCS TOIbKO
ero nudpoBoe 3HaUCHNE

0,2

- HCBCPHO MMPOU3BCACH MaTeMaTUYECKUH pacucT 1o 1 (1)14314‘-1601(012

dhopmyne 6e3 yKazaHus €IMHUI] H3MEePEHUN (HU3UIECKUX BEITHYUH

0,1
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(CH);
- BCE pe3yJbTaThl MATEMAaTHYECKUX PacYEeTOB COJEPIKAT TOIBKO
1 poBbIC 3HAUCHUS

- HEBEPHO MTPOM3BEICHBI BCE MATEMATHYCCKUE PACUYEThI 0
7 | OTBeT mocJie penieHus 3a1a49u MaxkcuMaJbHBIH
o0aI —
0,1 oOanaoB
- 3aj71a4a B KOHIIE PEIIECHUS COACP)KUT BEPHBIN OTBET 0,1
- 3aJ1a4a HE COJICPXKUT B KOHIIE PEIICHUS] BEPHOTO OTBETA 0
8 | YcTHOE 00bsICHEHHE pellleHNs] 3aa4 1 MaxkcuMaJdbHBII
oas —
0,4 6ax0B
- 00BsICHEHNE PEIICHHS 3aJ[aHusl TTOCIIEI0BATEIbHO, CBI3HO, JIOTHYHO, 0,4

BBIBOJI apTYMEHTHPOBAH U 000CHOBAH; MIPABWIILHO B 00CTOSTEIIEHO
JaeTcs OTBET (OTBETHI) HA COMYTCTBYIOIIME BOMPOC (BOMPOCHI)

- HE3HAYUTEJILHO HAPYIIIEHA MOCJIeI0BATEIbHOCTb, JIOTHKA O0BSICHEHHS 0,2
peleHu sl 3aIaH¥sI, BEIBOBI apI'YMEHTUPOBAHBI U 00OCHOBAHBI; CTYACHT
HCIBITBIBACT HC3HAYNUTCIIbHBIC 3aTPYJAHCHUA, OTBCYAA HaA
COITYTCTBYIOIIHE BOIPOCHI

- SBHAYUTECJIBbHO HapylICHA ITOCJICA0BATCIIbHOCTD, JIOTUKA 00BICHCHUS 0
PCUICHUA 3a/laHNA (CTy,Z[eHT HE MOXCT O6T>$ICHI/ITB, KaKumM o6pa30M
IMpUIICT K pCHICHUTIO SaIIaHI/ISI), BBIBOJIbI HC MOT'YT CUUTATHCA
APTYMCHTUPOBAHHBIMHU U O6OCHOB8.HHBIMI/I; CTYACHT HCIBITBIBACT
SHAYUTCIIbHBIC 3aTPYAHCHUA, OTBEYAs HAa CONYTCTBYIOIUC BOIIPOCHI

UToro 3

14. MaTepuaibHO-TEXHHUYECKOE o0ecneyeHue IS NMPOBeAeHUs
NMPOMEKYTOYHON aTTecTAlNuM

ATTecTanusi TpOBOAMTCS B JabOpaTopuH TEPMOJAMHAMHKH, TEIUIONEpenadn |
TUAPABIUKA

1.5. VY4eOHO-MeTOoaM4Yeckoe W HH(POpPMAIMOHHOEe o0ecnmedyeHue IJIs
NpOBeeHNsI TPOMEKYTOUHOM aTTeCTAIUH
OcHoBHbIE YueOHbIC H3TAHUSA
1. T'yceB, A.A. OCHOBBI THUIPABIHUKHU: Y4EOHUK ISl CpeIHEro MpodeccHOHaATHLHOTO
obpazoBanusi / A. A. I'yceB. — 3-e uza., ucnp. u gomn. — Mocksa: U3narensctBo FOpaiir,
2020. — 218 c. — (IIpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-07761-2. —
Texkct: anexrponnsiii / ObC KOpaiit [caiit]. — URL: https://urait.ru/
2. CmupHoBa, M.B. Teopernueckne OCHOBBI TETUIOTEXHUKH: y4eOHOE TOcoOHe s
cpennero npodeccuoHanbHoro oopazosanus / M. B. CMupnoBa. — 2-e¢ uza. — Mockaa:
NznarensctBo FOpaiit, 2020. — 237 ¢. — (IIpodeccuonansuoe oopazoBanue). — ISBN
978-5-534-12210-7. — Texkct: osnextponusiii // OBC IOpaiit [caiit]. — URL:
https://urait.ru/
3. Peiitrep K.A. Tepmoaunamuka, Temionepenava u ruapasinuka Y.1. Tepmoannamuka u
teruionepenaya: yueOnuk/ K.A. Peitrep — M.: KYPC — 2019 — 1874 c. (cpennee
npodeccruoHaibHOe 00pa30BaHKE)
4. Penitep K.A. Tepmoaunamuka, temionepeaada u rugpasiuka Y.2. I'mppasnuka:
yueonnk/ K.A. Peittep — M.: KYPC — 2019 — 1874 c. (cpennee mpodeccruoHalbHOE
o0Opa3oBaHue)
JlonoTHUTE/IbHBbIE YYeOHbIe U3IaHMS
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5. byxaposa, I'.JI. ®usuka. MonekynspHas ¢u3MKa W TEepMOJMHAMHUKA. MeToauka
npernojaBaHus: yaeOHoe mocobue st cpeaHero npodeccuoHanbHOro oopazoBanus / .
. ByxapoBa. — 2-¢ u3., ucnp. u nomn. — Mocka: U3narensctBo Opaiit, 2020. — 221
c. — (Ilpodeccuonansuoe obpaszoBanue). — ISBN 978-5-534-01363-4. — Tekcr:
anextpounsiii // IBC HOpaiir [caiit]. — URL: https://urait.ru/

6. Epodees, B.JI. Temnorexnuka B 2 1. Tom 1. TepmoauHamMuka U Teopus TEIJI000MeEHa:
y9eOHMK 11 cpenHero  mnpodeccuoHaabHoro  oOpasoBanmsi/  B. JI. Epodees,
A. C. Ilpsxun, II. . CemenoB; moa penakmuedr B. JI. Epodeesa, A. C. IIpsxuna. —
MockBa:  UzpmarenbctBo  Opaiit, 2020.— 308 c.—  (IIpodeccuonanbuoe
obpazoBanue). — ISBN 978-5-534-06945-7. — Tekct: anektponnbiii / DbC HOpaiit
[caiit]. — URL: https://urait.ru/

HNuTepHeT-pecypcesl

7. Akagemuk. CinoBapu u sHnImK’Ioneanu. Pexxum gocryna: http://www.dic.academic.ru
8. OOpasoBaTenpHBIM pecypc MO THUAPABIUKE, THUAPO- M IMHEBMOINPUBOAY. Pexum
noctyna: http://gidravl.narod.ru

MeTtoauyeckne peKOMeHIANNH 1JIs1 00YUYAUIUXCS M0 OCBOEHHUIO TUCIHUTIIHHBI

9. Meroanueckue yka3zaHus Ui 00YYarONINXCs 10 BRIMOTHEHUIO IPAKTHYECKUX PaboT.
10. Metoauueckue yka3zaHus i 00YJaroIIMXCs MO BHIMOJTHEHUIO JIA0OPAaTOPHBIX PaboT.
11. Meroauueckue ykazaHusi [JIsi OOYy4YalOMMUXCA TO BBIMOJHEHUIO 3aJaHUM
CaMOCTOSATEIbHOU PabOTHI.
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