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1. ACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIJUCHUTLTAHBI
OI1.08 TEPMOJINHAMMUKA, TEIVIOIIEPEJAYA U I'HIPABJIMKA

1.1. O6n1acTh NpuMeHeHUs1 padoyeil MPOrpaMmMbl

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

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

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

N3yyenne IUCHUIUIMHBI HamNpaBieHO Ha (GOpMHUpPOBAaHWE OOIMX U
podecCHOHANBHBIX KOMITETSHIINH, BKITIOYAIOIIUX B C€0s1 CIOCOOHOCTD:

OK O01. Beibupare crnocoObl pemieHus 3a7ad  MnpodecCuoHaANTbHON
JEATEIIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEJICTBA IIOMCKA, aHald3a U
WHTEpHpeTanuu nHGopMaIuu U UHPOPMAITMOHHBIE TEXHOJIOTUU ISl BHITTOJTHEHUS
3a/1a4 poheCCUOHAIBHOU JIeSITEIbHOCTH;

OK 03. IlnanupoBaTh U peain30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U
JUYHOCTHOE pasBuUTHE, MpeANPUHUMATEIIbCKYIO NEATEIIbHOCTD B
npodeccuoHabHOU cdepe, UCTIOb30BaTh 3HAHUS 10 (PUHAHCOBOW TPAaMOTHOCTHU B
PaA3JIMUHBIX )KU3HEHHBIX CUTYaIIMIX;

OK 04. D¢ddexkTuBHO B3auMoOAeHCTBOBaTH M pabOTaTh B KOJUJICKTHBE U
KOMAaHJIE;

OK 05. OcyumecTBisiTh YCTHYIO M NUCbMEHHYKO KOMMYHHUKAIlMIO Ha
rocyaapcTBeHHOM s3bike Poccuiickoit denepanuu ¢ ydeToM 0COOCHHOCTEH
COIIMAJILHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. IIposBaATH rPaXKJaHCKO-TTATPUOTHYECKYIO MO3ULHIO,
JEMOHCTPUPOBATh  OCO3HAHHOE TMOBEACHUE Ha OCHOBE  TPAJAUIIMOHHBIX
OOIIEYEeIOBEYECKUX I[EHHOCTE, B TOM YHCIE C Y4E€TOM TapMOHHU3AINH
MEXKHAIIMOHAIBHBIX M MEXKPEIUTHO3HBIX OTHOIICHUHN, MPUMEHSITh CTaHAapThl
AHTUKOPPYMIIIMOHHOTO MTOBE/ICHHUS;

OK 07. CopeilcTBOBaTh  COXPAaHEHUIO  OKPYXAWIIEH  Cpenbl,
pecypcocOepeKeHUI0, MPUMEHATh 3HaHWUS 00 W3MEHEHUM KIIMMAaTa, MPUHIIUIIBI
OCpEeXKIIMBOTO MPOU3BOACTBA, H(P(HEKTUBHO ACHCTBOBaTH B YPE3BBIUAMHBIX
CUTYaIUsX;

OK 08. Ucnons3oBath cpeacTBa GU3MUECKON KYJIbTYpPHI I COXPAHECHUS U
YKpEIUICHUSI 3J0pPOBbS B TMpoIlecce MPOPECCUOHAIBHON NIEATEIbHOCTH U
no/Iep>KaHusl HEOOXOIMMOTO YPOBHS (PU3NYECKON TTOATOTOBICHHOCTH;

OK 09. [TIlonb3oBaThcsi mpodecCUOHATBHOM  JOKyMEHTAlMedl  Ha
roCcyJJapCTBEHHOM Y MHOCTPAHHOM SI3bIKaX.



[1K 1.1. OcymiecTBasTh KapayJbHYIO CITyKOY.

IIK 1.2. Beimmonuare pa®oTel Mo mnpueMmke (repenaye) M oOCTyKMBAHHIO
TEXHUYECKUX CPEACTB, MOKAPHOTO OOOpYAOBaHMS, WHCTPYMEHTAa U CPEJCTB
WHJVMBUAYaJIbHOW 3aIlUThI.

[1IK 1.3. BeimoaHsaTe paOoThl 10 CHACeHUIO, 3alllUTE, dBaKyalluu JIOACH U
MMYIIECTBA U3 30HbI [T0XkKapa, OKA3aHUIO MEPBOM MOMOIIHN MOCTPAJABIIHAM.

[IK 1.4. BpimonHsats paboOThl MO TYIIEHUIO TOXAPOB U TMPOBOJUTH
aBapUitHO-CIIacaTeNbHbIe PA00ThI, CBSI3aHHBIE C TYIIEHUEM I0KapOB, B TOM YHUCIIE
B COCTaBE€ 3BEHA ra30/IbIMO3AIIUTHON CITY>KOBI.

[IK 2.1. AHanmM3upoBaTh MOKAPHYIO ONACHOCTh OOBEKTOB.

[1K 2.2. Opranu3oBbIBaTh MPOTHBONOXKAPHBIA PEXXKUM HA OOBEKTE 3aIUTHI.

[IK 2.3. ITpoBOAXTH NPOTUBOIIOKAPHYIO MTPOIIAraHmy.

[IK 2.4. OcymuiecTBiasTh KOHTPOJIb 3a COOJIIOJIEHHEM MPOTHUBOMOKAPHOTO
pexrMa Ha OOBEKTE 3aIUTHI.

[IK 3.1. PykoBomuTh [€ATEIBbHOCTHIO OT/AENEeHUs (Kapaylia) MOKapHOM
yacTh (OTIEIBHOIO IOCTAa) MPU TYUIEHUH MOXApOB U IPOBEIECHUU aBapHUIHO-
criacaTeJIbHbIX padoT, CBA3aHHBIX C TYLIEHHEM I0Kapa.

[IK 3.2. PykoBoauTh [€ATEIBbHOCTHIO OTHAENEHUs (Kapaylia) MOKapHOM
4acTu (OTHAENBHOIO IMOCTA) MPH TYLIEHUH I0XXAPOB C UCHOJIb30BAHUEM CPEICTB
WHJVBUAYAJIbHOW 3alllUThl OPraHOB [bIXaHWUS W 3PEHUS B HENPHUTOJHON s
JBIXaHUs Cpeie.

[IK 3.3. Opranu3oBbIBaTh J€ATEIBbHOCTh JEKYPHOrO Kapayia (CMEHBI)
MOKAPHOM YacTu (OTAEIBHOrO MOCTa) BO BPEMSI HECEHUSI CYTOYHOIO JAEXKYPCTBA B
pPacoJIOKEHUH YacTH.

B pe3ynbraTte OCBOEHHUS Y4e€OHOU AUCHUIUIMHBI OOYYarOUIUHCSA 0JIKEH
YMeEThb:

-MCI0JIb30BaTh 3aKOHbI WJICAJIbHBIX Ta30B MIPU PEIICHUU 33/1a4;

-peliath 3ajladd MO OMNPEIENICHUI0 KOJMYECTBA TEIUIOTHI C IMOMOUIBIO
3HAYEHUH TEMJI0EMKOCTH U YAEIbHOMN TEIMJIOTHI CTOPAHUS TOTUINBA;

-OnpeeNaTh  KOd(PPUIMEHThI  TEMJIONMPOBOJAHOCTH W TEIJIOOTIA4Yu
pPACUYETHBIM MyTEM;

-OCYIIECTBIIATh PAaCy€Thl TUIPABIMYECKUX IapaMEeTPOB: HAMoOp, pacxof,
MOTEPHU HANIOPOB, TUPABINYECKUX COMPOTUBIICHU;

-OCYIIECTBIIATh PacyeThl W3OBITOUYHBIX JABJIICHUN MpU TUApOyAape, MpHU
JIBDKCHUU KUIKOCTH.

B pe3ynbpraTe OCBOEHUS Y4eOHOW AUCHUILIMHBI OOYYAIOIIMICS 0JIKEH
3HATh:

-IpeIMET TEPMOJIMHAMUKH U €T0 CBSI3b C IPYTUMH OTPACIISIMH 3HAHUIA;

-OCHOBHBIC TIOHATHSI U OIIPEICTICHUs, CMECH PabOYMX TeT,;

-3aKOHBI TEPMOJAUHAMUKHU;

-peaJibHbIE T'a3bl U MAPkl, UACATbHBIC Ta3bl;

-ra30BbIE CMECH;

-UCTEYEHUE U APOCCEIUPOBAHUE T'a30B;



-TepMOI[I/IHaMI/I‘{eCKI/Iﬁ aHaJIn3 I1oKapa, IMPOTCKAOIICIO B ITIOMCIIICHUH

-TCPMOJUHAMUKY ITOTOKOB, (1)33031;16 NepeEXoanl,
XUMHNYCCKYIOTCPMOINHAMUKY

-TCOpHUIO TEIJI000MEHA: TCIUIOIIPOBOJHOCTL, KOHBCHIWIO, H3JIYUCHHUC,
TCILIOIICpCaaYy,

-TOIINIMBO U OCHOBLI 'OPCHU, TCINNIOTCHCPUPYIOIINUC YCTPOﬁCTBa;

-TCPMOra30AMHAMHUKA ITOKAPOB B IIOMCIICHUH

-TCIUIONCpCaada B ITIOKAPHOM JICJIC,

-~OCHOBHBIC 3aKOHbI PABHOBCCHUA COCTOAHUA KUAKOCTHU,

~OCHOBHBIC 3aKOHOMCPHOCTHU ABUKCHUS JKUJIKOCTH,

-IIPUHIUIIBI HCTCUCHUS JKUIKOCTHU N3 OTBCpCTI/Iﬁ U HaCaJoK;,

-IIPUHIIUIIBI pa60Tm THAPABINYCCKUX MAlllMH 1 MCXaHHU3MOB.

1.4. KosimyecTBO 4aCOB HA OCBOEHHUE MPOTrPAMMbI Y4eOHOi M CUMILIUHBI:
MaKCUMaJIbHOU yueOHOM Harpy3ku oOyuatomierocsill? yacos, B Tom ducie:
00s13aTeNIbHON ayAUTOpHOM yueOHOM Harpy3ku oOydaronierocsil00 yacos;
IPOMEKYTOUHas arTecTanus 12 yacos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JIUCIUTIJIAHBI

2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHAbI Y4e0OHOH padoThI

Bun yueOHo# padoThl

O0BeM yacoB

MakcumajbHasi y4yeO0Hasi Harpy3ska (Bcero 1o mporpaMmme 112
AUCHMILINHBI)

O0s13aTe/IbHASI Ay TUTOPHAN YUeOHAash Harpy3Ka (Bcero) 100
B TOM YHCIIC:

JICKIINH, YPOKH 30
NPAKTUYECKHUE 3aHATHS 60
71a00paTOPHBIE 3aHATHS 10
[IpomexxyTouHas arrectanus B hopme: 12

Okx3ameHa — 4 cemecTp




2.2. TemaTu4eckuii J1aH U coAepkanue y4eOHoi mucuuiiuabl OI1.08Tepmoannamuka, Tenjonepenaya u ruipaBIuKa

HanmenoBanue Copaepxanne y4e0HOro MaTepHaJia, JJabopaTopHble H MPaKTHYeCKHe 3aHATHS, O0bem | YpoBeHb Koasbt
pa3aesioB U TeM CamocTrosiTeqibHasi 00y4dalonierocs, Kypcopasi padora (MpoeKT) (eciu npedycmompetst), HHbIE 4acoB | OCBOEHHSI | KOMIEeTeHIHH,
BH/IbI YUeOHOIi paGoThI B COOTBETCTBHH C Y4EOHBIM IJIAHOM ¢dopmupoBanu
10 KOTOPBIX
Cnoco0cTByeT
3JEMEHT
NPOrPaMMBbl
1 2 3 4 5
Pa3nea 1. 'mapasanka
Tema 1.1 Coaep:xanue y4eOHOIro MaTepHuaJia 6 OKO01-09
OcHoBHble nousATHs | [TorsTue o xuakoctu. duszmueckne CBOWCTBA KUIKOCTH. JlaBieHWE, BUABI M CIUHHIIGI TIK 1.1-1.4,
THAPABJINKH. u3Mepenus. ['mapocrarudeckoe JaBjieHue, ero CBocTBa. JaBieHue KUAKOCTH Ha IIJIOCKHUE 2 1 K 2.1-2.4,
OcHoBHBIE 3aKOHBI | TOBepXHOCTU. OCHOBHOE YpaBHEHHUE I'MJIPOCTATHUKU. I1K 3.1-3.3
paBHOBecHsl IIpakTnueckoe 3ansaTue Nel Pemenne 3anay no teme: «Onpenenenne GU3NIeCKUX CBOMCTB 2 5
COCTOSIHUSA KHUJKOCTH»
JKHIKOCTH. IIpakTnueckoe 3ansaTHe Ne 2 PenieHue 3a1a4 Ha 3aKOHbI THAPOCTATUKH 2 2
Tema 1.2 Coaep:xanue y4eOHOIro MaTepHuaJia 6
OcHoBHBIE 3asau, OCHOBHBIE MOHATHS U ONpPEAETICHUS TMAPOJMHAMUKU. [ MApaBINUeCKUE 3JIEMEHTHI 2 1
3aKOHOMEpPHOCTH IIOTOKA. YpaBHeHUE bepHyIM i1 uaeanbHOU )KUKOCTH.
JABUKEHU S IIpakTnueckoe 3ansaTue Ne 3 Penenue 3a1au no reme: ['nipaBinnyeckre 3J1eMEHThI TOTOKA 2 2
xuaAKocTH. OcHoBbl | TIpakTHuyeckoe 3ansaTHe Ne 4 Pemienue 3a1a4u ¢ IpUMEHEHHEM ypaBHeHUs bepHyiuiu 2 2
THAPOAMHAMHMKH
Tema 1.3 Coaepxanue y4eOHOro MaTepuaa 12
I'mppaBauveckue Pexxumbl aBmxkeHus skuakoct. Yucno Peitnonbaca. OOmne ypaBHEHUS AJisi OTpEeIeHUs
CONPOTHBJICHUA [OTEpU HAmopa IpU paBHOMEpHOM JBMKeHUH. IloTepst Hamopa B TpyOax HEKPYIJIOro 5 1
ceueHus. MectHoe conporusnenue. KoagduirenTsl MecTHBIX conpoTuBiaeHu. Bo3moxHbIe
crocoObl CHHKEHHsI TOTEph Haropa B Tpydax
IIpakTHyeckoe 3ansitue Ne S Pemenne 3anau no teme: OnpeneneHue peKUMOB ABUKEHUS 9 2
KHUJKOCTU
IIpakTuyeckoe 3ansaTHe Ne 6 Pemenne 3agad o reme: JlamruHapHOE Te4EHHUE )KUIKOCTH B 5 2
TpyOOnpoBogax
IIpakTnueckoe 3ansaTue Ne 7 Pemenne 3anau no teme: TypOylneHTHOE TeueHUE KUIKOCTH 5 2
B TpyOOnpoBoOAax
IIpakTHyeckoe 3ansitue Ne 8 Pemenue 3agad no teme: OnpeneneHne noTepp Hanopa Ha 2 2




MCCTHBIX THIPABJINYCCKUX COIIPOTUBJIICHUAX

IIpakTunuyeckoe 3anaTue Ne 9Pemienue 3amad mo Teme: OmpeneneHue OOMMX TOTEPh

Haropa B TpyOONpoBOAaX M PYKaBHBIX JIMHHSIX 2
Tema 1.4 Coaeprxanue yueOHOIro MaTepuaJia 8
JBHKeHHne Haznauenne wu knaccudpukanuss TpyOOnpoBoaoB. ['mapaBiuyeckue XapaKTepUCTUKU
JKHKOCTH B TpybonpoBoaoB. OcHOBHBIE (OPMYJIBI U pacdyeTa TpyOOnpoBoaoB. I napaBiuyeckuii yaap 2
TpyOonposoaax B TpyOonpoBoaax. [IpuuuHbl THapaBIMYECcKOro yaapa.
IIpakTnueckoe 3ansitue Ne 10 Pemenue 3anay o teme: ['uapaBandeckuil pacyeT npocThix 5
HaIOpHBIX TPyOONIPOBOIOB
IIpakTnuyeckoe 3ansaTHe Ne 11 Pemenue 3agau no teme: Pemenue 3agady mo Tteme: 2
I'napaBaruecKuil pacueT CI0XKHbBIX HAIIOPHBIX TPYOOIIPOBOIOB
JlabopaTopHoe 3ansTueNel ['mapaBnuyeckuii yaap B TpyOax 2
Tema 1.5 Coaep:xaHue y4eOHOIro MaTepHuaJia 6
IpuHIHIBI HcTedeHne )XUIKOCTH Ye€pE3 MAJIOE OTBEPCTHE B TOHKOM CTEHKE.
HCTEYCHHA Hcredyenne XUAKOCTH NpU IMEpEeMEHHOM Hamope. lcreueHue >XKMIKOCTH IOJ YPOBEHbD. 2
JKHIKOCTH U3 VcTedeHne )KUIKOCTH U3 HAacaIKoB. M3yueHHne MpakTH4eCKOro IPUMEHEHHs] HACaIKOB
OTBEPCTHH H IIpakTnueckoe 3ansaTe Ne 12 Pemenue 3amau no teme: lMcredeHue >KUIAKOCTH 4epes 2
HACaI0K OTBEPCTHS M HACATKU
IIpakTnueckoe 3ansaTue Ne 13 Pemenue 3agau no teme: I'napasandeckue crpyu 2
Tema 1.6 Coaep:xaHue y4eOHOIro MaTepHuaJia 4
Ipuamune! padorer | O6mue nmoHsTHA 0 Hacocax. Kimaccudukanwst HacocoB. TIpuHIUIBI pabOTH THAPABIMYECKIX
THAPABINYECKUX MallliH ¥ MeXaHu3MOB. L{eHTpoOexHbIe HaCOChl U X OCHOBHBIE XapaKTEePUCTUKH. DJIEMEHTHI 2
MAILIMH U Teopun paboyero Kojeca LEHTPOOEKHOro Hacoca. [lopiiHeBble HACOCHI U UX OCHOBHBIE
MEXaHU3MOB XapakTepucTUKU. CTpyiiHbIE HACOCHI
JlabopaTopHoe  3aHsaTHe Ne2 l3ydyeHue KOHCTPYKLUMU LEHTPOOEKHBIX HACOCOB H 9
OPUEHTHUPOBOYHOE ONPEJIEIICHNE UX OCHOBHBIX [1APAMETPOB
Paznen.2. Tepmoannamuka
Tema 2.1 Coaep:kaHue y4e0HOro MaTepuaia 2 OK 01-09
peamer 3amauy M METOJbl TEXHUYECKOHW TepMoAuMHaMuku. ['a3 kak pabouee Ttemo. IlomsiTue [IK 1.1-1.4,
TEPMOAUHAMUKHU U TepMOJAMHAMUYECKON  cHcTeMbl.  [IOHATHS  WMOeanbHOrO M pPEATBHOIO  Ta30B. IK 2.1-2.4,
€ro cBf3b ¢ ApyrumMH | TepMoanHaMUYECKUE TAPAMETPBI COCTOSHUS BELLIECTB. 9 I1K 3.1-3.3
0Tpac/sIMM 3HAHMI.
OcHOBHbIC IOHATHSA
U onpejeseHud,
Tema 2.2 Coaeprxanue yueOHOro MaTepuaa 10




3aKkoHbI 3aKOHBIMCATBHBIX T'a30B. YPaBHEHHE COCTOSHUSI MJCAIbHBIX U pealbHBIX Ia3oB. ['a3oBas
TePMOAUHAMHUKH. moctosiHHasA. Ilonstue o cmecsax. 3akoH JlaapToHa. TemmoeMKOCTh Ta30B M HX CMeECEi. 2 1
I'azoBbIe cMecH. YpasHenue Maiiepa. I1epBblii 3aKOH TepMOIMHAMUKU. BTOPO 3aKOH TEPMOJIMHAMUKHI
IIpakTnueckoe 3ansaTne Ne 14 Pemienue 3a1a4 ¢ NpUMEHEHUEM 3aKOHOB WJI€AJIbHBIX Ia30B 2 2
IIpakTHyeckoe 3ansitue Ne 15 Pemenue 3agad no teme: PacyeT TENI0eMKOCTH ra3oB U MX 2 2
cMmecen
IIpakTuyeckoe 3ansiTue Ne 16 Penienue 3a/1a4 Ha epBhIi 3aKOH TEPMOAMHAMUKU 2 2
IIpakTnueckoe 3ansaTne Ne 17Penienue 3aa4 Ha BTOPOM 3aKOH TEPMOJUHAMUKHI 2 2
Tema 2.3 Copep:kaHue y4eOHOIro MaTepuaa 6
Tepmonnnamuueckn | Knaccupukamus TepMOAWHAMHYECKUX MPOIECCOB M3MEHEHHsI COCTOSIHUS pabodero Tena. 2 1
e Kpyrossie nporieccs! win mukisl. [IpsimMbie u oOpaTHbie nukibl. Tepmuaeckuii KIT/I.
npouecchl ¥ HMKJBIL. | [IpakTuyeckoe 3ansitue Ne 18 Pemenue 3agau mo teme: OmnpeneneHue HarpaBiIeHUs 9 2
TEPMOJANHAMUYECKUX ITPOLIECCOB.
IIpakTnyeckoe 3anarTue Ne 19 Pemenue 3anau no teme: Boga u BoasHoi nap. IIpoueccsr 2 5
M3MEHEHHUs COCTOSIHUS BOJIIHOTO Mapa
Tema 2.4 Coaep:xaHue y4eOHOIro MaTepHuaJia 4
Hcreyenne u [lonsitue 006 wucrteyenun. Pexumbl wuctedenus. JlpoccenupoBaHue Tra3oB M TapOB.
ApOCCeIMpOBaHUe Hcnonbs3oBaHne NpoueccoB UCTEUYEHHS U ApoccenupoBaHus. KpuTuueckue naBieHUs U 2 1
razoB M Napos CKOPOCTh HcTeueHns. MakCUMaJIbHBIN pacxoj rasa
IIpakTuyeckoe 3ansitue Ne 20 Pemenne 3anau no teme: McreueHue u ApoccenrpoBaHue 2 5
ra3oB M [1apOB
Tema 2.5 Coaepxanue yueOHOro MaTepuaa 2
Tepmoaunamuka Tepmoaumnamuka moToka. @a3zoBble TmepexoAbl. YpaBHeHue Knalinepona—Knaysuyca.
NOTOKOB, (a3oBbIe Tepmoxumus.
nepexojsl, 2 1
XHMHYECKAs
TEePMOJIMHAMMKA;
Tema 2.6 Coaeprxanue yueOHOro MaTepuaa 4
Tepmorazoaunamuk | O6mue ceenenusa. CpegHeoObeMHBIE TapaMeTphbl COCTOSHUS Fa30BOU CpeJibl B TOMEIIEHUH.
a I0KapoB B VYpaBHeHue 6ananca noxapa. ['a3000MeH nmomenieHus ¢ okpykatomieit cpeaoit. Metoanka 2 1
NnoMeleHUuM. HCCIIeTIOBaHMS MOoXapa.
Tepmoannamuyecku | [lpakTuueckoe 3ansitne Ne 21TepMoauHaMUYECKH aHAIM3 IMOXKapa, MPOTEKAIOIIETO B
i aHaIM3 moxkapa, MOMEUICHUH 2 2

MPOTECKAIOIIIECIo B
NMOMCIIICHUN

10




Pa3nea 3. Tensionepenaya

Tema 3.1 Copep:xaHue yueOHOI0 MaTepuaa 22 OK 01-09
Teopus OcCHOBHBIE TIOHATHUSI TEOPHH TerIooOMeHa. DOpMBI Tepeaadn Tervia. TernaonpoBOAHOCTD. [IK 1.1-1.4,
Tenjoo0MeHa: Ilepenada TEmnoOTHl TEIUIONPOBOAHOCTBIO B TEJAX PA3JIMYHOIO arperaTHOr0 COCTOSHUS. [K 2.1-2.4,
TeIJIONPOBOAHOCTb, | CBOOOIHAS W BBIHYKJICHHAss KOHBEKIMSA. KOHBEKTHBHBIN TeruiooOMmeH. 3akoH HproToHa — 2 IIK 3.1-3.3
KOHBEKIUsl, Puxmana. TemnoBoe uzinyuenue. OCHOBHBIE 0COOCHHOCTHU JYYHCTOTO TEIUIOOOMEHA B Telax
U3j1y4eHue, Pa3IMYHOro arperaTHoro cocTossHus. TermiooOMeH npu mokapax B MOMEIEHUSIX
Temnonepenaya;Ten | [Ipakruueckoe 3ansitne Ne 22 Perenue 3a1a4 1o 3akoHy @ypee 2
Jonepenaia B IIpakTnueckoe 3ansaTMe Ne 23 Pemenune 3amad mno Teme: Pacuer koaddunumenta 2
NOKAPHOM Jiej1e TCIUIOIIPOBOTHOCTH
IIpakTuyeckoe 3ansatTue Ne 24 Pemenuwe 3amad no teme: Pacder TenmaonpoBOAHOCTH 2
0JIHOCJIOMHOM IJIOCKOM CTEHKH IPU CTAlMOHAPHOM PEXHUME TeIUIoNepeaun
IIpakTuyeckoe 3ansaTue Ne 25 Pemenuwe 3amad no teme: Pacder TenmaonpoBOAHOCTH 2
MHOT'OCJIOIHOM IJIOCKOM CTEHKH IPU CTAllMOHAPHOM pEXXHMME TeIulonepeaye
IIpakTuyeckoe 3anaTue Ne 26 Pemenue 3agau no teme: Pacuer KOHBEKTHBHOIO 2
TEII000MEHa NPY KOHICHCAITUH MAPOB M KUITEHUH KUJKOCTEH
IIpakTnueckoe 3anaTue Ne 27 Penienue 3aa4 no teme: Pacuer TeriooOMeHa U3Iy4eHUEM. 5
Cno>xHbIi TeruiooOMeH
IIpakTnueckoe 3ansaTue Ne 28 Teronepenaya B OXKapHOM Jieje 2
JlabopaTtopHoe 3ansitue Ne3OmpeneneHue TEIUIONPOBOJHOCTH Marepuaga METOJ0M 5
HMJIMHIPUYECKOTO CI0s
JlabopaTopHoe 3ansitue Ne4OrpeneneHue CTENEHN YEPHOTHI IOBEPXHOCTU METOAOM JIBYX 2
STaJIOHOB
JlaGopaTtopHoe 3ansaTHe NeS lccnenoBaHue cBOOOJHO-KOHBEKTHBHOH TEIUIOOTAAYH OT 2
TOPU30HTAJILHOTO IMJIMHAPA BO3AYXY
Tema 3.2 Coaepxkanue y4eOHOro MaTepuaa 4
TomymBo u ocHoBbl | [Tonstue TormuBo. CoctaB TorumBa. Buael TonnmuBa. ['openne Tomnusa. Teoperuueckuil u 5
rOpeHusl. JeWCTBUTENBbHBIN pacxo/1 BO3ayXa, He00Xo UMbl 1 ropeHus. CocTaB POJYKTOB TOPEHMSL.
IIpakTnyeckoe 3anaTHe Ne 290npeneIeHUETEINIOTH CTOPAHUS TOIIMBA 2
Tema 3.3 Conep:kanue y4eOHOTro MaTepuaa 4
Temnorenepupyrony | TermtoreHepupyomue ycTpoicTsa 2
He ycTpoiicrsa. IIpakTHyeckoe 3anaTne Ne30TemnoBoil pacuer KoTioarperara 2
IIpomexyToUyHas aTTeCTANMSA - IK3aMeH 12
HToro no nucuuniune: 112
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3. YCJ0BUs PEAJIN3ALIIN MMPOT'PAMMBI YYEBHOM
JUCHHUITJINHBI

3.1. TpeboBaHuA K MHHHMAJIBHOMY  MAaTepPUATbHO-TEXHHYECKOMY
o0ecrneyeHUI0 yUeOHOM TN CIUNIHHBI

Peanuzamus mnporpaMMbl  AUCHUIUIMHBI  TpeOyeT Haiuuus J1abopaTopuu
TEPMOJMHAMUKH, TEIJIONEPEeIaud W TUAPABIUKUA ISl TPOBEIACHUS MPAKTUYECKUX
3aHATHUNA, 71a00pAaTOPHBIX 3aHSATUM, TPYIMIOBBIX W WHIAUBUAYAJbHBIX KOHCYJbTAIUH,
TEKYIIEro KOHTPOJIA U TPOMEKYTOYHON aTTECTAIIIH.

Ob6opynoBaHue:

- paboyee MecTO IpernoaBaTes;

- clielMaIn3upoBaHHast MeOelb (CTOMbI, CTYJIbS MO KOJUYECTBY 00YUArOIINXCS);

- IOCKa yYeHUYecKasl.

TexHuueckue cpeacTBa 00yUEHUS:

- KOMIIBIOTEP (HOYTOYK);

- MYJIbTUMEIUUHBIN MPOEKTOP, IKPaH.

Y4eOHO-HArsAHBIE ~ MOCOOWS:  MUIaKaThl,  y4yeOHO-HAIJBIAHBIE  TOCOOWS,
oOecreynBarolye TeMaTHYeCKUe WLUTIOCTPALIUU 10 pabodeil mporpamMme JUCIUILIAHEI, B
TOM YHCJIe, BUJIE0-ayUO MaTepHalIbl, KOMITbIOTEPHBIE MPE3CHTAIINH.

Kommpiorep mmMeer nocTynm K 3JIE€KTPOHHO-OMOIMOTEYHBIM CHUCTEMaM, BBIXOJIl B
ro0anbHyI0 ceTh HTepHET, OCHAIIEH JIMIICH3UOHHBIM ITPOTPAMMHBIM 00ECIICYCHUEM.

3.2.YueOHO-MeTOAMYECKOe M HH(OPMAIMOHHOE olOecleyeHHe peau3auum
Y4eOHOM M CIUTIINHBI

OcHoBHbIE y4eOHbIe U3IaHUA

1. TyceB, A. A. OCHOBbl THUAPABIUKH: Y4YEOHMK JJIsi  CPEIHEro
npodeccuonanbHoro odpazoanus / A. A. I'yceB. — 3-e uzn., ucrnp. u aon. — MockBa:
NznarensctBo FOpaiit, 2025.

2. JlenkoB A. B. TexHuueckas TepMOJWHAMHKa U TeIUIoNepeaaya: ydeOHOe
nocobue / A. B. [lenxos, M. I'. Menkosepos, JI. B. Uepnenko, 0. H. IlleBuenko. —
Kpacnosipck: Cubupckuii TOCyTapcTBEHHBIM YHUBEPCUTET HAYKU U TEXHOJIOTMA UMEHU
akagemuka M.®. PemerneBa, 2020. — 102 ¢. — TekcT: 3eKTPOHHBIN // DNEeKTPOHHBIN
pecypc nudponoii obpazoarenpHoM cpenbl CITIO PROFo6paszoBanue : [caiit]. — URL:
https://profspo.ru/books/107226

3. KapramoB D3.M. I'mapaBnuka: y4yeOHMK W TMPAKTUKYM JJi CPEIHETO
npodeccuonanbHoro odpazosanus / B. A. Kynunos, 2. M. Kapramos, A. I'. KoBanenko,
N. B. KynunoB ; mon penakumein B. A. KynunoBa. — 5-e u3nm., mepepad. m jom. —
Mocksa : U3narensctBo FOpaiit, 2025.

4. Komaues, B. ®. Tepmoaunamuka, Terionepeaavya v TUApPaBIdKa: YYeOHUK IS
CIIO / B. ®@. KomaueB. — 2-e u3n. — CapatoB, Mocksa : [IpodobpazoBanue, Aii [Tu Ap
Menma, 2024. — 250 c. — ISBN 978-5-4488-2129-5, 978-5-4497-3247-7. — Tekcr:
ANEKTPOHHBIA // DJEKTPOHHBIM pecypc 1udpoBoit obOpazoBarenbHoOl cpeas CIIO
PROFo6pa3oBanue: [caiit]. — URL: https://profspo.ru/books/141485

5. Koroga, E. B. Texuuueckasi TepMOJIMHAMHKA : Y4€OHO-METOAMUECKOE MOco0ue
st CITO / E. B. Korora, T. b. Tapabpuna. — Caparos : [Ipodobpazosanue, 2022. —
83 c. — ISBN 978-5-4488-1418-1. — TekcT: 3J€KTPOHHBIN // DIEKTPOHHBIA pecypc
mugpoBori oOpazoBarensHO cpenslt CIIO PROFoOpazoBanme : [caiit]. — URL:
https://profspo.ru/books/116300

6. Kpaiinos, A. B. Tepmoaunamuka: yaedbnoe nocoodue mist CI1O / A. B. KpaiiHos,
E. H. IlamkoB; mox pegakuueii I'. B. Ky3nenosa. — Caparos : [IpodoGpazosanue, 2021.
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— 159 c. — ISBN 978-5-4488-0937-8. — TeKcT: 371eKTpOHHBIN // DIEKTPOHHBINA pecypc
mugpoBori  obpazosatenbHoit cpenpl CIIO PROFo6paszoBanme: [caiit]. — URL:
https://profspo.ru/books/99942

7. lwutuk, T. B. Texnwdeckas TepMOIWHAMHKA W TeIUIONEpeaada: ydeOHOe
nocobue / T. B. lllutuk. — Mocksa, Bonorna: Uudpa-Umxkenepus, 2022. — 184 ¢. —
ISBN 978-5-9729-1087-8. — TeKcT: 2JIeKTpOHHBIN // DAEKTPOHHBIN pecypc mudpoBoit
obpazoBatenmpHOM  cpenpl CIIO  PROFo6pa3oBanue: [caiiT]. = —  URL:
https://profspo.ru/books/123882

JlonoiHUTE/IbHBbIE YYeOHbIe U3TaHUS

8. I'yceB, A.A. OCHOBBI THAPABIUKU: YIEOHUK JJIsI CPEAHETO MPOGECCHOHATEHOTO
obpazoBanusi / A. A. I'yceB. — 3-e uzj., ucmp. u aomn. — Mocksa: M3natensctBo FOpaiit,
2020. — 218 ¢. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-07761-2. —
TexkcT: anexrponnsiii / DbC KOpaiiT [caiit]. — URL: https://urait.ru/

9. Epodeen, B.JI. Terorexnuka B 2 T. Tom 1. TepmonuHamuka U TEOpHS
TEII00OMeHa: Y4eOHMK MJisi cpenHero rmnpodeccruoHaibHoro obpazoanus / B. JL
Epodees, A. C. Ilpsaxun, II. JI. Cemenos; non penakuueir B. JI. Epodeena, A. C.
[Tpsixuna. — Mocksa: UznatensctBo FOpaiit, 2020. — 308 c¢. — (IIpodeccuonannpHoe
obOpazoBanue). — ISBN 978-5-534-06945-7. — Texct: anexktponusiii / 3bC HOpaiit
[caiit]. — URL: https://urait.ru/

10. CmupnoBa, M.B. Teopernueckue OCHOBBI TEIUIOTEXHUKH: ydeOHOe mocobue
JUIsl cpenHero mnpodeccuoHanbHoro oopazosanust / M. B. CmupHoBa. — 2-¢ u3m. —
Mocksa: UznatensctBo FOpaiit, 2020. — 237 ¢. — (IIpodeccuonanpHoe oOpa3zoBaHue).
— ISBN 978-5-534-12210-7. — Texct: snekrponnsiii // ObBC FOpaiir [caiir]. — URL:
https://urait.ru/

11. Peiitep K.A. Tepmoaunammuka, Teronepesaya u ruapaBiauka Y.1.
Tepmonunamuka u Terutonepenada: yaeouuk/ K.A. Peiitep — M.: KYPC — 2019 — 1874 c.
(cpenuee npodeccuoHaabHOE 00pa30BaHUE)

12. Peittep K.A. Tepmoaunammuka, Temonepeaadya | ruapasiuka Y.2.
['unpaBmuka: yuebnuk/ K.A. Peiitep — M.: KYPC - 2019 - 1874 c. (cpennee
npodeccruoHaibHOE 00pa30BaHUE)

HNuTepHeT-pecypcebl

13. AKazeMUK. CnoBapu u SHIUKJIIONE N H. Pexxum JIOCTYyTIA:
http://www.dic.academic.ru

14. O6pa3oBaTenbHbIN pecypc Mo rUApPaBIUKE, THAPO- U MHEBMONPUBOAY. Pexxum
nocryma: http://gidravl.narod.ru

Meroauyeckue peKOMEHIANMH I O0y4alIMXcsi 1O  OCBOEHMIO
AUCHUTLTHHBI

15. Meroanueckue yka3aHus JJsi OOy4YaIOIUXCsl 1O BHIMOIHEHUIO MPAKTHUYECKUX
pabor.

16. MeTtoauueckue yka3zaHus JUisl 00y4YaroImMUXCs MO BBIMOTHEHUIO J1a00PaTOPHBIX
pabor.

13


https://profspo.ru/books/123882

4. KOHTPO.JIb M OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOI

JACTUTIIAHBI

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

Pe3ysabTarnl 00yyeHus

@®opMbI U METOBI
KOHTPOJISI 1 OLICHKH

OK 01. Beibupars crocoObl pemieHust 3agad MnpogecCuoHaATbHOM
JESATENIbHOCTH IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHANIM3a U
UHTEepOpeTanud WHPOPMALUU U HMHPOPMAIMOHHBIE TEXHOJIOTHH JUIS
BBINOJIHEHUS 3a/1a4 IPO(PECCHOHATILHOMN 1€ATEIbHOCTH;

OK 03. [IlmanupoBaTh W  pEAJM30OBBIBATH  COOCTBEHHOE
IpoeCCUOHATIBHOE M JIMYHOCTHOE PAa3BUTHE, IPEeNIPUHUMATEIbCKYIO
NeSITeNbHOCTh B TPO(ECCHOHANBHON cdepe, HMCIONb30BaTh 3HAHUS 10
(uHaHCOBON I'PaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYalMX;

OK 04. D¢ddexTnBHO B3aNMOJICHCTBOBATH U Pa00OTATh B KOJUICKTHBE
U KOMaHJIE;

OK 05. OcymecTBisiTh YCTHYIO U MUCbMEHHYI0 KOMMYHHUKALIMIO Ha
rocyapcTBeHHOM s3blke Poccuiickoit denepanyu ¢ yuetoMm 0coOeHHOCTEH
COLIMAJIbHOTO U KYJIbTYPHOT'O KOHTEKCTA,

OK 06. IlposBiasaTh TIpaxkIaHCKO-NMATPUOTUYECKYIO TO3MIIMIO,
JI€MOHCTPUPOBATh OCO3HAHHOE IIOBEJCHME HA OCHOBE TpPaJULMOHHBIX
00IIIeYeTIOBEYECKMX IIEHHOCTEH, B TOM YHCIIE C y4YeTOM TapMOHH3AIHU
MEXKHAI[MOHAIBHBIX M  MEXPEJIUTHO3HBIX  OTHOIIEHUH, HPUMEHSThH
CTaH/IapThl aHTUKOPPYILIMOHHOI'O TIOBEJICHUS;

OK 07. CopneiicTBOBaTh COXPAaHEHUIO OKPYXKAIOLIEH Cpeabl,
pecypcocOepexeHuto, IMPUMEHATh 3HaHMs 00 UW3MEHEHUM KJumara,
INPUHLUIBL  OEpEeXIMBOIO IMPOU3BOACTBA, IPQPEKTHUBHO IEHCTBOBATH B
Ype3BbIYAITHBIX CUTYAIHIX;

OK 08. Hcnonb3oBaTh cpeiactBa (U3NYECKOH KyIbTYphl IS
COXpaHEHHS M YKpEIUIEHHs 3J0pOBbs B Ipolecce MNpoecCHOHaTbHON
NeSITeNbHOCTH U TOJAJEp)KaHUS HEOOXOJUMOro YpOBHS (PU3MUECKOM
MOATOTOBJIEHHOCTH;

OK 09. Tlonb3oBarbcsi Mpo(hecCHOHAIBHOW JIOKyMEHTalueld Ha
roCy/1apCTBEHHOM U MHOCTPAHHOM SI3bIKaX.

[TpodeccrnonanbHbIe KOMIETEHIUH:

ITK 1.1. OcymiecTBasTh KapayibHYIO CIIYXOY.

[IK 1.2. BeimonHsats paboThl 1O mpueMKe (mepenade) U
O0CITyKMBaHUIO TEXHUYECKUX CPEACTB, IMOXKAPHOrO 00OpYyJIOBaHMS,
MHCTPYMEHTA U CPEJCTB UHAUBUIYAIbHOM 3aILUTHI.

[IK 1.3. BemmonHATh pabOTHl MO CIACEHHIO, 3aIlIUTEe, IBAKyalllud
JIOJE M UMYILIECTBA M3 30HBI I0XAapa, OKAa3aHHWIO IEpBOM ITOMOIIU
MOCTPAAABILHM.

[1K 1.4. BeimonHATs pabOTHl MO TYIICHUIO MOXKAPOB M MPOBOIUTH
aBapHifHO-cracarebHble PadOThl, CBS3aHHBIE C TYIIEHUEM [10KapOB, B TOM
q1CcIIe B COCTaBE 3BE€HA Ia30/{bIMO3AILUTHOMN CITYXKOBI.

[1K 2.1. AHaiM3upoBaTh MOKAPHYIO OMACHOCTh OOBEKTOB.

[1K 2.2. Opranu3oBbIBaTh MPOTUBOMOXKAPHBIA PEKUM Ha 00BEKTE
3aIUTHI.

1K 2.3. IIpoBoANTE IPOTUBONOXKAPHYIO PONaraHmy.

I[IK  2.4. OcymecTBiasTh  KOHTPOJb  3a
POTHBOMOXKAPHOTO PEKUMA HA OOBEKTE 3AIUTHI.

coOIroIeHNEM

Tekyimuii KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHHUE;

- BBITIOJIHEHHUE
MUCHMEHHOW PabOTHI;

- BBIIIOJIHEHHUE
MPAaKTUYECKON pabOThI
(uHnuBUYyaIbHAS popma
paboThl);

- BBITIOJIHEHHUE
nmabopaTopHOM pabOTHI;

OreHka pe3yabTaToB
BBITIOJTHCHU A
CaMOCTOSITEIILHOM PabOTHI

IIpomexxyrounas
aTTecTanus B dopme
DK3aMeHa. Meton
IIPOBECHUS
IIPOMEKYTOUHON
aTTeCTallMU:  BBIIIOJIHEHUE
KOMIIJIEKCHOTO

OK3aMCHAIITMOHHOT'O 3aJlaHUsA
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I[IK 3.1. PykoBOAWTH JAEATENBHOCTBIO OTHENEHUs (Kapayia)
MoKapHOW dYacTh (OTASNBHOTO TI0CTA) TPH TYIICHHH TI0XKApOB |
MIPOBEJICHUN aBAPUHHO-CIIACATENBHBIX PadOT, CBSI3aHHBIX C TYIICHHEM
no>xapa.

[IK 3.2. PykoBOAWTH JAEATEIBHOCTBIO OTHENCHUs (Kapayia)
MOXKapHOW dYacTu (OTHENBHOrO T1I0CTa) MpPU TYIICHUHU TOXKApOB C
MCIOJIb30BAHUEM CPEJICTB MHWBHIYaTbHOW 3alIUTHl OPTaHOB JIBIXaHUS H
3peHusl B HEMPUTOTHOM I bIXaHUS Cpeie.

[IK 3.3. Opranu3oBbIBaTh JCSATEIBHOCTH JIECKYPHOIO Kapaysa
(cMeHBI) MOXapHOW dYacTH (OTACIBHOTO TIOCTa) BO BpeMsl HECEHUS
CYTOUYHOTO JIeKYpPCTBA B PACIIOJIOKEHUU YaCTH.
yMeThb:

-HCII0JIb30BaTh 3aKOHBI HI€aTbHBIX Ta30B MIPH PEILICHUU 3aa4;

-pemaTh 3aJadd [0 ONPEACICHUI0 KOJMYECTBA TEIUIOTHI C
MOMOUIbI0 3HAYEHUU TEIJIOEMKOCTH U YIECIbHOW TEIIOThl CrOpaHus
TOTUINBA,

-onpenesITh KOd(PPUIMEHTH TEIUIONPOBOJIHOCTA U TEIUIOOTIAYH
pacYeTHBIM ITYTEM;

-OCYILECTBIISATh PACUYEThl TUAPABIUYECKHX I[MapaMETPOB: HAIop,
pacxo, MOTepy HAIIOPOB, THIPABIMYECKUX COITPOTUBIICHHIA,

-OCYILECTBIISITh pacyeThl U3OBITOYHBIX JABICHUN MPH TUIPOYIApE,
TIPY IBHYKEHUH JKUIKOCTH.

B pe3yibTare OCBOCHHS y4eOHOM JIVCIIATLTHHBI
00yJarONUHCA3HATD:

-IPeIMET TEPMOJUHAMHUKH U €r0 CBSI3b C JPYTUMH OTPACISMH
3HAHUI;

-OCHOBHBIC TIOHSITHUS U OTIPEIICIICHUS, CMECH PabOUnX TEII;

-3aKOHBI TEPMOINHAMHKH;

-pealibHbIC Ta3bl U TAPhl, UICATBHBIC T'a3bl;

-ra3oBbIC CMECH;

-ACTEUEHHE U IPOCCETUPOBAHKE T'a30B;

-TEPMOJIMHAMHYCCKUN  aHaAM3  ToXKapa, MPOTEKAoIero B
MOMEIICHUY;

-T€PMOIUHAMHUKY MTOTOKOB, ¢bazoBbie TIepeXo/Ibl,
XUMHAYECKYIOTEPMOIMHAMHUKY;

-TEOPHIO  TEIUIOOOMEHA:  TEIUIONPOBOJHOCTh,  KOHBEHIIHIO,

W3JIy4YEHHE, TEIUIONEpeaauy;
-TOIUIMBO U OCHOBBI TOPEHUSI, TEIJIOTEHEPUPYIOIIHNE YCTPOMCTBA;
-TEPMOTra30AMHAMHKA [10KAPOB B IIOMEILCHUY;
-TeIuIonepeaya B OKAPHOM JIEIIE;
-OCHOBHBIE 3aKOHBI PABHOBECUS COCTOSIHUS )KUIKOCTH;
-OCHOBHBIE 3aKOHOMEPHOCTHU JIBUKEHUS )KUJIKOCTH;
-IIPUHLUIIBI KCTEUYECHUS KUIKOCTH U3 OTBEPCTUM U HACAOK;
-TIPUHIIAIBI PAOOTHI THUPABINYECKUX MAIIMH U MEXaHHU3MOB.

4.2. @OoH] OLEHOYHBIX CPeACTB /JJsl TPOBEJAEHHS] MPOMENKYTOUYHOM
arrecTanuu 00y4arouuxcs Mo AMCIUNJINHE

IHoka3aTen U KPUTEPHUHU OLCHUBAHUS KOMIIETCHIIM U
[Toka3aTrenmn W KpUTEPUM OLICHUBAHHUS KOMIIETCHIIMM, OMNMCAHUE MKl
OLICHUBAHUS COACPIKATCS B MPUIIOKEHUU 1.
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KoHTpoJsbHBIE M TECTOBbIE 3aJaHUA
KonTponpHbIe 3a1aHKs cOAEPKATCS B IPUIIOKEHUN 1.
MeTtoanuyeckue MaTepuabl

Meroauyeckue MaTepuasnbl, OINPEACIAIOINAE IMPOLUEAYPhl OLCHUBAHUSA
3HAaHUU, YMEHUH, XapaKTepU3yomux GopMUpOBaHUE KOMIIETEHLIUN, COAEPIKATCS B
IIPUIIOKEHUH 1.
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IIpunoxenne 1

KoHTpo.IbHO-01IeHOUYHBbIE CpPe/ICTBA
AJ1s1 IPOBe/IeHUsI MPOMEKYTOUYHOI aTTecTAlMU N0 JUCIHUIIHHE
OI1.08 TepmoauHaMHKAa, TeNJ0oNepeaa4Ya U THAPABIUKA

@opMa NPoOMeKyTOUYHOM aTTecTallMM: dK3aMeH (4 ceMecTp).

1.2. Cucrema oueHMBaHMSI Pe3yJbTATOB BbINOJIHEHHUS 3aJaHUI

OneHuBaHUE pE3yJabTAaTOB  BBIIOJHEHUS 3aJaHUl  NPOMEXYTOYHON  aTTecTaluu
OCYILIECTBIISIETCS HA OCHOBE CIIEAYIOLIMX IPUHIINAIIOB!

JOCTOBEPHOCTH OIICHKH — OLIEHMBAETCS YPOBEHb C(POPMUPOBAHHOCTH 3HAHHM, YMEHHUH,
IPAaKTUYECKOIO OMbITA, OOMIMX U NPOPECCHOHATBHBIX KOMIETEHIUH, POJEMOHCTPUPOBAHHBIX
00y4aroIUMUCs B XOJI€ BBIIIOJIHEHUS 3aJaHUS;

aJIcKBaTHOCTU OLIEHKM — OLEHKa BBINOJIHCHUS 3aJaHui JIOJDKHA IIPOBOJIUTBHCS B
OTHOIICHWHM TEX KOMIIETECHIIMHA, KOTOpbIe HEOOXOAMMBI sl 3(G(GEKTUBHOTO BBITIOTHEHUS
3aJlaHusd;

HAJEKHOCTH OLICHKH — CHUCTEMa OLIEHMBAHUS BBINOJIHEHUS 3aJaHUi JOJDKHA 00janarh
BBICOKOM CTENEHbIO YCTOWYMBOCTH IPU HEOJHOKPATHBIX OLIEHKAaX YpOBHsS COPMHPOBAHHOCTHU
3HaHUH, yMEHWH, NPAKTUYECKOTO OIbITa, OOMUX M MNPOPECCHOHATBHBIX KOMIIETECHIINN

00yJaromuxcs;

KOMIUIEKCHOCTH OILIEHKM — CHCTEMa OILICHHMBAaHMWS BBIIIOJHEHUS 3aJaHui  JOJDKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATHL oOOmMmMe ©  Npo(ecCHOHAIBHBIC  KOMIICTCHIIUU
00y4aromuxcs;

OOBEKTHBHOCTH OLIEHKH — OICHKA BBHIMIOJIHEHUS 33aJaHHii JOJDKHA OBITh HE3aBUCHUMOMN OT
0COOCHHOCTEl  Mpo(decCHOHANBHOW OpHEHTAMM WU MPEeANoYTEeHUN mpernojaBaTenei,
OCYIIECTBIISIOLIUX KOHTPOJIb WIN aTTECTALIUIO.

[Ipy BbINOSHEHUH MPOLIEAYP OLEHKH 3aJaHUN HUCIHOJIB3YIOTCS CIENYIOIIUE OCHOBHBIE
METO/IbI:

METOJ pacyeTa NepBUYHbIX OAJUIOB,;

METO/I pacyeTa CBOJAHBIX 0aslIoB;

Pe3ynbTaThl BBINOJIHEHUsS 3aaHUN OLIEHHWBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMHU
KPUTEPUSIMHU OLICHKHU.

Hcnonb3yercs natu OanbHas IIKaja Ul OLIEHUBAaHUS pe3yabTaTOB 00yUEHUs:

[lepeBona nsaT OanbHOM IMIKAJIBI y4eTa Pe3yJbTaTOB B MATH OaJIbHYIO OLIEHOUHYIO IIKaJy:

TEOPETHYECKOr0 U MPAKTHYECKOI0 3aJaHNS,
cpelHuii 0a/1J1 10 NTOraM aTTecTaluu

Onenka Konu4yecTBo 0217108, HAOpaHHBIX 32 BHINOJIHECHHE

O1ieHKa 5 «OTIIHYHOY 4,6-5
OneHka 4 «xopouoy 3,6-4,5
OreHka 3 «yJOBIICTBOPUTEITHHO) 3-3,5
OneHka 2 «HEeyAOBIETBOPUTEIBHO» <29

1.3. KoHTpPOJ/IbHO-011eHOYHBIE CPEICTBA
1.3.1 3apanmue:

1. CobecenoBanue Mo BOIPOCAM.

2. BBITOTHUTH MPAKTUYECKOE 3aJaHHE.

IIpumepHbIe BONPOCHI 1J1s1 codece10BAHNS
1. TemnompoBOAHOCTH B OMHOCIOWHON TUIOCKON CTEHKE MpPU CTAIIMOHAPHOM PEXHUME U

IpaHUYHBIX yclI0BUsAX 3-ro poaa. Koadduuument rennonepenayn.
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2. TennonpoBOAHOCT, B MHOTOCIOMHOM TUIOCKOM CTEHKE MPHU CTAIMOHAPHOM pPEXKUME H
TPAaHUYHBIX YCIOBUSAX 1-ro pona. Y ciaoBUsS OJTHO3HAYHOCTH.

3. TemnonpoBOHOCT B OJIHOCIOWHOW IUIOCKOM CTEHKE NPU CTAIMOHAPHOM pEXKUME U
FPAaHUYHBIX YCIOBUAX 1-ro pona (BbBOA t = t(x)). TepMuyeckoe CONpOTUBIECHUE CTEHKH.
4.JlaMuHapHBI peXuUM TeueHUs >KUIKOCTH. [loTepu sHepruu Hamopa Ha TPEHHE IO JUIMHE

KPYTJIOro HUIMHIPUYECKOT0 IpsiMoro Tpydomnposoza (BeiBoa hopmyisl Ilyazens-I"arena)

5. TernonpoBOAHOCTs - (pU3UYECKHEe OCHOBBI Tporecca. YpaBHeHHs Dypbe, ero aHaims.
TemnepatypHoe nosie. ['paaueHT TemnepaTyphl.

6.CocTosiHME TEPMOAMHAMUYECKON CHUCTEMBI, NTapaMeTpbl COCTOSIHUS, YpaBHEHHS COCTOSHUS,
ra3oBasi 1 yHUBEpCaJbHas Ia30Basi IOCTOSHHAS.

OCHOBHBIC TIOHATHS TEXHMYECKOHW TEPMOJMHAMUKU: paboyee Telo, TEepPMOAWHAMHYECKAs
CUCTEeMa, TapaMeTPbl COCTOSHUSL CUCTEMBbI, TEPMOJIMHAMUYECKHII Ipoliecc.

7. Ocunouble monoxenuss MKT u ux omnbsiTHoe 00OCHOBaHWE. XapaKTEPUCTHKH MOJIEKYJI:
4yuClIo ABOTaipo, KOJMYECTBO BEIIeCTBA, MOJISIPHAS Macca.

8. CTpoeHune TBEepAbIX, JKUAKUX U ra3000pa3HbIX TEL.

9. Wpeanbusiii raz. OcHoBHOoe ypaBHeHne MKT. CBsi3p naBneHUs HIEAIBHOTO rasza C
KMHETUYECKOW AHEPrueil MocTynaTesbHOTO JIBUKEHUS MOJeKyJ. CBsA3b JaBICHUS HUEAIbHOTIO
ras3a c IJIOTHOCTBIO Ta3a.

10. AOGcomiotHast Temmeparypa. TemrepaTypa — Mepa CpEeAHEH KHHETUYECKOW JHEPruu
JIBUXKEHHS MOJIeKyal. CKOPOCTH MOJIEKYIL.

11. YpaBHenue cocTosHus HaealbHOro ra3a (ypaBuenue MenjaeneeBa-Knaneiipona).

12 N3oTepMUYeCKHii POIIECC: ONpeeneHue, 3akoH bonsa-Mapuotrta, rpadguku mporecca.

13. M3obapHbIii iporiece: onpeaenenne, 3akon I eii-Jlroccaka, rpaduku mporecca.

14. M3oxopHblii npotiecc: onpeaenenue, 3akox lapms, rpaduxu nporecca.

15. ITapooOpazoBanue: ucrapeHue, KUMeHue. Y aenbHast TerioTa mapoopa3oBaHus.

16. HaceimeHHsbli map. 3aBUCUMOCTD JaBJICHUS HACBIILIEHHOTO Mapa OT TeMIIepaTyphbl

17. BnaxxHocTb Bo3/lyxa U ee u3mMepeHue. OTHOCUTEIbHAs BIaKHOCTh BO3/lyXa

18. Kpucrammuueckue Tena u amopdusie Tena. [lnapnenue. Y aenbHast TemiaoTa miaBIeHUs.

19. BuyrpeHnHsisi sHeprus. BHyTpeHHSs 3HeEprusi 0OJHOATOMHOIO HjeanbHOro rasa. CrocoObl
W3MEHEHHUs BHYTPEHHEHN SHEPTUH.

20.IToHsiTHE SHTPONMH UICAIBHOTO Ta3a

21.0npeneneHre NOHITUS «TETITIO0OMEH.

22.Pacxon. YpaBHeHue pacxojia (BbIBO).

23. DHTanbnus, GU3NIECKUN CMbICIT

24. OnuiuTe NpoIecc TeIONPOBOAHOCTH.

25.J]1aBneHue B )KUJIKOCTH.

26.CBolicTBa 1aBIIECHUS.

27. EquHULBI U3MEPEHUS TaBICHUS

28.Cuna aBiueHHs Ha IJIOCKYIO CTEHKY.

29. PaboTa npu pacuIMpeHnuu Ta30B, BHYTPEHHSS YHEPT s, 00OpaTUMBIN IIPOIIECC.

30.Ha3oBuTte Ha3zHayeHHE TEMJIOOOMEHHBIX amnmapaToB. Ha3oBuTe pasnuuus MO MNPUHLMITY
NeMCTBUSL M KOHCTPYKTUBHOMY O(hOPMIICHHUIO

31.TennoeMKOCTh Ta3a, JeJIbHAsI TEINIOEMKOCTh

32. Ha3zoBure pa3nuuHble BUBI TeII000MeHa. J{aiiTe NX XapaKTepUCTUKY

33.CMmecu uieanbHbIX Ta30B

34.YpaBHEHHE COCTOSAHUS UJICATIbHBIX Ta30B

35. IlapuuanbHoe naBneHUe

36.3akoHn JlasibTOHA

37.YpaBHenue MenneneeBa — Knaneiipona

38.PaBHOBECHBII TTpoIIECC

39. O6uue cBefieHUs O THIPABINYECKUX MOTEPSIX.

40. OcHoBBI pacueTa KO3(DPUITUEHTOB TEIUIOOT/AAUN MTPU BEIHYKJICHHOM JIBHYKCHUH
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41. YpaBuenue bepHymim 11 OTOKa BS3KOM KUIKOCTH (BBIBOJ).

42 Koapduuuent Kopuonuca.

43.0060061meHHbIN (perenepaTuBHbIN) KT KapHo

44. I'eomeTpUYECKUI U SHEPreTUUECKUM CMBICI ypaBHeHUs bepHysuin

45.MoutHoCTh, MIEpeHOCUMast CTPYUKOM, TPyOKOM TOKa.

46. Bropoii 3aK0H TepMOIUHAMUKH, 00111ast OPMYIHPOBKA

47. VYpaBHeHue bepHyuM 11 yCTaHOBHMBUIIEIOCS JABWKECHHSI CTPYWKH HJICAIbHOM >KUJIKOCTH
(BBIBON).

48. AnnabaTHBIN MpoIecc UCTeUCHMs, ypaBHeHue bepHymn

49. JlamuHapHBIN PEKUM TEUEHUS

50. 3akoH pacnpezesieHus CKOPOCTEH B MOMEPEUHOM CEYeHUHU TPyOONnpoBoJia MpHU JIaMUHAPHOM
pexxume TedeHus (BbBo popmynbl CTOKca).

51. PexxuMbl TeUeHUS )KUIKOCTH.

52. Yucno PeiiHonbaca 1 €ro NpUMEHEHHUE B THIPABINKE

53. Temnonepenaya 4yepe3 HWIMHAPUYECKYIO CTEHKY

54. AuddepenunanbHoe ypaBHEHHE BHYTPEHHEH SHEPTUH, SHTPOIIUH, SHTABITUH

55. KoaduumeHnt ruipaBinyeckoro TpeHus B JIaAMUHAPHOM MOTOKE.

56. ®opmyina [Japcu (BeiBox 3 Gopmyisl [Tyaszens).

57.11epBblil 3aKOH TEPMOJIMHAMUKH, Tpadrudeckoe n300paxxeHne paboThl B P,V-KOOPAUHATAX.
58. Jlyumcteiii TeruiooOMeH. 3akoHbl Jyauctoro TeruiooOmeHa (Ilmamka, Kupxroda, BuHa,
Credana — bonbsimana, JlambepTta)

59. OCHOBHBIE OJIOKEHUS YUE€HUSI O KOHBEKTUBHOM TEIIOOOMEHE.

60. YpaBaenue Hrrotona — Puxmana.

61. Juddyzop (mocrenenHoe pacmupeHue IMoToka). [loTepu dHEprum TpH IUIABHOM
pacCIIMpEeHHH.

62. [lonsiTue 0 TMHAMUYECKOM U TEIIJIOBOM MOTPAHUYHBIX CIIOSX.

63. TeopeMbl TEOpUHU TTOT00USI.

64. YcnoBusi OJHO3HAYHOCTH.

65. KoapduumeHnt runpaBinyeckoro TpeHus B TypOyJIEHTHOM MOTOKE

66. IloHsTHE 11IEPOXOBATOCTH U €€ BIMUSHHE Ha A.

67. IloTepu SHEPTUU HA TPEHUE TIO JTMHE TYpOYIEHTHOTO TOTOKA

68. TermIoeMKOCTb, BH/IbI TEINIOEMKOCTH

69. YpaBuenue Maiiepa

70. TypOynenTHbIN pexxuM TeueHusi. OCHOBHbIE cBOWCTBA NOTOKA. CTPYKTypa MOTOKA

71. Temneparypa BinaxxHoctu. E€ 3aBUCUMOCTD OT CTENEHU AUCIEPCHOCTU

72. VcreyeHue ®UAKOCTH Yepe3 BHELUTHUE IMITMHAPUIYECKIE HACATIKU.

73. OCHOBHBIE pacueTHbIC YPAaBHEHUS PEKYIIepaTopoB.

74. PexymniepaTops! (IpSIMOTOK M IPOTUBOTOK-CPABHEHUE).

75. TennoobMeHHbIe anmapathbl. TUITBI (CXeMbl paOOThI).

76. Tepmuueckuit KITJ] nuxma

77. TlepBblii 3aK0H TEPMOJUHAMUKH, Tpadudeckoe u3oopaxeHue paboTsl B P, V —KOOpIWHATAX.
78. BHezamHoe cyxeHue TpyoonposBoza. [lorepu sHEprun moToka B HEM

79. Buasl Temonepeaayn.

80. ®opmyna bopaa (BeiBON).

81. BHe3anHoe paciupenue TpyoonpoBoia

82. Teopust momobus, urncio Peitnonbaca, uucno [panaris, yucio ['pacroda, uncno Hyccenbra
83. KoHBekI11s BBIHYKIEHHAs! U CBOOOIHAS

84. I'mapaBnuueckuil yaap

85. BzaumojielicTBie MOTOKA CO CTEHKaMU KaHaa.

86. T'mmpaBiamdeckass XapakTePUCTHKAa TPyOOMPOBOJIOB TIPU WX TOCIEAOBATEIIBHOM W
napajuieJIbHOM CO€IMHEHUH.

87. 'uppaBnuueckuil pacueT, napaieibHO COeAMHEHHBIX TPYOOIIPOBOIOB
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88. IIpocToit TpyOOIIPOBOI € MOCIEIOBATEIBLHBIM COCIMHEHUEM TPYO pPa3IMYHBIX JTUAMETPOB H
JUTHH (BBIBOJ IOTPEOHOTO HAMOPA).

89. KpurepuaibHble ypaBHEHUS KOHBEKTHBHOIO TeIUIOOOMEHa (rie U KakuM o0pa3oM OHH
UCIIOJIb3YIOTCS, KaK UX IOJIY4aloT).

90. PacnpeneneHue CKOPOCTEH W TeMHeEpaTyp OKOJIO BEPTUKAIBHOM M TOPU3OHTAIBHOU
TETUIOOTAAOICH MOBEPXHOCTH, KOI(P(DUIIMEHT TEIIIO0TIaun

HpI/IMepHLIe MNPaAKTUIECCKUE 3aJlaHUA

1.0OnpenenuTh MECTHbIE MIOTEPU AABIIEHUS P ,, NPU BHE3AITHOM PACHUIMPEHUU TPYOONpoBOJA OT

JuaMmeTrpa d1 =100.Mmm J0 JuaMeTpa d2 =2001m. CKOpOCTh  KHUJKOCTH TIEpes

3
MECTHBIM COIIPOTHBJICHHEM V1 =10m/c , INIOTHOCTh P = 800 ke / m , JUHaMHYEeCKas

BSI3KOCTh W = 8,14 -1 0_4 lla-c.

2. bamioH ¢ KUCI0pooM €MKOCThbIO 20 J1 HAaXOAMTCS MO JaBJICHUEM 10Mu/m? npu t=15 C.
[Tocne u3pacxo0BaHUs YaCTH KHCIOPOJIa JaBJICHUE IMTOHU3HIOCH JI0 7,6MH/M2, a Temmeparypa
ynana 10 10 'C

3. Kakoii 06beM 3aHUMaeT OJMH KUJIOrpamMM a3ota mpu temneparype t=70 ‘C u nasnenun p=0.
OmnpenenuTs Maccy U3pacxog0BaHHOIO KHCIOPO/A.

4. Bomstrot map meperper Ha 45° C. UeMy COOTBETCTBYET 3TOT IMEPETPEB IO TEPMOMETPY
@apenreiira?

5.IlpumeHUB NEpBBIN 3aKOH TEPMOAMHAMHKH, [TOKA3aTh, YTO KPHUBasi, U300pakaromas aanadaty
nJacaJIbHOI'O rasa B p,V-KOOpILI/IHaTaX, MpoxXoauT BCETAa Kpyde€, 4YEM KpHBasd U30TCPMUUCCKOI'O
npotecca

4o

1.3.2. Kpurepuu oueHkun

MakcumanbHOE KOJUYECTBO OAJIJIOB 3a BhINOJMHEHUE 3aanus «ColeceoBaHre Mo BOPOcaM» —
2 Gamna.

Omnenka 3a 3amanue «CoOeceloBaHre O BOIPOCaM» ONPEISISIETCS CYMMHPOBAHUEM
0alIoB B COOTBETCTBUHU C pe3ylbTaTaMu cobecenoBaHus Mo 2 Bompocam (rmo 1 Bompocy u3
KaKJIOM TUCIUIUIMHBI). BEpHBIN OTBET HA OJIMH BOIIPOC OIEHUBAaeTCs B 1 Oasmr.

baier 3a
Kpurtepnu o1ieHKH K TeOpeTHYeCKOMY 3aaHHUI0
KPUTEPUH OI[CHKH
MaxkcumasbHbII
oann—1
1 - IEMOHCTPHUPYET IIyOOKOE, MOJHOE 3HaHNE U IOHUMaHUe y4eOHOro 1
MmarepHaa;
- JIaeT TOYHOE ONpeJeNICHHe M MCTOJKOBAaHUE OCHOBHBIX MOHSTHIA,
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TEPMUHOB;

- TpU OTBETE JEMOHCTPHUPYET CaMOCTOSATENBHOCTh CYXKICHUH,
IMPUBOJUT BCPHLBIC aPr'yMCHTHBI, ACIIACT MMPAaBUJIbHLIC BHIBO/bI,

- IIOCJIEZOBATENbHO, YETKO, CBS3HO, JIOTHYHO M 0e30mIMO0YHO
u3jaraet yuyeOHbli MaTepHal;

- TNPaBWIBHO M OOCTOSATENHHO OTBEYACT HA COITYTCTBYIOIUE
BOTIPOCHI

- IEMOHCTPHUPYET 3HaAHHE U IOHMMaHUe Y4eOHOro MaTepuana;

- B OCHOBHOM IIPAaBUJIBHO, 0e3 M3MEHEHHS OCHOBHOM CyTH, HacT
OIpeieNIeHus IOHATUH, TEPMUHOB,

-II[pU  OTBETE JEMOHCTPUPYET CaMOCTOSTEIBHOCTh CYKJICHHM,
BBIBO/IbI BEpHBIE, HO HEJJOCTATOYHO apTyMEHTUPOBAHBI;

- yueOHBI MaTepuan M3J1aracT B OIPEICIECHHON JIOTMYECKOU
110CJIEI0BATEIbHOCTH

- IPU OTBETE Ha BOIPOC JOMYCKAET HECYIIECTBEHHBIC OLIMOKU U
(unu) He Oojee JBYX HEAOYETOB, KOTOpbIE CTYIEHT MOXET
UCIPAaBUTh CaMOCTOSITENIbHO IIPU TPeOOBAaHUM MPENOABATEINS; 1AeT
IPaBUJIbHBIE OTBETHI HA CONTYTCTBYIOILIME BOIPOCHI

0,6

- pacKpbIBae€T OCHOBHOE COJICP)KaHHUE YUeOHOI0 MaTepHara;

- JIONYCKaeT OIMMOKH B OINPEICICHUH U MCTOJIKOBAHUU OCHOBHBIX
MOHSITHIA, TEPMHHOB, KOTOPBIE MOXET HCIPABUTH CaAMOCTOSITEIHLHO
WJIH TIPH HEOOJIBIIION ITOMOIIM MPEIO1aBaTelIs,

- CaMOCTOSATEIbHO (QOPMYIHPYET OTBET HA BOIPOC, IPHBOIUT
YaCTUYHO BEPHBIC apryMEHTBI, OT/ICIbHBIC BBIBObI HEJIb3sl CUUTAThH
BEPHBIMU U 00OCHOBAaHHBIMU;

- HapyllleHa JIOTUYeCKas MOCIIeI0BATEIbHOCTh H3JIOKEHHS YIeOHOTO
MaTepuaia, Ipu OTBETE Ha BOMPOC JOIYIIeHa OfHa Ipydas ommoka
u (unu) OoJiee IBYX HEJIOUETOB;

- CTYJICHT HWCIBITHIBACT 3HAYUTEIIBHBIC 3aTPYJAHCHHS, OTBEYas Ha
COIYTCTBYIOIIHE BOMPOCHI

0,3

- HE PaCKpBIBAETCSI OCHOBHOE COJIEp’)KaHNEe Y4eOHOro MaTepurarna;

- HE 3HAaeT WIM JAaeT HEBEPHOE OIPEICICHUE U HCTOJKOBAHUE
OCHOBHBEIX ITOHSATHH, METOIUK;

- IAIOTCSl HEBEPHBIE OTBETHI HAa BONPOCHI

UTOTO

MaxkcumanbHOe KOJMYECTBO OaJUIOB 3a BBHIMONHEHWE 3anaHus «Pemienue 3amaum» — 3
Oamna. CTyneHT moiydaer Ans peuieHus mno 1 3amade w3 kaxaod nucuuruimeel (1,5 Gamna 3a

3a/1a4y)
Ne Kpurepun oueHKH NPaKTHYECKOI0 3a1aHUA bamnsr 3a
KPUTEPHUHU OLICHKH
1 {Odopmienue ycaoBus 3a1aHusl MakcuMaabHbII
o0aaa — (0,2 6aa10B
- BepHO 0hOPMIICHO YCITOBHE 3a/1a4uH, TIPEJICTABIICHBI BCE (DU3UUECKHE 0,2
BEJIMYUHBI
- ycnoBHe 3a7aHus 0(pOPMIICHO C HE3HAYUTEIbHBIMU HETOUHOCTSIMH, 0,1
MIpeJICTaBJIeHbl HE BCe (PU3NYECKUE BEIMUMHBI
- ycIoBHeE 3a7aHusl 0(pOPMIIEHO HEBEPHO 0
2 | Ucnoab3oBanue puznyeckoid CHMBOJIUKHI MakcuMaabHbII
0a11-0,6 6a10B
- BEpHO 0003HAYCHBI CHMBOJIBI B YCIIOBUH 33/1a4H U B POpMyIIax, 0,6
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HCIOJIb3YCMBIX B PCIICHUHN 3aJa9U

- BepHO 0003HAYEHBI CUMBOJIBI B YCIIOBUH 3a/1a4H , JOIyIeHa |
HETOYHOCTH B (DOPMYIIax, HCIOJIh3yEeMbIX B PEIICHUH 337291

0,4

- JonyueHa | HeTOYHOCTh NPU 0003HAUE€HUH CUMBOJIOB B YCIIOBUU
3a1auu , | HETOYHOCTH B (hOpMyJIax, HCIOJIB3YEMbIX B PEHICHUH 331a4H

0,2

- JIomyIIeHo 2 1 0oJiee HETOYHOCTH IPU 0003HAYCHNU CHUMBOJIOB B
YCJIOBUU 3aaudl , 2 1 Oosiee HETOYHOCTEH B (hOpMYIIax, UCMOIb3YEMbIX
B PEIICHHUH 33/1a41

Co0Juronenne aJiropuT™Ma penieHust

MakcumaabHbIH
oasLI —
0,2 oaa10B

- peIlIeHHe 3a]]auu OCYIIECTBISETCS 110 AITOPUTMY: TIEPEBOJI SAMHHUIL
n3MepeHus: GU3NYECKUX BETUYHH B MeXTyHAPOIHYIO CUCTEMY €IMHHMII
(CN); 3anuce He0OX0AMMBIX (GU3HIECKUX POPMYIT, MAaTeMaTHIECKUI
pacuer no (uzngeckoi popmyine

0,2

- aJITOPUTM pCHICHUSA 3aJa4r OTCYTCTBYCT

0

IlepeBon enuan u3MepeHus GuU3NIeCKUX BEJIUYNH B
Mexnaynapoanyio cucrtemy egunui (CH)

MakcuMaJbHBbII
o0aa1-0,4 0amnioB

- BEpHO MEPEBE/ICHBI pacyeThl MEPEBO/IA BCEX CIMHULl U3MEPEHUS
¢busnueckux BenmunH B MexayHapoaayto cucrtemy equauil (CH)

0,4

- momyiieHa 1 ommOka npu NpoBEACHUN pacueTa MepeBoia eANHHII
n3MepeHus: GU3NICCKUX BEITUIHH B MeXTyHAPOIHYIO CUCTEMY €IHMHHMII
(CH)

0,2

- JIOMYIICHBI 2 OMUOKY MPU POBEJCHUH pacueTa MepeBo/Ia SaMHHMII
n3MepeHus: GU3NYECKUX BETUYUH B MeXTyHApOAHYIO CUCTEMY €AMHHII
(CH)

0,1

- HEBEpHO MPOBEJECHBI PaCUEThI MEPEBO/IA BCEX €IUHUIl HU3MEPEHUS
busnveckux BennuuH B MexayHapoanyro cuctemy enunuil (CH)

Hcnouab3oBanue pusnyecKux (popmy. A pelieHus 3212494

MakcuMaJbHBII
oa11 —
0,6 6ama0B

- BEpHO U MOCJICAOBATCIILHO 3allTMCAHBI BCC q)OpMy.]'IBI B COOTBCTCTBHUHU C
CI/IMBOJ’H/IKOI\/’I, HCO6XO}II/IMBIG IJI1 YCTAHOBJICHUS COOTHOUICHUA
CYIICCTBYIOLICTO MCKIY (bHBH‘lCCKI/IMI/I BCINYNHaAMH

- IPpaBHUJIbHO COCTAaBJICHBI YPAaBHCHH, CBA3bIBAIOIIHEC (1)I/ISI/I‘IGCKI/IC
BCJIINYHHBI

0,6

- BEPHO, HO HEIOCJIEJOBATENIBHO 3aMUCaHbl (JOPMYJIBI B COOTBETCTBUU C
CHUMBOJIMKOH, HEOOXOMMOM [yl yCTaHOBJICHHUS COOTHOIICHUS
CYLIECTBYIOIIETO MEXAYy GU3NYECKUMU BEITMUYNHAMU

- IPaBUWIbHO COCTABJICHbI YPaBHEHUsI, CBSA3bIBAIOIINE (PU3UUECKUE
BEJTMYIHBI

0.4

- (hopmyIbl 3amMcaHbl MOCIEA0BATENHHO, HEBEPHO 3amucana 1
(dhopmysa B COOTBETCTBUHU C CUMBOJIMKON, HEOOXOIUMOM TSt
YCTaHOBJICHHSI COOTHOIICHHUS CYIIECTBYIOIIETO MEXAY HU3HUECKUMU
BEINM4YnHaMun

- JomyllieHa oJ[Ha omrOKa MPU COCTaBJICHUH YPaBHEHUH,
CBA3BIBAIOIIINX (1)1/131/1qe01<1/1e BCJINYHNHBI

0,2

- Bce ()OpMYIIBI 3aIMCaHbl HEBEPHO
- IOTIYIIEHBI OLIMOKA MPU COCTABICHUH BCEX YpaBHEHHIA,
CBSI3bIBAIOIIUX (PU3MYECKHE BETMYMHBI

MartemaTu4ecKkue pacyerbl 10 pusndeckum (GopmyJiaM,KOTOpbIe

MakcuMaJabHBII
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XapaKTepH3ylT paccMaTpuBaeMoe siBJeHHE ¢ KOJHYECTBEHHOM
CTOPOHBI

oaJsa — 0,6
0aJ1710B

- BEpHO MPOU3BEACHBI BCE MATEMaTUIECKUE PACUETHI 10 BCEM
¢busnveckuM GopmMyiiaM B COOTBETCTBHH CEAMHUIIAMH U3MEPECHUH
¢usnueckux BenmmunH (CH);

- BCE pe3yJIbTaThl MATEMaTHYECKHX PACYETOB colepKaT Iu(poBoe
3HAYEHUE W COOTBETCTBYIOIICE eMy 0003HAUCHUE SIUHUIIBI H3MEPEHUS
¢busznveckux BeauunH (CH)

0,6

- BEpPHO NPOM3BEICHBI MATEMATUYECKUE PACUETHI 110 BCeM (PU3NIECKUM
(dbopMynaM B COOTBETCTBUH CEIMHULIAMH U3MEPEHUN (PU3HYECKUX
BeanuuH (CU),

- B OJTHOM PE3YJIbTaTe MaTeMaTHYECKOTO pacyeTa COJIEPKUTCS TOIBKO
ero nudpoBoe 3HAYCHHUE

0,4

- HEBEPHO MPOU3BEICH MaTEeMaTUIYECKU pacdeT 1o 1 puzndeckoi
(dbopMyIie, HO B COOTBETCTBUU CEIMHUIIAMU U3MEPEHUN (DPU3HUECKUX
BennuuH (CN);

- B OJJHOM pe3yJbTaTe MaTeMaTHUECKOTO PacyeTa COJACPKHUTCS TOIBKO
ero nudpoBoe 3HAYCHHUE

0,2

- HEBEPHO MPOU3BEJICH MaTeMaTHYEeCKU pacdeT o 1 ¢puszndeckoit
dbopmyre 6e3 ykazaHusieAMHUL U3MepeHuil pusnueckux BeanuuH (CH);
- BCE PEe3yJbTAaThl MATEMAaTHYECKUX PACUETOB COJEPKAT TOIBKO

1M (poBbIC 3HAYCHHUS

0,1

- HCBCPHO MPOU3BCACHBI BCC MATEMATUICCKHEC PACYCThI

0

7 | OTBeT MocJjie pemieHus 3a1a49u

MakcuMaJbHBbII
oaJLI —
0,1 oOaaaoB

- 3a/la4d B KOHIIC pCHICHUSA COACPIKUT BepHLIfI OTBCT

0,1

- 3a1a4a HC COACPKUT B KOHIC PCIICHHUA BEPHOI'O OTBCTA

0

8 [YcTHOoe 00bsicHeHMe pelieHus 3a1a4H

MaxkcuMaJbLHBI
oa11 —
0,4 6axa0B

- 00BSICHEHUE PEIICHUS 3a/1aHus I10CIIE0BATENbHO, CBS3HO, JIOTHYHO,
BBIBOJ] apT'YMEHTUPOBAH U 000CHOBAH; MPABUIBHO U OOCTOSATEIBHO
JaeTcs OTBET (OTBETHI) HA COIMYTCTBYIONIME BONPOC (BOIPOCHI)

0,4

- He3HAUUTENBHO HapyIlIeHa MOCIeI0BAaTEIbHOCTD, TOTUKA 00BICHEHUS
pelieHus 3a/1aHusl, BBIBOJIbI apI'YMEHTUPOBAHBI 1 00OCHOBAHBI;, CTYACHT
WCIIBITHIBAET HE3HAUNTENbHBIE 3aTPYAHEHHUS, OTBeYas Ha
COMYTCTBYIOIINE BOIPOCHI

0,2

- 3HAYUTEIBHO HAPYIIEHA MOCIE0BATEIEHOCTD, JIOTUKA O0bSICHEHHS
pelieHus 3a1aHus (CTyIeHT HE MOXET 00bSICHUTh, KAKUM 00pazom
MIpUILET K PELICHHIO 3a/1aHN), BBIBOJBI HE MOT'YT CUATAThHCS
apryMEeHTHPOBAHHBIMU U 0OOCHOBAHHBIMU; CTYACHT HCIBITHIBAET
3HAYUTENIbHBIE 3aTPYIHEHNUs], OTBEYasl HA COYTCTBYIOIIME BOIIPOCHI

UTOTO

3

1.4. MarepuajbHO-TeXHHYECKOe o0ecrevyeHHe JIsi NMPOBEICHUS] NMPOMEKYTOYHOM

aTreCcTalumn
ATTCCTE[I_[I/ISI IpoOBOAUTCA B J'Ia60paT0pI/II/I TCPMOANHAMUKH,
TUApaBINKA

TCIionepenauyn H"

1.5. YueOHo-MeTOoau4eckoe U HMH(OpPMANMOHHOE oOecredeHUe IJs NPOBeIeHUS

NMPOMEKYTOYHOM aTTeCTAlUN

23




OcHoOBHbIE YUeOHbIe U3TAHUS

1. TI'yceB, A. A. OCHOBBI THUAPABIMKH: YYEOHMK JUIsI CpPEeIHEro Mpo(ecCHOHATBHOTO
obpazoBanus / A. A. I'yceB. — 3-e uzj., ucnp. u 1on. — Mocksa: U3gatensctBo FOpaiit, 2025.

2. JlenxoB A. B. TexHudeckas TepMOAMHAMHKA U TeIUIONepeaayda: yaeoHoe mocodue / A.
B. Hlenkos, M. I'. Menko3epos, /. B. Uepnenko, 0. H. IlleBuenko. — Kpacnosipck: Cubupckuii
TOCYIApCTBEHHbII YHUBEPCUTET HAyKW M TEXHOJIOTMA UMeHH akaaemuka M.®D. PemerHesa,
2020. — 102 c. — TekcT: AIeKTPOHHBIN // DIEKTPOHHBIN pecypce udpoBoii oOpa3oBaTeIbLHOM
cpeabt CITO PROFo6pazosanue : [caiit]. — URL: https://profspo.ru/books/107226

3. KapramoB 3. M. 'ugpaBnuka: y4eOHMK ©  TNPAKTHKyM JUJII  CPEIHETO
npodeccuoHalibHOro obpazoBanus / B. A. Kyauno, 3. M. Kapramos, A.I. KopaieHko,
N. B. Kynunos ; mon pemakiueir B. A. KynunoBa. — 5-e¢ m3z., nepepadb. u gom. — Mocksa :
M3narensctBo FOpaiit, 2025.

4, Komnaues, B. @. Tepmonunamuka, Terionepenadya u ruapasiuka:; yaeonuk as CITO /
B. ®. KonaueB. — 2-¢ uzn. — CaparoB, Mocksa : [IpodoOpazoBanue, Aii [Iu Ap Menua, 2024.
— 250 c. — ISBN 978-5-4488-2129-5, 978-5-4497-3247-7. — TekcT: SNEKTPOHHBIA //
DNEKTPOHHEBIN pecype mudpoBoit odpazosatensroil cpeasl CITIO PROFo6pa3oBanue: [caifT]. —
URL: https://profspo.ru/books/141485

5. KoroBa, E. B. Texuudeckas TepMoJuHAMUKA : y4eOHO-METOAMYECKOE mocodue st
CIIO / E. B. Koroga, T. b. Tapadbpuna. — Capatos : IlpocdobpazoBanue, 2022. — 83 c. —
ISBN 978-5-4488-1418-1. — TekcT: 2JIEKTPOHHBIA // DJCKTPOHHBIA pecypc UPPOBOKH
o0Opa3oBaTenbHOI cpelbl CIIO PROFoGpa3zoBanue : [caiiT]. — URL:
https://profspo.ru/books/116300

6. Kpaiinos, A. B. Tepmoaunamuka: yue6Hoe nocodue s CIIO / A. B. Kpaiinos, E. H.
[TamkoB ; mox penakmueii I'. B. Ky3nernoa. — Capatos : ITpodo6pazoBanue, 2021. — 159 ¢. —
ISBN 978-5-4488-0937-8. — TekcT: 3MeKTpOHHBIA // DJEKTpOHHBIA pecypc LUPPOBOI
o0Opa3oBarenbHON cpelbl CIIO PROFo6pa3zoBanue : [caiiT]. — URL:
https://profspo.ru/books/99942

7. utuk, T. B. Texuudeckas TepMOAMHAMUKA U TeIUIonepeaada: yaeonoe mocobue / T.
B. llIutuk. — MockBa, Bonorga: Undpa-Umxkenepus, 2022. — 184 c¢. — ISBN 978-5-9729-
1087-8. — TekcT: AMeKTpOHHBIN // DIEKTPOHHBIN pecypc MH(PpPOBOH 00pa30BaTEIBLHON CPEIbI
CITO PROFob6pazoBanue : [caiit]. — URL: https://profspo.ru/books/123882

JlonoTHUTE/IbHBIE y4eOHbIe U3TaHUSs

8. TI'yceB, A.A. OCHOBBI THUIPABIUKH: Y4EOHUK JUIsI CpPeIHEro MpodeccHOHATbHOTO
obpazoBanus / A. A. I'yceB. — 3-e m3., uctip. u gon. — Mocksa: U3narensctBo FOpaiit, 2020.
— 218 ¢. — (IIpodeccuonansHoe oOpazoBanue). — ISBN 978-5-534-07761-2. — TekcrT:
anexktponHbiit / DBC FOpaiit [caiit]. — URL: https://urait.ru/

9. Epodees, B.JI. Teorexnuka B 2 T. Tom 1. TepmoauHaMuka u Teopust TemaooOMeHa:
y4eOHMK )i cpeaHero npodeccuonanbHoro oopazosanus / B. JI. Epodees, A. C. Ilpsxun, II.
1. Cemenos; noxn penakuueidt B. JI. EpodeeBa, A. C. Ilpsxuna. — Mocksa: M3aarenscTBo
FOpaiirt, 2020. — 308 ¢. — (Ilpodeccuonansuoe obpazoBanne). — ISBN 978-5-534-06945-7.
— Texcrt: anektponHslii // DBC FOpaiit [caiit]. — URL: https://urait.ru/

10. CmupnoBa, M.B. Teopernyeckue OCHOBBI TEIUIOTEXHHUKH: ydeOHOe mocolue s
cpennero mpodeccuoHanbHoro obpazoBanus / M. B. CmupnoBa. — 2-e¢ u3n. — Mockaa:
WznatenberBo FOpaiit, 2020. — 237 ¢. — (IIpodeccnonansaoe obpasosanue). — ISBN 978-5-
534-12210-7. — Texct: anexrponnsiii // OBC HOpaiir [caiit]. — URL: https://urait.ru/

11. Peiirep K.A. Tepmoannamuka, Terionepenava u rugpasinuka Y.1. Tepmoanaamuka u
teruonepenava: yueouux/ K.A. Peiitep — M.: KYPC — 2019 — 1874 c. (cpennee
npodeccuoHanbHOe 00pa3oBaHuE)

12. Peiitep K.A. Tepmoaunamuka, temionepenada u ruapasivka 4Y.2. ['mapasiuka:
yueOHuk/ K.A. Petitep — M.: KYPC - 2019 — 1874 c. (cpemHee mnpodeccHoHATBHOE
o0Opa3oBaHue)

24


https://profspo.ru/books/107226
https://profspo.ru/books/141485
https://profspo.ru/books/123882

HNuTepHeT-pecypenbl

13. Axagemuk. CnoBapu u sHIMKIonequn. Pesxxum pocryna: http:// www.dic.academic.ru

14. OOpasoBaTenbHBIH pecypc MO THUIAPABIMKE, THAPO- W ITHEBMOIPHUBOAY. Pexum
nocryna: http://gidravl.narod.ru

MeTtoauyeckue peKoMeHAAIUH 1JIs1 00y4aloIUXCS 110 0CBOEHUIO THCIUIIIHHBI

15. MeTtoauueckue yKkazaHus sl 00y4aroIMXCs 110 BHIIOTHEHUIO TPAKTUYECKUX PadoT.

16. Meroauueckue yka3zaHus 1Jig 00ydaroluXxcs 0 BRIMOJIHEHUIO Ta00paTOpHBIX paboT.

25



