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COJEPKAHUIE

[TACIIOPT PABOYEH [TPOT'PAMMBI JUCLIATLINHEI

CTPYKTYPA U COAEPYKAHUE YUEBHOM JUCIIATIIIMHDL ..o

YCJIOBUS PEATTU3ALIAU TTPOTPAMMBI AUCLIATIITAHDL ...\

KOHTPOJIh Y OLIEHKA PE3YJIbTATOB OCBOEHUSA YUEBHOW JUCIIATUIAHBL ...



1 MACHOPT PABOUYEI MIPOT'PAMMBI JUCILUITLINHBI
OIL.O3. TEPMOANHAMMKA, TEIIVIOIIEPEJTAYA U T'HAPABJINKA

1.1 O0sacTb NpuMeHeHUs1 TPOrPaMMBbI.

Pabouass mporpamma y4eOHON MUCHMIUIMHBI SIBJISIETCS YAaCThIO MPOTrPaMMbl MMOATOTOBKH
cneruanucto cpennero 3seHa (IIIICC3) B coorsercTBun ¢ ®I'OC CIIO mo cneumanpHOcTH 20.02.02
3amura B Ype3BbIYaHBIX CUTYaLUAX

1.2 MecTo AMCUHMILIMHBI B CTPYKTYPe NPOrPAMMbI NOATOTOBKH CHELHAJHNCTOB CPEAHEro
3BeHA: TUCIHILINHA BXOAHUT B PO(PECCHOHANBHBIN LUK, B COCTaB 00 enpodeccHoHaIbHbIX
OUCLUTIIINH

1.3. Henu u 3agaum y4eOHOM JUCUUILUIMHBI - TpeOOBaHHUSI K pe3yJibTATaM OCBOEHHS
y4eOHO#l JMCUMIJIMHbI:

Henbro wu3yueHWs] AUCLUIUIMHBL sBISiETCS (POPMHUPOBAHUE 3HAHMNA 00 MPOUCXOIAINX B
TEIUIOTEXHMUECKOM 000pyIOBaHUHN MPOLIECCOB, NMOJIYUYEHHE OCHOB 3HAHMH 10 €r0 pacueTy, SKCIUTyaTaluu
U COBEPIIECHCTBOBAHUIO.

3anadeii n3ydyeHUs TUCLIUIUINHBI SIBJISIETCS:

U3y4YeHHE OCHOBHBIX 3aKOHOB TEPMOAMHAMHUKH, TEIUIOOOMEHa W TUAPABIMKH, OBJIAJACHUE
METOIaMH pacueTa mapaMeTpoB M MPOIECCOB PA3IMYHBIX PA0OYNX TEN, OBJIAJIEHNUE KOJIMYECTBEHHBIMU U
KaueCTBEHHBbIMU METOJAMU TEPMOJUHAMHUYECKOIO aHAJIN3a MPOLIECCOB U LIUKJIOB TEIJIOBBIX ABUraTeNel U
amnmnapaTos C LEeJbI0 NOBBIIEHUs TEIJIOBOW SKOHOMUYHOCTH,

YMEHUE TPOM3BECTH HEOOXOAMMBbIC THUAPABIMYECKHE M TEIUIOBBIE PAacyeTbl MPHU IMPOEKTHO-
KOHCTPYKTOPCKHUX, POU3BOJICTBEHHO-TEXHOJIOTUIECKUX BUAX NMPOPECCHOHATBHON AEATEIbHOCTH.

B pesynbrare ocBOSHHS AUCUUILUIMHBI O0YYarOLUTUHCS TOJDKEH

3HAMYb:

- OCHOBBI TEIJIOTEXHUKH, MOPSATIOK pacuera TETUIONPOBOJHOCTH, TEII000MeHa,
TeIIonepenayy,

OCHOBHBI€ 3aKOHbI PABHOBCCHUS COCTOAHUSA KUAKOCTHU,

OCHOBHBIC 3aKOHOMCPHOCTH ABUXKCHUA KUAKOCTHU,

MPUHLUIBI UICTEUYEHHUs] JKUIKOCTH U3 OTBEPCTUIN U HACANIOK,
NPUHLUIB PaOOThI THAPABIMYECKIX MALITHH.
ymemp:

- UCNOJIb30BaTh 3aKOHBbl WACANBbHBIX TIa30B MPU PELICHWH MNPUKIAOHBIX 3a4ad, MPOBOIUTH
TEPMOAMHAMUYECKUH  aHaIM3  TEIUIOTEXHUYECKUX  YCTPOMHCTB,  ONpenensiTb  KO3(pPHUIHEHTHI
TEIUIONPOBOJHOCTH U TEIUIOOTAAYH,

- IPOM3BOAMTHL  pacyeTbl TIUAPOCTATUYECKUX  JABJIEHMM  JKUIKOCTM  HA  pas3jIMyHbIe
MOBEPXHOCTH;

- OCYLIECTBJISITh pacueThl T'MIPaBJIMYECKUX [apaMeTpOB: HANopa, pacxoja, MOTepH HalopoB,
THIPABINYECKUX CONMPOTHUBICHHUH, BEIMYMH H30BITOYHBIX NABJICHUN TMPH THAPOyAape, MPU IBHKEHUH
KUAKOCTH;

- MPOU3BOAMTL pacyeThl mapamMeTpoB paboThl THUAPABIMYECKHMX MAIIWH MpH HX padoTe,
HACOCOB, TPyOONPOBOAOB, KOMIIPECCOPOB.

B pesynbrate ocsoenus [IIICC3 obyuaromuiicss nomkeH obnanaTe OOMUMH KOMITETEHIUSIMHU,
BKJTFOYAIOLITUMH CITIOCOOHOCTB:

OK 1. [ToHnMaTh CyIIHOCTh U COLIMANIBHYIO 3HAUUMOCTh CBOEH Oyay1iei npodeccuu, mposiBiIsATh
K HEeHl yCTOMYMBBII UHTEPEC.

OK 2. Opranmu3oBbIBaTh COOCTBEHHYIO IESTEIBHOCTb, BHIOMPATH TUIIOBBIE METOIbI PEIICHUS
npodeCCHOHATBHBIX 3a71a4, OLEHUBATh UX 3(P(PEeKTUBHOCTD U KaueCTBO.

OK 3. IlpuHumaTh pelieHus B CTaHAAPTHBIX M HECTAHIAPTHBIX CUTyallMsIX U HECTU 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBisATh IOUCK U HCMIOIB30BaHNE HHPOPMALIUH, HeoOxoqumon st 3 HekTHBHOTO



BBITIOJIHEHUS! MPO()ECCHOHANBHBIX 337124, TPOPECCHOHATBHOTO M JMYHOCTHOTO Pa3BHTHS.

OK 5. Ucnonp3oBaTh HHYOPMAITHOHHO-KOMMYHHKALIMOHHBIE TEXHOJIOTHH B PO ECCHOHATBHOE
NEeSTEJIbHOCTH.

OK 6. PaboTaTh B KOJUIEKTUBE U KOMaH/e, 3)(HEeKTUBHO 00IAThCs ¢ KOJUIEraMH, PyKOBOICTBOM,
MOCTPAAABIINMHU U HAXOJALIUMHUCS B 30HaX YPE3BbIYAMHbBIX CUTYyaALUH.

OK 7. bparb Ha ce0s1 OTBETCTBEHHOCTb 3a pabOTy YJICHOB KOMaH/bI (MOTYMHEHHBIX), PE3YJIbTAT
BBITTOJTHEHUS 3aJaHUM.

OK 8. CamocTosiTepbHO ONpeneNniTh 3a1aud NpPo(ecCHOHAIBHOTO M JIMYHOCTHOTO Pa3BHUTHS,
3aHMMATBCS] CaMOOOPA30BAHNEM, OCO3HAHHO TIJIAHUPOBATH MOBBIICHNE KBATH(UKALIIH.

OK 9. OpueHTHpPOBAaTbCS B YCJIOBUSIX YacTOH CMEHBI TEXHOJOTHHA B NPOQecCHOHATBHON
NEeSATEJIbHOCTH.

B pesymbrate ocoenuss IIIICC3 oOywarommiics nomkeH obnanath MpodhecCHOHATbHBIMU
KOMIIETEHLISIMH, COOTBETCTBYIOIIUMHU OCHOBHBIM BHJaM NPO(eCCHOHANIBHON AeATEeIbHOCTH:

IIK 2.1. [IpoBOAUTH MOHUTOPUHT MOTEHIIMAIBHO OMACHBIX MPOMBIIIJICHHBIX OOBEKTOB.

IIK 2.2. [IpoBOAUTH MOHUTOPUHT MIPUPOAHBIX OOBEKTOB.

IIK 2.3. IIporHo3upoBaTh 4pe3BbIYANHbBIE CUTYALIUH U UX TOCIEICTBHSL.

IIK 2.4. OcyuiecTBiaATh MNEPCHEKTHUBHOE IUIAHHPOBAHUE pearupoBaHMsi HA Upe3BblUaiiHbIe
CUTYaLUH.

I[IK 2.5. PaspabaTeiBaTh W TPOBOAUTH MEPONPHUITHA IO NPOPHIAKTHKE BO3HUKHOBEHUS
Ype3BbIYANHBIX CUTYaLUH.

IIK 2.6. OpraHu3oBbIBaTh HECEHHE CITY>KObI B aBapHITHO-CIIACATENbHBIX (POPMUPOBAHHSIX.

IIK 3.1. OpraHu3oBbIBaTh 3KCIUIyaTalMI0 W pErIaMeHTHOe OOCIy)KUBaHHE aBapHUITHO-
CracaTeNIbHOTO 000OPYIOBAHHSA U TEXHUKH.

IIK 3.2. OpranuzoBbIBaTb PEMOHT TEXHUYECKUX CPEJICTB.

[IK 4.2. Opranu3oBbIBaTh MEPBOOYEPEAHOE KI3HEOOECTIEUeHHE TOCTPANABINEr0 HACENICHUS B
30HaX Ype3BbIYANHbBIX CUTYaLUH.

1.4 Kosin4ecTBO 4acoB Ha OCBOEHHE MPOrPAMMBI Y4eOHOMH AMCIUILIHHDI:

MaKCHUMaJIbHON y4eOHON Harpy3ku cryaeHTa 81 yaca, B TOM 4ucie:
o0s13aTeNnbHOM ayquTOpHOH yueOHOH Harpy3Kku oOydaromerocs: 54 4acos;
CaMOCTOSITEIBHON paloThI 0Oy4aroIerocs 27 4acos



2 CTPYKTYPA U COJEPKAHUE YYEBHOM U CHUTLJIAHBI

2.1006beM yueOHOH AUCLUNJIUHBI M BUABI YueOHOH paboThbl

Buna yueGHoii paGoThbI Obvem uacos

MakcuMalpHas yaeOHas Harpyska (Bcero) 81
OO6s13aTenpHas ayAUTOPHAs ydeOHas Harpyska (BCero) 54
B TOM YHCJIC:

TCOPETUUYCCKUX 3aHATUH 40

MPAKTUYECCKUE 3aHATHUS 14
CamocrosrenbpHas paboTta cTyieHTa (BCETo) 27

[TpomMexyTOUHAs aTTeCTalus aTTecTanys B (hopMe oK3aMend




2.2. TemaTuueckuii MJ1aH U coaep:KaHue Y4eOHOH JUCHMIUIMHBI TepMoauHaMuKa, Temnjonepeaada u ruipaBJanKa

HaumenoBanmue pazgenos u O0bém YpoBeHn
Coaep:ranue yueOHOr0 MaTePHAIA, CAMOCTOSITE/IbHASI PA00TA CTYAEHTOB
TEM 4acoB 0CBOEHHS
1 2 3 4
Paznen 1. Tepmognnamuka
Coaep:ranue yue0HOr0 MaTepuaia 28
I'a3 kak pabouee Teno.
1-1 OcHOBHBIC TAPAMETPBI COCTOSHHS Ta3a: a0COMOTHAS TEMIIEPATYPa, VACTbHBIA 00bEM,
abCOMIOTHOE JaBlicHHC. BHabl qaBicHHS, CAMHULBI H3MEPCHUS U IPUOOPHI [T U3MEPCHUS
JasneHus. TeMmnepaTypa, TEMICPATYPHBIC MK, TPUOOPH! A7l H3MEPEHHS TEMIICPATYPHIL.
[Tonsarue TemnoemkocT. Y AenbHas, 0OBEMHAs, MOIbHAS TEIIIOEMKOCTD, CBSI3b MEKIY HUMHL.
1-2 | TermoeMKOCTh MPHU MOCTOSHHOM JABJICHHH M MTOCTOSIHHOM 00BeMe. Y paBHeHHE Maiiepa.
T 3aBHCHMOCTb TEIIJIOEMKOCTH OT TEMIICPATYPBL. 4
cva 1.1 [TonsaTHE O TEPMOIUHAMUYICCKON CHCTEME, OKPYKAIOIICH Cpee H TEPMOIMHAMUYCCKOM
OCHOBHBIC TTOHSITHS 1-3
MPOLIECCE. 2
M OTPCACICHITT 1-4 | BuyTpeHHss sHEprus v padoTa TSPMOTUHAMUYCCKON CHCTEMBI,
YTpe SHCP pa pMOA
;ZE)(ASEQHTH;T;I;P;HMMKH 3akoH coxpaHeHus sHepruu. OnpenencHue paboThl PACIIUPCHUS ra3a B MPOLIECCaX MPH
1-5 | moCTOSHHOM M MEpEeMEHHOM AaBicHUH. OnpeneieHHe KOMUIECTBA TEIIOTH, COO0IAEMOro
ra3oM B TCPMOJMHAMUYCCKOM HPOLIECCE.
1-6 | Tlepssrii 3aK0H TepMOAMHAMUKN. BTOpPOI 3aK0H TEPMOAMHAMUKH
1-7 | IlpakTuueckas padora Ne 1 2
1-8 | «PemeHune 3a1a49 Ha HEPBBIM U BTOPOH 3aKOHBI TEPMOIMHAMUKI
CamocrosTenbHas padora )
BrinmonHeHuE pacueTHBIX 3a8aHUH
Coaep:ranue y4e0HOr0 MATEPHAIA
TepMoANHAMHYCCKHE TPOLIECCHI M LIUKJIBL.
1-9 | OcHOBHBIE TEPMOIHHAMHICCKUE MMPOLIECCHI: U30XOPHBIA, H300apHBIH, H30TCPMHUICCKUH,
a1a0aTHBIN, MOTUTPOIHBIH. 4 5
Tewia 1.2 1-10 du3nyeckas CYIHOCTh TEPMOIUHAMHYCCKUX MMPOLIECCOB, YPABHEHHUE, rpadHuccKoe H300paKCHHE,
' HCIONb30BaHKE B TeXHUKE. HampasieHne TepMOANHAMHYCCKIX IPOLICCCOB.
TepmoxnHaMHUIeCKHe 1211 | Tlommme o 1o K v
pMoauHaMuueckux mukiaax. KosdduumeHTt none3Horo neiicTBUs UK.
TPOHCCCRL H LI 1-12 | TeopeTrueckue NUKIBI ABATATEICH BHYTPEHHETO CTOPAHHS H MX CPABHATEIbHAS XapaKTEPHUCTHKA.
1-13 | IIpakTuyeckast padora Ne2 2 3
1-14 | OnpeaeneHue HANPABICHHS TCPMOTUHAMUUICCKUX MPOLICCCOB
CamocroaTenbHas padora )
Onpeaeacaue ko3 HULKMCHTA MOJC3HOTO ACHCTBHS LIUK/IA
Coaep:ranue y4e0HOr0 MATEPHAJIA
Tewma 1.3 1-15 | MneanpHeri u peanpHslil rassl. [loHITHE HACATBHOTO U PEAIHLHOTO Ta30B. 4 2
WMpaeanpneiii u peanbubic rasel | 1-16 | 3akonst boing-Mapuotra, T'eii-JTroccaka, [apos.




1-17

OCHOBHOE ypaBHEHHUE ra30Boro cocrostaus (ypasuenue Knaneiipona).

1-18

Vpasuenne Knatinietipona-Menneneepa. @U3HUECKUI CMBICT VASIBHON H YHUBEPCAIBHOM Ta30BbIX
MOCTOSHHBIX.

CamocrosTenbHas padora

BrinojHeHne pacueTHBIX 3aJaHUI 2
Coaep:ranue yue0HOr0 MaTepuaia
1-19 | UcTeucHne u 1poCCenpOBAHUC Ta30B.
T 14 1-20 | ®usnueckas CyIHOCTh UCTCUCHUS Ta30B M MAPOB UCPE3 PA3TUIHBIC HACATIKH., 4
Hih;:qeﬁne u 1-21 | PacueT ckopoCTH UCTCUCHUS U MACCOBOT'O PACXOAA Ta30B U MAPOB.
IPOCCCIHPOBAHUG ra30B 1-22 Hcrnonp30BaHne UCTECUCHUS Ta30B U MAPOB B MPAKTHKE MOKAPHOTO Aeia. [poccenupoBanne napos
U Ta30B.
CamocrogTenbHas padora )
Pacuer ckopocTH HCTCUCHHUS U MACCOBOTO PACcX0/ia ra3oB U Mapos.
Pazpen 2. Tennonepegaua 16
Coaep:ranue yue0HOr0 MaTepuaia
1-23 | OcHOBHBIC NOHATHS U ONPEACICHHUS TCOPUHU TCILIOOOMEHA.
104 Bugsl nepegaun TEMIOTH: TEIIONPOBOIHOCT, KOHBEKIIHS, TEIUIOBOS H3IyYCHHE. MeXaHn3M
Tea 2.1 MePeauy TCIUIOTH B KAXKIOM U3 HUX.
OCHOBﬁLIe OHSTHS 125 OcHOBHBIC TIOHSTHS: TEIJIOBOU MOTOK, MNIOTHOCTh TEIIOBOTO MOTOKA, CTALIMOHAPHBIH H 4
HCCTALIMOHAPHBINA TEMIICPATYPHBIC PSKUMBI.
U OMPECIICHUS TCOPHH >
TOIOOGMEHA 3axoH Dypoe. Ko puueHT TennonpoBoaHOCTH, €ro GHU3HICCKUHA CMBICT. 3aBUCHMOCTb
1-26 | koaddunmeHTa TCIIIONPOBOAHOCTH OT BH/A BEIISCTBA HITH MATePHUAIa, TEMIICPATYPhI, IIOTHOCTH,
HAITPABJICHUS TCIJIOBOTO MOTOKA.
CamocrosTenbHas padora )
Pacuer ko3 dunmeHTa TemIONPOBOIHOCTH
Coaep:ranue y4e0HOr0 MATEPHAIA
Tova 2.2 1-27 | TennonpoBOAHOCTh OAHOCIOWHON U MHOTOCJIOMHOH TJIOCKOH CTCHKH. 2
T i 1-28 | Anaau3 ypaBHECHUL.
CILTOTPOBOIHOCTh
[PH CTAIOHAPHOM PEKIME CamocrosiTesibHas padoTa o }
«TennonpoBOHOCTE TIPH CTALMOHAPHOM PexKUME. Pacder TemionpoBOAHOCTH OAHOCIOMHON MIOCKOH 2
CTCHKUY.
Coaep:ranue y4e0HOr0 MATEPHAIA
1-29 KousektusHeiii Termnooomen. CyiHOCTh KOHBEKTHBHOTO TEINIOOOMEHA U (haKTOPBI,
Tema 2.3 ONPEACIAIOINE Er'0 HHTEHCUBHOCTD.
KonBexTuBHBIH 130 3akon Hetorona Koaddument temooraaun, ero GU3NIeCKuii CMBICT U SAUHUALIBI U3MCPSHHSL.
TEIIO00MEH ITpunyaureapHbIN TEMLIOOOMEH. 4
O06uue nousiTus Teopuu noxaodus. Kpurepuanbueie ypasHeHus B 001meM Buae. KOHBEKTHBHBII
1-31 | TertooOMeH Npy €CTECTBCHHOM KOHBEKLIUHU B OOIBIIOM 00BbEME, B POCTIOMKAX U MPU
BBIHY>KJACHHOM JBH)KCHUH KHUIKOCTH HJIU Ta3a.
132 KoHBeKTHBHBIN TEMIOOOMEH MPH KUIICHUH KUIKOCTH U KOHACHcAuu napa. OnacHoCTbh

KOHBCKTHBHOI'O TCITOOOMCHA M €TI0 BIHIHUC HA Pa3BUTHUC ITOKapa.




1-33 | llpakTuueckas paGora Ne3 2
1-34 | KousekTuBHbIH TemmooOMeH. Pacuer KOHBEKTHBHOrO Tem1000MeHa B 0OIBIIOM 00BbEME.
Pazaen 3. 'uapaBianka 37
T Coaep:ranue yue0HOr0 MaTepuaia
ema 3.1 1-35 | O0mue cBeaEeHUA O KUIKOCTAX. 2
I'mapocrartuka
1-36 | OcHOBHOC ypaBHCHHE T'HIPOCTATHKH.
CamocrosTenbHas padora 3
Pemenune 3aaa4 [IpocTeie ruapaBIueckue MAIIHHBI U YCTPOHCTBA.
Coaep:ranue yue0HOr0 MaTepuaia
1-37 | CxeMbl ABMIKECHUA JKUIKOCTH.
1-38 | I'mapasnnteckue 3IEMEHTH TIOTOKA. 4
Tema 3.2 1-39 | Vpasuenue bepayamm qist 31¢MCHTapHON CTPVHKH MACATBHON KHUIKOCTH.
OcHoBBI 1-40 | Ypasuenne bepryman mis 31eMEHTapHOM CTPYHKH PEATbHOM JKUIKOCTH.
THAPOJUHAMHKH 1-4]1 | lIpakTuyeckast padora Ned P
1-42 | «Pemenue 3agauy»
CamocrosaTenbHas padora )
BrinonHeHHE pacueTHBIX 3a8aHUH
Coaep:ranue yue0HOr0 MaTepuaia
1-43 | 'mapaBaudeckoe CONPOTHBACHUE. PekmmMbl aBmkeHNS XKUAKOCTH. «HUucmo PeiiHompaCAY. 2
1-44 | YpasHEeHHE A5 OIIPEASIIEHUS TIOTEPH HAIOPA IIPH PABHOMEPHOM JIBHIKCHHHL.
Tewia 3.3 1-45 | lIpakTuyeckast padora Ne5 )
1-46 | «Pemenme 3axa4 no Teme «JlaMuHAPHBIN pEXXUM U OTEPH HATIOPA NPH JTAMHHAPHOM PEKHIME).
I'mnpasnaeckoe
COMPOTHBICHHC 1-47 | lIpakTuyeckast padora Ne6
1-48 «Pemmenne 3aga4a no reme «llotepu Hanopa B Tpydax HeKpyTOro ceucHus. BoamoskHbIe CIOCOOHI 2
CHIDKCHHMS IOTEPh HAIOPA B TPyOax».
CamocrosTenbHas padora )
BeInmonmHeHHE pacueTHBIX 3a4aHHH.
Coaep:ranue y4e0HOr0 MATEPHAIA
Tema 3.4 1-49 | JIBMKECHHE XKHUIKOCTH B HAIOPHBIX TPYOOIIPOBOJAX. 4
JBIKCHUCE JKUAKOCTH B 1-50 | IlpocTsie u ciokHBIC TPYOOIPOBOIA.
HATIOPHBIX TPYOONIPOBOIAX CamocrosiTesibHas padoTa 4
Pemenue 3a1a4 nmo teme «I'mapasamdaeckuii yaap B Tpydax».
Coaep:ranue y4e0HOr0 MATEPHAIA
1-51 | McTeucHuE )KUIKOCTH U3 OTBCPCTUH U HACAAKOB. 2
1-52 | McreueHue :KUIKOCTH U3 OTBEPCTHH B OOKOBOH CTCHKE.
Tema 3.5
lCTeMeHIe KITKOCTH 13 1-53 | IlpakTHuyeckast padora Ne7
OTBEPCTHH ¥ HACAAKOB 1-54 «Pemmrenue 3ama4 mo teme «McreueHue JKUAKOCTH NPH MIEPEMEHHOM HATOPE U U3 MATIOTO OTBEPCTHS 2
O] VPOBCHB).
CamocroaTenbHas padora 4
Permenue 3ana4a no teme «McTeueHne >KUAKOCTH W3 HACATKOBY.
Hroro no gucuunjuue (Bcero): 81




3 YCNOBUA PEAJTTM3ALUNN TMTPOIMPAMMDbBI gncyunaunHbI

3.1 Tpe6boBaHMA K MUHUMANIbHOMY MaTepuasibHO-TEXHNYECKOMY 06ecreyeHnto

Peannsaunsa nporpammbl gucumnanHbl TepmognHaMmka, Tensonepeaada u rupasnmka TpedyeT
Hannuusa nabopatopum TepMoavMHamKKa, Tenonepegayda v rngpaBnmka
O6opypoBaHMe nabopaTopun: y4ebHUKM, KOMMNEKT y4eOHO-METOANYECKNX NOCOBKUIA, KOMMbIOTEP,

BMAEONPOEKTOP.
TexHUYecKMe CPefCcTBa 00YUYeHMs: MybTUMeANIiHAS YCTaHOBKA, KOMMbHOTEPDI

3.2 Y4ebHO-MeTOAMNYECKOE N MH(OPMALIMOHHOE 0becrieveHne 06yUeHs]

OcHoBHasda nuTepaTtypa

1 TyceB A.A. T'ngpasnuka. Teopus 1 NpakTUKa: YU4ebHUK Ana BY308. - 2-e 13f., ucnp. U gon.-
M.: KOpaiiT, 2015.- 285 c.

JononHuTtenbHada nuTepatypa
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4 KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOI

Kontpoas H

OLIEHKA PEe3yJIbTaTOB

JUCHUATIINHBI

OCBOCHUsI y4eOHOU JAMCLUILIUHBI

OCYLHECTBJIACTCA

NPEenoiaBaTeNieM B MPOLIECCE MPOBEACHUS TPAKTHUECKUX 3aHATUH, Ta0OPaTOPHBIX padoT, TECTUPOBAHUS, &
TAKXKE BBIOJHEHUsI O0YJarOLTUMHCS WHANBUAYAJIbHBIX 3aIaHUH, TPOEKTOB, UCCIESIOBAHUMN.

Koawbt (popmupyembix
npogeccHoHAIBHBIX H
00IMX KOMMeTEeHI Ui

Pe3yabTaTnl 00yyeHus (0CBOEHHBbIE
YMEHHH, YCBOCHHbIE 3HAHHH)

®DopMbI U METOABI
KOHTPOJISAA H OLIeHKH
pe3yJabTaTOB 00y4eHus

OK 1. IloHumath CyLIHOCTb U
COLIUAJIBHYIO 3HAYUMOCTb
cBoeil Oymymieit mpodeccun,
MIPOSIBJISAITD K Hel
YCTONYMBBIN UHTEPEC.

YMeTh: pelaTs 3a1a4u Mo
OTPEeSICHUIO KOJMYECTBA TEIIOTHI C
IIOMOIIBIO 3HAYEHUH TEIUIOEMKOCTHU U
yz[eanoi?I TCIUJIOTHI CrOpaHus TOIUIMBA
3HaTh: NpeaMeT TEPMOAUHAMUKHU U €ro
CBSI3b C APYTUMHU OTPACISMH 3HAHUM,
OCHOBHBIC TIOHATUSA U ONIPEACTICHUA,
cMeCcH pabouuX T, 3aKOHbI
TCPMOAUHAMUKH, PCAJIbHBIC Ta3bl U
napel, HACAJBHBIC I'a3bl, Ta30BbIC CMECCH,
HCTEUEHHEe U IPOCCENMPOBAHUE ra30B,;

YcTHBIE ONPOCH,
npakTuieckas padora,
CaMOCTOSITENIbHBIE PabOTHI

OK 2. OpraHuzoBbIBaTh
COOCTBEHHYIO

NEeSITeIbHOCTD, BbIOMPATH
TUTIOBBIE ~ METOIbl  PEIIEHUs
podeCCHOHANBHBIX 3a7ad,
OIICHUBATH ux

3¢ (HeKTUBHOCTD U KaYeCTBO.

YMeTh: pemats 3a1a4u 1o
OTPEeNICHUIO KOJMYECTBA TEILIOTHI C
IIOMOIIBIO 3HAYEHUH TEIUIOEMKOCTHU U
yz[eanoi?I TCIJIOTBI CrOpaHus TOIIIMBA
3HaTh: MpeAMET TEPMOIUHAMUKH U €T0
CBSI3b C APYTUMH OTPACIISIMHA 3HAHU,
OCHOBHBIC INOHATHA U ONIPCACTICHHA,
cMecH pabouuX T, 3aKOHbI
TCPMOANHAMUKH, PCAJILHBIC I'a3bl U
Mapsbl, UACAJBHBIC ra3bl, TA30BbIE CMECH,
HCTEUEHHEe U IPOCCEMPOBAHUE ra30B,;

YcTHBIE ONPOCH,
npakTu4eckas padora,
CaMOCTOSITENIbHBIE PabOTHI

OK 3. IIpuHumats perieHus
B CTaHAAPTHBIX U
HECTaHJAPTHBIX CUTYaLUAX U
HECTH 32 HUX
OTBETCTBEHHOCTD.

YMeTh: pemaTs 3a1a4u Mo
OIPENEIECHUI0 KOJINYECTBA TEIIOTHI C
IIOMOIINBIO 3HAYEHUH TETIJIOEMKOCTH U
yneanoﬁ TCIUJIOTHI CrOpaHus TOIIMBA

YcTHBIE ONPOCH,
npakTrueckas padoTa,
CaMOCTOSITENIbHBIE PaOOTHI

OK 4. OcymecTBisTh TOUCK
U UCTIOJIb30BAHUE
uHbopMaIuy, HeOOXOTUMOM
s 3¢ dexruBHOrO
BBITIOJTHEHHSI
nmpodeCCHOHANBHBIX 3a7aY,
PO eCCHOHANBHOTO H
JTUYHOCTHOTO Pa3BHUTHSI.

YMeTh: pelarts 3aa4u 1o
OTPEIENIEHUI0 KOJIMUECTBA TEIIOTHI C
IIOMOIIBIO 3HAYEHUH TETJIOEMKOCTH U
yJIeNIbHOM TETJIOThI CTOPAHUSI TOTIJIMBA,
HUCIIOJIB30BaTh 3aKOHBI UACAJIBHBIX I'd30B
MPU PELICHUN 3a/1a4;

3HaTh: TEPMOAUHAMUKY ITOTOKOB,
(ha3oBbIe Tepexoabl XHMHUYECKYIO
TEPMOAUHAMUKY;, TEOPHIO
TEIUI00OMEHA: TETIONPOBOIHOCTD,
KOHBEHIUIO, U3JIyUeHUE,
TEIUIoNepenayy; TOMIUBO U OCHOBBI
TOPEHUs, TETJIOTEHEPUPYIOLINE
YCTPOMCTBA,

YcTHBIE ONPOCHI,
npakTrueckas padoTa,
CaMOCTOSITENIbHBIE PaOOTHI

OK 5. Mcrnionp3oBarth
u bdopmanrioHHo-

VYmeTh: pelnats 3a4a4u 10
OMPENENICHUIO KOJIMYECTBA TETJIOTHI C

YcTHBIE ONPOCHI,
pakTU4YecKas pabora,,




CaMOCTOSITENIbHBIE PabOTHI

KOMMYHHUKAHOHHBIC MIOMOIIBbIO 3HAYEHHH TEMJIOEMKOCTH U
TEXHOJIOTHH B 5 YIENBHOM TETIOTHI CrOPAHUS TOTIIUBA
PO ecCHOHATBHOI 3HaTh. TEPMOJHUHAMHKY [TOTOKOB,
ACATCILHOCTH. (a3oBbIC IEPEXOIbI XUMHUYECKYIO

TEPMOIMHAMUKY; TEOPHIO

TEIUI00OMEHA: TETIONPOBOIHOCTD,

KOHBEHLIHIO, U3JTyYeHHE,

TEIUIONepenady; TOIUIUBO H OCHOBBI

TOPEHUS, TeTJIOTeHEPUPYIOIIHE

YCTPOWCTBA,
OK o, Paborarsb Bl VYMeTb: HCNOJB30BATh 3aKOHBI YcTHbIe OIPOCHI,
KOJIJICKTUBEC u KOMaHIEC, HUJICANBHBIX Ta30B MPU PEIIECHUH 3a/1a4Y, MPpaKTUICCKasa pa6OTa,
3¢ heKTUBHO o01marscs ¢| 3HaTh: TEPMOAMHAMUKY MTOTOKOB, CaMOCTOSITEIbHBIE PAOOTHI
KOJIeramy, PYKOBOACTBOM, q)aSOBble epexoabl XUMHUYECKYIO
nocCTpaiaBIINMH H| TEpMOAUHAMUKY, TCOPHUIO
HaxoAAMUMHACs B 30HaxX| TemIoo0OMeHa: TeIIOMPOBOIHOCTD,
Ype3BbIYAHBIX CUTYalUul KOHBEHLIUIO, U3JIyYEHHUE,

TEIUIONepPenady; TOIUIUBO H OCHOBBI

TOPEHUS, TETJIOTeHEPUPYIOIIHE

YCTPOWCTBA,
OK 7. bparb Ha celsl| Vmers: OCYyIIECTBISTh PACUEThI Y cTHBIE OTIPOCHI,
OTBETCTBEHHOCTb 33  PabOTy| ryppaBIHuecKyx mapaMeTpoB: HAIIOP, npakTrueckas padoTa,
YJIEHOB KOMAaH/IbI CaMOCTOSITENIbHBIE PabOTHI

(Mo YN H €HHBIX), pe3yJbTaT
BBITTOJTHEHUS 3aJaHUM.

pacxoji, MoTepH HaropoBs,
TUAPABINICCKUX COHpOTHBHeHI/IfI;
3HaTh: TEPMOAUHAMUKY ITOTOKOB,
(ha3oBbIe Tepexoabl XHMHYECKYIO
TEPMOAUHAMUKY;, TEOPHIO
TEIUI00OMEHA: TeTIONPOBOIHOCTD,
KOHBEHLIUIO, U3JIYUEHUE,
TEIUIoNepenayy; TOMIUBO U OCHOBBI
rOPEHUs, TETJIOTEHEPUPYIOLINE
YCTPOMCTBA,

OK 8. CamocTtosiTepHO
OMPENENATD 3a0aun

PO eCCHOHANBHOTO H
JHUYHOCTHOTO Pa3BUTHS,
3aHUMATHCS
caMo00pa3oBaHHEM,
OCO3HAHHO IUIAHUPOBATH
TIOBBILIICHUEC KBaJ'II/I(bI/IKaLII/II/I.

YMeTh: OCYIIECTBIIATh PACUETHI
THAPABJIMYECKHUX TTAPAMETPOB: HATIOP,
pacxoji, MoTepH Haropos,
TUJIPABINYECKUX COMPOTHUBIICHU,
3HaTh: TEPMOAUHAMHKY TTOTOKOB,
(ha3oBbIe epexoabl XHMHUYECKYIO
TEPMOJUHAMUKY;, TEOPHIO
TEIUIO0OMEHA: TeTUIONPOBOIHOCTD,
KOHBEHLIUIO, U3JIYUEHUE,
TETUIoNepenayy; TOMUIUBO U OCHOBBI
rOPEHUs, TETJIOTEHEPUPYIOLINE
YCTPOMCTBA,

YcTHBIE ONPOCHI,
npakTuueckas padoTa,
CaMOCTOSITENIbHBIE PabOTHI

OK 9. OpueHTupoBaThCs B
YCIIOBUSIX YaCTOW CMEHBI
TEXHOJIOTUH B
podeCcCHOHANBHOM
NEeSITETbHOCTH.

YMeTh: OCYLIECTBIIATh PACUETHI
THAPABJIMYECKHUX TTAPAMETPOB: HATIOP,
pacxoji, MoTepH Haropos,
TUJIPABINYECKUX COMPOTHUBIICHNUN,
3HaTh. TEPMOAUHAMHKY TTOTOKOB,
(ha3oBbIe TepeX0abl XHMHYECKYIO
TEPMOJUHAMUKY;, TEOPHIO
TEIUI00OMEHA: TETIONPOBOIHOCTD,
KOHBEHLIUIO, U3JIYUEHUE,
TEIIONEPenayy; TOIUIUBO U OCHOBBI

YcTHBIE ONPOCHI,
npakTuyueckas padoTa,
CaMOCTOSITENIbHBIE PaOOTHI




rOpeHMs], TENJIOreHepUpPYoIIe
YCTPOWCTBA,

IIK 2.1. IIpoBoauts
MOHUTOPHHI OTEHLUAJIbHO
OTIACHBIX MTPOMBIIIJIEHHBIX
0OBEKTOB.

YMeTb: OCYIIECTBJIATh PACYETHI
TUJIPaBJIMUECKUX ITapaMeTpOB: HAIOpP,
pacxo, NOTepH HAIMOpPOB,
THAPAaBINICCKUX COHpOTHBHeHI/IfI;
3HaTh. OCHOBHBIE 3aKOHbBI paBHOBECUA
COCTOAHUA XKUAKOCTH,; OCHOBHBIC
3aKOHOMEPHOCTU ABUKCHUA KUAKOCTH,
MPUHIUIIBI UCTCUYCHUSA JKUAKOCTH U3
OTBepCTI/Iﬁ " HaCaaOK, MPUHLUIIbL
pa6OTbI THAPABINYCCKUX MAIIWH U
MEXaHU3MOB

YcTHBIE ONPOCH,
npakTuieckas padora,
CaMOCTOSITENIbHBIE PabOTHI

IIK 2.2. IIpoBoauTH
MOHHUTOPHHT TTPUPOIHBIX
00OBEKTOB.

YMeTb: OCYIIECTBJIATh PACYETHI
TUJIPaBJIMUECKUX ITapaMeTPOB: HAIopP,
pacxof, NoTepH HaIMoOpPOB,
TUAPAaBINICCKUX COHpOTHBHeHI/IfI;
3HaTh: OCHOBHBIE 3aKOHbBI PpaBHOBECHUA
COCTOAHUA XKUAKOCTH, OCHOBHBIC
3aKOHOMEPHOCTU ABUKCHUA KUOAKOCTH,
MPUHOUIIBI UCTECUYCHUSA JKUAKOCTHU U3
OTBepCTI/Iﬁ " HaCaaOK, MPUHLUIIbI
paboThI THAPABIMYECKUX MAIIUH U
MEXaHU3MOB

Y cTHBIE ONPOCH,
npakTuieckas padora,
CaMOCTOSITENIbHBIE PabOTHI

IIK 2.3. ITporuo3upoBaThb
Ype3BbIYANHBIE CUTYALUU U
WX TIOCJIEACTBUSL.

YMers: onpenensiTe Ko3pPUIUeHThI
TEIUIONPOBOIHOCTH U TEILIOOTAAYH
PaCYETHBIM IyTEM,

3HaTh. OCHOBHBIE 3aKOHbBI PABHOBECHS
COCTOSIHHSI JKHJIKOCTH; OCHOBHBIE
3aKOHOMEPHOCTH JIBH)KEHUS JKUIKOCTH,
NPUHLUIBI HICTEYEHUS JKUAKOCTH M3
OTBEPCTUH M HACAJIOK, TIPUHLIHIIBI
pabOThI TUAPABINYECKUX MAIIMH U
MEXaHH3MOB

YcTHBIE ONPOCHI,
npakTuueckas padoTa,
CaMOCTOSITENIbHBIE PabOTHI

IIK 2.4. OcymecTBiaTh
MEPCIEKTUBHOE
MJIAHUPOBAHHUE PearupOBaHUS
Ha YPEe3BbIYAHBIC CUTYAIIHH.

VYMeTh: UCITONBL30BATh 3aKOHBI
HUOCAJBHLIX I'a30B IIPU PCHICHHUHA 3a4a4,
3HaTbI OCHOBHBIC 3aKOHBI paBHOBeCI/Iﬂ
COCTOAHUA XKUAKOCTH, OCHOBHBIC
3aKOHOMECPHOCTHU ABMXKCHHA JKUAKOCTU,
HpI/IHLII/IHbI NUCTCUCHUS JKUOKOCTHU U3
OTBEPCTUM M HACAJOK;, TIPUHITUIIBI
paboOTHI TUAPABINYECKUX MAIITUH U
MEXaHNU3MOB

YcTHBIE ONPOCHI,
npakTrueckas padoTa,
CaMOCTOSITENIbHBIE PabOTHI

IIK 2.5. Pa3pabarbiBaTh U
MPOBOJIUTH MEPOTIPUSITHUS TIO
npouIaKkTHKe
BO3HHUKHOBEHUS
Ype3BbIYANHBIX CUTYaLMH.

VYwmeTh: peats 3a4a4u 1Mo
OTIPENENIEHUIO KOJIMYECTBA TETIJIOTHI C
TTOMOIIIBIO 3HAYEHUH TEIUIOEMKOCTU U
yneanoﬁ TCILJIOTHI CTOPaHuA TOIUIMBA
3HaTbI OCHOBHBIC 3aKOHbI paBHOBECCUA
COCTOAHUA JKUAKOCTH, OCHOBHBIC
BAKOHOMCPHOCTHU ABMIKCHUS JKUIKOCTH,
MPUHIUAIIBI UCTCUYCHUSA JKUAKOCTH U3
OTBEPCTUM M HACAJOK;, TIPUHITUTIBI
pa6OTbI Tr'uapaBInYCCKUX MAIllUH U

MEXaHU3MOB;

YcTHBIE ONPOCHI,
npakTu4eckas padora,
nabopaTopHasi padora,

CaMOCTOSITENIbHBIE PaOOTHI




[IK 2.6. Opraau3oBbIBaTh
HECEeHHUE CITyKObI B
ABAPUITHO-CIACATEIbHBIX
(bOpMHUPOBAHUSIX.

Ymers: onpenensiTe Ko3pPUIUeHThI
TEIUIONPOBOIHOCTH U TEILIOOTAAYH
PacCYETHBIM IyTEM,

3HaTh. OCHOBHBIE 3aKOHbI PABHOBECHS
COCTOSIHMS JKHJIKOCTH; OCHOBHBIE
3aKOHOMEPHOCTH JIBIKEHUS YKHIKOCTH,
NPUHIUIBI HICTEYEHUS JKUAKOCTH H3
OTBEPCTUH M HACAIOK, TIPUHLIHIIBI
pabOTHI TUAPABINIECKUX MAIIMH U
MEXaHH3MOB

Y cTHBIE ONPOCH,
npakTuieckas padora,
CaMOCTOSITENIbHBIE PabOTHI

IIK 3.1. OpranuzoBbIBaTh
SKCIUTyaTaLHUI0 U
periaMeHTHOe
oOciTy’)KMBaHUE aBapPUITHO-
CIacaTeNIbHOTO
000pyIOBaHUS U TEXHUKH.

Ymers: onpenensiTe Ko3pPUIneHTh
TEIUIONPOBOIHOCTH U TEIUIOOTAAYH
PacCYETHBIM IyTEM,

3HaTh. OCHOBHBIE 3aKOHbI PABHOBECHS
COCTOSIHMS JKHJIKOCTH; OCHOBHBIE
3aKOHOMEPHOCTH JIBM)KEHUS JKUIKOCTH,
MPUHIUIBI HCTEYEHUS JKUAKOCTH M3
OTBEPCTUH M HACAJIOK; TIPUHLIHIIBI
paboOThI TUAPABINIECKUX MAIIMH U
MEXaHH3MOB

Y cTHBIE ONPOCH,
npakTrueckas padoTa,,
CaMOCTOSITENIbHBIE PabOTHI

IIK 3.2. Opraau3oBbIBaTh
PEMOHT TEXHUYECKHUX
CpEeICTB.

Ymers: onpenensiTe Ko3pPUIUeHThI
TEIUIONPOBOJHOCTH U TEILIOOTAAYH
PacCYETHBIM IyTEM,

3HaTh. OCHOBHBIE 3aKOHbBI PABHOBECHS
COCTOSIHMS JKHJIKOCTU: OCHOBHBIE
3aKOHOMEPHOCTH JIBIKEHUS YKHIKOCTH,
NPUHLUIBI HICTEYEHUS JKUAKOCTH M3
OTBEPCTUH M HACA/IOK; TIPUHLIHIIBI
paboOThI TUAPABINIECKUX MAIIMH U
MEXaHH3MOB

Y cTHBIE ONPOCH,
npakTuieckas padora,
CaMOCTOSITENIbHBIE PabOTHI

IIK 4.2. Opranu3oBbIBaTh
MepPBOOYEPETHOE
’ku3HeoOeceueHue

nocCTpaaaBIICro HACCJICHUA B

30HaX YPe3BbIYANHBIX
CUTYyaLIU.

YMeTh: OCYIIECTBIIATh PACUETHI
U30BITOYHBIX JABJICHUH MPU
ruapoyaape, npu ABUXKEHUU JKUIKOCTH,
3HaTh: OCHOBHBIE 3aKOHbBI PaBHOBECCHA
COCTOAHUA XKUAKOCTH, OCHOBHBIC
3aKOHOMEPHOCTHU ABUKCHUA KUAKOCTH,
MNPUHOMIIBI HCTCUCHUA JKUAKOCTH U3
OTBEPCTUM M HACAAOK;, TIPUHITUIIBI
pa6OTbI TUAPABINYCCKUX MAIIWH U
MEXAaHU3MOB

YcTHBIE ONPOCHI,
npakTuueckas padoTa,
CaMOCTOSITENIbHBIE Pa0OTHI
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