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1. IIpeamer. Llesu 1 3a7a4u JMCHUIJIMHBI, €€ MECTO B CTPYKTYype
0o0pa3oBaTe/IbHOI NMPOrPaAMMBbI

IIpenmeroM AMCHMIUIMHBI SBISIIOTCS  (DyHIaMEHTaldbHBIC 3aKOHBI TMPUPOIBI O
MPEBpAIICHUSIX SHEPTrUu B Pa3IMYHBIX Mpolleccax U TMoBbllIeHHEe 3(P(HEKTUBHOCTH pPabOThI
XOJIOAWIBHBIX YCTAHOBOK WM aIlllapaToB, B KOTOPBIX HCIOJNB3YIOTCA 3TU Mpolecchl. Bompocsl,
paccMaTpuBaeMble B Kypce, SBISIOTCS OCHOBOM JUIsl pacu€ra U NPOEKTHUPOBAHUs IBUTATENEH
BHYTPEHHETO CrOpPaHUs U XOJOAWIBHBIX YCTAHOBOK Pa3IMYHOTO HA3HAYCHUS.

Leab0 AUCHMIIMHBI SIBISIETCA TOTYy4YE€HHE 3HAHWHA O TEIUIOBBIX MPOLECCAX U TETIOBOM
000pYyIOBaHNUH, UCTIOJIB3YEMBIX B TEXHOJIOTMYECKHX MpOoIieccax 00pabOoTKH MPOIYKTOB MUTAHHS

OCHOBHBIMH 331a4aMU U3yUYEHUS TUCHUTUTUHBI SBIISICTCS:

(dbopMHpOBaHUE TBOPYECKOTO MOJXOJA K PEIICHHIO MPAKTUYECKUX 3ajay, KaCaOUIMXCS
TCIIJIOBBIX IIPOLCCCOB.

MecTO0 AUCHMIUIMHBI B CTPYKType oOpa3oBaTebHOl mnporpammbl. [lucuuninuna
«TemmoTexHuKay OTHOCHUTCS K JUCHHMIUIMHAM o0s3atenbHoi vactd b1.0.32) ocHoBoM
npodeccnoHanbHOM 00pa3oBaTeNbHONW MPOrpaMMbl BhbIciiero oOpaszoBanus (manee — OITOIT
BO).

JucuumnnuHa yutaercs B 4 ceMecTpe, OCHOBBIBaeTcs Ha 0aze AuCHUILTUH:«Du3ukay,
«Xumusay, «BeIcias MaTeMaTHuKa.

[IpemmectByeT nucuumuze: «[ uapaBiuka.

2. [lepeyeHb IVIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUSs M0 TUCHUILJIMHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH pPe3yJibTATAMHU OCBOEHUSI 00pa30BaTeILHOM

nporpaMmmal
Konsi DopmyJIMpPOBKA Nuaukaropsl nocTuxenusi| [lnanupyemblie pe3yjbTarhl
KOMIIeTeHIU KOMIIETEHIINH KOMIIETEeHIIH 00yueHust
OIIK-3 CnocoOHOCTh OIIK-3.1. 3HATh: OCHOBHBIE 3aKOHBI
WCIIOJIB30BATh 3HAHUS OOOCHOBBIBaE€T  BBIOOP | TEXHUUECKOU
VH)XEHEPHBIX ITPOLIECCOB | COBPEMEHHOIO TEPMOJANHAMUKH,
npu PELIEHHUH | TEXHOJIOTUYECKOTO TerI000MeHa "
npodeccuoHaNbHBIX o0opynoBaHus JUIS | TETIONIEpENayH.
3a/1ad M OKCIUTyaTalluu | TpoeCCUOHATBHBIX YMerb: pematb THUIIOBBIE
COBPEMEHHOTO 3a1a4 3a7a4M 110 TEIUIOTEXHUKE,
TEXHOJIOTHYECKOTO MPOBOJIUTH
o0opynoBaHus u TEPMOJANHAMUYECKHUE
npuOopoB pacueTsl pabounx
MPOLIECCOB B
TETUIOTEXHUYECKUX
YCTPOMCTBAX,
MPUMEHSAEMBIX B OTpaciH,
MIPOBOJUTH pacueTsl
TETI000MEHHBIX
arraparos.
Baanern: HaBBbIKAMH
OIpeACIICHUS
TEPMOJINHAMUYECKUX

[apaMeTpoB C MOMOIIbBIO
muarpaMm u Ta0IMII,
METOIUKOMN pacdera




Koxabi DopMyJIHPOBKA HNnapuxaTtopel noctuxkenusi| Iliianupyemble pe3yabTaThl
KOMIIeTEeH LM KOMIIeTEHIIMH KOMIIETEeHIIMHT o0yueHMus1
TETI000MEHHOTO
000pyIOBaHUS.
OIIK-3.2. 3HATh: TEIIOTEXHUYECKUE

JleMoHCTpHUpYeT 3HAHUS
MHXXEHEPHBIX MPOLIECCOB
npu pelieHuu
TEXHOJIOTHYECKHUX 3a/1a4

IIPOLIECCHI MTPOTEKAIOIINE B
TEXHOJIOTMYECKOM
000pyJ0BaHUH OTPACIIH.
'YMeTh: NpUMEHATh 3HAHUSA
TEIUIOTEXHUYECKUX
[IPOLIECCOB IIPU  pELICHUU
TEXHOJOTMYECKHX 3aady.

Baagern: HaBbIKaMU
BEJICHUS n KOHTPOJIS
TEINIOTEXHUICCKUX
MPOIECCOB.
OIIK-3.3. 3HaTB:  YCTPOHCTBO H
OcymiecTBisieT AeUCTBUS | TPUHLUIT paboThI
110 MPEIOTBPALLEHHIO | TEXHOJIOTHUYECKOTO
BO3HHUKHOBEHHS o0opynoBaHus,
Ype3BbIYaHBIX OCYILECTBJIATh AEUCTBUS MO
CUTyallMii, CBSI3aHHBIX C |IPEIOTBPALICHUIO
AKCIUTyaTaluen BO3HUKHOBEHUS
TEXHOJIOTHYECKOTO YpE3BbIYANHBIX CUTYALIHI.
000pyI0BaHUs YMerb: 3KCILTyaTUpPOBATH

pa3nuyHbIe BUJIBI
TEXHOJIOTHYECKOTO

00opynoBaHus U TPUOOPHL.
Baanern: HaBBIKAMH
HAaCTPOWKH, PETYIUPOBKH U
KOHTPOJIS npu
SKCIUTyaTalluul  pa3IMYHbIX
BUJIOB TEXHOJOTHYECKOTO

000pyI0BaHUs ¥ TPHOOPOB.




3. O0bémM TUCHUNIMHBI U BU/IbI Y4eOHOH padoThl

3aouHas
Ounas popma 0OydeHUS dbopma
00y4eHus
00BEM YacoB | BCETO YacoB
Buasl padot Beero = =
3au.en./ ot 5t
9acoB 3 2
Q Q
< o
O6mast TpyA0EMKOCTh AUCIUTUINHBI 3/108 3/108 3/108
KonTakTHas o0ydaronmxcs ¢ mpernoaaBareaem 16 16 10
(mo BuaM y4eOHBIX 3aHATHH) BCETO, B T.4.
AynmutopHas paboTa: 46 46 10
Jlekuun 18 18 4
[IpakTuueckue 3aHATHS - - -
JlaboparopHbie pabOTHI 28 28 6
Jpyrue Bupl ayIUTOPHBIX 3aHITUN - - -
CamocTosiTenpHast paboTa 00yJaronmxcs, 9ac 62 62 98
Bun npomesxxyTouHoii artectanuu (3a4€T,
3auer 3auer 3a4yeT
9K3aMEH)
4, Conep:kaHnue IMCUUIIMHBI
4.1. Pa3nenbl IMCUMIIMHBI M BUIBI 3aHATHH (TeMATH4YeCKHUIl TJ1aH).
1?/((;)1 Paznen qucnummimHb JI 113 JIP CPC
Ounas ¢opma oOyueHus
Pa3nen 1. Texuuueckasi TEepMOIUHAMHKA 12 - 14 40
1. [Tema 1. BBenenue B AMCHUIUINHY 2 - - -
2. [Tema 2. CMech HJICATBHBIX Ta30B 2 - - 6
3. [Tema 3. Temi0eMKOCTb CMECH T'a30B 2 - 6 6
Tema 4. [1epBblif 3aKOH TEPMOAUHAMUKH.
4. [MccnenoBaHue TEPMOAMHAMUYECKUX TPOIECCOB 2 - - 8
BTOPOIi 32aKOH TEPMOJIMHAMHUKH
5. [Tema 5. Bnaxuslit BO3ayX 1 - 8 6
6. [Tema 6. Vcreuenue ra3oB u mapoB 1 - - 6
7. [Tema 7. BoasiHoii mmap 2 - - 8
Pasnen 2. Teopusi Tenyiood0MeHa 6 - 14 22
8. [Tema 8. TemmonpoBOAHOCTD 2 - 6 6
9. [Tema 9. KOHBEKTHBHEI TEIIOOOMEH. 2 - 8 8
10. [Tema 10. Tenmoobmen u3nydenuem. Temsonepenayua 2 - - 8
Bcero 18 - 28 72
3aounas popma oOydeHUs
Pasnes 1. Texunueckasi TepMOAMHAMHKA 4 - 6 60
1. [Tema 1. Bregenue B qUCIUTUIMHY - - 2
2. [Tema 2. CMech HIealbHBIX Ta30B 1 - - 12
3. [Tema 3. TemI0eMKOCTh CMECH Ta30B 1 - 2 12
Tewma 4. [1epBblii 3aKOH TEPMOAMHAMHKH.
4. |HMccnenoBaHue TEPMOIAHAMUYECKHUX MTPOIECCOB H 1 - - 12
BTOPOI 3aKOH TEPMOIMHAMHKH
5. [Tema 5. Bnaxxublii BO31yx 1 - 2 12




6. [Tema 6. McTeueHne ra3oB 1 napoB - - - 5
7. [Tema 7. BogsiHoii map - - - 5)

Pa3nen 2. Teopusi Teniood6MeHa - - 2 38
8. [Tema 8. TemmonpoBOIHOCTE - - 2 12
9. [Tema 9. KoHBEKTHBHBII TEIIOOOMEH. - - - 12
10. [Tema 10. TermmoobmeHn usznyudenuem. Teronepenada - - - 14

Bcero 4 - 6 98

4.2. Conep:xanue pa3iesioB y4eOHOM U CHUIIHHBI.

Paspnen I. Texuuyeckas TepMOAUHAMHKA

Tema 1. BBeienne B 1MCUUIJIMHY

TexHuueckass TEPMOAMHAMHUKA HM3Y4aeT 3aKOHOMEPHOCTH TEIUIOBOM M MEXAHWYECKOMN
sHepruv. OHa SBJSETCS TEOPETUYECKOM OCHOBOWM pacyera M IMPOEKTUPOBAHUS TEILJIOBBIX
JIBUTATEJCH M XOJIOUIBHBIX YCTAHOBOK.

TepMmoauHamMHuueckasi CUCTEMa - COBOKYIHOCTb MATE€pUAJIbHBIX TEJ, HaXOISALIMXCS B
MEXaHUYECKOM U TEIUIOBOM B3aUMOJCHCTBUU APYT C IPYTOM M OKPYKAIOITUMHU TEIaMHU.

OOBEeKTOM U3YYEHHUS B TEPMOJMHAMHUKE CITY>KUT BEIIECTBO, HA3bIBAEMOE PabOYUM TEIOM
(map, ra3, IpOAYKTbI CTOpaHUs U T.I1.).

®u3nuecKue BEJIIMYUHBI, ONPEICISAIONINE COCTOSHUE TEPMOAMHAMUYECKOM CHCTEMBI,
HAa3bIBAIOTCS TTApaMETPAMH COCTOSHUS.

Tema 2. CMech HaeaIbHBIX I'a30B

HneanbHbIM ra3zoM Ha3bIBalOT BOOOpaKaeMbld Ta3, Y KOTOPOIO OTCYTCTBYIOT CHIIBI
CIETUICHUS MEXIY MOJIEKYJIaMH, a CAaMU MOJIEKYJIbI IIPEJICTABISAIOT CO0O0M MaTepralibHbIE TOUKH,
HE UMEIOIIHe 00bema.

PeanbHble ra3pl, y KOTOPBIX AEHCTBYIOT CHIIBI CLHETIIEHUS MEKYy MOJIEKYJIaMU, U 3TUMU
CUJIaMU ¥ caMUM 00bEMOM MOJIEKYJI TPEHEOpEUb HETb3s.

Oco0eHHOCTh, XapakTepu3ylolash Tra30BblE CMECH BbIpakaeTcsi 3akoHOM JlanbToHa,
COTJIACHO KOTOPOMY OTJIEJIBHBIN ra3 B CMECH CIIEYEeT CBOEMY YPaBHEHUIO COCTOSIHUS, KaK €CIU
OBl He ObUIO IPYTHUX €€ COCTaBHBIX YacTeH (3aKOH HE3aBHCUMOCTH COCTOSHUS), T.€. KaK/bIi Ta3
B CMECH MPOU3BOJIUT TAaKO€ YaCTHUYHOE (MapiuaibHOE) JaBJICHUE, KaKoe UMeI Obl TaHHBIN Ta3,
3aHMMasl BeCb 00beM, 3aHUMAEMbIli CMECHIO Ta3a.

Tema 3. TenmjioeMKOCTb CMeCH Ia30B

YiaeabHasi TeMJIOEMKOCTb — 3TO TO KOJIMYECTBO TEIJa, KOTOPOE HAJ0 COOOIIUTH WU
OTHSITh OT €IMHMIIBI KOJIMYECTBA BEIIECTBA B JIAHHOM IIPOIIECCE M3MEHEHHUSI €r0 COCTOSIHUS,
yTOOBl U3MEHUTH TemrepaTypy Ha 1 °C win K. Pa3znuuaror maccoByro, 00bEMHYIO U MOJIBHYIO
TEMJIOEMKOCTH.

Tak Kak TeMI0EMKOCTh raza MepeMeHHasi BEJTMYHHA, 3aBUCSINAst OT TEMIIEpaTyphl, TO MPH
HarpeBaHUM Ha KaXIbld Tpagyc pacxoayercs pa3Hoe KoaudecTBo Temia. CpenHsis
TENJIOEMKOCTD B IIpeaeiax TeMIeparyp ti 4 to.

Yem MeHbIe pa3HOCTh tr—1; , Tem Oojplne NpUOTMKAETCA 3HAUCHUE CpeaHel
TEIJIOEMKOCTH K 3HAYCHHUIO UCTUHHOM TETUIOEMKOCTH, T.€., koraa (t-11) — 1.

3HaueHus] KUJIOMOJIBHBIX TeIuioeMKocTed mpu P u V = const, ecinu mpeHeOpedb HUX
3aBUCUMOCTBIO OT T OyayT paBHBI YHCITY MTOCTYMATEIbHBIX U BpallaTeIbHBIX CTEIIEHEH CBOOOIBI
MOJIEKYJI JAHHOTO Tas3a.

Tema 4. IlepBblii 3akoH TepMoauHamMuku. HccienoBaHue TepMOIMHAMMYECKHX
NMPoOLECCOB M BTOPOil 3aKOH TEPMOAMHAMUKHI

[TepBbIil 3aKOH TEPMOAMHAMUKH SIBJISIETCSI BRIPAXKEHHEM OOIIET0 3aKOHA COXPaHCHHsS U
MpEBpallleHNe PHEPTUHU, T.€. MEPBbIA 3aKOH TEPMOAMHAMUKHM AHAJTUTHYECKU BBIpAXKAeT 3aKOH
COXpaHEHHUs MATEPUU U ABUKCHUS.

[lepBbIii 3aKOH TEPMOJMHAMHUKU BBIPAXKAETCS: BO BCEX CIy4asx, KOIrJa HCYE3aeT
HEKOTOPOE KOJIMYECTBO TEIJIA, BOSHUKAET BIIOJIHE OIPEACIICHHOE KOJNYECTBO MEXAaHWYECKOH



SHEPIUU, M, HAOOOPOT, TPH COBEPLICHHH KAKOH-THOO paboThl TMOSBISETCS BIOJHE
OIIpeIeNIEHHOE KOJIMYECTBO TEILIa.

WIA: HEBO3MOXHO CO3/1aTh MAIMHYy, HPOM3BOIAIIYI0 pabdoTy ©e3 Toro, uToOBI
9KBHUBAJIEHTHOE KOJIMYECTBO SHEPTUHU APYrOro BUA HE HCUE3AJIO.

To ecTb, HEBO3MOXHO TOCTPOUTDH JBUTATENb, KOTOPBI BbIpabaThiBaj Obl SHEPTHIO, HE
OTpeOJIsis KaKOM-T00 IPYyroil SHEPruu.

Beunslil 1BUTaTENb HEBO3MOXKEH.

Ecnn x 1 kr raza B IMIMHIpE ¢ HNOJBM)KHBIM MOPIIHEM IOABECTH ( €AMHUI] TEIUIa, TO
TEIUIO PacXOoyeTcsl Ha U3MEHEHNE BHYTPEHHEH sHeprun Au M COBepIIeHue BHEIIHEH paboTsl L.

Tenno coobmaemoe ABMXKyIIeMycs Tely (Tazy, napy) UIAET Ha YBEIMYEHHE SHTaJbIHNU
(Terutocoaep>kaHus) U BHEIIHEH KMHETUYECKOM SHEPIHH, T.€. Ha YBEIMYCHHE CKOPOCTHU TOTOKA.

BuyTpenHss dHeprus M eé CBOMCTBA.

Kaxnas wmozekyna oOnazaer KMHETHYECKOM HHeprued MoCTylaTeabHOIro u
BpAIaTeIbHOTO JIBMKCHUSA. ATOMBI, OOpa3ylOIIMe MOJEKYIy, COBEpIIAIOT KoJieOaTelbHbIC
JBYDKEHUS — 3TO SHEPI'Hsi BHYTPEHHUX KOJIeOaHHH.

PeanbHblii ra3 obnagaeT U NOTEHUUAIbHONW YHEPIUEN, 3aBUCAILIEH OT CLEIJICHUS MEXIY
MoJiekynaMu. CyMMa BceX BHJIOB DHEPIMH OINPENEISET BHYTPEHHIOIO TEIJIOBYIO SHEPTHUIO ra3a —
BHYTPEHHIOIO SHEPTHUIO rasa.

Bce Buzbl 3HEpruM, KpoMe NOTEHLIUAIBHOMN, 3aBUCAT OT TEMIIEPATYpPHI, a IOTEHIUAJIbHAS
— OT PacCTOSIHMSI MEXAY MOJIEKyJIaMH, T.€. I0J] KaKUM JaBJIEHUEM IIpU JIaHHOM Temmeparype
HaXOJUTCs ras.

OHTAAbNHUS Ta3a | - BBeJACHA B TEPMOJIUHAMHUKY Ui YIPOIUCHHS PACCMOTPEHHS
IIPOLIECCOB B TEIUIOBBIX JBUTATEIAX.

OHranbnus (TEMI0COAEpKAHNUE) SBISETCS CyMMON BHYTPEHHEH 3Hepruu U padoThl
IPOTAJIKUBaHU (IPOM3BEICHUE JIaBICHUS Ha Y/IEIbHbII 00beM), T.€., «1» SBIISIETCS MapaMeTpoM
COCTOSIHUS Ta3a U pacCMaTPUBAETCS KaK Pa3HOCTh SHTAJIBIUI B KaKOM-JIHOO Ipoliecce.

TepmoanHaMu4ecKue Npoueccol:

N3oxopHsIi npouece mpu V = const.

N306apHsIii npotiecc npu P = const.

N3orepmuyecknii npomnecc npu T= const.

AnuabaTHbI — nporecce, NpoTeKaIUi 6e3 TernI000MeHa Tella ¢ OKPYKaroIe cpeoi.
[TonmutponHslii — PVn = const.

[TepBble ueThIpe mpolecca SBISAIOTCS YAaCTHBIMU CIIydasiMU ITOJIMTPOIIHOTO Ipoliecca, B
KOTOPOM HET SPKO BBIPAKEHHBIX XapaKTEPHBIX OCOOEHHOCTEH W HEOOXOAMMBIX YCIOBHM
IIPOTEKAHUS.

Bropoii 3aKoH TepMOAMHAMUKHU TEIJIOTa HE MOXKET MEPEXOJUTh OT XOJOJHOrO Tena K
6oJiee HarpeToMy cama co0oi 1apOBBIM MPOIIECCOM 0€3 KOMITEHCAIHUH.

OcymecTBieHHe BEYHOTO JBUTATENS 2-TO POAAa HEBO3MOXKHO.

JHTPONHMA ra3oB (NpeBpallieHHe ra3oB) BBIPAXXCHHUE I10J MHTETPAJIOM IPEACTABISAET
co0oil monHbl Auddepennan HeKOTOpol QyHKUMH (HYHKIUU COCTOSIHMS Teja), KOTOPYIO
Knaysnyc nazBan sHTpomnuei (S).

Tema S. Biraxxublii BO31yX

Boznyx Bcerna conep)kKMT map, MO3TOMY OH HAa3bIBAE€TCS BJIAKHBIM M IOJUYUHSETCS C
JIOCTaTOYHOM CTENEHBI0 TOUHOCTH 3aKOHAM CMECH HJIeaTbHBIX Ta30B.

Brnaroconepxanne — OTHOLIEHME MAacChl IapOB BOJBI, COJAEP)KALIUXCS BO BIIAXKHOM
BO3/JyX€ K Macce CyXoro BO3ayxa.

Brnaxsblil BO3AYX — 3TO CMECh UJICANIbHBIX a30B, OJUYUHAIOMNXCS 3aKOHY JlanbpToHa.

AOcContoTHAs BIQXKHOCTh — OTHOILIEHHWE MAacChl BOJSHOrO Mapa K O0bEMY BIAXXKHOIO
BO3/yXa.

OTHOWEHNE TUIOTHOCTH Iapa IpH 3aJaHHOM JABJICHHNM K MAaKCUMaJIbHO BO3MOXKHOHU
IUIOTHOCTHU €T0 IPU TOM XK€ IaBJICHUH — Ha3bIBAETCSI OTHOCUTENBHOMN BIAKHOCTBIO.



Ecnu temneparypa Bo3ayxa Ooubliie TeMrepaTypbl KUIICHHUS BOJBI TIPU P CM., 3TO 3HAYUT,
YTO Map BJIAXXHOTO BO3yXa B MEPErPETOM COCTOSHUU (HEHACBHIIIEHHOM) PH.I. < pmax M, €Cliu
TaKOM BO3JlyX OXJIQXKJATh IIPU TOW KE PCM., TO OH B HEKOTOPbIA MOMEHT CTAHET HACBIILICHHBIM.
TemnepaTtypa npu KOTOPOH 3TO MPOU3OHAET, Ha3bIBACTCA TEMIEPATYpPOil «TOUKU pockl» (tp). B
3TOT MOMEHT ¢ Oynet = 100%.

Tema 6. UcTeueHue ra3oB u napos

Teopus ra3zoBOro MOTOKA MPUHUMAETCS K pPACUETy PEAKTUBHBIX IBUTATENICH, pPaKET,
MapOBBIX U T'a30BbIX TYpOUH.

[Ipouecc wcTeyeHus ra30B M Mapa MPOTEKaeT OBICTPO 3a BpeMsl MPOXOXKICHHS UX II0
Hacanke. TerooOMeH ¢ BHEWIHEHl  cpelol OKa3bIBaeTCs HUYTOXKHBIM, MOITOMY IIPOIECC
UCTCUCHUS aIMa0aTHBIN.

Ecnu mo mMepe nponaBmkeHUs Ta3a WK Mapa Mo HAcaJKe ero JaBjeHHe OyJeT MOATarHO
MOHUXKATHCS, @ CKOPOCTh YBEIMUUBATHCS, TO TAKME HACAJIKU HA3BIBAIOTCS «COTLJIAMU».

[Ipn nBukeHMM Ta3a B pacCHIMPSIOLIEHCS 4YacTH corjia OyaeT MPOUCXOIUTh €ro
JanbHEHIee paciiMpenue, AaBieHue manaer, V — pacrer. Pacxoj ocraeTcsi MOCTOSHHBIM, a
CKOPOCTb YBEJIMUMBAETCS, HECMOTPS Ha YBEJIIMUEHUE CEUECHUS.

Tema 7. Boasinoi map

[Iponiecc kumeHuss MPOXOAUT JIMIIb IPU ONPEIACICHHOW TeMIeparype sl JAaHHOTO
JTABJICHUSI.

1-s cranus — xxuakocts HarpeBaercs ot 0°C no T kumnenus, V — yBenuduBaeTcs.

2-51 CTaJIAS — KUTISAIIAS )KUAKOCTh MEPEXOUT B TIap, KOTOPBIA HA3BIBACTCS HACKHIIIICHHBIM.

CMech XKUIKOCTM M Tapa HA3bIBAETCA HACBIILICHHBIM BIaXKHBIM mapoM. Kak ToJbKO
BBIKUITUT MOCTEAHSS KaIisi BOJbI, ITap CTAHOBUTCS CYXUM HACHIIICHHBIM.

BiiaxxHblil HACBIIIEHHBIN MTAp XapaKTEPU3YETCsl CTENEHBI0 CYXOCTU «X». DTO OTHOLIEHUE
Meyx nac.napa K OOIIEH Macce BIAKHOIO HACHIILEHHOTO Iapa.

Ecnamn k HacellieHHOMY mnapy HOJBOJUTBH TEIUIO OH CTAHOBUTCS meperpeTsiM. Ileperpes
napa siByisieTcs 3-i craguen mporecca napooopazoBaHusl.

Pa3nea 2. Teopus Tennoodmena

Tema 8. TensionpoBogHOCTH

Teopust Termomepenayn MpeacTaBiseT co0OMl  HayKy, U3Jaraiolyld  3aKOHBI
pacrpocTpaHeHuUs U Mepeavn Teria Mexay TeaamMu. Pa3nuyaioT Tpu Bua TemiooOMeHa.

TemmonpoBoIHOCTH (KOHAYKIIHSA).

Kongekius.

N3ny4enue.

TernonpoBOAHOCT, — SIBJICHHUE IEpEHOCa TeIJla IyTEeM COMPUKOCHOBEHHUS MEXITY
YacTUI[aMU Tea.

KonBeknust — siBeHne mepeHoca Teria MmyTeM MEPeMEIIeHHs] U MePEMENTUBaHUS MEXK Y
co0oii OoJiee M MEHEe HATPEThIX YaCTHUII )KUJIKOCTH (Ta3a).

N3nydyenne — siBICHWE TepeHOCAa SHEPTUH B BHUJEC DIJICKTPOMATHUTHBIX BOJH MEXKITY
M3JIy4alOIIMMU TOBEPXHOCTSIMU.

Tema 9. KoHBeKTUBHbBIN TeNJI1000MeH.

TemmooOMeH MeX Iy KUIKOCTHIO U CTEHKOW Ha3bIBA€TCS KOHBEKTUBHBIM TEIIIO0OMEHOM
(Terutonepenaueit).

Bunsl nerkeHns — CBOOOAHOE U BBIHYKIEHHOE.

CBoOoaHOE — eCTECTBEHHAs] KOHBEKITHUS, BEI3bIBaeMas MO ILEMHOM CHIIONH 00YCIOBICHHOM
Pa3HOCTHIO XOJOHBIX U HATPETHIX YACTHULL KUIKOCTH.

BriHy)xeHHOe — BBIHY)KIICHHAasT KOHBEKIUS, BbI3bIBaeMas pabOTOW  HACOCOB,
BEHTWJIATOPOB U T.II.

Pexum nBuxeHus - ObIBaeT JIaMUHAPHBIN U TYpOyJIE€HTHBIN.

JlamuHapHOE IBUKEHHE - MPOUCXOIUT B (hOpME HECMEIIMBAIOIINXCS CTPYH U MPOQHIIb
CKOPOCTEH MMEET BUJI MPAaBHJIbHOW MTapaboJIbl.




TypOyneHnTtHoe JIBIKEHHE —XapaKTEpHO HEMOCTOSHCTBOM CKOPOCTH JBIKCHHUS |
npod b CKOPOCTEH OyIeT UMETh BUJ] YCEUSHHOH MapadoJIbl.

Pacrmipenenienre CKOpoCTei CTPYH KHUIKOCTH OOYCIIOBIUBAETCS BSI3KOCTBIO JKUIKOCTH.
Bs3kocTh ObIBaeT: TuHaMU4ecKas, KHHEeMaTU4ecKasl U yCIOBHAs.

Jlunamuueckasi BS3KOCTh — cuiia conpotuBieHus 1H cMmemennio 1ByX cioeB KUAKOCTH
IIomaapo 1 M2 Haxo X Cs Ha pacctosiHuu 1 M U epeMeNIaIuXcsi Co CKOPOCThIo 1 M/cexk.

Kunematnyeckass BSI3KOCTb -  OTHOIIEHHE JWHAMUYECKOW BSI3KOCTH K IUIOTHOCTH
YKUJKOCTU IIPU OJHOM U TOM K€ TemIiepaType, U3MepseTCcsi CTOKCAMU, MZ/cek.

VYcnoBHas BI3KOCTh - TMOKA3bIBAET, BO CKOJIBKO Pa3 MKUAKOCTh BSI3UE JUCTUILIMPOBAHHOMN
BoJibI Tipu 20 °C.

PeliHonbac ycTaHOBWI, YTO TMEPEXOA W3 JIAMHHAPHOTO PEXHMMa B TYypOyJICHTHBIN
omnpezensercs 6e3pa3MepHbIM 3HaUeHHEM, uyncioM PeliHonbca.

[Ipn naMuHAapHOM JBHXKEHHUM TEPEHOC TEIia MO HOPMAaJU K CTEHKE OCYIIECTBISETCA
TEIUIONPOBOAHOCTHIO.

[Ipu TypOy/IeHTHOM IBMIKEHHH IEPEHOC TEIUIA TEIUIONMPOBOAHOCTHIO HAOIIOACTCS B
MOTPAHUYHOM CJIO€, @ BHYTPH — KOHBEKIIHS.

Ha uHTeHCHBHOCTH TeIuIOnepeadyu OKa3bIBACT BIUSHUE TEPMHUYECKOE COMPOTHBICHUE
MOTPAHUYHOTO CIIOSL.

Tema 10. Temnoo0men usiryuyenuem. Tenionepenaya

quI/ICTaﬂ 3Hepr1/151 BO3HHUKACT B peSYJII)TaTe CJIOXKHBIX MOJIeKy.HSIpHI)IX nu
BHYTPUMOJIEKYJISIPHBIX TPOIIECCOB, IMO3TOMY KOJIMYECTBO JIyYUCTOM HHEPrUM 3aBHCHUT OT
(GU3HMYECKUX CBOMCTB M TEMIIEPATyPbl H3ITy4aeMOro Tena.

Hocutensimu u3nydeHus: SBISIOTCS 3JIEKTPOMArHUTHBIE BOJIHBI, PACIPOCTPAHSIEMbIE B
BaKyyMe CO CKOPOCTBIO CBETA.

[Iponiecc npeBpallieHrs: SHEPTUU U3IYUYEHUS BO BHYTPEHHIOK SHEPTHIO MOTJIOMIAIOIIETO
TeJla Ha3hIBAE€TCS MOTJIOMICHUEM.

Teno, koTopoe xapakTepu3yercs HaMOONbIIEH YHEPTUEH U3ITyUeHUs IS BCEX YacTOT IO
CpPaBHEHHUIO C COOCTBEHHBIM U3JIYUCHHUEM JIPYTUX TeJI, Ha3bIBACTCsI A0COTIOTHO YEPHBIM.

N3nydyenune B y3KOM HHTEpBAJE YaCTOT HA3bIBAETCS MOHOXPOMATUYECKHUM.

I/I3J'Iy‘I€HI/I€ B I/IHTepBaJ'Ie BCEro CHCKTpa qaCTOT HA3bIBACTCSA I/IHTCFpaJ'II)HI)IM I/ISJ'Iy‘IeHI/IeM.

Pacuer Temnonepenaun 3akirodaeTcs B OINPEACICHHHM KOJIMYECTBA TeIia, KOTOpPOE

nepeaacTcda B CAMHUIY BpECMCHU MEKAY TCIIJNIOHOCUTCIIAMU Y€PE3 CTCHKY, Pa3AaACIIAIONIYIO UX.

4.3. IlepeyeHb TeM JIeKIUIA.

O0BéM, u
Ne
wn Tema nexunn ¢dopma oOyueHust
OuYHasl | 3a04Has
Pasnes 1. Texunueckasi TepMOIMHAMHKA 12 4
1. [Tema 1. BBeneHue B AUCIUILTHHY 2 -
2. [Tema 2. Cmech uneabHBIX Ta30B 2 1
3. [Tema 3. TerioeMKoCTh CMECH Ta30B 2 1
4 Tewma 4. [epBebrit 3akoH TepMoanHaMUKH. VccrenoBanue 2 1
" [TepMOJMHAMHYECKHX MPOILECCOB H BTOPOU 3aKOH TEPMOTUHAMUKU




5. [Tema 5. Biaxusblit BO31yX 1 1
6. [Tema 6. Mcreuenue ra3oB u mapoB 1 -
7. [Tema 7. BoasHoii map 2 -

Paznen 2. Teopusi Tensi006MeHna 6 -
8. [Tema 8. TemnonpoBOAHOCTD 2 -
9. [Tema 9. KoHBeKTHBHBII1 TETIIOOOMEH. 2 -
10. [Tema 10. TermooOmen uznyuenueM. Ternonepenaya 2 -

Bcero 18 4

4.4. IlepeyeHb TeM NPaKTHYECKUX 3aHATHH (cemuHapoB) He npegycMmoTpeHo

4.5. llepeyeHb TeM 1a00pPaTOPHBIX PadoT.

O0BéM, yacoB
Ne o M HUSA
i Tema naboparopHoit paboThI (opma obyue
ouHas 3a09HAS
Pa3nes 1. Texunueckasi TepMOAMHAMHKA 14 4
1. [Tema 1. OnpeneneHue TEMIO0EMKOCTH BO3AyXa 6 2
5 Tema 2. MccnenoBanue mporiecca CyIKH BIaXKHBIM 8 5
" [BO3yXOM
Pasnen 2. Teopusi Temiood0MeHa 14 2
3 Tema 4. Onpenenenne ko3 duineHTa 6 5
" [TEIUIONPOBOAHOCTH MaTepHalia
Tema 5. DKcrieprMeHTaIbHOE UCCIIEIOBAHHE
4. |KOHBEKTHBHOTO TEII000MEeHa Mpu CBOOOAHOM 8 -
TBUKEHHUH BO3JTyXa
Bcero 28 6

4.6. Buabl caMoCTOATENbHOH PadOTBI CTYAEGHTOB M IepeYeHb Yy4eOHO-
METOAMYECKOro odecneveHust AJIs CAMOCTOSATEIbHOH padoThl 00y4aromuxcs.

4.6.1. TloaAroToBKa K ayANTOPHBIM 3aHATHIM

VYuebnas muctumuimHa «TemoTeXHUKa» SBISETCS TEOPETHYECKOH, JaeT CTyIeHTaM
KOMIIJIEKCHOE TIPE/ICTAaBICHNE O TEXHUYECKOH TepMOAMHAMUKE, a TAKXKE O TEOPUH TEIII000OMEHa.
AyIUTOpHBIE 3aHITHS MPOBOIATCS B BHJE JTAOOPATOPHBIX PadOT — ATO OJHA M3 BaKHEHIINX
dopm oOydeHust cryneHToB. lIpoBoauTcs C 1eNbIO 3aKpeIUIeHUs M YIIIyOJeHHs 3HaHUN IO
TETUTOTEXHHKE. B X0/1e JeKIHii pacKphIBAIOTCSI OCHOBHBIE BOIIPOCH B paMKaX paccMaTpHUBaeMOn
TEMBI, JENAl0TCs aKIEHTbl Ha HauOoJiee CIIOKHbIE M HHTEPECHbIE IMOJIOXKEHUS H3Yy4aeMoro
Marepuaa, KOTOpbIe JOJDKHBI OBITh MPHHATHI CTYACHTaMH BO BHHMaHWe. Marepuaisl JeKIui
SBJISIIOTCSI OCHOBOW JJISi TOATOTOBKM CTyJEHTa K JabopaTopHbiM pabortam. JlaGopatopHsie
pabOTHI MOTYT MPOBOIUTHCS B POPME TUCKYCCHIA, KPYTJIOTO CTOJIA.



[Tpu moaroToBKE K 1a00paTOpHBIM pabOTaM CTYIEHT JIOJIKEH:
- HM3YYUTHh PEKOMEHIYEMYIO JIUTEPATYPY;

- TPOCMOTPETHh CAMOCTOATEIBHO JIOTIOJIHUTENBHYIO JIUTEPATYPY MO U3y4aeMOU TEME;

- 0e3 3aTpyAHEHHS OTBEYATh HA BOIPOCHI, NPeUIaracMble K JaHHOH TeMe.

OcHOBHOI 1EenbI0 J1a0OPATOPHBIX PAOOT SBISETCS KOHTPOJIb 33 CTEHNEHBIO YCBOEHUS
NPOWAEHHOTO MaTepuasia, XOJOM BBINOJHEHUS CTYICHTAMU CaMOCTOSITEIBHOW pPadOTHl |
paccMoTpeHne HanboJiee CI0KHBIX U CIIOPHBIX BOIPOCOB B paMKaX MPOHAEHHON TEMBI.

4.6.2. Ilepeyenb TeM KypcoBbIX padoT (mpoekToB). He npenycMorpeHo
4.6.3. IlepeueHb TeM pedepaToB, pacueTHO-TpadUuIeCKUX PadoT.

He npenycmotpeno.

4.6.4. Ilepeuensn TeM " yueOHO-MeTOAUYECKOT0 ob0ecrnieyeHmust st
CaMOCTOAITEIbHOI padoThl 00y4YaIOIIUXCH.
O0BeM, 1
. Y4eOHO-MeTOANYECKOE
Ne i/ |Tema camoCTOATENBHONM PaOOTHI ¢dbopma oOyueHust
obecrieueHue
OYHas | 3a04Has
Pa3nea 1. Texunueckasi TepMOAMHAMMKA
Koaecanuyenko B.A. Jleknuu no
Temorexnuke. — Jlyranck: OOO
«BupTtyajibHasi peajibHOCTbY, 50 60
2008. — 168 c. [31eKTpOHHBII
pecypc¢]
1. BBeneHue B TUCIUILTHHY - - -
2. CMech UieallbHBIX Ta30B cTp. 14-18 8 10
3.  [TemmoeMKocTh CMeCH ra3oB cTp.19-29 8 10
[TepBbIil 3aKOH TEPMOTUHAMUKH.
4 |HAccnenosanue ctp.30-61 10 15
TEPMOIMHAMUYECKUX TPOIIECCOB
1 BTOPOU 3aKOH TEPMOAMHAMUKH
5.  [BmaxHsIil BO3IyX ctp. 71-75 8 10
6. |McreueHune ra3oB u mapoB cTp. 76-83 8 5
7. BoasHol nap cTp. 84-89 8 10
Pa3nea 2. Teopus TenyiooomMeHna
Kosecunyenko B.A. Jlekuuu no
Temaorexnuke. — Jlyranck: O0OO
«BupryajibHasi peajbHOCTbY, 12 38
2008. — 168 c. [31eKTpPOHHBIIi
pecypc]
8.  [TeruronpoBogHOCTH cTp.127-138 6 10
9.  |[KOoHBEKTHBHBI! TEINIOOOMEH. ctp.139-149 3 10
10. TernnooOMeH U3ITydyeHHEM. o1p.150-163 3 18
Tennmonepenaya
Bcero 62 98

4.6.5. Jlpyrue BUABI CAMOCTOSATEIbHOI PadoThI CTY/AEHTOB.

He npenycmotpeHo.




4.7. IlepeyeHb TeM M BHI0B 3aHATHIi, IPOBOJAMMbIX B HHTEPAKTHBHOM Gopme

Ne WNuTepaxkTuBHblii | O0bEM,
®dopma 3aHATUA Tema 3angarus
/o METO q
1. Jlexums BBenenue B TUCHHMIUTHHY Huckyccun 1
2. Jlexuus CMmech ueanbHbIX ra30B Huckyccun 1
HCKYCCUU
3. Jlexuus TemioeMKOCTbh CMECH Ta30B Hucky ’ 2
1e0aTsl
IIepBEIii 3aKOH TEPMOANHAMHMKHU.
4. Jlexuust P P Macrep kiacc 2
HccnenoBanue TePMOIMHAMUYECKUX
o HCKYCCUHU
5. Jleknus Bnaxxusrit Bo3ayx Hucky ’ 1
edarTsl
6. Jlexmus HcTeueHue ra3oB ¥ MapoB Huckyccnn 1
N HCKYCCUHU
7. Jlexkuus BoasHoii map Hucky ’ 1
edarTsl
JlaboparopHas
8. paora OmnpeneneHre TEIIOEMKOCTH BO3/IyXa Ananms 2
9 JlabGopatopnast | MccrnenoBanue mnpoiiecca Cyluiku BIa>KHBIM AHamu3 4
' pabora BO3/[yXOM
10 JlaboparopHast | DKcriepuMEHTaIbHOE U3yUYEHHE ITpoliecca AHau3 5
) pabota annabaTHOTO MCTEUYECHUS BO3yXa uepe3
JIaGopatopHas Omnpenenenue kodbduieHTa
11. parop pel (b Anamns 2
pabota TEIUIONPOBOAHOCTH MaTepHaa
12 Jlaboparopnas DKCrepuMEHTAIbHOE HCCIIeI0BaHNe AHaIH3 5
' pabota KOHBEKTHBHOT'O TEII00OOMEHA MpH

5. ®OH/I OLIEHOYHBIX CPEACTB JIsl IPOBEIeHUS TPOMEKYTOYHOM
arrecranum

ITonHOe onucanue (poHma OLEHOUYHBIX CPEICTB TEKYILEH U MPOMEXYTOUYHOU aTTecTalluu
o0yyaromuxcsi ¢ NepeyHeM KOMIETEHIINH, onucaHueM NoKa3aTesled U KpUTEPUEB OLCHUBAHUS
KOMIIETEHIIMH, [IIKaJI OLIEHUBAHUS, TUIIOBbIE KOHTPOJIbHBIE 3a/1aHUSI U METOJUYECKHE MAaTEpPHAIIbI
MIPEJICTaBJICHbI B IPUJIOKEHUH K HACTOSIIEH porpaMMme.

6. YueOHO-MeTOANYeCKoe o0ecneyeHne TUCIUILIUHDBI.

6.1. PexomeHayemasi iuTepaTypa.
6.1.1. OcHoBHas JuTEpaTypA.

No 11/ ABTOp, Ha3BaHWE, MECTO WU3MIAHUSA, U3]I-BO, TOJI U3IaHUS, KOJTUIECTBO Kom-Bo k3.
= CTpaHHmI B OHUOII.
JTapukoB H.H. Terutorexnuka: Y4e0. ais By30B. — 3-€ U3]1., lepepao.
1. N 43
i o, — M.: Ctportusnar, 1985. —432 c., u.
2 Konecunuenko B.A. Jlekuun no temnorexuuke. — Jlyranck: OOO 50

«BupryanbHas peanbHocTb», 2008. — 168 c.




Kpyrios I'. A. Teruorexauka / I'. A. Kpyrnos, P. W. bynrakosa, E. C.
Kpyriosa. — 4-e u3z., crep. — Cankr-IlerepOypr: Jlans, 2022. — 50
D08 c.

JleneneBa I'. A. [IpakTukym 1o TermioTexHuke: yaeoHoe mocoodue / I
A. Jlenenesa, /. B. I'ypbsinoB. — Boponex : Muuypunckuii 'AY, AJIEKTPOHHBIN
2008. — 65 ¢. — Tekct: 31eKTpoHHBIi // JIaHb: 3EeKTPOHHO- pecypc

oubmoreunas cucrema. — URL: https://e.lanbook.com/book/47193

6.1.2. JlonosiHUTEIbHAA JIUTEPATYypa

Ne i/t

ABTOp, Ha3BaHWE, MECTO U3IaHUS, U31I-BO, TOJI U3TaHHS, KOJTUICCTBO CTPAHHIT

Termnorexnuka: Yuebnoe mocobue / B.A. Kynunos, .M. Kapramos, E.B. Credanmoxk. -
M.: KYPC: HUL] MHDPA-M, 2015. - 424 c. - [DneKTpOHHBINA pecypc].
URL: http://znanium.com/bookread2.php?book=486472.

Buaun FO. B. TexHudeckas TepMOJMHAMUKA U TEIUIOMAcCOOOMEH: yueOHoe rmocooue /
[O. B. Buaun, B. C. 3no6un. — Kpacuosipck: COVY, 2020. — 332 c. — ISBN 978-5-
7638-4212-8. — TekcT : 27eKTpOHHBIN // JIaHb: 37EKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
[DnexrponHsIil pecypc]. URL: https://e.lanbook.com/book/181569

TepmomuHaMUYECKHE U TETUIOOOMEHHBIC MTPOIIECChl TEXHHYECKUX CHCTeM. Teopus,
Bazauu, ynpaxknenus, tectol / A. I1. Yxanos, JI. A. Yxaunos, O. C. Bonogsko, A. I1.
brraennn. — Cankt-IlerepOypr: Jlanp, 2023. — 260 c. — ISBN 978-5-507-46982-6. —
TexcT: anekTpoHHbIN // JlaHb: 37IEKTPOHHO-OMOIMOTEYHAS CUCTeMa. — [ DICKTPOHHBIN
pecypc]. URL: https://e.lanbook.com/book/352178

6.1.3. [lepuoanyeckue U3TaHUA
HepI/IOHI/I‘IGCKl/Ie n31aHuA HpI/I I/13y‘~I€HI/II/I AUCIIUIIJINHBI HE HpeILYCMOTpeHBI.

6.1.4. MeToauuecKkue YKazaHusi 1Jisi oﬁyqamumxcﬂ 10 OCBOCHHIO JTUCHMUITJIHHBI

Ne i/t

ABTOp, Ha3BaAHUC, MCCTO U3JJaHUs, U3]1-BO, 'O U3JaHHUA, KOJIMUCCTBO CTPAHUI]

Prokuit C.B. Meroanueckue ykazaHUS K JIaDOpaTOpHBIM paboTaM MO JUCIHILTHHE
({TennorexHuka» s HanpasiieHuss ToAroToBkU «19.03.03» - «IIpoaykTel nuTanus u3
PKBOTHOTO  TIPOMCXOXKACHUs» mpoduis — «TexHomorus MoJIOKa W MOJOYHBIX
MPOAYKTOB»IPOouIb — «TeXHOMOrust Msica ¥ MACHBIX MPOAYKTOB»IHEBHOW M 3a04HOM
(bopm oOyuenus. Jlyranck: JITAY, 2023 — 48 c.

«AHTE

6.2. Ilepeuenr pecypcoB HH(POPMALHOHHO-TETEKOMMYHHKAIIMOHHOH  CeTH
HeT» (1aJiee - ceTb «AHTEpHET»), HEOOXOAMMBIX /IVISA OCBOEHHUSI T CIUIIMHBI

Ne i/t

HasBaHue MHTEpHET-pecypca, aipec U PeKHUM JI0CTyIa

1.

Bcepoccuiickuii MHCTUTYT HAYYHOM U TEXHHUUECKOW MHPOPMALUU [ DIEKTPOHHBIH
pecypc]. URL: http: //elibrary.ru/defaultx.asp (mara obpamenus: 20.05.2023).

2.

Hayunas snektponHas Oubauoreka [DneKTpoHHbIH pecypc]. Pexum goctyna: http:
/www2. viniti .ru (mara obparienus: 20.05.2023).

MHUHHCTEPCTBO cenbcKoro xo3siicTBa PO [Dnekrponnsiii pecype]. URL: http:
/www.mcx.ru/ (mata oopamenwus: 20.05.2023).

Hayunas monckoBasi cuctema Scirus, IpeHa3HauYeHHas I TOMCKA HayqYHOU
MH(pOpMallMK B HAYYHBIX JKypHalax, IepCOHAIbHBIX CTPAHUIAX YUYEHBIX, CAalTOB
YHUBEPCUTETOB Ha aHIJIMHCKOM M PyCCKOM si3bIKax. [DnekTpoHHbIi pecypc]. URL:
http://www.scirus.com/ (mara obpamienus: 20.05.2023).

DNEKTPOHHO-OMOIMOTEeYHAs CHcTeMa U3aTeNbeTBa «Jlauby» [ DMeKTpOHHBIH pecypc].



http://znanium.com/bookread2.php?book=486472
http://elibrary.ru/defaultx.asp
http://www2.viniti.ru/
http://www2.viniti.ru/
http://www.mcx.ru/
http://www.mcx.ru/
http://www.scirus.com/

Pesxum noctyma: http://elanbook.com/books/ (nata obpamenwus: 20.05.2023).

20.05.2023).

DekTpoHHas 6ubaroreka «Hayka U TEXHHKa»: KHUTH, CTAThH U3 )KYPHAJIOB,
6. ouorpaduu. [DnekTponHbIi pecypc]. Pexxum gocryna: http://n-t.ru/ (nara obparuenus:

7 Hayku, Hay4yHbI€ HCCIIEOBAHUS M1 COBPEMEHHBIE TEXHOJOTUH [ DJIEKTPOHHBINA pecypc].
" [Pexxum pocryma: http://www.nauki-online.ru/ (nara obparmienus: 20.05.2023).

8 [10THOTEKCTOBBIC AIEKTPOHHBIC OMOIMOTEKH [ DJIEKTPOHHBIN pecypc]. Pexxum moctyma:

http: //www.aonb.ru/iatp/quide/librar y.html (naTa oopamenus: 20.05.2023).

6.3. CpeacrBa o0ecneyeHusi 0CBOCHUS M CHUILIMHBI.
6.3.1. KomnbrorepHsbie o0y4yaomue 1 KOHTPOJIMPYOIIMeE IPOrPaMMBbl.

Ne | Bun yue6noro |HanmeHnoBanue nporpaMmMHOIO Dymic mporpammroro odecneuenus
/o 3aHATUSI obecrieueHus MOJIEIUPY
KOHTPOJIb oOyyaromias
forast
1 Ulekuun Microsoft Office 2010 Std i i N
2 laboparopusie [Microsoft Office 2010 Std. N ] N

6.3.2. Ayauo- U BUJ1e0Nn0oCcCo0usl.

Ne o/ Bun mocobus HaumeHnoBanue mmocoous
1. Buneodpunbsm TepMoHaMHYECKHE MPOIIECCHI
2. Buneodmibem i-d quarpaMma BIIQYKHOTO BO3yXa
3. Buneodpunbsm i-S muarpamma BOJSIHOTO Iapa
4. Buneodumibm Temoo6mMeH

6.3.3. KomnbloTepHble npe3eHTannu yueOHbIX KypcoB. He mpenxycmoTpeHo

7. OnucaHue MaTepUAJIbHO-TeXHUYECKOH 0a3bl, He00X0AUMOH 1J17
OCylleCTBJIEHHSI 00Pa30BaTEJIbLHOI0 MpoLecca Mo AUCIUILIHHE

HaumenoBanue o6opynoBan-
Ne | HbIX yueOHBIX KAOMHETOB,
/Tl | OOBEKTOB ISl MPOBEICHUS
3aHATHI

[lepeuenb 0OCHOBHOTO 000pYI0BaHUs, TPUOOPOB U
MaTEepUajIoB

JlexuroHHBIE Ay TUTOPUH
1. UH)KEHEPHBIN (aKyabTeT

nabopaTopust TETUIOTEXHUKH
2M-109

- xoten KB-300M;

- reruiorerepatop TT'-75;

- TpalyCHUKH 175l u3Mepenus temmeparyp “C;
- U-o0pa3ublii tudpmManomerp;

- ICUXPOMETpP AccMaHa;

- CYETUHK pacxoja BO3IyXa;

- IJIaKaThl TEPMOJUHAMHYECKUX TPOIIECCOB;

- IUTaKaT KOHBEKTHUBHOI'O TEIIOOOMEHA,

- Tabmuua Jis ONpEeNeNeHHs MapaMeTpPOB HEKOTOPBIX
HJcadbHBIX Ta30B;

- i-d quarpamma BIIQXKHOTO BO3yXa,
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- i-S muarpamMma BOJISTHOTO Tapa.

Aynuropuu A IpOBEICHUS
nabopaTOPHBIX U IPAKTHYE-
CKHX 3aHATHI
WH)KEHEPHBIN (aKyIbTeT
nabopatopust TEMIOTEXHUKHU
2M-109

[1aTh CTEHIOB AJIsE TPOBEACHUS JIA0OPATOPHBIX PadoT:
- OTIpe/IeTICHHE TEIJIOEMKOCTH BO3/1yXa,
- HCCIIEZIOBAHME MPOIECCa CYIIKH BIAXKHBIM BO3IYXOM,

- ompeaeneHue  KodpdUIKMEHTa  TEIUIONPOBOAHOCTH
MaTtepuania,
- OKCIIEpUMEHTAJIbHOE HCCJIEeI0BAaHUE KOHBEKTUBHOTO

TETMI000MEeHa MPU CBOOOAHOM JIBUKEHUU BO3/1yXa,
- SKCIIEPUMEHTAJIbHOE M3Yy4YEHHUe mpolecca aauadaTHOro
UCTEUCHHS BO3yXa 4epe3 CYKUBAIOLIEECs COIIO0

AyIUTOpUU I TPYNIIOBBIX U
WHIMBUTYaJIbHBIX
KOHCYJIbTAIIMN WHXKEHEPHBIN
dakynpTer

1a00paTOpHs TEIIOTEXHUKU
2M-109

- Tabmuma JUid ONpelclICHHs IapaMeTpPoOB HEKOTOPBIX
UJEAIBHBIX T'a30B;

- mcuxpomeTp AccMmaHa;

- TpalyCHUKH I u3Mepenus temmeparyp “C;

- i-d uarpaMma BJIa)KHOTO BO3/yXa;

- i-S auarpamMma BOJISIHOTO Tapa.

[Tomerienue U1t XpaHEeHUS U
poUIAKTUIECKOrO 00CITy-
JKUBaHUs yueOHOro o0opyao-
BaHUs (MH)KEHEPHBIN
dakynbTeT
nabopaTopust TETUIOTEXHUKHU

2M-109)

- Tabmuuma JUid ONpelelieHHs IapaMeTPOB HEKOTOPBIX
UIEAIBHBIX Ta30B;

- ncuxpoMeTp AccMmaHa;

- TpalyCHUKH I u3Mepenus temmeparyp “C;

- i-d Tuarpamma BJIa)KHOTO BO3/yXa;

- i-S auarpamMma BOJSIHOTO TIapa.

8. MesxkaucunninHAPHbIE CBA3H

IIporoxkon
coryiacoBaHus paboueil mporpaMmsbl ¢ APYTUMHU AUCIUTLITHHAMHU
. [Ipennoxenus 06 u3-
Haumenosanue nucuuiunnsl,| Kadenapa, ¢ koTopoit N
. MEHEHHSX B paboyeit .
€ KOTOPOii MPOBOIMIIOCH MIPOBOMUIIOCH [Moamuce 3aB. kadenpoit
nporpamMme. 3aKI0UYCHIE
COTJIACOBAHUE COTJIaCOBaHUE
00 UTOTax COTIaCOBAHHUS
Kadenpa
UHPOPMAITHOHHBIX
Maremaruka, ®usznka bop . COTJIacoOBaHO
TEXHOJIOTUH,
MaTEeMaTHKH U (U3HUKH
Xumus Kadenpa xumun COTJIaCOBAHO




JIuct n3mMeHeHuit pabodelt IporpaMMel

IIpuaoxenne 1

Howmep
W3MEHEHUS

Howmep
MPOTOKOJA
3aceaHus

kadeapsl U gaTa

CtpaHuiisl ¢
H3MEHEHUSIMUA

IlepedeHb OTKOpPpEK-
THUPOBAHHBIX MYHKTOB

ITonnuce 3aBe-
JTYIOIIIETO
Kadeapoi




IIpuaoxenne 2

JIvcT nepuoguecKuX NpoBepoK paboueii mporpaMMel

JlomKHOCTHOE JTUII0, TIPO-
BOJIMBIIIEC ITIPOBEPKY
®.1.0., 10IKHOCTb,

Jara

ITorpebHOCTD B
KOPPEKTHPOBKE

[lepeuens MyHKTOB, CTp.,
pasnenos, TpeOyOmux
U3MEHEHUI




Ipunaoxenue 3

MUHUCTEPCTBO CEJILCKOI'O XO35MCTBA POCCUMCKOU ®EJEPALINN
®EJEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ[)KETHOE OBPA30BATEJIbHOE
YUPEXJEHHWE BBICILIEI'O OBPASOBAHUS «JIYTAHCKUI T'OCYJAPCTBEHHbBIN
ATPAPHBIN YHUBEPCUTET UMEHHU K.E. BOPOILLIUJIOBA»

®OH/JI OHEHOYHbIX CPEIACTB
110 IMcIMIUIMHEE «TeruoTexHuka»

Hanpasnenue noaroroBku: «19.03.03» - «IIpoaykTsl NUTaHUS KUBOTHOTO IMPOUCXOKICHUSD)

Hanpasnennocts (mpoduip): «TexHonorus Maca u MACHBIX MPOIYKTOBY

YpoBeHb nmpodeccuoHaIbHOT0 00pa3oBaHus: OakagaBpuaT

I'ox mauama moaroroBku: 2024

Jlyranck, 2024



1. IEPEYEHb KOMIIETEHIIUIA, COOTHECEHHBIX C UHIUKATOPAMMU JOCTUKEHUSI KOMIIETEHIUI, C YKA3SAHUEM DTAIIOB UX
®OPMHUPOBAHUSA B TIPOIIECCE OCBOEHUS OBPA3OBATEJBHOM ITPOT'PAMMBI

Kon xonTpO- dopmyIHpoBKa NnauxaTtopsl Ortan (ypoBeHb) [Inanupyemsie HaumenoBanue HanmeHnoBanue o1ieHOYHOTrO
JIUpyeMou KOHTPOJIUPYEMOU JIOCTHYKEHUS OCBOCHUS pe3yNbTaThI MoyIeHt u (Wm) cpeJicTBa
KOMIIC- KOMIICTCHIIN KOMIICTCHIIUN KOMIICTCHIINN O6yT‘IeHI/I${ pa3aciioB TGKYI]_[I/Iﬁ HpOMe)KYTO‘IHaH
TCHIUHN JUCHUITIIUHBI KOHTPOJIb aTTecranus
OIIK-3 Crocobexn OIIK-3.1. IlepBbIii aTan 3HaTh. ocHOBHEBIE | Pasmen 1. TecTsl 3auer
UCII0JIH30BATh O6ocHoBEIBaeT | (ITOPOroBBIA 3aKOHBI Texauueckas 3aKpBITOrO THIIA
3HAHUS BBIOOD YPOBEHE) TEXHUYCCKOMN TEPMOIMHAMMKA
WHKCHEPHBIX COBPEMEHHOTO TEPMOIMHAMHUKH, Paznmen 2.
IPOLIECCOB TPHU | TEXHOJIOIHYECK TerIooOMeHa u | Teopus
pelieHnH oro TETUIONIEPEIAYH. TerIooOMeHa
npodeccuonans | odbopymoBanus | Bropoii stan VYmern. pemars | Pasgen 1. Tectsr 3auer
HBIX 3a7ad M | oJs (MPOABUHY THIH TUIIOBBIE 3ajaun | TexHuuyeckas OTKPBITOr'O THIIA
SKCILTyaTalluu npodeccronans | YPOBEHD) [10 TCIUIOTEXHHKE, | TePMOAMHAMHUKA | (BOTIPOCHI UIs
COBPEMEHHOTO HBIX 33724 HPOBOIUTE Paznen 2. ompoca)
TEXHOJIOTHYECKO TepMoauHamuuec | Teopus
ro KHe pacueTsl | TeriooOMeHa
o0opynoBaHus U paboumx
npuOopoB IIPOLIECCOB B
TEIJIOTEXHUUYECKH

X  YCTpOMCTBaX,
NPUMEHSEMBIX B
OTpacIIH,
MIPOBOUTH
pacyeTsl
TEII000MEHHBIX
anmnaparos.




Kon xonTpO- DopMyJIHPOBKA WNHpukatopsl Ortan (ypoBeHb) ITInanupyemsle Hanmenosanue HanmenoBaHnue o11eHOYHOTO
JIMpyeMou KOHTPOJIUPYEMOU JIOCTUKCHHUS OCBOCHUS pe3yJIbTaTHhI MoyIeH u (Wm) CpencTBa
TpeTwuit atam Baagern: Pasnen 1. JlaboparopHbie 3ader
(BI)ICOKI/Iﬁ ypOBCHI)) HaBBIKAMH TCXHI/IquKaﬂ 3a1aHuA
oTIpeieneH s TEPMOIUHAMUKA
TEPMOJAUHAMUYECK Pasnen 2.
Teopus
X MTapaMeTpoB ¢ Tem1000MeHa
TTOMOIIIBIO
JUarpaMm u
Ta0JIuII,
METOIUKON
pacuera
TEIJI000MEHHOTO
000opyI0BaHUS.
OIIK-3.2. [epBsrit aTamn 3HATH: Pazgen 1. TecTol 3auer
JlemoHcTpHpyer | (ITOporossIid TEIJIOTEXHUYECKU | TexHudeckas 34KPBITOIO THIIA
3HAHUS YPOBEHb) e MPOLECCHl | TEPMOAUHAMUKA
MHKEHEPHBIX nporekatomue B | Pazmen 2.
MPOLECCOB TPHU TexHosiornueckom | Teopus
pelIeHn o0opynoBaHUHU TeII000MeHa
TEXHOJIOTHYECK OTpacJH.
WX 3aJ1a4 Bropoii stamn Vmern: Paznen 1. TecTnl 3auer
(IpOBHHY THIIA MIPUMEHSITH TexHuueckas OTKPBITOr'O THIIA
YPOBCHB) 3HAHUA TEpPMOJMHAMUKA (Bompocs! 1yist
TeIUIoTeXHHYeckn | Paznen 2. onpoca)
X mnpoueccoB npu | Teopus
pereHnu TerI0o00MeHa
TEXHOJOTHUYECKUX

3aad.




Kon xonTpO- DopMyJIHPOBKA WNHpukatopsl Ortan (ypoBeHb) ITInanupyemsle Hanmenosanue HanmenoBaHnue o11eHOYHOTO
JIMpyeMou KOHTPOJIUPYEMOU JIOCTHYKEHUS OCBOCHUS pe3yabTaThl MoyIeH u (Wm) cpeJcTBa
TpeTwuit atam Baagern: Pasnen 1. JlaboparopHbie 3ader
(BI)ICOKI/Iﬁ ypOBCHI)) HABBIKAMM BEJICHUS TeXHI/II‘IeCKaﬂ 3a1aHuA
1 KOHTPOIS TEPMOIUHAMUKA
Pazgen 2.
TEIUIOTEXHUYECKUX
Teopus
TIpOLECCOB. TEIIOOOMEHA
OIIK-3.3. IlepBbrii oTan 3HaTh: Pazpen 1. Tectnr
OcymecTBser (TTOpOTOBBIi YCTPOICTBO 1 Texanueckad 3aKpBITOTO TUMA 3ayer
NENCTBUS 110 | YPOBCHB) NPUHIHT paGoTHI TepMOJIMHAMUKA
MpeA0TBpaleH Paznen 2.
TEXHOJOTHYECKOTO
15108) 5 Teopus
BO3HMKHOBCHHS 00OpyAoBaHUA, TEIJI000MEeHa
Ype3BbIYAHBIX OCYIICCTBIATD
CUTyalui, JNEUCTBHUS 110
CBSI3aHHBIX  C MPEAOTBPALIEHUIO
OKCILTyaTalnuen BO3HUKHOBEHHSI
TEXHOTOTIHICCK YpE3BhIYANHBIX
oro CHUTYyaIlul
000pyT0BaHUS y '
Bropoti sTan YMeTh: Pazgen 1. TecTnl 3auer
(TpoiBUHYTHII SKCILTyaTHPOBATE Texanueckas OTKPBITOTO THIA
OBCHb BOIIPOCHI I
P ) pa3IUYHBIC BUIBI TCPMOIMHAMHUKA (Borip
Paznen 2. onpoca)
TEXHOJOTHIECKOTO
5 Teopus
00OpYNOBAHMA 1 TeII00OMEHa
pUOOPBHI.




Kon xonTpo-
JIMpyeMou

DopMyJIHPOBKA
KOHTPOJIUPYEMOU

Munukatopsl
JOCTHKECHHUS

Oran (ypoBeHb) [Tnanupyemsbie HaumenoBanue HanMmeHoBaHME OLIEHOYHOTO
OCBOCHHS pe3yIbTaThl MoyIeH u (Wm) CpencTBa
TpeTwuit atam Baagern: Pasnen 1. JlaboparopHbie 3ader
(BI)ICOKI/Iﬁ ypOBCHI)) HaBBIKAMH TCXHI/IquKaﬂ 3a1aHuA
HACTPOITKH, TEPMOANHAMHUKA
PETYIHMPOBKU U Pazpen 2.
Teopus
KOHTPOJIA IPU
TerI000MeHa

IKCILTyaTaIluu
Pa3TUYHBIX BHIOB
TEXHOJOTHYECKOIO
o0opynoBaHus U
MPpUOOPOB.




OINUCAHUE MOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMITIETEHIIHM,
OIMUCAHHME HIKAJI OOUEHUBAHUA

Ne | Haumeno | Kpatkas IIpencraBnen | Kpurepuu oueHuBaHus [xana
n/ | BaHue XapaKTepUCTHKA ue OLICHUBAHHMS
I OIIGHOYHO | OIIEHOYHOTO CPEJCTBa OLIEHOYHOT' O
ro CpeicTBa B
CpencTBa ¢donne
1. | Tecr Cucrema TecroBbie B Tecre BoimoaneHo 90-100% Ouenka
CTaHAapPTU3UPOBAHHBIX | 3aIaHUs 3aJJaHui «Omauunoy (5)
3aJ[aHUH, MO3BOJISIONIAS B Tecre BemosnHeHo Oosnee 75- | Ounenka
HU3MEPUTh YPOBEHB 89% 3anmanuit «Xopouio» (4)
3HaHUI. B rtecte BemonaeHo 60-74% | Ouenka
3a1aHui «Yooeremsopu
menvroy (3)
B tecte Bemomneno menee 60% | Orenka
3a/1aHui «Heyoosnemesop
umenvroy (2)
bonpmas yacte onpenenenuil He | OueHka
MpeCTaBIICHA, mbo | «Heydosremeop
MpeJ/ICTaBIeHa c rpyosIMu | umenvro» (2)
onroOKamMu.
2. | Onpoc dopma paboTsl, Bomnpocs! x [IponeMoHCTpUPOBaHBI Orenka
KOTOpast MO3BOJISIET orpocy npeArnoaraeMble otBeThl; | «Omauuno» (5)
OLICHUTH KPYTo30p, HpaBHIBHO HCIIOJIb30BaH
yYMEHHE JIOTHYECKU ITOPUTM 0OOCHOBAHUI BO BpeMs
MOCTPOUTD OTBET, paccyxIeHud;  ecTb  JIOTHKa
yMCHHE paccyXIeHHH.
MIPOAEMOHCTPUPOBATH [IponeMoHCTpHUPOBaHBI Ouenka
MOHOJIOTHYECKYIO peUb MpearoaraeMele  OTBETHI; €CTh | «Xopouio» (4)
1 MHEIC JIOTHKA paccyXIeHHH, HO
KOMMYHHUKATHBHEIC HETOYHO HCIOJB30BAaH alTOPHUTM
HaBbIKU. Y CTHBIN onpoc 000CHOBaHUI BO BpeMs
o0nasaet OONIBIIUMH paccyXIeHHid W HE BCE OTBETHI
BO3MOXKHOCTSIMHU HIOJIHBIE.
BOCITUTATEIBHOTO IIpoaeMOHCTPUPOBAHBI Ornenka
BO3JICHCTBUS, CO3/1aBas npeArnojgaraéMble  OTBETBI, HO | « YOoeﬂemeopu
YCIIOBHS AT HETIPaBUIIBHO HCIOJIB30BaH | menvho» (3)
HehOopMaITbHOTO JITOPUTM 0OOCHOBAHUI BO BpeMs
oOmIeHNS. PacCyXICHHIA; OTCYTCTBYET
JIOTUKA PacCy>KJIeHUI; OTBEThI HE
TTOJTHEIE.
OTBETHI HE TIPEICTABICHEI. Ornenka
«Heyooenemesop
umenvHo» (2)
3. | Jladopar | HampasieHo Ha Jlaboparopun | I[IpogeMoHCTpHUPOBAHO Ornenka
OpHBIE OBIIAJICHHE METO/IaMH U | bI€ 3a/1aHus cBOOO/IHOE BIIaJICHHE «Omauuno» (5)
3aJaHUsl | METOJUKAaMHU M3y4aeMOu IpodeCcCHOHANBEHO-TIOHS TUIHBIM

JUCHUTUTAHBL. J{is
PpeIIeHHs ITpe/IaraeTcs
peIuTh

KOHKPETHOE 3aaHue
(curyamuto) 6e3
MIPUMEHCHUA
MATEMATHYCCKUX
pacyeros.

anmnaparom, BlaJeHHe METO1aMU
M METOAUKAMHU JTUCIUILINHEL
TToka3aHbl CIOCOOHOCTHU
CaMOCTOSTEILHOIO MBIIILICHUS,
TBOPYECKON aKTUBHOCTH.
3agaHne BBIITOIHEHO B MIOJTHOM
o0oneMe.

IIpoaeMOHCTPUPOBAHO BJIAJCHUE
npodeccHoHATLHO-TIOHATUHHBIM

arrapaToMm, pu IIPUMEHCHU U
METOJIOB ¥ METOIUK JIUCIIUATLTUHBI
HE3HAYMTEIILHBIE  HETOYHOCTH,
MTOKa3aHbI CIOCOOHOCTH
CaMOCTOSITEJILHOTO ~ MBIIILICHUS,

Ornenka
«Xopouio» (4)




Hanmeno
BaHHE
OLIEHOYHO
ro
cpencTaa

Kpatkas
XapaKTEepUCTHKA
OILIEHOYHOT'O CPEJCTBA

IIpencraBnen
ue
OIICHOYHOTO
cpencTBa B
¢donge

Kpurepuu onennBanus

[kana
OLICHMBAHMS

TBOPUYECKOH AKTUBHOCTH.
3agaHue BBINOJHEHO B MOJTHOM
o0beMe, HO C€  HEKOTOPBIMH
HETOYHOCTSIMH.

[IponeMoHCTpUPOBAaHO BiaJCHUE
podeCcCHOHANBEHO-TIOHS TUIHBIM
anmapaToM Ha HH3KOM YPOBHE;
JOIYCKAlOTCS ~ OIIMOKKH  TIpH
MIPUMEHEHUU METOJIOB  METOJHK
JUCIUTUIMHBI. 3ananue
BBINIOJIHEHO HE MOJHOCTEHIO.

Ornenka
«¥Yooeremesopu
menvno» (3)

He MIPOIEMOHCTPHUPOBAHO
BIIaJIEHUE npo¢ecCHoHaIHHO-
TIOHATHHHBIM amnmapaTowm,
METOJaMU 51 METOIUKAMU
ACIUIIINHEL. 3amanue HE
BBIIIOJIHEHO.

OreHka
«Heyoosnemesop
umenvro» (2)
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3auyer

3adeT BhICTABISETCS B
pe3yabTaTe MOABEACHHUS
HUTOTOB TEKYIIIETO
KOHTpOJIs. 3a4eT B
(hopMe UTOrOBOTO
KOHTPOJIA IPOBOAUTCH
JUTSL 00yYarOLIHXCS,
KOTOPBIE HE CIIPABUIIUCH
C 4acThIO 3aaHUi
TEKYIIEro KOHTPOJIS.

Bomnpocsr k
3aueTy

IToxazano 3HAHUE TEOpUHU
BOIPOCA, MOHATUHHOTO aNmapara;
YMEHHE coJiepKaTeIbHO U3JIaraTh
CyTh BOIIpOCa; BJIaJICHUE
HaBbIKAMH  apryMEHTaluH |
aHam3a (akToB, SIBJICHHH,
MIPOLIECCOB B HX B3aMMOCBS3U.
BrictaBnseTcst oOyuaromemycs,
KOTOpBIl ocBomI He MeHee 60%
MIPOrpaMMHOTO MaTepuana
JVCIUTUINHBL.

«3a4TeHO»

3HaHWe MOHATUIHOIO ammapara,
TEOpHUH BOTIpOCA, HE
MPOJIEMOHCTPUPOBAHO;  YMEHHUE
AHAIU3UPOBATh y4eOHBIH
MaTepuan HE
MIPOJIEMOHCTPUPOBAHO; BJaJICHUE
aHAJIMTHYECKUM crocooom
W3JI0KEHUST BOTIpOCAa M BiIaJicHUE
HaBBIKAMH  apryMEHTallid  HE
MIPOAEMOHCTPHUPOBAHO.
OOyyaromuiicss OCBOMJI MCHEe
60% mporpaMMHOro Marepuana
IUCLMILIAHEIL.

«He 3auTeHo»

4.2

3auger

3ader BBICTABIIETCS B
pe3ynbTaTe MOABEACHUS

HUTOTOB TEKYIIEero
KOHTpOJs.  3a4eT B
dbopme HUTOTOBOTO
KOHTPOJIA MMpOBOAUTCHA
TUTSE oOydJarommxcs,

KOTOpbIE HE CIIPaBUIIUCH
C  YacThl0  3aJaHui
TEKYLIEro KOHTPOJISL.

TectoBEIE
3a7aHus K
3a4ery

B Tecre Bemonneno 60-100%
3aJaHUN

«3a4TeHO»

B tecre BbImonHeHO meHee 60%
3aJJaHUN

«He 3auteno»




3. TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA NJIN UHBIE MATEPUAJIBI,
HEOBXO/IUMBIE U151 OIIEHKHW 3HAHWI, YMEHUIA, HABBIKOB ¥ (MJIN)
OIIBITA AEATEJIBHOCTHU, XAPAKTEPU3YIOHIUX 3TAIIBI ®OPMUPOBAHUSA
KOMIIETEHIIU B TPOIIECCE OCBOEHUS OBPA3OBATEJIBHOM
IMPOI'PAMMBbI

OuneHo4HBbIE CPeCTBa s IPOBeIeHUsI TEKYIero KOHTPOJIs
Texymuil KOHTPOJIb OCYILECTBIISIETCA NMPENOJaBaTeeM NUCLUUIUIMHBI IPU IIPOBEICHUU
3aHATUH B (pOpMe TECTOBBIX 33aJJaHU, YCTHOTO OIPOCA U MPAKTHUECKUX 3aJaHUN.

OIIK-3. CnocoGeH HCHOJIB30BAaTh 3HAHMSA WH)KEHEPHBIX IMPOLECCOB IMPH pelleHUH
npogeccHOHATBHBIX 3aa4 M IKCIUIyaTAllMd  COBPEMEHHOI0  TeXHOJIOTHYeCKOro
o0opyroBanus u npudOPOB.

OIIK-3.1. O6ocHOBBIBaeT BHIOOP COBPEMEHHOI0 TEXHOJOrHYEeCKOro 000pyI0BaHMA IJs
npo¢ecCHOHAIBHBIX 3a/1a4.

HepBbIﬁ Tan (l'[OpOl"OBOﬁ ypOBeHB) — IMOKa3bIBaACT C(l)OpMHpOBaHHOCT]) nmorka3sarejisgd KOMINETCHIINH
«GHATb»: OCHOBHBbIC 3aKOHBbI TeXHHYECKOH TEPMOAUHAMUKH, TeImI000MeHa H
TenJjaonepeaavu.

TecToBblE 3aJaHUA 3aKPLBITOI'0 THIIA

1. Kak npoBeputh NpPaBWIBHOCTH pacyera O00bEMHBIX J0Jeil cMecCH... (BbIOepuTe OIUH
BapHaHT OTBETA)

a) MPOM3BEACHUE J0JIEH TOHKHO PaBHATHCS 00BEMY CMECH

0) cymma Jroneit 10KHA PaBHITHCS €TUHUIIE

B) IPOM3BEICHUE J10JIEH JOKHO PAaBHATHCA E€AMHUIIE

') cymMMa JIoJie T0JKHA PaBHITHCSI MacCe CMECH

1) cyMMa J10JIed JOJKHA PaBHATHCS HYIIO

2. B k/l:x/kr -K u3mepsercs... (BbIOepUTe O1MH BapHaHT OTBETA)
a) SHTAIBIH

0) MoJIsIpHAs TETUIOEMKOCTh

B) MaccoBas TEIJIOEMKOCTb

r) 00beMHas TEMI0EMKOCTh

1) "3BMEHEHHE BHYTPEHHEH SHepruu

3. ILIOTHOCTH M yJeJbHbINH 00bEM CBSI3aHBbI 3aBHCHMOCTBIO... (BbIOEpUTE OJMH BapUaHT
OTBETa)

a)pv=R-T
6)pv=pV
B)pv=1
r)pv=Rp
1) prv=Au

4. YHuBepcaJIbHasi Ta30Basi MOCTOSIHHAS JJIsi BCEX Ta30B HAXOASIIMXCS B OJMHAKOBBIX
yCJI0BHSIX paBHA... (BBIOEpUTE OJIMH BapHAHT OTBETA)

a) Ro= 8315 Jx/kr-K

0) Ro= 8313 Ix/kr-K

B) Ro=8329,1 I/kr-K



r) Ro=8317,3 Ix/xr-K
1) Ro=8314,3 Jlx/kr-K

5. TemnepaTypHblii IpajueHT, B3ATbIi ¢ 00paTHBLIM 3HAKOM, Ha3bIBaeTcs... (BeIOepuTE
OJINH BapHaHT OTBETA)

a) YBEIMUEHUEM TeMIIepaTyphbl

0) majieHueM TeMITepaTypbl

B) HICUE3HOBEHUEM TeMIIepaTyphl

) mpuOaBICHUEM TEMIIEPaTyPhI

1) HAKQJIMBaHUEM TeMIIePaTyPhI

Kiroun

1. S
2. B
3. B
4, I
5. §)

6. YcTaHoBHTE MOC/I€10BATEILHOCTD ITANOB H3YYeHHs TEIMI0eMKOCTeN:
a) ¢ - o6bemHas;

0) mocTosIHHAS;

B) C — MaccoBas;

T') L — MOJIbHAS;

1) yAeTIbHasl.

Kirou

| nBar6

Bropoii 3Tan (MpOABHHYTBHIH YPOBeHb) — IMOKa3biBaeT C(OPMHPOBAHHOCTH MOKA3aTesIsl
KOMIIETEHIIMM «yMeTb»: pelaTbh THUHIOBbIE 33aJa4¥ M0 TeIUIOTeXHUKE, IPOBOAUTH
TePMOAMHAMHYECKHE pacyeTbl pado4MX NPOLECCOB B TEIVIOTEXHUYECKHX YCTPOHCTBAX,
NPHUMEHSeMbIX B OTPACJIH, IPOBOJAUTH PAcYeThl TENJIOOOMEHHBIX aANNapaToB.

3aaHusi OTKPBHITOro THNA (BOMPOCHI JUISI ONPOCA):

1. Texnuyeckas TepMOAMHAMHUKA U3y4aerT..

2. Y ienbHas TEI0€MKOCTD 3TO..

3. IlepBbIil 3aKOH TEPMOAVMHAMUKH SIBISETCSL. .
4. VieanbHBIM Ta30M Ha3bIBAIOT..

5. TemmiepaTypHBII TPAJUEHT 3TO..

Kiroun

1. 3aKOHOMEPHOCTH TEIJIOBOM M MEXaHMYeCKOW sHepruu. OHa SBISETCS TEOPETUUYECKOU
OCHOBOW Il pacueTa W MPOCKTUPOBAHUS TEIJIOBBIX JBUTATENCH W XOJIOIUIBHBIX
YCTaHOBOK.

2. To xomMuecTBO Teria, KOTOPOE HAZ0 COOOIUTH WM OTHATHh OT €IWHHUIIBI KOJIMYECTBA

BEIIECTBA B JIaHHOM TMPOIECCe HW3MEHEHHUS €ro COCTOSHUS, YTOObl WM3MEHHTH
temnepatypy Ha 1°C unu 1K.

3. BripakeHnem o0Iero 3aKkoHa COXpaHEHHs M MpeBpalieHusi SHepriui. MoXHO CKa3aTh,




qTo HepBBII\/'I 3aKOH TCEPMOIAMHAMHUKHN AHAJIUTUYCCKU BBIPAXKACT 3aKOH COXPAaHCHUSA
MaTCpru U IBUIKCHUS.

4. BooOpaskaeMplii ra3, y KOTOPOrO OTCYTCTBYIOT CHJIbI CIICTJIEHUS] C MOJIEKYJIaMH, a CaMH
MOJICKYJIb IPEACTABIISIIOT cO00M MaTepualibHbIe TOYKH HE UMEIOIINE 00beMa.
5. BekTop 32 monoxxureabHOE HAMpaBlIeHUE KOTOPOTO CUUTACTCS, HAIIPaBJICHUE B CTOPOHY

YBEJIMYECHMS TEMIEPATYPHL.

Tperunii 3Tan (BbICOKHI YpOBeHb) — NOKa3biBaeT CHOPMHPOBAHHOCTH IOKAa3aTeJs
KOMIICTCHIIMH «BJIAJIETh»: HABBIKAMH OIpPEIeJCHUS TePMOIMHAMHYECKHX NapaMeTpoB ¢
NOMOIIbIO JUATPAMM U Ta0JIUL, METOAMKON pacyeTa TenJi000MeHHOro 060py10BaHus.

Jl1sl peleHus MOCTABJICHHBIX 32124, IOHAZ00UTCH KAJIbKYJIATOP.

IIpakTuyeckue 3aJaHUA:

1. Onpenenuth KOIMYECTBO TEIUIOTHI Q cMecH HAEaNbHBIX T'a30B IMOABEIEHHOTO K padouemy
Tely NpU U3MEHEHUU Temueparypsl Ha BennuuHy At = to-t; IIpm aTomM m3BecTHO, 4TO Macca
pabouero tena M = 12 kr, ero maccoBas TermoeMkoctb C = 0,34 x/Dx/kr*K, HadambHas
temmneparypa t; = 20°C, koneunas remnepatypa t; = 120°C.

2. OmnpenenuTh KOJIMYECTBO BEIIECTBA CMECH N, €CJIM U3BECTHO UTO Mgy, = 12 Kr, MOJeKyspHast
Macca CMECH gy = 22,2 KI/KMOJTb.

3. Onpenenuts 00beM V KUCIOPOAA, €CIIU U3BECTHO YTO €ro Temmneparypa coctasiser t = 10°C,
a ero o0beM MOCTOSTHHBIN U paBeH P = cons = 0,1MI]a.

4. Onpenenuthb TEMIOBOM MOTOK Q BO Bpems HarpeBa BO3yXa, €CJIM U3BECTHA CHJIa TOKA B CETU
| =2 A, ero nanpsoxeane U = 150 B.

5. Kak onpenenutsb, yemy paBeH 00beM KUJIO0 MOJI UealbHOro raza npu HOVY?

Kiroun

1. Jliig onpenieneHust KOJIMYeCcTBa TEIlIa, MOABEIEHHOr0 K paboyemMy Telny Npu U3MEHEHUH
TeMIepaTypbl Ha BeIMYUHY At = tp-t1 onpeesstoT O JHUM CIoco0oM:

- uist maccel: Q=M*c*(to-t1) x/Ix

CJIEI0BATEIIBLHO TOCTABIIASL UCXOAHBIEC JaHHBIC, ITOTYYUM:

Q=12*0,34*(120-20) = 0,4 x/Ix

Coxpawennulii apuanm omeema.:
KOJIMYeCTBa TeIja, NOJBEIEHHOro K pabouemy teny paBHO 0,4 kJIx

2. st ompezenieHusl KOJIMYECTBAa BEIIECTBA CMECH NN, TMPUHUMAIOT OOIICTPUHSITOE
BBIpa)KCHUE:

New = Mo/ Hem

MOCTABJISISI UCXOHBIE JIAHHBIE, TOTYUHM:

New = 12/22,2 = 0,54 Kr/KMOIB

Cokpawennulli sapuanm omeema:
KOJIMUYECTBO BellecTBa cmecu paBHO 0,54 Kr/kMoIb

3. Kucnopon O, siBnsiercss uaeanbHbIM razaMm. B ycioBue takxke ckazaHo, 4yto P = cons =
0,1MIIa. CnenoBaTenbHO 3aKOHY UJI€aJIbHOTO T'a3a UCIIOJIb3YEM YPABHEHHE COCTOSHUSA:
PV = VRT, rae R — yaenbHas nmocrosinHas Bo3ayxa (u3 tadmuiel R = 287 Jx/kr*K).
Temmneparypy nepeBoaum B KembBunbl T = 283K. IlpeoOpasyem ¢opmyny wu
MOJICTABUM 3HAYCHUS

V = MRT/P

[Tockonbky M — Macca He 3a/1aHa, TOrJa €€ IpuHUMaeM 1 kr

V = 1*287*283/0,1*10° = 0,08




Cokpawennulii gapuanm omeema:
3
o0beM kuciopoaa pasex 0,08 m

4. TennoBoii moTok Q paBHBINA MOIIIHOCTH 3EKTPOHArpeBaTEIIA:
Q=1*U, Bt

MIOJICTaBJISISl UCXOAHBIE IaHHBIE, TOTYUUM:

Q=2*150=300 Br

Cokpawennulll 6apuanm omeema:
Ter10Boi noTok paBHbii 300 BT

5. O0beM KIII0 MOJIS HIeaTbHOTO Tra3a npu HOY, 4uciio mocTosIHHOE, MMEET YHCICHHOE
3HadyeHue — 22,4 M3/KMOITB.

Cokpawennvlli sapuanm omeema:
00BEM KUIJIO MOJIsl uaeanbHoro raza npu HOVY pasen 22,4 M°/KMOJIb.

OIIK-3.2. [leMOHCTpUpPYeT 3HAHMS  HMHKEHEPHbIX TMPOLECCOB NPH  pelleHUuH
TeXHOJIOTHYEeCKHUX 3aJaY.

HepBin/'I Tan (l'[OpOl"OBOﬁ ypOBeHB) — [NOKa3bIBaAECT C(l)OpMHpOBaHHOCTB nmoxka3artejd KOMIIETCHII NN
«3HATBH»: TEIIOTEXHHYECKHE MPOIECChl MPOTeKAIIIMEe B TEXHOJIOTHYECKOM 000py/10BaHUHI
0TpAaCJIH.

TecToBble 3a1aHNA 3aKPbITOr0 THIIA

1. laByieHue 37T0... (BEIOCpUTE OJMH BapHaHT OTBETA)

a) cuya, IeHCTBYIOIAs IO HOPMAJT Ha eIUHUIYy 00beMa

0) cuia, AecTBYIOMIAs IO HOPMAIH Ha €MHUILY TEMIIepaTyphl
B) CUJIa, IEUCTBYIOMIAsl 10 HOPMAJIK Ha €IMHUILYy CONSt

T) cuJjia, JeHCTBYIOMIAs IO HOpMaJll Ha eAUMHHILY TUIOIIA U

1) cuja IEHCTBYIOIAs Ha OKPYKAIOILYIO Cpey

2. 3akon JlanbToHa JJIA cCMeCH MIeaJIbLHBIX Ia30B HMeeT BHU/I: (BHIOEPUTE OJMH BAapHAHT
OTBETa)

a) Pey =P1+ P2+ Ps.....+ Py

0)P-V=M-R-T

B)C,+C,=R

ryq=Au+l

o) Au+#0

3. I'azoBasi nocTosiHHAsA onpeaesiercs mo gpopmyie: (BbIOepUTE OMH BapUAHT OTBETA)
a)R=cp+cV

6) R= Ro‘},t

B) R= Ro/},L.

r)R=Au+pV

MHR=Ro+p

4. IlepBblii 3aK0H TePMOAUHAMMKH /UIs1 H300apPHOI0 NMpouecca HMeeT BU/: (BbIOEpHUTE OJTUH
BapHaHT OTBETA)

a) £ =—Au
6)q=Au+¢
B) =11

r)q=Au




1) q=-Au

5. Tens1i000MeH MeKAY KUAKOCTHIO M CTEHKOM 3T0... (BEIOEPUTE OJUH BAPHAHT OTBETA)
a) KOHBEKTUBHBIHN TETNIOOOMEH

0) UHIYKTHBHBIN TEIUIOOOMEH

B) CBOOOJTHBIN TETIOOOMEH

T') TaMUHAPHBIA TEIII000MEH

1) TYpOYJECHTHBIN TETNIO0OOMEHO

[=~BN Keo) Wilo- R <" I Ry

6. Hpoqumaﬁme meKcm u ycmaHosume coomeemcmeue.

B TemioTrexHuke aJ1M YupomeHust BBIYHCJIEHUH BBeJI€HbI YCJII0BHBIC 0003HAYEHHS C
CAIMHUIAMHU U3MEPCHUA.
YcTraHOBUTE COOTBETCTBHE YCJIOBHBIX 0003HAYEeHHH K HX CIMHULIAM U3MECPCHUS.

Yenosnvie obosnauenus Eounuyst usmepenus
1. DHTanbmus - | a) %
2. KonmuaecTBO TEroTs - Q 0) xJIx
3. Y aensHas ra3oBas oCTOsAHHAA - R B) BT/M*K
4. OTHOCUTEIbHAS BIAXXHOCTD - r) kJx/kr*K
5. TenmonpoBOIHOCTH - A 1) kJx/xr
e) kBt
Kmroun
1 2 3 4 5

Bropoii 3Tran (MpOABHHYTBHIH YPOBeHb) — INOKa3biBaeT C(OPMHPOBAHHOCTb MOKA3aTesIsl

KOMIIETECHIUH «YMETb»: MIPUMEHATDH 3HAHUA TCMJIOTCXHUYECCKHUX MPOUECCOB NMPHU PCIICHUH
TEXHOJOI'HYCCKHX 3a1a.

3agaHus OTKPBHITOrO THIA (BONPOCHI AJIs ONPOCA):

1. TepmoarHaMHUUECcKas cucTeMa 3TO..

2. Hopmanbabie pusmueckue ycnopus (HOY) umeroT cinenyromnue 3HaYSHHAS
3. Cchopmynupyiite BTOpOi 3aKOH TEPMOIMHAMUKH..

4. PeanbHblii ra3 3T0..

5. Uro npencrapisieT coboil Teopus Terionepeaadm..

Karoun

1. COBOKYITHOCTh MaTepHAIbHBIX TEJ, HaXOAIIUXCS B MEXaHWYECKOM W TEIJIOBOM
B3aUMOJICHCTBUU APYT C IPYTOM U OKPY>KAIOITUMU TEIaMH.

2. T=273 Kumu t = 0°C;




P =101325 I1a uau P = 0,1 MI1a;
v=224 M3/KMOJIB;

3. Henp3s mocTpouTh MalivHy, KOTOpas OTHHMayia Obl TEIUIO OT OJHOTO HMCTOYHHUKA U
npeBpamaiia 061 ero B pabory 0e3 Toro, 4roObl TeNo, MPUHUMAIOIIEE YYacTHE B
paboumx mporeccax He MpeTepreBaio Obl KaKux-1ubo u3MeHeHuil. BeuHblit 1Burarein
HE BO3MOXKEH.

4. a3 y KOTOpPOro IEHCTBYeT CHJIa MEXIy MOJCKYJaMd ¥ STHMH CHJIAMH U CaMHM
00BEMOM MOJICKYJI IPeHEOpeUb HEIb34.
5. Hayky, u3nararooniyro 3aKOHbI PaclpoCTPaHCHHs M IEpeladd TeIula MEXIy TeJaMu.

PaznuyaroT Tpu Buaa TeriooOMeHa:
1. TermonpoBOHOCTH (KOHIYKIIHS).
2. Konsekuusi.
3. Uznyuenue.

Tpernii 3Tan (BBICOKHII YpPOBeHb) — MOKAa3bIBaeT CHOPMHPOBAHHOCTHL IOKA3aTesIsi
KOMIIETEHIIMN «BJIAJETh»: HABBIKAMHM BeleHUS] W KOHTPOJS TelI0TeXHHYEeCKUX
MPOLECCOB.

Jliis1 pelieHus MOCTABJIEHHBIX 33124, MOHAJ00MTCHA KAJIbKYJIATOP.

IlpakTH4yeckue 3aaHus:

1. PaccuuTaTh CpeAHIOI0 MAacCOBYIO TEIUIOEMKOCTh BO3yXa Cy IPU MOCTOSHHOM 00beMe B TOM
)K€ MHTEpBaJie TeMIieparyp. MI3BeCTHO 4TO MaccoBasi TEIIOEMKOCTh B 3TOM cllydae OyJeT paBHa
¢p= 1,86 x/lx/kr*K.

2. Bo Bpems MpOXOKIIEHUSI BO3/yXa Yepe3 CYIIMIBHYIO YCTAaHOBKY, HEOOXOIMMO OIPEICTUTH
ero yacoBou pacxoa G, U3BECTHO 4YTO CHja TOKa moctosHHA | = 2 A, Hanpsokenue B cetu U =
155 B. TerutoemkocTh B Havase mporiecca iy = 25 k/[x/kr, B KOHIle mporiecca i = 75 kJK/KT.

3. OmpenenuTh 3aTpaThl TEIJIa HA HArPEB BO3JIyXa BO BPEMsI CYIIIKH, 3HAsI YTO TETUIOCOICPIKAHUE
B HayaJje mpoiiecca Harpesa iy = 21 kJ[K/KT B KOHIIE mpoiiecca Harpesa iy = 77 kJIK/KT.

4. Tlocne mpollecca HarpeBa MPOUCXOTUT Tporece cymku. OmpenenuTs KOJIMYEeCTBO Teria
yIIeaiiee Ha CYIIKY, TPH 3TOM H3BECTHO YTO TEIUIOCOJCp)KaHME B KOHIE HarpeBa i, = 77
KJK/KT.

5. V3 mapopacnpenenurens map mocTymnaer B MapoByl TypOUHY, TIe pacIIUpseTcs] 10 CTEIeHH
cyxoctu X. OmnpenenuTth MoJIe3HYI0 paboTy 3a MUK Lygpesy. [Ipy 3TOM M3BECTHBI ABE pabOTHI
npu aguabaTHoM pacummpenuu Li = 792 xJlx/kr m Lz = 298 kJDK/Kr, a Takke TeIUIOTa
3aTpayeHHas Ha MOBBIIICHUE TEMIEPaTyphl B apopacnpenenutene gz = 530 xx/kr

Knroun

1. Pacuer cpenneli MaccoBO TEIUIOEMKOCTH BO3ayxa mpu V = CONSt ompeaensioT 1mo
bopmyre:
Cv=Cp—R, xIx/xr*K
rae R — yaenbHas ra3oBas mocTossHHas Bo3ayxa, R = 0,287 xJx/kr*K
TOJICTaBJISIS UCXOHBIE IAHHBIC, TTOTYUHM:
Cv=1,86-0,287 =0,713 xJIx/kr*K

Cokpawennulii sapuanm omeema:
CpemHsisi MaccoBas TEIUIOEMKOCTh BO3AyXa IMpH IMOCTOSHHOM o0beme paBHa 0,713
kJK/kr*K




YacoBoii pacxon Bo3ayxa G, MpOXOIAILIEro Yepe3 CYIIIbHYIO YCTAaHOBKY, ONpPEneiseM
U3 ypaBHEHHUs TEIIOBOro OanaHca kanopudepa:
3,6%1*U = G*(i,—1iy)
rae: 3,6 — koaddunuent nepesoaa u3 Bt B k/[x.
[IpeoOpasyem Gpopmyity, MOJACTABUM YHCICHHBIC 3HAYCHHS U HAWJIEM Pe3yiIbTar:
G =3,6*1*U/ i, — iy = 3,6*2*155/75-25 = 1116/50 = 22,3 kr/u

Cokpawennulll 6apuanm omeema:
4aCOBOM pacxo]1 BO3ayxa paBeH 22,3 Kr/4

Bo Bpems mpoiiecca HarpeBe Bo3/1yxa BJIArocoJIEpKaHUue ero He MEHsIETCsI, HO MIPU ATOM
MEHSIETCS ero Termiocojepkanue i [losTomy 3arpaThl Temja Ha HAarpeB BO3jayxa
ompeaensieM 1o hopmyiie:

Ou = I — Iy, KJIK/KT
IOJICTABIISASL KCXO/THBIC TAHHBIC, TOJTYUHM:

Qu =77 —21 =56 xJx/kr

Cokpawennulli sapuanm omeema:
3aTpathl TEIJIAa HA HAarpeB paBHbBI 56 KJK/Kr

Bo Bpemst mpolriecca CyIIKH TEII0COAepKaHUe OCTAeTCs MOCTOSHHBIM | = const. Ho cam
MPOIeCC CYIIKH MPOTEKaeT OT iz 10 i3. IloaTOMy 3arparhl Temia Ha CyIIKy BO3IYXOM
omnpenenum 1o Gopmyie:

Qe = Iz — i1, KJI/KT
HOJICTABJISIS HCXO/HbBIC JaHHbIC, TOTYUUM:
Qe = 77 — 77 = 0 x[x/kr

Coxpawennulii apuanm omeema.:
3aTpathl TeIIa Ha cymky paBHbl 0 KJK/Kr

[Tone3nas paboTa 3a UK paBHA CyMM€ paboT B alna0aTHBIX PaCIIMPEHUSIX (ITPOLIECCHI
1 u 2), MUHYC TEIUIOTa, 3aTpAaueHHAsl Ha TIOBBIIIIEHUE TEMIIEPATyPHI B
napopacrpezenuTesne. 3anumeM GopMyy:

I—none3H. = I—l + |—3 - 0o, KI[)K/KF
TOJICTaBJISSl UCXOHBIE IAHHBIC, TTOTYIHM:

Lioness. = 792 + 298 — 530 = 560 xJIx/xr

Coxpawennvlii sapuanm omeema:
nosie3Has pabora 3a nukia paBHa 560 kJx/Kr

OIIK-3.3. OcymecTBJisieT AeficTBHS MO NPeI0TBPALIEHUI0 BOSBHMKHOBEHUS YPe3BbIYaiHbIX
CUTYaLUil, CBA3AHHBIX C IKCILIyaTaAlled TEXHOJIOTHYeCKOro 000py10BaHMS.

IlepBoIii 3Tan (MOpOroBoii ypoBeHb) — MOKa3bIBaeT cOPMHUPOBAHHOCTH MOKAa3aTeJIs1 KOMIIETEHIHH
«GHATB»: YCTPOMCTBO M NPUHHUMI PadOThl  TEXHOJOIMYECKOro 000pyAOBaHMs,
OCYLIECTBJIAATHL JAeHCTBHA 10 MNPEAOTBPAIECHUI0 BO3HMKHOBEHHMS 4pe3BbIYaiiHBIX
CUTyalUil.

TecToBbIE 3alaHuA 3aKPBITOIro THIIA

1. KpyrosbIim npoueccoM Ha3bIBaeTcsl... (BbIOEpUTE OJMH BapUAHT OTBETA)
a) 3aMKHYTBIA IIpoLecCc, B KOTOPOM pabodee Telno HU3MEHSET CBOE COCTOSIHHE, MONEPEMEHHO

PaCHINPSISACH M CKUMASICh C IEPHOANIESCKIM BO3BPAILIECHHEM B MICXOTHOE COCTOSTHUE
0) mporiecc, B KOTOPOM pabodee TeJo MOMEePEMEHHO PACIIUPSACh U CKUMASCh BO3BpAIACTCS B

HCXOJIHOE COCTOSIHHUE, COOOIIAsCh C OKPYKAOIIECH Cpeion




B) IMpoIlecC MOMEPEMEHHOI0 PACIIUPEHUs U CKaTUsl paboyero Teja Mpu KOTOPOM OHOYXKE He
MOYKET BO3BPATUTHCS B UCXOJHOE COCTOSIHUE

') 3aMKHYTBIH MPOIECC, B KOTOPOM padodee TeIO0 U3MEHSET CBOE COCTOSHUE TOJBKO B OJHOM
HanpaBJICHUN

1) 3aMKHYTBIH TIpOIIecC, B KOTOPOM padoyee TelIo M3MEHSET CBOE HalpaBlieHHE MPOTUB YacOBOU
CTpEJKU

2. Pu3HYeCKHH CMBIC]I YIeJIbHOM ra30BoM MOCTOSIHHOM. .. (BBIOCPUTE OJIMH BapUAHT OTBETA)
a) oT0 paboTa, coBepiiaeMas 1 Kr raza B mpolecce npu p = const Ipu U3MEHEHUU TEMIIEPaTyphbI

Ha OJIMH Tpayc
0) 10 pabora, coBepiaeMasi 1 Kr raza B mporecce npu V = const pu K3MEHEHUH TeMIIEPaTyphl
Ha OJIMH Tpajyc.

B) 9TO paboTa, coBepiraeMas 1 Kr rasza B npoiecce pu T = const Mpu U3MEHEHUU TEMIIEPATYPBI
Ha OJIMH Tpajyc.

r) sto pabora, cosepiiaeMas 1 Kr rasa B mpouecce mpu pV' = const IpH H3MEHEHUH
TEMIIepaTyphl Ha OJIMH IPaIyC.

1) sto pabora, coBepimaemas | Kr rasa B mpouecce mpu pV" = const IIpd U3MEHEHUH
TEMIIepaTyphl Ha OJIH IPaIyC

3. Moasipuasi Macca cMecH onpezesiercsi o popmy.Jie: (BbIOEpUTE OIMH BAPHAHT OTBETA)
a) tew = 2 Wi'R;

0) Hew =X Wil
B) Hew = X iV
r) Hew = 2 P
1) Hew = Z Wit M

4. YpaBuenue PV = RT BbIpakaeTr 3aBUCMMOCTb NIAPAMETPOB B... (BBIOEPUTE OUH BapUAHT
OTBETa)
a) U30XOPHOM IIpoliecce

0) u306apHOM TIpoIecce

B) TEPMOJIMHAMUYECKOM IIpoliecce
r) aguabaTHOM Ipoliecce

1) IOTUTPOITHOM TIPOIIECCe

5. [1noTHOCTH TENJI0BOT0 MOTOKA MMeeT BbIpakeHue: (BbIOepUTe OJIMH BapUAHT OTBETA)

a) q zge‘mlm2
6) q =%6m/M2
B) q:gemlm2
r) ngemlmz

S
n) q FemM
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6. Hpouumaﬁme meKcm u ycmaHosume coomeemcmeue.

TexHndeckas TEPMOAUHAMHUKA OCHOBBIBACTCHA HA TEPMOAMHAMUYECCKHUX ITpoLeccax.
YcraHoBUTE COOTBETCTBHE TEPMOAUHAMHUYECCKOTO IIpoIecca K €ro paﬁoTe.

Tepmoounamuueckue npoyeccol Paboma 6 mepmoounamuueckom npoyecce
1. M3oxopHsIii mporecc V = const a) | = 2,3RTIg*V,/V,
2. M306apHusrii porecc P = const 0)1=0
3. M3orepMuyeckuii mporecc T = const B) | =R*(T, - Ty)
4. AnmaGarusrii mponecc PV* = const r) | =R/n -1*(T1—Ty)
5. IonuTponuslit npouecc PV" = const ) | =R/K -1*(T1—T))

e)l=q

Kunroun

1 2 3 4 5

0 B a i r

Bropoii 3ran (IpoABHHYTHIH YPOBEHb) — IMOKa3biBaeT C(POPMHMPOBAHHOCTH IOKAa3aTeJssi
KOMIIETCHIIMH  «YMETb». JKCIUIyaTHPOBATh PpPa3jM4yHbie BHAbI TEXHOJOIHYECKOro
o0opynoBanusi ¥ NpuOOPHI.

3aaHust OTKPBITOro THNA (BONPOCHI LISl OIPOCA):

1. [ToAUTPONHBIM IPOLIECCOM HA3bIBAETCH..

2. Tepmuueckuit KIIJ] ato..

3. JInis 4ero Cay»UT SHTPOIHUS S B TEPMOJUHAMUKE. .
4. YTto Takoe TeTIONPOBOIHOCTb..

5. YTo TaKkoe KOHBEKIIHHU..

Kiroun

1. [Ipomecc KOTOPBIA XapaKTepuU3yeTcss IMOCTOSTHCTBOM OTHOIICHWsI JOJW  Terla,
3aTpayuBaeMOro Ha u3MeHeHrne AU KO BCEMY Telly, YH4aCTBYIOUIEMY B IPOLIECCE.

2. OTHolIeHNE TeTa, MOJIe3HO UCIOIB3YEMOT0, TPEBPALICHHOTO B MEXaHHUECKYIO paboTy
K TEIUTy, 3aTPauy€HHOMY Ha IMKJI, TaK Kak 2> 0, To Ny < 1.

3. Jlyisa Gornee MOTHOTO MUCCIENOBAHUS TEPMOJAMHAMUYECKUX MPOIIECCOB U OOJETYCHUS UX
pacueTosB.

4. OTO sBIEHUE TMEpeHoca Telia IMyTeM COMPUKOCHOBEHHUS MEXAy Oonee U MeHee
HarpeThIM{ YacTHUI[AMU TeJIa.

5. DTo sABIEHUE MEPEeHOca Teria IMyTeM MEepeMEeNIeHUs U MEePEMEIIUBaHUS MEXKITY COOOM
0oJiee 1 MEHEee HarpeThIX YaCTHI] KUAKOCTH (Taza).

Tpernii 3Tan (BbICOKHI YpPOBeHb) — NMOKAa3bIBaeT COPMHPOBAHHOCTH IOKAa3aTeJs
KOMIICTCHIMH «BJAJeThb»: HABBIKAMHU HACTPONKH, pPEryJdpOBKHM H KOHTPOJIA IIpH
IKCIVIYATANMH PA3JMYHBIX BHI0B TEXHOJIO0THYECKOro 000py10BaHusi U NpHOOPOB.




Jliis1 pelieHus MOCTABJICHHBIX 32/1a4, IOHA00UTCS KAJBKYJIATOP.

HpaKTI/I‘IGCKI/Ie 3aJJaHuA:

1. Onpenenuts 00bEM CMECH UICATBHBIX Ta30B PU HOPMaJIbHBIX (u3ndeckux ycnosusx (HOVY)
V. U3BecTtHO, uTO 00BEM mpu 3amaHHbIX ycinoBusax V = 0,8 M3, nmasiieaue P = 0,2 Mlla,
temneparypa t = 17 °C.

2. OnpenenuTh BIarocoiepxanue d Bo BpeMs HarpeBa ero mnepej mpoieccom cyiku. [Ipu stom
M3BECTHA Macca napoB BoJibl My, ; = 2,5 T, Macca cyxoro Bo3ayxa M. = 3 Kr.

3. Onpenenuth TepMudeckuii koddduiment nosnesnoro aeicteus (KII) — 1, oOparHOro mukia
Kapno 111 X0JI041IbHON YCTaHOBKH, €CIIM M3BECTHB HavdalibHAs abcoltoTHas Temreparypa T1 =
450 K u xoneunas T, =200 K.

4. CteHbl CyIIWIBHOM KaMepbl BBIOJHEHBI U3 JABYX CJIOEB MaTepHaja TOIIIUHON MepBOM 01 =
120 mM. Temmneparypa Ha BHELIHEW MOBEPXHOCTH NEpBOro ciost marepuana tg = 100°C, Ha
BHEITHEHW MOBEPXHOCTH BTOpOro ciios tez = 50°C, mpu 3ToM KO3(PPHUIMESHT TEIIIONPOBOTHOCTH
neporo ciost A; = 0,85 Bt/M*K, BToporo cnos Ay = 0,04 Br/mM*K. Onpenenuts TONIMHY
BTOPOTO CJIOSI MaTepuaa dy.

5. Onpenenutb KOJMYECTBO TEIUIOTHI, MEPEaHHOE HArpeToil TPyOOW B OKPYXKAIOUIYIO Cpeny.
[Tpu 5TOM M3BECTHA TemmepaTypa HarpeToi TpyOs! cHapyxu t, = 101°C , a Takxe Temmeparypa
BO3/lyXa BHYTpH nomerenus t, = 17°C.

Kiroun

1. O0BeM cmecH uieanbHBIX ra30B Ipu HOY Beraucisercs o Gopmyoe:
Vi = 2,73*10°%*(P*V/T), M°
MIOICTABJISISE UCXOJIHBIC IaHHbBIC, TTOJTYYHUM:

Vi = 2,73*107%%(0,2*10°+0,8/290) = 1,5 m°

Coxpawennulii sapuanm omeema:
00BbeM cMmecH ueanbHbix ra3os npu HOV pasen 1,5 M

2. [lpu HarpeBe WM OXJ@KICHHH BO3JyXa BIIarocojepkaHue He MeHsercs. Jlis
OIpeIeIEH S BIIAr0COAEPKaHUS 3aMUIIeM (HOPMYITy:

d=M,:/M.;, T/KT
MOJICTABIISASA KCXOHBIE TAHHBIE, TTOJTyUHM:

d=25/3=0,8 r/kr

Coxpawennulii sapuanm omeema:
BJarocojiep>kanue pasHo 0,8 r/kr

3. TepMI/IquKI/Iﬁ KHI[ 06paTH01“0 OUKJIa KapHO 3aBUCUT OT aOCOJIOTHBIX TEMIIEPATYP
MCTOYHUKA TEIUIA U XOJIOAMIBbHUKA, YeM Oombire T1 > T2, rem Bbimre nt:

nt= Tl- Tz/ Tl, %
IMOACTABJIAA UCXOAHBIC NJAHHBIC, ITOJTYUYUM:

Nt = 450- 200/ 450 = 0,55 %

Cokpawennulil eapuanm omeema:
tepmuueckuit KI1/1 o6patHoro mukna Kapuo pasen 0,55 %

4, ToMIIMHY BTOPOTO CIIOSI MATEpHANa HAXOIUM 10 GopMyIIe:
02 = (teal te - 61/ M)* Ao, M
IIOACTAaBJIASA UCXOAHBIC TaHHBIC, HOHyI-H/IM:

d2 = (50/100 - 0,12/0,85)* 0,04 = 0,0076 m

CokpawenHblll 6apuanm omeema:




TOJIIMHA BTOPOTO cJiog Marepuana pasHa 0,076 m

KomnmdecTBo TemnoThl, mepeaHHoe HAarpeTor TpyOol B OKPYKAIOIIYIO CPely CUUTACTCS
Quyu. JIydeBas TemnoTa uMeeT cieayrolee BhIpaKeHHe:
Quye.= E*Co*F*[(t/100)" - (t,/100)*], Bt
rae: E — crenens yepHOTHI MoBepxHOCTH TPYOHI, E = 0,86;
Co — K03 GHULEEHT U3IydeHns YepHoro Tena, Co= 5,67 Br/m?*K*
F — pannanmonnast mosepxHoctb, F = 0,077
MTOJICTaBJISISl UICXO/IHBIE TAHHBIC, TIONYyUUM:

Quye= 0,86%5,67*0,077*[(106,3/100)" - (11/100)*] = 0,479 Br
ya

CokpawenHvlli sapuanm omeema:
KOJIMYECTBO TEIUIOTHI, MEPEAaHHOE HAarpeToil TpyOoil B OKPYXKAIOIIYIO0 Cpely paBHa
0,479 Br

CoNoO~WNE

20.
21.
22.
23.
24,
25.
26.
27.
28.

OueHouHbIe cpeACTBA /sl POBEJIeHHUS MPOMEKYTOYHOM aTTeCTAlNU
[IpomMexyTouHas aTTecTalus MPOBOIUTCS B JOPME YCTHOTO 3a4eTa.
Bomnpocs! 1uist 3a4era

Uro TexHu4eckasi TepMOIMHaMUKa U3yvaer?

TepmoauHaMHuueckass CUCTEMA 3TO

Jlatb onpenienieHrne JaBICHUIO

Urto Takoe yaenbHbI 00bEM

Kak npoBepuTh mpaBUIbHOCTH pacueTa OObEMHBIX J0Jel cMecu?

3akoH [lanpToHa ISl CMECH UAEANbHBIX Ta30B:

YTo UMEHHO OcTaeTcss HeM3MEHHBIM B H300apHOM Iporecce?

Urto takoe HOY?

[ToueMy TeMI0€MKOCTh IPU MOCTOSHHOM JIaBJICHUH BCET/1a OOJIBIIIE TEIIOEMKOCTH MPH
MIOCTOSIHHOM 00beMe ?

. ITo xakoit popmyie onpenensercst abCONMOTHOE JaBIeHUE?
11.
12.
13.
14.
15.
16.
17.
18.
19.

Kakoii Bus umeeT nepBblii 3aKOH TEPMOAMHAMUKH JUIsl ©300apHOro mporecca?

[Toa MIIOTHOCTHIO MOHUMAIOT:

Kakoii pusnueckuii cMbIc yenbHON Ta30BOM MOCTOSITHHON?

B uem ypaBHenue PV =RT BrIpakaeT 3aBUCUMOCTb TapaMeTPOB?

[To xakoit popMyiie onpeaenseTcs ra3oBasi MOCTOSTHHAS?

MaccoBast TEIUIOEMKOCTh MPH MOCTOSTHHOM 00béMe (Cy):

YHuBepcanpHas ra30Bast IOCTOSIHHAS JUIS BCEX Ta30B paBHA:

B xJlx/kr -K u3mepsiercs:

[Tpu xakom 3HaYeHUU N (TTOKA3aTENSI TOTUTPOIIBI) MTOJTUTPOITHEIN TpoIecc mpeodpa3yeTcs B
M300apHBIit?

W3meHeHre BHYTpEHHEHN 3HEPTUH B H30XOPHOM MPOILECCe ONpeesieTcs o GopmyIe:
YpaBuenue P,/P; = To/T; BeIpaxkaeTcsi 3aBUCUMOCTh ITapaMeTPOB B:

MaccoBast TeII0eMKOCTh BBIYUCIISIETCS MO (popmyIie:

WneanbHplii a3 3T0:

PeanbHbIl Ta3 3T0:

B kakux eguHuUIax uzMepsercs SHTanbmus (i)?

JlaTpb onpeneneHre HICTUHHON TEMITOEMKOCTH.

[T10THOCTD U yIenbHbIH 00BbEM CBSI3aHBI 3aBUCHMOCTBIO!

Kak omnpenenuTh CpeqHIOI TEIJIOEMKOCTh B MHTepBasie OT {170 tr, monp3ysace Tabmunamu
terutoemkocteit ot 0 10 2000° C?
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Yro Takoe SHTAIBIHS 17
Uro Takoe sHTporHs S?
| — DHTAJIBIIUS UMEET BBIPAKCHHE:
YUTtoTu3MepsI0T NCUXpoMeTpoM AccMaHa?
Yemy paBeH 00beM 1 KHII0 MOJISt H€aIbHOTO ra3a npu HOY?
ITo popmyne £ = R-(T2-T1) onpenensiercs:
Bnaroconepxanue - 3TO OTHOLIEHHE:
Bnaxxnsiit Bo31yx — 3T0:
Kakoii nap Ha3bIBalOT HACBIILIEHHBIN, KAKON HE HACBHIILIEHHBIN?
VYpaBuenue Knaiinepona uMeeT BUI:
JlaiiTe onpeneneHue yaenbHOU TeIIOEMKOCTH.
KonnuecTBo Tema, MoABEIEHHOIO K Tely TP U3MEHEHUH TEMIIEPATypPbl HA BETUYHUHY
At = tp-t; onpenensiercs auis:
TemnonpoBoIHOCTBIO 3TO:
N3nydenue 3to:
Kouseknus 31o:
TemmepaTypHblii TpaIueHT, B3ATHIA C 0OpaTHBIM 3HAKOM, Ha3bIBACTCS?
[110THOCTB TEMIOBOIO MOTOKA BBIpaXKaeTcs?
TemooOMeH MEX Y KUAKOCTHIO U CTEHKOW Ha3bIBACTCS?
CB00o/1HOE IBMXKEHUE ITO:
JlamrHapHO€E JBUKEHHE B IIPOLIECCE TEIUIONEPEaaun IPOUCXOAUT?
TypOyneHTHOE ABM>KEHUE B IIpOLEcce TEIIoNepeaul XapakTepHo?
[Ipu naMuHApHOM JIBUKEHUU NIEPEHOC TEIlIa 10 HOPMaJIM K CTEHKE OCYILECTBISAETCS ?
Kputnueckast ckopocTb, ONpeAesAoas Iepexo] U3 JAMUHAPHOTO JBUKCHHUS B
TypOyJIE€HTHOE AJIs JTF0O0H KUJIKOCTH UMEET BUJL:
Ha uHTeHCHBHOCTB TEIIONEpENaYu OKAa3bIBAET BIUSHUE?
Beipaxxenue 3akona HeroTroHa-Puxmana umeer BUL:
Teno, koTopoe xapakTepuzyeTcs HauOobIIeH SHEPTrUei N3TydeHUs A1 BCEX 4acTOT 10
CPaBHEHHUIO ¢ COOCTBEHHBIM U3JIyY€HUEM JAPYTUX TEJ, Ha3bIBaeTCs?
[110THOCTB OTOKA U3JIy4EHUST U3MEPSAETCS:
3akon Credana-bonbiimana onpenensiercs:
WHTerpanbHbIM U31y4EHUEM Ha3bIBAETCS?
£ — K03 (HULUEHT, XapaKTePU3YIOLINI CTENEHb:
TepMuyeckoe conpoTUBIIEHNE TETIONPOBOIHOCTH UMEET BUJL:
TepMuyeckoe coOnpoTUBIIEHNE TEIUIONEPEaul UMEET BUIL:



4. METOIUWYECKHUE MATEPHAJIbI, ONPEJE/ITIOHIAE ITPOUEAY PbI
OIEHUBAHUS 3HAHUU, YMEHUU, HABBIKOB U (UJIN) OIIBITA
JAEATEJIBHOCTH

Texkymmii KOHTPOJIb

TectupoBanue uisi IPOBEAECHUS TEKYILIETO KOHTPOJISI TPOBOAUTCA ¢ MOMOUIbI0 CHCTEMBI
nucTaHioHHoro oOydyenus. Ha TtectupoBanme otBoautcss 10 mumyr. Kaxapiii Bapuant
TECTOBBIX 3aaHuil BKiIroyaeT 10 Borpocos. KonnuecTBO BO3MOKHBIX BAPUAHTOB OTBETOB — OT 2
no 10. Crynenty HEoOXOJIMMO BBIOpaTh OJMH MPaBUJIBHBIA OTBET. 3a KaXKIbId MPaBHIIbHBIN
oTBET Ha Bompoc mnpucBauBaercs 10 O6amros. Illkana mepeBoga: 9-10 mpaBUIBHBIX OTBETOB —
OIICHKAa «OTIUYHO» (5), 7-8 MNpaBWIBHBIX OTBETOB — OILICHKA «XOpomio» (4), 6 mpaBUIbHBIX
OTBETOB — OIICHKA «YyAOBJIETBOPUTENbHO» (3), 1-5 mpaBHIIBHBIX OTBETOB — OIICHKA «HE
YIIOBJIETBOPUTEILHO (2).

Onpoc Kak cpeicTBO TEKYIIEro KOHTPOJIS MPOBOAUTCA B (hOpME YCTHBIX OTBETOB Ha
Bonpochl. CTyIEHT OTBEYAET Ha MOCTABJIEHHBIM BOIIPOC Cpa3y, BpeMs Ha MOATOTOBKY K OTBETY
HE IIPEI0CTABIISACTCA.

JlaGoparopHble 3ajaHUsl KaK CPEJCTBO TEKYILIEr0 KOHTPOJS MPOBOAATCA B NUCHMEHHOU
dopme. CTyneHTy BblIaeTCs 3aaHue U npenocTasisgercs 10 MUHYT A HOATOTOBKH K OTBETY.

IIpomekyTouHas aTTecTANMA

3aueT MpOBOJAUTCS MYyTEM IMOJBEIACHHUS UTOTOB MO pPE3yjibTaTaM TEKYILIEro KOHTPOJIS.
Ecin cTyneHT He cnpaBWiICA C 4YacThlO 3aJaHUM TEKYILEro KOHTPOJSA, €My INPEAOCTaBISIETCS
BO3MOXXHOCTh CJ/IaTh 3a4€T HAa WTOTOBOM KOHTPOJBHOM MEPOIPUSATHH B (opMe OTBETOB Ha
BOIIPOCHI K 3a4€Ty WJIM TECTOBBIX 3aJlaHuil K 3aueTy. Popmy 3adera (ONPOC UM TECTUPOBAHHE)
BbIOMpAET NPENoJaBaTellb.

Ecnu 3auer mpoBoautcs B (hopMe OTBETOB Ha BOIPOCHI, CTYACHTY IpeAJiaraercst OJuH
WM HECKOJIBKO BOIIPOCOB U3 IEPEUHs BOIPOCOB K 3aueTy. Bpems Ha MOAroTOBKY K OTBETY HE
IIPEIOCTABIISAETCS.

Ecnu 3ader mpoBoautTcs B (opMe TECTOBBIX 3aJaHUN K 3a4eTy, TECTUPOBAaHUE IS
IIPOBEJEHUS TEKYILEro KOHTPOJIA MPOBOAUTCS ¢ MoMmoupo CHUCTEMBI JIUCTaHIIMOHHOTO
oOyuenusa. Ha tectupoBanue otBogutcst 10 Muuyr. Kaxaplii BapuaHT TECTOBBIX 3aJaHUIl
BKitouaeT 10 BompocoB. KonnuecTBO BO3MOXKHBIX BapUaHTOB OTBETOB — OT 3 10 5. CTyneHTy
HEoOXO0IUMO BBIOpaTh OJIMH TMpPaBWIbHBIA OTBET. 3a KaX/Iblil MpaBWIbHBIA OTBET Ha BOIPOC
npucBauBaercs 10 Gamos. [lIkana nepeBona: 9-10 npaBUIBHBIX OTBETOB — OLIEHKA «OTIUYHO
(5), 7-8 mpaBWIIBHBIX OTBETOB — OICHKA «XOpoImio» (4), 6 NMpaBUILHBIX OTBETOB — OIICHKA
«yZIOBJIETBOPUTENHHOY (3), 1-5 MpaBUIIbHBIX OTBETOB — OIIEHKA «HE YJJOBJIECTBOPUTEIBHO» (2).



