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TEKYIIUN KOHTPOJIb YCIIEBAEMOCTH

Pazgen 1. Texunueckas TepMoOAMHAMHKA
Bonpocs::
1. Yro Takoe TepMOAMHAMHAYECKAS CHCTEMA, TePMOIMHAMUYECKHIT Iporecc?
2. Tepmuueckue napameTpsl COCTOSHHS.
3. VYpaBHEHHS COCTOSHUS JUIS HAEATBHBIX Fa30B.
4. Yro Ttakoe pabota, Temnora. [ToHSTHE O BHYTpeHHe#l SHEprHu. H3o6paxxenne paGoTel u
Teruia B guarpammax P-V u T-S.
Maremarnaeckoe BBIpaXeHHe NEPBOrO 3aKOHA TEPMOTMHAMHKH JUIS HACANBHBIX PEaTbHBIX
razoB.
TenmoemMKkoCT. PasmuyHble BUIB! TENNOEMKOCTH M CBS35 MEKITY HEMH.
@usnuyecKas CyIHOCTb SHTAIBIINH.
3aBHCHMOCTB SHTPONIMH OT OCHOBHBIX TEPMOIHHAMHYECKHX IAPAMETPOB.
Hccnenosanue #30XOpHOTO mporecca, H306pasuth B auarpammax P-V u T-S.
10. Hccnenosanue u306apudeckoro npouecca, u306pasuTs B quarpammax P-V u T-S.
11. McenenoBanue n30TepMEYECKOro IIpoLecca, H300pasuth B auarpammax P-V u T-S.
12. Wcenenosanme anuabaTHOro mponecca, u306pasuth B quarpammax P-V u T-S.
13. Hcenenosanue mOIMTPONHOrO Ipoliecca, u306pasuTh B auarpammax P-V u T-S.
14. CymHocTs BTOPOTo 3aK0HA TEPMOJIMHAMHAKH U OCHOBHEIE €ro (hOPMYITHPOBKH.
15. Huxn Kapro, Bersox hopmynsr KITJT rukna.
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TecTbl
Ecan yciosHo B o00beme, KOTOPBIH 3aHMMAaeT CMeCh ra3oB, OCTABHTH TOJBKO ONHH
KOMIIOHEHT, He M3MeHsisl TeMIEPaTyphbl, TO AaBJEHHE OCTABJEHHOI0 KOMIOHEHTa Gyner
pPaBHO:

0 AOCOIOTHOMY JaBJICHHUIO.

o IlapumansHOMY HaBICHHUIO.
o HM30eITouHOMY NaBIEHHIO

Bennuuna pR B ypaBHeHHN COCTOSHUS HIEATLHOIO ra3a HOCHT HA3BAHHE:
o [I'a30B0if MOCTOSHHOM.
O YHHBEpCaIbHON I'a30BOii IIOCTOSHHOM.
o Ilocrosauoi Bonsnmana.
Yxaxkure (opMydy CBS3H TemI0oeMKOCTell ¢, H Cp Ans maeanbHoro rasa (dopmyay
Maiiepa).
O Cp=cCy.
o Cp-¢y= R.
o ¢/ev=k
OnpegeauTs MacCOBYIO TENI0EMKOCTE Cp, ecan: pep=32,8 kJla/(xmonn-K); n=27,8.
o 1,18

o 1,26
o 1,46
o 1,09

lpu yseauaenun saTponuu (S; > S)):
o TemroTa He MOABOIUTCS U HE OTBOIUTCA.
o Temnora oTBOAUTCA.
o Tennora nmomBoguTcs.
YKakuTe aHATHTHYECKOE BHIPA’KEHHE BTOPOI0 32K0HA TePMOXHHAMHKH.
o ds>dq/T.
o 8q=du+pdv.
o 8q=dh-vdp.



Jns n30TepMUYECKOro mpouecea:
II0Kasarenkb MOJIUTPOIIL! paBeH 1
II0Ka3aTeNb IOTUTPOIE! paBeH 0
[I0Ka3aTeNb IIOJUTPOIEI paBeH k
II0Ka3aTeNb IIOJUTPOIIE! PABEH = 00

o O O O

YkazaTe Gopmy.y H3MeHeHUs! SHTPONHH B H30XOPHOM IPOLECCe.
o ¢ln(TL/Th)
o aIn(T/T))
o cln(To/Th)+ Rin(va/vy)
o Rin(vy/vy)
IHuk1 ¢ moABONOM TENJIOTHI IPH MOCTOSIHHOM 00beMe:
O peallu3yeTcs B AU3EIIIX
O pealu3yercs B IHU3eIIX U OCH3UHOBEBIX JBHUTATENIAX
O peanusyercd TOJBKO B OEH3WHOBBIX ABUTATENSX
O peanu3yeTcs B OEH3MHOBBIX U Ta30BbLIX JBHIATENIAX
K rasy B kpyrosom nponecce noaseaeno 250 x/Ix/kr tenaorst. Tepmuuecknii KIII paBeH
0,5. HaiiTi paGoTy, noxy4eHHy 0 B UK€,
o 125 xJx/xr.
o 500 xIx/kr.
o 250 xJx/xr.
IIap, Boga u j1e1 0OIHOBPEMEHHO HAXOAATCH B PABHOBECHH B TOYKe.

O TpoiHOH
O KPHTHYECKOH
© KIopH
© pOCH
IIpouece 1-3, nokazanubIil Ha h-s quarpamme:
o HM3oxopHbrit 8
o MHzobapHsrit

o HMzorepmuueckuii

Yxakure TeMnepaTypy Ha4aja BbINAAEHHs! BIATH U3 BJIAKHOIO BO3LYXA.

o Ilpu Temmeparype MOKpOro TepMoMeTpa.

o llpu TemmepaType BBILIE TeMIEPATyPBl TOYKH POCHL

o Ilpu Temmeparype TOYKH POCEHL
OTHomenne MacChl BOASIHOrO Napa m,, COAEPIKAMErocsi BO BJIAKHOM BO3AyXe, K Macce
CYXOro BO31yXa Mg HA3bIBAETCH. ..

O  BJIarocoIepKaHueM

O  OTHOCHTENBHOH BIaXKHOCTBIO

© abCOoMOTHOH BIAKHOCTEHIO

© TOYKOH POCHI

Tunosbie 3apaun

1. PryTHBIA BaKyyMMETp, IPHCOCIMHEHHBIH K COCYAY (CM. PHC. 2), IOKa3bIBAET paspexeHue p =
56 xIla (420 mm pr. cr.) mpu Temmeparype pryt: B Bakyymmerpe t = 20°C. [lasnenue
armochepsl 110 pryTHOMY Gapomerpy B = 102,4 xIla (768 MM pT. CT.) mpu Temmeparype
pTyTH t = ISOC.OnpeneHHTL a0COIIIOTHOE JaBJIEHUE B COCY/IE.

2. Onpezenuts abCOMOTHOE IaBIEHHE B KOHAEHCATOpE IAPBOM TYpOHHBI, €CIH IOKA3AHUE
IIPUCOCZIMHEHHOI0 K HEMy PTYTHOro Bakyymmerpa paBHo 94 xIla (705 mMm pr. cr.), a
rokasaHue pTYTHOro Gapomerpa, mpusenennoe k 0°C, By = 99,6 xITa (747 MM pr. crt.).
Temneparypa Bo3nyxa B MecTe ycTaHOBKH IpuGOpoM  t = 20%¢,



OnpenennTh Maccy KHCIOpoAa, Cofepyalierocs B Gammone eMkocTbio 60 71, ecnu 1aBleHue
KHCII0poJa o MaHoMeTpy pasHo 1,08 MIla, a mokasaxue pTyTHOro 6apomeTpa — 99 325 Ila
TIpU TeMmIeparype 25 o

Pesepeyap o6semom 4 M> 3aIONHEH YITIeKHCIBIM razoM. HaliTi Maccy u CHITY TSDKECTH (BEC)
rasa B pesepByape, ecli H30bITouHOe JaBieHue rasa p = 40 klla, Temneparypa ero t = 80 °C,
a GapomeTpuueckoe nasieHue Bo3ayxa B = 102,4 klla.

OnpeennTs CPEIHIOI MACCOBYIO TEIIOEMKOCTh IPH IOCTOSHHOM OOBeMe VA a30Ta B
npexnenax 200 — 800 OC, cunTas 3aBUCHMOCTB TEILIOEMKOCTH OT TeMIIEPaTyphl HETHHEHHOH.

BLIMMCIUTh 3HAYEHUE HCTHHHON MOJBHOM TEIIOEMKOCTH KHCIOpOJa MpPH IIOCTOSHHOM
napnerun st temnepartypsl 1000 OC, cumras 3aBHCHMOCTD TEIUIOEMKOCTH OT TEMIIEPATypBI
nuHeitroi. HaifTH OTHOCHTENBHYIO OIIMOKY [0 CPABHEHHIO ¢ TaOIMYHBIMH JaHHBIMH.

Mousocts Typboremepatopa 12 000 ¥Br, k. m. A. reseparopa 0,97. Kakoe KOmH4eCTBO
BO3IyXa HYXHO MNPOIYCTHTH 4Yepe3 TeHepaTop JUId €ro OXIKICHHS, €C/IM KOHEYHas
TeMIeparypa BO3[yXa He JOJUKHA IPEBLIIIATh 55° C? TemmepaTypa B MAIIMHHOM OTAETECHHN
pasra 20° C; CPETHIOIO TEMIIOEMKOCTS BO3AYXa Cpyy MPHHEATE paBHoit 1,0 x[Di/(krK).

B KOTENBHOM 3IEKTpHYecKoi craHmuu 3a 20 4 pabGOTBI CONOKEHBI 62 T KaMEHHOro YT,
ymerorntero Terory cropanus 28 900 xJ[x/kr. Ompenenurs CpeAHIO MOIIHOCTH CTaHIWH,
eCIIM B 9JIEKTPHYECKYIO SHEPIUIO mpeBpanieHo 18% TemIoTsl, NOIyYEeHHOH IIpH CrOpaHHH
YT,

Kakoe KOJMYECTBO TEIIOTHl HEOOXOMMMO 3aTpaTHTh, YTOOBI HArpeTh 2 M> BO3ZyXa HpH
nocTosHEOM u36srToyHoM naBnenun p = 0,2 MIla ot t; = 100° C mo t, = 500° C? Kakyro
paGoTy npu oToM cosepmuT Bo3ayx? Jlasienue armocdepsl npuHATh paBHEM 101 325
ITa.

10. Onpenenutsb KOJIMYECTBO TEIIOTHL, HeoOXoxuMoe VTS

narpesanus 2000 M° Bo3IyXa pu mocTosHHOM Aasienuu p = 0,5 MITa ot ti=
150° C mo t, = 600° C. 3aBHCHMOCTE TEILIOEMKOCTH OT TEMIIEPATYPhl CYATATH HETAHEHHOH.

11. Haitt nasneHue, yaenbHbIH 00BeM U IIOTHOCTH BOIBI, €CIM OHA HAXOMHUTECH B COCTOAHHU

KUIIEHHs U Temneparypa ee pasHa 250 © C,

12. Haiitu 1uameTp NapoIpOBOJA. TIO KAaTopoMy IpoTekaeT map mp gapienud p = 1,2 Mlla u

temmeparype =260 ° C. Pacxox napa 350 xr/4, ckopocTs mapa &=50 m/c.

13. Haifti Maccy, BHYTPEHHIOI 3HEPTHIO, SHTANBIIHIO ¥ SHTPOIHIO 6 M° HACHIIIEHOTO BOJISIHOTO

napa nipu gasienuu p =1,2 MITa T cyxoctu napa x = 0,9

14. 3azaso cocrosHMe mapa: p = 2 MIla; ¢ = 340 ° C. OnpenenuTs, NOJb3YsICh AUArpaMMOi is

3HAYEHHU S, t, ¥ IIeperpes napa

Pa3zzen 2. OCHOBBI TEOPHH TeMIOMacco0OMena

Bonpocsr:

1.Ha3oBUTE OCHOBHBIE BUIBI TEMI000OMEHA.

2.YpaBHEHHE TEeMIEPaTyPHOrO MO, TEMIIEPATYPHBIH TPaMeHT.

3.JlaTh onpeeeHne TeIUIONPOBOIHOCTH, 3aK0H Dypre.

4.3axoH Helorona — Puxmana.

5.Y910 HazeBaeTcs K03GhUIMEHTOM TeNIOIPOBOAHOCTH, OT KaKUX [1apaMeTPOB OH 3aBHUCHT.
6.BBIBOI ypaBHEHHS TEILIONPOBOIHOCTH OJHOCIOHHOM IIJIOCKOH CTEHKH.

7. BeIBOJ ypaBHEHHUS TEIUIONPOBOAHOCTH MHOTOCIOHHOM IJIOCKOH CTCHKH.

8. BbIBOI ypaBHEH!S TEIUIONPOBOIHOCTH YePe3 OMHOCIONHYIO IUIHMHIPHIECKYIO CTCHKY .
9. BEIBO/I ypaBHEHHS TEIUIONPOBOJHOCTH YEPE3 MHOTOCTIOHHYIO IMIMHIPUYECKYIO CTCHKY.
10.Yto HaspBaeTCA TEIUIONEpeiauei. BeIBo ypaBHEHNs TeNIonepe ady.

11.0Onpenenenue K03 GUIMEHTA TENIONEPEIAYH.



12.BriBOK ypaBHEHHUS TEILIONEPENaui Yepe3 OAHOCIOHHYIO IIOCKYIO CTEHKY.
13.Br1BOJ ypaBHEHHS TEILIONEepeNady Yepe3 MHOTOCTIOHHYIO IIOCKYIO CTEHKY.
14.BeiBoz ypaBHEHHS TEILIONEpeaadl Yepe3 OJHOCIOMHYIO IIUIMHAPUHIECKYIO CTEHKY.
15.Be1Boz ypaBHEHHS TEIIONEpENady Yepe3 MHOTOCIOMHYIO IUIHHIPHISCKYIO CTEHKY.

TecThI
TennaoBoii MOTOK — 3TO KOJTHYECTBO TENJIOTHI:
o IlepenaBaemoe B €qWHHUIYY BpEMEHHU Yepe3 IPOU3BOILHYIO IOBEPXHOCTE.
o IlepenaBaemoe B eUHUIY BPEMEHH Yepe3 eUHHYHYIO IUIOIAIE.
o [Ilpoxonsmiee B eIUHHUIlYy BpEeMEHH dYepe3 EAMHHYHYIO IUIOLWIaas IpH TI'pagveHTe
TeMIIEpPaTyphl, PABHOM €IUHHLIE.

Kos¢pdpuuunenT rennonposognocru A, Br/(m-K) xapakrepusyer:
o CrnocoOHOCTH BelecTBa epeaaBaTh TEIIOTY.
o VIHTEHCHBHOCTH TEII000MeHa MEX Iy IOBEPXHOCTRIO Tea U CPeIOM.
o VIHTeHCHBHOCTH COOCTBEHHOTO M3ITyIEHUS Tela.
B xaxoMm ci1yyae HHT€HCHBHOCTL TEIIOOTAAYH HIKE
o Ilpu xunenumu.
o B crmyuae BEIHY)KISHHOU KOHBEKIIUH.
o B cnygae cBo00IHON KOHBEKIIHH.
O pe:xuMe Te4eHH KUAKOCTH CYAAT M0 3HAYCHHIO YHCIA:
o Peitnonpaca (Re).
o Hyccenbra (Nu).
o Ilpanarnsa (Pr).
Kaxoii u3 TemnepaTypHbIX rpaguKoOB COOTBETCTBYET CJIYYal: CTAJbHAsi CTEHKA,
OJHOM CTOPOHBI NOKPLITA ¢JI0eM caku ¢ TemonpopoaHocTsio 0,09 Br/(m-K), ¢ apyroii

CJI0eM HAKHIIM ¢ TenionposoaHocTeio 1,75 Br/(MK).
o) 1 t t

o 2 \

o 3 I~ ~

1. 2. 3.

Kos¢dpuuuenT renionepenayn s NI0CKoil CTeHKH BbIYHCJIsIeTes 0 GopMyJie
1
ket kit 1 FILa

g % 8 B WP m g WAy p- % %

C noBelmeHneM TeMNePaTypbl MAKCHMYM HHTEHCHBHOCTH U3JIyYeHHsI:
o Cwmemaercs B CTOpOHY 60/1€e JUTHHHBIX BOJH.
o Cwmemaercs B cTOpoHy 60j1€€ KOPOTKHX BOJIH.
o He usmensercs.

Kaxoe U3 TeJ1 NpH NpoYHX PABHBIX YCIOBHAX HMeeT HOJIbINYI0 HHTEHCHBHOCTD H3JIyYeHusl.
o Co crenensio 4epHOTHI 0,3.

o Co crenensio uepHOTE! 0,7.
o Co crenensio yepHOTH! 0,9.

IloBepxHocTh, HeoOXoaMMAas A TNepeNadd TemaoBoro moroxka Q oT rops4ero
TENJIOHOCUTEJISI K XOJ0QHOMY, ONpeaeNsieTcs U3 YPABHEHHSL. .
O Temlonepenadn
O TemIoBoro Oamanca
o @ypse
o Hrerorona-PuxMmana



Teepaasi NOBEpPXHOCTH OXJAXKAAETCS B NOTOKE JKHIAKOCTH. YKAKHTE H3MEHEHHe
TEMIIEPATYPHI NOBEPXHOCTH NPH YMeHbINeHH! K03 PHIMeHTa TenI00TAAqM.

o TemmepaTypa MOBEPXHOCTH YBETMYHTCA.

o Temneparypa MOBEpXHOCTH YMEHBIIUTCH.

o Temmneparypa NOBEpXHOCTH HE H3MEHHTCH.
Pereneparopsl — 3710:

o TennooOMeHHBIE anmapaTsl, B KOTOPBIX II€peaada TeIUIOTH MEKAY ABYMS JKHIKOCTAMMU

OCYIIECTBIIAETCSA Yepe3 pa3IesIoOIyI0 CTeHKY.
o TemmooOmenHeple ammapaTbl, B KOTOPBIX OOMEH TeIUIOTOH OCYIIECTBISETCS IIpH
CMELIMBAHUHU IOpsAYEH U XOJIOAHOH KUIKOCTEH.

o TemmooOMeHHBIE anmapatsl, B KOTOPBIX OJHA M T4 YK€ MOBEPXHOCTh HATPeBa OMBIBAETCS
TO TOpsTYei, TO XOJIOAHOH KUIKOCTEIO.

Tenn000MeHHHKOM HA3BIBAIOT anmnapar, Hpe,[lHa3H3'-IeHHblﬁ:
O It OTBOJIA TEIUIOTEI OT TEILIOHOCHUTEICH
© A MOABOAA TEILIOTEI K TEILIOHOCHTEIAM
o A COO6HIGHHH TEIJIOTEL OOHOMY H3 TEIUIOHOCUTEIICH B pe3yibpTaTre €ro OTBoJaa OT
APYTOoro TCIJIOHOCHTEA
O ISl COOOINEHMS TEIIOTEI OJHOMY H3 TEILIOHOCHTENIEH B pE3yiIbTaTE €ro cooOmieHnsa K

JpYTOMY TEIIOHOCHUTEIO
C xaxoii CTOPOHBI MIOCKOH MOBEPXHOCTH YCTAaHOBKA pelep MO3BOAMT B HauGoOIbWIed cTeneHu
MHTEHCH(HIMPOBATL Temn/onepeaayvy.
o Co cropons! 6ombmero ko3¢ GHIHEeHTa TEMIO0T/IAYH.

o Co cTopoHBI MEHBLIEr0 KO3 QHIHEHTA TEIIO0TIAYH.

o He uMeeT 3HaueHus, ¢ Kakoil CTOPOHEL.

MornowarensHas cnoco0HOCTL paBHA EAHHHLE:
o Jlnsa abcontOTHO YEpHBIX Tell.

o [ns cepsix Ted.
o Jna aGcoMoTHO MPO3payHbIX TE.

Tunosnle 3axa4u

1. Crenka xamephl HarpeBaTeJbHON [EYM COCTOMT U3 JABYX CIIOEB: U30JAIMOHHOIO KHpIHYA
TONMMHOK §;=250 MM M CIOS H3OJALMH M3 JHCTOBOro acbecra TommuHOH 6,=100 mMm.
Temneparypa rasa B meun t=1500 °C, TeMIepaTypa BO3IyXa B NOMEIIEHHH t,=25 °C,
KO9((HUIHEHT TEIUIOOTNAYM OT ra3a K BHyTpeHHedl creHku meun o;=120 BT/(MZ'K) H OT
HaApy)XHOM CTEHKH K BO3IyXy o= 40 BT!(MZ-K). OmnpenenuTs TEIUIOTY TepseMyio 1 M yepes
CTEHKY, TEMIIEPATYpy Ha Hapy>KHOM IIOBEPXHOCTH CTCHKH?

2. Cranerolt Tpy6onpoBoa uamerpoM 108x5 MM € K03()GHUIMEHTOM TEIIONPOBOAHOCTH [A =
50,3 Br/(M-K)] mmeer Tpexcrnoiinyro m3onsumio. TommuHa mepsoro cimost §,=25 mm [A,
=0,038 Bt/(M-K)], BTOpOTO - 83=35 MM [A3=0,052 B1/(M:K)], TpeTnero - 8,=4 mm [As = 0,116
B1/(m'K)]. Temneparypa Ha BHyTpeHHel moBepxHocTH TpyOsl t; = 218 °C, ma HapyxsoM
TIOBEPXHOCTH BTOPOTO CJI0S M30IsLiH t4 = 76 °C. OnpenenuTs HEU3BECTHBIE TEMIIEPATYPHI Ha
IIOBEPXHOCTSIX CIIOEB.

3. Crenxa me4s HM3roTOBIEHA W3 ABYX CIOEB KHpIMYa. BHYTPEHHHH CIIOi — OTHEYNOPHBIN
Kkuprud tommuHon — 300 mm. HapyxHblit cnoit — KpacHbIi KEpoud — TOMIMUHOH 150 M.
OmnpenenuTs TeMIepaTypy Ha HapyKHOM OBEPXHOCTH CTEHKH M KPACHOTO KHUPIIHYA, €CIIM Ha
BHYTPEHHEN CTOpPOHE CTEHKM M kupnuya temmneparypa — 40 °C. ITorepu Temia uepes 1 M
nuiomazy cocTasuoT 0,9 KBT/M. Aoreynop= 1,0 BT/(M-K), Apaci= 0,6 BT/(M'K).

4. Temmneparypa BHyTpeHHeil moBepxHocTH cTeHKM — 600 °C, mapyxuo# - 80 °C. Tonmuna
crerku — 0,6 M. VIeBHEI TEMIOBOM MOTOK, MPOXOSIMI Yepe3 CTeHKy, paBer 580 Br/m>.
Onpenenute KO3(QQUIUEHT TEILIONPOBOJHOCTH KUPIIHYA.



10.

11.

12.

OmnpenenuTh TeIvIonepeaady U3IydeHneM ot 1 M” [IOBEPXHOCTH OTOMHTENHHOTO PAIUaTopa B
GonemoM momemeHuu. Temmeparypa creHoxk pamuwatopa 90 °C. Temmeparypa creH
nomermmenus 18 °C. Crenens 4epHOTHI IOBEPXHOCTH paxuaropa & = 0,9 .

HaifTy TemmoBoii IOTOK, IepeaBacMBlil OT CTEHKH KaHalla CIMPAIbHOTO TeIIO0OMEHHHKA K
BOJE, €C/IA IOBEPXHOCTH CTeHKH 30 m°. Temmeparypa Boae! — 40 °C. Temneparypa CTEHKH —
45 °C. KoappuuueHT TeIIooTnayu oT creHku Kk Boge 6500 Bt/ (M*°C).

OnpenenuTs TONIMHY CTEHKH, €CJIM TeMIeparypa BO3Xyxa BHYTpH nomemenus — 30 °C;
cuapyxu — (-10 °C). Koappuument temnonposoasocty kupnuya — 0,7 Br/(m-°C). Y nenpHbIi
TeIIOBO# IOTOK Yepes IIOCKYIo cTeHKy — 2000 B/,

OrnpeenuTs TEMIEPATYPHI TOBEPXHOCTeH KUPIHYHOH cTeHKH. KoadhuuuenTs! Temooriauu
OT TEeIIOBOrO BoO3dyxa K crenke — 8§ B1/(M-°C); OT CTEHKH K XOJOJHOMY BO3AyXy 135
B1/(Mm-°C).

Crenedp 4epHOTHI ceporo Tena cocrasiuser 0,75. Ompenenuts KO3QQHIMEHT U3NYYSHHS
ceporo Tena.

OnpenenuTs MOTEpH TeIUla M3MydeHHeM ¢ 1 M HapompoBOZA, €CIM HAPYXKHBIH JHAaMETp
naposnposoza d =0,3 M, xoapdunuent nornamenus A = 0,9, Temneparypa CTEHKH 450°C,
TeMIeparypa okpyxkarommei cpemst S0°C. |

[To Tpy6ke ¢ BuyrpenHuM muamerpom d =8 mm m mmmHOH / > 450 mBrKeTcs BoJa CO
ckopocTeio 1,2 M/c. Temmnepatypa nosepxuocTd Tpyoku 90°C, cpennss Temmeparypa BOJbI B
tpybke 30°C. Omnpenmenuts KOI(QPHUIMEHT TEIUIOOTAAYM OT CTEHKM TPyOKHM K BOAE H
CPEIHIOIO II0 [UTMHE TPYOKH ITIOTHOCT TEILIOBOTO IIOTOKA.

Onpenenuts cpemHui KO3PQUIMEHT KOHBEKTHBHOM TEIUIOOTAAa4Yd OT IOTOKA BO3dyXa K
CTEHKaM MATHPSIHOrO IyyKka Tpy0 IpU NONEepeYHOM ero 00TeKaHuH, ECITH U3BECTHBI CPEIHSA
CKOPOCTB TIOTOKA B Y3KOM ceuenuu W=10,2 m/c, cpenHss TeMrepaTypa BO3AyXa fg; = 450 °C
U quameTp Tpy6sl d = 82 Mum . XapaxTep pacronoKeHus TpyO B IIydKe, IaXMaTHBIH.

3anaHue 179 KOHTPOJILHOH padoTnl

3anaua. CnpoekTHpoBaTh TpyOUATHIH TEIIOOOMEHHHK HenpepbiBHOro AedcTeus. McxonHsie naHHble Mo
BapHaHTaM B38Tb U3 TaONHULBL.

Tabnuua. McxonHele qaHHbIe 414 pacyera TpyOuaToro TernioodMeHH1Ka
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= 5 NE | 5T E| &% |E = | 30| &fE
= = s S eS| & | 8¢ |=& g RS a =
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= = = Z s | B| EFI|5 S B N A
| § |g~| ET |ES| B|sg|8, |EE | 8% EX
e o 53 g " e 9 = © 2o |EB a8 5o 5 X
g o g2 EE| Z | Be 2L |sB o 2 B o
g & = g B E.\g‘ EQ | E o3 |2e® |EEQ] & 2 &
S = = o Py 8 = & S | &5 g 50 S & < @
= g = =0 (o= = E Er [EE B2 X o N =
0 (Boma 10 32 2.8 2 2 0 14 90 0,202
1 |monoko 8 25 2,8 0,8 4 1 8 85 0,145
2  |CIMBKH 4 20 2,35 1 4 2 9 80 0,126
3 |soma 9 40 3 1,2 2 3 15 80 0,275
6 |MosoKO 7 25 2,8 2 4 4 4 87 0,146
5 |chuBKH 5 20 2.5 0,8 6 5 8 78 0,128
6 |Bona 15 32 2,8 1,8 4 6 14 84 0,237
7 |Monoko 11 20 2,35 | 1,6 4 7 8 83 0,146
8 |Boma 12 25 2,8 2 2 8 12 75 0,172
9 |MOIOKO 8 32 2,8 1,4 6 9 6 82 0,144




Paznen 3. IlpumMeHeHHe TENI0THI HAa NepepadaTHIBAIOIIEM NPOM3BOICTEE

Bonpocor:

Y10 Ha3EIBAIOT MUKPOKIMMATOM MOMEINEHHS U KaKUMU (aKTOpaMu OH OIpesensercs?

Kak onpenensioT OCHOBHbIE IIOTEPH TEILIOTEL U3 OMEIEHMH?

Hro Takoe TpebGyeMoe CONPOTHBIEHHE TEMIoNepeade OrpakJAIOLNX KOHCTPYKIHiA?

[IpuBenuTe KIacCH(QUKAUIO CHCTEM BOISHOTO OTOIICHMUS.

PaccmoTpHTE CXEMBI BOASHOIO OTOIUIEHHS U BBIMIOIHHUTE HX CPABHUTENLHbINA aHATH3.

Yxaxwure THIB! Kanopudepos. Kak npoussoautes moa6op kanopudepos?

Yro HashIBAIOT KOHIMIMOHHpOBaHHEM Bosxyxa? [lpuBemure KIacCH)UKAIMIO CHCTEM

KOHIULMOHUPOBAHUS BO3IyXa.

8. UTo Ha3BBAIOT BEHTWIANMEH ¥  BEHTWLIHOHHOM  cucTemol?  IlpuBemuTe
KTaCCH(QHUKAIUIO BEHTHIALIMOHHLIX CHCTEM.

9. [laiite 06LIyIO XapaKTEPUCTHKY €CTECTBEHHOM ¥ IPHHYIUTENBHON BEHTHIAIUHY KUTBIX 1
oOmmecTBeHHBIX 30aHui. KakoBbl 0COGEHHOCTH BEHTH/ISALMH IPOU3BOICTBEHHBIX 3IAHHH?

10. HasoBuTe 0COOEHHOCTM BEHTHIALMHM JKABOTHOBOJYECKHX M  HTHIEBOTYECKHX
MOMEIIEHHH. YKaKUTE OTIHYUTEIBHEIC 0COOEHHOCTH MECTHOM BEHTHIISIIHH,

11. YkaxuTe TUIBI BEHTHIATOPOB, HCHONB3YEMbIX B CHCTEMax BEHTWIAIMH. [IpuBemurte
adpPOTHHAMHYECKYIO XapaKTePUCTUKY BEHTHJATOpA M ONHUIIUTE IIpouecc BhIGOpa
BEHTHJIATOPA.

12. JTaiiTe onpeeneHue TEIUIOBEIX CETEH M PUBENUTE MX KIACCHPHKAIHUIO.

13. IlpuBenuTe OCHOBHEIE CBENEHHS 00 M3OJALMUU TEILIONPOBOJIOB. Kakue matepuans
UCIOJIB3YIOT [IJIsl M30JIALUH TEIIOIPOBOIOB?

14. IIpuBeuTe OCHOBHEBIE CBEACHHS 00 OMOpax KOMHeHcaTOpax TEIUIONPOBOJIOB.

15. Kakas 3anopras annaparypa yCTaHABIMBAETCSA HA TEILUIOBBIX CETAX?

T3 Pl bt b b

KpuTepun oneHKH pe3yJibTATOB YCTHOI0 OTBETA 00Y4al0Merocs::

«3a4yTeHO» ~— CTAaBHTCA B TOM Clydae, KOIJa CTYHEHT OOHApYy)KMBAacT 3HaHHE
IPOrpaMMHOI0 MaTepyana II0 JHCLHMIUIMHE, HOIyCKAaeT HEeCYLIECTBEHHBIE IIOTPEIIHOCTH B
orBere. OTBET CaMOCTOSATENEH, JOTHYECKH BBICTPOeH. OCHOBHBIE TOHSTHS YHOTPEGIEHBI
IPaBUIIBHO.

«Hesaureno» — craBuTCA B TOM cly4ae, KOrja CTYASHT IEMOHCTPHPYET MpoGensl B
3HaHHAX OCHOBHOrO y4eOHOrO MaTepHana IO JUCIMIUIMHE, OOHAPY)KMBAeT HENOHMMAaHMe
OCHOBHOT'O COACPIKaHHsA TEOPETUYECKOTO MaTepualla HIM HOIYCKaeT pAN CYLIECTBEHHBIX
OIIMOOK M HE MOXKET MX HCIIPAaBUTH IIPH HABOMALIMX BOIPOCAX MPENOIaBaTeNs, 3aTPyIHIETCS B
OTBeTaX Ha BONPOCHL OTBET HOCHUT IIOBEPXHOCTHEIM XapakTep; HAOIIOZAIOTCS HETOYHOCTH B
MCIIOIb30BaHUH HAYYHOM TePMHHOJIOTHH.

Kpurepnn oneHky pe3yibTaToB TECTHPOBAHMUS:

— OLIEHKA «OTIIMYHO» BBICTABIACTCS CTYIEHTY, €CId  TIPOUEHT MPABHIBHEX OTBETOB
cocrapnsgeT 80-100%;

— oleHKa «xopomo» — 70-79%;

— OLIEHKA «yJOBIETBOPUTENEHO» — 60-69%;

— OLIEHKA «HEYIOBJIETBOPUTENBLHO» — MeHee 60%.

KpuTepun oneHKH pe3yJibTaTOB pPelleHsi THNOBLIX 321a4:

«3a4TeHO» — CTaBUTCA B TOM Clly4yae, KOrJa CTYIEHT IPaMOTHO IPHMEHSET IOJIy9eHHBIE
3HaHMs IO JUCHMIUTHHE, [MPONMCEIBAET IPABHUIIBHBINA, TOTMYECKH BBICTPOSHHBIA XOJ pEIICHHS
3a7a4M, JOIYCKaeT HEeCYIECTBEHHBIE TIIOTpeIHOCTd B oTBere. OCHOBHBIE (HOPMYJIEI
yIoTpeOIeHB! IPaBHIIBHO.

«HeszayreHO» — CTaBHTCA B TOM Ciyyae, KOrua CTY,I[GHT He crnocobeH mnoxobpars
HeoOXoAuMble 3HaHMA M (GOPMYIBI Ul PEIUEHHS IIOCTABICHHOW 3amaud. J[eMOHCTpHpyeT
HEIIOHMMaHUE OCHOBHOIO COIEP)KAaHHS TEOPETHYECKOr0 MaTepuana WIH JOIyCKaeT psfl
CYIIECTBEHHBIX OLIHOOK M HE MOJKET UX HCIIPABUTH IIPY HABOJALIAX BOMPOCAX IPEIO/IABaTEIs.




2. TemaTHKa KOHTPOJIBHBIX padoT
Pacuer Tpy6uaToro TemnnooOMeHHOro anmnapara
Kpurepun oueHuBaHUSA Pe3yIbTATOB BHINOJHEHUS KOHTPOJIBHBIX PadoT:

— OIIEHKa «OTJIMYHO» BHICTABIIICTCA IIPH IPaBHIGHO BHIIONHEHHOH 3anade, akKKypaTHO H
9HCTO, B COOTBETCTBUH C TpeOOBaHUIMHU, OQOPMICHHOM pEIICHUH;

— OLIEHKA «XOPOLIOY» BBICTABIISIETCS NPH MPABUILHO PELICHHOW 3aade W MPH HATHYHH B
XOJIe BBIIOTHEHHS HE3HAYHTENBHBIX [IOMapOK; !

— OLIEHKA «YJIOBJIETBOPHTEIHLHOY» BBICTABIAETCS, €CIH IIOC/Ie IPOBEPKH B 3amade OymyT
HCTIpaBIIeHB! Bce OMUOKH U OHa OyzneT oopMiIeHa B COOTBETCTBHH C IIYHKTOM BEIIIE,

— BO BCEX OCTAIBHBIX CIlyJasx paboTa He 3aCUMTHIBACTCS U BBLIAETCS APYTOH BAPHAHT.




IIPOMEKYTOYHAST ATTECTALAS

Bonpoce! k 3auery
Bonpoce! aus ouenkn copmuposannocTn KomnereHuuu OITK-2

1. Tepmuyeckue mapaMeTpsl COCTOSHUA.

2. UYro Takoe TepMOAMHAMHYECKAS CHCTEMA, TepmonHHaMqucmi& nponecc?

3. VpaBHEHHUS COCTOSHMS VIS UACATHHBIX Ta30B. |

4. Yro rtaxoe paGota, Teriora. [ToHsTHE O BHyTpeHHel sHeprum. M3o6paienne paGoTsl u
Teria B quarpammax P-V u T-S.

5. Marematuyeckoe BHIpaKCHHE IEPBOTO 3aKOHA TEPMOAMHAMUKY NI MACATBHBIX PEAbHEIX
ra3os. _ |

6. TemnoemkocTs. Pa3nmuaHEIe BUIBI TEIIOEMKOCTH H CBS3B MEXKIY HEMH.

7. @usuyeckas CyIHOCTH SHTAIBIHUH. _'

8. 3aBHCHMOCTb SHTPONMH OT OCHOBHBIX TEPMOIMHAMUYECKHX IAPAMETPOB.

9. Hccnenosanue H30XOpHOro mpomecca, H300pasuts B guarpammax P-V u T-S.

10. Mccnenosanne n3o6apudeckoro mpomecca, H300pasuts B muarpammax P-V u T-S.

11. VccrneioBaHme H30TEPMIYECKOTO POIECCa, H300pasuTh B auarpammax P-V u T-S.

12. Viccnenosanue anuabaTHOro mpouecca, u306pasuth B auarpamMmax P-V u T-S.

13. VccmenoBaHye OIATPOIHOTO Mporecca, H300pasuTh B quarpammax P-V u T-S.

14. CymuoCTs BTOPOro 3aK0Ha TePMOAMHAMUKY K OCHOBHBIE €ro (hOPMYIMPOBKH.

15. Huxn Kapuo, BeBox ¢popmyster KITIT nuka.

16. Mismenenue 3HTponuK B HEOOPATHMEIX IpoLECCaXx cpmxaqecmu CMBICJI 3HTPOIIUH.

17. latb onpenenenus: BIaXHEIH, HACHIIEHHBIH, CYXOH HACHIEHHEI H eperpeTsIi nap.
18. MaTeMaTH4ecKOe BEIPAKEHHS [IEPBOTO 3aKOHA IS IOTOKA.

19. HazoBuTe OCHOBHEIE BUIBI TEMI000MEHA.

20. Ypasrenue TeMIepaTypHOTO OIS, TEMIIEPATYPHBIi FPaTHeHT.

21. latb onpeneneHue TEMIONPOBOAHOCTH, 3aKoH Dypse.

22. 3axox HrroTona — Puxmana.

23. Yro HazpIBaeTCs K09(GHUUUEHTOM TEIIOMPOBOTHOCTH, OT KAKHX rapaMeTpoB OH 3aBHCHUT.
24. Yro HazpBaeTcs K03()GHUIHMEHTOM IOTTIOMEHH S, orpameﬂﬁﬂ Y NIPOHUIIAEMOCTH.

25. 3axoH Credana — Bonsimana.

Bonpocer aas onenkn chopmuposannocTa komnerenuun OITK-3
1. Teopermyeckas WHAMKATOpHas NHAarpaMMa OJHOCTYIIEHYATOro Kommpeccopa. IIOHSTHE 0
BPEJJHOM IIPOCTPAHCTEE.
2. MupukaTopHas A@arpamMma MHOTOCTYIIEHYAaTOro Komnpec¢opa.
3. Omnpenenenne TepMuYecKoil paGOTBI [l OJHOCTYIEHYATOr0 H MHOTOCTYIEHYATOrO
KOMITpeccopa.
4. Beon popmynsr KIT/T uukna npu V=const. I/Isoﬁpaamb LIHKJI B P-V u T-S - nuarpammax.

5. Bemox popmynst KT nuxia npu P=const. M306pasuts muxi B P-V u T-S - quarpamvax.

6. Bemox ¢opmynsr KIIJ uwkna mpu V=const m P=const (co CMEIIAHHBIM IOIBOIOM
Ter10thl). M306pasuts mukn B P-V u T-S - nuarpammax.

7. BbIBOM ypaBHEHUs TEIIONPOBOIHOCTH OHOCIONHOM IIOCKON CTEHKH.

8. BBIBOJ ypaBHEHHUS TEILIONPOBOJHOCTH MHOIOCIONHOM TUIOCKOH CTEHKH.

9. BeIBOX ypaBHEHHS TEILIONPOBOIHOCTH Yepe3 OXHOCIONHYIO LUTHHIPAYECKYIO CTEHKY.

10. Bereoz ypaBHEHHU TETIONPOBOJHOCTH YePe3 MEHOTOCTORHYIO LIMIHHIPHYECKYIO CTEHKY.
11. Yro HaseiBaeTcs Temnonepenadeil. BeiBos ypaBHEHHS TeMNONEpeIaydHy.
12. Onpenenenue kodddunuenta Temonepenays.



13

15

17

18

30

y BI:IBOJI ypaBHeHHSI Tennonepez[aqn qepes OI[HOCJIOﬁHy}O I;IJIOCK}’]:O CTCHK}’ i
14. ‘

BeIBOZI ypaBHEHHS TEINONEPENadn 9epe3 MHOTOCIONHYIO IITOCKYIO CTEHKY.

. BeiBox ypaBHeHuUs Temonepenadn Yepes OXHOCIONHYIO LIMIHHIPUYECKYIO CTEHKY.
16.

BBIBO}I YpPaBHEHH TCIUIOMEPEaaYd 4Yepe3 MHOI OCHOHH}’]O ITHITHHIPHYECKYH CTCHKY.

. Onpenenenre kod(QHUIMEHTa TEIIOOTAAYM NPH NOMOLIM KPHTEPUANLHOTO YPOBHS.

Onpenenenye KpATEPHATHEHOTO YPOBHSA. Buel o61iero Kpmepnanbﬂoro YPOBHSL.

. THIBI TENNOOOMEHHBIX annaparos.
19.
20.
21,
22.
23,
24.
25.
26.
27.
28.
29.

[Topanox pacuera TemI00OMEHHOIO anmapara.

OmnpenenerHue CpeHEro TEMIEPATYPHOrO HANOPA.

Onpenenenue He0OXOAMMOI TIOBEPXHOCTH HarpeBaTenLHLIx npubOopoB.
BenTusius 1 KOHIUIHOHKPOBAHHE BO3AyXa B IOMEIIEHHIX 30AHUH H COOPYIKEHHI
Oronnenue 31aHU B IOMEIIEHUH

Oronnenue ¥ BEHTUISIMS KUBOTHOBOTYECKUX 1 nmueaogqecxnx MIOMeIeHUH
Cymka cenbcKoXo3siCTBEHHBIX POAYKTOB -

OGorpes coopyKeHHIi 3aMUIMEHHOrO IPYHTA

Texnonornveckne OCHOBBI XpaHEHUs IPOIYKIHH pacreHHeBoz[cma
[Tprmenenne X0m0a B CEIBECKOM XO3SHCTBE

CucteMs! TenmTOCHA0KEHNUS B CEILCKOM XO03SHCTBE. Tennoame CeTH

. DKOHOMHS TEIJIOSHEPIreTHYECKUX PECYPCOB.

Kpurepnn omeHKH 3HAHUH CTYIEHTOB HA 3a4eTe:
— «32YTEHO» BBICTABIIAETCSA CTYHNEHTY, KOTOPBIA TBEPAO YCBOMI IPOrpaMMHBIA MaTepHall,

rpaMOTHO M IO CYINECTBY, O€3 CyLIECTBEHHBIX HETOYHOCTEH OTBEYaeT HA BOIPOCHI, BIANEET
HEOOXOMMBIME HABBIKAMH U IIPHEMAMHU BBIIIOTHEHNS IPAKTHYECKIX 3aTaHHH.

— «HE3a4YTCHO)» BBICTABIAETCA CTYIOCHTY, KOTOpBIfI HE 3HaeT 3HAYUTEILHOM YacTH

OpOrpaMMHOI0 MaTepuasna, JOIyCKaeT NPHHIMIKNAIbLHBIE OMHUOKY, HEyBEPeHHO, ¢ OOMBIIMMU
3aTpyIHEHUSMH BBITOIHSAET NPAKTHYECKUE 3aJaHU. |



SATAHUSA JJIs1 OONEHKU YPOBHS Q(ﬁOPMHPOBAHHOCTH
KOMIIETEHIIUHA
3aianus 105 OUEHKH () OPMHUPOBAHHOCTH Romne}renuun «OIIK-2»:
|

1. IlepBrIit 3aK0H TepMOIUHAMUKY €CTh YACTHEIN CITydaif:,
1. 3axona coxpanenus maccel sewjecms.
2. 3aKoHa coxpaHeHus u npeepaujerus SHePUL.

3. 3axona coxpanenus xonuvecmea O6uUNCEHUA.

2. CTeneHsr0 YepHOTHI TeNa (€) Ha3hIBAETCA:

1. OmHoweHue 3HepauL NPonyuenHoll Emon & 3He)':72uu naoaroweti E,,;.

2. Omnowenue usnywamenvHoil cnocobrocmu E  peansnozo mena x
usnyuamensrou cnocobrocmu E, abconromHo uepnozo mena npu moi e
memnepamype. |

5. Omnowenue ompasicennou snepauu E,, p K 9Hepauu naoaroweii E,,,

3. VKaXuTe aHATMTHYECKOE BEIPA)KEHNE BTOPOTO 3aKOHA TEPMOIUHAMHKH.

1. ds>0q/T.
2. 0q =du + padv.
3. oq =dh— vdp.

4. Ykazate (OpMYJIBI 171 ONIPEAEIeH s YAEIbHON TeIIOTH q U yAeIbHON paboTs £ wis
M30XOPHOT0 IIpolecca UAealIbHOro rasa.

R
I q=0 ZZE(TI_TE)
2. q=RTIn(p/py) £=q. f
3. qg=c,(T>-T)) £=0.
5. Ykaxure GopMyTy I onpenenenus KodbduiuenTa Tfermonepenaqn.
gyt b=t R R
;  |grady LS. 4.3 3 cp

2 o, A &,

6. Ykaxxure pasmMepHOCTh yncia Hyccenpra.

7. Kak usmenutcs Braroconepskanue (d) BiaskHOro BO3Jyxa npu Temmneparype 60°C u
OTHOCHTENIbHOH BlaxxHOCTH 60%, €Clii ero HarpeTh B Kajaopudepe.

8. IlepeHOC TEMIOTEHl NpPH CONPUKOCHOBEHHM YACTHI, HMEIOIIUX pPAa3IHUHYIO
TEMIIEPATYPY, HA3ELIBAETCS:

9. IIpouecc mapooOpa3oBanus BO BceM 00beMe KUIKOCTH 3TO:

10. ITpu yBenmnuenuu suTpormu (S, > S)):



3aganus Qs OeHKH cPOPMHUPOBAHHOCTH KommeTeHuuu «OIIK-3:

1. Koappuument termoornaun o, Br/(M*K) XapakTepHU3yeT:

1. cnocobrocms eewjecmea npoeodUms meniomy.

2. UHMEHCUBHOCMb COBCMBEHHO20 UBTYYeHUs Mea.

3. unmeHcugHocmo mennoodMeHa Mmedxtcdy NO8ePXHOCIbIO Mena U cpedoil.
2. B ypaBHenuu HrroTona-PuxMana TerioBoit moTok:

1. npsamo nponopyuonanewn passocmu memnepamyp

2. npAMO NPONOPYUOHANIEH MEeMNEPAMYpPam

3. npamo nponopyuonaner koagguyuernmy memonepedaqu

4. obpammo nponopyuoHaner ko3 guyuenmy menionposodHoOCmU
3. C KaKko¥ CTOPOHEI MIIOCKOM MOBEPXHOCTH YCTAHOBKA pebep MO3BOIMT B HAMGOMBINEH
CTeNeHU MHTEHCUHLIUPOBATD TEILIONEPEayYy.

1. Co cmoponer bonvuiezo koapguyuenma mennoomoayu.

2. Co cmoponbl MeHbUle20 KO3 Puyuenma menioomoayu.
4 |
3. He umeem sumauenus, ¢ Kakou CMOPOHbL. |

4. B KakoM ClIy4ae HHTEHCUBHOCT TEMIOOTIAYH HIDKE
1. Ilpu xunenuu.
2. B cnyuae evinyscoentoil KoHeexyuu. ‘
3. B cnyuae c60600HOU KOHEEK YU _
5. Kakoe u3 Tei mipu mpourx paBHBIX YCIOBHAX UMeET GONBIIYIO MHTEHCHBHOCTh
U3ITyYSHHUS.
1. Co cmenenvio uepnomer 0,3.
2. Co cmenenvio uepromur 0,7.
3. Co cmeneHnvio uepromu: 0,9.
6. O pexmuMe TeYEeHHs KUAKOCTH CYIAT [0 3HAYCHHUIO YHC/IA:
7. HasoBute BUJI Tersioo6MeHa, KOTOPEIA BO3MOJKEH B YCIOBHAX OTCYTCTBHS BEIIECTBA
MEXy TeJaMH (B BaKyyMe). |
8. Kax m3meHHTCS 3HaueHue Kod(duimenTa TeIUIoNepe a4y, eClld 3aMEHUTh CTalbHbIE
TPYOBI Ha MEIHBIE TAKOTO K€ JUaMeTpa.
9. Kakoii cnodf MHOTOCHOMHOM CTEHKM HMeeT & Haubonmblmmit KO3 UIHEHT
TEIUIONPOBOIHOCTH !

10. KoahpurmeHT TennooTaun o pacCUMTHBAETCS U3 KPUTEPHATHHOTO YpaBHEHUs

OrBernl i
OIIK-2 _. OIIK-3
1.-2 | 6.- Be3pazmepmoe. 1.-3 6. - Pefinonsaca (Re).
2.-2 | 7.- He usmenwurcs. 2.-1 7. : Uznydenue.
3.-1 | 8.- TermonpoBOAHOCTEIO. 3.-2 8. - VBeImuuTes.
4.-3 | 9.- Kunienne 4.3 9.! Croit 1.
5.-2 | 10. - Terumora moxsomuTCs. 5.-3 10 - HyccensTa




MATPULA COOTBETCTBUA KPUTEPUEB OEHKH YPOBHIO
C®OPMHUPOBAHHOCTHU KOMIIETEHIIUU

Kpurepun oneHku | Vposens chopMEPOBAHHOCTH KOMIETEHIIH
OueHka no NATHGALILHOM cucTeMe
«Omauuno» «Bvicoxuii ypogeHby
«Xopowo» «lToevluternHblil yposeHbY
«Yooenemeopumenvro» «ITopo206ulil yposeHb»
«HeydoenremeopumenvHoy «He oocmamoyunwviiin
OueHKa N0 CHCTEME «3249€eT - He3aYen)
«3aumenoy «/locmamounviily
«He 3aumenoy «He 0ocmamounblily

MeToauuecKue MaTepHAaJbl, ONpeesuie NPOUeAypy OLeHHBAHUS SHAHUM, yMEHMId,
HABBIKOB U (W) ONbITA JEATENbHOCTH, XaPAKTEPH3YIOMHX 3TaNbl HOPMHUPOBAHHUS
KOMIETEeH M

1. Monoxerue «O GamtsHO-peHTHRIOBOH crucTeMe arTectanuu cryxeHToBy: CMK ITH]]
08-01-2022, BBemeHo mpukasoM ot 28.09.2011 Ne371-O, yreepxaeno pekropom 12.10.2015 r.
(http://msau.edu.ru/file/403: pexwum mocTyna cBOOOIHBIN);

2. Tlonoxenue «O MpPOBEJSHUM TEKYIIEro KOHTPONS M IPOMEXKYTOYHOM aTTeCTALUH
oGyuaromuxcs B ®TBOY BO Hosocubupckmit TAY»: CMK ITHJI 77-01-2022, BBezeHo B
neficteue mpukasoM ot 03.08.2015 Ne268a-O (http://nsau.edu.ru/file/104821: pexum Hocryma
CBOOOIHBIH); ?

PaspaGoTymk KHWHEA TTimeroB

(noAnMcE)
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