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1. lIpeamer. Ilesu u 3a1aun IUCHUIINHBI, €€ MECTO B CTPYKTYype
00pa3oBaTeJIbHON NMPOrPAMMBI

TennorexHuka oOIIETEXHUYECKAs TUCIUIUIMHA, HM3ydaromas METOIbl TOTYYCHHS H
UCIIOJIb30BAaHUS TEIUIOThI, a TAK)XE YCTPOMCTBO M IPUHLMUII JEUCTBUS TEIUIOBBIX MAIIMH M
armnaparos.

IIpenmeroM AMCUMIUIMHBI SBJISIOTCS  (yHAaMeHTanbHbIE 3aKOHBI IMPUPOIBI O
MPEBPAICHUSIX JHEPTUU B Pa3UYHBIX TPOIEccax M TOBBIMICHHE Y(P(HEKTHBHOCTH pPaOOTHI
TEIJIOBBIX JBUTATENIEH, B KOTOPBIX MCHOJB3YIOTCS 3TH Ipolecchl. Bompockl, paccMarpuBaeMble
B Kypce, SBISIIOTCS OCHOBOM [UIs pacuéra W IIPOCKTUPOBAHMUS JABUIATENIEd BHYTPEHHEIO
CrOpaHus U XOJIOJAWIBHBIX YCTAHOBOK Pa3IMYHOr0 HA3HAYCHUSI.

Heab0 AUCHMIUIMHBI  SIBJIIETCS  OBJAQJCHUE  TEOPETHUYECKUMHU  3HAHUSIMU U
MPAKTUYECKMMH HaBBIKAMHM IO PAlMOHAILHOMY HCIIOJIB30BAHUIO TEIUIOTHI, 3((HEKTUBHOMY
NPUMEHEHUIO  O0OpYAOBaHUs, HCIIOJB30BAHUIO BTOPUYHBIX SHEPrOPECYpCOB,  3aIUTE
OKpPY’KaroIlle Cpebl.

OcHOBHBIE 321241 U3YUYCHUS] TUCIUIUIAHBIL:

- Hay4UTh CTYJCHTOB MOHUMATh MPOLIECCHI TPEOOPa30BaAHUS SHEPTUHU, YMETH OLIEHUBATH
CTENEeHb TEPMOJIMHAMHYECKOTO COBEPIIIEHCTBA TEIIOBBIX U XOJIOAWIBHBIX YCTAHOBOK;

- TPUBUTH HABBIKM 110 TIPOBEICHUIO HWHKEHEPHBIX pAacCyeTOB TEPMOJUHAMUYECKHUX
MIPOIIECCOB U MPOIIECCOB TEILIOOOMEHA.

MecTo 1MCHUIIMHBI B CTPYKTYpPe 00pa30oBaTe/ibHOM POrpaMMBbl.

Juctumuimaa  «TeruioTeXHUKay OTHOCHTCS K JUCIHUIUIMHAM — 00S3aTeIhbHOW YacTh
(b1.0.26) ocHOBO# npodeccroHaabHON 00pa3oBaTEIbHOM MPOrpaMMbI BHICIIETO 00pa30BaHUs
(manee — OIIOIT BO).

JucnunnuHa uuTaeTcss B 4 ceMecTpe, OCHOBBIBaeTCs Ha 0aze mucHuminH: «Dusnkan,
«Xumus», «Beiciias MaTeMaTuKa.

[IpemmectByeT nucuumune: «[ uapaBiIuka.



2. IllepevyeHb NJIAHMPYEMBbIX Pe3yJbTATOB 00y4eHHs 10 AUCHUILIMHE,
COOTHECEHHBIX C IVIAHUPYEMBIMHU pe3yJIbTATAMHU 0CBOEHHSI 00pa30BaTeIbHOM

NPOrpamMMbl
Koawbl ®opMy.1HpPOBKa NHIuKaTOpPbI J0CTHKEHUS I[Lnanupyembie
KOMIIe- KOMIIeTeHIIUH KOMIIeTeHIIUH pe3yJabTaThl 00y4eHust
TeHI Ui 10 AUCHMIJIHHE
OIIK-1 | Crocoben pemats | OIIK-1.2. JlemoHcTpupyeT U | 3HATH: OCHOBBI
TUIIOBBIE 3aJa4 | UCTIOJIb3YeT 3HAHUS | TEXHHYECKOU
npodeccuoHaIbHON OCHOBHBIX 3aKOHOB | TEPMOJANHAMHUKHI
JeSITeIbHOCTH Ha | €CTECTBEHHO-HAYYHBIX U | Ta30BBIX cMmeceid,
OCHOBE 3HaHUi | oOuenpodeccuoHanbHbIX TEPMOJIMHAMUYECKHE
OCHOBHBIX 3aKOHOB | TUCHMIUIMH JJIsl  PELICHHS | IPOLECCHI, OCHOBBI
MaTeMaTHYECKUX U | TUIIOBBIX 3aJady B OOJAaCTH | TEOpUH TerIooOMeHa
€CTeCTBEHHBIX HAyK C | arpOMH)KEHEPUHU YmMmern: MIPOU3BOIUTH
IpUMEHEHUEM TEIJIOBbIE pacuersl,
MH(}OpPMaLOHHO- 3¢ PEeKTUBHO
KOMMYHHKAIIMOHHbBIX UCIIOJIb30BaTh
TEXHOJIOTHI sHeprocoeperarme
TEXHOJIOTUM B 00JacTu
CENBbCKOI0 X0351CTBA
HNmers HABBIKM:
WMH)KEHEPHBIMU
METO/1aMHU pacueta
TETUTOBBIX MTPOIIECCOB
3. O0bémM TUCHUMIJIMHBI U BU/IbI YU4eOHOH padoThl
3aoy4Has OuHo-3a04Has
Ounas popma
oByueHs ¢dbopma ¢dbopma
o0y4yeHHs o0y4eHu
00BEM ya-
Bujer paGot OB BCETO YacOB | BCETO YacoB
BCETO o >
3au.em./ 5 5
9acoB g =
3 3
<o) \O
OO01mas TpyT0EMKOCTh TUCIUATITHHBI 4/144 4/144 4/144
AyauTopHas pabora: 48 48 14
Jlexnun 20 20 6
[IpakTrueckue 3aHATHS - - -
JlaGopaTopHble pabOoThI 28 28 8
Jpyrue Buabl ayAUTOPHBIX 3aHATUN - - -
[Tpendk3amMeHalnOHHbIE KOHCYJIbTAIH - - -
CamocrosTenbHas paboTa 00yJaroumxcs, 96 9% 130
Jac
By npomexyTouHOM aTTecTanuy (3a4€T, | IK3aMEH | SK3aMeEH JK3aMEH
PK3aMEH)




4, Conep:kaHue IMCUUIIMHBI

4.1. Pa3esbl AMCHMILIMHBI M BHABI 3aHATHI (TeMaTHYeCKHH NJIaH).

i Paznen nucuuINInHbL JI 113 JIP CPC
Ounas popma 0O0ydeHHS
Pa3nen 1. Texnudeckasi TEepMOIMHAMUKA 12 - 14 64
1. [Tema 1. BregeHue B qUCIUTUIMHY 1 - - 2
2. [Tema 2. TennoeMKOCTh CMECH ra30B 2 - 6 10
3. [Tema 3. IlepBblii 3aKOH TEPMOIMHAMUKH 2 - - 10
4 Tema 4. ConepkaHue BTOPOro 3aKkoHa 1 ) i 8
TEPMOIUHAMHUKHI
5 Tema 5. MccrnenoBanne TepMOAMHAMUYECKUX 5 ) ) 10
POIIECCOB
6. [Tema 6. Uneanphbie 1ukibl nopuHeBbix JIBC 2 - - 10
7. [Tema 7. BnakHslii BO31yX 1 - 8 7
8. [Tema 8. BomsHoii map 1 - - 7
Pa3nen 2. Teopusi Teniood6MeHa 8 - 14 32
9. [Tema 9. OcHOBBI TEOpUH TEILUIOMPOBOTHOCTH 2 - 6 8
10. ([Tema 10. KoHBEKTHBHBIH TEIIIO00OMEH 2 - 8 8
11. [Tema 11. Termonepenaua. Temio00MeH H3TyuYeHUEM 2 - - 8
12 Tema 12. Koaddunument rermmooraaun. OCHOBBI 2 ) i 8
" [TEOPHH TOI00MS
Bcero 20 - 28 96
3aouHas popma o0yUyeHHs
Paznea 1. Texunueckasi TepMOANHAMHKA 5 - 4 90
1. [Tema 1. BBenenue B AUCHUIUIMHY 0,5 - - 5
2. [Tema 2. TemroeMKOCTb CMECH Ta30B 0,5 - 2 10
3. [Tema 3. IepBblii 3aK0OH TEPMOTHHAMUKA 0,5 - - 10
" Tema 4. ConepxkaHue BTOPOTO 3aKOHA 0.5 ) i 15
TEPMOTTHAMUKHI
5 Tewma 5. MccneioBanne TepMOANHAMHUYECKHX 1 ) i 15
[POIIECCOB U BTOPOM 3aKOH TEPMOJMHAMHKH
6. [Tema 6. Wneansubie nukiisl opiraeBsix JIBC - - - 15
7. [Tema 7. BnakHslii BO31yX 1 - 2 10
8. [Tema 8. BoastHoii map 1 - - 10
Pasnen 2. Teopusi Tensiood0MeHa 1 - 4 40
9. [Tema 9. OCHOBBI TEOPHH TEILIOMPOBOIHOCTH 0,5 - 2 10
10. [Tema 10. KoHBEeKTUBHBIN TEILIO0OMEH 0,5 - 2 10
11. [Tema 11. Temnonepenaua. TemnooOMeH u3ayueHreM - - - 10
12 Tema 12. Koadduruent Termmootaaun. OCHOBBI ) ) i 10
' [reopuu noao0us
Bcero 6 - 8 130

4.2. Coaep:xanue pa3iejoB y4eOHOM IUCIUIINHBI.

Pazgea I. Texuuueckasi TepMOAUHAMHUKA
Tema 1. BBenenne B JMCHUILINHY




TexHudeckass TEPMOAMHAMHUKA H3Yy4aeT 3aKOHOMEPHOCTH TEIJIOBOM M MEXaHHYECKOU
sHepruu. OHa SBJISETCS TEOPETHMUYECKOW OCHOBOM pacueTa W IPOEKTUPOBAHUS TEIUIOBBIX
JIBUTATENIEH U XOJOIUIbHBIX YCTAHOBOK.

TepmoauHaMuyeckas CHUCTEMa - COBOKYIHOCTb MaTe€pHUajbHBIX Te€Jl, HAaXOISIIUXCA B
MEXAHUYECKOM U TEIIJIOBOM B3aMMOJECUCTBUHU APYT C APYTOM U OKPYKAIOIIUMU TEJIaMH.

OOBeKTOM M3yueHHs B TEPMOJANHAMUKE CIYXKHT BEIIECTBO, Ha3bIBAEMOE PaOOYMM TEIIOM
(map, ra3, IpOAYKTbI CTOPAHUs U T.I1.).

dusnuecKkue BEINYMHBI, OMNPEAEISAIOIINE COCTOSIHUE TEPMOJUHAMUYECKOH CHCTEMBI,
Ha3bIBAIOTCS ITapaMeTPAMH COCTOSHUS.

Tema 2. TenjioeMKOCTb CMeCH Ia30B

Cmech njeajIbHbIX Ta30B.

NaeabHBIM ra3zoM Ha3bIBalOT BOOOpa)kaeMblil Ia3, y KOTOPOIO OTCYTCTBYIOT CHJIbI
CICTIIICHUS MEX]Ty MOJIEKYJIaMH, a CAMH MOJIEKYJIBI TIPEACTABISIOT cO00M MaTepualbHbIe TOYKH,
HE UMerole oobema.

PeasibHble ra3pl, y KOTOPBIX JEHCTBYIOT CUJIbI CLEIUIEHUS MEXAY MOJIEKYJIaMU, U TUMHU
CHJIaMH U caMUM 00BbEMOM MOJIEKYJI IIpeHeOpeyb Hellb3 4.

Oco0OeHHOCTh, XapaKTepu3ylollasi ra3oBble CMECH BbIpaXkaeTcsi 3akoHOM JlanbToHa,
COIJIACHO KOTOPOMY OTJEJIbHBIN a3 B CMECH ClIeZyeT CBOEMY YPaBHEHMIO COCTOSIHUS, KaK €CIIU
Obl He ObUIO JPYIUX €€ COCTAaBHBIX YacTell (3aKOH HE3aBUCHUMOCTHU COCTOSIHUSA), T.€. KaXIbIH ra3
B CMECH IPOM3BOJIUT TAKOE€ YaCTUYHOE (IapLUalIbHOE) JaBJICHUE, KaKoe UMell Obl TaHHBIHN ras,
3aHMMas Bech 00bEM, 3aHIMAaeMBIH CMEChIO Ta3a.

YaeabHasi TeNJI0eMKOCTbh — 3TO TO KOJMYECTBO TEILIa, KOTOPOE HAJO COOOIIUTH MIIH
OTHSTH OT €IMHUIBI KOJIMYECTBA BELIECTBA B JIaHHOM IIPOLIECCE M3MEHEHHS €ro COCTOSHUS,
4yT00bI U3MEeHUTH Temrieparypy Ha 1 °C mnu K. Paznuuaror mMaccoByro, 00bEMHYI0 U MOJIbHYIO
TEIIOEMKOCTH.

Tak Kak TEIIOEMKOCTb ra3a NEPEMEHHas BEIUYHMHA, 3aBUCSILAs OT TEMIIEPATYypBl, TO PU
HarpeBaHUM Ha KaXIbld TIpagyc pacxoayeTcss pasHoe KoiaumdecTBo Terua. CpenHss
TEIUIOEMKOCTh B MPEJENIax TEMIIEpaTyp ty U to.

Uem wMeHbllle pa3HOCTh tp—1; , Tem Oomble TpUOMMKAEeTCs 3HAYEHUE CpEaHEH
TEIIOEMKOCTH K 3HAYeHUIO HCTUHHOM TEIIOEMKOCTH, T.€., Korja (fo-t1) — 1.

3HaueHusi KUJIOMOJIbHBIX TerioeMkocTel mpu P u V = const, ecinu mnpeHeOpeub HUX
3aBUCUMOCTBIO OT T OyAyT paBHBI YHCITY NTOCTYNATENbHBIX U BpallaTeIbHBIX CTENEHENH CBOOOIbI
MOJIEKYJ JaHHOTO rasa.

Tema 3. IlepBblIii 3aKOH TEPMOIMHAMHKH.

[lepBblii 3aKOH TEPMOAMHAMMKH SIBJIIETCS BBIPAXKEHUEM OOILEro 3aKOHA COXpPaHEHMs U
IIPEBpALICHUE DHEPIUH, T.€. NEPBBIA 3aKOH TEPMOJMHAMUKH AHAJIUTHUYECKH BBIPAXKAET 3aKOH
COXpaHEHUS MaTEPUU U JBHIKEHUS.

IlepBblii 3aKOH TEPMOJMHAMUKH BBIPAXKAETCS: BO BCEX Cllydasx, KOTJa HCYe3acT
HEKOTOpPOE KOJMYECTBO TEIUId, BOSHUKAET BIOJHE OINpPEAENIEHHOE KOJIWYECTBO MEXaHHYECKON
SHEpPIrUU, M, HAOOOPOT, MPH COBEPLICHUH KAKOH-TMOO pabOThl MOSBIAETCS BIOJHE
OTpezieIeHHOE KOJMYECTBO Teria.

WIA: HEBO3MOXHO CO3/1aTh MaIllMHYy, NPOM3BOJAILYI0 paboTy ©Oe3 Toro, uToObI
HKBHUBAJIEHTHOE KOJIMYECTBO SHEPTUU APYroro BUAA HE UCUe3alo.

To ecTb, HEBO3MOXKHO MOCTPOUTH JBUTATENb, KOTOPBIA BbIpabaThiBai Obl SHEPTHIO, HE
noTpedIsis Kakol-1100 Ipyroi SHEPrUu.

Beunslil gBUraTens HEBO3MOKEH.

Ecnu k 1 xr raza B nuiauHApe ¢ MOJABUKHBIM MOPIIHEM MOABECTH ( €IWHHUIL TEIUIa, TO
TEIJIO PacXoyeTcsl Ha U3MEHEHNE BHYTPEHHEH sHeprun Au U coBeplleHue BHEIIHeH paboTsl L.

Tenno coobmraemoe ABMXKYyIIEMYycsl Teny (Ta3y, mapy) HAeT Ha YBEIUYCHHUE SHTAJBITUU
(Tennocoaep:kaHMsl) U BHEIIHEW KMHETUYECKOW SHEPTUH, T.€. HA YBEJIMUEHUE CKOPOCTH MOTOKA.

BuyTpeHHss dHeprus 1 eé CBOMCTBA.



Kaxnas wmozekyna oOnamaer KHHETHYECKOM HHeEprued MoCTyHaTeIbHOro u
BpALaTEeIbHOIO JBM)KEHUSA. ATOMBI, OOpa3ylollMe MOJIEKYNy, COBEPILAIOT KojeOaTelbHble
JBYDKEHUS — 3TO SHEPTHsI BHYTPEHHUX KOJIEOaHHHA.

PeanbHbIl Ta3 00agaeT U MOTEHIIMAIBLHON SHEPIHUEH, 3aBUCSINCH OT CICTUICHHUS MEXIY
MosiekynamMu. CyMMa BceX BHUJIOB PHEPIMM OIPENEISET BHYTPEHHIOIO TEIJIOBYIO SHEPIHUIO Tra3a —
BHYTPEHHIOIO DHEPTHUIO rasa.

Bce Buabl sHEprumM, KpoMe MOTEHIUAIBHON, 3aBUCIT OT TEMIIEPATYphl, a HOTEHLUAIbHAS
— OT PacCTOSIHMSI MEXAY MOJIEKYJIaMH, T.€. IO0J KaKUM JABJICHUEM IIPU JaHHOM TeMIleparype
HaXOJUTCS ras.

DHTAJBNUS Ta3a | - BBEJCHAa B TEPMOJMHAMHUKY MJIsl YIPOLICHUS PACCMOTPEHHUS
IIPOLIECCOB B TEIIOBBIX JBUIATEIAX.

OHTanpnus (TEIUIOCOAEP)KAaHUE) SBISETCS CYMMOM BHYTPEHHEH HHEPruu M paboThl
NPOTAJIKUBaHU (IPOM3BEICHUE IABICHUS HA YIIEIbHBIN 00bEM), T.€., «1» SBISIETCS MapamMeTpoM
COCTOSIHUS Ta3a U pacCCMaTPUBAETCS KaK pa3HOCTb HTANBIINHN B KaKOM-IM00 Ipoliecce.

Tema 4. HcciaegoBanue TepMOAMHAMMYECKHX IPOIECCOB W BTOPOH 3aKOH
TePMOJAMHAMHUKH

TepmoanHaMu4ecKue MPoOUECChI:

N3oxopubIi nporiece pu V = const.

N306apHsIii npouecc npu P = const.

N3orepmuueckuii npouecc npu T= const.

AmnabaTHBIN — TIporiece, MPOTEKAIIINH 0e3 TeIII000MEHa TeJia ¢ OKPYKAKOIIEH CPEIOi.
[TomurponHsiii — PVn = const.

[TepBble ueThipe mpolecca SBJISIOTCS YAaCTHBIMU CIy4dasiMU IOJIMTPOIIHOIO Ipoliecca, B
KOTOPOM HET SIPKO BBIPAKEHHBIX XapaKTEPHbIX OCOOEHHOCTEH M HEOOXOIUMBIX YCIOBUH
IIPOTEKaHUS.

Tema 5. Conep:xkanne BTOPOro 3aK0HA TEPMOAUHAMHUKH U ero GopmMyTupOBKH

Bropoii 3aKoH TEpMOAMHAMUKHU TEIJIOTa HE MOXKET MEPEXOJUTh OT XOJOJHOrO Tena K
6oJiee HarpeToMy cama co0Oi 1apOBBIM MTPOIIECCOM 0€3 KOMIIEHCAIUH.

Ocy1ecTBiIeHnEe BEYHOTO JBUTATENs 2-TO poja HEBO3ZMOXKHO.

JHTPONHA ra3oB (NpeBpallieHue ra30B) BBIPAXXCHHE I10J WHTETPAJIOM IPEACTABISAET
co0oil monHbl AuddepeHnan HEKOTOpol QyHKUMH (QYHKIUU COCTOSIHMS Teja), KOTOPYIO
Knaysnyc HazBan sHTponuei (S).

Tema 6. UneanbHble nukJbl nopmuesbix ABC

OpHuM U3 NepBbIX Npezackasan Bo3MokHOCTh coznanus JIBC — Canu Kapno. B 1897 rony
Juzens co3nan ceoit JIBC. B 1893 pycckuii unxkenep Manun nocrpoun JIBC, paboratonuii Ha
ChIpoit HeTH.

[Tpu paccMoTpenun uneanbHbIx 1uKiIoB JIBC 3a paboyee Teso MPUHUMAIOT HUJI€AIbHBIN a3,
nporecc — 3aMKHYTBIM M OOpaTHMMbBIM, IO3TOMY JTH LMKIBI HMEIOT 1)t Max, T.K. He
YUUTHIBAIOTCS:

a) MOTEPU TPEHHUS, TEIIONPOBOIHOCTD, U3ITyUEHHE;

0) M3MEHEeHNEe XMMHUYECKOT0 COCTaBa paboyero Tena;

B) IOCJI€ COBEpUICHMS KaXXIOro LHUKJIa padoyee TeIO HE BO3BpAIAaeTCs B MEPBOHAYAIBHOE
COCTOSTHUE, a 3aMEHSETCSl HOBBIM.

Bo Bcex ciyuasix Oynem npuHUMaTh 1 Kr MI€aIbHOTO ra3a, a Mpolecc TOPEeHus TOIUINBA, KaK
IIPOLIECC MOJ[BO/IA TeIlIa.

[TukiIBEl CO CMENIaHHBIM MOJIBOAOM TEIUIA HAILIU IIHPOKOE MPUMEHEHHE.

Tema 7. Bnaxublii BO31yX

Boznyx Bcerna conep)kMT map, NMO3TOMY OH HAa3bIBAE€TCS BJIAKHBIM M IOJUYUHSETCS C
JIOCTaTOYHOM CTENEHBIO TOYHOCTH 3aKOHAM CMECH MICaIbHBIX Ta30B.

Brnaroconep)xanne — OTHOLIEHME MAacChl IapOB BOJbI, COAEPXKALIUXCS BO BIIAXKHOM
BO3/JyX€ K Macce Cyxoro Bo3ayxa.

BitaxxHBIN BO3yX — 3TO CMECh UEAIBbHBIX I'a30B, OAYUHAIOIIMXCA 3aKOHY [lanbToHA.



AOcomoTHas BIQXHOCTh — OTHOIICHHE MAacChl BOJSIHOTO Tapa K 00BEMY BIIAXKHOTO
BO3/1yXa.

OTHolIeHNE IUIOTHOCTH Iapa IpH 33JaHHOM JaBJIEHUU K MaKCUMAaJIbHO BO3MOXKHOM
IJIOTHOCTH €r0 MPU TOM K€ JaBJICHUU — HA3bIBAETCS OTHOCUTEIBHOMN BIAXKHOCTHIO.

Ecnu Temnieparypa Bo3ayxa O0Jblie TeMIEpaTypbl KUIIEHUS BOJBI IPH PCM., 3TO 3HAYHT,
YTO Map BJIAXHOTO BO3/yXa B IEPErPETOM COCTOSHUU (HEHACBHIIIEHHOM) PH.II. < pmax M, €clid
TaKOM BO3J1yX OXJIQXJATh MPHU TOU KE PCM., TO OH B HEKOTOPBI MOMEHT CTAHET HACBIIICHHBIM.
TemnepaTtypa npu KOTOPOH 3TO MPOU3OHAET, Ha3bIBACTCA TEMIEPATYPOil «TOUKU pockl» (tp). B
3TOT MOMEHT ¢ Oynet = 100%.

Tema 8. Boasinoii nap

[Ipouecc kumeHuss NPOXOAMT JMIIb IPU ONPEACIECHHOW TeMIeparype HJid JaHHOTrO
JIaBJICHUS.

1-g cragus — xuakocts HarpeBaercs oT 0°C no T xkunenus, V — yBenuuuBaeTcsl.

2-5 cTaius — KUMAIAst )KUAKOCTh MEPEXOAUT B Map, KOTOPBIA HA3bIBACTCS HACBHIIIEHHBIM.

CMech XKUIKOCTH M Tlapa HA3bIBA€TCA HACHIIMICHHBIM BJIAKHBIM mapoM. Kak ToJbKO
BBIKMIIUT MOCTEAHSAS KAl BOJBL, [1ap CTAHOBUTCS] CYXUM HACBHIIICHHBIM.

BrnaxHblil HACBIILIEHHBIM NTAp XapaKTEPU3YETCsl CTEIIEHBIO CYXOCTU «X». DTO OTHOILLIEHUE
Mcyx nac.napa K OOLIEH Macce BIaXKHOTO HACBIILIEHHOTO Hapa.

Ecnu x HachllieHHOMY napy MOABOJAUTH TEIUIO OH CTaHOBUTCS reperpeTsiM. [leperpes
napa siBiisieTcs 3-i cragueit mporecca napooopazoBaHusl.

Paznen 2. Teopusi TemioodMeHa

Tema 9. OcHOBBI TEOPHHU TEIIONPOBOJIHOCTH

Teopust Teronepenaun IpeacTaBiIsieT co0OMl  HayKy, M3Jararollyl0  3aKOHbI
pacrpocTpaHeHHs U Mepeayl Teria MeXIy TenaMmu. PaznuyaroT Tpu BUaa TEriooOMeHa.

TemnonpoBoAHOCTh (KOHIYKITHS).

KonBekuus.

N3nyyenmue.

TennonpoBOAHOCTh — SBJIEHUE IEPEHOCAa TeIJla IyTEM COMNPUKOCHOBEHUSI MEXIY
YacTUIIAMU TeJa.

KonBekuus — siBeHue nepeHoca Teria MyTeM MepPEeMEIeHUs] U TePEMENINBAHUS MEKTY
co0oii OoJiee U MeHee HarPeThIX YaCTHIl KUJIKOCTH (Tasa).

N3nydyenne — siBI€HME MepeHOCAa SHEPTHMM B BUJAE SJIEKTPOMArHUTHBIX BOJH MEXKIY
M3ITyYarOUIMMH TOBEPXHOCTSIMH.

Tema 10. KoHBeKTHBHBII TeNJ1000MeH.

TennooOMeH MEXy )KUIKOCTBIO U CTEHKOW HAa3bIBAETCSI KOHBEKTUBHBIM TETNIOOOMEHOM
(Terutonepenayeit).

Buapl nuxkeHns — CBOOOTHOE M BBIHYKICHHOE.

CB0OOIHOE — ecTeCTBeHHAs KOHBEKIIHS, BhI3bIBaeMasi IOIEMHON CUIION 00YCIOBICHHOMN
Pa3HOCTHIO XOJOTHBIX W HATPETHIX YACTHUIL KHUIKOCTH.

BreinykaeHHOe — BBIHYXKICHHAas KOHBEKIIHMs, BbI3bIBaeMas paboTOil  HAcoCoB,
BEHTWJIATOPOB H T.II.

Pexxum nBrskeHus - ObIBaeT JIAMUHAPHBINA U TYpOYICHTHBIMH.

JlamuHapHO€ IBIKEHHE - MPOUCXOIUT B (hOpME HECMEIIUBAIOIIUXCS CTPYH U MPOpUiIh
CKOPOCTEH uMeeT BUJ MPaBUIHLHON apadoIIbL.

TypOyneHTHOe MJBUKEHHE —XapaKTepPHO HEMOCTOSHCTBOM CKOPOCTH MJBWXKCHHUS U

npoduis cKkopocTel OyIeT UMeTh BUJ] YCEUCHHOH mapaboibl.

Pacnipenenenne ckopocTeil CTpy KUIKOCTH OOYCIOBIMBACTCS BA3KOCTHIO KHUIKOCTH.
BH3KOCTB 6I:IB3_€TI JAUHaAMHUYCCKadA, KHHEMaTH4YCCKaA U yCJIOBHaSI.

JlnHamuyeckas BSI3KOCTh — CHJIa cONpoTUBIIeHUST 1H cMelenuto AByX CIIOeB XKUIAKOCTH
IUIOIAALIO 1 Ve HAXOJSIINXCS HA PACCTOSHUU | M M IIEPEMEIIAIONINXCSI CO CKOPOCThIO 1 M/Cek.



Kunemarnyeckass BSI3KOCTb -  OTHOLIEHME JIUHAMHYECKON BSA3KOCTH K IIJIOTHOCTH
JKUJKOCTU IIPU OJJHOM U TOH K€ TeMIEPAType, U3MEPSIETCS CTOKCAMU, MZ/cek.

VYcioBHas BSI3KOCTh - ITOKa3bIBAaET, BO CKOJIBKO pa3 JKUJIKOCTb Bs3U€ JUCTWIMPOBAHHON
BoJibI Tipu 20 °C.

PeiiHONBIC YCTAaHOBWIJI, YTO MEPEXOJ M3 JIAMHHAPHOTO pPEXUMa B TypOyJIEHTHBIH
ompezensercs 6e3pa3MepHbIM 3HaUeHHEM, uyncioM Pelinonbca.

[Ipyn namMuHapHOM JABM)KEHUHM IEPEHOC TEIUIa 110 HOPMAJIM K CTEHKE OCYIIECTBISETCS
TEIJIONPOBOJHOCTBIO.

[Ipu TypOylneHTHOM IBMXEHHU MEPEHOC TeIja TEIUIONMPOBOAHOCTHIO HAOIIOJAeTCs B
MIOTPAHUYHOM CJIOE, @ BHYTPU — KOHBEKIIUSI.

Ha mHTEeHCHBHOCTH TeIuIONEpeNauyld OKa3blBa€T BIMSHUE TEPMUYECKOE CONPOTHBIICHUE
MIOTPAHUYHOTO CJIOA.

Tema 11. Tennonepenaua. Tenjioo0MeH n3ay4eHuem.

Pacuer Temnonepenaum 3akitodaeTcs B ONPEACICHMM KOJIMYECTBA TEIJIa, KOTOPOE
NepeaeTcsl B €IMHUILY BPEMEHHU MEXY TEIUIOHOCUTEIISIMU YEPE3 CTEHKY, Pa3AeIsaoNlyo UX.

Jlyuucrass 3Heprusi BO3HUKAET B  pe3yjibTaTe€ CJOXKHBIX  MOJIEKYJSIPHBIX U
BHYTPUMOJIEKYJISIPHBIX TPOIIECCOB, IO3TOMY KOJIMYECTBO JIYYMCTOH SHEPruu 3aBUCHUT OT
(bu3HYECKUX CBOMCTB M TEMIIEPATyphl H3Iy4aeMOoro Tela.

Hocurensimu u3nydeHus SIBISIFOTCSI 3JEKTPOMArHUTHBIE BOJIHBI, PACIPOCTPAHSIEMbIE B
BaKyyMe CO CKOPOCTBIO CBETA.

[Ipouecc npeBpalieHus SHEPrUU U3IYyYEHHs] BO BHYTPEHHIOI 3HEPIHIO MOIJIOIIAOLIEr0
TeJa Ha3bIBAETCS MOTJIOIICHUEM.

Teno, koTOpoe XapakTepu3yeTcss HAauOOJIBIIEH YHEPTUESH U3ITyUEHUS IS BCEX YaCTOT I10
CPaBHEHMIO ¢ COOCTBEHHBIM U3JIyY€HUEM JPYTUX TeJl, Ha3bIBaeTCs a0COIIOTHO YEPHBIM.

W3nyuenue B y3KOM HHTEpBaJIC YaCTOT HAa3bIBAETCS MOHOXPOMATHUECKUM.

N3nyuenune B MHTEpBaje BCETO CIIEKTPa YaCTOT HAa3bIBAETCS MHTETPAIBLHBIM U3JIyYEHHUEM.

Tema 12. Koadpuuuent tensioornaun. OcHOBBI TeOPUH NMO00HS.

JuddeperunanbHoe ypaBHEHHE TEIUIOOTAAYM BBIBOJAUTCS HA OCHOBE aHAJIM3a SIBICHUS
TEI1000MeHa B MECTE COIIPUKOCHOBEHUS TETJIOHOCUTENSI CO CTEHKOM.

OCHOBBI TeOpUH 10/100US PU3UUECKUX SABICHUN

KoHBekTHBHBIN TEMIOOOMEH ONMUCHIBaeTCA cucTeMOl TuddepeHaNbHbIX ypaBHEHUH,
BKJIIOYAOIIUX B ce0s1 ypaBHEHUs TEeNJI000MeHa, TeIIONPOBOIHOCTH, IBUKEHUS U CIUIOIIHOCTH.

CoBOKyIHOCTh U] PepeHITHATBHBIX YPAaBHEHUNM OUYEHb CIIOKHA B PEIICHUH, TIOITOMY B

IpaKTUKE OPUOEraloT K TEOPUM MOA00US, T.K.: A = f(p, ®,0, Y, 1 )

Teopusi mnogo0usa — 370 yueHHe O MOAOOHBIX SBJICHUSAX U MPUMEHSETCS KaK CPEICTBO
000011IeHUs pe3yNIbTaTOB (U3NYECKOTO M MaTEMAaTUIECKOTO SKCIIEPUMEHTA U KaK TeOpeTUYeCKast
OCHOBA JIs MOJICITUPOBAHUS TEXHUYCCKUX YCTPOUCTB.

H03TOMy BBC€IACHBI IIOHATHSA OAHOMMCHHBIX BC€JIWMYHWH, CXOIACTBCHHBLIX TOYECK H
CXOJICTBEHHBIX MOMEHTOB BPEMECHHU.

O[[HOI/IMCHHBIMH Ha3bIBAKOTCA BCINMYUHBI, UMCHOIIIHEC O}IHHaKOBBIﬁ (I)I/IBI/I‘-IGCKI/Iﬁ CMBICJT
U OJIMHAKOBYIO Pa3MEpPHOCTb.

CXOI[CTBCHHI)IMI/I Ha3bIBAKOTCA TAaKHC TOYKHN CHUCTCMBI, KOOp}II/IHaTI)I KOTOpBIX
YIIOBJIETBOPSIIOT T€OMETPUYCCKOMY TTOIOOHTO.

HOI[OﬁHI)IMI/I Ha3bIBAKOTCA SBJICHUA, HpOTeKaIOHII/Ie B FeOMeTpI/IIIeCKI/I HO)IO6HI)IX
CHUCTeMaX, €CJIM Yy HHX BO BCEX CXOJICTBEHHBIX TOUYKAaX B CXOJHbIE MOMEHTHI BpPEMEHHU
OTHOIICHUA OJHOMMCHHBIX BCIWYHUH €CTh IIOCTOAHHBIC YHCJIa, HA3bIBAEMBIC KOHCTaHTaMH
moxoous.

OCHOBY TEOPHH TOI00MS COCTABIISIFOT TPH TEOPEMBI:

l. V HO,Z[O6HBIX SIBJIGHI/II\/'I OAHOMMCHHBIC 4YuCJia OAMHAKOBHI, T.C. p€3y.HBTaTBI OOHOTO
OIIBITA WJIA PacyeTa IMO3BOJIIOT CYIUTh 000 BCEX SBICHHSX MOA0OHBIX HCCIACIYEMOMY.




2. Ecnu usnueckoe SBICHUE OIMMUCHIBACTCS CUCTEMON TU(PepeHINaIbHbIX YpaBHEHHH,
TO YHCIIa TTOA00US MOTYT OBITH TONy4YeHBI U3 JuddepeHanbHbIX ypaBHEHHH, OMMCHIBAOIINX
IIOCJIEIHEE SBJICHUE.

3. [logoOHBI ke SBICHUS YCIOBUS, OJHO3HAYHOCTH KOTOPBIX MOJOOHBI MM KPUTEPHUH,
000U KOTOPBIX OJIMHAKOBEI.

4.3. IlepeyeHb TeM JIEKIHUIA.

O0OBéM, yacoB
No
Tema nekuun (bopma obyuenna
/1
oYHas 3a04yHas

Pa3nen 1. Texuuveckasi TEepMOAUHAMHUKA 12 5

1. [Tema 1. BBenenue B IUCHUIUTUHY 1

2. [Tema 2. Tel0eMKOCTE CMECH T'a30B 2
3. [Tema 3. IlepBblii 3aKOH TEPMOAMHAMHUKH 2 2

4. [Tema 4. ConeprxaHue BTOPOTO 3aKOHA TEPMOJIMHAMHUKH 1
5 Tema 5. MccnenoBanue TepMOJUHAMUYECKUX [IPOLIECCOB U 2 1

" [BTOpPOI 3aKOH TEPMOIUHAMUKH

6. [Tema 6. MneanbHble 1ukiIbl opinHeBoix JIBC 2 -
7. [Tema 7. BnaxxHblit BO3AyX 1 1
8. [Tema 8. BoasHoii map 1 1
Pasnen 2. Teopusi Temiood0MeHa 8 1

9. [Tema 9. OcHOBBI TEOPUH TEIIOMPOBOIHOCTH 2
1

10. [Tema 10. KoHBEKTHBHBINA TEINIOOOMEH 2
11. [Tema 11. Teruonepenaya. TemnooOMeH H3Ty4eHHEM 2 -
12 Tema 12. Koaddunuent remnooraaun. OCHOBBI 2 )

" Ireopreopun nomoous

Bcero 20 6

4.4. IlepeyeHb TeM NPaKTHYECKUX 3aHATHH (ceMuHapoB) He npegycMmoTpeno

4.5. IlepeyeHnb TeM J1a0OPATOPHBIX padoT.

O0BEéM, yacoB

Ne .
i Tema taboparopHoii paboThI (bopma 0by4enns
OyHast 3a04Has
Pasnen 1. Texunudeckasi TepMOAMHAMHUKA 14 4
1. [Tema 1. OnpeneneHue TENIOEMKOCTH BO3AyXa 6 2
2 Tema 2. MccrienoBanue mpouecca Cyuku BIaXXKHbIM 8 2
" [BO3AYXOM




Pa3nes 2. Teopus TenyiooomMena 14 4
3 Tema 4. Onpenenenue ko3P PuIpeHTa 6 5
" [TeTTONPOBOHOCTH MaTepuaja
Tema 5. DKCIIEpUMEHTAIbHOE UCCIIEIOBaHUE
4. |KOHBEKTHUBHOTO TEIJIOOOMEHA IPH CBOOOTHOM 8 2
ITBUKCHUH BO3TyXa
Bcero 28 8

4.6. Buabl caMoCcTOATEIbHOM PadoThl CTY/I€HTOB M NepeYeHb Y4eOHO-MeTOAuYeCKOro
o0ecreyeHus ISl CAMOCTOSITEIbHOM PadoThl 00y4ar0OIUXCsl.

4.6.1. IloaroroBka K ayMTOPHBIM 3aHATUIIM

VYyeOnass nucuuruinHa «TeruioTeXHUKay SBISAETCA TEOPETUUYECKOM, JaeT CTyIAeHTaM
KOMILJIEKCHOE TIPECTABICHNE O TEXHUYECKOH TEPMOAMHAMUKE, a TAKXKE O TEOPUH TEII00OMEHa.
AyIUTOPHBIC 3aHSTUS MPOBOJATCS B BHJIE JIAOOPATOPHBIX Pa0dOT — ATO OJIHA M3 BaKHEHIINX
dopm oOydueHus ctyneHTOB. [IpOBOIUTCS C MEIBIO 3aKPEIUICHHWSI W YriayOJICHHUsS 3HAHWH I10
TEIUIOTEXHHKE. B X0/1e JeKIMii pacKphIBAIOTCSI OCHOBHBIE BOIIPOCHI B paMKaX paccMaTpUBaeMOn
TEMBI, JICTIAIOTCS AaKICHTHl Ha HamboJiee CIIOKHBIC W HHTCPECHBIC IOJIOKCHHS H3y9aeMOTO
Marepualia, KOTOPbIe JIOJKHBI OBITh MPUHATHI CTYACHTAaMH BO BHHUMaHWE. Marepuaibl JCKIHid
SBJISIIOTCS OCHOBOM JJIi TOATOTOBKM CTyACHTa K JabopaTopHbiM paboTam. JlaGoparopHbie
paboThI MOTYT IPOBOIUTHCS B (hOPME TUCKYCCUH, KPYTJIOTO CTOJIA.

[Tpu moAroTOBKE K JIAOOPATOPHBIM PA0OTaM CTYICHT JOJDKEH:

- U3y4YUTh PEKOMEHIYEMYIO JIUTEPATYPY;

- TPOCMOTPETHh CAMOCTOSATEIBHO JIOTIOIHUTEIBHYIO JIUTEPATYPY N0 U3YdaeMON TeEME;

- 0e3 3aTpyAHEHHs OTBEYATh HA BOMPOCHI, MpeiaraeMble K JAaHHOU TeMe.

OcCHOBHOH 11€7bI0 JTAOOPATOPHBIX PAOOT SBJISIETCSI KOHTPOJb 32 CTENEHBIO YCBOCHUS
NPONUAEHHOTO MaTepualia, XOJIOM BBITIOJHEHHS CTYJEHTAaMH CaMOCTOSITENIbHON padoThl U
paccMoTpeHre HanboJiee CIIOKHBIX U CIIOPHBIX BOITPOCOB B paMKax MPOHICHHON TEMBI.

4.6.2. Ilepevyenb TeM KypcoBbIX padoT (nmpoektoB). He npexycmorpeno

4.6.3. Ilepeyenr TemM  pedepaToB, pacyeTHO-Tpapuyeckux pador. He
HPETyCMOTPEHO

4.6.4. TlepeyeHb TeM M Y4eOHO-METOAMYECKOT0 0OecneyeHHs A5 CAMOCTOSITeJILHOM
padoThI 00y4aroIuXxCs.

O0BéM, U

VY4eOHO-METOINYECKOE

Nen/m |Tema camocTOsITETIFHOM pabOTHI dbopma oOyueHus

oOecrieueHne
OYyHas |3a04yHad

Paspea 1. Texunueckasi TepMOAMHAMHMKA

Kosecunyenko B.A. Jlekuuu no
Temjorexnuke. — Jlyranck: QOO
«BupryajibHas peajbHOCTbY, 64 90
2008. — 168 c. [31eKTpPOHHBII
pecypc]
1. |BBeneHue B AMCUUIUINHY ctp.8-13 2 5
2.  (TermmoemMKOCTh CMECH Ta30B ctp. 14-29 10 10
3. |[lepBblii 3aKOH TEPMOAMHAMUKHI ctp.30-39 10 10
4.  |Conepx»aHue BTOPOTO 3aKOHA ctp. 50-60 8 15




TepPMOAVHAMUKH
HccnenoBanue
5. HIeAOBArH ctp.40-50 10 15
[TePMOIMHAMHUYECKHX MPOIECCOB
6. VneanbHbIE UKIIBI TOPIIHEBBIX c1p. 63-70 10 15
JIBC
7.  |BrmaxHslii BO31yX ctp. 71-75 7 10
8.  [BoasHoii map cTp. 84-89 7 10
Pasznen 2. Teopusi TenmiooomMena
Konecuuuenko B.A. Jlekuuu no
Temorexnuke. — Jlyranck: OOO
«BupTyajibHasi peajbHOCTbY, 32 40
2008. — 168 c. [31eKTPOHHBbI
pecypc]
9 OCHOBBI TEOPHH ctp.127-138 8 10
' [TeIIONPOBOIHOCTH
10. |KOHBEKTHBHBIH TEMIIO0OMEH cTp.139-142 8 10
T .T
11, eronepenayva. TemnnoooMen c1p.150-163 8 10
M3JTy4YCHUEM
Koa¢pdunuent remioornaum.
12. bpun A o1p.142-149 8 10
(OCHOBBI TEOpPHUH MOAOOHS
Bcero 96 130
4.6.5. Jlpyrue BHbI CAMOCTOSITEILHOW PadOTHI CTY/IEHTOB.
He npenycmoTtpeHo.
4.7. IlepeyeHb TeM M BU/I0B 3aHATHI, IPOBOJAMMbIX B HHTEPAKTUBHOM dopme
Ne WutepaxtuBHbIi | O0beM,
®dopma 3aHATUA Tema 3anaTus
n/m METOJ q
1. Jlexuus BBeaenue B aucuumiviay Huckyccun 1
2. Jlexknus CMech uaeanbHbIX Ta30B Huckyccun 1
3 Jlexuus BBenenue B qucuumine Huckycen, 2
' a A fHCTL y 1e0aTsl
4, Jleknus TenmoeMKoOCTh CMECH ra3oB Macrep knacc 2
. HMuckyccun,
5. Jlexnusg [TepBbIii 3aKOH TEPMOTUHAMUKHI 1
nebatobl
"
6. Texuns cCrel0BatHe TEPMOAMHAMUMECKHX Jinckycenn 1
MPOIIECCOB U BTOPOH 3aKOH TEPMOIMHAMHUKHI
ConepraHne BTOPOTo 3aKOHa HWCKYCCUHU
7. Jlexnus AEP p Hluciey ’ 1
TEPMOJANHAMUKU nebathbl
8. Jlexknus WneanbHbie 1UKIIbI opiiHeBbix JIBC Macrep knacc 2
9. Jlexknus OCHOBBI TEOPHH TEIUIONPOBOIHOCTH Huckyccun 1
10. Jlexuus KoHBeKTHBHBIH Tem1000MeH Mactep kiacc 1




11. Jlexknus Tennonepenaya. TermmooOMeH n3ydeHueM Juckycenu, 2
J1e0aThl
K HLMEHT Ter100Taaun. OCHOBBI HUCKYCCUU
12, Texuns 03 dunment rertoornaun. OcHO Huckyccun, 2
TEOPHUH I10100US e0arTsl
JlaboparopHas
13. OrnpeziesieHne TeIIIOEMKOCTH BO3TyXa AHaN3 2
pabora
14 JlabGopatopnast | MccrnenoBanue npoiecca Cyluku BIa>KHBIM AHamu3 4
' pabora BO3JIyXOM
15 JlaboparopHast | DKClIepUMEHTAJIbHOE U3yUEHHE Mpoliecca AHan3 2
' pabora aanabaTHOrO UCTEUCHHUS BO3AyXa dyepes
JlabopatopHas Omnpenenenue KoddpuIeHTa
16. parop pea bun Amnanus 2
pabota TEIUIONPOBOAHOCTH MaTepHaa
JlaGoparopHas OKCIEePUMEHTAILHOE HCCIICAOBAHIE
17. parTop P a Amnanus 2
paborta KOHBEKTHBHOT'O TEIUIOOOMEHA TPH
5. (I)OHII OLCHOYHbBIX CPEACTB 1JIfl MPOBCACHUA l'IpOMe)KyTO‘-IHOﬁ

arrecranmmmu

[TonHoe onucanue (oHA OLIEHOUHBIX CPEJCTB TEKYIIEH U MPOMEXKYTOYHOM aTTecTaluu
00y4aroIuxcst ¢ MepeyHeM KOMIIETEHLIUH, ONMCaHUEM I0Ka3aTeNeil U KpUTepHeB OLEHUBAHUS
KOMIIETEHIIMM, IIKaJI OLIECHUBAHMS, TUIIOBbIE KOHTPOJIBHBIEC 3aJaHUSI 1 METOANYECKHUE MAaTEpUaIIb

MMpCACTABJICHLI B ITPHUJIOKCHHUHA K HacTosIIeH [mporpamMmme.

6. YuyeOHO-MeTOAHMYECKOE O0ecreYyeHre TUCIUIINHBI.

6.1. PexoMeHnayemasi iuTepartypa.
6.1.1. OcHoBHAas JIUTEpPaTYpAa.

ABTOp, Ha3BaHWE, MECTO WU3JIaHUSA, U3]1-BO, TOJl U3/IaHUS, KOJTUIECTBO Kom-Bo k3.
Ne n/m
CTpaHHUII B OHOII.
1 JlapukoB H.H. Terutorexnauka: Y4e0. ais By30B. — 3-€ U3]1., iepepao. 43
" gon. — M.: Ctpoiinzgaar, 1985. — 432 c., ui.
Konecanuenko B.A. Jlekiuu o terorexauke. — Jlyranck: OO0
2. 50
«BupryanbHas peaabHocTh», 2008. — 168 c.
Kpyrios I'. A. Tenmorexnuka / I'. A. Kpyrnos, P. U. bynrakosa, E. C.
3. [Kpyrnosa. — 4-e u3j., crep. — Cankr-IlerepOypr: Jlans, 2022, — 50
P08 c.
Jlenenena I'. A. IIpakTukym mo TerioTexHuke: yaeOnoe mocodue / I
A. Jlenenesa, JI. B. I'ypbsiHoB. — Boponex : Muuypunckuii 'AY, JJIEKTPOHHBIN
4. 9
2008. — 65 ¢. — TekcT: 3eKTpoHHbIH // JIaHb: 3JIEKTPOHHO- pecypc
onbmoreunas cucrema. — URL: https://e.lanbook.com/book/47193
6.1.2. JlonotHuTE/ILHASI IUTEPATYPA
Ne i/t ABTOp, Ha3BaHWE, MECTO U3IaHUS, U311-BO, TOJI U3TAHHUSI, KOJTUIECTBO CTPAHHI]
Temorexnuka: Yuyeobnoe nocodue / B.A. Kynunos, 3.M. Kapramos, E.B. Ctedantok. -
1. M.: KYPC: HUL] UHOPA-M, 2015. - 424 c. - [DnexkTpoHHBIH pecypc].
URL.: http://znanium.com/bookread2.php?book=486472.
Bugun 0. B. Texanueckas TepMOAMHAMHKA U TEIIIOMAacCOOOMeH: yueOHoe mocobue /
2. [lO. B. Bugun, B. C. 3n106un. — Kpacnosipck: COVY, 2020. — 332 c. — ISBN 978-5-

7638-4212-8. — TekcT : aneKTpoHHBIH // JIaHb: 371€eKTpOHHO-0MOIMOTeYHAs CUCTEMA. —



http://znanium.com/bookread2.php?book=486472

Ne i/ ABTOp, Ha3BaHWE, MECTO U3IaHUS, U311-BO, TOJI U3TaHUS, KOJTUICCTBO CTPAHHI]

[DnexrponnsIil pecypc]. URL: https://e.lanbook.com/book/181569

TepMoMHAMUYECKHE W TETNIOOOMEHHBIC TIPOIIECChI TEXHUYECKUX CUCTeM. Teopwus,
Bagauu, ynpaxknenus, tectol / A. I1. Yxanos, JI. A. Yxanos, O. C. Bonoasko, A. I1.

3. |beruenun. — Cankt-IlerepOypr: Jlanb, 2023. — 260 ¢. — ISBN 978-5-507-46982-6. —
TekcT: a7eKTpoHHBI // JIaHb: 3MEeKTPOHHO-O0NOIMOTeYHAs cucTeMa. — [ DJIEKTPOHHBIN
pecypc]. URL: https://e.lanbook.com/book/352178

6.1.3. [lepuoauyeckue U3TaHUA
HepI/IO[[I/I‘IGCKI/Ie n3aaHuA HpI/I I/ISy‘-ICHI/II/I AUCIHUIIJINHBI HE HpeIIYCMOTpeHBI.

6.1.4. MeToauuyecKue YKa3aHusl NJjst oﬁyqammnxcﬂ M0 OCBOCHHMIO TUCHUIIJIMHBI

Ne /i ABTOp, Ha3BaAHUC, MCCTO U3JIaHHWA, U3]1-BO, 'O U3JaHUs, KOJIMYCCTBO CTPAHHI]

Prokxuit C.B., 3axapoB C.A., MeTonudeckue yka3aHus K JJa0opaTOpHBIM paboTam 1o
1. TemnoTexHuke» CTyAeHTaM JHEBHOW U 3a04HOI PopM 00yUEeHHS O HAIPABICHUIO
monrotoBku: 35.03.06 —«Arpounxenepusi» - Jlyranck: JIAY, 2023 — 39 c.

6.2. Ilepeyenb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANIMOHHONH  ceTH
«uTepHeT» (1a1ee - ceTh «AHTEPHET»), HEOOXOAMMBIX IJIs1 OCBOCHH S THCIHIIJIHHbI

Ne n/mn HazBaHnue nnTepHeT-pecypcea, ajipec U pekuM JOCTyma

1 Bcepoccuiickuii ”HCTUTYT HAYYHOW U TEXHHUYECKOW MHPOPMALIUU [ DIEKTPOHHBIH
" |pecypc]. URL: http: //elibrary.ru/defaultx.asp (mara obpamenus: 20.05.2023).
Hayunas snextponHast Oubnnorexa [ DnexkTpoHHbId pecypc]. Pexxum noctyma: http:

2. /www?2. viniti .ru (zata obparenus: 20.05.2023).
3 MUHKHCTEPCTBO CENbCKOTo X03sicTBa PO [Dnektponnsiit pecype]. URL: http:
" Jlwww.mcx.ru/ (nata obpamenus: 20.05.2023).
Hayunast morickoBas cuctema Scirus, MpeHa3HaueHHas JIJIs TOMCKa HayYHOU
4 MH(GOpMaIlMK B HAYYHBIX JKypHaIaxX, IePCOHANBHBIX CTPAHUIIAX YUYEHBIX, CATOB
" [YHMBEpPCUTETOB Ha aHTJIMHCKOM M PYyCCKOM SI3bIKax. [DnekTpoHHbIH pecypc]. URL:
http://www.scirus.com/ (mara obpamienus: 20.05.2023).
5 DIIeKTPOHHO-OUOIMOTEeUHAs CUCTeMa U31aTeNbeTBa «JlaHby» [DIeKTpOHHBIN pecypc].

Pesxum nocryma: http://elanbook.com/books/ (nata obpamenus: 20.05.2023).
DnekTpoHHas oubimnoreka «Hayka u TeXHUKa»: KHUTH, CTaThU U3 KYPHAJIOB,

6. |omorpaduu. [DnextponHsiil pecypc]. Pexxum nocryma: http://n-t.ru/ (nara obpamenus:
20.05.2023).

v Hayku, HaydHbBIE UCCIIETOBAHNS M COBPEMEHHBIC TEXHOJIOTUH [ DIIEKTPOHHBIN pecypc].
" |Pexxum mocryna: http://www.nauki-online.ru/ (nara obpamenus: 20.05.2023).

8 [ToTHOTEKCTOBBIC AIEKTPOHHBIC OMOIMOTEKH [ DIEKTPOHHBIHN pecypc]. Pexxum moctyma:
" |http: //www.aonb.ru/iatp/quide/librar y.html (naTa o6parmenus: 20.05.2023).

6.3. Cpeacrsa obecneyeHUs1 OCBOCHH S JUCHUNIHHBI.
6.3.1. KomnbroTepHbie 00y4alime 1 KOHTPOJIHPYHOLIHeE NPOrpaMMBbl.

OyHKIMS TPOTPAaMMHOTO 00ecTIeueHUs
No | Bux yueOnoro |HammeHoBaHue mporpaMMHOTO YHEI porp

n/n 3aHATHS obecneueHus MOJIETHPY
KOHTPOJIb oOyyaromas
fomras

1 {lekuuu Microsoft Office 2010 Std i i 4

2 laboparopubie |Microsoft Office 2010 Std.



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/
http://elanbook.com/books/
http://n-t.ru/
http://www.nauki-online.ru/
http://www.aonb.ru/iatp/guide/library.html
http://www.aonb.ru/iatp/guide/library.html

6.3.2. Ayauo- u BUI€ONOCOOusI.

Ne i/t Bun nocobust HaumenoBanue nocooust
1. Buneodmibsm TepMoIMHAMUYECKHE MTPOLIECCHI
2. Buneodpuibsm i-d AuarpaMma BIaKHOTO BO3/yXa
3. Buneodmibsm I-S auarpamma BOJSIHOTO mapa
4, Buneodunbem Terutiooomen

6.3.3. KoMnbloTepHble npe3eHTaIUN Y4eOHBIX KypcoB. He nmpeaycmorpeno
7. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HeOOXO0AMMOM AJIs1
0CYyIECTBJIEHHSI 00Pa30BaTEJIbLHOI0 MPOLECca MO JUCIUIIMHE

HanmMeHnoBaHue o60pyn0BaH-

Ne | HBIX yueOHBIX KAOMHETOB, [TepeueHb OCHOBHOTO 00OPYI0BaHMS, PUOOPOB U
/Tl | OOBEKTOB ISl MPOBEICHUS MaTepUasoB
3aHITUN
- xotes1 KB-300M;
JIeKunoHHbIE ayAUTOPUH - reriorereparop TI'-75;
1. WHXCHEPHBIH (aKkynbTeT - TpalyCHUKH aJ1sl u3Mepenus remmneparyp “C;
naboparopus TEIUVIOTeXHUKH | - U-00pa3Hblil nudmaHomeTp;
2M-109 - IcuXpomeTp AccMmaHna;
- CYETUHK pacxoja BO3yXa;
- IJIaKaThl TEPMOJUHAMHUECKUX TPOIIECCOB;
- IJTaKaT KOHBEKTUBHOTO TEILIOOOMEHa,;
- Tabmuua Jis ONpeNeNeHHus MapaMeTpoB HEKOTOPBIX
HJCATbHBIX Ta30B;
- i-d TuarpaMma BIa)KHOTO BO3/yXa;
- i-S auarpamMma BOJISIHOTO TIapa.
[1aTh cTEeHIOB A TPOBEAEHUS 1a0OPaTOPHBIX paboT:
AynuTopuu JJI IPOBEICHUS | - ONPEICIICHHIE TEIUIOEMKOCTH BO3/IyXa;
nabopaTOpHBIX U MPAaKTHUe- | - UCCIEAOBaHUE MPOIIECCca CYIIKU BIaKHBIM BO3/IyXOM,
CKUX 3aHSITUI - ompexaeneHue  Kodd@uIMEeHTa  TETUIONPOBOIHOCTH
2. WHXEHEPHBIH (HaKyIbTeT MaTtepuana,
naboparopus TEIUIOTEXHUKH | - OKCICPUMEHTAIBHOE HCCIICIOBAaHUE KOHBEKTUBHOTO
2M-109 TeriooOMeHa py CBOOOAHOM JABM)KEHUU BO3/yXa,
- JKCIEPUMEHTAIbHOE HM3y4YeHHE Ipolrecca aanadaTHOTO)
WCTEUCHHUS BO3TyXa UYepe3 CYKUBAIOIIEECs COTIIO0
AYIATOPHH JUTS TPYNIOBBIX U] - TaOMIa I ONpPEJISIICHHS MapaMeTpPOB HEKOTOPBIX
WHIVBUIYaIbHBIX UJealbHBIX Ta30B;
3. | KOHCYNbTAIil HHXKEHEPHBIH | - TICHXpPOMETp ACCMaHa;
dakynpTeT - TpalyCHUKH 75l u3Mepenus temmeparyp “C;
7a00paTopus TEIUIOTEXHUKU | - I-d IuarpaMma BIa)KHOTO BO3/yXa;
2M-109 - 1-S nmuarpamMmMa BOJITHOTO Tapa.
[Tomemenue s XpaHeHust k| - TabdWIa IS ONpeACNiCHUS IMapaMeTPOB HEKOTOPHIX
npoUIaKTHIECKOro 00CTy- |  HAeaIbHBIX Ta30B;
JKUBaHUS yueOHOro o0opyno-| - mcuxpomerp AccMmaHna;
4. BaHUs (MHKEHEPHBIN - TPalyCHUKH JJisl u3MepeHus remmeparyp “C;

bakyapTeT
naboparopust TEMIOTEXHUKU

2M-109)

- i-d quarpamma BIIQXKHOTO BO3/yXa;
- 1-S muarpamMma BOJSHOTO Tapa.




8. MesxkaucumniIMHapHble CBA3H

IIporoxoa
COIJIaCOBaHUs paboyell MporpaMMsl ¢ IpYIrUMHU AUCHUIUIMHAMU

HanmeHoBaHWe JUCIIUTIINHEI,

Kadenpa, ¢ xotopoit

ITpennoxenus o6 uz-
MEHEHHUSX B paboyeii

C KOTOPOU MPOBOIUIIOCH MIPOBOANIOCH [Moanucek 3aB. kadeapoit
nporpamme. 3aKI0ueHHe
corijlacoBaHue corjlacoBaHue
00 uTOrax CorjiacoBaHus
Kadenpa
AH(OPMAIIMOHHBIX
Maremartuka, ®usuka Gop . COrJIacOBaHO
TEXHOJIOTHH,
MAaTEeMaTHKH ¥ PU3NKH
Xumust Kadenpa xumun COTJIaCOBaHO




JIuct n3mMeHeHuit pabodelt IporpaMMel

IIpuaoxenne 1

Howmep
W3MEHEHUS

Howmep
MPOTOKOJA
3aceaHus

kadeapsl U gaTa

CtpaHuiisl ¢
H3MEHEHUSIMUA

IlepedeHb OTKOpPpEK-
THUPOBAHHBIX MYHKTOB

IToanuce 3aBe-
JTYIOIIIETO
Kadeapoi




IIpuaoxenne 2

JIvcT nepuoguecKuX NpoBepoK paboueii mporpaMMel

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

Jara

IToTpebHOCTD B
KOPPEKTHPOBKE

[lepeuens MyHKTOB, CTP.,
pasnenoB, TpeOyomux
U3MEHEHUI




IIpuaoxenne 3

MUHUCTEPCTBO CEJIbCKOI'O XO3AMCTBA POCCUMCKOM ®EJEPAIIMN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIDKETHOE OBPA30BATEJIBHOE
YUYPEXJIEHUE BBICIIIETO OBPA30OBAHUSA «JIYT AHCKHMI T'OCYJAPCTBEHHBIM
ATPAPHBIN YHUBEPCUTET UMEHU K E. BOPOILIIJIOBA»

®OH/I OHEHOYHbIX CPEIACTB
0 IUCUMINIMHE «TeruioTexHukay»

Hampasnenne noarorosku: 05.03.06 Arpounxenepus

HamnpaBnennocts (mpoduis): TexHHUEeCKHE CUCTEMBI B arpoOn3Hece

YpoBeHb nmpodeccrnoHanbHOro 00pa3oBaHus: OakataBpuaT

I'ox vauama moaroroBku: 2025

Jlyranck, 2025



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

Kon xonTpO- DopMyJIHPOBKA WNHpukatopsl Ortan (ypoBeHb) ITInanupyemslie HanmenoBanue HanmenoBaHnue o11eHOYHOTO
JIUpyeMou KOHTPOJIUPYEMOU JIOCTHYKEHUS OCBOCHUS pe3yNbTaThI MoyIeHt u (Wm) cpeJicTBa
KOMIIC- KOMIICTCHIINU KOMIICTCHIINHN KOMIICTCHIINHU O6yTI€HI/I${ pa3aciioB TGKYI]_[I/Iﬁ HpOMe)KYTO‘IHaH
TCHIUHN JUCHUITIIUHBI KOHTPOJIb arTrecranus
OIIK-1 Crocoben OIIK-1.2. ITepBbrii aTan 3HATE: ocHOBHI | Pa3nen 1. TecTsl

pemats TUNOBHIE | JleMoHcTpupyeT | (TTOPOroBBIit TEXHUYECKON TexHuueckas 3aKpLITOrO THIIA
3aJa4u U HUCIOJb3YET YPOBCHB) TEPMOJMHAMUKHI TepMOJIMHAMUKA
npo(hecCUOHANIBH | 3HAHUS ra3oBelx  cMmeceil, | Paznen 2. S
OH JeSITeJIbHOCTH | OCHOBHBIX TepMoHamuyeck | Teopust
Ha OCHOBC | 3aKOHOB ue MIPOIIECCHI, | TETUI0OOMEHa
3HAHUMN €CTEeCTBEHHO- OCHOBBI TEOpUHU
OCHOBHEBIX Hay4HbBIX u TEII000MeHa
3aKOHOB obmernpodeccu | Bropoii stan Ymers: Paszpgen 1. Tectsr
MaTEMaTUYECKHUX | OHAJIBbHBIX (IPOBUHYTHIA IIPOU3BOJAUTH Texnnueckas OTKPBITOr'O THIIA
M €CTECTBCHHBIX | IMCLMIIIMH IJIs YPOBEHb) TEILIOBBIE TEPMOAMHAMHKA (BOTIPOCHI 17I5t
HayK ¢ | pemenus pacuerTsl, onpoca)
MIPUMEHEHUEM THIIOBBIX 3aJad 3¢ hexTUBHO SK3amen
nH(pOpMaAIMOHHO- | B obnactu HCII0IL30BaTh
KOMMYHUKAI[MOH | arpOUH)KEHEpHU sHEprocOeperaroly
HBIX TEXHOJIOTUH | U He TEXHOJOTUH B

00JIaCTH CENBCKOTO

XO03sICTBa

Tperwuii oTan HNMeTh HABBIKHM: Paznen 1. IpakTryeckue
(BBICOKUIT YPOBEHB) MHIKeHEPHBIMHU TexHUYeCKas 3a7aHus
METOJaMH pacueTa ;zp:ﬁ;ngaMHKa Ssanen
TEIIOBEIX
Teopus
Tiporeccos TermiooOMeHa




OIIUCAHHUE TTOKA3ATEJIEM M KPUTEPUEB OLIEHUBAHUA KOMITIETEHIIAM,
OINUCAHHME HIKAJI OHEHUBAHUA

Ne | Haumeno | Kpatkas IIpencraBnen | Kpurepuu oueHuBaHus [xana
n/ | BaHue XapaKTePUCTHKA ue OIICHUBAHHUS
I OIICHOYHO | OILIEHOYHOTO CPEJCTBa OLIGHOYHOT' O
ro CpeacTBa B
CpencTBa ¢donne
1. | Tecr Cucrema TecroBbie B Tecre BoimoaneHo 90-100% Ouenka
CTaHJAPTU3UPOBAHHBIX | 3aJaHUSL 3aJaHui «Omauunoy (5)
3aJaHUH, MO3BOJISIOIIAS
HU3MEPUTh YpOBEHb
3HAHUU.
B Tecte BmImomHEHO Oonee 75- | Onenka
89% 3ananuit «Xopowo» (4)
B rtecte BemonaeHo 60-74% | Ouenka
3a7aHui «Yooeremesopu
menvroy» (3)
B Tecte BeImmomHeHO MeHee 60% | Onenka
3a7aHui «Heyodosnemesop
umenvHo» (2)
2. | Ompoc ®opma paboTsl, Bonpocs! k IIponeMoHCTpUPOBaHBI Ouenka
KOTOpast MO3BOJISIET orpocy TIpeIoIaracMele otBeThl; | «Omauuno» (5)
OLIEHHUTh KPYro30p, HpaBHIBHO HCIIOJIb30BaH
yMEHHE JIOTHYECKU ITOPUTM 0OOCHOBAHUI BO BpeMs
MOCTPOUTD OTBET, paccyxIeHud;  ecTb  JIOTHKa
yMEHHUE paccyxaeHui.
MPOJIEMOHCTPUPOBATD [IponemMoHCTpHPOBaHBI Ornenka
MOHOJIOTHYECKYIO pEb mpejnojiaraeMpie  OTBEThI, ecTh | «Xopouo» (4)
1 MHBIC JIOTHKA paccyXIeHHH, HO
KOMMYHHUKATHBHEIC
N HETOYHO HCIIOJIb30BaH alrOPHUTM
HaBBIKH. Y CTHBIH OIPOC N
o6/1a5aeT 60IBIIHMH 000CHOBaHUI BO BpeMs
BO3MOKHOCTSIMH paccyxIeHHid U He BCE OTBETHI
BOCIIUTaTEIILHOTO HIOJTHBIE.
BO3JCHCTBHUS, CO37aBast
YCIIOBHS TS IIpoaeMOHCTPUPOBAHBI Ornenka
He(pOpMAIILHOTO MpeanoiaraeMble  OTBETBI, HO | «Ydogremeopu
obuiemus. HENpaBUIILHO UCIIONB30BaH | mensHo» (3)
aITOpUTM 00OCHOBAHUH BO BpeMsI
paccyXICHHIA; OTCYTCTBYET
JIOTHKA PacCyXKICHUI; OTBETHI HE
TOJTHEIE.
OTBETHI HE MPEIICTABIICHBI. Orenka
«Heyoosnemeop
umenvHo» (2)
3. | Jlabopar | HampasieHo Ha Jlaboparopr | I[IpogeMoHCTpHUPOBAHO Ornenka
OpHbIE OBJIQJICHHE METOJAMH U | BIM paboTaM | cBOOOJHOE BIaJCHHE «Omauuno» (5)
3aHATHS | METOIUKAMH U3y4aecMOn po¢heCCHOHATBHO-TIOHTHHHBIM

JUCIUIUTAHBL. 115
pelieHus npeagaraercs
peluTh

anmnapaToM, BIaJeHHe METOJaMU
U METOAUKAMU IUCLIUILIAHEL
TToxa3aHbl criocobHOCTH




Hanmeno
BaHHE
OLIEHOYHO
ro
cpencTaa

Kpatkas
XapaKTEepUCTHKA
OIIEHOYHOT'O CPEJICTBA

IIpencraBnen
ue
OIICHOYHOTO
cpencTsa B
¢donge

Kpurepuu onennBanus

[kana
OILICHMBAHMS

KOHKPETHOE 3a/IlaHHe
(curyamuio) 6e3
MIPUMEHEHHS
MaTeMAaTHYCCKUX
pacueToB.

CaMOCTOSATEIBHOTO MBIIUICHHUS,
TBOPUYECKON aKTUBHOCTH.
3agaHue BBINOIHEHO B TOJTHOM
o0beMe.

[IpoIeMOHCTPUPOBAHO BJIaJCHUE
poQeCCHOHANTBHO-TIOHSTHHHBIM
anmapaToM, 0pd MPUMEHEHUH
METOJOB ¥ METOIUK JUCLUATIIIUHBL
HE3HAYUTEJIbHBIE HETOYHOCTH,
IOKa3aHbl CII0COOHOCTH
CaMOCTOSITEJIBHOTO  MBIIUICHUS,
TBOPYECKO#M AKTUBHOCTH.
3amaHue BBINOIHEHO B IIOJHOM
o0beMe, HO C HEKOTOPHIMH
HETOYHOCTSIMH.

Ornenka
«Xopouwoy (4)

[IpoIeMOHCTPUPOBAHO BIAJICHUE
npoQeCCUOHATBHO-TTOHIATUIHBIM
anmapaToM Ha HH3KOM YPOBHE;
JOITyCKAIOTCA ~ OIIMOKH  TIpU
MPpUMCHEHUN METOAOB U METOJUK
IUCUMITIAHEI. 3amanue
BBITIOJTHEHO HE MOJHOCTHIO.

OreHka
«Yooeremesopu
menvno» (3)

He MPOAEMOHCTPUPOBAHO
BIIAZICHUE npodeccrHoHaIHHO-
MOHATUIHBIM arnmnapaTrom,
MEeToaMu u METOIUKaMH
JUCUUIUIAHBL. 3ananue HE
BBIIIOJIHEHO.

Orenka
«Heyoosnemesop
umenvroy» (2)

JK3aMeH

KonTponbHaoe
MEpOIpHUsITHE, KOTOPOE
IIPOBOJIUTCA IO
OKOHYAHWH U3YYCHUS
JUCHUTUINHBL

Bompocs! k
9K3aMeHy

[Noka3aHo 3HaHHE TCOPUH
BOIIPOCa, TIOHATHITHO-
TEePMHHOJIOTHYECKOr0 arnapara
JUCHUIIINHBI; YMCHUC
aHAJTU3UPOBATh MPoOIEMY,
COZIepIKaTEeNIbHO U CTHIMCTUYECKU
TpaMOTHO U3Jjilaratb CyThb
BOIpPOCa; rTyOOKO MOHUMATh
MaTepHa; BlaJcHuIe
AQHATUTUYECKUM CIIOCOO0M
U3JI0XKEHHS BOIIPOCA, HAYYHBIX
UJieii; HaBBIKAMH apryMEHTALUH 1
aHanuza GaxkToB, COOBITHH,
SIBJICHUH, IPOIIECCOB.
BricraBnsieTcs oOydaroniemycs,
MIOJTHO, TMOAPOOHO W T'PaMOTHO

OTBETHBIIEMY  Ha  BOIPOCHI
6mera " BOIIPOCHI
9K3aMEHATOPA.

OrneHka
«Omuuuno» (5)

IToka3aHo 3HaHME OCHOBHBIX
TEOPETUUECKHUX MOJIOKEHUI
BOIIPOCA; YMEHHE aHAIU3UPOBATh
siBeHUsI, (PaKThI, ISHCTBHS B
paMKax BOIpoca; CoAepKATEIbHO
U CTUJIUCTUYECKH TPAMOTHO
H3Narath CyTh BOIIPOCA, HO UMEET
MECTO HEJOCTATOYHAS IOJHOTA
OTBETOB TI0 U3JIaTAEMOMY
Bompocy. [IpoaemMoHCcTprpOBaHO
BlIaJIEHNE aHATUTHYSCKUM

Omnenka
«Xopowo» (4)




Hanmeno
BaHHE
OLIEHOYHO
ro
cpencTaa

Kpatkas
XapaKTEepUCTHKA
OIIEHOYHOT'O CPEJICTBA

IIpencraBnen
ue
OIICHOYHOTO
cpencTsa B
¢donge

Kpurepuu onennBanus

[kana
OILICHMBAHMS

CII0cO00M U3JI0KEHHUS BOIIPOCca U
HaBBIKaMH apryMEHTALHH.
BeicTaBisiercst o0ygaromemycs,
MIOJTHOCTBIO OTBETHBIIEMY Ha
BOIIPOCHI OMJIETa U BOIPOCHI
9K3aMEHaTopa, HO JIOMyCTHBIIEMY
IIPY OTBETaX HE3HAYUTEIbHBIC
OLIMOKH, YKa3bIBAIOIIUE Ha
HaJIMYUe HECUCTEMHOCTH U
po0OeJIoB B 3HAHUSX.

IToka3zaHo 3HaHUE TEOpUU
BOTpoca (pparMeHTapHO
(HEeToTHOTA M3JI0XKCHHS
“HPOPMALINH; OTICPUPOBAHHE
MIOHATUSAME Ha OBITOBOM YPOBHE);
YMEHHUE BBIACTHUTH TTIaBHOE,
c(opMyIHpOBaTh BBHIBO/IBI,
MOKAa3aTh CBsI3b B MOCTPOCHUH
OTBETA HE MPOICMOHCTPHUPOBAHO.
Bnanenne ananuTuueckum
CII0COOOM U3JI0KEHHS BOIPOCa U
BJIaJIEHNE HaBBIKAMU
apryMeHTaluy He
MIPOAEMOHCTPHUPOBAHO.
OOyJarommiicst TOMYCTHI
CYIIECTBEHHBIEC OIINOKH MTPH
OTBETaxX Ha BOMPOCH OMIICTOB U
BOIPOCHI DK3aMEHATOpA.

OreHka
«¥Yooeremsopu
menvroy» (3)

3HaHue MOHATUIHOTO anmnapara,
TEOpUH BOTIpOCA, HE
MIPOJIEMOHCTPUPOBAHO; YMEHHE
aHAJTU3UPOBATh yUCOHBIN
MaTepuai He
MPOJIEMOHCTPUPOBAHO; BIaICHNE
aHAJIMTHYECKUM CIIOCOOOM
M3JI0KCHUS BOTIPOCA U BIIaJICHIE
HABBIKAMH apTyYMCHTAIIH HE
MIPOAEMOHCTPHUPOBAHO.
OOyuarommiicss He OTBETHII Ha
OJIMH WJIH JiBa BOTIpoOca Omiiera u
JIOTIOJTHATEIHHBIE BOTPOCHI
JK3aMeHaTopa.

Ornenka
«Heydoeremeop
umenvHo» (2)




3. TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA NJIN UHBIE MATEPHUAJIBI,
HEOBXO/IUMBIE /1151 OIEHKHW 3HAHWI, YMEHUI, HABBIKOB ¥ (UJIN)
OIIBITA AEATEJIBHOCTHU, XAPAKTEPU3YIOHIUX 3TAIIBI ®OPMUPOBAHUSA
KOMIIETEHIIU B TPOIIECCE OCBOEHMSI OBPA3OBATEJBHOM
IMPOI'PAMMBbI

OuneHo4HBbIE CpeCTBa IS POBeIeHUs TEKYIero KOHTPOJIA
Texymuil KOHTPOJIb OCYLLECTBIISIETCA NMPENOJaBaTEeeM NUCLUUIUIMHBI IPU IIPOBEICHUU
3aHATUH B (pOpMe TECTOBBIX 33aJJaHU, YCTHOTO OIPOCA U MPAKTHYECKUX 3aJaHUH.

OIIK-1. CnocobeH pemiaTh THIOBbIE 321a4M NPO(ecCHOHAIBHOM 1eATeJIbHOCTH HA 0CHOBE
3HAHMI OCHOBHBIX 3aKOHOB MATEMATHYECKHX M €CTEeCTBEHHbIX HAyK C HNpPHMEHEeHHeM
HHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTH .

OIIK-1.2. [leMoHCTPHUpPYEeT M HCHOJb3yeT 3HAHMSA OCHOBHBLIX 3aKOHOB €CTECTBEHHO-
HAYYHBIX H 001IenpodecCHOHAIBLHBIX JUCHMILIMH JJIS PeleHUs TUIIOBBIX 32124 B 00J1aCTH
arpoMHIKeHEepHH.

HepBbIﬁ ITan (l'lOpOl"OBOﬁ ypOBeHL) — IIOKa3bIBacCT C(l)OpMHpOBaHHOCTb noxkasareJjisd KOMIICTCHIIUN
«3HATB»: OCHOBBI TEXHUYECKOI TEPMOJIMHAMHUKH I'a30BbIX cMeceii, TepMOIMHAMUYECKHE
MPOLEeCcChl, 0OCHOBBI TEOPHH TEIIOOOMEHA

1. Kak npoBepuTh NPaBWJIBHOCTH pacyeTa O00bEMHBIX J0Jel cMecCH... (BbIOepUTE OIUH
BapHaHT OTBETA)

a) MPOU3BEICHHUE JIOJICH TOJKHO PaBHATHCS 00BEMY CMECH

0) cymMMa JoJield JOJDKHA PaBHATHCS €IMHUIIE

B) MPOU3BEICHUE J10JIeH JOKHO PABHATHCS SAMHUIIE

') CyMMa JI0JIeH TOJKHA PaBHATHCS MAacCe CMECH

1) cyMMa JIoJiel JOJHKHA PaBHATHCS HYITIO

2. B k/Ix/kr ‘K n3mepsiercs... (BbIOEpUTE OMH BapUaHT OTBETA)
a) DHTAJIBITHS

0) MonIpHas TEeTIOEMKOCTh

B) MaccoBas TEIIOEMKOCTh

r') 00beMHas TEMIOEMKOCTh

1) "3MEHEHHE BHYTPEHHEH SHEPTHH

3. [InoTHOCTH U yleJbHBIH 00bEM CBA3aHBI 3aBHCHMOCTBIO... (BbIOEpUTE OJUH BapHaHT
OTBETa)

a)pv=R'T
6)pv=pV
B)pv=1
r)pv=Rp
x) pru=Au

4. YHuBepcaJbHas ra3oBasi NMOCTOSIHHAsI /sl BCeX ra30B HAXOASIIUMXCA B OJMHAKOBBIX
yCJI0BHMSIX paBHA... (BbIOEpUTE OJIMH BapHaHT OTBETA)

a) Ro= 8315 J/kr-K

6) Ro= 8313 Ix/kr-K

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

r) Ro=8317,3 Jlx/kr-K



1) Ro=8314,3 JIx/xr-K

5. TemnepaTypHblii rpajueHT, B3ATbIii ¢ 00paTHBIM 3HAKOM, Ha3bIBaeTcs... (BbHIOEpHUTE

OJINH BapHaHT OTBETA)

a) YBEIMUEHUEM TEMIIEPATYpPhbl
0) majieHueM TeMITepaTypbl

B) HCUE3HOBEHUEM TeMIIepaTyphl
) mpuOaBICHUEM TEMITEPaTyPhI
1) HaKaJIMBaHUEM TeMIIepaTyphl
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6. Hpolmmaﬁme meKcm u ycmaHosume coomeemcmaeue.

TexHnveckas TEPMOAUHAMHUKA OCHOBBIBA€TCHA HA TEPMOAMHAMUYECCKHUX ITpoLeccax.
YcTraHOBUTE COOTBETCTBHE TEPMOAUMHAMHUYIECCKOIO IpoIecca K €ro pa60Te.

Tepmoounamuueckue npoyeccol

Paboma 6 mepmoounamuueckom npoyecce

1. M3oxopHsIii iporecc V = const

a) | = 2,3RTIg*V,/V;

2. V306apusiii npomecc P = const

6)1=0

3. M3orepmuyeckuii npouecc T = const

B) | = R*(Tg — Tl)

4. AnmaGarusiii mponece PV = const

1) I =R/ -1%(Ty — T,

5. Tonutponusii nponecc PV" = const

I[) I =R/k -1*(T1— Tz)

e)l=q

Kiroun

1 2

4 5

0 B

Pl T

Bropoii 3Tan (MpPOABHHYTHIH YPOBeHb) — IOKa3biBaeT C(OPMHPOBAHHOCTH IMOKAa3aTeJsi
KOMIIETEHIIHH «yMeTb»: NPOU3BOJMTH TEIUIOBBIE pacyerbl, 3((PeKTUBHO HCIO/1b30BATH

HeprocoéeperaiMe TEXHOJOTMH B 00JIaCTH CeJILCKOI0 X035iCTBA

3aaHus OTKPBITOIO THIIA (BONPOCHI IJIsl OIIPOCA):

1. TepmonnHamMu4eckas cucTeMa

2. Hopmanbabie puznueckue yciaoBus (HOY) umeror cienyromiye 3HauSHUS
3. ChopmynupyiTe BTOPOI 3aKOH TEPMOIMHAMHKHI

4. PeanpbHblil ra3 3T0

5. Teopus Tenonepeaayn NpeacTaBiseT co0oi

Kiroun

1. 9t0 COBOKYIMHOCTb MATCPpUAJIBbHBIX TCJI, HAXOIAINUXCAd B MCXAHWUYCCKOM H TCIIJIOBOM

B3aMMOJICHCTBUH JIPYT C JPYTOM M OKPY>KAIOIUMU TEJIaMU.

2. T=273 Kmm t =0°C;




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

3. Henp3s mocTpouTh MalimHy, KOTOpas OTHMMasia Obl TEIUIO OT OJHOTO HMCTOYHHUKA H
npeBpamaiia 061 ero B pabory 0e3 Toro, 4roObl TeNo, MPUHUMAIOIIEE YYacTHE B
pabovmx mporeccax He MpeTepreBaio Obl KaKuX-JIM00 3MeHeHUH. Beunblil 1Burarennn
HE BO3MOXKEH.

4. a3 y KOTOpPOro IEHWCTBYET CHJIa MEXIy MOJICKYyJaMH M STHMH CHJIAMH H CaMUM
00BEMOM MOJICKYJI IPeHEOpeUb HEIb34.
5. Hayky, u3nararooniyro 3aKOHbI PaclpoCTPaHCHHs M IEpeladd TeIula MEXIy TeJaMu.

PaznugaroT Tpu Buaa TeruiooOMeHa:
1. TermonpoBOAHOCTH (KOHIYKIIHS).
2. Konsekuusi.
3. Uznyuenue.

Tpernii 3Tan (BbICOKHII YPOBEeHb) — MOKAa3bIBaeT CHOPMHPOBAHHOCTH IOKA3aTeIsl
KOMIIETEHIIHH «BJIa/1eTh»: MH:KEHEPHbIMM METOIaMHU PacyeTa TeNJ0BbIX MPOLECCOB.
JI1s1 pelieHHsl MOCTABJIEHHBIX 32124, IOHA00UTCSH KAJIbKYJIATOP.

HpaKTI/I‘leCKI/Ie 3aJJaHuA:

1. Onpenenuts 00bEM CMECH UICATBHBIX Ta30B IPU HOPMAaJIbHBIX (u3ndeckux ycnoBusx (HOVY)
V;. U3BecTHO, uTO 00beM mpu 3agaHHBIX ycioBusax V = 0,8 M3, nmasiieane P = 0,2 Mlla,
temneparypa t = 17 °C.

2. OmpezienuTh Biaroconepkanue d Bo BpeMsi HarpeBa ero nepen mnpoieccom cymku. [Ipu atom
M3BECTHA Macca napoB BoJibl My, 5 = 2,5 T, Macca cyxoro Bo3ayxa M. = 3 K.

3. Onpexnenuts TepMudeckuil koapduuuent nonesnoro aerctaus (KII) —nt, obpaTHOro nuxia
KapHo 11 X07101IbHON YCTaHOBKH, €CIIM M3BECTHB HayallbHas a0COMIOTHAs Temrmeparypa T1 =
450 K u xoneunas T, =200 K.

4. CteHbl CyIIWIBHOM KaMepbl BBIIOJHEHB! U3 JBYX CJIOEB MaTepHaja TOJIIUHON MepBOM 01 =
120 mm. Temmneparypa Ha BHEIIHEW MOBEPXHOCTHU mepBoro cios Marepuana tg = 100°C, Ha
BHEIIIHEH MOBEepXHOCTH BTOporo cios tez = 50°C, npu 3ToM K03 (GUIMEHT TEeIIONPOBOAHOCTH
nepBoro ciosi A = 0,85 Bt/M*K, BTOporo cios A; = 0,04 Br/m*K. Onpenenuts TOMIMHY
BTOPOTI'O CJIOSI MaTepuaa Jy.

5. Onpenenuth KOJIMYECTBO TEIUIOTHI, MEPEJaHHOE HArpeToil TpyOOoW B OKPYKAIOIIYIO CpPEe.y.
[Tpu sTOM M3BECTHA TeMmepaTypa Harperoil Tpyosl cHapyxu t, = 101°C , a Takxe Temneparypa
BO3/yXa BHYTpH nomemienus t; = 17°C.

Knroun

1. O6Bem cmecu uaeanbHbIX Ta30B Tpu HOY Beraucisiercs mo Gpopmyie:
Vi = 2,73*103*(P*V/IT), M°
TIOICTABJISISI UCXOTHBIC IAHHBIC, TIOJTYIHM:

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

Cokpawennulli sapuanm omeema:
00beM cMecH ueanbHbIX ra3oB npu HOVY pasen 1,5 M

2. [Ipu HarpeBe WM OXJXKICHHM BO3JyXa BIArocoJepkaHue He MeHsercs. Jlns
OTIpe/ICIIEHHS BIIArOCOACPKAHUS 3amuIeM GOpMyITy:
d=M;:/M;, T/KT
IOJICTABIISAS HCXOIHBIC TaHHBIE, TOJTyUUM:
d=2,5/3=0,8 r/kr

CokpawenHblll 6apuanm omeema:




BIIarocojiepkanue pasHo 0,8 r/kr

HCTOYHHKA TCIUIA U XOJIOJUIIbPHUKA, YEM oonpmre T1 > T2, TEM BBILIC nt:
= Tl- Tz/ T]_, %

IIOACTAaBJIAA NCXOOHBIC TaHHBIC, ITOJTYYHUM:

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

Cokpawennulll 6apuanm omeema:
tepmuueckuii KI1J[ oOparnoro nukna Kapuo pasen 0,55 %

TonuHy BTOPOro ClIOs MaTepuasa HaXoAuM 1o hopMyile:
O2 = (teal ter - 01/ A1)* Ao, M
OJICTABIAS UCXOHBIE JAHHBIE, HOTYUHM:

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

Cokpawennvlli 6apuanm omeema:
TOJIIIIMHA BTOPOTO CJi0si MaTepuasa pasHa 0,076 m

Quyu. JIyueBas TemoTa UMeET CIEIYIOIEe BbIPAKEHHE:

Quya.= E*¥Co*F*[(t/100)" - (t,/100)*], Bt
rae: E — crenenp yepHOTHI TOBepxHOCTH TPYOHI, E = 0,86;
Co — ko3 dunmeHT u3nydeHus yepHoro rena, Co= 5,67 Br/m**K*
F — pagnanmonnas nosepxaocts, F = 0,077

MOACTAaBJIAAA UCXOAHBIC TAHHBIC, TTOJIYUUM:
Quye.= 0,86*5,67*0,077*[(106,3/100)" - (11/100)*] = 0,479 Br

Coxpawennulii 6apuanm omeema:

0,479 Bt

wCoNoUR~wWNE

OuneHovHnblie cpeacrea AJisi MIpOBECACHUSA l'lpOMe)KyTO‘-IHOi/i arreCcralumn
HpOMC)KYTOLIHaH arTecTanusd nNpoBOAUTCA B (bopMe YCTHOTI'O 3K3aMCHaA.

Bonpocs! qis 3xk3amena

Urto n3yyaer TeXHHUYECKasi TEPMOJUHAMUKA?

TepmoanHaMHuueckass CUCTEMA 3TO

JlaTh onpeneneHue 1aBIeHUIO

Uro Takoe ynenbHbIi 00bEM

Kak mpoBepuTh MpaBUILHOCTH pacueTa OOBEMHBIX JoNel cmecu?

3akoH /lambpToHA 711 CMECH HAealbHBIX Ta30B:

UTo MIMEHHO O0CTaeTCsl HEM3MEHHBIM B M300apHOM Mpoiiecce?

Yro takoe HOVY?

[ToueMy TeMI0EMKOCTh TIPU MOCTOSHHOM JIaBJICHHH BCET/1a OOJBIIIE TEIIOEMKOCTH TPH
IMOCTOSIHHOM 00beMe ?

. Io xakoii popmyine onpenensercst abCONOTHOE JaBlieHUe?
11.
12.
13.
14.
15.
16.
17.

Kaxoii Bus nmeer nepBblii 3aKOH TEPMOAMHAMUKH JIJIs1 ©1300apHOT0 mporecca?
ITox MIOTHOCTBIO TOHUMAIOT:

Kakoii pusnueckuii cMbICh yIenbHON Ta30BOM MOCTOSIHHON?

B uem ypaBHenue PV =RT BeIpakaeT 3aBUCUMOCTb IapaMeTPOB?

ITo xakoit popMyiie onpeaenseTcs ra3oBasi MOCTOSTHHAS?

MaccoBast TEIIOEMKOCTh MPH MOCTOSTHHOM 00béMe (Cy):

YHuBepcanpHas ra30Bas IOCTOSHHAA Ul BCEX Ta30B PaBHA:

Tepmuueckuit KIIJI o6parHoro muxia KapHO 3aBHCUT OT aOCONIOTHBIX TEMIEPATYP

KommuectBo TCILIOTHI, IICPCAAaHHOC HaneTOﬁ TPY6OI71 B OKPYXArOOIYrO CPpEay CUUTACTCA

KOJINYECTBO TEIUIOTHI, MEepeaHHOe Harperoil TpyOoil B OKpYXKarollyr cpely paBHa




18.
19.

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

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

52.
53.
54,

55.
56.
57.
58.
59.
60.

B xJlx/kr -K u3mepsiercs:
[Ipu xakom 3HaUeHUU N (TTOKA3aTesl MOJIUTPOIIBI) MOJUTPOIHBIN Mpolecc npeodpasyercs B
M300apHBIit?
W3meHeHne BHYTpEHHEN 3HEPTUU B H30XOPHOM IIPOLIECCe ONpeesieTcs o popmyie:
YpaBuenue P,/P; = To/T1 BeIpakaeTcsi 3aBUCUMOCTh ITapaMeTPOB B:
MaccoBast TerI0eMKOCTh BBIYUCIISETCS 10 (popmyIe:
WneanbHelii ra3 310!
PeanbHbIii ra3 aTo:
B kakux equHUIaX u3MepseTcs SHTaNbmus (1)?
JlaTp onpeneneHne ICTUHHOM TEIIOEMKOCTH.
[1noTHOCTD 1 ynenbHbINA 00BEM CBSI3aHbI 3aBUCUMOCTBIO:
Kak ompenenuThs CpeqHIO TEIIOEMKOCTh B MHTepBasie OT {110 t, monp3ysace Tabmunamu
terutoemkocteit ot 0 1o 2000° C?
Uro Takoe sHTaNbNUA 17
Uro Takoe sHTpOonHUs S?
| — DHTAJIBITUS UMEET BBIPAKEHHE:
YroTu3MepstoT ncuxpomerpoM Accmana?
Uemy paBen 006beM 1 kuiio MoJst ujeanbHoro rasa npu HOY?
[To popmyne £ = R-(T2-T1) onpenensiercs:
Bnaroconepxanue - 3TO OTHOILIECHHE:
Bnaxxnsliii BO311yx — 3T0:
Kakoii map Ha3pIBatOT HACHIIIEHHBINW, KAKOW HE HACBIIIICHHBIN?
VYpasHenue Kiaiinepona umeer BULI:
JaiiTe onpenenenue yaeabHOU TEINIOEMKOCTH.
KonuuecTBo Temia, moABEACHHOTO K TEJIY IPU U3MEHEHUU TEMITepaTyphl Ha BETHUYUHY
At = to-t onpenensercs nis:
TennonpoBoOIHOCTBIO 3TO:
N3nydenue 3t10:
KonBekuus 31o:
TemmepaTypHbIii TpaJleHT, B3SATHIN C 0OpaTHBIM 3HAKOM, Ha3bIBACTCS?
[1m10THOCTP TEMJIOBOTO MOTOKA BBIPAKACTCS?
TemnmooOMeH MEXIy KUAKOCTHIO U CTEHKOW Ha3bIBAETCS?
CB00OOIHOE OBMKEHHUE ITO:
JlamuHapHO€ IBH>KEHHE B MPOLECCE TEIUIONEepeaadyn MPOUCXOIUT?
TypOyneHTHOE ABUKEHHUE B IIPOLIECCE TEIIONEePeIavl XapaKTepHO?
[Ipu namMmuHaApHOM JBUKEHUH MEPEHOC TEIJIa [0 HOPMAIHN K CTEHKE OCYIIECTBIISIETCS ?
Kputnueckasi ckopocTs, onpeiesstonias nepexo/1 u3 JaMHHAPHOTO JIBHKCHUS B
TypOyIeHTHOE AJIs TF0O0H KUIKOCTH UMEET BUJI:
Ha nHTeHCHBHOCTH TEIUTOTIEpEIaui OKA3hIBAET BIUSIHUE?
Bripaxxenue 3akona HeroroHa-Puxmana nmeer Bunu:
Teno, koTopoe XxapakTepu3yeTcsi HanOOIbIIeH SHEPTUeH N3TyUeHHUS VIS BCEX 9acTOT 110
CPaBHEHHUIO ¢ COOCTBEHHBIM U3JIyY€HUEM JAPYTUX TeJl, Ha3bIBaeTCs?
[110THOCTH MOTOKA U3TYYCHHS U3MEPSETCS:
3akon Ctedana-bonpiiMana onpenensiercs:
HNHTerpaibHBIM U3JTy4eHHEM Ha3bIBACTCs?
£ — K03 (HUIIUEHT, XapaKTePU3YIOIIHI CTENEHb:
Tepmudeckoe COPOTURICHUE TETUIONMPOBOTHOCTH UMEET BU:
TepMmuueckoe CONMPOTUBIICHUE TETIONEPEAAUYN UMEET BUIL:



4. METOIUWYECKHUE MATEPHAJIbBI, ONPEJE/ITIOHIAE ITPOLEY PbI
OINEHUBAHUS 3HAHUU, YMEHUU, HABBIKOB U (MJIN) OIIBITA
JAEATEJIBHOCTH

Texkymmii KOHTPOJIb

TectupoBanue uisi IPOBEAECHUS TEKYILIETO KOHTPOJISI TPOBOAUTCA ¢ MOMOUIbI0 CHCTEMBI
JTUCTAaHIIMOHHOTO 00ydeHus: wiu KommbloTepHoi mporpammbl KTC-2,0. Ha TectupoBanue
orBoautTcs 10 munayr. Kaxnaplii BapuaHT TECTOBBIX 3aJaHuil BkIodaeT 10 Bompocos.
KonmuecTBO BO3MOXKHBIX BapHaHTOB OTBETOB — 4 mwin 5. CTyneHTy HEOOXOAMMO BRIOPATh OJIUH
MPaBUJIBHBIN OTBET. 3a KaKIbI NMPaBWIBHBIA OTBET Ha BOMpOC MpucBamBaeTcs 10 Gamios.
[llxana nmepeBoma: 9-10 mpaBUIBHBIX OTBETOB — OIEHKA «OTIAUYHO» (5), 7-8 mpaBUIBHBIX
OTBETOB — OLIEHKa «XOpomioy» (4), 6 MpaBUIBHBIX OTBETOB — OLIEHKA «YAOBIETBOPUTEIBHO» (3),
1-5 npaBUIIbHBIX OTBETOB — OLICHKA «HE YJOBJIETBOPUTEITHHO (2).

Onpoc Kak cpencTBO TEKYIIEro KOHTPOJIS MPOBOAUTCA B (hOpME YCTHBIX OTBETOB Ha
Borpochl. CTy/ZIGHT OTBEUYaeT Ha MOCTABJICHHBIM BOMPOC Cpa3y, BpeMs Ha MOJATOTOBKY K OTBETY
HE IIPEI0CTABIISACTCA.

JlabopaTopHble 3alaHHs KaK CPEACTBO TEKYIIETO KOHTPOJS MPOBOJATCS B MHUCHMEHHOMN
dopme. CTyneHTy BblIaeTCs 3aaHue U npenocTasisgercs 10 MUHYT A HOATOTOBKH K OTBETY.

IIpomekyTouHas aTTecTANMA
DK3aMeH IPOBOJUTCSA B YCTHOU QopMme. M3 sK3aMEHAIIMOHHBIX BOIIPOCOB COCTABIISACTCS
20 »K3aMEHAIMOHHBIX OwnjeToB. Kaaplii OWJIET COCTOMT M3 TpeX BoONpocoB. KomrmiekT
HK3aMEHAIMOHHBIX OMJIETOB MPECTaBICH B y4eOHO-METOIMYECKOM KOMILIEKCE TMCIUILINHEI.
Ha noarotoBky k 0TBeTYy CTyAEHTY npeaocTanisiercs 20 MUHYT.



