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MNPEANUCJIOBHUE

VYyebnas nucuurinHa «TepMoanHaMuka U TerioMaccooOMen» (fanee — auc-
[UIUIMHA) OPUEHTUPOBaHA Ha (POPMHUPOBAHUE Yy 00YHAIONIUXCSI KOMIIETEHIIMIN B paMm-
KaX OCHOBHOM MpoQecCHOHAIbHON 00pa30BaTeIbHON MPOrpaMMbl BBICHIETO 00pa3o-
Banus (OIIOIl BO) no nanpasnenuto noarotroBku 13.03.03 DHepreTrueckoe Mariu-
HOCTpoeHue, npoduis « TpyOONpOBOIHEIN TpaHCTIOPT HEPTH U HEPTEIPOIYKTOBY.

B 3aBucHMOCTH OT Kpyra paccMaTpUBaE€MbIX BOIPOCOB U II€JIEH HCCIEIOBAaHUS
TEPMOJIUHAMHUKY TTOAPA3ACIAIOT Ha (U3HIECKYIO, UITH OOIIYI0, XUMHUYECKYIO i TEXHH-
yeckyro. Hanbomnee BaKHBIM HampaBiIeHHEM TEPMOIMHAMUKHY IS CIICITAAIMCTOB B 00-
JIACTU AHEPreTUKU SIBISICTCS TEXHUUYECKas TEPMOJMHAMMKA, 3aHUMAIONIASCA U3yYe-
HHEM IPOIIECCOB B3aUMHOTO MPEBPAILICHHS TEIUIOTHI B padOTy U YCIOBUH, MPU KOTO-
PBIX OTH MPOIECCHI cOBepIatoTcs Hanboee dpdextuBHO. OHAKO BO MHOTHUX TEXHO-
JIOTUYECKUX MPOIECCaX MOJIyYEHUS TEMI0BOM SHEPTUU UCIOJIB3YIOTCSI HEOJTHOPOIHbIC
paboune Tena ¢ XUMUYECKMMHU MPEBpalIEHUsIMU B HUX — peakiusiMu. VI3aMeHnenue co-
CTOSIHUSI TAKUX CHCTEM COIPOBOXKIAETCS U3MEHEHHEM MX COCTaBa U TEIUIOBBIMU 3(-
dbekTamu, KOTOpbIE U3YHAIOTCS B OT/IEIBHBIX pa3jeiax XUMUYECKON TepMOAMHAMUKH.
[TosTOoMy porpaMma npeaiaraeMoro K u3y4eHuIo Kypca OpueHTHpOBaHa Ha OCBOCHUE
Y IOHUMAaHHUE OCHOBHBIX MOJIOKEHUM TEXHUYECKOW U OTJEIbHBIX BOIPOCOB XUMHYE-
CKOM TEPMOJMHAMUKH, HEOOXOJUMBIX B JajdbHEUIIEM i 0OOCHOBAHMS TEOPETHYE-
CKHUX OCHOB CIEIUAIILHBIX TUCIUILIINH, MPETyCMOTPEHHBIX YU€OHbBIM TUIAHOM.

1. HEJIb U 3AJAYU OCBOEHUSA JUCHUIIJIMHBI

Heab ocBOCHMS TUCIUIUIMHBI — OJIYYeHHE 3HAHUHM O (PyHJaMEHTalbHBIX 3aKO-
HaX OCYILIECTBIIEHUS TEIUIOBBIX IMPOILIECCOB, METOAAX AHAJIM3a TEPMOJMHAMHYECKUX
CUCTEM U ONpeeSICHNs 3HaYECHUN TEPMOIMHAMHYECKIX XapaKTEPUCTUK MPOLECCOB C
oHO(a3HBIMU U ABYX(Pa3HbIMU PaOOYMMU TEJIaMU MOCTOSSHHOTO U MEPEMEHHOIO CO-
CTaBa, a TaKXe MPUOOPETEeHNE CTYIEHTaMH 3HaHUW O BUAAaX M 3aKOHAX TEIJI000MEHa
B IIPUPOJIE, aIlapaTax U arperatax MH>XEHEPHbIX YCTAHOBOK M CUCTEM, a TAKXKeE MPaAK-
TUYECKOTO OIBITA B ONPEACIEHUN HUHTEHCUBHOCTH MPOLIECCOB TEINIOOOMEHA.

3agaum QUCIIUIINHEL.

— OBJIAZIETh OCHOBHBIMU MOHATHIMHU TEXHUYECKON TEPMOAMHAMUKH, TEPMHHO-
JIOTUEN, 3aKOHAMH, OCHOBHBIMHU TEPMOJAMHAMUYECKUMH NPOLECCAMU, IPOTEKAFOIIUMHU
B TEIUJIOBBIX MAIIMHAX.

— YMETbh MOJIb30BAThCSI METOJAMH pacdyeTa TEPMOAMHAMUYECKUX MPOLECCOB U
HKCIIEPUMEHTAJILHOTO ONPEEIICHHS CBOMCTB pabOUrX TeJl U TEIJIOHOCUTENEH.

— YCBOUTbH OCHOBHBIE HAPABJICHUS MOBBIIIECHHS 3()PEKTUBHOCTH TEIIOBBIX Ma-
IIMH U anmnapaTos.

— MPOJIEMOHCTPUPOBATH AIITOPUTM Pacu€Ta OCHOBHBIX TEPMOAMHAMUYECKHUX T1a-
paMeTpoB, C UCIOJIb30BAaHUEM MPUKIAAHOTO MPOrPaMMHOT0 oOecriedeHus, 1is orpe-
neneHus nokasarene 3pHEeKTUBHOCTH.

— MPUBUTH CIIOCOOHOCTH K CaMOCTOSITEIbBHOMY MPUOOPETEHUIO U HCTIOIb30Ba-
HUIO B IPAKTUYECKOU JEATEIIbHOCTY HOBBIX 3HAHUN U YMECHUMU.



2. MECTO JUCHUILJIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM
IHPOI'PAMMBI ®I'OC

JIMCIUIUIMHA BXOJIUT B 00SI3aTEIBHYIO YacTh, (OPMHUPYEMYIO yUaCTHHKAMH 00-
pa3oBaTeIbHBIX OTHOLICHHUI Y4EOHOTO TIaHa 00pa30BaTEILHON POTPaMMBI U Peallu-
syetcst Ha 3 Kypce(-ax) B 5 cemectpe(-ax).

[TpenBapUTEIbHO U3YYAIOTCS UCIUTLTUHBL: «Bblcuias Mamemamura.

[MTapasienbHO U3Y4aIOTCS AUCHUIUIMHBL: « DU3UKA».

basupyrorcs Ha U3y4YeHNH TUCHUIUIUHBL: «XUMUA).

3. IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA JUCIIUIIJIMHBI

W3ydyeHne MUCUUIUITMHBI HAaIpaBlIeHO Ha (OPMUPOBAHUE Yy O0YUAIOIIUXCS KOM-

nereniuii OIIK-3, mpencraBnennpix B Tabmuie 1.

Tabmuma 1 — TpeboBanwms K pe3ybTaTaM OCBOSHUS yIeOHOM TUCIIMIUIHBI

U DIKCIIEPUMEH-
TaJbHOT'O HCCIIe-
JIOBaHHs ITPH pe-
HIEHUH Tpodec-
CHOHAJIbHBIX 3a-
Aad;

JENEHHOTO  Ha3Ha4de-
HUS ¥ IPU IPOTEKAHUT
XMUMHUUYECKHX PEaKIHii;
METOAMKH  OTpeee-
HUS TapaMeTpOB CO-
CTOSIHUS BEIIECTB, H UX
cMecel; 3aKOHOMEPHO-
CTH TCUCHHS TEPMOJIH-
HaMHYECKHX IpoLec-
COB M  KpUTEpUH
OIIEHKU WX 3PQEKTUB-
HOCTH.

YCTaHOBKAaX OCHOBHEIE 3a-
KOHbl TEPMOJWHAMUKHU H
BBIBOJUTH MaTeMaThde-
CKUM IIyTEM OTHOCSILIHUECS
cloa 3aKOHOMEPHOCTH;
onpeneNnsaTh MmapaMeTpbl
COCTOSIHMSI U CBOMCTBA pa-
0OYMX TEJI M OLIEHNBATEH UX
HU3Me-HeHHE MPU TCUCHHUU
TEPMOJIUHAMUYECKUX
MPOIECCOB.

Kon u HaumeHo- WuaukaTopsl B pesynbrate u3ydeHus yueOHON JUCIUIIIMHBI 00yYaroluecs JT0JKHbI:
BaHHUEC KOMIIC- KOMHCTeHHI/Iﬁ 3HaTh YMETH BJIaJACTH
TEHINU
OIIK-3. Cmno- | OIIK-3.1. dyHnamMeHTa bHBIE 3a- | BocipuanMats, aHanm3u- | Metomomo-
coOeH mpume- | YMeeT TMpuMe- | KOHBI IpUPOABl B 3eM- | poBaTb W 0000mIaTh WH- | THEH  KOM-
HSTh COOTBET- | HATh  COOTBET- | HBIX YCIOBHSX MpHMe- | JopMalMI0 MO  TeIo- | TUIEKCHOIO
CTBYIOIINH CTBYIOIIMH (pH- | HUTETBHO K TEIUIOBBIM | SHEPTeTUKE M TEIUIOTEX- | TEPMOJWHA-
¢u3uKo-Mare- | 3MKO-MaTeMaTH- | MPOLECCaM, MCIIOJIB3Y- | HUKE C MO3UIMN TeXHUYE- | MHYECKOIO
MaTU4ECKUM YECKUH ammapaT | eMbIX YEJIOBEKOM IS | CKOM  TePMOJWMHAMHKH; | aHAIHM3a 3-
anmapaTt, Me- | IpM  PEIICHWU | CBOMX MOTpeOHOCTeMH; | hopmynupoBath 1eNb | (heKTUBHO-
TONBI aHam3a | mpodeccuo- 3aKOHBI  TEPMOJHMHA- | IPOOIEMBI, CBS3aHHOW C | CTH PpadOTHI
W MOJETHPO- | HANBHBIX 3aJad; | MUKM WU UX (u3NUe- | pacdEToOM U IIPOCKTHPOBA- | TEIIOTEXHO-
Banmsi, Teope- | OIIK-3.2. Bma- | cKyl0 CYIIHOCTB, OC- | HUEM TEIUIOTEXHOJOTHYE- | TOTUYECKUX
THYECKOTO U | Ie€T METOJaMH | HOBHBIE 3aKOHOMEPHO- | CKUX YCTaHOBOK U pas3pa- | CUCTEM H pe-
9KCHEpUMEH- | aHaJln3a M MOJie- | CTH TEYEHHUs] TepMo- | OaTbiBaTh  (DU3HYECKYIO | 3yJIBTATOB
TAIBHOTO WC- | IMPOBAHUS TPH | JMHAMHYECKHUX  TPO- | MOJIENb MPOUCXOJSIINX B | MPOPHIBHBIX
CIICZIOBAHHS pelieHr:  Tpo- | IIeCCOB M MPeodpa3oBa- | HUX MPOIECCOB C MO3UINH | SKCTIEpHUMEH-
IpU peleHnd | pecCHOHANBHBIX | HUS SHEPIHH B TEIUIO- | TEXHUYECKOW TEPMOJMHA- | TAJbHBIX HC-
npodeccuo- 3ajaq; JHEPreTHYECKUX YCTa- | MUKH; JIOTHYECKH TpPUMe- | CIeIOBaHUI.
HanbHBIX  3a- | OIIK-3.3. Bra- | HOBKax U cCUCTeMax Ie- | HATh K pacCMaTpHUBAaEMbIM
nad JieeT HaBbIKAMHU | peAadd Wwin Tpancop- | pabounM mpoueccaMm B
TEOPETUYECKOro | MAaLUHU TEIJIOTH OMpe- | TeMI0TEXHOJIOTHIeC-KUX




4. OFBEM JJUCHUILJINHBI 1 BUJIbI YYEBHOM PABOTHI

OOmmas TpyA0eMKOCTh AUCIMILIMHBI cocTaBisgeT 4 3adeTHbix eauuuil(sl) (144
akagemuueckux daca(-oB)). Pacrnpenenenue TpyaI0eMKOCTH AUCHUIUIMHBI 110 BHIAM
y4eOHOM pabOThI U ceMecTpaM IPECTaBICHO B Ta0uIIe 2.

Ta6nuna 2 — PactipeeneHue Tpy10eMKOCTH JUCHUILUIMHBI 110 BUJaM yueOHOU paboThI
U ceMecTpam

Buabl yueoHoii padoTsl B COOTBET- TpynoemMKoCTb, Yac.
CTBHH € y4eOHBIM IJIAHOM 00pa3oBa- Bcero Cemectp
TeJbHOM NMPOrpaMMbI 1123 |4 |5 |6 |7]8]9 A B C

1. KontakTHasi pa6ora 00y4arommxcst 64 - - - - | 64 - - - - - -
C meIaroru4ecKuMu paboTHUKAMH,
B TOM YHCIIC:

1.1. JIekuuw, Jac. 32 - - - - 32 - - - B - N

1.2. JlabopaTopHbie paboThI, Yac. 16 - - - i - - - - -

B TOM 4HCJIe B (hOpME IPaKTHIECKON
MOJTOTOBKH

1.3. [lpakTHuecKue 3aHsTHUsl, 9ac. 16 R - -

B TOM 4HCJIe B (hOpME IPAKTUIECKON
MOJTOTOBKH

2. CamocTosiTe/IbHasI padoTa 00yyalo- 44 - - - S| 44 - - - - - -
IHUXCHA, Yac.

3. Tekymmii KOHTPOJIb ycIIeBaeMOCTH 36
U MPOMEKYTOYHAsI aTTeCTalusl 00y4a-
FOLIHXCH,

B TOM YHCIIE:

3.1. Dk3ameH, ceMecTp 5

3.2. 3ayer, cemecTp -

3.3. 3ayer ¢ OLIEHKOH, CEMECTpP -

3.4. KypcoBoii mpoexT (KOHTPOIIh), ce- -
MeECTp

3.5. KypcoBas pabora (KOHTpOIIB), ce- -
MeECTp

3.6. PacuerHo-Tpaduueckas pabora -
(KOHTpOJIIB), ceMecTp

3.7. KontponpHas paboTa (KOHTPOJIB), -
ceMecTp

O0u1as Tpy10eMKocTh (4 3.e.) 144

5. COAEP) KAHUME JUCIHUITJIMHBbI
5.1. CTpyKTypa M CHUILTHHBI

CTpykTypa MHCIMIUIMHBI MPEACTaBICHA B BUE TEMAaTHYECKOTO TUTaHAa B Tal-
e 3.



Tadonuma 3 — Temartndyeckuii IJ1aH JUCIUTLIAHBI

TpynoemkocTb, yac.

H Bcero | Jlekuun | JlaGopa- | Ilpak- Camo-
anMeHoOBaHMe pa3jesia (TemMbl)
. — TOpHbIE | THYe- cTosl-
padoThl | CKHe 3a- | TeJIbHaA
HATUSA padora
Pa3ned 1. 3akoHbI TEPMOIUHAMUKHI 38 12 12 — 14
Tema 1. OCHOBHBIEC MOHATHUS U ONpeEIe- 6 2 2 3 5
JICHUS B TEPMOJAMHAMUKE.
Tema 2. IlepBbIii 3aKOH TEpMOAMHA- 6 2 2 3 5
MUKH.
Tema 3. TepmoauHamuKa HICATBHOTO 6 2 2 3 2
rasa.
Tema 4. Bropoii 3akoH TepMoOJuHa- 6 5 5 B 5
MUKH.
Tewma 5. Cmecu naeanbHbix razos. Cme- 6 2 2 B 5
[IMBaHKE ra3oB.
Tema 6. Xapaxrtepucruuyeckue (yHK-
uuu U auddepeHnuanbHble ypaBHEHHUS 8 2 2 — 4
TEPMOJIMHAMHUKH.
Paznen 2. TepmoamHaMuKa IHKJIOB 28 10 4 3 14
NAPOCHJIOBBIX YCTAHOBOK.
Tema 7. IlapoTypOuHHBIE YCTaHOBKH
6 2 2 — 2
(ITTV).
Tema 8. DHepreTudyeckue M Tra3oBbIC 6 2 1 3 3
YCTaHOBKH.
Tema 9. TepmoauHamuka O0OpaTHBIX 6 9 1 3 3
[UKJIOB SHEPT€TUYECKUX MAIIHH.
Tema 10. PaboTtocmocoOHOCTE TepMO- 5 9 B 3 3
JTMHAMHYECKHUX CHCTEM.
Tewma 11. TepmoauHaMuKa CHCTEM C XU- 5 5 B B 3
MUYECKUMU MPEBPAIICHUSIMHU.
Paznea 3. Buasl TensiomaccoodmMeHa. 42 10 - 16 16
Tema 12. OcHOBHBIE NOHSATHS TEIUIO- U
7 2 — 2 3
MaccooOMeHa
Tema 13. CrannoHapHas TENIONpPOBO- 7 2 B 5 3
HOCTh
Tema 14. CraumonapHas TemiooTaaya
(Ternno00MeH NpH BBIHYKJIEHHOW KOH- 9 2 — 4 3
BEKIIHH)
Tema 15. OcHOBBI NIPOEKTHPOBAHMS 9 9 B 4 3
TEII000MEHHBIX annapaToB
Tema 16. CramnuoHapHbIii paauaiu- 10 9 B 4 4
OHHO-KOHBEKTHBHBIN TEIII0O0OMEH
Hroro 108 32 16 16 44




5.2. Pacnpenesienue ¢opMupyeMbIX KOMIIETEHIIMI MO pa3aenam (Temam)
AUCHMILTHHBI

Pacnipenenenne hopMupyeMbIX KOMITETSHIIUN TI0 pa3eiiaM JUCITUTUTHHBI IIPe/I-
CTaBJIEHO B Tadmnuile 4.

Ta6nuna 4 — ®opmMupoBaHUE KOMIIETCHIINH 10 pa3jenaM JUCIUTIIAHbBI

Koa komnereHuuu
HauMmeHoBaHue pa3jaesia (TeMbl) JUCHUILINHbBI
OIIK-3
Paznien 1. 3akoHBI TEPMOMHAMUKH +
Paznien 2. TepMoarHaMUKa MKJIOB MAapOCUJIOBBIX YCTAaHOBOK. +
Pa3gen 3. Buanl TemiomaccooOMeHa. +

5.3. Jlekuuu

[Tepedens 3aHATHN JEKIIMOHHOTO TUIIA, MX COACPIKAHNE U TPYIOEMKOCTh TIPEI-
CTaBJIEHBI B TaOIHUIlE D.

Tabnuma 5 — TemaTtuka u cogepkaHue JEKIUi

HaumenoBanue Tema Jexuuu Conep:kanue JeKuuu Tpynoem-
TeMbI JUCHUILINHBI KOCTb, Yac.
Tema 1. OcHoBHEIE | TexHUYeCcKass TEPMOJANMHAMUKA, KaK TEO- 2

IIOHSTHUA U OIIpee- peTUYECKasds OCHOBa TEIUIOOHCPTCTHUKU.
JICHHSI B TEPMOJIH- [IpenmMer W MeTOABI TEPMOAWHAMUKHU.
TepMonrHamMudeckas cucreMa 1 OKpy»Ka-
routas cpena. MzonupoBanHas U HEU30JIH-
pOBaHHasE  TEPMOAWMHAMUYECKHE  CH-
ctembl. TepMoauHaMudeckas XapakTepu-
ctuka cocrosguus ten. CucremMa €auHMII.
VYpasuenus cocrostaus. [loHsTHE TEpMO-
TUHAMHYECKOTO Tporiecca. PaBHOBecHBIE
Y HEpaBHOBECHBIE COCTOSHHUS U TIPO-
meccel. MHTepriperanus TEpMHUYECKOTO
YpaBHEHUS COCTOSIHHUS B TPEXMEPHOU CH-
cTeMe KOOpAMHAT (TepMOJAMHAMHUYECKas
Tewma 1. 3akoHbI Tep- MOBEPXHOCTH). I'padudeckue mpeacTas-
MOIWHAMUKHA JICHUS ¥ 3aBHCUMOCTH B TEPMOJIMHAMHKE
(mmockue p—V u T—S cHCTEMBI KOOPIIH-
HAT).

Tema 2. IlepBslii| DHEPreTHYECKUE XaPAKTEPUCTHKU TEPMO- 2
3aKOH TE€pMOJUHA- AUHAMHUYCCKONU CUCTEMbI U TCPMOJUHA-
MUKH. MHYeCKOro mnporecca. Pusudeckas u
SHEepreTudeckas CyIIHOCTh TEIUIOTHI, pa-
0O0TbI, BHYTPEHHEH SHEPTUH 1 SHTAIBIIHH.
Terora n pabora kak (yHKIMH Tpo-
necca. Buapsr pabot ucmons3yeMble mpu
TEPMOJAVHAMUUYECKOM AHAIM3€ CIIOKHBIX
cucTeM. BHYTpeHHsII 3HEprus U dSHTAIb-
1 KaK QyHKIIUN COCTOSIHUS TEPMOMHA-
MHUYECKON cucTembl. DOPMYIMPOBKH 3a-
KOHAa COXPaHEHMs M NPEBpAIICHUS SHEp-

HaMHUKC.
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HaumenoBanue
TeMbI TUCHUAILINHBI

Tema Jexkuuu

Conep:kanue JeKuuu

Tpynoem-
KOCTb, 4ac.

THH JIJIS TPOU3BOJILHON 1 TepMozedopma-
LIMOHHOW TEPMOJUHAMUYECKUX CHCTEM.
AHaIATHYECKOE BBIPAKEHHE TIEPBOTO 3a-
KOHa TEPMOJWHAMUKH 4Yepe3 BHYTPCH-
HIOIO DHEPTHUIO U SHTAIBINIO. BeipaskeHue
[EPBOTO 3aKOHA TEPMOAWHAMHUKH IS
MIPOIIECCOB C TPCHUEM.

Tema 3. Tepmonu-
HaMHKa  HACalIb-
HOT'O rasa.

CxeMartuzanus SIBJICHUH B TEpMOJMHA-
MuKe (TTOHATHE ‘‘HAaeanbHOro Tasza’).
Ypasuenne Knaneiipona. [lonstue u dpu-
3UYECKUI CMBICI Ta30BOM MOCTOSHHOM.
YpaBHEHHE COCTOSHUS MACATHHOTO rasa.
YHuBepcaapbHOE ypaBHEHHE COCTOSHUS
uaeansbHOro raza. HopmanbsHele Qusmnye-
CKHE YCJIOBUS WM HMX Ha3Hau€HHe IpH
OIIEHKE COCTOsHUS pabodero Tema. AHa-
JUTHYECKHE BRIPAYKEHUS TIEPBOTO 3aKOHA
TCPMOIMHAMUKU I UCAJIbHBIX T'a30B.
CBoiicTBa BHYTPEHHEH SHEPrUM WU DH-
TaNBIIUA HWACATHHOTO Ta3a. MeToauku
pacuéra konuuectBa TEIJIOTHL. [loHATHE
HCTUHHOM U CpeaHe TeIIoEMKOCTEN
ra3a U METOAWKAa WX OMpPEIeNeHUs MpHu
OMOIIM TabuI. OMIUpudeckue ¢Gop-
MyJIBl TEeIIOEMKOCTH ra3oB. (CBolcTBa
TEII0OEMKOCTEH uaeanbHoro ra3a. Caszb
MEXIy M30XOpPHOH M M300apHOM Teruio-
€MKOCTSIMM HJI€aJbHOIO rasa (3aKoH
Maiiepa). MonekynspHO-KUHETHYECKas
TEOpUS TEIUIOEMKOCTH I'a30B.

OOure MeTOABI MCCIIEOBAHUS MPOIEeCc-
COB U3MCHCHUA COCTOSHUA pa60111/1x TCII.
[lonsTne  mommTpomHOTO  TIpOIlEecca.
YpaBHeHHE MOJUTPOITHOTO TpoIiecca.
BzaumocBda3p Mexay mnapaMeTrpaMu Co-
CTOSIHUS TIPYA MIPOTEKAHUH MTOJIUTPOITHBIX
IIPOIIECCOB M METO/IMKA OLIEHKH UX DHEp-
reTUYecKux mnokasarenei. YacTHele ciy-
Yau MOJIMTPOIHBIX MporeccoB. Tepmou-
HaMUYECKHU aHAIHU3 TOJUTPOITHBIX MPO-
neccoB. CriocoObl OmnpesieNieHns MoKa3a-
TSI TMOJIUTPONBLI I TPOU3BOJILHOI'O
TEPMOAMHAMUYECKOTO Tpoliecca. Pacuér
W3MEHEHUS] TEeMIlepaTyp W KOJWYECTB
TCILJ1a I10 TaGHI/IHaM OHTAJILIIMU U BHYT-
pEHHEN PHEPTUU UACABHBIX a30B.

Tema 4. Bropoti 3a-
KOH  TepMOJUHa-
MHUKMU.

[lonsaTHe 3aMKHYTOTO mHpoiecca (TepMo-
JMHAMUYECKOTO IMKIIA) U YCIOBHS BO3-
MOXHOCTH ero peanm3anuy. CyIHOCTH
BTOPOI'O 3aKOHA TEPMOAWHAMHUKH H €rO
¢opmynmupoBku. IIpsimple u oOpatHbie
nukibl. Kputepun oneHku 3G GeKTHBHO-
CTH NMPSIMBIX U 00paTHBIX LUKIOB. OOpa-
TUMBlE W HeoOpaTHMble NPOLECCHl U
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HaumenoBanue
TeMbI TUCHUAILINHBI

Tema Jexkuuu

Conep:kanue JeKuuu

Tpynoem-
KOCTb, 4ac.

IUKIBL. TepMoAMHAMUYECKHI aHAIN3 3a-
MKHYTBIX ITPOIIECCOB. Y CIOBHS U1 00ec-
MCYCHNSI MAaKCHMAaJbHBIX MOKa3aTenei
3G GEKTUBHOCTH TIPSAMBIX W OOpaTHBIX
nukIiToB (muki1 KapHo u ero ananms). Biu-
SIHUE TIPUPOBI paboyero Teia Ha IoKas3a-
Tenu 3 (EKTUBHOCTH MPSIMBIX U 00paT-
HBIX LMKJIOB (TeopeMa KapHo). YcnoBus
PaBHOBECHOM Tepefadyn YHEPTHH MEKIY
TeJIaMH C pa3HOW TeMIlepaTypoil U B3au-
MOTIPEBPAILEHUSIMU TEIUIOTHI U paOOTHI.

[Monstue »HTpONMHM Kak (YHKIHH
cocTostHUs pabouero Tena. J[nHaMuka us-
MEHEHHUSI SHTPONUU B HW30JUPOBAHHOU
TEPMOJTUHAMUYECKOH CHCTEME W Jerpa-
nanust sHeprud. [lpuHIMO Bo3pacTaHus
SHTPOIUH U (PUIUUECKUI CMBICT BTOPOTO
3aKOHa TEPMOJAMHAMHKHU. AHaIUTHYE-
CKO€ BBIPQ)KCHHE BTOPOTO 3aKOHA TEPMO-
muHamuku. O0o0meHre GopMyITHpPOBOK
BTOPOT'O 3aKOHA TEPMOAMHAMUKH U TIPUH-
U2 BO3PACTaHUs SHTpormu. B3ammo-
CBSI3b DHTPOIUH U TEPMOJANHAMHYECKOM
BEPOSTHOCTH COCTOSIHMSI cucTeMbl. CTa-
TUCTUYECKOE TOJKOBaHUE BTOPOTO 3a-
KOHa TepMoanHaMuKkH. [Ipenensr npume-
HUMOCTH BTOPOTO 3aKOHa TEpPMOJWHA-
MUKH.

Berunciienne >HTPOITNH UI€aTbHOTO
raza amsi oOpaTHUMBIX W HEOOpaTUMBIX
nporeccoB. TepMOIUHAMUYECKUE TOXK/IE-
cTBa. MecTO SHTPONHHU B METOJMKAX aHa-
JIM3a TEPMOTMHAMHYECKUX TTPOIIECCOB.

TermoBast T — S nuarpamma cocrtosi-
HUS Ta30B U e€ cBoiictBa. OcobeHHOCTH
N300pakeHMsI Ta30BBIX MPOIECCOB B T —
S, h — S aunarpammax. TepmoauHaMude-
CKHE ITUKJIbI B T — S quarpamme.
[ToBeieHne TEPMOJMHAMUYIECKUX CUCTEM
IpU TeMIeparype, cTpemsieiics k adbco-
JIOTHOMY HYIIIO.

Tema 5. Cwmecu
HJealbHBIX Ta30B.
CMemmBanue Ta-
30B.

OCHOBHBIE CBOMCTBA M CIIOCOOBI 3a-
JIaHUS COCTaBa CMecel MaeallbHbIX I'a30B.
CooTHoIIEHHE MEXTYy MAaCCOBBIMU, 00B-
€MHBIMUA U MOJISPHBIMHU JIOJISIMH Ta30B B
cMecu. MeTOIMKY BBIYHCIICHUS MOJICKY-
JIAPHOM Macchl M Ta30BOM MOCTOSHHOM
JUIsl Ta30BOM cMecH. BelunciieHne napuu-
AILHBIX JTABIICHUH KOMITOHEHTOB I'a30BOU
cMecu. MeToauKa BEIYHUCIIEHUS TEMI0EM-
KOCTH, BHYTPEHHEH SHEPrUH, SHTAJIBITUH
M IJIOTHOCTH ra3oBoi cMecu. OcobeHHo-
CTU OIpEACNICHUS OHHTPOIUU Ta30BOU
cmecu. [lapagokc ['ub6ca.

Crioco0bI cMeIIMBaHus ra30B. MeTOIUKN
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HaumenoBanue
TeMbI TUCHUAILINHBI

Tema Jexkuuu

Conep:kanue JeKuuu

Tpynoem-
KOCTb, 4ac.

OIMpeaACICHNA OCHOBHBIX MMapaMETpPOB CO-
CTOSAHUA CMECH HIACAIBHBIX TI'a30B IIpU
Pa3JIMYHBIX croco0ax CMEIIMBAHMS.

Tema 6. Xapaxte-
pUCTHUYECKHE
byakuun u qud de-
pEHIHAILHEIC
YpaBHEHUS TEPMO-
JTUHAMUKH.

[lonsATHE TEPMOTUHAMUYECKOTO IOTEH-
nuana. Ousndeckuii CMBICT TepMOANHA-
MHYECKHX IOTEHINATIOB. B3anMmocBs3b
HW3MEHEHHUSI TePMOJUHAMUYECKUX MOTEH-
IUaoB U (U3NYECKOTO COCTOSHHSA CH-
creMbl. XapakTepucTHUecKne (GyHKIUH
tepmonuHaMukd.  Jnddepennmansabie
COOTHOILCHHS TEPMOINHAMUKH U UX TPH-
JOKEHHE TIPU aHAIN3e OJHOPOIHBIX M
cIOXHBIX cucteM. [uddepenimanpabie
ypaBHEHUS I BHYTPEHHEH SHEpTruu, SH-
Tanenuu 1 3HTponuu. duddepenumnans-
HBI€ YPaBHEHUS JUIS YICIBHBIX TEIUIOEM-
KOCTeH pabovrX Tel B mporeccax Mmpu mo-
CTOSSHHOM 00BéMe M JaBieHuu. [Ipuio-
xeHue nudepeHIanpHIX YpaBHEHHN K
PELICHUIO HEKOTOPBIX TEPMOJIMHAMHYE-
CKHUX 3aj1a4.

Tema 2. TepmoauHa-
MUKa [IUKJIOB I1apo-
CUJIOBBIX YCTaHOBOK.

Tema 7. Ilapotyp-
OMHHbBIE YCTAaHOBKHU
(IITY).

[IpunnunuanpHas cxema U MPUHIUI pa-
0OTHI MAPOTYpOMHHON ycTaHOBKH. Llpkm
Kapno u uneanbnusiil nukn PeHnkuna ais
MapoTypOMHHOW yCTaHOBKH B P—V U T-S
muarpammax. OmpeneneHne B 00meM
BHUJIE€ SHEPreTUYECKUX MOKazaTene A
paboYmx MPOIECCOB U OICHKA TepMUYE-
CKOr0 K.I1.J[. IUKJIOB. COIOCTaBUTEIbHBIN
aHanu3 wukna KapHo M uaealbHOro
nukiia Penkuna. JIeCTBUTENBHBIN ITUKIT
I[ITY ¢ HeoOpaTUMbIM aMabaTHBIM pac-
mupeHuemM napa. Meroauka pacuéra tep-
MHYECKOro K.IL.J. LMKiIa Penkuna o h-s
JuarpaMMe M 10 TaOJHIlaM BOISHOTO
napa. Bo3moxxHocTH pacmupenust pabo-
yero npouecca [ITY 3a cuér usaMeHeHus
Ha4aJIbHBIX W KOHEUHBIX IapaMeTPOB
rmapa ¥ BIUSHUE DTHUX MEPONPUATUNA Ha
3HAQUYE€HHUE TEPMHUUECKOTrO K.II.JI. IUKJIA.

Huxa I[ITY co BTopuuHbIM NEeperpe-
BOM mapa. lIpuunHbIl MpUMEHEHUs BTO-
puuHOTO Tapa. M3o0pakeHue mUKiIa co
BTOPHUYHBIM TIEpPErpeBoM mapa B T-S u h—
S JIuarpaMmax W OIIEHKa ero TepMuye-
CKOT'0 K.ILJI.

Pereneparusnbiii uukn I[ITY. Oboc-
HOBaHWE TIIEJIECOOOPA3HOCTH BBEICHUS
pereHepanuy TETUIOTHI JIJISl TTOBBITICHIS
TEPMUYECKOro K.II.JI. Ha IPUMEpPE YCIIOB-
HOT'O MpeAeIbHO-PEreHEPATUBHOTO
nukna IITY. Kackanaas cxema IITY ¢ ga-
CTUYHBIM PEreHEePaTUBHBIM IMOJOTPEBOM
MUTATEILHOW BOJBI ¥ IPUHIUM €€ (HyHK-
nroHupoBanmsi. CocTaBjeHIE ypaBHCHHIMA
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HaumenoBanue
TeMbI TUCHUAILINHBI

Tema Jexkuuu

Conep:kanue JeKuuu

Tpynoem-
KOCTb, 4ac.

TETJIOBBIX OaNaHCOB MOAOTpeBaTeNeH Mu-
TaTeapHOM Bombl. OmnpeneneHne moTpeo-
HBIX PAacXOAOB Iapa [uisi TpedyeMoro pe-
*uMa paboThl moporpeBatens. Bripaske-
HUE€ TEPMHUYECKOTO K.II.J. IJIs pereHepa-
tusHoTO 1rKia [ITY. OnrumansHas TeM-
neparypa noJorpeBa MUTaTeIbHOW BOJBI
n MakcumanbsHbii KI1J perenepatuBHoro
LUK,

OKcepreTuyeckuii M TEIUIoBoi Oa-
JIAHCHI TAPOTYPOMHHBIX YCTAHOBOK.

Tema 8. Duepreru-
YEeCKUEe M Ta30BbIC
YCTAHOBKH.

Kom0uHnpoBaHHbIe 3Hepreruye-
CKHEe YCTAHOBKH.

[Ipenmy1iecTBa U HENOCTATKH BOAS-
HOTO mapa Kak pabouero tena. [lonsTue
OunapHoro 1ukna. [IpuHIUNManbHAS
cXeMma, TeIJIOHOCUTENIH U paboume mpo-
Hecchl OMHApHOH MapoTypOMHHOW ycTa-
HOBKM. DHHApHBI LUKI U METOJUKA
OLIEHKH €TI0 TEPMHYECKOTO K.II.1I.

SnepHble 3HepreTHYecKHe ycTa-
HOBKH (S1JY).

[Iponecc mpeoOpa3oBaHus SHEPrUn
B ADYVY. Temmonocurenu ans SADY. Ipun-
LIUMHAIbHBIE CXEMbI, pabouue MpoIecchl
u uukibsl A0Y. MeTonrka oLleHKU TEpMU-
yeckoro k.m.j. SA0Y. CpaBHUTENbHBIN
aHanmn3 3(Q(EKTUBHOCTH THIOBBIX CXEM
ADY. [lepcriekTUBEI IPUMEHEHUS OWHAP-
HBIX IIUKJIOB U T'a30BBIX TEIJIOHOCUTEICH
B SIDY.

Ilapora3ossbie yeranosku (IIT'Y).

O6ocHoBanne ucrnons3oBanus [1I'Y
B TPaKkTHUKE NpeoOpa3oBaHUsl JHEPTHU.
Paboune Tena ms I[I'Y. [puHIMNMamsb-
HBIE CXEMBI, paboyue MPOLECChl U IIUKJIIbI
I[II'Y co cMelmaHHbIMU U pa3ieaEHHBIMU
pabourmu Tenamu. OnpeaeneHne TepMu-
yeckoro K.m.j. ans uukios II'Y. Kpart-
kuii  aHanmu3 3(QQeKTHBHOCTH Kaxmoi
KOHCTPYKTUBHOH cxemsbl ITT'Y.
CpaBHUTENBHBIN aHAN3 pabOTHI TEIIO-
BBIX JIBUraTesieil MeT0J0M TEpMOJMHAMHU-
YecKUX (DYHKITHI.

Tema 9. Tepmonu-
HaMHUKa OOpaTHBIX
LIUKJIOB DHEPIeTH-
YECKUX MAIIUH.

Knaccudukanuss ©  Ha3HaueHHUE
SHEPreTHYECKUX MAIIUH paOOTAIOIIHUX 110
oOpaTHOMY TEPMOJIUHAMUYECKOMY
uukiy. ITokasatenu sppeKkTHBHOCTH 00-
PaTHBIX HHUKJIIOB U O6IIII/I€ METOAUKHN UX
OIICHKH.

[IpuanunuaneHas cxema, pabouue
MPOLECCHl U LUK Ta30BOM XOJI0AUJIBHOU
MamuHblL. TepMOIUHAMHYECKUN aHaIN3
[MKJIa Ta30BOW XOJIOJAWIBHOW MAITUHBIL.
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HaumenoBanue
TeMbI TUCHUAILINHBI

Tema Jexkuuu

Conep:kanue JeKuuu

Tpynoem-
KOCTb, 4ac.

[lytu moBwImeHUs TOKa3areneit 3pdek-
TUBHOCTU XOJOAWIbHBIX MamuH. [Ipun-
IUITHANTbHAS CXeMa, paboYre Teia U mpo-
1I€CCHI TAPOKOMITPECCUOHHOMN XOJI0IUIb-
HOU MaiuHbl. TepMoauHaMuYecKuil aHa-
JIN3 LMK MAPOKOMIPECCHOHHOM XOJI0-
JIbHOM MamuHbl. [{ukn aGcopOrmoH-
HOUW XOJIOJWUJIbHOW MaIlIUHBI.
[IpuannnuaneHas cxema, pabodue
MpoIeCChl M IUKI TEIJIOBOTO Hacoca.
TepmoxumMudeckuii Tpanchopmarop Ter-
JIOTBHL.
TepMoauHaMUYECKHE OCHOBBI IIPOLIECCOB
MOJIyYEHUsS] COKIDKEHHBIX Ta3oB. OOmue
NPUHIUIBL  JOCTHXKEHUS CBEPXHUBKHUX
TEMIIEPaTYP.

Tema 10. PaGoto-
CIIOCOOHOCTh  TEp-
MOJIMHAMHUYECKHX
CHCTEM.

O¢ddexTHBHOCTS TTPeoOpazoBaHUs dHEP-
run. OyHkuus paboTocmocobHOCTH pa-
Oouero Tena. KonndecTBeHHBIE COOTHO-
IIeHUST MEeXIy padoToil mpu 00paTUMBIX
U HEOOpaTHUMBIX mporeccax. DOyHKIws
paboTOCTIOCOOHOCTH TEIUIOTHI (PKCEPTrHs
TEIUIOTHI) JJIsI HEMPOTOYHOH CHCTEMBI.
Dkceprerudeckas e—h auarpamma. [Tons-
THE TOTEPH JKCEPrHM M IKCepreTude-
CKOro K.ILA. [lpuHIMOBI 3KcepreTuye-
CKOTO aHaJM3a TEIUIOBBIX IPOLECCOB H
pabOThI PHEPTETUYCCKUX MAIIKH.

Tema 11. Tepmonu-
HaMHKa CHCTEM C
XUMUYECKUMH TIpe-
BpAaICHUSIMU.

XapaKkTepUCTHKH COCTaBa CIIOXHOH CH-
cteMbl. [IoHsATHE XMMUYECKOrO MOTEHIIH-
ana. Mepa peakiuu. JlunaMmuka u3MeHe-
HUS (DYHKIUH COCTOSIHUSI TIPH XUMHYE-
CKUX peakuusix. YpaBHeHue [ub06ca-
I'ensmronsua. Ternossie 3 dexTs peak-
muu. 3akoH I'ecca. Tepmoxummyeckoe
ypaBHeHue. TermnoBbie 3 deKTs 00pazo-
BaHUsI W CrOpaHMs BEIIECTB. 3aBHCH-
MOCTh TEIUIOBBIX dPHEKTOB OT TeMIepa-
TYpbl U OT arperaTHOrO0 COCTOSHHS Be-
miectB. [loHsATHE KOHCTAHTHI paBHOBECHS
Y CTETIeHH JAUCCOLUANINU. Y CIIOBUS XUMU-
YEeCKOro paBHOBECHS. 3aKOH JEHCTBYIO-
mmx Macc. CTeneHb NONMHOTH Peakuy 1
COCTaB pPaBHOBECHOM cmecu. Bnusiane
JaBIieHHs 1 00bEMA Ha CTETIEHb AUCCOLH-
any. XHMMHYECKOE CPOJCTBO BEIIECTB.
TennoBas Teopema Hepnera. Tpernit 3a-
KOH TepMoauHamuku. OnpezeneHue ma-
paMeTpoB COCTOSIHUS U COCTaBa pabovnx
TEJI U IPOAYKTOB CTOPaHMSI.

Tema 3. Bunp! Ten-
JIOMaccooOMeHa.

Tema 12. OcHOB-
HBIE MMOHATHS
TEII0- U Maccoo0-
MeHa

[Ipenmer, mens, 3agadyu U CTPYKTypa
Kypca. Buzpl TermomaccooOMeHa: Terio-
MIPOBOAHOCTH, TEIJIOOT/a4a, TEIJIOBOE
M3IydeHue, Teruionepenada, nuddysus,
MaccooTnada. TemmeparypHoe TIoJIe.
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HaumenoBanue
TeMbI TUCHUAILINHBI

Tema Jexkuuu

Conep:kanue JeKuuu

Tpynoem-
KOCTb, 4ac.

I'panuent temmepatypuoro moss. M3o-
TEepMHUYECKasl MOBEPXHOCTH. Temmeparyp-
Hbli Hamop. TeruioBoit motok. IToBepx-
HOCTHAs! TUIOTHOCTH TEIJIOBOTO MOTOKA.

Tema 13. Cramuo-
HapHasi TEIJIONpPO-
BOJHOCTD

l'unoreza ®Dypre. Koaddurment Tteruio-
npoBoaHocTH. Koaddumment temmnepary-
ponpoBoaHOCTH. TepMuueckoe COnpoTHB-
JICHHE TIPH TEIUIONPOBOJHOCTH. YpaBHe-
HHE TEIUIOPOBOAHOCTH HYepe3 IUIOCKYIO
OJTHOCJIOMHYIO CTEHKY. YpaBHEHUE TEILIO-
MPOBOJHOCTH Yepe3 IUIOCKYI0 MHOTOCIION-
HYIO CTEHKY. YpaBHEHHE TEIUIONPOBOIHO-
CTH 4epe3 MTHHIPHUIECKYIO CTEHKY.

Tema 14. Cramuo-
HapHasi  TeIJIo0T-
nada (TEriooOMeH
IIPU BBIHYXJACHHOU
KOHBEKITUH )

I'unoreza Herotona-Puxmana. Jlamunap-
HBIA U TYpOYJNEHTHBI PEXUMBI IBHKE-
HUS TEIUIOHOCHUTENS. ['Mmoresa «IIpuiu-
nanus». Ilome ckopocreir. Temmepatyp-
Hoe moJe. ['mapoanHaMudeckuil morpa-
HUYHBIN ciod. TeruoBoii (TeMmmeparyp-
HBII) TorpaHu4HbIi croit. Koaddumment
TEIUIO0TAaul. TepMUYecKoe COIMpOTHUB-
JICHWE TP TeruionpoBoaHocTH. dudde-
PEHIMAIEHOE ypaBHEHHE TEIUIOOTIAYH.
Onpenendromue 1 onpeaesieMble KpuTe-
pUH TIOJO0MSI IPU TEIUIOOTAAYe: KpHTe-
puit Hyccenbra, kpurepuil PeitHonbxca,
kputepuil [lpanarns, kputepuid Ditnepa,
kputepuit Ilekne, kputepuit CraHTOHA.
KputepuanbHoe ypaBHEHHE TETIOOTAAYN
IIPY IPOJOJIBHOM JBW)KEHUHU TEIUIOHOCH-
TeJsl B TEIUIOOOMEHHOM KaHajie Ha TypOy-
JICHTHOM PEXHUMe.

Tema 15. OcHOBEI
MIPOEKTUPOBAHUS
TEII000MEHHBIX
anmnapaToB

Temnonepenaua. Tepmuueckoe comnpo-
THUBJICHHE NIPH Teruto-niepeaaye. Koapdu-
[UEHT TeIuIoNepeaun. Y paBHEHHE Tel-
sonepenayn. TermiooOMeHHbIN ammapar
Tuna «rpyba B TpyOe». KoxxyoTpyOHBIit
terooOMenHbid anmmapat (TA) ¢ mpo-
JOJBHO-00TEKAEMbIM TPYOHBIM ITyYKOM.
TA npssmotounoro Tuma (npsMoTok). TA
MPOTUBOTOYHOrO0 TUMNA (HPOTUBOTOK).
Temmnepatypnast nuarpamma TA. Apud-
METHYECKHH U JIorapu(pMHUUCEKHH TeMIIe-
parypHble Hamopsl. TemsoBoi Oananc
TA. Pacxox Terutonocutens. TernoBoii
OKBUBAJICHT TEIUIOHOCUTENS. BimsHue
KOMIIOHOBKH TEINIOOOMEHHO MTOBEPXHO-
CTH Ha PEeXHM JIBUKEHUSI TETUIOHOCHTES.
Omnpenenenne TEPMHYECKUX COMTPOTHBIIE-
HUHM Ha pa3IMYHbIX PEKUMAX ABHKCHHUS
teruioHocuTened. Omnpenenenue Tpedye-
MOH TeTTI000MEHHOM TOBEPXHOCTH TPHU
MIPOEKTHUPOBAHUM TETNIOOOMEHHBIX arlma-
partoB. ['unpaBnuuecKue noTepu rpu IBU-
KEHUW TETUIOHOCUTENIeH depe3 KaHalbl
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HaumenoBanue Tema Jekuuu Conep:kanue JeKuuu Tpynoem-

TeMbI M CHMILIMHbI KOCTb, Yac.
TermooOMeHHHKa. MOIIHOCTE Ha Mpo-
KauyKy TeroHocureneld. OueHka copas-
MEPHOCTH CHPOEKTUPOBAHHOT'O TEILI000-
MEHHOTO ammapara IO COOTHOIICHHIO
IIPOAOJIBHOIO M IIONEPEHHOro radapurt-
HBIX Pa3MEpOB TEIIOOOMEHHOM HOBEpX-
HOCTH.
Tema 16. Cranmo- | Temmootnaya mnpu cBoOoaHO# (ecTe- 2
HapHBIA paauany- CTBEHHOH) KOHBEKIIMH y BEPTHKAIHHOU
OHHO-KOHBEKTHB- |HMOBEpXHOCTH. Pacmpenenenue Temmepa-
TYpBl Y TOBEPXHOCTH TEIUIOOOMEHA U B
TOJIILIE HENOABHKHOIO TEIJIO-HOCHUTEIS.
Pacnpenenenue CKOpPOCTH TEIUIOHOCH-
TeJsl y MOBEPX-HOCTH TertoooMena. Kpu-
tepuii I'pacroga. Kputepwmii Panes. Kpu-
THdeckas Beicota. Croucroe (1amMuHap-
HOE) W BOJHOBOE (TypOyIH3HUpPOBaHHOE)
JBIKEHHE TETUIOHOCHTEIS B TPUCTCHHOM
cioe. Kpurepnanbubele ypaBHEHUS TEIIO-
OTJIa4¥ TIPH CBOOOHON KOHBEKITUH (BEp-
TUKaJIbHAs ¥ TOPU3OHTAIIbHAsl TPYOBI).
TemnoBoe n3nydenue. 3aKOHbI TETUIOBOTO
n3nydeHus. IloctosiHHAs TEmIOBOrO W3-
nydenusi. CTemeHb YEpHOTHI TEII000-
MEHHOU noBepxHocTH. [IpuBenenHas cre-
[I€Hb YEPHOTHI IPU M3IYyYEHUU U IMOTJIO-
LIEHUU JYYUCTOM 3HEpPruu. YpaBHEHHE
TETIOBOTO MOTOKA MPH JIyYUCTOM TEILIO-
o0OMeHe.

HUroro — — 32

HBIN TEI1000MeH

5.4. JlaGopaTopHble padoThI

JlabopaTopHbie pabOTHI 10 TUCHUTUIMHE TTPETYCMOTPEHBI YI4EOHBIM TIIIAHOM 00-
pa3oBaTtesIbHOM MporpamMmbl (Tadsuia 6).
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Tabmuia 6 — TemaTuka 1a00paTOpPHBIX padOT

HaumeHoBaHue TeMbl IMCIH- Tema 1adopaTopHoii padoThI Tpynoem-
TUIMHBI KOCTb,
yac.
Tema 1. OcHOBHbBIC TOHATHUS U OrnpezenieHne 3aBUCUMOCTH MEXAY TeMIlepa-
orpezesieHus: B TepPMOIMHAMUKE. | TYpO# M aBJI€HHEM HACBIILIEHHOTO Mapa XJja- 2
narenTta R12
Tema 2. [1epBsiii 3aKk0H TepMou- | OnpenesneHue 3aBUCUMOCTH MEXKy TeMITepa-
HaMUKH. TYypOH U JJaBJIEHUEM HACBILLIEHHOTO BOJSHOTO 2
napa
Tema 3. TepmoanHamuka ujeains- | OnpeneseHne 3HTAIBIUU BOJASHOIO [apa npu 2
HOTO Taza. MTOMOIIH a/11adaTHYECKOT0 APOCCETUPOBAHUS
Tema 4. Bropoii 3ak0oH TepMoau- OnpeneneHye CTENEHN CyXOCTH BJIAYKHOTO 2
HAMUKU. HACBIIIEHHOTO Napa
Tema 5. Cmecu uaeanbHbIX Ta30B. | OnpeneneHue yneabHON TEIUIOTHI mapoobpa- 2
CMenmBaHue rasos. 30BaHUs XJIaJOHOB
Tema 6. XapakTepucTHYECKHUE
Hccnenosanue npouecca aanadaTHOro UCTe-
bynkunu u quddepeHmaibHbIe 2
YeHHsI BO3/1yXa 4epe3 Cy>KMBAIOIIeecs COILIO
ypaBHEHUS TEPMOINHAMHUKHU.
Tema 7. IlaporypOunHbIE ycTa- Omnpenenenne 3aBUCUMOCTH MEXKIY JaBiie-
Hosku (IITY). HUEM U 00bEMOM MPU U30TEPMUYECKOM IPO- 2
LIECCE CYKATUS WIK PACIIUPEHUS XJIaJareHTa
R13
Tema 8. Dnepreruueckue u razo- | OnpeneneHue yaeabHON 1300apHON TEII0eM- 1
BBIC YCTAaHOBKH. KOCTH BO3/1yXa MPH aTMOCHEPHOM JIaBICHUU
Tema 9. TepmoauHamuka oopat- .
HccnenoBanue nukia napoBoil KoMmpeccop-
HBIX IIUKJIOB SHEPTreTHUYECKUX Ma- . . 1
HOM XOJIOIMIBHON MAIIMHbI
IITUH.
Hroro — 16

5.5. [IpakTHyeckue 3aHATHUS

[IpakTrueckue 3aHATHS MO AUCIUILUIMHE TIPETyCMOTPEHBI Y4eOHBIM TJIAHOM 00-

pPa30BaTEIbHON TPOTPAMMBEL.

[TepeueHb NpaKTUUECKUX 3aHITUH, UX COJIEPKAHUE U TPYJOEMKOCTh ITPEACTaB-

JIEHBI B Tadmuie 7.

Tabnuma 7 — TemaTuka v coJiep>KaHne MPAKTUUECKUX 3aHATHI

TPETHETO Po/ia) TeruIore-
penavya dyepe3 IUIOCKYIO
CTCHKY

HanmenoBanme tembl | Tema npakTuyeckoro | Coaep:kaHue npakTuye- Tpynoem-
JAUCHHUILIMHBI 3aHATHA CKOI'0 3aHSITHA KOCTb, Yac.
Tema 12. OcHoBHBIE TI0- | Terionepenaya  depes
Temnonepenaya yepes mioc-
HATUS TEIJIO- U MAacco- |IUIOCKYI0 CTEHKY (rpa-
Kyl0O CTEHKY (TpaHHuHbIe 1
oOMeHa HUYHBIE YCJIOBHS Tep-
yCIIOBUS IIEPBOTO poja)
BOT'O poja)
Tema 12. OcHOBHBIE 1TO- | TeNIONPOBOAHOCTD 4Ye-
TemnonpoBogHOCTE  yepe3
HATUS TEIJIO- U MAacCo- |pe3 IUIOCKYH0  CTEHKY
IJIOCKYIO CTEHKY (TpaHuy-
oOMeHa (rpaHMuYHBIE  YCJIOBHUSA
HBI€ YCIIOBHSI TPETHETO POJIA) 1

TeIuIonepeadya 4yepes3 Iioc-
KYIO CTEHKY
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HauMeHnoBanue TeMbl
JTACHUATLINHBI

TeMa npakTH4ecKoOro
3aHATHUSA

Conep:kaHue npakTuyde-
CKOI'0 3aHATHS

Tpynoem-
KOCTb, 4ac.

Tema 13. Craunonapnas
TEIJIONPOBOIHOCTD

TermnonpoBoHOCTE  Ue-
pe3  LWIMHAPUYECKYIO
CTEHKY (rpaHnYHBIC
yCJIOBUS IEPBOTO poAa)

TemnonpoBoHOCT  Yepe3
LUINHAPAYECKYI0  CTEHKY
(TpaHUYHBIC YCIIOBHSI TIep-
BOI'0 pOJia)

Tema 13. Craunonapnas
TEIJIONPOBOIHOCTD

TermnonpoBoHOCTE  Ue-
pe3  LWIMHAPUYECKYIO
CTEHKY (rpaHMYHBIC
YCJIOBUS TPETHETO POJa)

TemnonpoBoHOCT  Yepe3
LUINHAPAYECKYI0  CTEHKY
(TpaHUYHBIC YCIIOBUS TPETh-
€ro poja)

Tema 14. CtaunonapHas
TeIIooTaa4a (TerI000-
MEH TPU BBIHYXICHHOM
KOHBEKIIUH)

TernonpoBoIHOCTh  Ye-
pe3 OpeOpeHHYI TOo-
BEPXHOCTh

TemnonpoBogHOCTE  yepe3
OpeOpEHHYIO TOBEPXHOCTh

Tema 14. CtaunonapHas
TeII00Taa4a (TerI000-
MEH TP BBIHYXJEHHOU
KOHBEKITHH )

TennonpoBoAHOCTH TpH
HECTAllMOHApHOM  pe-
KUME

TennonpoBoAHOCT IIPU He-
CTaLlMOHAPHOM PEXUME

Tema 15. OcHoBBI HpoO-
eKTUPOBAHUS TEMI000-
MEHHBIX amMapaToB

Teopus mogo6us npume-
HUTENBHO K TEIUIOBBIM
rporeccam

Teopust monobusi mpuMeHu-
TEJILHO K TETUIOBBIM IPOIIEeC-
cam

Tema 15. OcHoBBI TpO-
EKTUPOBAHHS TEII000-
MCHHBIX alllapaToB

Tenmoornaua npu aBU-
KEHUHM TOTOKa BHYTPH
TpyOBI

TemmooTnaya npu JBHXKE-
HUU MOTOKA BHYTPH TPYOBI

Tema 16. Craumnonap-
HBI paJHalMOHHO-KOH-
BEKTUBHBIN TEIIOOOMEH

Tennmoornava npu nomne-
pedHoM oOTekaHuu Tpyo
Y Ty4YKOB

TermmooTnava npu nonepey-
HOM OOTEKaHUU TPYO U Mmyd-
KOB

Tema 16. Cranuonap-
HBbI pPaJHallMOHHO-KOH-
BEKTHBHBIN TEIIOOOMEH

Termooulaqa IIpHU KUIIC-
HHUHN XHUAKOCTH MU KOH-
ACHCAIIUU I1apa

Temnootnaya npu KUIIEHUU
JKHUAKOCTH M KOHJIEHCAIlUH
rapa

Hroro
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5.6. CamocTosiTesibHasi padoTa 00y4aromuxcs

Bomnpockl, BEIHOCHMBIE Ha CaMOCTOSITEIbHOE M3YUSHHUE, MPEICTABICHBI B Ta0-
e 8.

Ta6numa 8 — Borpock! 1151 cCaMOCTOSTEILHOTO U3YyUCHHS JUCITUTIIIMHBI

HaunMeHoBaHHe TeMbI JUCIHUIIINHEI
Tema 1. OcHOBHBIE OHATHUS U OIIPEIE-
JICHUSI B TEPMOIMHAMUKE.

Bonpocel 1J11 caMOCTOATEIHHOT0 H3y4YeHHUsI TEMbI
1. Yro Takoe pabouee Teno? [louemy B kauecTBe paboyero
TeJa MCTOJB3YIOTCS BEIIECTBA B ra3000pa3HOM (TIapooo-
pa3HOM) COCTOSIHUU?
2. Yto Takoe mapameTp COCTOSHHMS? SBISAIOTCS nu mapa-
METPBI COCTOSIHHSI HE3aBUCUMBIMU BEJTMYUHAMU ?
3. B yeM coCcTOMT B3aMMOAEHCTBHE MEXAY CUCTEMOU WU
OKpY>Karoleu cpeaoi?
4. Kakue mpo1ecchl Ha3bIBalOTCSl PABHOBECHBIMH M KAKUE —
HEPaBHOBECHBIMU?
5. Yto Takoe TepMOIMHAMUYECKAsI TOBEPXHOCTH?
1. Kak BeuucisiroTcs Temnora u padora? OyHKIUIMU YEeTO

SIBJISIFOTCS OTH BG.]'II/I'—II/IHI)I'7

Tema 2. IlepBblil 3aKOH TE€pMOJUHA-
MUKH.
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HaunmenoBaHue TeMbl AU CHUIIINHbI

BOHpOCbI IS CAMOCTOSATC/IBHOIO U3YIYCHUH TEMbI

2. JlaiiTe onpeseneHUs SHTAIBIINN U BHYTPEHHEH SHEPTUH.
DyHKIMEN Yero SIBISIOTCS 3TU MapaMeTPbl COCTOSAHUSA?

3. Kakue tepMoaMHAMHUUYECKHE TUArpaMMbl Yaile BCEro
MIPUMEHAIOT Ha MPAKTUKE U To4YeMy?

4. Yemy paBHa IuIoUab IOJ KPUBOM Ipoliecca Ha P-V -
Jqarpamme?

5. ChopmynupyiiTe MepBblii 3aKOH TEPMOJIUHAMUKH.

6. 3anuiuTe pa3MyHble aHATUTUYECKUE BHIPAXKEHUS Tep-
BOT'0 3aKOHA TEPMOJIMHAMUKH.

Tema 3. TepmoauHamMuKa UACATBHOTO
rasa.

1. Kakoii raz HasbIBaeTCs UIcaIbHbIM?

2. Yro Takoe HOpMaJbHbIE (PU3UUECKUE YCIOBHS?

3. Kakoit 00beM 3aHMMaeT OJWH MOJIb JIFOOOTO Trasza IMpu
HOPMAJTbHBIX (PU3NIECKUX YCIOBUSIX?

4. B kakoit ¢opMe MOXKET OBITh 3a/1aHa 3aBUCUMOCTH TETI-
JIOEMKOCTH HACAJIbHOTO ra3a OT TeMIepaTypsl ?

5. Kakumu cBoiicTBamu 00J1a/1at0T BHYTPEHHSS SHEPTUS U
SHTAJIBIUS UCATHHOTO raza?

6. Kakoe 3HaueHue uMmeeT mokaszaTellb MOJUTPOIBI B U30-
OGapHOM, U30XOPHOM M U30TEPMHUECKOM IpoIeccax?

7. Kakoii mpoliecc Ha3pIBa€TCs MOJUTPOIMHBIM?

8. KpuBas kakoro mnpoiiecca, aanadaTHOro UJIH U30TEPMU-
YEeCKOro, UJIET Kpyde MpU MX U300pakeHUuu B P-V KOOPIHU-
HaTax?

9. B xakux mpenenax HU3MEHSETCS TEMJIO0EMKOCTh MOJIHUT-
pomHoro mporecca?

10. Kakumu crioco6amMu MOXKeT ObITh 3aJJaHa CMECh UJIeallb-
HBIX ra30B?

Tema 4. Btopoii 3akoH TepMOJWHA-
MUKH.

1. Kakoii 1uki1 Ha3pIBaeTCs MPSAMBIM M Kakoi 0OpaTHBIM?
2. C noMouIbl0 KaKUX BEJIUYHUH ONPEIENSIOT CTEIEHb CO-
BEPILICHCTBA MPSMBIX U 00PATHBIX [IUKIJIOB?

3. 3 kakux npoteccoB cocTouT 1uki Kapuo?

4. Chopmynupyiite Teopemy KapHno.

5. Kakoli uki Ha3bIBaeTCsl pereHepaTUBHbBIM?

6. Kak Bnusier HeoOpaTUMOCTh Ha Ipolecc Nnpeodpa3zoBa-
HUS TETJIOTH B paboTy’

7. B 4eM CyIIHOCTh BTOPOTO 3aKOHA TEPMOJUHAMUKU?

8. [IpuBeaute pazianuHble GOPMYIUPOBKH BTOPOTO 3aKOHA
TEPMOAVNHAMHUKH.

9. [lpuBenuTe aHAIMTUYECKOE BBIPaKEHNE BTOPOIO 3aKOHA
TEPMOAVNHAMHUKH.

10. B ueM cymHOCTb CTaTUCTUYECKOTO UCTOIKOBAHUS BTO-
pOro 3aKkoHa TEPMOJUHAMUKN?

11. Kak cBs13aHbI SQHTPONIMS ¥ TEPMOIMHAMHYECKAs BEPOAT-
HOCTb COCTOSIHUSA?

12. B uem 3akitouaeTcsl pa3iuuue MexXay aanadaTHbIM U
M30PHTPOMHBIM Iporieccamu? B kakux ciyuyasx aguabart-
HBIH Mpoliecc ABISETCS] OAHOBPEMEHHO U M303HTPOITHBIM?
13. Yto Takoe 3Kceprus TeIIoThI?

14. IIpuBenuTe BBIPAKEHHE IS DKCEPTETHYECKOrO K.II. ..
15. Kak uayT OUHMM OCHOBHBIX MpOIIECCOB B T-S awua-
rpaMMe UeabHoro raza?




20

HaunmenoBaHue TeMbl AU CHUIIINHbI

BOHpOCbI IS CAMOCTOSATC/IBHOIO U3YIYCHUH TEMbI

16. IIpusenute hopMyssl s pacyeTa U3MEHEHHUS SHTPO-
IIUY UJEATIBHOTO Ta3a B PA3JIMUHBIX IIPOLECCAX.

17. Kak cTpouTtcs abCcomoTHAs TEPMOIMHAMHYECKasI IIKajIa
temneparyp?

Tema 5. CMmecu wuaeanbHBIX TIa30B.
CMelmBaHue ra3os.

1. YTo Takoe KaxXymascsi MOJIEKYJISIpHas Macca CMECH HJie-
aJlbHBIX ra30B?

2. Chopmymupyiite 3akoH JlanproHa. B kakom ciyuae
CIPaBEJIUB 3TOT 3aKOH?

3. Uro Takoe mapiuaibHOE aBICHHE W MapUUATbHBINA
(mpuBeneHHBIN) 00beM?

4. Kak paccuMThIBaeTCs TEIIOEMKOCTh CMECH HMCaIbHBIX
ra3oB MPU PA3IMYHBIX CIIOCO0aX 3a/laHus ITON cmecu?

5. KakuM 06pa3oM MOKHO OMPEACIIUTh YACIbHYIO Ta30BYIO
MOCTOSIHHYIO CMECH UJealIbHBIX T'a30B.

6. [lepeuncnure N3BECTHBIC BaM CIIOCOOBI CMEIIIMBAHUS Ta-
30B.

7. OOBsicHATE 0OIIME TOAXOAbI K OMPEEICHUIO apaMeT-
POB COCTOSIHUS CMECH UJICAIbHBIX Fa30B 110 U3BECTHBIM I1a-
paMeTpaM COCTOSIHUSI KOMITOHEHTOB CMECH.

Tema 6. Xapakrepucruueckue ¢GyHK-
muu 1 auddepeHnmanbHbIe  ypaBHe-
HUS TEPMOJAMHAMUKH.

1. Kakast pyHKIMS Ha3bIBA€TCS XapaKTEPUCTUYECKOM?

2. llepeuncnute XxapakrepucTuyeckue (pyHKUUU U 3alu-
LIMTE BBIPAKEHMS UI UX NOJHBIX JU(PepeHInaios.

3. JlaiiTe ompenereHue TePMHUUECKUX KOI(D(UIIMEHTOB H
BBIUMCIINTE UX 3HAYCHMS JUIs UI€AIbHOTO rasa.

4. ITomyunTe ypaBHEHUE CBSI3U MEX]Y TEPMUUYECKUMHU KO-
s purmenTamu.

5. 3aBucsT nm n300apHast ¥ N30XOpHAs TEIUIOEMKOCTH HIe-
aJILHOTO I'a3a OT JaBjieHUs U o0bema?

6. [lomyunTte 3aBUCUMOCTH U300apHON U U30XOPHOM TEILI0-
€MKOCTEH BellecTBa OT JaBJeHUs U oObeMma B Juddepen-
UanbHOM opme.

7. 3aBUCHUT JI N30XOpHAas TEIUIOEMKOCTb BELIECTBA, IO IUH-
HsmoLIerocs: ypasHeHuto Ban - nep — Baanbca, or 06bema?
8. [TomyuuTte CBA3b MEXKAY U300apHON U M30XOPHOH TEIUIO-
€MKOCTSIMH JIJIsl BEILIECTB C JIFOOBIMHM CBOMCTBaMHU.

9. Ha ocHOBE COOTHOIIEHUS /7151 BELIECTB C JIIOOBIMU CBOIi-
CTBaMH MOJIyUYUTE CBS3b MEXAY M300apHON M HM30XOpHOU
TETIOEMKOCTSIMU ISl M/I€AJIBHOTO ra3a (3akoH Maiiepa).
10. Kakoit puznueckuii CMBICII UMEET CBSI3b MKy H300ap-
HOM U N30XOPHOH TETIOEMKOCTSIMM JUIsl MI€AIBHOTO ras3a?
11. Yem xapakTepu3yrTCS COOTHOIICHHS YCTOWYMBOTIO,
HEYCTOMYMBOIO M OTHOCUTEIBHO YCTOWYMBOIO PaBHOBE-
cus?

13. KakoBo ycioBue paBHOBECHS ISl N30JIMPOBAaHHON CH-
CTEMBI?

14. ChopmynupyiiTe MpUHIMI MUHUMAJIbHOCTH XapakTe-
pucTHYECKUX QYHKIHI.

Tema 7. ITapoTypOuHHBIE yCTaHOBKH
(IITY).

1. M300pa3uTe NpUHIHUIHATIBHYIO CXeMY MapoTypOMHHOU
YCTaHOBKH.

2. Ilouemy B mapoTypOMHHBIX YCTAHOBKAaX HEBO3MOXKHO pe-
anu3oBaTh UK KapHo?
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3. TloueMy OCHOBHBIM pabOYUM TEJIOM MAPOTYPOMHHBIX
YCTAHOBOK CJIY>KUT BOJASIHOM map?

4. U300pasute uuki Perkuna B p-V; 7-S u h-S koopanHaTax.
5. Ilpu Kakux yCIOBHUSAX MOXKHO MpeHeOpedh paboToM, 3a-
TpauMBaeMOM Ha IPHUBOJ MMUTATEIBHOIO Hacoca MapoTyp-
OMHHOW YCTaHOBKH?

6. Kak BIUsIOT HayaJgbHbIE TapaMETPhl IIapa Ha TEpMUYE-
CKHUM K.[.11. iuKkiia Peakuna?

7. 306pasute B h-S KOOpAMHATAX YCIOBHBIN MPOIIECC pac-
LIMPEHUs 1apa B TypOHHE ¢ y4eTOM MOTEeph Ha TPEHUE.

8. Uro Takoe BHYTPEHHHMH OTHOCHUTEIbHBIH K.I.J. TYyp-
OuHbBI?

9. U3o6pasute B 7-S KOOpAMHATAX LUKJI NApOTYpOHMHHOM
YCTaHOBKHU C IPEJEIbHON pereHepanueil.

Tema 8. DHepreTuyeckue M ra3oBbie
YCTAHOBKH.

1. lokaxxure, 4TO TEPMHUYECKHH K.II.J|. PET€HEPaTUBHOIO
LUKJIa MapoTypOMHHON yCTAaHOBKM IOBBILIAETCS C yBEJU-
YEHHEM YHUCIIAa PEreHEPaTUBHBIX OTOOPOB.

2. CocTaBbTe ypaBHEHHUE TEIJIOBOTO OanaHca CMEUIMBAIO-
LIEr0 PEreHepaTUBHOIO MOJOrpeBaTessl MapoTypOUHHOM
YCTQHOBKH C OJJHUM pEereHepaTUBHBIM OTOOPOM.

3. U3zo6pasute B koopauHaTax 7-S uaeambHBIN UK 1apo-
TypOUHHOW YCTaHOBKM C NPOMEXYTOUHBIM IE€PErPEBOM
napa.

4. N3o0pa3urte B N-S KoOpAMHATAX MPOLECC PACIIMPECHUSI
napa B TypOMHe NapoTypOMHHON YCTaHOBKHU C JABYMS MpO-
MEXYTOUHBIMM Ileperpesamu napa. Kak ckaseiBaercs npo-
MEKyTOUHBIH TIeperpes Napa Ha ero KOHEYHO! BIaKHOCTH®
5. B ueMm 3akirodaeTcst CymHOCTh KOMOMHHPOBAHHOM BbI-
pabOTKH ANEKTPOIHEPTUU U TeTI0Thl Ha TOLL?

6. M300pa3ute NPUHIUNHMAIBHYIO CXEMy Mapora3oBoi
YCTaHOBKHM M €€ WJICaIbHbIN LUK B 7-S KOOPAWHATAX.

7. B uem 3akimo4aroTcs MpeuMyIecTsa ycranoBok ¢ MI'J]
- reHepaTopom’

8. KakuMm o00pa3om MOBBIIIAETCS 3JIEKTPONPOBOAHOCTD
m1a3mel B kaHane MI'J] - renepatopa’®

9. OnuumMTe NPUHIMI JeHCTBUS TOIUIMBHOTO JIEMEHTA.

Tema 9. TepmoaumHamuka 0OpaTHBIX
IIUKJIOB SHEPreTHUECKUX MAIllMH.

1. Yto Takoe X0a0uIbHbIN KO3 HULIMEHT U KO3PPUIHEHT
TpaHcopMaIiK TeTIOTHI (OTOMUTENbHBINA KO3 hulineHT)?
Kak cBsizanbl 3TH BeIHMUNHBI?

2. M300pa3ute cxemy NapoKOMIIPECCHOHHOM X0JI0ANIBHOM
YCTAaHOBKHM C JIpOCCENbHBIM BEHTUJIIEM M €€ HJealIbHbII
LUKI B 7-S KOOpAMHATAX.

3. Kakue npenmyiiecTsa UMeeT MapoOKOMIIPECCHOHHAS XO-
JIOJIUJIbHASI YCTAHOBKA 110 CPAaBHEHUIO C BO3AYLIHON?

4. B 4ueM 3axkiro4yaeTcs NPHUHIMUI JIECUCTBHUS TEIIOBOIO
Hacoca?

5. M300pa3ute NpUHIUIIUATIBLHYIO CXeMy a0CcOpOIMOHHOM
XOJOAUIBHON yCTaHOBKU. Kakum 00pa3oM MOBBIIIAETCS
JIABJICHUE XJIAJIATCHTA B 3TON yCTAaHOBKE?
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6. Kak Bnusier mepeoxjaxaeHHe XJaJareHTa Mocjie KOH-
JIeHCaTOpa Ha 3HaveHWe KoddduimeHTa Tpanchopmanuu
TEIUIOTHI TEIIOHACOCHOM YCTaHOBKH?

7. Kakxumu cBOMCTBaMH IOJDKHBI 00JI1a4aTh XJIagareHThl?
OnuimunTe OCHOBHEIE METOABI CKYDKCHUS Ta30B.

Tema 10. PaGoTocrocoOHOCTh TEPMO-
JTUHAMUYECKUX CHUCTEM.

1. CkoJbKO MapamMeTpoB MOTYT OCTaBaThCS MOCTOSIHHBIMU
IIPU IPOTEKAHUU B CUCTEME XUMUYECKON peakuu?

2. 3anuimure nepBblii 3aKOH TEPMOJAMHAMUKH JIJIsI XUMUYe-
CKHM aKTUBHOW CHCTEMBI.

3. Urto Takoe TerioBou 3 PeKkT XuMuueckon peakiuu?

4. Kax cBsi3aHbI TEIUIOBBIE () (HEKTHI H30XOPHO - U30TEPMHU-
YECKUX U U300apHON30TEPMUUECKUX PEaKIHil?

5. Copmynupyiite 3akoH I'ecca M ero OCHOBHBIC CIEII-
CTBUSL.

6. KakuM 3aKoHOM onpenesnsercs 3aBUCUMMOCTb TEIJIOBOIO
s dexTa XUMHUECKON peakluu OT TeMIepaTypsl, Mpu Ko-
TOpOI OHa mpoTekaer?

7. YTo Takoe CKOPOCTh XUMUYECKOU peakiuu ?

Tema 11. TepMoauHaMUKa CUCTEM C
XUMHUYECKMMHU PEBPALICHUSIMU.

1. Chopmynupyiite 3aKOH AEMCTBYIOLIMX Macc.

2. Yto Takoe XxuMHUYecKas 00paTUMOCTh peakiuu?

3. UTto Takoe CTeleHb JAUCCOLUAIMH U KaK OHa CBs3aHa C
KOHCTaHTOW paBHOBecHs?

4. Kax 3aBHCHUT OT 1aBJICHHS CTEIICHb JUCCOLUAINH Y PeaK-
LU, MPOTEKAIOIINX C U3MEHEHUEM U 0€3 U3MEHEHHSI KOJIH-
yecTBa BelecTBa’?

5. Kak onpenensercs makcuMaibHas paboTa M30XOpPHO -
MU30TEPMUUYECKUX U N300apHO - U30TEPMUUECKUX PEAKIINi?
6. Chopmynupyiite 3axon Banr - I'oddda.

7. Chopmynupyite TerioBoii 3akoH HepHcra.

Tema 12. OcHOBHBIE TTOHATHS TEILIO- U
MaccooOMeHa

1. Buzasl TemonepeHoca: TEIIONPOBOAHOCTh, TEILUIOOT-
Jlada, TEMJI0BOE U3IYYeHHE U UX JIBIXKYIUe cuibl. Craox-
HBIU TEIUIONEPEHOC.

2. TemnepaTypHoe IoJie: CTallMOHAPHOE M HecTallloHap-
HO€; IIPOCTPAHCTBEHHOE, TUIOCKOE, TMHEHHOE.

3. M3oTepMuyeckne NOBEpXHOCTH.

4. TenmoBoit NOTOK. [IMOTHOCTH TEMIOBOrO MOTOKA.

5. I'pagueHT TeMIiepaTypHOTO MOJIA.

6. I'mnoreza @yppe. TennonpoBOJHOCTE Yepe3 IMIOCKYIO
CTEHKY Ha CTal[MOHAPHOM PEKHUME.

7. KoapuimeHT TennonpoBoiHOCTH.

8. BnusiHue poxa marepuana u TemMrnepaTypbl Ha BETUUYUHY
KodpppuLreHTa TerIonpoBOAHOCTH.

9.Tepmuyeckoe CONPOTHBIIEHHUE MPOIECCAa TEMIOMPOBOI-
HOCTH.

W3meHeHne TeMnepaTypHOro mOJII B TOJIIE IIOCKOM
CTEHKH.

10. TennonpoBOAHOCTh Ye€pe3 MHOTOCIONHYIO TUIOCKYIO
CTEHKY. TepMHYeCKOe COIPOTUBIEHUE MHOIOCIOMHOU
CTEHKH.

11. TennonpoBOJHOCT Yepe3 HUIUHAPUIECKYIO CTEHKY.
12. JInHenHas IOTHOCTH TEIIOBOTO IMOTOKA.
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13. Tennoornaua. I'unnoreza Herorona-Puxmana.
14. Tertootaayva. I'unoresa «apuIMnanus».

Tema 13. Cranuonaphas TEIUIONpPO-
BOJIHOCTh

15. [lorpanuyHbIil cil0¥ (CKOPOCTHOM, TEMIEPATyPHBIN).
16. luddepennmansHoe ypaBHEHHE TEIIOOTIA4H.

17. TennooTnaya npu MpoOAOIbHOM TEUEHUHU TEIJIOHOCH-
TeJsl BHYTpU TpPYObl Ha TYpOYJIEHTHOM pPEKUME.

18. Binsinue Ha4ambHOTO y4acTKa Ha cpeHuil Ko3dduiu-
€HT TerooTAauu. J{IMHHbBIE U KOPOTKHE TPYOBl B TEILIO-
BOM OTHOILIEHHUHU.

19. TertooT/maua mpu MOMEPEIYHOM OOTEKaHUH OJMHOYHOMN
TpyObl. MexaHu3M CONpOTHUBIICHUS JaBieHUs. BnusHue
yria aTak Ha TEIUIOOTauy.

20. Termmonepenaua. Koadumment terionepenayu.

20. Tennonepenaya. YpaBHEHUE TEIUIONEPEIAYUH.

21. Metoas!l UHTCHCH(DHUKAIIUH ITpoIIecca

22. YpaBHEHUs TEIUIONEpeauy U TEIIOBOro OanaHca.

23. Temnomnepenaua. BoasHON SKBHBAJEHT. TeEIUIONEpe-
Jauu.

24. Tlpsimast (mpoekTHas ) 1 oOpaTHas (MOBEPOYHAS) 33 a9n
MIPOEKTUPOBAHHS.

25. Cxembl ABUKEHUE TEIUIOHOCUTENS BAOJb IIOBEPXHOCTH
TerooOMeHa: IPSIMOTOK, IPOTUBOTOK.

26. 3MeHeHue Temneparypsl BAOJIb TEIJIOOOMEHHON IO-
BepxHOCTH. Temneparyphsbiii Harop. CriocoObl ero ocpe-
HEHUs: apuPMeTHIeCKUil 1 JTorapupMUIECKUit
TEeMIEpaTypHbIE HAMIOPHI.

26. KoMIIOHOBKA «TEIJIOOOMEHHHKA TpyOa B TpyOe».

27. KoMIlOHOBKa KOXYXOTPYOHOTO TEIIOOOMEHHUKA C
IPOJI0JIbHO-00TEKAa-EMbIM TPYOHBIM ITYYKOM.

Tewma 14. CranmonapHas Temiooraya
(TerI000MEeH MpY BBIHYKIEHHON KOH-
BEKIMN)

28. KoMnoHOBKa KOKyXOTpYOHOI'0 TeIII000MEHHHKA € TO-
MepeYHO0-00TEeKa-EMbIM TPYOHBIM ITyUYKOM.

29. KoMmoHOBKa MHOTOX0JJOBOT'O KOKYXOTPYOHOTO TETLIO-
0OMEHHUKA.

30. OpebpeHne kKak MeTOJ MHTEHCH(UKAIUU Terionepe-
Hoca. KoapuunueHt opeOpenus.

31. Ope6penue. K.I1.JI. pedpa.

32. IlpuBeneHHbIl KOAG(GULIUEHT TEIIO0TAAYH.

33. OcHOBBI T€OpHUH 1101001 TETJIOBBIX IPOLIECCOB.
I'eomeTpruekoe, KMHEMAaTUYECKOE, T'HAPOJMHAMUYECKOE
nojobue.

34. OmnpenenseMple U OMPEETAIONINE KPUTEPUU TTOA00HUS
TEIUIOBBIX MpoleccoB. [IoHATHE 0 XapaKTepHBIX: pa3Mepe,
TEeMIEpaType, CKOPOCTH.

35. OcHOBBI TeopHuH MO100MS TEIJIOBBIX MpoleccoB. Teo-
peMBbI To100wsI.

36. Yucno nogobus kak 6e3pa3MepHbIil KpuTepuil.
Kpurepnii Peiitnonsaca. Kpurepnii Hyccensra.

37. Yucno nogobus kak 6e3pa3MepHbIil KpuTepuil.
Kpurepuii [Ipannris. Kpurepuit Ditnepa.

38. Yucno nogobus kak 6e3pa3MepHbIil KpuTepuil.
Kpurepnii Ilekne. Kpurepuit CrantoHa.
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39. Yucno nogobus kak 6e3pa3MepHbIil KpuTepuil.
Kpurepuii ['pacroda. Kpurepuii Penes.

40. Yncno nogobust kak 0e3pasMepHbId KPUTEPHIA.
Kpurepuii ['pacroda. Kpurepuii Penes.

41. Yucno noao0us kak 0e3pa3MepHbId KPUTSPHUH.
Kputepuit Kyrarenanze. Kputepuit HeroTona.

42. Yucno nono0us kak 0e3pa3MepHbIid KPUTEPHUH.
Kputepuit ®ypoe. Kpurepuii buo.

42. TemooOMmeH u3nydeHueM. [1oBepXHOCTHAS TUIOTHOCTD
JYYUCTOTO TEIUIOBOTO MOTOKA.

Tema 15. OcHOBBI IIPOEKTUPOBAHMS
TETJIOOOMEHHBIX aNIlapaToB

43. TermooOMeH uznydenueM. [locTosiHHAs TEMIOBOTO U3-
JIy4EHHUS.

44. TenmooO6meH nznydenueM. CTeneHb YEPHOTHI MOBEPX-
HOCTH TEII000MeHa.

45. Konekuus. EcrecTBeHHast M BBIHY)K/IEHHAsl KOHBEK-
LS.

46. Tertoot1aya Mpu €CTECTBEHHOW KOHBEKITUHU BO3JIE BEP-
TUKQJIBHOTO LIMJIMHJPA.

47. Temmootnaya mpu €CTECTBEHHOW KOHBEKIIUU BO3JIE I'O-
PU30HTAJILHOTO HUIUHAPA.

48. dusnyeckast kKapTuHA KureHus. LlenTper mapooOpaso-
BaHUs. /{aBlieHHE B TAPOBOM Iy3bIPHKE.

49. ®uznueckas kapTuHa kuneHus. Ily3pIpbkoBoe Kure-
HUE.

50. ®uznueckas kapTuHa Kurenus. [lnenounoe kumneHue.
51. ®usnueckas kapTuHa KuneHus. IlepBolil Kpu3uc Kure-
HUSL.

52. ®usunyeckas KapTuHa KuneHus. Bropoi kpusuc kurme-
HUSL.

53. KuneHnue B BepTUKAJIbHBIX TpyOax.

54. ®usnueckas KapTUHA KOHJIEHCAIUH.

55. KonzeHcanys 4ucTOro HEMOJBM)KHOTO Iapa B 0O0Jb-
oM o0OBeMe.

3anaua Hyccenbra.

56. KoneHcanus napa Ha BEpTUKAIBHOM TpyOe.

Tema 16. CrauuoHapHbId pagualu-
OHHO-KOHBEKTHUBHBIN TEIUIO0OMEH

57. KonneHcarus napa Ha TOpU30HTAIBHOMN TpyOe.

58. KonaeHcanus napa Ha MHOTOPSITHOM TPYOHOM ITyuKe.
59. Mexda30Bblil Tem1000MeH B MPUCYTCTBUU HUHEPTHOTO
KOMITOHEHTA.

60. MaccooOmeH. 3akoHbl AU Py3un.

61. Maccooomen. Koadpdpuunent nuddysum.

62. MaccooomeH. Ilotok maccel. IloBepxHOCTHas MOT-
HOCTb ITOTOKa MacChl.

63. Maccootnaua. Koagdunment maccooTnauu.

64. Maccoornaya. Kpurepun wmaccootnaun. Ywucnio
Imunara. Yueno [epByna. Yucno JIpronca-CemeHoBa.

65. HecranmmonapHseiii TermooOMen. OxiaxkaeHue (Harpe-
BaHHE TE).

66. Hecranmmonapueiii TermooOMeH. be3pasmepHbie Koop-
nuHathl. bespasmepHoe Bpems. be3pa3smepHas OTHOCHUTENb-
Hasi Temreparypa.
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67. Hecraunmonapubiii TemmooOMeH. Temm oxiaxkaeHus
(HarpeBaHms).

68. Hecraunonapusiit rerooomen. Koapduument popmer
Tena.

69. Hecranmonapusiii Teriooomen. Koadduuument remme-
paTyponpoBOAHOCTH MaTepHaJa.

70. HecranuoHapHelii TermaooOMeH. PerynsipHbIil pexum
OCTBIBaHMS (HArpeBaHUsI) TEJI.

B nporiecce camocTosTenbHOM paboThl 00yJaromuecs JOJKHBI IPUHUMATh pe-
HIEHUE IO paccMaTpUBaeMou MpodieMe ¢ MUHUMAJIbHBIM y4acTHEM MEeAaroru4yecKkoro
paboTHuKa. J[ns pelieHus MOCTaBICHHBIX 3aJa4 MOXET MCHOJb30BATHCS JIOMOIHU-
TeNbHAsl JUTEpaTypa U HMCTOYHUKUA B HUH(POPMAIMOHHO-KOMMYHHKAIIMOHHOW CETH
«uatepHery. [l 3akperyieHus MPoMIeHHOTo MaTeprana rneJarornaeckuM paboTHH-
KOM MOTYT BbIIaBaThCs JOMAIIIHUE 3a/1aHMS.

B Tabnuie 9 ykazaHbl BUABI CAMOCTOSATEILHON PabOThI, BHIMOIHsEMbIE 00yYa-
IOIIUMUCS MPU U3YUYEHUHU COOTBETCTBYIOIINX TEM JTUCIUIUINHBI.

Tabnuna 9 — Buasl camocToaTensHOM paboTh

HanmeHoBaHMe TeMbl M CUUILIHHBI Buabl camocTosiTeibHOM padoThl

Tewma 1. 3akOHBI TEpPMOJUHAMUKHI CamocTosATeTbHOE U3YYEHUE BOIIPOCOB TEMBI.
Hanucanue koHcnekTa.

CocraBiieHue rioccapus o Teme.

[TpopabGoTka 1 MOBTOPEHUE JIEKIIMOHHOTO MaTepHala.
N3yuenue pekoMeHyeMoM TuTepaTyphl

IToaroroBka K rpynmnoBoy JUCKYCCHH

[ToaroToBKa K MPaKTUYECKOMY 3aHATHUIO.

[ToaroroBka k 1abopatopHoii padoTe.

ITonroroBka K TeKylieMy KOHTPOJII U NMPOMEKYTOUYHOU

aTTecTanuu
Tema 2. TepMO,I[I/IHaMI/IKa IMUKJIOB I1a- CaMOCTOSTEeIIBbHOE HU3YUCHUC BOIIPOCOB TCMBI.
POCHIIOBBIX YCTAHOBOK. Hammcanne xoHCHIEKTA.

Cocrasnenue rioccapus 1o TeMe.

[TpopaboTka 1 MOBTOpEHNUE JIEKIIMOHHOTO MaTepHara.
N3y4yeHne peKOMEHIyeMOH JINTepaTyphl

IToaroToBka K rpynmnoBOy JUCKYCCHH

[TonroroBka K NpakTUYECKOMY 3aHATHIO.

[ToaroroBka k 1abopatopHoii padoTe.

ITonroroBka K TeKylleMy KOHTPOJIIO U NMPOMEKYTOUYHOU
aTTecTaluu

Tema 3. Buasl TeruiomaccooomMeHna. | CaMOCTOSATENbHOE H3yY€HHE BOIPOCOB TEMBI.
Harnncanne koHcnekTa.

CocraBnenue rioccapus 1o TeMe.

[TpopabGoTka 1 MOBTOpEHNUE JIEKIIMOHHOTO MaTepHaa.
N3y4yeHne peKOMEHIyeMOH JINTepaTypbl

IToaroToBka K rpynmnoBOy IUCKYCCHH

[TonroroBka K NpakTU4ECKOMY 3aHATHIO.

[ToaroroBka k 1abopatopHOii padoTe.

ITonroroBka K TeKyIeMy KOHTPOJIIO U TPOMEXYTOUHON
aTTecTaluu
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VY4eOHBIM IJTAHOM B paMKaX JUCITUTUIMHBI HE TIPETYCMOTPEHO BHITIOJTHECHHUE Pac-
yeTHO-Tpaduueckoit padotsl (PI'P)/kypcoBoe npoekTrupoBaHue.

Breimonuenune PI'P/kypcoBoe MpoeKTHpOBaHUE OCYIIECTBIISETCS B COOTBETCTBHU
C METOIMYECKUMH YKa3aHUSIMH, COICPIKAIUMUCS B COOTBETCTBYIOIIEM pa3/Ieie dJIeK-
TPOHHOTO Kypca «TepMoaMHaAMUKa W TEIJIOMAacCOOOMEH» HH(POPMAIMOHHO-00pa3o-
BatenbHOM cpeasl BI'TY (http://edu.tu-bryansk.ru).

5.7. Opranu3aumsi TeKyIIero KOHTPOJSl YCIeBAeMOCTHM M TPOMEKYTOYHOM
arrecTanun 00y4aronuxcs

Texymmii KOHTPOJIb YCIIEBAEMOCTH 00ECIIEYMBAET OL[IEHUBAHHUE XOJa OCBOCHUS
JUCUUIUIMHBL. POPMBI KOHTPOJBHO-OLIEHOYHBIX MEPONPUATHIA, POBOJIUMBIX B pam-
Kax TEKYIIEro KOHTPOJIs yCIIeBaeMOCTH, MpecTaBieHsl B Tabmuie 10.

Tabnumna 10 — ®opmbl U TEPUOINIHOCT TEKYIET0 KOHTPOJIS yCIIEBAEMOCTH

Bup yueOHoii padorsl | DopMa TeKylIero KOHTPOJIfA yCIeBaeMOCTH IleprnoauynocTh
OCYLLeCTBJICHHSA

[IpakTrueckue 3aHATUS | Y CTHBIN 3KCIIPECC-OIIPOC, IKCIpecc-TecTupoBa- | Ha kaxaom 3aHsTun

/ JlaboparopHbIe pa- HUE.

O0THI

CamocTosiTenbHas pa- - ycTHast (YCTHBIM ompoc, 3aliuTa NMCbMEHHOH | B Teuenune cemectpa

6oTa o0yuarouxcs paboThl, JOKIaAa MO pe3ylbTaTaM CamMoOCTOs-

TeJIbHOM padoThl, pedepaToB U T.1.);

- MUCbMEHHas (MMMChMEHHBIA OMPOC, BBIMOIHE-
HUE KOHCIIEKTOB, TJIOCCAPUEB H T.11.);

- TecToBas (0J1aHOYHOE U KOMITBIOTEPHOE TECTHU-
poBaHue)

OrneHrBaHue MPOMEKYTOYHBIX M OKOHUYATEIBHBIX PE3yJIbTaTOB OOYYEHUS IO
JTUCIUTUIMHE (MPOMEXYTOUHAS aTTECTAIMS 00YUYaIOIINUXCsl) OCYIIECTBIISIETCS B (hopme
9K3aMeHa, MPOBOJAUMOTO B YCTHOM / MMCbMEHHOU (hopMe. ATTECTallMOHHOE WCIIbITa-
HUE MOJKET BKJIIOYATh B CEOSl MPOXOXKACHHE TE€CTAa C MCIOJIH30BAHUEM TEXHOJIOTUU
KOMITBIOTEPHOT'O TeCTUPOBaHUs. JIJIsT yTOUHEHHUS OIEHKH 3K3aMEHATOP MOKET MPOBO-
JIUTh KOPOTKUI OMPOC-coOeceI0BaHNE C 00yJaronuMCest ¥ (W) BbIIaBaTh €My JOTOJI-
HUTEIHHBIC 3a/TaHMSI.

6. OBPA3BOBATEJIBHBIE TEXHOJIOT U

B xozie ocBOeHUS TUCHMUIUIMHBI TPUMEHSIOTCS ClIeTyIolne o0pa3oBaTeIbHbIE
TEXHOJIOTHU: JUYHOCTHO-OPUEHTHUPOBAHHBIE, aKTUBU3AIUU NeSATEeIbHOCTH
OOy4YaroIMXcsl, MHTEJUIEKTyaJIbHOW HAaNpaBJIE€HHOCTH, MPOOJIEMHOr0 O00y4YeHus,
JTMAJIOTOBBIC U PO ECCHOHATLHO-OPUEHTUPOBaHHbIC (Tabuima 11).


http://edu.tu-bryansk.ru/
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Tabnuna 11 — O6pa3oBarenabHbIE TEXHOJIOTUH, IPUMEHSIEMbIE B X0/1€ MPEINO1aBaHuUs
JUCLUIUINHBI

Bun yueOHo# padoThI IIpumensiemble 00pa3oBaTe/ibHbIE TEXHOJIOTUH

Jlexuun [Ipobnemuas nekuus.

Jlekuus-Bu3yanu3anus.

Jlexuus-6ecena.

JleKuus-AMCKyCCHs.

[Ipaktuyeckue 3austust / Jla- | I'pynmnoBsie AUCKyCCHU.

6opaTopHble pabOThI Pemenune npakTuueckux 3ajau.

TectupoBanue.

JlenoBas urpa.

CamocrosarenbHass  pabota | [IpopaboTka JIEeKLIHOHHOTO MaTepuaa.

o0yJaromuxcs N3yuenune pekoOMeHAyeMOH JIUTEPATYPHI.

ITonroToBka K JUCKYCCHH.

BrImonHeHNe MPaKTUYECKOTo 3a/1aHus / 1a00paToOpHOM pabOTHLI.
[TonroToBKa K JEKLMSIM.

[TonroToBka K MPaKTUYECKUM 3aHSATHSIM.

W3yueHne 10NOIHUTENBHOM JINTEPATYPhl U CAMOCTOATENbHOE Bop-
MHUpPOBaHHE KOHCIIEKTA.

IToaroroBka K 3K3amMeHy

KOHCYJH)TEIHI/II/I KOHHGHTpaHI/Iﬂ BHHMaHHs HAa OTACJIbHBIX BOIIPOCAX.
JIMYHOCTHO-OPUEHTUPOBAHHBIH MOIXOI.
Hwnaror.
[MpomexxyTouHast arTectarys | Ik3aMeH (B yCTHOW M MUCbMEHHOM (hopme).
00yJaromuxcst

7. PEAJIM3ALIASA JTUCHUILINHBI ITPU UCITOJIb30BAHUN
TEXHOJIOT'MU DJEKTPOHHOI'O OBYUEHUSA U (UJIN) _
JANCTAHIIMOHHBIX OBPA3OBATEJIBHBIX TEXHOJIOI'MU

B snexrponnoit unpopmarmonHo-odpaszoBarensHoii cpeae BI'TY pa3memniaercs
AIIEKTPOHHBIN KypC AUCIUILINHBI, BKIIFOYAIOLIUNA B CEOsI:

— cBeJleHHs 00 aBTOpe Kypca;

— KpaTKO€ OIMKMCAHUE KypcCa;

— pabouyio MporpaMmmy JTUCIUILIAHEI,

— TIOJIHBIW MEPEYEHb TEM JUCHUILIINHBI;

— TIPE3CHTAIlMOHHBIC MaTEPUAJIbI I TPOBEACHUS 3aHATUN JIEKIIMOHHOTO THTIA,

— JICKUMH/KPATKUN KOHCTIEKT JIEKIUH MO KaX0i TeMe;

— METOANYECKHE YKAa3aHUSI M0 BHIMOJIHEHUIO Ka)KI0I0 PAKTUUECKOTO 3a/1aHHS,

— MaTrepualbl U TECTOBBIE 3aJlaHUs JJIsl TEKYILETO KOHTPOJISI yCIIEBAEMOCTH U
MIPOMEKYTOUHON aTTeCTallMi O0YyYarOIUXCS.

HanmenoBaHue 371€KTPOHHOTO Kypca B 3JIEKTPOHHOU HHPOPMAITMOHHO-00pa30-
BaresibHOM cpene BI'TY — «TepmoanHaMuka U TermioMaccooOMeH — aBTop boriaHos
P.A. pazpabotuuka PIIJ[ nyst oOyuaromuxcst mo HanpasieHuto moaroroBku 13.03.03
DHepreTuueckoe MalmHOCTpoeHue, npoduis « TpyOompoBOHEIN TpaHCOpT HedTH
1 He(TEMPOTYKTOBY», opMa 00ydIEHUS — OUHASI.
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DNEeKTPOHHBINA KyPC TPeTHa3HAYCH JJIs1 00ecriedeHus] 00yJaroIuXcsi BCEMU He-
00XOIMMBIMU Y4eOHO-METOJMUYECKAMU MaTepHallaMd, a TakKKe IMPOBEICHUS KOH-
TPOJIBHO-OIIEHOYHBIX MEPONIPHUITHI B Tiporiecce oOydenus. [Ipu HeoOXoaumocTu ocy-
HIeCTBIISICTCS (aiIOBBIN OOMEH OTUETaMU O BBIMOJTHEHUN 00yUJaIOIIUMHUCS CaMOCTOSI-
TeJILHON PadOTHI.

8. YYEBHO-METONYECKOE 1 UTHOOPMALIMOHHOE OBECITEYEHUE
JUCHUIIIAHBI

8.1. IlepeueHb y4eOHO-METOAUYECKOT0 oO0ecleYeHHsl I CaMOCTOSITeIbHOI
padoThHI 00y4aKOIMXCH

1. Anucun A.A., Aarcun A.K. OcHoBbl TepmoanHaMuku [Teker] + [DnekTpon-
HBIN pecypc]: yueOHoe mocoOue K M3YYeHHUIO TUCHUIUTUHBI « TexHruueckas TepMOoan-
HaMUKa» [ 00yJaromuxcs o o4yHoil (opme oOydeHHs MO HAIpaBJICHHUSIM MOJArO-
ToBKM 13.03.01 «Tennosneprernka n terorexuuka» u 13.03.03 «OHepretuueckoe
MaruHocTpoeHuey.. — bpsack: BI'TY, 2017. — 190 c.

2. Anucun A.A., Aarcul A.K. Texundeckas TepMmoanHaMuka. PeanbHbie ra3bl.
[Texct] + [DnekTpoHHBIN pecypc]: yueOHOe MmocoOue K M3YyUYEeHHIO pas3fieia JHCIIH-
TUTHHBI 1719 00y4aroIIMXCcsl 0 OYHOU hopMe 00yUdeHUs IO HAITPABJICHUSAM MOJTOTOBKH
13.03.01 «Temnosnepreruka u terorexuuka» u 13.03.03 «DHepreTrudeckoe Mariiu-
HOCcTpoeHue».. — bpsuck: BI'TY, 2017. - 76 c.

3. Anucun A.A., Aaucun A.K. Texauueckas TepMoauHaMuka. Pacuér u ontu-
MHU3anus razoBoro nukia [ Texer]| + [DnekTpoHHbBIN pecypc|: METOOUYECKHUE YKA3aHUS
K BBITIOJIHEHHUIO pacYETHO-TpapuUecKoil padoThl 111 00yYAOIIMXCS [0 OYHOU (POPMBI
oOyuenus mo HamnpariaeHuto 13.03.01 «TemnosHepreTka W TEIUIOTEXHUKA». —
bpsuck: BI'TY, 2017.

4. Anucun A.A., Anucun A.K. Texaudeckas TepMoiMHaMuKa. MeToIbl periie-
HUS TIPAKTUYECKUX 33714 [ TekcT] + [DIeKTpOoHHBIN pecypc]: METoIMUecKoe Tocodue
JUTSI TIOJTOTOBKU K pab0Te HA MPAKTUYECKUX 3aHATHUAX M0 AUcIUIUIMHE « TexHuyeckas
TEPMOJIUHAMUKAY» ISl 00YUaIOIKXCS IO OYHON opMe 0OydeHHsI 10 HAMPaBICHUAM
noarotoBku 13.03.01 «TemnosHepreTuka u tertorexnukay. — bpsuek: bI'TY, 2017.
—48 c.

5. Anucun A.A., Auucun A.K., CouenoB B.H. Texnuueckas TepMoAHAMUKA.
Jlabopatpublil pakTukyM [Tekct| + [DaeKTpOoHHBIA pecypc|: METOIMYECKHE yKa3a-
HUS K BBIIIOJIHEHUIO JJAOOPATOPHOTO MPAKTUKYMA IO TUCHUIUIMHE « TexHuyeckas Tep-
MOJMHAMUKa» JIJIs1 00y4JaroIuXCcs o 09HON opMe 00yUEeHUS 110 HAPABJICHUSIM IO/~
rotoBku 13.03.01 «Tennosnepreruka u termnorexuuka». — bpsuck: BI'TY, 2017.

6. CouenoB B.H. Texuuueckasi TepMOJUHAMHKA: METOIUYECKUE YKA3aHUS K BbI-
MOJIHEHUIO Ja00paTOPHOTO MPAaKTUKyMa JUIsl 00ydaromuxcst O4HOU (popmbl 00ydeHus
no HampaiieHuto noAroToBku 13.03.01 «TemnosHepreTuka W TEIIOTEXHUKA» H
13.03.03 «DHepreTrueckoe MaimmHocTpoeHHe» [Tekct]+[DnexTpoHHblit pecype] -
bpsack: BI'TY, 2017. — 44 c.

7. CtpebkoB A.C. TemnomaccooOMeH. YueOnas npaktuka. Ku. 1. Mccaeno-
BaHME TEIUIOTMAPOJAMHAMUYECKUX TMPOLECCOB MpPU MPOJOJBHOM  OOTEKaHUU
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TEIIOOOMEHHON TMOBEPXHOCTH MOTOKOM BO3AyXa B KOJbIIeBOM KaHaine. [Tekcr] +
[DJIeKTpOHHBIN pecypc]: METOAMYECKHE YyKa3aHHsl K BBIIOJHEHUIO JIA0OPAaTOPHBIX
paboT 17151 CTYJIGHTOB OYHOM (hOopMBI 00yUeHuUsI 110 HarpaaeHuto noarotosku 13.03.01
«Tenmmosnepreruka u termorexnuka» — bpauck: BI'TY, 2017. — 51 c.

8. CtpebkoB A.C. TemomaccooOMeH. YueOnas npaktuka. Ka. 2. HUccaeno-
BaHME TEIJIOOTAA4YM U CONPOTUBIICHUS MIPU MOMEPEUHOM O0TEKaHUU TPYOHBIX MYyYKOB
[Tekct] + [DNEKTpOHHBIM pecypc]: METOAMYECKHE YKa3aHHs K BBIIOJIHEHUIO
7a00paTOpHBIX PadOT ISl CTYAEHTOB OYHOU (DOpPMBI OOYUYEHHs IO HAIpPaBICHHIO
noarotoBku 13.03.01 «TemnosHepreTrka u Terorexauka» — bpsuck: bBI'TY, 2017, —
35c.

9. CrpebkoB A.C. Temmomaccooomen. YueOnas mpaxtuka. Ku. 3. Hccneno-
BaHHE PAIUANMOHHO-KOHBEKTHBHOTO TEIIOOOMEHA TMPH Pa3IUIHOW OpHEHTAIUN
oborpeBaembIx TpyO. [Tekct] + [DIeKTpOHHBIN pecypc]: METOAUYECKUE YKA3aHUS K
BBITIOJIHEHUIO JTA0OPATOPHBIX PabOT ISl CTYJEHTOB OYHOM (hOpMBI OOy4YEHHUS IO
HanpaBiieHuto  HampaieHuto noaroroBku  13.03.01  «Temnmosnepretuka
tertotexHuka» — bpauck: BI'TY, 2017. —31 c.

10. A.C. CrpebkoB, H.A. [llanpkuna. Temmomaccooomen. IIpoekTupoBaHue
OJIHOXOJIOBOTO KOXKYXOTPYOHOTO TeIIooOMeHHoro armrmapara [Tekct] + [DaeKkTpoH-
HBIN pecypc]|: MeToANYEeCKUE YKa3aHus K BBIMOJIHEHUIO KypCOBOM pabOTHI JIJIsl CTY/ICH-
TOB 04HOM (popMbI 00yueHus no HampasieHuto 13.03.01 «Temno-3HepreTrka u Terio-
texHuka — bpsucek: bI'TY, 2017. — 59 c.

8.2. IlepeyeHb OCHOBHOW M  JONOJHHUTEJIbHOW Y4YeOHOIl  JUTepaTypbl,
HEO0X0AMMOM /15l 0CBOCHUS AMCUMILIMHBI

@) OCHOBHAaA Tumepamypa

1. Kupunnun B.A., Cerués B.B., lleitnun A.E. Texaudeckas TepMoauHa-
muka / B.A.Kupummn, B.B. Cerués, A.E. einmmn. — U3n. 3-e. — M.: DHeprounsar,
1984. — 448 c. (Pexxum moctyna: http://www.iprbookshop.ru/55878.html, 35 sx3.)

2. Texaudeckas TepMoAuHaAMUKa: Y4ueO. JJIsI MAaIMHOCTPOUT. CIIEIl. BY30B
/B. U. Kpyros, C. U. Ucaes, 1. A. KoxunoB u ap.; [lox pen. B. 1. Kpyrosa. —
3-e usa., nepepad, u nomn. — M.: Beicmr. mk., 1991. — 384 c. (10 7k3.)

3. Ucaes C.A. Tepmoaunamuka / C.A. Ucaes. — U3a. 2-e. — M.: MI'TY um. H.O.
baymana. — 2000. — 412 c. (1 7k3.)

4. Hamoxun B.B. Texnuueckas TepMoinHamMuKa u Teronepeaayda /B.B.Hamio-
kuH. — W3a. 3-e, ucnp. u gomn. — M.: Beicii. mkosna, 1980. — 469 c. (35 3k3.)

5. Augpuanosa T.H., /[3amnos B.B., 3y6apes B.H., Pemuzos C.A. CoopHuk 3a-
nay o Texuudeckor repmoannamuke / T.H. Aunpuanosa, b.B. [[3ammnos, B.H. 3y0a-
peB, C.A.Pemu3zos. — 3. 3-e. — M.: MDOU, 2000. — 294 c. (11 3k3.)

6. KyaunoB B.A., Kapramos 2.M. Texuuueckas tepmoanHamuka /B.A. Kynu-
HoB, D.M.Kapramos. — M.: Beicur. mkona, 2000. — 261 c. (6 2k3.)

7. OBunHHUKOB HO.B. OCHOBBI TEXHMUECKON TEPMOJAMHAMUKH [ DIEKTPOHHBIN
pecypc] : yueonuk / FO.B. OBUMHHHKOB. — DJIEKTPOH. TEKCTOBBIC aHHBIE. — HOoBOCH-
oupck: HoBocubupckuii rocy1apcTBeHHbIN TexHUYecKuil yauBepcurert, 2010. —293 c.
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(Pexxum nmocrtyma: http://www.iprbookshop.ru/47708.html)

8. bproxanog, O.H. Tenomaccoodmen: yue6. 1ist By3oB/ O.H. bproxanos. — M.:
NH®PA-M, 2013.—463 c. (5 7k3.)

9. Kynunos, A.A. TemomaccooOMeH: yue0. mocobue miis By3oB/ A.A. Kynu-
HOB.— M.: UH®PA-M, 2012.-374 c. (2 7k3.)

10. ITpumeps! 1 3agauu 1Mo TerioMaccooomMeny: yue6. nocodue/ B.C. Jlorunos
[u np.] — U3n. 2-e, ucnp. u gon. — CII06. [u ap.]: Jlans, 2011. — 255 ¢. (5 7k3.)

0) OoononnumenvHaa 1umepamypa

1. TerosHepreTHKa U TETNIOTEXHUKA: CripaBovHast cepust. B 4-x kH. / [Toz o6m.
pea. A.B. Kimmmenko, B.M. 3opuna. - M.: U3a-s0 MOU, 2007. (1 3k3.)

2. Aapapromenko A.M. OCHOBBI TEPMOJAMHAMUKY ITUKIIOB TEITIOIHEPT € THUCCKUX
ycraHoBok /A.W. Anapromenko. — M3n. 2-e. — M.: Beicn. mikomna, 1985. — 319 c. (46
9K3.)

3. 3ybapes B.H., AnekcanapoB A.A. [IpakTukym no TEXHUYECKON TEPMOIUHA-
muke / B.H. 3y6apeB, A.A. Anekcanapos. — U3, 2-e. — M.: Dueproaromusaar, 1986.
— 271 c. (24 7k3.)

4. JIsmkoB B. WM. TeopeTrnyeckne 0CHOBBI TEINIOTEXHUKHU: YueO. mocooue. — M.
Mammunoctpoenue-1, 2008. — 260 c. (2 3k3.)

5. Corues B. B. Jludgdepenimanbabie ypaBHEHHUS TEPMOAMHAMUKU. Y4e0. MOCo-
Oue ns TEIVIOHEPreTHd. U TEeIIOPU3UY. CIell. BY30B. — 2-€ u3l., nepepad. — M.:
Breicmi. mik., 1991. — 224 c.

(Pexxum moctyma: http:// www.iprbookshop.ru/57011.html, 1 3k3.)

6. Kyaunos, 1.B. Teopetnueckue ocHOBBI TemnoTexHuku. Yacts 1. Tepmosu-
HaMUKa [DJeKTpoHHbIN pecypc] : yueb. nocodue / 1.B. Kynunos, E.B. Credantok. —
OnekTpoH. gaH. — Camapa : ACU CamI'TY, 2013. - 172 c.

(Pexxum nmocrtyma: https://e.lanbook.com/book/73897)

7. Teopus TermiomaccooOMeHa: y4eOHUK sl TeXH. YH-TOB U By30B / C.U. Uc-
aeB, 1.A. Koxwunos, B.1. Kodanos [u mp.]; mox pen. A.W. JieonTeeBa. — 2-¢ u3.,
ucnp. u gon.— M.: U3a-so MI'TY um. H.D. Baymana, 1997. — 683 c. (2 5k3.)

8. Temnorexnuka: yueOHUK st BTy30B/ A.M. Apxapos, U.A. Apxapos, B.H.
AdanacweB [u ap.]; mox obmr. pen. A.M. Apxaposa, B.H. AdanacbeBa. — 2-¢ usn.,
nepepad. u gon. — M.: Uzn-Bo MI'TY um. H.D. Baymana, 2004. — 712 c. : wur. (10
DK3.)

9. Kpacunomekos E. A. 3agaunuk mo terutonepenade/ E.A. Kpacnomekos, A.C.
Cykowmenn. - M.: Dueprus, 1969. — 262 c. (11 3k3.)

10. ABuyxoB, B.B. 3amaunuk no nporeccam teromaccooomMena: yued. mocodue
11t By30B/ B.B. ABuyxoB, b.41. [Tatocte. — M.: Dneproaromusaar, 1986. — 144 c. : wn.
(51 9K3.)

11. Vcauenko B.II. u ap. Temnonepenaya: Yueonuk a1 By30s / B.I1. Mcauenko,
B.A. Ocunosa, A.C. Cykomen. — 4-e uz., nepepad. u gon. — M.:Oueprousnar, 1981.
— 416 c., wu. (54 7k3.)

12. Apnonbn JI.LB. U ap. Texuuueckass TepMoJMHAMHUKa M TeIUIONepeaaya:
Yuebnuk as By30B / JI.B. Apronba, I'.A. Muxaitnosckuii, B.M. CenuBepctoB. — 2-¢
u3 ., nepepad. — M.:Boicui. mkona, 1979. — 446 c., unn.+opui. (35 3x3.)
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8) cnpaeounas numepamypa

1. PuBkun C.JI., AnekcannpoB A.A. TaGmu1ibl Tem1oQpuU3NUeCKuX CBOMCTB BOBI
u BojsHoro mapa / C.JI. PuBkun, A.A. AnekcanpoB. — M., Dueproaromusaat, 2000.
- 80 c.

2. bypues C.U., I1setkoB IO.H. Brnaxusiit Bo3nyx. CoctaB u cBoiicTBa: Yueo.
nocooue. — CII6.; CII6I'AXIIT. — 1998. — 146 c.

3. Tepmonunamuueckue cBoiictBa Bo3nyxa. /CerueB B. B., Baccepman A. A.,
Koznos A. /1., Coupunonos I'. A., Lipimapusiit B. A. — T'CCC/l. Cepust MmoHOTpadum.
M.: U3naTenscTBO cTanaaptos, 1978. — 276 c.

4. TenosHEpPreTHKa U TEIUIOTEXHUKA : CIpaBOYHUK : B 4 kH. KH. 2. Teoperu-
YECKHUE OCHOBBI TETUIOTEXHUKH. TETUIOTEXHUYECKUI IKCIIEPUMEHT / 1o o011, per. A.
B. Knumenko u B. M. 3opuna. - M. : U3a-8o MOU, 2001. - 561 c. — (1 3k3.)

5. CnpaBounuk 1o teriooomMenHbM anmapartam /I1.M. baxan, I'.E. Kaneger,
B.M. CenuepctoB. — M.: MammHoctpoenue, 1989. — 366 c.: mwmn. (8 2k3.)

6. Kyrarenangze C.C. Temmonepenaya v rTupouHAMAYECKOE CONTPOTHUBIICHHUE :
crpasn. mocooue. - M. : Dueproaromusaart, 1990. - 367c¢. (7 3x3.)

7. AnexcanapoB, A.A. Tabauupl TemI0pU3NUECKUX CBOMCTB BOJBI U BOAS-HOTO
napa : crnpaBoyHuK. - M. : I3g-Bo MOU, 1999. - 164 c. (10 3x3.)

8. AnexkcanapoB A.A. Tabnuiiel TermaoPpU3NIECKUX CBOMCTB BOJIBI U BOASHOTO
napa : CnpaBOYHHUK : [pek. ['oc. cimyx00# ctanaapTHbiX cipaBoyHUK JaHHbIX ['CCC/]
P-776-98]. - M. : U3zn-Bo MDBU, 2003. - 158 c. (1 3k3.)

8.3. Ilepeuenb pecypcoB HHGPOPMAIUOHHO-TEJIEKOMMYHUKALIMOHHOH  CeTH
«/HTEpHET», HCOIB3YEeMbIX P U3YYEHUH TUCHMILIMHBI

(B cnucox sxniouaemes cCnucok 31eKmpoHHbIX KAMAL0208, dINEeKMpPoHHbIX bubiuomex (nn.l-3), a maxoice nepe-
YeHb NPOOIEMHO-OPUESHMUPOBANHBIX NPOSPAMMHBIX HPOOYKIMOS, UCHOIb3YEMbIX NPU NPOBEOCHUU PAZTUYHBIX U008 3AHS-
mutl (no eudam), ccoiiku na pecypewt Internet). Hanpumep:

1). Cauim nayunou 6ubruomexu BI'TY (https://libri.tu-bryansk.ru)

2). Dnexmponno-oubnuomeunas cucmema «Jlanwvy (https://e.lanbook.com).

3). Dnexmponno-oubnuomeunas cucmema «IPRbooksy» (http://www.iprbookshop.ru).

4). Dnexmponno-bubnuomeunas cucmema M/ «I pebennurosy (https://grebennikon.ru).

5). Eounoe oxno docmyna k ungpopmayuonnvim pecypcam (http://window.edu.ru).

6). Hayuonanvnas snexkmponnas dubnuomexa (http://www.elibrary.ru).

7). @eoepanvroe xpanunuwe «Eounas Komnekyus uyu@posvix 00pa308amenvbHblX pPecypcosy»
(http://school-collection.edu.ru).

8). @eoepanvuviii Humeprnem-nopman «Poccuiickoe ob6pasosanuey (http://www.edu.ru).

8.4. Ilepeuenb  MHGPOPMAIMUOHHBIX  TEXHOJIOTHi, HMCHOJb3yeMbIX MPH
OCYIIeCTBJIECHMH 00pa30BaTeJIbHOIO IMpolecca M0 IUCHUIIMHE, BKJIYas
nepeyeHb MPOrpaMMHOI0 odecnevyeHus U (MJ1M) HHPOPMAIMOHHBIX CIIPABOYHBIX
CHCTEM

B cnucok exnouaemcs nepeyens TUYeH3UOHHbIX 0a3 OaHHbIX, UHGOPMAYUOHHO-CHPABOUHBIX
U NOUCKOBBIX cucmem (no npoguito 00pazo8amenbHbiX NPOSPAMM (CM peecmp JTUYEH3UOHHO20 NPO-
epammuozo obecnevenus BI'TY). Hanpumep:
1). Onepayuonnas cucmema xnacca Microsoft Windows.
2). Tlaxem ogpucnwix npuxiaonvix npoepamm OpenOffice uiu Microsoft Office.
3). Cucmema asmomamuzuposannozco npoexkmuposanus « KOMITAC-3Dy.


https://libri.tu-bryansk.ru/
https://e.lanbook.com/
http://www.iprbookshop.ru/
http://window.edu.ru/
http://www.elibrary.ru/
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4). Cnpasounas npasosas cucmema « KoncynomanmlIIniocy.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Jlist obecrieuenrs oOydeHusI HeoOXoAnuMa CIAeAYIoasi MaTepHUaTbHO-TEXHIIE-
ckas Oa3a:

— ayIUTOpUA JUIsl MIPOBEICHUS JICKIIMOHHBIX 3aHSTUN, 000pyJAOBaHHAs MEPCOHAIb-
HBIMU KOMITbIOTEPAMHU, MYJIbTUMETUUHBIM KOMITBIOTEPHBIM ITPOCKTOPOM, CPEICTBA
3BYKOBOCIIPOU3BEICHUS (110 BO3MOYKHOCTH), MPOEKIIMOHHBIM KPaHOM, HAJTUIHEM
JOCTyNa B HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHYIO ceTh MHTepHeT;

— KOMITBIOTEPHBIN KJIACC JJIS MPOBEACHHS Ja00OpaTOPHBIX PadOT C YCTAaHOBJICHHBIM
KOMIUIEKTOM MPOTPAMMHOI0O OOECIICUCHHUS U JOCTYIIOM B MH(POPMAIMOHHO-KOM-
MYHUKAIMOHHYIO CETh UHTEPHET, OOOPY/IOBAHHBIN MYJIbTUMEIUUHBIM KOMIIbIO-
TEPHBIM MPOEKTOPOM, CPEACTBA 3BYKOBOCIIPOU3BEACHUS (110 BOZMOKHOCTH ), PO-
EKIIMOHHBIM 3KpaHOM / J1TabopaTopus CO CHEIUaTU3UPOBAHHBIM 000pY0BaHUEM
JUTsl IPOBEJICHUS J1a0OpaTOPHBIX PadoT;

— yueOHas ayAUTOpusl, OCHAIICHHAs KOMILIEKTOM MeOeIIU U JJOCKOH, JIJIsl POBEICHUS
KOHCYJIbTAlIN#, 3a4€Ta, 3a4eTa C OIEHKOM, YK3aMEHa;

— KOMIIBIOTEPHBIC KJIACCHI C MIOCTOSTHHBIM JOCTYIOM K HH(OPMAIIMOHHO-TEJIEKOMMY-
HUKAIMOHHOM ceTH «HTepHeT», a TaKk)Ke YUTAJIbHBIC 3aJIbl HAYYHOW OMOJIMOTEKH
BI'TY nns caMmocTosiTeTbHON padoThl 00YUYarOIIMXCS.

10. OCOBEHHOCTHU OPTAHU3ALIMU OBPA3OBATEJIBHOI'O
HPOLHECCA JIA UHBAJINAOB U JIML C OT'PAHUYEHHBIMHA
BO3MOKHOCTAMMU 310POBbA

N3yyenne qUCHUIUIMHBI MHBAIMIAMU U JTULAMHU C OTPAaHUYEHHBIMH BO3MOYKHO-
CTSIMU 37I0POBBSI OPTaHU3YETCSI C YUETOM OCOOEHHOCTEN MCUXO(U3UUYECKOrO pa3BH-
THUSA, UHIUBUIYAJIbHBIX BO3MOKHOCTEN U COCTOSIHUSA 310POBbS TAKUX O0yUYarOIIHMXCA.

[Ipu npoBeeHUN YUeOHBIX 3aHATUN 00ECTIEYUBAETCA COOJIIOICHUE CIEAYIOIIUX
TpeOOBAHMIA:

— y4eOHBbI€ 3aHATUS IPOBOAATCS ISl UHBAJIUAOB U JIUI C OTPAaHUYEHHBIMH BO3-
MO>KHOCTSIMH 3710POBbsI B OZJHOW ayJIMTOPUU COBMECTHO C OOYUaIOIIUMUCS, HE UMEIO-
IIMMU OIPaHUYEHHBIX BO3MOKHOCTEN 3/I0POBbs, ECIIM 3TO HE CO3/1a€T TPYAHOCTEN IS
oOyJaroluxcs B X0/1¢ Y4eOHbIX 3aHATUH;

— MPUCYTCTBUE ACCUCTEHTA W3 uKciia paboTHUKOB BI'TY wnm npuBiedeHHbIX
JIMLI, OKa3bIBAIOILEr0 00YYarOIMMCs HEOOXOAUMYIO TEXHUUECKYIO TIOMOIIb C yUYETOM
WX UHAUBUIYAIBHBIX OCOOCHHOCTEN (3aHATh pabouee MecTo, IepPeIBUTaThCsl, MPOUH-
TaTh U 0OPMHUTH 3a/1aHUE, OOIIATHCS C MEJArOTUYCCKUM PA0OOTHUKOM U T. 11.);

— oOyyaromuecs ¢ y4eTOM UX UHJIMBUIYaJbHBIX 0COOEHHOCTENW MOTYT IOJIb30-
BaThCSl HEOOXOAMMBIMU UM TEXHUYECKHUMH CPEICTBAMU;

— MaTepHaIbHO-TEXHUYECKHE YCIIOBUS JOJDKHBI 00eCIeuynBaTh BO3MOKHOCTD
OecnpensaTCTBEHHOTO I0CTyNna O0Oy4aroIuXcs B ayIUTOPHUH, TyaleTHbIE U JPYTHE T0-
MEUIEHUS, a TAKXKE UX MpeObIBaHUS B YKa3aHHBIX MOMENICHUSIX (HaIU4KUe MaHIyCoB,



33

MOPYYHEH, paCIIUPEHHBIX ABEPHBIX TPOEMOB, JIUPTOB, TPH OTCYTCTBUH JU(PTOB ayaH-
TOpHUSI JOJKHA PACIoJiaraThCs Ha MEPBOM ATa)XKe; HAIMYUE CIEIHAIbHBIX Kpecell U
JIPYTUX TIPUCIIOCOOJICHHI).

YHUBEpCUTETOM CO3/[aHbl CIIEHUATBHBIE YCIOBHS JIS MOJTYYEHHUS BBICHIETO
oOpazoBanus obyyatomumucs ¢ OB3:
1) uist UL ¢ OTPaHUYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBbSI 110 3PEHUIO:
— HaJIM4KEe albTEPHATUBHONW BepCUU O(PUIIMAILHOTO caliTa OpraHu3aluu B CETU
"UnaTepHet" nist cnaboOBUIAIINX;
— pa3MeIeHre B JOCTYITHBIX IS OOYYAIOIIUXCS, SIBJISIONIUXCS CIICTIHIMU WITH
CTabOBUAAIIMMU, MECTaX U B aJaTUPOBAHHON (hopMe (C yIeTOM MX 0COOBIX MOTPEO-
HOCTEH) CIpaBOYHONM MH(OpPMALMKM O paclHUCaHUU YUeOHBIX 3aHATUN (MHGOpMAaIUs
JIOJDKHA OBITh BBITIOJIHEHA KPYIHBIM pelbe(HO-KOHTPACTHBIM HipudTOoM (Ha Oerom
Wi xenToM ¢GoHe) U mpoaydaupoBana mpudTom bpaiins);
— MPUCYTCTBHE ACCHCTEHTA, OKAa3bIBAIOUIETO OOydaromemMycss HeoOXOJIUMYIO
MTOMOIIIb;
— oOecrieueHre BBITYCKa aTbTEPHATUBHBIX (DOPMATOB MEUATHBIX MATEPHUATIOB
(kpynHbIF mpUdT UM ayauodansl);
— obecrniedyeHune 10cTyna 00y4aroIerocs, siBsIFOIIETr0Cs CIENbIM U UCTIOIb3YI0-
Iero co0aKy-MpPOBOJIHUKA, K 3JJaHUI0 OpPTraHU3aIlIH;
2) 11t AL ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI 1O CIYXY:
— nyOIupoBaHue 3BYKOBOM CITPaBOYHOM MH(OpMAIUU O pacliiCaHuu y4eOHbIX
3aHITHI BU3yaJIbHON (YCTaHOBKA MOHHUTOPOB C BO3MOYKHOCTBIO TPAHCIISIITUN CYOTHT-
pPOB (MOHHUTOPBI, UX pa3Mepbl U KOINIECTBO HEOOXOAUMO OMPEICNIATh C yUYETOM pa3-
MEpOB MTOMEILICHHUS);
— oOecrieueHre HaJICKAITUMHU 3BYKOBBIMH CPEJICTBAMU BOCIIPOM3BEICHUS WH-
dbopmaruu;
3) s U] ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI, UMEIOIIUX HapYIICHUS
OTIOPHO-JIBUTATEILHOTO ammapaTra, MaTepHAIbHO-TEXHHUYECKUE YCIOBUS JOJKHBI
o0ecreuynBaTh BO3MOXHOCTh OE€CTIPENATCTBEHHOTO JOCTyMa 00yJaronuxcs B yueOHbIC
MTOMEIIICHHS, CTOJIOBBIC, TYaJICTHBIC M JIPYTUEe TMOMEIICHUS YHHUBEPCHUTETA, a TAKKE
npeObIBaHMSI B YKA3aHHBIX MMOMEIICHUAX (HATMYHUE aHIYCOB, MOPYYHEH, pacIIupeH-
HBIX JIBEPHBIX MPOEMOB, JU(PTOB, JIOKAJTILHOE TOHMKEHHE CTOCK-0apbepoB; HATUUHEC
CHEeUaTbHBIX KPECEN U IPYTUX MPUCTIOCOOTIEHUN).

11. METOANYECKHUE MATEPHUAJIBI 1O ANCIIAIIVIMHE
11.1. MeToauveckue MaTepuaJbl AJIM NMeJarorudecKux paboTHUKOB

OcHoBHBIMH (hOpMaMU OpTaHU3AINN 00yUEHHUS 1T0 TUCIUILTAHE SBIISIOTCS JICK-
IIUU, IPAKTUYCCKUE 3aHITHUS U CAMOCTOSTEIbHAs paboTa 00yJaroIIXCs.

Opzanusayus meopemuueckozo 00yueHus NpeanoiaraeT UCIojIb30BaHUE HH-
HOBAIMOHHBIX TEXHOJOTUN MPOBEACHUS 3aHITHI JICKITMOHHOTO THIA, K KOTOPHIM, B
YaCTHOCTH, OTHOCSITCS: TIPOOJIEMHAs JICKIIUS, JICKITUS -BU3yalTu3aIlus, JeKus-0ecesa,
JICKIUSI-TUCKYCCHUS, JIEKIUSI-UCCIIeIOBAaHUE.
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1. Ilpobaemnas nexyus npennonaraeT MPEMMYIIECTBEHHO BCECTOPOHHMI aHa-
JIU3 UCTOPUYECKUX U COLIMOKYJIBTYPHBIX, 00pa30BaTEIbHbIX SIBJICHHUM, HAYYHbIN TOMCK
ucTuHbl. [IpobieMHas JeKIus onupaeTcs Ha JOTHKY MOCIEI0BATEIbHO MOJEINpYye-
MBIX IIPOOJIEMHBIX CUTYallUi IMyTEM MOCTAaHOBKHU MPOOJIEMHBIX BOIIPOCOB WX NPEIb-
SIBJICHUS TIPOOJIEMHBIX 3a]1au.

2. Jlexyusa-eusyanuzayus peaan3yeT NPUHLUI HArJISAHOCTH U YyYUT o0ydaro-
MUXCs NpeoOpa3oBbIBaTh YCTHYIO U MHCBMEHHYIO HH(POPMALUI0 B BHU3YaJIbHYIO
dbopMmy, uTo PopMUpPYET Y HUX TTPO(HECCHOHATFHOE MBIIINICHUE 33 CYET CHCTEMAaTH3a-
IIUU U BBIIEJICHHS HanOoJee 3HAUMMBIX, CYIIECTBEHHBIX 3JIEMEHTOB COJIEpPKaHUs 00Y-
YEHUSI.

3. Jlexyus-beceoa sBnsieTcss Hanboyiee paclpOCTPAHEHHOW M CPaBHUTEIHHO
pocToi (popMOI aKTUBHOI'O BOBJIEUECHHs OOydaromuxcs B yueOHbId mpouecc. Takas
JIEKLIHS TPEANOJaraeT HeMOCPEACTBEHHBIM KOHTAKT ([Major) meaaroruyeckoro pa-
OOTHHKA C ayAUTOPUEH.

4. Jlekyusa-ouckyccusi, B KOTOPOH B OTJIMYUE OT JIEKIIMH-Oeceabl megarorunye-
CKUM paOOTHHMK IIPU U3JI0KEHUHU JIEKLIMOHHOI'O MaTepHasa He TOJIbKO UCIOJb3YET OT-
BEThl 00YUaIOLIUXCSI HA CBOM BOIIPOCHI, HO M OpraHU3yeT CBOOOIHbIII 0OMEH MHEHHU-
MM B MHTEPBAJIAX MEXY JIOTUYECKUMU PA3ACIIAMH.

Opzanusayus npaKmuyeckux 3aHAMUN NO OUCHUNIUHE HAIPABICHA HA
yri1yOJieHHe HayYHO-TEOPETUUECKUX 3HaHU oOyJaromuxcs, GopMUpOBaHHUE MTPAKTH-
YECKUX YMEHHUI U OBJIAJICHUE ONPEACICHHBIMA METOJAMH CAMOCTOSATEIbHON padOTHI.

[IpakTrueckue 3aHATHS IPEICTABIISIOT COO0H 3aHATHS M0 PEIICHUIO PAa3TUYHBIX
MPUKJIAJHBIX 33]1a4, 00pa3ibl KOTOPBIX ObUIHM JTaHbI HA JIEKIUX.

3ajaun NPaKTUYECKUX 3aHATHIA:

— MOMOYb 00YYalOIIMMCS CUCTEMATU3UPOBATh, 3aKPEIUTh U YIIIyOUTh 3HAHUS
TEOPETHUYECKOTO XapaKTepa;

— Hay4uTb OOYHYAIOIIMXCS MpUEeMaM pEeIleHus 3aj1ad U3 NpeJMETHON o0jacTu
JVCLUIUINHBL

— CHOCOOCTBOBATh OBJIAJICHUIO HABBIKAMU U YMEHUSIMU, BXOJIAIIUX B CTPYK-
Typy GOpMHUPYEMBIX KOMIIETEHIIMI B pe3yJIbTaTE€ OCBOCHUS AUCLMIUINHBI;

— HAy4MTh UX paboTaTh ¢ UHPOpPMAIIMEH, KHUTOMH, MOJIB30BaTHCS CIIPABOYHON U
HAYYHOW U METOJIMYECKOM JINTEPATYPOHU;

— (opmMHUpOBaTH YMEHHUE YUUTHCSA CAMOCTOSITENIbHO, T.€. OBJIaJI€BaTh METOAAMH,
crnoco0aMy U prueMaMu caMOOOyUEeHHMsI, CAMOPA3BUTHSI U CAMOKOHTPOJIS.

CopeprxaHue MpakTUYECKUX pabOT COCTABIISAIOT:

— YCTHBIE 3KCIIPECC-OIMPOCHI;

— TIpYMNIOBbIE JUCKYCCHUHU;

— BBINOJHEHUE NPAKTUYECKUX 3aJaHUM;

— MHUCBMEHHOE WJIM KOMITBIOTEPHOE IKCIPECC-TECTUPOBAHKUE U JP.

[enu npakTUYECKUX 3aHATUN HAUITYYITUM 00pa30M JOCTUTAIOTCA B TOM CIIy4ae,
€CJIM CTYICHT MPEeABAPUTEIILHO NMPOPadOTall TEMATUKY MPAKTUUYECKOTo 3aHsATud. [lo-
ATOMY IMpenojaBareiib JOJKEH HH(POPMUPOBATH CTYJIEHTOB O TEME CIEAYIOLIEro
MPAKTUYECKOT0 3aHATHS, YTOOBI OHU MOTJIH LI€JIEHATPABICHHO CAMOCTOATENbHO 3aHU-
MaTbCs B IOMAIIHUX YCIIOBHSIX.
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Opzanuzayus 1a00pamopHbIX 3aHAMUN RO OUCHUNIUHE HATIPABIICHA HA Clie-
JYIOIIME LIEeJIN U 331a4u:

— yIri1yOJIeHUE U 3aKpEIUIEHNE 3HAHUS TEOPETUUECKOro Kypca IIyTeM MpaKkThye-
CKOT'O U3Y4YEHMs B JJaOOPATOPHBIX YCIOBUSAX U3JI0KEHHBIX B JIEKIUAX 3aKOHOB U I0JIO-
JKeHUH;

— NpUOOPETEHNE HABBIKOB B HAYYHOM 3KCIEPUMEHTUPOBAHUH, AHATIU3E MOJTY-
YEHHBIX PE3YJIbTATOB;

— (hopMHpOBaHKE MTEPBUYHBIX HABBIKOB OpTraHU3aIUH, TUIAHUPOBAHUS U TPOBE-
JICHUSI HAyYHBIX HCCIIETOBAaHUN.

[TopsiioK MOATOTOBKH JJAOOPATOPHOTO 3AHSITHS:

— U3y4EHHE TPEOOBaHUI NPOrpaMMbl AUCLUIUINHBI;

— (popMynUpPOBKA LIETH U 3a]1a4 TAOOPaTOPHOTO 3aHATHUS;

— pa3paboTKa IIaHa MpOBEAEHUS Ja00OPaTOPHOTO 3aHATHUS,

— 1oA00p cozepkaHus 1a0OPATOPHOTO 3aHATUS;

— pa3paboTka HEOOXOIUMBIX AJis J1a0OPaTOPHOrO 3aHATHS MHCTPYKIIMOHHBIX
KapT;

— MOJIEJIMPOBaHKE Ja0OPATOPHOTO 3aHATHS;

— MpOBEpKa CHEUAIM3UPOBAHHON JJAOOPaTOPUH HA COOTBETCTBUE CAaHUTAPHO-
TMTMEHUYECKUM HOpMaM, TpeOOBaHUM 110 O€30MaCHOCTU U TEXHUYECKOM ICTETHKE;

— MPOBEpPKa KOJMYECTBA JAOOPATOPHBIX MECT, HEOOXOIUMBIX U JIOCTATOYHBIX
JUTSL TOCTUKEHUS TIOCTABJICHHBIX LIeJIel 00y4YeHUS;

— MPOBEPKA MaTEPUATBHO-TEXHUYECKOTO 00eCIIeueHuUsl JIa0OPaTOPHBIX 3aHITUI
Ha COOTBETCTBHUE TPEOOBAHUSAM MTPOTPAMMBI TUCUHUIIIIUHBI.

@opMbI IPOBEIEHU J1a00PATOPHBIX 3aHATHI:

— ()pOHTaNBHAS;

— 10 LIUKJIaM;

— UHAMBUAYaJIbHAs;

— cMenIaHHas (KOMOMHUPOBaHHAS ).

[Tpu mpoBeeHUN 1a0OPATOPHBIX PAOOT UCIIOJNIB3YIOT TPU MOJIX0/A K UX BBINOJI-
HEHUIO:

— Ha OCHOBE pELENTYpPHBIX NEHCTBUI 00yYaroIIMXCs, KOTAa OHHM IMPOSBISAIOT
yMeHHe paboTaTh MPEUMYIIECTBEHHO B CTAHJAPTHBIX YCIOBHSX, OTPAKEHHBIX B pPy-
KOBOJICTBE I10 JJAOOPATOPHOMY MPAKTUKYMY;

— Ha OCHOBE YaCTUYHO MOMCKOBBIX JIEUCTBHI, KOrJa 00ydaromecss MOryT JIe-
CTBOBATb JJOCTATOYHO CAMOCTOSITEIBHO, pElIaTh HECIOKHbBIE TBOPUECKHE 3aa4M MpU
MOJICKa3Ke WJIM HETOCPEICTBEHHOM PYKOBOJICTBE MPENOAaBaTENs;

— Ha OCHOBE aKTUBHBIX TBOPYECKUX NEHCTBUI OOYyHarOIIMXCS, KOT/1a OHHM IPO-
ABJIIOT CHOCOOHOCThH JIEUCTBOBATh B YCIOBUSAX, OJIM3KUX K PealIbHbIM, UCIIOJIb3YSI 3a-
nac NpuoOPETEHHBIX 3HAHUM.

Camocmosamenvnana padoma odyyarowuxca TPEANONAracT ayaUTOPHYIO U
BHEAYIUTOPHYIO (POPMBI OpraHU3aLUH.

OCHOBHBIMH BHJIaMU CAMOCTOATEIBHON pabOThI 00yUaromuxcs 63 ydacTus me-
JarOrMYECKOro pabOTHHKA SBISIOTCA: (OPMUPOBAHUE U YCBOCHUE COACPKAHUS KOH-
CTIEKTa JICKITUI Ha 0a3e PEKOMEHJ0BAaHHOM JIEKTOPOM yUeOHOUM TUTEpaTyPhl, BKIIIOUAS
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uH(GOpPMaIMOHHBIE 00pa30BaTENbHBIE PECYPCHI (3JIEKTPOHHBIE YUEOHUKH, IEKTPOH-
Hble OMOJIMOTEKH W JIp.); MOJArOTOBKA K 3aHATHUSIM; COCTABJICHHE aHHOTUPOBAHHOIO
CIIMCKA CTATEN U3 COOTBETCTBYIOUIUX KYPHAJIOB 10 OTPACISAM 3HAHU U T.11.; TEKYILIHA
CaMOKOHTPOJb, BBIMOJHEHUE pacueTHO-Tpaduyeckord padoThI/KypcOBOro Mpo-
eKTa/KypcoBOI pabOTHI.

Beinmonnenue PI'P/kypcoBoro mnpoekta/KypcoBoil pabOThl IO JAHUCHHUILIIMHE
npeaycMaTpuBaeT HHGOPMHUPOBAHUE CTYJEHTOB O €€ EJsIX, CTPYKTYpE, Bblady Me-
TOJAMYECKUX YKa3aHUH U 3aJlaHUs, Pa3bICHEHHUS 110 BIOOPY BapHaHTA, 03HAKOMIICHHUE
C MOPSAKOM M CPOKAMU CJIayd TOTOBBIX MAaTEPHAJIOB, IPOBEACHUE MHIANBUAYaTbHBIX
KOHCYJIbTAIINH U pa3bsiCHEHHE OTAEIbHBIX BOIIPOCOB IIPU HEOOXOTUMOCTH.

OCHOBHBIMHU BUAAMH CAMOCTOSATEIBHON Pa0OTHI 00YUYAIOUINXCS C yYACTHEM T1e-
JAarOrM4eCKOro padOTHHKA SIBJISIIOTCA: TEKYIIME KOHCYJIbTAIlUH, IPUEM U pa30op J0-
MAIIIHUX 331aHUW U JIp.

[Ipu moAroToBke K SK3aMEHY HEOOXOIUMO OPUEHTHUPOBATHCS HA KOHCIEKTHI
JIEKIUHI, pPEKOMEHIYEMYIO JINTEPATypPy, KOHCYJIbTALIMU TPENOAABATENS U JIp.

11.2. MeToau4eckue MaTepuabl 1 00y4aloUmIuXcst

OOyuaromuMcesi, U3y4aroluuM JTUCHUILIUHY, HEOOXO0JIMMO 3HaTh TpeOOBaHMS,
MPEABABISIEMbIC K UX PA3JIMYHBIM BHUJIaM Y4E€OHBIX 3aHSATUH, B TOM YHUCJIE JICKI[MOH-
HBIM, PAKTHYCCKUM, HHIAMBHIYyaIbHBIM | 1p. (Tabyuia 12).

Tabmuma 12 — Meroaudeckue peKOMEHJAMKU OO0ydYaloImMUMCs IO OCBOEHUIO
JVCHUTIIMHBI

Buj yueo6Hoii padoThl Opranu3anus JesiTeJIbHOCTH 00y4Yaouerocs
.HGKI_[I/II/I I/I3yquHe AUCHUIUIMHBL CJICAYCT HAYMHATH C NPOCIIYIIHNBAHUA U

KOHCIIEKTUPOBAHUS JIEKIUH, epEeUUThIBATh KOHCIEKT Mepes] BbI-
MIOJIHEHUEM JOMAlIHUX 3aJlaHUi U NPAKTUYECKUMH 3aHATUSMHU.
Hanucanue KoHCIEKTa JEKIUKA: KPAaTKO, CXEMAaTUYHO, IOCIIEI0BA-
TEJIbHO (PMKCUPOBATh OCHOBHBIE MOJIOKEHUS, BBIBOABI, (POPMYIIH-
POBKH, 0000IIIEHHSI; TOMEYATh Ba’KHbIE MBICIIH, BBIACIATH KIIIOUe-
BBIE CJIOBA, TepMUHBIL. [[poBepka TEPMHUHOB, OHATHH C TOMOLIBIO
SHUMKIIONEAUH, CIIOBApPEH, CIIPABOYHUKOB C BBIIMCBIBAHUEM TOJI-
KOBaHMH B TeTpajib. O003HaYUTh BONPOCHI, TEPMHUHBI, MaTepHall,
KOTOPBI BBI3BIBAET TPYIHOCTH, IOMETUTh U MONBITAThCS HAWTH
OTBET B PEKOMEHAYEMOMU JInTeparype. Eciau caMocTOSATENBHO He
yraercsi pa3oOpaThCsi B MaTepuaie, He00XoauMo chopmynupo-
BaTh BONPOC U 33/1aTh MEAarorHuecKoMy pabOTHUKY Ha KOHCYJIb-
TalMy, Ha MpaKTHYEeCKOM 3aHATUU. Han KoHCmekTamu JeKuui
Ha/10 paboTaTh CHCTEMaTHYECKH: MEPBBIA MPOCMOTP PEKOMEHTY-
eTcsl c/ieNlaTh BEYEpOM TOTrO XKe JHs, Korjaa Oblja IpoYuTaHa JIeK-
1Us, 3aT€M IPOCMOTPETH uepe3 3-4 1HA, U cAeNaTh ITO €lIe pa3
HaKaHyHEe MMPaKTUYECKOTO 3aHsTHSI.

ITpakTueckue 3anstus (npu | O3HaKOMIJIEHHE C LENBIO U 3a1adyamMu 3aHATHA. KoHcniekTupoBanue
Hanu4uu) HUCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKIIMIA, TOATOTOBKA OTBETOB
K KOHTPOJBbHBIM BONPOCAM, IIPOCMOTP PEKOMEHAYEMOU JUTEpa-
Typhl, pabota ¢ TekctoM. [IpocnymnBanue ayauo- U BUACO3aIN-
ceil Mo 3aaHHON TeMme. BrlmosHeHune (penieHne) npakTHYeCKUuX
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Bun yueOHo# padoThl Opranusanus 1eiTeJbHOCTH 00y4alouerocs

3aJaHUi ¥ 3a7a4 10 aJrOpUTMY, HA OCHOBE YaCTUYHO IMOUCKOBOM
Y WIH UCCIIEIOBATENILCKOMN IeATeIbHOCTH U JIp.

Jlaboparopubie paboTel (pu | [ToArOTOBKA K AKCIEPUMEHTY (O3HAKOMJICHHE C IIETbI0 U 3aja-
HaJTUYHH) YaMH, X0J0M JabopaTopHO paboThI, paboTa ¢ KOHCTIEKTOM JICK-
[UHA, TOATOTOBKA OTBETOB K KOHTPOJIBLHBIM BOIPOCAM, ITPOCMOTP
PEKOMEH1yeMOM JIUTEPaTyphl, MOArOTOBKA TaOIHUIl 1S (PUKCUPO-
BaHUs XO/a U PE3YJIbTaTOB OMBITHO-3KCIIEPUMEHTAILHON PaboThI
u 1p.). [IpoBeaenue usmepenuii (BBOJHBIM U TEKYIIUH WHCTPYK-
Tax, MMPOBEJICHUE OMBITOB M dKCIIEpUMEHTOB). OOpaboTka moiry-
YEHHBIX Pe3yJbTaToOB; (POPMYIHPOBKA BHIBOJIOB M HAMMCaHUE OT-
yera. 3anmTa oT4era 1o JaboparopHoil padbore.

N3ydenune 1onoJIHUTETLHON O3HaKOMJIEHHE C OCHOBHOW M JOMOJHUTEIBHOW JIUTEpPaTypOu,
JTUTEPATyPhl U CAMOCTOSITEIIb- |BKJIFOYAs CIPABOYHBIC HM3IAHMS, 3apyOCKHBIE MCTOYHHKH, KOH-
HOe (hopMHpOBaHNE KOHCIIEKTA | CIEKT OCHOBHBIX MOJIOXEHHUH, TEPMUHOB, CBEJIEHUH, TPeOYIOIIHNX
JUISL 3alIOMUHAHUSL U SIBJIIOIIMXCS OCHOBOIIOJAraloIIMMHU B KOH-
KpeTHO# Teme. CocTaBlieHHe aHHOTAIMI K MPOYUTAHHBIM HCTOY-
HUKaM ¥ J1p. Pednexcrsi COOCTBEHHBIX TOCTHKEHUHN

[ToaroroBka K SK3aMeHY [Tpu moAroToBKE K SK3aMEHY HEOOXOIMMO OPHUEHTHUPOBATHCS Ha
KOHCIIEKTHI JICKIIMH, PEKOMEHIYEMYIO JINTEPATypy, KTy OI[CHU-
BaHUs U JIp.

12. OHEHOYHBIE MATEPHUAJIBI 1O JUCIUIIJIMHE

12.1. Buabl u cpeacTBa OllEHUBAHHUS Pe3yJIbTATOB OCBOEHUS TUCITUTIIMHBI

Bunsl u cpencTBa orieHUBaHUS PE3yJIbTaTOB OCBOCHUS JUCIUILUIMHBI MPEICTAB-
JIeHbl B Ta0nume 13.

Ta6muma 13 — Buabsl 1 cpefcTBa OIEHUBAHUS PE3YJIbTaTOB OCBOCHUS JUCIIUTIMHBI

Kon unankaropa OneHoYHBIE CPEICTBA TEKYLEro OueHoYHBIE CPEICTBA NMPO-
AOCTHKEHUS KOM- KOHTPOJISI YCIIeBA€MOCTH MEeKYTOYHOH aTTecTAluH
NMeTeHLHHU o0yyaromuxcs
1. Vcraeie skcnpecc-onpocsk! (Tembl 1-16).  |Bompocsl k 3k3ameny Ne 1-
OIIK-3 2. Dxcnpecc-rectupoBanue (KomruiekTsl Te- | 100.
cTOB 1Mo Temam 1-16).

12.2. llIkana oneHUBAHUS MPH TEKYIIEM KOHTPOJIE YCIIeBA€MOCTH

OreHrBaHKE OTACIBHBIX BUIOB padOT B MPOIECCE N3YUEHUS AUCIUIUIMHEI pe-
KOMEH/IYETCS OCYIIECTBIISITH C MCMOJIB30BAHNEM CIICTYIOIIEH TIKAIIbI:

— oOyyJaromuiicsi OTBETHII MPABUIILHO Ha Oosee, ueM 90 % 3a1aHHBIX BOIIPOCOB
WJIM BOTIPOCOB-TECTOB, BBITTOIHIII U YCTIEIITHO 3aIIUTHII TPAKTUYECKUE PabOThI, MOKa-
3aJ1 OTJINYHOE BJIQJICHUE HABBIKAMU MTPUMEHEHUS MOTYYCHHBIX 3HAHUN M YMEHHUU TpU
pemeHnr npo(ecCHoHaNbHBIX 3a7a4 B paMKaX YCBOCHHOTO Y4eOHOro maTepualia u
T.J. — KOTJIMYHO» (MAKCUMAJLHBIN YPOBEHb OCBOCHHSI KOMIICTCHITHH);
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— 0o0ydaromuiicsi OTBETHII MPABUIILHO Ha 75-89% 3amaHHBIX BOMPOCOB HIIA BO-
MPOCOB-TECTOB, BBHITTOJIHWII U 3aIUTUI TPAKTUYECKHUE paOOThI C HE3HAUUTEIbHBIMU 3a-
MEUYaHUsIMHU, TIOKa3aJl XOpolllee BIaJeHHe HaBbIKAMU MPUMEHEHHS MOJYyYEHHBIX 3Ha-
HUW 1 YMEHUH NIPU pelIeHUU MPOPECCUOHATIBHBIX 33]]a4 B pAMKaX YCBOCHHOTO y4eO-
HOTO MaTepHalia u T.JI. — «XOPOIIO» (CpeaHUN YPOBEHb OCBOCHUS KOMIIETEHIIUN);

— 00ydJaromuiicsi OTBETHII MPaBUIILHO Ha 60-74% 3a7aHHBIX BOIPOCOB WIIA BO-
MIPOCOB-TECTOB, BHITIOIHUI U 3aIUTHI MPAKTHICCKHE PAOOTHI CO 3HAYUTEIILHBIMU 3a-
MEUYaHUSIMH, TIOKa3aJl YAOBICTBOPUTEIHHOE BJIaJICHIE HABBIKAMH MTPUMEHEHUS TIOJTY-
YEHHBIX 3HAHUW M YMEHUH MPHU PEIIeHUH MPOPECCHOHABHBIX 33/1ad B PaMKax yCBO-
€HHOr0 y4eOHOro MaTepuaa u T.J. — «yJ0BICTBOPUTEIHLHO» (MUHUMAIbHBIA YPOBEHb
OCBOCHHUSI KOMIIETEHITHH);

— oOyuaromuiicsi OTBETHJI TPaBUIILHO Ha MeHee, yeM 60% 3a1aHHBIX BOIPOCOB
WM BOIIPOCOB-TECTOB, HE BBHIMOIHUI BCE UJIU BBIMIOJHUI YacTh MPAKTUYECKUX padoT,
HE 3aIUTII WIH 3aIlIATAI KX CO 3HAYUTEIHHBIMHA 3aMEUaHUSIMU, TIPU BHITTOJTHCHUH 3a-
JaHus 00y4aronIuiicss He MPOIEMOHCTPUPOBAT YPOBEHb CAMOCTOSTEIHHOTO BIaICHUS
YMEHUSMH ¥ HaBBIKAMU TIPH PEIICHUH MPO(ECCHOHATBHBIX 33/1ad B paMKaX YCBOCH-
HOTO Y4eOHOTO MaTepHaia u T.JI. — KHEYIOBJIECTBOPUTEIIbHO» (MUHUMAILHBIN YPOBECHb
OCBOCHHMSI KOMIIECTEHITUI HE TOCTUTHYT).

Kputepun u mkana ouenku aoknaaa (pedepara) u ero npe3eHTaluu mo Juc-
[UIUTMHE TPEICTaBIEHBI B Ta0IuIE 14.

Tabnuna 14 — Kpurepuu u mkana omieHku Jokiaja (pedepara) u ero nmpe3eHTaluu mno
JTUCIUTIITUHE

Ouenka OueHnBaeMble NapaMmeTpbl
«OTJINYHOY Teopernueckuii BOpoc pacKkpbIT OJIHOCTIO 0€3 CMBICIOBBIX U JIOTH-
YecKUX OIMOOK. 3ajjaHue peleHo BepHo. Ha 3amuTe orBeT 00yyaro-
LIerocsi OJHBIA U MpaBUIIbHBIA. O0yyaronuiicst cnoco0eH U3I0KHUTh
pellieHre 3a/aHusi, C/ieNaTh COOCTBEHHBIE BBIBOJBI, MPOAHATU3HPO-
BaTh OCHOBHBIE MTOKa3aTenu. B moaHoM o0beMe npeacTaBiIeH COOTBET-
CTBYIOUIMH rpadMuecKuil MaTepual.
«XOPOIIO» Teopernueckuii BOPOC pacKphIT Ha JOCTATOYHO BEICOKOM YPOBHE 0€3
CMBICIIOBBIX U JIOTUYECKUX OLIMOOK. 3a/laHue peuieHo BepHo. Mme-
I0TCS HE3HAYUTEIbHbIE HETOUETHI B ONPEICTICHUH €INHULl U3MEPEHNUS,
TOYHOCTH BBIYMCIEHUH U T.1. Ha 3ammre oTBeT oOyuaromierocs B Iie-
JIOM TOJIHBIN U npaBuiIbHBIN. OOyuaromuiics CocOOEH U3JI0XKUTh pe-
LIeHNE 3aJ[aHus, c/ieJaTh COOCTBEHHbIE BBIBOJIBI, TPOAHAIN3UPOBAThH
OCHOBHBIE ITOKa3areiu. B moiHomM o6beMe npecTaBIeH COOTBETCTBY-
IO rpaduyeckuil MaTepual.
«yZIOBIIETBOPUTEIILHO» Teopernueckuit BOIpOC pacKphIT Ha JOCTATOYHOM YpPOBHE, 0€3 cylle-
CTBEHHBIX CMBICJIOBBIX M JIOTMUECKHUX OLIMOOK. 3aJaHue peIeHO
BEPHO, HO UMEIOTCS 3HAUYNTENbHBIE HEJOUETHI B €70 PEILIEHUH, CBSI3aH-
HbI€ C HEMOJIHOTOM OTBETA, C MPaBUJIbLHBIM HCUYHCIEHUEM OJIHUX JaH-
HBIX U HEBEPHBIM — Ipyrux u np. Ha 3amute otBeT Henonublit. O0y-
Yaromuiics COCOOEH YETKO M3JI0KUTh pelIeHre 3aaHus, HO JOIyc-
KaeT HETOYHOCTU B (POPMyIHpPOBKE COOCTBEHHBIX BHIBOJIOB U aHAIIN3E
OCHOBHBIX MOKa3areseil. B HemonHoMm oO6beme npencrabiieH rpaduye-
CKMI MaTepuall.
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Ouenka OueHnBaeMble apamMeTpbl
«HEYJOBJIETBOPHU- Teopernueckuii BOpoc HE PACKPHIT WIH PACKPHIT HE OJHOCTHIO MPU
TEIBHO» HaJIMYUU Pa3HOTO pojia HETOYHOCTEH U OMMOOK. 3a/laHue PeIIeHO CO

SHAYUTCIbHBIMA HCIOYCTAMH, C HCIIOJIHBIMU OTBETA, C HCIIPABUJIbHBIM
ucyucieHueM AaHHbIX. Ha 3ammre orBeT 00yyaronierocs HEMmoJHbIN.
OOyuaromnuiicss He crioco0eH YeTKO U3JI0KHUTh PEeIIeHHE 3a1aHusl, J10-
IIyCKaeT HETOYHOCTH B (POPMYJIUPOBKE COOCTBEHHBIX BBIBOJOB, HE
CIOCOOCH MPOaHAIM3UPOBAaTh OCHOBHBIE MoOKazarend. ['paduaeckuit
MaTepHuall He IPEJCTaBIEeH WM IPEJCTABIECH HE B IOJIHOM 00BbEME.

B mpouiecc npenoaaBanus TUCHUIUIMHBI IEJaTOTHYECKUM PAOOTHUKOM (popmMH-
pyeTcs OLEHKa, XapaKTepHU3yrolas TEKYIIYIO0 YCIIEBAEMOCTh 00yYaroEerocs.

12.3. llIkana oneHUBAHUS MPH MPOMEKYTOYHOM ATTeCTAIUN 00yYAIOIIUXCS

[Ipu npoBeieHNH MPOMEXKYTOUYHOM aTTECTAIlMU OOydJaroIuxcs B popme dK3a-
MEHa UCIIOJIb3yEeTCsl 1IKaJla OIlEHUBaHUS, IIPEACTaBICHHAs B Tabmuie 15.

Tabnuma 15 — [llkana oneHuBaHus MPU MPOMEKYTOUHOM aTTeCTAIMK 00yUYaIOIIUXCS

YpoBeHb 0CcBOCHHS
(ouenka)

H.Ha}mpyeMble pe3yabTaTbl OCBOCHUSA TUCIHHIIJIUHBI

Beicokuii  (3auteno /
«OTIHYHOY)

OOyuarouuiics T1y00KO M MIPOYHO YCBOMJI TEOPETUUYECKUN U MPAKTH-
YeCcKHUil MaTepuall, yBepeHHO 3TO AEMOHCTPUPYET B X0/1€ IPOMEXKYTOU-
HOW arrecrauuu. lcuepnplBarolie M JIOTUYECKHM CTPOMHO H3Jaraer
yueOHBI MaTepuall, yMeeT yBSI3bIBaTh TEOPHUIO C IPAKTUKOM, CIIpaBIIs-
eTcs ¢ pelleHueM 3aaad npoecCHOHAIbHON HAIpPaBICHHOCTH BbICO-
KOT'O YPOBHS CJIOKHOCTH, IIPaBUIILHO OOOCHOBBIBAET IPUHSATHIE pellie-
Hus. CBOOOZAHO OpUEHTHpYeTCs B yueOHOM U mpodeccuoHalbHOM JH-

Teparype.

TloBEIIIEHHBIN
YTEHO / «XOPOIIIO»)

(3a-

OOyyaromuiicst 3HaeT TEOPETUUECKUI U MPAaKTUYECKUI MaTepuall, rpa-
MOTHO M TIO CYILECTBY M3JIaraeT ero B XoJie MPOMEKYTOUHON aTTecTa-
IIUH, HE JIOYCKasi CYIIECTBEHHBIX HeTOYHOCTeH. [IpaBmiibHO mpume-
HSIET TEOPETHUYECKUE IMOJOXKEHUS NMPH PELICHUH MPAKTUYECKUX 3aaad
npodecCHOHAIbHON HANpPaBICHHOCTH PAa3HOTO YPOBHS CIOXHOCTH,
BJaJieeT HEOOXOAMMBIMHU JUIsl 3TOrO HaBbIKaMM U npuéMamu. Jlocta-
TOYHO XOPOILIO OPUEHTUPYETCA B y4eOHOU U podhecCHOHAIBHON JIHTe-

parype.

bazoBerii  (3auteno /
«yIOBIIETBOPH-
TENILHO)

OO0yuaromuiicst 3HaeT Ha 0a30BOM YPOBHE TEOPETHUUECKUM U IPaKTHUe-
CKUI MaTepHal, JOMyCcKaeT OTAeNIbHbIE OIIUOKH MPH €ro U3JI0KEHUHU B
X0J1€ MPOMEKYTOYHON aTTECTALlUH.

OOyuaromuiics UCIBITHIBAET ONpeAeiEHHbIE 3aTPy/JHEHUS B IPUMEHe-
HUHM TEOPETUYECKUX TOJIOKECHUI TPU PEIICHUH TMPAKTHYECKUX 3a7ad
npodeCCHOHATBLHON HaNpaBIEHHOCTH CTAHAAPTHOTO YPOBHS CIIOKHO-
CTH, BJaJIe€T HEOOXOAMMBIMHU ISl TOTO 0a30BBIMU HaBBIKAMH H MPHE-
MaMH. J[eMOHCTpUpPYeT 10CTaTOYHBIN YPOBEHb 3HAHUS y4eOHOU JuTe-
paTypsl 1o JUCIUTUTHHE.

Huskuii (e 3aureno /
«HEYJOBJIETBOPH-
TEILHO)

OO0yuatomiuiics He 3HaeT Ha TOPOrOBOM YPOBHE TEOPETHUECKUH U IIPaK-
TUYECKUIN MaTepHall, JOMyCKaeT rpyoble OMMOKH IIPU €ro U3JI0KEHUU
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YpoBeHb 0CBOEHMS
(omeHka)

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCIHUIIHHBI

Ha 3aHATHUAX U B XOZ€E NMPOMEXYTOUHOU aTrectauuu. McneiTeiBaer ce-
PBE3HBIE 3aTPYIHEHUS B IPUMEHEHUH TEOPETUUECKUX TIOJI0KEHUH pU
pEIIeHNH MPAaKTHYECKUX 3a7ad MpodeCcCHOHaIbHONW HAIpPaBIEHHOCTU
CTaHJAPTHOTO YPOBHSI CIIO)KHOCTH, HE BIJIQJCET HEOOXOAUMBIMHU IS
ATOro HaBbIKaMu M npuémamiu. JlemoHcTpupyeT pparMeHTapHble 3Ha-
HUs y4eOHOM JINTEepaTyphl 0 JUCIUILIMHE.

12.4. OnieHUBaHUE OKOHYATEJbHBIX Pe3yJbTATOB 00y4YeHMs M0 JUCHHUILIUHE

Wrorosast orieHKa M0 AUCIUILIMHE ONPEACISIETCS C YYETOM PE3yJIbTaTOB IIPOMeE-
KYTOYHOW aTTECTAalMU 00ydaromerocs (3xK3aMeHa) ¥ OIICHOK, MOJYyYCHHBIX 00yJaro-
IIUMCSI B XOJI€ TEKYILIETO KOHTPOJISI YCTIEBAEMOCTH B CEMECTPE.

12.5. XapakTepucTuka pe3y/jbTaTOB 00y4eHHUsI

XapaKTEepUCTUKH PE3YIbTATOB OOYUEHUS MO AUCIUIIIIMHE B 3aBUCUMOCTH OT I10-
Jy4eHHON 0OyJarOIIMMCS OIICHKH TIPUBEACHBI B Ta0OuIe 16.

Tabmuia 16 — XapakTepucTHKa pe3yIbTaToB 00YUEHUS 110 TUCIUTLIAHE

Onenka

XapakTepucTHKA Pe3yJabTaTOB 00y4eHHUs

3aureHo / «OTauuHO» (BBICOKHIA
YPOBEHb OCBOCHUSI BCEX MHANKA-
TOPOB JIOCTM)KEHHSI KOMIICTCH-
1M B IUCIMILIAHE)

ConepmaHHe JUCLHUIIIIMHBI OCBOCHO ITOJIHOCTBIO, BCC L CIU T0-
CTUTHYTBI, BCC IPCAYCMOTPCHHBIC HpOI‘paMMOﬁ 06y‘IeHI/I${ yqe6—
HBIC 3a1aHKs BbIITOJIHCHBI

3aureHo / «Xopo1o» (MOBbIIICH-
HBII YpOBEHb OCBOCHHS BCEX HH-
JIMKaTOPOB JOCTUKEHUSI KOMIIe-
TEHIUH B JUCIUIIIIMHE)

Conepn{aHHe AUCHUIITIMHBI OCBOCHO IIOJHOCTBIO, BCC NPCAY-
CMOTPCHHBIC HpOI‘p&MMOfI O6y‘IeHI/IH y‘{e6HHe 3aJaHus BBIIIOJI-
HCHBI C HC3HAYHUTCIBbHBIMHA 3aMCUYaHUAIMU

3aureHo /| «YmOBIETBOpH-
TenbHO»  (0a30BBIi  ypOBEHb
OCBOCHUSI BCEX WHIUKATOPOB J10-
CTH)KCHHSI KOMIICTCHIIUI B JIUC-
LUIUINHE)

ConepkaHue MUCHUILUTMHBI OCBOEHO YaCTUYHO, OOJIBIIMHCTBO
MPEeyCMOTPEHHBIX MPOTpaMMoi OO0y4YeHHUs y4eOHBIX 3a/laHuit
BBITIOJIHEHO, B HUX UMEIOTCS OITUOKHU

He 3aureno / «HeynosierBopu-
TENbHO» (HU3KUH YPOBEHb OCBO-
€HUsl BCEX MHAMKATOPOB JOCTHU-
KEHUS] KOMIIETEHIMH B JIUCIH-
TUTHHE)

Copnepxanue OUCHUIUIMHBI HE OCBOEHO, OOJIBLIIMHCTBO Mpeny-
CMOTPEHHBIX MPOrpaMMoi 00yueHHs yueOHbIX 3ajaHui 1100 He
BBINOJIHEHBI, TUOO0 coziepKaT rpyOble OIMOKH; JOMOTHUTENbHAS
camocTrosiTeNbHas paboTa HaJ MaTepuajoM HE NpuBeia K Ka-
KOMY-JIN0O 3HAYUTEIHLHOMY MOBBIIIEHUIO KaUe€CTBA BBIMOJIHEHUS
y4eOHBIX 3aJJaHui

12.6. KoHTpoO/IbHO-U3MepUTEJIbHbIEe MaTepHAIbI

MJIA TEKYIIEro KOHTPOJIHA

ycneBaeMoCTu U HpOMe)I(yTO‘lHOﬁ arTrecranumu oﬁyqammnxcﬂ

KoHTponbHO-U3MepHUTENbHBIE MaTepUabl AJIsl TEKYIIETO KOHTPOJIS YCIIEBaeMO-
CTH W TIPOMEXYTOUHOW aTTeCTalli OOYYaroIINXCs MPEACTABICHBI B AJIEKTPOHHOM
Kypce «TepmoarHaMuKka 1 TEIIIOMaccoOOMEH», Pa3MEIIEHHOM B CUCTEME JIEKTPOH-
HOM MOJJEPKKU y4eOHBIX KypcoB Ha 0aze mporpammHoro obecrneuenus Moodle co
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BCTPOSHHOW ToJcUCTeMON TectupoBaHus (edu.tu-bryansk.ru), Bxopsimeld B cocTaB
SJIEKTPOHHOK MH(OpMaHOHHO-00pa3oBaTenbHoit  cpeasl  BI'TY  (http://edu.tu-
bryansk.ru) u «®oHx OIEHOYHBIX CPECTB MO JUCHUIUTHHE « TepMoIuHAMHUKA M TETI-
JIOMaccoOOMEH».

13. BOCIIUTATEJIbHASA PABOTA

B cootBerctBuu ¢ ®enepanbHbiM 3akoHOM «O0 oOpazoBanuu B Poccuiickoit
denepanun» BOCHUTAHUE - «IEATEIIBHOCTh, HAIPABIICHHAS HA Pa3BUTHUE JIMYHOCTH,
CO3JaHM€E YCIOBHUH JJIsI CAMOONPEEICHHUS U COLMAIN3ALNK 00YYarOIUXCs HA OCHOBE
COITMOKYJIbTYPHBIX, JYXOBHO-HPABCTBEHHBIX IIEHHOCTEU M MPUHSTHIX B POCCUICKOM
0OIIeCTBE MPABIII M HOPM ITOBEICHUS B MHTEPECaX YeI0OBEKa, CEMbH, OOIECTBA M TOC-
ymapcTBa, popMupoBaHUE y 00yUYaIOIUXCS YyBCTBA MATPUOTU3MA, TPaKIaHCTBEHHO-
CTH, YBaXKEHUS K MaMsTH 3aluTHUKOB OTedecTBa U noasuraM ['epoeB OTevecTna, 3a-
KOHY U MPABOMOPSAJIKY, YETIOBEKY TPyJa U CTaplIeMy MOKOJEHUIO, B3aUMHOIO YBaKe-
HUs1, OEPEKHOTO OTHOIICHHS K KYJIbTYPHOMY HACJICIUIO U TPAJAUIIMSIM MHOTOHAIHO-
HAJIBHOTO Hapoaa Poccuiickont denepannu, IPUPOJIE U OKPYKAIOIIEH CPELLH.

B ydeGHOM mporiecce BocnuTareabHas padoTa ¢ 00ydaromuMUCs peaTn3yeTcs
CpelICTBaMH YUEOHBIX TUCIUILINH.

BocnurarenpHas IeATEbHOCTh B XOAE€ MPENOJABAHUS TUCIMIUIMHBI HAMpPaB-
JeHHa Ha (OpMUPOBAHHE y OOYYAIOIIEroCsl CUCTEMbl YOEXKICHHM, HPaBCTBEHHBIX
HOPM U OOIIEKYJIBTYPHBIX KAYECTB, HA OKa3aHUE UM ITOMOIIIH B )KU3HEHHOM CaMOOIIpe-
JIeJICHWH, HPABCTBEHHOM, TPAXKJIaHCKOM U MpO(eCcCHOHaTLHOM CTAaHOBJICHUM, HA CO-
3JaHUE YCJIOBUHM ISl caMOpealu3aluu JUYHOCTU. BocnurarenbHas padboTa Takxke
OPUEHTHUPYET 00yUarOIIMXCs Ha OYIyIIyI0 TPOoPeCCUOHANIBHYIO JIeSITEIBHOCTh, (op-
MUpPYS HE TOJBKO JUYHOCTHBIC, HO U MTPOGECCUOHAIBHO 3HAYMMbIE KaueCTBa.

BocnuraTtensHble 3a1a4u BO BpeMsl Y4€OHBIX 3aHITUHN BBITIOJHSIIOTCS B CKPBITON
(KOHTEKCTHOM) M OTKPBITOH (11e1eHanpaBiieHHol) hopmax. CkpbiTast popma BOCIIUTA-
TEJIBbHOW PaboThl TpeacTaBisieT coOON BO3ACHCTBHE BCETr0 X0J/a MEAarormuecKkoro
mpoliecca Ha CTaHOBJICHUE JIMYHOCTHBIX KauecTB oOydarontuxcs. Harpumep, cobito-
JIEHUE MeIarOTUYECKUM paOOTHUKOM TPYI0BOM TUCIUILTNHBI, JIEMOHCTPAIUS MPe/IaH-
HOCTH HayKe, 3aMHTEPECOBAHHOCTH B yCIiexe 00yJaronuxcsi, MpaBuibHas pedb, XOpo-
1€ MAHEPHI U T.I. UMEIOT MOJIOKUTEIHHOE BOCITUTATEIbHOE 3HaUEHUE U (DOPMUPYIOT
y oOy4aromuxcs 100pOCOBECTHOCTh, UCTIOJIHUTENLHOCTh, TPYA0II00HE, OTBETCTBEH-
HOCTh W JAPYTHE TOJOXHUTENIbHbIE KadecTBa. OOydaroniuecs HEOCO3HAHHO TMEPEeHH-
MarOT JaHHBIE YEPTHI y MEeAAaroru4eckoro paboTHUKA.

Bocnuranue B OTKpBITON (hopMe — 3TO LEeJIeHAIPABICHHOE BO3/IEHCTBHE COAEP-
JKaHWeM y4eOHOW NUCIMIUIMHBI Ha CTAHOBJIEHUE JIMYHOCTU oOyuarorierocs. Hampu-
Mep, pellIeHHe MPOOJIeM U UCCIIeIoBaTeNIbCKasi padoTa (OPMUPYIOT Yy 00yUarOIITUXCS
YMEHHE apryMEHTHUPOBATh, CAMOCTOSATEILHO MBICIIUTh, CTPEMJICHHE K HAYYHOMY I10-
HCKY, Pa3BUBAIOT TBOPYECTBO, MPOGECCUOHATILHBIC YMEHHS.
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