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IMPEAUCJIOBHUE

VYuebnasa nucuumuiHa « TepMoMHaMUKa U TEIIOMAaccOOOMEHn» (nanee — Juc-
LUIUIMHA) OPUEHTHPOBaHA Ha (D)OPMHUPOBAHKUE Yy OOYUAIOUIUXCSI KOMIIETEHIIMI B pam-
Kax OCHOBHOU Mpo(hecCHOoHaNbHOM 00pa30BaTeIbHOIM MPOrpaMMbl BBICIIETO 00pa30-
Banus (OIIOIT BO) no nanpasienuto noaroroku 13.03.03 DHepreTuueckoe Mamiu-
HOcTpoeHue, mpoduib « TpyObonpoBoaAHbII TpaHCHOPT HEPTU U HEPTETPOTYKTOB.

B 3aBHCHMOCTH OT Kpyra paccMaTpUBAaE€MBbIX BOIIPOCOB M IIEJIEW HCCIEHOBAHUS
TEPMOJUHAMUKY NOJIPA3AEIIAIOT Ha (PU3NUECKYI0, MIIN OOILYI0, XUMUYECKYIO U TEXHU-
yeckyto. Hanbonee Ba)XHbIM HaIIpaBJIEHUEM TEPMOJUHAMUKY JUIs CIIELIMAJIMCTOB B 00-
JacTU PHEPreTUKU SIBIAETCA TEXHUYECKas TEPMOJMHAMUKA, 3aHUMAIOUIasics u3yye-
HUEM IIPOLECCOB B3aMHOTO IIPEBPALEHMSI TEIUIOTHI B padOTy U YCIOBHM, IPU KOTO-
PBIX 3TH IIPOLIECCHI coBEpIIatoTCs Haubosee 3¢ pexTuBHO. OHAKO BO MHOTUX TEXHO-
JIOTHYECKHX MPOLIeccax MOMyUYeHUs TEMJI0BOM SHEPTUU UCTIONB3YIOTCSI HEOJHOPOIHBIE
pabouue Tena ¢ XMMUYECKUMHU MPEBpPAlIEHUSIMU B HUX — peakuusiMu. MI3MeHenue co-
CTOSIHUSI TAKUX CHUCTEM COIPOBOXKJIAETCA U3MEHEHUEM MX COCTaBa U TEIUIOBBIMU 3(-
(deKkTamu, KOTOpbIE U3YYAIOTCS B OT/AEIBHBIX pa3fenax XMMUYECKON TepMOANHAMUKH.
[ToaTOMY Iporpamma npeaIaraeMoro K u3y4eHHuIo Kypca OpUeHTUPOBaHA HA OCBOCHHE
Y IOHMMaHHUE OCHOBHBIX IMOJIOKEHUI TEXHUYECKON M OTIENIbHBIX BOIIPOCOB XUMHYE-
CKOM TE€pPMOJMHAMUKH, HEOOXOJUMBIX B JajbHEUIIEM AJi1 OOOCHOBAHMS TEOPETHYE-
CKHUX OCHOB CIELMAIIbHBIX TUCHUIUINH, PEyCMOTPEHHBIX YU€OHBIM TUIAHOM.

1. IEJb ¥ 3AJIAYM OCBOEHMS TUCHUATIIMHBI

Leab ocBOCHUS TUCIUIUIMHBI — OJIyYeHHE 3HAaHUHM 0 (DyHJaMEHTaIbHBIX 3aKO-
HaX OCYIIECTBJICHUS TEIUIOBBIX IMPOIIECCOB, METOJIaX aHAM3a TEPMOJIMHAMUYECKHUX
CUCTEM U OMpeIeNICHUs 3HAaYCHUN TePMOIMHAMUYECKIX XapaKTEPUCTUK MPOIECCOB C
oHO(ha3HBIMU U ABYX(Pa3HBIMU PaOOYNUMH TEJIaMU MOCTOSTHHOTO U TIEPEMEHHOTO CO-
CTaBa, a TaKXKe MPUOOPETEeHNE CTYICHTaMH 3HaHUM O BUJAaX M 3aKOHAX TEII00OMEHa
B IIPUPO/IE, anmapaTax 1 arperarax HHXeHEPHBIX YCTAHOBOK U CHCTEM, a Tak)Ke TpaK-
TUYECKOTO OTBITA B ONIPEACIICHUN HHTEHCUBHOCTH MPOIIECCOB TEINIOOOMEHA.

3agauM QUCIUILINHEL.

— OBJIIQJICTh OCHOBHBIMU TIOHATHSIMHU TEXHUYCCKON TEPMOAMHAMUKH, TEPMHHO-
JloTrel, 3aKOHaM1, OCHOBHBIMHU TEPMOAMHAMHUYECKUMH TIPOIIECCAMU, MPOTEKAFOIIMMHU
B TEIJIOBBIX MaIlIMHAX.

— YMETh TOJIb30BaThCS METOJIaMHU pacyeTa TEPMOJNHAMUYECKHUX MPOIECCOB U
AKCIIEPUMEHTAIILHOTO OTPEIEICHHS] CBOMCTB paboOUunX TeJl U TEIUIOHOCUTENEH.

— YCBOUTH OCHOBHBIE HAPABJICHUS TTOBBIICHUS Y()PEKTUBHOCTH TETUIOBBIX Ma-
IIIVH | aIapaTos.

— MPOJIEMOHCTPUPOBATH AITOPUTM PacueTa OCHOBHBIX TEPMOJMHAMUYECKUX T1a-
pamMeTpoB, ¢ UCTIOIB30BAHUEM MPUKIIAHOTO MPOTPAMMHOTO 00SCTICUECHHSI, IS OTpe-
JeJICHUS IToKa3aTese 3p(heKTUBHOCTH.

— MPUBUTH CIIOCOOHOCTH K CaMOCTOSITETbHOMY MPHUOOPETEHUIO U MCTIOIHh30Ba-
HHUIO B IPAKTUYECKOU JEATEIIBHOCTU HOBBIX 3HAHUN U YMEHUM.



2. MECTO JUCHUMIJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM
HHPOI'PAMMBI ®I'OC

JIMCIUIUIMHA BXOIUT B 00SI3aTEIbHYIO YacTh, POPMHUPYEMYIO YIaCTHHKAMH 00-
pa30BaTEIbHBIX OTHOIICHHH Y4eOHOTO TIaHa 00pa30BaTeIbHOM MPOrpaMMBbI U peall-
3yetcs Ha 3 Kypce(-ax) B 5 cemectpe(-ax).

[TpeaBapuTENbHO U3YYAIOTCS AUCIMIUTHHBL: «Bbicuias Mmamemamuxay.

[MapaiienbHO U3YyYaAIOTCS AUCIUILIHHBL: «DuU3UKay.

BasupyroTcs Ha U3ydeHUH AUCHMIUTHHBL: «XuMmusi».

3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA JUCTIUIIJIMHbI

N3yuenne MUCUUIIMHBI HAIPABJICHO Ha (POPMUPOBAHUE Y 00YyHAIOUTUXCS KOM-

nerennuit OI1K-3, npencraBieHHbIx B Tadauiie 1.

Tabnuna 1 — TpeboBanus K pe3yJibTaTaM OCBOCHUS yUeOHOM TUCIIUILTAHBI

U DKCIIEPUMEH-
TaJbHOT'O HCCIIe-
JIOBaHHs ITPH pe-
HIEHUH Tpodec-
CHOHAJIbHBIX 3a-
nau;

JEIEHHOTO  Ha3Ha4de-
HUS ¥ IPU IPOTEKAHUT
XMUMHUUYECKHX PEaKIHi;
METOAMKHA  OTpeee-
HUS TapaMeTpOB CO-
CTOSIHUS BEIIECTB, H UX
cMecel; 3aKOHOMEPHO-
CTH TCUCHHS TEPMOJIH-
HaMHMYECKHX IpOLec-
COB M  KpUTEpUH
OIIEHKU WX IPQEKTUB-
HOCTH.

YCTaHOBKAaX OCHOBHEIE 3a-
KOHbl TEPMOJWHAMUKHU U
BBIBOJUTH MaTeMaTude-
CKUM IIyTEM OTHOCAILIHUECS
cloa  3aKOHOMEPHOCTH;
onpeneNsaTh  MapaMeTpbl
COCTOSIHMSI U CBOMCTBA pa-
0OYMX TEJI M OLIEHUBATEL UX
HU3Me-HeHHE IPU TCUCHHUU
TEPMOJIUHAMUYECKUX
MPOIECCOB.

KOZ[ 1 HAUMCHO- I/IHHI/IKaTOpBI B PE3YIBTATC U3YUCHUSA yqe6H0171 JUCHUITTINHBI 06yqaloumec;1 JOJI’KHBI:
BaHUC KOMIIC- KOMIICTCHIIMH 3HATh YMETh BJIaaCTh
TEHIUHU
OIIK-3. Cmno- | OIIK-3.1. dyHnameHTadbpHbIE 3a- | BocipuanMats, aHanms3u- | Metomomno-
coOeH mpume- | YMeeT TMpuMe- | KOHBI IpUPOABl B 3eM- | poBaTb W 0000mIaTh WH- | THEH  KOM-
HSTH COOTBET- | HATh  COOTBET- | HBIX YCIOBHSX MpHMe- | JOpMAlMI0 MO  TeIo- | TNIEKCHOIO
CTBYIOLIHI CTBYIOIMH (M- | HUTETBHO K TEIUIOBBIM | SHEPIeTUKE M TEIUIOTEX- | TEPMOJWHA-
¢u3uKo-MaTe- | 3MKO-MaTeMaTH- | MPOLECCaM, MCIOJB3Y- | HUKE C MO3UIMN TeXHUYE- | MHYECKOIO
MaTU4ECKUM YECKUH ammapaT | eMbIX YEJIOBEKOM IS | CKOM  TePMOJUHAMHKH, | aHAnmM3a 3(-
anmapaTt, Me- | IpM  pEIICHWU | CBOMX MOTpeOHOCTeH; | hopmynupoBath 1eNb | (heKTUBHO-
TONBI aHanm3a | mpodeccuo- 3aKOHBI  TEPMOJMHA- | IPOOJIEMBI, CBS3aHHOW C | CTH PpadOTHI
W MOJENHPO- | HANBHBIX 3a4ad; | MUKM WU UX (uU3NUe- | pacdETOM U IIPOCKTHPOBA- | TEIJIOTEXHO-
Banmsi, Teope- | OIIK-3.2. Bnma- | cKylo CyIIHOCTB, OC- | HUEM TEIUIOTEXHOJOTHYE- | TOTUYECKUX
TUYECKOTO W | Ie€T METOJaMH | HOBHBIE 3aKOHOMEPHO- | CKUX YCTaHOBOK U pas3pa- | CUCTEM H pe-
9KCHEPUMEH- | aHaln3a M MOJie- | CTH TEYEHHUs] TepMo- | 0aTbiBaTh  (DU3HYECKYIO | 3yJIBTATOB
TANBHOTO WC- | IMPOBAHUS TPH | JMHAMHYECKUX  TPO- | MOJIENb MPOUCXOJSAIINX B | MPOPHIBHBIX
CIICZIOBAHHUS pelieHr:  Tpo- | IIECCOB M MPeodpa3oBa- | HUX MPOIECCOB C MO3UINH | SKCIIEpHUMEH-
IpU peleHnd | pecCHOHANBHBIX | HUS SHEPTHM B TEIUIO- | TEXHUYECKOW TEPMOJMHA- | TAJbHBIX HC-
npodeccuo- 3ajaq; OHEPTEeTHYECKUX YCTa- | MUKH; JIOTHYECKH TpPUME- | CIIe/IOBaHUI.
HanbHBIX  3a- | OIIK-3.3. Bra- | HOBKax U CUCTeMax Ie- | HATh K pacCMaTpHUBAaEMbIM
nad JieeT HaBbIKAMH{ | peAayd Wwin Tpancop- | pabounM mpoueccaMm B
TEOPETUUECKOTO | MAaLUK TEIJIOTHl ONpe- | TeIUIOTEXHOJIOTHYeCc-KHX




4. OFBEM JUCHUIIJIUHBI U BUJbl YYEBHOM PABOTHI

OO0mast TpyJ0eMKOCTh AUCIMILTAHBI cocTaBisgeT 4 3adeTHbIX exauHuI(nl) (144
akajgemMudeckux daca(-oB)). Pacnpenenenue TpyI0eMKOCTH JTUCIUTUIMHBI 110 BHIaM
y4eOHOM pabOThI ¥ ceMecTpaM IPEICTaBICHO B TaOIuUIIE 2.

Tabmuma 2 — Pactipenenenue Tpy10eMKOCTH AUCITUTUTMHBI TI0 BUIaM y4eOHOUW pabOThI
U ceMecTpam

Buabl yue6Ho#i padoThI B COOTBET- TpynoemMKocCTb, Yac.
CTBHH € y4eOHbIM IJIAHOM 00pa3oBa- Bcero Cemectp
TeJIbHOIi MPorpamMmbl 112345671819 A B C

1. KonrakTHasi pa6oTa 00y4arommxcst 64 - - - - | 64 - - - - - -
€ MeIarorH4eCKUMH paGboTHHKAMM,
B TOM YHCJIE:

1.1. Jlekuum, Jac. 32 - - - - 32| - - - - - _

1.2. JJabopaTopHble paboThI, Yac. 16 - - - - |16 - - - - - -

B TOM 4HCJIE B (hOPME IIPAKTHIECKON
MOATOTOBKH

1.3. IIpakTHYECKHE 3aHITHUS, Yac. 16 - - - - | 16| - - - - - -

B TOM 4HCJIE B (hOPME IIPAKTHIECKON
MOATOTOBKH

2. CamocTosiTeIbHast pa6oTa 00yJaro- 44 - - o I B B - - - - -
HIMXCH, Yac.

3. Texkymuii KOHTPOJIb yCIIeBaeMOCTH 36
U NPOMEKYTOYHAS aTTeCTAlus 00y4a-
HOLIUXCH,

B TOM YHUCIJIC:

3.1. Dx3ameH, ceMecTp 5

3.2. 3auer, cemecTp -

3.3. 3auer c OlLEeHKOH, ceMecTp -

3.4. KypcoBoii mpoeKT (KOHTPOJIb), ce- -
MeECTp

3.5. KypcoBas pabora (KOHTpOJIb), ce- -
MECTp

3.6. PacuerHo-rpaduueckas padora -
(KOHTpOJIB), cemecTp

3.7. KontponpHas paboTa (KOHTPOJIB), -
ceMecTp

O6uias TpynoemMkocThb (4 3.e.) 144

5. COAEP) KAHUE JUCHHUITJIMHbI
5.1. CTpyKTypa AU CHUNITHHBI

CTpykTypa DHCHMIUIMHBI MPEACTaBICHA B BHJE TEMAaTHYECKOIO IUIaHAa B Ta0-
e 3.



Tabomnuma 3 — Tematndyeckuii IaH JUCHIUIUINHEI

TpyroeMKoCTb, Yac.

Bcero | Jlekuumn | Jlabopa- | Ilpak- Camo-
HanmenoBanmue pa3ziesia (TeMbl)
e — TOpPHbIE | THYe- CTOSI-
padoThl | CKMe 3a- | TeJbHAasI
HATHS | palorta
Pa3nen 1. 3aKoHbBI TEPMOIMHAMUKHT 38 12 12 - 14
Tema 1. OcHOBHBIEC MOHSTHS U OTpe/e- 6 2 2 B 2
JICHUS B TEPMOJIMHAMUKE.
Tema 2. IlepBblil 3akOH TepMOAMHA- 6 2 2 B 2
MUKH.
Tema 3. TepmoauHamMuKka HMACAIBHOTO 6 2 2 B 2
rasa.
Tema 4. Btopoli 3akoH TepMOJMHA- 6 2 2 B 2
MUKH.
Tema 5. Cmecu naeanbHbIx razos. CMme- 6 5 5 B 2
IITMBAHUE Ta30B.
Tema 6. Xapakrepuctuuyeckue (QyHK-
i 1 audQepeHnnanbHble ypaBHEHHUS 8 2 2 — 4
TEPMOIUHAMUKH.
Paznen 2. TepmogunamMuka UHKJIOB 28 10 4 _ 14
NAPOCHJIOBBIX YCTAHOBOK.
Tema 7. IlapoTypOWHHBIC yCTaHOBKH
6 2 2 — 2
(IITY).
Tema 8. Dueprernueckue U ra3oBble 6 9 1 B 3
YCTaHOBKH.
Tema 9. TepmomuHamuKka OOpaTHBIX 6 5 1 B 3
[UKJIOB SHEPT€TUUYECKUX MaIITKH.
Tema 10. PaGotocnocoGHOCTH TepMoO- 5 5 B B 3
JTMHAMUYECKHX CHCTEM.
Tema 11. TepmoaguHaMuKa CUCTEM C XU- 5 5 B B 3
MUYECKHUMH PEBPAIICHUSIMHU.
Pa3zpnen 3. Buabl Temsiomaccooomena. 42 10 — 16 16
Tema 12. OcHOBHBIE OHSTHS TETUIO- U
7 2 — 2 3
MaccooOMeHa
Tewma 13. CrarmonapHasi TETIONPOBO/I- 7 9 B 2 3
HOCTh
Tema 14. CranmoHapHas TeIIoOTaa4ya
(TeriooOMeH IpU BBIHYKICHHOM KOH- 9 2 — 4 3
BEKIIMH)
Tema 15. OcHOBBI HpPOEKTUPOBAHMS 9 2 B 4 3
TEMI000MEHHBIX aNmnapaToB
Tema 16. CranuoHapHBIH paauay- 10 9 B 4 4
OHHO-KOHBEKTUBHBIHA TEIII000MEH
Hroro 108 32 16 16 44




5.2. Pacnipenesienne (opMUpyeMbIX KOMIETEHIHII MO pa3zjgenaMm (TeMam)
TUCHUNITIHHBI

Pacnipenenenne hopmMupyeMbIx KOMITETEHIIUN TIO pa3zesiaM JUCITUTUTHHBI TPe/I-
CTaBJIEHO B Tadmuile 4.

Tabnuia 4 — @opMupoOBaHNE KOMITETCHIIHHA 110 Pa3zeiaM JUCITUATITHHBI

Koa xomnerennun
HaumeHnoBaHue pa3jaesia (TeMbl) JUCHUILINHbBI
OIIK-3
Pa3znen 1. 3akoHbBI TEpMOAMHAMUKHU +
Paznen 2. TepMoanHaMuKa HUKJIOB APOCHIIOBBIX YCTAHOBOK. +
Pasnen 3. Buasl rermiomaccooOMeHa. +

5.3. Jlekuuu

[TepeueHb 3aHATHI JICKIIMOHHOTO THIIA, UX COJIEPKAHUE U TPYAOEMKOCTD MPE/I-
CTaBJIEHKI B Ta0IUIlE 5.

Tabnuua 5 — TeMaTuka v coepKaHue JEKIHMA

HaumenoBanue Tema Jexuun Conep:xanue JIeKIIUA Tpynoem-
TeMbI JUCIHHIIJIHHbI KOCTb, 4acC.
Tema 1. OcHoBHEBIE | TexHUYECKass TEPMOJAMHAMUKA, KaK TEO- 2

[IOHATUSA U OlIpelie- peTUYECKass OCHOBa TECIUIOOHCPICTHUKU.
JICHHSL B TEPMOJIH- [IpenmMer W MeTOABI TEPMOAWHAMUKHU.
TepMonrHamMuveckas cucTeMa 1 OKpysKa-
routas cpena. MzonupoBanHas U HEU30JIH-
pOBaHHasE  TEPMOAWMHAMUYECKHE  CH-
ctembl. TepMoauHaMu4ecKas XapakTepH-
CTHKa cocTosiHUuA Ten. Cucrema eInHUIL.
VYpasuenus cocrostaus. [loHsTHE TEpMO-
TUHAMHYECKOTO Tiporiecca. PaBHOBecHBIE
Y HEpaBHOBECHBIE COCTOSHHUS U TIPO-
meccel. MHTepriperanus TEepMHUYECKOTO
YpaBHEHUS COCTOSHUS B TPEXMEPHOU CH-
cTeMe KOOpAMHAT (TepMOAMHAMHUYECKas
Tewma 1. 3akoHsI Tep- moBepxHOCTh). ['paduyeckue mpeacras-
MOJIMHAMUKU JIEHUS ¥ 3aBHCUMOCTH B TEPMOJIMHAMHKE
(mockue p—V u T—S cHCTEMBI KOOPIIH-
HAaT).

Tema 2. IlepBblii | IHEPreTUYECKUE XapPAKTEPUCTHKH TEPMO- 2
3aKOH TEpMOJMHA- | AMHAMIYCCKOH CHCTEMBI M TEPMOJMHA-
MUKH. MHYeCKOro mporecca. Pusmdeckas u
JHEepreTuveckas CyIIHOCTh TEIUIOTHI, pa-
0OTbI, BHYTPEHHEH SHEPTUH 1 SHTAIIBIIHH.
Terora n pabora kak (QyHKIMH TpO-
necca. Buagpsr pabot mcmons3yeMble mpu
TEPMOJMHAMHYECKOM aHAJIN3€ CIIOKHBIX
cucrteM. BHyTpeHHSISI SHEPrUsl U SHTAJb-
US KaK QYHKIIMHA COCTOSIHUS TEPMOJIMHA-
MHUYECKON cucTembl. POPMYJIMPOBKH 3a-
KOHa COXPaHEHHUsl U NpeBpallleHHus dHep-

HaMHKC.
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HanmenoBanue
TeMBbI JHCIUILINHBI

Tema Jexkuuu

Conep:xanue JeKIIUA

Tpynoem-
KOCTb, 4ac.

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

Tema 3. Tepmonu-
HAMUKa  HJeallb-
HOT'O rasa.

CxeMartuzanus SIBJICHUH B TEpMOJMHA-
MuKe (TTOHATHE ‘‘HIaeanbHOro Tasza’).
Ypasuenne Knaneiipona. [lonstue u dpu-
3UYECKUI CMBICI Ta30BOM MOCTOSHHOM.
YpaBHEHHE COCTOSHUS MACATHHOTO rasa.
YHuBepcagpbHOE ypaBHEHHE COCTOSHUS
uaeansbHOro raza. HopmansHele Qusmnye-
CKHE YCIOBUS WM HMX Ha3Hau€HUe IpH
OIIEHKE COCTOsIHUS pabodero Tema. AHa-
JIUTHYECKHE BRIPAKEHUS NIEPBOTO 3aKOHA
TCPMOAMHAMUKU I HUCAJIbHBIX T'a30B.
CBoiicTBa BHYTPEHHEH SHEPIUM WU DH-
TaNpIINA HWACATHHOTO Ta3a. MeToauKu
pacuéra konuuectBa TEIOTHL. [loHATHE
HCTUHHOM U CpeaHe TeIIoEMKOCTEN
ra3a U METOAWKAa WX OIpPEIeNeHUs Mpu
OMOIIM TalOuI. OMIUpudeckue ¢Gop-
MyJbl TerIoéMKOCTH ra3oB. CBolcTBa
TEIJIOEMKOCTEH uaeanbHoro rasa. Casizb
MEXIy M30XOPHOW M M300apHOM Teruio-
€MKOCTSIMM HJ€aJbHOr0 rasa (3aKoH
Maiiepa). MonekynspHO-KHHETHYECKas
TEOpUS TEIUIOEMKOCTH I'a30B.

OOuire METOABI MCCIIEOBAHUS MPOIEeCc-
COB U3MCHCHUA COCTOSHUA pa60111/1x TCII.
[lonsTne  mommTpomHOTO  TIpOIlEecca.
YpaBHeHHE TOJUTPOIHOTO TpoIiecca.
BzaumocBsa3p Mexay mnapaMeTpaMu Co-
CTOSIHUS TIPY MIPOTEKAHUH MTOJIUTPOITHBIX
IIPOIIECCOB M METO/IMKA OLIEHKU UX DHEp-
reTUYecKux mnokaszareneid. YacTHele ciy-
Yau MMOJIMTPOIHBIX MporeccoB. Tepmou-
HaMUYECKH aHAIHU3 TOJUTPOITHBIX MPO-
neccoB. CriocoObl OmnpesieNieHns oKa3a-
TSI TMOJIUTPONBLI I TPOU3BOJILHOI'O
TEPMOAMHAMUYECKOTO Tpoliecca. Pacuér
W3MEHEHUS TeMIleparyp W KOJUYECTB
TCILJ1a I10 TaGHI/IHaM OHTAJIbIIMMU U BHYT-
pEHHEN PHEPTUU UACAIbHBIX Ia30B.

Tema 4. Bropoii 3a-
KOH  TEepMOJAMHA-
MUKH.

[lonsaTHe 3aMKHYTOrO Ipornecca (TepMo-
JTUHAMHYECKOTO IMKJIA) U YCJIOBUS BO3-
MOXXHOCTH ero peanuzanuu. CyIIHOCTh
BTOPOTO 33aKOHa TEPMOAMHAMHUKU M €T0
¢opmynupoBku. Ilpsimple U oOpatHbie
nukibl. Kpurepun oneHku 3G GeKTHBHO-
CTH NMPSIMBIX U 00paTHBIX LUKIOB. OOpa-
TUMblE W HeoOpaTHMbIe NpPOLECCHl U
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HanmenoBanue
TeMBbI JHCIUILINHBI

Tema Jexkuuu

Conep:xanue JeKIIUA

Tpynoem-
KOCTb, 4ac.

OUKIBL. TepMOAMHAMUYECKHNA aHAIN3 3a-
MKHYTBIX IIPOLIECCOB. Y CIIOBUS UIsI 00ec-
[IEYECHNs] MAaKCHUMAaJbHBIX IIOKa3aTenen
3¢ PEKTUBHOCTH TIPSAMBIX W OOpaTHBIX
nukIToB (muki1 KapHo u ero ananms). Biu-
STHUE NIPUPOBI pabouero Tena Ha oKas3a-
Tenu 3((EKTUBHOCTH MPSIMBIX U 00paT-
HBIX LUKJIOB (Teopema KapHo). YcnoBus
PaBHOBECHOI Iepenauyn SHEPIHU MEXIY
TeJIaMH C pa3HOW TeMIlepaTypoil U B3au-
MOTIPEBPAILEHUSIMU TETUIOTHI U paOOTEHI.

[lonsaTHe »HTpONMM Kak (QYHKIUH
cocTosiHus pabodero tena. Jlunamuka n3-
MEHEHHUSI SHTPONUU B HW30JUPOBAHHOU
TEPMOJTUHAMUYECKOH CHCTEME W Jerpa-
nauus sHepruu. IlpuHumn Bozpactanus
SHTPOIUH U GUZUIECKUI CMBICT BTOPOTO
3aKOHa TEPMOAMHAMHKHU. AHaIUTHYE-
CKO€ BBIpa)XEHHE BTOPOI0 3aKOHA TEPMO-
muHamMukH. O0001meHe hopMyITHPOBOK
BTOPOT'O 3aKOHA TEPMOAMHAMUKH U TIPUH-
LuIa BO3pacTaHus SHTponuu. Bsanmo-
CBSI3b DHTPONMU M TEPMOIMHAMHUYECKON
BEPOSTHOCTH COCTOSIHUSL cucTeMbl. CTa-
TUCTUYECKOE TOJKOBaHUE BTOPOTO 3a-
KOHa TepMoauHamMukH. Ilpenenst npume-
HUMOCTH BTOPOTO 3aKOHa TEpPMOJWHA-
MUKH.

Brruucnenye sHTpONUM HIEaIbHOTO
raza amsi oOpaTHUMBIX W HEOOpaTUMBIX
nporeccoB. TepMoIMHAMUYECKUE TOXK/IE-
cTBa. MeCTO 3HTPONMHU B METOANKAX aHA-
JI3a TEPMOJNHAMUYECKUX POLIECCOB.

TemnoBast T — S muarpamma cocrtosi-
HUS Ta30B U e€ cBoiictBa. OcoOeHHOCTH
n300paKeHNs] Ta30BbIX IPOLECCOB B T —
S, h — S aunarpammax. TepmoauHamMude-
CKHE ITUKJIbI B T — S quarpamme.
IloBenenne TepMOANHAMUYECKUX CUCTEM
[IpU TeMIepaType, cTpemsieiicsa Kk abco-
JIOTHOMY HYJIIO.

Tema 5. Cwmecu
HIealIbHBIX Ta30B.
CMelninBanue ra-
30B.

OCHOBHBIE CBOMCTBA M CIIOCOOBI 3a-
JIaHUS COCTaBa CMecel MaeallbHbIX Ia30B.
CooTHoIIEHHE MEXIYy MAacCOBBIMU, 00B-
E€MHBIMUA U MOJISIDHBIMHU JIOJISIMHM Ta30B B
cMecu. MeTOMKN BBIYHCIICHUS MOJICKY-
JIAPHOM MacChl M Ta30BOM MOCTOSHHOM
JUIsl Ta30BOM cMecH. BelunciieHne napuu-
ATLHBIX JTABIICHUH KOMITOHEHTOB I'a30BOU
cMecu. MeToauKa BEIUHUCIIEHUS TEMI0EM-
KOCTH, BHYTPEHHEH SHEPruM, SHTAJIbITUU
M IJIOTHOCTH ra3oBoi cMecu. OcobeHHo-
CTH OIpEAENCHUs] DHTPONUU Ta30BOU
cmecu. [lapagokc ['ub6ca.

Crioco0bI cMeIIuBaHus ra30B. MeTOIUKN
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HanmenoBanue
TeMBbI JHCIUILINHBI

Tema Jexkuuu

Conep:xanue JeKIIUA

Tpynoem-
KOCTb, 4ac.

OIMpeaACICHNA OCHOBHBIX MMapaMETpPOB CO-
CTOSAHUA CMECH MIACAIBHBIX TI'a30B IIPpHU
PaA3JIUYHBIX croco0ax CMEIIMBAHMS.

Tema 6. Xapakre-
PUCTHYECKHE
bynkunu u mudde-
pEHIIMAIbHBIC
yYpaBHEHUSI TEPMO-
JMHAMUKH.

[lonsATHE TEPMOTUHAMUYECKOTO IOTEH-
nuana. Ouzndeckuii CMBICT TepMOANHA-
MHYECKHX IOTEHINATIOB. B3anMmocBs3b
HW3MEHEHHUSI TePMOJUHAMUYECKUX MMOTEH-
IUaoB U (U3NYECKOTO COCTOSHHSA CH-
CTeMBbl. XapakTepucTHUeckue (GyHKIUH
tepmonuHaMuku.  Jnddepennransabie
COOTHOILCHHS TEPMOIMHAMUKH U UX TPH-
JOKEHHE TIPU aHAIN3e OJHOPOITHBIX M
cIoXHBIX cucteM. luddepenimanbasie
ypaBHEHUS [ BHYTPEHHEH SHEpruu, SH-
Tanenuu ¥ 3HTponuu. uddepenumnans-
HBIE YPAaBHEHUS JUIS YICIBHBIX TEIUIOEM-
KOCTeH pabovnX Tell B mporeccax Mmpu Mo-
CTOSSHHOM 00BéMe M JaBieHuu. [Ipuio-
xeHue nudpepeHranpHbIX YpaBHEHHH K
PELICHUI0O HEKOTOPBIX TEPMOJIMHAMHYE-
CKHUX 3aja4.

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

Tema 7. Ilapotyp-
OMHHbBIC YCTAaHOBKHU
(IITY).

[IpunnunuanpHas cxema U MPUHIUI pa-
0OTHI MTAPOTYPOMHHON ycTaHOBKH. LIpKm
Kapno u uneanbusiii nukn Penkuna ans
NapoTypOMHHOM YCTaHOBKH B P—V U T—S
muarpammax. OmnpenerneHne B 00memM
BHUJIE€ DSHEPreTUYECKUX IMOoKazaTenei A
paboYmx MPOIECCOB U OIICHKA TepMUYE-
CKOTr0 K.I1.J[. IUKJIOB. COIOCTaBUTEIbHBIN
aHanu3 wukna KapHo W uAealbHOro
nukiia Penkvna. JIeMCTBUTENBHBIN 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 uzmeHneHus
HaYaJIbHBIX W KOHEUHBIX IapaMeTPOB
rmapa ¥ BIUSHUE DTUX MEPONPUATUN Ha
3HAUYEHHUE TEPMHUUECKOTrO K.I1.J1. IIUKJIA.

Huxa I[ITY co BTopuuHbIM NEperpe-
BOM mapa. lIpuunHbIl NpUMEHEHUs BTO-
puuHOTO Tapa. M3o0pakeHue IUKiIa CcO
BTOPHUYHBIM TI€perpeBom mapa B T-S u h—
S JIuarpaMmax M OIIEHKa ero TepMuye-
CKOT'0 K.ILJI.

Perenepartusnbiii uukn I[ITY. Oboc-
HOBaHWEC TIIEJIECOOOPA3HOCTH BBEICHUS
pereHepanuy TETUIOTHI JIJISl TTOBBIIICHIS
TEPMUYECKOro K.II.JI. Ha IPUMEpPE YCIIOB-
HOT'O MpeAebHO-PEreHEPATUBHOTO
nukna IITY. Kackagaas cxema IITY ¢ ga-
CTUYHBIM PEreHEepaTUBHBIM IMOJOTPEBOM
MUTATEeILHOW BOJBI M IPUHIUN e€ QyHK-
nuoHupoBanus. CocTaBIeHNE ypaBHCHHUH
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HanmenoBanue
TeMBbI JHCIUILINHBI

Tema Jexkuuu

Conep:xanue JeKIIUA

Tpynoem-
KOCTb, 4ac.

TETJIOBBIX OaNaHCOB MOAOTpeBaTelNei M-
TaTeapHOM Bombl. OmnpeneneHue moTpeo-
HBIX PAacXOAOB Iapa i TpedyeMoro pe-
*1Ma paboThl moporpeBatens. Bripaske-
HUE€ TEPMHUYECKOTO K.II.J. IS percHepa-
tusHoTO 1rKia [ITY. OnrumansHas TeM-
neparypa noJorpeBa MUTaTeIbHOW BOJBI
n makcumanbsHbIl KI1J] perenepatuBHoro
LUK,

OKcepreTuyeckuii M TEIUIoBoi Oa-
JIAHCHI TAPOTYPOMHHBIX YCTAHOBOK.

Tema 8. DHepreru-
YECKHUE M Ta30BBIC
YCTaHOBKH.

Kom0uHnpoBaHHbIle 3Hepreruye-
CKHEe YCTAHOBKH.

[IpeumyrecTBa U HENOCTATKH BOAS-
HOTO mapa Kak pabouero tena. [lonsitue
OunapHoro 1ukna. [IpuHIUNManbHAS
cXeMma, TeIJIOHOCUTENIN U paboume Hpo-
Hecchl OMHApHOH MapoTypOMHHOW ycTa-
HOBKM. DHHApHBII LUKI U METOOUKA
OLIEHKH €TI0 TEPMHYECKOTO K.II.JI.

SnepHble 3HepreTHYecKHe ycTa-
HOBKH (S1JY).

[Iponecc mpeoOpa3oBaHus SHEPrUU
B ADYVY. Temnmonocurenu ans SADY. Ipun-
LIUNHAATbHBIE CXEMBbI, pabouue MpoIecchl
u uukibl A0Y. MeTonnka oLleHKU TEpMU-
yeckoro k.. SA0Y. CpaBHUTENbHBIN
aHanmn3 3(Q(EKTUBHOCTH THIOBBIX CXEM
ADY. [lepcriekTUBEI IPUMEHEHUS OWHAP-
HBIX IUKJIOB U T'a30BBIX TEIIOHOCUTEIEH
B SIDY.

Ilapora3ossbie yeranosku (IIT'Y).

O6ocHoBanne ucrnons3oBanus [1I'Y
B TPaKkTHUKE NpeoOpa3oBaHUsl JSHEPTHH.
Paboune Tena ms I[I'Y. TlpuHOMIMATD-
HBIE CXEMBI, pa0oyue MPOLECCh U IUKJIIbI
I[II'Y co cMelmaHHbIMU U pa3ieaEHHBIMU
pabourmu Tenamu. OnpeaeneHne TepMu-
yeckoro K..j. ans uukios II'Y. Kpat-
kuii  aHanmu3 3(QQEeKTHBHOCTH Kaxmaoi
KOHCTPYKTUBHOH cxeMsbl 1Y
CpaBHUTENBHBIN aHAN3 pabOTHI TEIIO-
BBIX JIBUraTesieil MeT0J0M TEpMOJMHAMHU-
4ecKuX (HYHKITHH.

Tema 9. Tepmonau-
HAMHUKa OOpaTHBIX
IIUKJIOB 3HepFeTI/I-
YECKHUX MAIIIUH.

Knaccudukanuss ©  Ha3HaueHHUE
SHEPTEeTHYECKUX MAIIUH paOOTAIOIIHUX 110
oOpaTHOMY TEPMOJAMHAMUYECKOMY
nukiy. Ilokazatenu 3¢ peKTHBHOCTH 00-
PaTHBIX HHUKJIIOB U O6IIII/I€ METOAUKHN UX
OIICHKH.

[IpuanunuaneHas cxema, pabouue
MPOLECCHl U LUK Ta30BOM XOJI0AUJIBHOU
MamvHblL. TepMoIUHAMUYECKUN aHaIH3
[IMKJIa Ta30BOW XOJIOJMIBHOW MAIITUHBIL.
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HanmenoBanue
TeMBbI JHCIUILINHBI

Tema Jexkuuu

Conep:xanue JeKIIUA

Tpynoem-
KOCTb, 4ac.

[lytu moBbImeHUs TOKa3areneit 3pdek-
TUBHOCTU XOJOAWIbHBIX MamuH. [Ipun-
IUITHANIbHAS CXeMa, paboYne Tera U mpo-
1I€CCHI TAPOKOMIIPECCUOHHON XOJIO0IUIb-
HOU MailiiHbl. TepMoauHaMUYecKuil aHa-
JIN3 LMK MApOKOMIPECCHOHHOM XOJI0-
JIbHOM MamuHbl. [{ukn abGcopOrmoH-
HOUW XOJIOJWUJIbHOW MAIlIWHBI.
[IpuannnuaneHas cxema, pabodue
MpoIeCChl M IUKI TEIJIOBOTO Hacoca.
TepMmoxumMudeckuii Tpanchopmarop Ter-
JIOTBHL.
TepMoauHaMUYECKHE OCHOBBI IIPOLIECCOB
MOJIyYCHUST CKIDKEHHBIX Ta3oB. OOmue
NPUHIUIBL  JOCTHXKEHUS CBEPXHUBKHUX
TEMIIEpaTyp.

Tema 10. PabGoto-
CIIOCOOHOCTH  TEp-
MOINHAMHNYCCKUX
CHCTEM.

O¢ddexTHBHOCTL TTpe0OpazoBaHUs IHEP-
run. OyHKIMA paboTOCIOCOOHOCTH pa-
Oouero Tena. KonndecTBeHHBIE COOTHO-
MIeHUST MEXIy padoTOil MpH 00paTUMBIX
U HEOOpaTUMBIX mporeccax. DyHKIwus
paboTOCTIOCOOHOCTH TEIUIOTHl (IKCEPTHs
TEIUIOTHI) JJIsI HEMPOTOYHOH CHCTEMBI.
Dkcepretudeckas e—h auarpamma. [Tons-
THE TIOTEPH DKCEPrHMM W IKCepreTHye-
CKOro K.ILA. [lpuHIMOBI 3KcepreTuye-
CKOTO aHajJM3a TEIUIOBBIX IPOLECCOB H
pabOThI PHEPTETUYCCKUX MAIIIKH.

Tema 11. Tepmoau-
HAMHKa CHCTEM C
XUMUYECKUMH TIpe-
BpalICHUSIMH.

XapaKTEepUCTHKH COCTaBa CIIOXHOU CH-
cteMbl. [IoHsATHE XMMHUYECKOTO MOTEHIIH-
ana. Mepa peakiuu. JlunaMmuka nu3MeHe-
HUS (PYHKIHUH COCTOSIHUSI TIPH XUMHYE-
CKUX peakuusix. YpaBHeHue [ub06ca-
I'ensmronsua. Ternossie 3 dexTs peak-
muu. 3akoH ['ecca. Tepmoxummaeckoe
ypaBHeHue. TermnoBbie 3¢ dekTs 00pa3o-
BaHUsI W CrOpaHMs BEIIECTB. 3aBHCH-
MOCTh TEIUIOBBIX 3PHEKTOB OT TeMIlepa-
TYpbl H OT arperaTHOrO0 COCTOSHHS Be-
miecTB. [loHsTHE KOHCTAHTHI paBHOBECHS
Y CTETIeHH JAUCCOLUANINU. Y CIIOBUS XUMU-
YEeCKOro paBHOBECHS. 3aKOH JICHCTBYIO-
mmx Macc. CTeneHb NONMHOTH Peakuy 1
COCTaB pPaBHOBECHOM cmecu. Bnusiane
JaBIIeHHS 1 00bEMA Ha CTETIEHb AUCCOIH-
anuy. XWMHYECKOE CPOJCTBO BEIIECTB.
TennoBas teopema Hepnera. Tpernit 3a-
KOH TepMmoauHamuku. OnpezeneHue ma-
paMeTpoB COCTOSIHUS U COCTaBa pabovnx
TEJI ¥ IPOAYKTOB CTOPaHHSI.

Tema 3. Buas! ten-
JIoMaccooOMeHa.

Tema 12. OcHOB-
HBIC IIOHATHUA
TEII0- U Maccoo0-
M€eHa

[Ipenmer, mens, 3agauu U CTPYKTypa
Kypca. Buzpl TermomaccooOMeHa: Terio-
MIPOBOAHOCTH, TEIJIOOT/a4a, TEIJIOBOE
U3IydeHue, Teruionepenaya, nuddysus,
Maccootnada. TemmeparypHoe moue.
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HanmenoBanue
TeMBbI JHCIUILINHBI

Tema Jexkuuu

Conep:xanue JeKIIUA

Tpynoem-
KOCTb, 4ac.

I'panuent temmepaTtypHoro mouss. M3o-
TEepMHUYECKas MOBEPXHOCTH. Temmeparyp-
Hblii Hamop. TemuoBoi motok. IToBepx-
HOCTHASI IUIOTHOCTH TEIJIOBOTO MOTOKA.

Tema 13. Cramuo-
HapHas TEeILIONPO-
BOJIHOCTb

l'unoteza ®Dypre. Koaddurment Ttemo-
mpoBoaHocTH. Koaddumment temmnepary-
ponpoBoaHOCTH. TepMuueckoe COnpoTHB-
JICHHE TIPH TEIUIONPOBOJHOCTH. YpaBHe-
HHE TEIUIOPOBOAHOCTH HYepe3 IUIOCKYIO
OJTHOCJIOMHYIO CTEHKY. YpaBHEHUE TEILIO-
MPOBOJHOCTH Yepe3 IUIOCKYI0 MHOTOCIION-
HYIO CTEHKY. YpaBHEHHE TEIUIOIPOBOIHO-
CTH 4epe3 THHIPUYECKYIO CTEHKY.

Tema 14. Cranumo-
HapHas  TEIUIOOT-
nada (TerIooOMeH
NIPU BBIHYKICHHOM
KOHBEKITHH )

I'unoreza Herotona-Puxmana. Jlamunap-
HBIA U TYpOYJICHTHBIH PEXUMBI IBHKE-
HUS TEIUIOHOCHUTENS. ['Mmoresa «mpuiu-
nanus». Ilone ckopocreil. Temmepatyp-
Hoe moJe. ['mapoanHaMudeckuil morpa-
HUYHBIN ciod. TeruoBoii (Temmeparyp-
HBII) TorpaHu4HbIi cioit. Koaddumment
TeIUI00TAaul. TepMUYecKkoe COMpOTUB-
JICHHE TIPH TeruionpoBoaHocTH. dudde-
PEHIMAIEHOE ypaBHEHHE TEIUIOOTIAYH.
Onpenendromue 1 onpeaensieMble KpuTe-
pUH TOJO0MSI IPU TEIUIOOTHAYe: KpHTe-
puit Hyccenbra, kpurepuil PeitHonbxca,
kputepuil [lpanarns, kputepuid Ditnepa,
kputepuii Ilekne, kputepuit CraHTOHA.
KputepuanbHoe ypaBHEHHE TEIIOOTAAYN
IIPY TIPOJOJIBHOM JBW)KEHUHU TEIUIOHOCH-
TeJsl B TEIUIO0OOMEHHOM KaHaJie Ha TypOy-
JICHTHOM PEXHUMe.

Tema 15. OcHOBHI
MIPOEKTUPOBAHUS
TEMI000MEHHBIX
anmaparoB

Tennonepenaua. Tepmuueckoe comnpo-
THUBJICHHE NIPH Teruto-niepenaye. Koapdu-
[UEHT TEeIuIoNepeaun. Y paBHEHHE Tel-
norniepenayn. TeruiooOMeHHBIH ammapaT
Tina «Tpyda B TpyOe». KoxxyorpyOHbIit
terooOMenHbid anmapar (TA) ¢ mpo-
JOJbHO-00TEKAEMbIM TPYOHBIM ITyYKOM.
TA npsmorounoro Tuma (mpsMoTok). TA
MPOTUBOTOYHOrO0 TUNA (HPOTUBOTOK).
Temnepatypnas nuarpamma TA. Apudg-
METHYECKHH U JIOrapu(pMHUUCEKHH TeMIIe-
parypHbele Hamopel. TemsoBoi OanaHc
TA. Pacxox terutonocutens. TernoBoii
SKBUBAJICHT TEIJIOHOCUTENsI. BimsiHue
KOMIIOHOBKH TEINIOOOMEHHO MTOBEPXHO-
CTH Ha PEXHM JIBUKEHUSI TETUIOHOCHTEIS.
Omnpenenenne TEPMHYECKHX COMTPOTHBIIE-
HUI Ha pa3IMYHbIX PEKUMAX JABHKCHHUS
terioHocuTeneld. OnpeneneHue Tpedye-
MOH TeTTI000MEHHOM TOBEPXHOCTH TPHU
MIPOEKTHUPOBAHUM TETNIOOOMEHHBIX arlma-
partoB. ['unpaBnuuecKue noTepu rpu IBU-
KCHUU TEIUIOHOCUTENIeH depe3 KaHallbl
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HaumenoBanmue Tema Jekuuu Conep:xanue JeKIIUA Tpynoem-
TEeMbI AU CIMIITTHHbI KOCTb, Yac.
TernooOMeHHHKa. MOIIHOCTE Ha Mpo-
KauyKy TeroHocureneld. OueHka copas-
MEPHOCTH CHPOEKTUPOBAHHOT'O TEILI000-
MEHHOTO anmapaTa I0 COOTHOIIEHHIO
IIPOAOJIBHOIO M IIONEPEYHOro radapurt-
HBIX Pa3MEpOB TEIIOOOMEHHOM IOBEpX-
HOCTH.

Tema 16. Cranuo-|Temmooraaya mnpu cBoOoaHO# (ecTe- 2
HapHBIA paanany- CTBEHHON) KOHBEKIIMH y BEPTHKAIHHOU
OHHO-KOHBEKTHB- |HMOBEpxHOCTH. Pacmpenenenue temnepa-
TYpBl Y TOBEPXHOCTH TEIUIOOOMEHA U B
TOJIILIE HENOABMKHOTO TEIIO-HOCHUTEJI.
Pacnpenenenue CKOpPOCTH TEIIOHOCH-
TeJsl y TOBEPX-HOCTH TertoooMena. Kpu-
tepuii I'pacroda. Kpurepwuii Panes. Kpu-
THdeckas Beicota. Croucroe (1amMuHap-
HOE) W BOJHOBOE (TypOYJIH3HUpPOBaHHOE)
JBIKEHHE TETUIOHOCHTEIS B TPUCTCHHOM
cioe. Kputepuanbable ypaBHEHUs TEIIIO-
OTJIa4¥ TIPH CBOOOHON KOHBEKITUH (BEp-
TUKaJIbHAs ¥ TOPU3OHTANIbHAsl TPYOBI).
TennoBoe n3nyueHue. 3aKOHbBI TEIIOBOTO
n3nydenus. IlocTosiHHAs TEmIOBOTO W3-
nydenusi. CTeNeHb YEPHOTHI TEII000-
MEHHOH noBepxHocTH. [IpuBenenHas cre-
[I€Hb YEPHOTHI IPU M3IYyYCHUU U IMOTJIO-
LIEHUU JYYUCTOM SHEpruu. YpaBHEHHE
TEIUIOBOTO IOTOKA MPH JIyYHCTOM TEILIO-
o0OMeHe.

Hroro - - 32

HBIH TEII000MeEH

5.4. JlaGopaTopHble padoThI

JIabopaTopHbie pabOThI 110 TUCUUIUIMHE TPETYCMOTPEHBI YUEOHBIM IIIIaHOM 00-
pa3oBaTeNIbHOM mporpamMmel (Tabsuma 6).
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Tabnuna 6 — TemaTuka 1a00paTOPHBIX padOT

HaumeHoBaHue TeMbI IUCIH- Tema n1aGopaTopHoii pa6oThI Tpynoem-
IVIHHBI KOCTb,
yac.
Tema 1. OcHOBHbBIE IOHATUS U OrnpezeneHne 3aBUCUMOCTH MEXAY TeMIIepa-
ONpeJIeJICHUsI B TEPMOJIMHAMUKE. | TYpPOU M JIaBJIEHHEM HACBHIIICHHOTO Mapa XJjia- 2
naredgra R12
Tewma 2. IlepBblii 3akoH Tepmoau- | OnpeneneHne 3aBUCUMOCTH MEXIY TEMIIepa-
HaMHUKHU. TypOH U JaBJICHUEM HACBIILIEHHOI'O BOJASHOIO 2
napa
Tema 3. TepmonuHamuka uaeanb- | OnpenesieHue YHTAIbIUKA BOASHOTO Mapa npu 5
HOTO rasa. TTOMOIIH a/IMa0aTHYECKOTO IPOCCEITUPOBAHUS
Tema 4. Bropoii 3aKk0OH TepMOu- OmnpeneneHre CTENEHN CYXOCTH BJIIAKHOTO 5
HaAMUKH. HACBIIIEHHOTO Mapa
Tema 5. Cmecu uneanbHbIX ra30B. | OmnpeneneHue yAenbHOHN TEIIOTH Mapooopa- 2
CwmeliBaHue ra3os. 30BaHMs XJIAJJOHOB
Tema 6. Xapakrepuctuueckue
HccnenoBanue npouecca aanadaTHOTO UCTeE-
bysakun u quddepeHIranbHbIe 2
YEHUS BO3J/IyXa Yepe3 Cy KUBAIOIIEecs COIIO0
ypaBHEHUS TEPMOJAMHAMHUKH.
Tema 7. ITapotypOuHHBIE yCTa- OrnpezeneHne 3aBUCUMOCTH MEXAY JaBjie-
HoBk# (IITY). HUEM M 00bEMOM TIPU U30TEPMUICCKOM ITPO- 2
LIECCEe CKATUS WU PACILIMPEHUS XJIalareHTa
R13
Tema 8. Duepreruueckue u razo- | OnpezneneHue yaenabHON H300apHON TETIOEM- 1
BbI€ YCTAHOBKH. KOCTH BO3/IyXa IPH aTMOCHEPHOM JIaBIICHUU
Tema 9. TepmonuHamuka oopar- N
HccnenoBanue 1ukiia napoBoid KOMIIPECCOP-
HBIX [IUKJIOB SHEPTE€THYECKUX Ma- . . 1
HOM XOJIOIUILHON MaIllMHbI
LIUH.
HTtoro — 16

5.5. lIpakTuyecKkue 3aHATUSA

[IpakTrueckue 3aHsATHS MO AUCLMILUIMHE IPEyCMOTPEHbI Y4EOHbIM IJIAaHOM 00-

pPa30BaTENBHON IPOTPAMMBI.

HCpC‘IGHB MPaKTHUYCCKHUX SaHHTHﬁ, X COACPIKAHNUC U TPYAOCMKOCTD IIPCACTAB-

JIEHBI B TA0IAIIE /.

Tabnuua 7 — TemMaTuka U coaep:KaHue MPAKTHUECKUX 3aHSATHI

CTCHKY

TPETHETO POJIa) TETUIOE-
pemaya uepe3 IIOCKYIO

HaumenoBanue Tembl | Tema npakTtudeckoro | Coaep:kaHue nmpakTuie- Tpynoem-
AUCHHUILIHHBI 3aHATHSA CKOI'0 3aHSITUS KOCTb, 4Yac.
Tema 12. OcHoBHBbIE TI0- | Terionepenaua  4yepes
Tennonepenaua yepes mioc-
HATUSI TEIJIO- U MacCo- |TUIOCKYH0 CTEHKY (Tpa-
Kyl0 CTEHKy (TpaHU4YHBIE 1
oOMeHa HUYHBIC YCIOBHUS TIep-
YCJIOBHSI TIEPBOTO POJIA)
BOT'0 POJIa)
Tema 12. OcHoBHBIE 110- | TeNI0MPOBOAHOCTh Ye-
TermmonpoBOAHOCT  4epe3
HATUSL TEIJIO- U MAacco-|pe3 IUIOCKYI0 CTEHKY
IUTIOCKYIO CTEHKY (TpaHud-
oOMeHa (rpaHUYHbIE  YCIIOBHSA
HBIE YCJIOBHSI TPETHETO POJIA) 1

TEIUIONEpeadya yepes Iioc-
KYIO CTEHKY
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HaunmMeHoBaHHe TEeMbI
JTUCIHUTLINHBI

Tema npakTHYeCKOro
3aHATHHA

Coaepixkanue npakTuye-
CKOI0 3aHATHS

Tpynoem-
KOCTb, Yac.

Tema 13. CranuonapHas
TETIONPOBOAHOCTh

TemnonpoBoaHOCTE yYe-
pe3  LWINHIAPUYECKYIO
CTEHKY (rpaHUUHBIE
YCIIOBHS IEPBOTO pOJa)

TemnonpoBogHOCTE  yepe3
LIWIAHIPUYECKYID  CTEHKY
(rpaHMuHBIE YCIIOBUS TIIEp-
BOT'O POJIa)

Tema 13. CranuonapHas
TETIONPOBOAHOCTh

TemnonpoBoaHOCT yYe-
pe3  LWINHAPUYECKYIO
CTEHKY (rpaHUuHBIE
YCIIOBUSL TPETHETO POJIa)

TemnonpoBogHOCTE  yepe3
IWIAHIPUYECKYID  CTEHKY
(rpaHMuHBIE yCIOBUS TPETh-
€ro poJa)

Tema 14. Cranmonapnast
TerIooTaa4a  (TerI000-
MEH IPU BBIHYXICHHOU
KOHBEKITHH)

TemnonpoBoaHOCTE yYe-
pe3 OopeOpeHHyl To-
BEPXHOCTh

TermnonpoBoIHOCTh  yepe3
OpeOpEeHHYI0 TTOBEPXHOCTh

Tema 14. Cranmonapnas
TerooTaa4a  (TerI000-
MEH TIPH BBIHYXICHHOM
KOHBEKITUH)

TennonpoBoIHOCTE IIPH
HECTallMOHApHOM  pe-
KUME

TennonpoBoHOCT NpU He-
CTallMOHAPHOM PEXUME

Tema 15. OcHoBBI TMpO-
EKTUPOBAHHS TEII000-
MCHHBIX aIlrapaToB

Teopus nopobus npume-
HUTEIBHO K TEIJIOBBIM
mpoueccam

Teopust momoOust mpUMeHH-
TENBHO K TETIOBBIM TIPOLIEC-
cam

Tema 15. OcHoBBI HpoO-
eKTUPOBAHUS TEMI000-
MEHHBIX aNapaToB

Temnoornava mnpu BU-
KCHUHM TI0TOKAa BHYTPHU
TpyObI

TenmooTnaya npu JBHKe-
HUU TTOTOKA BHYTPU TPYObI

Tema 16. Cranuonap-
HBbI PaJMallMOHHO-KOH-
BEKTHUBHLIN TEMII000MEH

Tennoornaua mpu nome-
peyHOoM OOTeKaHUU TPYyO
Y IyYKOB

TernooTnava npu momnepey-
HOM OOTEKaHUH TPYO M Iyd-
KOB

Tema 16. Crauunonap-
HBI paJHaliOHHO-KOH-
BEKTUBHBIN TEINIOOOMEH

Tennmoornava npu Kumne-
HUU XKUJKOCTH U KOH-
JICHCAllUU apa

Temnooraadya npu KUIEHUU
KHUJIKOCTH M KOHJEHCAIUU
napa

Hroro

16

5.6. CamocTosiTeIbHAsI padoTa 00y4YaroMXcst

Bormpocel, BEIHOCHMBIC Ha CaMOCTOSATEIbHOE U3yUYCHHE, TPEICTABICHBI B Ta0-
nmte 8.

Tabnuma 8 — Borpochk! 17151 caMOCTOSTETFHOTO U3YUYCHHSI TUCITUTUTUHEI

HaumeHoBaHMe TeMBbI IM CHUIINHbBI
Tewma 1. OcHOBHBIE IOHATHUS U OTIPEJIC-
JIEHUS B TEPMOJUHAMUKE.

Bonpocs! [1J1s1 cCaMOCTOSITEILHOI0 M3YYEHHUS TeMbI
1. YUto takoe padouee teno? [louemy B kauecTBe pabouero
TeJla MCHONB3YIOTCS BEIIeCTBa B Ta3000pa3HOM (mMapoood-
Pa3HOM) COCTOSTHUH?
2. Yto Takoe mapameTrp COCTOSIHHsI? SIBISIOTCS JH mMapa-
METPBI COCTOSTHUSI HE3aBUCHMBIMH BETHIYUHAMMA ?
3. B ueM cocTrouT B3aMMOJEHCTBHE MEXIYy CHUCTEMOW M
OKpYXKaroIIe cpeaon?
4. Kakue mpoliecchl Ha3bIBAIOTCSl PABHOBECHBIMU U KaKUE —
HEpPaBHOBECHBIMU ?
5. Uto Takoe TepMOAMHAMHYECKAs TOBEPXHOCTH?
1. Kak Beruncisitorcs remnora u pabora? OyHKIUIMU YeTo

SABJIAIOTCS OTH BGJ'II/ILII/IHIJI'7

Tema 2. IlepBblii 3aKOH TEpMOJUHA-
MUKH.
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HanmeHnoBaHMe TeMbI AMCHUILIMHBI

BOl'lpOCbI AJIA CAMOCTOATECJIbHOI0 U3YUCHUSA TEMbI

2. JlaliTe onpeneneHus SHTAIBIIMN U BHYTPEHHEH YHEPTHUH.
@DyHKIMEN YETO SIBISIFOTCS 3TU ITapaMeTpPbl COCTOSIHUS?

3. Kakue tepmoauHamMuyecKkue auarpaMmbl Yaile BCEro
MIPUMEHSIIOT Ha IIPaKTUKE U oYeMy?

4. Yemy paBHa IUIOLIa/lb MOJ KPUBOHM Ipoliecca HA P-V -
nuarpamme?

5. ChopmynupyiTe NepBbIii 3aKOH TEPMOJTMHAMHUKH.

6. 3anummTe pa3NTUYHbIe AaHATUTHYECKUE BBIPAKEHHUS TIep-
BOI'0 3aKOHA TEPMOJIMHAMHUKHU.

Tema 3. TepmoanHamMuKa UAEaIbHOIO
rasa.

1. Kakoii ra3 Ha3bIBaeTCs UJ1€adbHbIM?

2. Uto Takoe HOpMaIbHbIC (DU3NUECKHUE YCITOBUS?

3. Kaxkoii o0beM 3aHMMaeT OJUH MOJb JIHOOOro rasa npu
HOPMaJIbHBIX (PU3NYECKUX YCIOBUSAX?

4. B xakoii popme MOXKET OBITh 3a/1aHa 3aBUCUMOCTD TeTl-
JI0OEMKOCTH UJEaTBbHOr0 ra3a oT TeMIeparypsl ?

5. Kakumu cBoiicTBamu 001a4at0T BHYTPEHHSSI SHEPTHUS U
SHTAJIBIIUA UealbHOTO raza?

6. Kakoe 3HaueHue uMmeeT mokas3aTellb MOJUTPOIbl B U30-
0apHOM, U30XOPHOM U U30TEPMUYECKOM Mpoleccax?

7. Kakoi mporecc Ha3bIBa€TCsl HOJUTPOIHBIM?

8. KpuBast kakoro mporiecca, aquabaTHOTO WIH U30TEPMU-
YECKOTr0, UJICT Kpyde NpH UX H300pakeHUU B P-V KOOPIHU-
HaTax?

9. B kakux mpenenax U3MEHSETCs] TEIJIO0EMKOCTh MOJIUT-
porHoro nporecca?

10. Kakumu ciocobamut MOXKeT OBITh 3a/1aHa CMECh HIeallb-
HBIX ra3oB?

Tema 4. Bropoii 3akoH TepMoJuHa-
MUKH.

1. Kakoii nuki Ha3pIBaeTCs NPSIMBIM U KaKOi 00paTHBIM?
2. C noMoUIb0 KaKUX BEJIMYHUH ONPEIENSAIOT CTENEHb CO-
BEPILIEHCTBA NPSIMBIX U OOPATHBIX IIUKJIOB?

3. I3 kakux npoueccoB cocTouT 1uki Kapao?

4. Chopmynupyiite Teopemy Kapho.

5. Kakoli [uKi Ha3bIBa€TCsl PEr€HEPAaTUBHBIM?

6. Kak Biusier HeoOpaTUMOCTh Ha mpolecc mpeodpazoBa-
HUS TEMIOTH B paboty’

7. B 4eM cymnIHOCTh BTOPOTO 3aKOHA TEPMOAMHAMUKH?

8. IlpuBeaure pasnnynbie GOPMYINPOBKH BTOPOTO 3aKOHA
TEPMOAMHAMUKH.

9. IlpuBenuTe aHAIIMTUYECKOE BBIPAKEHUE BTOPOIO 3aKOHA
TEPMOAMHAMUKH.

10. B ueM cymHOCTb CTaTUCTUYECKOTIO UCTOJIKOBAHMS BTO-
poro 3aKoHa TEPMOJUHAMHKH ?

11. Kaxk cBsi3aHbl )HTpONMSI U TEPMOIUHAMUYECKAs BEPOST-
HOCTb COCTOSIHUS?

12. B yeMm 3akitoyaeTcsi pa3iuuue MEXIy aauadaTHBIM U
M303HTPONHBIM Ipoueccamu? B kakux ciayyasx aauabat-
HBIH NpoLECC ABISAETCSI OJHOBPEMEHHO U U303HTPOIIHBIM?
13. Yro Takoe 3Kceprus TEmIOThI?

14. IlpuBenuTe BeIpa)k€HUE 1)1 IKCEPTETUUECKOTO K.II.1..
15. Kak uayT nuHUM OCHOBHBIX TPOIIECCOB B [-S ama-
rpaMMe UAealIbHOro raza?




20

HanmeHnoBaHMe TeMbI AMCHUILIMHBI

BOl'lpOCbI AJIA CAMOCTOATECJIbHOI0 U3YUCHUSA TEMbI

16. IlpuBenute GopMymsl IIsl pacyeTa U3MEHEHHS SHTPO-
MU U/I€JIbHOTO ra3a B Pa3InYHbIX MIPOLIECCAX.

17. Kak crpoutcs abcotoTHas TepMOIMHAMUYecKasl KaJia
temneparyp?

Tema 5. CMmecu wumealbHBIX TIa3oB.
CwMelniuBaHue ra3os.

1. Urto Takoe KaxKyIiasicsi MOJIEKYJISIpHas Macca CMeCH Hjie-
aJIbHBIX Ta30B7

2. Chopmynupyiite 3akoH JlamproHa. B kakom ciydae
CIIPaBEIUB 3TOT 3aKOH?

3. Uto Takoe mapuualjibHOE JaBJIICHUE W NapluajbHbIA
(mpuBeneHHBIN) 00BEM?

4. Kak paccuuThIBaeTCsl TEIUIOEMKOCTh CMECHU HJCAIbHBIX
ra30B MPHU PA3INYHBIX CIIOCO0AX 3a/laHuUs ATOH cMecH?

5. KakuM 06pa3oM MOXKHO ONpPeAeNUuTh YACIbHYIO ra30BYI0
MOCTOSIHHYIO CMECH UJICAIbHBIX T'a30B.

6. [lepeuncnure n3BeCTHBIE BaM CIIOCOOBI CMEIIMBAHUS T'a-
30B.

7. O6bsacHUTE 00IIKE MOIXOAbI K OMpPEIeICHHIO apaMeT-
POB COCTOSIHUSI CMECH UJI€aTbHBIX Ta30B 110 U3BECTHHIM T1a-
pameTpaM COCTOSIHUSI KOMIIOHEHTOB CMECH.

Tema 6. Xapakrepucruueckue QyHK-
nuu ¥ audepeHnranbHbe  ypaBHe-
HUS TSPMOJIMHAMUKH.

1. Kakas ¢pyHKIMS Ha3bIBAE€TCSA XapaKTEPUCTUUECKOM?

2. Ilepeuncnute XapakTepucTUYecKue (DyHKUIHUU U 3amu-
ITUTE BBIPAKEHUS IS UX MOJIHBIX TU(PEpeHIINAIOB.

3. Haiite ompeneneHue TEPMUYECKUX KOIPPUIMEHTOB U
BBIYHCIIUTE UX 3HAUECHHUS Ul UJCAIBHOTO Ta3a.

4. [lonyuuTe ypaBHEHUE CBA3U MEX]Yy TEPMUUYECKUMHU KO-
s dunreHTamu.

5. 3aBucAT 1M n300apHasi U U30XOPHAs TETJIOEMKOCTH UJie-
QJILHOTO Ta3a OT JaBJICHUS U 00bema?

6. [ToryunTe 3aBUCUMOCTH U300apHOI U N30XOPHOMU TEIUIO-
€MKOCTEH BeIlleCTBa OT JaBJeHUS U oObeMa B nuddepeH-
uanbHOU opme.

7. 3aBUCHUT JIM U30XOpHAs TEIUIOEMKOCTh BELIECTBA, O TUH-
HsIOLIerocs ypaBHeHuto Ban - nep — Baanbca, ot o6bema?
8. [lomyuuTe cBsA3b MEX Ay U300apHON M M30XOPHOM TEIIO0-
€MKOCTSIMH ISl BELIECTB C JIIOOBIMH CBOIMCTBaMHU.

9. Ha oCcHOBE COOTHOIIIEHHU U BELIECTB C JIFOOBIMHU CBOII-
CTBAMHU IOJIyYUTE CBSI3b MEXIY M300apHON U H30XOpPHOU
TETJIOEMKOCTSIMU TSl HI€aTbHOTO Ta3a (3akoH Maiiepa).
10. Kakoii pusndeckuii CMBICI UIMEET CBSI3b MEXIY U300ap-
HOM U N30XOPHOH TEMIOEMKOCTSIMH JIsl UJI€aIbHOTO ra3a?
11. Yem xapakTepu3yrTCsi COOTHOILIEHHS YCTONYHMBOIO,
HEYCTOMYHMBOTO M OTHOCHUTEIBHO YCTOMYMBOIO pPaBHOBE-
cus’?

13. KakoBo ycnoBue paBHOBECHUS JUIsl U30JMPOBAHHOM CH-
CTEMBI?

14. ChopmynupyiiTe NPUHIUI MUHUMAJIBHOCTH XapaKTe-
PUCTUYECKUX (PYHKLUH.

Tema 7. [lapoTypOuHHBIE YCTaHOBKH
(IITY).

1. M300pa3ute MpUHIUMITHATIBHYIO CXEMY MapoOTypOMHHOMN
YCTaHOBKH.

2. Ilouemy B mapoTypOUHHBIX YCTAHOBKAX HEBO3ZMOXKHO pe-
anu3oBath nukia Kapuo?
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BOl'lpOCbI AJIA CAMOCTOATECJIbHOI0 U3YUCHUSA TEMbI

3. Ilouemy OCHOBHBIM pabOUYMM TEJIOM MAPOTYPOMHHBIX
YCTaHOBOK CIIYXKHUT BOASTHOM map?

4. N3o6pasurte 1k Penkuna B p-V; 7-S u h-S koopauHaTax.
5. Ilpu kKakux yCJIOBHUAX MOXHO TpeHeOpeyb paboToi, 3a-
TpauMBaeMOW Ha MPHUBOJ MUTATEIILHOTO HAcOca MapoTyp-
OMHHOI yCTaHOBKH?

6. Kak BIusil0OT HavyanpHbIE MapaMeTphl apa Ha TepMUYE-
CKMI K.11.J1. nuKkia Penkuna?

7. U300pa3ute B h-S koopAMHATAX yCIOBHBIN MPOIIECC pac-
IIUPEHUs TIapa B TypOMHE C yU4ETOM MOTEepPh HA TPEHUE.

8. Uto Takoe BHYTPEHHUW OTHOCUTEIBHBIM K.IL.J. TYp-
OWHBI?

9. N306pa3ute B 7-S KOOpJIMHATAX LMK MapoTypOMHHON
YCTaHOBKH C IIPEACIIBHON PEreHEPALUEH.

Tema 8. DHepreTudyeckre U Ta3oBbIe
YCTaHOBKH.

1. JlokaxkxuTte, 4TO TEPMUYECKUH K.M.J. PEreHEePaTUBHOTO
[UKJIa MTapoTypOUHHON yCTAaHOBKH TIOBBIIIACTCS C YBEIU-
YEHUEM YHCJIa pereHepaTUBHBIX OTOOPOB.

2. CocTaBbTe YpaBHEHHE TEIJIOBOTO OanaHca CMEUIMBAIO-
LIEr0 pPEereHepaTUBHOrO IMOAOIrpeBaresst HapoTypOMHHOMN
YCTaHOBKH C OJIHUM PETE€HEPAaTUBHBIM OTOOPOM.

3. N300pa3ute B kKoopauHaTax 7-S WeadbHBIA IIUKJ I1apo-
TypOMHHOW YCTaHOBKH C TIPOMEXYTOUYHBIM IE€PETPEBOM
napa.

4. N3o0pa3zure B h-S KOOpAMHATAX MPOLIECC PACIIUPEHHS
napa B TypOMHE MapoTypOMHHON YCTaHOBKHU C JBYMS IIPO-
MEXYTOUHBIMH NeperpeBamu napa. Kak ckaspiBaercs mpo-
MEXyTOUHBIH TIeperpes mapa Ha ero KOHEUHOH BIaKHOCTH®
5. B uem 3akitouaeTcsi CynHOCTh KOMOMHUPOBAHHOM BbI-
pabOTKH 3JIEKTPOIHEPTHHU U TeII0Thl Ha TOLL?

6. M300pa3ute NPUHIUNHAIBHYIO CXEMY IMapora3oBOM
YCTaHOBKH U €€ UJIealbHbIN UK B 7-S KOOpANHATAX.

7. B yem 3akitoyaroTcs npeumyiecTBa ycranoBok ¢ MI'J]
- reHepaTopom’

8. KakuMm 00pa3oM TMOBBIIIAETCS DSJIEKTPOIPOBOIHOCTD
nnaszMbl B kanane MITJL - renepatopa®

9. OnummMTe NPUHIMI JSHCTBUS TOIUIMBHOTO JIEMEHTA.

Tema 9. TepmoanHamuKka OOPaTHBIX
LAKJIOB SHEPT€TUYECKUX MAaIIUH.

1. Uro Takoe X010 1uiIbHbIH K03 uiment u ko3dpduiueHt
TpaHc(OopMalMK TEMIOThI (OTONMUTEIbHBIN KO (HULIUEHT)?
Kax cBsi3aHbI 3TH BEIMUNHBI?

2. N3o0pazute cxemy mapoOKOMIPECCUOHHOMN XOJIOIUITHHOM
YCTaHOBKHM C JIPOCCENIbHBIM BEHTWJIEM M €€ HICAIBHBIN
LUK B 7-S KOOpAMHATAX.

3. Kakue nmpenmy1iecTsa UMeeT MaApOKOMIIPECCHOHHAS XO-
JIOAUJIbHAS YCTAHOBKA MO CPABHEHUIO C BO3IYLIHOM?

4. B d4eMm 3axiroyaeTcsi NMPUHIUIN JEHCTBUS TEMJIOBOIO
Hacoca?

5. N300pa3ute NpUHLMIHAIBHYIO cXeMy a0COpOLMOHHON
XOJIONMJIBHOW ycTaHOBKU. Kakum 00pa3om MOBBIIAETCS
JIABJICHUE XJIaJareHTa B 3TON yCTaHOBKE?
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6. Kak Biauser mepeoxiaxieHue XjaagareHTa Mmocjiae KOH-
JIeHCcaTopa Ha 3HadeHue Kodd¢uimenta Tpanchopmanuu
TEIUIOTHI TEIJIOHACOCHON YCTaHOBKHU?

7. KakuMu cBOMCTBaMU IOJKHBI 001a1aTh XJIaJar€HThI?
OnuimTe OCHOBHBIE METOIBI COKVDKCHHS ra30B.

Tema 10. PaboTocnocoOHOCTH TEpMO-
JMHAMUYECKHX CHCTEM.

1. CkonbKo mapamMeTpoB MOTYT OCTaBAaThCSl TOCTOSHHBIMU
[P MPOTEKAHUU B CUCTEME XUMHUYECKON peaKkiuu?

2. 3anumuTe NepBblid 3aKOH TEPMOJMHAMUKH JJISI XUMUYe-
CKU aKTUBHOM CHCTEMBI.

3. Yto Takoe TemaoBoi 3¢ (HeKT XUMUIECKOH peakun?

4. Kak cBs3aHbl Ter10BbIe 3)PEeKTh HU30XOPHO - H30TEPMHU-
YECKUX M N300apHOM30TEPMHUUYECKUX PEaKIUii?

5. Chopmynupyiite 3akoH ['ecca M ero OCHOBHBIE CIIEII-
CTBHSL.

6. KakuMm 3aK0HOM omnpenensercs 3aBUCUMOCTD TEIJIOBOTO
s derTa XUMUIECKON peakui OT TEeMIIEPaTyphl, PU KO-
TOpOI OHa mpoTekaer?

7. YTo Takoe CKOPOCTh XUMUYECKON peaKiuu ?

Tema 11. TepmoauHaMHKa CUCTEM C
XUMUYECKUMH MPEBPALIECHUSIMH.

1. Chopmynupyiite 3aKOH AEHCTBYIOLIUX MaCC.

2. Yro Takoe XuMHUYECKass 0OPaTUMOCTh PEaKIIHU?

3. Uto Takoe cTeneHb AUCCOIMAIIMU U KaK OHAa CBSI3aHAa C
KOHCTaHTOU paBHOBecUs?

4. Kak 3aBHCHUT OT JJaBJICHHUsI CTETNICHb AUCCOLUAINH Y peaK-
LU, IPOTEKAIOIINX C U3BMEHEHUEM U 0€3 U3MEHEHUSI KOJIHU-
YyecTBa BellecTBa’?

5. Kak onpenensiercs mMakcuMaiabHas paboTa M30XOpPHO -
M30TEPMHUUYECKUX U U300apHO - H30TEPMUUECKUX PEAKIIHIT?
6. Chopmymnupyiite 3akoH Bant - ['odda.

7. ChopmynupyiiTe TemaoBoi 3akoH HepHcra.

Tema 12. OCHOBHBIE TIOHATHS TEILIO- U
MaccooOMeHa

1. Buasl temonepeHoca: TEMJIONPOBOJHOCTb, TEIIOOT-
Jlada, TEMJI0BOE U3IyYeHHE U UX IBIXKyIe cuibl. Cl0X-
HBIW TEIUIONEPEHOC.

2. TemnepaTypHOe IOJIE: CTAallMOHAPHOE M HECTallMOHap-
HO€; MPOCTPAHCTBEHHOE, IJIOCKOE, JIMHEWHOE.

3. M3oTepMHUYECKHE TOBEPXHOCTH.

4. TennoBoiil notok. [ITOTHOCTH TEMIOBOIO MOTOKA.

5. I'pagueHT TeMIepaTypHOIO MOJIA.

6. I'mnote3za ®@ypoe. TermmonpoBOIHOCTh UEPE3 IIIOCKYIO
CTEHKY Ha CTallMOHAPHOM PEXHUME.

7. KoauimeHTt TenaonpoBOHOCTH.

8. BimsiHue pona Marepuaia U TEMIEPATyphl HA BEIUYUHY
ko3¢ dPunreHTa TemIonpoBOHOCTH.

9.TepMHuueckoe CONPOTHUBIIEHUE IpoLiEcca TEIUIONPOBOA-
HOCTH.

W3MmeHeHne TeMnepaTypHOro IO B TOJLIE IUIOCKOW
CTEHKHU.

10. TemnonpoBOAHOCTh YEPE3 MHOTOCIOWHYIO IUIOCKYIO
cTeHKy. TepMuueckoe CONpPOTUBIEHWE MHOTOCIOWHON
CTECHKHU.

11. TemnonpoBOJHOCT Y€pE3 MUIUHIAPUIECKYIO CTEHKY.
12. JInHeliHas INIOTHOCTh TEIIOBOTO MOTOKA.
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13. Temootnaua. I'unmore3a Herorona-Puxmana.
14. Tennootaaya. I'unoresa «upuInnaHus».

Tema 13. CraumonapHas TEIUIONpPO-
BOJHOCTD

15. Tlorpanu4HbIiA 0¥ (CKOPOCTHOM, TEMITEpaTypPHBIN).
16. IuddepennmanbHoe ypaBHEHUE TEIUIOOTAAYH.

17. TemooTnaya npu MpoOAOIBHOM TEUYEHUH TEIJIOHOCH-
TEJIsE BHYTPH TPYyObI HA TypOYJICHTHOM PEXHUME.

18. BrnussHre HaYaIpHOTO ydacTKa Ha cpeHui Kodpduim-
€HT TeIuI00TAa4YH. [IMHHBIE U KOPOTKUE TPYOBI B TEILIO-
BOM OTHOIIICHHUHU.

19. TertooTAa4a mpu MONEepeyHOM OOTEKAHUU OJJHHOYHOM
TpyObl. MexaHu3M CONpOTUBIICHUS NaBjieHUs. BnusHue
yrja aTaky Ha TeIUI00Tauy.

20. Teronepenava. KoadgdunueHt ternonepenayu.

20. Tenonepenaya. Y paBHEHHUE TEIUIONEPEAAUN.

21. Mertoapl nHTEHCU(DHUKAITUN TTpoIIecca

22. YpaBHEeHUs TeIUIONepeaur 1 TEIIOBOro OanaHca.

23. Temnonepenada. BoasHOW SKBUBAJEHT. TEIJIONEpE-
Jlauu.

24. IIpsimas (mpoekTHas ) 1 oOpaTHas (MIOBEpOYHAs ) 3a1a9n
MIPOEKTUPOBAHMUS.

25. Cxembl ABM)KEHUE TEIUIOHOCUTES BAOJIb IIOBEPXHOCTH
TETI00OMEHA: TIPSIMOTOK, MTPOTHBOTOK.

26. 3MeHeHue TemnepaTypbl BAOJIb TEINIOOOMEHHON MO-
BepxHOCTH. TemnepaTypHblii Harop. CriocoObl ero ocpen-
HeHUs: apuPMeTUYeCKUi 1 TorapuPpMUIECKHit
TEMIIEPATypPHbIE HATIOPHI.

26. KoMnoHOBKa «TemI000MEHHUKA TpyOa B TpyOe».

27. KoMIloHOBKa KOXYXOTpYyOHOro TEIUIOOOMEHHUKA C
POA0JIBbHO-00TEKa-eMbIM TPYOHBIM ITYYKOM.

Tewma 14. CrarmoHapHast TeII00T1a4a
(Tenao00MeH MpH BBIHYKIEHHON KOH-
BEKIIMH)

28. KoMmoHoBKa KOKYXOTpyOHOTO TETIIOOOMEHHHKA C TI0-
MEePEYHO-00TEKA-EMBIM TPYOHBIM ITYUKOM.

29. KoMImoHOBKa MHOTOX0JIOBOTO KOKYXOTPYOHOTO TETLIO0-
OOMEHHHKaA.

30. OpebOpenue Kak METOJ MHTECHCHU(PHUKAIUU TEIIonepe-
Hoca. KoaduunueHt opedpenus.

31. Opebpenue. K.I1.[1. pebpa.

32. [IpuBeneHHbIN KOA(GUIMEHT TEMI00Tauu.

33. OCHOBBI TEOPUH T0100MSI TEIIIIOBBIX MPOLIECCOB.
I'eomeTpruekoe, KMHEMATHYECKOE, T'MAPOJNHAMUYECKOE
nojpobue.

34. OnpenensemMble U ONpeAesAIOIINe KPUTEPUN TOA00HS
TEIUIOBBIX MpoleccoB. [IoHATHE O XapaKTepHBIX: pa3Mepe,
TEMIIEPATYPE, CKOPOCTH.

35. OcHOBBI TeOpUHU TOJA00MS TEIJIOBBIX TpoIleccoB. Teo-
peMBI To100uUS.

36. Hucno nogoOus kak 6e3pa3MepHbIi KpUTEPUH.
Kpurepnii Pelinonsaca. Kpurepuit Hyccenbra.

37. Uucno nogoOus Kak 6e3pa3MepHbIil KpUTEPUH.
Kpurepnii [Ipanarns. Kpurepuii Oitnepa.

38. Hucno nogolus kKak 6e3pa3MepHbIi KpUTEPUH.
Kpurepuii [lekne. Kpurepuii CtanToHa.
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39. Yucno mogobust Kak 6e3pa3MepHbBId KpUTEPHUH.
Kpurepwii ['pacroda. Kpurepuii Penes.

40. Yucno momodus kak 6e3pa3MepHbId KPUTEPHUH.
Kpurepnii ['pacroda. Kpurepuii Penes.

41. Yucno momodus kak 0e3pa3MepHbId KPUTEPUH.
Kpurepuit Kyrarenanse. Kpurepuii Herorona.

42. Yucno nomodus kak 0e3pa3MepHbIid KPUTEPHUH.
Kpurepuit @ypse. Kpurepuit buo.

42. TermooOMeH u3nydeHueM. [loBepxHOCTHAS TJIOTHOCTh
JYYUCTOIO TEIJIOBOr'O IMOTOKA.

Tema 15. OCHOBBI TPOEKTHUPOBAHUSA
TEIJI000MEHHBIX alnapaTroB

43. TermooOMeH n3myueHrueM. [locTostHHAS TETJIOBOTO U3-
JTy4YEHHUS.

44, TenmooOMeH m3inydeHueM. CTerneHb YepHOTHI TOBEPX-
HOCTH TEII000MEHa.

45. KonBeknusa. EcTecTBeHHass M BbIHYXKIECHHAs KOHBEK-
LU,

46. Temoot1aya pu €CTECTBEHHOW KOHBEKIIUU BO3JIE BEP-
TUKAJILHOTO LIUINHJIPA.

47. Temmootiaya Npu €CTECTBEHHOW KOHBEKIMU BO3JIE I'O-
PU30HTAIBHOTO LIMJIMHAPA.

48. ®usnyeckas kaptuHa kunenus. LleHTpsl mapooOpa3o-
BaHus. J[aBiieHuE B MapOBOM ITy3bIPBKE.

49. ®dusnyeckas kapTuHa kuneHus. [ly3plpbkoBoe Kurie-
HUE.

50. ®uznueckas kapTuHa KurneHus. [lneHounoe kuneHue.
51. ®usnueckas kapTuHa KuneHus. [lepBblil Kpu3uc kure-
HUSL.

52. ®usnyeckas kapTuHa KuneHus. Bropoil kpusuc kume-
HUSL.

53. Kunienue B BEpTUKAILHBIX TPyOax.

54. ®uznueckasi KapTUHA KOHACHCAIUH.

55. KonneHcamnusi 4ucToro HEMOABM)KHOIO Hapa B 00Jib-
IoM o0beMe.

3amaua HyccenbTa.

56. Konaencarys mapa Ha BepTHKaJIbHOU TpyoOe.

Tema 16. CranuoHapHBId pagual-
OHHO-KOHBEKTUBHBIN TEII000MeH

57. KonaeHncanus rnapa Ha TOpU30HTaJIbHOUM TpyoOe.

58. Konnencanus napa Ha MHOTOPSIIHOM TPYOHOM ITyuKe.
59. Mexda30oBblil TEMI000MEH B MPUCYTCTBUU MHEPTHOTO
KOMIIOHEHTA.

60. MaccoobmeH. 3akoHbl UG dy3un.

61. Maccooomen. Koauuuent nuddysun.

62. Maccoobmen. Ilotok Mmaccel. IloBepxHOCTHast MIIOT-
HOCTb II0TOKA MaCCHhI.

63. Maccootnava. Koadgdunmuent maccooTaaun.

64. Maccoornaua. Kpurtepun wmaccoornaun. Ywucno
[[Imunara. Yucno lepsyaa. Yucno JIsronca-CemeHoa.

65. Hecranmonapusiii Terooomen. OxiaxaeHue (Harpe-
BaHHE TEN).

66. Hecranmonapuslii TeriooOmMeH. bespasmepHsie koop-
nuHathl. bespasmepHoe Bpems. be3pasmepHas oTHOCHUTEb-
Hasi TeMIeparypa.
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67. HecranmmoHapHblii TeriooOMeH. Temm oOXJaxacHUs
(HarpeBaHusl).

68. Hecranmonapusrii Termooomer. Koagumuent dhopmpl
Tena.

69. Hecranmonapnsiit Teriooomer. Koaddurment teme-
paTypOInpoOBOIHOCTH MaTepHala.

70. HecramumonapHbiii TemiooOMeH. PerynspHbiii pexum
OCTBIBaHMSI (HArpeBaHusi) TeJl.

B npouecce camoctosTenbHON paboThl 00y4daromuecs J0HKHBI IPUHUMATh pe-
IIEHHUE TI0 paccMaTpUBaeMol poodieMe C MUHUMAJIbHBIM Y4acTHEM M€1aroru4eckoro
paboTHuKa. /{1 pemieHns NOCTaBIEHHBIX 3a/lady MOXKET MCIOJIb30BaThCS JIOMOJIHU-
TeNbHAsl JINTEPATYpa U HCTOYHUKH B HH(OPMALMOHHO-KOMMYHHKAIIMOHHON CETH
«Uuteprery». Jlns 3akpenieHus IpoiAeHHOr0 MaTepuana nearornyeckuM paboTHH-
KOM MOTYT BbIIaBaThCS JOMAIIHUE 3a1aHMS.

B Tabnune 9 ykazaHsl BUIBI CAMOCTOATEIHHON paOOTHI, BRIOIHIEMbIE 00yda-
IOLMMHUCS TPU U3YYEHUH COOTBETCTBYIOIIUX TEM TUCLUUTLTUHBI.

Tabnuna 9 — Buasl camocTosITENbHOM paboThI

HaumeHoBaHMe TeMbl JMCHHIIJIMHBI Bujbl camocTosiTe1bHON padoThI

Tema 1. 3akoHBI TEPMOAMHAMUKHI CaMocCTOATEIbHOE U3YUEHHUE BOIIPOCOB TEMBI.
Hanucanue KoHcIeKTa.

CocraBieHue riaoccapus 0 TEME.

[TpopaboTKa 1 MOBTOPEHUE JIEKIIUOHHOTO MaTepHaa.
N3ydyeHue pekoOMeHIyeMOl TUTepaTyphbl

[TonroroBka K rpynnoBoi JUCKYCCUU

[TonroroBka K NpakTUYECKOMY 3aHSTHIO.

[ToaroroBka k abopatopHoii padore.

IToaroToBka K TEKyleMy KOHTPOJIIO M IPOMEKYTOYHOH

arTecTauu
Tema 2. TepmoguHaMUKa ITUKIIOB 1Ma- | CaMOCTOSATEIHHOE U3YICHHUE BOIIPOCOB TEMBI.
POCHUIIOBBIX YCTAHOBOK. Hanucanue koHcekra.

CocraBienue rioccapusi o TeMe.

[TpopaboTka 1 MOBTOPEHUE JEKIIMOHHOTO MaTepHaa.
N3yueHne peKkoOMEHyeMOU TUTEPaTyphl

IToaroroBka K rpynmnoBoy JUCKYCCHU

IToAroToBKA K MPAKTUYECKOMY 3aHATHUIO.

[ToaroroBka k 1abopatopHoii padore.

IToaroToBka K TEKyleMy KOHTPOJIIO W IPOMEKYTOYHOH
aTTecTaluu

Tema 3. Buasl TermiomaccooOMeHa. CaMOCTOSITETbHOE U3YYEHUE BOIPOCOB TEMBI.
Hanucanue koHcnekra.

CocraBiieHne rioccapus 1o TeMe.

[TpopaboTka 1 MOBTOPEHHUE JEKIIMOHHOTO MaTepHaa.
N3yueHne pekoMEHyeMOU TUTEPATypBI

IToaroroBka K rpynmnoBOU JUCKYCCHU

IToAroToBKA K MPAKTUYECKOMY 3aHATHUIO.

[ToaroroBka k 1abopatopHoii pabore.

IToaroToBka K TEKyIeMy KOHTPOJIIO U IPOMEKYTOUHOU
aTTecTaluu
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VY4eOHBIM IJIAHOM B paMKax AUCIIUIUIMHBI HE IPELyCMOTPEHO BHITIOJIHEHHUE pac-
yeTHO-rpaduieckoit padotsl (PI'P)/xypcoBoe mpoekTupoBanue.

Brimonuenue PI'P/kypcoBoe mpoekTHpOBaHUE OCYIIECTBIISIETCS B COOTBETCTBUU
C METOAMYECKUMH YKa3aHUSMH, CONECP/KANUMUCA B COOTBETCTBYIOIIEM PA3IEIE DIICK-
TpoHHOTO Kypca «TepMonnHaMuka U TEIIOMaccoOOMEH» HHPOPMAIOHHO-00pa3o-
BatenbHOM cpensl BI'TY (http://edu.tu-bryansk.ru).

5.7. Opranu3anusi TeKYyLIero KOHTPOJISI YCINEBA€MOCTH H TPOMEXKYTOYHOM
arrecTaluy 00y4aroIuXCcs

TCKYIHI/Iﬁ KOHTPOJIb YCIICBACMOCTH oOecrnieunBaeT OLCHUBAHUC XO0Ja OCBOCHHA
JUCITUITIINHBI. cI)OpMI:oI KOHTPOJIbHO-OICHOYHBIX MGpOHpHﬂTHﬁ, IMPOBOJUMBIX B paM-
KaX TCKYIICIO KOHTPOJIA YCIICBACMOCTH, IIPCACTABJIICHLI B T&6JIHH€ 10.

Tabnuma 10 — @opMbl ¥ TEPUOAUYHOCTH TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

Bupj yuedHoii padorsl | ®@opma TeKylero KOHTpOJIsl yCleBaeMOCTH HepuoauynocTb
OCYIIeCTBJICHUS

[IpakTrueckue 3aHATHS | Y CTHBIN SKCIIPECC-OIIPOC, IKCIpecc-TecTupoBa- | Ha kaxaom 3ansatun

/ JJabopaTopHsbIe pa- HUE.

00THI

CamocrodrenbHas pa- | - ycTHas (YCTHBIH OIIpOC, 3aluTa NMCbMEHHOH | B Teuenue cemectpa

60Ta 00yUaromuxcst paboThl, AOKIana Mo pe3ylbTaTaM CaMOCTOS-

TeJILHOU paboThI, pedepaToB H T.1.);

- MAChMeHHasl (MMCbMEHHBIN OIPOC, BBITIOIHE-
HUE KOHCIIEKTOB, IIIOCCAPUEB U T.1I.);

- TecToBas (0JIaHOYHOE U KOMITBIOTEPHOE TECTHU-
poBaHue)

OueHnBaHKe MPOMEXKYTOYHBIX M OKOHYATENBHBIX PE3YJIbTATOB OOYy4YEHUS MO
TUCLUIUIMHE (MMPOMEXYTOYHAS aTTECTALMS 00YUYalOIIUXCsl) OCYIIECTBISIETCS B (hopme
’K3aMeHa, MPOBOJAMMOrO B YCTHOM / MUCbMEHHOM (hopMe. ATTECTalMOHHOE UCIIbITa-
HUE MOJKET BKJIIOYATh B CEOsl MPOXOXKAEHUE TECTAa C HMCIOJIb30BAHUEM TEXHOJOTHUU
KOMITBIOTEPHOI'O TECTUPOBaHUs. JlJIsl yTOUHEHHSI OLIEHKH 3K3aMEHATOP MOKET IPOBO-
JTUTh KOPOTKUM OMPOC-coOeceoBaHme ¢ 00yUaromuMest ¥ (MJIM) BbIIaBaTh €My JTOTIOJ-
HUTEJbHBIE 3a/1aHMUSL.

6. OBPA3OBATEJIBHBIE TEXHOJIOT YA

B xone ocBoeHMsI TUCHUIUIMHBI IPUMEHSIOTCS ClIeAyolne o0pa3oBaTelIbHbIE
TEXHOJIOTHH: JUYHOCTHO-OPUEHTUPOBAHHBIE, aKTUBU3ALMU  JIEATEIbHOCTU
OOy4Jarouxcs, HMHTEIUICKTyaIbHOW HAMPaBIEHHOCTH, MPOOJIEMHOTO OO0y4YeHUs,
JIMAJIOTOBBIE U IPOPECCUOHATLHO-OPUCHTUPOBaHHbIE (Tabmuia 11).


http://edu.tu-bryansk.ru/
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Ta6numa 11 — OGpa3zoBaTeabHbIe TEXHOJOTHH, PUMEHSIEMbIE B XOJIe TIPENOo1aBaHUs
IUCIATUINHBI

Bup yueOHoii padoTbl IIpumensieMbie 00pa3zoBaTeIbHbIE TEXHOJIOTHHU

Jlexknuu [IpobneMHuas nexmmus.

Jlekuusa-Bu3yanusanus.

Jlekuus-0ecena.

Jlekuus-nuckyccus.

[Ipaktrueckue 3ausatus / Jla- | 'pynmoBsie JUCKYCCHHU.

OopatopHbIe padOTHI Pemrenue npakTruueckux 3aaau.

TectupoBanue.

[enosas urpa.

CamocrositenpHast ~ pabota | [IpopaboTka JTEKIIMOHHOTO MaTepuaa.

oOyJaromuxcst N3yueHne pekoMeH1yeMoil InTepaTyphl.

[ToaroroBka K IMCKyCCHUH.

Brinonnenue npakTuyeckoro 3a1anus / 1a00paTopHOM paboTHI.
[ToaroroBka K JEKIUSM.

[ToaroroBka K IPaKTUYECKUM 3aHATHUSIM.

N3yyenne 10nOIHUTENBHOMN JIUTEPATYPhl K CAMOCTOSITENIbHOE (hOp-
MHUPOBAHUE KOHCIIEKTA.

[ToaroroBka K 3K3aMeHy

Koncynpranun KoHuenTpanus BHIMaHus Ha OTACIBHBIX BOIIPOCAX.
JINYHOCTHO-OPUEHTUPOBAHHBIN MOIXON.
Jnamor.
[MpomexyTouHast artectalus | Jk3aMeH (B yCTHOW M MUCBMEHHOM (hopme).
o0ydJaronmxcs

7. PEAJIMBAIIUA JTUCIHUIIJINHBI ITPU UCITOJIB3OBAHUU
TEXHOJIOTUA DJEKTPOHHOI'O OBYUYEHUS U (MJIN)
JIMCTAHIIMOHHBIX OBPA30OBATEJIbHBIX TEXHOJIOT'UHA

B snextponHoi nHGpopMamoHHo-00pa3zoBarenbHoi cpeae BI'TY pa3zmemnaercs
AJIEKTPOHHBIN KypC TUCIUTITUHBI, BKIIOYAIOITUHN B ce0s:

— cBejieHus1 00 aBTOPE Kypca;

— KpaTKoO€ ONHUCAHUE KypCa;

— pabouyto nporpamMmy JIUCLMILIAHEI,

— TIOJIHBIW MEPEYEHb TEM JUCIUILIINHBI;

— MPE3EHTALMOHHbIE MAaTEPHUAIIBI ISl POBEACHUS 3aHATUIN JICKIUOHHOTO TUIIA,;

— JICKUIMH/KPATKUN KOHCTIEKT JIEKIUI 10 KaX0i TeME;

— METOJMYECKUE YKA3aHHMSI 110 BHIMOJTHEHHUIO KaXA0T0 TPAKTUYECKOTO 3aJaHus;

— MaTepHalibl U TECTOBBIE 33JlaHUs JUISl TEKYLIEr0 KOHTPOJS yCIEBAEMOCTH U
IPOMEXKYTOUHOM aTTeCTalli 00yYaromInXCsl.

HaumeHnoBaHMe 3JIeKTPOHHOTO Kypca B 3JIEKTPOHHOM HH(OpMAaLnOHHO-00pa3o-
BarensHOM cpenie BI' TY — «Tepmoaunamuka u termiomaccoooMer — aBTop bormanos
P.A. pazpabotuuka PIIJ] mist oOyuaromuxcst mo HampasieHuio moaroroBku 13.03.03
DHepreTuueckoe MalmHocTpoenue, npoduiib «TpydbornpoBoaHbIi TpaHcopT HedTH
U He(TENPOIyKTOBY», popMa 00yUEHUS — OUHAsI.
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DJNEeKTPOHHBIN Kypc NpeaHa3HaueH i o0ecrieueH s 00y4aronmxcsi BCeMH He-
00XOIUMBIMU y4eOHO-METOJAMYECKUMU MaTepHallaMd, a TaKKe IMPOBEACHUS KOH-
TPOJIBHO-OLIEHOYHBIX MEPONPUITHI B Tpoliecce oOyuenus. [Ipu HeoOxoaumocTu ocy-
niecTBIsieTCS (hailIoBbIi OOMEH OTUETaMU O BBHIMOJTHEHUN 00yYalOIUMHUCS CaMOCTOSI-
TEIbHON pabOTHI.

8. VYAEBHO-METO/IMYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
JTUCLUTIJIMHBI

8.1. IlepeueHb Y4eOHO-METOAUYECKOr0 o0ecmedeHUsl s CAMOCTOSATEJIbHOM
padoThI 00y4AKOIIMXCS

1. Aaucun A.A., Aaucun A.K. OcHoBbl TepMoauHaMuku [Teker] + [DnekTpoH-
HBIN pecypc]: yueOHOe mocoOre K M3yUeHHIO TUCIUIUTMHBI « TeXxHruueckass TepMOoIu-
HaMUKa» NIl 00y4aronuxcsi Mo o4yHoil ¢opmMe oOy4eHHs MO HANpPaBJICHUSIM TOJTO-
ToBKHM 13.03.01 «Tennosnepreruka u rerorexuuka» u 13.03.03 «DHepreruueckoe
MammHocTpoeHuey.. — bpsaek: BI'TY, 2017. — 190 c.

2. Aancun A.A., Anucun A.K. Texunueckas TepMoanHaMuKka. PeaapHbie Ta3bl.
[Texct] + [DneKTpoHHBIN pecypc]: yueOHOe mocoOue K U3YyUYEeHUIO paszfieia JUCIIH-
TUJTUHBI JIJ1s1 00OyYaromuXcs 1Mo 0YHOM opme 00yUeHHUs 10 HAIIPaBICHUSIM MOJITOTOBKH
13.03.01 «Temnosuepreruka u TemwmorexHuka» u 13.03.03 «OHepreTrueckoe mMariu-
HOCcTpoeHuey.. — bpsuck: BI'TY, 2017. - 76 c.

3. Auncun A.A., Aaucun A.K. Texauueckas TepMoanHaMuka. Pacuér u ontu-
MH3anus razoBoro nukia [ Texer] + [DnekTpoHHBIN pecypc|: METOOUYECKHE YKA3aHUS
K BBITIOJIHEHUIO paCYETHO-TpapuIeCcKOil paboThI 1Jis1 00YYAIOIINXCS [0 OYHOU (POPMBI
oOyuenus mo HamnparieHuto 13.03.01 «TemmosHepreTvka W TEINIOTEXHUKA». —
bpsiack: BI'TY, 2017.

4. Anucun A.A., Aaucun A.K. Texuuueckas TepMoiuHaMuKka. MeToabl peliie-
HUS PAKTUUYECKUX 3aj1au [ TekcT] + [DIeKTpOHHBIN pecypc]: METOAMYECKOE TOCOoOHe
JIJIsl TOATOTOBKH K pab0Te HAa MPAKTUUECKUX 3aHATHUSX 1O AUCHUIIIMHE « TexHuyeckas
TEPMOJIUHAMHUKAY ISl 00YUAIOIIUXCS IO OYHOM (popme oOydeHusl 1Mo HarpaBICHUSIM
noarotoBku 13.03.01 «TemnosnepreTuka u terorexHuka». — bpsuck: BI'TY, 2017.
—48 c.

5. Aaucun A.A., Auuculd A.K., CouernoB B.H. Texuudeckas TepMoarHAMHUKA.
Jlabopatpublii ipakTUkyM [Tekct] + [DneKTpoHHBINA pecypc]: METOIMYECKHE yKa3a-
HUS K BBITIOJIHEHUIO JTAOOPATOPHOTO MPAKTUKyMa T0 nuciuiuinie « TexHuyeckas Tep-
MOJMHAMUKA» JJI1 00YUYaIOIINXCsI 0 OUHOU (hopMe 00yUeHUs 110 HaPaBJICHUSM IO/
rotoBku 13.03.01 «Tennosnepreruka u tennorexuuka». — bpsHek: BI'TY, 2017.

6. CouenoB B.H. Texuuueckas TepMoAHaMUKa: METOIMUECKHE YKA3aHUS K BbI-
MOJIHEHUIO J1a00PaTOPHOro MPAKTUKyMa JIJIsl 00y4aroIuxcsi O4HON (POpMBbI 00yUeHHUs
no HanpaiaeHuto noarotoBku 13.03.01 «TemnosHepreTka W TEMJIOTEXHUKA» U
13.03.03 «DHepreruyeckoe MammHocTpoeHue» [Tekct]+[DnekTponuslii pecype] -
bpsuck: BI'TY, 2017. — 44 c.

7. CtpebkoB A.C. TemnomaccooOMen. Yuebnas mpaktuka. Ka. 1. Hccaeno-
BaHHE TEIUIOTHAPOJAMHAMHYECKUX TIPOLIECCOB TPU TPOJOJILHOM  OOTEKaHUU
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TEMJI000MEHHON MOBEPXHOCTH MOTOKOM BO3JyXa B KOJIblleBOM KaHane. [Tekct] +
[D5eKTpOHHBIN pecypc]: METOAMYECKHE YKa3aHWs K BBITIOJHEHHUIO JIA00PATOPHBIX
paboT 7151 CTYZACHTOB OYHON (pOpMBI 00yUeHUs 110 HampasiieHuto noarororku 13.03.01
«Temnosnepreruka u remiorexuuka» — bpsuck: BI'TY, 2017. — 51 c.

8. CrpebkoB A.C. TemnomaccooOmen. YueOnasa mpaktuka. Ku. 2. Hccneno-
BaHUE TEIUIOOTAAYU U COMPOTHUBIICHUS MIPU MOTIEPEYHOM OOTEKAaHUU TPYOHBIX TyYKOB
[Tekct] + [DJEKTpOHHBIA pecypc]: METOAMYECKME YKa3aHHWS K BBIIOJHEHUIO
7abopaTopHBIX paboOT AJid CTYACHTOB OYHOM (POpMBI OOydEHHs MO HAIPaBJICHUIO
noaroroBku 13.03.01 «TemnosnepreTuka u Terorexuuka» — bpsuck: bI'TY, 2017, —
35c.

9. CrpebkoB A.C. TemnomaccooOMeH. Yuebnas npaktuka. Kua. 3. Hccaeno-
BaHHUE PAJIMAIUOHHO-KOHBEKTUBHOTO TEIIOOOMEHA MpHU Pa3IUYHOM OpHEHTalUU
ob0orpeBaembix TpyO. [TekcT] + [DNeKTpOHHBIN pecypc]: METOAUYECKUE YKA3aHUS K
BBITIOJTHEHUIO J1a0OpPaTOPHBIX PabOT sl CTYJACHTOB OYHOU (OpMBI OOyUEHHUS IO
HanpaBiieHuto  HampaieHwio moarotoBku  13.03.01  «Temmosnepretnka w
terutorexnuka» — bpauck: bBI'TY, 2017. - 31 c.

10. A.C. CtpebkoB, H.A. lllanpkuna. Termmomaccooomen. IIpoextupoBanue
OJIHOXOJIOBOTO KOXKYXOTpyOHOTO TeriooOMeHHoro ammapara [TekcT] + [DaexkTpon-
HBII pecypc|: MeTOIMYECKUE YKa3aHUS K BHIITOJIHEHUIO KypCOBOW paObOTHI AJIs CTYACH-
TOB 04HOU (opMbI 00yuerHus no Harnpasienuto 13.03.01 «Temno-sHepreTrka u Teio-
texHuka — bpsuck: BI'TY, 2017. — 59 c.

8.2. llepeyeHb OCHOBHOW M  [IOMOJHMTEJbHOW Y4yeOHOH JHTEpPaTypBhl,
HEe00XO0AMMOi1 1151 0CBOCHUS TMCUHUIIIMHBI

@) OCHOBHAA TUmMeEpamypa

1. Kupumnua B.A., Cerués B.B., llleitnmna A.E. Texaudeckas TepMoanHa-
muka / B.A.Kupumus, B.B. Cerués, A.E. einanmun. — WU3n. 3-e. — M.: DHeprousar,
1984. — 448 c. (Pexum moctyna: http://www.iprbookshop.ru/55878.html, 35 sk3.)

2. Texunyeckas TepMOaIUHAMUKA: Y4eO. I8 MAIIMHOCTPOMT. CIEI. By30B
/B. U. Kpytos, C. 1. Ucaes, U. A. Koxunos u ap.; Ilox pea. B. . Kpyrosa. —
3-e u3na., nepepad, u gomn. — M.: Bercm. mk., 1991. — 384 c. (10 7k3.)

3. UcaeB C.A. Tepmonunamuka / C.A. Mcaes. — Uzn. 2-e. — M.: MI'TY um. H.O.
baymana. — 2000. — 412 c. (1 3x3.)

4. Hamoxun B.B. Texandeckas repMonHaMuka 1 Termonepenayda /B.B.Harmo-
kuH. — M3a. 3-e, ucnp. u pomn. — M.: Beicui. mkona, 1980. — 469 c. (35 3k3.)

5. Augpuanosa T.H., /[3amnoB b.B., 3y6apes B.H., Pemuzos C.A. COopHuxk 3a-
nad o Texaudeckort repmoanHamuke / T.H. Auapuanosa, b.B. /[3ammnos, B.H. 3y0a-
peB, C.A.Pemu3zoB. — U3x. 3-e. — M.: MOMU, 2000. — 294 c. (11 »k3.)

6. KynunoB B.A., Kapramo 3.M. Texaunueckas tepmonnnamuka /B.A. Kyau-
HOB, J.M.Kapramos. — M.: Beicur. mxkoina, 2000. — 261 c. (6 3k3.)

7. OBunHHUKOB HO.B. OCHOBBI TEXHHUYECKOW TEPMOJAMHAMUKHU [DIEKTPOHHBIN
pecypc] : yueOnuk / FO.B. OBUMHHHMKOB. — DNEKTPOH. TEKCTOBBIC TaHHbIE. — HoBOCH-
oupck: HoBocubupckuii rocy1apcTBEHHbIN TeXHU4YecKuid yausepeuret, 2010. —293 c.
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(Pexxum noctyma: http://www.iprbookshop.ru/47708.html)

8. bproxanos, O.H. Termmomaccooomen: yue6. nis By3os/ O.H. Bproxanos. — M.:
NHO®OPA-M, 2013.—463 c. (5 2K3.)

9. Kynunos, A.A. Temnomaccooomen: yue6. mocodue i1 By30B/ A.A. Kynau-
HOB.— M.: UH®PA-M, 2012.-374 c. (2 7k3.)

10. TIpumeps! u 3amaun Mo TerioMaccooomeny: yueo. nocooue/ B.C. JloruHos
[1 np.] — U3x. 2-e, ucnp. u non. — CII6. [u ap.]: Jlaas, 2011. — 255 c. (5 2k3.)

0) OoonornumenvHaa 1umepamypa

1. TermosHepreTUkKa U TEIIOTEXHUKA: clipaBouHas cepusi. B 4-x kH. / [Tox oOmr.
pen. A.B. Kmumenko, B.M. 3opuna. - M.: U3n-so MOU, 2007. (1 3k3.)

2. Anpapromenko A.M. OCHOBBI TEPMOJAMHAMUKHU ITUKIIOB TETIOOHEPTETUUECKUX
yctanoBok /A.W. Auapromenko. — Uza. 2-e. — M.: Beicm. mkoma, 1985. — 319 c. (46
9K3.)

3. 3ybapes B.H., AnexcanapoB A.A. [IpakTukyM 1o TEXHUYECKON TEPMOAMHA-
muke / B.H. 3ybapeB, A.A. Anekcanapos. — U3a. 2-e. — M.: DHeproaromusaar, 1986.
— 271 c. (24 3k3.)

4. JIsmkoB B. U. Teopernyeckre OCHOBBI TEINIOTEXHUKHU: YueO. mocooue. — M.
Mammunoctpoenue-1, 2008. — 260 c. (2 7k3.)

5. Corues B. B. J[ludgdepennmanbabie ypaBHEHUS] TEPMOAMHAMUKH. Y4eO. Oco-
Owe /Tl TETUIOPHEPTeTHY. W TeIuIo(u3u. CIell. BY30B. — 2-€ U31., mmepepad. — M.:
Bricm. mik., 1991. — 224 c.

(Pexxum noctyma: http://www.iprbookshop.ru/57011.html, 1 3K3.)

6. Kynunos, 1.B. Teopetnueckue ocHOBBI TeriorexHuku. Yactes 1. Tepmoau-
HaMUKa [DJeKTpoHHbIN pecypc] : yueb. nocodue / 1.B. Kynunos, E.B. Ctedantok. —
OnektpoH. naH. — Camapa : ACHU CamI' TV, 2013. - 172 c.

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

7. Teopus TermiomaccooOMeHa: y4eOHUK sl TeXH. YH-TOB U By30B / C.HU. Uc-
aeB, .A. Koxwunos, B.1. Kodanos [u mp.]; mox pen. A.W. JleonteeBa. — 2-¢ u3m.,
uctp. u gorm.— M.: U3a-Bo MI'TY um. H.D. baymana, 1997. — 683 c. (2 2k3.)

8. Temnorexnnka: yaeOHUK 11t 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. 3agaunnk no termonepenaye/ E.A. Kpacromekos, A.C.
Cykowmern. - M.: DuHeprus, 1969. — 262 c. (11 7k3.)

10. ABuyxoB, B.B. 3amaunuk no nporeccam teromaccooomMena: yued. nocodue
11 By30B/ B.B. ABuyxoB, b.41. [Tatocte. — M.: Dneproaromusnar, 1986. — 144 c. : wn.
(51 7K3.)

11. Ucauenko B.I1. u 1p. Temnonepenaua: Yueonuk ais By3o8 / B.I1. Mcauenko,
B.A. Ocwunosa, A.C. Cykomen. — 4-e uz., nepepad. u gomn. — M.:Oueprousnar, 1981.
— 416 c., wu. (54 7k3.)

12. Apnonbn JI.LB. U ap. Texnuueckas TepMoJMHAMHUKa W TeIUIONepeaaya:
Yuebnuk a1 By3oB / JI.B. Apronba, I'.A. Muxaitnosckuit, B.M. CenuBepctoB. — 2-¢
u3J., nepepad. — M.:Boicui. mkona, 1979. — 446 c., unn.+opui. (35 3x3.)
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8) cnpasounas Kumepamypa

1. Puskun C.JI., AnexcanmpoB A.A. TaOauIrer TemIoGU3NIECKUX CBOWCTB BOBI
u BogsiHoro mapa / C.JI. PuBkun, A.A. AnekcanapoB. — M., Dueproaromusnar, 2000.
- 80 c.

2. bypues C.U., I1BetkoB I0.H. Brnaxusriit Bo3nyx. CoctaB u cBoiicTBa: Yueo.
rmocooue. — CII6.; CITOI'AXIIT. — 1998. — 146 c.

3. Tepmonmramudeckue cBoiictBa Bo3myxa. /CerueB B. B., Baccepman A. A.,
Koznos A. JI., Cniupugonos I'. A., Hemmapusiii B. A. — TTCCCJI. Cepust MoHOTpaduu.
M.: U3narenscTBO cTanaapros, 1978. — 276 c.

4. TernyiosHEpreTHKa U TEIJIOTEXHUKA : crpaBouYHUK : B 4 kH. KH. 2. Teoperu-
YEeCKHEe OCHOBBI TEIJIOTEXHUKH. TeIIOTeXHUYECKHUM SKCIEPUMEHT / TIo1 00111, pea. A.
B. Kiiumenko u B. M. 3opuna. - M. : U3a-so MOU, 2001. - 561 c. — (1 3k3.)

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

6. Kyrarenanze C.C. Temnonepenaya u ruijpoguHAMUYECKOE COMPOTUBIICHUE :
cipaB. mocodue. - M. : Dueproaromuszaat, 1990. - 367c¢. (7 7k3.)

7. AnexcanapoB, A.A. Tabmuiibl Tem10hU3NUYECKUX CBOMCTB BOJIBI U BOAS-HOTO
napa : cnpaBoyHuK. - M. : U3a-80 MOU, 1999. - 164 c. (10 3k3.)

8. AnexcanapoB A.A. Tabmuirel TeIOPU3NIECKIX CBOMCTB BOJBI U BOASHOTO

napa : COpaBOYHUK : [pek. ['oc. ciryx00# ctangapTHbIX cipaBoyHUK JaHHbIX ['CCCJ]
P-776-98]. - M. : U3a-8o MDU, 2003. - 158 c. (1 3k3.)

8.3. Ilepeuenb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHKALMOHHON ceTH
«MHTEepHET», HCNOJIb3yeMbIX NPU U3YYEHUH TUCHUIINHBI

(B cnucok sxrouaemcs CHucoK 31eKmMpOHHbIX KAMAaio2os, S1eKmpoHHbIX bubauomex (nn.1-3), a maxace nepe-
YeHb NPOOIEMHO-OPUEHIMUPOBAHHBIX NPOSPAMMHBIX RPOOYKMOS, UCHOIb3YEMBIX NPU NPOBEOCHUU PA3TUYHBIX GUOOE 3AHS-
mutl (no eudam), ccolaxu na pecypewi Internet). Hanpumep:

1). Caitm nayunou oubnruomexu BI'TY (https://libri.tu-bryansk.ru)

2). Dnexmponno-6ubruomeunas cucmema «J/lanwvy (https://e.lanbook.com).

3). Dnexmponno-bubruomeunas cucmema «IPRbooks» (http://www.iprbookshop.ru).

4). Dnexmponno-6ubnuomeunas cucmema M/ «I pebennurosy (https://grebennikon.ru).

5). Eounoe okno oocmyna k ungopmayuonnvim pecypcam (http://window.edu.ru).

6). Hayuonanvnas snexkmponnas 6ubnuomexa (http://lwww.elibrary.ru).

7). @edepanvroe xpanunuwge «EOunas Komnexyus yupposvix 00paz0eamenbHblx pecypcosy
(http://school-collection.edu.ru).

8). @eoepanvuviii Humeprnem-nopman «Poccuiickoe o6pazosanuey (http://www.edu.ru).

8.4. Ilepeuenb  MHGPOPMAIUOHHBIX  TEXHOJIOTHi, HMCHOJb3yeMbIX  MPH
OCYLIEeCTBJICHMH 00pa30BaTeJbHOI0 Ipouecca M0 IUCHUILIMHE, BKJIOYas
nepevYeHb MPOrpaMMHOro odvecrevyeHust M (M) HHGOPMAIMOHHBIX CIIPABOYHbBIX
CUCTEM

B cnucox exniouaemcs nepeyerv TUYEeH3UOHHBIX 0A3 OAHHBIX, UHGOPMAYUOHHO-CNPABOUHBIX
U NOUCKOBBIX cucmeM (o npoghuito 0opa308amenbHblX NPOSPAMM (CM peecmp TUYEH3UOHHO20 NPO-
epammuozo obecneuenus BI'TY). Hanpumep:
1). Onepayuonnas cucmema knracca Microsoft Windows.
2). Ilaxem ogpucrvix npuxiaouwix npoepamm OpenOffice wru Microsoft Office.
3). Cucmema asmomamusuposannozo npoexkmuposanus « KOMITAC-3D».


https://libri.tu-bryansk.ru/
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4). Cnpasounas npasosas cucmema « KoncynomanmlIIniocy.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Jlns oGecrieueHust 00ydeHHsI HEOOXO0MMa CIIeIYIoIIasi MaTepUaIbHO-TEXHUYE-
ckas 0Oa3a:

— ayJUTOpHA JUIS MPOBEICHUS JICKIIMOHHBIX 3aHATHUM, 000pyJAOBaHHAs IEPCOHAIb-
HBIMU KOMITbIOT€PaAMHU, MYJIbTUMETUUHBIM KOMITBIOTEPHBIM IIPOSKTOPOM, CPEICTBA
3BYKOBOCTIPOM3BEICHUSI (IT0 BO3MOXKHOCTH), TIPOCKITMOHHBIM YKPAHOM, HATMIHNEM
JOCTyIa B UH(POPMAITMOHHO-KOMMYHHKAITMOHHYIO CeTh IHTEpHET;

— KOMIBIOTEPHBIN KJIacC JJIsl MPOBEACHHS JIAOOPATOPHBIX padOT ¢ YCTAaHOBJICHHBIM
KOMITJIEKTOM MPOTPAMMHOTO OOECIIECUYCHHSI U JOCTYIIOM B MH(GOPMAIIMOHHO-KOM-
MYHUKAIIMOHHYIO CETh MHTEPHET, 000PYIOBAHHBIM MYJIbTUMEIUNHBIM KOMITHIO-
TEPHBIM MPOCKTOPOM, CPEACTBA 3BYKOBOCIIPOM3BEICHUS (110 BOZMOXKHOCTH ), MPO-
CKIIMOHHBIM 3KpaHOM / J1TabopaTopHus CO CHCIUATU3UPOBAHHBIM 000pYI0BaHUEM
JUISL TIPOBEJICHUS J1aOOPATOPHBIX padoT;

— y4eOHas ayIUTOPHS, OCHAIIICHHAS] KOMITJIEKTOM MeOEITH U IOCKOH, JIsl TPOBEICHUS
KOHCYJIbTalIMi, 3a4€Ta, 3a4€Ta C OLCHKOM, IK3aMEHA;

— KOMIIBIOTEPHBIC KJIACCHI C TIOCTOSTHHBIM JTOCTYIIOM K HH(POPMAITMOHHO-TEIIEKOMMY-
HUKAIIMOHHOH ceTn «IHTepHET», a TaKkKe YMTAIbHBIC 3aJIbl HAYYHOU OMOIMOTEKH
BI'TY nnst caMmocTosiTenbHOM paboThl 00YUYarOIINXCS.

10. OCOBEHHOCTHU OPTAHU3ALIUU OBPA3OBATEJIBHOI'O
IMPOLECCA AJIsA THBAJIMJIOB U JIMI] C OI'PAHUYEHHBIMHA
BO3MOXHOCTSAMMU 3/10POBbs1

N3yuenne qUCIUTUIMHBI MHBAIUIAMU U JTUIIAMHU C OTPAHUYECHHBIMH BO3MOYKHO-
CTSIMU 3JI0POBBSI OPTAaHU3YETCSI C YYETOM OCOOCHHOCTEH MCUXO(pU3UYECKOTO Pa3BU-
TS, UHIUBUYAJIbHBIX BO3MOKHOCTEH M COCTOSTHUSA 3I0POBBS TAKUX O0yYarOIIMXCS.

[Tpu npoBeneHnN yueOHBIX 3aHATUNA 00€CTIeYnBACTCS COOJIIOICHUE CIEAYIOMINUX
TpeOOBAHMIA:

— y4eOHBIC 3aHITHS TPOBOAATCS U MHBAJIUIOB M JIUI] C OTPaHUYEHHBIMHU BO3-
MO>KHOCTSIMH 37I0POBBSI B OJTHOW ayJTUTOPUN COBMECTHO C O0YUaIONUMUCS, HE NUMEIO-
IIIUMU OTPaHUYEHHBIX BO3MOKHOCTEH 3/I0POBbSI, €CITM ATO HE CO3/1aeT TPYAHOCTEH IS
oOydJaromnuxcs B X0/1¢ YICOHBIX 3aHATHH;

— MPUCYTCTBUE aCCUCTEHTa W3 unciia paboTHukoB bI'TY wim npuBnedeHHBIX
JIUII, OKA3bIBAIOIIETO 00YyYAIOITUMCS HEOOXOAUMYIO TEXHHYECKYIO TTOMOIIb C YYETOM
WX UHAUBUIYAJIBHBIX 0COOCHHOCTEH (3aHATH pabouee MeCTo, EePEeIBUTaThCs, POUH-
TaTh U 0POPMHUTH 3aaHKE, OOIIATHCS C MEJArOTHYeCKUM PAOOTHUKOM H T. I1.);

— 0o0ydJarImecs ¢ y4eTOM UX UHANBUAYAITBHBIX 0COOCHHOCTEH MOTYT MOJIb30-
BaThCSI HEOOXOIUMBIMH UM TEXHUUYECKUMH CPEICTBAMU;

— MaTepUabHO-TEXHUUYECKHUE YCJIOBHS JIODKHBI 00€CIeunBaTh BO3MOKHOCTh
OecnpensaTCTBEHHOTO JIOCTyTa O0yYarOIINXCS B Ay IUTOPHH, TYaJIeTHbIC U IPYTHE TI0-
MEIIEHUS, a TAK)KE WX MPeObIBaHUS B YKa3aHHBIX MOMEMICHUIX (HAINYHUe MaHIyCOB,



33

HOpYYHEH, pacIIMPEHHBIX ABEPHBIX IPOEMOB, TU(PTOB, IPU OTCYTCTBUU JIU(PTOB ayaH-
TOpHsI JOJDKHA PACIoyiaraThCs Ha MEPBOM 3Ta)Ke; HAIMYUE CHELUAIbHBIX Kpecell H
JIPYTHUX IPUCTIOCOOJICHUN).

YHUBEpCUTETOM CO3AaHbl CIEHUATIBHBIE YCIOBUS JJIS MOJTYYEHHUS BBICHIETO
oOpazoBanus oOyuaromumucs ¢ OB3:
1) quist ML ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSIMU 3JI0POBBSI 110 3PEHUIO:
— HaJIMYUE aJbTEPHATUBHON BEPCUM OPUIIMATIBHOTO CaliTa OpraHU3aluu B CETH
"UnaTepHeT" 1715 C1abOBUISAIINX;
— pa3MelleHre B JOCTYIHBIX Ui 00YYarOIUXCs, SIBISIOMUXCS CIEBIMU WA
CJIa0OBHUIAIIMME, MECTAX U B aJJaNTUPOBAHHON (hopme (C y4EeTOM UX 0COOBIX OTPEO-
HOCTEH) CIpaBOYHOW MH(OPMAIMKM O PACHUCAHUM YUEOHBIX 3aHATUHN (MHPOpMaIus
JIOJKHA OBITH BBITIOJNHEHA KPYMHBIM pelbepHO-KOHTPACTHRIM IIpupTOM (Ha Oemom
WIN KeNTOM (oHe) U npoayOaupoBana mpudTom bpaiins);
— IPUCYTCTBUE ACCHUCTEHTA, OKA3bIBAIOLIETO O0yYarolmemMycs HEoOXOIUMYIO
IIOMOIIB;
- o0ecrieueHre BBITyCKa aJbTEPHATUBHBIX (POPMATOB MEUAaTHBIX MATEPHUAJIOB
(xpynHbId mpUdT Uu aynuodans);
— oOecrieueHue 10CTymna o0y4aronierocs, sIBIsIOMErocs CIEenbIM U UCTIOIb3YI0-
1iero co0aKky-MpoBOJIHUKA, K 3JJaHUI0 OpraHu3alliy;
2) 1181 JIALL ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbS IO CIYXY:
- nyOnrpoBaHUe 3ByKOBOW CIIPaBOYHOM MH(OPMALIMK O PAaCIUCAHUH YUEOHBIX
3aHATUN BU3yaJIbHOM (YCTaHOBKAa MOHUTOPOB C BO3MOXHOCTBIO TPAHCIISILIMUA CYOTHT-
POB (MOHUTOPBI, UX pa3Mepbl U KOJIMYECTBO HEOOXOAUMO ONPEIEIATh C YUETOM pas-
MEpOB ITOMEILIECHHUS);
— oOecrieyeHne HaJIeKaluMU 3BYKOBBIMH CPEJCTBAMU BOCIIPOU3BEICHUS UH-
dbopmanuu;
3) I AU ¢ OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbs, UMEIOLIUX HapyLIECHUS
OMOPHO-JBUTATENIBHOTO anmnapara, MaTepHabHO-TEXHUYECKUE YCIOBUS JOJKHBI
o0ecreynBaTh BO3MOKHOCTh OE€CTIPENATCTBEHHOT0 JOCTyNa 00yJarouxcs B yueOHbIe
IIOMEIICHMS, CTOJIOBBIE, TYaJ€THbIE U JIPYTMe MOMEIICHNUS YHHUBEPCHUTETA, a TAKXKE
npeObIBaHMs B YKa3aHHBIX MMOMEIICHUAX (HAJIMYMe MaHAyCcoB, HOPYUYHEH, pacIiupeH-
HBIX JBEPHBIX MPOEMOB, JU(PTOB, JOKAIBHOE MOHMKEHUE CTOEK-0apbepoB; HATMUME
CHEIUATBHBIX KPECeN U IPYTUX MPUCTIOCOOTIECHU).

11. METOANYECKHUE MATEPHAJIBI ITIO JUCIHHUIIJIMHE
11.1. MeToauyeckne MaTepUAJIbI JJIf MeJATOrHYeCKUX PAa00OTHUKOB

OcHOBHBIMH (hopMaMH OpTraHU3AIMH 00YUSHHUS 1O TUCIUILIAHE SBIISIOTCS JICK-
[[UU, TPAKTUYECKUE 3aHIATHUS U CAMOCTOSITeNIbHAsI paboTa 00yUYaroIuXcsl.

Opzanuzayus meopemuueckozo 00y4eHus MpearoaaraeT uCnojib30BaHne WH-
HOBAITMOHHBIX TEXHOJOTUH MPOBEACHUS 3aHITHI JICKITMOHHOTO THITA, K KOTOPHIM, B
YaCTHOCTH, OTHOCSTCS: TIPOOJIEeMHAas KIS, JICKIUS -BU3YyaIH3allusl, JIeKIHsI-0ecena,
JCKIUS-TUCKYCCHS, JISKIUSI-UCCIIeIOBAaHUE.
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1. Ilpobnemnasn nexyus npennosnaraeT NPeMMyLIECTBEHHO BCECTOPOHHUIN aHa-
JIN3 UCTOPUYECKUX U COLIMOKYJIBTYPHBIX, 00pa30BaTEIbHBIX SBICHUMN, HAYYHBIN TOUCK
uctuHsbl. [IpobiieMHast JIEKIMS OMUPAETCS HA JIOTHUKY MOCIEA0BATEIEHO MOJEINpPYe-
MBIX MTPOOJIEMHBIX CUTYalMi MMyTeM MOCTaHOBKHU MPOOJIEMHBIX BOIIPOCOB WIIHA MPEb-
SBJICHHSI POOJIEMHBIX 3a/1a4.

2. Jlexyusa-eusyanuzayus peaan3yeT MPUHILUI HATJSAHOCTH U YyYUT 00ydyaro-
mMXcsl MpeoOpa3oBhIBaTh YCTHYIO U MHCHMEHHYI0 HH(POPMAIUIO B BU3YAJIbHYIO
¢dopMy, uTO PopMUpPYET y HUX IPO(HECCUOHATBHOE MBIIICHUE 33 CYET CUCTEMATU3a-
LIUH U BBIIEJICHUS HauOOoJee 3HAYUMBIX, CYILIECTBEHHBIX 3JIEMEHTOB COJIEpKaHuUs 00y-
YEHMUS.

3. Jlexyus-6eceoa sBiseTcss Hanbojee PacHpOCTPAHECHHOW M CPaBHUTEIIBHO
IpocTOl (OpMOI aKTUBHOT'O BOBJICUEHMsI OOyUaroluxcs B yueOHbIi mpouecc. Takas
JEKIUs TPEAnoaaraeT HeMmoCPeICTBEHHBIM KOHTAKT (JMalor) NeAarornyeckoro pa-
OOTHHUKA C ayAUTOPHUEN.

4. Jlekyusi-ouckyccus, B KOTOPOH B OTJIIMYME OT JIEKIIUU-OECEbl Mearoruye-
CKUI paOOTHHK MPHU U3JI0KEHUH JIEKIIMOHHOTO MaTepHalia HE TOJIbKO HUCIOJIb3YET OT-
BEThI 00YYaIOIIMXCS HA CBOM BOMPOCHI, HO U OPTaHU3yET CBOOOHBII 0OMEH MHEHH-
SMH B MIHTEPBAJIaX MEX]y JIOTUYECKUMU pa3ACIIaMH.

Opzanuzayus npaKmuyeckux 3aHAMUI NO OUCYUNIUHe HAIPABICHA Ha
yIIyOJIEHNE Hay4YHO-TEOPETUYECKUX 3HAHUI 00yUaromuxcs, GOpMUpPOBAHUE TTPAKTHU-
YEeCKUX YMEHHUH U OBJIAJICHUE ONPEIEICHHBIMU METOIAMU CaMOCTOSTEIbHON paOOThI.

[TpakTrueckue 3aHATUS IPEICTABISIOT COO0M 3aHATHUSA 110 PELLIEHUIO Pa3IMYHbIX
IPUKIATHBIX 3a7a4, 00pa3ibl KOTOPBIX ObUIM JaHbl Ha JIEKLIUAX.

3a1auu NPAKTUYECKUX 3aHATHIN:

— MOMOYb 00YYaIOIKUMCS CUCTEMATU3UPOBATh, 3aKPEIUTh U YIIIyOUTh 3HAHUS
TEOPETHUUYECKOTO XapaKTepa;

— Hay4yuTh OOy4YarOLIUXCs MpHEeMaM pPELIEHUs 3aJad U3 NpeIMEeTHON 00JacTu
TV CUUTUIUHBL

— CIIOCOOCTBOBATh OBJAJICHUIO HaBBIKAMH W YMEHHUSIMH, BXOSIIUX B CTPYK-
Typy POpPMHUPYEMBIX KOMIIETEHLIUHI B PE3YyJIbTaTe OCBOCHUSI TUCIUILINHBI,

— HAy4HTh UX paboTath ¢ HPOpMaIIMEH, KHUTOM, MOJIb30BATHCS CIIPABOYHON U
HAay4YHOU U METOANYECKOMN JTUTEPATYPOH;

— (opMHUPOBATH YMEHHE YUUTHCSI CAMOCTOSITENBHO, T.€. OBJa/I€BaTh METOJAMHU,
croco0aMu U IprueMamMu caMoO0yUY€eHHUs, CAMOPA3BUTHS U CAMOKOHTPOJISL.

CopepxaHue MPaKTUIECKUX PabOT COCTABIISIOT:

— YCTHBIE 3KCIIPECC-OIPOCHI;

— TpYMNIOBbIE JUCKYCCUHU;

— BBINOJHEHUE TPAKTUUECKUX 3aaHUM;

— MHUCBMEHHOE WJIM KOMITBIOTEPHOE IKCIPECC-TECTUPOBAHKUE U .

[enu mpakTUYECKUX 3aHATUN HAWITYYILIUM 00pa30M JOCTUTAIOTCS B TOM CIIydae,
€ClIi CTYACHT IPEeIBapUTEIbHO MpopadoTal TeMAaTUKy MpaKkThudeckoro 3anstus. I1o-
TOMY TpernojaBareib I0JKEH WHPOPMUPOBATH CTYJEHTOB O TEME CIIEAYIOIIEro
PAKTHUYECKOT0 3aHATHSI, YTOOBI OHU MOTJIH LI€JI€HANPABICHHO CAMOCTOATEIBHO 3aHU-
MaThCA B IOMAITHUX yCIOBHSIX.
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Opzanuzayus 1a60pamopHbIX 3aHAMUI RO OUCHUNIUHE HATIPABIICHA Ha Clie-
JQYIOUIUE LEJIN U 33Ja4u:

— yriryOJieHue U 3aKpEIUIeHNEe 3HaHUs TEOPETHUECKOT0 Kypca IMyTeM MpaKkTuye-
CKOTO M3YYEHHs B JIAOOPATOPHBIX YCIOBUAX U3JI0KEHHBIX B JICKIUAX 3aKOHOB U TIOJIO-
JKCHMH;

— IPUOOPETEHNE HABHIKOB B HAYYHOM JKCIEPUMEHTHPOBAHHUH, aHATU3E TOJTY-
YEHHBIX PE3yJIbTaTOB,;

— (hopMHUpOBaHNE MEPBUYHBIX HABBIKOB OpTraHU3AllNH, MIIAHUPOBAHUS U MPOBE-
JICHUSI HAYYHbBIX MCCIICIOBAaHUMH.

[Topsiiok MOArOTOBKM TaOOPATOPHOTO 3aHSITHS:

— U3y4eHHe TpeOOBaHUI MPOrpaMMbl AUCIUILIUHBI;

— ¢hopMyIMpPOBKA 1)U U 33]1a4 JIA0OPATOPHOTO 3aHSTHUS;

— pa3paloTKa I1aHa NpoBeeHUs Ja00PaTOPHOTO 3aHATHUS;

— oAOOp cojiepKaHus JTabOPaTOPHOTO 3aHSITHUS;

— pa3paboTka HEOOXOAUMBIX ISl JIAOOPATOPHOIO 3aHATUS MHCTPYKIUOHHBIX
KapT;

— MOJIETTUPOBAHKE JJAOOPATOPHOTO 3AHSTHS;

— MPOBEpKa CHEUUATU3UPOBAHHON J1a00OpaTOPUU HAa COOTBETCTBUE CAHUTAPHO-
TUTUEHUYECKUM HOpMaM, TPEOOBAHUSM MO 0€30MaCHOCTH U TEXHUYECKOU ICTETUKE;

— MPOBEPKA KOJUYECTBA JAOOPATOPHBIX MECT, HEOOXOJIUMBIX U JOCTATOYHBIX
JUTSL TOCTUKEHUS TIOCTABJICHHBIX 11eJIel 00y4YeHUS;

— IIPOBEpPKa MaTepUaIbHO-TEXHUYECKOT0 00eCTIeueHUsI TaOOPATOPHBIX 3aHATUI
Ha COOTBETCTBHE TPEOOBAHUSIM MTPOTPAMMBI TUCHIUTIITUHBI.

®dopMbI poBeIeHUs J1a00OPATOPHBIX 3aHATHI:

— (¢poHTaNTBHAS;

— 10 IIUKJIaM;

— UHJUBUIyaJIbHAS;

— cMenIaHHasi (KOMOMHUPOBaHHAs ).

[Ipu npoBeneHny 1a00PaTOPHBIX padOT UCIIONB3YIOT TPU MOAXO0AA K UX BBINOJI-
HEHUIO:

— Ha OCHOBE PEIENTYPHBIX JCUCTBUI OOYUYAIOIIUXCS, KOT/Ia OHU TMPOSBISIOT
yMeHHE paboTaTh MPEUMYIIIECTBEHHO B CTAHAAPTHBIX YCJIOBUSIX, OTPAKEHHBIX B PY-
KOBOJICTBE T10 JJA0OPAaTOPHOMY MPAKTHUKYMY;

— Ha OCHOBE YaCTUYHO MTOMCKOBBIX JIEHCTBUH, KOTra 00yJaromuecss MOTYT JIeH-
CTBOBATh JOCTATOYHO CAMOCTOATENIBHO, PEIIATh HECIOKHBIE TBOPUECKUE 3a1a4H TIPH
MOJACKA3Ke WJIM HEMOCPEICTBEHHOM PYKOBOJACTBE MPEIOJaBATEIS;

— Ha OCHOBE aKTHBHBIX TBOPYECKUX JEHCTBUI 00yHarONIUXCs, KOT/Ia OHH TIPO-
SBJISTFOT CIOCOOHOCTH JICMCTBOBATH B YCIOBUAX, OJM3KUX K PEAIbHBIM, UCTIOJIB3YSI 3a-
nac MpruOOPETCHHBIX 3HAHUN.

Camocmoamenvhaa paboma o00yuarowuxcsa TPEANOJIATaeT ayJUTOPHYIO U
BHEAYJAUTOPHYIO (DOPMBI OpTraHU3ALINH.

OCHOBHBIMM BHIAMU CAMOCTOSITEILHOM pab0Thl 00yUaromuxcs 6€3 yuacTus 1e-
JTarOrM4eCKOro pabOTHHUKA SBIIAIOTCS: OPMUPOBAHUE U YCBOEHUE COEPKaHUS KOH-
CIEKTa JICKIMI Ha 0a3e PeKOMEHJOBAaHHOM JIEKTOPOM YUE€OHOM JTUTEPATYPbl, BKIIOUAs
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UH(POPMAIIMOHHBIE 00Pa30BaTEIbHBIE PECYPCHI (NIEKTPOHHBIE YUYECOHUKH, IEKTPOH-
Hble OMONMMOTEKU M Jp.); MOATOTOBKA K 3aHATHUSAM; COCTaBJIEHHE aHHOTHUPOBAHHOTO
CIHCKA CTAaTEeH U3 COOTBETCTBYIOLIUX KYPHAJIOB MO OTPACIIAM 3HAHUH U T.I1.; TEKYIIUN
CaMOKOHTPOJIb, BBIMIOJHEHUE pacueTHO-TpaduuecKor paboThI/KypcOBOTO Mpo-
€KTa/KypCOBOIl pabOTHI.

Bremonaenne PI'P/kypcoBoro mpoekTa/KypcoBoil pabOThI IO JUCIHATUTHHE
npeaycMaTpuBaeT WHHOPMHUPOBAHHUE CTYJCHTOB O €€ IENIX, CTPYKTYpE, BbIJauy Me-
TONWYECKUX YKa3aHHUH U 3aJIaHUsl, pa3bsICHEHUS M0 BHIOOPY BapHuaHTa, 03HAKOMIICHHE
C MOPSIKOM M CPOKaMHU C/Iayd TOTOBBIX MaTepUasoB, MPOBEACHUE WHINBHIYaIbHBIX
KOHCYJIBTAIIMH U Pa3bsICHEHUE OTICIBHBIX BOITPOCOB MPU HEOOXOIMMOCTH.

OCHOBHBIMHU BUJAMH CAMOCTOSTEIHHON PA0OTHI 00YUYAIONIUXCS C yIACTHEM TIe-
JaTOTMYECKOTO pabOTHHKA SIBJISIOTCS: TEKYIIHE KOHCYIbTAIUU, IPUEM U paz0op Io-
MAaITHUX 3aJaHAi U Jp.

[Ipu mMoAroTOBKE K 3K3aMEHY HEOOXOIUMO OPHEHTHPOBATHCA HA KOHCIEKTHI
JCKIUH, pEKOMEHAYEMYIO JINTEPATYPY, KOHCYJIbTAIIMU TPENoaBaTess v JIp.

11.2. MeToau4yeckue MaTepHAJIbI A5 00y4arOUUXCS

OO0y4aromuMmcesi, M3ydaronuM AUCIUILIMHY, HEOOXOIUMO 3HAaTh TpeOOBaHUS,
NPEABSABIAEMbIC K UX PA3JIUYHBIM BUJAM YUYEOHBIX 3aHSATHUM, B TOM YHUCIIE JIEKIIMOH-
HBIM, IPAKTHYECKUM, UHIUBHIyAIBHBIM | Jp. (Tabmuia 12).

Tabmuma 12 — Meroguveckue peKOMEHIAIMA OOyYaroIMMCS 110 OCBOCHUIO
JHUCHMIIINHEI

Bun yueOHo# padboThl Opranusanus 1eiTeJbHOCTH 00y4aromerocst
HGKHI/II/I HSy‘IGHI/Ie JOTUCIHUITIIINHBI cneayeT HaAYUHATh C HpOCJIYHII/IBaHI/IFI nu

KOHCIIEKTUPOBAHUs JIEKLUH, IEPEUUTHIBATh KOHCIIEKT IEpPE] BbI-
IIOJIHEHUEM OOMAalIHUX 3a)1aH1/1171 U NPAKTHYCCKUMU 3aHATUAMU.
Hanucanue KOHCIIEKTa JEKIUI: KPAaTKO, CXEMaTUYHO, ITOCIEA0BA-
TCJIIBHO q)HKCHpOBaTI) OCHOBHBIC ITOJIOXKECHUA, BBIBOAbI, q)OpMYJ'II/I-
POBKH, 0000I1IeHNS; TOMEYaTh BaXKHbIE MBICIIH, BBIIEIATh KIIOUe-
BBIE CJIOBA, TEPMHUHBI. [[poBepKa TEPMUHOB, OHATHI C IOMOLIBIO
SHIMKJIONENH, CI0OBAapEH, CIPABOYHUKOB C BBINMCHIBAHUEM TOJI-
KOBaHHUH B TeTpasb. O003HAYUTH BOMPOCHI, TEPMUHBI, MaTepua,
KOTOPBIA BBI3BIBAET TPYIHOCTH, IIOMETUTHh U IONBITATHCS HAWTH
OTBET B pEeKOMEHJyeMoi nuTeparype. Ecim camocTodTensHO He
ynaeTcst pazobparbcs B Marepuaie, HeoOXOAUMO CHOPMYIHPO-
BaTh BOIPOC M 33/1aTh MEJarorudeckoMy paOOTHUKY Ha KOHCYIIb-
TalMy, Ha MPAaKTUYECKOM 3aHATMM. Hax koHCcmekTamu Jexkuui
HaJ0 paboTaTh CUCTEMATHUECKU: MEPBBIH MPOCMOTP PEKOMEHTY-
eTcs caeNlaTh Be4epoM TOro ke JHS, Koraa Obljla IpOoYnTaHa JIeK-
1Y, 3aTEM IPOCMOTPETh uepe3 3-4 IHs, U CIenaTh 3TO eIle pas
HAKaHyHE MPAKTUYECKOrO 3aHITHSL.

[TpakTrueckue 3anstus (npu | O3HaKOMIJIEHHE C LENIbIO U 3a/1a4aMu 3aHATusA. KoHcnekTupoBaHue
Hanuyuu) UCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKLIUH, TOATOTOBKA OTBETOB
K KOHTPOJBbHBIM BOMPOCAM, IPOCMOTP PEKOMEHAYEeMOU JHuTepa-
Typhl, paboTa ¢ TekcTtoM. [IpociymmBanue ayino- U BUACO3AIH-
ceil mo 3amaHHOM Teme. BpinmonHeHue (penieHne) NpakTUYECKUX
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Bup yueoHoii padoThbl Oprasunsanus 1esiTeJIbHOCTH 00y4YaI0LIerocs

3aJaHui ¥ 3a7a4 10 aIrOPUTMY, HA OCHOBE YaCTUYHO MTOMCKOBOI
U WIH UCCIIEIOBATEIbCKOM IEATEIbHOCTHU U JIP.

JlaGopatopusie pabotsl (mpu |IloaroroBka k sKkcnepuMeHTy (O3HAKOMIJICHHE C LIEJbI0 M 3aa-
HATMYUH) YaMH, XOJ0M JTa0OpaTOpHOM paboThI, paboTa C KOHCIIEKTOM JIeK-
LM, IOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM, ITPOCMOTP
PEKOMEHIyeMO# JIUTepaTyphl, MOATOTOBKA TaOIHUIl 1y PUKCHPO-
BaHUS XOJa U Pe3yJIbTATOB ONBITHO-3KCIIEPUMEHTAIBLHON paboThl
u ap.). IIpoBenenne n3MepeHuil (BBOJHBIM U TEKYIIUA HHCTPYK-
TaX, MPOBEJICHUE OIBITOB U 3KCIEepUMeHTOB). OOpaloTka moiy-
YEHHBIX Pe3yJIbTaTOB; (POPMYJIMPOBKA BHIBOJIOB M HAIHMCAHUE OT-
yera. 3aluTa 0T4eTa o gabopaTopHoii pabdore.

N3ydenue nononHuTenbHOM | O3HAKOMJIEHME C OCHOBHOHM U JONOJIHUTENBHOM JIMTEPATypOM,
JUTEPATypPhl U CAMOCTOSITENb- |BKJIIOYAsl CIIPABOYHbIE W3JaHMs, 3apyOeKHble MUCTOUYHUKH, KOH-
HOe (hOPMHUPOBAHKE KOHCIIEKTA | CIEKT OCHOBHBIX IOJIOKEHUH, TEPMUHOB, CBEJICHUN, TPEOYIOIINX
JUIsl 3alIOMMHAHMS U SBIIOIMXCS OCHOBOIIOJAralOIUMHU B KOH-
KkpeTHoU Teme. CocTaBlieHHe aHHOTAlMI K MPOYUTAHHBIM HCTOY-
HUKaM U 1p. Peduekcusi coOCTBEHHBIX JOCTHKEHHH

[TonroroBka K 3K3aMeHY [Tpu moaroTroBKe K 3K3aMEHY HEOOXOIMMO OpHUEHTUPOBATHCS Ha
KOHCIIEKTBI JIEKLIUH, PEKOMEHAYEMYIO JINTEPATYPY, IIKATY OLICHU-
BaHUs U JIp.

12. OHEHOYHBIE MATEPHAJIBI 1O JMCHUIIVIMHE

12.1. Buabl ¥ cpecTBA OLIEHUBAHUSA Pe3yJIbTATOB OCBOEHHSI JUCIHMILTUHBI

Bunb!l u cpencTBa olieHUBaHUS PE3yJIbTATOB OCBOSHUS JUCITUTUIIMHBI IPEACTaB-
JIeHbI B Ta0uIe 13.

Tabnuna 13 — Busl u cpefcTBa OleHUBAHUS Pe3yIbTaTOB OCBOCHUS AUCIIUITITNHBI

Koa nnauxartopa OueHo4YHbIE CPeCTBA TEKYIIEro OneHoYHbBIE CPeICTBA NPO-
AOCTHKEHUS KOM- KOHTPOJISl yCIIeBAeMOCTH MeKYTOYHOM aTTecTaluu
MneTeHI U o0yuawouuxcs
1. Ycrubie skcnpecc-omnpockl (Tembl 1-16). | Bompockl k 3k3ameny Ne 1-
OIIK-3 2. Dkcnpecc-rectupoBanue (komuiekTsl Te- | 100.
cTOB 10 Temam 1-16).

12.2. lllkana oneHUBAHUS MPHU TEKYIIEM KOHTPOJIE YCIIeBA€MOCTH

OueHnBaHue OTIEIBHBIX BUJOB PadOT B Mpoliecce U3yUeHUs! TUCIUILINHBI pe-
KOMEHYETCs OCYILLECTBIIATH C UCIIOIB30BAHUEM CIIEAYIOLIEH [IKAJIBIL:

— oOyyaromumiicsi OTBETHII MPABUIILHO Ha Oosee, ueM 90 % 3a1aHHBIX BOIIPOCOB
WJIM BOMPOCOB-TECTOB, BBHIMOIHIII U YCIEIIHO 3aIllIUTUII TPAKTUYECKHUE paboThI, MOKa-
31 OTJIMYHOE BJIAJCHUE HABBIKAMY IPUMEHEHHS MTOJYUYEHHbBIX 3HAHUN U YMEHUU IPU
petieHnn Mpo(ecCUOHANIBHBIX 33Ja4 B paMKaX YCBOEHHOTO y4yeOHOTo Marepuana u
T.J. — KOTJIMYHO» (MAKCUMAJIbHBIM YPOBEHb OCBOCHHSI KOMIIETEHITNH );
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— oOyyJarommiicsi OTBETHJI PAaBMIIBHO Ha 75-89% 3a1aHHBIX BOIIPOCOB HJIU BO-
IIPOCOB-TECTOB, BHIMOJHUII M 3AIIMTIII IPAKTHYECKHE PAaOOTHI ¢ HE3HAYUTEIIHHBIMU 3a-
MEUYaHHSIMU, IT0Ka3ajJ XOPOIlIee BJIaJICHHEC HAaBBIKAMHU IIPUMEHCHHS TOJYYCHHBIX 3Ha-
HUW ¥ YMEHHUH IIPU PEIICHUN MPOo(HEeCCHOHAIBHBIX 3a7a4 B paMKaxX YCBOSHHOIO y4eo-
HOTO MaTepHalia u T.JI. — «XOPOIIO» (CpeaHUI YPOBEHb OCBOCHHS KOMIIETEHITU );

— oOyyaromumiicss OTBETUII NMpaBMiIbHO Ha 60-74% 3amaHHBIX BOIIPOCOB HJIU BO-
IIPOCOB-TECTOB, BBHITTOIHUI U 3AIUTHII MPAKTUYECKUE PaOOThl CO 3HAUMTEILHBIMU 3a-
MEUaHMUSIMU, TIOKa3aJl yJAOBJICTBOPUTEIILHOE BJIaJICHUE HaBbIKAMU ITPUMEHEHUS TIOJTY-
YEHHBIX 3HAHUW M YMEHUM TIpHU peleHu: mpodeCcCUOHANIbHBIX 3a7a4 B paMKaX yCBO-
C€HHOTO y4eOHOI'0 MaTepHalia u T.JI. — «yJI0BJICTBOPUTEIbHO» (MUHUMAJIbHBIN YPOBECHb
OCBOCHMSI KOMIIETCHITHN );

— oOyyJarommiicss OTBETHII IPABHIIBHO Ha MeHee, yeM 60% 3aJaHHBIX BOIIPOCOB
WJIM BOTIPOCOB-TECTOB, HE BBIMOIHUII BCE WJIM BBITIOIHUI YaCTh MPAKTHYECKUX padoT,
HE 3aIUTHI WM 3alUTHI KX CO 3HAYUTEIbHBIMU 3aMEUaHUSIMHU, ITPH BHITIOJIHCHHH 3a-
JaHUsI OOYYaIOIIUICS HE TTPOJIEMOHCTPHPOBAII YPOBEHb CAMOCTOSITEIIFHOTO BJIaJICHUS
YMEHHMSAMHU ¥ HaBBIKAMU IIPH PEIICHUH MPOo(EeCCHOHANBHBIX 3a/1ad B paMKaX YCBOCH-
HOTO y4eOHOI'0 MaTepuasa u T.JI. — «HEYI0BJICTBOPUTEIbHOY» (MUHUMAJILHBIA YPOBEHb
OCBOCHHS KOMIIETCHIIMM HE JOCTUTHYT).

Kputepun n mkana oneHku aoknana (pedepara) U ero npe3eHTaluu mo Juc-
[UTUTHHE TIpeICTaBIeHbI B Tabmuie 14.

Tabnuma 14 — Kputepun u mkajia oleHKH JoKiaaa (pedepara) v ero mpe3eHTaluH 1o
JTVCIAILIHHE

Ounenka OunenuBaeMble napamMeTphbl
COTJIIMYHO» TeopeTtnueckuii BOMpOC PacKphIT MOJIHOCTHIO 0€3 CMBICTIOBBIX U JIOTH-
YeCKHUX OMMOOK. 3aanne pemeHo BepHo. Ha 3amure oTBeT 00yuato-
Ierocsl MOJMHBINA U MpaBUIbHBIN. OOyuaromuicss CHoco0eH U3JI0XKUTh
pelleHre 3aJaHus, clienaTb COOCTBEHHBIE BBIBOJBI, MPOAHAIU3UPO-
BaTh OCHOBHBIE [TOKa3aTeu. B mosHoM o6beMe peicTaBiIeH COOTBET-
CTBYIOIIMN rpaduuecKuil MaTepual.
«XOPOLIO» Teopernueckuit BONpoc pacKphIT Ha JOCTATOYHO BBICOKOM ypOBHE 0€3
CMBICIIOBBIX U JIOTHYECKHUX OIIMMOOK. 3a/aHue pemieHo BepHo. Mme-
IOTCS] HE3HAUUTENIbHbIE HEJJOUEThI B ONIPE/IeNICHUH eIMHUL] U3MEPEHUs,
TOYHOCTHU BBIUMCIIEHUH U T.1. Ha 3amuTe oTBeT 00yuaromerocs B 1e-
JIOM TOJIHBIN U MpaBUIbHBIN. O0y4aromuiics cnoco6eH U3JI0KUTh pe-
LIEHHE 33JaHUsl, CJIeNaTh COOCTBEHHbIE BBIBOJIBI, MPOAHATN3NPOBATH
OCHOBHBIE [TOKa3aTenu. B moaHoM oObeMe MpeicTaBlIeH COOTBETCTBY-
ol rpaduUecKuii MaTepual.
«YZOBIIETBOPUTEIHHO Teopernueckuii BONpoC pacKphIT HA JOCTATOYHOM ypOBHE, 0€3 cyliie-
CTBEHHBIX CMBICIOBBIX M JIOTHYECKUX OIIMOOK. 3aJaHue perieHo
BEPHO, HO UIMEIOTCS 3HAUNTEIbHbIE HEJJOUETHI B €T0 PEIlIEHUH, CBSI3aH-
HBIE C HENOJIHOTON OTBETA, C MPABUIIbHBIM HCUUCICHUEM OJHUX JIaH-
HBIX U HEBEPHBIM — Apyrux u np. Ha 3amure orBer HemonHblil. O0y-
YarolMiics COCOOEH YETKO M3JI0KUTh pelIeHre 3aJaHusl, HO JOITyC-
KaeT HETOYHOCTH B (JOPMYJIUPOBKE COOCTBEHHBIX BBIBOJIOB U aHAJIHM3E
OCHOBHBIX TTOKa3aTelnei. B HemomHoM oO6beMe npeacTaBieH rpadude-
CKMH MaTepuall.
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Onenka OunenuBaeMblie napamMeTphl
«HEYJIOBJIETBOPH- Teopernueckuii BOIPOC HE PACKPBIT MM PACKPHIT HE TIOJTHOCTBIO MIPH
TEJIBHO» HaJIMYUY Pa3HOTO POJia HETOYHOCTEH U OMIMOOK. 3aaHue PEIICHO CO

3HAYUTENIBHBIMU HE0YETAMH, C HETIOJIHBIMU OTBETA, C HEIIPABUIIbHBIM
WCYHMCIIeHUEM JaHHbIX. Ha 3ammre oTBeT 00ydaronierocs HemoJHBIN.
OOyuaronuiics He cIocOOEH YEeTKO M3JI0KHUTh pelleHHe 3a/1aHusl, J10-
MyCKaeT HETOYHOCTH B (hOpMYyIMpPOBKE COOCTBEHHBIX BBIBOJOB, HE
CIoco0EH MpOaHaIM3UPOBaTh OCHOBHBIE NOKa3zarenu. ['paduueckuit
MaTepHall He MPECTABICH WM MPEJCTABICH HE B MOJHOM 00BbeMe.

B nporecc npenogaBanus JUCHUTUIMHBI IEJarOTHYECKUM pabOTHUKOM (POpMU-
pyeTcs OlLIEHKa, XapaKTepU3yIolasi TEKYIIYI0 YCIIeBAaEMOCTh 00YUaroIerocs.

12.3. lllkajia oueHUBAHUS MPHU NPOMEKYTOUHOI aTTecTAlMU 00Y4aIoMnXCsl

[Ipu npoBeeHNH MPOMEKYTOUYHOM aTTECTalMu oOydaromuxca B popMe 3K3a-
MEHA MCIOJIb3YETCS IIKaJIa OLIEHUBAHUS, PE/ICTaBIeHHas B Tabauie 15.

Tabnuua 15 — lkana oneHuBaHus MPU IPOMEKYTOUYHOM aTTeCTallMK 00y4YaroIIuXCs

YpoBeHb 0CBOEHMS
(oueHka)

HJ'IaHI/IpyeMLIe pe3yJabTaThbl 0CBOCHUA THCHUIIJIMHBI

Beicokwuii (3auteno /
KOTIUYIHON)

OOyuatomuiics TiIy00KO M MPOYHO YCBOMI TEOPETHUYECKHH U TPAKTH-
YeCKUH MaTepuai, yBepeHHO 3TO JEMOHCTPUPYET B XOJI€ IPOMEKYTOU-
HOM arrecrauuy. VcueprnblBarome M JIOTMYECKH CTPOMHO H3JIaraer
y4eOHbII MaTepual, yMeeT YBA3bIBaTh TEOPUIO C PAKTUKOM, CIIpaBJIs-
eTCsl C PEeIIeHHEM 3ajad Mpo(ecCHOHATBHON HAIPaBIEHHOCTH BBICO-
KOTO YPOBHS CJIOKHOCTH, MPaBMIIBHO OOOCHOBBIBAET NMPUHSATHIE peLIe-
Hus. CBOOOAHO OpUEHTHPYETCS B YUeOHON M npodeccrnoHalbHOM -

Teparype.

IloBEINIeHHBIN
YTEHO / «XOPOIIIO»)

(3a-

OOyuaromuiics 3HaeT TEOPETUUECKUI U MPAKTUYECKUI MaTepuall, rpa-
MOTHO U IO CYIIECTBY M3JIaraeT ero B X0/€ MPOMEXyTOYHOU aTTecTa-
LIMU, HE JIOMYCKas CYLIECTBEHHBIX HeTouHOcTel. [IpaBunbHO npume-
HSIET TEOPETHYECKHE IOJIOKEHUS MPH PEIICHUH MPAKTUUYECKUX 3a/1a4y
npodeCCHOHATBHON HANpaBI€HHOCTH Pa3HOTO YPOBHS CJIOXHOCTH,
BJaJieeT HEOOXOIMMBIMHU JUIsI 3TOrO HaBbIKaMHM U mpuémamu. [locra-
TOYHO XOPOILIO OPUEHTUPYETCS B y4eOHOH U MpodeccnoHanbHOM auTe-

partype.

basoBbrit  (3aureHo /
«yIOBJIETBOPH-
TETBHOY)

OOyuatomuiics 3HaeT Ha 0a30BOM YPOBHE TEOPETUUECKUHM U IPAKTHYE-
CKHUH MaTepHall, J0IMyCKaeT OTAeNIbHbIE OIIMOKH MPH €r0 U3JI0KEHUU B
X0JIe TPOMEKYTOUHOM aTTECTALUU.

OOyyaronuiicst UCIIBITHIBAET OINpeeIEHHbIE 3aTPYITHEHUS B TIPUMEHe-
HUU TEOPETUYECKUX IIOJIOKCHUM IPU PELICHUU IPAKTUYECKHUX 3a1ad
npodeccuoHaNbHOM HANPaBIEHHOCTH CTaHJAPTHOTO YPOBHS CIIOKHO-
CTH, BJaJieeT HEOOXOAUMBIMHU ISl ATOT0 0A30BBIMU HaBBIKAMU U MPHE-
MaMmu. JleMOHCTpUpYET AOCTaTOYHBIH YPOBEHb 3HAHUS Yy4eOHOIl iuTe-
paTypsl 0 JUCLUIIINHE.

Huskuit (ue 3auteno /
«HEYJIOBJIETBOPH-
TEJIBHOY)

OOyyaronuiicst He 3HaeT Ha TOPOTOBOM YPOBHE TEOPETUUECKUH U MTpaK-
TUYECKUN MaTepuall, JOMycKaeT rpyoble OIIMOKH NP €ro U3JI0KEHUN
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YpoBeHb 0CBOEHMS
(ouenka)

IInanupyemMsble pe3yJbTaTbl OCBOCHHUS JMCIUIIIHHBI

Ha 3aHATHSAX U B XOJI€ IPOMEXKYTOUHOM arrecTanuu. VcnbIThIBaeT ce-
pBE3HBIE 3aTPYIHEHUS B IPUMEHEHUH TEOPETUUECKHUX TOJI0KEHUH MpU
pELICHNH TPAaKTUYECKUX 3a]a4 NpoecCHOHATBHON HAINpPaBICHHOCTH
CTaH/JapTHOIO YPOBHSI CIIO)KHOCTH, HE BJaJleeT HEOOXOTUMBIMU JIJIS
ATOTO HaBBIKAMH U npuémamu. JleMoHCTpupyeT (pparMeHTapHbIC 3Ha-
HUsl y4eOHOU JIUTepaTypbl MO AUCIMILIUHE.

12.4. OIIeHI/IBaHI/Ie OKOHYATC/IbHBIX PE3YyJbTAaTOB oﬁyquuﬂ o ITMCIOMIIJIMHE

Wrorosas olieHKa 0 IUCUUILIMHE ONPEAEIIAETCS C YYETOM PE3YIbTATOB IIPOME-
’KYTOYHOW aTTeCTallMu 00ydJaromerocs (3K3aMeHa) ¥ OICHOK, MOJIyYeHHBIX 00yJaro-
IIMMCS B XOJI€ TEKYIIET0 KOHTPOJISI yCIIEBAEMOCTH B CEMECTPE.

12.5. XapakTepucTHKa pe3yJbTATOB 00y4eHH s

XapaKTEePUCTUKH PE3YIbTATOB O0YUCHUS MO JUCITUILINHE B 3aBUCMOCTH OT I10-
JYYEHHOW 00y4JaromuMcsl OIICHKH MpUBEACHBI B Ta0uIe 16.

Tabnuma 16 — XapakTepucTika pe3yibTaToB 00yUYeHUs MO TUCHIUTLITNHE

Onenka

XapakTepucTHKA Pe3yJIbTATOB 00yYeHHUsI

3aureHo / «OTauuHO» (BBICOKUI
YPOBEHb OCBOCHHMS BCEX MHIMKA-
TOPOB JIOCTH)KEHHSI KOMIIETCH-
1IU{ B TUCIUIIIIMHE)

CopnepxaHue IUCHUIUIMHBI OCBOCHO IOJHOCTBIO, BCE LIEIU J0-
CTUTHYTBI, BCE [IPEyCMOTPEHHBIE IPOrpaMMoii 00yueHus yueo-
HBIC 3aJ]aHUs BBIITOJIHECHBI

3aureHo / «Xopoiio» (MOBbIIICH-
HBIH YPOBEHB OCBOEHHMSI BCEX HMH-
JIMKaTOPOB JOCTHKEHHUSI KOMITe-
TEHIUH B AMCIUILIMHE)

CognepxaHue IHUCLUIUIMHBI OCBOCHO IIOJHOCTBIO, BCE IPENy-
CMOTpEHHBIE MPOTrpaMMoi 00yueHusl yueOHbIe 3aJaHUs BBIIOJI-
HEHBI C HE3HAYUTEJIbHBIMU 3aMEYaHUSAMU

BaureHo |/ «YaoBieTBOpH-
TenbHO»  (0a30BBIH  ypOBEHb
OCBOEHHS BCEX MHJIUKATOPOB JI0-
CTY)KCHHSI KOMITCTECHITUH B JIHC-
IIUTUIMHE)

CogepxaHue TUCIUIUIMHBI OCBOGHO YaCTHYHO, OOJBIIMHCTBO
MPEAYCMOTPEHHBIX MPOrpaMMON OOydeHMsI y4eOHBIX 3aJlaHui
BBITIOJTHEHO, B HUX UMEIOTCS OLTHOKHU

He 3aureno / «HeynosnerBopu-
TeNbHO» (HU3KHUI YPOBEHb OCBO-
CHHUSI BCEX WHIUKATOPOB JOCTH-
KEHHs KOMIICTCHIMI B JUCIH-
TUJTUHE)

CopnepxaHue TUCHUIUIMHBI HE OCBOEHO, OOJBIIMHCTBO MPEIy-
CMOTpPEHHBIX ITPOrpaMMoi 00ydeHus yueOHbIX 3aaHuil 1100 He
BBITNIOJIHEHBI, JINOO coJepKaT rpyOble OIIMOKH; TOMOTHUTEIbHAS
caMmocCTosiTeNIbHasE paboTa HaJl MaTepuaisoM He INpHBeNa K Ka-
KOMY-JTM00 3HAaUNTEIbHOMY TOBBIIIEHUIO KAYECTBA BBIIIOJIHEHUS
yueOHBIX 33JaHUH

12.6. KoHTpO/IbHO-U3MepHUTEJIbHbIEe MaTePHAJIbI

I TEKYHIEro KOHTPOJIsA

yCIIeBA€MOCTH U MPOMEKYTOYHOM ATTECTAIMU 00y4aArOUIUXCS

KoHTpobHO-U3MepHUTEIbHbIC MAaTePUAIBI 11 TEKYIIETO KOHTPOJIS YCIIEBAeMO-
CTH W TIPOMEKYTOYHOW aTTECTAllM¥ OOYYarONIMXCs MPEACTABICHBI B AJICKTPOHHOM
Kypce «TepMoauHaMKKa U TEIJIOMAacCOOOMEH», pa3MEIIEHHOM B CHCTEME AJICKTPOH-
HOM TIOJIEPKKU y4eOHBIX KypcoB Ha 0aze mporpammHoro obecrneuenus Moodle co
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BCTPOEHHOHM mozacucteMoii tectupoBanus (edu.tu-bryansk.ru), Bxonsimeit B coctas
AIIEKTPOHHON WHPOpPMAMOHHO-00pa3zoBatenbHO cpenst BI'TY  (http://edu.tu-
bryansk.ru) u «®oHx ONEHOYHBIX CPEACTB MO AUCHUIUTHHE « TepMoIuHaAMHKA U TeTI-
JIOMaccooOMEH».

13. BOCIIUTATEJIbHASA PABOTA

B cootBerctBumM ¢ ®@enepanpHbiM 3akoHOM «O0 oOpazoBanuu B Poccuiickoit
denepaunn» BOCIUTAHUE - «ACSITEIbHOCTh, HAMPABICHHAS HA Pa3BUTHE JIMYHOCTH,
CO37[aH1E YCIIOBUH JJIsi CAMOOTIPE/ICTICHHS U COLMATU3alMA 00YYaloIUXCsl HA OCHOBE
COLIMOKYJIbTYPHBIX, TyXOBHO-HPABCTBEHHBIX IIEHHOCTEH W MPUHSTHIX B POCCUICKOM
oOIIIECTBE MPABWII U HOPM MOBEJICHUS B MHTEpEcaX 4esIoBeKa, CEMbHU, OOIIECTBA U IOC-
yaapcTBa, popMupoBaHUE y 00yUYaIOIUXCsl YyBCTBA MATPUOTU3MA, TPAXKIAHCTBEHHO-
CTH, YBOKEHHUS K MaMsITH 3alMTHUKOB OTedecTBa u noasuram ['epoeB OteuecTna, 3a-
KOHY U MPaBOMOPSIKY, YETOBEKY TpyJa U CTapuIeMy IMOKOJICHHUIO, B3aUMHOTO yBaXe-
HUSI, OEPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICIUIO M TPAIUIIUSIM MHOTOHAIUO-
HaJIbHOTO Hapojaa Pocculickon denepanuu, NpUpoIe U OKPYKAIOLIEH CPeae».

B yuebHOM mporiecce BocnuTaTenbHas paboTa ¢ 00y4arouuMHUCS peain3yeTcs
CpeACTBaMM YUEOHBIX TUCIUILIHH.

BocnurarenpHas 1eATeIbHOCTh B XOJ€ MPENOAaBaHUs TUCIUIUIMHBI HAMpaB-
JeHHa Ha (OPMUPOBAHHME y OOYYAIOIIErocsl CUCTEMbl YOEXKICHHI, HPaBCTBEHHBIX
HOPM 1 OOLIEKYIBTYPHBIX KAYECTB, HA OKa3aHUE UM ITOMOIIIH B dKU3HEHHOM CaMOOIIpe-
JIeJICHUH, HPABCTBEHHOM, TPa)KIaHCKOM M NMPo¢deCcCHOHAIBHOM CTAaHOBJICHUH, HA CO-
3JJaHUE YCIIOBUM ISl caMopealid3alliu JTUYHOCTU. BocmuraTtenbHas pabora Takxke
OpPUEHTHPYET 00yHaIOIUXCS Ha OyIyllyt0 NPOPECCUOHANBHYIO AEATENbHOCTD, (Hop-
MUPYsI HE TOJIBKO JIMYHOCTHBIC, HO U MPO(PECCUOHAIBHO 3HAUMMBIE KauyeCcTBa.

BocrnurarensHbie 3a1a4u BO BpeMsi YUE€OHBIX 3aHSTUH BBIMOTHSIIOTCS B CKPBITON
(KOHTEKCTHOM) U OTKPBITOH (11esieHarpaBiaeHHoM) popmax. Ckpeitast popma BociuTa-
TeJbHONU PabOTHI MpeNCTaBIsIET CO00M BO3JEHCTBUE BCEro XOJla MEeAaroruyecKkoro
Ipoliecca Ha CTAaHOBJIEHUE JIMYHOCTHBIX KauecTB oOyyaromuxcs. Harpumep, cobiro-
JIEHUE TIeJarorTnYeCKUM paOOTHUKOM TPYAOBOM JUCIUIUIAHBI, IEMOHCTPAIIMS MPeIaH-
HOCTH HayKe, 3aMHTEPECOBAHHOCTD B ycrexe 00ydarouxcs, paBuiibHas pedb, XOpo-
1€ MAHEPHI U T.M. UMEIOT MOJIOKUTEIBHOE BOCITUTATEILHOE 3HaUEHUE U (DOPMUPYIOT
y oOydarommxcsa 100pOCOBECTHOCTh, UCIIOJIHUTENbHOCTh, TPYAOIO0ME, OTBETCTBEH-
HOCTh W APYIrHe MOJIOKHUTENbHbIE KauecTBa. OOydarouecss HEOCO3HAHHO NEpEeHH-
MaloT JJaHHBIE YE€PTHI Y TIEAArOrMuecKoro pabOTHHKA.

Bocnuranue B oTKpbITON (hopMe — 3TO LieJIeHANPaBICHHOE BO3ACHCTBHE COllEp-
YKaHWEM y4eOHOUM JUCITUIUIMHBI HAa CTAHOBJICHUE JIMYHOCTH oOydarorierocsi. Hampu-
Mep, perieHue npobieM U uccieaoBaTeNbekas padota GopMUPYIOT Y 00ydarOIIUXCS
YMEHHE apryMEHTUPOBATh, CAMOCTOSATENIbHO MBICIUTh, CTPEMJIEHUE K HAYYHOMY I10-
WCKY, Pa3BUBAIOT TBOPUYECTBO, MPOHEeCCUOHATHHBIC YMEHHUSI.
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