baiakoBckuii HH)KEHEPHO-TEXHOJIOTHYECKUI MHCTUTYT — (puiuan dpeaepaabHOro
roCyJIapCTBEHHOTO aBTOHOMHOI'0 00pa30BaTeIbHOTO YUPEKIEHUS BBICIIIETO 00pa30BaHUs
«HanuoHanpHbIN UCCIEN0BATENBCKUM AEPHbIA YHUBEPCUTET « MU DI»

@aKyapTEeT AaTOMHOW SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «ATomHas sHepreTuKa

PABOYAS ITPOI'PAMMA

10 AUCHUITIINHE «DU3NKO-XUMHYECKHNE OCHOBBI
TCIIOOHECPTCTHICCKUX U TCINIOTCXHOJIOTUUCCKUX ITPOLECCOBY»

HanpasieHusi noAroToBKu
«13.03.01 TennosHepreTuka 1 TEMIOTEXHUKA

OcHoBHan npoq)eccnonanbnaﬂ oﬁpazoBaTeanaﬂ nporpamMmma

((HpOMBIHIJ'ICHHaSI TCIIJIOOHCPIrCTHUKA»

KBanudukanus BbINyCKHUKA
bakanasp

dopMma 00y4eHus
3aouHas

banakoBo



He.]Ib OCBOCHUSA JUCHHUILINHBI
Llens mpernoiaBaHust TUCIHUILIMHBL: H3y4eHHE OOIIMX 3aKOHOB U MPUHIIMIIOB TEIJIOTEXHOJIOTHYE-

CKHUX MPOIIECCOB AJIsl MOCIEAYIOLIEr0 UCIOIb30BAaHUS B MEKIIPEIMETHBIX JUCIUITIIMHAX.
JlucuumiuHa U3y4aeTcsi B COOTBETCTBUU € MPOodeCCHOHAIbHBIMU CTaHAaPTAMMU:
- 24.083 CrniennamucT-TeIIO HEPTeTUK aTOMHOW CTaHITUH;
- 24.009 CrienipaaucT 1o yIpaBJICHHIO TPOSKTAMHU U IIporpaMMaMu B 00J1aCTH MPOU3BOICTBA AJICK-

TPOSHECPIruu aTOMHBIMHU 3JICKTPOCTAHIUAMMU.

Mecto qnucunmiuabl B ctpykrype OOII BO

I[HSI OCBOCHHA AUCHUIIIINHBI «DOUBNKO-XUMHYECKIE OCHOBEI TCIUIOOHCPICTUYCCKUX U TCIIOTCX-

HOJIOTHUYCCKUX ITPOLIECCOB» HCO6XO[[I/IMLI 3HAaHUC, YMCHUC U BJIAJICHUC MATCPUAJIOM I10 NPCAIICCTBYIO-

MMM JUCHHUIIIIMHAM B COOTBETCTBHUHU C Tpe6OBaHI/I${MI/I OCBOCHHs CICAYIOIINUX KOMIICTCHIIMM: | MaTeMa-

THKaA, I/IH(i)OpMaLII/IOHHBIe TEXHOJIOI'NH, (bPISI/IKa.
HpI/I OCBOCHHUH HaHHOI;'I JUCHUIINIMHBI CTYACHT CMOXKET YaCTHUYHO HIPOAEMOHCTPUPOBATH TPYAOBEIC

byHKIIH:

- A/01.6 Texauveckasi OACPKKA IKCILTyaTaI[UU 000PYIOBAHUS, TEXHOJIOTHYECKUX CHCTEM, TPYOO-
poBo0B ropsiueid Boasl U napa (I1C 24.083);

- A/02.6 AHanmu3 TEXHUYECKOTO COCTOSIHUS TEIUIOMEXaHHMYECKOT0 000pyIOBaHHS, TEXHOJIOTHIECKUX

cucteMm u Tpyoorposoos (I1C 24.083);

- A/02.6 Opranu3zamus padoT Mo HanpasiieHUo aesTeabHocTH npoekta (I1C 24.009);

Kommnerenuuu ody4varierocsi, opmupyemMbie B pe3yJibTare 0CBOCHHSI AU C-

IIUIIJINHBI
B nporiecce 0cBOCHUS JaHHOM AMCHUILUIMHBI y CTYACHTA (OPMUPYIOTCS CIEAYIOIINE KOMITE-
TEHINH:
YHHUBEPCAIbHBIE
Kon xommne- HaumenoBanue
WHanukaTopsl JOCTHKEHHUSI KOMIIETEHIIH
TEHINN KOMITETEHIHH
YK-1 VYK-1 Cnocoben 3-VK-1 3Hath: Meroauku cbopa u 00paboTKu MH(pOpMaIuy;
OCYILECTBIIATH IO~ aKTyalbHbIE POCCHICKHE ¥ 3apyOeXHbIe HCTOYHUKH UH(DOP-
UCK, KPUTHYECKUH Maruu B cepe mpodecCHOHANBHON AESTeTbHOCTH; METON CH-
aHallu3 M CHHTE3 CTEMHOT0 aHaJIn3a
uHpopmanuu, V-VYK-1 VYwmerh: mnpuMEHSTh METOJUKH TOHMCKA, cOopa U oOpa-
PUMEHSTh CH- 00TKM HH(pOpPMAIHH; OCYIIECTBIISTH KPUTHYECKHI
CTEeMHBIH TOJX0J aHauM3 W CHHTe3 MH(OpManuu, MoJydeHHOH U3 pas-
JUISL PELIEHUs 110- HBIX HCTOYHHKOB
CTaBJIEHHBIX 3a/1a4 B-YK-1 Bmanmers: wmetomamu moucka, coopa u 00paboTKw,
KPUTHYECKOTO aHanu3a M CHHTe3a MH(OpMAIUH; METO-
JIMKOW CHCTEMHOTO TOAXO0/Ia JUIS PEIICHHS IOCTABICHHBIX 33124
npodeccuoHaIbHbIE
Kon n HaumeHoBaHue
Kox u Haumenosanue
OObeKT unm obacTe 3Ha- . WHMKATOpa JTOCTHKE-
3anaua I1]] npogeccuoHaTbHON .
HUS HUS Ipo(hecCHOHATBHOM
KOMIIETECHITIH
KOMIETEHITHH
C6op u anamuz wuH- | TermmoBele u  aTomuble | [IK-1 cmocoben yuact- | 3-IIK-1  3HaTh: O0Ky-
(GOpMaIMOHHBIX  WC- | AJIEKTPUYECKUE CTaHIMH, | BOBaTh B COOpE M aHAJIM- | MEHTHI U CTaHIApPTHI Op-

XOMHBIX JAHHBIX JUIS
MIPOCKTUPOBAHUS

pEaKToOpel W TaporeHepa-
TOPbBI ATOMHBIX JJICKTPO-
CTaHILIMM, a TaKXKe JAPYroe
TeIJIOMEXaHN4ecKoe 000-
pyIoBaHUe COTJIACHO
npodeccuoHanbHOM  J1ed-
TEIHHOCTH; HOPMATHBHO

3¢ MCXOJHBIX JaHHBIX
TUTst IPOCKTHPOBAHUS
PHEProoObEKTOB M  UX
DIIEMEHTOB B COOTBET-
CTBUM C HOPMATHUBHOM
JIOKYMEHTaluen

raHu3alud B 0o0JacTu
IIPOEKTHOM  JEeATENBHO-
CTH; MPUHIMIIBI pabOTHI
AKCIUTYyaTUPYEMOTO 000-
pydoBaHuUs, TpyoOompo-
BOJIOB M TEXHOJOTHYE-
CKUX CHCTEM TYpOMHHO-




TEXHUYECKas JOKyMEHTa-
Mg U CUCTEMBbl CTaHJap-
THU3allMH, CHUCTEMBI JIHa-
THOCTHKH M aBTOMAaTH3H-
POBAHHOTO  yIpaBJICHUS
TEXHOJIOTHYECKUMHU  TIPO-
1eccaMu B TEIUIOAHEpre-
THKE

r'O OT/JICJICHUS
V-IIK-1 VYwmets: pabo-
TaTb C WH(OPMAIMOH-
HBIM MPOCTPAHCTBOM Ha
cepBepe  (BeO-cepBepe)
OpraHw3aluu s Xpa-
HeHus, oOMeHa M COB-
MECTHOTO  HCITOJIb30Ba-
HUS  uHGbOpMAIMK IO
MPOEKTY

B-IIK-1 Bnagers: Mmerto-
TUKaMHA  COCTaBJICHHS
JOKYMEHTAIIUH C OIHUca-
HUEM o0beMa paboT 1o
HAIPABJICHUIO TIPOCKTA;
METOJIaMHU KOHTPOJIS
KJTIOYEBBIX TIOKa3arenen
3¢ (HEeKTUBHOCTH U Kade-
CTBa 1O HAINpPaBJICHUIO

CKoe 000pyI0BaHUE
corjiacHoO npodeccruo-
HaJILHOH JIESTEIHLHOCTH;
HOPMAaTHBHO-
TEXHHYECKast
JOKYMEHTAIUS U CUCTEMBI
CTaHJapTU3AIMN; CUCTEMBI
JIMarHOCTUKH U
ABTOMAaTU3UPOBAHHOTO
YIPaBJICHUS
TEXHOJIOTHYECKUMHU  TIPO-
1eccamu B
TETIJIOOHEPTETUKE

MIPOEKTA

[IpoBenenue TerioBble [1K-5 Cnocoben npoBo- | 3-I1K-5 3uaTs:
TETUTIOTEXHUYECKUX aTOMHBIC JIUTh TEIJIOTEXHUYECKUE, | TPEOOBaHUSI HOPMATHUB-
pacueToB JIEKTPUUYECKUE THJIpaBIMYECKUE, TPOY- | HBIX MPABOBBIX aKTOB,
000pyIOBaHUS CTaHIIMU, PEAKTOPHI U TIa- | HOCTHBIE PACUETHI 110 TU- | HOPMATHUBHO-

COTJIACHO pOreHepaToOpbl ATOMHBIX MOBBIM METOIUKAM TEXHUYECKHUX ¥ METOU-
TUTIOBBIM AJIIEKTPOCTAHIIHM, a TAKKE YECKUX JOKYMEHTOB JIJIS
METOJIMKaM JIpyroe TerioMexaHuye- MPOBEJICHUS THUITOBBIX

pacyeToB
V-TIK-5 YMeTh: BBIIOI-
HATH PACYETHI 110 TUIIO-
BBIM METOJIHKAM

B-TIK-5 Bnaners: uH-
¢dbopmanoHHO-
KOMMYHHKAITHOHHBIMH
TEXHOJIOTHSIMUA, B TOM
YUCJIe  CHEIHAIU3UPO-
BaHHBIM TPOTPAMMHBIM
obecreueHueM IS
MIPOBEICHUS PACUETOB

331121‘11/1 BOCIIUTAHUS, PC€AIN3YEMBIC B PaMKaX 0CBOCHUA JUCHUIIIINHBI
B nmponecce OCBOCHUsA JaHHOHN JTUCUMIIMHEI pPeaIM3yIOTCA CICAYIOMNE 3a/la4i BOCIIMTaAaHUA:

Hanpagsiienne/ Co3nanme ycuaosuii, | Mcnosb3oBanne Bocnura- | Bopieyenue B pasHOILIaHO-

eJaH oldecreynBarO KX TeJIbHOI0 NMOTEHIHAJIA | BYI0 BHey4eOHYIO [esiTellb-
y‘leﬁﬂbIX AUCHUIIIIMH HOCTb

IIpodeccuonanbHoe | - GopMupoBaHue Hcnonws3oBanue Bocniura- 1.Opranunsanus Hay4HO-

¥ TPYAOBOE BOCIHU-
TaHue

rJ1y0OKOro OHUMa-
HUSI COLIMAIBHOM PO-
71 nipoeccuu, mo3u-
TUBHON U aKTUBHOU
YCTAHOBKH Ha IIEHHO-
CTH U30paHHOM cre-
IUAJILHOCTH, OTBET-

TEJILHOTO MOTEHIIHAJIA JTHC-
IIUIUTHH €CTECTBEHHOHAYY-
HOTO H obmenpodeccuo-
HAJILHOTO MOJTYJIS JIJIS:

- (hopMUpOBaHHMS TO3UTUB-
HOT'O OTHOIIEHHS K IPO-
(deccun nHxeHepa (KoH-

MPAKTUYECKUX KOH(DepeHIui
U BCTPEY C BeyIIMMHU CIEIH-
IUCTaMU IPEIIPUSITUN TO-
poJa v BeTepaHaMu aTOMHOM
OTpaciIu.

2. Opranuzanus 1 mpoBese-
HUE IPEIMETHBIX OJIMMINA U




CTBEHHOI'O OTHOIIIE-
HUS K nipoeccro-
HAJILHOU JeATEIbHO-
ctu, Tpyay (B14)

CTPYKTOpa, TEXHOJIOTA),
MTOHNMAHHUS €€ COIHATh-
HOW 3HAYUMOCTH U POJIU B
o0I1IecTBE, CTPEMIICHUS
ClIeI0BaTh HOPMaM IPo-
(heccuoHaTbHOM ATUKH TI0-
CPEICTBOM KOHTEKCTHOTO
00y4eHHUs, pelIeHus MpaK-
TUKO-OPUEHTUPOBAHHBIX
CUTYallMOHHBIX 3a7a4.

- opmupoBaHUs yCcTOMYU-
BOTO MHTepeca K npodec-
CHUOHAJIbHOU JeSITeNIbHOCTH,
CIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENIbHO MBICIIUTb,
MMOHUMATh 3HAYUMOCTb
npodeccuu nmocpeacTBoM
OCO3HAHHOTO BBIOOpA TEMa-
TUKU MIPOEKTOB, BBITIOIHE-
HUS TIPOCKTOB C TIOCIETY-
Io1el MyOJIMYHOM MTpe3eH-
TalMen pe3ynbTaToB, B TOM
yuciie 000CHOBaHUEM HX
COLIMAJIBHOM U IIpaKTHUye-
CKOI 3HAYMMOCTH;

- (opMupoBaHUS HABBIKOB
KOMaHIHOU padoThI, B TOM
YHCIIe pean3aiy pa3iny-
HBIX MPOEKTHBIX poJyiel
(unep, UCTIOTHUTENb, aHA-
JUTHK U TIP.) OCPEICTBOM
BBITIOJTHEHUS] COBMECTHBIX
IIPOEKTOB.

y4acTue B KOHKypcax Mpo-
(heccHOHATPHOTO MacTePCTBA.
3.Y4acTHe B €KEerogHbIX aK-
oUuAax CTYI[CH‘-IGCKI/IX CTpOH-
TEJIbHBIX OTPSIJIOB

IIpogeccnonanbHoe
U TPYAOBOE BOCIIH-
TaHue

- (hopmupoBanue
HICUXOJIOTHYECKOM
TOTOBHOCTH K TIPO-
deccroHanbHOM nes-
TEJIBHOCTH TI0 U3-
OpaHHOI npodeccun
(B15)

Hcnonws3oBanue Bocnura-
TEJILHOTO MOTEHIMAajIa JI1C-
LIUTUTAH o01enpodeccuo-
HAJILHOTO MOJYJIS JUISL:

- (hopmupoBaHus ycTOWYU-
BOTO MHTepeca K mpodec-
CHOHAJIbHOM AeSITEIBHOCTH,
NOTPeOHOCTH B JIOCTHOKE-
HUM pe3yibTaTa, MOHNMa-
HUS QYHKIIMOHAIBHBIX 0051-
3aHHOCTEH U 3aja4 n30paH-
HOM npodeccnoHaIbHON
JeSITeTbHOCTH, TyBCTBA
npodeccnoHanbHOM OTBET-
CTBEHHOCTH Yepe3 BBITION-
HEHHE y4yeOHBIX, B TOM
qrcie TMPaKTUYECKHX 3a-
JaHUU, TpeOYIOIUX CTPO-
TOro COOTIOICHUS TTPABUI
TEXHUKU 0€30IaCHOCTU U
MHCTPYKLUH 1o paboTe ¢
000pyIOBaHUEM B paMKax
71a00PaTOPHOTO MPAKTHKY-

1.Opranusaius Hay4HoO-
NPaKTUYECKUX KOH(pEpEHIIH
Y BCTPEY C BEIYIUMH CIEIH-
JIMCTaMU TPEANPUATHIH TO-
poJa v BeTepaHaMu aTOMHOM
OTpaciH.

2. Opranu3anus 1 mposese-
HUE MPEIMETHBIX OJUMIIHAM U
ydJacTHe B KOHKYpCax Ipo-
(eccroHaTbHOTO MacTepCTBa.
3.YyacTue B €XKeroJHbIX aK-
LUSAX CTYACHYECKHX CTPOHU-
TEILHBIX OTPSIOB




| e,

CTpykTypa u coaep:kaHue y4eOHOM TMCUHUILIIMHBI
Jucuurnuna npenojaercs cTyienTam B 4-om cemectpe. OO01as Tpy10eMKOCTb TUCIUTLTUHBI COCTaB-

JIseT 8 3a4eTHBIX eInHUI, 288 ak. yaca.

KaJsiennapHblil 1U1aH

Ne Ne HanmenoBanue pas- Bunel yueOHoit nestenbHo- | Atrectauus | Makcumals-
P nena (TeMbl) TUCIIH- cTH (B 4acax) pasnena HBIN Oasn
a e TUTHHBI (dpopma) 3a
3 M paznen
@]
pil| bI 2 QS)
e = >
AR
- = | B = |
a o = o = o
s = o X 3
(5} Z | O < O
Q o < o =%
aa) =R = @)
1 [Tousitue o termorex- | 70/1| 1 | /1 | 2 64/2
1 HUYECKHX, TETIOdHEP-

TCTHYCCKHUX U TCIIIO-
TCXHOJIOTHYCCKHUX IIPO-
neccax.

2 TennoTeXHuYecKue 722 1 | 1/1 | 2/1 | 66/2 KIJI 25
HPOLIECCHI B TEIIIOBHEP-
FETUKE [IEPEHOCA TEII-
JIOTBI

3 | Temnosuepretuueckue | 70/1| 2 | 2/1 | 2 64/2
2 MIPOLIECCHI B TEIIODHEP-
FeTHKE C BOJSIHBIM I1a-
pom

4 Tennorexuonoruueckue | 71/2 | 2 | 2/1 | 2/1 | 65/3 KIJI 25
HIPOLIECCHI B TEIJIODHEP-
reTHUKE TPAHCIIOPTHPO-
BAaHMUS TEILIOTHI

Buja npomMeXyTO4YHOI aTTecTaluu 288/ 6 |6/4 |82 |259/9 ) 50

* - COKpalieHHOE HauMEHOBaHUE (DOPMBI KOHTPOJIS

** - cymMMa MakCUMAaNbHBIX 0aJIOB JT0JDKHA ObITH paBHa 100 3a ceMecTp, BKIItoUas 3a4eT U (WIH) IK3a-
MeH

CoxkpaiieHHOe HauMeHOBaHHe (POPM TEKYIIIET0 KOHTPOJIIS U aTTEeCTAIH Pa3/IeNoB:

O0o3Hauenue ITos1HOE HAMMeEHOBaHUE
KJI KomiokBuym
] OK3aMeH

Coaep:xaHue JIEKIIMOHHOTO Kypca

Y4yeoHO- Me-
TOAHUYECKOE
odecreyeHue

TeMpbl JIeKIUH. Bcero
Bonpocsl, oTpadaTsiBaeMble Ha JIEKIIUA yacoB

1 2 3




Jlexyus 1:

DU3HKO-XUMHUYECKUE OCHOBBI TETUIOTEXHUYECKUX, TETLIOHEPTeTH-
YECKHUX U TEIUIOTEXHOJIOTMYECKHUX MPOIIECCOB B TEIIOIHEPTETHUKE.

CyurHocTh NpoIeccoB.

[IpuHUMIINANbHBIE pa3IUYus.

TepMuHoOIOTHS.

Hcropust pa3BUTHA U IEPCIEKTUBBI PA3BUTHS IPOLIECCOB

1-6

Jlexyus 2:

®du3nka MpoueccoB KUICHHUS W KOHJCHCAIINH, TIepeada TCIUIOThI IIPH
KHUIICHUW Y KOHJICHCAITH, MHTCHCU(PUKAIUS TPOIIECCOB, BIHSHIEC
CBOMCTB TEIJIOHOCHUTEJIS M TEIIONEPEIA0IeH TOBEPXHOCTH HA WH-
TEHCUBHOCTD MEPEIayy TEIIIOTHI.

TemmosHepreTHYECKUe MPOIECChl: HAarpeBaHKe, OXJIaXKICHUE, ITOTY-
YEeHHE TeIlIa C BBICOKOTEMIIEPATYPHBIMH ITapaMeTpaMu, IIEPEHOC TETl-
Jla M3JIyYCHUEM U BBICOKOTEMIICPATyPHOM KOHBEKIIMEH, TEIIO0OMEH
[IpY KUTICHUH U KOH/ICHCAIUH.

MexaHu3M nepeiavyn TeIUIOThI P U3TYYCHUH.

XapakTepUCTUKH U3ITydeHUs, THTCHCU(DHUKAIIHS ITepeIadyl TeTIOThI
U3JTyYCHUEM

Jlexyus 3:

BonsHoit map, cBoiicTBa BOASHOTO Tapa, OCHOBHBIE MTAPOBHIE MPO-
necchl 1 ux uzoopaxkenue B PV, TS u HS muarpammax, nucreuenue na-
POB Uepe3 Ccoria U Haca/IKi, OCHOBHBIE CXEMBbI IIPEBPAILCHUS SJHEPTHU
napa B MEXaHHYECKYIO (3JIEKTPUUECKYIO) SHEPTHIO.

TeruosHepreTHuecKre NpoLECcChl: MPeoOpa3oBaHue TeIIa B padboTy,
MOJTy4YEeHHUE TEKTPUIECKOIN SHEPTHH, TIOTYICHUE XOJI01a U TETIOBOM
SHEPruu

Jlexyus4.:

TennoTexHOIOTHYEeCKHE MPOIECCh: TEINIOHOCUTENH, CBOMCTBA BO-
IIbI, BOJSTHOTO TIapa M BO3yXa, MOJIYYEHUE U TPAHCIIOPTUPOBAHUE TETI-
JIOHOCUTEJIEH.

1-6

IlepeyeHb NPAKTHYECKUX 3aAHATHH

YyeoHo- MeTo-

Tema npakTuueckoro 3ansTusi. Bonpocsl, orpadarbi- Bcero
au4YecKoe odec-
BaeMble Ha IPAKTHYECKOM 3aHATHH 4acoB
nevyeHue
1 2 3
[MpuntunuansHas cxema TOL. Pa3znenenne mporeccoB Ha TEIUIO- 2 1-6
TE€XHUYECKHE, TEIUIOHEPreTHUECKUE U TeMJIOTEXHOJOTHYECKHUE.
Cropanne tormBa. [IpoaykTel cropanue. [lepenaua Termmna ten- 2 1-6
aoHocutensaM. TerutoBoil Gananc. OnpezneneHne MOBEPXHOCTH TeTI-
J000MEHa ITPH BBICOKOTEMITEPATYPHON KOHBEKLIUU U MPU U3ITYyUEHUH
PacueTr mporeccoB TEIUIOBHEPreTHKH 0 JAUarpaMmaM BOJSHOTO 2 1-6
napa v BIQKHOTO BO3/IyXa
[ToaroToBka TEMJIOHOCUTENEH, PHEPTETHUECKUE PacUeThl TPaHC- 2 1-6
MOPTHUPOBAHUSA TCIIJIOTEI.
Ilepeuyensb 1abopaTOPHBIX padoT
. Y4eOHO- MeTO-
HaumenoBanue j1abopaTropHoii pa6orsl. Bonpocsl, o1- Bcero THecKoe 06ec
padaTbiBaemMble HA JJA00OPATOPHOM 3aHATUM 4yacoB
neyeHue
1 2 3




Omnpenenenne ko3P puIeHTa TEIO0TAAYH TPU KUTICHUH 1 1-6

Onpenenenne ko3 duimenTa TemI00TIa4u METOA0M rOPU30H- 1 1-6
TAJILHOM TPYOBI ITpH CBOOOTHOM KOHBEKITHH.

Onpenenenne Ko3pUIIUEHTA TEIIONEpPEIadH. 2 1-6

OmnpeneneHne mapaMmeTpoB BIAKHOTO BO31yXa, i-0 muarpamma, 2 1-6
IICUXPOMETPUYECKUNA METO/,.

3aIlaHl/Iﬂ JJIA CaMOCTOSITEJILHOM paGOTLI CTYACHTOB

Y4ye0Ho- MeTO-

Bcero
Bomnipocsl 111 caMOCTOSITEILHOTO U3yUYeHUs (3aaHusl) YACOB augeckoe odec-
neyeHue
1 2 3
OCHOBHBIE TETUIOTEXHUYECKUE, TETUIOIHEPTETUUECKHIE B TeTUIOTEX- 64 1-6

HoJslornyeckue nporeccol Ha TOL. VX posib B IPOU3BOJCTBE TEILIOTHI,
X0J10/1a U MEXaHUYECKOW SHEPrUU

BricokoTemMmiepaTypHbie MPOLECCH MOTYYEHHUS TETIIOTHI IPU CTO- 66 1-6
panuu TormBa. TBepoe, )KUIKOE 1 ra30000pa3HOE TOIUIUBO, IPUME-
HSEMOE B TEIUIOIHEPIeTHKE, XapaKTEPUCTUKHU TOIUIMBA, PacueT Mpo-
IIECCOB CrOpPaHUsl, CBOMCTBA NPOYKTOB CTOPAHUSI.

[Momyyenne x00/1a, XOJIOIMIBHBIE areHThl, TPeOOBaHUS K XOJIO- 64 1-6
JMIIBHBIM areHTaM, UCIIOJIb30BaHUE X0JI0/1a B TEXHOJIOTMYECKOM MpO-
necce. [IpuHIMNManbHbIe CXeMBI OTYYCHUS X0JI0/1a

[Iporecchl HarpeBaHus, TEIMJIOHOCUTEIH, CBOMCTBA TEIJIOHOCUTE- 65 1-6
JIeid, TOATOTOBKA TETJIOHOCUTENEH, TPaHCIIOPTUPOBAHUE TEILIOBOU
SHEPIHHU U €e Tepeiada MOTPEOUTEI0, TPUHIMITHAIBHBIC CXEMBI T0-
JTYyYSHUS ¥ TePEIavu TeTUIOTHI

KonTpoabnas padora.

KonTpomnbHast paboTa coaep uT 4eThIpe 3a1a4u.
Howmep BapuaHTa HCXOIHBIX JAaHHBIX BBIOMpAeTCs U3 TaOJIMIl K KaXKI0i 3a7aye B COOTBETCTBUU C I1O-
cnenHel nndpoil HoMepa 3a4eTHON KHUKKH.

3agaua 1
Onpenenuth TEIUIOTY CTOpPaHUs MPHUPOJHOTO Ta3a Yyepe3 HU3IIYIO TeIoTy cropanus. O0beM u cocTaB
MPHUPOJIHOTO Ta3a pabodyro Maccy yka3aH B Tabmurie. [IpeBapuTebHO BEIYMCIIHTE COCTaB Ha Pabodyro
maccy ans CqHio

ITocnenuss CH, CsHs Vv
madpa madpa ’
0 96,48 0,88 6
1 96,84 0,86 3
2 97,00 0,84 7
3 97,02 0,82 2
4 97,22 0,80 8
5 97,42 0,80 4
6 97,66 0,79 9
7 97,91 0,77 5




8 98,12 0,75 7
9 98,44 0,75 5

3agaua 2

OnpeaenuTh pacxo.1 TEIIOHOCUTES, IJIs TIepEeHOCca TEIIOTHI, TOJIYYCHHOU 10 Pe3yJIbTaTaM PEIICHUS
MpeabIayIIeH 3a/1auu AJI TeIUIOHOCUTEIICH, YKa3aHHBIX B TAOJIUIIE JJIS Pa3JIMYHBIX TEMIIEPATyp TEIJIOHOCH-
0 0
tens Ha Bxone ty ~C u BbIXoge HarpeBarens tk C

ITocnenusas | Temnonocurens tm, .
nudpa

mudpa

0 BOJIa 20 70
1 HACBILLEHHBIN BOASIHON Hap 100 140
2 TpanchopMaTOpHOE MaCiIO 50 90
3 BOJIa 20 40
4 HACBILLEHHBIN BOASIHON Hap 100 115
5 TpanchopMaTOpHOE MaCiIO 50 60
6 BOJIa 20 30
7 HaCBILLEHHBIN BOASIHON Hap 100 125
8 TpaHcGopMaTOpHOE MaCIIO 50 75
9 BOJIa 20 50

3amaua 3
OnpenenuTh MOBEPXHOCTH TEIIOOOMEHA KOPUIOPHOTO ITydka TPyO MPpH BHICOKOTEMITEPATYPHOI KOH-
BEKIIMH MTPOYKTOB CTOPAHHUS C TEMIIEPATypOit T..0C u T, °C MIPU CKOPOCTH JIBMKEHUS Ta3a Vy. U MaCCOBOM
pacxozae M, cuutas TeIJIOTEXHUYECKHE CBOMCTBA ra3a Kak YuCTOro Bo3ayxa. TemnmoHOCUTelNb, €ro pacXxo u
TeMIepaTypa NIPUHUMAIOTCS U3 YCIOBUH TpeabIIyIIei 3a1aun

[Mocnennsis | MrasoB | Ty T

nudpa kr/mua | °C o°c v
mugpa m/c
0 16 200 150 1,5
1 21 150 120 2,0
2 25 210 180 1,8
3 30 270 250 1,6
4 25 220 195 1,4
5 19 170 145 2,0
6 22 200 175 2,2
7 25 230 205 1,8
8 34 320 295 1,5




9 18 140 120 2,0

3amaua 4

Onpenenutsb 3aTpaThl SHEPIUM HA IEPEMELIECHUE TEIIOHOCUTENS B KPYIJION TpyOe 1O yCIOBUIM
npeabIAyIei 3a1a4n, eciu JuuHa TpyOsl L meTpoB. CKOpOCTh nepeMenieHus TeIIOHOCUTENs V M/c

IMocnenusas TeruioHoCUTEH L, m V m/c
nudpa mudpa

0 BOJA 2

1 HACBILLICHHBIN BOASHOM TIap 18
2 TpanchopMaTOpHOE MaCiIO 1
3 BOJA 2,5
4 HACBIIICHHBIA BOASHON ap 22
5 TpaHcHOopMaTOPHOE MaCIIO 0,8
6 BOJIA 15
7 HACBIIEHHBIA BOISIHOW TIap 15
8 TpaHcHopMaTOPHOE MaCIIO 05
9 BOJA 3

KonTponbHas paboTa BBINONHIETCA B yUeHUYECKOW TETPaau WM Ha OJHOW CTOPOHE JIHCTa
dopmata A4 pykonucHbsIM criocoboM. Jlonmyckaercs HaOupaTh Ha KOMIBIOTEPE U pacredaThiBaTh HA IPUH-
Tepe Ha OJTHOM cTopoHe cTanAapTHOro aucta popmara A4. Ilpudt: Times New Roman, BeicoTa 14; un-
TepBaJ — MOJTYTOPHBIN, BEIPABHUBAHUE TEKCTA - 110 IITUPUHE.

PacueTrHo-rpaduueckasi padora He NpelyCMOTPEHAa Y4eOHbIM  ILIAHOM
KypcoBasi padora He npexycMOTpeHa y4eOHbIM  IJIAHOM

Oo0pa3oBare/ibHbIEC TEXHOJIOTHH
HpI/I peaj3anuun yqe6Hor0 MaTepHalia Kypca UCHOJIB3YHOTCA pa3JINYHBIC 06pa3OBaTeJ'IBHBIe TEXHOJIO-

T'MH, CIOCOOCTBYIOIIME CO3/1aHUI0 aTMOC(EpPhl CBOOOIHON U TBOPUECKOM TUCKYCCHH KaK MEXIY IpernoiaBa-
TEJIEM M CTYJEHTaMH, TaKk U B CTyJeH4ecKoi rpymme. Llenbio npu 3ToM sBisieTcs BbIpabOTKa y CTYIEHTOB
HaBBIKOB M KOMIIETCHIIMM, IO3BOJISIOIIMX CAaMOCTOATENIBHO BECTH HCCIEAOBATENBCKYI0O W HAy4YHO-
Mearoru4ecKyro padboTy.

HpaKTI/I'-IeCKaH IMOATOTOBKA IIpH p€aIn3alun yqe6H0171 JAUCHUIITIMHBI OPTraHU3yETCA IMYyTEM IMPOBCACHM A
MPAKTUYCCKUX 33H$ITI/II71, npeaycMaTpuBarOmnx yd4acTue 06y11a10m1/1x051 B BBIIIOJIHEHUU OTACIBHBIX 3JIEMCH-
TOB paloT, CBsI3aHHBIX ¢ Oynymeil npodeccHoHaIbHON NesITeTIbHOCTHIO.

[TpakTyeckas MOArOTOBKA TaKKe BKIIOYAET B ce0s 3aHATHUA JICKIIMOHHOIO THIA, KOTOpPhIE Mpedy-
CMaTpHBAIOT Iepenady ydeOHoW mHpopMmanuu o0ydaromuMmcs, He0OXOJUMOM /ISl TTOCJIEAYIOIETO BhIMOJI-
HEHMs paloT, CBSI3aHHBIX ¢ OyaymIel mpohecCuoOHaTBbHON AEATENbHOCTHIO.

AynuUTOpHBIE 3aHATHUS MPOBOASATCS B BUJE JIEKIUN B ayauTopuu ¢ ucrosnb3oBanueM [IK u komrbio-
TEPHOT'O MPOEKTOpPa, MPAKTUUYECKUX 3aHIATUH, ¢ ucnoiab3oBanueM IIK mpu nposeaenun pacueros. Jlabopa-
TOpHbIE pabOTHI MPOBOAATCSA Ha JIabOpaTOpHBIX ycTaHOBKax. CaMocTosiTeNnbHas paboTa CTYIEHTOB MPOBO-
JIUTCS TIOJ] PYKOBOJICTBOM IIPENOAABaTENEH, C OKa3aHUEM KOHCYJIBTAMI U ITOMOIIY IIPU NOATOTOBKE K KOH-



TPOJIbHBIM pa60TaM, BBIIIOJIHCHHUHN JOMAaIITHUX Sa,Z[aHI/Iﬁ

q)OHIl OLCHOYHbBLIX CPEACTB

DOoH/T OLIEHOYHBIX CPECTB IO AUCIHUIUIMHE 00ECIIeYNBALT TPOBEPKY OCBOCHUS TNIAHUPYEMBIX PE3yJib-
TaTOB 00yuYeHHs (KOMIIETEHIMHA U MX HHIMKATOPOB) IMOCPEICTBOM MEPONPHUATHI TEKYILETro, pyOSIKHOTO |
POMEKYTOYHOT'O KOHTPOJISI IO AUCIUITIIMHE.

CBs13b MeXIly (POPMHUPYEMBIMH KOMIIETEHIIMSIMU U (POpMaMH KOHTPOJISI UX OCBOCHHUS MPEICTABICHA B
clenyromen Tabmure:

Kox u Haumeno-

Ne /it HanmenoBanue KkoHTpoaupye- BaHUE UHIHUKATOpa HanmenoBanue
B MBIX pa3fiesoB (TEMBbI) JOCTHKEHUS KOM- OLICHOYHOI'O CPEICTBA
neTeHIuN

Bxo/1HOM KOHTPOJIb

BOHpOCBI BXOOHOI'O KOH-

1 BxoHO KOHTPOJIb
TPOJIA
ATTecTanus pa3eNoB, TEKYyIIUI KOHTPOJIb YCIIEBAEMOCTH
2 TennorexHUYeCKue MpoIecChl B ITK-1, TIK-5, VK-1
TEIUIOPHEPTETUKE IIEPEHOCa Komtoxksuym
TEIJIOTHI
3 TernoTexHoNnornyecKux npo- [1K-1, IIK-5, YK-1 Komtoxksuym
LIECCHI B TETIODHEPTETUKE
TPaHCIIOPTUPOBAHMUSI TEIUIOTHI
IIpomesxxkyTrouHas arrectauus
4 DK3amMeH [1K-1, IIK-5, YK-1 Bomnpocsl k 3x3ameny

Bonpocsl BXOAHOT0 KOHTPOJIS.
1.YT0 Ha3pIBaeTCs UACAIbHBIM ra3oM?
2. Yro Ha3pIBacTCA peAbHBIM razom?
3. Uro Ha3bIBaeTCs apaMeTpaMM COCTOSHUSA ra3a?
4. HazoBHTE OCHOBHBIE ITAPAMETPBI, XapaKTEPU3YIOIINE I'a3 B JaHHOM COCTOSIHUH.
5. Kak 0603Hauar0Tcs OCHOBHBIE ITapaMETPhbl COCTOSHUS, YKa)KUTE UX PA3MEPHOCTD.
6. HazoBuTe npubopsl, KOTOPHIMU MOKHO U3MEPSITH MTapaMeTpPhbl COCTOSHUS.
7. YeM oTamyaeTcs MEXIyHapOAHas [IKala TEMIEPATyp OT aOCOIOTHOM HIKabl?
8. Hamumure 3aBUCUMOCTh MEXTy aOCOTIOTHON M TPAKTUYECKON CTOTpayCHOM
TEeMIIEpaTypaMHu.
9. Urto Takoe N30BITOUYHOE U A0COMIOTHOE AaBieHue?
10. YeM u3mepstoT N30BITOYHOE JABIEHUE U KAK OMPEAEISIOT HCTUHHOE
a0co0THOE J1aBjeHue?
11. Kakoe naBneHne U3Meps0T: MAHOMETPOM, 0apOMETPOM, BaKyyMMETPOM?
12. Yemy paBen onuH [lackans?
13. Yemy paBen 1 MM BoASIHOTO ¢TOJ10a, B MacKaysix?
14. Yemy paBeH 1 MM pTyTHOTO CTOJ0a, B MacKasax?
15. ®usnueckas cymHocTs 3akoHa boina-MapuoTra.
16. dusnueckas cymHocTs 3akoHa [llaps.
17. ®dusnueckas cymHocTs 3akoHa ['eit-JIroccaka.
18. Uro Takoe HOpMasibHbIE (PU3NYECKHE YCIOBUS M YEMY PAaBHBI B 3TOM Ciydae
JIaBJICHHUE U TemIepaTypa?
19. Yro Takoe mIoTHOCTh BenecTBa?
20. Yto Takoe yaenbHbIi 00beM?
21. Yto Takoe Temneparypa?



10.

11.

12.
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10.

22. Yto Takoe Teruiora’?

23. Yto Takoe sHeprus’?

24. Y10 TaKkoe MOIIHOCTE?
25. Yro Takoe paboTa raza?

Bonpochbl K NPOMEKYTOYHOMY TeCTHPOBAHHIO
KoanokBuym Nel

Yro sBisieTcS MOTEHIMAIOM IiepeHoca TerioThl? [lepeuncnure 31eMeHTapHbIe BUABI TEIUI000MEHA.
Uro Takoe Teruonepenavya? Uro Takoe TEIIONPOBOAHOCTH? UTo Takoe Ko (GUIIMEHT TeTTOMpPOBOIHO-
CTH MaTepuaya?

Hanummre hopmyiy TEmI0BOTro MOTOKa, MEPe1aBacMOro TEIIOMPOBOTHOCTHIO B MHOTOCIIOMHOM CTEHKE
IIPY U3BECTHBIX TEMIIEPATYPAaX BHYTPEHHEH t; U HAPYKHOMU ty MOBEPXHOCTEN.

Yo Takoe TEpMUUECKOE CONIPOTUBIICHHUE?

Yro takoe koHBekLuA? Hanumunre Gpopmyiny TEmIOBOro NoToka, NepeaaBaeMoro KOHBEKLUEH OT BO31y-
Xa K nmoBepxHoctu. duznyeckuit cMbICi K03 puiineHTa KOHBEKTUBHOM TEIUIOOTAAYH.

Yro takoe n3nmydenne? Hamummre GopMyIry TEIUIOBOTO MOTOKA, IEPEIABAEMOTO H3ITyYeHHEM OT OJTHOU
MOBEPXHOCTH K Apyroi. ®usndeckuii cMpICT K03 PULmeHTa JIyducToi TerIo0TIauH.

Hanummre ¢popmyity TemnoBoro noToka, nepe1aBaéMoro 3a cueT TeIIonepeaadn OT BHYTPEHHEN cpebl
C TEMIIEPATYPOH ty K HAPYKHOM € TEMIIEPATYpOil t,; 4epe3 MHOTOCIIONHYIO CTEHKY.

HavepTuTe KaueCTBEHHYIO KapTUHKY PACIIPEACICHUS TEMIIEPATYPhI B ABYXCIOWHOM CTEHKE IIPU U3-
BECTHBIX TEMIIEpAaTypax OKPYKAIOLIUX Cpesl ty U ty, €Cu A>Ao.

HavepTuTe KaueCTBEHHYIO KapTUHKY PACIIPEAEICHUS TEMIIEPATYPhI B ABYXCIOWHOM CTEHKE IIPU U3-
BECTHBIX TEMIIEpaTypax OKPYKAIOLIUX cpefl ty U t,, eciu A <Ap.

Hanummure ¢popmyiy 1 onpeneneHus: TeMrepaTypbl BHyTPEHHEH TOBEPXHOCTH JIBYXCIOWHON CTEHKH
B IIPY U3BECTHBIX TEMIIEpATypax Cpef ty U ty, TONMMHAX CJI0EB 81 U O2, KO PHUIMEHTAX TEILIONPOBO/I-
HOCTH M U Ap.

Hanummre hopmyiny nis onpeneneHus: TeMrepaTypbl Hapy>KHON TOBEPXHOCTHU ABYXCIIONHON CTEHKH Ty
B IIPY U3BECTHBIX TEMIIEpaTypax Cpe t U ty, TONMMHAX CI0EB 81 U O2, KO PUIMEHTAX TEIIIONPOBO/I-
HOCTH A1 U Ap.

Hanummre popmyny ais onpeaeneHus TeMIepaTypbl MEXy CI0SMHU IBYXCIOHHON CTEHKH t TP U3-
BECTHBIX TEMIIEpaTypax cpe ty U ty, TOIMMHAX CIO0EB O1 U Oz, KO PUIIMEHTaX TETJIONPOBOIHOCTH A1 U
A2

Bonpochbl K NpoOMeKyTOYHOMY TeCTHPOBAHUIO
KonnokBuym Ne2

Braxnsrit Bo3ayx. Knaccudukarms.

OCHOBHBIE TTapaMeTPhI BJIAKHOTO BO3IyXa.

I-d- nuarpaMma BIIaXKHOTO BO3yXa.

Ornpezenenue napaMmeTpoB BO3yXa.

Bonasnoit nap.

Temneparypa TOUKH pOChl U MOKPOT'O TEPMOMETPA.

Ompenenenue mapaMmeTpoB mapa.

I-S muarpamMma BOJISIHOTO TIapa.

HpoccenrpoBaHue razos.

Ucreuenue razos. OnpeneneHne CKOPOCTH UCTeUEHUs. Pacxom npu ucTeueHun .
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Bomnpocskl Kk 3xk3aMeny

[ToHsATHE TENMIOTEXHUYECKOT O, TEIUIOIHEPTETUUECKOT0, TEINIOTEXHOJIOTMYECKOT 0 ITpolecca. B uem pas-
HHULIA

[Tonyyenue TenIOTHI OT ABIMOBBIX I'a30B, JIOCTOMHCTBA U HEJOCTATKH.
TBepoe TOMIMBO, BUJIbI, COCTaB.

Kunakoe TonmanBO, BUIBI, COCTaB.

["a3000pa3zHoOe TOIIMBO, BUIBI, COCTAB.

XapakTepruCTUKH TOILIMBA.

Peaknuu cropanus tommsa.

[IpoayKThl CropaHusi U UX CBOWMCTBA.

Termnoo6MeH KOHBEKIUEH, HHTEHCUBHOCTD TEIIOOOMEHa.

. TenmooOMeH U3TydeHHEeM, HHTCHCUBHOCTh TETUIOOOMEHA.

. UHTeHCHuKkanms TermiooOMeHa Mpy KUICHUH.

. UnTeHcudukanus TemioooMeHa npu KOHASHCAIUH.

. Bmusitaue ¢pu3ndeckux CBONCTB MOBEPXHOCTH TEINIOOOMEHA HA MHTCHCUBHOCTH TEINIOOOMEHA.
. [logoOue B mporieccax nepeaadu TEIIIOTHI.

. [IpeoOpaszoBaHme TEIOTH B Pa0OTY B TAPOCHIIOBOM ITHKIIC.

. [IpeobpazoBanue TEMIOTH B pabOTy B ABUraTesie BHYTPEHHETrO CTOPaHUs

. Mcreuenue mapa u3 comnna Jlapans.

. [lonyyenue xon0/1a U3 TEMJIOBOM YHEPTUU.

. [Ipouieccel cxaTust Bo3ayxa.

. [ToBeimenwue 3(h(PEeKTUBHOCTH TETUIOIHEPTETHUECKOTO MPOIIECcCa TPH COBMECTHON BBIPAOOTKH JICKTPH-

YECKOM U TEIUIOBOM YHEPTUH.

TenyoHocuTeny B TEIVIOTEXHOJIOTMYECKUX MPOLIECCaX U TPEOOBAaHUS K HUM.
TpyOorpoBoAbI U UX XaPaKTEPUCTUKH.

TpeboBanus K TEII00OMEHHOM anmaparype.

CaolicTBa Bo3ayXa.

JlnarpamMma BJIaXKHOTO BO3lyXa.

IIpoueccel cxaThsi, HarpeBaHUs U OXJIAKICHUS BO31yXa.
BozasiHoM nap u ero cBoicTBa.

[Iponeccsl momy4yeHus: BOASHOTO Napa, €ro Harpes, CkaTue mnapa.
[IpomexyTO4HBIE TENIIOHOCUTEIH B TEIJIOOHEPTETUKE
Bonomnoaroroska va TOLI.

IIkaabl oeHKH 00pa30BaATEJIbHBIX J0CTHKEHUM
3K3aMCH

Baiabl Onenka
(pEUTUHTOBOH | IK3aMeHa TpeOoBaHMsI K 3HAHUAM
OIICHKH) (6amel 3a OT-

BCTHI HA DK3a-
MEHE)

90-100 «OMIUYHON O1eHKa «OTJIIMYHO» BBICTABISIETCS] CTY/ICHTY, €CIIH OH TITyOOKO U
NPOYHO YCBOMJI IPOTPAMMHBIN MaTepHuall, HCUSPIBIBAIOIIE, TOCIEH0-
BaTEJIbHO, YETKO M JIOTHYECKU CTPOHHO €ro M3JIaraer, yMeeT TECHO
YBSI3BIBATh TEOPHUIO C MPAKTHKOM, CBOOOIHO CHPABIISETCS C 33a4aMH,
BOIMPOCAMH M JAPYTMMU BHUIAMHU MPUMEHECHUS 3HAHHIA, IPHYEM HE 3a-
TPYIHSETCS C OTBETOM IIPU BUIOM3MEHEHUH 33J[aHUil, NCIIONb3yeT B
OTBETE MaTepuall MOHOTpapUIECKO JTUTEpaTyphl, IPABUIBHO 000CHO-
BBIBACT NPUHSITOE PEUICHHUE, BIIAICET PA3HOCTOPOHHMMHU HAaBBIKAMU M




IIPUEMaMU BBIIIOJIHEHMS IIPAKTUYECKUX 3a1a4.
3anuceIBaeT pacueTHbIC (POPMYIIBL, OOBSICHAET UX 3HAUCHHE, TIepeurc-
JI1€T OCHOBHBIE 3aKOHBI, 3AIIMCHIBAET MATEMATUYECKUE BBIPAKEHHS OC-
HOBHBIX 3aKOHOB.

70-89 «XOpouLoy OreHKa «XOpOII0Y BBICTABIISACTCS CTYACHTY, €CJIM OH TBEPIO 3HAET
MaTtepHa, FPaMOTHO ¥ 0 CYLIECTBY U3JIaraeT ero, He JOMycKas CyIie-
CTBEHHBIX HETOUYHOCTEH B OTBETE Ha BOIIPOC, NPAaBUJIBHO ITPUMCHACT
TEOPETUYCCKHE MOJIOKEHHS TIPH PEIICHUH IPAKTUYECKUX BOIIPOCOB U
3ajaa4d, BJ1aaccT HCO6XOZ[I/IMBIMI/I HaBbIKaMU U IpUEMaMH1 UX BBIITOJIHC-

HUSL.
60-69 «y0081€me0o- OreHKa «y0BIETBOPUTEIHHOY» BBICTABIISICTCS CTYICHTY, €CJIA OH UME-
PUMENbHOY €T 3HAHUS TOJILKO OCHOBHOTO MaTepualia, HO He YCBOMJI €ro JIeTajeH,

JIOITyCKAaeT HETOUYHOCTH, HEAOCTATOUHO MTPAaBUIIbHBIE (DOPMYITUPOBKH,
HapYyIICHHs JOTUYECKON IIOCIEN0BATENBHOCTH B U3JI0KEHUH IIPO-
IPAaMMHOTI0 MaTEpHUaJIa, UCIIBITHIBACT 3aTPYAHEHUS IIPU BBIIIOJHEHUU
IPAaKTUYECKUX paboT.

0-59 «Heyoose- OrneHKa «HEyI0BIETBOPUTEIBHO» BBICTABIIAETCS CTYAEHTY, KOTOPBIN
meopumenvbHoy | He 3HaeT 3HAYUTEIbHON YaCTH IPOrpaMMHOI0 MaTepuaa, 10IyCcKaeT
CyIIIECTBEHHBIE OIIMOKH, HEYBEPEHHO, C OOJIBIIUMHU 3aTPYAHEHUSIMHI
BBITIOJIHSIET MPAKTU4ECKUe padboThl. Kak mpaBuiio, OreHKa «HeyIoBIIe-
TBOPUTEIBFHOY» CTABUTCS CTYACHTaM, KOTOPBIE HE MOTYT IMPOJIOIKUTH
o0ydeHue 6e3 JOMOTHUTENBHBIX 3aHATHI 110 COOTBETCTBYIOLICH AMC-
IUTUTIHE.

YyebHO-MeTOAN4YeCcKOe U MHPOPMAIIHOHHOE o0ecniedyeHre YyUeOHOH IMCIUIIIHHbBI
OcHoBHas nuTeparypa:

1. CrosnoB, H. . TeopeTnueckre OCHOBHI TEIJIOTEXHUKHU (TEXHUYECKasi TEPMOJUHAMUKA U TETJIOMAC-
coobmen) : yuebnoe nocodbue / H. 1. Crosinos, C. C. CmupHos, A. B. CmupuoBa. — Crasponons : CKOVY,
2014. — 225 c. https://e.lanbook.com/book/155167

2. OBunHHUKOB, 0. B. OcHoBHI TeruioTexHukd : yueOHuk / FO. B. OBunnHmKOB, C. JI. Enuctparos, HO.
W. lapoB. — HoBocubupck : HI'TY, 2018. — 554 c. https://e.lanbook.com/book/118139

JlonmonHuTenpHas TuTEpaTypa:

3. Hp10ommH, b. C. OCHOBBI TEXHUYECKOW TEPMOJAMHAMUKH U TETUIOTEXHUKH : yaeOHoe ocooue / b. C.
Jp16mmH. — Tlepms : TTHUITY, 2013. — 116 c. https://e.lanbook.com/book/160383

4. HNcakxosa, 1. B. CtpoeHue 1 cBoiicTBa NOAM(PYHKIMOHATIBHBIX MAaTEPHAIOB U HAHOKOMITO3UTOB :
yuebHoe nocodue / 1. B. Mcakosa, H. H. Uypuioa. — Kemeposo : Ky3I'TY umenu T.®. ['opbayesa,
2019. — 68 c. https://e.lanbook.com/book/122212

5. Ycrunos H.A. Tepmoaunamuka. MeT.ykas. K BbIIL J1a0. pa0.mo Kypcy «TexHudeckas TepMoIuHaMK-

ka» 17 crygaeHToB Hanp. [oaroroBku 140100 «Temnosneprerrka U TEIIOTEXHUKa»nBceX hopm oO0ydeHus,
BUTU HUAY MUDU, 2018, 11 c.

6. YcrunoB H.A. Temmonepenaga. MeT.yka3. K BbIII. J1a0. pad.mo kypey «TexHuueckas TepMOAHHAMU-
Kka» 17 crygaeHtoB Hanp. [ToaroroBku 140100 «TennosnepreTuka u TemioTexHUKa»Beex Gopm oOydeHus,
BUTU HUAY MUDU, 2018, 11 c.

MarepuajibHO-TeXHHYECKOE o0ecriedeHue y4eOHOM U CIUTITUHbI
.HCKI_[I/IOHHBIC 3aHATUA TPOBOAATCA B CIICHUAIM3UPOBAHHBIX AYAUTOPUAX, OCHAUICHHBIX MYJIbTUMC-

nuitHBIM o0opynoBanueM (aya.411). O6opynoBanue: [locagounsix mect — 32;
ABTOMaTH3UPOBAHHOE paboyee MECTO MPENoIaBaATENS:
Komnerorep ORION 215 —1;
nporeccop-AMD Athlon(tm)I1x2215, 2,70 GHz; oneparusnas mamsts — 4,00 Gb.


https://e.lanbook.com/book/118139
https://e.lanbook.com/book/160383
https://e.lanbook.com/book/122212

[TpoexTop Casio XJ-V2 — 1; Mukpodon Aceline AMIC-1 HacTonbHBIH-1; DKpaH HACTEHHBIN C dJIEK-
TPOTIPUBOJIOM -1;

JlunensuonHoe u cBOOOJHOE MporpamMmHoe oOecreyeHue oOuiero U mpodeccuoHaaIbHOr0 Ha3Haue-
HUSL.

Menosas nocka — 1.

JlaGopaTopHbIe U MPAaKTHYECKUE 3aHATHS MPOBOAATCS B JabopaTtopun «TemnoTexHuka U TepMoInHa-
mukay (aya.318). O6opynosanue: [locagounsix mect — 28;

Menosag gocka -1;

Kommiekt mebenu;

Pabouee mecTo npenogaBatens;

KommuiekT yueOHO-HarIIHbIX TOCOOUI U TIIaKaTOB;

KoMmiekT 1oKkyMeHTaluu, MeTOANYECKOe 00ecIieueHuE;

Jlab6opatopusbiii ctena TOT-TIIb nis ucnbITaHus pa3IuYHBIX KOHCTPYKIIMEN TETUIOOOMEHHUKOB;

JlabopaTopHble YCTaHOBKH JIJIsl BBIMOJIHEHUS J1a00paTOpHBIX padoT:

1.Omnpenenenue TEI0EMKOCTH BO3/1yXa;

2.0npeneneHue KPUTHYECKOTO JUaMeTpa TEIIOBON 30NN,

3.0npenenenne KPUTUIECKOTO TEperaja JaBIeHUs U KPUTHYECKON CKOPOCTH;

4.0Omnpenenenue KodpGUIHEHTA TEIUIONPOBOJHOCTH CHIITyYUX MaTEPHAJIOB.

Jlaboparopuslii cren «TexXHOMOrus 0OUUCTKH U 00€3BPEKUBAHUS TIPOMBILIUICHHBIX BEHIOPOCOBY.

Peanmaunﬂ KOMIIECTCHTHOCTHOTI'O IOAXO0Ja B ITPOLCCCE N3YUCHUA JUCHUIIIMHBI IIPEAIIOIaracT opra-
HU3AIWIO HHTCPAKTHUBHBIX 3aHATHH. I/IHTepaKTI/IBHHC 3aHATUSA TPOBOIAATCA B BUJIC Ha60paT0pHI)IX 33,H$[TI/II71,
BO BpEMs KOTOPBIX 06yqa}oumec;1 B HCTIOCPCACTBCHHOM KOHTAKTC C IIPETIOAaBaTCJICM OCBAUBAIOT IMPAKTU-
YCCKUC HABbIKU IIPOBCACHH A SKCIICPUMCHTAJIbHBIX I/ICCJ'IeI[OBaHI/II‘/‘I.

Y4eOHO-MeTOAMYECKUE PEKOMEHAAUU JJIsl CTYACHTOB

1. Yka3aHus 1718 NpoCIylInBaHUs JEKIUN

Hepen HavaJoM 3aHATHII BHUMATEJILHO 03HAKOMHUTHLCS C y‘IC6HI>IM IIJIaHOM IMPOBECACHUA HGKHPIIZ H CIIMC-
KOM PEKOMEHIOBAaHHOM JINTEPATYPHI.

Hepe)l IIOCCHICHUEM oqepez[Hoﬁ JICKITMH OCBEXKUTH B IIaMATH OCHOBHBIC KOHIICTIIINI HpOI\/JIZIGHHOFO paHee
Marcpuaia. HOI[FOTOBI/ITB npu HGO6XOI[I/IMOCTI/I BOIIPOCHI IMpETIoaaBaTeIro. He Haao oracarbCs, 4TO
BOIIPOCHI MOT'YT OBITh MMPOCTBIMH.

Ha JICKOOMHU OCHOBHOC BHUMAHHUC CICAYCT YACIIATH HE (bopMynaM U MaTEMAaTH4YCCKHMM BBIKJIaAKaM, a CO-
ACPIKAHUTIO N3YyYaCMBbIX BOIIPOCOB, ONIPCACIICHUAM U ITIOCTAHOBKAM 3a/1ay.

B mponecce U3yuYCHUsd JICKIIMOHHOI'O KypcCa HeO6XO,Z[I/IMO IO BO3MOXKHOCTH YaCTO BO3BpaIlaTLCA K OC-
HOBHBIM TIOHATHSM M METOJaM pelleHus 3a7ad (37ech BO3MOKEH BBIOOPOUHBIM KOHTPOJIb 3HAHUI
CTYJICHTOB).

’KenaTteapbHO MCITONB30BAThL KOHCIIEKTHI JIGKHI/II\/JI, B KOTOPBIX HCHOJB3YCTCA NPHUHATAA MNPCIIOAaBaATCICM
cucremMa 0003HaYeHHH.

Jlnst 6osee moApoOHOTO U3YUEHUS Kypca cleyeT padoTaTh ¢ peKOMEH/I0BAaHHBIMU JIUTEPATYPHBIMU HC-
TOYHHKAMH U BHOBb ITOABJIAOINMMHUCA HCTOUYHHUKAMMU.

2. Yxazauus AJI y9aCTHA B IPAKTUYCCKUX 3aHATUAX

HCpCI[ MOCCHICHUCM YACHUTH TCMY MPAKTHYCCKOI'0 3aHATUA U CAMOCTOSATCIIBHO U3YYHUTh TCOPCTHUYC-
CKHE BOIIPOCBI.

HOJ’Iy‘-II/ITI) Yy OpernogaBaTeiiad 3alaHUC Ha BBIMMOJIHCHUC IMPAKTUYCCKOI'o 3aJaHus, KaK IMPaBUJIO 3TO pe-
HIEHHE 3aJa4d 10 MPOWJECHHOMY JIEKIIMOHHOMY MaTepuany. Pemenue 3agaun opopMHUTh THUCHbMEHHO WIIU
BBITIOJTHHUTBE C MCITIOJIB30BAHHUEM KOMIIBIOTEpA U MPHU HGO6X0}II/IMOCTI/I pacnedyaTratb U CAATh MPEIIoaaBaTe/Iro
Ha [IPOBEPKY.

Hepe;:l MOCCHICHUCM YACHUTH TCMY HNPAKTHYCCKOIO 3aHATHA U CAMOCTOATCIIbHO U3YYUTh TCOPCTHUYC-



CKHE BOIIPOCHI.
B koH1e 3aHATHS TP HEOOXOJMMOCTH BBISICHUTD Yy MIpernojaBaTelis HesICHbIE BOIIPOCHI.
OcHoOBHBIE pe3yJIbTAThI BRINOJIHEHUS pab0Thl HEOOXOJUMO pacreyaTarb.
3. Yka3zanus 1l BHIIOJHEHUS J1a0OpaTOPHBIX paboT
Cobumoiate TpeOOBaHUS TEXHUKH 0€30MacHOCTH, JIJIS Yero MpOCiIyIaTh He0OXOIUMBIE Pa3bsICHEHUS
0 NPaBUJILHOCTH MOBEJEHUS B JIaDOpaTOpPHUH.
[TonyunTth 3a7aHKe y TpernoaBaTess Ha BHIMOJIHEHUE JabopaTopHO paboThl. M3yunTs MeToanye-
CKO€ YKa3aHHUE IO €€ BBIMOJIHEHUIO. BBIMOIHUTS MpeayCMOTpEHHBIE U3MEPEHUS U OPOPMUTH OTYET B IHUCH-
MEHHOM BHJIE B COOTBETCTBUU C TPEOOBAHUSAMHU METOIMYECKUX yKazaHUil. OTYeT caaTh Ha MPOBEPKY Mpe-
[10/IaBaTENI0 U OTYUTATHCS YCTHO, OTBEYAsl HA BOIPOCHI IIPETIOAABATEIS.
[lepen BbIMOTHEHHEM JIaOOPATOPHON pabOTHI MPOBECTU CAMOCTOSATENBHO MOATOTOBKY K padoTre u3y-
YUB OCHOBHBIE TEOPETUYECKUE TOJIOKEHUS, 3HAHUE KOTOPBIX HEOOXOAMMO JJI1 OCMBICIICHHOTO BBITIOJTHEHUS
paboTHI.
B nporecce BrinonHeHUs paboOThI CleyeT MOCTOSIHHO OOIAThCS ¢ MpenojaBaTesieM, He T0ImycKasl Mo
BO3MO>KHOCTH HETIPABUIIbHBIX JI€CTBUM.
OCHOBHBIE Pe3yJIbTaThl IKCIIEPIMEHTOB HE00X0AMMO 3a(pUKCUPOBATH B MMCHbMEHHOM BHJIE.
[Ipu cnave 3auera o paboTe MOATOTOBUTH OTYET O MPOACIAHHON padoTe, Te JOKHBI OBITh OTpaXKe-
Hbl OCHOBHBIE P€3YJIbTaThl U BBIBOJIBI.
4. Yka3zaHus 715 BBIIIOJIHEHUS CAMOCTOSITENIbHOM paOboThI
[TonyunTs y npenonaBatelis 3aJaHUE U CIUCOK PEKOMEHOBAaHHOM JiuTepaTyphl. M3yueHue teoperuye-
CKHX BOIPOCOB CJIEAYeT MPOBOJIUTH MO BO3MOXHOCTH CaMOCTOSITEIBHO, HO MPH 3aTPYAHEHUSX 00-
pamaThCs K MpenoaaBaTeo.
[ToAroToBUTH MUCEMEHHBINA OTUET O MPOCIAHHON padoTe.
[Tpu BeImOTHEHNN (PPOHTAIBHBIX 33JaHUHN MO YCMOTPEHUIO MPeToaaBaTelis paboTa MOXKET OBITh OICHE-
Ha 0e3 MUCbMEHHOr0 OTYETa HAa OCHOBE OTBETOB HAa KOHTPOJIbHBIE BONPOCHI, IIPU YCIIOBUU aKTUBHOMN
CaMOCTOSITENTLHON PaOOTHI.
IToAroToBUTE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeToauveckue peKOMEHAALMH VISl IpenogaBarTesien
1. Yka3anus 15 IpOBEICHUS JIEKINI

1. Ha nepBoii BBOAHOM JIEKIIUU cAeNIaTh OOUIMI 0030p cofepKaHUs Kypca U OTMETUTh HOBBIE METOJIbI U
MO/IXOJIbl K PELIEHUIO 3ajay, paccCMaTpUBAEMbIX B Kypce, JOBECTU J0 CTYACHTOB TpeOOBaHHA Ka-
(benpbl, OTBETUTH Ha BOIPOCHI.

2. Ilpu moAroToBKe K JEKIMOHHBIM 3aHATUSAM HEOOXOJIMMO MpPOAyMaTh IUIaH €ro NMpPOBENEHUs, Colep-
’KaHUE BCTYNUTEIIBHON, OCHOBHON U 3aKJIFOUUTEIBHONW YacTH JIEKLUH, O3HAKOMMUTHCS C HOBUHKAMU
y4eOHOM U METOIUYECKOM IUTepaTypsl, MyOIUKalMsIMU MEPUOJUUECKON MeyaTH MO TeMe JIeKIIMOH-
HOTO 3aHATHS. Y TOUYHUTH IUIaH IIPOBEAEHUS CEMHHAPCKOTO 3aHATHSA MO Teme jekuuu. llepen usmno-
KEHHEM TEKYIIEero JICKIMOHHOTO0 MaTepuajla HallOMHUTb 00 OCHOBHBIX HTOrax, JIOCTUTHYTHIX Ha
npeapaymux aekuusax. C 3Toi 1enpro 3aaTh HECKOJIBKO BOIIPOCOB ayAUTOPUU U OCYILIECTBUTH BbI-
OOpOYHBIN KOHTPOJIb 3HAHUS CTYJIEHTOB.

3. B xoz€e JIEKIIMOHHOTO 3aHATHS MPENoAaBaTeb JOJKEH Ha3BaTh TeMy, y4eOHble BOMPOCHI, O3HAKO-
MUTh CTYJIEHTOB C II€PEUYHEM OCHOBHOMW M JIOMOJHUTENILHOMN JIUTEPaATyphl 110 TeMe 3aHsITHs. PacKkpbI-
Bas cojiepKaHKHe Y4eOHBIX BOIIPOCOB, aKIIEHTUPOBATh BHUMAHUE CTYJACHTOB Ha OCHOBHBIX KaTeropu-
X, SIBJIGHUSX U TMPOLECCaX, OCOOCHHOCTSX MX NMPOTeKaHHs. PacKppIBaTh CYIIHOCTh M COAEp KaHUE
Pa3UYHBIX TOYEK 3PEHUs U HAYYHBIX MOAXO0J0B K OOBSICHEHHUIO TE€X WJIM MHBIX SBJICHUH U Tpolec-
COB.

4. Cnenyer apryMEHTUPOBAHO OOOCHOBATh COOCTBEHHYIO MO3MIHUIO MO CIIOPHBIM TEOPETUYECKUM BO-
npocaM. [IpuBoauTts npumepsl. 3a/1aBaTh MO X0y HU3JIOKEHUS JIEKIMOHHOTO MaTepuaia pUTopHye-



CKHE BOIIPOCHI U CAMOMY JaBaTh HA HUX OTBET. JTO CIIOCOOCTBYET aKTUBU3AIIMH MBICIUTEILHON J1e-
ATENBHOCTH CTY/IEHTOB, MOBBIIICHUIO UX BHUMaHUS U MHTEpeca K MaTepHaily JIEKIIMHU, €€ CoAepKa-
Huto. [IpenogaBarens 10JKEeH pyKOBOIUTh pabOTON CTYJEHTOB IO KOHCIIEKTUPOBAHUIO JIEKIIMOHHO-
ro Marepuana, MoJ4epKuBaTh HEOOXOAMMOCTb OTPAKEHUS B KOHCIEKTAX OCHOBHBIX IOJIOKEHUI
U3y4yaeMol TeMbl, 0c000 BbIAEISS, KaTeropualbHbIM anmapar. B 3akiIrounTelIbHOW 4acTH JIEKIUU
HE00X0AUMO CHOPMYITHPOBATH OOIIME BHIBOABI 110 TEME, PACKPHIBAIOIINE CO/IEP)KaHHE BCEX BOIPO-
COB, IIOCTaBJIEHHBIX B JIeKUUU. OOBABUTH IUIaH OYEPEIHOIO MPAKTUUECKOIO 3aHATHUSA, 1aTh KPaTKUeE
PEKOMEHIALMHU 110 MOATOTOBKE CTYJIEHTOB K ceMuHapy. OnpeneianuTb MECTO U BpeMsi KOHCYJIbTalluu
CTY/IEHTaM, MIOXKEJIaBIIMM BBICTYIIUTh HA CEMHHAPE C IOKJIaJaMU U pedepaTami.
5. Ha mocneneii neKuuu yeauTh BpeMs Uit 0030pa HaubosIee BaKHBIX MOJIOKECHHI, PACCMOTPEHHBIX B
Kypce.
2. YkazaHus 1J1s IPOBEACHUS IPAKTUYECKUX 3aHATHI
[ToaroToBUTH TEOPETHUECKUE BOIPOCHI MIIH 3a/1a41, KOTOPbIE JOKHBI BBIIOJIHUTD CTYIEHTHI BOBPEMS
IPaKTUYEeCKOro 3aHATHs. [1oAroTOBUTH CIMCOK JUTEPAaTypHBIX UCTOYHUKOB, HEOOXOAMUMBIX JUIsl BBIIIOJIHE-
HUS 33J]aHUSL U KOTOPBIE CTYJACHTHI MOTYT HOJIYYHTh B OMOIMOTEeKe HHCTUTYTA. [I0rOTOBUTH MEepeyeHb MH-
TEPHET-PECYPCOB, KOTOPHIE IOMOTYT B BBIIIOJIHEHUH IIPaKTUUECKOro 3aaaHusd. [locie nonydeHust oT4eT BbI-
MOJIHUTH MPOBEPKY M HA CIEAYIOIIEM IPAKTHUECKOM 3aHATHH pa300paTh JOMYIIEHHbIE OMIMOKHU U MOJCKa-
3aTh, KAK UX HEOOXOMMO yCTPaHUTb.
YeTko 0003HAUUTh TEMY 3aHATUS.
OO6cyuTh OCHOBHBIE TIOHATHS, CBA3aHHBIE C TEMOM.
B npouecce pemenus 3a1a4 BeCTH AUCKYCCHIO CO CTYJEHTaMH O MPaBHJIBHOCTU NMPUMEHEHHUs Teope-
TUYECKUX 3HAHUI.
OtMmeuath CTyI€HTOB, HaubO0Jee aKTUBHO YYaCTBYIOIIUX B PELICHUH 3a/1a4 U JUCKYCCHSIX.
B koHIIe TpaKkTHKY 3a7aTh ayIUTOPUN HECKOJIBKO KOHTPOJIbHBIX BOIIPOCOB.
3. Yka3zaHus Jyist IpoBeieHUs 1a00paTOPHBIX 3aHATUH.
Cobmronate TpeOOBaHUS TEXHHKH O€30MAaCHOCTH M MPOBOAMTH HEOOXOAWMBIE PAa3bCHEHHS O Tpa-
BUJIBHOCTHU TIOBEJICHHUS B TAOOPATOPHH.
[Tepen BbIMOIHEHNEM J1a0OPATOPHON pabOTHI MPOBEPUTH CTENEHb TOTOBHOCTH CTYJIEHTOB, HATIOMHHUTh
U 00CyIUTh OCHOBHBIE TEOPETUUYECKHE MOJOKEHUS, 3HAHUE KOTOPBIX HEOOXOAUMO JIsi OCMBICIIEHHOTO BbI-
HOJTHEHUs paboT.
3a651aroBpeMEeHHO MPOBEPUTH PabOTOCIIOCOOHOCTH JIAOOPATOPHBIX ycTaHOBOK. Hanmnune meronnye-
CKHX YKa3aHHMH K MPOBEACHUIO TabopaTopHbIX padoT. [1oAroToBUTH MHAMBUAYAIBHOE 33JaHHUE 110 YCTaHOB-
K€ PEKMMOB pabOThI JAOOPATOPHBIX YCTAHOBOK ISl K&XKJIOTO CTYAEHTA, B COOTBETCTBHE CO CIIMCKOM CTY-
JICHTOB.
B mpouecce BeimonHeHust paboOThl ClIeyeT MOCTOSHHO OOIATHCS CO CTYJAEHTaMH, HE JOIycKas 110
BO3MO>KHOCTH MX HETPABUJIbHBIX JIEHCTBU.
TpeboBaTh, 4TOOBI OCHOBHBIE PE3YJbTAaThl HKCHEPUMEHTOB ObUIM 3a(PUKCHPOBAHBI CTYIEHTAMHU B
IMCbMEHHOM BHJIE.
[Tpu nmpueme 3aueta o paboTe TpedOOBATH OTYET O MPOJEIAHHON padoTe, I/ie JOHKHBI OBITh OTpaXe-
HbI OCHOBHBIE P€3YJIbTaThl U BBIBOJIBI.
4. Yka3aHus 110 KOHTPOJIIO CAMOCTOSITENIbHON pabOThI CTY/IEHTOB
1. ITo ycMoTpeHHIo nmpemnoiaBaTess 3a/laHue Ha CaMOCTOSITENIbHYIO pab0Ty MOKET ObITh MHJIMBUIYallb-
HBIM UJIU PPOHTAIIBHBIM.
2. Ilpu ucnonb30BaHUM MHIAMBUAYAIBHBIX 3aJlaHUM TpeOOBaTh OT CTYyJEHTa MUCbMEHHBINH OTYET O Mpo-
JieNlaHHO# padoTe.
3. IIpu npuMeHeHUN (PPOHTAIBHBIX 33JaHUN BECTU KOJUIEKTUBHBIE OOCYXKICHHUS CO CTYJAEHTaMH OCHOB-
HBIX TEOPETHUYECKUX TOJIOKEHUM.



4. C menpio KOHTPOJIS KQ4eCTBA BBIMIOJIHEHUSI CAMOCTOSTEIHHONU pabOoThl TPeOOBATh MHAWBHYyaTbHBIC
OTYETHI (JOMYCTUMO BMECTO MHUCHMEHHOT'O OTYETa MPUMEHSTh WHIMBHyalbHBIE KOHTPOJBHBIC BO-
MPOCHI).

[Tporpamma coctaBiena B cooTBercTBUU ¢ TpeboBanusimu OC HUAY MU®DU u y4eOHBIM IaHOM
OCHOBHOI 00pa3oBaTebHON MporpaMmel 1Mo HanpaieHuro nmoarotoBku 13.03.01 TemmosnepreTuka u Ter-
JIOTEXHHUKA.

Pabouyto nporpamMmmy coctaBui: AoueHT Y ctuHoB H.A.

Peuenszent: mouent Koctun JI.A.

[Iporpamma ono6pena Ha 3aceqanuu Y MKH 13.03.01 TemnosHepreTrka U TEIUIOTEXHUKA.

[Ipencenarens yueOHO-MeTOIMUECKON KoMHuccuu PazyBaeB A.B.



