baiakoBckuii HH)KEHEPHO-TEXHOJIOTHYECKUI MHCTUTYT — (puiuan dpeaepaabHOro
roCyJIapCTBEHHOTO aBTOHOMHOI'0 00Pa30BaTeIbHOTO YUPEKAEHHUS BBICIIIETO 00pa30BaHUs
«HanuoHanpHbIN UCCIEN0BATENBCKUM AEPHbIA YHUBEPCUTET « MU DI»

@aKyapTEeT AaTOMHOW SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «ATomHas sHepreTuKa

PABOYAS ITPOT'PAMMA

10 AUCHUIIIINHE «DU3MKO-XUMHYECKHNE OCHOBBI
TCIIOOHEPTCTHICCKUX U TCINIOTCXHOJIOTHYCCKUX ITPOLECCOBY»

HanpasieHusi noAroToBKu
«13.03.01 TennosHepreTuKa 1 TEMIOTEXHUKA

OcHoBHan npoq)eccnonanbnaﬂ Oﬁpa3OBaTeJIl)Haﬂ nmporpamMmma
((HpOMBIHIJ'IeHHaH TCIIJIOOHCPICTHUKA»

Kpaiunduxkauus BoIYCKHUKA
bakanasp

dopma 00ydeHuUs1
3aouHas

banakoBo



He.]Ib OCBOCHMA TUCIHHUIIJINHBI
Lenp mpenofaBaHus AUCIUILTUHBL: H3y4eHHE OOIIMX 3aKOHOB U MPUHIUIIOB TETJIOTEXHOJIOTHYECKIX

IIPONHECCOB I MOCIEAYIOIICTO UCIT0JIB30BaHNA B MEXKIIPECAMETHBIX JUCHUILIMHAX.

I[I/ICHI/IHJ'II/IHa N3y4acTCsa B COOTBETCTBHUU C HpO(l)eCCI/IOHaJ'IBHBIMI/I CTaHdapTaMu:

- 24.083 CrniennamucT-TeIIO HEPTeTUK aTOMHOW CTaHITUH;

- 24.009 CrienipaaucT 1o yIpaBJICHHIO TPOSKTAMHU U IIporpaMMaMu B 00J1aCTH MPOU3BOICTBA AJICK-

TPOSHECPIruu aTOMHBIMHU 3JICKTPOCTAHIUAMMU.

Mecto pucuumiuHsbl B ctpykrype OOII BO

I[HSI OCBOCHHUA NUCHUIIIIMHBI «DUBNKO-XUMHYECKHIE OCHOBEI TCIIOOHCPICTUUCCKUX U TCINIOTCXHOJIO-

THYCCKUX IMPOLCCCOB» HGO6XOI[I/IMBI 3HAaHUC, YMCHUC U BJIAACHHUC MATCPHUAJIOM IO NPCAMICCTBYOIINUM JUC-

OUINIMHaAM B COOTBCTCTBUU C Tpe6OBaHI/IHMI/I OCBOCHHA CIICOAYIOHIUX KOMHCTGHHHﬁ: . MaTeéMaTHukKa, I/IH(bOp-

MalMOHHBIC TCXHOJIOT'UH, (1)I/I3I/IK3.

HpI/I OCBOCHUU ,Z[aHHOﬁ AUCHUILIMHBI CTYACHT CMOXET YaCTUYHO IIPOACMOHCTPHUPOBATH TPYAOBBIC

byHKIIH:

- A/01.6 TexHn4eckas MOAIEPKKA IKCIUTyaTallMA 000PYIOBAHUS, TEXHOJIOTHUECKUX CUCTEM, TPYDO-
poBo0B ropsiueid Boasl U napa (I1C 24.083);

- A/02.6 AHanu3 TEXHUYECKOTO COCTOSHUS TEIIOMEXaHMYECKOTro 000pYyI0BaHUS, TEXHOIOTHIECKUX

cucteMm u Tpyoorposoos (I1C 24.083);

- A/02.6 Opranusanus paboT Mo HarnpasieHuto aestenbHocTH npoekta (I[1C 24.009);

KOMHeTeHHI/IH oﬁyqammerom, (l)opanyeMLle B pe3yjabTaTte 0CBOCHUA IUCIH-

IIJIMHBI
B nporiecce ocBOeHUS JaHHOM AMCUUILUIMHBL y CTYACHTA (OPMHUPYIOTCS CIEAYIOIINE KOMITETECHIIIH:
YHUBEpCaJIbHbIE
Kox xomire- HaumenoBanune
WNHankaTopsl JOCTHKEHHUSI KOMIIETCHITHH
TEHIUU KOMIIETEHIIUH
YK-1 YK-1 Cnocoben 3-YK-1 3nare: wMmertoauku cOopa U 00pabOTKH MH(OPMALINU;

OCYILECTBJIATH I10-
UCK, KPUTHUECKUI
aHalu3 W CHHTE3
uHpopManuy,
MPUMEHATH CH-
CTEMHBII IOIXOJI
JUIsl pelieHus mo-
CTaBJICHHBIX 3aJ1a4

aKTyaJbHbIE POCCUICKHE 1 3apy0eKHbIE HICTOYHUKHU UHPOP-
Maluu B cdepe npodeccHoHaNbHOM AeATeNbHOCTH; METOJl CH-
CTEMHOI0 aHaJIN3a

V-VK-1 VYmerb: mnpuUMEHATh METOJIUKHU TOHUCKa, cOopa U obpa-
00TKH HH(pOpMAIHH; OCYILECTBIATh KPUTHYECKHH
aHaM3 W CHHTE3 MH(OpMaIuu, MoNydeHHOH U3 pas-

HBIX HICTOYHHUKOB

B-VK-1 Bnagers: Meromamu moucka, coopa U 00paboTky,

XOJHBIX JaHHBIX JUIS
MIPOEKTUPOBAHUS

pEaKkTOpbl M IMaporeHepa-
TOPBI ATOMHBIX 3JICKTPO-
CTaHIIMH, a TakXKe APYroe
TEIIOMEXaHUYECKoe 000-

pyAOBaHUE COTJIACHO
npodecCHOHANBHOM  J1es-
TCIIBHOCTH, HOPMAaTUBHO

TCXHUYCCKAsA JOKYMCHTA-

3¢ HCXOAHBIX JAaHHBIX
JUIS IIPOEKTUPOBAHMS
SHEPrOOOBEKTOB H  HUX
JJIEMEHTOB B  COOTBET-
CTBUM C HOPMaTHUBHOMN
JIOKYMEHTalHUen

KPUTHUYECKOTO aHaJu3a M CUHTe3a MH(]OpMalnuu; MeTo-
JIMKOM CHCTEMHOIO NOAX0/1a JJIsl PeLIEHUs IOCTABJICHHBIX 331a4
po¢eCCHOHATHHBIC
Konx n HanmeHoBaHue
Kon u HanMeHoBaHMe
OOBexT uim 06JacTh 3Ha- . WHAMKATOpa JOCTHXKeE-
3anauva [1/] npodeccroHanbHOM .
HUS HUS PO ECCUOHATHHON
KOMIIETEHIINH
KOMIETEHIINH
C6op u ananmu3 wuH- | TeruioBele U aromuble | [IK-1 cmocoben ywact- | 3-1IK-1  3HaTh: noky-
(bOopMallMOHHBIX  HUC- | JIEKTPUYECKUE CTaHIMM, | BOBaTh B cOOpe M aHAJIU- | MEHTHI U CTaHAApPTHI Op-

ragu3amuid B 00JacTH
IIPOEKTHOM  JIeATENIbHO-
CTH;, TIPUHIMITEI PaOOTHI
HKCIUTYaTUPYeMOro 000-
pynoBaHus, TpyOompo-
BOJIOB M TEXHOJIOTHYe-
CKHX CHUCTEM TYpOMHHO-
IO OTAETICHUS




UMl U CHUCTEMBI CTaHIap-
TU3AIMH, CHUCTEMBI JHa-
THOCTHKM ¥ aBTOMAaTH3U-
POBAHHOIO  yIpPaBJIECHHUS
TEXHOJIOTHYECKUMHU  MPO-
eccaMu B TEIUIODHEpre-
THKE

V-IIK-1 VYwmers: pabo-
TaTh C HWHPOPMALUOH-
HBIM TIPOCTPAHCTBOM Ha
cepBepe  (Beb-ceprepe)
OpraHM3anuy Uil Xpa-
HeHHus, oOMeHa M COB-
MECTHOTO  HCIIOJIb30Ba-
HUS  uHGbOpMAIMKM IO

MIPOCKTY
B-IIK-1 Bnagers: Mmero-
TUKaMA COCTAaBJIEHUS

JIOKYMEHTAIlUU C ONHUCa-
HUeM oObeMa paboT mo
HAIPABIICHUIO TIPOEKTA;
METOAaMHU KOHTPOJIS
KJIFOYEBBIX II0Ka3aresen
3¢ PeKTUBHOCTH U Kade-
CTBa 10 HAMPABICHHUIO

cKoe 000pyIoBaHKe
COTJIacHO Tpodeccro-
HaJBHOM JeSTeIbHOCTH;
HOPMaTHUBHO-
TeXHHYECKast
JOKYMCHTAIUAd U CUCTEMBI
CTaH/IapTU3AIMU; CHCTEMBI
JUAarHOCTHUKHU U
aBTOMATU3UPOBAHHOTO
YIIpaBICHUS
TEXHOJOTUYECKUMH  TIPO-
I[eccCaMu B
TETJIOPHEPTeTHUKE

IPOEKTa
[IpoBenenue TemioBeie 1 I1K-5 Cnocoben npoBo- | 3-I1K-5 3naTs:
TETIOTEXHUYECKUX aTOMHBIE JIMTH TEIUIOTEXHUYECKHE, | TpeOOBAaHHUS HOPMATHB-
pacucToB SJICKTPHUYCCKUC ruapaBJINYCCKUC, ITPOY- HBIX IIPaBOBLIX aKTOB,
o0opynoBaHus CTaHIIMH, PEAKTOPBI ¥ [1a- | HOCTHBIE PACYeTHI 110 TH- | HOPMATHUBHO-

CorjIaCHO PoreHepaTropbl aTOMHBIX IIOBBIM METOAHNKaAM TEXHUYCCKUX U METOAHU-
THUIIOBBIM JJIEKTPOCTAHIIUH, a TaKXKe YECKUX JOKYMEHTOB IS
METOAUKaM APYyroe TCrjIoOMCXaHn4ce- MMPOBCACHU S TUIIOBBIX

pacyeToB
V-IIK-5 YMeTn: BBITION-
HATH PacyeThl 11O THIIO-
BBIM METOJIHKAM
B-TIK-5 Bnaners: uH-
(dhopmMaImoHHO-
KOMMYHHUKAITHOHHBIMH
TEXHOIOTUSIMH, B TOM
qucle  CHelHalu3upo-
BaHHBIM TPOTPAMMHBIM
oOecreueHueM s
MIPOBEICHUS PaCUETOB

3anaum BOCIIMTAHUSA, PCAIU3YEMbIC B PaAMKaX 0CBOCHUA JUCHHUILINHDBI
B nponecce ocBoeHMs TaHHOW JUCHUIIIIMHBI PEATU3YIOTCA CIAEAYIOINE 3aa9d BOCIIUTAHMUS:

Hanpasienne/ Co3nanne ycaosuii, | Ucnonb3oBanue Bocnurta- | BoBieuenue B pasHoOIIIa-

neJIn o0ecreynBaOIIMX TeJbHOI0 NOTEHIHAJIA | HOBYI0 BHEY4YeOHYI0 Jesi-
Y4eOHBIX M CHHUILIMH TeJIbHOCTh

IIpodeccuonanbHoe | - GopMupoBaHue Hcnons3oBanue Bocniura- 1.Opranunsanus Hay4HO-

¥ TPYAOBOE BOCIHU-
TaHue

rJ1y0OKOro OHUMa-
HUSI COLIMATIBHOM PO-
M nipoeccuu, mo3u-
THUBHON Y aKTUBHOU
YCTAHOBKH Ha IIEHHO-
CTH U30paHHOM cre-
IUAJIbHOCTH, OTBET-
CTBEHHOT'O OTHOIIE-

TEJILHOTO MOTEHIIMAaJIa JIIC-
IUILIMH €CTCCTBCHHOHAYY-
HOTO H obmenpodeccuo-
HAJIBHOTO MOJTYJIS JIJISI:

- (hopmupoBaHUS TO3UTUB-
HOTO OTHOIIIEHHUS K mpodec-
CHM WH)XeHepa (KOHCTPYK-
TOpa, TEXHOJIOra), TOHNUMa-

MPAKTUYECKUX KOH(pepeHui
1 BCTPEY C BeIyILIMMH CIIe-
LUATUCTaMHU IIPEITPUATHH
ropojia ¥ BeTepaHaMH aTOM-
HOH OTpaciu.

2. Opranu3zanus 1 mpoBese-
HUE IPEIMETHBIX OJTMMIIHA]
1 y4JacTHe B KOHKypcax Ipo-




HUS K ipoeccHo-
HaJIbHOU JIE€ITEIHLHO-

ctu, Tpyny (B14)

HHUSA €€ COIMaJIbLHOU 3Ha4U-
MOCTH H POJIH B OOIIECTBE,
CTpEeMJICHHUS CIIeI0BaTh
HOpMaM TIpo(heCCUOHATTLHOM
STUKHU TIOCPEICTBOM KOH-
TEKCTHOTO O0y4YeHus, pe-
IIEHUSI TPAKTUKO-
OpPUEHTHUPOBAHHBIX CUTYa-
LMOHHBIX 33/1a4.

- opmupoBaHUs yCTOWYH-
BOI'0 HHTepeca K npodeccu-
OHAJILHOU JESITEIIHLHOCTH,
CIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENIbHO MBICIIUTB,
MIOHUMATh 3HAUUMOCTb
npodeccuu mocpeacTBoM
OCO3HAaHHOTO BBIOOpA TeMa-
THUKH MTPOCKTOB, BBIITOTHE-
HUS IPOEKTOB C MOCIETYIO-
el myOJIMYHOM Mpe3eHTa-
1Mel pe3yinbTaToB, B TOM
yuciie 000CHOBaHUEM HX
COLIMAJILHOW U MpaKTHye-
CKOH 3HAYNMOCTH,

- opMupoBaHUs HABBIKOB
KOMaHJTHOW pabOThI, B TOM
YHClie pealn3aluu pa3iny-
HBIX IPOEKTHBIX POJIEH
(Muaep, UCTIOTHUTENh, aHa-
JUTHK U TIP.) IOCPEACTBOM
BBITIOJTHEHUS] COBMECTHBIX
MIPOEKTOB.

(eccroHaTBPHOTO MacTep-
CTBa.

3.YyacTHe B €KEerogHbIX aK-
oUuAax CTYI[CH‘-IQCKI/IX CTpOI/I-
TEJbHBIX OTPSIJIOB

IIpogeccnonanbHoe
U TPYAOBOE BOCIIH-
TaHue

- (hopmupoBaHue
IICUXOJIOTHYECKOU
TOTOBHOCTH K IIPO-
dbeccuoHaNbHOM J1es-
TEJILHOCTH 1O U3-
OpanHoOI1 podeccun
(B15)

Hcnonb3oBaHue BocouTa-
TEJILHOTO MTOTEHIIHAJIA JIIC-
LIUIUTHH ob1enpodeccuo-
HAJIBHOTO MOJIYJIS JIJISI:

- (hopMupoOBaHUs yCTONUU-
BOT'0 MHTEpeca K nmpodeccu-
OHAJIHOM JesTEeIbHOCTH,
MOTPEOHOCTH B TOCTHKEHUH
pe3yibTara, IOHUMaHUs
(yHKIIMOHAJIBHBIX 0053aH-
HocTel U 3aa4 N30paHHOMH
npodeCcCuOHAIBHON Jesi-
TEJILHOCTH, YyBCTBA MPO-
(heccroHaIbHOM OTBET-
CTBEHHOCTH 4€pe3 BBIIOJ-
HEHHE y4eOHBIX, B TOM YHC-
Jie TPAaKTUYECKHX 33a/1aHul,
TPEOYIOMUX CTPOTOTO CO-
OI0ZIeHNs IPAaBUIT TEXHUKU
0€30MMacCHOCTH U UHCTPYK-
i o pabote ¢ 060pymo-
BaHHEM B paMKax jabopa-
TOPHOT'O PAKTUKYMA.

1.Opranunsanus Hay4HO-
MPaKTUYECKUX KOH(pEpEeHUIN
Y BCTPEY C BELYIUMHU CIIe-
HHAATMCTaMHU PEATIPUITHI
ropojia ¥ BeTepaHaMH aToM-
HOW OTpaciu.

2. Oprasnusanust 1 IpoBeJe-
HUE IPEIMETHBIX OJIUMITHAT
Y y4acTHE B KOHKypcax Mpo-
(heccuoHaIBLHOTO MacTep-
CTBa.

3.YyacTue B €XKeroHbIX aK-
LUSAX CTYI€HYECKUX CTPOU-
TEJbHBIX OTPSIIOB




CTpykTypa u coaepkaHue y4eOHOH AU CIUTIIHHBI
JucuumrHa npernoaaercs cryaeHTaM B 4-om cemectpe. OO1iast Tpy10€MKOCTh AUCHUIUIMHBI COCTaB-

JISeT 8 3a4eTHRIX eauHUI, 288 ak. yaca.

KaJsiennapHblil 1U1aH

Ne Ne HanmenoBanue pas- Bunel yueOHoit nestenbHo- | Atrectauus | Makcumains-
P nena (TeMbl) TUCIIH- cTH (B 4acax) pasnena HBIN Oasn
a e TUTHHBI (dpopma) 3a
3 paznen
@]
pil| bI 2 g
e = =
AERE
5 2L E | g
a 2 5| & N N
(5} 2 | O < O
O O < & A
aa) =R = @)
1 [Tousitue o termorex- | 70/1| 1 | /1 | 2 64/2
1 HUYECKHX, TETIOdHEP-

TCTHYCCKHUX U TCIIIO-
TCXHOJIOTHYCCKUX IIPO-
neccax.

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

3 | Temnosuepretuueckue | 70/1| 2 | 2/1 | 2 64/2
2 IIPOLIECCHI B TEIUIOAHEP-
FeTHKE C BOJSHBIM I1a-
pom

4 Temnorexuonornueckue | 71/2 | 2 | 2/1 | 2/1 | 65/3 KJI 25
MPOLIECCHI B TETJIODHEP-
reTHUKE TPAHCIIOPTUPO-
BAaHMUSI TEILIOTBI

Bua npomMexyToYHON aTTeCTAHN 288/ 6 |6/4 |82 |259/9 6) 50

* - COKpalleHHOe HauMEeHOBaHKE (POPMbI KOHTPOJIS
** - cyMMa MakCHMaJIbHbIX 0aJUI0B J10JKHA ObITh paBHa 100 3a cemecTp, BKIIIO4ast 3a4eT U (WIM) 3K3aMeH
CoxkpallleHHOe HauMEHOBaHHe (POpPM TEKYIIEro KOHTPOJISl M aTTECTaIlH Pa3/IesIoB:

O0o3HaUeHHE ITostHOE HAaMMEeHOBaHHIE
KJI Komnoksnym
€] DK3aMeH

ConeprxaHue JIEKIIMOHHOTO Kypca

Yu4eOHo-
TeMbl JIeKIHH. Bcero
MeToAn4YecKoe
Bonpocsl, orpadaTsiBaeMble Ha JIEKIIUH 4acoB
ol0ecneyenue
1 2 3
Jexyusa 1: 1 1-6

DU3UKO-XNUMUYECKHE OCHOBBI TEIUIOTEXHUYECKUX, TEINIOIHEPTETH-
YECKUX U TEIUIOTEXHOJIOTHYECKUX MPOLIECCOB B TEMJIOIHEPTETUKE.

CyIIHOCTh MPOIIECCOB.

[IpuHIMIIAIBHBIE pA3IUYHSL.

TepmuHomOTHS.

Hcropust pa3BUTHS U IEPCIIEKTHUBBI Pa3BUTHS TPOLIECCOB




Jlexyus 2:

®u3nKa IpoleccoB KUNIEHUS U KOHJIEHCAIIMH, TIepe/iaya TeIUIOThI Mpu
KUTICHUHU ¥ KOHACHCAIINH, HHTCHCU(UKAITUS TTPOLIECCOB, BIUSHUAEC
CBOMCTB TEILJIOHOCUTEJISI U TEIUIONEepeAaronieii TOBEPXHOCTH Ha M H-
TEHCHUBHOCTH IEepPeadn TEIIOTHI.

TennosHepreTHuecKue Npolecchl: HarpeBaHue, OXJIAKECHUE, TOJTY-
YEHHUE TEIIa ¢ BEICOKOTEMITEpAaTypHBIMHU TTapaMeTpaMH, IIEPEHOC TeTl-
Jla U3JTYYCHUEM U BBICOKOTEMIIEPATypHO KOHBEKITUEH, TeII00OMeH
IIPU KUTICHUH U KOHJICHCAITUH.

MexaHu3Mm nepesadyu TeIIOThI PU U3TYUYECHUH.

XapaKkTepuCTUKHU U3Ty4CHUsI, HHTCHCH(PUKAIIHS TIepeavYH TeTUIOThI
U3JIy4CHHEM

1-6

Jlexyus 3:

BoasHoi nap, cBolcTBa BOASHOIO Mapa, OCHOBHBIE APOBBIE MPO-
1eccel 1 ux uzoopaxkenue B PV, TS u HS nuarpammax, ncredenue mna-
POB uepe3 corlla U HACAIKU, OCHOBHBIC CXEMBI MPEBPAILICHUS SJHEPTHH
napa B MEXaHMUYECKYIO (3JIEKTPHUUECKYIO) SHEPTHUIO.

TemoaHEepreTHYECcKre MPOIECCHl: Ipeodpa3oBaHue TeIia B padoTy,
MOJTyYeHUE IEKTPUUECKON SHEPTHH, TTOy4YEHUE XO0JIOAa U TETIOBOM
SHEPrUu

1-6

Jlexyuad:

TennoTexXHOJIOrnYeCcKre MPOLIECCHl: TEMIOHOCUTENHN, CBOMCTBA BO-
JIbl, BOJISIHOTO Tapa W BO3yXa, [NOJIYYEHUE U TPAHCIIOPTUPOBAHUE TETI-
JIOHOCHUTEJICH.

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema npakTnyeckoro 3ansitusi. Bonpocsl, oTpadaTbiBaeMbie HA
NMPAKTHYECKOM 3aHATUH

Bcero
9aCOB

YuebHo-
METOANYeCKOe
odecrmeyeHue

1

2

[Ipunuunuanehas cxema TOLl. Pa3znenenue npoieccoB Ha TEMIo-
TEXHUYECKHE, TETNIOIHEPTETUYECKUE U TEINTIOTEXHOJIOTHYECKHE.

Cropanme tormBa. [IpoaykTel cropanue. [lepenava terna Ten-
noHocutensM. TemnoBoii Gamanc. OmnpeneneHre MOBEPXHOCTH TeEI-
J000MEHa ITPH BBICOKOTEMITEPATYPHON KOHBEKLIUU U MPU U3ITYyUEHUH

Pacuer IMpOoHeCCOB TCIUIOOHCPICTUKU IO AUArpaMmMamM BOIAAHOTO
rapa 1 BJIQXKHOT'O BO3JyXa

1-6

HO,[[FOTOBK& TCHJIOHOCI/ITGHCP'I, OHEPICTUYCCKUEC PACUYCTBI TPAHC-
MOPTHUPOBAHUSA TCIIJIOTHI.

1-6

IlepedeHb 1a00pPaTOPHBIX

aoorT

HaumenoBanue j1aboparopHoii padorel. Bonpocsl, oTpadarbiBa-
eMble Ha JIa0OPAaTOPHOM 3aHATHU

Bcero
JacoB

YuebHo-
MeToauYecKoe
odecrmeyeHne

1

3

Omnpenenenre kodpGUIMEHTa TEIIIO0TAaYH PU KUTICHUU

1-6

Omnpenenenue kodpuimenTa TEIO0TAAYA METOIOM TOPU30H-
TaJTbHOU TPYOBI MPU CBOOOTHON KOHBEKIIUH.

1-6

Omnpenenenue kodpPuIMeHTa TEIIONepeIauH.

1-6

Omnpenenenne mapaMeTpoB BIKHOTO BO3IyXa, i-0 muarpamma,
NICUXPOMETPUYECKUNA METOJ,.

1-6




3aganus 1JI CAMOCTOSATEJILHOM Pad0ThI CTYJACHTOB

Beero YuebHo-
Bomnpoce! 111 caMOCTOATEILHOTO U3yYeHus (3a1aHusl) 4ACOB MeToaNYecKoe
odecmeyeHue
1 2 3
OcCHOBHBIE TEINIOTEXHUYECKHE, TEIUIOIHEPIETUUECKUE U TETIIIOTEX- 64 1-6

Hosnoruueckue npoueccol Ha TOL. X poJib B TpOU3BOICTBE TEILJIOTHI,
X0JI0Zla 1 MEXaHUYECKOU SHEPTUU

BricokoTemmepaTypHbI€ MPOIECCHI MOTYyYEeHUS TETUIOTHI IPH CTO- 66 1-6
panuu TorumBa. TBepaoe, KHUIKOe U Ta30000pa3HOE TOIUIUBO, IPHME-
HSIEMOE B TEIUIO3HEPTETHKE, XapaKTEPUCTHKH TOILIMBA, PacyeT Mpo-
IIECCOB CTOpPaHMs, CBOWCTBA MPOJYKTOB CTOPAHHUS.

[Tomyyenue xXo510/1a, XOJIOIUIBHBIE areHThI, TPEOOBaHUS K X0JIO- 64 1-6
JWITBHBIM areHTaM, UCIOJIb30BAHHUE X0JI0/1a B TEXHOJIOTUYECKOM IPO-
necce. [IpuHIMNHAIBbHBIC CXEMBI TIOJTYyYSHHUS X0JI0a

[Iponecchl HarpeBaHust, TEINIOHOCUTENH, CBOWCTBA TEINIOHOCUTE- 65 1-6
JieH, HOATOTOBKA TEIUIOHOCHUTEIICH, TPAHCIOPTUPOBAHHE TEIIIOBOM
SHEPTUHU U €€ TIepeiada NOTPeOUTENI0, TPUHIIUITHAIBHBIE CXEMBI 110-
JIyYCHUS U TIEPE/Iavu TeIUIOThI

KonrpouabHas padora.
KonTponbHast paboTa cogep uT YeThIpe 3a1a4u.
Homep BapmaHTa HCXOIHBIX JaHHBIX BHIOMPAETCS W3 TAOIUIl K KaXK/IOH 3a/1a4e B COOTBETCTBHH C T10-
ciemHer nudpoii HoMepa 3a4eTHON KHUKKH.

3amaua 1
Onpenenuth TEIUIOTY CTOpPaHMs MPHUPOJHOTO Ta3a yepe3 HU3IIYIO TeIoTy cropanus. O0beM u cocTaB
MPHUPOJIHOTO Traza pabodyro Maccy yka3aH B Tabmuie. [IpeaBapuTebHO BEIYMCIIHTE COCTaB Ha Pabodyro
maccy ans CqHio

3

IMocnenuss uudppa mudpa CH,4 CsHs V M
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

Ornpenenutb pacxo/l TEMIOHOCUTENS, 1JIsl IEPEHOCA TEIIOTHI, TOJIYYeHHOU M0 pe3yJibTaTaM PEelIeHUs
npem;mymeﬁ 3aa4uu st TeHHOHOCHTeHeﬁ, yKasaHme B Ta6n1/1ue JJISA paSJ'II/I'-IHI)IX TeMnepaTyp TCIIJIOHOCH -
TeJsd Ha BXoJe ty °C u BBIXOJI€ HAarpeBaTes tx’C

[Mocnenss mudpa mudpa Temmonocurenb tH tK
0 BOJA 20 70
1 HAaCBIIICHHBIA BOJISTHON TIap 100 140
2 TpaHc(hOopMaTOpPHOE MaCIIO 50 90
3 BOJA 20 40
4 HAaCBIIICHHBIA BOJSIHON Nap 100 115
5 TpaHcHOpPMaTOPHOE MACIIO 50 60
6 BOJA 20 30




7 HAaCBIIICHHBIA BOJISIHON map 100 125

8 TpaHchopMaTOpHOE MACIIO 50 75
9 BOJIA 20 50
3amaua 3

Onpenenutb MOBEPXHOCTh TEINIOOOMEHA KOPUIOPHOTO ITydKa TpyO IIPpH BHICOKOTEMIIEPATYPHOM KOH-
BEKIIMH [TPOJYKTOB CTOPAaHUs C TEMIIEPaTypoil Te’C 1 T 2C IIPU CKOPOCTH JIBHKEHUS Ta3a V. U MacCOBOM
pacxozae M, cuutas TEIJIOTEXHUYECKHE CBOMCTBA ra3a Kak YuCTOro Bo3ayxa. TemnaoHOCUTelNb, €ro pacxo 1
TeMIepaTrypa NIPUHUMAIOTCS U3 YCIIOBUHN MpeablIyIei 3a1aun

[Tocnenuss mudpa mudpa M ra3oB, KI/MUH T, °C T, °C vr, M/c
0 16 200 150 15
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 15
9 18 140 120 2,0

3amaua 4

Onpenenutsb 3aTpaThl SHEPIUM HA IEPEMELICHUE TEIJIOHOCUTENS B KPYIJION TpyOe 1O yCIOBUIM
npeabIAyIei 3a1a4n, ecim JuHa TpyOosr L meTpoB. CKOpOCTh nepeMenieHus TeIUIOHOCUTENs V M/c

[Mocnennsis mudpa mudpa TemioHocuTeNb L, M V m/c
0 BOJIA 2

1 HACBIIIECHHBIN BOJISIHOMN map 18
2 TpaHc(hOopMaTOpPHOE MacIIo 1
3 BOJIA 2,5
4 HACBILIECHHBINA BOJISIHOMN ap 22
5 TpaHcopMaTOpHOE MACIIO 0,8
6 BOJa 1,5
7 HACBILIECHHBIN BOJISIHOMN Nap 15
8 TpaHchOpMATOPHOE MACIIO 0,5
9 BO/IA 3

KonTposibHast paboTa BBINONHSIETCS B yUEHUUECKOW TETpa Iy WM Ha OJHON CTOpPOHE jHcTa hopMara
A4 pykonucHbIM criocoOoM. JlomyckaeTcss HabupaTh Ha KOMITBIOTEPE M pacliedyaThlBaTh Ha IPUHTEPE HA
OJIHOM cTOpoHe cTa”aapTHoro jucta popmara A4. Hlpudr: Times New Roman, BeicoTa 14; nHTEpBaI —
IIOJIyTOPHBIH, BBIPABHUBAHUE TEKCTA - 10 ILIUPUHE.

PacueTrHo-rpajduueckasi padora He MpeIyCMOTPeHAa YUeOHBIM IJIAHOM
KypcoBasi padoTa He npexycMOTpeHa Y4eOHbIM ILIAHOM

Oobpa3oBaTe/ibHbIE TEXHOJIOTHH
[lpu peanuzanyn yaeOHOTO MaTepHaia Kypca HCIOJIB3YIOTCS pa3lInuHble 00pa3oBaTeIbHBIE TEXHOIO-

THH, CIIOCOOCTBYIOIINE CO3JaHHI0 aTMOC(hephl CBOOOTHON U TBOPUYECKOM TUCKYCCHH KaK MEXIY MpernojaBa-
TeJeM U CTyAEHTaMH, TaK U B CTyJeHdeckoil rpymnme. Llenpio mpu 3ToM sBiseTCsl BBIpabOTKa Y CTYACHTOB
HaBBIKOB M KOMIIETEHIIMI, MO3BOJISIONIMX CAMOCTOSTEIbHO BECTH HCCIEAOBATENbCKYI0O U Hay4yHO-




MeIaroru4ecKyro padboTy.

[TpakTryeckas MOAroTOBKA NMPH pealn3aliy y4eOHONH AMCHUILUIMHBI OPIaHU3YeTCsl TyTeM MPOBEICHMUS
NPAaKTUYECKUX 3aHATHH, IpeycCMaTpUBAIOIIUX ydyacThe 00y4YaroIMXCs B BBINOJIHEHUH OTAEIbHBIX 2JIEMEH-
TOB pa0oT, CBSI3aHHBIX ¢ Oynyieil npodecCHOHaIbHOM NesITeIbHOCTbIO.

[TpakTHyeckas MOArOTOBKA TaKKe BKIIOYAET B ce0s 3aHATHUA JIEKLIMOHHOIO THIA, KOTOpbIE Hpedy-
CMaTpHBAIOT Iepenady ydeOHoi nHpopManuu o0ydJaromuMcs, HeOOXOJUMOM /ISl TIOCJIEAYIONIETO BhIMOJI-
HEHHS padoT, CBSI3aHHBIX ¢ OyayIei MpohecCHOHATbHON AEATEIbHOCTHIO.

AynUTOpHBIE 3aHATUS MIPOBOASATCS B BUJE JIEKUUN B ayauTopuu ¢ ucrosb3oBanueM [IK u kommnbro-
TEPHOTO MPOEKTOpa, MPAKTHUECKUX 3aHATHH, ¢ ucnonb3oBanueM [IK mpu nposenenun pacueros. JlaGopa-
TOpPHBIE Pa0OTHI MPOBOAATCS HA JIAOOPATOPHBIX ycTaHOBKax. CamocTosiTeNbHas paboTa CTYAEHTOB IPOBO-
JUTCS TI0JL PYKOBOJACTBOM IIpENoJaBaTelled, ¢ OKa3aHUEM KOHCYJIbTAllMi U IIOMOLIY IIPU MTOATOTOBKE K KOH-
TPOJIbHBIM paboTaM, BBIIOJIHEHUH TIOMALIHUX 3a/laHUH

(I)OHI[ OLCHOYHbBIX CPEACTB
@DOH/J1 OLICHOYHBIX CPEJICTB M0 AUCLUIIIIMHE 00ECIIEUnBaET IPOBEPKY OCBOCHUS TUIAHUPYEMBIX PE3YJib-
TaTOB O0y4yeHUs (KOMIETEHLUMH U UX MHAMKATOPOB) IOCPEICTBOM MEPONPUATUN TEKYILEro, pyOeKHOro U
IIPOMEKYTOUHOTO KOHTPOJIS IO JUCLIUIINHE.
CBsi3p MeXIly (DOPMHUPYEMBIMH KOMIIETEHIIMSIMU B (POpPMaMH KOHTPOJISI UX OCBOCHHUS TPE/ICTABICHA B
clenyrolen Taduiie:

Kon n HaumeHnoBanue
HaumenoBanue KOHTpOIUPYEMBIX HanmenoBanue
Ne n/mm MHJUKATOpa 10CTU-
paznenoB (TeMbl) . OIICHOYHOTI'O CPEJICTBA
JKEHUS KOMIETCHITUI
BxonHoM KOHTPOJIb
1 ‘ Bxo/1HOI KOHTPOJIb ‘ ‘ Bonpockl BXOAHOTO KOHTPOJIS
ATtTectanus pas3iesioB, TEKYIIMI KOHTPOJIb YCIIEBAEMOCTH
2 TemnoTexHUYECKHE MPOIIECCH B ITK-1, TIK-5, VK-1
TEIJIO3HEPTeTUKE MEPEHOCca TEeIIO- Konnoksuym
ThI
3 TennoTexHoIOrn4ecKuX MpOLECCHI [1K-1, IIK-5, YK-1 Komnoxsrnym
B TEIJIOOHEPTETUKE TPAHCIIOPTUPO-
BAHMSI TETUIOTHI
IIpomexxyTouHas arrectanus
4 | DK3ameH | [K-1, [IK-5, VK-1 Bomnpocs! k 9K3aMeHy

Bonpocbl BXOAHOT0 KOHTPOJIS.
1.Yto Ha3pIBaeTCA NACAIBHBIM ra3zom?
2. Yro Ha3pIBacTCA peAbHBIM razom?
3. Uro Ha3bIBaeTCs apaMeTpaMH COCTOSIHUSA ra3a?
4. HazoBHTE OCHOBHBIE ITAPAMETPBI, XapaKTEPU3YIOIINE I'a3 B JTaHHOM COCTOSIHUH.
5. Kak 0003HayaroTCcst OCHOBHBIE ITApaMeTPhl COCTOSTHUS, YKaKUTE UX Pa3MEPHOCTb.
6. HazoBuTe npubopel, KOTOPHIMU MOKHO U3MEPSITH MapaMeTpPhbl COCTOSHUS.
7. YeM oTauvaeTcs MEXIyHapOAHas [IKala TEMIEPATyp OT aOCOIOTHOM HIKabl?
8. Hamumure 3aBUCUMOCTH MEX Ty aOCOTIOTHON M TPAKTUYECKON CTOTPayCHOM
TeMIIEpaTypaMHu.
9. Yto Takoe U30bITOYHOE U aOCOMIOTHOE J1aBiIeHHuE?
10. YeM u3MmepstoT N30BITOYHOE JIABICHUE U KaK OMPEACIISIOT UCTUHHOE
a0co0THOE J1aBjeHue?
11. Kakoe naBneHue u3MepsoT: MAaHOMETPOM, 0apOMETPOM, BaKyyMMETPOM?
12. Yemy paBen onuH [Tackans?
13. Yemy paBen | MM BOASIHOTO cTOJI0a, B MacKaysix?



10.

11.

12.

No gakrowdE

14. Yemy paBeH | MM pTyTHOTO CTOJI0a, B MacKasx?
15. ®uznueckas cynHoCcTh 3akoHa boitns-Mapuorra.
16. ®uznueckas cynHocTh 3akoHa [1laps.

17. ®uznueckas cyuHoCcTh 3akoHa [ eii-JIroccaka.

18. Uto Takoe HOpMalibHBIE (PU3NUECKHUE YCIOBUS U UEMY PaBHBI B TOM CiIydae
JaBJICHUE U Temneparypa?

19. Yto Takoe mioTHOCTh BeulecTBa?

20. Yro Takoe yaenbHbIil 00beM?

21. Yro Takoe Temmneparypa?

22. Yro Takoe Teriora’?

23. Yto Takoe sHeprus’?

24. Y10 TaKoe MOIIHOCTE?

25. Yro Takoe paboTa raza?

Bonpochbl K IpOMeKYyTOYHOMY TeCTHPOBAHUIO

KositoxkBuym Nel
UYro sBisieTcs IOTEHIMAIIOM ITepeHoca TemoThl? [lepeunciuTe 3eMeHTapHble BUJIbI TEIII000MEHA.
Uro Takoe Terutonepenavya? Uro Takoe TEIUIONPOBOAHOCTH? UTO Takoe Ko (GHUIIMEHT TeIUTIOMPOBOIHO-
CTH MaTepuaia?
Hanummre opmyiy TemIoBOro noToka, nepeiaBaeMoro TeraonpoBOHOCTbIO B MHOTOCIIOMHOM CTEHKe
IIPU U3BECTHBIX TEMIIEpaTypax BHYTPEHHEH t, U HAPYKHOH t,; TOBEPXHOCTEH.
Yro Takoe TepMUYECKOE CONPOTUBIICHHUE?
Yro takoe koHBekusA? Hamummre GpopMyiy TEMIOBOrO OTOKA, IEPEAAaBAEMOT0 KOHBEKIIUEH OT BO3/Ty-
Xa K MoBepxHOCTU. Pu3nveckuid cMbICI K03 puimeHTa KOHBEKTHBHOM TEIUIOOTAAYH.
Yro takoe nznydenne? Hamummre GopMyIry TEIUIOBOTO MOTOKA, IEPEIABAEMOTO H3ITyYeHHEM OT OJTHOU
MOBEPXHOCTH K Apyroi. ®usndeckuii cMpICT K03 PULmeHTa JIyducToi TerIo0TIauH.

Hanummre popmyiy TemIoBOro noToka, mepeiaBaeMoro 3a cueT TeIionepeiaud oT BHYTpEeHHEH cpeibl
C TEMIIEpPaTypoH t, K HApYKHOM € TEMIEPATYPOi ty UEPE3 MHOTOCIONHYIO CTEHKY.

HadepTuTe KauecTBEHHYIO KapTUHKY PACIIPEAEIEHUS TEMIIEPATYPhI B ABYXCIOWHOM CTEHKE IIPU U3-
BECTHBIX TEMIIEpaTypax OKPYKAIOLIMX Cpes ty U ty, €CIU A>Ao.

HadepTuTe KaueCTBEHHYIO KapTUHKY PACIPEAEIEHUS TEMIIEPATYPhI B ABYXCIOWHOM CTEHKE IIPH U3-
BECTHBIX TEMIIEPATYpaxX OKPYKAOMINX CPe]I ty U ty, €Cu A<Ap.

Hanummre hopmyny 1 onpeaeneHus TeMrnepaTypbl BHyTpEHHEH OBEPXHOCTH JIBYXCIOWHON CTEHKH
B [IPU U3BECTHBIX TEMIIEPATYpPax cpef ty U t,, TONIIMHAX CI0EB 01 U 02, KO (ULIMEHTAX TEIIONPOBO-
HOCTH A H Ap.

Hanummre hopmyiy as onpeaeseHus TeMuepaTypbl HapyKHOM MOBEPXHOCTH JIBYXCIIOMHON CTEHKU Ty
B IIPY U3BECTHBIX TEMIIEpaTypax Cpe ty U ty, TONMIMHAX CI0EB 81 U O2, KO PUIMEHTAX TEIIIONPOBO/I-
HOCTH Aq U 3.

Hanummmre hopmyity Uit onpeaeneHus TEMIEpaTypbl MEXTy CIIOSIMH JIBYXCIOWHON CTEHKH t IIPH U3BECT-
HBIX TEMIIEpaTypax Cpen t; u ty, TOIIMHUHAX CIIOEB 01 U 02, KOAD(UIIMEHTAX TEIUIOMPOBOAHOCTH A1 U A).
Bonpochbl kK NpoMeKyTOYHOMY TeCTHPOBAHUIO

KosustokBuym Ne2

Brnaxusiit Bo3ayx. Knaccudukanms.

OcHOBHBIE TapaMETPHI BIAKHOTO BO3/1YXa.

I-d- auarpaMma BIa)KHOTO BO3/yXa.

Omnpenenenne napaMeTpoB BO3IyXa.

Bonsnoit nap.

TemnepaTypa TOYKH POChI U MOKPOT'O TEPMOMETPA.

Omnpenenenve napaMeTpoB Mapa.



10.
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21.
22,
23.
24,
25.
26.
27.
28.
29.
30.

I-S nuarpamMma BoASIHOTO Tapa.
HpoccenrpoBaHue ra3os.
Hcreuenue razos. OnpeneneHre CKOpOCTH UcTeueHus. Pacxon mpu nuctedyeHuu.

Bomnpocskl Kk 3xk3aMeny

[ToHsITHE TEIUIOTEXHUYECKOTO, TEINIOIHEPTETUYECKOT0, TEIUIOTEXHOJIOTMYECKOr0 Mporecca. B yeM pas-
HUIIA

[TonydyeHue TermnoThel OT ABIMOBBIX Ta30B, JOCTOMHCTBA U HEAOCTATKH.
TBepoe TOMIMBO, BUJIbI, COCTAB.

Kunakoe TomanBO, BUIBI, COCTaB.

["a3000pa3Hoe TOTUIMBO, BU/IBI, COCTAB.

XapakTepUCTUKU TOILJIMBA.

Peakunu cropanust Toniamsa.

[IpoayKThl CropaHusi U UX CBOWMCTBA.

TemnooOMeH KOHBEKIMEH, MHTCHCUBHOCTh TEINIOOOMEHA.

. TeriooOMeH U31y4eHHEM, UHTEHCUBHOCTD TEINIOOOMEHA.

. UnTeHcudukanus TemioodMeHa npu KUneHuu.

. UnTeHcudukanus TemioooMeHa pu KOHASHC AU,

. BnusiHue ¢pusndeckux cBOMCTB MOBEPXHOCTH TEIJI000MEHA HA MHTEHCUBHOCTD TEIJIOOOMEHA.
. Ilono6ue B mporeccax nepeaayy TeIIOTh.

. IIpeoOpa3oBanue TEIIIOTHI B pabOTy B MapOCHIIOBOM IIUKIIE.

. IIpeoOpa3oBanue TEIUIOTHI B pabOTy B IBUTaTElIe BHYTPEHHEIO CTOPaHUs

. Ucteuenue napa u3 coruia JlaBans.

. [lony4yenue xo010/1a U3 TEIIOBOM YHEPTUU.

. IIpoueccel cxxatus Bo3yxa.

. IloBbimenue 3 EeKTUBHOCTH TEIUIO3HEPTETHYECKOTO TPOIIecca MPH COBMECTHOM BHIPAOOTKH JIEKTPH-

YECKOW U TENJIOBOM DHEPTUMU.

TenmonocuTenu B TEINIOTEXHOJIOTHUYECKUX MPOIIecCcaX U TPeOOBaHUS K HUM.
TpyOonpoBoAbI M UX XaPaKTEPUCTUKH.

TpeboBanus Kk TEMI000MEHHOI ammaparype.

CaolicTBa Bo3ayXa.

Jnarpamma Bia)XHOTO BO3yXa.

[Ipouecchl cxxatusi, HarpeBaHUS U OXJIAXKICHUS BO3/1yXa.
BonasiHOM nap u ero cBoicTBa.

[Tpouecchl moaydyeHust BOJSHOTO Napa, €ro HarpeB, CKaThe napa.
[IpomexxyTouHbIE TENIOHOCUTENHU B TEMJIOIHEPTETHKE
Bononoaroroska na TOLI.

HIkaJjabl oueHKH 00pa30BaTEJIbHBIX 10CTHKEHUN
OK3aMCH

Bbanabl Ouenka
(peHTUHTOBOM | IK3aMeHa TpeOoBanus K 3HAHUAM
OLICHKH) (Gamnel 3a OT-

BETHI Ha DK3a-
MEHE)

90-100 «OMAUYHON O1eHKa «OTJIMYHO» BBICTABIISIETCS CTY/IEHTY, €CIIM OH IIyOOKO U
MIPOYHO YCBOWJI TPOTPAMMHBII MaTepuall, HCYePIBIBAIOIIE, TTOCITIEI0-
BaTeNIbHO, YETKO U JIOTUYECKU CTPOMHO €ro u3jaraer, yMeeT TECHO
YBSI3BIBATH TEOPHIO C TIPAKTUKOM, CBOOOTHO CIIPABIISICTCS C 3aa4aMH,
BONPOCAMU U JPYTUMH BUJAMH TPUMEHEHHs] 3HaHUH, TpUYeM He 3a-




TPYAHSETCS C OTBETOM IIPU BUJIOM3MEHEHUH 3a/1aHUM, UCIIONb3YET B
OTBETE MaTepual MOHOTpapHUECKON JIUTEPATyPhl, TPABUIBHO 0OOCHO-
BBIBACT MPUHATOE PEIlICHHUE, BIIaZIeeT Ppa3HOCTOPOHHUMH HaBBIKAMU U
IIPUEMAMH BBIIIOJHEHUS PAKTUYECKUX 3a]1a4.

3anuchIBaeT pacueTHble POPMYJIbl, OOBICHIET UX 3HAUCHUE, TIepeUHC-
JISIET OCHOBHBIE 3aKOHBI, 3aIIMChIBAET MAaTEMaTUUYECKHUE BHIPAYKEHUS OC-
HOBHBIX 3aKOHOB.

70-89 «xXopouioy OrneHka «XOpoILI0Y» BBICTABISETCS CTYAEHTY, €CJIM OH TBEPAO 3HAET
MaTepuai, FPaMOTHO U IO CYLLECTBY U3JIaraeT ero, He I0IycKasl Cyllie-
CTBEHHBIX HETOYHOCTEH B OTBETE HAa BOIPOC, MPABUIBLHO MPUMEHSIET
TEOPETHUECKHUE TIOJIOKESHUS IIPHU PEUICHUU IPAKTUYECKUX BOIIPOCOB U
3aja4, BJaeeT He0OXOJMMbIMU HABbIKAMU U MIPUEMAMHU UX BBITIOJIHE-

HUSL.
60-69 «y008671€me0- OlIeHKa «yIO0BJIETBOPUTEIHHOY BBICTABJISIETCS CTYACHTY, €CIIM OH UMeE-
PUMENLHOY €T 3HaHUS TOJIbKO OCHOBHOTO MaTepualia, HO He yCBOMII €T0 JeTaJeH,

JIOIyCKaeT HETOYHOCTH, HEIOCTATOYHO HPaBHIIbHBIC (POPMYIHPOBKH,
HapyIICHUsI JJOTMYECKOM TIOCIICI0OBATEIILHOCTH B U3JI0KCHUH MIPO-
I'PAMMHOTO MaTepHalia, UCIIBITHIBACT 3aTPYAHCHHUS IIPH BBITIOJHCHUH
NPAaKTUYECKHUX padoT.

0-59 «neyoosie- OreHKa «HEyIOBJIETBOPUTEILHO» BBICTABISCTCS CTYACHTY, KOTOPBIi
meopumenbHo» | He 3HAeT 3HAYUTEIbHOM YacTH IPOrPaAMMHOTO MaTepHaa, JIOMyCKaeT
CYIIECTBEHHBIE OIIMOKH, HEYBEPEHHO, C OOJIBIINMHU 3aTPYIHEHUSIMH
BBITIOJIHSCT MpaKTHuecKkue padotel. Kak mpaBuiio, oleHKa «HeyaoBIe-
TBOPHUTEJIEHOY» CTABUTCS CTY/ACHTaM, KOTOPbIE HE MOTYT ITPOJIOJKUTh
oOyudeHure 0e3 T0NOJHUTENbHBIX 3aHATUN IO COOTBETCTBYIOIIEH JUC-
IUITHHE.

YueOHO-MeTOAM4YECKOEe U MHPOPMALITMOHHOE o0ecrieuyeHre YUeOHOM AMCIUIIIHHbI
OcHoOBHas JiaTeparypa:

1. OBunnHMKOB, 0. B. OcHoBBI TeruioTexHukH : yueOHUK / FO. B. OBunnHuKkOB, C. JI. Enuctparos, FO.
N. Illapos. — Hosocubupck : HI'TY, 2018. — 554 ¢. https://e.lanbook.com/book/118139

2. Hcakoga, . B. Ctpoenue u cBoiicTBa MONMH(YHKIIMOHATEHBIX MaTEPUATIOB M HAHOKOMIIO3HTOB :
yuebHoe nocobue / U. B. Ucakosa, H. H. Uypunosa. — Kemeposo : Ky3I'TVY umenu T.®. ['opbauesa,
2019. — 68 c. https://e.lanbook.com/book/122212

JlononmHuUTENbHAS IUTEPATYpA:

3. Crosnos, H. 1. TeopeTnueckue OCHOBBI TEIUIOTEXHUKH (TEXHUYECKasi TEPMOJMHAMUKA U TEIIOMAac-
cooOMeH) : yueOHoe nocodue / H. U. Crostros, C. C. CMmupHoB, A. B. CmupHoBa. — Crtaspornois : CKOY,
2014. — 225 c. https://e.lanbook.com/book/155167

4. Ip16mun, b. C. OCHOBBI TEXHUYECKON TEPMOJUHAMUKH U TEIUIOTEXHUKH : yueOHoe nmocodue / b. C.
Jp16mmH. — Tlepms : TTHUITY, 2013. — 116 c. https://e.lanbook.com/book/160383

5. Ycrunos H.A. Tepmoaunamuka. Met.yka3. K BbIIl. Ja0. pa0.mo Kypey «TexHuueckas TepMOAMHAMU-

ka» 17 crygaeHtoB Hanp. [ToaroroBku 140100 «TennosnepreTuka u TermioTexHUKa»Bcex (GopM 00ydeHus,
BUTU HUAY MU®U, 2018, 11 c.

6. Ycrunos H.A. Tennonepenaua. Met.yka3. K BbII. Ja0. pad.mo kypey «TexHuueckas TepMOANHAMU-
Ka» uig ctyaenToB Hamp. [loaroroBku 140100 «TemnosHepreTuka u TEIIOTEXHUKa»BceX GopM 00ydeHus,
BUTU HUAY MU®U, 2018, 11 c.

MartepuaJIbHO-TeXHHYECKOe o0ecnevyeHrne y4eOHOH TUCIUIIIMHBI
HGKHI/IOHHBIe 3aHATUA MMPOBOAATCA B CHICHHUAIM3UPOBAHHBIX ayAUTOPUAX, OCHAIICHHBIX MYJIbBTHMC-

TUiHBIM o0opynoBanueM (aya.411). O6opynosanue: [Tocagounsix mect — 32;
ABTOMaTH3MPOBAaHHOE paboyuee MECTO MPEIo1aBaTels:
Kommerorep ORION 215 -1,


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

npoueccop-AMD Athlon(tm)IIx2215, 2,70 GHz; onepatusnas mamsts — 4,00 Gb.

ITpoexTop Casio XJ-V2 — 1; Mukpodon Aceline AMIC-1 HacTonbHbIN-1; DKpaH HACTEHHBIN C JJICK-
TPOTIPUBOJIOM -1;

JIieH3snoOHHOE U CBOOOJHOE MPOrpaMMHOE oOecreueHue O0IIero U MpoecCuOHANIBHOIO Ha3Haye-
HUSL.

MenoBas nocka — 1.

JIaboparopHble U MPAKTHUUYECKUE 3aHATHUS MPOBOJATCS B J1abopaTopuu «TeraoTeXHuKa U TEPMOIH-
Hamukay (ayn.318). O6opynosanue: [Tocamounsix mect — 28;

Menosas gocka -1;

KomrnekT mebenu;

PaGouee mecto npernoaasarens;

KomruiekT yueOHO-HarIsIHbIX TOCOOUIA U TIIaKaToB;

KoMIuiekT nokyMeHTaluuu, MeTou4eckoe o0ecreueHue;

Jla6opatopusbiii ctena TOT-TIIb nnst ucnbITaHus pa3IuYHBIX KOHCTPYKIMEI TETUIOOOMEHHUKOB;

JIabopaTopHbIe YCTAaHOBKH JIJISl BBITOJIHCHUS J1a00paTOPHBIX PadoT:

1.0mnpeneneHue TEI0EMKOCTH BO3AYXa;

2.0npeneneHne KpUTUYECKOTO JUAMETpa TETIOBON U30JISIINY;

3.0mnpenencHue KPUTHICCKOTO Meperaia JaBICHUS U KPUTHIECKON CKOPOCTH;

4.0Onpenenenue k03 PUIHEHTa TEIUIONPOBOAHOCTH CHITYYNX MAaTEPUAJIOB.

JlaboparopHblii cren] «TeXHONIOrUs 0UUCTKH U 00€3BpeKUBAHUS TPOMBIIITICHHBIX BHIOPOCOB).

Peanu3anust KOMIETEHTHOCTHOTO TIOJIX0/Ia B MPOLIECCE U3YUCHHUS JUCIUILIMHBI IPEANOaraeT opra-
HU3ALUIO0 NHTEPAKTUBHBIX 3aHATHI. VIHTEpaKTUBHBIC 3aHATUS IPOBOASTCS B BUJIE JIAOOPATOPHBIX 3aHATHIA,
BO BpeMs KOTOPBIX 00ydaromrecs: B HeIIOCPEICTBEHHOM KOHTAKTE C IIPEIOAaBaTelieM OCBAUBAIOT MPAKTH-
YECKUE HABBIKH MMPOBEICHUS YKCIICPUMCHTAITBHBIX HCCIICIOBAHUH.

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUH JJISl CTYIeHTOB

1. Yka3zaHus 1715 NpoCaylIBaHus JEKIUN

Ilepen HauasoM 3aHATHI BHUMATEIbHO O3HAKOMMTBHCS C YUYE€OHBIM IUIAHOM NPOBEINCHMS JIEKUUH U
CIIMCKOM PEKOMEHJI0BAaHHOM JINTEPATYPHI.

Ilepen mocemeHneM o4epeaHON JIEKIUU OCBEXWTH B MAaMSATH OCHOBHBIE KOHUEMNIMHM IPOUIEHHOTO
panee marepuaina. [IoqroToBUTh mpu HEOOXOIUMOCTH BOIPOCH! IpenojaBarento. He Hano omacarkcs, 4To
BOIIPOCHI MOTYT OBITH TPOCTHIMHU.

Ha nexunu ocHOBHOE BHMMaHUE CleAyeT YAENIATh He (popMynaM U MaTeMaTUYECKUM BBIKJIAIKaM, a
COJIEP’KaHUIO N3Y4aeMbIX BOIIPOCOB, ONPEEICHHUSIM U TOCTAHOBKAM 3a]1a4.

B nponecce u3yueHus JEKIIMOHHOTO Kypca HEOOXOAMMO MO BO3MOKHOCTH 4acTO BO3BPAIATHCS K
OCHOBHBIM HOHSTHUSIM U METOJIaM pelIeHUs 3ajad (3/1€Ch BO3MOXKEH BBHIOOPOYHBIA KOHTPOJIb 3HAHHUI CTY-
JIEHTOB).

XenarenpbHO MCIOJIB30BaTh KOHCIEKTHI JEKIUHI, B KOTOPBIX UCHOJB3YETCS MPUHSATAs MperogaBaTe-
JeM cucteMa 0003HaYeHuH.

Jnst Gonee moapoOHOro U3ydeHHs Kypca ClieAyeT padoTaTh ¢ PeKOMEHI0BAaHHBIMH JIUTEPATYPHBIMU
MCTOYHUKAMU ¥ BHOBb MOSIBISIONIMMUCS UCTOUHUKAMH.

2. Yka3zaHus I y4acTHsl B MPAKTUYECKUX 3aHATHAX

[lepen mocemnieHneM ysICHUTh TEMY NMPAKTUYECKOTO 3aHATUS U CAMOCTOATEIBHO U3YYUTh TEOpETHYE-
CKH€ BOIPOCHI.

[TonyunTs y mpenogaBaTesns 3aJaHUE Ha BBINOJIHEHHE MPAKTUYECKOIO 3aJaHMs, KaK IMPaBHUIIO ITO
peleHne 3a/1a4u 10 MpoiiIeHHOMY JIEKIIMOHHOMY MaTepuaiy. Perenne 3agaun opopMHUTh MUCbMEHHO WIIN
BBINOJIHUTH C MCIIOJIb30BaHMEM KOMITBIOTEPA M MIPU HEOOXOIUMOCTH pacliedaTaTh U cIaTh MPEnoiaBaTesio
Ha MPOBEPKY.

[lepen mocemnieHneM ysICHUTh TEMY NMPAKTUYECKOTO 3aHATHUSA U CAMOCTOSITEIbHO U3YYUTh TEOpeTHYe-



CKHE BOITPOCHI.

B koHIIe 3aHATHS TpU HEOOXOIUMOCTH BBISICHUTD Y MPEIO0/IaBaTeNsl HEACHbBIE BOIIPOCHI.

OcHOBHbIE pe3y/bTaThl BHIITOJIHEHUS Pa00OTHl HEOOXOAMMO pacIeyarars.

3. Yka3zanus U1l BBITOJHEHUS JIaDOpaTOPHBIX paboT

Cobmoate TpeOOBaHUS TEXHUKU O€30MaCHOCTH, IS YEro MPOCIIyIIaTh HEOOX0IMMBbIE Pa3bsiCHEHUS
0 MPaBWJIBHOCTHU MOBEJCHUS B TaOOPATOPUH.

[TonyunTs 3amaHue y mpernojaBaTelis Ha BHIMOJTHEHHE J1a00paTopHON paboThl. M3yunuTh MeToamde-
CKOE yKa3aHUe IO €€ BHIMOJHCHHUIO. BBIMOIHUTE IPEyCMOTPEHHBIC U3MEPEHHSI 1 OPOPMUTH OTUYET B MMUCH-
MEHHOM BHJIC B COOTBETCTBHH C TPEOOBAHUSAMHU METOAMYECKUX yKa3aHHU. OTYET caaTh HAa MPOBEPKY Ipe-
MOJABATEIII0 U OTYUTATHCS YCTHO, OTBEYAsl HA BOIIPOCHI IPETO1aBaTEIA.

[lepen BbImoNHEHNEM T1a00PATOPHON PabOTHI MPOBECTH CAMOCTOSITENILHO MOATOTOBKY K padoTe u3y-
YUB OCHOBHBIE TEOPETUYECKUE TOJIOKEHUS, 3HAHUE KOTOPBIX HEOOXOAMMO JJI1 OCMBICIICHHOTO BBITIOJTHEHUS
paboTHI.

B nporecce BbinonHeHus: pabOThl ClaeayeT MOCTOSHHO OOIIAThCs ¢ MpernojaBaTesieM, He JOIMycKas
110 BO3MO>KHOCTH HENPABWIBHBIX JICHCTBU.

OcHOBHBIE pe3yJbTAThl AKCIIEPUMEHTOB HEOOX0AMMO 3a(UKCUPOBATH B MMCbMEHHOM BUJIE.

[Tpu cnade 3adera o paboTe MOATOTOBUTEH OTYET O MPOACIAHHOW padoTe, T/Ie TOJKHBI OBITH OTpa-
JKEHbI OCHOBHBIE PE3YJIbTaThl U BBIBOBI.

4. Yka3zaHus 1715 BBIIIOJIHEHUS CAMOCTOSTENIbHOM paOboOTHhI

[TonyuuTs y npenojaBaress 3aaHue U CIIMCOK PEKOMEHI0BaHHOM uTeparypsl. M3yuenue teopetu-
YECKUX BOMPOCOB CIEAYyeT MPOBOAMTH MO BO3MOXKHOCTH CaMOCTOSITENIbHO, HO MPHU 3aTPyAHEHUAX 00pa-
1IaThCs K MPENoIaBaTelo.

[ToaroToBUTH MUCEMEHHBINA OTYET O MPOJCIAHHON padoTe.

[Tpu BEIMONHEHWH (POHTAIBHBIX 3aJaHUM MO YCMOTPEHHUIO TpernojaBareiss paboTa MOMXKET OBITh
OIICHEHA 0€3 MUCHMEHHOTO OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJBLHBIC BOMPOCHI, PH YCIOBUH aKTHBHON
CaMOCTOSITENIbHOM paOOThI.

[ToAroToBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

MeToauveckue peKOMEHAALNH ISl IIpenoaaBareien
1. Yka3anus 15 IpOBEICHUS JIEKINI

1. Ha nepBoii BBOJIHOM JIEKIIMM cieaaTh OOLIMi 0030p cojiep:kaHusl Kypca U OTMETHTh HOBBIE METO-
JIbl ¥ TIOAXO/IBI K PEIICHHUIO 33]a4, pacCMaTpUBAEMbIX B Kypce, IOBECTH IO CTYJAEHTOB TpeboBaHus Kaden-
PBl, OTBETUTDH HA BOMPOCHI.

2. Ilpu moAroToBKE K JIEKIIMOHHBIM 3aHATUSM HEOOXOJUMO MPOAYyMaTh IUIaH €ro MpOBEAEHUS, CO-
JIEp’KaHUE BCTYIUTEJIBHON, OCHOBHOM M 3aKJIIOYUTENIBHOM YacTH JIEKLIUH, O3HAKOMMTHCS C HOBHHKAMH
y4eOHOI U METOJMUECKON JINTepaTyphl, MyOIUKAUIMHI NEPUOIUUECKON MeyaTH o TeMe JIEKIIMOHHOTO 3a-
HATUA. Y TOYHUTH TUIAH NIPOBEJECHUS CEMUHAPCKOTO 3aHATHS IO TeMe JIeKIMHU. [lepen n3noxxeHnem Texkyiue-
o JIGKIIMOHHOTO MaTepHualia HalOMHUTh 00 OCHOBHBIX UTOIax, JOCTUTHYTHIX Ha MpeabIaynux jekuusax. C
9TOH LIEJIbIO 3a/1aTh HECKOJIBKO BOMPOCOB ayAUTOPUH U OCYIIECTBUTH BBIOOPOUYHBIN KOHTPOJIb 3HAHUS CTY-
JICHTOB.

3. B xoze neKUMOHHOTO 3aHATHS MPENoaBaTeNlb TOJKEH Ha3BaTh TEMY, yueOHbIe BOIPOCHI, O3HA-
KOMUTh CTYJEHTOB C IIEPEYHEM OCHOBHOI U JIOTIOJHUTEILHOU JUTEPATyphl MO TeMe 3aHATHs. PackpbiBas
coJiep’kaHue y4eOHBIX BOIIPOCOB, aKIIEHTUPOBATh BHUMAHHUE CTY/ACHTOB Ha OCHOBHBIX KAaTE€rOPUsX, SIBJICHU-
X ¥ Mpoleccax, OCOOCHHOCTIX UX MpOTeKaHUs. PacKpbIBaTh CYITHOCTh M COJEpIKAHUE PA3TUUYHBIX TOUYEK
3peHHsI U HAYYHBIX TOJX0JI0B K OOBSCHEHHIO TEX WJIM UHBIX SIBJICHUHN U MPOLIECCOB.

4. Cnenyer apryMEHTHPOBaHO OOOCHOBAaTh COOCTBEHHYIO MO3ULUIO MO CHOPHBIM TEOPETHUECKUM
Bonpocam. lIpuBoauts npumMepsl. 3aagaBaTh IO XOAY H3JI0KEHHUS JIEKIIMOHHOTO MaTepuajla pUTOPHUECKUE
BOIPOCHl U CAMOMY J1aBaTh Ha HUX OTBET. JTO CIIOCOOCTBYET aKTHBHU3ALMU MBICIUTEIBLHON J1ESITEIbHOCTH



CTYJICHTOB, MOBBIIICHUIO UX BHUMAHUS U UHTEpEca K MaTepuaiy JIEKIUHU, ee cojepxanuto. [Ipenonasarens
JOJIKEH PYKOBOAUTH PabOTOM CTYAEHTOB M0 KOHCIIEKTHPOBAHUIO JIEKIIMOHHOTO MaTepuana, oJ4epKuBaTh
HEOOXOUMOCTh OTPAKEHUSI B KOHCIIEKTAaX OCHOBHBIX IMOJIOKEHUHM M3ydaeMoil TeMbl, 0c000 BbIENss, KaTe-
rOpHaNIbHBIN anmnapar. B 3akiirounTenbHON 4acTH JIGKIUU HEeo0XoauMo cOopMyIupOBaTh OOIIKME BBIBOIbI
[0 TeME, PAaCKPBIBAIOIIIME COJEPKAHUE BCEX BOMPOCOB, MOCTABIECHHBIX B JieKIUU. OOBSBUTH IUIaH OYEpe.l-
HOTO MPAKTHUYECKOTO 3aHATHS, JaTh KPAaTKUE PEKOMEH IAllUU 110 MOJIFOTOBKE CTYACHTOB K cemuHapy. Onpe-
JIETUTh MECTO U BPEMsI KOHCYJIbTAllUM CTYACHTaM, MOKEJIABIIMM BBICTYIIUTh HA CEMUHAPE C JIOKJIAJaMu U
pedeparamu.

5. Ha mocneaHe# JeKuu yaenuTh BpeMs i 0030pa HauOoJee BaKHBIX MOJIO0XKEHUH, PACCMOTPCH-
HBIX B Kypce.

2. YkazaHus 1Jis NPOBEACHUS IPAKTUYECKUX 3aHATHI

[ToaroToBUTH TEOpETUUYECKHE BOMPOCHI WM 33J1a4M, KOTOPBIE JTOJKHBI BBINOJHUTH CTYIEHTHI BO-
BpeMsl MIPaKTUYECKOro 3aHATUS. [10IrOTOBUTH CIIUCOK JTUTEPATYPHBIX UCTOYHUKOB, HEOOXOIUMBIX IS BbI-
MOJIHEHUS 3aJlaHUSI U KOTOPBIE CTYIEHTHI MOTYT IMOJIy4UTh B OuOnuorexe mHcTuTyTta. [lonroroButs nepe-
YeHb MHTEPHET-PECYpPCOB, KOTOPHIE MOMOTYT B BBIMOJHEHUU MpaKTUYECKOro 3ananus. [locie momydeHus
OTYET BBIMOJHUTH IPOBEPKY M HA CJIEIYIOLIEM MPAKTUYECKOM 3aHSATUU Pa300paTh JOMYIIEHHbIE OUTMOKUA U
MOJ/ICKa3aTh, KaK UX HEOOXOJAUMO YCTPAHUTb.

YeTko 0003HaYUTh TEMY 3aHATHSL.

OO6cyauTh OCHOBHBIE MOHATHS, CBSI3aHHBIE C TEMOM.

B npouecce pemienus 3aga4 BECTH JUCKYCCHIO CO CTYAEHTaMU O MPaBUILHOCTH IPUMEHEHUS TeOpe-
TUYECKUX 3HAHUI.

OTMmeuaTs CTYJEHTOB, HanboJIee aKTUBHO yYaCTBYIOIIUX B PEHICHUU 33]1a4 U JUCKYCCHUSX.

B xoHI11e npakTHKK 3a1aTh ayAUTOPUN HECKOJIBKO KOHTPOJIbHBIX BOPOCOB.

3. Yka3zaHus [yist IpoBeieHUs 1a00paTOPHBIX 3aHATUH.

Cobnronate TpeOOBaHUSI TEXHUKU OE30MACHOCTH M MPOBOJUTH HEOOXOAMMBIE Pa3bsICHEHUS O Mpa-
BWJILHOCTH TIOBECHUS B J1a0OpaTOpuu.

[lepen BbIMONHEHHWEM J1IaOOPATOPHON PAOOTHI MPOBEPUTH CTENIEHb TOTOBHOCTH CTYIEHTOB, HANlOM-
HUTH U OOCYJUTh OCHOBHBIE TEOPETUYECKUE TIONOKEHNUSI, 3HAHNE KOTOPBIX HEOOXOIUMO ISl OCMBICIIEHHOTO
BBITIOJTHEHHSI paboT.

3a01aroBpeMeHHO MPOBEPUTH PabOTOCIIOCOOHOCTH TA0OPAaTOPHBIX yCTaHOBOK. Hammuue meToauye-
CKHX YKa3aHHH K MPOBEACHUIO TabopaTopHbIX paboT. [IoAroToBUTH MHAMBUAYAIBHOE 33JaHHUE TI0 YCTAHOB-
K€ PEeKUMOB PaOOTHI TAOOPATOPHBIX YCTAHOBOK JJISI KAXKJOTO CTYJEHTA, B COOTBETCTBHE CO CITUCKOM CTY-
JIEHTOB.

B npouiecce BeimomHeHUs pabOThl CleAyeT MOCTOSHHO OOIIATHCS CO CTYJIEHTaMH, HE JOMycKas Io
BO3MOKHOCTH UX HEMPABWIbHBIX IEUCTBUU.

TpeboBath, uTOOBI OCHOBHBIE PE3yIbTaThl SKCIIEPUMEHTOB ObUIH 3a()UKCHPOBAHBI CTYICHTAMHU B
MMCbMEHHOM BHJIE.

[Tpu mpueme 3adera mo pabore TpeGOBaTh OTYET O MPOJICTAHHON paboTe, TNie AOKHBI ObITh OTpa-
YKE€HbI OCHOBHBIE PE3YJIbTATHI U BHIBOJIBI.

4. Yka3aHus 110 KOHTPOJIIO CAMOCTOSITENIbHON pabOThI CTY/IE€HTOB

1. ITo ycMoTpeHHIO TIpernoiaBaTesis 3a/laHie Ha CaMOCTOATEIbHYIO Pab0Ty MOXKET ObITh WHIUBUIY-
aTBHBIM WA (PPOHTATHHBIM.

2. Ilpu ucnonb30BaHUN WHAMBUAYAIBHBIX 3aJlaHU TPeOOBAaTh OT CTYACHTAa MUCHMEHHBIH OTYET O
npoJieTaHHOM paborTe.

3. Ilpu npuMeHeHUU (PPOHTATBHBIX 33/JaHUN BECTH KOJUIEKTUBHBIE 00CYXIIEHHUSI CO CTYACHTAMHU OC-
HOBHBIX TEOPETHUUECKHUX MOJIOKEHUH.

4. C uenbto KOHTPOJIS Ka4eCcTBA BHITIOTHEHHUSI CAMOCTOSTENBHON paboThl TpeOOBATh MHINBUIYAIbHbIE
OTYETHI (JIOMyCTUMO BMECTO MTUCHMEHHOTO OTYETa PUMEHSATh WHANBUAYATbHBIE KOHTPOJILHBIE BOIIPOCHI).



[Tporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusimMu OC HUAY MUOU u yd4eOHBIM IUIaHOM
OCHOBHOM 00pa3oBaTeIbHON MpOrpamMMBbI 10 HampaBiieHuto moarotoBku 13.03.01 Temnosneprerruka u Termn-
JIOTEXHHUKA.

PaGouyto nmporpamMmmy coctaBuir: 101IeHT Y cTHHOB H.A.

Peuenszent: mouent Koctun JI.A.

[Iporpamma onobpena na 3aceganuu Y MKH 13.03.01 TemnosnepreTrika u TEIUIOTEXHUKA.

[Tpencenarens yueOHO-MeToqMUeCcKOH Komuccun PasyBaes A.B.



