banakoBckuii HMHKEHEPHO-TEXHOJOTUUECKUA HHCTUTYT — (prytnan deeparTbHOTO ToC-
YIapCTBEHHOTO aBTOHOMHOTO 00Pa30BaTEILHOTO YUPEKICHHSI BBICIIIETO 00pa30BaHUS
«HaroHanbHbIN UCCIIEN0BATENBCKUM ANepHbIA YHUBEPCUTET « MU DN

@aKyapTeT aTOMHOW DHEPTETUKHU U TEXHOJIOTUI
Kadenpa «ATomMHas sHepreTruKa

PABOYAS ITPOT'PAMMA

10 AUCHUITIINHE «DU3MKO-XUMHYECKHNE OCHOBBI
TCIINIOOHCPICTHYCCKUX M TCINIOTCXHOJIOTHYCCKUX ITPOICCCOB»

HanpasieHusi noAroToBKu
«13.03.01 TennosHepreTuKa 1 TEMIOTEXHUKA

OcHoBHan npoq)eccnonanbnaﬂ oﬁpasoBaTeanaﬂ nmporpamMmma

((HpOMBIHIJ'IeHHaH TCIIJIOOHCPICTHUKA»

Kpasunduxanus BoIYCKHUKA
baxanasp

dopma 00y4eHuUs1
3aoyHas

banakoBo



He.]'ll) O0CBOCHHUSA NUCHUIIJINHDBbI

HCJIB npenoaaBaHvs JUCHUIIIIMHBI: U3YYCHUC O6H.[I/IX 3aKOHOB U NPHUHIUIIOB TCINIOTCXHOJIOTNYC-

CKHX IIPOLECCOB JJIA MOCICAYIOMIET0 UCIIOJb30BaHUA B MEXKIIPEAMETHBLIX JUCHUITIIIMHAX.

HI/ICHI/IHHI/IHa HN3Yy4acTCsa B COOTBETCTBUU C HpO(i)CCCI/IOHaJ'IBHBIMI/I CTaHAapTaMu:

- 24.083 CnenuaaucT-TeIIOdHEPTeTUK aTOMHOM CTaHIUH;
- 24.009 «CrenpaJiucT MO YNPaBIECHUIO MPOCKTAaMU U MPOrpaMMaMH B 00JIaCTH TPOW3BOJCTBA

SJICKTPOSHCPIUHU aTOMHBIMH 3JICKTPOCTAHIIUAMU

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 Texnuyeckas MOJAEp)KKa IKCIUTyaTallid OOOPYIOBaHUS, TEXHOJOTHUYECKUX CHCTEM,

TpyOompoBo10B Topsiueit Boabl u napa (I1C 24.083);

- A/02.6 AHanu3 TEXHUYECKOTO COCTOSIHUS TEIUIOMEXaHHUECKOTO 000pYAOBaHUs, TEXHOJIOTHYE-

ckux cucteM u Tpyoornposoaos (I1C 24.083);

- A/02.6 Opranuzanus padoT mo HarpasieHuto aestenbHocT npoekta (I1C 24.009).

Kommnerenuuu ody4varierocsi, opmupyemMbie B pe3yJibTare 0CBOCHHSI AU C-

IIUIIJINHBI
B nporiecce 0cBOCHUS JaHHOM AMCHUILUIMHBI y CTYACHTA (OPMUPYIOTCS CIEAYIOIINE KOMITE-
TEHINH:
YHHUBEpPCAJIbHbIE
Kon komne- | HammeHoBaHHe KOMIIETEH-
WHanKaTopsl JOCTHKEHHUS KOMIIETEHIH
TEHINN 1207
YK-1 YK-1 Cniocoben ocy- 3-YK-1 3Hath: Meroauku cbopa u 00paOOTKM UH-
IIECTBIIATH IOUCK, KPUTH- (dbopmanmy; aKTyanbHble pOCCHIICKME U 3apyOekHble HC-
YECKUH aHaliu3 U CHHTE3 | TOYHUKM MHOpManuu B cdepe npodecCHoHaTbHOU aes-
UH(pOpMaLKH, TPUMEHSTh TENBHOCTH; METOJ, CHCTEMHOT'O aHAJIN3a
CHUCTEMHBIA MOIXOX UL V-YK-1 VYwmerh: mnNpuUMEHSITh METOIUKU TIOMCKA, cOopa
pelIeHus MOCTaBICHHBIX 00paboTku mH(OOpMAIUH; OCYIIECTBJISITh  KpUTHYE-
3a1a4 CKUH aHaJM3 ¥ CHHTE3 MH(pOpMAIMU, TOTYYEHHON U3
Pa3HbIX UCTOYHUKOB
B-YK-1 Bnanmers: wmetomamu moucka, coopa u  00-
pabOTKH, KPUTUIECKOTO aHalM3a W CUHTe3a WH-
(dbopMaluy; METOJUKON CHCTEMHOrO MOAXoAa Ui pelie-
HUS IOCTaBJICHHBIX 3a/1a4
po¢eCCHOHATHHBIC
Kon n HaumeHoBanue
Kox n HaumeHnoBaHue
OObeKT unm obacTp 3Ha- . WHMKATOpa JTOCTHKE-
3anaua [1]] npodeccroHanbHOI .
HUS HUS Ipo(hecCHOHATBHOM
KOMIIETEHIINH
KOMIETEHITHH
C6op u anamuz wuH- | TermoBele u  atomuble | [IK-1 cmocoben yuact- | 3-IIK-1  3HaTh: O0KYy-
(GOpMallMOHHBIX  HC- | AJIEKTPUYECKHUE CTaHIMM, | BOBATh B COOpPE U aHAIM- | MEHTHI U CTaHAAPTHI Op-
XOIHBIX JAHHBIX JJIs | peakTOpbl M TaporeHepa- | 3¢ HMCXOJHBIX JaHHBIX | TaHU3alMM B 00JacTH
MIPOEKTUPOBAHUS TOPbl aTOMHBIX 3JIEKTPO- | JUIsS MIPOEKTUPOBAHUSA | IPOEKTHON  JEeSATENbHO-
CTaHLUH, a TaKkXKe JIPYroe | JHEProoObEKTOB M UX | CTH; MPUHIMIIBI pabOTHI
TEIUIOMEXaHUYeCKoe 000- | JIEMEHTOB B COOTBET- | AKCIUTyaTUPyeMoro 000-
pyaoBaHMe COIJIAaCHO | CTBUM C HOPMAaTHBHOH | pyJloBaHUs, TpyOOIpo-
npodeccCHoHaNbHOM  J1es- | TOKyMeHTanueil BOJIOB U TEXHOJOTHYe-




TEIbHOCTH; HOPMAaTHBHO
TEXHUYECKas JOKyMEHTa-
U U CHCTEMBl CTaHJIap-
TH3allil; CHCTEMBI Jua-
THOCTUKH H aBTOMATH3H-
POBAaHHOTO  yIpaBJIICHUS
TEXHOJIOTHYECKUMHU  TIPO-
eccaMd B TEIUIOdHEpre-

THUKC

CKHUX CHUCTEM TYypOMHHO-
r'0 OTACTICHUS

V-TIK-1 VYwmers: pabo-
TaTh C WHPOPMAIUOH-
HBIM TIPOCTPAHCTBOM Ha
cepBepe  (Beb-ceprepe)
OpraHu3anu Jiisl  Xpa-
HEeHHus, oOMeHa M COB-
MECTHOTO  HCHOJIb30Ba-
HUS  uHGbOpMAIMKU IO

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

JIOKYMEHTAIlUU C OMHUCa-
HUeM oObeMa paboT mo
HAIPABIICHUIO TIPOEKTA;
METOAaMHU KOHTPOJIS
KJIFOYEBBIX ITOKa3aTelen
3¢ PEeKTUBHOCTH U Kade-
CTBa IO HAIMPABICHUIO
MIPOCKTA

3agaum BOCIIMTAHUSA, PCAIU3YEMbBIC B PaAMKaX 0CBOCHUA JUCIHHUILINHDBI
B nponecce ocBoeHMS TaHHOW JUCLUIIIMHBI PEATU3YIOTCA CAEAYIOINE 3a4a49d BOCIIUTAHMUS:

Hanpasienue/ Co3nanue yciaosuii, | Ucnosb3oBanue BocnuTa- | BoBileuenue B pa3HOILUIAHO-

neJin o0ecreuynBaOIIMX TeJIbHOT0 NMOTEHI[HAJIA | ByI0 BHEY4YeOHYIO [esiTe/lb-
Y4eOHBIX TUCHHIINH HOCThH

IIpodeccuonanbHoe | - popmupoBaHue Hcnonk3oBanue BocnuTa- 1.Opranuzanust Hay4yHO-

U TPYAOBOE BOCIIH-
TaHHe

[J1yOOKOro NOHUMa-
HUSI COLIMAIBHOM PO-
nu ipodeccun, mo3u-
TUBHOM U aKTUBHOU
YCTaHOBKH Ha LIEHHO-
CTH N30paHHOH crie-
LUAIBHOCTH, OTBET-
CTBEHHOT'0 OTHOLIE-
HUs K mpodeccuo-
HaJIbHOM JEATEIbHO-

ctu, Tpyny (B14)

TEJIFHOTO MOTEHIIHAJIA JIIC-
LUIUTHH €CTECTBEHHOHAYY-
HOTO U obmenpodeccuo-
HAJTbHOTO MOJYIIS JJISL:

- popMUpOBaHUS TTO3UTHUB-
HOTO OTHOIIEHUS K TPO-
(heccun nnxenepa (KoH-
CTPYKTOpa, TEXHOIIOTA),
MTOHWMAaHMs €€ COIHab-
HOM 3HAUMMOCTH U POJIH B
o011ecTBe, CTPEMIICHHS
ClIeI0BaTh HOPMaM IPo-
(heccroHaIBHOM TUKH TI0-
CPeACTBOM KOHTEKCTHOTO
oOyueHus1, pelIeHHs MpaK-
TUKO-OPUEHTUPOBAHHBIX
CHUTYallMOHHBIX 3a7ad.

- popmupoBaHUs yCTOMYH-
BOTO MHTepeca K mpodec-
CHOHAJILHOM JASSITEIBHOCTH,
CIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENTFHO MBICIIUTH,
MMOHUMATh 3HAUUMOCTh
npodeccuu moCpeICTBOM
OCO3HAaHHOTO BBIOOpA TeMa-
THUKH TTPOCKTOB, BBIITOTHE-

NPaKTUIECKUX KOH(PEPEHIIHA
Y BCTPEY C BEIYIUMHU CIIELH-
IMCTaMH IPEIPUATUN T'O-
poJia ¥ BeTepaHaMH aTOMHOU
OTpacIIu.

2. Opranusanyst 1 mposeje-
HUE IPEeIMETHBIX OJIUMIHA U
ydJacTHe B KOHKypcax Ipo-
(heccCHOHAILHOTO MAacTEPCTBA.
3.Yyactue B €XXEroiHbIX aK-
LHUSAX CTY/I€HYECKUX CTPOU-
TENbHBIX OTPSIOB




HUS IPOEKTOB C MOCIENY-
fol1el myOJIMYHON npe3eH-
TalKel pe3ynbTaToB, B TOM
yuciie 000CHOBaHUEM HX
COLMAJIBHOW U MpaKTHye-
CKOM 3HAYMMOCTH,

- (hopMupOBaHMSI HABBIKOB
KOMaHJIHOW paboThI, B TOM
qucie peaau3aly pa3iny-
HBIX IPOEKTHBIX pOJIEH
(J1umep, UCIIOIHUTENb, aHA-
JUTHK U TIp.) IOCPEACTBOM
BBINOJIHEHUS] COBMECTHBIX
IIPOEKTOB.

IIpogeccnonanbHoe
U TPY/10BO€ BOCITH-
TaHue

- (hopmupoBanue
HICHXOJIOTUYECKON
TOTOBHOCTH K TIPO-
(beccroHanbHOI fes-
TENIBHOCTH 110 HU3-
Opanno# npodeccun
(B15)

Hcnonws3oBanue Bocnura-
TEJILHOTO MTOTEHIIHAJA JIHC-
UTUTAH o0menpodeccuo-
HAJIBHOTO MOJTYJIS JIJISI:

- (hopMuUpOBaHUsI YCTONYH-
BOTO MHTEpeca K npodec-
CHOHAQJIBHOW JIeSITeIIbHOCTH,
MOoTPeOHOCTH B TOCTIKE-
HUM pe3ysibTara, IOHUMa-
HUs (PYHKIUOHAIBHBIX 005-
3aHHOCTEH M 33724 N30paH-
HOM TIpodecCHOHATBHON
JeSITeIIbHOCTH, 1yBCTBA
npodeccnoHaTLHOM OTBET-
CTBEHHOCTH 4€pe3 BBITIOJ-
HEHHE y4eOHBIX, B TOM
YHCIIe MPAKTUYECKUX 3a-
JaHUH, TPEOYIOLIUX CTPO-
TOTO COOJIIOICHUS TIPaBHIT
TEXHUKHU 0€301aCHOCTH U
MHCTPYKLHUH 1O paboTe ¢
000opyI0BaHNEM B paMKax
71ab0paTOPHOTO MPAKTUKY-
Ma.

1.Opranusanus Hay4HO-
MPaKTUYECKUX KOH(]epeHIInA
¥ BCTPEY C BEIYIINUMH CIIEIU-
TMCTaMH TPEIPUATHN TO-
poJia ¥ BeTepaHaMu aTOMHOM
OTpaciu.

2. Opranu3zanus 1 npoBeje-
HUE TIPEJAMETHBIX OJIMMITUA]T U
y4acTHe B KOHKypcax Mpo-
(hecCMOHATLHOTO MAaCTEPCTBA.
3.Yyacrue B €XKerogHbIX aK-
[UAX CTYJEHYECKUX CTPOU-
TEJIbHBIX OTPSIJIOB

Crtpykrypa u coaepxkaHue y4eOHOU AU CIUIIIHHBI
JucuunnuHa npenoaaercs cryaeHTaM B 4-oM cemectpe. OO0Ias Tpy10eMKOCTh TUCITUTUIMHBI COCTaB-
JIseT 8 3a4eTHRIX eauHuII, 288 ak. Jaca.

Kanenpapubiil nuian

Ne Ne
P T
a e
3 M

HaumenoBanue pas-
nena (TeMbl) TUCIu-
TLJTUHBI

Buner yueOHOI nesTenbHO-
CTH (B yacax)

Arttectanus | Makcumanb-
pasnena HBIN 0aJnI
(popma) 3a

pazen
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Bceero
Jlexnun
JlaGopaTopHbie
[IpakTnueckue
CPC/KPC
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1 IToHsTHE O TEILIOTEX- 70/1 64/2
1 HUYECKHUX, TEIJIOIHED-
TFETUYECKUX U TEILI0-

TEXHOJOTHIECKUX TIPO-

eccax.

2 Temnorexunueckue 7221 1 | 1/1 | 2/1 | 66/2 KJI 25
IPOIIECCHI B TEILIOPHED-
reTUKEe IepeHoca Terl-
JIOTBI

3 | Temnosnepreruueckue | 70/1| 2 | 2/1 | 2 64/2
2 HPOLIECCHI B TEIJIOBHEP-
T€THUKE C BOJSHBIM IIa-
pom

4 Temnorexuonoruueckue | 71/2 | 2 | 2/1 | 2/1 | 65/3 KJI 25
IPOLIECCHI B TEIJIO3HEP-
rETUKE TPAHCIIOPTHPO-
BaHUS TEILIOTHI

Buja npoMeKyTOYHOI aTTecTAlHK 288/ 6 |6/4 |82 |259/9 9 50

* - COKpaIlleHHOE HANMEHOBaHHE (POPMBI KOHTPOJIS

** - cymMMa MakCUMaJIbHbIX 0aiyioB J10JKHA ObITh paBHa 100 3a ceMecTp, BKIIIOYas 3a4eT U (WIK) IK3a-
MEH

CoxpanieHHOe HAaMMEHOBaHUE (POpM TEKyIIero KOHTPOJIS M aTTECTAIMH Pa3/IeIIOB:

O0o3Hauenue ITos1HOE HAMMeEHOBaHUE

KJI Komnoksnym

€] DK3aMeH

Coaep:xaHue JIEKIIHOHHOI0 Kypca

YuebHO- Me-
TOAMYECKOE
odecreyeHue

TeMmbl JeKIIUH. Bcero
Bonpocsl, oTpadaTsiBaeMble Ha JIEKITUN 4acoB

1 2 3

Jexyus 1: 1 1-6

DU3UKO-XMUMUYECKHE OCHOBBI TETUIOTEXHUYECKUX, TEINIOIHEPTETH-
YECKHUX U TEIJIOTEXHOJIOTMYECKHUX IPOLIECCOB B TEIJIOIHEPTETUKE.

CyIIHOCTh MPOIIECCOB.

[IpuHIMIIHATIBHBIE PA3IUYHSL.

Tepmunomorus.

Hcropust pa3BUTHS U IEPCIIEKTHUBBI Pa3BUTHS TPOLIECCOB

Jlexyus 2: 1 1-6

®du3rKa MpoIeccoB KUMICHHUS W KOHJEHCAIIUH, Tiepeada TeTIOThl IPH
KHUIICHUY ¥ KOHJICHCAITUH, MHTCHCU(PHUKAIUS TIPOIICCCOB, BIIHSHIEC
CBOMCTB TEIJIOHOCHUTEIIS M TETIJIONEPEIaoIIei TOBEPXHOCTH HA WH-
TEHCUBHOCTH MTEePeIauyl TEIIOTHI.

TennosHepreTuyecKue MPoIeCcChl: HarpeBaHue, OXJIaXIeHUE, MOTy-
YeHHE TeIlIa ¢ BRICOKOTEMIIEPATYPHBIMH ITapaMeTpaMHu, IIEPEHOC TETI-
Jla U3JIY4€HUEM U BBICOKOTEMIIepaTypHOU KOHBEKIIHEH, TEMI000MeH




IIPU KUTIEHUH U KOHJIEHCAIUU.

MexaHu3M nepeaayu TeIoThl IPU U3IYyYEHHH.

XapakTepUCTUKH U3ITy4EHUs, THTeHCU(DUKALIHS TTepeiadyl TEeTI0ThI
U3ITy4YEHUEM

Jlexyus 3:

BopasiHoit map, cBolcTBa BOASHOIO Mapa, OCHOBHBIE APOBBIE MPO-
1eccel 1 ux uzoopaxkenue B PV, TS u HS nuarpammax, ncredenue mna-
POB uepe3 corlla U HACAJKU, OCHOBHBIC CXEMBI MPEBPAILICHUS SJHEPTHH
napa B MEXaHMYECKYIO (JIEKTPUUYECKYIO) SHEPTHIO.

TemnosHepreTUYecKre MpoIecChl: MpeodpazoBaHue Temia B padory,
MOJTYYCHHE JICKTPUUSCKON SHEPTHH, ITOTYyISHUE X0J10/1a U TEIJIOBOM
SHEPrUu

1-6

Jlexyusa4.:

TennoTexHoIOrMuYecKre MPOIECChl: TEIIIOHOCUTENN, CBOMCTBA BO-
JIbI, BOJISTHOTO TIapa M BO3yXa, MOJYYEHUE U TPAHCIIOPTUPOBAHUE TETI-
JIOHOCUTEJICH.

1-6

IlepeyeHb NPAKTHYECKUX 3aAHATHH

YyeoHo- meTo-

Tema npakTuyeckoro 3ausitusi. Bompocekl, 0oTpaéaThI- Bcero
au4YecKoe odec-
BaeMble Ha NPAKTHYECKOM 3aHITHH 4yacoB
neyeHue
1 2 3
[Tpunmunuanenas cxema TOLl. Pa3znenenue mponeccoB Ha TEIIO- 2 1-6
TEXHUYECKUE, TCIUIOIHEPTeTUICCKUE U TEIUIOTEXHOJIOTHUECKHE.
Cropanue torumBa. Ilpoayktel cropanue. [lepemaya tera Tter- 2 1-6
noHocutensaM. TemnoBoil Gananc. OnpeneneHne MOBEPXHOCTU TeEIl-
J000MeHa MPH BHICOKOTEMITEPATYPHON KOHBEKIIUU U MPU U3TYUCHUH
Pacuer mporieccoB TEIIOAHEPTETUKU MO AUarpaMMaM BOJSIHOTO 2 1-6
napa v BJIKHOTO BO3AyXa
[ToaroToBKa TETUIOHOCHUTENCH, DHEPTETUUYECKUE PACUYCThl TPaHC- 2 1-6
MOPTUPOBAHUS TETUIOTHI.
IlepeueHsb 1a00paTOPHBIX padoT
N Y4e6Ho- MeToO-
HanmenoBanue 1adopaTopHoii padotsl. Bonmpocsl, oT- Bceero THecKoe 06ec
padaTbiBaeMble HA JIAOOPATOPHOM 3aHATHH 4yacoB
nevyeHue
1 2 3
Onpenenenue ko3 duiuenTa Tenao00TIauu Ipu KUIIeHUN 1-6
Omnpenenenue kodpduimenTa TEIO0TAAYA METOIOM rOPU30H- 1-6
TaTbHOU TPYOBI MpU CBOOOAHON KOHBEKIIUH.
Omnpenenenue ko3P puIMeHTa TErIonepeIavmn. 2 1-6
OmnpenenieHre apaMeTpoB BIAKHOTO BO3/yXa, I-0 nuarpamma, 2 1-6

MICUXPOMETPUYECKUNA METOJ,.

3agaHus I CAMOCTOSATEILHON Pad0ThI CTYICHTOB

YueOHO- MeTO-

Bcero
Bonpocs! 1J1s1 caMOCTOATEIBLHOTO H3Y4YeHHS (3a1aHUsA) 4ACOB au4veckKoe odec-
neyeHue
1 2 3
OCHOBHBIE TEINIOTEXHUYECKHE, TEIUIODHEPIETUUECKNE U TETIIIOTEX- 64 1-6




Hosnoruueckue npoueccol Ha TOL. X posib B TpOU3BOICTBE TEIIIOTHI,
X0Joga u MEXaHHYECKOU OHCPIrun

BricokoTemmnepaTypHbIe MPOIECChHI MOTYyUYEeHUS TETUIOTHI ITPH CTO- 66 1-6
panuu TorumBa. TBepaoe, KHUIKOEe U Ta30000pa3HOE TOIUIUBO, IPHME-
HSIEMOE B TEIUIOOHEPTETHKE, XapaKTEPUCTHKH TOILIUBA, PacyeT Mpo-
IIECCOB CTOpPaHMs, CBOWCTBA MPOJYKTOB CTOPAHMUS.

[omyyenne X002, XOJIOIMIbHBIE areHThl, TPeOOBaHUS K XOJIO- 64 1-6
JMIIBHBIM areHTaM, UCTIOJIb30BaHUE X0JI0/1a B TEXHOJIOTMYECKOM IpO-
necce. [IpuHIMnuanbHpIe CXeMbl OTYYSHHUS X0I0/1a

[Iporiecchl HarpeBaHusl, TEIUIOHOCUTEH, CBOMCTBA TETNIOHOCUTE- 65 1-6
JIeH, IOArOTOBKA TEIUIOHOCUTENIEH, TPAHCIIOPTUPOBAHUE TEIIJIOBOU
SHEPIHHU U ee Tepeiada MOTPeOUTEI0, TPUHIMITHAIBHBIC CXEMBI M0-
JY4EHUs U Mepeadn TeTI0ThI

Kounrpoabnas padora.

KoHnTposibHast paboTa COAepKUT YEThIpE 3a4a4u.
Homep BapmaHTa MCXOIHBIX JAHHBIX BBIOMpPAETCS U3 TAOJMII K KaXKJ0W 3a7a4e B COOTBETCTBUU C I10-
cienHelr nudpoit HoMepa 3a4eTHON KHUKKH.

3agaua 1
Onpenenuth TEIUIOTY CTOPAHHS MPHPOJIHOTO Ta3a Yepe3 HU3IIYIO TeIioTy cropanus. O0beM U cocTaB
NPUPOHOTO raza pabouyro Maccy ykaszaH B Tabmuie. [IpeaBapuTebHO BEIYKCIUTh COCTAB Ha Pabouyto
maccy mist Cq4Hip

[Mocnenuss CH, CsHs Vv
madpa mudpa w’
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
3agaya 2

Onpenenuts pacxoj TEIUIOHOCUTES, sl IEPEHOCa TEIUIOThI, MOTYYEHHON 10 pe3yabTaTaM pelieHus
npeblayIei 3aauu Ui TeIUIOHOCUTENEH, YKa3aHHbBIX B TaOIUIE 7S pa3InYHbIX TEMIIepaTyp TEIIOHOCH-
Tens Ha BXoje t; °C ¥ BbIXoze Harpesarens tk'C

ITocnenusasa TemnoHocuTelb
tH, tK

unpa
mmdpa




0 BOJIa 20 70
1 HACBIIICHHBIA BOJISTHON Tap 100 140
2 TpaHchopMaTopHOE MacIo 50 90
3 BOJIA 20 40
4 HACBIIICHHBIA BOJISTHON Tap 100 115
5 TpanchopmMaTopHOe Maciio 50 60
6 BOJIA 20 30
7 HACBIIICHHBIA BOJISTHOM Tap 100 125
8 TpanchopmMaTopHOE Maciio 50 75
9 BOJIA 20 50
3agauya 3

OrnpenenuTth MOBEPXHOCTh TEINIO0OMEHA KOPUIOPHOTO MTydKa TPYyO MPU BHICOKOTEMIIEPATYPHOM KOH-
BEKLIMH MPOJYKTOB CTOPAHHUSI C TEMIIEPATYPOi TulC 1 T C IIPpY CKOPOCTHU JIBUKEHUS ra3a Vr 1 MaCCOBOM
pacxozae M, cunTasi TEIJIOTEXHUYECKUE CBOMCTBA I'a3a KaK YMCTOT0 BO3AyXa. TemIoHoCUuTeNb, €ro pacxo u
TeMIiepaTypa MPUHUMAIOTCS U3 YCIIOBUM MPEIBIIYIICH 3a1aun

[Tocnenusss | MrasoB | Ty T

nudpa kr/vun | °C °Cc v

mmdpa 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
3agaua 4

OnpenenuTsb 3aTpaThl SHEPTUU Ha MEpEMEIEHIE TEIUIOHOCUTENS B KPYIJION TpyOe MO yCIOBUSM
npeabLayIei 3a1a4n, eciiu AauHa TpyOs! L meTpoB. CKOpoCTh nepeMenieHus TeIUIOHOCUTeNs V M/c

IMocnenusas Temnonocureab L, m V M/c
uudpa mudpa

0 BOJa 2

1 HACBHIIICHHBIN BOJSTHOU TIap 18

2 TpaHcGopMaTOPHOE MaCIIO 1




3 BOJIa 25
4 HACBHIILICHHBIN BOASHOMN Tap 22
5 TpaHchOopMaTOPHOE MACIIO 0,8
6 BOJIA 15
7 HACBILLICHHBIN BOASHOM map 15
8 TpaHchOopMaTOPHOE MaCIIO 0,5
9 BOJA 3

KonTponbpHast paboTa BBIMOIHIECTCS B yUSHUIESCKOW TETPaIU WM HA OJHOW CTOPOHE JIHCTA
dopmaTta A4 pykonucHbIM criocoOoM. Jlonmyckaercst HaOUpaTh Ha KOMIIBIOTEPE U pacriedaThiBaTh HA IPHH-
Tepe Ha OJTHOM cTOpOHE cTaHapTHOTrOo Jucta popmara A4. Ilpudt: Times New Roman, BeicoTa 14; un-
TEpBaJI — MOJYTOPHBIN, BEIPABHUBAHUE TEKCTA - MO ITUPHHE.

PacuerHo-rpaduyeckasi padbora He MpeayCMOTPEHA Y4eOHbIM  IJIAHOM
KypcoBasi paGoTa He mpexycMOTpeHa Y4eOHbIM  IJIAHOM

Oo0Opa3oBare/ibHbIC TEXHOJIOTHH
[Tpu peanuzanuu ydyeOHOro mMarepuajia Kypca MCIOIb3YIOTCS pa3inuHble 00pa30oBaTeIbHbIE TEXHOIO-

TUH, CIOCOOCTBYIOIIME CO3/IaHUI0 aTMOC(EPhl CBOOOTHON U TBOPUYECKOM JUCKYCCUHU KaK MEXKIY MperogaBa-
TEJIEM U CTYJEHTaMM, TaK M B CTyJeHYeCKOU rpytre. Lleapto nmpu 3ToMm siBsieTcs: BEIpaOOTKA Y CTYJIEHTOB
HaBbIKOB ¥ KOMIIETEHLIMH, IO3BOJISIOIIMX CAMOCTOSITEIbHO BECTH MCCIEA0BAaTENbCKYI0 M Hay4yHO-
NeAarorn4eckyro pabory.

[TpakTHdeckas MOAroTOBKa MPH peau3aluyi yueOHON AUCIUILINHBI OPTaHU3yeTCs IyTeM MPOBEICHUS
NPaKTUYECKUX 3aHATHH, IpeycMaTpUBAIOIINX yyacThe 00y4YaroIMXCsl B BBIMOJIHEHUH OTAEIbHBIX 2JIE€MEH-
TOB paloT, CBSI3aHHBIX ¢ Oynymeil npodeccHoHaIbHON NesITeIbHOCTHIO.

[TpakTyeckas MOArOTOBKA TaKke BKIIOYAeT B ceOs 3aHATHS JEKIMOHHOIO THIIA, KOTOpBIE Mpeay-
CMaTpUBAIOT INepeaavy yuyeOHol mHpopManuu oOydyaroumcs, He0OXOAUMOM I MOCJIEAYIOIIEro BbIIOJI-
HEHUs paboT, CBSI3aHHBIX ¢ OyyIIeH MpohecCuOHATBHOMN NeITeTbHOCTHIO.

AynuTOpHBIE 3aHATHUS MPOBOASATCS B BUJE JIEKIUN B ayIUTOpPHUH C Hcnoib3zoBaHueM I1K u xommbro-
TEPHOT'O MPOEKTOpPa, MPAKTUUYECKUX 3aHATUH, ¢ ucnoiab3oBanueM IIK nmpu nposenenun pacueros. Jlabopa-
TOpHBIE PaOOTHI MPOBOAATCS Ha JIAOOPATOPHBIX yCTaHOBKax. CamocTosiTeNbHAs paboTa CTY/IEHTOB MPOBO-
JUTCS TIOJI PYKOBOJCTBOM IIpENOJaBaTeliel, ¢ OKa3aHUEM KOHCYJIbTAllMil ¥ IOMOIIY IPU MOATOTOBKE K KOH-
TPOJBHBIM PabOTaM, BHIIOTHEHUH IOMAIIHUX 3a1aHuN

DOoH/ OLICHOYHBIX CPECTB
@DOH/JT OLICHOYHBIX CPEJICTB M0 AUCLUUIIIIMHE 00eCIIeunBaeT IPOBEPKY OCBOCHUS TUIAHUPYEMBIX PE3YJib-

TaTOB OOy4YeHUs (KOMIETEHIMHA U UX WHAMKATOPOB) MOCPEICTBOM MEPONPUITUN TEKYIIETo, pyOeHOro U
IIPOMEKYTOUYHOTO KOHTPOJISl IO JUCIUIINHE.

CBs3b MeXy (HOpMUPYEMBIMU KOMIIETEHIIMSAMU U (hOpMaMU KOHTPOJISI UX OCBOEHUS MPEJCTaBlIeHA B
cieayomien Tabauue:

Kon n HanmeHo-
Ne /i HaumenoBanue KoHTpoaupye- BaHHME UHAUKATOPA HaumMmenosanue
MBIX Pa3/e/ioB (TeMBI) JOCTUKEHUS KOM- OIIEHOYHOTO CPENCTBA
neTeHI U

Bxo1HOM KOHTPOJIb




. Bomnpocsl BXOAHOT0 KOH-
1 BxoaHoi KOHTPOJIb
TPOJIS

ATTecTanus pa3esnoB, TEKYIUI KOHTPOJIb YCIIEBAEMOCTH
2 TennorexHUYECKHUEe MPOIIECCHI B IIK-1,VK-1

TEIUIOPHEPTETUKE ITEPEHOCA KomnoxkBuym

TEIIOTHI
3 TennoTexHoI0orn4ecKux Mpo- [IK-1,VK-1 Komnoxsuym

LIECCHI B TEINIOOHEPreTUKE

TPaHCIIOPTUPOBAHMSI TEILIOTHI
[TpomerxyTouHas arTecTalus
4 OK3aMeH IIK-1,YK-1 Bonpocsl k 3x3ameny

Bonpockl BXOAHOT0 KOHTPOJIS.
1.Yto Ha3pIBaeTCs UACAIBHBIM ra3om?
2. Yro Ha3pIBaeTCs pealbHbIM razom?
3. Yro Ha3bIBaeTCs NapaMeTpaMu COCTOSIHUSA Tra3a?
4. HazoBHTE OCHOBHBIE ITaPAMETPhI, XapaKTEPU3YIOIIKE I'a3 B JAaHHOM COCTOSIHUU.
5. Kak 0603Hauar0Tcs OCHOBHBIE ITapaMeTPhl COCTOSHUSA, YKAKUTE UX PA3MEPHOCTb.
6. HazoBuTe npubopsl, KOTOPHIMUA MOKHO U3MEPSITh MapaMeTpPhbl COCTOSHUSI.
7. UeM oTiau4aeTcss MEXIyHApOAHAS [IKAIa TEMIIEPATYp OT aOCOTIOTHOM HIKAJIbI?
8. HanumnTe 3aBUCUMOCTD MEXAY aOCONIOTHON U MPAKTUYECKOM CTOTpaayCHOU
TEeMIIEpaTypaMHu.
9. Yto Takoe N30BITOUHOE U A0COIIOTHOE JaBiieHHE?
10. Yem u3mepstoT U30BITOYHOE JTABICHUE U KaK OTPEICISIIOT HCTHHHOE
abcomoTHOE 1aBjeHue?
11. Kakoe naBiieHre U3MEPSIIOT: MAHOMETPOM, 0ApPOMETPOM, BaKyyMMETPOM?
12. Yemy paBen onuH [lackans?
13. Uemy paBeH 1 MM BosiHOTO cTOJ10a, B TACKANSIX ?
14. Yemy paBeH 1 MM pTyTHOTO CTOJI0a, B MacKasax?
15. dusnueckas cymHOCTh 3akoHa boiinsa-Mapuotra.
16. dusnueckas cymHocTs 3akoHa [llaps.
17. ®u3nueckas cymHoCTh 3akoHa ['e-JIroccaka.
18. Uto Takoe HOpMalibHbIE (PU3MUECKHE YCIOBHUS U UEMY PaBHBI B TOM CiIydae
NaBJICHUE U Temneparypa?
19. Yto Takoe mioTHOCTh BeuecTBa?
20. Yro Takoe yaenabHbIi 00bem?
21. Yro Takoe Temmneparypa?
22. Yro Takoe Temiora’?
23. Yto Takoe sHeprus?
24. Y10 TaKkoe MOIIHOCTE?
25. Yro Takoe pabota raza?

Bonpochbl kK IpoMe;KyTOYHOMY TeCTHPOBAHUIO
KoanokBuym Nel
UYro sBnsieTcs MOTEHIMaIoM nepeHoca TerioTsl? Ilepeuncnure aaeMeHTapHble BUABI TEIUI000MEHA.

Yro takoe Teruionepenava? Yto Takoe TEmIONpoBOoIHOCTH? UTO Takoe KOA(PHUIMEHT TEIIONPOBOJHO-
CTH Marepuaa’?




10.

11.

12.
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Hanummre popmyiy TEI0BOTo MOTOKA, EPEIaBaeMOro TEIJIOMPOBOIHOCTHIO B MHOTOCIIOMHOM CTEHKE
MPY U3BECTHBIX TEMIEpPATypax BHYTPEHHEH t; U HAPYKHOM t; TOBEPXHOCTEH.

Yo Takoe TEpMUUECKOE CONIPOTUBIICHHUE?

Yro takoe koHBekuuA? Hanumunre Gpopmyiy TEmI0BOro NoToka, NepeaaBaeMoro KOHBEKIUEH OT BO3AY-
Xa K moBepxHoctu. dusndeckui cMbICi K03 pULneHTa KOHBEKTUBHOM TEIUIOOTAAYH.

Yro takoe nznydenne? Hamummre GpopmyIly TEIUIOBOTO MOTOKA, IEPEIABAEMOT0 U3JIyYeHHEM OT OJJHOU
MOBEPXHOCTH K Apyroi. ®uzndeckuil cMpICH K03(pPULneHTa Ty9ucTol TemI00TIauH.

Hanummre opmyiy TEmIoBOro moToka, mepeiaBacMoro 3a CueT TEIUIoNnepeiaun 0T BHYTPEHHEH cpeibl
C TEMIIEPATYPOH ty K HAPYKHOU € TEMIIEPATYpOi t,; 4epe3 MHOTOCIIONHYIO CTEHKY.

Haueprute kaueCTBEHHYIO0 KAPTUHKY PacIpelelICHUs TEMIIEPATypPhl B ABYXCIOMHON CTEHKE IIPU U3-
BECTHBIX TEMIIEpATypax OKPYKAIOUIUX Cpes ty U t,, €C A>Ao.

HadepTuTe KaueCTBEHHYIO KapTUHKY PACIIPEAEIICHUS TEMIIEPATYPhl B IBYXCIOWHON CTEHKE TP U3-
BECTHBIX TEMIIEpATypax OKPYKAIOLIUX Cpef ty U t,, eciu A <Ap.

Hanumre popmyiy ains onpeneseHus TeMiepaTypbl BHyTpEHHEH IOBEPXHOCTHU JABYXCIOHHON CTEHKH
B IIPY U3BECTHBIX TEMIIEpaTypax Cpef ty U ty, TONMMHAX CJI0EB 01 U O2, KO PHUIMEHTAX TEILIONPOBO/I-
HOCTH A H Ap.

Hanummure ¢popmyiy 1 onpeneneHus: TeMrepaTypbl Hapy>KHON ITOBEPXHOCTH JIBYXCJIOMHON CTEHKH Ty
B IIPY U3BECTHBIX TEMIIEpaTypax Cpe ty U ty, TONIMMHAX CJI0EB 01 U O2, KO PHUIMEHTAX TEILIONPOBO/I-
HOCTH M H Ao.

Hanummre popmyiy A onpeaesieHus: TeMIepaTypbl MEX1y CJI0SMHU JIBYXCIOWHON CTEHKH t IpU U3-
BECTHBIX TEMIIepaTypax cpel ty U ty, TOIMMHAX CI0EB O1 U O2, KO3 GUIIMEHTaX TETJIONPOBOJIHOCTH A1 U
A2

Bonpochbl K IpOMeKyTOYHOMY TeCTHPOBAHUIO
KonnokBuym Ne2

Brnaxusiit Bo3ayx. Knaccudukanms.

OcHoBHbIE TapaMeTpPbI BIAKHOTO BO3AyXa.

I-d- muarpamMma BIIa)KHOTO BO3/1yXa.

Omnpenenenne napaMeTpoB BO3IyXa.

Bonasnoin nap.

TemnepaTypa TOUKH pOCBI U MOKPOT'O TEPMOMETpA.
Omnpenenenne napaMeTpoB Mapa.

I-S nuarpamMma BOJSTHOTO Tapa.

HpoccennpoBaHue razos.

. Ucteuenue razos. OnpeneneHre cKOpocTy ucreueHus. Pacxon npu ncredeHuu.

Bonpocsl k 3k3ameny

[ToHATHE TEMIIOTEXHUYECKOI 0, TEIJIOOHEPrETUYECKOT0, TEINIOTEXHOJIOTHUECKOro Iporecca. B uem pas-
HULA

ITonyyenue TENIOTHI OT ABIMOBBIX T'a30B, JOCTOMHCTBA U HEJAOCTATKHU.
TBepioe TOnIMBO, BUIbI, COCTaB.

JKunkoe TOrmBo, BUJIBI, COCTaB.

["a3006pa3Hoe TOmIMBO, BUABI, COCTAB.

XapakTepuCTUKH TOILINBA.

Peaknuu cropanus Tormsa.

IIponyKThl CrOpaHus U UX CBOWCTBA.

TennooOMeH KOHBEKILIMEH, MHTEHCUBHOCTh TEIIOOOMEHA.



10. TenmooOMeH H3iIydyeHHEM, HHTEHCUBHOCTh TEIUIOOOMEHA.

11. UnTencudukaiuys TernaooOMeHa Ipy KATICHUH.

12. naTencudukaius TermioooOMeHa Ipyu KOHICHCAIIHH.

13. Bausinue pU3N4ecKuX CBOMCTB MOBEPXHOCTHU TEIJIOOOMEHA HA HHTEHCHBHOCTD TETNIOOOMEHA.

14. Tlomo6ue B mporieccax nepeaadd TeTUIOThHI.

15. IIpeoOpazoBanme TEIUIOTHI B paOOTY B TAPOCHIOBOM IIHKIIC.

16. I[IpeoOpa3oBanme TEIUIOTHI B pabOTy B ABUTATEIIC BHYTPEHHETO CTOPAHHUS

17. Vicreuenue napa u3 coria Jlapass.

18. IMony4enue X0a0/1a U3 TETUIOBOM SHEPTUH.

19. Ipomeccel cxxaTHs BO3AyXa.

20. INoBbItenue 3(h(HEeKTUBHOCTHU TEIIOIHEPTETUIECKOTO MPOIecca P COBMECTHOM BBIPAOOTKHU dIICKTPH-
YECKOM M TEIJIOBOM SHEPIUH.

21. TeryIOHOCHUTENH B TEIUIOTEXHOJIIOTUYECKUX MPOIeccax U TPeOOBaHUS K HUM.

22. TpyOonpoBOABI U UX XaPAKTCPUCTUKH.

23. TpeboBaHus K TEIUIOOOMEHHOM armaparype.

24. CpoiicTBa BO3/1yXa.

25. Jlnarpamma BIIQKHOTO BO3/IyXa.

26. [Iponecchl cxxaTus, HAarpeBaHUs M OXJIAXKACHUS BO3/IyXa.

27. BonsiHo# map 1 ero CBOMCTBA.

28. [Iporecchl mosryueHus BOASIHOTO Iapa, ero HarpeB, CKaTue mapa.

29. [IpoMeKyTOYHBIC TETNIOHOCUTENH B TEILIOIHEPTETUKE

30. Bomomoaroroska Ha TOLI,.

I xanb1 OIICHKH 06p330BaTeJ1])HLIX I[OCTI/I)KeHl/lﬁ

9K3aMeH
Bajbl Ouenka
(peMTUHTOBOM | IK3aMeHa TpeOoBanus Kk 3HAHUAM
OLICHKH) (6ambl 3a OT-
BETHI Ha JK3a-
MEHE)
90-100 «OMAUYHON O1eHKa «OTJIMYHO» BBICTABIISIETCS CTY/IEHTY, €CIM OH IIyOOKO U

MIPOYHO YCBOWJI MPOTPaMMHBIN MaTepual, HCUEPIIbIBAIOIIE, TOCIEA0-
BaTEJIbHO, YETKO U JIOTHYECKH CTPOMHO €T0 U3JIaraeT, yMeeT TECHO
YBSI3BIBATh TEOPHIO C MPAKTUKOMN, CBOOOIHO CIIPABIISIETCA € 3aJja4aMu,
BOIIPOCAaMH U JPYTMMH BUJIAMU IIPUMEHEHUS 3HAHU, IPUYEM HE 3a-
TPYJHSETCS] C OTBETOM IIPHU BUIOM3MEHEHUH 33JaHNUM, UCIIOJB3YET B
OTBETE MaTepua MOHOTpapHUECKON JIUTEepaTyphl, IPAaBUIBHO 0OOCHO-
BBIBACT NPUHSATOE PEILLIEHUE, BIIaZIEET Pa3HOCTOPOHHUMH HABBIKAMU U
IIPUEMAMH BBITIOJTHEHUS IPAKTUYECKUX 3a1a4.

3anuchIBaeT pacueTHble POPMYIIbl, OOBICHIET UX 3HAUCHUE, IepeUHC-
JISIET OCHOBHBIE 3aKOHBI, 3aIIMCHIBAET MATEMAaTUYECKUE BBIPAKEHUS OC-
HOBHBIX 3aKOHOB.

70-89 «xopouto» OI_IeHKa «XOPpOIIO» BBICTABJIACTCA CTYACHTY, CCJIM OH TBEPAO 3HACT
Mare€puall, rpaMOTHO U IO CYIICCTBY U3JIaract €ro, HE JOIIycKas CyImic-
CTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, IPABUJIBHO ITPUMCHSACT
TECOPCTUUCCKHUE MMOJIOKCHUSA TPHU PCIICHUU MTPAKTHYCCKUX BOIIPOCOB U
3aJa4, BJIaaccT HCO6XO,[[I/IMBIMI/I HaBbIKaAMH U IPUCMAMH UX BBITIOJIHC-

HUSL.
60-69 «y008671emeo- OrneHka «yA0BIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, €CIIM OH UMeE-
PpUmMenbHo» eT 3HaHMA TOJIBKO OCHOBHOTO MaTepualia, HO He yCBOMJI €T0 JIeTaJeH,

JAO0IMYCKACT HETOYHOCTH, HEAOCTATOYHO IMPAaBHUJILHLIC (I)OpMy.HI/IpOBKI/I,
HapyIICHUA JIOTHISCKOM IMOCJICA0BATCIIBHOCTHU B U3JIOKCHUU MIPO-




IrpPaMMHOTO MaTepuala, UCTIBITHIBACT 3aTPYIHEHUS TP BHIOTHEHUH
PAaKTUYECKUX paboT.

0-59 «Heyoosie- Or1eHKa «HEYIOBJIETBOPUTEIILHOY» BBICTABISETCS CTYACHTY, KOTOPBIi
meopumenbHoy | He 3HACT 3HAUMTENLHOM YaCTH MPOrpaMMHOI0 MaTepuara, J0MycKaeT
CYIIECTBEHHbBIE OIIMOKH, HEYBEPEHHO, C OOJILIINMHU 3aTPYIHCHUSIMH
BBIIOJIHSIET MPAaKTHYeCKUe padoThl. Kak mpaBmiio, OleHKa «HEYI0BIIe-
TBOPHUTEJILHOY» CTABUTCS CTYACHTaM, KOTOPBIC HE MOTYT MPOJOJIKHUTh
oOyueHue 0e3 JOMOHUTEIbHBIX 3aHITHI 110 COOTBETCTBYIOLICH JUC-
IUILUTHHE.

YyebHO-MeTOAN4YECKOEe U MHPOPMAIIHOHHOE o0ecriedyeHre YUeOHOM IMCIUIIIHHBI
OcHoBHas nuTeparypa:

1. CrosHoB, H. U. TeopeTndeckne OCHOBHI TEINIOTEXHUKH (TEXHUYECKAsi TEPMOJUHAMUKA U TETJIOMAC-
coobmeH) : yueoHoe mocooue / H. U. CrostHoB, C. C. CmupHOB, A. B. CmupHoBa. — CtaBpomnos : CKOY,
2014. — 225 c. https://e.lanbook.com/book/155167

2. OBunHHUKOB, 0. B. OcHoBHI TeruioTexHuk : yueOHuk / FO. B. OBunnnukos, C. JI. Enuctpatos, HO.
W. IllapoB. — HoBocubupck : HI'TY, 2018. — 554 c. https://e.lanbook.com/book/118139

JononHuTenpHas tuTeparypa:

3. Hp1osmH, b. C. OCHOBBI TEXHUYECKOW TEPMOJAMHAMUKH U TEIUIOTEXHUKH : yaeOHoe ocooue / b. C.
Jp16aun. — Ilepms : [THUITY, 2013. — 116 c. https://e.lanbook.com/book/160383
4. HNcakosa, 1. B. CtpoeHue u cBoicTBa NOMH(PYHKIIMOHATIBHBIX MAaTEPHAJIOB U HAHOKOMITO3UTOB :

yuebHoe nocobue / . B. Mcakosa, H. H. Uypunosa. — Kemeposo : Ky3['TY umenu T.®. ['opbayena,
2019. — 68 c. https://e.lanbook.com/book/122212
5. Ycrunos H.A. Tepmoaunamuka. Met.ykas. K BblIIL. J1a0. pa0.1o kypcy «TexHudeckas TepMoIMHaAMU-

ka» ams crygaentoB Hanp. [loaroroBku 140100 «TemnosnepreTuka u TemIoTeXHUKa»BceX Gopm 00ydeHus,
BUTU HUAY MUDU, 2018, 11 c.

6. YcrunoB H.A. Temmonepenada. Met.yka3. K BbII. J1a0. pad.mo kypey «TexHuueckas TepMOIHHAMU-
ka» 17 crygaeHtoB Hanp. [ToaroroBku 140100 «Tennosnepreruka u TemIoTeXHUKa»nBceX GopM 00ydeHus,
BUTU HUAY MUDU, 2018, 11 c.

MarepuajbHO-TeXHUYECKOE o0ecredyeHrue Y4eOHOH TUCHMITUHbI
.HCKI_[I/IOHHBIC 3aHATUA NPOBOAATCA B CIICHUAIM3UPOBAHHBIX AYAUTOPUAX, OCHAIICHHBIX MYJIbTUMC-

nuitHBIM o0opynoBanueM (aya.411). O6opynoBanue: [locagounsix mect — 32;

ABTOMaTH3UPOBAaHHOE paboyee MeCTO MPEeno aBaTeNs:

Komnerorep ORION 215 —1;

nporeccop-AMD Athlon(tm)I1x2215, 2,70 GHz; onepatuBnas mamsts — 4,00 Gb.

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

Jlutien3nonHoe U cBOOOHOE MpoTrpaMMHOE olecrieueHrne o0Imero u mpoPpecCHOHAIBHOTO Ha3Have-
Hus: MS Windows, MS Office Professional, Kaspersky Security.

Menosas qocka — 1.

JlabopaTopHble U MPaKTHUECKUE 3aHATHS IPOBOASTCA B 1aboparopun «TerioTeXHUKa U TepMOJINHA-
mukay (aya.318). O6opynosanue: [locagounsix mect — 28;

Menosas nocka -1;

Kommiexkt mebenw;

Pabouee mecto npenonasarens;

KoMmrutekT yaeOHO-HaTISITHBIX TTOCOOMH M TIJIaKaToB;

KoMmiiekT 1oKkyMeHTaluu, MeToJuuecKoe 00ecreueHue;

JlaGopatopusiii crenr TOT-TIIB ans ucnbITaHus pa3IUYHBIX KOHCTPYKIMNA TEMII000MEHHHUKOB;


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

JlaGopaTopHbIe YCTaHOBKH IS BBIOJIHEHHS Ta00paTOPHBIX paboT:

1.Onpenenenue TEMIOEMKOCTH BO3AYXa;

2.0npeneneHne KPUTHYECKOTO JHaMETpa TETIOBOH U30JISINY;

3.0mpeneneHre KPpUTHYECKOTO NIepernaja JaBJICHUS U KPUTHUECKOH CKOPOCTH;

4.0Onpenenenue K03 (HUIMEHTA TEIUIONPOBOIHOCTH CHITYYUX MaTEPUAIIOB.

JlaGopatopHslii cTeH 1 «TeXHOIOT s OYNCTKU 1 00€3BPEKUBAHUS IPOMBIIIUIEHHBIX BEIOPOCOBY.

Peanmauml KOMIICTCHTHOCTHOI'O IOJAX0Aa B IIPOUECCC N3YUCHUA NUCHUIJIMHEI ITPpEAIojaracTt opra-
HHU3aIUIO HHTCPAKTUBHBIX 3aHATHH. I/IHTepaKTI/IBHble 3aHATUS ITPOBOJATCA B BUC na6opaTopHHx 3aHHTHI>i,
BO BPEM:A KOTOPBIX o6yqa101unec;1 B HETIOCPEACTBEHHOM KOHTAKTE C IIPEIIOoAaBaTCJICM OCBaUBAIOT ITPAKTH-
YCCKHEC HABBIKU MPOBCACHUA DKCICPUMCHTAJIBHBIX HCCHGI[OBaHHﬁ.

Y4eOHO-MeTOAHYECKHE PEKOMEHIAIUM J1JIs1 CTY/I€HTOB

1. Ykazanus 1S mpoCIyIIMBaHUS JCKITUI

[lepen HayamoM 3aHITUH BHUMATEIBHO O3HAKOMUTHCS C YUCOHBIM IIAHOM MPOBEICHUS JICKIIUN U CITHC-
KOM PEKOMEHJIOBAaHHOMU JINTEPATYPHI.

[lepen mocenieHUEM OYePEIHON JICKIUH OCBEKUTh B IIAMSITH OCHOBHBIC KOHIICTILIUK ITPOMICHHOTO PaHee
Matepuaia. [1oAroToBUTh Mpu HEOOXOAMMOCTH BOIIPOCHI IpenoaaBaTeto. He Hamo onacarbes, 4To
BOIIPOCHI MOTYT OBITH MTPOCTHIMH.

Ha nexuuu ocHOBHOE BHUMAHHE CIIEIYeT YICNIATh He (popMyiaM U MaTeMaTHIeCKUM BBIKIIAJKaM, a CO-
JIePYKAHUIO U3Y9aeMbIX BOTIPOCOB, OTIPECIICHUSM U TIOCTAHOBKAM 3aJ1ad.

B mporecce n3ydeHus JIEKIIMOHHOTO Kypca HEOOXOJMMO TI0 BO3MOXXHOCTH YacTO BO3BpAIIAThCS K OC-
HOBHBIM TIOHATHSM M METOJIaM PEIICHUs 3a7ad (371eCh BO3MOXKEH BBIOOPOUYHBIA KOHTPOJIb 3HAHUN
CTYICHTOB).

XKenaTenpHO MCMOIB30BaTh KOHCIIEKTHI JICKIIUH, B KOTOPHIX UCIIOJNB3YETCS MPUHSTAS MPEIOIaBaTelIeM
cucremMa 0003HAYEHUH.

Jlnia Gonee moapoOHOTO U3ydeHHs Kypca clieAyeT paboTaTh ¢ pEKOMEHI0BaHHBIMU JTUTEPATYPHBIMH U C-
TOYHHUKAMH ¥ BHOBb IOSIBJISTFOIIIMMUCS HCTOYHHUKAMHU.

2. YkazaHus IS YIaCcTHS B TPAKTUICCKHUX 3aHATHIX

[Tepen mocemeHNEM YSICHUTh TEMY MPAKTHYCCKOTO 3aHSATHS M CAMOCTOSITEIILHO M3yYUTh TCOPETHYE-
CKHE BOTIPOCHI.

[TomyuuTs y mpemnojaBaress 3alaHre Ha BHINOJHEHHE MPAKTUUYECKOTO 3aJaHMsl, KaK MPaBUIIO 3TO pe-
HIeHHE 33Ja4d 10 MPOWIESHHOMY JIEKIIMOHHOMY MaTepuany. Pemenue 3amaun opopMHUTh TUCHMEHHO WU
BBITMIOJTHUTH C MCIOJIh30BAaHMEM KOMITBIOTEpPA U MIPU HEOOXOJUMOCTH paclievyaraTs U caTh MPENoJaBaTelto
Ha TPOBEPKY.

[Tepen mocemeHNeM YSICHUTh TEMY MPAKTHYCCKOTO 3aHSATHUS M CAMOCTOSITEIILHO M3yYUTh TEOPETHUYC-
CKHE BOTIPOCHI.

B koHIIe 3aHATHS TTpH HEOOXOIUMOCTH BBISICHUTh Y MPETIOIaBATEIIS HESICHBIC BOITPOCHI.

OCHOBHBIE Pe3yJIbTAaThl BRITOJHCHHS Pa0OTHI HEOOXOJMMO pacreyaTarh.

3. Ykazanus Jisl BBIOTHEHUS JIa0OpaTOPHBIX padoT

CobmoiaTe TpeOOBaHUS TEXHUKH 0€30MacHOCTH, JUIsl Yero MPOCIyIaTh HEOOXOIUMBIE Pa3bsCHEHUS
0 MPaBUJIHLHOCTH TMOBEJICHUS B JIA0OPATOPHUH.

[TomyunTs 3a7aHue y TperoAaBaTens Ha BBIOJHEHUE 1abopaTopHO paboTel. M3yunth MeToauye-
CKOE yKa3aHHe M0 €€ BHIMOJIHEHHIO. BBIMOIHUTH MpeayCMOTPEHHBIE H3MEPEHUS U OPOPMHUTH OTYET B MUCH-
MEHHOM BHJIC B COOTBETCTBHH C TPEOOBAaHUSAMH METOAMYSCKHUX yKa3aHHU. OTYET cJaTh Ha MPOBEPKY Ipe-
I0JIaBATENTI0 M OTYUTATHCS YCTHO, OTBEYAst HA BOTIPOCHI IIPETIOaBaTelIs.

[Tepen BBIIOTHEHUEM JIAOOPATOPHOU PAaOOTHI MPOBECTH CAMOCTOSATEIBHO MOATOTOBKY K padoTe M3y-
YUB OCHOBHBIC TEOPETUUYCCKUE TIOJIOKEHUS, 3HAHUE KOTOPBIX HEOOXOMMO JUISI OCMBICJICHHOT'O BBITIOJTHEHUS
paboTHI.



B npouecce BoimonHEHHs pabOTHI CIeIyeT MOCTOSIHHO OOLIATHCS € MperoiaBaTesieM, He J0IMycKas 1o
BO3MOKHOCTH HENPABUJIbHBIX JEHCTBUN.
OcHOBHBIE pe3yIbTaThl SKCIEPUMEHTOB HEOOX0AUMO 3a(DUKCHUPOBATh B MUCbMEHHOM BH/JIE.
[Tpu cnave 3auera o paboTe MOArOTOBUTH OTYET O MPOJIEIaHHOM paboTe, Ilie JOIKHBI ObITh OTpaXKe-
HbI OCHOBHBIE PE3YyJIbTAThl U BBIBOJIBI.
4. Yxa3zaHus JUIsl BBITOJIHEHUS] CaMOCTOSITEIbHOM paboThI
[Tonyuuts y npenonasarelis 3aaHUE U CIIUCOK PEKOMEHJI0OBAHHOM JUTEpaTypsl. M3ydyenue reopetuye-
CKUX BOIPOCOB CIIEAYET MPOBOAUTH MO BO3MOXXHOCTH CaMOCTOSITEIBHO, HO MPH 3aTPyTHEHUAX 00-
pamaTbCs K MNpernoaaBaTelio.
[ToAroTOBUTE MUCHMEHHBIN OTYET O MPOJICTAHHON padoTe.
[Ipu BeImoOTHEHNH (HPOHTAIBHBIX 33JaHH IO YCMOTPEHUIO MpernoaaBaress paboTa MOKeET OBbITh OLieHe-
Ha 0e3 MUCbMEHHOT0 OTYETa Ha OCHOBE OTBETOB HAa KOHTPOJBHBIE BOIIPOCHI, MPU YCIOBUU aKTUBHOMN
CaMOCTOSITENIbHOM pabOTHI.
[ToAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeTtoauyeckue peKOMEHAALMH ISl NIpenogaBareien
1. Yka3zanus 115 IpoBeACHUS JEKIUI

1. Ha nepBoii BBOAHOM JIeKIIUU cAeIaTh OOLIHMI 0030p copepKaHUs Kypca U OTMETUTH HOBbIE METOABI U
MOAXOJIbI K PEIICHUIO 3ajau, paccCMaTpUBAaEMbIX B Kypce, JOBECTU JO CTYACHTOB TpeOOBaHHUA Ka-
beapel, OTBETUTH HA BOMPOCHL.

2. Ilpu moAroToBKe K JEKIMOHHBIM 3aHATHUAM HEOOXOAMMO MPOAYMaTh IUIAH €r0 MPOBEACHUS, COAEP-
YKaHHe BCTYMHUTEIbHON, OCHOBHOM M 3aKJIFOUUTEIBHON YacTH JIEKIUH, O3HAKOMUTHCSA C HOBUHKAMU
y4eOHOH U METOIMYECKOH JUTepaTypshl, MyOIHKAIMSIMHA TEPUOJMUECKON TIeYaTH 1O TeMe JICKIIHOH-
HOTO 3aHATHUS. YTOUHUTH IUIAaH MPOBEJEHUS CEMHHAPCKOIO 3aHATUS IO TeMme Jiekuuu. [lepen uzmo-
KEHHEM TEKYIIEeTo JICKIMOHHOTO MaTepualia HAllOMHHUTH 00 OCHOBHBIX HMTOTaX, JOCTHUTHYTHIX Ha
npenpaymux gekuusax. C 3Toi 1enpo 3aaTh HECKOJIBKO BOIIPOCOB ayAUTOPUU U OCYILIECTBUTH BbI-
OOpOYHBINH KOHTPOJIb 3HAHUS CTY/IEHTOB.

3. B Xoze JIEKIMOHHOTO 3aHATHs NpenojaBaTeib JIODKEH Ha3BaTh TEMY, y4eOHbIE BOINPOCHI, 03HAKO-
MUTB CTYJIEHTOB C IIEPEUYHEM OCHOBHOM M JIONOJHUTENIBHOMN JIUTEPATYpPhI 110 TEME 3aHATHUs. PacKphbl-
Bas CoJiepXKaHKe y4yeOHBIX BOIPOCOB, aKIIEHTUPOBATh BHUMAHHE CTYJJEHTOB HAa OCHOBHBIX KaTerOpH-
X, SBJICHUSX M IpOIeccax, OCOOEHHOCTAX MX NMPOTEeKaHMs. PackpblBaTh CYIIHOCTh M COJIEp’KaHUE
Pa3IMYHbIX TOYEK 3pEHUS U HAyYHBIX MOJIXOJ0B K OOBSICHEHHUIO TEX WM UHBIX SIBICHUU U Mpolec-
COB.

4. CnenyeTr apryMeHTUPOBAaHO OOOCHOBATh COOCTBEHHYIO TMO3HUIIMIO MO CIHOPHBIM TEOPETUUYECKUM BO-
npocaM. [IpuBoauts npumepsl. 3aaBaTh MO XOMy M3JI0KEHHS JIEKIMOHHOIO MaTepuana puTopude-
CKHE BOIPOCHI U CAaMOMY JaBaTh HA HUX OTBET. JTO CIIOCOOCTBYET aKTUBU3AILIUH MBICIUTEILHON J1e-
ATEILHOCTU CTYACHTOB, MOBBIIICHUIO UX BHUMAHUS U MHTEpECA K MaTepually JEKLUHU, €€ CoaepxKa-
Huto. [IpenogaBarens 10KEH pyKOBOIUTH pabOTON CTYJEHTOB IO KOHCIIEKTUPOBAHUIO JEKIIMOHHO-
ro Marepuana, MmoJ4epKuBaTh HEOOXOAWMOCTh OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX IMOJIOKEHUH
M3y4aeMoil TeMbI, 0CO00 BBIICIAS, KaTETOPHAIBHBIA ammapar. B 3akIOYUTEIFHON YacTH JICKITUU
Heo0xouMo chopMyIHpoBaTh OOLIME BBIBOJBI 110 TEME, PACKPBIBAIOIINE COJEpKAHUE BCEX BOIPO-
COB, MOCTaBJIEHHBIX B JIeKUUU. OOBSABUTH IJIaH OYEPEIHOrO MPAKTUUECKOIO 3aHATHUS, J1aTh KpPaTKHUe
PEKOMEHIallMU 10 MOATOTOBKE CTY/IEHTOB K ceMuHapy. OnpeneiauTb MECTO U BpeMsi KOHCYJIbTalluH
CTY/IEHTaM, MOXKEJIaBIIMM BBICTYIIUTh HA CEMUHApE C JIOKJIaJaMU U pedepaTamH.

5. Ha mocnennelt 1ekunu yaenuTh BpeMs st 0630pa Hanbosiee BaXKHbIX MOJIOKEHUH, paCCMOTPEHHBIX B
Kypce.

2. Yka3aHus U1 IPOBENCHUS TPAKTUUECKHUX 3aHATUI
[ToAroToBUTH TEOPETUUYECKHE BOMPOCH! WM 3a/1a4H, KOTOPbIE JOJIKHBI BBITIOJIHUTH CTYIEHTHI BOBPEMSI



MPAKTUYECKOTO 3aHATHS. [I0ArOTOBUTH CIUCOK JIMTEPATYPHBIX HUCTOYHUKOB, HEOOXOTUMBIX JJIsi BBITIOJHE-
HUS 3a/1aHUS U KOTOPbIE CTYJEHTHI MOT'YT MOJY4YUTh B OMOIMOTEKE MHCTUTYTA. [l0ArOTOBUTH NIEpeyeHb MH-
TEPHET-PECYPCOB, KOTOPbIE TOMOTYT B BBIIIOJIHEHUH MPAKTUUECKOro 3aaanusd. [locie nmonxydeHust oT4eT BbI-
MOJIHUTH MPOBEPKY U Ha CIEAYIOIIEM IMPAaKTHUECKOM 3aHATHH pa3o0paTh JOMYIIEHHbIE OMMOKHU U MOJCKa-
3aTh, KaK UX HEOOXOJAUMO YCTPAHUTb.
Yetrko 0003HAYUTH TEMY 3aHSITHSL.
OOCynuTh OCHOBHBIE MOHSTHS, CBS3aHHBIE C TEMOM.
B mpouiecce pemienust 3ai1a4 BECTU JUCKYCCHUIO CO CTYAEHTaMHU O IPABWJIBHOCTH IIPUMEHEHHUS TEOpe-
TUYECKUX 3HAHUU.
OTMmedath CTyJEHTOB, HanOO0JIee aKTHBHO YYACTBYIOIIUX B PEIICHUH 33/1a4 U TUCKYCCHSIX.
B koHIIe IpaKTUKY 331aTh ayIMTOPUU HECKOJIBKO KOHTPOJIbHBIX BOIIPOCOB.
3. Yka3aHus Jij1s1 TPOBEICHUSI TA0OPATOPHBIX 3aHATHA.
Cobmoiate TpeOOBaHUS TEXHUKU O€30MAaCHOCTH M IPOBOAUTH HEOOXOJIMMBIE pa3zbsCHEHHUS O IMpa-
BUJILHOCTH TIOBEJICHUS B JIa0OpaTOPHUH.
[lepen BbIMOMHEHHUEM J1A0OPATOPHOM pabOTHI MPOBEPUTH CTEMEHb TOTOBHOCTU CTYJEHTOB, HAIIOMHUTD
1 00CY/IUTh OCHOBHBIE TEOPETHUECKHUE MOJOKEHHS, 3HAHUE KOTOPHIX HEOOXOAUMO ISl OCMBICIICHHOTO BBI-
MOJIHEHHS padoT.
3a01aroBpeMEeHHO MPOBEPUTH PAOOTOCIIOCOOHOCTH JIA0OPATOPHBIX YCTAaHOBOK. Hanwmune metoande-
CKHX YKa3aHHH K MPOBEACHUIO TabopaTopHbIX paboT. [loaroToBUTh HHAMBUAYATBHOE 3aJaHKE 110 YCTAaHOB-
K€ PEKHUMOB pabOThI TAOOPATOPHBIX YCTAHOBOK ISl KQXKIOTO CTY/ICHTa, B COOTBETCTBHE CO CIIUCKOM CTY-
JICHTOB.
B mpouecce BbimosniHeHUs pabOTHI ClieyeT MOCTOSHHO OOLIAThCS CO CTYACHTAMHU, HE JIOMyCKas IO
BO3MOKHOCTH UX HEMPABWIbHBIX ICHCTBUML.
TpeboBarh, 4TOOBI OCHOBHBIC PE3YJIBTATHI IKCIEPUMEHTOB OBLIM 3a()UKCHPOBAHBI CTYICHTAMHU B
MMCbMEHHOM BHJIC.
[Tpu mpueme 3auera o padoTe TpedOOBATh OTYET O MPOJECIAHHON padoTe, I/ie JOIHKHBI OBITh OTpaXKe-
HbI OCHOBHBIE PE3YyJIbTAThl U BBIBOJIBI.
4. YkazaHus 1O KOHTPOIII0 CaMOCTOSITEIbHON pabOThHI CTY/IEHTOB
1. ITo ycMoTpeHHIO MpenoiaBaTes 3a/laHie Ha CAMOCTOSITENIbHYIO pa0OTy MOXKET ObITh WHIANBUAYaIb-
HBIM UJTU (PPOHTATBHBIM.
2. IIpu ucmonb30BaHUM UHAMBUAYAIBHBIX 3aJaHUIl TpeOOBATh OT CTYACHTAa MUCHMEHHBIA OTUYET O MPO-
NeTaHHOU padoTe.
3. Ilpu npuMeHennn GpOHTANBHBIX 3aJaHUN BECTH KOJIJIEKTUBHBIE OOCYKICHHS CO CTYJAECHTAaMH OCHOB-
HBIX TEOPETHUECKHUX MOJIOKEHUH.
4. C 1enpio KOHTPOJIS Ka4eCTBA BBIMOTHEHUSI CAMOCTOSTEIBbHON paboThl TpeOOBaTh WHIWBHUIYAIbHBIC
OTYETHI (IOMYyCTUMO BMECTO MHUCHMEHHOTO OTYeTa MPUMEHSITh HHAWBHUAYAIbHbIE KOHTPOJIBHBIE BO-
IIPOCHI).

[Tporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusmMu OC HUAY MUOU u yueOHBIM IIaHOM
OCHOBHOHM 00pa30BaTeIbHOM IMporpaMMsl 1o HampasieHuto noarotoBku 13.03.01 TemnosHepreTuka u Ten-
JOTEXHUKA.



Pabouyio nporpaMMy coCTaBuI: TOLIEHT , ; Ycrunos H.A.

PerieH3eHT: I0OIIEHT Koctun JI.A.
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[Iporpamma omobpena Ha 3acemanmu YMKH 13.03.01 TemuosHepreTuka M TEIUIOTEXHUKA OT
15.11.2021 rona, npotokon Ne2.

[Ipencenarens yueOHO-METOINIESCKOM KOMUCCUU % et PazyBaeB A.B.



