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He.]'ll) OCBOCHUA ITUCHUIIJIMHBI

Llens mpenoaBaHus JUCHUIUIMHBL O0OYYHUTh CTYJCHTOB 3HAHUSAM O METOJax yHpPaBICHHs KayeCTBOM
TETJIOHOCUTEINS B MPOLIECCE IKCIUTyaTallly TEIUIOOHEPTeTUYECKUX YCTAHOBOK U CHCTEM TEIIOCHAO0KEHHUS, O
KOHCTPYKIIMU YCTAaHOBOK BOJIOMOATOTOBKH M MX IMPUMEHEHUH; HAYYUTh METOJHMKAaM pacyeTa BOJIOMOArOTO-
BUTEJBHBIX YCTAHOBOK U PEareHTHOT'O XO03sIHCTBa

JlMcuuIuIMHa U3y4aeTcsi B COOTBETCTBUU C NMPO(HECCHOHATBHBIMU CTaHAAPTAMU:

- 24.083 CrieruaiucT-Terio3HePreTHK aTOMHON CTaHIINM;

- 24.009 Cnenmanuct 1Mo yIpaBiICHUIO MPOCKTaAMU M POrpaMMaMH B 00J1aCTH NMPOU3BOACTBA BJICK-
TPOIHEPTUU ATOMHBIMH AJIEKTPOCTAHLIUSAMH.

Mecto pucuumiunbl B ctpykrype OOII BO

s ocBOCHUST AUCTUTUIMHBI «DPU3UKO-XUMHUYECKHE OCHOBBI TOJATOTOBKU pabOYMX TEN U TEIJIOHOCH-
Tesei» HeOOXOIUMBI 3HaHUE, YMEHHUE U BJIaJICHUEe MAaTepPHaIOM I10 MPEIIIECTBYIOUINM AUCIUIUIMHAM B CO-
OTBETCTBHH C TPEOOBAaHUSMH OCBOCHHS CICAYIOIIMX KOMIICTCHIIMA: MaTeMaThKa,; WHPOPMAIMOHHBIC TEX-
HOJIOTHH; (PU3HKA.

[lpu ocBOEGHWM JAHHOW MUCHMIUIMHBI CTYIEHT CMOXET YaCTUYHO MPOJAEMOHCTPHPOBATH TPYIOBBIC
byHKIIH:

- A/01.6 TexHuueckas MOIICPIKKA IKCILTyaTallUUd 00OPYIOBAHUS, TEXHOJIOTHUICCKUX CHCTEM, TPyDO-
poBo10B ropsiueit Boabl u napa (I1C 24.083);

- A/02.6 AHanu3 TEXHUYECKOTO COCTOSHHS TEIJIOMEXaHUYECKOTO 00OPYIOBaHUS, TEXHOJIOTHUECKUX
cucteMm u Tpyoorposoos (I1C 24.083);

- A/02.6 Opranuzanus padoT o HarpaieHuto aestensuoctu npoekra (I1C 24.009).

KOMHeTeHHI/IH oﬁyqalomerocn, (l)Ole/IpyeMLIe B pe3yjbTare 0CBOCHUA NUCHU-
IIJINHBI
B npouiecce ocBoeHUs JaHHOM TUCHUIUIMHBI Y CTYJEHTa (GOPMHUPYIOTCS CIEAYIOIUE KOMIIETEHLIUU:

YHuBepcanbHbIE
Kon xomrie-
E— HanmeHnoBaHMne KOMITETEHIINN WHanKaTopsl JOCTIKEHHUS KOMIIETEHIHH
YK-1 VYK-1Cnocoben ocymectBnath | 3-YK-1 3nare: meroguku cbopa u o0OpaboT-
MIOWCK, KPUTUIECKUI aHAIN3 KM MHPOPMAIINH; aKTyaJIbHBIE POCCHICKHEH 3apy-
U CHHTe3 HWH(pOpMaluy, OeXHbIE MICTOUHUKHU UHpOpMaLIUu B
MPUMEHSTh CUCTEeMHBIH ToA- | chepe mpodeccHoHaNbHOW NeSTETbHOCTH; METOJ
XOJl Ul peIlIEeHUs OCTaB- CHCTEMHOI'0 aHaJIM3a
JICHHBIX 3a/1a4 V-VK-1 VYmerb: npuUMEHSATh METOIMKU IOUCKA,
coopa u 00pabOTKH HHGPOPMAIIHH; ocy-
HIECTBIISITh KpUTHUUYECKHUH aHamn3 u
CHHTEe3 MH(OpMAaIMH, MMOJTYyYEeHHON U3 pa3HbIX HC-
TOYHHUKOB
B-YK-1 Bmagets: wmeromamu moucka, coopa
pelIeH s MOCTaBICHHBIX 3a1a4
npodecCuoHATbHBIC
Kox n HaumeHoBaHue
Kox n HaumeHnoBanue
OOBeKT uim 06JacTh 3Ha- . WH/IMKATOpa JIOCTUKE-
3anaua [1/] npodeccuoHanbHOM .
HUS HUS PO ECCUOHATBHON
KOMIIETEHIH
KOMIIETEHINH
Coop wu anamu3 | TermoBele u  aromuble | [IK-1 cmocoben yuact- | 3-IIK-1  3HaTth: moky-
UH(POPMALIMOHHBIX | BJICKTPUYECKHE CTaHIMM, | BOBaTh B cCOOpe M aHAU- | MEHTHl U CTaHIAapThl Op-
WCXOJIHBIX JTaHHBIX | pEaKTOPBl M TIAPOTeHEpa- | 3¢ WCXOMHBIX JIaHHBIX | TaHW3AIMA B OOJIACTH
JUI. TIPOEKTHPOBA- | TOPHI ATOMHBIX D3JIEKTPO- | Ul NPOEKTUPOBAHUS | IPOEKTHOW JeATelIbHO-
HUS CTaHIIMH, a TaKXKe APYroe | SHEProoObEKTOB M WX | CTH; MPUHIMIIEI PaOOTHI




TEMIOMEXaHHYeCKoe 000-
pyZOBaHUE COTJIACHO
npoeCCUOHAIBHON  JTesi-
TCJIbHOCTHU; HOPMATHBHO-
TEXHUYECKas JOKyMCHTa-
oy U CUCTCMbI CTaHAap-
TU3al[UH;, CUCTEMBI JHa-
THOCTUKM MW aBTOMATHU3U-
POBaHHOTO  yIpaBIICHUS
TCXHOJIOTUYCCKUMHU  IIPO-
eccaMu B TEIUIOIHEpre-
THUKE

JJIEMEHTOB B COOTBET-
CTBUM C HOPMATUBHOU
JIOKYMEHTaIuen

IKCILTYyaTUPYEMOTO
obopymoBanusi, TpyOO-
MIPOBOJIOB M TEXHOJIOTH-
YECKUX CHUCTEM TypOMH-
Horo otmeineuus Y-IIK-
1 VYwmers: pabortaTh
MH(OPMALIMOHHBIM IPO-
CTPAaHCTBOM Ha cepBepe
(BeO-cepBepe) opraHu-
3alUd IS XpaHEHWUs,
oOMeHa U COBMECTHOTO
UCIIONIb30BaHUs WHDOP-
MaIUu 10 IPOEKTY

B-IIK-1 Bnaners: meto-
JUKaMHd  COCTaBIICHUS
JIOKYMEHTAIlU! C OIIH-
canueM oObema paboT
M0 HAIPABJICHUIO IIPO-

eKTa; METO/JaMH KOH-
TPOJISL KITFOUEBBIX MOKa-
3areneid A dexTUBHO-
CTH H KauecTBa IO
HAaIpaBJICHUIO IPOEKTA
[TpoBenenue TemioBele 1 [1K-5 Cnocob6en nposo- | 3-I1K-5 3naTs:
TETJIOTEXHHYECKUX | aTOMHBIC JMTH TEIUIOTEXHUYE- TpeOOBaHMsI HOPMATHB-
pacueToB AIIEKTPUYECKHE CKHE, THIPABIMYECKNE, | HBIX IPABOBBIX aKTOB,
00opyoBaHuUs CTaHIIMH, PEaKTOPHI M [1a- | IPOYHOCTHBIE PacyeThl | HOPMATHUBHO-
COTJIACHO pOTeHepaTopbl aTOMHBIX | TI0 THIIOBBIM METOJIMKAM | TEXHUYECKUX U METO/IH-
THUIIOBBIM AJIEKTPOCTAHIIUH, a TaKXKe YECKUX JOKYMEHTOB IS
METOUKAM JPyroe TerIOMEeXaHuye- MIPOBE/ICHUS TUITOBBIX

CKoe 00opyIoBaHUE
corjacHo npodeccuo-
HAJILHOM JICATEIbHOCTH;
HOPMaTHUBHO-
TEXHUYECKast
JOKYMCHTAIUAd U CUCTCMBI
CTaHJAPTHU3AIMH, CHUCTE-
MBI

JTIMarHOCTUKH U
ABTOMATHU3UPOBAHHOI'O
yIpaBJICHUS
TEXHOJIOTUYCCKUMHU  IIPO-
[[ECCaMH B
TETIOPHEPTETHKE

pacueToB
V-IIK-5 YMeTn: BBITION-
HSTH PACUYETHI IO TUTIO-
BBIM METOJIUKAM
B-TIK-5 Bnanets: uH-
(dhopmMaImoHHO-
KOMMYHHUKAITHOHHBIMH
TEXHOJOTHSIMH, B TOM
quclie  CIeNHaTu3upo-
BaHHBIM TPOTPAMMHBIM
oOecreuyeHueM s
MIPOBEICHUS PaCUETOB

3aﬂaql/l BOCIIMTAHHUS, PCAIU3YEMBIC B PaMKaX 0CBOCHUA JTUCHUIIINHBI
B nmponecce 0OCBOCHUSA JaHHON JTUCUMIIMHEI PCAIM3YIOTCA CICAYIOIUC 3a/1a4 BOCITUTAHUA:

Hanpagsienne/ Co3nanme ycaosuii, | Ucnosab3oBanne Bocnu- | BoBieyenne B pasHo-
neJIn odecreynBaOIIMX | TATEJIBHOI0 IOTEHIHAJIA | IVIAHOBYI0 BHEY4eOHYIO
y‘lCﬁHI)IX JUCIHMUIIIIMH AeATECJIbHOCTD
IIpodeccuonanbHoe | - GopMupoBaHue Hcnons3zoBanne Bociura- | 1.0Opranusanys Hay4HO-

¥ TPYAOBOE BOCIHU-
TaHUe

rJ1y0OKOro NOHUMa-
HUSI COLIMATILHOM PO-
7 npodeccuy, mo-

TEJILHOTO MOTEHITHAlIa
JOUCHUIIJIMH €CTECTBECHHO-
Hay4yHOTO U obienpodec-

MPAKTUYECKUX KOH(pe-
PEHLUI U BCTpEY C BENy-
LUMU CIIEHHAAIUCTAaMU




3UTUBHOM U aKTHUB-
HOM YCTaHOBKH Ha
IIEHHOCTHU U30paH-
HO CIIeMaJIbHOCTH,
OTBETCTBECHHOI'O OT-
HOIIIEHUS K TIpodec-
CHOHAJIBHOU 1es-
TEJIBLHOCTH, TPYY
(B14)

CHOHAJIBHOTO MOJTYJISI JUISI:
- opmupoBanus Mo3M-
TUBHOT'O OTHOILIEHUS K
npodeccun HHXeHepa
(KOHCTPYKTOPA, TEXHOJIO-
ra), HIOHUMaHHS €€ COIU-
aIbHON 3HAYMMOCTH U PO-
JU B 00IIeCTBE, CTpeMIIe-
HUS CJIEI0BaTh HOPMaM
poecCHOHALHOM ITUKA
MOCPEACTBOM KOHTEKCTHO-
ro o0y4eHus, peleHus
MPAKTHKO-
OpPUEHTHUPOBAHHBIX CUTYa-
[MOHHBIX 3a]1a4.
- hopmupoBaHUS yCTOWYH-
BOT'O MHTepeca K npodec-
CHOHAJIBHOW JI€SITENBHO-
CTH, CIIOCOOHOCTU KPUTH-
YECKH, CAMOCTOSITEIILHO
MBICITUTH, IOHUMATh 3Ha-
YUMOCTh POoecCcuu mo-
CPEIICTBOM OCO3HAHHOTO
BbIOOPA TEMATUKHU IIPOEK-
TOB, BBITIOJIHEHUS TIPOEK-
TOB C TIOCJIEYIOMIEH Ty0-
JUYHON Mpe3eHTanueil pe-
3yJIBTaTOB, B TOM YHCJIE
000CHOBaHHEM UX COIHU-
AJIBbHOM U NPAKTUYECKOU
3HAYMMOCTH;
- popMUpOBaHUS HABBIKOB
KOMaHJHOU paboThl, B TOM
YHCIIe peau3auy pas-
JUYHBIX TPOEKTHBIX PO-
new (Jiuaep, UCTIOTHUTENb,
AHAJTUTHK U TIp.) TOCPeI-
CTBOM BBITIOJTHEHHSI COB-
MECTHBIX IPOEKTOB.

HNpEeANpPUATUI TOPOJa U
BETEpaHaMU aTOMHOM OT-
paciu.

2. Opranu3anust 4 poBse-
JI€HHUE NPEAMETHBIX
OJIUMIINAJ U yYacTHE B
KOHKYpcax npodeccuo-
HaJIbHOI'O MacTEPCTBA.
3.YuacTHe B €KeroaanIx
aKLHUAX CTYAEHUYECKUX
CTPOUTEIIBHBIX OTPSOB

IIpogeccnonanbHoe
1 TPYAOBOE BOCIIH-
TaHue

- (hopmupoBanue
HICUXOJIOTHYECKOM
TOTOBHOCTH K TIPO-
dbeccronanbHOM Je-
STEIBHOCTH TI0 U3-
OpanHo# npodeccun
(B15)

Ucnonp3oBanue Bocnura-
TEJILHOTO TTOTEHIIAaJIa
JTUCHUTIINH obmenpodec-
CHOHAJIIBHOTO MOJYJIS JUISI:
- popmupoBaHus ycrToii-
YUBOT'O MHTEpEca K IPo-
(beccroHaNBHON eaTelNb-
HOCTH, TOTPEOHOCTH B JI0-
CTHKEHUU PE3yJIbTaTa, TMo-
HUMaHUS QyHKIIMOHATb-
HBIX 00s13aHHOCTEH U 3a1a4
n30paHHO# mpodeccro-
HAJIBHOM JIeSITeTbHOCTH,
qyBCTBa MPOo(hecCcHoHalb-
HOM OTBETCTBEHHOCTH He-
pe3 BBIMOJTHEHUE YUEOHBIX,
B TOM YHCJIC TIPaKTHYe-

1.Opranusaiys Hay4Ho-
NpaKTUYECKUX KOH(e-
PEHLHI U BCTpEY C BENY-
MMM CIIEUAIACTaMHU
HNpEANPUATHI TOPOJa U
BETEpaHaMU aTOMHOM OT-
paciu.

2. Opranu3anust 1 mpoBe-
JIeHUE MPEAMETHBIX
OJIMMIINAJ U y4acTHE B
KOHKYypcax mpodeccruo-
HaJIbHOI'O MacTEPCTBA.
3.YVyacTtre B eXerogHbIX
aKLHUAX CTYJAEHUYECKUX
CTPOUTENbHBIX OTPSIOB




CKUX 3aJaHHi, TpeOyro-
[IMX CTPOTOTO COOTIOIE-
HUS TIPaBHIJT TEXHUKH O€3-
OIIaCHOCTH Y HHCTPYKLUH
1o paboTe ¢ 00opyIOBaHU-
€M B paMKax JiabopaTtop-
HOT'O IPAKTUKYMa.

CTpykTypa u cofep:KkaHue Y4eOHOM TMCHUIINMHBI
JluciumianHa mpernoaeTcsl CTyleHTaM B 2-oM cemectpe. OOmas Tpya0eMKOCTh JUCIUTIIMHBI CO-

CTaBIIIET 8 3a4ETHRIX eauHUIl, 288 aK. Jaca.

Kanenaapubiid miian

Ne | Ne HanmenoBanme pasge- | Buabl yueOHOI 1esATeJJbHOCTH (B ATTecTanus Makcu
P | T | na(remsl) aucnumim- Jacax) pa3jena MaJib-
a e HbL (popma) HBI
3 M 0aJ
| bl 3a
e paszaen
1 )
) )
a i %
e | F
: | E &
R RERE:
2 = |5 = |0
1 | [IpumeHeHmEe BOJBI B 70/1 1 1/1 2 64/2
1 TETUIO3HEPTETHKE U TEeTI-
notexHonorusx. CBoii-
CTBa BOJBI KaK
TEIMJIOHOCHUTEIIS.
2 | HopmaTuBbI KayecTBa 7212 1 1/1 | 2/]1 | 66/2 KJI 25
BOJIBI JIJIST CHCTEM TETLIO-
CHa0KEHUSs1, TOPSUETO
BOJIOCHA0KEHMUSI, TTapo-
BBIX U BOJIOTPEHHBIX
KOTJIOB.
3 | MeToapl OYHUCTKH KOT- 70/1 2 2/1 2 64/2
2 JIOBOU BOJBI.
4 | Pacuét obopynoBaHus 71/2 2 2/1 | 2/1 | 65/3 KJI 25
BOJIOTIOITOTOBKH.
B . 288/
N IPOMEKYTOYHOM aTTECTAallUN 6 6 6/4 8/2 259/9 JK3aMeH 50

* - COKpAIlICHHOC HAUMCHOBAHHNC (I)OpMBI KOHTPOJIA




** - cyMMa MakCHMAaJIbHBIX 0ayuioB OJpDKHA OBITH paBHa 100 3a cemecTp, BKIIIOUas 3a4eT U (WIN)
IK3aMEH
CoxpanieHHOe HauMEHOBaHHEe ()OPM TEKYIIEro KOHTPOJISI M aTTECTAIUU Pa3/IeNioOB:

O0o3HaYeHHE ITostHOE€ HAaUMEeHOBaHHE
KJI KomnokBuym
] DK3amMeH

Coaep:xaHue JIEKHMOHHOTO Kypca

Y4eOHo- MeTo-
IIMYecKoe obec-
[IEYECHUE

TeMBI TeKIUH. Bcero
Bormpocsl, orpabaTeiBacMble Ha JEKIIUU 4acoB

1 2 3

Jlexyus 1:

[TprMeHeHue BOJIbI B TEMJIOIHEPIETUKE U TEIUIOTEXHOIOrUAX. CBOMCTBA
BO/IbI KaK TEIJIOHOCUTEJIS.

DU3UKO-XUMUYECKUN COCTAaB MPUPOIHBIX BOJ.

[TpumecH UCXOAHOM BOABI M UX KIaccu(UKaIus.

®U3NKO-XUMUYECKHE TI0Ka3aTeNId KauecTBa BOJbl. TexHOoNmornyeckue
[OKAa3aTeM KaueCTBa BOJIbI.

buonoruyeckue nokasaresin Ka4ecTBa BObI.

Jexyus2: 1
HopmatuBbl kauecTBa BOABI JUIsl CUCTEM TEIJIOCHAOKEHMS, TOPAUYETo
BOJIOCHA0KEHUS, TAPOBBIX M BOJOTPEUHBIX KOTIOB. TpeboBaHus K
YCTPOUCTBY U

9KCIUTyaTallMH TEMJIOT€HEPATOPOB U TEIJIOUCIIOIB3YIOLIUX allllapaToB B
CBSI3U C BOAHO-XUMHUYECKUM PEKUMOM.
Jlexyus 3: 2
MeToab! 0OYUCTKU KOTIOBOM BOJBI.

[Ipenouncrka Boab! GUIBTPOBAHUEM.

OcsetnieHne BOABI. Y MATYEHHUE BOJBI.

Jlerazaius BOJbI.

ObecconrBaHue BOJIBI.

YcTaHoBKH U1 CTAOMIBHOCTH BOJBL.

MarnuTHast 00paboTKa BOJBI.

OO6paboTka oxJaxaaroleil BOJbI JUIsl IPeA0TBpallleHUs] KapOOHATHBIX U
Cylb(aTHBIX OTI0KEHUH.
Jlexyus 4: 2
Pacuér o60pyaoBaHus BOAONOATOTOBKHU: J€Ta3aTOPOB, YCTAHOBOK I10
00e3’Ke1e3uBaHuIo, AJIs YJAIEHUS U3 BOJbl CBOOOAHOMN YIIIEKHCIIOTHI,
CBOOOJIHOT'O CEpOBOAOPOA, AEKAPOOHU3ATOPA.

[1-16]

[1-16]

[1-16]

[1-16]

IlepeyeHb NPaAKTHYECKUX 3aHATHI

Tema npakTuueckoro 3anaTus. Bornpocsl, orpadarbi- Bcero Yaebuo- M%TO'
HYecK -
BaeMble HA IPAKTHYECKOM 3aHATHH 4acoB AHteckoe ooec
ne4yeHue
1 2 3

DU3UKO-XMMHUYECKHE TTOKA3aTENN KauecTBa BOJIbI. TE€XHOIOTHYECKUE
IoKa3aTesid KayecTsa BoAbl. buonornueckue rnoka3areyin Ka4ecTsa Bo- [1-16]
TTBI.
Pacuér nerazaropos. 2 [1-16]




PacuéT ycTaHOBOK Ui ylaJIeHUs] U3 BOZbI CBOOOJHON YIIEKHCIIOTHI, 2 [1-16]
CBOOOHOTO CEPOBOIOPOA, NeKapOOHU3aTOpA.

OU3NKO-XMMHUYECKHE TI0KA3aTENN KauecTBa BOJbl. TeXHOIOrn4ecKue 2

IIOKa3aTeJIM KauecTBa BOJbl. brosornyeckue rnokas3aresm KauecTsa Bo- [1-16]
bl

IlepedyeHb 1a00paTOPHBIX padoT

" 4yeOHO- MeTO-
HaumenoBanue j1a6oparopHoii padorsl. Bonpocsl, Bcero YaebHo eﬁ 0
oTpadaTrbiBaeMble HA JJA0OPAaTOPHOM 3aHATHH YacoB Anteckoe opec-
nevyeHue
1 2 3
TexHosorus BOAONOATOTOBKH 1 [1-16]
Jlerazaiiusi BOZAbI HArPEBaHUEM 1 [1-16]
Jlerazauus BOJpl BAKYyMHUPOBAaHUEM 2 [1-16]
O0e3xene3uBaHue BOJbI 2 [1-16]

3agaHus I CAMOCTOATEILHOM PadoThI CTY/ICHTOB

Beero Y4edHO- MeTO-
Bomnpocsl 11 caMOCTOATEIbHOTO U3y4YeHHs (3a1aHUs) AnYecKoe odec-
1acos neyeHue
1 2 3
CBolicTBa BOJIbI KaK TEILIOHOCHUTEIIS. PU3UKO-XUMUUECKHUH COCTaB
IPHUPOIHBIX BOI. 64 [1-16]
HopmaTuBbl kauecTBa BOBI JJIs1 CUCTEM TETUIOCHAOKEHUS, TOPSYETO
BOJIOCHA0KEHMSI, TAPOBBIX U BOJIOTPEUHBIX KOTIIOB. 66 [1-16]
[Ipenouncrtka Bobl GUILTPOBAHUEM.
OcBeTiicHue BOJBl. YMsaruenue BoAsl. [eraszamus Boasl. O0eccoauBa- 64 [1-16]
HHE BOJEL.
Pacuér o6opynoBanust BOJIOIOATOTOBKH 65 [1-16]

KourpouabHas padora

KonTtponbHas paboTa COAepKUT YEThIPE 3aauu.
Homep BapuaHTa MCXOIHBIX JaHHBIX BbIOMpaeTcs M3 TaOJMMI] K KaX/0i 3a/aye B COOTBETCTBUU C IO-

cnenHel nudpoil HoMepa 3a4eTHON KHUKKH.

3apaua 1
JKecTkocTh muTaTENBHOMN BOJIBI KOTIa cocTaBisieT G Mkraks/i1. Kakyro kormnenTparuio CaCO3 /i
HEOOXO0IMMO CO3/IaTh B 3TOU BOJIE, YTOOBI MPHU NMPUBEICHHON BETUYUHE )KECTKOCTH BOBI BBITIAJI OCATIOK,
€CIIM CUUTATB YTO 5KECTKOCTD SBISETCS KAIbLUEBOH 1 TeMIlepaTypa Bos! pasHa t°C

[Tocnenusas G t

udpa mudpa
0 6 15




1 8 20
2 10 25
3 7 15
4 9 20
5 11 25
6 10 15
7 12 20
8 14 25
9 14 15
3agaua 2

KecTkocTh mUTATENHHOM BOJIBI IPOMBIILICHHOW KOTENBbHOM cocTaBisieT G MKraks/i.. Onpeaenuthb
KOuecTBO Gy (KI)BHOCHMBIX B KOTEJ HaKHIIe- U IiaMmooOpasoBareneii (B nepecyere Ha CaCOz3a T
(gac) paboThI, €CJIM TPOU3BOTUTEIILHOCTD KOTJIA 10 MUTATEIBHON BOIE cocTaBisieT Gy, /9

ITocnenusist | G MKIIKB/I1. T Gus

udpa qac T4

mudpa

0 0,2 1000 1

1 0,4 1500 2

2 0,6 2000 3

3 0,8 2500 4

4 0,2 3000 5

5 0,4 1000 5

6 0,6 1500 4

7 0,8 2000 3

8 0,2 2500 2

9 0,4 3000 1
3anaua 3

Onpenenuts pacxon napa Ha IOJOTPEB NMUTATENBHON BOJBI IIPH €€ TEPMUUECKOH J1€adpaliui, €ClIn
pacxon muTaTensHON BoIbl G T/4, KOHEUHAsI TeMIlepaTypa MATATeIFHON BOJIBI B IeadpaTope t°C |, HauanbHas
BOJIbI Ha BXOJI€ Jleadparopa 20°C.

[Mocnennss G 1/4 t°C
nugpa
mmdpa
0 1 102
1 1,5 103
2 2 104




3 2,5 102
4 3 103
5 3,5 104
6 1,5 102
7 2,5 103
8 3 104
9 2 102
3agaua 4

OnpeaesiuTh pacxo/1 yAalseMoro Bo3ayXa U3 BOJIbI B KI/4, IPH YCIOBHH, YTO COJICPYKAHKUE BO31yXa B
0
BOJIC MaKCUMaJIbHO, Temneparypa Boabl U C, pacxoxa Bojsl yepes aeaspatop G 1/4

[Tocnennss G 1/ t°C
nudpa mudpa

0 1 10
1 2 15
2 3 20
3 4 25
4 5 10
5 6 15
6 7 20
7 8 25
8 9 10
9 10 15

KonTtponbHast paboTa BBINONHAETCS B yYEHMUYECKOW TETpajud WIM HAa OJHON CTOPOHE JIUCTa
dopmara A4 pykonucHbIM criocoOoM. [lomyckaercs HaOMpaTh Ha KOMIBIOTEPE U pacreyaTbiBaTh Ha MPUH-
Tepe Ha OJIHOW CTOpoHe cTaHaapTHoro jucra opmara A4. Hlpudr: Times New Roman, BeicoTa 14; un-
TepBaJ — MOJYTOPHBIH, BEIpaBHUBAHKUE TEKCTA - 110 IIUPUHE.

PacueTrHo-rpaguueckasi padora He MpeIyCMOTPeHAa YUeOHBIM IJIAHOM
KypcoBasi paGora He npeaycMOTpeHa y4eOHbIM IVIAHOM

Oobpa3oBaTe/ibHbIE€ TEXHOJIOTMH

[Tpu peanmzanuu yaeOHOTO MaTepHalia Kypca MCIIONB3YIOTCS pa3IndHble 00pa30BaTelbHbIE TEXHOIO-
TUH, CIOCOOCTBYIOIINE CO3/TaHUI0 aTMOC(EPHI CBOOOTHON W TBOPUYECKOM JUCKYCCHH KaK MEXIY MPenoaaBa-
TEJIEM U CTYyJICHTaMH, TaK M B CTyJeHUeCKOU rpyrmre. L{enpro mpu 3ToOM sBIsSE€TCS BBIPAOOTKA y CTYIACHTOB
HABBIKOB ¥ KOMIIETCHIIM, MO3BOJISIOIMIUX CAMOCTOSITENIFHO BECTH HCCIEAOBATENbCKYI0 U HAy4YHO-
MeAarorn4eckyro pabory.



[TpakTHdeckasi MOArOTOBKA MPHU peau3aluy yueOHOU TUCIUILTMHBI OPTaHU3YeTCs IyTeM MPOBEACHHUS
MPaKTUYECKHUX 3aHATHM, MPETyCMaTPUBAIONINX YIaCTHE OOYJAIOITUXCS B BBIMIOJHEHUN OTJEIBHBIX JIEMEH-
TOB paboT, CBA3aHHBIX ¢ OyayIIel MPodhecCHOHATBHON eITeTbHOCTHIO.

[IpakTHueckas MOJATOTOBKA TaK)Ke BKIIFOYACT B CeOS 3aHATHS JICKIIMOHHOTO THIIA, KOTOPBIE MPEy-
CMaTpHUBAIOT Tepeady yueOHoW MHGOpMAIMH 00yJaroIuMCs, HEOOXOUMOM IS TOCIEAYIOIIETO BhIOJI-
HEHHS padoT, CBSI3aHHBIX ¢ OyaylIei MpohecCHOHATEHON AEATEIbHOCTHIO.

AyIUTOpHBIE 3aHATHUS MPOBOASTCS B BUJE JeKUU B ayauTopuu 318 ¢ ucnonb3oBanueM 1K u xomrb-
IOTEPHOTO MPOEKTOPa, MPAKTUISCKUX 3aHATHH, ¢ ucrnonb3oBanueM [1K mpu npoBenenun pacueros. Jlabopa-
TOpPHBIC pabOTHI MPOBOAATCS HA JIAOOPATOPHBIX ycTaHOBKax. CaMocTosTeNbHAS padoTa CTYIEHTOB MPOBO-
JIUTCS TI0J PYKOBOJICTBOM IperojaBaTesieil, C OKka3aHUEM KOHCYJIbTAIMI U TOMOIIH MPU MOJTOTOBKE K KOH-
TPOJIbHBIM paboTaM, BHITIOJIHEHUH JOMAITHUX 3aIaHUI

q)OHIl OLCHOYHbBLIX CPEACTB
@DOoH/ OLIEHOYHBIX CPEACTB MO JUCLUIUIMHE 00ECHEeunBaeT MPOBEPKY OCBOEHUS IJIAHUPYEMBIX pe-
3y/lbTaTOB 00y4eHUs (KOMIETEHIIMH U UX MHAUKATOPOB) OCPEACTBOM MEPOIPUITHH TEKYIIET0, pyOeKHOI0
U TIPOMEXKYTOYHOTO KOHTPOJIS 110 AUCLUILIIMHE.

CBs13b MeX1y POPMHUPYEMBIMU KOMITIETEHIIUSIMU ¥ JOPMAMU KOHTPOJISI UX OCBOCHUS TPEICTABICHA B
cienyrouien Tadauue:

KOI[ 1 HAMMCHOBAHUC
HHIUKaTopa A10CTH-

Ne | HaummeHOBaHME KOHTPOJIUPYEMBIX pa3- HanmenoBanue

n/a JIEOB (TEMBI) N OIICHOYHOTO CPEJICTBA
JKEHHUS KOMITETEHI[AI
Bxo/1HOW KOHTPOJIb
. Bormnpocsl BXogHOTO KOH-
1 BxonHO# KOHTPOJIb
TPOJIS
ATTecTanus pa3aesoB, TEKYIHil KOHTPOIIb YCIIEBAEMOCTH
2 HopmatuBb! kauecTBa BOBI IS CHU-

CTEM TeIJIOCHAOKEHMSI, TOPIUYETO
BO/IOCHA0KEHUS, TApOBBIX U BOJO-
I'pelHBIX KOTJIOB.

[1K-1, I1K-5, YK-1 Konnoksuym

3 II:ZC%T 00opy10BaHus BOJONOIOTOB- TK-1, TIK-5, VK-1 KomnokBuym
[IpomexxkyTouHas arrectauus
4 DK3aMeH [IK-1, [IK-5, VK-1 Bomnpocsl k 3x3ameny

Bonpocsl BXOAHOr0 KOHTPOJISI.
1.Yrto Ha3pIBaeTCs BOJOM U €€ arperaTHble COCTOSHUS?
2. YUto Takoe JaBiaeHUE HACBIIIEHUS BOIBI?
3. Kak 3aBUCHUT MJIOTHOCTH BOJBI OT TEMIIEPATYpPbI?
4. YTo Takoe KUIIEHNE BOJIBI..
5. Kakue npumecu MOKeT cofepkaTh NpUpoiHast Boja?
6. Uto Takoe cojii BPEMEHHON HKECTKOCTHU?
7. Kak 3aBUCUT pacTBOPUMOCTH COJIEH OT TeMIEPaTypbl?
8. UTo Takoe TersoTa mapooOpa3oBaHMs BOJbI M KaK OHA 3aBUCHUT OT JaBIICHUs?
9. Kakne cnocoObI OYMCTKHA BOJBI BAM U3BECTHEI?
10. Yto Takoe KOHIIEHTpAIIHS BEIIECTBA B pacTBOPE?

Bonpochbl K NpOMeKyTOYHOMY TeCTHPOBAHHUIO



KouanoxkBuym Nel

[IpruMmeHeHne BObI B TEIJIOIHEPTETUKE U TETIOTEXHOJIOTHSIX.
CBoiicTBa BOJbI KaK TEIJIOHOCUTEIIS.

DU3UKO-XUMUYECKHI COCTaB MIPUPOAHBIX BOJI.

[TpumecH UCXOAHOM BOABI M UX Kiaccu(UKALuS.
DU3NKO-XHUMUUYECKHUE TTOKa3aTeIN KauyeCTBa BOJIbI.
TexHosiornueckue rmokazareyad KauecTBa BObI.
buonornyeckue nokasarenu KauecTBa BOIbI.

©No g~ wWDdE

HopmaTuBel kauecTBa BOJIBI 1711 CHCTEM TEIUIOCHAOKEHUS, TOPSIYEro BOIOCHAOKEHUS, TAPOBBIX U
BOJIOIPEHHBIX KOTJIOB.

9. TpebGoBaHus K yCTPOUCTBY U SKCILTyaTalliy TEIIOT€HEPATOPOB U TEILIOUCIIONIB3YIOIINX allapaToB
B CBSI3U C BOAHO-XUMHUYECKUM PEKUMOM.

Bonpocsl K NPOMeKYTOYHOMY TeCTHPOBAHUIO
KoyutokBuym Ne2

MeTtoabl OUNCTKH KOTJIOBOU BOJBI.
[IpenouncTka BoJibl GUIBLTPOBAHUEM.
OcBeTiieHrE BOJIBI.

VMsryenue BOEI.

Jlerazamus BOIbI.

O0ecconuBaHKe BOJIEIL.

YcTaHoBKH U1 CTaOMILHOCTH BOJIBI.
MaruuTHast 00paboTKa BOJBI.

© o N A~ LDNRE

O06paboTka OXJIaKIArOIIEH BOABI sl MPEIOTBPAILCHIS KApOOHATHBIX M CYIb(aTHBIX OTIOKCHUH.

Bonpocsl Kk 3k3ameny

IIpuMeHeHre BOABI B TEILUIOOHEPTETUKE U TEINIOTEXHOIOTUsX.
CBolicTBa BOJIbI KaK TEIUIOHOCHUTEJS.

DU3HKO-XUMHUUYECKHUM COCTaB IIPUPOIHBIX BOL.

[Tpumecu nCXOHON BO/BI U UX KIacCU(DUKAIIHS.
DU3NKO-XUMHUYECKHUE TIOKA3aTEIN Ka4eCTBA BOJBI.
TexHosmornueckue noka3areanu KaueCTBa BOJBI.
buonornueckue nokasareny Ka4ecTBa BOJBI.

© NG WDE

HopMmaTuBsl kauecTBa BOJBI 17151 CHCTEM TETUIOCHAOKEHUS, TOPSYETO BOJJOCHAOKEHHS, TAPOBBIX U

BOJIOTPEHHBIX KOTJIOB.

9. TpebGoBaHus K yCTPOMCTBY M SKCILTyaTalliy TEIIOTEHEPATOPOB U TEILIOUCIIONB3YIOIIUX allapaToB
B CBSI3H C BOJAHO-XMUMHUYECKUM PEIKUMOM.

10. MeToabl OYUCTKY KOTJIOBOM BOJEL.

11. TlpemouncTka BoABl GUIBTPOBAHUEM.

12. OcBeTnenue BOJIbI.

13. YMmardenue BObI.

14. Jlerazamusi BOJIbI.

15. Ob6ecconnBaHue BOIEL.

16. YcTaHOBKH 1711 CTAaOMIBHOCTH BOJBI.

17. MaruutHas 00paboTKa BOJIBI.

18. O6paboTKa OXJIaXTArOIIEH BOJIBI IS MPEA0TBPAIICHNs KapOOHATHBIX M CYJTb(AaTHBIX OTIIOKECHUH.



IIkaJbl OLeHKH 00pa30BaTeJIbHBIX J10CTHKEHU I

HK3aMEH
Banabl OneHka K-
(peituH- | 3ameHa (6ai- TpeGoBanus K 3HAHUAM
roBoM JIBI 32 OTBETHI
OLICHKH) Ha HK3aMEHE)
90-100 | «omauunor OlLleHKa «OTJIMYHO» BBICTABIISICTCS CTYJCHTY, €CJIU OH IIIyOOKO M MpOoY-

HO YCBOMJI IIPOIPaMMHBIN MaTepual, UCUEPIIBIBAIOLIE, [10CIIE10BATENb-
HO, YETKO U JIOTHYECKU CTPOMHO €ro u3jaraer, yMeeT TECHO YBSA3bIBAThH
TEOPHIO C MPAKTUKOM, CBOOOIHO CIPABIISIETCS C 3a/1a4aMu, BOIIPOCAMH U
JIpYTMMH BUJIAMU TIPUMEHEHUs 3HaHUH, IPUYEM He 3aTPYAHSIETCS C OT-
BETOM IIpU BUJOU3MEHEHUH 3aJJaHU, UCIIOJIB3YET B OTBETE MaTepHall
MOHOTpaUUECKOI TUTEpaTyphl, MPABIUIBHO 0OOCHOBBIBAET IPUHATOE
pelleHue, BIaJeeT pa3HOCTOPOHHUMU HaBbIKaMH U IPUEMAaMHU BbIIIOJI-
HEHUS MPAKTUYECKUX 3a/1a4.

3anuceiBaeT pacueTHbIe (POPMYIIBL, OOBSICHAET X 3HAUCHHE, IepEUHC-
JISIET OCHOBHBIE 3aKOHBI, 3aIIMCHIBAET MaTEMaTHUYECKHIE BHIPAXKEHHUS OC-
HOBHBIX 3aKOHOB.

70-89 «XOpOULO» OreHKa «XOpOILI0» BBICTABISETCS CTYJEHTY, €CIIM OH TBEPAO 3HAET Ma-
TepHall, TPaMOTHO U IO CYILECTBY U3J1araeT ero, He JI0IycKasl cyuie-
CTBEHHBIX HETOYHOCTEH B OTBETE HA BOMPOC, MPABUIBLHO IPUMEHSET
TEOPETUUECKHE MTOJIOKEHUSI IPU PELIEHUH ITPAKTUYECKUX BOIIPOCOB U
3aja4, BJaieeT He0OXOJUMBbIMU HAaBBIKAMH M MPUEMAMU UX BBITIOJIHE-

HUSL.
60-69 «y00671€me0- OLeHKa «yAO0BJIETBOPUTEIBHOY» BBICTABISAETCA CTYACHTY, €CIIM OH UMEET
pumenvHo» 3HAHUS TOJILKO OCHOBHOTO MaTepualia, HO He YCBOWII €ro JeTalieH, J10-

IyCKaeT HETOYHOCTH, HEOCTATOYHO MTPaBHIbHBIC (POPMYIUPOBKH,
HapyIICHHsI JJOTMYECKOM TIOCIICIOBATEIILHOCTH B 3JI0KEHHUH TPO-
I'PAMMHOTO MaTepualia, UCIIBITHIBACT 3aTPYAHCHUS [IPU BBIITOIHCHUH
NPAaKTUYECKUX padoT.

0-59 «neyoosie- OreHKa «HEYIOBJIETBOPUTEIHLHOY» BBICTABISETCS CTYACHTY, KOTOPbIi He
meopumerns- 3HAeT 3HaYUTEJIbHOW YacTH MPOrpaMMHOI0 MaTepuana, J0MycKaeT Ccy-
HO» IIECTBEHHbIE OINOKHU, HEYBEPEHHO, C OOJIBIIIMMU 3aTPYIHEHUSIMH BbI-

MOJIHSET IpaKkThuyeckue pabotel. Kak mpaBuiio, olieHKa «Heya0BIETBO-
PHUTEIBHO» CTABUTCS CTYAEHTaM, KOTOPbIE HE MOT'YT MTPOJOKUTE 00Y-
yeHue 0e3 JOTOIHUTEIbHBIX 3aHATHH 110 COOTBETCTBYIOLIEH AUCLIU-
TUIMHE.

Y4yeOHO-MeTOAM4YECKOEe U MH(POPMALIMOHHOE o0ecriedyeHue Y4eOHOH AUCHUILINHBI
OcHoBHas nuTeparypa:

1. Hlapos, 1O. N. Tepmoaunamuka u temnonepenava : yueOnuk / FO. U. lapoB. — HoBocubupck :
HI'TY, 2019. — 311 c. — ISBN 978-5-7782-4024-7. — Tekct : 3neKTpoHHBIN // JIaHb : 3JEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/152148

2. OBunHHUKOB, 0. B. OcHOBEHI TemnoTrexHuky : yaeOnuk / 0. B. OBunanmKOB, C. JI. Exucrpatos, 1O.
N. lapoB. — HoBocubupck : HI'TY, 2018. — 554 ¢. — ISBN 978-5-7782-3453-6. — TekcT : 2IeKTpOH-
HbIH // JlaHb : anekTpoHHO-OnbIHoTeynas cuctema. — URL: https://e.lanbook.com/book/118139

3. TemomaccooOMeHHOEe 000pyJOBaHUE MPEANPUATHI : yuebHoe nocobue / cocraButens JI. I1. Apra-
MOHOBa. — 3-¢ wm3x.,, gom. — Mbkesck :  MkeBckas I'CXA, 2019. — 156
c. https://e.lanbook.com/book/158594

4, OU3MKO-XMMUYECKHUE OCHOBBI MPOIIECCOB OYMCTKHU BOJIBI : yaeOHoe mocodue / A. @. Hukudopos, A.
C. Kyreprun, U. H. Jlunynos, U. I'. [TepoBa. — Exarepunoypr : Yp®VY, 2016. — 164 c. — ISBN 978-5-
7996-1618-2. — Tekcr : anekrpoHHbId // Jlame : 3nmekTpoHHO-OMOmmMorewnass cucrema. — URL:
https://e.lanbook.com/book/98427



https://e.lanbook.com/book/152148
https://e.lanbook.com/book/118139
https://e.lanbook.com/book/158594
https://e.lanbook.com/book/98427

5. Jlorunos, B. C. IIpakTHKyM 1O OCHOBaM TEIUIOTEXHHKH : yueOHoe mocodue / B. C. Jlorunos, B. E.
IOxHoB. — 2-¢ u3n., ucnp. u gon. — Cankrt-IlerepOypr : Jlawp, 2019. — 128 ¢. — ISBN 978-5-8114-
3377-3.— Tekcr: oanexkTtpoHHbli / Jlamp : SnekTpoHHO-OMOnmMoreuHas cucrema. — URL:
https://e.lanbook.com/book/112679

6. Oukos, B. ®. ®usuko-maremarnueckue 31061 ¢ Mathcad u MnaTepHeT : yue6HOE mocodue / B. @.

Ouxkos, E. I1. boromonosa, JI. A. IBanoB. — 2-¢ u3n., ucnp. u gon. — Caunkr-IlerepOypr : Jlanp, 2021. —
560 c. — ISBN 978-5-8114-2127-5. — TekcT : 31MeKTpOHHBIH // JIaHb : 31eKTpOHHO-OMOINOTEYHAsL CUCTe-
ma. — URL: https://e.lanbook.com/book/169115

7. Tutosa, JI. M. TeopeTrndeckre OCHOBBI 3HEPTOCOEPETAOIINX TEXHOJIOTHIA | ydeOHOe TTocodue st
By30B / JI. M. TuroBa, A. X. Hyrmanos, U. 10. AnekcanstH. — 2-e¢ usn., ucnp. — Cankr-IlerepOypr :
Jlanp, 2021. — 216 c¢. — ISBN 978-5-8114-6554-5. — Tekct : ayekTpoHHbIN // JIaHb : 3JIEKTPOHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/159501

JlononuurenpHas IuTeparypa:

8. OunHHMKOB, lO. B. OcHOBBI TeroTexHuky : yueOHuk / FO. B. Opunnnukos, C. JI. Enuctparos, O.
W. apos. — HoBocubupck : HI'TY, 2018. — 554 c. https://e.lanbook.com/book/118139

9. Heuaes, E. IlI. JlabopaTopHBIii NPaKTUKyM IO TEXHHYECKOW TEPMOJWHAMHKE M TEIUIOIEepenade :
yuebnoe nocodue / E. I1. Heuaes, A. U. IlerpoB. — Mypmanck : MI'TVY, 2016. — 144 c. — ISBN 978-5-

86185-922-6. — Tekcr : snekrponHsd / Jlamp : 3mekTpoHHO-OMOmmoreunas cucrema. — URL:
https://e.lanbook.com/book/142623

10. bymyes, E. H. OcHOBBI MaTeMaTH4€CKOrO MOJICTHUPOBAHUS XUMUKO-TEXHOJIOTHYECKUX TPO-
reccoB BozooOpadotku Ha TOC : yueOHoe nocobue / E. H. Bymyes. — HMBanoso : UI'DY, 2018. — 168
c.— Tekcr: onektpoHHbldi / Jlamb :  3JeKkTpoHHO-OMOMmMoreyHas  cucrema. —  URL:
https://e.lanbook.com/book/154549

11. JIrobumosa, JI. JI. TexHonorust moArOTOBKU BOJBI JJIsl KOHTYPOB KOTJIOB, IMAPOTEHEPATOPOB,

PEaKTOPOB U CUCTEM UX oOecrieueHus : yueoHoe nmocodue / JI. JI. Jlrobumona, A. C. 3aBopuH, A. A. Make-
eB. — Tomck : TITY, 2009. — 293 c¢. — ISBN 5-98298-444-2. — TekcT : 3nekTpoHHbI // JlaHb : 31ek-
TpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/45149

12. Hlapanos, B. . HuzkotemmneparypHas neaspanusi BOJbl B TEIUIOPHEPTeTHUECKUX YCTaHOB-
kax : MoHorpadus / B. U. lllapanos, O. B. [1azymkuna, E. B. Munrapaesa. — YnbsHoBck : Yal' TV, 2020.
— 202 ¢. — ISBN 978-5-9795-2069-8. — TekcT : anekTpoHHbIH // JIaHb : 371eKTpOHHO-0MOIMOTEYHAs! CH-
crema. — URL: https://e.lanbook.com/book/170652

13. Cunwurnpmia W H., Taranosa B.A., 3yooBa H.I'. TexHomOTHSs BOJOMOATOTOBKH. MET. YKa3. K BBIIL.
nab.pab. BUTTuY, 2012, 16 c.

14. Vcrunos H.A. Jlerazanust Bobl HarpeBanueMm. Mert. ykas. K BbIM. J1a0.pad. BUTTuY, 2019, 16 c.

15. Vcrunos H.A. Jlerazarust Bojbl BakyymupoBaHueM. MeT. ykas. K BbiI. j1a0.pad. BUTTuY, 2019, 16c.
16. YcrunoB H.A. Obe3xene3nBanue Boabl. MeT. ykas. K BbI. na0.pad. BUTTuY, 2019, 16 c.

MarepuajibHO-TEXHHYECKOe o0ecneyeHue y4eOHOM M CUUIIIMHbI
.HCKI_[I/IOHHBIC 3aHATUA TPOBOAATCA B CIICHUAIM3UPOBAHHBIX AYAUTOPUAX, OCHAUICHHBIX MYJIbTUMC-

TUHBIM 00opyoBanueM (ayn.411).

OGopynoBaHue:

ABTOMaTH3MpPOBAaHHOE pabodee MECTO MPEeTo1aBaTes:

Komnerorep ORION 215 —1;

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

[TpoexTop Casio XJ-V2 — 1; Mukpodon Aceline AMIC-1 HacTonbHbIH-1; DKpaH HACTEHHBIN C DJIEK-
TPOIIPUBOJIOM -1;

JIutieH3noHHOE ¥ CBOOOTHOE MpOrpaMMHOE 00ecTieyeHre O0IIEeTo U MPO(pECCHOHATBHOIO Ha3HAYEHHS.

JlaGopaTopHbIe U MPaKTHYECKUE 3aHATHS IPOBOAATCS B JabopaTopuu «TemnoTexHuka U TepMOInHa-
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Muka» (ayn.318).
OGopynoBaHue:
KomrmuiekT yueOHO-HarIaIHbIX TOCOOUI U TIaKaToB;
KoMmuiekT 1oKkyMeHTaluu, MeTOANYEcKoe 00ecIieueHue;
Jlab6opatopnsiii cteng TOT-TIIb ans ucnibITanus pa3audHbBIX KOHCTPYKIIUH TEIIIOOOMEHHUKOB;
JlaGopaTopHbIe YCTaHOBKH IS BBITIOJIHEHHS T1a00paTOPHBIX PadoT:
1.Omnpenenenue TEI0EMKOCTH BO3/1yXa;
2.0npeneneHue KPUTUYECKOTO JUaMeTpa TeIIOBOM U30JISIUY;
3.Onpexnenenne KPUTUIECKOTO MEpernaja JaBIeHUs] U KpUTHYECKON CKOPOCTH;
4.0Ompenenenue KodpGUIMEHTA TEIUIONPOBOJHOCTH CHIITYYUX MAaTEpPHAIIOB.
JlaboparopHslii cren] «TexHONMorus 0OUuCTKU U 00e3BPeKUBAHUS IIPOMBILIUICHHBIX BEHIOPOCOBY.

PeaJ'II/IBaHI/Iﬂ KOMIIETCHTHOCTHOI'O ITOAXO0/Ja B IPOLECCE N3YUYCHUA JUCHUIIIIMHBI IIPEAIIoIaract opra-
HU3AIWIO HHTCPAKTUBHBIX 3aHATHH. I/IHTepaKTI/IBHHG 3aHATUS HNPOBOIAATCA B BUJIC na6opaTopHHx SaHSITHﬁ,
BO BpEMs KOTOPBIX 06yqa}onmec;1 B HCTIOCPCACTBCHHOM KOHTAKTC C IIPETIOAaBaTCJICM OCBAUBAIOT IIPAKTHU-
YCCKUC HABbIKU IIPOBCACHH A OKCIICPUMCHTAJIbHBIX I/ICCJ'Ie,HOBaHI/II‘/‘I.

Y4eOHO-MeTOoAMYeCKHEe PEKOMEHIAIUU 1JISl CTY/ICHTOB
1. Ykazanus nis npocayliviBaHus JEKIUN

[lepen HayaaoM 3aHATHII BHUMATEIHHO O3HAKOMHUTHCS C YI€OHBIM IIAHOM IPOBEICHHS JICKIHIA U CIIHC-
KOM PEKOMEHJOBaHHOM JIUTEPATYpBhI.

Ilepen nocenieHreM o4epeAHOMN JIEKIIMH OCBEXUThH B IaMATH OCHOBHBIE KOHLEIIUH IIPOHIEHHOTO paHee
Matepuaia. [loaroroBute npu He0OX0IMMOCTH BOIPOCHI IIpenoaasarento. He Hao onacarbest, 4To
BONPOCHI MOT'YT OBITH IPOCTHIMHU.

Ha nexiiun oCHOBHOE BHUMAaHUE ClIEAYeT YAEIITh He popMyliaM U MaTeMaTHYECKUM BBIKJIJKaM, a co-
JIep KaHUI0 U3y4aeMbIX BOIIPOCOB, ONPEAEICHUAM U TIOCTaHOBKAaM 3a/1ady.

B npornecce u3ydeHus JeKIMOHHOTO Kypca HE0OX0AMMO 10 BO3MOKHOCTH 4acTO BO3BPAIaThCs K OC-
HOBHBIM MOHATHSIM U METOJIaM pelIeHMs 3a/1a4 (3/1€Ch BO3MOXKEH BHIOOPOUYHBIN KOHTPOJIb 3HAHUM
CTYJICHTOB).

XenareabHO UCIOJIB30BATh KOHCIEKTHI JIEKIUI, B KOTOPHIX HCIOJIB3YETCsI IPUHSATAs MPENo1aBaTeleM
cucreMa 0003HauYEHUIl.

Jlnst 6oiee moapoOHOTO U3YyUEHHS Kypca clieyeT padoTaTh C peKOMEH/I0BaHHBIMH JIUTEPATYPHBIMU HC-
TOYHUKAMH U BHOBb MOSIBIISIOUIMMHUCSA UCTOUHUKAMH.

2. Vka3aHus Ul y4yacTHs B IPAKTUUYECKUX 3aHATUAX

Ilepen nmocemeHNEM yACHUTh TEMY MPAKTUYECKOTO 3aHATHS U CAMOCTOSITEIBHO M3YyYUTh TEOPETHUE-
CKHE BOIIPOCHI.

[TosyunTs y mpenonaBaress 3a/aHie Ha BHIIOJHEHHE MPAKTUUYECKOrO 3aJJaHMsl, KaK MPaBUIIO 3TO pe-
HIEHHUE 33Ja4Y 10 MPOWJECHHOMY JEKIMOHHOMY MaTepuany. Pemenue 3agaun opopMHUTh NHUCHbMEHHO WIIU
BBIMOJIHUTH C MCIOJIb30BaHMEM KOMITBIOTEpPA U IIPU HEOOXOJUMOCTH pacliedyaraTh U caTh MPENoJaBaTellto
Ha MPOBEPKY.

Ilepen nmoceleHNEM yACHUTh TEMY MPAKTUYECKOTO 3aHATUS U CAMOCTOSITENIBHO U3YUUTh TEOPETHYE-
CKHE BOIPOCHI.

B koHI11ie 3aHATHS TpH HEOOXOAMMOCTH BBIICHUTD y MPETO1aBaTelNsl HESICHbIE BOIPOCHI.

OCHOBHBIE pe3yJIbTaThl BHITOJHEHHUS PabOThl HEOOXOAUMO paceyaTaTh.

3. Yka3zaHus U1l BHIIOJIHEHUS J1abOpaTOPHBIX padboT

Cobmtoiate TpeOOBaHUS TEXHUKU 0€30MaCHOCTH, JJISl YEro MpOCIyliaTh HEOOXOAUMBbIE Pa3bsiICHEHUS
0 MPaBUJILHOCTH MOBEJEHUS B J1aOOpaTOPHUH.

[TomyunTh 3a7aHue y TperoaaBaress Ha BBIOJIHEHUE 1abopaTopHOil paboThl. U3yunts Meronnye-
CKO€ YKa3aHUE IO €€ BBIMOJIHEHUIO. BBIMOIHUTS MpeaycCMOTpEeHHbIE U3MEPEHHs U 0OOPMHUTH OTYET B MUCH-



MEHHOM BHJIE B COOTBETCTBHH C TPEOOBAHUSIMHU METOAMYECKUX yKa3aHHU. OTYET cIaTh Ha MPOBEPKY Ipe-
MOJIaBaTENI0 U OTYUTATHCS YCTHO, OTBEYas Ha BOMPOCHI IPENoaaBaTess.

[lepen BbIMOTHEHHEM JIaOOPATOPHON pabOTHI MPOBECTU CAMOCTOSATENBHO MOATOTOBKY K padoTe HU3y-
YUB OCHOBHBIE TEOPETUYECKUE MOJIOKEHUS, 3HAHUE KOTOPBIX HEOOXOAMMO JI OCMBICICHHOTO BBITIOJTHEHUS
paboTHI.

B nporiecce BeImoaHEeHHs pabOTHI CIEAYeT OCTOSHHO OOMIATHCS C TPEToaaBareeM, He JOMyCKas 1Mo
BO3MO>KHOCTH HEIIPABUIIbHBIX JICHCTBUM.

OcHOBHBIE Pe3yIbTAThl SKCIEPUMEHTOB HEOOXOAUMO 3a()UKCHPOBATH B MIMCEMEHHOM BH/IC.

[Tpu cnade 3adera Mo paboTe MOATOTOBUTH OTYET O MPOJICIIAHHON paboTe, T/ie JOIKHBI OBITh OTpaXKe-
HBI OCHOBHEBIE PE3YJIbTATHI U BBIBOJIBI.

4. YkazaHus A5 BBIIOJIHEHUS CAMOCTOSITEIbHON paObOThI

[TomyuuTs y mpenogaBatesis 3aJlaHue U CIIMCOK PEKOMEHIOBAaHHOM nuTeparypsl. M3ydeHue teopeTu-
YECKUX BOMPOCOB CIEAYeT MPOBOAMUTH MO BO3MOXKHOCTH CaMOCTOSITENIBHO, HO MPHU 3aTpyJHEHUSX oOpa-
niaTbes K npenojasatento. [1oAroToBUTh, NTUCHMEHHBIN OTYET O MPoJIeJIaHHOMN paboTe.

[Tpu BeIMOTHEHNH (POHTAIBHBIX 33JJaHUH 110 YCMOTPEHHIO MIPEToaBaTelisi padoTa MOXKET OBITh OIle-
HeHa 0€3 MUCHhMEHHOI'0 OTYETa Ha OCHOBE OTBETOB HAa KOHTPOJIbHBIE BOMPOCHI, IIPH YCIOBUU aKTUBHOMU Ca-
MOCTOSITEIBHON pa0oThl. [I0ArOTOBUTE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeTonuquKue PEKOMEHIANUN NI HpeHOHaBaTeﬂeﬁ

1. Ykazanus 1Jisg npoBeACHUs JEKIUH

1. Ha mepBoii BBOIHOI JIeKIMH clienaTh 00U 00630p colep:kaHus Kypca 1 OTMETUTh HOBBIE METO/IbI
U TIOJIXOJIbl K PEIICHUIO 33/1a4, paCCMaTPUBAEMbIX B Kypce, IOBECTH JI0 CTYACHTOB TpeOoBaHUs Kadeapsl,
OTBETUTH Ha BOIPOCHI.

2. ITpu moATrOTOBKE K JIEKIIMOHHBIM 3aHATHUAM HEOOXOJAMMO MPOAYMATh IUIAH €r0 MPOBEJACHUS, COAEP-
YKaHWE€ BCTYIUTEIbHON, OCHOBHOM W 3aKJIIOYUTEIHLHON YaCTH JIEKIIMH, 03HAKOMHUTLCS C HOBUHKAMHU y4eOHOM
U METOJUYECKON JIMTEepaTyphl, MyOIMKALMIMU MEPUOANYECKON TEYaTH MO TeMe JIEKIIMOHHOTO 3aHSTHS.
YTOYHUTH IUIaH TIPOBEICHUS] CEMUHAPCKOTO 3aHATHS MO TeMe JIeKIIU. [lepen n3nokeHnemM TeKyIero jJeK-
[IMOHHOTO MaTepuana HallOMHUTh 00 OCHOBHBIX MTOTaX, JOCTUTHYTBHIX Ha Mpeaplaymux Jekiusax. C aToi
LENbIO 337aTh HECKOJIBKO BOMIPOCOB aAYAUTOPHH U OCYIIECTBUTH BEIOOPOYHBIN KOHTPOIIb 3HAHHS CTY/ACHTOB.

3. B Xo/1e NEeKIIMOHHOTO 3aHATHS MPENnoaBaTeNb JOHKEH Ha3BaTh TeMY, Y4eOHbIE BOMPOCHI, O3HAKO-
MUTbH CTYJIEHTOB C IIEPEUHEM OCHOBHOM M JOMOJHUTEIBHON TUTEPATYyphl 10 TeMe 3aHATUA. PackpbiBas co-
Jep>KaHue Y4eOHBIX BOMPOCOB, aKIEHTUPOBATh BHUMAHHE CTYJICHTOB Ha OCHOBHBIX KaTETOPUSX, SBJICHHIX
U TIpoIeccax, OCOOEHHOCTIX UX MpoTeKkaHusl. PacKpbIBaTh CYIIHOCTh M COJIEPKAHUE PA3IUYHBIX TOUYEK 3pe-
HUS U HAYYHBIX TIOJIXO0JIOB K OOBSICHEHUIO T€X WM UHBIX SIBJICHUHN U MIPOIIECCOB.

4. CnenyeTr apryMeHTUPOBAHO 00OCHOBATh COOCTBEHHYIO MO3HIIUIO MO CIIOPHBIM TEOPETHUYECKUM BO-
npocam. [IpuBoauThs npuMepsl. 3a1aBaTh MO XOAY M3JI0KEHUS JIEKIIMOHHOTO MaTepuana pUTOPUUYECKHUE BO-
MPOCHl U CaMOMY JaBaTh Ha HHUX OTBET. JTO CIOCOOCTBYET aKTHBHU3AIUU MBICIUTEIHHON NEATEIbHOCTH
CTYJICHTOB, MOBBIIIEHUIO UX BHUMAHMS U UHTEpeca K MaTepuaiy JEeKUuHU, ee coaepxkanuto. [Ipenonasarens
JOJKEH PYKOBOAHUTH PabOTOI CTYAEHTOB MO KOHCIIEKTHUPOBAHHIO JIGKIIMOHHOTO MaTepuana, Moa4epKuBaTh
HEOOXOJUMOCTh OTPAKEHHUSI B KOHCIIEKTAX OCHOBHBIX IMOJIOKEHHUN M3y4aeMOM TeMbI, 0CO00 BBIJEISIS, KaTe-
rOpUaIbHBIN ammapaTt. B 3akmounTensHON 4acTH JEKIHH HeoO0X0oauMo chOpMYIUPOBAaTh OOIINE BHIBOIBI
M0 TeMe, PaCKPBIBAIOIINE COJIEPKAHUE BCEX BOMPOCOB, TIOCTABICHHBIX B JIEKITUU. OOBSIBUTH TUTAH OYepe/I-
HOTO MPaKTHYECKOTO 3aHITHS, JaTh KPaTKHUE PEKOMEHIAIIMH 110 IMMOJATOTOBKE CTY/IEHTOB K ceMuHapy. Omnpe-
JIETUTh MECTO M BPEeMs KOHCYJbTAllUM CTYACHTaM, MOKEJIABITUM BBICTYITUTh HA CEMUHApE C JOKJIaTaMu U
pedeparamu.

5. Ha mocnenueit iekuu yaeIuTh BpeMs Uit 0030pa Hanbosiee BaXKHBIX MOJO0KEHUH, pACCMOTPEHHBIX
B Kypce.

2. Ykazanus AJis NpOBEACHUS IPAKTUYECKUX 3aHATUM



[ToAroTOBUTH TEOPETUYECKHUE BOMPOCHI WU 33]1a4H, KOTOPBIE JIOJKHBI BBITIOJHUTh CTYIEHTHI BOBPEMS
MPAKTUYECKOro 3aHsATUA. [I0ArOTOBUTH CIUCOK JIMTEPATYPHBIX HUCTOUYHUKOB, HEOOXOIUMBIX JJIsi BBIIIOJHE-
HUS 3a/1aHUs U KOTOPbIE CTYJIEHTHI MOT'YT MOJIY4YUTh B OMOIMOTEKE MHCTUTYTA. [l0ArOTOBUTH NIEpeyeHb MH-
TEPHET-PECYPCOB, KOTOPHIE TIOMOTYT B BBINOJHEHNUH MPAKTUYECKOTO 3aAanus. [locie nomydeHust oTyer BbI-
MOJIHUTH MPOBEPKY U Ha CIEAYIOIIEM IMPAaKTHUECKOM 3aHATHH pa3o0paTh JOMYIIEHHbIE OMMOKHU U MOJCKa-
3aTh, KaK UX HEOOXOJAUMO YCTPAHUTbD.

Yetko 0003HAYUTH TEMY 3aHSATHSL.

OOCynuTh OCHOBHBIE MOHSTHS, CBSI3aHHBIE C TEMOIA.

B npornecce pemenus 3a1a4 BECTU JUCKYCCHIO CO CTYJIEHTaMU O MPAaBWIBHOCTU MIPUMEHEHUS Teope-
THUYECKUX 3HAHUU.

OTMmeuath CTY€HTOB, HauOoJee aKTUBHO YYaCTBYIOIIMUX B PELICHUH 3a/1a4 U JTUCKYCCUSIX.

B KOHIIe NpaKTUKH 3a1aTh ayAUTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Yka3aHus 11 TPOBEICHUSI TA0OPATOPHBIX 3aHATHA.

Cobumoiate TpeOOBaHUS TEXHUKU O€30MAaCHOCTH M IPOBOAUTH HEOOXOJMMBIE Pa3zbsCHEHUS O IMpa-
BWJILHOCTH TIOBEACHUS B 1a0OpaTOpuu.

[lepen BbIMOMHEHUEM JIA0OPATOPHOM pabOTHI MPOBEPUTH CTEIIEHb TOTOBHOCTH CTY/IEHTOB, HATIOMHUTD
U 00CY/IUTh OCHOBHBIE TEOPETHUECKHUE MOJOKEHHS, 3HAHUE KOTOPHIX HEOOXOAUMO ISl OCMBICIICHHOTO BBI-
MOJIHEHHS padoT.

3a01aroBpeMeHHO MPOBEPUTH PAOOTOCIIOCOOHOCTH JIa0OPATOPHBIX YCTaHOBOK. Hannuue metoanye-
CKHX YKa3aHHH K MPOBEACHUIO Ta00paTopHbIX padboT. [loaAroToBUTh HHAMBUAYATBHOE 3aJaHHE 110 YCTAaHOB-
K€ PEKHUMOB pabOThI TAOOPATOPHBIX YCTAHOBOK ISl KQXKIOTO CTY/ICHTA, B COOTBETCTBHE CO CITIUCKOM CTY-
JICHTOB.

B mpomecce BeimonHEHUST pabOTHI CIIEIyeT MOCTOSHHO OOIIATHCS CO CTYJISHTaMH, HE JOMYyCKas I10
BO3MO>KHOCTH MX HEMPABWIbHBIX ICUCTBUM.

TpeboBarh, 4TOOBI OCHOBHBIC PE3YJIBTATHI IKCIEPUMEHTOB OBLIM 3a()UKCHPOBAHBI CTYICHTAMHU B
MMCbMEHHOM BHJIE.

[Tpu mpueme 3avera mo padore TpedOBATH OTYET O MPOAETaHHON paboTe, I/I€ JOKHBI OBITH OTpaXKe-
HbI OCHOBHBIE PE3YyJIbTAThl U BBIBOJIBI.

4. Yka3aHus 0 KOHTPOJIIO CaMOCTOSITEIbHON pabOTHI CTY/IEHTOB

1. TTo ycmoTpeHHio mpemnojaBaTenis 3alaHie Ha CaMOCTOATEIbHYI0 pabOTy MOKET ObITh MHAWBHIY-
ANBbHBIM WA (POHTATHHBIM.

2. Ilpu ucnoyib30BaHWM WHJUBUAYAIBHBIX 3aJaHUN TpeOOBAaTh OT CTYJEHTA MUCHbMEHHBIM OTUET O
poJieslaHHOM padoTe.

3. Ilpu npumeHeHNU (QPOHTAIBHBIX 3a/IaHUM BECTH KOJIJICKTUBHBIE OOCYKJIEHUS CO CTYJAEHTAaMHU OC-
HOBHBIX TEOPETHUECKHUX MOJIOKEHUH.

4. C uenpio0 KOHTPOJSl KaueCTBa BHITIOTHEHHUS CAMOCTOSTENbHOM paboThl TpeOOBaTh WHANBHAYAIbHBIE
OTYETHI (IOMyCTUMO BMECTO MUCHbMEHHOT'O OTUETa MPUMEHSATh HHAUBHIYalbHbIE KOHTPOJIbHBIE BOTIPOCHI).

[Tporpamma coctaBinena B coorBerctBuu ¢ TpeboBanusimu OC HUAY MUDU u yueOHBIM mi1aHOM
OCHOBHOM 00pa3oBaTebHON MpOrpamMMBbl 10 HampaBiieHuto moarotoBku 13.03.01 Temnosnepreruka u Termn-
JOTEXHHKA.

Pabouyto nporpamMmy coctaBui: 1oueHT YcTuHOB H.A.

Penensent: nonent Koctun I A.

[Tporpamma onobpena na 3aceqanuu Y MKH 13.03.01 TerosHepreTrka U TeMJIOTEXHHUKA.

[Ipencenarens yue6HO-MeToan4Yeckoi komuccun PazyBaes A.B.



