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He.]'ll) OCBOCHUA ITUCHUIIJIMHBI

Llens mpenofaBanys AUCHUIUIMHBL OOYYNTh CTYJCHTOB 3HAaHUSIM O METOAAX YIPaBICHHUS Ka4eCTBOM
TETJIOHOCUTEJS B MIPOLECCE IKCILUTyaTalluy TEIUIOOHEPTeTUYECKUX YCTAHOBOK U CHCTEM TEIIOCHAO0KEHUS, O
KOHCTPYKIIMU YCTAaHOBOK BOJIOMOATOTOBKH M MX IMPUMEHEHUH; HAYYUTh METOJHMKAaM pacyeTa BOJIOMOArOTO-
BUTEJBHBIX YCTAHOBOK U PEareHTHOTO XO3SHCTBA

JlMcuuIuIMHA U3Y4aeTcsi B COOTBETCTBUU C NMPO(ECCHOHATBHBIMU CTaHAAPTAMHU:

- 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 ocBOGHUST AUCUUIUIMHBI «DPU3UKO-XMMHUYECKHE OCHOBBI TOJTOTOBKU pabOYMX TEN U TEIJIOHOCH-
Tesei» HeOOXOIUMBI 3HaHUE, YMEHHUE U BJIaJICHUEe MAaTepPHaIOM I10 MPEIIIECTBYIOUINM AUCIUIUIMHAM B CO-
OTBETCTBHH C TPEOOBAaHUSIMH OCBOCHHS CICAYIOIIMX KOMIIETEHIIMWA: MaTeMaTHKa; HH()pOpPMaIMOHHBIC TEX-
HoJIOTHH; (PU3HKA.

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

- A/01.6 TexHuueckas MOIICPIKKA IKCILTyaTallUUd 00OPYIOBAHUS, TEXHOJIOTHUICCKUX CHCTEM, TPyDO-
poBo0B ropsiue Boasl U napa (I1C 24.083);

- A/02.6 AHanu3 TEXHUYECKOTO COCTOSHUS TEIJIOMEXaHUYECKOTO 000pYIOBaHUS, TEXHOJIOTHUECKUX
cucteMm u Tpyoorposoos (I1C 24.083);

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

KOMHeTeHHI/IH oﬁyqalomerom, q)opanyeMble B pe3yjgbTare 0CBOCHUA TUCHU-

IIJIMHBI
B nporecce ocBoeHMs TaHHOM JTUCIUTIIIUHBI Y CTYIEHTa GOPMUPYIOTCS CIICTYIONTHE KOMIIETEHIIUHN

YHuBepcanbHbIE
Kox xomre- HaumenoBanune
WNHauKkaTopsl JOCTUKEHHSI KOMITETEHIIUT
TEHIIUU KOMIIETEHIINH
YK-1 VYK-1Cnocoben | 3-YK-1  3nars: Meronuku cOopa u oOpaboTKu MHPOpMa-
OCYILIECTBIISATh L[UY; aKTyaJbHbIE POCCUICKHE U 3apyOeKHbIE MICTOUHUKH UH-

dbopmaruu B chepe mpodhecCHoHaTBEHON e TENbHOCTH; METO/
CHUCTEMHOI'0 aHaJIn3a

IOUCK, KpUTHYE-
CKUM a”Hau3 "

cuare3 uHbpop- | Y-YK-1  Vmers: nNpuMeHSTh METOAMKH ITOHUCKA, cOopa U 00-
Maruu, npume- | paboTku HH(pOpPMALUH; OCYILECTBIISATh KPUTUUECKUN
HSTh CHCTEM- aHaM3 ¥ CHHTE3 HH(OpMAINK, TOTYISHHOU U3 pa3-
HBIA TOAXOJ HBIX HCTOYHHUKOB
IS PEIIEHUs B-YK-1 Bnagers: Meronamu noucka, coopa u o6padboTku,
IIOCTAaBJICHHBIX KpHTquCKOFO aHaJIn3a " CUHTC3a I/IH(i)OpMaHI/II/I; MeE-
3a1a4 TOJIMKOM CUCTEMHOTO MOAX0Aa IS
pelIeHHs OCTaBJIEHHBIX 331a4
npogecCuoHATbHBIC

Kox n HaumeHoBanue
Kon n naumeHoBaHue

O0BexT niu 001acTh 3Ha-

HHAUKATOpa HOCTHIKC-

HUCXOOHBIX OAaHHBIX
AJi1 TpOCKTUPOBA-
HUA

pEeaKkTopsl M MaporeHepa-
TOPBl ATOMHBIX JJIEKTPO-
CTaHIMH, a TaKkKe JOpyroe

3€ HUCXOOHBIX HOAHHBIX
JUIS  TIPOCKTHPOBAHUS
SHEPTOOOBEKTOB M HUX

3amaua [1]] po¢eCCHOHATBHON .
HUS HUS PO ECCUOHATBHON
KOMIIETEHIH
KOMITETEHIINU
Coop wu anamu3 | TerioBele u  aromuble | [IK-1 cnocoben yuact- | 3-IIK-1  3Hate:  nmoky-
UH(POPMALIMOHHBIX | BJIEKTPUYECKHE CTaHIMM, | BOBaTh B cCOOpe M aHAU- | MEHTBHl U CTaHIApTHl Op-

ragu3anud B  00JacTH
MPOEKTHON  JIeATeNbHO-
CTH; NPHUHIMUIBI PabOThI




TEMIOMEXaHHYeCKoe 000-
pyZOBaHUE COTJIACHO
npoeCCUOHAIBHON  JTesi-
TCJIbHOCTHU; HOPMATHBHO-
TEXHUYECKas JOKyMCHTa-
oy U CUCTCMbI CTaHAap-
TU3allMHM;, CUCTEMBbI JIna-
THOCTUKM MW aBTOMATHU3U-
POBaHHOTO  yIpaBIICHUS
TCXHOJIOTUYCCKUMHU  IIPO-
eccaMu B TEIUIOIHEpre-
THUKE

JJIEMEHTOB B COOTBET-
CTBUM C HOPMATUBHOU
JIOKYMEHTaIuen

HKCILTYaTUPYyeMoro 000-
pyaoBaHusi, TpyOompo-
BOJIOB M TEXHOJIOTHYE-
CKHUX CHUCTEM TypOWHHO-
ro otrnerenus Y-IIK-1
YMets: paboTraTh ¢ HH-
(bOopMalMOHHBIM  TIPO-
CTPaHCTBOM Ha cepBepe
(BeO-cepBepe) opranmsa-
WU JJI1 XpaHeHus, 00-
MEHa U COBMECTHOTO HC-
MOJIb30BaHUs HWH(pOpMa-
IIUH T10 TIPOCKTY

B-IIK-1 Bnaners: merto-
JTKaAMH COCTaBJICHUS
JIOKYMEHTAI[UU C OTHCa-
HUEeM o0bema paboT Mo
HAIPABIICHUIO TIPOCKTA;
METOAaMHU KOHTPOJIS
KJIFOYEBBIX II0Ka3aresen
3 (PEeKTUBHOCTH M Kade-
CTBAa 10 HAMPABICHUIO

POEKTa
[TpoBenenue TemioBele 1 [1K-5 Cnocob6en nposo- | 3-I1K-5 3naTs:
TETJIOTEXHHYECKUX | aTOMHBIC JMTH TEIUIOTEXHUYE- TpeOOBaHMsI HOPMATHB-
PacucToB SJICKTPHUYCCKUC CKHC, THAPABINYCCKHUC, HBIX IIPAaBOBLIX AKTOB,
00opyoBaHuUs CTaHIIMH, PEaKTOPHI M [1a- | IPOYHOCTHBIE PacyeThl | HOPMATHUBHO-

COT'JIaCHO POreHepaTopbl aTOMHBIX 110 TUIIOBBIM METOAUKAM | TEXHUYCCKUX U MCTOAU-
THUIIOBBIM AJIEKTPOCTAHIIUH, a TaKXKe YECKUX JOKYMEHTOB IS
METOAUKaM APYyroec TCrjIoMCXaHn4c- MMPOBCACHU TUIIOBBIX

CKoe 00opyIoBaHUE
corjacHo npodeccuo-
HAJILHOM JICATEIIBbHOCTH;
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 METOJUKAM

B-TIK-5 Bnanets: uH-
(dhopmMaImoHHO-
KOMMYHHUKAITHOHHBIMH
TEXHOJOTUSIMH, B TOM
qucle  CIenuaIn3upo-
BaHHBIM IPOTPAMMHBEIM
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 Hcnons3zoBanue Bocriura- | 1.0Opranusanys Hay4HO-

¥ TPYAOBOE BOCIHU-
TaHUe

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

TCJIBHOI'O ITOTCHIIMA1a
JUCIIMITIIMH €CTCCTBCHHO-

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:
- opmupoBaHus M03U-
TUBHOT'O OTHOILIEHUS K
npodeccun HHXeHepa
(KOHCTPYKTOPA, TEXHOJIO-
ra), HIOHUMaHHS €€ COIU-
aIbHON 3HAYMMOCTH U PO-
JU B 00IIeCTBE, CTpeMIIe-
HUS CJIEIOBAaTh HOpMaM
poecCHOHALHOM ITUKA
MOCPEACTBOM KOHTEKCTHO-
ro o0y4eHus, peleHus
MPAKTHKO-
OpPUEHTHUPOBAHHBIX CUTYa-
[IMOHHBIX 3a/1a4.
- hopmupoBaHUS yCTOWYH-
BOT'O MHTepeca K npodec-
CHOHAJIBHOW JI€SITENBHO-
CTH, CIIOCOOHOCTU KPUTH-
YECKH, CAMOCTOSITEIILHO
MBICITUTH, IOHUMATh 3Ha-
YUMOCTh IPOECCHH IO~
CPEIICTBOM OCO3HAHHOTO
BbIOOPA TEMATUKHU IIPOEK-
TOB, BBITIOJIHEHUS TIPOEK-
TOB C TIOCJIEYIOMIEH Ty0-
JUYHON mpe3eHTanuei pe-
3yJIBTaTOB, B TOM YHCJIE
000CHOBaHHEM UX COIHU-
AJIBbHOM U NPAKTUYECKOU
3HAYMMOCTH;
- popMUpOBaHUS HABBIKOB
KOMaHJHOU paboThl, B TOM
YHCIIe peau3aliy 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 1 poBe-
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 JISI:
- 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 YUCOHBIX,
B TOM YHCJIC TIPaKTHYe-

1.Opranusaiys Hay4Ho-
NpaKTUYECKUX KOH(e-
PEHLHI U BCTpEY C BENY-
MMM CIIEUAIACTaMU
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 cojep:KaHue Y4eOHOM IMCHUIINHBI
JlucuuiinHa mpenoaeTcsl CTyeHTaM B 2-oM cemectpe. OO0mmas TpyJoeMKOCTh AUCIUILTUHBI CO-
CTaBJISIET 8 3a4eTHBIX eauHHUIl, 288 ak. yaca.

Kanenaapubiid miian

Ne Buabl yueOHoil 1eATeJIbHOCTH
P Ne (B 9acax) Makcu
a T- f._g g ArtTe- MaJlb-
3 . HaumenoBanue pa3jaesa (Tembl) = E. < cTamus HBIii
hi§ iy AMCIHUTITHHBI g =] g = @) pa3neiia oasn
e 2 5| g = 6 (dopma) 3a
a | ™ =l S| 3 paszaen
< (=7
a = =
1 | [Ipumenenue Boabl B Tertosnepre- | 70/1 1 |11 2 64/2
1 THKE U TEIUIOTexXHoJI0rusx. CBOM-
CTBa BOJIBI KaK
TETUIOHOCUTEJISL.
2 | HopmaTHBBI KauecTBa BOJBI JJIs 72/2 1 | 11|21 66/2 KJI 25
CHCTEM TEIUIOCHA0KEHHUS, TOPSTYETO
BOJIOCHA0KEHUS, TAPOBBIX U BOJIO-
IPEIHBIX KOTJIOB.
3 | MeTobl OYMCTKHA KOTIOBOU BOJIBI. 70/1 2 |21 2 64/2
2 4 | Pacuér obopynoBaunus Bojonoaro- | /1/2 | 2 | 2/1|2/1| 65/3 KJI 25
TOBKH.
Buja npomMeKyTOYHOMH aTTeCTAlNH 288/6 | 6 6/4 | 8/2 | 259/9 | Dk3amen 50

* - COKpalleHHOe HaMEeHOBaHUEe (hOPMBI KOHTPOIIS
** - cyMMa MakCUMaJIbHBIX 0aJIoB 10JbKHA ObITH paBHa 100 3a cemecTp, BKIIOUas 3a4eT U (WJIN) IK3aMeH
CokpaleHHOe HauMEeHOBaHNe POPM TEKYIIEro KOHTPOJIS U aTTECTAIlUH Pa3JIeoB:

O0o3HauYeHNe Ilo1HOE HAMMEHOBaHUE
KJI Komnoksuym
] DK3aMeH

Coaep:xaHue JIEKIIMOHHOTO Kypca

TeMbl JIeKIMH. Bcero Yebno-
Bomnpocel, oTpadaTsiBaeMble Ha JIEKINH 4acoB MeroamHeckoe
odecneuyeHue
1 2 3

Jexyusa 1: 1

[IpuMeneHne BOJBI B TETUIODHEPTETHUKE U TEIUTOTEXHOIOTHsAX. CBOMCTBA

BOJIbI KaK TEIJIOHOCHUTEJIS. 1-12
DU3NKO-XUMHUYECKHI COCTaB MPUPOAHBIX BOI. [1-12]
[Tpumecu UCX0HOM BOABI M UX KIaccU(HUKAITHS.

DOu3nKo-XNMHYECKHE TIOKA3aTeN KaueCTBa BOIBI. TeXHOIOTHUYECKHE




IIOKa3aTCJIn Kauy€CTBa BOABI.
buonornyeckue moka3arean KauyecTBa BOJIBL.

Jlexyus?2: 1
HopmatuBbl kauecTBa BOBI AJIsI CUCTEM TEIJIOCHAOKEHUS, TOPSIYETO
BOJIOCHA0KEHHS, TTAPOBBIX U BOJAOTPEHHBIX KOTJIOB. TpeboBaHMs K [1-12]
YCTPOMCTBY U
AKCIUTyaTaIluy TEMJIOTEHEPATOPOB M TETUIOMCITONB3YIOIIUX alapaToB B
CBSI3H C BOJHO-XUMHUYECKUM PEIKUMOM.
Jlexyus 3: 2
MeToabl OUNCTKU KOTJIOBOU BOJBI.
[IpenouncTka Boibl GUIBTPOBAHUEM.
OcBeTiicHUE BOJBI. YMSITYEHHE BOIBL.
Jlerazamus BOAbI. [1-12]
O06ecconuBaHue BOJEI.
Y cTaHOBKM 1151 CTAOMIIBHOCTH BOJIBI.
MarnuTHast 00paboTKa BOJBI.
O6paboTka oXJIaKIaroIeld BObI IS IPEIOTBPAIICHUS KapOOHATHBIX
Cynb(aTHBIX OTIOKEHUH.
Jlexyus 4: 2
Pacuér 06opynoBaHus BOJOIIOATOTOBKH: JIEra3aTOPOB, YCTAHOBOK TI0 [1-12]
o0e3’kesIe3uBaHuIo, A yJAICHUS U3 BOJbI CBOOOIHON YIIIEKHCIIOTHI,
CBOOOHOTO CEPOBOIOPOIA, NeKapOOHU3aTOpA.
IlepeyeHb NPaKTHYECKUX 3aHATHI
Tema npakru4yeckoro 3anarus. Bonpocel, orpadarsl- Bcero Yeouo-
BaeMble Ha MPAKTHYECKOM 3aHATHH 4aCOB METOqHIECKOE
o0ecreueHue
1 2 3
DU3UKO-XUMHYECKHE TTOKA3aTEIN KaueCcTBa BOJbI. TEXHOIOTHYCCKUE 2
IIOKa3aTeNIM KauecTBa BOJIbl. bronornyeckre rmokas3aTesn KauecTsa Bo- [1-16]
B
Pacuér nerazaropos. 2 [1-16]
Pacuér ycranoBOK 1Jis yaasieHust U3 BOABI CBOOOIHOM YIIIEKUCIIOTHI, 2 [1-16]
CBOOOHOTO CEPOBOIOPOA, TeKapOOHU3aTOpa.
DU3UKO-XUMHYECKHE TTOKA3aTEIN KaueCTBA BOJIbI. TEXHOIOrHYECKUE 2
MoKa3aTelln KauyecTBa BoAbl. bruonornueckue rmoka3areiim KayecTBa BO- [1-16]
B
IlepedyeHb 1a00paTOPHBIX padoT
HanmenoBanue 1a6opaTopHoii pa6orsl. Bonpochsl, Bcero Yuedno-
oTpadaTrbiBaeMble HAa JJA0OPAaTOPHOM 3aHATHM 4acoB METOAUMECKOE
odecneyeHue
1 2 3
TexHoa0rHs BOAOIOATOTOBKH 1 [1-16]
Jlerazanust BoJipl HarpeBaHUEM 1 [1-16]
Jlera3zaryisi BOABI BAKYYMHPOBaHUEM 2 [1-16]
O0e3sxene3nBaHne BOJIBI 2 [1-16]




3aganus 1JI CAMOCTOSAATEJILHOM Pa00ThI CTYJACHTOB

Beero YuebHo-
Bomnpoch 111 caMOCTOSITEILHOTO U3y4YeHHs (3a1aHuUs) METONYECKOoe
‘acos o0ecreueHue
1 2 3
CBolicTBa BOABI KaK TeIIOHOCUTENL. PU3UKO-XUMUUECKUI COCTaB 64 [1-16]
MIPUPOTHBIX BOJI.
HopmatuBbl kauecTBa BOABI AJIsE CUCTEM TEIIIOCHAOKEHUS, TOPSIYETro 66 [1-16]
BOJIOCHA0KEHHSI, TAPOBBIX U BOJAOTPEHHBIX KOTJIOB.
[IpenouncTka Boabl (GUIBTPOBAHUEM.
OcBetiicHre Bobl. YMsaruenue Boasl. [eraszamus Boapl. Ob6eccoauBa- 64 [1-16]
HHE BOJIEL
Pacuér o0opynoBaHust BOJOOATOTOBKH 65 [1-16]

KonTpoJsabnas padora
KoHTposibHast paboTa COACPIKUT YETHIPE 3a1aUH.
HOMep BapuaHTa UCXOIHBIX JaHHBIX BBI6I/IpaeTC$[ u3 Ta6J'II/II_I K Ka)K,Z[OfI 3a4a4€ B COOTBCTCTBHH C IIO-

cienHelr nudpoit HoMepa 3a4eTHON KHUKKH.

3amaua 1
JKecTkocTh muTaTenbHON BOJIBI KOTa cocTaBisier G Mkraks/i1. Kakyro konnentparuio CaCO3 r/n
HEOOXOMMO CO3JaTh B 3TOM BOJIE, YTOOBI [TPU MPUBEICHHON BEIHYUHE )KECTKOCTH BOIbI BBIMAJT 0CAIOK,
CCIIM CUUTATB YTO 5KECTKOCTD SBISICTCS KAIBIMEBON 1 TeMIIepaTypa Boasl pasHa t°C

[Mocnenusas G t
mdpa 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

3amaua 2

JKecTkocTh MUTATENHHON BOJIBI MPOMBIIIIECHHON KOTENBbHOM cocTaBisieT G MKrake/i.. OnpeaenuThb
KOUeCcTBO Gy (KT)BHOCHMBIX B KOTEJ HaKHIIe- U ItaMmooOpasoBareneii (B nepecyere Ha CaCOz3a T
(uac) paboThl, €CIIM TPOU3BOJUTENLHOCTD KOTJIA [0 MUTATEIbHON Boje cocTaBmsieT Gy, T/4

IMTocnenusas G MKIDKB/1I. T G
nudpa mudpa qac T/4
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




3apava 3
Onpenenuts pacxon napa Ha IOJOTPEB NMUTATENBHON BOJBI IPU €€ TEPMUUECKOH J1eadpaliui, €Cliu
PacXoJ| MUTATeIBHON BOABI G T/4, KOHEUHas TEMIIepaTypa MHTATENbHOI Bobl B AeaspaTope t°C , HadaibHas
BOJIBI HA BXOJE feadparopa 20°C.

[Mocnenuss G 1/4 t’C
uudpa

mudpa

0 1 102
1 1,5 103
2 2 104
3 2,5 102
4 3 103
5 3,5 104
6 15 102
7 2,5 103
8 3 104
9 2 102

3agava 4

OnpenenuTh pacxol yIaIsIeMOro BO3ayXa U3 BOJIbI B KI/4, TIPH YCIOBUH, YTO COJIEPKAHUE BO3/IyXa B
BOJIC MAKCHMAJIBHO, TeMIIepaTypa Bogsl t°C, pacxo/ BOJBI depe3 neasparop G 1/4

[Mocnemuss G 1/ t°C
uugpa 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

KonTposnbHast pabota BBIIOJHSETCS B YYEHHUYECKOM TeTpajaM WM Ha OJIHOM CTOpOHE JHCcTa
dopmaTta A4 pyKomuCHBIM criocoOoM. Jlomyckaercs HabupaTh Ha KOMIBIOTEPE M pacleyaThiBaTh Ha MPUH-
Tepe Ha OJHOW CTOpoHe craHaaptHoro jucra opmara A4. Hlpudt: Times New Roman, BeicoTa 14; un-
TepBaJl — IOJIyTOPHBIN, BBIPABHUBAHNE TEKCTA - IO IIUPHHE.



PacueTHo-rpaduueckasi padbora He MpeIyCMOTPEHA Y4eOHBIM IJIAHOM
KypcoBasi padora He npexycMoTpeHa Y4eOHbIM IIAHOM

Oo0pa3oBaTebHbIE TEXHOJIOTHH
[Tpu peanuzanuu yueOHOTO MaTepHalia Kypca HCIONb3YIOTCS pa3inyHble 00pa30BaTebHbIE TEXHOIO-

THH, CIIOCOOCTBYIOIINE CO3JJaHII0 aTMOC(hephbl CBOOOTHON U TBOPUYECKOM TMCKYCCHH KaK MEXIY IperoaaBa-
TEJIEM U CTYJICHTaMH, TaK M B CTyJIeHYeCKOH rpytre. L{eapto nmpu 3ToMm sBiIseTCs BEIPAaOOTKA Y CTYJICHTOB
HaBBIKOB M KOMIICTCHIIMH, IIO3BOJISIONIMX CAaMOCTOSTEIIBHO BECTH HCCJIEAOBATEIbCKYI0O W Hay4dHO-
Mearoru4ecKyro padory.

[IpakTHueckas MOATOTOBKA MPHU pPeai3allii y4eOHOH JUCIUMIUIMHBI OPTaHU3yeTCs MyTeM MPOBEACHUS
MPAKTUYECKHUX 3aHITHIA, IPETYCMATPUBAIOIINX y4aCTHE 00yUYaAIONIUXCS B BBITIOJTHEHUH OTJEIBHBIX dJIEMEH-
TOB paboT, CBSI3aHHBIX ¢ OyayIiei mpodeccnoHalbHON AeSITETLHOCTHIO.

[TpakTHdeckasi MOATOTOBKA TaK)Ke BKIIOUACT B ceOs 3aHATHUS JEKIIMOHHOTO THUIA, KOTOPBIC MPEay-
CMaTpHBAIOT Iepenady ydeOHoW nHpopManuu 00ydaromuMcs, HeOOXOIMMOM sl TIOCJIEAYIONIETO BHIMOJI-
HEHHS padoT, CBSI3aHHBIX ¢ OyayIIel MpohecCHOHATEHON AEATEIbHOCTHIO.

AyIUTOpHBIE 3aHATUS POBOJASATCS B BUAE JeKUUM B ayauTopuu 318 ¢ ucnonp3oBanueM 1K u komib-
IOTEPHOTO MPOEKTOPA, MPAKTUYECKUX 3aHIATHH, ¢ ucnoyb3oBanueM [1K npu nposenenuun pacyeron. JIabopa-
TOpHBIE pabOTHI MPOBOAATCA Ha JIaOOpaTOPHBIX ycTaHOBKax. CaMocTosiTeNnbHAs paboTa CTYIEHTOB MPOBO-
JUTCS TIOJT PYKOBOJICTBOM IIpernojiaBaTelieii, C OKa3aHueM KOHCYJIbTAIMi ¥ MOMOIIHU MPH MOJATOTOBKE K KOH-
TPOJIbHBIM Pab0oTaM, BHITIOJIHEHUH JIOMAITHUX 3aJaHUI

DoH/ OLIECHOYHBIX CPEICTB
@DoH/I OIIECHOYHBIX CPEACTB IO JUCIHMIUIMHE 00ECIICUMBACT MPOBEPKY OCBOCHUS IUIAHUPYEMBIX pe-
3y/lbTaTOB 00y4eHUs (KOMIETEHIIMH U UX UHAUKATOPOB) MOCPEACTBOM MEPOIPHUATHI TEKYIIET0, pyOeKHOTO
U IPOMCIKYTOYHOI'O KOHTPOJIA 110 JUCHUILIINHE.

CBs13b Mex1y GOpMUPYEMBIMU KOMIIETEHIIUSAMU U (pOpMaMU KOHTPOJIS UX OCBOEHHMSI IIPEACTaBIIEHA B
crenyomen Tabmure:

Kon n HaumeHnoBanue
Ne | HanmeHOoBaHME KOHTPOJIUPYEMBIX pa3- HanmenoBanue

WHANKATOpa IOCTH-
/11 JIEOB (TEMBbI) . OLIEHOYHOT'O CPEe/ICTBA
JKCHHSI KOMIICTCHIINU

BX0J1HOM KOHTPOJIb

BOHpOCLI BXOIJHOTI'O KOH-

1 Bxo01H0i1 KOHTPOJIB
B TPOJIS
ATTecranus pas/ienoB, TEKYIIMI KOHTPOJIb YCIIEBAEMOCTH
2 HopmaTuBbl kauecTBa BOJIBI JJIs CH-

CTEM TeIJIOCHAOKEHMSI, TOPIYETOo
BO/IOCHA0KEHUS, TapOBBIX U BOJO-
I'pelHBIX KOTJIOB.

I1K-1, IIK-5, YK-1 KomnokBuym

3 Pacuér o0opynoBaHusi BOJOMOATOTOB- IK-1. TIK-5. VK-1 KomnokBuym
KH. ’ ’
[IpoMexxyTouHas arrecTanus
4 OK3aMeH ITK-1, IIK-5, YK-1 Bonpocel k ak3ameny

Bonpocsl BXOAHOr0 KOHTPOJISI.
1.YT0 Ha3pIBaeTCs BOJIOM U €€ arperaTHble COCTOSTHUSA?
2. YTto Takoe naBlIeHUE HACKHIIEHUS BOILI?
3. Kak 3aBUCHUT MJIOTHOCTH BOJBI OT TEMIIEPATYPbI?
4. Yto Takoe KUIEHHUE BOJIBI..
5. Kakue npumecu MOXeET coiepKaTh IpUpOAHas Boaa?



6. UTo Takoe COJIM BPEMEHHOM KECTKOCTH?

7. Kak 3aBUCUT pacTBOPUMOCTBH COJIEH OT TeMmepaTypbl?

8. Uro Takoe TeruioTa mapoodpa3oBaHus BOABI U KaK OHA 3aBUCHUT OT JIaBJICHHS?
9. Kakue cnocoObl OYMCTKH BOJBI BAM H3BECTHBI?

10. YTo Takoe KOHIIEHTpaI1s BEIIECTBA B pacTBOPE?

Bonpochbl kK IpOMeKyTOYHOMY TECTHPOBAHHUIO

KoanokBuym Nel

HpI/IMeHeHI/Ie BOJBI B TCINIOOHCPTCTUKE U TCIINIOTCXHOJIOTUAX.
CBolicTBa BOJBI KaK TCIIJIOHOCHUTCIIA.

DU3UKO-XUMUYECKUN COCTAaB IPUPOJHBIX BOJ.

[Tpumecu ncxoaHOM BOABI U UX KiaccuUKaLus.
DU3NKO-XMMUYECKHE II0KA3aTENN KayecTBa BOJIBI.
TexHoornueckue moka3aTean KauecTBa BOJbI.
buonoruueckue nokasareny KauecTBa BOJIBI.

O NG WD PR

HopmatuBbl kauecTBa BOAbI AJIsi CUCTEM TEIIOCHAOKEHUS, TOPSIUEro BOJIOCHA0KEHUS, TAPOBBIX U
BOJOTPENHBIX KOTJIOB.

9. TpeboBaHUS K YCTPOWCTBY M SKCILTyaTaIlMH TETIOTEHEPATOPOB M TEIUIOMCIIONB3YIONINX allapaToB
B CBSI3M C BOAHO-XMUMHUYECKUM PEKUMOM.

Bonpochbl kK IpOMe:KyTOYHOMY TECTHPOBAHUIO
KoanokBuym Ne2

MeToabl OUHCTKH KOTJIOBOU BOJIBI.
[TpemouncTka BoAbl GUIHTPOBAHUEM.
OcBeTIieHUE BOJBI.

YMaraenme BOJbI.

Jlerasarus BOJbL.

OOeccoauBaHue BOJIBI.

VYcTaHoBKH IS CTAOUILHOCTH BOJIBL.
MarunutHas 06paboTKa BOJIBI.

©ooNO~ N

O06paboTka oxJaKIaromeil BoAbI I MPel0TBpaIlieH s KapOOHATHBIX U CYJIb(aTHBIX OTIOXKEHUH.

Bonpocsl Kk 3k3aMeHy

[TprMeHeHre BO/IbI B TETNIO3HEPTETUKE U TEMIOTEXHOJIOTHSIX.
CaolicTBa BO/IbI KaK TEIJIOHOCUTEIS.

DU3NKO-XUMUYECKUN COCTAaB MPUPOIHBIX BOJ.

[Tpumecu ncxoAHOM BOABI U UX KiaccUUKaLUS.
PU3NKO-XUMHUYECKUE TIOKA3ATENIN Ka4eCTBA BOJBI.
TexHonornueckrne nNoKa3aTesld KauecTBa BOJbI.
buonoruueckue nokasarenu KauecTBa BOJIBI.

NG~ wWDdE

HopMaTuBbl kadecTBa BOJIBI JIJISI CHCTEM TEIUIOCHAOKEHUS, TOPSYETO BOIOCHAOKEHUS, ITAPOBBIX H

BOJOTPENHBIX KOTJIOB.

9. TpeOoBaHUs K yCTPOUCTBY M SKCILTyaTaIllMN TETUIOTEHEPATOPOB U TEILIOMCITOIB3YIOIIHNX allliapaToB
B CBSI3H C BOAHO-XUMHUYECKUM PEIKUMOM.

10. MeToabl OYNCTKH KOTJIOBOM BOJIBL.

11. IlpenouncTka BoIbI (GPUIBTPOBAHUEM.

12. OcBeTiieHue BOJIBI.

13. YMmardenue BObI.

14. Jlerazanusi BOJIbI.



15. ObGecconuBaHue BOOBL.

16. YcraHOBKH U1 CTaOUIBHOCTH BOBI.

17. MaruautHast 06paboTKa BOJIBI.

18. O6paboTKa oXJIaxaaroIIeH BOIBI I MPEAOTBPAIeHUs KapOOHATHBIX U CYJIb(aTHBIX OTIOKCHH.
IIkaJbl OlleHKH 00pa30BaATEeJIbHBIX J10CTHKEHU I
9K3aMeH

Bbanasl
(periTuH-
roBoOH
OLICHKN)

OueHka k-
3ameHa (Oai-
JIbI 32 OTBETHI
Ha dK3aMEHEe)

TpeboBanusi K 3HAHUAM

90-100

«ONMJIUYHO»

OrneHKa «OTJIIMYHO» BBICTABIISIETCS CTY/ICHTY, €CIIM OH IITyOOKO U IpOU-
HO YCBOWJI IIPOIPaMMHBINM MaTepHall, HCUEPIIBIBAIOIIE, IT0CIIE0BATEIb-
HO, YETKO U JIOTUYECKH CTPOMHO €ro U3J1araeT, yMeeT TECHO YBSA3bIBATH
TEOPHIO C MPAKTUKOI, CBOOOIHO CIPABIISIETCS C 3a/1a4aMi, BOIPOCAMU U
JPYTMMH BUJIAMU [IPUMEHEHUS 3HaHUH, IPUYEM HE 3aTPYAHSETCA € OT-
BETOM IIPY BUJOM3MEHEHHH 3aJaHU M, HCIIOIb3YET B OTBETE MaTEpHAIl
MOHOTrpadUUecKol JIUTEpaTypbl, IPABUILHO 000CHOBBIBAET IPUHSTOE
pelieHue, BiIaeeT pa3HOCTOPOHHUMHY HaBbIKAMU M IIPUEMAMHU BBIIOJI-
HEHUS NPAKTHUYECKUX 3a/1ay.

3anuceIBaeT pacueTHbIe (POPMYIIBI, OOBSICHACT UX 3HAUCHHE, TIepeUrc-
JISI€T OCHOBHBIE 3aKOHBI, 3alIMChIBACT MaTEMaTHUYECKHE BBIPAYKEHUS OC-
HOBHBIX 3aKOHOB.

70-89

«xopouto»

OrneHKa «XOpoII0» BBICTABISETCS CTYEHTY, €CJIM OH TBEPAO 3HAET Ma-
Tepua, TPaMOTHO U 10 CYLIECTBY M3JIaraeT ero, He JoIycKas cylie-
CTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC, PABUIILHO IPUMEHSET
TEOPETUYECKHE MOJIOKEHUS IPU PELICHUHU NPAKTUUECKUX BOIPOCOB U
3aj1a4, BJIaIeeT HEOOXOMMBIMHI HaBBIKAMH U TIPUEMaMH HX BBITIOJTHE-
HUSL.

60-69

«y008671eme0-
pumenbHo»

OrneHka «y0BIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, €CJIM OH UMEET
3HaHMA TOJBKO OCHOBHOI'O MaTepHalla, HO HE YCBOUII €T0 ACTAJIeH, J0-
IyCKaeT HETOYHOCTH, HEAOCTATOYHO IPABUIIbHBIE (POPMYITHPOBKH,
HapyILIEHUs JJOTUYECKOHU MTOCIIEI0BATEIbHOCTH B U3JI0KEHUH IIPO-
rPAMMHOTI0 MaTEpHUaJIa, UCIIBITHIBAET 3aTPYAHEHUS IIPU BBIIIOJIHEHUN
PAaKTUYECKUX paboT.

0-59

«Heydose-
meopumerv-
HO»

OrneHka «HEey/10BIETBOPUTEIBHO» BBICTABIIAETCS CTYAEHTY, KOTOPBIN HE
3HACT 3HAYUTEIIBHON YaCTH IPOrpaMMHOI0 MaTepuaia, J0IyCKaeT Cy-
IECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOBIINMU 3aTPYAHEHUSIMH BbI-
HOJHSET MpakTuyeckue padboThl. Kak nmpaBuiio, olieHKa «HEy10BIETBO-
PHUTENBHOY» CTaBUTCS CTYAEHTaM, KOTOPbIE HE MOT'YT IPOAOKUTH 00Y-
yeHue 0e3 JONMOJHUTENbHBIX 3aHATHH IO COOTBETCTBYIOLIEH JUCIIH-
IIJIMHE.

Y4yeOHO-MeTOAM4YECKOEe U MH(POPMALIMOHHOE o0ecriedyeHue Y4eOHOH AUCHUILINHBI
OcHOBHas uTeparypa:
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HI'TY, 2019. — 311 c. — ISBN 978-5-7782-4024-7. — Texkcrt : 3nekTpoHHbIN // JIaHb :
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/152148

2. OBunHHUKOB, 0. B. OcHOBHI TemnoTexHuky : yaeOnuk / F0. B. Opunnnukos, C. JI. Enucrparos, 1O.
N. lapoB. — HoBocubupck : HI'TY, 2018. — 554 ¢. — ISBN 978-5-7782-3453-6. — TekcT : 2IeKTpOH-
HbIH // Jlanb : anekTpoHHO-OnbaroTeynas cuctema. — URL: https://e.lanbook.com/book/118139

3. TermromaccooOMeHHOE 000pyI0OBaHNE MPEANPUATHH : yueOHOe mocodue / cocrtaButens JI. 1. Apra-
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c. https://e.lanbook.com/book/158594
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https://e.lanbook.com/book/142623

10. bymyes, E. H. OCHOBBI MaTeMaTHYECKOTO MOJCIMPOBAHUS XUMHUKO-TEXHOJIOTHYCCKUX MPO-
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PEaKTOpOB U CUCTEM UX obecrieueHus : yueOHoe nocoodue / JI. JI. Jlrobumona, A. C. 3aBopun, A. A. Make-
eB. — Tomck : TIIY, 2009. — 293 c. — ISBN 5-98298-444-2. — TekcT : aneKTpoHHbIH // JlaHb : 31ek-
TpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/45149
12. [[Tapamnos, B. M. HuskoreMmnepaTtypHas jaeaspanus BOJABI B TEIUIOIHEPTETHUECKUX YCTAHOB-
kax : moHorpadus / B. . Hlapanos, O. B. I1azymkuna, E. B. Munrapaesa. — Yapsnosck : Yal' TV, 2020.
— 202 ¢. — ISBN 978-5-9795-2069-8. — TekcT : anmekTpoHHbIH // JIaHb : 31€eKTpOHHO-OMOIHOTEYHAs CH-
crema. — URL.: https://e.lanbook.com/book/170652
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MarepuajbHO-TEXHUYECKOE O0ecneuyeHue y4eOHOM U CUUIIIMHbI
JIeKIIMOHHBIE 3aHATHS MPOBOIATCS B CIECIHUAIM3HPOBAHHBIX AYAUTOPHSIX, OCHAIIEHHBIX MYIbTHMe-
TUHBIM 00opyoBaHueM (ayn.411).
O6opynoBaHue:
ABTOMaTH3UpPOBAaHHOE pabouee MECTO MPETo1aBaTeNs:
Komnerorep ORION 215 — 1,
nporeccop-AMD Athlon(tm)I1x2215, 2,70 GHz; onepatusnas mamsats — 4,00 Gb.
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[TpoexTop Casio XJ-V2 — 1; Mukpodon Aceline AMIC-1 HacTonbHBIH-1; DKpaH HACTEHHBIN C dJIEK-
TPOTIPUBOJIOM -1;

JIMeH3noHHOE ¥ CBOOOIHOE POrpaMMHOE o0ecIieyeHre 00LEero U MPOGeCcCHOHATBHOIO Ha3HAYEHMS.

JlaGopaTopHble U MPaKTHYECKUE 3aHATHS IPOBOAATCS B JabopaTopuu «TemIoTexHuKka U TepMOIMHA-
Muka» (aym.318).

O6opynoBanue:

KoMrutekT yaeOHO0-HarISIHBIX TTOCOOHI U TUIAKATOB;

KoMmiekT 1oKyMeHTaluu, METOJUIeCKoe 00eCTIeYeHHE;

Jla6opatopusiii crer TOT-TIIB ans ucnbITanus pa3IUYHBIX KOHCTPYKIMNA TETNIO0OMEHHHUKOB;

JlaGopaTopHbIe YCTaHOBKH IS BBITIOJIHEHHS Ta00paTOPHBIX padoT:

1.Onpenenenue TEIIOEMKOCTH BO3AYXa;

2.0npeeneHre KpUTUYECKOTO AMaMeTpa TEIUIOBOH N30,

3.0npezneneHyne KPUTUYECKOTO Mepenaja JaBlIeHUs U KpUTHUECKOW CKOPOCTH;

4.0Omnpenenenue KodpGUIMEHTa TEIUIONPOBOJHOCTH ChIITyYUX MaTepHaJIOB.

JlaGopatopHslii cTeH T «TeXHOIOTHs OYNCTKU B 00€3BPEKUBAHUS POMBIIIUICHHBIX BEIOPOCOBY.

Peanmaum[ KOMIICTCHTHOCTHOTI'O IOAXO0/J4a B MMPOLCCCE N3YUCHUA JUCHUIIIIMHBI IPEAIIojIaract opra-
HHU3AIMK0 HHTCPAKTHBHBIX 3aHITHUH. I/IHTCpaKTI/IBHHe 3aHATUS ITPOBOJATCA B BUAC na6opaToprlx SaHHTHﬁ,
BO BPEM:A KOTOPBIX o6y11aI01111/Iec51 B HCIIOCPCACTBCHHOM KOHTAKTC C ITPCIIOAaBaTC/ICM OCBAUBAIOT ITPAKTHU-
YCCKHEC HABBIKU IMMPOBCACHU A SKCIICPUMCHTAJIbHBIX I/ICCJIGI[OBElHI/Iﬁ.

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUN JJIsl CTYIeHTOB

1. Yka3zaHus 1715 NpoCIylIMBaHus JEKIUN

Ilepen HayaaOM 3aHATHI BHUMATEIbHO O3HAKOMUTHCS C YUEOHBIM IJIAHOM MPOBEACHUS JEKIMHA U
CIIMCKOM PEKOMEHIOBAHHOM JIUTEPATYPHI.

Ilepen mocenieHreM o4epeIHOM JEKIMHU OCBEKUTh B AMATH OCHOBHBIE KOHIEIIUN POHICHHOTO
panee marepuaia. [loqroToBuTh npu HEOOXOAMMOCTH BOIIPOCHI IpenoiaBatento. He Hao onacaTthes, 4To
BOIIPOCHI MOTYT OBITH TPOCTBHIMHU.

Ha nexnuu ocHOBHOE BHUMaHUE cleAyeT YAEIATh He GopMysiaM U MaTeMaTUYECKUM BBIKJIAJIKaM, a
COJIEP’KaHUIO N3Y4aeMbIX BOIIPOCOB, ONPEIEICHUSIM U TOCTAHOBKAM 3a/1a4.

B npouiecce n3yueHus JEKIMOHHOTO Kypca HEOOX0AMMO IO BO3MOXKHOCTH YacTO BO3BpAIaThCs K
OCHOBHBIM NOHATHUAM U METOJIaM peleHus 3a/1a4 (37ech BO3MOXEH BbIOOPOUYHBIN KOHTPOJIb 3HaHUH CTY-
JIEHTOB).

JXenarenpbHO NCIIOJIB30BATh KOHCIIEKTHI JIEKIUH, B KOTOPBIX UCIOJB3YETCS IPUHATAs IIpenoaaBare-
JeM cucteMa 0003HaYeHuH.

Jliig 6onee moApoOHOro U3ydeHus Kypcea cieyeT paboTaTh C pEKOMEHI0BaHHBIMU JIUTEPATyPHBIMU
MCTOYHUKAMU U BHOBb MOSBISIOUIMMUCS UCTOYHUKAMH.

2. YKa3aHus 1715 y4acTUs B IPAKTUUECKUX 3aHIATUAX

[lepen mocemnieHrneM ysICHUTh TEMY NMPAKTUYECKOTO 3aHATHUS U CAMOCTOSITEIbHO U3YUYUTh TEOpeTHYe-
CKHE BOIPOCHI.

[TonyunTs y npenogaBaTelns 3aJaHUE Ha BBINOJIHEHHME IMPAKTHYECKOIO 3aJaHMsl, KaK MPABUJIO 3TO
peleHne 3a/1a4u 10 MpoiiIeHHOMY JIEKIIMOHHOMY MaTepuainy. Perenne 3agaun opopMHUTh MUCbMEHHO WIN
BBITIOJIHUTH C MCIIOJIb30BAaHUEM KOMITBIOTEPA M MPU HEOOXOIUMOCTH pacliedaraTbh U caTh MPEoiaBaTesto
Ha MPOBEPKY.

[lepen mocemnieHneM ysICHUTh TEMY NMPAKTUYECKOTO 3aHATUS U CAMOCTOATEIBHO U3yYUTh TEOpETHYE-
CKH€ BOIPOCHI.

B koHIIe 3aHATHS TPU HEOOXOIUMOCTH BBISICHUTD y MPENOIaBaTENsl HESICHBIE BOTIPOCHI.

OcHOBHBIE pe3y/bTaThl BHIIOJIHEHUS pa00OTHl HEOOXOAMMO pacrevyarars.

3. Yka3zaHus Ui BBINOJIHEHHS Ja0OpaTOPHBIX paboT



Cobaronate TpeOOBaHMS TEXHUKU OE€30MIACHOCTH, JJISl YEro MPOCIylIaTh HEOOXO0AUMBIE PA3bICHEHHS
0 IPaBWJIBHOCTH TIOBEICHHS B JIAOOPATOPHUHL.

[ToxyunTs 3a7aHue y mpenojaBartels Ha BBINOJHEHUE JabopaTopHOi paboTel. M3yunTh MeToande-
CKO€ yKa3aHHE I10 €€ BBIMOJIHCHNIO. BBIOIHNUTE MpeycMOTpEHHbIE H3MEPEHUSI B OPOPMUTH OTYET B ITHChH-
MEHHOM BHJIE B COOTBETCTBUH C TPeOOBAaHMSIMU METOJMYECKHUX yKa3aHui. OT4YeT ciaTh Ha MPOBEPKY Ipe-
MOJaBaTEeNI0 U OTYUTATHCS YCTHO, OTBEUAsi Ha BOIIPOCHI MTPETIO1aBaTellsl.

[epen BeIOTHEHHEM J1a0OPAaTOPHOI PabOTHI MPOBECTH CAMOCTOSATEIBHO MOATOTOBKY K paboTe u3y-
YHB OCHOBHBIE TEOPETUYECKHE MOJIOKEHHSI, 3HAHUE KOTOPHIX HEOOXOIUMO JJISi OCMBICJICHHOTO BBITIOJTHEHHUS
paboThI.

B mporecce BBIMOMHEHUST pabOTHI CIEIyET MOCTOSIHHO OOINATHCS C MPEroaaBaTesieM, He JOIMycKas
10 BO3MOKHOCTH HETIPABUIIBHBIX JEHCTBHA.

OCHOBHBIE Pe3yJIbTaThl 3KCIIEPUMEHTOB HEOOX0ANMO 3a(pMKCUPOBATh B IIMCHbMEHHOM BHJIE.

ITpu coave 3adera mo paboTe MOArOTOBUTH OTYET O MPOAETAHHOW padoTe, I1e JOJDKHBI OBITH OTpa-
’KEHBI OCHOBHBIE PE3YyJIbTAThl M BBIBOJIBL.

4. Yxa3zaHus JUIsl BBITIOJTHEHUS] CAMOCTOSITEIbHOM paboThI

[MonmyunTs y mpenoaBartest 3alaHue U CIIMCOK PEKOMEHI0BaHHOU JUTEpaTypsl. M3yueHne TeopeTu-
YECKHX BOIPOCOB CIIEAYET MPOBOAMTH MO BO3MOXKHOCTH CaMOCTOSTEIBHO, HO MpPU 3aTPYAHEHUSX 00Opa-
MIAaTHCS K MpenoaaBarento. [1oaroToBuTs MMCEMEHHBIN OTYET O MPOZETaHHo# pabdoTe.

[Tpu BeIONHEHUHM (QPOHTAIBHBIX 33AaHUI 10 YCMOTPEHHIO IperojaBarelisi padoTa MOKET OBITh
OlLleHEeHa 0e3 MUCHMEHHOT0 OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJILHBIE BOIPOCHI, IIPU YCIOBUU aKTUBHOM
CaMOoCTOATENILHON paboThl. [IoATOTOBUTH OTBETHI HA KOHTPOJIBHEIE BOIIPOCHI.

MeTtoan4yeckue peKOMEHAAUN IJIsl IIpenoaaBaTeaen
1. Yka3zanust 15 IpoBeAECHUS JEKIUN

1. Ha nepBoii BBOJHO# JIEKIIMHU C/IeaTh OOLIHiA 0030p coep:kaHus Kypca U OTMETUTh HOBBIE METOJIBI
U TOJXOJbl K PEIICHUIO 33/1a4, paCCMaTPUBAEMbIX B KypcCe, IOBECTH JI0 CTYAECHTOB TpeOoBaHMs Kadeapsl,
OTBETUTDH Ha BOIMPOCHI.

2. IIpu mOArOoTOBKE K JIEKIIMOHHBIM 3aHATUSAM HEOO0XO0UMO MPOayMaTh IUIaH €ro MpoBeJIeHHs, coiep-
YKaHWe BCTYIMUTEIbHON, OCHOBHOM M 3aKIIIOYMTEIBHON YaCTH JICKIIUH, 03HAKOMUTHCSI ¢ HOBUHKaMHU y4eOHOM
U METOAMYECKOW JIMTEpaTyphl, MyONUKALMIMU NEPUOTUYECKON MeyaTH Mo TeMme JICKIIMOHHOTO 3aHSTHS.
YTOUHUTH IJIaH NPOBEIEHUS CEMMHAPCKOTO 3aHATHS 110 TeMe JIeKIMH. llepen n3noxkeHneM TeKylero Jek-
[IMOHHOTO MaTepuaja HallOMHUTh 00 OCHOBHBIX MTOrax, JOCTUTHYTBIX Ha Hpeaplaymux Jekuusx. C 3toit
LEJIbIO 337aTh HECKOJIBKO BOIIPOCOB aYAUTOPHUH U OCYIIECTBUTH BEIOOPOUYHBIN KOHTPOJIb 3HAHUS CTYJIEHTOB.

3. B Xoz€e NEKIIMOHHOTO 3aHATHUS MpEenoaBaTeb JOHKEH Ha3BaTh TEMY, YUeOHbIE BOIPOCHI, O3HAKO-
MUTh CTY/IEHTOB C IIEPEUYHEM OCHOBHOW U JIOMOJHUTEIBHOM JUTEpaTyphl O TeMe 3aHsTHs. PackpeiBas co-
JiepKaHue y4eOHBIX BOMPOCOB, aKLIIEHTUPOBATh BHUMAHUE CTYJCHTOB Ha OCHOBHBIX KaTErOpHsX, sIBICHUSIX
U IIpolieccax, 0COOEHHOCTAX MX MPOTEeKaHUs. PacKpbIBaTh CyIIHOCTh U COJIEpKaHHUE pa3IMYHbIX TOYEK 3pe-
HUS U HAYYHBIX TIOJXO0/I0B K OOBSCHEHHIO TEX WJIM UHBIX SBJICHUHN U IIPOLIECCOB.

4. Caenyer apryMeHTUPOBAHO 0OOCHOBATh COOCTBEHHYIO MO3UIUIO 110 CIIOPHBIM TEOPETUYECKHM BO-
npocam. [IpuBoauTe npumepsl. 3a1aBaTh IO XOAY M3JI0KEHHS JEKIMOHHOIO MaTepralla pUTOpUYECKUE BO-
IPOCHl U CaMOMY JaBaThb Ha HHUX OTBET. JTO CIOCOOCTBYET aKTHBH3ALMU MBICIUTEIBHON NEATEIbHOCTH
CTYJICHTOB, MOBBIIIEHNIO UX BHUMAaHUS U UHTEpeca K MaTepually JeKIuu, ee cojepkanuto. [IpenonaBarens
JIOJIKEH PYKOBOAUTH pabOTOM CTYIEHTOB M0 KOHCIIEKTHPOBAHUIO JIEKIIMOHHOTO MaTepuana, o4epKUBaTh
HEOOXOUMOCTh OTPa’KEHUSI B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUN HU3y4yaeMOU TeMbl, 0CO00 BBIJIEINsIS, KaTe-
ropHajbHBIN amnmapar. B 3akIiouuTeNnbHOM YacTH JIEKIUMU HEoO0X0auMo chopMyIupoBaTh OOIIME BHIBOJBI
[0 TeMe, pacKphIBAIOIIKE CO/IEP/KaHUE BCEX BOMPOCOB, IMOCTABICHHBIX B JIeKIUH. OOBABUTH MJIaH Oo4Yepe-
HOT'0 IIPAaKTHUYECKOTO 3aHATHS, 1aTh KPaTKUE PEKOMEHIALIMU 10 TIOJrOTOBKE CTYIEHTOB K ceMHuHapy. Omnpe-



JIEJIUTh MECTO U BPEMs KOHCYJIbTALUU CTYAEHTAaM, MOKEJIaBIIMM BBICTYIIUTh HA CEMHMHApE C IOKIaJaMu U
pedeparamu.

5. Ha nocnenHei nekuuu y1enuTh BpeMs A1 0630pa Hanbosiee BaXKHbIX MOJI0KEHUH, paCCMOTPEHHBIX
B Kypce.

2. YkazaHus 1J1s IPOBEACHUS IPAKTUYECKUX 3aHATHI

[ToAroToBUTH TEOPETUUECKUE BOIPOCH! WM 33]a4H, KOTOPBIE JOJKHBI BBIIIOJIHUTH CTYJEHTBI BOBPEMSI
IPAKTUYECKOT0 3aHATHA. [I0ArOTOBUTH CIMCOK JIMTEPATYPHBIX UCTOYHHUKOB, HEOOXOIUMBIX IS BBIIIOJIHE-
HUS 33J]aHUS U KOTOPBIE CTYJACHTHI MOT'YT HOJIYYHTh B OMOIMOoTeKe HHCTUTYTA. [I0rOTOBUTH MEepeyeHb MH-
TEPHET-PECYPCOB, KOTOPHIE IOMOTYT B BBIIIOJIHEHUH IIPaKTUUeCKOro 3aaanus. [locie nonydeHust oT4er BbI-
HOJHUTB TPOBEPKY U HA CIEAYIONIEM MPAaKTUYECKOM 3aHATUU pa3o0paTh JOMYIIEHHBIE OMMOKU U TMOICKa-
3aTh, KaKk UX HEOOXOJMMO YCTPaHUTb.

YeTko 0003HAUNUTh TEMY 3aHATUS.

OO0cyuTh OCHOBHBIE IIOHATHS, CBA3aHHBIE C TEMOM.

B npouecce pemenus 3aa4 BeCTH AUCKYCCHIO CO CTYJEHTaMH O MPaBHJIBHOCTU NPUMEHEHHUs Teope-
THUYECKUX 3HAHUU.

OtMmeuath CTYJI€HTOB, Haubo0Jee aKTUBHO YYaCTBYIOIIUX B PELICHUH 3a/1a4 U JUCKYCCUSIX.

B KoHI1Ie TpaKkTHKK 3a7aTh ayIUTOPUN HECKOJIBKO KOHTPOJIbHBIX BOIIPOCOB.

3. Yka3zaHus Jyist IpoBeieHus 1a00paTOPHBIX 3aHATUH.

Cobmtonate TpeOOBaHUS TEXHMKHM O€30MAaCHOCTU M MPOBOAMTH HEOOXOAUMBIE Pa3bsCHEHMs O Ipa-
BUJIBHOCTHU TIOBEJICHHUS B JTAOOPATOPHH.

[Tepen BbINOIHEHHEM J1a0OPATOPHON pabOTHI MPOBEPUTH CTENIEHb TOTOBHOCTH CTYJIEHTOB, HAIIOMHUTh
U 00CyIUTh OCHOBHBIE TEOPETUUYECKHE MOJOKEHUS, 3HAHUE KOTOPBIX HEOOXOAUMO JIsi OCMBICIIEHHOTO BbI-
MOJIHEHHS padoT.

3a01aroBpeMEeHHO MTPOBEPHUTH PaOOTOCIIOCOOHOCTD JIA0OPATOPHBIX YCTAHOBOK. Hamdre MeToamaecKkux
yKa3aHUH K MPOBEICHHUIO JTA00paTOPHBIX padoT. [IoaroToBUTh MHAMBHIYAFHOE 33JaHUE 10 YCTAaHOBKE pe-
KHMOB PaOOTHI JIAOOPATOPHBIX YCTAHOBOK ISl K&YKAOTO CTY/ICHTA, B COOTBETCTBHE CO CITUCKOM CTY/ICHTOB.

B npouecce BbINOIHEHUsT pabOTHI CleAyeT MOCTOSIHHO OOLIAThCs CO CTYAEHTaMM, He JOMycKas IO
BO3MOXHOCTH UX HENPaBUIbHBIX AEHCTBHIM.

TpeboBaTh, YTOOBI OCHOBHBIE PE3YJbTAaThl HKCHEPUMEHTOB ObUIM 3a(PUKCHPOBAHBI CTYIEHTAMHU B
IMCbMEHHOM BHJIE.

[Tpu npueme 3aueta o padboTe TpebOOBATh OTUET O MPOJEIAHHON padoTe, I'/ie JOHKHBI ObITh OTpaXe-
Hbl OCHOBHBIE P€3YJIbTaThl U BBIBOJIBI.

4. Yka3aHus M0 KOHTPOJIIO CAMOCTOSITEIbHON pabOThI CTY/IEHTOB

1. TIo ycmoTpeHuio mpenojaBaTenis 3a/laHie Ha CaMOCTOSATENbHYI0 pabOTy MOKET ObITh MHIAMBUAY-
AJIbHBIM WIN (PPOHTATBHBIM.

2. Ilpu ucnonab30BaHUM MHAMBUIYAIBHBIX 3aJaHUN TpPeOOBaTh OT CTYJEHTAa MUCbMEHHBIH OTYET O
IpojieTaHHoM padorTe.

3. Ilpu mpuMeHeHUH (QPOHTAIBHBIX 3aJaHUN BECTH KOJUIEKTUBHBIE OOCYXJIEHHUS CO CTYJEHTaMHU OC-
HOBHBIX TEOPETUYECKUX MTOJIOKEHHH.

4. C uenpio KOHTPOJISL KauecTBa BHITIOJHEHHUS CAMOCTOSTENIbHON padoThl TpeOOBaTh MHANBHAYAIbHbBIE
OTYETHI (JIOIyCTUMO BMECTO MUCHbMEHHOI'O OTYETa MPUMEHATh UHIUBUyaIbHbIE KOHTPOJIbHBIE BOIIPOCHI).

[Tporpamma coctaBiena B coorBercTBuu ¢ TpeboBanusimu OC HUAY MUDU u yueOHBIM T1aHOM
OCHOBHOHM 00pa30BaTeIbHOM IMporpaMMsl 1o HampasieHuto noarotoBku 13.03.01 TemnosHepreTuka u Ten-
JIOTEXHHKA.

Pabouyto nmporpamMmy coctaBuit: JoueHT Y cTuHOB H.A.

Penensent: nonent Koctun I A.

[Iporpamma ono6pena Ha 3aceqanuu Y MKH 13.03.01 TemnosnepreTrka u TEIUIOTEXHUKA.

[Ipencenarens yueOHO-MeTOIMUECKON KoMuccnu PazyBaeB A.B.



