banakoBckuii HHKEHEPHO-TEXHOJOTUYECKUA NHCTUTYT — (hrtnai GpeaepaibHOTO TOCy-
JTApCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKIACHHS BBICIIIETO 00pa30BaHUs
«HaroHanbHbIN UCCIIEN0BATENBCKUM ANepHbIA YHUBEPCUTET « MU DN

@aKyapTeT aTOMHOW DHEPTETUKHU U TEXHOJIOTUI
Kadenpa «ATomMHas sHepreTruKa

PABOYAS ITPOT'PAMMA

IO AMCHUIIJINHE «DUBNKO-XUMHYECKNE OCHOBBI IIOArOTOBKH pa60‘-II/IX TCI U
TCIUIOHOCUTEIICH B TCIINIOOHCPICTUKEC U TCINIOTCXHOJIOTUAX»

HanpagjieHusi oAr0TOBKH
«13.03.01 TennosHepreTuKa U TEMIOTEXHUKA

OcHoBHan HpO(l)eCCI/IOHaJILHaSI 06p330BaTeHLHaH nmporpamma

«HpOMBIHIJICHHaH TCILIOOHCPI'CTUKA»

Kpanunduxkanus BoIYCKHUKA
baxanasp

dopma 00y4eHuUs1
3aoyHas

banakoBo 20



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
JucuumuimHa u3y4aercsi B COOTBETCTBUU C NMPO(ECCHOHATBHBIMU CTaHAAPTAMHU:
- 24.083 CnenuaincT-TeriodHepreTHK aTOMHOM CTaHIINN;
- 24.009 Crnenmanict N0 YINpaBIEHHUIO MPOEKTaMH U MpOrpaMMaMH B 00JacTH MPOM3BOJCTBA
AJIEKTPOIHEPTUU AaTOMHBIMH 3JIEKTPOCTAHIIUSAMHU.

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 oﬁyqalomerom, (l)Ole/IpyeMLIe B pe3yjbTare 0CBOCHUA NUCHU-

IIJIMHBI
B nporiecce 0cBOCHUS JaHHOW JUCIUIUIMHBL y CTYACHTA (OPMHUPYIOTCS CIIEAYIONINE KOMITETCHIIHN:
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 u nanmenosanue
Kon n HaumeHoBaHue
OOBexT uim 061acThb 3Ha- . MH/INKaTOpa TOCTHXKE-
3amaua I[1]] npodecCuoHaATbHON .
HHS HUs TpoeCCHOHATHHOM
KOMIIETEHIINH
KOMIIETEHINH
Coop wu anamu3 | TemoBsle u  atomuble | [IK-1 cmocoGen yuwact- | 3-1IK-1  3Hath: poky-
UH(POPMALIMOHHBIX | JIEKTPUYECKHE CTaHIMM, | BOBATh B COOpE M aHaJM- | MEHTHI U CTaHAApPTHI Op-
UCXONHBIX  JaH- | peaKTOPhl W TIaporeHepa- | 3¢ HMCXOMHBIX JIaHHBIX | TAHW3AallMU B  OOJIACTH
HBIX JUISI TIPOEK- | TOPHl ATOMHBIX 3JIEKTPO- | AT MPOEKTUPOBAHUS | IPOSKTHOM JI€ATENIbHO-
TUPOBAHHS CTaHIIMH, a TaKXKe JIPYroe | DHEPrOOOBEKTOB M WX | CTH; NPHHIUIBI PaOOTHI




TEIUIOMEXaHU4YeCKoe 000-
pyJoBaHue COTJIACHO
npodeCCuOHAIBHONU  JIesi-
TCJIIbHOCTU; HOPMATUBHO-
TEXHUYECKas JIOKyMEHTa-
audga U CUCTCMbI CTaHIap-
TU3allUM;, CHCTEMBI JUa-
THOCTUKMX U aBTOMATHU3U-
POBaHHOTO  YIPABICHHS
TCXHOJIOTUYCCKUMU  IIPO-
[[ecCaMu B TeEIIOdHEpre-
THUKE

JJIEMEHTOB B  COOTBET-
CTBUM C HOPMAaTHBHOU
JIOKYMEHTalUEe

IKCILTYyaTUPYEMOTO
obopymoBanus, TpyOoO-
MPOBOJIOB M TEXHOJIOTH-
YECKHX CHUCTEM TYpOHUH-
Horo otmeienus Y-IIK-
1 VYwmers: pabotath ¢
UH(POPMALMOHHBIM TIPO-
CTPAaHCTBOM Ha cepBepe
(BeO-cepBepe) OpraHu-
3amMd I XPaHEHWS,
oOMEHa U COBMECTHOTO
WCIOJIb30BaHus HH)OP-
MaIlM{ 10 IPOCKTY
B-IIK-1 Brnaners: mero-
JTMKAMH  COCTaBIICHHS
JOKYMEHTAIlUl C OIH-
caHueM oObema padoT
10 HAIPABJICHUIO TIPO-
€KTa, METOJaMH KOH-
TPOJIS KJIFOYEBBIX IOKa-
3arenel 3pPeKTUBHOCTH
¥ KadecTBa 10 HarpaB-
JICHUIO TTPOEKTA

Sajla‘m BOCIIUTAHUS, PC€AIN3YEMBIC B PaMKaX 0CBOCHUA ITUCHUIIINHBI
B IMpouecce OCBOCHUSA JAHHOM JUCIUTIIINHBI PCAIM3YIOTCA CICAYIOIUC 3a/1a91 BOCIIUTAHUS:

Hanpasiienune/ Co3nanme ycuaosuii, | Ucnosnb3oBanne Bocnu- | BoBieuenune B pasHo-
neJn o0ecreynBalOIIMX | TATEJBHOI0 NOTEHIHAJIA | IVIAHOBYI0 BHEYy4eOHYIO
Y4eOHBbIX U CUHUILINH e TeJIbHOCTh
IMpodeccuonanbHoe | - opmMupoBaHue Ucnons3zoBanue Bocriuta- | 1.Opranusaius HayqHO-

¥ TPYAOBOE BOCIH-
TaHUe

1yOOKOTro MOHUMA-
HUSI COLIMAIIBHOM PO-
au npogeccuy, mo-
3UTUBHOM M aKTHUB-
HOM YCTaHOBKH Ha
LIEHHOCTHU U30paH-
HOM CIeIUaIbHOCTH,
OTBETCTBEHHOT'O OT-
HOIIIEHUS K TIpodec-
CUOHAJILHOM J1es-
TEIBHOCTH, TPYILY
(B14)

TENFHOTO MOTEHIINANa
JVICIIMTUTHH €CTeCTBEHHO-
Hay4yHOTO U obmenpodec-
CHOHAJIBHOTO MOJTYJISI JUISI:
- (hopMHpOBAHHS TIO3H-
TUBHOTO OTHOIICHUS K
npodeccuu NHKeHepa
(KOHCTPYKTOpA, TEXHOJIO-
ra), HIOHUMaHUs ee COLU-
aJIbHOM 3HAYMMOCTH H PO-
7 B 00I1IeCTBE, CTpeMIIe-
HUS CIIeI0BaTh HOpMam
npodeccHoHaNBEHON STUKU
MOCPENICTBOM KOHTEKCTHO-
ro o0y4eHus, peleHus
MPaKTHKO-
OPHEHTHPOBAHHBIX CUTYa-
IIUOHHBIX 3a/1a4.
- (hOpMHPOBaHHUS YCTONYH-
BOT'O MHTEpeca K mpodec-
CHOHAJIbHOM JesATeNbHO-
CTH, CIIOCOOHOCTU KPUTH-
YECKH, CAMOCTOSITENIEHO
MBICITUTh, TOHMMATh 3HAa-

NPaKTUYECKUX KOH(e-
PEHLHI U BCTpEY C BENY-
MMM CIIEUAIACTaMHU
HNpEANPUATHI TOPOJa U
BETEpaHaMU aTOMHOM OT-
pacim.

2. Opranu3anust 1 IIpoBe-
JICHUE MPEAMETHBIX
OJIMMIINAJ U y4acTHE B
KOHKYypcax npodeccuo-
HaJIbHOT'O MacTEepCTBa.
3.YyacTue B €XeroiHbIX
aKLHUAX CTYIEHUYECKUX
CTPOUTENbHBIX OTPSIOB




YUMOCTb IIpodeccuu mo-
CPEJICTBOM OCO3HAHHOTO
BBIOOpA TEMATHUKH MPOEK-
TOB, BBITIOJIHEHUS ITPOEK-
TOB C MOCJIEaYoIIeH my0-
JIMYHOMU IIpe3eHTaMEN pe-
3yJIbTAaTOB, B TOM UHCJIE
000CHOBAHHUEM UX COLU-
aJbHOW U MPAKTUYECKOMN
3HAYUMOCTH;

- (hopmupoBaHUST HABBIKOB
KOMaHAHOU paboThl, B TOM
qrclie pealn3aluu pas-
JMYHBIX TPOEKTHBIX PO-
neit (Jauaep, UCTIONHUTENb,
AQHINTUK U IIp.) IOCpEN-
CTBOM BBITIOJIHEHUS COB-
MECTHBIX TIPOCKTOB.

IIpodeccuonanvHoe | - GopMupoBaHue Hcnonb3oBanue Bocnuta- | 1.Opranuzaius HaydyHo-

U TPYJA0BOE BOCHHU- | IICUXOJIOTMUECKOMN TEJILHOTO MOTEHIHAala NPaKTUYECKUX KOH(e-

TaHHe TFOTOBHOCTH K IIPO- JUCLUIUIMH o01enpodec- | peHLM U BCTpeu C Beay-
(deccnoHanbHOM J1e- | CHOHAIBHOTO MOJYJIS JUIS: | MMM CHEIIHaIHCTaMH
ATEJIBHOCTH 110 U3- - (hopMupoBaHUs yCTOM- HOpeANpUsATHI TOpoaa U
OpaHHO# npodeccuu | YMBOTO UHTEPECa K TIPO- BETEpaHaMy aTOMHOH OT-
(B15) dbeccroHanbHOM JesTeNlb- | paciH.

HOCTH, IOTPEOHOCTH B 10- | 2. Opranuzanus u mpoBe-
CTH)KEHUHU pe3yabTaTa, o- | ACHHUE MPEeIMETHBIX

HUMaHUS (yHKITMOHAIb- OJIUMITHA/I U YYACTHE B
HBIX 00SI3aHHOCTEH M 3a]1au | KOHKypcax npodeccuo-
n30paHHOH mpodeccuo- HAJILHOTO MacTepCTBa.
HAJIBHOM JIeITEeIHbHOCTH, 3.YyacTue B €XKeroHbIX
YyBCTBa MPO(eCCHOHAB- | aKIUSAX CTYJIECHYCCKUX
HOM OTBETCTBEHHOCTH Y€- | CTPOUTEIHHBIX OTPSIOB

pe3 BBINOJIHEHUE YUEOHBIX,
B TOM YHUCJIE TNpaKTHye-
CKHX 3a/IaHHi, TpeOyto-
HIMX CTPOTOr0 COOIO/IE-
HUS IPABUJI TEXHUKH 0€3-
OIMAaCHOCTH U MHCTPYKIUH
1o paboTe ¢ 000py0BaHU-
€M B paMKax Jiaboparop-
HOTO IPAaKTUKyMa.

CTpyKTypa u cofep:KkaHue Yy4eOHOM IMCHUIINHBI
JlucuuiuHa mpenojaeTcsl CTyAeHTaM B 2-oM cemectpe. OO0mas TpyJoeMKOCTh AMCIUILTHHBI CO-
CTaBJISIET 8 3a4YETHRIX eauHHUIl, 288 ak. yaca.



KanenaapHbiid miian

Ne | Ne HaumenoBanue pasae- | Buabl yueOHOM neATeIbHOCTH (B ATTecTanus Makcu
P | T | na(remsl) aucnumin- yacax) pasjeia MaJIb-
a e HBI (¢popma) HBI
3 0aJ1
i bl 3a
e pasaen
1 ]
o o
a i ;
° | £
S | 5 | E
REREREEE:
2 = |5 |2 |©
1 | [IpuMeHeHHE BOIBI B 70/1 1 1/1 2 64/2
1 TEIJIOPHEPTETUKE M TETI-
norexHoaorusax. CBoi-
CTBa BOJBI KaK
TEIJIOHOCUTEIIS.
2 | HopmaTuBsl KauecTBa 72/2 1 11 | 2/1 | 66/2 KJI 25
BOJIBI JUIL CUCTEM TEILIO-
CHA0KEHHUSI, TOPSYETO
BOJOCHAOXKEHUS, TIapO-
BBIX U BOJOIPEMHBIX
KOTJIOB.
3 | MeToabl OYUCTKH KOT- 70/1 2 2/1 2 64/2
2 JIOBOU BOJIBI.
4 | Pacuér obopynoBaHus 71/2 2 2/1 | 2/1 | 65/3 KJI 25
BOJOIIOATOTOBKH.
B . 288/
W IPOMEKYTOUHON aTTeCTAMH | 6 6/4 | 8/2 | 259/9 IK3aMeH 50

* - COKpallleHHOe HauMEHOBaHUe (POPMbI KOHTPOJIS
** - cymMMa MakCHUMaJIbHbIX 0ajioB JobkHA ObITh paBHa 100 3a ceMecTp, BKIItOUas 3a4eT U (WUJIHN)

9K3aMeH
CoxkpalleHHOe HAaNMEHOBaHUE POPM TEKYIIETro KOHTPOJIS U aTTECTAIlUN Pa3/ICIIOB:
O0603Ha4YeHue ITotHOe HaMeHOBaHHe
KJI Kommoksuym
2 DK3aMeH
Coaep:xaHue JIECKIMOHHOIO Kypca
VYuebHo- MeTo-
TeMBI TeKINN. Bcero
Bompocsl, oTpabaTbiBaeMbIe Ha JIEKIIUA Jurdeckoe odec-
p » OTP uacos Me4YeHue
1 3
Jexyusa 1:
[TpuMeHeHre BOIBI B TEINIOOHEPTETUKE U TEILIOTeXHOJOoTUsAX. CBOMCTBA
BOJIbI KaK TEIJIOHOCUTEJIS.
OU3NKO-XUMUYIECKHI COCTAB MMPUPOTHBIX BOJ. [1-16]

[Tpumecu UCX0HOM BOABI M UX KIaccU(HUKAITHS.
DU3HKO-XUMHUECKUE ITOKA3aTEIN KaueCTBA BOALI. TE€XHOJIOTHYECKHE
MIOKa3aTeIN KauyeCTBa BObI.




buonornueckue mokasarenn KauecTBa BOJbI.

Jexyus?2: 1
HopmatuBel kauecTBa BOABI JJISI CHCTEM TETIOCHAOKEHHMSI, TOPSUETO
BOJIOCHA0KEHUS, TAPOBBIX M BOJOTPEHHBIX KOTJIOB. TpeOoBaHUs K [1-16]
YCTPOHCTBY U
JKCIUTyaTalliu TEIUIOTEHEPATOPOB U TEIIOUCIIONIB3YIOIIUX aIIapaToB B
CBSI3U C BOJHO-XUMHUYECKUM PEKUMOM.
Jlexyus 3: 2
MeToabl OUUCTKH KOTJIOBOM BOJBI.
[IpenouncTka Boabl (GUIBTPOBAHUEM.
OcBeTiIeHHE BOALL. Y MIATUEHHE BOJEI.
Jlerazaius BOjbI. [1-16]
O0ecconuBaHu€e BOIEI.
VY CTaHOBKH JJI CTAaOMILHOCTH BOJBI.
MarunuTtHas 00pab0oTKa BOJIBI.
O06paboTKa OXJIaKIAFOIIEH BOABI ISl IPEIOTBPAILCHIS KApOOHATHBIX
CyIb(haTHBIX OTIOKEHUII.
Jlexyus 4: 2
Pacuér o6opynoBanusi BOJOMOATOTOBKH: JIEra3aTOPOB, YCTAHOBOK IO [1-16]
00€3:KeJIe3UBAHUIO, JIJIs yIaJIEHUs U3 BOJBI CBOOOTHOM YIIIEKUCIIOTHI,
CBOOOJTHOTO CEPOBOJIOPOIA, TeKapOOHU3aTOpa.
IlepeyeHb NPaKTHYECKUX 3aHATHH
Tema npakTu4eckoro 3ansatusi. Bonpocel, 0oTpadaThI- Bcero Yuebuo- mero-
BaeMble Ha MPAKTHYECKOM 3aHATHH qaCOB Auyeckoe obec-
nevyeHue
1 3
Du3NKO-XUMHUYECKHE ITOKA3aTeIN KaueCcTBa BOAbI. TeXHOJIOrNIeCKIe
MoKa3aTelln KauyecTBa BoAbl. bruonornueckue rmoka3areiin KayecTBa BO- [1-16]
IBL.
Pacuér nerazaropos. 2 [1-16]
Pacuér ycraHoBOK 115 yaaieHust U3 BOABI CBOOOIHOM YIJIEKUCIIOTHI, 2 [1-16]
CBOOOHOTO CEPOBOIOPOA, TeKapOOHU3aTOpa.
DU3UKO-XUMHYECKHE TTOKA3aTEIN KaueCTBA BOJbI. TEXHOIOrHYECKUE 2
MoKa3aTelln KauyecTBa BoAbl. bruonornueckue rmoka3areiin KayecTBa BO- [1-16]
IBL.
Ilepeyenn 1a00paTOPHBIX PadOT
HanmenoBanmue 1a6opaTopHoii pa6orsl. Bonmpochsl, Bcero Yuebuo- mero-
oTpadaTbiBaeMble HA JJA0OPATOPHOM 3aHSITUH YacoB Amyeckoe odec-
nevyeHue
1 2 3
TexHo10rHs BOAOIOATOTOBKH 1 [1-16]
Jlera3zaryisi BOABI HArpEeBaHUEM 1 [1-16]
Jlerazanust BOJpI BAKYyMHPOBAaHUEM 2 [1-16]
O06e3xene3nBaHue BOIbI 2

[1-16]




3aganus 1JI CAMOCTOSAATEJILHOM Pa00ThI CTYJACHTOB

Beero Y4eOHO- MeTO-
Bonpoch! U151 caMOCTOATEIBLHOT0 H3YYeHHs (3a1aHus) auyecKoe odec-
uacos neyeHue
CBolicTBa BOAbI KaK TEIIIOHOCUTENS. PUBHMKO-XUMHUUECKUA COCTAB
HPUPOIHBIX BOJI. 64 [1-16]
HopmaTuBbl kauecTBa BOJbI JJIsl CUCTEM TEIUIOCHA0KEHUS, TOPSYETO
BOJIOCHA0KEHHS, TTAPOBBIX U BOJAOTPEHHBIX KOTJIOB. 66 [1-16]
[IpenouncTka BoJbl GUIBTPOBAHUEM.
OcBetiieHre BoAbl. YMsarueHue Bojsl. Jlerazamus Boasl. O0eccomBa- 64 [1-16]
HUE BOJIBI.
Pacuér o6opynoBanusi BOJOMOATOTOBKH 65 [1-16]

Konrpoabnasi padora

KonTponbHas paboTta cogepKHUT YeThIpe 3a1a4H.
Homep BapuaHTa MCXOIHBIX JaHHBIX BBIOMpPAETCS M3 TAOIMII K KaXKJIOW 3aJadye B COOTBETCTBHHU C IIO-

ciemHer nudpoii HoMepa 3a4eTHON KHUKKH.

3amaua 1
KectkocTh nuTaTenbHOM BoJIbI KoTia cocTaBiseT G Mkrake/n. Kakyto konnentpanuio CaCO3 r/n
HEO0OXO0IMMO CO3/aTh B 3TOM BOJE, YTOOBI IIPH MTPUBEICHHON BEIMYMHE KECTKOCTH BOBI BBIITAJ OCAIIOK,
€CJIM CYMTATh YTO )KECTKOCTH SIBIISICTCS KAIBIIMEBOM U TeMIlepaTypa BOAblI paBHA t°C

ITocnenusis G t
nudpa 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

JKecTkoCTh MUTATETHHON BOJIBI MPOMBITIICHHOW KOTEJIBHOM cocTaBisieT G MKrakB/II.. OnpeaenuTh
KOuecTBO Gy (KT)BHOCHMBIX B KOTEJ HaKHIIe- U IiamooOpasoBareneii (B nepecuere Ha CaCO3z3a T
(uac) paboThI, €CIIM TPOU3BOUTENLHOCTH KOTJIA M0 MUTATEIbHON Bo/e cocTaBmsieT Gy, T/4



IMocnennusas | G MKIIKB/II. T Gus

nudpa qac T/

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
3agaya 3

OnpenenuTth pacxo/] napa Ha MoJ0TPeB MUTATEILHON BOJIBI IIPU €€ TEPMUUYECKOM Jea’paliuu, eciu
pacxop nmuraTebHON Bobl G T/4, KOHEYHAs TeMITepaTypa MUTATeIbHON BOJIBI B Jica’paTope t°C , HagajpHas
BOJIbI HA BXOJIE JearpaTopa 20°C.

OnpenenuTh pacxo/l yAaaseMoro Bo3ayXa U3 BOJbI B KI/4, IPH YCIOBHHM, UTO COJIEpKaHHE BO3/AyXa B
BOJIE MAKCHMAJIBHO, TEMITepaTypa Boabl 1°C, pacxo BObI yepe3 geaspatop G 1/4

[Mocnemuss G 1/ t°C
uudpa

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

Ilocnenusas

uudpa mudpa

G 1/4u

t°C




10
15
20
25
10
15
20
25
10
15
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KonTposnpHast paboTa BBITIONHSETCS B YUYCHWYCCKOW TETpPaJd WM HA OJHOW CTOPOHE JIMCTA
dopmata A4 pyKONMHUCHBIM criocoOoM. Jlomyckaercss HabupaTh Ha KOMITBIOTEPE M paclieyaThiBaTh Ha MPUH-
TEepe Ha OJHOW CTOpOHE craHmapTHOTO Jucta Gopmara A4. Ilpudt: Times New Roman, BeicoTa 14; un-
TEpBaJI — IMOJIYTOPHBIN, BEIPABHUBAHUE TEKCTA - 11O ITUPHHE.

PacueTrHo-rpaguueckasi padora He MpeIyCMOTPEHAa YUeOHbIM IJIAHOM
KypcoBasi padora He npexycMoTpeHa y4eOHbIM ILIAHOM

Oo0Opa3oBare/ibHbIC TEXHOJIOTHH

ITpu peanuzanuu yueOHOro MaTepuaa Kypca MCIOJIb3YIOTCS pa3jinyHble 00pa30BaTe/IbHbIE TEXHOJIO-
I'MH, CIOCOOCTBYIOIINE CO3/IaHUI0 aTMOC(EpPhl CBOOOIHON U TBOPUECKOM TUCKYCCHH KaK MEXIy IpenojaBa-
TEJIEM M CTYJEHTaMH, TaKk U B CTyJeHYecKoi rpymme. Llenbio mpu 3TOM sBisieTCsl BBIpaOOTKA Y CTY/AECHTOB
HaBBIKOB Y KOMIIETCHLMH, IIO3BOJIAIOIIUX CaMOCTOSTEIIBHO BECTH MCCIEIOBATENbCKYI0O U HAy4HO-
Mearoru4ecKyro padboTy.

[TpakTryeckasi MOArOTOBKA MPU peaTu3alnuy yueOHONW JUCIUILIMHBI OPraHU3yeTCs IMyTeM MPOBEACHUS
NPAKTUYECKUX 3aHIATUM, IPEAYCMATPUBAIOIINX yYacTHE O0yUYaOIUXCsl B BHIIOJHEHUH OTJEIbHBIX dJIEMEH-
TOB paloT, CBSI3aHHBIX ¢ Oynymeil npodeccHoHaIbHON NesTeIbHOCTHIO.

[TpakTryeckas MOArOTOBKA TaKKe BKIIOYAET B ce0s 3aHATHUA JIEKIMOHHOIO THIIA, KOTOpBIE Mpeny-
CMaTpHBAIOT Nepegady ydeOHoW mHpopManuu oOydyaromuMcs, HEOOXOIUMOM A TOCIEIYIOUIEro BbIIOJI-
HEeHMs paloT, CBSI3aHHBIX ¢ Oyaymiel mpodeccuoHaTbHON AEATENbHOCTHIO.

AynuUTOpHBIE 3aHATUS POBOJATCS B BUAE JeKuui B ayauTopuu 318 ¢ ucnonsizoBanuem 1K u xkomnb-
IOTEPHOTO NMPOEKTOPa, MPAKTUUECKUX 3aHATUH, ¢ ucnosb3oBanueM IIK npu nposenenun pacueros. Jlabopa-
TOpPHBIE PAOOTHI MPOBOAATCS Ha JIAOOPATOPHBIX yCTaHOBKax. CamMocCTOsATENbHAs paboTa CTYAEHTOB IPOBO-
JUTCSI TIOJT PYKOBOJICTBOM IIpenojiaBaTesieli, C Oka3aHueM KOHCYJIbTAallMi U MOMOIIHU MPH MOJATOTOBKE K KOH-
TPOJIbHBIM paboTaM, BHITIOJTHEHUH JIOMAITHUX 3a/1aHUI

DoH/I OLIEHOYHBIX CPEICTB
(DOHIl OLICHOYHBIX CPCACTB IO AUCIUIIINHC oOecrieunBaeT MMPOBEPKY OCBOCHUSA INIAHUPYCMBIX peE-
3y/lbTaTOB 00yUeHUs (KOMIETSHIINH U UX UHAUKATOPOB) MOCPEACTBOM MEPOPHUITHIA TEKYIIETo, PyOeKHOTO
Y IIPOMEKYTOYHOT'O KOHTPOJIS 110 JTUCLUILIINHE.



CBs13b Mex 1y GOPMUPYEMBIMH KOMITETEHITUSMU U pOpPMaMU KOHTPOJIS UX OCBOCHHS IPEACTABIICHA B
clenyromen Tabmure:

Kon n HaumeHoBaHue
Ne | HanmeHOBaHME KOHTPOJIUPYEMBIX pa3- HanmenoBanue
WHIUKATOpa JI0CTH-
1/ JIEJIOB (TEMBI) . OIICHOYHOTO CPEJICTBA
JKEHMSI KOMITETEHIINI
Bxos1HOM KOHTPOJIb
N Bomnpocsl BXOJHOTO KOH-
1 BxonHOI KOHTPOJIb
TPOJIS
ATTecranus pas/iesoB, TEKYIIHH KOHTPOJIb YCIIEBAEMOCTH

2 HopmaTuBbl kauecTBa BOJbI JIs CHU-

CTEM TEILIOCHAOKEHUS, TOPSIUYETO

» TOP ITK-1,VK-1 Komnoxksuym

BOJIOCHA0KEHUS, TAPOBBIX U BOJO-

TPEHHBIX KOTJIOB.
3 Pacuér o0opyaoBaHus BOLOIIOATOTOB- Komnoksu

pyA AOTOA TK-1,YK-1 M
KH.
[IpomexxkyTouHas arrectauus

4 DK3aMeH [K-1,VK-1 Bompocs k sx3ameny

Bonpocsl BXOTHOT0 KOHTPOJIA.
1.YTo Ha3bIBaeTCs BOJOM U €€ arperaTHble COCTOSIHUSA?
Yro Takoe JaBieHUE HACBIILEHUS BOJbI?
Kaxk 3aBucHT MJI0THOCTB BOABI OT TEMIIEPATYPHI?
YT0 TakO€ KUIICHHUE BOJBL..

2.
3.
4.
5. Kakue nmpumecu MOKET cofiepkaTh MPUPOIHast Boja?
6. Uto Takoe coyii BpEMEHHOU KECTKOCTHU?

7. Kak 3aBUCUT pacCTBOPUMOCTH COJIEH OT TEMIEPATypbl?

8. Uto Takoe TeroTa napooOpa3oBaHMs BOJbI M KaK OHA 3aBUCHUT OT JaBJICHUs?
9. Kakue crnocoObl 04MCTKH BOJIbI BaM U3BECTHBI?

10. Yto Takoe KOHIEHTpAIMs BEUIECTBA B pacTBOpE?

Bonpochbl K NpoOMeKyTOYHOMY TeCTHPOBAHUIO
KosstoxkBuym Nel

HpI/IMeHeHI/Ie BOJBI B TCIINIOOHEPTCTUKE U TCIINIOTCXHOJIOTUAX.
CsoiicTBa BOJbI KaK TCIIJIOHOCHUTCIIA.

DU3HNKO-XUMHUYECKHUM COCTaB IMPUPOAHBIX BOI.

HpI/IMeCI/I HCXOIHOM BOJBI U UX KJ'IaCCI/I(l)I/IKaI_II/ISI.
DuU3NKO-XUMHUYECKHE ITOKA3aTEIN KaueCTBa BOIHI.
TexHomoru4yeckre mokKa3aTeianu KauecTBa BOIHI.
buonornyeckne moka3arean KadecTBa BOABI.

NG~ wWDdE

HopmaTuBbl kauecTBa BOJIbI 17151 CUCTEM TEIUIOCHAOKEHUS, TOPSIYEro BOIOCHAOKEHUS, TAPOBBIX U
BOJOTPENHBIX KOTJIOB.

9. TpeboBaHUS K YCTPOWCTBY W IKCILTyaTaIlMH TETUIOTEHEPATOPOB M TETUIOMCITONB3YIOIINX alllapaToB
B CBSI3U C BOAHO-XUMUYECKUM PEKUMOM.

Bonpochbl K NPOMEKYyTOYHOMY TECTHPOBAHUIO

KosutokBuym Ne2



MeToabl OUNCTKH KOTIOBOU BOJBI.
[IpenouncTka BosbI GUIBTPOBAHUEM.
OcBeTiieHNE BOBI.

YMsryeHnue BOIEI.

Jlerazamus BOAbI.

O0becconuBaHuE BOJIEI.

YcTaHOBKH JJIS CTaOMIBHOCTH BOJIBI.
MaruuTHast 00paboTKa BOJBI.

© o N A~ LDNRE

O06paboTka OXJIaKIAIONIEH BOABI VTSI TPEIOTBPAILICHHS KAPOOHATHBIX U CYIb(aTHBIX OTIOKECHUH.

Bomnpocel Kk 3xk3aMeny

ITpuMeHeHnEe BOABI B TEILUIOIHEPTETUKE U TEIIOTEXHOJIOTUSX.
CBolicTBa BOJIBI KaK TEIUIOHOCHTEJIA.

DU3NKO-XUMHUYECKUI COCTaB IPUPOIHBIX BOJ.

[Tpumecn nCXOAHOM BOABI M MX KilacCU(UKALIHS.
PU3UKO-XUMHUYECKHUE MIOKA3aTEIN Ka4eCTBA BOJBI.
TexHosornueckue noKa3areanu KaueCTBa BOBI.
buonornyeckue rnokasareny Ka4ecTsa BOJBI.

© NGO~ WDNE

HopmatuBbl kauecTBa BOJIbI JUIsl CUCTEM TEIJIOCHA0KEHHUs, TOPSUYEro BOJIOCHA0XKEHUS, TApPOBBIX U

BOJIOTPEUHBIX KOTJIOB.

9. TpeboBaHUs K YCTPOWCTBY U 3KCILTyaTallMM TEIJIOTEHEPATOPOB M TEIUIOMCIIONb3YIOLIMX alllapaToB
B CBSI3U C BOJAHO-XUMHUYECKUM PEKUMOM.

10. MeTo/bl OYMCTKH KOTIOBOM BOJIBI.

11. IlpenouncTka BOIbI (GUIBTPOBAHUEM.

12. OcBetsieHne BOJIBI.

13. YMsr4eHue Bobl.

14. Jlerazamusi BOJIbI.

15. ObecconmBaHue BOBI.

16. YcraHoBKHM ISt CTAOMIIBHOCTH BOJBI.

17. MaruutHas 00paboTKa BOJIBI.

18. O6paboTka oxJakAaroEe BOAbI JUIs MPEJOTBPALICHUS KAPOOHATHBIX U CYIb(PaTHBIX OTIO0XKEHUH.

IIkaJabl oLleHKH 00pa30BaTeJIbHBIX J0CTHKEHU I

IK3aMeH
banabl Onenka
(pEeUTUHTOBOI | IK3aMeHa TpeGoBanus K 3HAHUAM
OIICHKH) (Ganel 3a OT-
BETHI Ha JK3a-
MEHE)
90-100 «OMIUYHON O1eHKa «OTJIIMYHOY BBICTABIISIETCS CTYIEHTY, €CITH OH TIyOOKO U

MIPOYHO YCBOWJI IIPOrPaMMHBINM MaTeEpHa, HCUEPIIbIBAIOLLE, ITOCIIE-
JIOBATENbHO, YETKO U JIOTUYECKH CTPOMHO €0 U3JIaraeT, yMeeT TECHO
YBSI3BIBATh TEOPHIO C MMPAKTUKOM, CBOOOTHO CIIPABIISETCS C 3a7a4a-
MH, BOIIPOCAMU U JPYTUMH BUJIaMH IPUMEHEHUS 3HAHUUW, TPUYEM HE
3aTPYIHSETCS C OTBETOM P BUJOM3MEHEHHUH 3aJaHUM, HCIIOJIb3YET
B OTBETE MaTepHal MOHOTpapUIEeCKON TUTEepaTyphl, MPABHIBHO
00OCHOBBIBAET MPUHSATOE PEIICHUE, BIAJICET PAa3HOCTOPOHHUMU
HaBBIKAMH ¥ TPUEMAMHM BBITTOJTHEHUS MPAKTUYECKUX 3a/1a4.
3anuchIBaeT pacueTHbie GOpMyIIbl, OOBICHIET UX 3HAUYCHUE, TIepe-
YUCIISET OCHOBHBIE 3aKOHBI, 3aITHUCHIBAET MATEMATUYECKHUE BhIpaXKe-
HHSI OCHOBHBIX 3aKOHOB.




70-89 «xopouLoy O1eHKa «XOpOIIO» BBICTABISAETCS CTYJCHTY, €CJIM OH TBEPJO 3HACT
Marepuall, fpaMOTHO H MO CYILECTBY M3JIaraeT ero, He JIOIyCKas Cy-
IIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, MIPABUIILHO ITPUMeE-
HACT TCOPCTUYCCKUC ITOJIOKCHUS IPHU PCIICHUU IMPAKTHYCCKUX BO-
HPOCOB M 3314, BJIaJIceT HEOOXOAMMbIMU HAaBbIKAMU H TIPHEMaMH UX

BBITIOJIHCHUA.
60-69 «y0081€me0- OreHKa «yIOBIECTBOPUTEIIBHO» BBICTABIISICTCS CTYICHTY, €CIIA OH
PUMETbHOY MMEET 3HaHUS TOJIBKO OCHOBHOT'O MaTepHaja, HO He YCBOWII €ro Je-

TaJIeH, TOMyCcKaeT HETOYHOCTH, HEJJOCTATOUYHO MTPaBUIIbLHBIE (POpMY-
JMPOBKH, HAPYIICHHUS JIOTHUECKOH 1TOCIIeI0BATEILHOCTH B U3JI0XKE-
HUY NIPOTPAMMHOT0 MaTepraa, UCTIBITHIBACT 3aTPyIHEHUS MIPH BbI-
MOJTHEHNH NPAKTHYECKUX PadoT.

0-59 «Heyooee- OneHka «Hey10BIETBOPUTEIILHO» BbICTABIIAETCS CTYJAEHTY, KOTOPBII
meopumenvbHoy» | He 3HAaeT 3HAYNTEIBHON YaCTH NPOTrPaMMHOTO MaTepHaa, J0IycKa-
€T CyLIECTBEHHBIC OLINOKH, HEYBEPEHHO, C OOJIBIIUMH 3aTPYAHEHU-
SIMH BBITTOJIHSICT IpakTHYeckre padoTtel. Kak nmpaBuio, oneHka «He-
yIIOBIICTBOPUTEIHHOY» CTABUTCS CTYACHTAM, KOTOPBIE HE MOT'YT IPO-
JOJDKUTH 00ydeHHe 0e3 JIOMOIHUTEIbHBIX 3aHATHH 110 COOTBETCTBY-
IOLIEH NUCLUIIIMHE.

Y4yeOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE o0ecriedYeHHe Y4eOHOH AUCHUILINHBI
OcHoBHas nuTeparypa:

1. apos, 0. N. Tepmogunamuka u terionepenava : yueonuk / FO. U. IllapoB. — HoBocubupck :
HI'TY, 2019. — 311 c. — ISBN 978-5-7782-4024-7. — Tekcrt : 3neKTpoHHBIN // JIaHb : 3JEKTPOHHO-
oubnmoteunas cucrema. — URL: https://e.lanbook.com/book/152148

2. OBunHHUKOB, 0. B. OcHoBBI TemnorexHuky : ydeOnuk / 0. B. Opunnnukos, C. JI. Enucrparos, 1O.
W. IllapoB. — HoBocubupck : HI'TVY, 2018. — 554 ¢. — ISBN 978-5-7782-3453-6. — TekcT : 37eKTpOoH-
Hbli // Jlanb : anekTpoHHO-OMOMHnoTeuHas cucrema. — URL.: https://e.lanbook.com/book/118139

3. TemromaccooOMeHHOE 000pyIOBaHUE MPEANPUATHH : yueOHOe mocodue / cocraButens JI. 1. Apra-
MOHOBa. — 3-¢ w34, gom. — Mbkesck @ MkeBckas I'CXA, 2019. — 156
c. https://e.lanbook.com/book/158594

4. OU3MKO-XMMUYECKHUE OCHOBBI MPOIIECCOB OYMCTKHU BOJIBI : yueOHoe mocodue / A. @. Hukudopos, A.
C. Kyreprun, U. H. Jlunynos, U. I'. IlepoBa. — Exatepunoypr : Yp®V, 2016. — 164 c. — ISBN 978-5-
7996-1618-2. — Tekcr : anexkTtpoHHbld // Jlanp : »nekTpoHHO-OmMOmmoreuHas cucrema. — URL:
https://e.lanbook.com/book/98427

5. Jlorunos, B. C. IIpakTHKyM 10 OCHOBaM TEIUIOTEXHUKH : yueOHoe nocodue / B. C. Jlorunos, B. E.
IOxHOB. — 2-e u3n., ucnp. u gon. — Cankr-IlerepOypr : Jlanp, 2019. — 128 ¢. — ISBN 978-5-8114-
3377-3.— Tekcr: onekrponHsii / Jlamp : snekTpoHHO-OMONIHMOoTeuHast cucrema. — URL:
https://e.lanbook.com/book/112679

6. OukoB, B. ®. ®usuko-maremarnueckue 3T06I ¢ Mathcad n UaTepHeT : yueOHOe mocodue / B. @.
Ouxkos, E. I1. Boromonosa, JI. A. IBaHOB. — 2-¢ u3n., ucnp. u gon. — Cankr-IlerepOypr : Jlanp, 2021. —
560 c. — ISBN 978-5-8114-2127-5. — Tekcr : aneKTpoHHbIH // JIaHb : 371€KTpOHHO-OMOINOTE Has CUCTE-
ma. — URL: https://e.lanbook.com/book/169115

7. TuroBa, JI. M. TeopeTuueckue OCHOBBI PHEProcOeperaroImux TEXHOIOTU : yueOHOe mocodue s
By30B / JI. M. TuroBa, A. X. Hyrmanos, U. F0. Anekcansiu. — 2-e usn., ucnp. — Cankr-IlerepOypr :
Jlamp, 2021. — 216 c¢. — ISBN 978-5-8114-6554-5. — Tekcr : anekTpoHHbId // JlaHb : 3IIEKTPOHHO-
onbnmoreunas cucrema. — URL: https://e.lanbook.com/book/159501

JlonmonHuTenpHas TuTEpaTypa:

8. OBumHHMKOB, 0. B. OcHOBEHI TemorexHuky : yaeOnuk / 0. B. Opunnanukos, C. JI. Enmucrparos, 1O.

W. IllapoB. — HoBocubupck : HI'TY, 2018. — 554 c. https://e.lanbook.com/book/118139
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9. Heuaes, E. II. JlabopaTopHbIii IPaKTUKyM IO TEXHHYECKOW TEPMOJMHAMMKE M TEIUIONepenaye :
yaebnoe mocooue / E. I1. Heuaes, A. U. IletpoB. — Mypmanck : MI'TVY, 2016. — 144 c. — ISBN 978-5-

86185-922-6. — Tekcr : anekTpoHHsld / Jlanb : snekTpoHHO-OMONHMoTeyHass cuctema. — URL:
https://e.lanbook.com/book/142623

10. bymryes, E. H. OCHOBBI MaTeMaTHYECKOT0 MOJICITMPOBAHUST XUMHUKO-TEXHOJIOTUYECKUX TIPO-
1eccoB Bogoobpadotku Ha TOC : yuebnoe nmocobue / E. H. BymryeB. — HBanoso : UTDY, 2018. — 168
c.— Tekcr: onextponnslii/ Jlamp :  3JeKTpOHHO-OMOIMOTeyHass  cuctema. —  URL:
https://e.lanbook.com/book/154549

11. JIrobumosa, JI. JI. TexHonorust mOArOTOBKU BOJBI JUIsl KOHTYPOB KOTJIOB, MAPOT€HEPATOPOB,

PEaKTOPOB U CUCTEM UX oOecrieueHus : yaeOHoe mocobue / JI. JI. Jlrobumona, A. C. 3aBopun, A. A. Make-
eB. — Tomck : TITY, 2009. — 293 c. — ISBN 5-98298-444-2. — Tekcr : anexTpoHHbIN // JIaHb : 37ek-
TpoHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/45149

12. [lapanos, B. . HuszkotemmieparypHasi ea’paiiyisi BOJbI B TEIUIODHEPTETHUECKUX YCTaHOB-
kax : moHorpadus / B. U. [llapamnos, O. B. Ilazymkuna, E. B. Munrapaesa. — YabsHoBck : Yl TV, 2020.
— 202 ¢. — ISBN 978-5-9795-2069-8. — TexkcT : anmexkTpoHHbIH // JIaHb : 31€eKTpOHHO-OMOIMOTEYHAs CH-
crema. — URL: https://e.lanbook.com/book/170652

13. Cunnnpiaa U.H., Taranosa B.A., 3y6osa H.I'. Texuomorus BogonoaroroBku. MeT. ykas. K
BhIN. 1a0.pad. BUTTuY, 2012, 16 c.
14. YcrunoB H.A. Jlerazamnus Bojabl HarpeBanueM. MeT. ykas. K BbIn. 1a6.pa6. BUTTuV, 2019,
16 c.
15. Ycrunos H.A. Jlerazamus Bo/ibl BAKyyMUpOBaHHeM. MeT. yka3. K BblIL. j1a0.pad. BUTTuy,
2019, 16 c.

16. YcrunoB H.A. O6e3xene3nBanue Bobl. MeT. ykas. K BbII. 11a0.pad. BUTTuY, 2019, 16 c.

MarepuajbHO-TEXHHYECKOE O0ecneyeHue y4eOHOM U CUUIIIMHbI
.HGKIII/IOHHBIG 3aHATUA MPOBOAATCA B CIICHUAIM3UPOBAHHBIX ayAUTOPUAX, OCHAIICHHBIX MYJIbTHUMC-

TUHAHBIM o0opynoBaHueM (aym.411).

O6opynoBaHue:

ABTOMaTU3UpPOBaHHOE paboyee MECTO MPEero1aBaTels:

Komnerorep ORION 215 - 1;

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

[Tpoektop Casio XJ-V2 — 1; Mukpodon Aceline AMIC-1 HacTonbHBINH-1; DKpaH HACTCHHBIN C 3JICK-
TPOIPUBOJIOM -1;

Jlutien3nonHoe U cBOOOHOE MporpaMMHOE olecrieueHrne oOIero u mMpoPecCHOHAIBHOTO Ha3Have-
Hus: MS Windows, MS Office Professional, Kaspersky Security.

JlaGopaTopHbIe U MPaKTHYECKUE 3aHATHS IPOBOAATCS B JabopaTopuu «TemnoTexHuka U TepMOInHa-
mukay (aya.318).

O6opynoBaHue:

KommiekT yueOHO-HarIaJHBIX TOCOOUH | IJIaKaToB;

KoMmiekT 1oKkyMeHTaluu, MeToJuuecKoe 00eceueHne;

Jlaboparopusiii creny TOT-TIIB nns ucnblTaHUS pa3IUYHBIX KOHCTPYKIUN TEIIIOOOMEHHUKOB;

JlaBopaTopHble YCTaHOBKH JIJIsl BBINIOJITHEHUS J1a00paTOPHBIX padoT:

1.Onpenenenue TEMIOEMKOCTH BO3AYyXa,;

2.0mnpeneneHne KpUTUYECKOTO THaMeTpa TEIIOBOM U30JIS1UY;

3.OnpezneneHne KPUTUIECKOTO Mepernajia JaBIeHUs] U KpUTHYECKON CKOPOCTH;

4.0Omnpenenenue ko3 PUIMEHTa TEIUIONPOBOJHOCTH CHIITYYUX MaTepHAalOB.

JlaGopaTopHblii cTeH T «TeXHOIOTHs OUUCTKU M 00€3BpEKUBAHUS IIPOMBIIIICHHBIX BHIOPOCOBY.
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Peanuzanusi KOMIIETEHTHOCTHOTO MO/IX0/1a B MPOIECCE U3YUCHUS AUCIUIUIMHBI TPEANOaraeT opra-
HU3ALUIO0 HHTEPAKTUBHBIX 3aHATHI. VIHTepaKTUBHBIE 3aHATUS IPOBOASTCS B BUJIE JIAOOPATOPHBIX 3aHATHI,
BO BpeMs KOTOPBIX 00ydarolniuecs: B HEMOCPEeICTBEHHOM KOHTAKTE C IIPEoiaBaTeieM OCBauBalOT MPaKTHU-
YECKHME HABBIKU MIPOBEJICHUSI SKCIIEPUMEHTAIbHBIX UCCIICIOBAHUM.

Y4eOHO-MeTOAMYEeCKNE PEKOMEHIAIUY 1JISI CTYIEHTOB
1. Yka3aHus 1715 NpoCaylInBaHus JEKIUN

[lepen HayagoM 3aHATHII BHUMATEIHHO O3HAKOMHUTHCS C YI€OHBIM IJIAHOM IPOBEICHUS JIEKIIUH U CTIHC-
KOM PEKOMEHIOBAaHHOM JINTEPATYPBHI.

Ilepen nocenieHMEM O4epEAHOM JIEKIIMM OCBEXXUTH B IIAMATH OCHOBHBIE KOHLEIIIUH IIPOUIEHHOTO paHee
Mmatepuaina. [lonroToBuTe npu HEOOXOMMOCTH BONIPOCHI ITpenoaaBaTento. He Hano onacatkces, 4To
BOIPOCHI MOT'YT OBITh IPOCTHIMHU.

Ha nexiun ocCHOBHOE BHUMAaHHUE CIIEAYET yIeNATh He (popMysaM U MaTeMaTHUYEeCKUM BBIKIIA/IKaM, a CO-
JIEpYKAHUIO U3Y4aEeMbIX BOIIPOCOB, OMPEEIICHUSIM U IIOCTAHOBKAM 3ajiau.

B npouiecce u3yueHus JEKIMOHHOTO Kypca HE00X0AMMO 110 BO3MOKHOCTH YacTO BO3BpAIAThCs K OC-
HOBHBIM ITOHATHSIM U METOJIaM PELICHUS 331a4 (37€Ch BO3MOKEH BIOOPOUYHBIH KOHTPOJIb 3HAHUM
CTYJICHTOB).

JXenarenpbHO NCIIOJIB30BATh KOHCIEKTHI JIEKIUHI, B KOTOPBIX HCIOJB3YETCs IPUHATAS MPENOJaBaTEIEM
cucreMa 0003HaueHUil.

Jliist 6osiee moapoOHOTr0 U3yUEHUs Kypca clieiyeT padoTaTh C peKOMEHA0BAaHHBIMU JIUTEPATYPHBIMU HC-
TOYHHUKAMH U BHOBb NOSBIIIOIUMUCS UCTOYHUKAMHU.

2. YKka3zaHus U1 y4acTUs B IPAKTUUECKUX 3aHATUAX

[lepen moceleHNEM YSACHUTh TEMY MPAKTUYECKOTO 3aHATUS U CAMOCTOSITEIbHO M3YyYUTh TEOpPETHYE-
CKH€ BOIPOCHI.

[TosyunTs y npenonaBaress 3aJaHUE Ha BBIIOJHEHUE MMPAKTUYECKOTO 3aJaHMs, KaK IPaBUiIO 3TO pe-
IIEHUE 3aJ[aydl [0 MPOWJEHHOMY JIEKLIMOHHOMY Marepuany. Pemenue 3agaun opopMUTh MUCBMEHHO HIIU
BBINOJIHUTH C MCIIOJIb30BAaHMEM KOMITBIOTEPA M MIPU HEOOXOIUMOCTH pacliedaTaTh U cIaTh MPENnoiaBaTesto
Ha MPOBEPKY.

Ilepen nmocemeHNeM yACHUTh TEMY MPAKTUYECKOTO 3aHATHS U CAMOCTOSITEIBHO M3YyYUTh TEOPETHUE-
CKH€ BOIPOCHI.

B koH11e 3aHATHS TpU HEOOXOIMMOCTH BBISICHUTD Y MPEINOJIaBaTelNsl HEICHBIE BOIIPOCHI.

OcHOBHBIE pe3y/IbTAThI BBINOJIHEHUS paOb0Thl HEOOXOJUMO pacreyaTarb.

3. Yka3zaHus JU1sl BBIIIOJIHEHUS J1a0OpaTOPHBIX paboT

Cobmtonate TpeOOBaHMS TEXHUKU 0€30MAaCHOCTH, Ul Yero MPOCIylaTh HEOOXOAUMBIE Pa3bsiCHEHUS
0 MIPABUIILHOCTH MOBEJIEHHS B Ta0OpaTOPUH.

[TonyunTts 3aaHue y mpernojiaBaTessl Ha BbINOJHEHUE JabopaTopHO paboThl. M3yunTs MeToanye-
CKO€ YKa3aHHUe IO €€ BHINOJIHEHUIO. BBIMONHUTE MpeayCcMOTpEeHHbIE U3MEPEHUS U 0OPMUTH OTUET B MUCH-
MEHHOM BHJIE B COOTBETCTBHH C TPeOOBaHUSAMHU METOAMUYECKUX yKa3aHHil. OTYeT caaTh Ha MPOBEPKY Ipe-
M0/IaBaTENI0 U OTYUTATHCS YCTHO, OTBEYAas Ha BOMPOCHI IIPEToAaBaTesIs.

[lepen BbIMOTHEHHEM JIaOOPATOPHOM pabOTHI MPOBECTH CAMOCTOATEIBHO MOATOTOBKY K paboTe H3y-
YUB OCHOBHBIE TEOPETUYECKUE TOJIOKEHUS, 3HAHUE KOTOPBIX HEOOXOAMMO JI OCMBICIIEHHOTO BBITIOJTHEHUS
paboTEHL.

B npouecce BbimonHEHHs pabOTHI cielyeT MOCTOSIHHO OOLIAaThCs ¢ MperoiaBaTesieM, He JI0IMycKas 1o
BO3MO>KHOCTH HETIPaBUJIbHBIX JEHCTBUIA.

OCHOBHBIE Pe3yJIbTaThl SKCIIEPUMEHTOB HE00X0AUMO 3a(PUKCUPOBATH B MMCbMEHHOM BH/IE.

[Tpu coaue 3adera o paboTe MOATOTOBUTH OTYET O MPOJIEIaHHON padoTe, Iie JOKHBI OBITh OTpaXe-
Hbl OCHOBHBIE P€3YJIbTaThl U BBIBOJIBI.

4. Yka3aHus AJis BBIIIOJTHEHUS CaMOCTOSITEIbHON pabOoThI



ITomyuuTs y npenopasaress 3aJaHUue U CIMCOK PEKOMEHIOBAHHOW JIUTEparypsl. M3yueHnue teoperu-
YECKUX BOIPOCOB CIIEAYET MPOBOAMTH MO BO3MOXKHOCTU CaMOCTOSATENIBHO, HO MPHU 3aTpyIHEHHsIX oOpa-
I1aThCs K npenogasarento. [1oAroToBuTs NUCbMEHHBIN OTUYET O NMPOJIeJIaHHON padoTe.

[Tpu BeINOTHEHUN (PPOHTAIBHBIX 3aJaHUH 110 YCMOTPEHHIO IIperoiaBaTens padoTa MOXeT ObITh Olle-
HeHa 0e3 NUCbMEHHOI0 OTYEeTa Ha OCHOBE OTBETOB Ha KOHTPOJbHBIE BOIPOCHI, IIPU YCIIOBUM aKTUBHOMU ca-
MOCTOATENbHOM paboThl. [10ArOTOBUTE OTBETH HA KOHTPOJIBHBIE BOIPOCHI.

MeTtoanyeckue peKOMEHAAUN 1JIsl IIpenoaaBaTeaen
1. Yka3zanus 15 IpoBeAEeHUS JEKIUN

1. Ha nepBoii BBOJHO# JIEKLIMU C/IeaTh 0OLIHiA 0030p copep:kaHus Kypca B OTMETUTh HOBBIE METOIbI
U TOJIXOJbl K PEIICHUIO 33/1a4, pacCMaTPUBAEMbIX B KypcCe, IOBECTH /10 CTYIACHTOB TpeOOBaHUS Kadeapsl,
OTBETUTDH HA BOIMPOCHI.

2. Ilpu moAroToBKe K JEKIUOHHBIM 3aHATHSIM HEOOXOIUMO MPOIYyMaTh IJIaH €ro MPOBEICHUs, COAep-
YKaHUe BCTYMUTEIbHON, OCHOBHOW U 3aKJIIOUUTENBHON YaCcTH JIEKIUH, O3HAKOMUTHCS C HOBUHKAMU y4eOHOMN
U METOAMYECKOW JIMTEPaTyphl, MyOIMKAIUAMU MEPUOAMYECKON IMEYaTH MO TEeME JICKIMOHHOTO 3aHSTHSL.
YTOUHUTH MJIaH MPOBEIEHUS CEMUHAPCKOIO 3aHATHS 110 TeMe JieKuuHu. llepen n3noxkeHneM TeKyuiero jek-
[IIOHHOTO MaTepualia HAIIOMHHUTh 00 OCHOBHBIX MTOTAX, JOCTHUTHYTHIX Ha Mpeabnymux Jekmusax. C aToi
IEIBIO 33]1aTh HECKOJIBKO BOIPOCOB aAYAUTOPUH U OCYIIECTBUTH BEIOOPOYHBIN KOHTPOJIb 3HAHUS CTYCHTOB.

3. B Xoz€e NEKIIMOHHOTO 3aHATHUS MPEnoJaBaTelib JOHKEH Ha3BaTh TEMY, YUEOHbIE BOIIPOCHI, O3HAKO-
MUTh CTY/ICHTOB C MEPEYHEM OCHOBHOW U JIOMOJHHUTEIHHOW JUTEPATyphl MO TeMe 3aHsThs. PackpeiBas co-
NepKaHue y4eOHBIX BOMPOCOB, aKIEHTUPOBATH BHUMAHHUE CTYJIEHTOB Ha OCHOBHBIX KaTErOpHsX, SIBICHUIX
U Tpolieccax, 0COOGHHOCTSIX UX MPOTeKaHus. PackpbIBaTh CYIIHOCTh U COJIEp’KaHUE Pa3IMYHBIX TOUYEK 3pe-
HUS ¥ HAYYHBIX [10JX0/I0B K OOBSCHEHUIO TeX WJIM UHBIX SBJICHUM U MIPOIIECCOB.

4. CnenyeTr apryMeHTUPOBAHO 00OCHOBATh COOCTBEHHYIO MO3HUIMIO MO CIIOPHBIM TEOPETUUYECKUM BO-
npocam. [IpuBoauTe npumepsl. 3a1aBaTh IO XOAY H3JI0KEHHS JEKIMOHHOIO MaTepralla puTOpUYECKUE BO-
POCHl ¥ CaMOMY JlaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET AaKTUBU3AIMHM MBICIUTEIHHON NIEATEILHOCTH
CTYJCHTOB, MOBBIIIEHNIO UX BHUMAHUS U UHTEpeca K MaTepually JeKIuu, ee cojepxkanuto. [IpenonaBarens
JIOJDKEH PYKOBOJUTH pabOTOM CTY/IEHTOB MO KOHCIIEKTUPOBAHMIO JIEKIIMOHHOTO MaTepuaia, MoJ4epKUBaTh
HE00XO/IMMOCTh OTPA)KEHUS B KOHCIEKTaX OCHOBHBIX MOJOXKEHUN M3ydaeMol TeMbl, 0c000 BBIJENss, KaTe-
ropuajbHbIN anmapar. B 3akiatouuTeNnbHOM YacTH JIEKIUMU HEoO0X0IuMo chopMyIupoBaTh OOIIKE BBIBOJBI
[0 TeMe, pacKphIBAIOIINE CO/IEP/KaHUE BCEX BOMPOCOB, MMOCTABICHHBIX B JeKIMU. OOBABUTH IUIaH O4epe-
HOT'0 IIPAKTHUYECKOTO 3aHATHUS, 1aTh KpaTKUE PEKOMEH Ialluy IO MOATOTOBKE CTYAEHTOB K ceMuHapy. Onpe-
JIeTUTh MECTO M BPEMsI KOHCYJbTALMU CTYIEHTaM, MOXKEJABIIMM BBICTYIIUTh Ha CEMHHAPE C JOKIaJaMH U
pedeparamu.

5. Ha mocnenneii nekuuu yaeauTh BpeMs 11t 0030pa Hanboiee BaXKHBIX TOJIOKEHUH, paCCMOTPEHHBIX
B Kypce.

2. YkazaHus JUIs IPOBEACHUS MPAKTUUECKUX 3aHATUI

[ToaroToBUTH TEOPETHUECKHE BOIPOCHI MIIH 3a/1a41, KOTOPbIE JOJKHBI BBITOJIHUTD CTYJEHTHI BOBPEMS
NPaKTUYECKOro 3aHATHA. [1oAroTOBUTH CIHMCOK JIMTEPATYPHBIX MUCTOYHUKOB, HEOOXOIUMBIX IS BBITOIHE-
HUS 337JaHUs U KOTOPBIE CTYJCHTHI MOT'YT HOJY4YUTh B OMOIMOTEKe MHCTUTYTA. [1oArOTOBUTH MepeueHb UH-
TEPHET-PECYPCOB, KOTOPbIE TOMOTYT B BBIIIOJIHEHUH MPAKTUYECKOro 3aaanusd. [locie noixydeHust oT4eT BhI-
MOJIHUTH MPOBEPKY U Ha CIEAYIOIIEM IMPAaKTHUECKOM 3aHATHH pa3o0paTh JOMYIIEHHbIE OMMOKHU U MOJCKa-
3aTh, KaK UX HEOOXOAUMO YCTPAHUTb.

YeTko 0003HAYUTh TEMY 3aHATHS.

OO6cyuTh OCHOBHBIE TIOHSTHS, CBS3aHHBIE C TEMOH.

B nporiecce pemienus 3a1a4 BeCTH JUCKYCCHIO CO CTYJEHTaMH O NMPaBHJIBHOCTH NMPUMEHEHUS Teope-
TUYECKUX 3HAHUM.

OTmeuarthb CTYJEHTOB, HauboJiee aKTUBHO YYaCTBYIOIIUX B PELICHNUH 33/1a4 U JUCKYCCHSIX.



B KOHIC NPAKTUKU 3aJaTh ayJUTOPHUU HECKOJILKO KOHTPOJIbHBIX BOIIPOCOB.

3. Yka3aHus Jij1s1 TPOBEICHUSI TA0OPATOPHBIX 3aHATHIM.

Cobumoiate TpeOOBaHUS TEXHUKU O€30MAaCHOCTH M IPOBOAUTH HEOOXOJMMBIE Pa3zbsCHEHHUS O IMpa-
BUJILHOCTH TIOBEJICHUS B JIa0OpATOPHUH.

[lepen BbIOTHEHUEM JIAOOPATOPHON pabOTHI MPOBEPUTH CTENIEHb TOTOBHOCTH CTYJCHTOB, HATOMHHTD
n O6CYI[I/ITB OCHOBHBIC TCOPCTUUCCKUC ITOJIOKCHUA, 3HAHUC KOTOPBIX H€O6XOI[I/IMO JIs1 OCMBICJICHHOI'O BBI-
MIOJTHEHUS padoT.

3a01aroBpeMEeHHO MPOBEPUTH PAOOTOCIIOCOOHOCTH JIA0OPATOPHBIX YCTAaHOBOK. Hanmuune meToude-
CKMX yKa3aHHH K MPOBEACHUIO JIAO0OpaTOpHBIX padoT. [loAroToBUTh MHAMBHIYaTbHOE 3a/IaHHE 10 YCTAaHOB-
K€ PEeKHMOB pabOTHI JIAOOPATOPHBIX YCTAHOBOK IS KaX/I0TO CTYJCHTa, B COOTBETCTBHE CO CIIMCKOM CTY-
JICHTOB.

B mpouecce BbinonHeHUs pabOTHI ClieyeT MOCTOSHHO OOINAThCS CO CTYJAEHTaMH, HE JOIMycKas 110
BO3MO>XHOCTH MX HEMPaBUIbHBIX JIEHCTBUH.

TpebGoBarb, uTOOBI OCHOBHBIE PE3YJIbTAThl IKCHEPUMEHTOB OBLIM 3a(UKCHpPOBAHBI CTYIEHTAMHU B
IINCBMCHHOM BU/IC.

[Tpu mpueme 3auera o padoTe TpeOOBATh OTYET O MPOJCIAHHON padoTe, I/ie JOIHKHBI OBITH OTpaKe-
HbI OCHOBHBIC PE3YJIbTAaThl U BBIBOABI.

4. YxazaHus 110 KOHTPOJIIO CAMOCTOSITEIbHOW PabOTHI CTYACHTOB

1. TTo ycmoTpeHuio mpenojaBaTenis 3alaHie Ha CaMOCTOATEIbHYI0 pabOTy MOKET ObITh MHAWBHIY-
AIBbHBIM WA (PPOHTATHHBIM.

2. Ilpu ucnonb30BaHUM WHIUBUAYAIbHBIX 3aJaHUil TpeOOBaTh OT CTYJIEHTAa MUCHMEHHBIH OTYET O
pojieNiaHHoM paboTe.

3. IIpn npumeHeHun (PpOHTAIBHBIX 33JaHUI BECTH KOJIJIEKTUBHBIE OOCYXAEHUS CO CTYIEHTaMHU OC-
HOBHBIX TCOPCTUYCCKUX MOJI0KEHHUH.

4. C uenplo KOHTPOJIS KauecTBa BHIIIOJHEHUS CAMOCTOSITENIbHON paboThl TpeOOBaTh MHAUBHUIyaJIbHbIE
OTYECThI (ZIOHYCTI/IMO BMECTO MMCbMCHHOI'O OTYCTA IPUMCHATh MHANBUAYAJIbHBIC KOHTPOJIBHBIC BOHpOCI:I).

[Tporpamma cocraBieHa B cooTBeTcTBUM ¢ TpeboBanusmMu OC HUAY MUOU n ydyeOHBIM IIaHOM
OCHOBHOM 00pa30BaTeIbHOM MporpaMMsl 1o HampasieHuto noarotoBku 13.03.01 TemnosHepreTuka u Tem-
JIOTEXHHKA.

Pabouyto mporpamMMmy cOCTaBWII: IOLIEHT \j/(/,-///{/ VYerunos H.A.

PenienzenT: moreHT 7 Koctun JI.A.

[Iporpamma omobpena Ha 3acemanmu YMKH 13.03.01 Termosnepretuka M TEIJIOTEXHUKA OT
15.11.2021 roga, mpotokos No2.
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