MUWHUCTEPCTBO HAVKHA U BBICIIET'O OBPASOBAHMSA
POCCHUMCKOU OEEPAILIUU

DeeparbHOE TOCYIAPCTBEHHOE GIOKETHOE 06pa30BaTEeIbHOE YUpexIeHE
BBICILIET0 00pa3oBaHus
«MarauTOropcKuii rocy1apcTBEHHB TEXHUYECKHIT yHuBepcuteT uM. I'.V1. HocoBay

YTBEPXJIAIC

J 7 ;Ipemop N3ouAC
s i /4/22‘2%’/“‘5 2 B.P. Xpamiuus
10.02.2023 r.

PABOYASI IIPOI'PAMMA JUCHUIUIAHBI (MOTY.JIST)

OCHOBBI BOJOIIOAT OTOBKH HA ITPOMBILIITEHHBIX
IIPEJIIPHATHAX

Hanpasrenne moarotoBky (CrenuambHOCTE)
13.03.01 TemnosHepreTuka U TEIIOTEXHUKA

HanpasnerHOCTS (IpOduIE/ClIeUATH3AIMS) TIPOTPAMMEI
OneproobecneyeHre IpeaAnpusTHii

YpoBeHb BBICIIEro 06pa30BaHus - GakanaBpuar

DopMma 00ydeHUs
OYHas

Wucruryt/ haxynsrer  VIHCTHTYT 3HEPTETHKH M aBTOMATH3HPOBAHHBIX CHCTEM

Kadenpa TennoTexHUYeCKHUX U YHEPTETHIECKHX CHCTEM
Kype 3
Cemectp 5

Maruuroropck

2023 rox



Pa6ouas nporpamma cocrasieHa Ha ocHOBe ®I'OC BO - 6akanaspuar 0 HalpaBICHUIO
noxrotoBkr 13.03.01 TemnosnepreTuka u TenuoTexsuka (npuxaz Munobprayku Poccuu ot
28.02.2018 r. Ne 143)

PaGowas nmporpamMma paccMoTpeHa ©  omoOpeHa Ha 3aceIaHmy xadenpsr

TennoTeXHUYECKUX H SHEPTETHIECCKUX CHCTEM
17.01.2023 r. mpotoxon Ne 5 %//’/
3aB. xadenpoit V E.I'. HemmopeHKo

Pabouas nporpamMma ogo6peHa metoamdeckoit komuccueirt UOuAC

10.02.2023 r. npotoxon Ne 7 / ;%
HpencezxaTe é/ﬂéé‘ B.P. Xpammux

Paboyas iporpamma cocTaBjieHa: >

CT. mperonasaTens Kapenpsl TudC /%/f% M.C. Cokonoa

r 4

Perensenr: &

3am. ravampauka [[DCT TTAO "MMK", >4 &l

KaHJ. TEXH. HayK e %».4 B.H. MuxaitnoBckuit

[ =
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3aB. kadeapoii E.T. ITGIHHOPCHKO




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

ensamMu ocBoeHuss IucHMIUIMHBL «OCHOBBI BOJOINOAIOTOBKM HAa IPOMBIIUICHHBIX
OPEANPUATHIX» SBISIOTCA HW3YyYEHHE CHCTEM BOJOIOATOTOBKH HSHEPreTUYECKUX OOBEKTOB
IPOMBIIUICHHBIX MPEANPHUITUN; H3yYEeHHE METOJIOB pacyeTa CHCTEM BOJIONOJIrOTOBKM Ha
CTausAX MPOCKTUPOBAHUS; U3yUYE€HHE METO/IOB MOATOTOBKU JOOABOYHOHN M MOAMUTOYHOIN BOJIBI,
U3y4yeHHEe METOZO0B OOpabOTKM OXJaXJarolled BOAbl OOOPOTHBIX CHCTEM BOJOCHAOXKEHHS;
npuoOpeTeHre 3HAaHUM 1O OpraHu3allMd M O0ECIEYEeHUI0 TPeOyeMbIX BOIHO-XUMHUYECKUX
PEKUMOB OOBEKTOB MPOMBILIUICHHON TEMJIOIHEPreTUKU; U3ydyeHHEe METOJ0B 00paOOTKH BOIbI
JUISL pa3JIMYHBIX YCIOBUN paOOTHI TETUIOIHEPTETHUECKOT0 000pYJOBAHNUS; H3yUCHHE OOIIUX CXEM
TEXHOJIOTUYECKOr0 Ipolecca MpU NPUMEHEHUU Pa3IUYHBIX METOAOB OOpaOOTKM BOABI AJISA
KOTEJbHBIX M TETJIOBBIX AIEKTPOCTAHLINH.

2 MecTo TMCUHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

Jucuumnuaa OCHOBBI BOJOMOJATOTOBKM Ha MPOMBIIUIEHHBIX HPEIIPUITUIX BXOJIUT B
gacTh yd4eOHOro TuiaHa (OPMUPYEMYIO0 yYacTHHUKaMU O0O0pa30BaTENIbHBIX  OTHOIICHHA
00pa3oBaTeNbHOI TPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMMBI  3HAHUS  (YMCHHS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUIUINH/ PAKTUK:

I'mpporasonnHamuka

dusuka

Xumust

Marematuka

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN JAHHON AUCLHUILIIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHUSI JUCIIUILTIH/TIPAKTHK:

TexHoMIOTHYECKNE SHEPTOHOCUTEITH TIPS ITPHSITHN

TenoBbie 3NEKTPUUECKUE CTAHIIUU

DHepreTukKa u SKOJIO0TUs

[TapoTypOuHHBIE YCTaHOBKH

[Ipou3BoICTBEHHAS-TEXHOJIOTHYECKAs TPAKTUKA

TemmosHepreTHYECKUEe CUCTEMBI IIPOMBIIIUICHHBIX MPEATPUATHI

TennmomaccooOMeHHOE 000pyIOBaHUE IPEATIPUATHI

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS
AUCHUILINHBI (MOAYJIS1) ¥ IIJIAHUPYeEMble Pe3yJIbTAThl 00yUeHust
B pesynbrare ocBoeHMs AUCUMIUIMHBI (Moayns) «OCHOBBI BOJOINOATOTOBKH Ha
OPOMBIIIICHHBIX — MPEANpUATUAX»  oOydarommiics  JOMKeH — 00safaTh  CIelyIoIUMU
KOMIETEHIMSIMHU:
Kox nnnukaropa WNHaukaTop TOCTHKEHUS KOMIIETEHIIUT

[IK-1 CrnocoGeH ydacTBOBaTh B OLIGHKE TEXHUYECKOTO COCTOSHUS, MOJAJIEPKaHUA M
BOCCTaHOBJIEHHUs pabOTOCHOCOOHOCTH TEIJIOMEXaHUYECKOTO 00OpYIOBaHUS MPOMBILIIIEHHBIX
TOC

IK-1.1 OneHuBaeT ypoBEeHb TEXHUYECKUX PELICHUI HAllPaBJIEHHBIX Ha ITOBBIILICHUE
3¢ EKTUBHOCTH PaOOTHI TEIIIOMEXAHUUECKOT0 000PYA0BaHUS

[1K-1.2 [IpoBoaUT ydeT M aHaIU3 TEXHUKO-DPKOHOMUYECKHX IOKazarene paboTsl
TETMJIOMEXaHUYECKOT'0 000pYI0BaHHUS




4. CTpyKTypa, 00b€EM U colepKaHNe TUCHUIINHBI (MOLYJI51)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacos, B TOM
qyuce:
— KOHTaKTHas paborta — 57,2 akaj. 4acoB:
— ayIuTOpHas — 54 akaJ. 4acoB;
— BHEAyIUTOpHAs — 3,2 aKaJl. 4acoB;
— caMocTosTenbHas pabora — 15,1 akan. yacos;
— B (hopMe MpakTUYIeCKoi moaroToBku — 0 akaj. yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast ) =
o | vonraxTHAs pabora E QE ®dopma TeKyILero
Paszen/ Tema % (B axaz. yacax) E > Bun 5 KOHTPOJIS Kon
J— : g O | caMOCTOATENBHOH | yCTIeBAEMOCTH U KOMITETEHIIHH
@) 2 £ paboTs MIPOMEKYTOYHOM
Tex. mab. | MpaKT. zZ'9 aTTecTalyy
3aH. 3aH. | O &
1. Pazgen 1. Hcrounuku
3arps3HEHHUS MIapOBOSIHOTO
tpakta TOC.
ITpopaboTka
JICKITMOHHOTO Hanuune
MaTepHaa; KOHCIIEKTOB
1.1 TexHOIOTHUECKHE 5 2 4 2 2 IMOJITOTOBKA K JIEKIIMI; cmada I1K-1.1,
MOKAa3aTeJIM KauyecTBa BOJIBL. BBITIOJTHEHUIO oT4eTa 1o [K-1.2
nabopaTopHO nabopatopHon
paboTsl. pabore.
IIpunoxenne 1.
HWroro no pazaeny 2 4 2 2
2. Paznmen 2. IlpensapurtenbHas
ouncTKa Bojbl Ha BITY.
[IpopaboTka
JIEKLIUOHHOT'O Hanuuue
Marepuana; KOHCIIEKTOB
2.1 Meronpl OCaXKIECHUS: MOATOTOBKA K JICKIIMH; caaya K-1.1
KOaryJsiius, 2 2 2 1,1 BBIIOJIHEHHUIO oT4era 1o K1 2’
U3BECTKOBAHMUE. nabopaTopHOi 1a00paTOpHOI '
paboTHL. paboTe; mpoBepka
Pewenue PI'P. BoInosiHeHus: PI'P.
5 IIpunoxenne 1.
[IpopaboTka
JIEKLIUOHHOT'O Hanuuue
Marepuana; KOHCIIEKTOB
2.2 Ouncrtka oT MOATOTOBKA K JICKIIMH; caaya K-1.1
B3BELIEHHBIX npumecen 2 2 2 2 BBINOJIHEHUIO oTYeTa 1o K1 2’
METOJOM (QUIBETPOBAHHUS. nabopaTopHOI 71a00paTOpHOI ’
paboThI. pabore; IpoBepKa
Pewenue PI'P. BoinosiHeHus1 PI'P.
IIpunoxenne 1.
HWroro no pazneny 4 4 4 3,1
3. Pazgen 3. OO6paboTka BOIBI
METOAAMHU HOHHOTO OOMEHA.




[TpopaboTka

JIEKIIMOHHOTO Hamnuue
31 MonooOmeHHbIE !
Marepuana; KOHCITIEKTOB
MaTCPHAII. IIOATOTOBKA K JeKIUH; craya
Na-xarnoHupoBaHue, ’ I1K-1.1,
2 4 4 2 BBITIOJTHEHUIO oTYera 1o
H-katnonupoBanue, . . IK-1.2
nabopaTopHO’ 1a00paTOpHOI
TEXHOJIOTHS, pEreHepalus
UTHTPOB pabotsl. Pemenue | pabore; mpoBepka
POB- PI'P. Ilpunosxenue | Beinonnenust PI'P.
5 1.
ITpopaboTka
JIEKIIMOHHOTO Hamuue
3.2 AHUOHUPOBAHUE BOJBI. MaTepHana; KOHCIICKTOB
Ob6opynoBanue, MOJIrOTOBKA K JIEKIIMH; caya MK-1.1
TEXHOJIOTHYECKHE  CXEMBI 2 2 2 2 BBITIOJTHEHUIO oTYera 1o TTK 1' 2’
YMSATYCHUS] U XUMHYECKOTO nabopaTtopHoOi nabopaTropHoOi '
o0eccoMBaHMSI. pabotsl. Pemienue | pabore; mpoBepka
PI'P. Ilpunosxenue | Beinonnenus: PI'P.
1.
Hroro no pazzpery 4 6 6 4
4. Paznen 4. Ynanenue U3 BOJBI
PacTBOPEHHBIX I'a30B.
ITpopaboTka
JIEKLIUOHHOI'O Hanvuue
Marepuana; KOHCIIEKTOB
4.1 Metoapl  ynaleHHS IMOJITOTOBKA K JIEKIIMI; crada MK-1.1
pacTBOpEHHBIX Tra3zoB u3| 5 2 2 2 2 BBINOJIHEHUIO OTYEeTa MO K 1' 2’
BOJIBI. nabopaTopHOM nabopatopHon '
pabotsl. Pemenue | pabore; mpoBepka
PI'P. Ilpunoxenne | Bemmonnenus PI'P.
1.
HWroro no pazneny 2 2 2 2
5. Pasmen 5. Be3peareHTHbIC
METOIbl TMOJATOTOBKA BOJABI B
cxemax BITY.
[IpopaboTka
JIEKLIUOHHOT'O Hanuuue
Marepuana; KOHCIIEKTOB
51 Tepmuueckoe p ’ .
MOATOTOBKA K JICKIIMH; caya I1K-1.1,
obecconuBaHue BOIBI B 2 2 2 2
BEITIOJTHEHHTO oT4era 1o IK-1.2
UCTIAPUTEIISIX. . .
5 nabopaTopHOi 1a00paTOpHOI
paboTHI. pabore.
IIpunoxenue 1.
[TpopaboTka
5.2 MemOpaHHbIE METOMBI pop Hannune
JIEKIITUOHHOTO I1K-1.1,
00paboTKH BO/JIBI, 2 2 KOHCIIEKTOB
N MaTepuaia. . IK-1.2
o0OpatHbIii ocMocC. JICKIIHUH.
IIpunoxenne 1.
HWroro no pazaeny 4 2 4 2
6. Pasmen 6. OOpaborka
OXJIAXKAAIOIEH BOJBI 000POTHBIX
CHCTEM BOJOCHAOKEHS
6.1 Meroasl 00pabOTKH [TpopaboTka Hasmmaue
OXJaXKJaromeld BOAbI B JIEKITUOHHOTO T1K-1.1,
5 2 2 KOHCIIEKTOB
000POTHBIX cucremax Mmarepuaia. N MK-1.2
JICKIIHUH.
BOJIOCHA0XEHHSI. IIpunoxenne 1.
Wroro no pazaeny 2 2
Wroro 3a cemectp 18 18 18 15,1 JK3aMeH
HToro no gucLUIINHE 18 18 18 15,1 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlns pelieHns: NpeJyCMOTPEHHBIX BUAOB yuyeOHOM pa®OThI MpU M3YyYEHUU AUCLUIUINHBI
«OCHOBBI BOAOIIOATOTOBKHU Ha IMPOMBINIJICHHBIX HNPCAIIPUATHAX> B KAaUCCTBC O6pa3OBaTCJIBHBIX
TEXHOJOTMM MWCIONB3YIOTCS Kak TpaJMLUOHHBIE, TAaK M MOIYJbHO-KOMIIETEHTHOCTHBIC
TCXHOJIOT'UH.

IesnssmMu 0Opa3oBaTeNnbHBIX U MHOOPMALIMOHHBIX TEXHOJIOT MM SIBJISIOTCS:

¢ AKTUBU3UPOBAHUC MBIIIIJICHU OGy‘IaIOH_II/IXCSI;

* (hopMHpOBAHUE HHTEPECA K U3y4aeMOMY MaTepHaiy;

* Pa3BUTHUE UHTEIJICKTA U TBOPUYECKHUX CIIOCOOHOCTEH 00YJarOIIMXCSI.

JIeKIMOHHBII MaTepuall 3aKpeIuisieTcss Ha JIabopaTopHBIX paboTax, rie IpUMeHseTcs
COBMECTHAsl JEATEIbHOCTh CTYACHTOB B TPYIIE, HApaBleHHAs Ha pelieHue oOmiel 3amadu
IyTEeM CJIOXEHMs pe3yabTaTOB MHIMBUAYaJbHONM pPabOThl WieHOB rpymmbl. s pa3BUTUSA U
COBEPIIECHCTBOBAHUS KOMMYHHKATUBHBIX CIIOCOOHOCTEH CTYIIEHTOB OpraHU3yHOTCS
IPAaKTUYECKHE 3aHATUS B BHUJE AMCKYCCHUH, aHajaM3a peaJbHBIX MPOOJIIEMHBIX CHUTyalud U
MEKIUCUUIUTMHAPHBIX CBS3€H W3 PA3MYHBIX OOJAacTel B KOHTEKCTE pellaeMoil 3amadym.
[Tepenaua HEOOXOAUMBIX TEOPETHUUECKUX 3HAHUM UM (OPMHUpPOBAHUE IMPEICTABICHUNA MO KypCy
IPOUCXOAUT C MPUMEHEHHEM MYJIbTUMEIUNHHOro oOopynoBaHus. Ha 3aHATHSIX BHenpsioTCs
Takue WH(POPMALMOHHBIE TEXHOJOIWH, KaK MCIIOJIb30BaHME 3JIEKTPOHHBIX WU3JaHUN (UYTEeHHE
JEKUUH € MCIOJNb30BAaHUEM ClIali-IPE3EeHTalMi, AJIEKTPOHHOIO Kypca JeKUul, rpaduyeckux
00BEKTOB, BHUIEO- M ayauo- marepuanoB (uepe3 HWurepner). CamocTosiTesnbHas padboTa
CTUMYJIMPYET CTYAEHTOB K CaMOCTOSITEJIbHOM MNpopadOTKE TEeM B MPOLECCe HANKUCaHUs
pedeparoB, MOATOTOBKM K JUCKYCCUSM, K KOHTPOJBbHBIM paboTaM M TECTUPOBAHUIO. DTaIlbI
[IO3HABATEJIbHON JIEATEIIbHOCTH CTYJEHTOB IMPEAIOJAraloT IOCIEA0BaTENbHO IOCTAaHOBKY
UHTEpecylollel UX MpoOJeMbl, BBIIBUKEHNUE TUIOTE3 MPH €€ PELICHUHU, BBIPAKEHUE PELICHUS
THUIIOTE3bl HAYYHBIM SA3BbIKOM, a TAKXKC pCajin3dalursd INPOJAYyKTa B BUAC Hy6JII/I‘~IHOFO BBICTYILJICHUA,
JOKJIaa uiau  1npe3eHTanuu. KoppeKTHpoBKM 00pa30BaTeNBbHOrO Ipoliecca MPOXOAST C
UCTIOJI30BaHUEM  OOpaTHOM CBSA3M MEXIYy IpenojaBareleM U OOydJalomMMHUCS Ha

TAATTAYTITIT MATTTTAYr A MOTAATAA TTIATT MATAYITITAR S TT TTIA AR FAATAY TNATTITT AR A TAATIAIA A TTA

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI padoThl 00y4aroImmMxcst
[Ipencrasneno B mpunoxxeHuu 1.

7 OuneHovnblie cpeacrea AJisl IPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIHUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. KonsuioB, A.C. BomomoaroroBka B 3HepreTuke: ydeOHOe mocoOwe st By30B /
KomnsutoB A.C., JIaBeirua B.M., OukoB B.®. - Mocksa: M3narensckuii mom MOU, 2017. - ISBN
978-5-383-01115-7. - Tekcrt: anexrponHusiit // DBC "KoncynbsTant cryaenta": [cait]. - URL :

https://www.studentlibrary.ru/book/ISBN9785383011157.html

2. [lepBoB, A.I'. TeXHOJIOTMHM OYKCTKHU MPUPOIHBIX BOJ: YueOHoe u3nanue / [TepBos A. T
- Mocksa: 3narensctBo ACB, 2016. - 600 c. - ISBN 978-5-4323-0149-9. - TekcT: 31€KTPOHHBIN
/I OBC "Koncynbrant crymenta": [caiir]. - URL:

https://www.studentlibrary.ru/book/ISBN9785432301499.html

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. TonmaueBa, B.®. ®u3nKko-XxUMUYECKHE CITOCOOBI BOJONOATOTOBKH: KOHCIIEKT JIEKITUMN:
yueOHOoe nocobue / B.®. TonmmaueBa. Maruuroropck: MI'TY, 2013. 1 37eKTpoH. ONT. AUCK
(CD-ROM). 3ar. ¢ turyn. skpana. URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=922.pdf&show=dcatalogues/
1/1118918/922.pdf&view=true



https://www.studentlibrary.ru/book/ISBN9785383011157.html
https://www.studentlibrary.ru/book/ISBN9785432301499.html
https://magtu.informsystema.ru/uploader/fileUpload?name=922.pdf&show=dcatalogues/1/1118918/922.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=922.pdf&show=dcatalogues/1/1118918/922.pdf&view=true

2. TpuropweBa, JI.C. ®usuko-xMMHUYeCKas OIEHKA KadecTBa M BOJOIOATOTOBKA
npupoaubix Box / I'puropeeBa JI.C. - Mocksa: Mzmarenscteo ACB, 2011. - 152 c. - ISBN
978-5-93093-802. - Tekcrt: anextponusiii // DBC "KoncynbTant cryaenta’: [caiit]. - URL:

https://www.studentlibrary.ru/book/ISBN978593093802.html

3. aunesa, E.}O. BogomoaroroBka u XUMusI BOJIbI: y4eOHO-METOIMIECKOE TT0CoOue 1Jist
By30B / E.1O. lllauneBa. — 4-¢ usn., crep. — Cankr-IlerepOypr : Jlans, 2021. — 104 c. — ISBN
978-5-8114-8005-0. — Texkct: anekTpoHHbIH // JIaHb © 3JIEKTPOHHO-OMOIMOTEUHAS CHCTEMa. —
URL: https://e.lanbook.com/book/171891

4. ®por, b.H. Bogonoaroroska: Yue6. mis By3oB / @por B.H., [TepsoB A.I'. - Mockaa:
WznarensctBo ACB, 2015. - 512 c. - ISBN 978-5-93093-974-3. - Tekct: anexkrponnsiii // 9bC
"Koncynbrant cryaenra": [caitt]. - URL :

https://www.studentlibrary.ru/book/ISBN9785930939743.html

B) MeTonuyeckue ykazaHusi:

1. ToamaueBa, B.®. ®Ou3nKO-XUMHUYECKHUE CIIOCOOLI BOAOMIOATOTOBKH: METOIUYCCKHUE
yKa3aHus I CTYACHTOB IO MOJATrOTOBKE K TMpakTHueckuM pabotam / B.®. Tommauesa.
Marnuroropck: MI'TVY, 2013. 1 anekrpos. ont. auck (CD-ROM). 3aru. ¢ Turya. skpana. URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=1534.pdf&show=dcatalogues
[1/1124300/1534.pdf&view=true

Maxkpoo6bekT. TekcT: anekrponnsiii. CBenenus noctynusl Takke Ha CD-ROM.

2. CoxomnoBa, M.C. Omnpenenenue nmokasaTesneil KauecTBa BOABI: METOJANYECKIE YKa3aHUS
K JJabopaTopHOii paboTe 1o quciurinie «OU3uKo-XUMHUYECKUE OCHOBBI

BOJONOArOTOBKM». — Marnuroropck: M3n-so Marauroropck. roc. TexH. yH-1a uM. ..
Hocosa, 2019. - 17 c.

3. JIrobumosa, JI.JI. UHkeHepHBbIE pacueThl B BOJONOATOTOBKE IMAPOBBIX M BOJIOTPEHHBIX
KOTJIOB: yueOHoe nocobue / JIJI. Jlrobumosa, A.C. 3aBopuH, A.A. TamuisikoB. — Tomck @ TITY,
2009. — 133 c¢. — ISBN 5-98298-453-1.— Tekcr: onekTpoHHsiii //  JlaHs:
JIEKTPOHHO-OMOIMOTEYHAS CHCTeMA, —

URL.: https://e.lanbook.com/book/45148

r) IIlporpammHuoe ob6ecnieuenune u UHTEpHET-pecypcnl:

IIporpamMmMHoe oGecrieueHue

HaumenoBanue [10 Ne norosopa CpOK JICHCTBYSI JIUTICH3UH
7Zip CBOOOTHO pacIpocTpaHsIeMoe 0eccpoyHO

FAR Manager CBOOOJIHO  PACHIPOCTPAHIEMOE OECCPOUHO

MS Office 2007 |, 135 o1 17.09.2007 Gecepoaro
Professional

Linux Calculate CBOOOJTHO  pacIpoCTPaHsIEMOE 0ecCpoUHO

IIpodeccnonasibHbie 0a3bl JAHHBIX 1 HH(POPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
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9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIHTILIHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe AUCIUTUINHBI BKITIOUACT:

Y4ueOHble ayIUTOPUH JUIA MPOBEACHUS 3aHATHIA JICKIMOHHOTO THIA: MYJIbTUMEINHHBIC
CpeCTBa XpaHEHUs], IIepelaul U IPeACTaBICHUs HH(OPMALIHH.

VY4aeOHas ayauTOpus Ui MPOBEACHUS TabOpaTOPHBIX paboT (JTabopaTopHsi TOIUIMBA U
XMMBOJIOOJIOTOBKH): KOMIUIEKC J1a00OpaTOpHBIX YCTAaHOBOK II0 H3YYEHHUIO CBOICTB BOJIBI;
KOMIUIEKC JIa0OpPAaTOPHBIX YCTAHOBOK IO HW3YYEHUIO (U3NYECKUX M XUMHUYECKUX CBOMCTB
BEIIIECTB; BBITSKHOMU 1IKa(; 1€4Yb; BEChI JIEKTPOHHBIE, MUKPOCKOIL.

VY4eOHblE ayIWTOPUHM JUIS TPOBEACHUS TNPAKTHUYECKUX 3aHATHH, TPYIIOBBIX U
UH/IMBUYaJIbHBIX KOHCYJIbTAllMH, TEKYIIEro KOHTPOJS M IMPOMEXYTOUHOM aTTecTaluu: J10cKa,
ML

[lomemenuss I8 CaMOCTOSITEIbHOM — pabOThl  OOyYaroLUXCsA:  MEPCOHAIbHBIE
kommbioTepsl ¢ makerom MS Office, Beixozom B MHTEpHET M ¢ JOCTYIIOM B 3JCKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[lomemenne Ui  XpaHeHHS ©  NPO(PUIAKTHYECKOTO OOCTYKHMBAaHUS Y4€OHOTO
000pyIOBaHUS: CTEIUIAXKH, CEHPbI AT XpaHEeHUs! y4eOHOro o00py0BaHUs, UHCTPYMEHTHI IS
NEMOHTA TABONATONHOTO 0OONVIIORAHNS.
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ITpunoxxenue 1
6 YueOHO-MeTOIH1YeCKOe 00ecTieYeHne CAMOCTOATEIbLHOH PadoThl 00y4arouXcst

CamocrosTenbHas paboTa CTUMYIUPYET O0y4aromuxcs K mpopaboTke TeM B Ipolecce
HOATOTOBKH K JIAOOPATOPHBIM U MPAKTHYESCKUM 3aHSTHUSIM M OCYIIECTBIISCTCS:
® BO BpCMA ayAUTOPHBLIX MPAKTUYCCKUX 3aHSITI/II71;

® [I0Jl KOHTPOJIEM TMpernoaaBaresis B (OpMe IUIAHOBBIX KOHCYJBTAIMHA, TBOPYECKHX
KOHTAKTOB.

OrneHOUYHBIE CpEACTBA JUISI TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH, IPOMEKYTOUYHOM
aTTECTAIMU 110 UTOT'aM YCBOCHHUS AUCIUILUINHBI BKIFOYAIOT B CEOSI:

® TECTHI JUISl CAMOTIPOBEPKH;

® BBINOJIHEHUE pacYeTHO-TpaduIecKoil paboTHI.

IlepeyeHb BONPOCOB I TECTUPOBAHMS M TEKYIET0 KOHTPOJIA

Hpouecc MNOATOTOBKHU TCNJIOHOCUTE/IA Y HCTOYHHMKA TENJIOTHI COCTOUT U3 TPEX
mocCjaea0BaTEC/JIbHbBIX onepaunﬁ:

1) MexaHu4YecKasi OUYUCTKA; 2) neaspanysi;  3) U3BECTKOBAaHUE

1) MeTox ocaxacHus; 2) OCBETJICHHUC; 3) neaspanus

1) MexaHHyecKasi OUMCTKA; 2) XuMudeckas oopabotka; 3) neaspanus

o Q=i =

1) nonnuTkKa; 2) nepuoanyuecKas MpoIyBKa; 3) neaspanus

Yiajenue razoB U3 MUTATEILHON UM MOAINNTOYHONH BOALI HA3LIBAIOT:

HecopOuueii

Jeaspanuen

JlexapOonu3anuen

O|Q|=| >N

Jucconuanyeit

BeanunHa NOANMTKY 3aKPBITHIX CUCTEM TeNJIOCHAOKeHUsI IPUHUMAETCS
paBHOIi:

0,25 % B yac oT 00beMa BOABI B CUCTEME TEIIOCHAOKEHHS

0,25 % B yac oT 0ObeMa BOJBI B KOTJIOArperaTax

0,25 % B yac oT 0OBeMa JieadpaTopHOro Haxa

oQ|wE > w

0,75 % B yac oT 06beMa BobI B TPYOOIIPOBOAAX

IIpu kakom 3Havenun pH npoucxoauT cMeHa oKpacku uHAUKaTopa OD
(¢penondranenna), npu onpeaeseHnu mea04HocT Boabl g no Od:

npu pH ~ 4,0

npu pH ~ 5,5

npu pH ~ 7.0

o Q=i &

npu pH ~ 83

IIpu kakoMm 3HayeHun pH npoucxoauT cMeHa okpacku nHaukaropa MO
(MeTHI0pPaHIK), IPH onpeeeHuH mea09HocTu Boasbl v mo MO:

npu pH ~ 4,0

mpu pH ~ 55

npu pH ~ 7,0

oQ@|»| o9

npu pH ~ 83

7KecTKOCTHIO BOABI HA3BIBAIOT:

> | o

CymmapHoe kosmdecTBo cojepxkanuxcsd B Boge noHos OH - u HCO3 -,




BBIPAXKCHHOC B MUJIJTUTPpaMM-OKBHUBAJICHTAaX B KMJIOI'PaMME€ WJIU JIMTPEC

¥ +
CyMmMapHO€E KOJIMYECTBO coJiepkaliuxcs B Boae katnoHoB H™ u Na', BepaskeHHOE B
MWIIMTPAMM-3KBUBAJICHTAX B KMJIOTPaMMeE MJIU JIUTPE

2+ 2+
CyMMapHO€E KOJIMYECTBO CO/ICpKAIINXCS B BoJie KaTuOHOB Ca“” u MQ“', BeIpaxkeHHOE
B MIJUTUTPAaMM-3KBHUBAJICHTaX B KUJIOTPAMME WJIH JIUTPE

O

+ -
CyMMapHOe KOJIMYeCTBO cojeprkamuxcs B Boje nonoB H' u OH', BeipaskeHHOE B
MUJUIMTPAMM-SKBUBAJIEHTaX B KUJIOTpaMMe WIH JINTPE

BpemeHHOI KeCTKOCTHIO HA3bIBAKOT

Kapb6oHaTHy10 %KECTKOCTb

HekapOoHaTHYIO )KECTKOCTh

Cynb}aTHyI0 KECTKOCTb

O|Q|wm |

KanbuueByro »KeCTKOCTh

oo

Hpouecc OonpeacJeHus ;KECTKOCTH BOAbI 3AKJIIYIACTCA

>

B nocrenennom nobasiennu k orMepenHou nopuuu Bojbl 0,1 H. umu 0,01 H.
pactBopa NaCl

B nocrenennom nobasiennu k orMepenHou nopuuu Bojbl 0,1 H. umu 0,01 H.
pacTBopa aMMHayHO-0ydepHoil cMecn

B nocrenennom nobapiennu k orMepenHoi nopuuu Boasl 0,1  H. unu 0,01 H.
pacTBopa TpuiaoHa b

B nocrenennom nob6asiennu k orMepenHou nopuuu Bojbl 0,1 H. umu 0,01 H.
pacTBOpa KHCJIOTHI

IIponecc onpenesieHns MEJT0YHOCTH BOABI 3aKJIHOYAETCH. ..

B nocrenennom nobasiennu k orMepenHou nopuuu Bojbl 0,1 H. umu 0,01 H.
pactBopa NaCl

B nocrenennom go6aBieHun k otMepeHHoi nopiuu Boasl 0,1 H. wim 0,01 H.
pacTBOopa aMMHauyHO-OypepHOl cmecH

B nocrenennom no6asnenuu k orMepeHHoi nopiuu Boas! 0,1 H. wum 0,01 H.
pactBopa TpuioHa b

B nocrenennom no6asnenun k otMepeHHoi nopiuu Boas! 0,1 H. mium 0,01 H.
pacTBopa KHUCIJIOTHI

UTo He HCNOJIB3YyeTCs B KauecTBe KoaryJisaHTa B ocBetiurese BTU?

Al(SO2)s

NaCl

Ca(OH),

o|alw|>|s

FeSO4

HN3BecTkOBaHHE BOIBI INPUMEHSIOT B CJIyYasix.

Korna He00X0aMMO CHU3UTE MIEIOYHOCTH MUCXOIHOM BOJIBI

KOTI[E[ HCO6XOI(I/IMO YBCJIUYUTH HICJTIOYHOCTDH HCXOOHOM BOJBI

KOTI[E[ HCO6XOI(I/IMO CHHU3UTH HCKap6OHaTHy10 ’KECTKOCTb MCXOHOM BOIBI

olo|w|> =

Korga He00X01MMO yBETMUUTh KapOOHATHYIO )KECTKOCTh MCXOHOM BOJIBI

Na—KaTHOHMTOBBIE (PUJIBLTPHI CJHYKAT:

JUis duibTpanuu BoIbl 4epe3 HOHBI HATPHS

Jlnst ymsirueHust BoJibl MyTEM KaTHOHHOTO 0OMeHa

Jlns pactBopennst NaCl B ciioe katnonuTa

o|O|w|>|g

I[J'I}I MPOAJICHUSA CPOKaA CJ'Iy)KGBI KOTJIOArperaToB




IIponecc HATPUIi-KATHOHMPOBAHMSA B KOTEJIbHbBIX HCIOJIb3YyeTCs

Jns ynanenust u3 Bojibl kKaTuoHoB Na +

Jns ynanenus u3 BoJbl pacTBOpeHHBIX ra3oB CO;

Jlna ynanenus uz Boasl voHoB OH- u HCOs-

O|Q|w|> |5

7T 7F
s ynanenust us Bojbl katnoHoB Ca”™  u Mg

Yto HCIIOJB3YETCHA B KAYECTBE pearcHra AJid IPpUroToBJICHUA

14 pereHepanMoHHOro pacrpopa st Na-kaTHOHUTOBOr0 puabTpa?

A NaOH

B NaCl

C NazPO, - 12 H,O

D Na,CO3

15 Texnonornyecknii nukJ Na-KaTHOHMTOBOTO (PUJIBTPA COCTOUT M3...

A OubTpalyu, pereHepannun, OTMbIBKU (GUIbTPa OT MIPOAYKTOB PEreHEepallnu,
B3PBIXJICHHS

B Ckopoctu (puibTpanuu, pereepamuu, OTMbIBKH (PUIBTpa OT MPOTYKTOB
perexHepaium, 1 CHoBa CKOpocTu (UIbTpauu

C YMsArdenus, B3phIXJICHHUs] KATHOHUTA, pEreHepalii, OTMBIBKH (PUIBTpa OT
IPOJYKTOB PEr€HEpallii, 1 CHOBA YMATYEHHUSI

D B3pbixinienusi, pereHepaiu, OTMBIBKH (QHIBTpa OT MPOJYKTOB pereHepaluu, u
CHOBA B3PbIXJICHUS

16 VYXxyauienue ruipoAHHAMHYECKOI XapaKTePUCTUKHU CJIOSI KATHOHUTA
00yCJIOBJINBAET

A CHIKeHNe cKopocTy GUIbTpaluu

B CHIDKEHUE BBICOTHI 3arPy3KH KATHOHUTA B (PHIILTP

C CHmxkenue crenenu ucnoiabizoBanus JJOE (nnnamudeckoii 0OMEHHOIN eMKOCTH)

D CHMKEHHUE YAEIbHOT0 pacxojia BoJIbl uepe3 GpuibTp

17 Han6oJ1ee 53K0HOMUYHBIN TeMNIEePATYPHBIN pesKUM padoThl HCTOYHUKA
TEIUIOTHI 10 PACcX0y TeNJIOHOCHTEJISI HA MOANUTKY TelJI0CeTH

A 95/70

B 105/70

C 130/70

D 150/70

18 TemnepaTypa BoAbI OC/Ie XMMBOI00OYHCTKH, HA BXO/I€ B /1eadpaTop J0JKHA
OBbITh

A ~50°C

B ~55°C

C ~60°C

D ~65° C

19 O01mas KecTKOCTh BO/bI ISl KOTJIOB € eCTeCTBEHHON HMPKYJIsineil He 10/2KHA
NMPeBbIIATH

A 1 MKT-3KB/KT

B 10 MKT-9KB/KT

C 100 MKT-9KB/KT

D 1 Mr-sKB/KT




20 3navyenue pH BoabI ISl KOTJIOB € €CTECTBEHHON HUPKYJISLUEN He 10/KHO
NMPeBbIATH

A pH=55 + 0,1

B pH=7,0 = 0,1

C pH=83 + 0,1

D pH=9,1 + 0,1

21 Coaep:xkaHue pacTBOPEHHOT0 KHCJI0PO/a B Bojie MOCJIe eajpaTopa st KOTJI0B
€ eCTECTBEHHOW IUPKYJIsIIIUeil He J0JI2KHO NPeBbIIIATH

A 0,1 MKr/kr

B 1,0 MKI/KT

C 10,0 MKr/Kkr

D 100 MKr/Kr

29 3navyenue pH BoabI Uil NOANUTKH TEMJIOBBIX ceTeill IIPH 3aKPbHITOM cucTEeMe
TEIMJIOCHAOKEeHU S

A pH=55 + 0,1

B pH=7,0 = 0,1

C pH=83 + 0,1

D pH=9,0 + 0,1

Hepeqeﬂb BOIIPOCOB AJIA MMOATOTOBKU K IK3aMECHY

Pazgen 1. Tema 1.1
1. McToyHuKH 1 XapaKTEPUCTHKA 3arps3HeHUI napoBosHoro Tpakta TOC.
2. OcHOBHBIE TpeOOBaHMS K KadecTBY NHUTATENbHON BOJABI TApOBBIX KOTJIOB H
[TOITMTOYHOM BOJBI TEIIOBBIX CETEM.
3. Knaccudukamnus u xapakTepucTUKa MPUMECcei TPUPOTHBIX BOI.
4, TexHOIOTHYECKHUE ITOKA3ATEIN KAaYeCTBA BOJEI.

Pa3pen 2. Tema 2.1
TexHOIOrn4ecKrue CXeMbl MPEIBAPUTEIIHLHON OUUCTKHA BOJIBI.
DU3UKO-XUMUYECKHE OCHOBBI KOATyJISLIUU BOJBI.
H3BecTkoBaHME BOJBI.
Marsne3unansHoe 00ecCKpeMHUBAaHNE BOJIBI.

Eall el

Pa3znen 2. Tema 2.2
KoHcTpyknn ocBeTIUTENEH.
DU3UKO-XMMUYECKHE OCHOBBI (QHIIBTPOBaHUA B (DMIIBTPAX HACBITHOTO THUIIA.
OuIbTpyIOLIME MaTepUabl OCBETIUTENbHBIX (UIBTPOB.
Knaccugukaius 1 KOHCTpYKLUHU OCBETIUTENbHBIX (PUIBTPOB.
TexHonorust ocBeTJIEHNs BO/bI B QUIIbTpaX.

ko

Pa3nen 3. Tema 3.1
HMoHooOMeHHBIE MaTepHalbl, CTPOEHHE, CTPYKTYpa.
TexHoMoTHYECKHEe CBOMCTBA MOHOOOMEHHBIX MaTEPHAIIOB.
DU3UKO-XMMHUYECKHE OCHOBBI HOHHOI'O OOMEHa.
Texnonorust Na-kaTHOHUPOBAHUS BOJBI.
Perenepanust Na-kaTHOHUTHBIX (DUITBTPOB.
JByxcryneHuaToe Na-KaTHOHUPOBAHUE BOJIBI.
Texnonorus H-kaTHOHMpPOBaHUS BOJBI.
Perenepanus H-kaTHOHUTHBIX (UIBTPOB.

ONoGaRwWNE




Pa3nen 3. Tema 3.2
AHUOHUPOBAHHE BOJBI.
KoHCTpyKIIMu 1 SKCIUTyaTausi HOHUTHBIX (DHIBTPOB.
Cxema mapamiensnoro H-Na-karnonupoBaHusi.
Cxema nocnenoBarensHoro H-Na-katnonupoBanus.
Cxema mocnenoBareinbHoro H-Na-xkatnoHUpoBaHHS C «TOJOIHON» pereHepanuei
H-xaTHOHUTHBIX PUIBTPOB.
6. CxeMbl XUMHUYECKOI0 00ECCOIMBAHMS BOIBI.

orwdE

Paznen 4. Tema 4.1
. Teopernueckue OCHOBBI TEPMHUUECKOH JIca’pariiiH.
. KoHCTpyKIIMH TEpMUYECKHX 71€a3PaTOPOB.
. JlekapOoHu3amms BOJbI.
. XUMHYeCKHe METO/bI yIaJICHHS Ia30B U3 BOJIBI.

A OWON -

Pa3pen 5. Tema 5.1

1. Tepmuueckoe obOeccomuBanre BOAbl. (CxemMa OJHOCTYIIEHYATON HCIAPUTEIHLHOM
YCTaHOBKH.
Cxema MHOTrOCTYIIEHYaTOW NCIIAPUTEIbHON YCTaHOBKH.
KoucTpykiuu ucnapureneit (KUMSIIETo TUIA, MTHOBEHHOTO BCKUITAHMS).
[TpuunHBbI 3arpsi3HEeHUs napa U crocoObl YMEHBIIEHUS 3arpsi3HEHUS.
Ou3nyecKue METOAbl YMEHBIICHUS HAKUTICOOPAa30BaHUSI B UCTIAPUTENSX.
XUMHYECKUE METO/bl YMEHBILIEHUS! HAKUIIEOOPA30BaHUS B UCIIAPUTEIAX.
OU3UKO-XUMHUYECKHE METOIbl YMEHBIIICHUSI HAKUTICOOPA30BaHUsI B HCTIAPUTEISAX.

Noohkown

Paznen 5. Tema 5.2
1. MemOpaHnHble METO 1Bl 00PAOOTKU BOBI.
2. CymHocTh MeToJ1a 0OpaTHOr0 0OCMOCA U €ro IPUMEHEHHE.

Pa3nen 6. Tema 6.1
1. OGpaboTka oxnaxaaromen Boasl. Pexapbonuzarusi.
2. Metonsl  yMEHBIICHHsS ~ OMOJOTHMYECKMX  OTJIOXKEHMH  Ha  MOBEPXHOCTSX
TEII000MEHHUKOB U TPYOOTIPOBOJIOB.

PacuerHo-rpajduueckas padora (PI'P)

Pacuetno-rpaduueckas padota (PI'P) BeimonHseTcs: 00yJaronmmcs: cCaMOCTOSITEIHHO MO/
pykoBoJcTBOM mpenoaasarens. [Ipu Beimonnenuu PI'P oOyuarommiicss 10KeH MOKa3aTh CBOE
yMeHHE padoTaTh C HOPMAaTUBHBIM MaTepHaJIOM U JIPYTUMH JUTEPAaTypHbIMU HUCTOYHHMKAMH, a
TaKKe BO3MOXXHOCTb CHCTEMAaTH3UpOBaTb M aHAIM3UPOBAaTh (AKTUYECKUH MaTepual M
CaMOCTOSTENIBHO TBOPYECKHU €TI0 OCMBICIIUBATb.

[IpenonaBatens Gopmynupyet 3aganue aias PI'P u pekoMeHayer nepedeHb JIMTepaTyphbl
JUIsL €€ BBIMOJHEHHs. VICKIIOYUTENhHO BaXKHBIM SIBIISETCS MCIIOJIB30BaHHE MH(POPMAIIMOHHBIX
UCTOYHUKOB, & UMEHHO cucTeMbl «MHTepHEeT», YyTO JacT BO3MOXHOCTH OOydarouumcs Oosee
MOJIHO U3JIOKUTh MaTepual o BEIOpaHHON UM TeMe.

B mnpouecce Boimonnenuss PI'P oGywaromuiicst nomkeH pa3oOparbcsi B TEOPETUYECKHUX
BOIIPOCAX 3aJaHHOM TEMAaTHKH, CaMOCTOATEIBHO MPOAHAIN3NPOBATh MPAKTUYECKUN MaTepHall,
pa3o0paTh 1 000CHOBATH MPAKTHUYECKHUE MTPETIOKEHUS.

[IpenogaBatens, mpoBepuB pPadOTy, MOXKET BO3BPATUTh €€ g JOpabOTKH BMECTE C
NUCbMEHHBIMU 3aMeyaHusAMU. OOydarouuiicss AODKEH YCTPaHUTh IOJIyYEHHBIE 3aMe4aHus B
YCTaHOBJIEHHBIN CPOK, MOCJIE Yero paboTa OKOHYATEIbHO OLIEHUBAETCSI.



PI'P pabota nomkHa ObITh OopMIIeHA B MEYaTHOM BHJE Ha (opmate A4 U comepikaTh
OCHOBHBIE ATAITbI BHITIOJTHEHUS paOOTHI (TUTYIIBHBIN JIUCT, JIUCT 3a/IaHUs, COJICpKaHNE, BBEJICHHE,
pacueTsl, 3aKIII0UEHUE, CIIUCOK JTUTEPATYPhI, PUIOKEHUS (€CITH HEOOX0IUMO)).

IIpumep 3axaHus 1JIs1 BHINIOJTHEHUsI pacdeTHO-rpapuyeckoii padorsl (PI'P)

Paccuutare BbIOpanHyio cxemy BIIY ¢ o6opynoBanuem, YucioM H rabapuTaMu
OCHOBHOI'O 000pyIOBaHMs, MOTPEOIAEMOr0 pacxola peareHTOB M PpacxoJ0B BOJABI Ha
coOcTBeHHBIE HYX/1bl. COCTaBUTh MOSCHUTEIBHYIO 3aIICKY CO crienupuKanueir 000py1oBaHusl.

BapuaHThl IpUHIMNHAIBHBIX CXEM BOJOIOIOTOBUTENILHBIX YCTAaHOBOK

Howmep [TpuHIMNIHATBHBIE CXEMbI BOAONOATOTOBUTEILHBIX YCTAaHOBOK Pach o
BapHaHTa M/a
1 K@m UK)-M-Hi-H,-A-b-A, 350
2 K (mmm UK) —M —Hjy,—Hyp— 1 -b— Ay 400
3 K (umu UK) - M —H, —Ho -1 - b -A1,— A 605
4 K@m UK)-M-H;;-Ho— A -b—-Ai,— Az 500
5 K (wmu UK) —M —Hj,. —Ho — 1 - b — Ay — ®C/] 550
6 K (mmm UK) —M - HI1 —Hy, — 1 -b— Az 315
7 K (umu UK)—-M -H;-A1—Ho - 1-b- A 408
8 K@mUK)-M-H;;,—A1 —A-b-Hy— A 375
9 K@mm UK)-M-H;—A;—-Ho—I-b - A 625
10 K (umu UIK)—-M -H;—A1—Ho—1-b— Ay, 700
11 K@mmUK)-M-H;;,— A1 —-b—-—Hy— Ay 475
12 NK-M-Hi,—A-b-A1—-Hy— A, — ®C/] 750
13 UK-M-H1-A1-H,--b—-A; - ®CJ] 800
14 NK-M-Hi1—-A;1-A-b-Hy—Ay— ®CI 650
15 NK-M-Hi-A;1-H,-A-b-Ay;— OCI 530
16 NK-M-Hin—A1-Hy—-b-Ayn— dCJ] 485
17 UK-M-Hj;—A1—--b—-Hy— Ay, — OCJ] 650
18 UK-M-Hj;—Ar—Hy— Ay — OCJ] 580
19 K (mmu UK) — M — Naj; — Nay 275
20 UK - M —Naj; — Nay 330
21 NK-M-H;—1-b-Na, 300
22 NK-M-H; —H;—-J1-b—Na;; —Na 405
23 K (mm UK) —M — H;; —Hz — 1 - b — Na; — Nap 150
24 K—-M-H;—-H;-1—-b—-Naj; — Nay 200
25 K-M-H;—Na;—H; —J1-b—Nay, 315
26 K-M-H;—Naj,—H,—1-b-Na 255




27 UK -M-H; -H; -1 -b-Nal,— Nay 275
XHUMHUYECKUH COCTaB HEKOTOPBIX HCTOYHUKOB BOJOCHA0KECHHUS
. Kectroct
Homep | Hcrounux B3Bemen-uel | Cyxoi
BapuaHT | (peka/o3ep Mecro € BEIIIECTBA, | OCTATOK Oxmerie-moct > y

a 0) oTOopa poObI ML/ . MI/KE b, MI/KT MT-9KB/KT
Ko | Ky

1 Amynapbs Kepku 4970 - - 5,76 | 3,12
2 Amyp XabapoBck 35,0 66,0 2,8 0,87 | 0,7
3 Amnrapa AHrapck 17,0 116,0 2,6-6,7 1,18 | 1,11
4 Boira SIpocnaBib 13,0 167,6 14,2 25 11,95
5 Boira Kazaus 10,0 360,0 11,2 48 | 2,3
6 Bonxos Hogropon - - 25,3 1,47 | 1,2
7 Boponex Jlunenk - 320,4 - 51 | 4,6
8 JlayraBa JlayraBnmic 50,0 - 12,5 3,2 | 30
9 CenepHas ApxaHrenbck - - 8,5 6,48 | 4,34

JIBuHa
10 JlecHa YepHuron 14,0 - 53 429 | 41
11 Huenp 3anopoxbe — 315,0 10,2 3,82 | 3,08
12 JloH 3am0HCK - - 5,8 51 4,81
13 Cenepeknii JIncnyaHck - - - 48 | 3,2
Jonert

14 Enuceit KpacHosipck 2,6 154,4 1,0 26 | 3,3
15 WpTpim OmMck 172,4 344,4 14,8 28 | 2,7
16 Kama bepe3nuku 155,0 1098.,0 11,8 52 | 2,2
17 Kasbma Bnagumup 8,0 347,0 9,0 3,2 | 2,6
18 Kypa A““'BgﬂpaM“ 300,0 884,0 55 736 | 38
19 Jlena - - 4740 3,46 | 2,42
20 Jlomann XapbKOB — 874,0 - 10,7 | 6,6
21 Muacc YensaOuHCK 44,0 470,6 - 467 | 14
22 Mocksa MockBa — - 8,6 43 | 3,3
23 Hapga DcToHUs - 166,0 8,3 2141 19
24 Hesa JlenmHTpa - 67,2 - 0,55 | 0,43
25 Heman Kaynac 18,0 - 5,0 42 | 41
26 OO0 HoBocubupck 405,0 206,0 2,9 3,23 1,21
27 Oka ["opbkuit 62,4 438,0 13,6 597 | 4,0
28 ITewopa VYerp-IHunema - - 16,0 0,9 | 0,78
29 Tobon Kycranaii 18,0 - - 8,22 | 3,75
30 Tomsb KemepoBo 753 151,2 5,8 1,6 | 0,96
31 Ypan I'ypber 34,0 769,6 5,2 6,2 | 3,84
32 [{ua Tam00B 25,0 584,0 5,7 6,9 | 45
33 [Ilexcua Yepenoper 10,4 296,4 12,1 41 | 21
34 Baiikan - - - - 1,43 | 1,12
35 Banxamr - - 1775 - 10,7 | 3,17




[Tpunoxenue 2

7 OIIeHO‘IHBIe Cpeacrea NpoBCACHUA HpOMe)l(yTO‘IHOﬁ arrecranuun

a) HﬂaanyeMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO'lHOfI aTrrecramum.:

Koo
uHouKamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounsvie cpedcmea

[1K-1 — Cnoco6eH y4yacTBOBAThH B OLlEHKE TEXHUYECKOT0 COCTOSTHMS, MOIAeP:KAHUSI M BOCCTAHOBJIEHUSI Pa00TOCNIOCOOHOCTH TeNJI0MeXaHHuYeCKOro
o0opyaoBanusi npomMmbinuieHHbIX TIC

OneHuBaeT ypoBeHb
TEXHUYECKUX PEIICHUU
HaIpPaBJICHHBIX HA

[Ipumenenue KOMNIEKCHbIX MEMO008 peuleHUs IKOI0SULEeCKUX 3a0aH.

Hanpumep, npoussectu Tepmudeckoe ooecconuBanue Bojabl: 200-300 M1 BOJIbI TOJBEPTHYTH Ha JIA0OPATOPHOM
MCIIapUTEIbHOM ycTaHOBKE (pHC. 1) TepMuueckoMmy obecconnBanuio. Juctumisat coopaTts B cOopHuk. B
MUCTUIUIATE OMPEACTUTD )KECTKOCTD U COJIECOICPIKAHHE.

[IK-1.1 MOBBIIICHUE
3¢ (HeKTUBHOCTH pabOThI
TETIOMEXaHHIECKOTO
o0opymoBaHus
Puc. 1. Cxema nabopatopHOi UCHIApPUTENHHON YCTAHOBKHU:
1 - xoba ¢ uCXoIHOM BOJOH; 2 - XOJIOAWIBHUK; 3 - COOPHUK AUCTHILISATA
3adanue 1. DxcriepuMeHTaIbHOE ONpeeNieHUe MoKa3aTeNeil KayecTBa BOAbl Ha TaOOPaTOPHBIX YCTAaHOBKAX.
[Tepen HadaIOM MTPOBEICHUS JTA0OPATOPHBIX padOT 00YUAIOITUECS MOTYUYAIOT UCCISAYEMYIO BOJIY H ONIPEICIISTFOT
e MPO3pavyHOCTh U COJIePKaHNE B3BEIICHHBIX BEIIECTB. 3aTeM OT(QIIBTPOBBIBAIOT YaCTh BOJBI U B GUIBTPATE
TIpoBoauT y4eT 1 aHaH3 OTIPEICIISIOT MEIIOYHOCTH (KHCIOTHOCTE ), dKECTKOCTh, COJIEpIKaHUE XJIOPUIO0B, OKHCIIIEMOCTh, CTAOMIILHOCTD,
TCXHUKO-SKOHOMIHUCCKUX 0 reconeprkaHne, HaTHYHe B BOJE Kenesa, "
IK-1.2 nokasarenei paboTsl

TEIIOMEXaHUYECKOTO
00opyIoBaHUs

[Iocne MMPOBCACHUA OTUX aHAJIU30B UCCICAYCMYIO BOAY MOABEPTAOT CICAYIOIIHUM BHUIaM 06p3.60TKI/II
\4 N3BECTKOBAHUIO,

i KOoaryJjsinuu,

\4 TEPMHUICCKOMY I'a30yJAJICHUIO,

o

TEPMUYECKOMY 00ECCOTMBAHUIO;




Koo
uHouKamopa

Hnoukamop docmudrcenus
KOMNnemeHyuu

Oyenounvle cpedcmea

o , -KaTHOHUPOBAHMUIO.

[Tocne xaxmoro Buaa 06pabOTKH MPOBEPSIOT, KaK U3MEHWINCH MIOKa3aTeNId KadyecTBa BOIbL.

[Tocne u3BeCTKOBaHUS ONPEEIISIOT:

JKECTKOCTb;

HIEJIOYHOCTb;

COJIECOICPKaHUE;

OKHUCIISIEMOCTB;

CTaOUIIBHOCTb.

[Tocre xoarynsuu He0OXOAUMO MPOBEPUTH OKUCIISIEMOCTb.

[Tocie TepMuUuecKOro ra3oyaajieHusi HEOOXO0IMMO ITPOBEPUTDH COACPKAHUE u

[Tocie TepMuueckoro o6eccoaMBanusi HEOOXOAUMO MPOBEPHUTH )KECTKOCTh U COJIECOIEPKAHUE.

[locne  -KaTMOHUPOBAHUS HEOOXOAMMO MPOBEPHUTH )KECTKOCTh, IIEJIOUYHOCTh U COJIECOACPIKAHUE.

[Tocne -KaTHOHUPOBAHUS HEOOXOUMO MTPOBEPUTH JKECTKOCTD, IIEJIOYHOCTh M COJIECOIEPKAHUE.

3aoanue 2. Cxonwsko rpammoB CaCl, comepxures B 1 M BOJIbI, €CJTM KaJIbI[MEBasl )KECTKOCTh paBHA 4 MT-3KB/1?
3adanue 3. Kakoe KOTU4eCTBO H3BECTH HEOOXOAMMO T00aBUTH [l yMsrdeHus | M® BOJIBL, €CIIH €€ HKECTKOCTh
HY>KHO CHU3UTH C 5 J10 2 Mr-3KB/11?

3aoanue 4. OnpeennTh KOHIIEHTPAINIO HOHOB Bogopoaa [H'] B pacTBope, BomopoaHkii mokaszatens pH koToporo
paBeH 3, 1.

3adanue 5. OnpeienuTh KOHIEHTPAIHIO HOHOB Bogopoaa [H'] 1 [OH] B pacTBope, BoopoaHEkIii mokasatens pH

KOTOpOTo paBeH 8.




0) Ilopsaaoxk mpoBeleHUs] MPOMEKYTOYHON ATTECTALMH, MOKA3aTeJM M KPHUTEPUH
OlleHUBAHUA (IK3aMeH).

[Ipomexxyrounast arrectamus 1o AucHUIUIMHE «OCHOBBI  BOJIOTIOATOTOBKH — HA
MPOMBINUICHHBIX MPEIMPHUITHIX» BKIIIOYAET TEOPETUUYECCKHE BOMPOCHI, MO3BOJISIONINE OIICHUTH
YPOBEHb YCBOCHHUSI OOYUYaIOUIMMHUCS 3HAHWUW, U MPAKTUYCCKHUE 3a/IaHUsl, BBIABISIONINE CTETICHD
c(OpMUPOBAHHOCTH YMEHUH U BIIAJCHUIA, TPOBOAUTCS B (hOpME IK3aMEHA.

Ok3amMeH 1o jauciuiuiiHe  «OCHOBBI  BOJOIIOATOTOBKM  HAa  MPOMBIIUICHHBIX
OPEINPUATHIX» MPOBOJUTCS B YCTHOW (OpMe MO 3K3aMEHAIMOHHBIM OWieTaM, Ka bl W3
KOTOPBIX BKITFOYAET 2 TEOPETUIECKUX BOIPOCA.

[Tokazarenu U KPUTEPUU OLICHUBAHUS YK3aMECHA:

— Ha OICHKY «OTJIMYHOY (5 6ayUI0B) — 00yUaIONIHIACS JEMOHCTPUPYET BHICOKUH YPOBEHB
c(OPMUPOBAHHOCTH KOMIIETCHIIMA, BCECTOPOHHEE, CHUCTEMATHYECKOE U TIy0OKoe 3HaHUe
y4eOHOTO MaTepualia, CBOOOJHO BBHINONHSACT MPAKTHUECKUE 3aJaHHs, CBOOOIHO OIEpUPYET
3HAHUSIMH, YMCHHUSIMH, IPUMEHSET UX B CUTYAIlUSIX TOBBIIICHHON CII0)KHOCTH.

— Ha OIICHKY «Xopomio» (4 O6amna) — o0y4aromuiicss AeMOHCTPUPYET CPEIHUN YpPOBEHb
c(OpPMHUPOBAHHOCTH KOMITCTECHIIUI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JOITYCKAIOTCS
HE3HAYUTEIIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYTHCHHUS TIPU aHATMUTUYECKUX OTIEPAIIUsX, IEpEeHOCEe
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OULEHKY «yJAOBJIETBOPUTEJIbHO» (3 Oanna) — oOyyarouuiicss JEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIUI: B XO0JI¢ KOHTPOJBHBIX MEPOTPUATHH
JIOMYCKAKOTCS OMIMOKH, TPOSIBIISECTCSI OTCYTCTBHE OTACIbHBIX 3HAHWHM, yYMEHUWH, HABBIKOB,
0OyJaIOIIMICS HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHCHUS TP ONCPUPOBAHWH 3HAHHUSAMH U
YMEHUSIMU TIPH UX TIEPEHOCE Ha HOBBIC CUTYAIIUH.

— Ha OLCHKY «HEYJIOBJIETBOPUTEIbHO» (2 Oamia) — oOydJaromuics AEMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUECKOro Mmarepuana, AOMYCKAeT CYIIECTBEHHbIE OMIMOKH, He
MOJKET TI0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKH PEIICHUS MTPOCTHIX 3a7ad.

— Ha OIICHKY «HeY/AOBJIeTBOPUTENbHO» (1 Oami) — oOyuaromuiicss He MOXKET MOKa3aTh
3HaHHWS HAa YPOBHE BOCIPOM3BEACHHS M OOBSCHEHUS WHQPOpMAIMU, HE MOXKET I10Ka3aTh
MHTEJJIEKTYaTbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1ad.



