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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
CTaIusAX MPOCKTUPOBAHUS; U3yUYE€HHE METO/IOB MOATOTOBKU JOOABOYHOHN M MOAMUTOYHOIN BOJIBI,
U3ydyeHHe METOZO0B OOpabOTKM OXJaXJarolled BOAbl OOOPOTHBIX CHCTEM BOJOCHAOXKEHHS;
npuoOpeTeHne 3HAaHUM 1O OpraHu3allMd M OOECIEYECHUI0 TPeOyeMbIX BOJHO-XUMHUYECKUX
PEKUMOB OOBEKTOB MPOMBILIUIEHHON TEMJIOIHEPreTUKU; U3y4yeHHE METOJ0B 0OpaOOTKH BOIbI
JUISL pa3JIMYHBIX YCIOBUN paOOTHI TETUIOIHEPTETHUECKOT0 000pYJOBAHNUS; H3yUSHHE OOIIUX CXEM
TEXHOJIOTUYECKOr0 Ipolecca MpU NPUMEHEHUU Pa3IUYHBIX METOAOB OOpaOOTKM BOABI AJISA
KOTEJbHBIX M TETJIOBBIX AIEKTPOCTAHLINH.

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

JucuumimHa OCHOBBI BOJAOMOATOTOBKM Ha MPOMBINUICHHBIX MPEANPUSATHSIX BXOJIUT B
4acTh y4eOHOTO TIuTaHa (HOPMHPYEMYI0 YYaCTHUKAMH OOpa30BaTEIbHBIX  OTHOIICHUI
00pa3zoBaTeIbHON IPOrPAMMBI.

Jnst  w3ydeHuss  JIUCHMIUIMHBI ~ HEOOXOoAuMbl  3HaHUS  (YMEHHWs,  BJIAJICHUSA),
c(hopMHpOBaHHEIC B PE3yJIbTaTC U3YUCHUS NUCIUILINH/ IPAKTHK:

I'mpporasonnHamuka

duznka

Xumus

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW JAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI 17151 U3YUCHUSI JUCIUILITNH/TIPAKTHK:

TexHonornyeckue 3HEProHOCUTENH TPEATPUATHI

TernnoBbIe 3JIEKTPUYECKUE CTAHIIUN

DHepreTuka u 3K0JI0TUs

3 Komnerenuun ody4aromierocs, (popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yueHust

B pesynbTare OCBOEHHMS JUCHMILIMHBI (Moaynsi) «OCHOBBI BOJOINOATOTOBKM Ha
IPOMBIIUIEHHBIX  MPEANPHUATHIX»  oOydaromuiics  JOJDKeH — 00JajarTh  CIEAyIOIIHUMU
KOMIIETEHIMSIMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

[IK-1 CnocoGeH ydacTBOBaTh B OILIGHKE TEXHUYECKOTO COCTOSHUS, MOJAJIEpKaHUA U
BOCCTaHOBJIEHHUs pabOTOCHOCOOHOCTH TEIJIOMEXaHUYECKOr0 00OpYIOBaHUS MPOMBIIIIEHHBIX
T3C

IK-1.1 OneHuBaeT ypoBEeHb TEXHUYECKUX PELICHUI HallPaBJIEHHBIX Ha IMOBBIILICHUE
3¢ (HEeKTHBHOCTH PabOTHI TETIIOMEXaHUIECKOT0 000PYI0BaHUS

[1K-1.2 [IpoBoaUT ydeT M aHaIU3 TEXHUKO-DPKOHOMUYECKHX IOKazarene paboTsl
TETMJIOMEXaHUYECKOI0 000py10BaHHUSI




4. CTpyKTypa, 00b€éM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, 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 MpakTU4IeCcKoi moaroToBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas ) =
o | xowraxrHas pabota E 3 ®dopma TeKyILero
=
5 B aKaJl. 4acax 3] Bun KOHTPOJISL
Paznen/ tema 3 (B axaz. vacax) E B . p Kon
S 3 © | camocTosTenbHON | ycneBaeMOCTH U
JUCIIMILIAHB 3 [~ . | xoMmeTeHIMK
@) 2 £ paboThI TIPOMEKYTOYHOM
nmab. | mpakr. | 5 Q&
Tlex. Z'g aTTecTaluu
3aH. 3aH. | QO &
1. Pasgen 1. MHcrounuku
3arpsA3HeHUS MapOBOITHOTO
tpakra TOC.
ITpopaboTka
JIEKITHOHHOTO Hamaune
MaTepHana; KOHCIIEKTOB
1.1 TexHonoruueckue N
MHOATOTOBKA K JIEKIIMH; caaya I1K-1.1,
MOKa3aTeNn KauectBal 5 2 | 4/2,61 2 2
BBITNOJIHECHHUIO oTyeTa 1o I1K-1.2
BOJIBI. . .
nabopaTopHO naboparopHoi
paboTHI. pabore.
[Ipunoxenue 1.
HWroro no pazaeny 2 | 42,61 2 2
2. Pazpnen 2. IlpensapurenbHas
ouncTKa Boanl Ha BITY.
[IpopaboTka
JIEKITUOHHOTO Hanuune
MaTepHana; KOHCIIEKTOB
2.1 Meroasl OCaXKIEHUS: MOJITOTOBKA K JICKIIMH; caaya MK-1.1,
KOaryJsiius, 2 2 2 1,1 BBIIOJIHEHUIO oT4era 1o K-1.2
U3BECTKOBAHMUE. nabopaTopHOi 1a00paTOpHOI '
paboThI. pabore; IpoBepka
Pemrenue PI'P. BeimonHeHus PI'P.
5 [Tpunoxenue 1.
[IpopaboTka
JICKITUOHHOTO Hanuune
MaTepHana; KOHCIIEKTOB
2.2 Ouncrtka 03“ IMOJTOTOBKA K JICKIIMH; caaya MK-1.1,
B3BELIEHHBIX npuMecei 2 2 2/21 2 BBINOJIHEHUIO oTYeTa Mo TK-1.2
METOJOM (QUIBETPOBAHHUS. nabopaTopHOI 71a00paTOpHOI ’
paboThI. pabore; IpoBepKa
Pemrenue PI'P. BeimonHeHus PI'P.
[Tpunoxenue 1.
HWroro no pazneny 4 4 421 | 3,1
3. Pazmen 3. O6paborka BOJBI
METOIaMH HOHHOTO 0OMEHa.




[TpopaboTka

4

JIEKIIMOHHOTO Hamnuue
3.1 HoHOoOOMeHHBIE !
Marepuana; KOHCIIEKTOB
MaTCPHAII. IOATrOTOBKA K JeKIUH; craya
Na-xarnoHupoBaHue, ’ I1K-1.1,
2 4/21 4 2 BBITIOJTHEHUIO oTYera 1o
H-katnonupoBanue, . . IK-1.2
nabopaTopHO’ 1a00paTOpHOI
TEXHOJIOTHS, pereHeparus i
UTHTPOB pabotsl. Perienue | pabote; mpoBepka
’ PI'P. IIpunoxenue | Bemmonnenus PI'P.
1.
5
ITpopaboTka
JIEKIIUOHHOTO Hamuue
3.2 AHHOHUPOBAHHUE BOJIBI. MaTepHana; KOHCIICKTOB
Ob6opynoBanue, MOJITOTOBKA K JIEKIIMH; caya MK-1.1
TEXHOJIOTHYECKHE  CXEMBI 2 2 2/21 2 BBITIOJTHEHUIO oTYera 1o HK-l. 2’
YMSATYCHUS] U XUMHUYECKOTO nabopaTtopHoOi nabopaTropHoOi '
o0eccoMBaHMSI. pabotsl. Perienue | pabote; mpoBepka
PI'P. IIpunoxenue | Bommonnenus PI'P.
1.
HWroro no pazneny 4 6211 | 6/2U 4
4. Paznen 4. YaaneHue U3 BOJBI
PacTBOPEHHBIX I'a30B.
ITpopaboTka
JIEKLIUOHHOT' O Hanvuue
Marepuana; KOHCIIEKTOB
4.1 Meroasl  yaaneHus MOJATOTOBKA K JIEKIIMI; crada MK-1.1
PacTBOPEHHBIX Tra3oB u3| 5 2 2/21 2 2 BBINOJIHEHUIO OTYEeTa MO HK-l. 2’
BOJIBI. nabopaTopHO nabopatopHon '
pabotsl. Pemienue | pabote; npoBepka
PT'P. Ilpunoxenne | Bemmonuenus: PI'P.
1.
HWroro no pazaeny 2 221 2 2
5. Pazmen 5. bespearenrtHsie
METOIbl TIOATOTOBKH BOIBI B
cxemax BITY.
[IpopaboTka
JIEKLIUOHHOT' O Hanuuue
Marepuana; KOHCIIEKTOB
51 Tepmuueckoe o
MOJITOTOBKA K JICKIIMH; caya I1K-1.1,
o0ecconuBaHue BOILI B 2 2 2 2
BEITIOJTHEHHTO oT4era 1o IK-1.2
UCTIAPUTEIISIX. . .
5 nabopaTopHOi 1a00paTOpHOI
paboTHI. pabore.
[Tpunoxenue 1.
IMpopaboTka
5.2 MeMOpaHHbIE METOJbI Hannune
JIEKIIHOHHOTO I1K-1.1,
00paboTKH BO/JIBI, 2 221 KOHCIIEKTOB
N MaTepuaia. . IK-1.2
o0OpaTtHbIii 0cMOC. JICKIIHUH.
[Tpunoxenue 1.
Wroro no pazaeny 4 2 421 2
6. Pazgen 6. OOpabotka
oXJIaXJaroIei BOJIBI
00OPOTHBIX CHCTEM
6.1 Meroasl 00pabOTKH [TpopaboTka
AL p pop Hanuuue
OXJaKJaromeid BOOBI B JICKITMOHHOTO I1K-1.1,
5 2 2 KOHCIIEKTOB
000POTHBIX cucremMax MaTepHana. N MK-1.2
JICKIIHUH.
BOJIOCHAOXKEHUSI. [Tpunoxenue 1.
Wroro no pazaeny 2 2
Hroro 3a cemectp 18 |18/6,61| 18/6U | 15,1 dK3aMeH
18/6,6
Hroro no pucrumianne 18 18/61 | 15,1 dK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JInst peteHus mpeayCMOTPEHHBIX BUIOB YUueOHOU pabOThl MPU M3YYCHHU JUCIUIUIHHBI
«OCHOBEI BOJOIIOATOTOBKHU Ha IMPOMBINIJICHHBIX MPCANIPUATUAXY B Ka4CCTBC O6pa3OBaTeJILHBIX
TEXHOJOTUH HCIOJBb3YIOTCSI KaK TPAJAUIMOHHBIC, TaK W MOAYJIbHO-KOMIICTEHTHOCTHBIC
TEXHOJIOTHUH.

Llensimu 0O6pa3oBaTEIbHBIX U HHPOPMAIIMOHHBIX TEXHOIOTHH SIBIISIOTCS:

¢ AKTUBU3UPOBAHUC MBIIIIJICHU O6y‘-IaIOH_II/IXC5I;

* opMHUpOBaHUE HHTEPECA K U3y4aeMOMY MaTepHay;

* Pa3BUTHUE UHTEIJICKTA U TBOPUYECKHUX CIIOCOOHOCTEH 00YJarOIIMXCSI.

JIeKIMOHHBIN MaTepuan 3aKpeIuisieTcs Ha JIabopaTOpHBIX paboTax, e MPUMEHSICTCS
COBMECTHAs JICATEIHHOCTh CTYACHTOB B TPYIINE, HANpaBlICHHAs Ha pelIeHue oOmed 3amxadu
IyTeM CJOXEHHUS Pe3yJIbTATOB WHAMBHIYalIbHOW pabOThI WICHOB rpymibl. sl pa3BUTHS |
COBEPILICHCTBOBAHMSI ~ KOMMYHUKAaTHUBHBIX  CHOCOOHOCTEHl  CTYIEHTOB  OpPraHHM3YIOTCS
NPAKTHYCCKHE 3aHATHS B BHJC JUCKYCCHH, aHAIM3a pEajbHBIX MPOOJIEMHBIX CHTYyAIlMd |
MEKIUCIUIUTMHAPHBIX CBSI3€H M3 Pa3IMYHBIX 00JacTeld B KOHTEKCTE pelIacMOM 3aaauu.
[Tepenava HEOOXOIMMBIX TCOPETHUYECKUX 3HAHUEM M (OPMUPOBAHUE TPEACTABICHUN MO KypCy
IPOUCXOJUT C NMPUMEHEHHEM MYJIbTUMEIUIHOro obopynoBanus. Ha 3aHATHSIX BHEOpPSIOTCS
TaKkue WHPOPMAIIMOHHBIC TEXHOJOTHH, KaK HCIOJb30BAaHHE SJCKTPOHHBIX H3JaHHN (YTEHHE
JICKIMIA C MCIIOJIb30BAHUEM CJIalI-PE3CHTAIINM, JIEKTPOHHOTO Kypca JICKIHH, TpapuuecKux
00BEKTOB, BHJEO- W ayauo- MartepuanioB (uepe3 HWurepHer). CamocrositenbHas pabora
CTHUMYJIUPYET CTYACHTOB K CaMOCTOSTCJIbHONH MPOpabOTKE TEM B TPOILECCe HaMCaHUs
pedeparoB, MOArOTOBKA K JMCKYCCHSM, K KOHTPOJIbHBIM pabOTaM M TECTHPOBAHHUIO. DTaIlbl
NIO3HABATEIHOW JICATEIBHOCTH CTYACHTOB MPEAIONAraloT IOCICI0BATEIbHO IMOCTAHOBKY
UHTEPECYIOIIEH UX MPOOJIEeMbI, BBIABHKCHUE THIIOTE3 MPH €€ PEIICHUH, BBIPAKCHUE PEIICHHS
THUIIOTE3bl HAYYHBIM A3BIKOM, a TAKIKC pCain3alund NpPpOAYKTa B BUAC HY6HI/I‘IHOFO BBICTYIIJICHUA,
JOKJIaJia WM Tpe3eHTanuu. KOoppeKTHpOBKH 00pa3oBaTeIbHOrO Mpolecca MPOXOAAT ¢
UCIIOJIb30BAHUEM  OOpaTHOM CBSI3M MKy MpenojaBaTelieM H  OOyJaloU[MMHUCS Ha

TAATTAYXTTIT MATITIAY O MOTAATAA TTATT MATAIITITARL TT TTIANR FAAATAYTNATTITTAR L TAATIAIA AN TTA

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI padoThl 00y4aroImmMxcst
[Ipencrasneno B mpunoxxenuu 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. KombutoB, A.C. BomonoaroroBka B sHepreTuke: ydeOHOe mocobue s By30B /
Komnsutos A.C., JlaBeirun B.M., OukoB B.®. - Mocksa: U3narensckuii jom MOU, 2017. - ISBN
978-5-383-01115-7. - Texkcr: anexrponubiit // DBC "Koncyasrant crymenta: [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383011157.html (nara o6pamenus: 18.05.2021). -
Pexxum toctyna: mo moJiucke.

2. [TepBoB, A.I'. TexHONOTHU OYUCTKU MPUPOAHBIX BOJ: YueOHOe u3nanue / [lepBoB A.
I'. - Mocksa: UsmareasctBo ACB, 2016. - 600 c. - ISBN 978-5-4323-0149-9. - Tekcr:
AIEKTPOHHBIN I 9BC "KoHcynbTaHT cTyneHTa'": [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785432301499.html (nara oopamenus: 18.05.2021). -
Pexxum noctyna : 1o noamucke.

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. TonmaueBa, B.®D. ®u3HUK0-XUMHYECKHE CIIOCOOLI BOJOIOATOTOBKH : KOHCIIEKT JICKIIH:
yuebnoe mocobue / B.®. TommaueBa. Marautoropck: MI'TY, 2013. 1 371eKTpOH. ONT. JUCK
(CD-ROM). 3arm. ¢ Tutyi. sxpana. URL:



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

Maxkpoo0bekT. Teker: anekrponHbiii. CBenenus noctynssl Takke Ha CD-ROM.

2. TI'puropwreBa, JI.C. ®usumko-xMMHYecKas OIICHKAa KauecTBa W BOJOMOATOTOBKA
npuponubix Boxa / I'puropeeBa JI.C. - MockBa: M3narensctBo ACB, 2011. - 152 c. - ISBN
978-5-93093-802. - Tekcrt: snekrpounsiii // DBC "Koncynsrant crymenta': [caiir]. - URL:
https://www.studentlibrary.ru/book/ISBN978593093802.html (nara o6pamenus: 18.05.2021). -
PesxuM toctyrma: 1mo moJImmcke.

3. launesa, E.}O. BomomoaroroBka u XUMusI BOJIbI: y4eOHO-METOIMIECKOE TTOCoOHe 1Jist
By30B / E.1O. lllauneBa. — 4-¢ usn., crep. — Cankr-IlerepOypr : Jlans, 2021. — 104 c. — ISBN
978-5-8114-8005-0. — Texkct: anekTpoHHbIH // JIaHb © 3JIEKTPOHHO-OMOINOTEUHAS CHCTEMA. —
URL.: https://e.lanbook.com/book/171891 (mata obpamienus: 18.05.2021). Pexxum mocryma: s
aBTOPU3. I10JIb30BATEIICH.

4. ®por, b.H. Bogonoaroroska: Yueb. mis By3oB / ®por B.H., I[TepsoB A.I'. - Mockaa:
UznarensctBo ACB, 2015. - 512 c. - ISBN 978-5-93093-974-3. - Tekct: anexkrponnsiii // 9bC
"KoHcynpTaHT cTyneHTa'": [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930939743.html (nara oopamenus: 18.05.2021). -
PesxuM JtocTyra: 1mo moJImmcKe.

B) MeToanyeckue yKazaHus:

1. TonmaueBa, B.®. OHU3HKO-XUMHYSCKHUE CIIOCOOLI BOJIOIOJATOTOBKH: METOIMYCCKUE
yKa3aHus I CTYAEHTOB IO MOJArOTOBKE K TmpakTHueckuM pabotam / B.®. Tommauesa.
Marnuroropck: MI'TVY, 2013. 1 anekrpos. ont. auck (CD-ROM). 3aru. ¢ Tutya. skpana. URL:

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

(mata oOpamenus: 1.09.2020). MakpooOwsekT. Tekcr: anekTpoHHBIH. CBeacHUs
noctymHbl Takke Ha CD-ROM.

2. CokonoBa, M.C. Onpenenenue mnokaszareiei KauecTBa BOAbl: METOINYECKUE yKa3aHUS
K 1abopaTtopHoii paboTe o nucuuminae «OU3uKO-XUMHUIECKHE OCHOBBI

BOJIOIIOATOTOBKW». — Maruuroropck: M3a-80 Marauroropcek. roc. Texs. yH-ta um. I'.1.
Hocosa, 2019. - 17 c.

3. JIrobumosa, JI.JI. IHkeHepHbIe pacyeThl B BOJOMOIOTOBKE MAPOBBIX U BOJOTPEUHBIX
KoTJIOB: yueOHoe nocobue / JIJI. Jlrobumosa, A.C. 3aBopuH, A.A. TamuisikoB. — Tomck @ TITY,
2009. — 133 c¢. — ISBN 5-98298-453-1.— Tekct: diekTpoHHbIii //  JlaHb:
AJIEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —

URL: https://e.lanbook.com/book/45148 (mata oGpamenus:: 18.05.2021). — Pexum
JIOCTYTIA: JJIT aBTOPU3. TTOJTH30BaTEIICH.

r) [Ilporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieuenune

Haumenopanwue I10 Ne nororopa CpoK JIeHCTBYS JIUIICH3UH
MS Windows 7
Professional (s JN1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
7Zip cB000THO pacnpoctpansemoe [10 0OECCPOYHO
MS Windows 10
Professional (st N-1227-18 or 08.10.2018 11.10.2021
KJ1aCCOB)




FAR Manager [cBoOomHO pacmpocTpaHseMoe OCCCPOUHO
MS Office 2007 |y, 135 o1 17.09.2007 GeccpotHO
Professional

Linux Calculate |cBobomno pacmpocTpaHseMoe 0eccpouHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CcpUIKa

@®enepalibHOE TOCYAAPCTBEHHOE OIOPKETHOE
YUpEXKICHUE «DenepasibHbII WHCTUTYT
MIPOMBIIICHHOM COOCTBEHHOCTH

URL.: http://www1.fips.ru/

ApxuB HaydHbIX >XypHaloB «HaunoHaibHbII
3JIEKTPOHHO-UH(POPMALMOHHBIA  KOHLIOPLIUYM»
(HIT HOUKOH)

https://archive.neicon.ru/xmlui/

MexnyHapoaHas pedeparuBHas u
NOJTHOTEKCTOBAasl  CIpaBOYHas 0a3a JTaHHBIX
Hay4JHBIX M3MaHui «Springer Naturey

https://www.nature.com/siteindex

Mexnynapoanas pedepaTuBHas 0aza JaHHBIX
M0 YWCTOW M OPUKIATHOW  MaTeMaTHKe

http://zbmath.org/

MexnynapoaHas 6a3a CipaBOYHBIX W3aHUM 110
BCceM oTpacisaM 3Hanui SpringerReference

http://www.springer.com/references

MexnynaponHas 6a3a Hay4yHBIX MaTE€pHallOB B
o0Osacti (HU3UYECKUX HAYK M HHKWHHPUHTA

http://materials.springer.com/

Mexnynaponnas KOJIJICKII A HAayY4YHBIX -
JLYHApOZL 1 YR ttn:/fwww.springerprotocols.com/
IIPOTOKOJIOB IIO pa3/IMYHBIM OTpaCIAM 3HAHHUU
Me:xayHapoaHas 0aza IIOJTHOTEKCTOBBIX . .
AYHapoan http://link.springer.com/
JKypHaAJIOB Springer Journals
Me:xnyHa Hasda dTHUBHAas u
CHAAYHAPOI peep http://scopus.com
ITOJTHOTCKCTOBAsA CIIpaBOYHaAsl Oaza JAHHBIX
MexnyHaponHas HayKOMeTpHICeCKas

pedepaTiBHAsS M TIOJHOTEKCTOBas 0a3a JaHHBIX
HayanbIx n3aannii « Web of sciencey

http://webofscience.com

YHuBepcurerckas HH(OpMalMOHHAs cHUCTEMa
POCCHA

https://uisrussia.msu.ru

DnekTpoHHbIe pecypcbl oubanoreku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

Poccuiickas T'ocynapctBenHass Oubimoreka.

Karanoru

https://www.rsl.ru/ru/4readers/catalogues/

Nndpopmannonnass cucrema - EnnHoe okHO
JIOCTYTA K MHPOPMAILIMOHHBIM pecypcaM

URL: http://window.edu.ru/

[Touckoras cuctema Axanemus Google (Google
Scholar)

URL.: https://scholar.google.ru/

OnekTpoHHas 0a3a TEPHOIUYECKUX HW3TAHHI
East View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HanmonannHas
WH(OPMAIMOHHO-aHAIUTUYECKAsT CUCTeMa
Poccuiickuii MHJIEKC HAYYHOI'0 ITMTHPOBAHHUS

URL.: https://elibrary.ru/project_risc.asp

9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUILIHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe o0OecrieueHue JUCIHHUIIIIMHBI BKJIIIOYACT:




VY4eOHble ayAUTOPUH sl IPOBEACHUS 3aHATUI JIEKIIMOHHOTO TUIA: MYJIbTUMEIUITHbIE
Cpe/CTBa XpaHEHHUS, IepeIauy U MPEACTaBICHHUS HH(POPMAIHH.

VYuebHas ayauTopus Ui MPOBEICHUS JIAOOPATOPHBIX paboT (1aboparopusi TOIIMBA U
XMMBOJIOIIOJITOTOBKH): KOMIUIEKC Ja0OpPaTOPHBIX YCTAaHOBOK IO H3YyYCHHIO CBOICTB BOJBI,
KOMILIEKC J1a0OpaTOPHBIX YCTAHOBOK MO M3YYEHHUIO (DU3MYECKMX W XHMUYECKUX CBOWCTB
BEILIECTB; BBITSHKHOM IIKa(Q; I1€Yb; BECHI AJICKTPOHHBIC, MUKPOCKOII.

VY4eOHblE ayAUTOPUHM JUIS TPOBEACHUS NPAKTUYECKUX 3aHATHHA, TPYNIOBBIX U
WHJIMBHIyJIbHBIX KOHCYJIBTallUi, TEKYIIEro KOHTPOJS M MPOMEXYTOUYHOW aTTECTAIllUH: JJOCKa,
ML

[Tomemennss Ui CaMOCTOSTENBHOW — paldOTBI  OOYYAIOIIMXCSA:  MEPCOHAIBHBIC
kommeioTepsl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B DIIEKTPOHHYIO
UH()OPMAIIMOHHO-00Pa30BATENBHYIO CPEAY YHUBEPCHTETA.

[Tomemenne i  XpaHeHUs W OPOPHIAKTUYECKOTO OOCIYKHMBaHHUS — y4eOHOTO
000py/IOBaHUS: CTEIIAXH, ce(bI I XpaHeHHs y4eOHOro 000pyI0BaHUs, HHCTPYMEHTHI IS
NEMOHTA TabONATONHOTO 00ONVIIORAHUS.



[Tpunoxenue 1

6 YueOHO-MeTOoANYeCcKOe o0ecTieyeHne CAMOCTOATEILHOH PadoThl 00y4arouXxcst

CamocrosTenbHas paboTa CTUMYJIHMPYET OOydYalomMxcsi K NpopabdoTKe TeM B mpolecce
HOATOTOBKH K JJAOOPAaTOPHBIM M MPAKTHYECKUM 3aHSTHUSM U OCYIIECTBIISETCS:

¢ BO BpCEMA ayJUTOPHLIX MPAKTUUCCKUX 3aHHTHﬁ;

® TI0Jl KOHTpOJIEM TIperojaaBareiss B (opMe IIaHOBBIX KOHCYJIbTAI[UH, TBOPUYECKUX
KOHTaKTOB.
OrneHOYHBIE CPEACTBA IS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH, IIPOMEKYTOYHOM aTTECTAIMH I10
HUTOr'aM YCBOCHH A AWCHUILJIMHBI BKIIFOYAOT B ce0s:

® TECTHI JUIsl CAMOIIPOBEPKHU;

® BBINOJHEHHUE PACUCTHO-TPAPUUECKON PabOTHI.

IlepeyeHb BONMPOCOB /IJIs TECTUPOBAHMS M TEKYIIEr0 KOHTPOJIS

Hpouecc MNOATOTOBKHU TCNJIOHOCUTE/IAA Y HCTOYHHMKA TENJIOTHI COCTOUT U3 TPEX
mocCjaea0BaTEC/JIbHbIX onepaunﬁ:

1) MexaHu4YecKasi OUYUCTKA; 2) neaspanusi;  3) U3BECTKOBaHUE

1) MeToxa ocaxaeHus; 2) OCBETJICHUE; 3) neaspanus

1) MexaHW4ecKass OYMCTKA;, 2) XUMHU4eckas oopaboTka; 3) measparius

oaQlm i =

1) moanuTka; 2) nepuoanyecKasi IpoyBKa; 3) neaspanust

Yiajenue razoB U3 MUTATEILHOH UM MOANUTOYHON BOALI HA3LIBAIOT:

HecopOnueii

Jeaspanumeit

Jlexapbonu3anuen

(wll@livel gy

Juccomuanuen

BeanunHa NOANMTKY 3aKPBITHIX CHCTEM TeNJIOCHAOKeHUsI IPUHUMAETCS
paBHOIi:

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

0,25 % B gac oT 0ObeMa BOBI B KOTJIOArperatax

0,25 % B yac ot oObeMa ea’paTtopHoro O6axa

oQ|HE || w

0,75 % B yac oT 00beMa BOJIbI B TPYOOIPOBOJAX

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

npu pH ~ 4,0

mpu pH ~ 55

npu pH ~ 7,0

Q@

npu pH ~ 873

IIpu kakoMm 3HayeHun pH npoucxoaur cMeHa oKpacku uHaukaropa MO
(MeTHI0pPaHIK), IPH onpeesieHuH mea09HocTH Boasbl v mo MO:

npu pH ~ 4,0

mpu pH ~ 55

npu pH ~ 7,0

oQ@|»| o9

npu pH ~ 873




7KecTKOCTBLIO BOABI HA3BLIBAIOT:

CymmapHoe konngecTBo conepkamuxcesa B Boge nonos OH - u HCO3 -,
BBIPQ)KEHHOE B MUJUIMTPAaMM-3KBHBAJICHTAX B KMJIOIPaMMe WJIH JIUTPE

¥ +
CyMMapHO€e KOJIMYECTBO cojiepKaiuxcs B Bojie katTnoHoB H™ u Na', BelpakeHHOE B
MUJUTUTPAaMM-3KBHUBAJICHTaX B KUJIOTPAMMeE WJIH JIUTpe

pas 7F
CyMMapHO€E KOJIMYECTBO CO/ICpkKAIINXCS B BoJie KaTuoHOB Ca” 1 Mg, BeIpaxkeHHOE
B MIJUTUTPAaMM-3KBHUBAJICHTaX B KUJIOTPAMME WJIH JIUTPE

O

+ -
CyMMapHOe KOJIMYeCTBO cojaepxkamuxcs B Boje nonoB H™ u OH', BeipakeHHOE B
MUJUIMTPAMM-SKBUBAJICHTaX B KUJIOTpaMMe WIH JINTPE

BpeMeHHOﬁ KECTKOCTHIO HA3bIBAIOT

Kapb6oHaTHy10 )KECTKOCTb

HekapO6oHaTHYIO JKECTKOCTh

Cynb(haTHyIO0 )KECTKOCTb

(wil@lieellegin

KanbuueByro KeCTKOCTh

e}

IIponecc onpeneaeHns :KeCTKOCTH BOAbI 3aKJII0YAETCSI

>

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

B nocrenennom nob6asiennn k orMepenHou nopuuu Bojbl 0,1 H. umu 0,01 H.
pacTBopa aMMHayHO-0ydepHoil cMecu

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

B nocrenennom no6asiennu k orMepenHou nopuuu Boabl 0,1 H. v 0,01 H.
pacTBOpa KHCJIOTHI

Hpouecc ONPEACTCHUSA INECTOTHOCTH BOABI 3aAKJII0OYACTCHA. . .

B nocrenennom no6asnenuu k otMepeHHoi nopiuu Boas! 0,1 H. mim 0,01 H.
pactBopa NaCl

B nocrenennom no6asnenuu k orMepeHHoi nopiuu Boas! 0,1 H. wum 0,01 H.
pacTBOopa aMMHauHO-OypepHOl cmecH

B nocrenennom no6asnenun k otMepeHHoi nopiuu Boas! 0,1 H. mium 0,01 H.
pactBopa TpuioHa b

B nocrenennom no6asnenuu k otMepeHHoi nopiuu Boas! 0,1 H. mim 0,01 H.
pacTBopa KHUCIJIOTHI

Uro He HCNOJIB3YyeTCs B KauecTBe KoaryJjsinta B ocserutene BTU?

Al>(SOu)s

NaCl

Ca(OH),

o|alw)>|s

FeSO4

H3BecTkOBaHHE BOABI INPUMEHSIOT B CJIyYasix.

Korna He00X0aMMO CHU3UTE MIEIOYHOCTH MCXOIHOM BOJIBI

Korga He00X01MMO yBEIMUUTD METOYHOCTh MCXOIHOM BOJIBI

KOFI[E[ HCO6XOI(I/IMO CHHU3UTH HCKap6OHaTHy}O ’KECTKOCTb MCXOHOM BOIBI

o Q|w> R

Korga Heo0X01MMO yBETMUUTh KapOOHATHYIO )KECTKOCTh MCXOHOM BOJIBI

Na—KaTHOHMTOBBIE (PUJIBLTPHI CJHYKAT:

JUis GuibTpanuu BoJbl 4epe3 HOHBI HATPHS

JUis ymsirueHust BOABI yTeM KaTHOHHOTO oOMeHa

alw|>|8

st pactBopenust NaCl B ciioe kKaTHOHHUTA




D

‘ Jlns mpoyieHust cpoka iy O0bl KOTJIOarperatoB

13 IIponecc HATPUIT-KATHOHUPOBAHMSA B KOTEJIbHbBIX HCIOJIb3yeTCs

A Jns ynanenus u3 Bojabsl KaTuoHOB Na +

B s ynanenus u3 BoJbl pacTBOpeHHBIX ra3oB CO;

C Jns ynanenust us Bojsl nvonoB OH- u HCOs-

D Jnst ynanenus u3 BOJbl KATHOHOB Ca” nu Mg2+

14 Yro ncnosib3yercsl B KauecTBe peareHTa JJjisi IPUroTOBJIEeHUS
pereHepanoHHOro pactBopa AJjsi Na-KaTHOHMTOBOr0 (hujabTpa?

A NaOH

B NaCl

C NazPO, - 12 H,O

D Na,COs3

15 TexHosornyecknii HMKJI Na-KaTHOHUTOBOIO GUILTPA COCTOUT HU3...

A OubTpalyy, pereHepannuu, OTMbIBKY (DUIBTPa OT MPOAYKTOB PereHepallnu,
B3PBIXJICHHS

B Ckopoctu (puabTpanuu, pereHepamnuu, OTMbIBKH (UIBTpa OT MPOTIYKTOB
pereHepanyu, 1 CHOBa CKOPOCTH (QUIIbTPALINH

C YMsArdenus, B3phIXJICHHs] KATHOHUTA, pEreHepalii, OTMBIBKHA (PUIBTpa OT
MIPOJIYKTOB PEreHepaIlii, 1 CHOBA YMSITUCHUS

D B3pbixinienusi, pereHepaiu, OTMBbIBKH (HIBTpa OT MPOJYKTOB pereHepaluu, u
CHOBA B3PBIXJICHUS

16 YXxynuenne ruipoAMHAMHYECKON XapaKTePUCTUKHU CJIOSI KATHOHUTA
00YCJIOBJINBAET

A CHuxeHue cKopocTH puiabTpanuu

B CHIKEHHE BBICOTHI 3aTPy3KH KaTUOHUTA B (PUIILTP

C CHmwxkenue crenenu ucnoibizoBanus JJOE (nnnamudeckoii 0OMEHHON eMKOCTH)

D CHIKEHHUE YAEIbHOT0 pacxojia BoJbl uepe3 GpuibTp

17 Hau6os1ee 3k0OHOMUYHBIN TEMIIEPATYPHBIN PesKUM Pad0oThl HCTOYHUKA
TEIUIOTHI 10 PAcX01y TeNJOHOCHUTEJIsI HA MOANMUTKY TeNJI0CeTH

A 95/70

B 105/70

C 130/70

D 150/70

18 TemmnepaTrypa Boabl OcCJIe XUMBOJA00YMCTKH, HA BX0/I€ B 1€a3PaTop J0JIAKHA
ObITH

A ~50°C

B ~55°C

C ~60°C

D ~65° C

19 OO0m1as ’kecTKOCTb BO/IbI IJISl KOTJIOB € €CTeCTBEHHON HMPKYJISLIMENd He J0KHA
NnpeBbIIATH

A 1 MKT-3KB/KT

B 10 MKr-3KB/KT

C 100 MKT-9KB/KT

D 1 Mr-skB/kr




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 CoaepixaHue pacTBOPEHHOI0 KHCJIOPO/a B Bo/ie MOCJIe 1ea3paTopa 1Jisl KOTJI0B
€ eCTECTBEHHOW IUPKYJIsIIIUeil He J0JI2KHO NPeBbIIIATH

A 0,1 MKr/kr

B 1,0 MKI/KT

C 10,0 MKr/Kkr

D 100 MKr/KT

) 3na4venue pH BoabI 11 NOANUTKY TEIJIOBBIX CeTel NMPH 3aKPBITOM CUCTeMe
TeIJI0CHA0KeHUs

A pH=55 + 0,1

B pH=7,0 = 0,1

C pH=83 + 0,1

D pH=9,0 + 0,1

Hepeqeﬂb BOITPOCOB /IUIA IOATOTOBKH K 3K3aMEHY

Pazgen 1. Tema 1.1
1. McToyHuKH 1 XapaKTEPUCTHKA 3arps3HeHUI napoBosHoro Tpakta TOC.
2. OcHOBHBIE TpeOOBaHMS K Ka4yecTBY NHUTATENBHON BOJBI TApOBBIX KOTJIOB H
MOJIMMTOYHOM BOJIBI TEMIOBLIX CETEN.
3. Knaccudukamus u xapakTepuCTUKA TPUMECEH 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
KoHcTpykmn ocBeTIUTENIEH.
OU3UKO-XMMUYECKHE OCHOBBI (PHIIBTPOBaHUA B (PMIIBTPAX HACBITHOTO THUIIA.
OUIBTPYIOLIME MaTepUalbl OCBETIUTENbHBIX (UIBTPOB.
Knaccugukaius 1 KOHCTpYKLUUHU OCBETIUTENbHBIX (PUIBTPOB.
TexHonorust ocBeTJIEHNs BO/bI B QUIIbTpaX.

agrownE

Pa3nen 3. Tema 3.1
HMonooOMeHHbIe MaTepHalbl, CTPOSHUE, CTPYKTYPA.
TexHoMoTHYECKHEe CBOMCTBA MOHOOOMEHHBIX MaTEPHAIIOB.
OU3NKO-XUMHUYECKHNE OCHOBBI HIOHHOTO OOMEHa.
Texnomorust Na-KaTHOHHUPOBAHUSI BOJIBI.
Pereneparus Na-kaTHOHUTHBIX (DUITBTPOB.
JByxcrynenuaroe Na-KaTHOHHPOBAHUE BO/IbI.
TexHonorust H-kaTHOHHPOBaHUS BOJIBI.
Pereneparust H-kaTHOHUTHBIX (PUITBTPOB.

ONoGaRwWNE




Pazgen 3. Tema 3.2
1. AHMOHUpPOBaHUE BOJBI.
2. KOHCTpYKIIMH U SKCIUTyaTaIysi HOHUTHBIX (PHIIBTPOB.
3. Cxema napamtensHoro H-Na-kaTHOHHpOBaHMUSL.
4. Cxema nocnenoBarenbHoro H-Na-katnonupoanusi.
5. Cxema mnocnenoBatenbHOro H-Na-kaTHOHMPOBAaHHS C «TOJOJHOI» pereHeparuei
H-xaTHOHUTHBIX PUIBTPOB.
6. Cxembl XUMHYECKOTO 00€CCOIMBAHUS BOBI.

Paznen 4. Tema 4.1
1. Teopernueckre OCHOBBI TEPMHUUECKON JIeadrpariiu.
2. KoHCTpyKIIMK TEPMUYECKUX J1€a3paTOPOB.
3. HdexapOoHM3AIMS BOJIBI.
4. XUMHUYECKUE METObI yIaIeHHsI Ta30B U3 BOJBI.

Pa3pen 5. Tema 5.1

1. Tepmuueckoe obOeccomuBanue BOAbl. (CxemMa OIHOCTYIEHYATON HCIAPUTEIHHOU
YCTaHOBKH.
Cxema MHOTrOCTYIIEHYaTOW NCIIAPUTEIbHON YCTaHOBKH.
KoucTpykiuu ucnapureneit (KUMSIIETo TUIA, MTHOBEHHOTO BCKUITAHMS).
[TpuunHBbI 3arpsi3HEeHUs napa U crocoObl YMEHBIIEHUS 3arpsi3HEHUS.
Ou3nyecKue METOAbl YMEHBIICHUS HAKUTIEO0pa30BaHUS B UCTIAPUTEISX.
XUMHYECKUE METO/bl YMEHBILIEHUS! HAKUIIEOOPA30BaHUS B UCIIAPUTEIAX.
OU3UKO-XUMHUYECKHE METOIbl YMEHBIIICHUSI HAKUTICOOPA30BaHUsI B HCTIAPUTEISAX.

Noohkown

Paznen 5. Tema 5.2
1. MemOpaHnHble METObI 00PAOOTKH BOBI.
2. CyuHocTh MeToJ1a 0OpaTHOr0 0OCMOCa U €ro MPUMEHEHHUE.

Pa3pnen 6. Tema 6.1
1. OGpaboTka oxnaxaaromen Boasl. Pexapbonuzarusi.
2. Metonsl  yMEHBIICHHsS ~ OMOJOTHMYECKMX  OTJIOXKEHMH  Ha  MOBEPXHOCTSX
TEII000MEHHUKOB U TPYOOTIPOBOJIOB.

PacuerHo-Tpaduueckas padota (PI'P) BeimonHseTcs 00yyaromuMcs: CaMOCTOSITENBHO MO
pykoBoacTBoM npenoaasarens. [Ipu BoimonHenun PI'P oOydaromuiicss 1oykeH Mokas3aTh CBOE
yMeHue paboTaTh ¢ HOPMAaTHUBHBIM MaTepUAIIOM W JPYTUMH JUTEPATypHbIMH MCTOYHHKAMH, a
TakkK€ BO3MOXKHOCTh CHCTEMAaTH3UPOBAaTh M AaHAJIU3UPOBATh (DaKTUUECKUH MaTepuan u
CaMOCTOSITENIbHO TBOPYECKH €0 OCMBICIIMBATD.

[IpenonaBatens popmynupyet 3ananue s PI'P u pekomenayer nepedeHpb auTepaTyphbl
JUIS €€ BBIMOJHEHUs. VICKIIOUMTENbHO Ba)KHBIM SIBIISIETCS MCIOJIb30BaHHE HMH(OPMAIIMOHHBIX
MCTOYHUKOB, @ UMEHHO cHucTeMbl «/HTepHET», 4TO JacT BO3MOXKHOCTb OOydaromumcs Oosee
MIOJTHO M3JI0KUTh MaTepual Mo BEIOPaHHOM UM TeMme.

B npomnecce Boimonnenuss PI'P oOywarommiics nomkeH pa3oOpaTbcsi B TEOPETHUYECKHUX
BOIIPOCAaxX 3aJaHHOW TEMATHUKH, CaMOCTOSITEJIbHO IPOAHAIM3UPOBATh NMPAKTUYECKUN MaTepuall,
pazo0path ¥ 0O0CHOBATH MPAKTUIECKUE TIPEITOKCHHUS.

[IpenonaBaTens, NMpoBepUB pabOTy, MOXKET BO3BPATUThH €€ i JAOpPabOTKH BMECTE C
MUCbMEHHBIMU 3aMedaHusiMH. OOydaromuiics JODKEH YCTPaHWUTh IOJIyYEHHBIE 3aMeuyaHusl B
YCTAHOBJICHHBIH CPOK, OCIIE Yero paboTa OKOHYATEIbHO OLICHUBACTCH.

PT'P paborta momkna ObITh OopMIIeHa B TIeYaTHOM BHje Ha ¢opmare A4 u comepxaTh
OCHOBHBIE 3TAIlbl BHIIOJIHEHUS paOOTHI (TUTYIBHBIN JIUCT, JTUCT 33/1aHUs, COJCpKAHNE, BBEJICHHE,
pacyeThl, 3aKJIF0YCHHE, CITHCOK JINTEPATyphl, MPUIOKEHUS (€CITH He00X0aUMO)).



IIpumep 3axanus 1JIs1 BHINIOJTHEHUsI pacdeTHO-rpauyeckoii padorsl (PI'P)

Paccuntare BwIOpanHyto cxemy BIIY ¢ oOopynoBanuem, uucioM H TabapuTamu
OCHOBHOI'O 000pyIOBaHMs, IOTPEOIAEMOr0 pacxojla pearecHTOB M PacxXxol0B BOAbI
coOcTBeHHBIE HYX/1bl. COCTaBUTh MOSCHUTEIBHYIO 3aIICKY CO crienupuKanueir 000py10BaHusl.

BapI/IaHTBI MPUHIUIIKAIIbHBIX CXEM BOJOIIOATOTOBHUTCIIBHBIX YCTAHOBOK

Ha

Howmep [TpuHIMNHATBHBIE CXEMbI BOAONOATOTOBUTEIILHBIX YCTaHOBOK Pac§( o
BapHaHTa M/a
1 K(mm UK)-M-H;—H,— 1-b—- A, 350
2 K (mm UK) —M —Hj,—Hyp— 1 -B— Ay 400
3 K (mm UK)-M -H;,—H,-A-b-Ai,— A2 605
4 K@mm UK)-M—-H,-H,— 1-Bb—- A, — A 500
5 K (wmu UK) —M —Hj,. —Ho — 1 - b — Ay — ®C/] 550
6 K (wma UK)—M —H1 —Hy, - A-b— A, 315
7 K (umu UK)—-M -H;-A1—Ho - 1-b- A 408
8 K@@mUK)-M-H;;,—A; —A-b-H,—A; 375
9 K@@mUK)-M-H;—A;—-H,-I-b— A, 625
10 K (umu UIK)—-M -H;—A1—Ho—1-b— Ay, 700
11 K@mmUK)-M-H;;,—A1—d-b—-—Hy— Ay 475
12 NK-M-Hi,—A-b-A;1—-Hy—- A, - ®C/[] 750
13 UK-M-H1-A1-H,--b—-A; - ®CJ] 800
14 NK-M-H;—A;—J1-b—Hy,— Ay, — ®CJ] 650
15 NK-M-Hi-A;1-H,-A-b-A; - OCI 530
16 NK-M-Hig—A1-H,—J1-b- Ay — ©CJL] 485
17 UK-M-Hj;—A1—--b-Hy— Ay — ®CJ] 650
18 UK-M-Hj;—Ar—Hy— Ay — OCJ] 580
19 K (umu UK) — M — Naj — Nay 275
20 UK - M — Na;; — Na, 330
21 NK-M-H;—1-b-Na, 300
22 NK-M-H;—H;—J1-b—Naj;—Na 405
23 K (mm UK) —M - H;;, —Hz — 1 - b — Na; — Na; 150
24 K—M-H;—H;—J-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;—JI-b-Nal,— Na 275

XHUMHUYECKUH COCTaB HCKOTOPBIX HCTOUYHHUKOB BOI[OCHa6}KeHI/I5I




KectrocT

Homep | Hcrounuk B3pemen-uel | Cyxoi
BapuaHT | (peka/o3ep Mecro € BEILIECTBA, | OCTATOK Oxuciie-moct > y

a 0) oTOopa mpoObI O/ . MI/KT b, MI/KT MT-9KB/KT

Ko | Ky
1 AmMynapbs Kepxku 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 Bomra Kazann 10,0 360,0 11,2 48 | 2,3
6 Boixos Hosropog - - 25,3 1,47 | 1,2
7 Boponex JInnenx - 320,4 - 51 | 4,6
8 JlayraBa JlayraBomiic 50,0 - 12,5 32 | 30
9 Cepepras ApxaHrenbck - - 8,5 6,48 | 4,34

JIBuHa
10 JlecHa YepHuron 14,0 - 53 429 | 41
11 Juenp 3amopoxne - 315,0 10,2 3,82 | 3,08
12 Hon 3ag0HCK — - 5,8 51 | 4,81
13 Cenepeianit JIucuuanck - - - 48 | 3,2
Jloner

14 Enuceii 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““'B;“pam 300,0 884,0 55 7,36 | 3,8
19 Jlena - - 4740 3,46 | 2,42
20 Jlonmaue XapbKOB - 874,0 - 10,7 | 6,6
21 Mmuacc YenssOuHCcK 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 Jlenunrpan — 67,2 - 0,55 | 0,43
25 Heman Kaynac 18,0 - 5,0 42 | 41
26 O0b HoBocubupck 405,0 206,0 2,9 3,23 1,21
27 Oxka I'opekuit 62,4 438.0 13,6 597 1| 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'ypbeB 34,0 769,6 5,2 6,2 | 3,84
32 [{Ha TamOo0B 25,0 584,0 57 6,9 | 45
33 IIlexcua Uepenogen 10,4 296,4 12,1 41 | 2,1
34 Baiikan - - - - 1,43 | 1,12
35 Banxamr - - 1775 - 10,7 | 3,17




ITpunoxxenune 2

7 OueHoYHbIE CPeCTBA MPOBEACHUA NMPOMEKYTOUYHON aTTecTalun

a) [lnanupyemsble pe3ynbTaThl OOyuYeHHs] M OLICHOYHBIE CPEICTBA Ul IPOBEICHUS
IIPOMEKYTOUYHOM aTTECTAL[UU:

Koo
UHOUKA
mopa

Hnouxamop
00CMUIICEHUS
KoMnemeHyuu

Oyenounvie cpedcmea

IK-1 — Cioco0eH y4acTBOBATH B OIIEHKE TEXHHYECKOT0 COCTOSTHUS, MOIePKAHUS U BOCCTAHOBJIEHHUSA
PatoToCOCOOHOCTH TEIJIOMEXaHNYeCKOoro 000pyaoBaHus npoMbinuieHHbIX TIC

[1K-1.1 | OuenuBaer Ilpumenenue KOMNIEKCHBIX MeMOO08 PEuleHUsl IKOTO0SULECKUX
YpOBEHb Baoau.
TexHmgecknx  |[[LAIPUMED, MPOU3BECTH TepMUYecKoe obeccomBanue Boabl: 200-300
pelenuii MJI BOJIbI TIOJBEPTHYTH Ha JTAOOPATOPHOW HCMApUTETIHHOW YCTaHOBKE
HaTpaBIEHHBIX (puc. 1) TtepmuueckoMy obOecconuBaHuio. JucTwinaT cobpare B
HA HoBhImIcHHe COOPHUK. B IMCTHILIATE ONPENENUTE KECTKOCT U COECOAEPIKAHME.
a3 dexTuBHOCTH
paboThI
TEIUIOMEXaHU4e
CKOTO
o0opynoBaHus
Puc. 1. Cxema nabopatopHOi UCHIAPUTENHHON YCTAaHOBKHU:
1 - xonba ¢ UCXOHON BOJIOM; 2 - XONOAUIBHUK; 3 - COOPHUK JUCTUILISTA
[1K-1.2 |IIpoBogut yd4er 3aoanue 1. DKCIIEpUMEHTAJIBHOE OIpEAeIeHUe IoKa3aTesen

u aHaIu3
TEXHUKO-DKOHO
MHYECKUX
rnokazareei
paboThI
TEIJIOMEXaH4e
CKOTO
000pyI0BaHUS

KauecTBa BOJIbI HA JTA0OPATOPHBIX YCTAHOBKAX.
[lepen HavaaoM MpPOBEAEHUS IJIA0OPATOPHBIX pabOT oOywarolrecs
MOJTy4al0T HUCCIEAYEeMYI0 BOAY M ONPENENSIOT €€ MPO3payHOCTh H
CoJIep’)KaHHEe B3BEIICHHBIX BEIIECTB. 3aTeM OT(UIBTPOBHIBAIOT YacTh
BOAbI W B (GUIbTpaTe OMNPEAETSIOT IIEIOYHOCTh (KHUCIOTHOCTB),
PKECTKOCTh, COJICP)KAaHHE XJIOPHJOB, OKHUCIISIEMOCTh, CTaOWJIBHOCTH,
coJiecoiep;KaHue, Haauuue B Boje xkene3a, 0, u CO,.
[Tocne mpoBeneHUs STUX aHAIM30B HCCIEAYEMYIO BOJY MOJBEPraroT|
CIIETYIOIIUM BHUIaM 00pabOTKu:

® H3BECTKOBAHUIO;

®  KOAarynsiuu;

® TEPMHUYECKOMY ra3oyIaJIcHHIO;

® TEPMHUYECKOMY 00€CCOIHMBAHUIO;

e H* Nat*-xarmoHMpoBaHUIO.
[Tocme kaxxmoro Buga O0OpabOTKH TPOBEPSIOT, KaK W3MEHWJIHCH
MOKAa3aTeIN KaueCTBa BOJBI.
[Tocie n3BeCTKOBAHUS OTIPENIEIISIOT:
® KeCTKOCTb;
® [EJIOYHOCTE;
® coseco/epKaHuE;

® OKHUCIIACMOCTD,




Koo Hnouxamop
UHOUKA docmudicenust Oyenounvie cpedcmea
mopa KOMNemeHyuu

® CTaOWIBHOCT.

[Tocne xoarynsanuu He0OX0UMO MTPOBEPUTH OKHCIISIEMOCTb.
[locnme TepMHUECKOrOo ra3oyjajeHuss HeoOXOIMMO  IPOBEPHUTH
conepxxanue O, u CO,.
[locne TepMuUYecKOro O0OECCOJMMBAHHMS HEOOXOAUMO IPOBEPHUTH
PKECTKOCTb U COJIECOEPIKAHUE.
[Tocne H' -kaTmoHMpoBaHHMS HEOOXOAUMO IIPOBEPUTH HKECTKOCTH,
CJIOYHOCTD M COJIECOICPKAHUE.
[Tocne Na* -xkarMoHMpOBaHWsS HEOOXOAMMO MPOBEPUTH HKECTKOCTD,
[IEJIOYHOCTH M COJIECOIEPKAHUE.

3adanue 2. Cxompko rpammoB CaCly comepxures B 1 M° Bojl,
€CJIM KaJIbIIUEBasl )KECTKOCTh paBHA 4 Mr-3KB/n?

3aoanue 3. Kakoe KOIMYECTBO U3BECTH HEOOXOAUMO JOOABUTH
st ymsiraeHust 1 M BOJIBI, €CITH €€ KECTKOCTD HY>KHO CHHM3UTH C 5 /10 2
MTI-3KB/J1?

3aoanue 4. OnpeneanuTh KOHIEHTPAIIUIO HOHOB BOJIOPOIA [H+] B
[pacTBOpE, BOJOPOAHBIN MMoka3aTenb pH koToporo paseH 5,1.

3adanue 5. OnpenenuTs KOHIEHTPAIHIO HOHOB Bogopoaa [H']

[OH] B pacTtBOpe, BOOpOIHBIN TTOKa3aTesnb pH koToporo paseH 8.

0) Ilopsaaoxk mpoBeleHUs] NMPOMEKYTOYHON aTTeCTAUMH, MOKA3aTeJIH U KPUTEPHH
OLlCHMBAHUA (IK3aMeH).

Kpurepun oueHkun (B COOTBETCTBUM € (HOPMHUPYEMBIMH KOMIIETEHIUSIMU H
IUTAHUPYEMBIMH pe3ysbTaTaMu O0yUeHHs):

[Tpomexyrounass arrecrtaquss 1o JgucHMIUIMHE «OCHOBBI  BOJONOATOTOBKM  Ha
IIPOMBIIIIEHHBIX MPEIIPHUITHIX» BKIIOYAET TEOPETUYECKHE BOIPOCHI, IMO3BOJISIONINE OLIEHUTH
YPOBEHb YCBOECHMS OOy4YalOIMMUCS 3HAHUM, U MPaKTHUYECKHE 3aJaHMsl, BBISIBIISIONINE CTEIIEHb
c(OpMHPOBAHHOCTU YMEHHH U BIIaJIeHUH, MPOBOAUTCS B (popMe dK3aMeHa.

DKk3aMeH 1o AucuuIuiMHe «OCHOBBI BOAOIMOATOTOBKH Ha MPOMBIIUIEHHBIX MPEINPUATHIX)
IPOBOJUTCS B YCTHOM popMe Mo SK3aMEHAIIMOHHBIM OUJIeTaM, Kax/Iblii U3 KOTOPBIX BKJIIOYAET 2
TEOPETUYECKUX BOIIPOCA M OJHO MPAKTHYECKOE 3aJaHNUE.

[Toxazarenu ¥ KpUTEPUHU OLIEHUBAHUSA YK3aMEHA:

— Ha OLICHKY «OTJIMYHO» (5 GaymioB) — oOyyaronuiics AeMOHCTPUPYET BBICOKHI YPOBEHb
Cc(OPMHUPOBAHHOCTU KOMIIETEHIUI, BCECTOPOHHEE, CHCTEMAaTHYECKOEe M IIIyOOKOE 3HaHME
y4yeOHOro MaTepuasia, CBOOOJHO BBIMOJHAET MPAKTHUECKUE 3aJaHMsl, CBOOOIHO ONEpUpYyeT
3HAHUSAMHU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIIEHKY «xopouio» (4 Oamna) — oOy4aromuics TeMOHCTPUPYET CpPeIHUl YpOBEHb
c(OpMHUPOBAHHOCTH KOMITETEHIMI: OCHOBHBIE 3HAHUS, YMEHHS OCBOEHbBI, HO JIOIYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IPU AaHATUTHYECKUX OTlepallusiX, HepeHoce
3HAaHUI U yMEHUI Ha HOBbIE, HECTaHIapPTHBIE CUTYAllUH.

— Ha OIICHKY «YIOBJIETBOPUTENHHOY (3 6ana) — 00yyaromuicss JIeMOHCTPUPYET MOPOTOBBIN
YPOBEHb CHOPMHUPOBAHHOCTU KOMIIETCHLIMH: B XOJI€ KOHTPOJIBHBIX MEPONPUATHH JOMYCKAIOTCS
OLIMOKH, MPOSBISIETCS OTCYTCTBUE OTACIbHBIX 3HAHWN, YMEHHH, HaBBIKOB, OOy4aromuucs




HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUS MIPU OINICPUPOBAHUU 3HAHUAMHU U YMCHUAMU IIPU HUX
IIEPEHOCE HAa HOBBIE CUTYAIUH.

— Ha OLIEHKY «HEYJOBJIETBOPUTEIBbHO» (2 6ayia) — o0yJyaromuiicss AEMOHCTPUPYET 3HAHUS
He Oosee 20% TeOpEeTHUYECKOro MaTepHaia, JOMYyCKaeT CYHIECTBEHHbIE OLIMOKH, HE MOXKET
MMOKa3aTb MHTCJUICKTYAJIbHBIC HABBIKH PCIICHHUA IMPOCTHIX 3a/1a4.

— Ha OLICHKY «HEyAOBJIeTBOpUTesIbHO» (1 Oamn) — oOyuaromuiicss He MOXKET I0Ka3aTh
3HAHUA Ha YPOBHC BOCIPOU3BCACHUA U 00BsCHEHNS I/IH(bOpMaI_[I/II/I, HE MOXCT IIOKa3aTb
MHTEJUIEKTYaJIbHbIC HABBIKU PEILIEHUs IPOCTHIX 3ajau.



