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1. Ilean ¥ 3a7a4M QU CIUILIHHDI.

Llenvio usyuenuss Oucyuniunvl «I1OBBIIIEHUE TPOJAYKTUBHOCTH CKBOKHHY» SIBIISICTCS
npuoOpeTeHne CTyJeHTaMu 3HaHUN (PU3NYECKUX MPOLECCOB MOAbEeMa MPOIYKIIUN U3 CKBAXUH Ha
MOBEPXHOCTh, NPHOOPETCHUE HABBIKOB CAMOCTOSATEIBHOW OIICHKH MW aHalli3a IMPOMBICIOBOM
CUTYyallud, yMEHHE BbIOOpa 000PYAOBAaHUS U YCTAaHOBICHHUS ONTUMANIBHBIX YCIOBHUI €ro paboThI.

3aoauu uzyuenusi oucyuniunvl «I10BBIICHUE TPOTYKTUBHOCTH CKBXKHHY SABJISICTCS YMCHUC
CTy,Z[GHTOB HNCII0JIb30BaTh HOJIy‘ICHHBIe 3HAHUA B HpaKTI/I‘{CCKOfI JCATCIIBHOCTU I/IH)KeHepOB B
00J1aCTH TEXHOJIOTHU METOJIOB TOBBIIICHHS MPOJAYKTUBHOCTH IUIACTOB TPH MPUHSATHH PEIICHHMA
BBI60pa paI_[I/IOHaJIBHLIX CHOCO60B 3KCHHyaTaHI/II/I CKBAK1UH HpI/I TOM HUJIX HHOM MECTOJAC IMOBBIIIICHUSA
HedTeoTIaAuH.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/bHO MPOrpaMMbl

JlucuumuiiHa OTHOCUTCA K MPOQUIBLHON YacTy NMpodecCHOHANbHOTO HuKia. [ n3ydeHus
Kypca HY»KHO BJIaJIeTh 3HaHUSIMU: MIOJTY4YEHHBIMU B Kypcax «pHu3uKay», «Marematuka», «logzemnas
rHIpoMexaHukay, «POu3nka He()TIHOTO U Ta30BOro Iacray, «Jloobua Hedru», «Jlodbua raza» u

T.0.

3. IlepedeHb MJIAHMPYEMBbIX Pe3yJbTATOB 00yYeHHS MO TUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHAUKATOPAMH JOCTHKEHUSI KOMIIeTeH Ui

Taoauna 1
Koa no ®1oC NHaukaTopsbl 10CTHKEHUS Ilnanupyemblie  pe3yJbTaThbl
o0ydyeHHs] 1O [MCUMILJIMHE
3YB)
IIpodeccnonanbHbIe
IMIK-4 Cnocobnocts | ITK-4.1-3HaeT TEXHOJOTUYECKHE | 3HATD:
OCYIIECTBIISAThH MIPOLIECCHI B o0acTu | OCHOBHBIE 3aKOHBI
OIIepPaTHBHOE He(TEerazoBoro nena JUISL | €CTECTBEHHOHAYYHBIX
CONPOBOXK/ICHUE OpraHu3aIuu paboThl | TUCHUILIUH B
TEXHOJIOTUYECKUX KOJUIEKTHUBA UCIIOJIHUTENEH; npodeccuoHaIbHON
MIPOIIECCOB B | IIK-4.2-ymeer MIPUHUMATh | IESITEIbHOCTH, METObI
COOTBETCTBHHU C | HCTIOTHUTEIBCKUE PEIICHUSI TPU | MOBBIMICHUS  MPOIYKTUBHOCTH
BBIOpaHHOW  cdepoit | pazdpoce MHEHUH W KOH(MDIWKTE | CKBAXKMH B Pa3IMYHBIX TOPHO-
npoeCCHOHATBEHON WHTEPECOB, OMPEICIUTE MOPSIOK | TEOTOTHUECKUX YCIOBUSIX,
JEATENbHOCTU BBITIOJTHEHUSI padoT; MPUMEHSITD METO/IbI
IIK-4.3-umeert HABBIKM | MAaTEMAaTUYECKOTO aHalau3a |
OTEpPATHBHOTO  COMPOBOXK/IEHUS | MOJECIMPOBAHMUS,
TEXHOJIOTHYECKUX IMPOIECCOB B | TEOPETUYECKOTO u
obnactu HedTEera3oBoro Jena. AKCTIEPUMEHTAIBHOTO
UCCIICIOBAHHUS IIPOLIECCOB
no0bIY HETH U Ta3a Ha CylIe U
HA Mope, TpyOOIPOBOJHOTO
TpaHcropta HepTH © Ta3a,
IKCILTyaTUPOBATh "
00CITyKMBaTh TEXHOJIOTHYECKOE
000pyIOBaHUE, OTCUECTBEHHYIO
" 3apyOeIKHYIO Hay4HO-
TEXHUYECKYI0 HH(OpMAINIO 110
HAIpPaBIICHUIO HCCIIEOBAaHUI B
obnacTu TpyOOIIPOBOTHOTO
TpaHcropta HepTH © Ta3a,
MOJ3EMHOTO0  XpaHEHHs rasa,




XpaHeHuss W cObita HedTH,
He(TENMPOIYKTOB U CHKIIKEHHBIX
ra3oB;

yMeTh:

IJIAaHUPOBaTh U MpoBoaAUTh ['TM
Ha CKBAXXMHAX; KOPPEKTUPOBATH
TEXHOJIOTUYECKHE MIPOLIECCHI
npu jao0brue HepTH U Trasa,

pEMOHTE M O3KCIUTyaTaluu
CKBaKUH Pa3IUYHOTO
Ha3HaueHUs: u npoduis cTBoia
HA Ccyme ©W Ha  Mope,
PEKOHCTPYKIIHT u
BOCCTAHOBJICHHH HEQTSHBIX U
ra3oBbIX CKBaXWH, cOope U
IMOATOTOBKE CKBaKUHHOU
NPOAYKIHUH,  TpaHCIOpTE U
XpaHEeHUH YIJI€BOJOPOJIHOIO
CBIPbS, OCYIIECTBIIATh
ONCPAaTUBHBIM  KOHTPOJIb  3a
TEXHUYECKUM COCTOSTHUEM
TEXHOJIOTHYECKOTO
000pyI0BaHUS;

BJIA/IETh:

METOHAaMH, cnocodbamMu u
cpencTBamMu MOJTy4eHUS,
XpaHEeHHUS, nepepadoTKH
uHpopmanuu,  paborath ¢

KOMITBIOTEPOM KaK CpEICTBOM
yrpasieHus: HHpopManuei.

INK-8 CroocobHOCTE

OCYILIECTBIIATD
OpraHu3aiyio pabdoT
1o OINCpaTUBHOMY
COITPOBOKIICHUIO
TEXHOJIOTUYCCKUX
IPOIIECCOB B
COOTBETCTBUU C
BBIOpaHHOU  cepoit
npohecCHOHATBLHOM
JeSITeTbHOCTH

IIK-8.1-3naet METOJIBI
OpraHM3aLUH pabot
TEXHOJIOTUYECKHUX MIPOLIECCOB
He(TerazoBoro KOMILIEKCA.

IIK-8.2-ymeer MIPUMEHSITh
3HaHHUA T1I0 TEXHOJIOTUYCCKUM
nporeccam HedTerazoBoro
KOMIUIEKCA I OpraHU3aluu
paboThl KOJUICKTHBA
WCTIOJTHUTEIICH; MPUHUMATH

UCTIOJTHUTENIbCKAE PEUICHUS TIPU
pa3zbpoce MHEHUN U KOH(]IUKTE
WHTEPECOB; ONPEICISATH MOPSIO0K
BBITIOJTHEHUS pabor;
OpPTraHU30BBIBaTH W IPOBOJUTH

MOHHUTOPHHT pabot
HedTerasoBoro 00BeKTa;
KOOPJAWHUPOBaTh  paboTy IO

cOOpy IPOMBICIIOBBIX JIaHHBIX.

ITK-8.3-umeet HaBBIKHU
OpraHH3aIH OIIePaTHBHOTO
COTIPOBOXKICHHUS

3HATD:
pacyeTsl U BBIOOp
paIrMoHaIBHOTO BapHaHTa
MoKasareseu cucTeM pa3paboTKu
TUTsl HEPTSIHOTO MECTOPOKIACHUS
C BoO3meiicTBHEM WM 0e3
BO3JEHUCTBUSL HA MPOAYKTUBHBIN
IUIACT.

yMeThb:
U3ydeHHE MPOIECCOB U CUCTEM
pa3pabOTKH HEPTIHBIX 3AJICIKEH,

pPeKUMOB  PabOTHl  IIACTOB,
MPOCKTHPOBaHHE  pa3pabOTKH
He(TAHBIX MECTOPOKACHHIM,
OCYIIIECTBIICHHUE aHajM3a
pE3yNbTaTOB BO3ACUCTBHUS HA
3aJI)KH M MPOTHO3UPOBAHUS
pa3BuTHs He(hTET00bIUN.
BJIA/IETh:

OCHOBHBIMH METOJaMH,
cnocobamu u cpeacTBaMu
MOJTyYCHUS, XpaHEHUs,




TEXHOJIOTHYECKUX TPOIECCOB B | MEepepabOTKH uHdopMaImu,
COOTBETCTBHMM C  BBIOpAaHHOH | pabOTaTh C KOMIBIOTEPOM Kak
chepoit poeCCHOHAIBHON | CPEACTBOM YIpaBICHHS
JIESITEIIbHOCTH. nH(popManuen.
4. O0beM IMCHUILUIMHBI M BUJbI Y4eOHOH padoThI
Tabauua 2
Bcero CemecTpsbl
Bun yueOHoii padoThI 4acos/ 3a4.e/. 6 5
0P0 390 0P0 300
KonrTakTHasi pa6oTa 48/1,33 | 12/0,33 | 48/1,33 | 12/0,33
B Tom uncne:
Jlexuuun 16/0,44 | 4/0,11 16/0,44 | 4/0,11
[TpakTrdeckue 3aHATHS 32/0,88 | 8/0,22 32/0,88 8/0,22
CemuHapsbl
JlaGopaTopHble pabOTHI
CamocrosiTesqbHasi pabora (Bcero) 60/1,66 | 96/2,66 | 60/1,66 | 96/2,66
B Tom uncie:
Kypcoas pabora (mpoekT)
Pedepatsl 10/0,27 | 10/0,27 | 10/0,27 | 10/0,27
U (unu) opyaue 6uovi camocmosmenbHou pabomol.
TeMbl 17151 CaMOCTOSITEIHHOTO U3YYCHHS 30/1,66 | 66/1,83 | 30/1,66 | 66/1,83
[ToaroToBKa K MPAKTUYECKUM 3aHSATUSIM 10/0,27 | 10/0,27 | 10/0,27 | 10/0,27
IToaroroBka K 3auety 10/0,27 | 10/0,27 | 10/0,27 | 10/0,27
Bua oryerHoctu IK3 IK3 IK3 IK3
OBmas Tpy10eMKOCTS BCETI'O B uacax 108 108 108 108
BCEI'O B 3a4.
JTUCIHUILINHEI 3 3 3 3
eIMHUIAX
5. Conepixkanue 1M CHUNITTHHBI
5.1. Pa3znenpl AUCHIUIIJINHBI 1 BUALI 3aHATHH
Tabdauna 3
Jleku. | Ipakr. Beero
No HaumeHnoBaHue pa3aena 3aH. 3aH. 4aCOB
n/n AUCHUILIUHBI N0 ceMecTpaM yachl | yackl
0®0 | 0PO 0D0
[Tpuzaboitnas 30Ha 1acTa
1 BinstHue opraHu3anMoOHHO- 1 2 6
TEXHUUYECKUX (PaKTOPOB HA COCTOSIHUE
npr3a00WHOM 30HBI IJIACTA
BnusiHue KoIeKTOpCKuX U pusmko-
2 | XUMHYECKHX CBOMCTB Ha COCTOSTHUE 2 2 6
pu3a00iTHOM 30HBI IIJIACTa
3 O06paboTKa CKBaKUH pacTBOpPAMHU ) 4 6
MOBEPXHOCTHO-aKTHUBHOT'O BENIECTBA
4 AHanum3 ¥ COCTaBJIEHUE METOIUKHU ) 4 6
00paboTKu ckBakuH pactBopamu [1AB
5 AHanm3 KUCIOTHBIX 00paboTOK ) 4 6
MOJIMMUKTOBBIX KOJJIEKTOPOB




Pa3zpaboTka MeToa TITMHOKUCIIOTHBIX

6 | 00paboOTOK MOJTMMHUKTOBBIX 2 4 6
KOJJIEKTOPOB
Y COBEPILIEHCTBOBAHUE METOIUKHU

7 | TIIMHOKUCJIOTHBIX 00pabOTOK 2 4 6

TMOJIMMUKTOBBIX KOJIJICKTOPOB

TexHomorust IPOBEACHUS

8 2 4 6
TJIMHOKHUCIIOTHBIX 00pab0TOK CKBAKUH
OU3NKO-XMMUYECKUE METOIbI

9 00paboTKu mpu3aboIHOM 30HBI IJIacTa ) 3 6

00pabOTKH CKBAKUH

" CKBa>XHH. CHGHI/IaJ'II)HBIe METObI

5.2. JIeKIIMOHHBIE 3aHATUSA

Tabauua 4
Ne | HaumeHoBanue paszaena
Conepxanue paszzaena
I | AUCHUTUIUHBI
| Beeenne Henu u 3agaun qucumIuinHel. Mctopus pa3Butus
nuciuminHel B Poccun u 3apybexom
Cocrosinue pu3a00NHOM 30HBI Jacra.
. [Iponunaemocts  Mpu3abONWHOI  30HBI  IUIACTA.
2 | IIpu3aboitHas 30Ha TUIacTa
[Tpruunsl YXYALICHUS MIPOHUIIAEMOCTH
pu3a00HOI 30HBI IJ1aCTa
Bnussaue pempeccun  OypoBOro pactBopa Ha
Bnusinue opranuzanuoHHo- MPOAYKTUBHOCTh  CKBaXXWHbI. Ponb  KkauecTBa
3 | TEXHHYECKHX (bakTopoB Ha OypoBoro pacrBopa B  THAPOJAMHAMUYECKOM
COCTOSIHHE MTPHU3a00HHOMN 30HBI COBEpIICHCTBE CKBa)KUH. 3aBUCUMOCTh
racra TUAPOJUHAMUYECKOTO COBEPILICHCTBA CKBAaXUH OT
BpEMEHH BO3/IeHCTBUS OYpOBOIr0 pacTBOpa Ha IUIacT.
BrnusHue  AMTONOTMYECKMX U KOJUIEKTOPCKHX
CBOMCTB Ha yXyALIEeHUE MIPOHUIIAEMOCTH
BinsiHME KOJUIEKTOPCKUX U npu3a00iHOIM 30HBI I1J1aCTa. 3aBUCUMOCTH
4 (U3UKO-XMMHYECKUX CBOWCTB HA | IPOAYKTUBHOCTH u TUIPOIMHAMUYECKOTO
COCTOSIHHE TTPU3a00MHOM 30HBI COBEpILIEHCTBA CKBOXHH OT THMOA KOJUIEKTOpA.
miacra BnusHue TpeummH Ha MNPUTOK Ta3a M3 IUIACTa.
Bnusinue (QU3MKO-XMMHUYECKUX CBOWMCTB JKHUAKOCTH
Ha TUJIPOJMHAMHYECKOE COBEPIIEHCTBO CKBAXKHH.
Bunel, HazHaueHue U TpeOOBaHUS K MOBEPXHOCTHO-
aKTUBHbIM  BemiecTBaM.  OObBIT  NPUMEHEHUS
O6paboTKa CKBaKUH
MOBEPXHOCTHO-AaKTUBHBIX BEILECTB JJIs YIy4IICHUs
5 | pacTBOpaMu IIOBEPXHOCTHO- Y
MIPOHUIIAEMOCTH  MPU3a0OMHON  30HBI  IUIACTA.
aKTUBHOTO BEIIECTBa
Pe3ynbratsl KOMILJIEKCHBIX AKCIIEPUMEHTOB
00pabOTOK CKBaYKHH.
AHanu3  TIMHHUCTBIX  YacTULl M OMYJbCHUH,
colepkaluxcss B OJKUJIKOCTH, W3BJIEKAEMON U3
AHanu3 1 cocTaBlIEHUE
maacta. AHamu3 pe3yJbTaToB 00paOOTOK CKBaXKHH,
6 | MmeTonuku 00OpabOTKU CKBAXHUH
BCKPBIBIIMX  KOJUJIGKTOp.  AHamu3  00paboToK
pactBopamu [TAB N
npu3ab0iHON 30HBI CKBaXHH. MeTonnka BBIOOpa
o0BeMa U KOHI[EHTPAILIUU PacTBOPA.
7 AHanmu3 KUCI0THBIX 00paboTok | OOocHOBaHUE MacCOBOTO MIPOMBIITICHHOTO
MOJIMMUKTOBBIX KOJUIEKTOPOB | BHEJJPCHUST  KUCJIOTHBIX  00pabOTOK  CKBaXKWH.




XapaKTepUCTUKa KHCIOTHOTO PAacTBOPa M MPUYHHEI
cHKeHus 3(dexTuBHOCTH 00paboTOK. MexaHusm
JCUCTBUSI KUCIIOT HAa KapOOHATHBIE M TEPPHUTCHHBIC
KOJUIEKTOphl. J[00aBKM B KHCIIOTHBIE PACTBOPBHI.
AHaM3 COMSTHOKUCIOTHBIX 00PaObOTOK.

OneiT  BHEApPEHUS TIMHOKHCIOTHBIX 00paboTOK
ckBaxuH. MccnenoBanue 3¢ (peKTHBHOCTH PaCTBOPOB
¢ Oudropumom aMMOHHS. XUMUYECKasi aKTUBHOCTH
KHCJIOTHBIX  pacTBOpoB.  OCHOBHBIE  pEaKIUH
TNIMHOKUCIOTHOTO ~ PacTBOpa €  TJIMHUCTHIMU
(bpakmusIMA TUTACTOBOTO IOJIMMUKTOBOTO IIEMEHTA.
MHOropacTBOpHbIE TJIMHOKUCIOTHBIE —00pabOTKH
TIOJIMMHUKTOBBIX TEPUTCHHBIX KOJJICKTOPOB.

Pa3zpabotka meTona
8 | TTMHOKUCIIOTHBIX 00pabOTOK
MOJIMMHUKTOBBIX KOJUIEKTOPOB

Bnusane BOJOHACBIIICHHOCTU OPOAYKTUBHOI'O
miacta Ha  3(PQPEeKTHBHOCTh  TVIMHOKHCJIOTHBIX
pPacTBOPOB. Bnusaue TPCIIMHOBATOCTU MOPOJAbI Ha
pe3yabTaThl  KUCJIOTHBIX  00paboTok. Brusnwue
AAaBJICHUA W BPCMCHHU Ha PACTBOPCHUC IIIACTOBOI'O
IIEMEHTa B KUCIIOTHBIX paCTBOPaX.

Y CcOBEPIIEHCTBOBAHUE METOIUKHU
9 | TTTMHOKHUCIOTHBIX 00PabOTOK
MOJIMMUKTOBBIX KOJIJICKTOPOB

TexHonoruyeckue CXEMBI TJTMHOKUCIIOTHBIX
0o0paboTok ckBaxuH. I[loAroToBKa K MPOBEICHHIO
TJIMHOKHUCIIOTHBIX ~ oOpaboTok.  [IpuroroBienue
TITMHOKHUCIIOTHOTO pacTBopa. [1oAroToBKa CKBaKUHBI
K  TJIMHOKHUCIIOTHOM oOpaboTke. CriocoOsr
MIPOBEACHUS TIMHOKMCIIOTHBIX 00pabOTOK.

TexHonorus npoBeEACHUS
10 | rTMHOKUCIOTHBIX 00PabOTOK
CKBKUH

O6paboTka npu3abOWHON 30HBI IUIACTa PACTBOPOM
ruapodobuzaropa. [I[puMeHeHne BOJHBIX PaCTBOPOB
M3BECTH  JUISI  CEJEKTHBHBIX,  MHOTOKPATHBIX
KHCJIOTHBIX 00pabOTOK H THApPOpa3phiBa TIUIACTA.
HampaBrnenne ©  TyTH  COBEPIICHCTBOBAHUS
TJIMHOKHUCJIOTHBIX 00pabO0TOK.

OU3UKO-XUMUYECKHE METOIBI
11 | o6paboTku mpu3aOONHHOM 30HBI
TUTaCTa U CKBAXKHH

Kucnornas obpaboTka JUTSt MOBBIIICHUS
3 (PEKTUBHOCTH  M3OJSAIMU  IUIACTOBBIX  BOJI.
O6paboTtka CKBaYKUH a’pUPOBAHHBIMU
CrieunanabHbIe METOIBI TJIMHOKUCJIOTHBIMU pacTBOpaMu. MHTeHcudukanms
00pabOTKN CKBAXXHH OpUTOKa HEYTH M MOATOTOBUTENBHBIA JTalm K
KHCJIOTHON 00pabOTKe MyTeM BBIIIEIaYMBAHUS COJTU
U3 IacTa. YJaJeHUEe XUAKOCTU U3 MPU3a00iHOMN
YacTH CTBOJIA Ta30BOM CKBAYKUHBI.

12

5.3. JlabopaTopHbIii NPAKTHKYM
(He MpeyCMOTPEHBDI)

5.4. IlpakT4yecKue 3aHATUSA
Tabauua S

Ne HaumenoBanue paznena

Conepikanue paszenna
n/a IUCIAIUINHBI Acp pasit

1 . O6paboTka MaTepuajgoB HMCCIIECIOBAHUS CKBAKWH Ha
[Tpu3aboiinas 30Ha ruIacTa
nputok. Tunosas 3agaya

2 3aBUCUMOCTh THUIPOJAMHAMUYECKOTO COBEPIICHCTBA

Biusaue opranu3anuoHHO- o
CKB)KUH OT BPEMEHHU BO3/ICHCTBUS OypOBOTO pacTBOpa
TEXHUYECKHUX (DaKTOPOB Ha A [LIACT




COCTOSIHHE MPU3a00HHON
30HBI IIJIaCTa

3 | BousHue KOJJIEKTOPCKUX U N
OmnpeneneHre MHUHMMAJIbHOTO 3a00HHOTO JaBICHUS
(bmun KOXHMHACCKHX (OHTaHUPOBAHMS CKBAXKUHBI U CPEIHEro YAEIbHOTO
CBOMCTB Ha COCTOSTHHE .
. Beca He()Tera3oBoil CMecH B IOJJbEMHBIX TPYOax.
pu3a00iHOM 30HBI IIACTA
4 | O6paboTKa CKBaXHH OnbIT TPUMEHEHUS TOBEPXHOCTHO-aKTUBHBIX BEIIECTB
pacTBOpaMu MOBEPXHOCTHO- | JJISl YIYYIICHUS! MTPOHUIIAEMOCTH MPU3a00iHOM 30HBI
aKTHBHOTI'O BEIECTBA macta. O6paboTka 320051 CKBOXKHH-THITOBBIC 3a/1a4H.
5 | AHanu3 U cocTaBJiieHUE
Mertoauka BbIOOpa 00beMa U KOHIICHTPALUU pacTBOpa
METOANKHA 00pabOTKH
ITAB.
CKBaKUH pactBopamu ITAB
6 AHann3 KUCIOTHBIX Bnusiaue ac(haabTOCMOJIUCTHIX BEIIECTB Ha
00pabOTOK MOJIMMHUKTOBBIX 3¢ HEKTUBHOCTH TITMHOKUCIOTHBIX 00pabOTOK.
KOJJIEKTOPOB
7 | Pa3paboTka merona OCHOBHBIE pEaKLUU TJIMHOKUCIOTHOTO pacTBOpa C
TJIMHOKUCJIOTHBIX 00pa0OTOK | MIMHUCTHIMU (PPaKIUSMU IJIACTOBOTO MOJIUMHKTOBOIO
MOJIMMHUKTOBBIX KOJUIEKTOPOB | 1leMeHTa. O0paboTKa 32005 CKBaKMH-THUIIOBBIE 3aa4H.
8 Y coBepilIeHCTBOBAHUE BiusiHue BOAOHACKHIIIEHHOCTH TPOAYKTUBHOIO TJ1acTa
METOJIUKH TJIMHOKUCIOTHBIX | Ha 3(()EeKTUBHOCTh TTIMHOKUCIOTHBIX PACTBOPOB.
00pabOTOK MOJTMMHUKTOBBIX
KOJJIEKTOPOB
9 | TexHoNOrUs NPOBEACHUS CrniocoObl TIpoBeIEHUST TTIMHOKHUCIOTHBIX 00pabOTOK.
TJIMHOKHUCIIOTHBIX 00paboTok | O6paboTka 32005 CKBaKWH-TUITOBBIC 3a1a4H.
CKBKUH
10 | OUBUKO-XUMHUYECKHE Pacuer aBTOMaTHueckoro (JieTaromero) ckpeOka s
METOABI 00paboOTKH ouucTKH (poHTaHHBIX TpyO mapaduna. OOpaboTka
pu3a00HOM 30HBI IJ1acTa U | 320051 CKBAKUH-TUIIOBBIC 33/1aUH.
CKBKUH
6. CamocrosiTesibHasi padoTa CTYI€HTOB 10 JUCHHUILIHHE
Bonpocs! 1J1s1 cCaMOCTOATEIbHOT0 H3YYeHU sl
1. Tpumenenue [TAB u koMno3unuii Ha UX OCHOBE JUIsI YBETMUEHUS HE(PTEOTJauu IJIACTOB.
2. BrnusHHE KOMIEKTOPCKUX U GU3HKO-XMMHUECKIX CBOWCTB HAa COCTOSTHUE TIPU3a00iHOM
30HBI IJIaCTa
3. BiusHME ATUTONOTHYECKUX U KOJUIEKTOPCKUX CBOMCTB Ha YXY/IIEHHUE TPOHUIIAEMOCTH
npr3a00KWHOM 30HBI IJIACTA.
4. 3aBHCHUMOCTH MPOAYKTUBHOCTH U TMJIPOJUHAMHYECKOIO COBEPIICHCTBA CKBAXXHH OT THIIA
KOJJIEKTOPA.
5. BrnusHMe TpenuH Ha MPUTOK HePTH U3 TUTACTA.
6. BnusHue GU3NKO-XUMHUYECKUX CBOWCTB JKUAKOCTH HAa THIPOANHAMHYECKOE COBEPILICHCTBO
CKBa)KUH.
7. O06paboTKa CKBaKMH PACTBOPAMH MTOBEPXHOCTHO-AKTUBHOTO BEIIIECTBA
8. Bunpl, Ha3HaueHue u TpeOOBAHUS K MOBEPXHOCTHO-aKTUBHBIM BEIIECTBAM.
9. OmbIT NpUMEHEHHUs TOBEPXHOCTHO-aKTUBHBIX BEIIECTB JJISl YAYUYIICHHUS IPOHUIIAEMOCTH
pu3a00itHOM 30HBI TIJIACTA.
10. TexHOMOTHUS IPOBEJCHHS TTTHHOKUCIOTHBIX 00pab0TOK CKBAKHH
11. TexHOTOTHYECKHUE CXEMBI TTTMHOKUCIOTHBIX 00pab0TOK CKBaYKHH.
12. TloaroToBka K MpOBEJICHHUIO TTTMHOKUCIOTHBIX 00pabOTOK.
13. I[IpuroToBieHne rAMHOKUCIOTHOTO PacTBOPA.



14.
15
16.
17.

[ToaroToBka CKBaKMHBI K TITHHOKUCIOTHON 00paboTKe.

. Cnoco0sI mpoBeIeHNUS TIIMHOKUCIIOTHBIX 00pa00TOK.

OU3NKO-XUMUYECKHE METOABI 00paObOTKH MPU3a00IHOM 30HBI IIacTa U CKBAXKHH
O6paboTka nmpr3aboHHOI 30HBI IJIACTA PACTBOPOM THIpododHU3aTOpA.

18. HpI/IMeHeHI/Ie BOJHBIX paCTBOPOB U3BCCTU IJISA CCIICKTUBHBIX, MHOT'OKPATHBIX KHCJIOTHBIX
00paboTOK M TUAPOpa3phIBa TUIACTA.
19. HanpaBiieHue 1 MyTH COBEPILICHCTBOBAHMSI TIMHOKHCIOTHBIX 00paboTOK.

20.

CrenuanbHbIe METOBI 00PaOOTKU CKBAXKUH

21. Kucnotnas o6paboTka Juis noBbIIeHUS 3(PPEKTUBHOCTH U3OISIMH IUIACTOBBIX BOI.

22.

O06paboTka CKBaXXUH a3pUPOBAHHBIMU TTIMHOKUCIOTHBIMU PACTBOPAMHU.

23. UnTencudukanus NpuToKa HeTHU U MOATOTOBUTENIBHBIHN 3Tal K KUCIOTHON 00paboTKe
IyTEM BbIIEIAYMBaHUS COJIM U3 IIJIacTa.
24. Y nanenue ®HUIKOCTH U3 MPU3a00HHON YaCTH CTBOJIA Ta30BOM CKBAKUHBI.

25
26.
27.

. O6opynoBanus (POHTAHHBIX CKBaKUH
Texuonorus IpOBCACHUA INTMHOKUCIIOTHBIX O6pa6OTOK CKBa>XHNH
TexXHOIOTHYECKHE CXeMbI TIIMHOKUCIOTHBIX 00paO0TOK CKBAYKHUH.

28. IloaroroBka K MPOBEICHUIO TIIMHOKUCIOTHBIX 00paboTOK.

29.

[TpuroroBneHne rIMUHOKUCIOTHOTO PacTBOPA.

30. I[TonroToBka CKBa)KMHBI K TIIMHOKUCIOTHOM 00paboTke.

b=

A

14.
15.
16.
17.
18.

19.
20.

6.2 Tembl 1151 HanMcaHusl pedepaToB

CriocoObI TpOBEACHUS TIMHOKUCIOTHBIX 00paboTOK.

OU3NKO-XUMUYECKHE METO/IbI 00pabOTKH Mpr3a00iHOM 30HBI TIACTa U CKBAXHUH
O6paboTka nmpu3aboHHOI 30HBI IJIACTa PaCTBOPOM TuipododuzaTopa.

[IpuMmeHeHrEe BOAHBIX PACTBOPOB M3BECTH JIJISl CEJIEKTUBHBIX, MHOTOKPATHBIX KHCIOTHBIX
00paboTOK ¥ TUApPOpa3phIBa IUIACTA.

HamnpagieHue u myTH COBEPIICHCTBOBAHUS TNIMHOKHUCIOTHBIX 00pabOoTOK.
CrenanbHble METOJIbI 00paOOTKH CKBAXKHH

Kucnornas o6pabdoTka ist moBbieHUs 3G PEKTUBHOCTH W30S TIJIACTOBBIX BOJI.
O0paboTKa CKBaXKUH adpUPOBAHHBIMU TTTHHOKUCIOTHBIMU PACTBOPAMHU.
HNHuTencudukanms nputoka HeTH U MOATOTOBUTEIBHBIN 3TaIl K KUCJIOTHONH 00paboTKe
ITyTeM BHIIIETaYUBAHUS COJIU U3 TIJIACTA.

. Y aneHue >XxuJIKOCTH U3 MPHU3a00MHON YaCTH CTBOJIA TA30BOM CKBAKHUHBI.

. OO6paboTka CKBaXXMH PacTBOpPaMH MOBEPXHOCTHO-aKTUBHOTO BEIIECTBA

. Bunpl, HazHaueHue u TpeOOBaHMSI K TTOBEPXHOCTHO-AKTUBHBIM BEIIIECTBAM.

. OHBIT HpI/IMeHeHI/ISI HOBerHOCTHO-aKTI/IBHBIX BCILICCTB IJIA ynqueHmI HpOHI/IL[aeMOCTI/I

pu3a00itHOM 30HBI TIJIACTA.

OTtMmpbIBaro1ast cnocoOHocTh pactBopa IIAB u BIusiHEE TOBEPXHOCTHOM aKTUBHOCTH
ac(haabTO-CMOJIUCTHIX BEIIECTB HEPTEH.

Pe3ynbTaThl KOMIUIEKCHBIX SKCIIEPUMEHTOB 00paboTOK CKBaXXMH pacTBopamu [TAB.
AHanM3 B cOCTaBJIeHNE METOMKN 00pabOTKH CKBaXkMH pacTBopamu [TAB

AHanu3 IIIMHUCTBIX YaCTHUI] U SMYJIbCUH, COACPKAIINUXCS B )KUIKOCTH, U3BJIEKAEMOM U3
I1acTa.

Amnanus pe3yiabpTaToB 00padoTok pactBopamu [IAB ckBaxHH, BCKPBIBIINUX IOPUCTO-
TPEIINHOBATBIN KOJUIEKTOP.

Amnanuz 06paboTok mpru3ab0iHON 30HBI CKBaKUH TPEIIMHOBATHIX IJIACTOB.
Pesynbrater 06paborok [TAB HarmeratenbHBIX CKBaKHH.

YueOHo-MeTOAMYECKOE O0ecTIeueHHe IJIsl CAMOCTOATEIbHOM padoThl

1. 1. babak C.B. DddexkTHBHOCTD TEXHOJIOTHI HHTCHCU(PUKAIIMN 00BN HE(DTH U TTOBBIIICHUS
HeTeoT1aun T1acToB [DneKkTpoHHbIN pecypc]/ badak C.B.— DnekTpoH. TeKCTOBbIE JaHHbBIE.—



M.: T'eonrdopmmapk, ['eonndopm, 2008.— 108 c.— Pexum nocryna:
http://www.iprbookshop.ru/16888.html.

Ksecko B.b., MeToasl M TEXHOIOTMM MNOAAEPKAHUS IUIACTOBOTO JABIEHUS [DJIEKTPOHHBIN
pecypc]: yaednoe nocobue/ Ksecko b.b. - M. : Undpa-Unxenepus, 2018. - 128 ¢. - ISBN 978-5-
9729-0214-9 - Pexxum nocryna: http://www.studentlibrary.ru/book/ISBN9785972902149.html.
Apb6y3o0B B.H. CoopHUK 3a/1a4 10 TEXHOJIOTUU JOOBIYM HE(TH U ra3a B OCIOKHEHHBIX YCIOBHIX
[DnexTpoHHBI pecypc]: mpakTukym/ ApOy3os B.H., Kypranosa E.B.— DnekTpoH. TeKCTOBbIC
nanHble.— ToMmck: ToOMCKU NOJIUTEXHUYECKUI yHUBEpCcHUTET, 2015.— 68 ¢.— Pexxum goctymna:
http://www.iprbookshop.ru/34711.html.

7. OueHo4YHbIe CPeACTBA

7.1 Bonnpocsl K nepBoii py0exHOl aTTecTanuu

SNk WD -

N

10.

11.
12.

13.
14.
15.

16.

17.
18.
19.

20.
21.
22.
23.
24.

25

26.

27

Henu u 3apaun qucuuiuinael. Mcropust pa3BuTus AuCHUIUIMHBL B Poccun u 3apybexom
CocrosiHue mpu3a0o0itHOM 30HBI TIJIaCTa.

[Iponumaemocts npru3abOHHON 30HBI IJIACTA.

[Tpu4uHBI yXyAIICHUS TTPOHUIIAEMOCTH MTPU3a00HHOM 30HBI IJIacTa

BnusiHre opraHn3almoHHO-TEXHUUECKUX (DAKTOPOB HA COCTOSIHUE NMPU3A00ITHOM 30HBI
Iacra

Bnusiaue penpeccun OypoBOro pacTBopa Ha MPOJYKTUBHOCTb CKBAaXKHHBI.

Ponp xauecTBa OypOBOro pacTBOpa B THAPOJANHAMHUYECKOM COBEPILIEHCTBE CKBAXKHUH.
3aBUCUMOCTb THAPOJMHAMHUYECKOTO COBEPIIEHCTBA CKBA)KUH OT BPEMEHU BO3ACHCTBUS
OypoBOro pacTBOpa Ha IUIACT.

BnusiHue KOMIeKTOPCKUX U (PU3UKO-XUMHUECKUX CBOMCTB Ha COCTOSIHUE TPU3a00HHON
30HBI I1J1ACTA

BiusiHue TUTONOTMUYECKUX U KOJUIEKTOPCKUX CBOMCTB HA YXYALLIEHUE POHUIIAEMOCTH
pu3a00iHOM 30HBI TIJIACTA.

3aBUCUMOCTH MPOAYKTUBHOCTH U T'MIPOIMHAMUYECKOIO COBEPLIEHCTBA CKBAXXUH OT THIIA
KOJUIEKTODA.

BnustHue TpemmH Ha MPUTOK HE(PTH U3 TIIACTA.

Biusiaue Gu3nKo-XMMHUYECKHX CBOWCTB KUAKOCTH HAa THAPOANHAMHUYECKOE COBEPILIEHCTBO
CKBAKUH.

O0paboTKa CKBaKUH pacTBOPAMHU MIOBEPXHOCTHO-aKTUBHOI'O BEIIECTBA

Bunpl, Ha3HaueHue U TpeOOBAaHUS K TOBEPXHOCTHO-aKTUBHBIM BEILIECTBAM.

OneIT IPUMEHEHNS TOBEPXHOCTHO-AKTUBHBIX BEILECTB I YIy4IICHUS IPOHULAEMOCTH
npr3a00WHOM 30HBI IJIACTA.

OtmMmebIBaromas cmocooHocTh pactBopa [IAB u BiusiHHE MOBEPXHOCTHOM aKTUBHOCTH
ac(arbTO-CMOJIUCTHIX BELIECTB HEPTEH.

Pe3ynbTaThl KOMIUIEKCHBIX SKCIIEPUMEHTOB 00paboTOK CKkBakMH pacTBopamu [TAB.
AHanu3 U cocTaBlIeHHE METOAMKHN 00paboTKH CKBaXKUH pacTBopamu [1AB

AHanIU3 TIIMHUCTBIX YaCTHIL] ¥ OMYJILCUH, COACPIKAILINUXCS B )KUJKOCTH, U3BJIEKAEMOM U3
iacta. AHanu3 pe3ynbraToB 00padoTok pactBopamu IIAB ckBakuH, BCKPBIBIIUX
IOPUCTO-TPEIUHOBATBIN KOJUIEKTOP.

Amnanuz 00paboTok Mpu3ab0itHON 30HBI CKBKUH TPEIIMHOBATHIX IIIACTOB.

PesynbraTel 06paboTok [TAB HarmerarenbHBIX CKBa)KHH.

Metoauka BbeIOOpa oObeMa 1 KOHIIeHTpanuu pactBopa [TAB.

AHann3 KUCIOTHBIX 00pabOTOK MOJTMMHUKTOBBIX KOJJIEKTOPOB

O6ocHOBaHNE MAaCCOBOTO NMPOMBIIIUIEHHOTO BHEAPEHUS KUCIOTHBIX 00pabOTOK CKBaXKHH.
. XapaKTepucTUKa KUCIOTHOTO PacTBOpa M MPUYMHBI CHIDKEHHS 3 (HEKTUBHOCTH 00pabOTOK.
MexaHnu3m JeHCTBHSI KMCIOT Ha KapOOHATHBIE U TEPPUTEHHBIE KOJUIEKTOPHI.

. J106aBKM B KMCJIOTHBIE PACTBOPBI.



Oo0pa3sen aTTecTallMOHHOIO OWJIeTa
ATTECTAIIMOHHBIN BUJIET Ne 1
1. Hemnu u 3apaun qucuniuinael. Mcropus pa3Butus aucuumiinHsl B Poccun u 3apybexom
CocrosiHue mpu3a00itHOM 30HBI TIJIaCTa.
3. IIponumaemocts Mpu3abOHHOMN 30HKI ITACTA.

7.2 Bonnpochl K BTOpPO# py0e:KHOI aTTecTAlMU

AHanu3 CONTHOKUCIOTHBIX 00paboTOK.

Pa3zpaboTka MeTo1a TTTHHOKUCIOTHBIX 00Pa00TOK MOJTMMHUKTOBBIX KOJIJIEKTOPOB

OnbIT BHEIPEHUS TIMHOKUCIOTHBIX 00pa0OTOK CKBAXKHUH.

UccnenoBanue 3¢p(heKTUBHOCTH PaCTBOPOB C OMPTOPUIOM aMMOHHSI.

XuMu4ecKasi akTUBHOCTh KHCIIOTHBIX PACTBOPOB.

OcHOBHBIE peakIM1 MNTMHOKHUCIOTHOTO PAacTBOPA C INIMHUCTHIMH (PpaKIUIMU

TUTACTOBOTO MOJTMMHUKTOBOTO [IEMEHTA.

7. MHoropacTBOpHbI€ IITMHOKHCIOTHBIE 00pa0OTKH MOTUMHUKTOBBIX TEPUTEHHBIX
KOJIJIEKTOPOB.

8. YcoBeplIieHCTBOBAHUE METOIMKH MTMHOKUCIOTHBIX 00pa0OTOK MOJIMMUKTOBBIX
KOJIJIGKTOPOB

9. BnusiHME BOJOHACHIILIEHHOCTH MPOJYKTUBHOIO I1acTa Ha 3P PEeKTUBHOCTD
TJIMHOKUCJIOTHBIX PacTBOPOB.

10. Bnusiaue achaibTOCMOIUCTHIX BelecTB Ha 3P(GEKTUBHOCTh IITMHOKHCIOTHBIX
00paboTok. BrusHIE TPEIIMHOBATOCTH MTOPO/IBI HA PE3yIbTAThI KUCIOTHBIX 00pabOTOK.

11. Bnusinue naBieHus U BpeMEHH Ha PaCTBOPEHUE MJIACTOBOTO IIEMEHTA B KUCIOTHBIX
pacTBopax.

12. TexHOMOTHS MPOBECHUS TIIMHOKUCIOTHBIX 00pa00TOK CKBaKUH

13. TexHOMOTHYECKHE CXEMBI TIMHOKUCIOTHBIX 00pab0TOK CKBaYKHH.

14. TToaroToBKa K MPOBECHUIO TITMHOKUCIOTHBIX 00PabOTOK.

15. IIpuroroBiaeHne TMMHOKUCIOTHOTO pacTBOpA.

16. IToaroToBKa CKBaXKMHBI K TIIMHOKUCIOTHOW 00paboTKe.

17. Cioco0sl ipoBeieHHsI TIIMHOKUCIOTHBIX 00paboToK.

18. ®U3UKO-XUMHUYECKHE METOIbI 00paOOTKM NMPU3a00HHOM 30HBI IJIACTA U CKBAKUH

19. O6paboTKa npu3aboitHOM 30HKI ITaCTa pacTBOPOM rupododusaropa.

20. IlpumeHeHue BOJHBIX PACTBOPOB U3BECTH I CEIEKTUBHBIX, MHOTOKPATHBIX
KHCJIOTHBIX 00pabOTOK M THIIpOpa3phiBa IUIACTA.

21. HampaBneHue u myTH COBEPIIICHCTBOBAHUS TITMHOKUCIOTHBIX 00pabOTOK.

22. CneunanbHble METOABI 00paOOTKU CKBAKUH

23. KucnotHas 06paboTka aJis MoBHITIeHUS () (HEKTUBHOCTH U30JISAIUH TIACTOBBIX BOJI.

24. O6paboTKa CKBAXKUH a3pHUPOBAHHBIMH TNTMHOKHUCIOTHBIMU PACTBOPAMHU.

25. arencudukanus mpuToka HeTH U MOATOTOBUTEIBHBIN 3TaIl K KUCIOTHON 00paboTKe
MyTeM BHIIIETaYMBAHUS COJI U3 IJIACTA.

26. Y naneHue >KUJIKOCTH U3 MPU3a00MHON YacTH CTBOJIA Ta30BOM CKBAYKUHBI.

A e e

Oopa3zen aTTrecCTAlMOHHOIO OMJIeTa

ATTECTAIIMOHHBIN BUJIET Ne 1
1. AHanm3 CONSTHOKUCIOTHBIX 00pPabOTOK.
2. Pa3paboTka MeTo/1a IITMHOKUCIOTHBIX 00paObO0TOK MOJMMHUKTOBBIX KOJUIEKTOPOB
3. OmsbIT BHEIPEHHS TTTHHOKHCIOTHBIX 00pab0TOK CKBaXKHH.

7.3 Bonipochl K 3K3aMeHy

1. Ienw u 3amaum qUCHUATUIAHEL. VIcTOpUs pa3BuTHs TUCIMIUIMHBI B Poccuu u 3apybexom
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10.

11.
12.

13.
14.
15.

16.

17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

35.

36.

37.

CocrosiHre pr3a00HHOI 30HBI IJIACTA.

[TponumaeMocTh MpuU3abOHHON 30HBI IJT1ACTA.

[TpuunHb! yXyALIeHUS TPOHUIIAEMOCTH MPU3a00HHON 30HBI IJ1acTa

Brusare opranu3alnoHHO-TEXHUYECKUX (DaKTOPOB HA COCTOSIHUE MPHU3a00HHOMN 30HBI
acTa

Bnusinue pernpeccun 6ypoBoro pacTBopa Ha MpOJyKTUBHOCTh CKBa)KHUHBI.

Poip kagecTBa OypoBOro pacTBOpa B THIPOAMHAMUYECKOM COBEPIICHCTBE CKBaKUH.
3aBUCUMOCTh THIPOJUHAMHYECKOTO COBEPIICHCTBA CKBXKUH OT BPEMEHU BO3ACHCTBUS
OypoBOTro pacTBOpa Ha IJjIacT.

BrusHME KOMIEKTOPCKUX U HU3UKO-XMMHUECKHX CBOWCTB HAa COCTOSTHUE TTPU3a00HOM
30HBI IUIACTa

BnusiHue MUTONOTHYeCKUX U KOJUIEKTOPCKUX CBOMCTB HA yXyALIEHUE MPOHUIIAEMOCTH
npr3a00KWHOM 30HBI IJIACTA.

3aBUCUMOCTH MPOAYKTUBHOCTH U THJIPOIMHAMUYECKOTO COBEPUICHCTBA CKBAXXHUH OT THIIA
KOJJIEKTOPA.

BnusiHue TpemuH Ha IpUTOK HE(TH U3 TUIACTa.

Bnusiaue Gpu3nKo-XMMHUYECKUX CBOWCTB JKUAKOCTH HAa THAPOANHAMHYECKOE COBEPILIEHCTBO
CKBa)KUH.

O06paboTKa CKBaKUH paCTBOPAMHU MOBEPXHOCTHO-aKTUBHOI'O BEIIECTBA

Bunpl, HazHaueHue U TpeOOBaHMsI K TOBEPXHOCTHO-aKTUBHBIM BEILIECTBAM.

OnbIT NPUMEHEHUS TOBEPXHOCTHO-AKTUBHBIX BEIECTB I YAYUIICHUS IPOHULAEMOCTH
pu3a00itHOM 30HBI TIJIACTA.

OTtmpIBatomas cnocodHocTh pactBopa [TAB 1 BnusiHME MOBEPXHOCTHOM aKTUBHOCTH
ac(hambTO-CMOJUCTHIX BEIIECTB HEPTEH.

Pe3ynbTaThl KOMIUIEKCHBIX SKCIIEPUMEHTOB 00paboTOK CKBaXXMH pacTBopamu [TAB.
AHanM3 ¥ cocTaBlIeHHE METOMKN 00pabOTKH CKBakKMH pacTBopamu [TAB

AHaln3 TIIMHUCTBIX YaCTHIL U SMYJIBCHH, COJCPKAIIUXCS B )KUIKOCTH, U3BJICKAEMOHN U3
macTa. AHaJIU3 pe3yabTaToB 00paboTok pactBopamu [TAB ckBakuH, BCKPBIBIIUX
HOPHUCTO-TPELIMHOBATHIN KOJUIEKTOP.

Ananu3 00paboToK MpU3a00HOM 30HBI CKBAYKHH TPEUTUHOBATHIX IJIACTOB.

PesynbraTel 00paboTok [TAB HarHeTaTenbHBIX CKBAXKKH.

Meronnka Be1OOpa oObeMa U KOHIIeHTpaluu pactBopa [TAB.

AHanun3 KUCIOTHBIX 00pabOTOK MOJIMMHUKTOBBIX KOJJIEKTOPOB

O06ocHOBaHME MAaCCOBOTO TIPOMBIIINICHHOTO BHEAPEHHUS KUCIOTHBIX 00pa00TOK CKBa)KHH.
XapakTepuCcTUKa KUCIOTHOTO PAacTBOPA M MPUUUHBI CHIDKEHHS 3()(HEKTUBHOCTH 00pabOTOK.
MexaHu3m IeHCTBUS KUCIOT Ha KapOOHATHBIE U TEPPUTECHHBIE KOJIJIEKTOPHI.

J106aBKH B KUCIIOTHBIE PACTBOPBHI.

AHaM3 COMSTHOKUCIOTHBIX 00pabOTOK.

Pa3paboTka MeToa IIMHOKUCIOTHRIX 00paOO0TOK MOJMMHUKTOBBIX KOJUIEKTOPOB

OnbIT BHEAPEHUS TNIMHOKUCIOTHBIX 00pab0TOK CKBaKUH.

UccnenoBanue 3¢ (heKTUBHOCTH paCTBOPOB C OUPTOPUIOM aMMOHHUS.

XuMHYecKasi akTUBHOCTb KHCIIOTHBIX PACTBOPOB.

OcCHOBHBIE peaKLUHU TITMHOKUCIOTHOTO PacTBOpPa C MIMHUCTBHIMH (PPaKIUSIMH TIACTOBOTO
MOJIMMUKTOBOTO IIEMEHTA.

MHoropacTBOpHbI€ TIIMHOKUCIOTHBIE 00PaO0TKH MOJTUMHUKTOBBIX TEPUTEHHBIX
KOJJIEKTOPOB.

Y coBepieHCTBOBaHNE METOJUKH TIIMHOKUCIOTHBIX 00paOOTOK MOJTUMHKTOBBIX
KOJJIEKTOPOB

BnusiHre BOIOHACKHILIEHHOCTH MPOAYKTUBHOTO T1acTa Ha 3¢ (peKTuBHOCTD
TJIMHOKUCJIOTHBIX PaCTBOPOB.

Bnustare acganbToCMOIUCTHIX BEMIECTB Ha 3P(PEKTUBHOCTh TIMHOKUCIOTHBIX 00pabOTOK.
BnusiHue TpenmHoBaTOCTH MOPOABI Ha PE3YNIbTAaThl KUCIOTHBIX 00pabOTOK.



38. BiusiHue naBieHUs U BPEMEHH Ha PACTBOPEHUE TIACTOBOTO IIEMEHTA B KUCIOTHBIX
pacTBopax.

39. TexHONOTHUS IPOBEACHUS TTIMHOKUCIOTHBIX 00pab0TOK CKBAKHH

40. TexHOJIOTHYECKHE CXEMbI TIIMHOKUCIOTHBIX 00pa00TOK CKBaKHH.

41. IToaroroBka K MPOBEIECHUIO TIIMHOKUCIOTHBIX 00pabOoTOK.

42. IIpurotoBiieHUE TIIMHOKUCIOTHOTO PacTBOpA.

43. TToaroroBKa CKBaXXWHBI K TTIMHOKUCIOTHON 00paboTKe.

44. CnocoOsI MpOBECHUS TIIMHOKUCIOTHBIX 00pab0TOK.

45. OU3NKO-XUMHUECKUE METO Il 00padOTKM MPU3a00WHOM 30HBI IJIACTa U CKBAKUH

46. O6paboTka mpu3abOMHON 30HKI TIACTa PACTBOPOM THAPOdhoOH3aTopa.

47. IlpuMeHeHre BOIHBIX PACTBOPOB U3BECTH ISl CETICKTUBHBIX, MHOTOKPATHBIX KACIOTHBIX
00paboTOK M TUAPOpa3phIBa IUIACTA.

48. HanpaBneHue v MyTH COBEPIICHCTBOBAHMS TITMHOKHCIOTHBIX 00pabOTOK.

49. CnernuanabHble METOBI 00PaOOTKH CKBAXUH

50. KucnorHas 06paboTka Jyist moBbImeHus 3G (HEKTUBHOCTH H30JISIIUH TIACTOBBIX BOJI.

51. O6paboTKa CKBaXMH a3pUPOBAHHBIMU TJIMHOKUCIOTHBIMH PACTBOPaMH.

52. NnTencu¢ukanus npuToka HeTy U MOATOTOBUTENIBHBIN Tall K KUCIOTHON 00paboTKe
IyTeM BbIIIEJIaUMBAHUS COJIM U3 TUIAcTa.

53. Y aanenue KUAKOCTH U3 IPpU3a00IHOIM YacTH CTBOJIA Ta30BOM CKBAYKUHBI.

Oo0pa3sen 3K3aMeHALMOHHOT0 OMJIeTa

MHHI/ICTEPCT]%O HAVYKHN U BbICH.[EFp OBPABOBQHH}I POCCI/II?'ICISOI}JI ®EJIEPALIUN
I'POSHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
nMeHHu akagemuka M. J[. MUJIMOHIIMKOBA

BUWJIET Ne 1
JucuuniamHa «lToBBINIEHUE TPOAYKTUBHOCTH CKBAXKHHY
Nucturyr__HedTH 1 raza npo b « IKCIUTYaTaIUs U 0OCITYKUBaHUE 0OBEKTOB TOOBIYN

HePTH» ceMecTp

1. O0paboTKa CKBaXUH PACTBOPAMH IIOBEPXHOCTHO-aKTUBHOI'O BEIIECTBA

2. OU3HKO-XUMHYECKHE METOIbI 00pa0OTKH IprU3a00MHOM 30HBI IIACTa U CKBAXKUH

3. OtMmbIBaromias crrocoOHoCTE pacTsopa ITAB u BinsiHHE MOBEPXHOCTHONH aKTHBHOCTH ac(aiabTo-
CMOJIMCTBIX BEIIECTB HEPTEMH.

YTBEPXAIO:
«_» 201 r. 3as. kadenpoit «kbPOHI M» Xananos A.I1.

7.4 Texymmii KOHTPOJIb
Oo0pa3zen 3axanus
1. PacckaxuTe po THAPONIECKOCTPYHHOIO mepdopariuio

2. Pacuer ruzponeckocTpyitHoi nepdopamu

OO6pa3zelr METOIMKHU pacyera.

Jlnis mpoBeieHNs TUAPOTIECKOCTPYHHON mepdopanuu B CKBaxHuHe quamerpoM D = 15 cm u
rnyounoit H = 1500 m TpeOyeTcst onmpenenuTs pacxoa padodel KUIKOCTH, oOIee KOJTMYECTBO
HEOOXOIUMBIX )KUIKOCTH, TIECKa U HACOCHBIX arperaToB, TMAPaBINYECKUE IOTEPU HATIOPa, JaBICHUE
KHUJIKOCTM Ha BBIXOJE U3 HACANOK, MPENCIbHO O€30MacHyl0 MIMHY IOJBECKH HACOCHO-
KOMITPECCOPHBIX TPYO M yJUITMHEHUE 3TUX TPYO.

1. Pacxon »uakocTtu (BOMbI) ONPEACTUTCS U3 HOPMYJIBI



0 =ngr10 2282 i/ (1)

cM
rae n = 4 — 4UCI0 HAcaJoK aAuaMeTpoMm 4,5 MM; ¢ — KO3(PPHUIIMEHT CKOPOCTH, KOTOPBIA MOKHO
TIPHHATH PaBHBIM Kod(@uimenty pacxomga 0,82 (11 koHounanbHOH Hacanku); f = 0,158 cm? —
ceueHne otBepcTus Hacaaku (0,785-0,45%); g = 981 cm/c? — yckopeHHe cBOOOJHOTO TaIeHNs; Ap —
nepenas JaBaeHus B Hacaake (mpuHuMaeM Ap = 200 Krc/cM?; pey — INIOTHOCTh CMECH BOJIbI C HECKOM,
KOTOpasi paBHa
Pem = C(pn _pB) + ps.
B nocnenneit popmyne pn = 2,7 r/cM> — IIOTHOCTh MeCKa; ps = 1 I/cM> — MIIOTHOCTH BOJIBL;
C — oObeMHas KOHLEHTpAIH [IeCKa, KOTopasi paBHa
ce S
C, +1000p,
B 100
100 +1000- 2,7

3neck C, = 100 /1 — BecoBasi KOHIIEHTPALUS TECKa.

2. Haiinem o01iee KOJMYECTBO KUIKOCTH, NIECKAa U HACOCHBIX arperaTtos, HEOOXOANMBIX IS
MpoBeACHUs TepOoparyH.

HeoOxoauMoe KOIMYECTBO JKUAKOCTH YCTAHABIMBACTCS W3 pacueTa JBYX OOBEMOB
CKBaXHHBI (OOUH 00BEM JUIsl TPAHCHOPTHPOBKH IMECKa Ha 3a00W CKBAXMHBI U OJUH OOBEM JUIA
MIPOMBIBKH 10 OKOHYAHUU Tporiecca) mitoc 0,3 oo0bema Ha moTepro (priibTpalivu B IIACT.

Takum oOpazom,

2)

=0,0357

Qm = 2,3V
rae 0obeM ckBaxuubl V= 0,0177-1500 = 26,5 m°.
HeoOxonumoe KoanM4ecTBO KBAapILIEBOIO Mecka
Qn= 1,3VCO
Hacocupix arperatoB 2AH-500 nomxHO OBITH JBa, W3 HUX OAWH pabOuYMid, KOTOPBIH
obecrneunBaeT HEOOXOIUMBII pacxoa Kuakoctu (9,9 1/c), a BTopoii 3amacHoi.
3. T'mapaBiamdeckue MOTEPH HAMOpa p MPHU THIPOTIECKOCTPYHHOM niepdopanuu OyayT
p = Apr + Apx + Apy +Apy xTC/CM?,
rae Ap: — IoTepy Hamopa B Tpy0ax B Krc/cm?;
Apy — TIOTEpH HAMIOPA B KOJIBIIEBOM MPOCTPAHCTBE B KI'c/cM;
Ap, — NOTepy HAMOpa B HACAJKAX B KIC/CM?;
Apn — OTepU HaMopa B HOJOCTH, 00pa30BaHHOI CTpyeii, B Kre/cM?.
Onpenenum 3HAYSHUST COCTABIISIIONTUX OOIIEH MOTepH Hamopa.
[ToTepu Hamopa B TpyOax

2
H
Ap, =82.51,p.. Qd—s 3)

rae Am = 0,035 — koadpurmeHT TpeHns npu ABMKEHUH BOIBI B 6,2-cM TpyOax; O = 9,9 n/c — pacxon
xunkoctw; H = 1500 m — rnybuna crnycka Tpy0; d = 6,2 ¢cM — BHYTpEeHHHI TuaMeTp HaCOCHO-
KOMITPECCOPHBIX TPYO.

[Torepu Hanopa B KOJIBLIEBOM ITPOCTPAHCTBE

_ 82,5-10°-4 -p., -O*-H

(D2 —d2)2 (D-d)g
r7e Ax — KO3(QGUIMEHT TPEHUS NP JIBMKEHUH BOABI B KOJIBLIEBOM MpocTpaHcTBe; Q = 9,9 n/c, ummn
9900 cm/c; H= 1500107 cm; D = 15 cM — BHYTpEHHHUil [MaMETp KCIITyaTallMOHHOM KOIOHHEL, d =
7,3 ¢M — HapyXHBI JIMaMETp HACOCHO-KOMIIPECCOPHBIX TpyO; g = 981 cm/c’ — yckopeHue
CcBOOOIHOTO ITaIEHU.

st onpenenenus A« HaitneM uucio PeitHonbaca no Muniy u Llybepty:

Krc/cm? 4)

K



Py W o (5)
fo -6 (1= m)
I7Ie W CKOPOCTb JBMYKEHHUS KUAKOCTHOM CMECH B KOJIbLIEBOM CE€YEHUU Mexay 15-cm u 7,3-
CM KOJIOHHaMu TpyO, KoTopasi OyJeT paBHa

Re =

0
w= (6)
0,785(D* - d?)
0 — 0,05 cM — cpenHuii TUaMeTp 3epeH Tecka; m — yCIOBHAs TIOPUCTOCTh TBEPoi a3kl B Tpybdax.
3Hauenue m OMPCACIISICTCA U3 BIPAKCHUA

pC,l't _p)l(,’
- (7
o

BenmunHa Ly, — BA3KOCTh IECYAHO-KUAKOCTHON CMECH B I13 WITH B I/CM*C — OIIPEIeISIETCS 110
bopmyne

m=1

3,18C
#CM = ﬂ(?e (8)
rae C — oopemHas koHueHntpanus rnecka (C = 0,0357); e — ocHOBaHUE HATypaTbHBIX JIOTapU(MOB;

., =1-2,718**%%7 = 1119 cn3, nm 0,01119 ms.

B nensx obneruenus pacuetoB Apm, U Apx — ISl IPOMBIBOYHBIX TPYO YCIOBHOTO AMaMeTpa
60, 73, 89 u 114 MM nipu HAJIMYKHU B BOJE KBApIIEBOTO TMecKa pa3nuuHoi kKoHneHTpanuu (50, 100 u
160 1/71) MOKHO MOJIB30BAThCS CHENHUATBHBIME IpaduKaMH.

[Totepu Hamopa B HacajkaxX Ap, HaMM TIPUHATH paBHbEIMH 200 Krc/cm’ mpH pacxoje
xunkoct O = 9,9 n/c. OHu MoryT OBITH ONpe/eNieHbl U3 MPUBEICHHON BhIIIE (POPMYIBI pacxoaa
(1), peueHHO# OTHOCUTETBHO Ap:

5.10°*-0%p.
Ap, = T ©)
nfo'g
[ToTepu Hamopa B monoctu Ap,, 00pa30BaHHON a0pa3UBHOWM CTPYE, IO OMBITHBIM JaHHBIM
m3MeHsIoTCA B peenax 20 + 50 kre/cm?. IIpuruMaem cpenHee 3HaueHue Ap, = 35 kre/cm?.

OOG1re ruapaBInYeCcKUe TIOTEPU HAMIOPA COCTABSIT
P = 49,1+ 4,0+ 200 +35 ~ 288 krc/em® (28 MITa).
4. JlaBneHue KHUAKOCTH C ECKOM Ha BBIXOJIE U3 HACAIOK OyIeT
p,=p,+01Hp,, — p,xrc/em’ (10)

IJie py — IaBJICHUE Ha YCThe CKBAXXMHBI ITpH padote HacocHoro arperara 2AH-500 na V
ckopocTH (pacxon 9,5 n/c), paBHoe 222 Krc/cm?;
Po =222+0,1-1500 - 1,06 — 288 = 93 krc/cm? (9 MIla).
5. TlpenensHo Ge30macHas JJIMHA MMOJBECKH 7,3-CM TpyO MPHU MUPKYISIITAN KUIKOCTH
orpenensercs 1no Gopmyie

QK” - fep,
L=—2——"" M (11)
9
re Qcmp = 38 800 Krc — cTparuBaronias Harpyska AJis pe3b00BOro COeIMHEHUs TJIaJKUX HaCOCHO-
KOMIPECCOPHBIX Tpy6 u3 ctamu 36I'2C; K = 1,5 — kosdduimenT 3anaca npoysocty; fx = 30,2 cm? —
IUIOIIAb TIPOXOJHOTO ceueHus Tpyo; p, = 222 krc/em?; gr — Bec B xkuakocTd 1 M 7,3-cM Tpy6 ¢
myhramu; gm = 9,46 — frpen = 9,46 - 0,117 - 1,06 = 8,2 krc (f, — miomap NonepevyHoro CeYeHus Teaa
TpyO®I, paHas 0,117 am?). Torma
MaxkcumanbHO BO3MOXKHAs JJIMHA CITyCKa TeX e TPyO Mpu OTCYTCTBUH LUPKYISILIUN
JKUJKOCTH (B CITy4ae €€ MOJHOTO MOTJIOMICHHs ) OyaAeT

Qcmp
= K , M
q;n +0’1f;< .pc.w

- feD,

(12)



rae g, = 9,46 xrc —Bec 1 M 7,3-cM Tpy6O ¢ my(dTamu Oe3 ydera IOTepH Beca B )KUAKOCTH, TaK KaK B

3aTpyOHOM MPOCTPAHCTBE KHUJIKOCTh OTCYTCTBYET;
6. OmnpenenuM yIJIMHEHHE HACOCHO-KOMIIPECCOPHBIX TPYO IMOJ ACHCTBUEM OOIIel HAarPy3KH.
ITo 3akony I'yka, yanunenue Tpyo

AL=SL Grw, (13)

rae G — obmas Harpyska Ha TpyOsl B krc; L = 1500 M — jytnHa KoJoHHBI TpyO; £ = 2,1 - 10° kre/cm?
— MOJYJIb YIPYTOCTH; f = 11,66 cM? — III0IIA/b TIONEPEYHOro ceueHus Tena 7,3-cM TpyObl.
[pu UpPKyYIALUYT KUTKOCTH

L A
qumE—ApKfﬁf{py ——i”’j (14)

A€ ¢m — BeC B XHAKOCTH 1 M 7,3-cM TpyO ¢ mydTamu, paBHBIA 8,2 KIC; qmé — Harpyska ot

cobcTBEHHOTO Beca Tpyd ¢ mydramu; fu = 41,84 cM? — momepeyHoe ceueHue 7,3-cM Tpyo IO
HapyXKHOMY JHaMeTPy; fx = 30,2 cM? — II0Ima s NPOXOJHOTO cedeHus 7,3-cM Tpyo.
[Tpy OTCYTCTBUH HUPKYISIIIAN KUIKOCTH

L Ap,
G =qm5+fk[0,1-L.pm +p, -%j (15)

rae ¢' = 9,46 krc — Bec B Bozayxe 1 M 7,3-cM TpyO ¢ MydTamu.

VY anuHenue TpyO Npu OTCYTCTBUU LUPKYIISLUH KUAKOCTH
AL = ﬂ (16)
Efm



OnuncaHue nokasarejiei u KPpUTCPUCB OLICHUBAHUS KOMHGTGHHHP’I Ha Pa3jiIMYHbIX 3Talax ux (I)OpMI/IpOBaHI/IH, OIMHUCaHUC HIKaJbl OLICHUBAHUA.

Tab6auna 6
I1a eMbIe De3 a 0CBOE Kpurepun oneHuBaHusi pe3yJibTaToB 00y4eHH sl HanMeHoOBaHMe
JIAHUPYEMBbI JBTATHI 0CBOCHUSA
py KOMIL ez — MmeHee 41 0aJ110B 41-60 6as10B 61-80 0a10B 81-100 6annoB OIIEHOYHOI'0
o (Hey10BJIETBOPUTEIbHO)|(Y10BJIETBOPUTEIbHO) (xopomo) (OTJIMYHO) cpeacTaa

IMK-4. CriocoOHOCTh OCYIIECTBISTH OMEPATHBHOE COMPOBOXKICHNE TEXHOIOTMUECKUX MPOIIECCOB B COOTBETCTBUM C BEIOPAHHOM cepoii mpodeccroHaTbHON

JEeSTENbHOCTH

3HaTh: TEXHOJIOTUYECKUE MTPOLIECCHI B CdopmupoBaHHbIe

pon (bopmup ’ CdopmupoBaHHbIE
obnactu HedTEra3oBoro jaena Uit ®parmMeHTapHbIC HO COJIeprKalliue

Henonubie 3HaHUS CUCTEeMaTUYEeCKue

opranm3aiii  paboThl  KOJIJICKTUBA 3HaHUA OTJICTbHBIC TIPOOEIIBI HAHIS
HCIIOJIHUTEIEH. 3HAHUSA
Ymers: [IPUHUMATh
UCLIONHUTENILCKUE  PEICHUS  1IpH YMeHus noiHbIe, CopMUpOBAHHbIE
pazOpoce MHEHUH U  KOH(DIUKTE YacTtruHblE YMEHHUS Henosnbie ymenus JIOMYCKaIOTCsI
WHTEPECOB, OMPEACIUTh  TMOPSIOK HEOOJIbIIINE OMIHOKH YMCHHA

BBITIOJTHEHHS PaloT.

Bnangers: HaBBIKAMH  ONEPATUBHOTO
COTIPOBOXKICHHS TEXHOJIOTUIECKUX
MIPOIIECCOB B 00JIacTH HE(TEra3oBOro
aena.

YacTuyHOE BiIaJIEHUE
HaBBIKaMU

Hecucrematnueckoe
MIPUMEHEHNE HABBIKOB

B cucremaTtnueckoM
MIPUMEHEHUH
HaBBLIKOB
JIOITYCKAIOTCs

VYcnemnoe u
CHUCTEMATHYECKOE
HpI/IMeHeHI/Ie HaABBIKOB

3agaHus s
KOHTPOJIbHOM
paboThI, TECTOBBIC
3aJlaHusl, TEMbI
pedepatos,
OMIIeTHI

ITK-8. CriocoOHOCTh OCYIIECTBIISATH OPTaHU3AIMIO PpaboT MO ONEPATUBHOMY COIPOBOXIECHUIO TEXHOJIOTMYECKUX MPOIIECCOB B COOTBETCTBUU C BEIOPAHHOM
chepoit nmpodheccnoHaaIbHOM AESITEIIBHOCTH

3HaTh: METOABI OpraHu3aluu padoT
TEXHOJIOTUIECKUX IPOIIECCOB
He(TerazoBoro KOMILIEKCA.

®parmeHTapHbIe
3HaHUS

Henosnursle 3HaHus

CdopmupoBaHHEIE,
HO CoJiepKalue
OTJeNIbHBIE TIPOOEITbI
3HaHUS

CdopmupoBaHHbIE
CHCTEMaTHYEeCKHE
3HaHUS

Samanus Ui
KOHTPOJIbHOM
paboThI, TECTOBBIC
3aJlaHusl, TEMbI
pedepatos,
OMIIeTHI




YMerb: TPUMEHSTH
TEXHOJIOTUYECKUM
HedTerasoBoro
OpraHHU3aIyH
HUCIIOJTHUTEICH;
WCTIOJTHUTEIIbCKHE
pazbpoce MHEHUH U  KOH(IUKTE
WHTEPECOB;  OMPEACTSATh  MOPSIOK
BBITIOJTHEHUST paboT; OpraHU30BBIBATH
U TPOBOJUTH MOHUTOPUHT pPabOT
HedTerasoBoro 00BbeKTa;
KOOPAMHHUPOBATh paboTy 1Mo cbopy
MIPOMBICIIOBBIX JIaHHBIX.

3HAHHUSA 110
npoieccam
KOMIUIEKCa  JIJIst
paboTBl  KOJIJIEKTUBA
NpUHHUMATh
peuieHuss  I1pu

®parMeHTapHbIC
3HAHUS

Hemnonurle 3HaHus

CdopmupoBaHHEIE,
HO cojiep Kariue
OTJIeTIbHBIE TIPOOEITHI
3HAHUS

CdhopmupoBaHHbIE
CHCTEMAaTHYECKHE
3HAHHS

Biagerb: HaBBIKAMH  OpTraHU3AIMN
OTIEPAaTHBHOTO CONPOBOXKICHUS
TEXHOJIOTUYECKUX  MPOIECCOB B
COOTBETCTBHHM C BbIOpaHHOH cepoit
poecCHOHALHOM IS TEIIEHOCTH.

®parMeHTapHbIC
3HAHUS

Hemnonurle 3HaHus

CdhopmupoBaHHEbIe,
HO CcofIep KaIne
OTJIeTIbHBIE TIPOOEITHI
3HAHUS

CdopmupoBaHHbIE
CUCTEeMAaTUUYECKUE
3HAHUA




8. OcobennocTn peanqu3anvm JTUCHMILIMHBI AJ HHBAJIHUI0B U JIMII ¢ OrPAaHUYCHHBIMUA
BO3MOKHOCTAMMU 3/10POBbA

Jlis ocyLIeCTBIEHHUs] MPOLEAYP TEKYILEero KOHTPOJS YCIHEBAEMOCTH U HPOMEKYTOUHOH
aTTecTalluy 00yJaromuXcs Co3JaHbl (POH/IBI OLIEHOUHBIX CPEJICTB, aAANITUPOBAHHbIE JJIs1 HHBAJIMIOB
U JIUI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 370POBBSI M MO3BOJIAIONINE OLIEHUTh JOCTHKECHHE UMU
3aIJJaHUPOBAHHBIX B OCHOBHOW 0Opa3oBaTEeNbHOM MpOrpaMMe pe3ysIbTaTOB OOYYEHHUS M YPOBEHb
c(hOpMUPOBAHHOCTH BCEX KOMIICTCHIIMMA, 3asBJICHHBIX B 0Opa3oBaTelbHOW mporpamme. dopma
NPOBEICHUS TEKyIIed aTTecTalMu Uil CTYJCHTOB-MHBAJIHMJIOB YCTAHABIMBAETCS C YYETOM
WHIUBHUIYAIBHBIX TICUX0(u3ndecknx ocoOeHHOCTeH (YCTHO, TUCAMEHHO Ha OymMare, MMCbMEHHO Ha
KoMIIbIoTepe, B (hopme TecTupoBaHus U T.11.). [Ipu TecTupoBaHuU A CIAOOBUAALIMX CTYACHTOB
UCTIOJIB3YIOTCS (POH/ABI OLIEHOUHBIX CPE/ICTB C YKPYIMHEHHBIM 1pudToM. Ha sk3ameH npuriamaercs
COIIPOBOKIAIOIINH, KOTOpBIM 00ecreurnBaeT TEXHUYECKOEe COMpPOBOXKACHUE CTyAeHTy. [lpu
HEOOXOMMOCTH CTYJEHTY-UHBAIUIY MPEAOCTABISACTCS AONOIHUTENBHOE BpeMs sl MOATOTOBKH
OTBETa Ha ’K3aMeHe (uiu 3adere). OOyJaromuecs: ¢ OrpaHHYeHHBIMUA BO3MOKHOCTSIMU 3/I0POBbSI U
oOyuaromuecss MHBaJIMIbl OOECIEYMBAIOTCA TMEYAaTHBIMM M 3JEKTPOHHBIMU 00pa3oBaTeIbHBIMU
pecypcamu (TIporpaMMbl, ydeOHbIe MOCOOUs IJii CaMOCTOSITENbHON paboThl M T.A.) B (opmax,
aIalITUPOBAHHBIX K OTPAaHMYEHHSM HUX 310pPOBbs U BOCIIPUATHS HHPOPMALIUU:

1) U1 THBAJTUAOB M JIMIL C OTPAaHMYEHHBIMU BO3MOKHOCTSIMH 3/10POBBSI 110 3PEHMIO:

- JUIA cJelbIX: 3aJaHMs AJI BBIIOJIHEHUS Ha CEMUHAapax M IPAKTUYECKUX 3aHATHUAX
oopMIsIOTCS penbeHO-TOUCYHBIM MIpUGTOM bpailnsg mnm B BHIE 3JIEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C OMOILBIO KOMITBIOTEPA CO CIIEUATIN3UPOBAHHBIM IIPOIPAMMHBIM 00€CIIEUeHUEM /TS
CJICTIBIX, JMOO 3a4YMTHIBAIOTCS ACCUCTEHTOM; MUCHMEHHBIC 3aJaHUsl BBIMOJHSIOTCS Ha Oymare
penbedHO-TOYeuHbIM pupTOoM bpailis MaM HAa KOMIIBIOTEpPE CO  CIELUAIN3UPOBAHHBIM
IPOTPaMMHBIM OOECTIEYeHHEM JUISl CIEMBIX OO HAJWKTOBBIBAIOTCS ACCUCTEHTY; 00y4aromumcs
JUId  BBINOJIHEHMsI 3aJaHMsl HpPU HEOOXOIUMOCTH IPENOCTaBISETCS KOMIUIEKT IMHUCbMEHHBIX
NpUHAAIEKHOCTEH U Oymara Al mucbMa penbeHO-TOYeyHbIM mpudToM bpaiins, komnbioTep co
CHELMATU3UPOBAHHBIM IPOTPAMMHBIM 00ECTIEUCHUEM IS CIIETIBIX;

- A cJa0oBMASIIMX: 00ecreuynuBaeTCs HHIMBUAYAbHOE PAaBHOMEPHOE OCBEILICHHE HE
meHee 300 mrokc; 00yyaromuMces A BBIIOJHEHUS 3aJaHUs TPU HE0OXOAUMOCTHU IPEOCTABIIAETCS
YBEJIMYMBAIOIIEE YCTPOUCTBO; BO3ZMOYKHO TAKXKE MCIIOIB30BaHME COOCTBEHHBIX YBEIHMUYMBAIOIIMX
YCTPOMCTB; 3a/laHusl JUIsl BBITIOJHEHUS 3a1aHui 0(OpMIIIOTCS YBEIMUCHHBIM IIPU(TOM;

2) U1 THBAJTUAOB U JIMII C OTPAaHUYEHHBIMU BO3MO>KHOCTSIMU 370POBbS MO CJYXY:

- M8 TIYXHX M cJa00cjablIammMx: 00ecneunBaeTcsl HaJMuue 3BYKOYCHIIMBAIOIIEH
anmaparypbl KOJJICKTHBHOTO MOJIb30BAaHMS, TP HEOOXOAMMOCTH 00YYaIOIIUMCS IPEOCTABIISCTCS
3BYKOYCWJIMBAIOIIAs ammaparypa HWHAWBUAYAJIBHOTO TIOJb30BAaHUS; MPEIOCTABIAIOTCS YCIYTH
CYypOOIIEPEBOAYHNKA;

- IS CJeNOrJyXHX JOIyCKaeTcs IpPUCYTCTBUE ACCUCTEHTAa, OKa3bIBAIOIIEro YCIyTd
TUdIOCYpIOTIepeBOAUNKA (IOMUMO TpeOOBaHU, BBIMOIHAEMBIX COOTBETCTBEHHO ISl CIEMbIX U

TITyXUX);

3) IUI JIUI] C TSDKEJIBIMH HApYyLIICHUSMHU PEuH, TIYXHX, CIa0OCHbIIANIMX JEKIUA U
CEMHHapBbI, IPOBOIUMBIE B YCTHOH (pOpMe, MPOBOJATCS B MUCbMEHHOU (hopMe;
4) JUId UHBAJIUIOB W JIMI[ C OTPaHUYEHHBIMM BO3MOYKHOCTSMH 310POBbs, MMEIOIIHX

HApYUIEHHUsI ONIOPHO-IBUIaTeILHOTO anmapara:

- IJI JinL ¢ HAPYHICHUSAMU OIIOPHO-ABUTATCIIBLHOTO allapaTa, HAPpYIICHUAMU ABUT'ATCIIbHBIX
(GyHKIUIT BEpXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH: MUCHMEHHBIC 3a/IaHUs
BBITIOJIHAKOTCA Ha KOMIBIOTEPC CO CICHUAIM3UPOBAHHBIM IIPOTPAMMHBLIM obecrieyeHreEM WU
HaJIMKTOBBIBAIOTCSI ACCHCTEHTY; BBINIOJIHCHUE 3a1aHUi (TECTOB, KOHTPOJIBHBIX paboT), IPOBOANMBIC
B IMCbMEHHOH (opMe, IPOBOAATCS B YCTHOM (hopMe ImyTeM orpoca, Oece bl ¢ 00yIaronMCH.



9. Y4yeOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0ecnevyeHHne TUCHUILITUHBI

babax C.B. D¢ppeKkTHBHOCTh TEXHONOTHH HMHTEHCH(PHUKAIMU TOOBIMH HE(PTH M TOBBIILICHUS
He(dTeoTIauM TIacTOB [DneKkTpoHHBIN pecypc]/ badak C.B.— DieKTpoH. TeKCTOBBIC TaHHBIC.—
M.: I'eonndopmmapk, ['eonndopm, 2008.— 108 c—  Pexum  moctyma:
http://www.iprbookshop.ru/16888.html.

. KBecko b.b., MeToapl W TEXHOJOTHM MOAJECPKAHMUS IJIACTOBOIO JABJICHUS [DJIEKTPOHHBIN
pecypc]: yaeoHoe mocobue/ Ksecko b.b. - M. : Undpa-Unxenepus, 2018. - 128 c. - ISBN 978-5-
9729-0214-9 - Pexxum nocryna: http://www.studentlibrary.ru/book/ISBN9785972902149.html.
Ap6y30B B.H. COopHUK 33724 1O TEXHOJIOTUU JOOBIYM HE(THU U Ta3a B OCIOKHEHHBIX YCIOBHIX
[DnexTpoHHBIi pecypc]: mpakTukym/ ApOy3os B.H., Kypranosa E.B.— DnekTpoH. TeKCTOBbIC

nanHble.— Tomck: TOMCKUI NOJUTEXHUYECKU yHUBEpcHUTeET, 2015.— 68 ¢.— Pexxum gocryna:
http://www.iprbookshop.ru/34711.html.

[TerpakoB JI.I'. Pa3paGoTka He(TSHBIX M Ta30BBIX MECTOPOXKICHHU [DIIEKTPOHHBIN pecypc]:
yueOnuk/ [lerpakos JI.I'., Mapmamos /I.B., Makciotua A.B.— DIeKTpoH. TEKCTOBBIE TaHHBIC.—

CII6.: HamonanbHbIM MUHEpaTIbHO-CHIPbEBOM yHUBEpCUTET «I opHBINY», 2016.— 526 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/71703.html.

[IpuMeHeHre MOBEPXHOCTHO-aKTUBHBIX BELIECTB B IPOLECCAX MOATOTOBKU U TPAHCIOPTUPOBKU

HepTn [DnexTpoHHbIi pecypce]: monorpadus/ H.FO. bamxupuesa [u ap.].— DiaekTpoH.
TEKCTOBLIE INaHHEBIE.— Kazann: Kazanckuii HalMOHAJILHEIN HUCCIIEI0BATEIbCKUN
TEXHOJOTHYECKHUI YHUBEPCUTET, 2016.— 168 c.— Pexum JIOCTyma:

http://www.iprbookshop.ru/62245.html.

Hedtp u ra3 [Dnexrponnsiii pecypc] / - M. : I'opras kuura, 2013. - 272 ¢. - ISBN 0236-1493-
2013-48 - Pexxum nmoctyma: http://www.studentlibrary.ru/book/GK-0236-1493-2013-48.html
CuzoB B.®. VmpaBnenue pa3paboTkoi 3anexedl HE(TH C TPYJHOU3BIECKAEMBIMH 3arlacamu
[DnexTpoHHBIH pecype]: yuebnoe nocodue. Kypce nexkunit/ CuzoB B.D.— DneKTpoH. TEKCTOBbIE
nanabie.— CraBpomnonib: CeBepo-KaBkasckuii ¢enepanbubiii yuusepcuret, 2014.— 136 c.—
Pexxum noctyna: http://www.iprbookshop.ru/63148.html.

Caenox O.B., Meroasl mnporHo3upoBaHus (HAKTOPOB 3aTpydHEHHUS HedTemoObYn ¢
OCJIO’)KHEHHBIMH YCJIOBUSIMM M aHAJINU3 MPUHLUIIOB WH(OPMALMOHHBIX YNPABJISIOUINX CHCTEM
[DnexTponnsbrit pecype] / CaBenok O.B. - M. : I'opnas kaura, 2013. - 54 c. - ISBN 0236-1493-
2013-57 - Pexxum nmoctyma: http://www.studentlibrary.ru/book/0236-1493-2013-57.html.

10. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCIHIINHBI

Jis mpoBeneHHs JEKIMM MOJb3YIOTCA IUIakaTaMH, MakeTamu ((QoHTaHHas apMmarypa,
CTaHOK-Kadajka) U 000pyI0BaHHUA.

TexHuueckue cpeacrBa OOY4YEHHSI — COCpPENOTOYEHBI B Jlaboparopusix Kadeapsl
«BPOHI'M» (11ab. 2-33 u 2-35).

B naGoparopuu copepkaTcsi 3JIEKTPOHHBIE BEPCHH JIEKIIMNA METOIUYECKUX YKa3zaHHH K
BBINOJIHEHUIO MPAKTHUECKUX 3aJaHUH.



CocraBuren:

K.T.H., noneHt kadeaper «BPOHI M»

CornacoBano:

3aB. xapenpoii «BPOHI'M» k.1.H., OLEHT

Jupextop IYMP x.¢p-M.1., monenT
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/A.111. Xamamos/

[AII1. Xanamos/

/M.A. Maromaena/



