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1. MACIIOPT PABOYEM ITPOT'PAMMBI TPO®ECCUHOHAJILHOT'O MOJYJIS
IIM.0O1IMPOBEJAEHUE BYPOBBIX PABOT B COOTBETCTBHUHU C
TEXHOJIOI'NMYECKUM PETJIAMEHTOM

1.1.061acTh NpUMEHEHHUs POTrPAMMBbI

PaGouass mporpamma mnpodecCHOHATHPHOTO MOAYJS SBISIETCS 4YacThi0 0Opa3oBaTebHON
nporpammbl B cooTBercTBUU ¢ ®I'OC CIIO mo cnenmansHoct 21.02.02Bypenue HedTsaHBIX U
ra30BbIX CKBR)KHUH B YaCTH OCBOCHHsI OCHOBHOTO BHa AesrenbHocTH (BJI): [IpoBeneHue 6ypoBbIx
paboT B  COOTBETCTBUM C  TEXHOJOTMYECKMM  PETJIAMEHTOM M COOTBETCTBYIOIIHMX
npodeccnonanbHbiXx kommereniui ([TK):
[IK.1.1. BeibupaTh onTUManbHBIA BapHAHT MPOBOAKU TIYOOKHUX M CBEPXTIYOOKHUX CKBAXKHH B
Pa3IUYHBIX TOPHO-TEOJIOTHYECKHUX YCIOBUSIX.
[1K 1.2.Bb10upathk cioco0bl ¥ cpeicTBa KOHTPOJIS TEXHOJIOTHUECKUX MPOIIECCOB OypEHHUS.
[IK 1.3. PemaTh TeXHWYECKHE 3aJaud IO MPEAOTBPANICHUIO M JIMKBUJAIUUA OCJIOKHEHHH |
ABApUUHBIX CUTYaLlUH.
[IK 1.4. TlpoBoauTh pabOTHI MO MOATOTOBKE CKBAXXHUH K PEMOHTY; OCYIIECTBIISITH TOI3EMHBIN
PEMOHT CKBXKHH.

1.2. llean u 3anayu nNpodecCHOHATBLHOIO0 MOAYJsS — TpeOGOBaHHS K pe3yJbTaTam

0CBOEHMS MPO(ecCHOHATBLHOT0 MOIYJIsl

C menmpl0  OBJNAJEHUS yKa3aHHBIM  BHUJAOM  JESTEIBHOCTH H  COOTBETCTBYIOLIUMH
pOoeCCHOHAIBHBIMA KOMIIETEHIIUAMH OOYJarONIUiCss B XOJ€ OCBOCHHS MPOQPECCHOHATBHOTO
MOJTYJISI TOTIKCH:

HMeTh NPAKTHYECKHUI ONBIT!

- MPOBOJKH TIYOOKHX U CBEPXINIYOOKHX CKBXXUH B PA3HMYHBIX TOPHO-TEOJIOTHYECKUX
YCIIOBUSIX;

- KOHTPOJISl TApaMeTPOB OYPOBBIX U TAMIIOHAKHBIX PaCTBOPOB,;

- KOHTPOJISI TEXHOJIOTUYECKUX MPOLIECCOB OypeHus;

- IPEeIOTBPALLCHUS U JIUKBUIALIMU OCIIOKHEHUN U aBAPUMHBIX CUTYALIUH;

- IOATOTOBKH CKBa)XMH K PEMOHTY;

- OCYIIECTBIICHUS MTOI3EMHOTO PEMOHTA CKBaXHH;

yMeETb:

- OMpEeneNsaTh CBOMCTBA KOHCTPYKIIMOHHBIX M CTPOUTEIHHBIX MaTEpUaOB, TOPHBIX MOPOI U
TPYHTOB, OCYIIECTBIISATH UX BHIOOP MPU COOPYKEHUU U PEMOHTE TPYOOIIPOBOIOB M XPAHUIIHIIL;

- MPOU3BOJUTH PACUEThl TPEOYEeMbIX (PU3NUECKUX BEITUYMH B COOTBETCTBUU C 3aKOHAMHU U
YpaBHEHUSMHU TEPMOJMHAMUKY U TEIJIONEepe1ayH;

- COCTaBIISATh T€OJIOTO-TEXHUYECKUI Haps Ha OypeHUe CKBaXWH;

- OMpeNesITh TEXHOJIOTUIO MPOBOJKH TIIYOOKHX U CBEPXTIYOOKHMX CKBAXKHH B PAa3TMYHBIX
TOPHO-TE€OJIOTHYECKHUX YCIOBHSIX;

- BBIOMpaTh CIIOCOOBI U CPEACTBA KOHTPOJIS TEXHOJIOTUUECKHUX MPOIIECCOB OYpEHHS,

- OTIPEIENIATh CBOMCTBA OYPOBBIX U TAMIIOHAKHBIX PACTBOPOB,;

- YCTPaHATh OCJIOKHEHUS M aBapUHHBIE CUTYallUH HA CKBAXHHE;

-0bOpMIISATE HEOOXOMUMYID TEXHUYECKYI0) U TEXHOJOTHMYECKYI0 JTOKYMEHTAllUI0 B
COOTBETCTBUU C JIEHCTBYIOIIUMH HOPMAaTUBHBIMH JOKYMEHTaMU,

3HATH!

- CTpOEHHUE U CBOMCTBA MaTepUasoB, UX MAPKUPOBKY, METO/IbI HCCIIEI0OBAHUS,

- KJIacCU(UKAINIO MATEPUAIIOB, METAJUIOB U CIUJIABOB; OCHOBBI TEXHOJOTHYECKHX METOJIOB
00pabOTKN MaTepHAaJIOB;

- OCHOBHBIC TOHSTHS, 3aKOHBI M TPOIECCH TEPMOAMHAMHUKH W TEIUIONEepeaaun; METOJbI
pacuera TepMOJAMHAMUYECKUX U TEIJIOBBIX MPOLIECCOB;

- Kiaccu(uKanuoo, OCOOEHHOCTH KOHCTPYKLHHU, NOEHCTBUS W OSKCIUTyaTallud KOTEIhHBIX
YCTaHOBOK, TMOPIIHEBbIX ABUTaTeleil BHYTPEHHEro CropaHusi, ra3oTypOMHHBIX U TEIJIOCHUIIOBBIX
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YCTaHOBOK;

- CIIOCOOBI U CPeJICTBAa KOHTPOJIS TEXHOJIIOTHYECKHX MTPOIIECCOB OypeHHS,

- HOPMaTHBHBIE MTPABOBBIE aKThI ¥ CIIPABOYHBIE MATEPUAIIBI 110 MPOMUITIO CIICIIHATIBHOCTH;

- JICMCTBYIOIINE CTaHAAPTHI M TEXHUYECKHE YCIIOBHS Ha pa3padaThIBaeMyl0 TEXHHUYECKYIO
JOKYMEHTAIUIO, TIOPAI0K ee 0hopMIICHNS,

- TEXHOJIOTHIO TIPOBOJKM TIyOOKMX M CBEPXITYOOKMX CKBXHH B Pa3IMYHBIX TOPHO-
Te0JIOTUYECKUX YCIOBUSX;

- TEXHOJIOTHIO IPOMBIBKH CKBAXXHH,

- TEXHHUKY O€30IIaCHOCTH MPOBEACHHS OypOBBIX pabOT M Mepbl IKOJOTHYECKOW 3alluThl
OKPYKaIOIle Cpebl;

- METOBI IPEAYNPEKICHHS U JIUKBUIAIMH OCIOKHEHUN U aBapuii;

- METOJIBI ¥ CPEJICTBA BBHIMIOJIHEHHS TEXHUUECKUX PacyeToB, TpauIecKuX U BBIYUCIUTEIIBHBIX
pabor;

- KOHTPOJIFHO-M3MEPUTEIIFHYIO aIapaTypy U IMpaBuja MOJIb30BaHUS €IO.

1.3. Kosin4yecTBO 4acOB HA OCBOEHHeE IPOrpaMMbl MPo¢ecCHOHATBLHOT0 MOYJIS:

Bcero — 1329gacoB, B TOM 4ucIe:
MaKCHUMaJIbHOW y4eOHOU Harpy3ku obydaromierocst — 9694acos, BKiovast:

AJIst 04HOH (popMBI 00yUeHH s

00s13aTeIFHON ayJUTOPHON yueOHOW Harpy3ku oOydatomerocs — 6464acos,

CaMOCTOSITENTLHOM paboThl 0Oy4aromerocs — 3234aca,

yueOHol npakTuku-108dacos

MIPOU3BOJICTBEHHOM MPAKTUKK — 2524aca,



2. PE3YJIbTATBI OCBOEHUS TPO®ECCUOHAJIBHOTI'O MOAYJISL
IIM.0O1IMPOBEJAEHUE BYPOBBIX PABOT B COOTBETCTBHUHU C
TEXHOJIOI'NMYECKUM PETJIAMEHTOM

PesynpTaroM OCBOGHHS mMpoOrpamMmbl  MPO(PECCHOHATBHOTO MOMIYJSl  SIBISETCS  OBIIAJCHHE
oOyJaromuMucs BHJIOM jesTenbHOcTH [IpoBeneHne OypoBBIX pabOT B COOTBETCTBHHU C
TEXHOJIOTHYECKAM periiaMeHToM, B ToM uucie mnpodeccuoHanbHbiMu ([1IK) u obmmmu (OK)
KOMIIETEHIUSIMH .

Kon HaumeHnoBaHue pe3yJbTaTa 00y4eHHs

K 1.1. Bribuparh ONTUMAaNbHBI BapHaHT TMPOBOAKKA TIYOOKMX W CBEPXTIyOOKHX
CKBaXXHMH B PA3JIMYHBIX TOPHO-TEOJIOTHYECKUX YCIOBHSIX.

IIK 1.2. Br16uparh ciocoObI U CpeicTBa KOHTPOJIS TEXHOJOTUYECKHUX TTPOIIECCOB OypeHHUS.

IIK 1.3. Pemate TeXHUYECKHUE 3a/1a4U 110 NIPEAOTBPALLECHUIO U JTUKBUAALNYN OCIIOKHEHUN U
ABAPUITHBIX CUTYAaIUN.

[1IK 1.4. [IpoBomuTh pabOTBI O TMOATOTOBKE CKBAXKHUH K PEMOHTY, OCYLIECTBIAThH
MOJI36MHBIH PEMOHT CKBa)KHH.

OK1 [ToHrMaTh CYIIHOCTH M COLMATIBHYIO 3HAUMMOCTh CBOEH Oyyiieit npodeccun,
MPOSIBJIATH K HEM YCTOWYUBBIN MHTEPEC.

OK 2 Opranu3oBbIBaTh COOCTBEHHYIO IESATEILHOCTh, BEIOUPATH THIIOBBIE METO/IbI U
CIOCOOBI BHIMOJTHEHUS MPOGECCHOHANBHBIX 33]1a4, OLIEHUBATh UX d(PPEKTUBHOCTD
U Ka4eCTBO.

OK 3 [TpuHMMaTh pelieHus B CTAaHIaPTHBIX U HECTAHIAPTHBIX CUTYAlUSIX U HECTH 3a
HUX OTBETCTBEHHOCTb

OK 4 OcCyIecTBISTh MOUCK U UCIOIh30BaHUEe HH(DOpMAIIH, HEOOXOTUMOMN IS

3(PEKTUBHOTO BBHIMOTHEHUS MTPOPECCHOHAIBHBIX 3a71a4, MTPOPECCHOHATHHOTO U
JIMYHOCTHOT'O pa3BUTHS.

OK 5 Hcnonp3oBaTh HHGOPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
po(heCcCHOHATLHOM e TEILHOCTH.

OK 6 PaGoTaTh B KOJUIEKTHBE U KOMaH 1€, 3 (HEKTUBHO OOMIATHCS C KOJUIETaMH,
PYKOBOJICTBOM, MOTPEOUTEISIMU

OK 7 Bpath Ha ce0st OTBETCTBEHHOCTD 3a pabOTy WICHOB KOMaHIb! (MO TYMHCHHBIX),
pe3yabTaT BBIOJIHEHUS 3aJaHUM.

OK 8 CaMocToATEIbHO ONPEENATh 3a1a4H MPO(PEeCcCHOHATIBHOTO U TUYHOCTHOTO
pa3BHUTHSI, 3aHUMATHCS CaMOOOpPa30BaHNUEM, OCO3HAHHO TJIAHUPOBATH MOBBIIICHUE
KBTI (KA.

OK 9 OpueHTHPOBATHCS B YCIOBHUAX YaCTOW CMEHBI TEXHOJIOTUH B MPO(eCcCHOHAIBHOM
JIESITENIbHOCTH.




3.CTPYKTYPA U COAEP KAHUE NTPO®ECCUOHAJIBHOI'O MOAVYJIA IIM.0O1IMTPOBEJAEHUE BYPOBbBIX PABOT B
COOTBETCTBUHU C TEXHOJOI'MYECKUM PETJIAMEHTOM
3.1 TemaTuueckuii njan npodeccuonaiboro moaysas [IM.01 IlpoBenenue 0ypoBbIX padoT B COOTBETCTBUM € TEXHOJIOTHYECKHUM PerjiaMeHToM
AJis1 04HOM (popMBbI 00yUeHHsI

O0BeM BpeMeHH, 0TBe/I¢HHBII Ha 0OCBOeHHE

IIpakruka
MEXTHCIUTIIINHAPHOTO Kypca (KypcoB)
Oos3aTenbHas ayluTOpHas yuyeOHast CamMocTosiTe1bHaS
HATPY3Ka 00y4aroImerocs padoTa o0yyaroierocs
Kot Bcero BT.4.,
npocbeccnonanb HaumenoBanus pa3aejioB 4acoB BT.4. KyPCOB BT.4., Hp0ﬂ3BOIlCTBEHH
HBIX npogeccHOHATLHOr0 MO JabopaTopHbie as KYPCOBA | Vye6nasn, | asn (mo mpodmiro
KOMIeTeHuui Bcero padoThI aBoTa Bcero, | 4acoB CHenHaabLHOCTH)
4acoB | MpaKTUYecKHe l()n 0eK 4acoB padora
3aHATHSA, I;) (mpoekT)
4acoB 4acoB
4acoB
1 2 3 4 5 6 7 8 9 10
K.1.1-1.4 MK 01.01.Texnomorust OypeHus 30
yp 969 646 259 323 108 252
HE(TSHBIX ¥ Ta30BBIX CKBAXHH
Pa3nea 1. MarepuanoBeneHue 51 34 17 17
Pa3nen 2. TepmoanHamuka 90 60 18 30
Paznen 3. Texnonorus OypeHus
2 2 156 17
HE(TSHBIX ¥ Ta30BBIX CKBAXIH 528 35 6
Pa3nen 4. bypoBble U TAMIIOHAKHbIE
32
pacTBOPbI 90 60 30
Pasznea 5. Texuomorus 30
21 11 36 7
KaMUTAIBHOTO PEMOHTA CKBAKUH 0 0 0
Y4yeOHas npakTHKa 108
Ilpou3sBoacTBeHHAs MPAKTHKA 252
Bcero: 1329 | 646 | 259 | 30 | 323 | 30 108 252




3.2Conep:xkanue odydyenus mo npopeccunonaibuomy moaysato [IM.01 IlpoBenenue OypoBbIX padoT B COOTBETCTBHH € TEXHOJOTHYECKHUM
peryiaMeHToM 1Jisi 04HOM (opMBbI 00yUeHust

HaumenoBaHue Yposen
pa3aesioB U TeM Conep:kaHnue y4eOHOro MaTepuaJa, NpaKTUYeCKUe 3aHATHS, CAMOCTOsITeJIbHasA padoTa Oo0bem b
o0yuaromuxcs, 4acoB 0CBOCHH
s
1 2 3 4
Pa3znea Nel MATEPUAJIOBEJIEHUE 17/17/17
Coneprkanue yue0HOTro MaTepuaJia 1/-/
3HaueHue W cojepkaHue AucHUIUIMHB «MatepuanoBenenue». CBsi3b C APYrUMH AUCHUILIMHAMM.
3HayeHWE MaTepUaJOBEICHUA B PEUICHUH TEXHUYECKUX mpobdneMm. IlepcnekTuBbl pa3BUTHSA
BBenenue MaTepuaIoBeIeHUS U TEXHOJIOTUN 00pabOTKU MaTepHaoB. 1 5
Knaccudukanus marepuaaoB: METaUIbl U HEMETAJUIbI. XapaKTepHble MPU3HAKN METaJJIOB.
Knaccudukanus 4epHbIX U IBETHBIX MeTaioB. Kitaccudukaius marepuaioB o NpUMEHEHHUIO.
Knaccudukanus KOHCTPYKIIMOHHBIX MaTEPUAIOB.
Conep:xanue yue0HOT0 MaTepuaJa 1/-/
Tumnbl aTOMHBIX CBsi3el. BemecTBa amopdHbBIE U KpUCTAUITMYECKHE. DIEeMEHThI KpUCTaJIorpaduu:
Tema 2 CTpoenne KPUCTAIUIMYECKAs PEIIETKA, THIIb KPUCTAIUIMHECKHX PEIETOK, deMEHTapHas siueiKa, aJlJIOTPOIINS 5
MaTepHaJIoB (mosuMopdu3M), aHU30TPOIIHS; BIUSHHUE THUIIA CBA3U HA CTPYKTYPY M CBOHCTBA KPUCTALIOB; KHIKUEC 1
KPHUCTAJIBI; CTPOCHUE PEAIbHBIX KPUCTAILIOB; Ae()EKThI KPUCTAIUINYECKOH pemeTku. Juddysus B
MeTasuiax
Tema 3 Conepxanue yueOHOro Marepuasa 1/-
®opMHUpOBaHUE dopMUpOBaHHUE JMUTON CTPYKTYyphl. Kpucraumszauuss MeTauioB W ciuiaBoB. Kpucrammmzamus 2
CTPYKTYPHI NepBUYHAS M BTOPUYHAs, TOMOTE€HHAas U rereporenHas. Kpucrammmueckoe 3epHo. MoauduurpoBaHue. 1
MaTepuajIoB Jennput. Kpuble oxsiaxaeHust YUCThIX MeTauioB. CTeNeHb NePeoXIKICHHS MeTalIa.
Copep:xanue y4eOHOro MaTepuaJia 1/4
MexaHnyeckue CBOMCTBA: MPOYHOCTD, TUIACTUYHOCTH, YIPYTOCTh, TBEPAOCTD, yapHas BSI3KOCTh,
Tema 4 CroiicTsa XPYINKOCTb, YCTaJIOCTh, BBIHOCIUBOCTbD, IOJI3Y4E€CTh, U3HOCOCTOMKOCTh. TE€XHOIOTHUECKNE CBOMCTBA: 1 2
IuTelHbIe, 00pabaThIBAEMOCTh JIaBJICHUEM, CBAPUBAEMOCTb, 00pabaThIBAEMOCTh PE3aHUEM.
MaTepuajIoB
IIpakTHYecKkHne 3aHATHA 4
IIpakTnueckas padora NelOnpeneneHue TBEpIOCTH METAIOB MeTO0M bpunens 2




IIpakTuyeckasi pa6ora Ne2 Pacuer MexaHUYECKHUX CBOMCTB MaTEepHaJIOB.

Tema 5 OcHOBBI
TeOPHUHM CIJIABOB

Copep:xxaHue y4e0HOro MmaTepuaja

[TonsiTue, yto Takoe “crutaB”. Meroabl moay4deHus cruiaBoB. KommoHeHT, cuctema, dasza. Buabt
CIUIaBOB IO TUITY CTPOEHHUS KPUCTAITNYECKON peleTKU. [[puHIunb! U ycaoBUs 00pa30BaHUs CIIJIaBOB
- TBEP/IBIX PACTBOPOB, MEXAaHUYECKUX CMecel, XUMUYecKnx coeannenuii. Ilpasuno ¢a3. OcHOBHbIE
paBHOBecHBIe nuarpammbl coctosiaus crutaBoB (JICC). JICC «Keneso-tiemenTuT». Kitaccudukarms
Fe-C crimaBoB. OmnpeneneHne CTPYKTYPHBIX COCTABIISIOIINX JKEJIE30YTIIEPOIUCTHIX CILIABOB. (eppuT,

ayCTEHUT, LIEMEHTUT, MEPJINT, Jee0ypuT. JIMHUM quarpaMmbl, IPEeBpaICHHs], XapaKTepHbIe M.

Tema 6
Yraepoaucrbie cTaau

Conepxanue yueOHOro Marepuaja

1/6

CocTaB yriepoaucThiX CTajleH; BIUSHUE YIIIEPOa U MOCTOSHHBIX TPUMECEH, COIEPKAIIUXCS B CTAIIAX
Ha uX cBoicTBa. Kiaccudukanus craneid. YTaepoaucToie cTail 0OBIKHOBEHHOTO KA4eCTBa,
KaueCTBECHHbBIE, aBTOMATHbIE U UHCTPYMEHTAIbHbIE. [ [pUHLIMIT MapKUPOBKH, CBOMCTBA, IPUMEHEHHUE.

IIpakTHYecKkHne 3aHATHA

IpakTuuyeckas padora Ne3BsiO0p Mapok cTasieil Uist U3TOTOBJIEHUS KOHKPETHBIX U3CTHi

IIpakTnueckas padora Ned BiusHue copepkaHus yriepoa Ha CBOMCTBA YIJIEpOJUCTBIX CTaleH.

IpakTuyeckasi pa6ora Ne5 M3zyuenue quarpaMMbl )KeJe30 — IIEMEHTUT C TIOCTPOEHUEM KPUBBIX
OXJIAXKXACHUA

Tema 7 Uyrynsi

Conep:xxanue y4e0OHOIro MmaTepuaJja

CocTtaB 4yryHOB; BIMSHUE IPUMECEH, COEPIKAIIIMXCS B YyT'yHaX Ha UX cBoicTBa. I'padurnzanus
gyryHa. ®opma rpaduToBhIX BKIOUYeHHH B uyryHax. Kinaccudukarus 4yryHoB. OcoO€HHOCTH
CTPOEHUS M CBOICTB CEPBIX, BHICOKOIIPOUHBIX, KOBKHX M OENIBIX UyTryHOB. MapKHpOBKa YyT'yHOB.
[TpyMeHeHre YyryHOB B COOTBETCTBHH C YCIOBUSIMU SKCIUTyaTallUH.

Tema 8 Tepmuueckasi
00padoTKa MeTaNIOB

Conepxanue yueOHOro Marepuaja

1/6

CymHocts Tepmuueckoit 00pabotku (TO). Dramer TO. O6opynosanue mist TO. IlpeBparienus B
CTaJsIX MpHU HarpeBe U oxjaxaeHuu B mpouecce TO. BausgHue CKOpOCTH OXJIAXKICHUS HAa CBOMCTBA
cTanu. YcioBusi 00pa3oBaHusl, CTPOCHUE U CBOMCTBA CTPYKTYP: MEPIIUT, COPOUT, TPOOCTUT, MAPTEHCHUT.
CTpyKTYpHI TOIBTEKTOMIHBIX, IBTEKTOMIHBIX U 3a3BTEKTOMIHBIX cTaieit mocie TO.Buasl (mporieccor)
TO cramu. Omxur Il poga. Hopmanusanus. 3akanka mosHas 1 HenojHas.OTIYCK 3aKaJleHHBIX CTaleu:
BBICOKMH, CPEAHUMN, HU3KUI. YnyunieHue. CTapeHue cTajiei.

IIpakTHYecKkHne 3aHATHA




IIpakTuyeckasi pa6ora Ne6 M3yueHrne MUKPOCTPYKTYPHI CTAJICH U YyTYHOB B PABHOBECHOM
COCTOsIHHUU.

IpakTuuyeckas padora Ne7 TepmooOpaboTka ctanu. BeiOop Bua 1 peskumMa TepMUIECKOM
00paboTKH.

IIpakTuuyeckas padora Ne8 BrnusiHue repMudeckoit 00pabOTKU Ha CBOWCTBA YITIEPOAUCTHIX CTAJICH.

Tema9
JlerupoBaHHbIE CTAIN

ConepxaHue y4eOHOro MaTrepuaja

1/-

JlernpoBaHHbIe cTanu, ux noirydeHue. CocTas, BIMSHUE JIETUPYIOIIMX KOMIIOHEHTOB Ha CBOMCTBA
ctaneil. O603HaYCHHE TETUPYIOMUX KOMIIOHEHTOB U TPUHIIAIT MAPKUPOBKH JIETUPOBAHHBIX CTAJICH.
Knaccudukanus gerupoBaHHbIX CTallel: KOHCTPYKIIMOHHBIE OOIIET0 U CHEIHalbHOTO Ha3HAUEHUS,

WHCTPYMEHTAILHBIC, CTAIA C OCOOBIMHU CBOKWCTBAMHU.

Tema 101IBeTHBIE
MeTaJLJIbI M CIJIABBI

Copep:xxaHue y4e0HOro MmaTepuaja

CpoiictBa Mean. MeaHble CIUIaBBI. JIATYHH, OpOH3BI, MEIHOHHKEJIECBBIC CIUIABBI, MX CBOMCTBA,
MapKHUpOBKa W MIPUMEHCHHE.

CgaoticTBa amomunms. Knaccudukaius 1 xapakTepUCTHKA aTFOMHUHHUEBBIX CIUTABOB: NeOpMUPYEMEIE,
nurennrle, CAIL

CruaBsl JTsl TOAIIUITHUKOB CKOJIBKEHUS: 0a00UTHI, METaNIOKEPAMHUKA.

Tema 11 I1nacTMacchl.

Kommno3unuonnbie
MaTepHuabl

Conep:xxanue

[TonumepHble MaTepualibl, CTpYKTypa nonumepos. [ImacTtmaccsl, coctaB miacTmacc.
TepMoTUIacCTUYHBIE TNIACTMACCHI: TTOIUATHIICH, TIOJTUCTHPOIT, TOJIUXIOPBUHII, (DTOPOTLIIACTHI U JP.
TepMopeaKkTHUBHBIE U CIIOUCTHIE IJIACTMACChI: ()EHOIIACThI, BOJIOKHUTHI, TETUHAKC, TEKCTOJUT,
CTEKJIOTEKCTONUT. KOoMIO3HIIMOHHBIE MaTepuabl, Kiaccudukams, CTpoeHrue, CBOWCTBA, TOCTOUHCTBA
Y HEIOCTaTKH, IPUMEHEHHE B MPOMBIIIIJIEHHOCTH.

Tema 12 Pe3unsl,
KepaMHKa, CTEeKJIO

Conep:xxanue

1/-

Cocras pe3un. Kayuyk. [Iponecc Bynkanuzanuu. Knaccudukarus pesun. [Ipumenenue
PE3MHOTEXHUYECKHUX U3JICTUH.

Kepamuueckue matepuansl, METO1 U3roTOBICHUS. CBOWCTBA, IPUMEHEHHE.

Crekiio Heopranuyeckoe. CocTaB, MOJYYEHUE U CBOMCTBA CTEKOJ. BUIBI CTEKOJI: KBapIIEBOE CTEKIIO,
TPUIUIEKC, TepMOIaH. MeToabl NOBBIIIEHUs MPOYHOCTU cTeKoJ. Cutamuibl. CTpyKTypa U IPUMEHEHUE.

Tema 13
CrpouresibHblie,
NMPOKJIAT0YHbIE,

Conep:xxanue

1/-

Hasnauenue u kiaccuukanus CTpOUTENBHBIX MaTepuanoB. [IpupoaHble MaTepuabl: MecoK, TPaBUi,
1ITaT, TPAHUT, TJIMHA, U3BECTHSAK, MeJ, TUIC. Bspkyine BemecTa. MICKkycCTBEHHbIE MaTEpUaJIbI:
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YILUIOTHUTEJIbHBIE, KUpnu4, O6eToH, jkene300eToH. JlpeBecuHa, IpeBecHbIe MaTepUabI.
Ha0MBOYHbIC U [Ipoknanounsie Mmatepuaisl: Oymara, pudpa, KapTOH, IMTAPOHUT, acOECT, KOXKa, TKAaHH, BOUJIOK,
U30JIAIIHOHHbIE IJIaCTMACCHI.
MaTepHuabl VYIIOTHUTENBHBIE MaTePHAIIBI: PE3UHA, PE3UHOMETATUIECKHE, TPa(QUTOBBIC, TEPMETHKHU.
HabuBouHbIe MaTepuaibl. CaTbHUKOBBIC HAOWBKH.
N3ona1noHHbIC MAaTepHAJIBI: TETLIOU30ISIIIMOHHBIC (M3CTHs U3 BaThl, aCOECTOBbIC, BCTICHEHHBIC),
THIPOM30IIAIIOHHbIC (OUTYMBI, MACTUKH, PyOEPOH I, TOJIb).
Tema 14 Conepxanue 1/-
Texnonornyeckue Crioco6b!I M3roTOBIEHUS 3ar0TOBOK. CYIIHOCTD JIMTEHHOTO POU3BOACTBA. TEXHOIOTHUYECKHI Iporece
npouecchl MOJIYYEeHHsI | MoaydeHus oTIMBOK. CTpoeHue uTeitHon GpopMbl. Buasl muTeitHBIX (HOPM MO KPAaTHOCTH TPUMEHEHUS.
3aroTOBOK JeTaJiei Knaccudukanus crmoco00B TUTHS: JIUTHE B IECUAHO-TIIMHUCTHIC (POPMBI, CTIEIIMATTEHBIC BUIBI JTUTHSI.
MAaIIMH CymHocTs mporecca 00pabotku MetaioB aasiacaueM (OM/I). Xomnoanas u ropsiaas OM/I. )
Knaccudukanus sunoB OM/I: nmpokarka, BOJIOYEHUE, IPECCOBAHNE, KOBKA, IIITAMIIOBKA. 1
O6opynoBanue. [Tomygaemas npoaykius. O60cHOBaHHE BRIOOpA ONTUMAIBHOTO CITOC00a
U3TOTOBJICHHS 3aTOTOBKH B 3aBUCUMOCTH OT €€ ()OpMBbI, TOYHOCTH, pa3MepoB. OCHOBHBIE CLIOCOOBI
MOJTyYEHUs 3arOTOBOK M3 IIACTMACC, IPEBECHHBI U IPYTUX MaTepuaaoB. MeporpHusaTHs 110 OXpaHe
TpYJla U OKPY>KaIOIIEeH Cpe/ibl B 3arOTOBUTEIBLHOM IIPOU3BOJICTBE.
Tema 1500padoTka Conepxanue 1/-
METAJIJIOB pe3aHueM CymrHocTh 00paboTKH pe3aHueM. J[BIkeHus U peKuMbI pe3aHus. CyIHOCTh OCHOBHBIX OIepariui
pe3aHus: ToueHue, CBepJICHNE, 3eHKepOBaHNe, 3eHKOBaHUE, Hape3aHue pe3robl, (ppesepoBanue, 1 2
nundoBanue. Knaccudukanus MeTamiopexyinmx cTaHKOB. BUbl peXylux HHCTPYMEHTOB.
DJEeKTpUIECKre METO1bI 00pabOTKH METAJLIOB.
Tema 16 IIpouecchb Conepxanue 1/-
¢popmupoBanus Knaccudukanus coennHeHuH, BBIMTOIHAEMBIX MTPH COOPKE MAIIMH U MEXaHU3MOB. TpeboBaHMS,
Pa3sbeMHBIX H peIbsABIseMble K Pa3beMHBIM U HEPA3beMHBIM COETUHEHUAM. MeTOIbl OCYIIECTBICHUS Pa3beMHBIX o
Hepa3beMHBIX coeuHEeHU. MeTo1bl OCYLIECTBIEHUS HEPa3beMHBIX cOeAMHEHNN. CyIIHOCTh CBAPOYHOTO 2
coeIMHEeHUu i npou3BojcTBa. Kiaccudukarus crmoco00B cBapKH TUTaBJIICHHEM | naBiieHueM. [laiika. Matepuansr nis
naiiku: npunou 1 ¢urockl. CKIeMBaHNE MaTEPHAIIOB.
CamocrosiTesibHasi padoTa npu u3yuyenuu pasaena 1 [IM
- PaboTa ¢ KOHCIIEKTOM, 17
- 3amuTa pedeparon
- [lonroroBka npezeHranuu
Pa3znea Ne 2 TEPMO/IMHAMUKA 42/18/30

Tema 1.1.

|Couep>xaﬂne yue0HOro MaTepuaJa
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OCHOBHBIE 3aKOHEI
nacaJIbHBIX I'a30B

OcHOBHbIE TOHATHSI U OINpeAesieHusT TepMOAMHaMHKHU. TepMoanHamuyeckas cuctema. I[lapameTpbl
COCTOSIHUS pad0OYero Tela ¥ eIUHUIBI UX H3MEPEHUSI.

Wneanbnsiii ra3. 3akonsl boitns-Mapuotra, ['eit-JItoccaka, [lapnis. YpaBHeHne cOCTOSHUS UIAEATBLHOIO
ra3a. [lonsitue o cmecsix razos. 3akoH JlaJibToOHA.

IIpakTuyeckoe 3ansaTue Ne 1
Pacuer razoBbix cmeceit

Tema 1.2.
TepMoguHamMuyeckue
MIPOLIECCHI U LIUKIIBI

Conep:kanue y4e0OHOIro MaTepuasia

OcHoBHbIe TIOHTHS. [1epBbIii 3aKOH TEPMOIUHAMUKH. M30XOpHBIN, H300apHBIN, H30TEPMUUYECKHIH,
anabaTHBINA MTPOIECCHI.

Pa6ora rasza. TerumoemkocTs. Kpyroseie mporiecch (1iukiibl). I[IpsiMbie U 0OpaTHBIC IIUKIIBL.

N

Tepmonunamuaeckuit KII[ u xomomunbHbld KO3 duIMeHT. Bropoi 3akoH TepMoaumHamMuku. [luki
Kapno, ero repmudeckuii K.1.11.

IIpakTuyeckoe 3ansaTue Ne 2
Pacyer TepMogrHAMHYECKHUX TIPOIIECCOB

IIpakTuyeckoe 3ansaTue Ne 3
Pacyer TepMoaHAMHYECKHUX TIPOIIECCOB

IIpakTnueckoe 3ansaTne Ne 4
PacueT TepMoaMHAMUYECKUX NTPOLIECCOB

IIpakTuyeckoe 3ansaTue Ne 5
Pacyer TepMoarHAMIYECKHUX TIPOIIECCOB

Tema 1.3
TepMoauHaMU4EeCKUI
aHaIu3
TEIJIOTEXHUYECKUX
YCTPOICTB

Conep:kanue y4eOHOIro MaTepuasa

Luxuer geurareneit BuyrpenHero cropanus (ABC). [Ipuanun neiictBust nopuaeBbix JIBC. Lukisl ¢
M30XOPHBIM U M300apHBIM MOABOJOM Tema. LMK co cMemaHHbIM IOABOAOM TEILIOTHI.

N3ob6paxenune nukioB B auarpammax. Tepmudeckue KI1J nuknos JIBC. CpaBHUTENbHBIN aHATH3
tepmoarHamMudeckux ukioB JIBC. LIukiabl ra30TypOMHHBIX YCTAaHOBOK. [[UKITBI XOOIUIBHBIX
YCTaHOBOK.

IIpakTuyeckoe 3ansaTue Ne6
Pacuer nukiia nopmsesoro JIBC

Pa3znen 2. Temionepenaua

Tema 2.1.
OCHOBHBIE TOJIOKEHMS
TEIIONPOBOAHOCTH

Conep:kanue y4eOHOTro MaTepuasa

OcHOBHBIE OHATHUS U onpenenieHus. TemneparypHoe none. ['paguent temnepatyp. TemioBoil NOTOK.
3akoH TeronpoBogHocTH Dypre. Ko huimenT TermionpoBoHOCTH, €ro PU3NUECKUil CMBICI.
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TermnonpoBOAHOCTH MIIOCKOW OJTHOPOAHON CTEHKH. TermionpoBOIHOCTh MIIOCKON MHOTOCIIOMHOM
CTEHKU.

Tema 2.2 Conep:xaHue yueOHOro MaTepuasa
KoHBeKTHBHBIN OcHoBHbIE TOHATHS U orpeaeseHust. CyImHOCTh KOHBEKTHBHOIO TEIUIO0O0OMEHA U (PaKTOPHI,
TEMIO00OMEH OTIPEIEIISAIONINE €r0 MHTEHCUBHOCTH. CBOOO THAS 1 BEIHYKJICHHASI KOHBEKITHSI.
VYpaBuenue Hetorona-Puxmana. Koadduuuent rernooraaun, ero gpusnueckuit cMpici. KOHBEKTUBHBII
TEII000MEH Ipy CBOOOTHOM JIBHXKEHMH XUIKOCTU. KpaTkue cBefeHus U3 Teopun nogoousl.
Tema 2.3 Coaeprxanue yueOHOro MaTepuaa

JlyuucTblit TETII00OMEH

OGH_II/IG TMOHATHA U OIPCACIICHUA. dusnueckas CYHIHOCTD JIYYHUCTOI'O TGHHOOGMCHa, BUBI JIYIYHUCTBIX
IIOTOKOB. 3aKOHEI JIY4HUCTOr O TENJI000MEHa.

TennmooOMeH M3Ty4eHHUEM MEXAY HapalljIeIbHBIMU TUIOCKOCTSAM. JIyduCThIi TernaooOMeH Npu HaTM4uu
DKPAaHOB.

Tema 2.4
[Ipoueccsr
TeIuIonepe aun

Conep:kanue y4e0OHOIro MaTepuasa

CrnoxHblil TermoooMeH. YpaBHeHue terionepenadd. Koadduuuent remnonepenauu, ero Gpusnyeckuii
CMBICT U €IMHHIIBI H3MEPEHUSI.

Tennonepenaya yepes MIOCKYK OJHOCIOWHYIO CTEHKY. Terionepenaya 4epe3 MHOTOCJIONHYIO IITIOCKYIO
CTCHKY.

Tennonepenaya uepe3 OAHOCIOMHYIO LMJIMHIPUYECKYIO CTEHKY. Teruionepeaada dYepe3 IIAPOBYIO
CTEHKY.

Tennoas uzonsinus. Kputnueckuit muamerp nsonauuu. Beibop marepuana TEIIOBOW 30U, THITBI
TEIIOOOMEHHBIX alNaparos.

IIpakTnyeckoe 3ansaTue Ne 7
Pacuer Temonepenayun yepes IIOCKYIO CTEHKY

IIpakTnyeckoe 3ansiTue Ne 8
DakTOpPHI, OMPEIEIAIONINE BHIOOP TEMII00OMEHHUKOB

Paznen 3. TenuoBble ABUTraTes M U ycTaHOBKH. KoTe/ibHbIE YCTAHOBKH

Tema 3.1
TenJyioBbIe ABUTaTEIN

Conep:xanue yueOHOro MaTepuasa

Ocobennoctu pabodero mporecca razoBbix aBurareneit. Oco0eHHOCTH KcIuTyaTanuu nopurHesix JIBC
B HE(PTSHON M ra30BOM MPOMBITIUICHHOCTH. TeXHUYECKash XapaKTEPUCTHKA

Tema 3.2 Coaeprxanue yueOHOro MaTepuaa
TenuioBbie YCTAHOBKH |KnaccuduKaIys TEIIOBLIX YCTAHOBOK. CXEMBI M 0COOEHHOCTH TEILIOBEIX YCTAHOBOK
Tema 3.3 Conep:xaHue yueOHOro MaTepuasa

KotesibHbIE YCTAHOBKH

KorensHblie YCTaHOBKH. BI/I,Z[BI TorutMBa. Temmora CropaHus TOIUIMBA U eé OMpPCACIICHUC
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U arperarsbl Tonku M TOMOYHBIE YCTpOMCTBa, Ha3HaueHWe U Kiaccudukanus KorenpHble arperatbl. OCHOBBI 2
TEIJIOBOT'O pacyeTa arperara
CamocrosiTeJibHas padoTa odyyawmuxcs mo pasaeay 2 [IM.01:
CoiicTBa peanbHbIX Ta30B. BoasHoit map. 30
TennoeMKoCcTh cMecH paboduX Ted. DHTAIBIHUA. DHTPOIIHS.
[TapoBbie TEMIOCKIIOBBIE YCTAHOBKHU ¢ IIMKJIOM Penkuna. Pabouwnii mporiecc nopuHeBoro kommpeccopa. LIk napo3xeKkTopHoi
XOJIOAWIBHOU YCTaHOBKH.
BoinonHeHnue pacyeToB Ha TEIJIONPOBOAHOCTh. MeXaHM3M NepeAauu TEIUIOThl B METallaX, AUIIEKTPUKAax, MOJYNpPOBOJHUKAX,
KUAKOCTAX M razax. 3aBUCUMOCTb KO3 (UllMeHTa TEeMIONPOBOJHOCTH Ia30B, KUAKOCTEH, METAJUIOB OT TEMIIEPATYPHI.
TermmonpoBOAHOCTh HWJIMHAPUYECKON CTEHKHU.
TemooOMeH npu KuNEHUW >KUAKOCTU. TermooOMeH mpu KoHJeHcanuu mnapa. [Ipubopbl 1isi U3MepeHus TEIIOBBIX MOTOKOB.
Bonpocsl npoTuBomnoxapHoi 6€30MacHOCTH YCTPOMCTB U anmaparoB, B KOTOPHIX PEATH3YIOTCS MPOLECCH KUTICHUS KHUIKOCTEH.
BrimonHenue pacuetoB Ha TemooOMeH uznydenueMm. HMHdpakpacHas Tepmorpadust u ee ucnoib3oBaHue. TemnoBoe U3IydeHUe
ra3os.
Brimonnenue 3amanus Ha pacueT Tteronepenadu. ['paduueckuil crmocoO® ompeneneHus Temreparyp Ha MOBEPXHOCTH CTEHKH.
Temonepenaya yepe3 MHOTOCIIONHYIO IUJIUHAPUYECKYIO CTEHKY. Terorenepupyromme yctpoicTBa. Kprorennasi TexHuka.
TepMoguHaMUYECKHIT aHATIU3 M0Kapa, MPOTEKAIOIIET0 B TOMEIICHUH.
Paznen Ne3 TEXHOJIOI'US BYPEHUSA 196/148/8/176
ConepxaHue y4eOHOro Marepuasa
T Beenenue. [lonsitie o 6ypoBoil CKBaKMHE 2 2
ema 1. O6mme Knaccudukanus ckBakuH 1o Ha3HAuYCHUIO. TeXHOIOTHYecKas cxeMa OypeHHs CKBaKUH. DJIeMEHTHI
cBeJleHus 0 OypeHun 2
CKB A IIMKJIA CTPOUTENIbCTBA CKBAKUHBI
IIpakTnyeckune 3aHsATHS
IpakTuuyeckas padora Nel«llonarue o OypoBoii ckBaxkune. Kiaccuduxanust CKBaKuH 10 2
HazHavyeHHI0. CriocoObl OypeHUsT CKBKIH
Tema 2. Coaepixkanue yueOHOro MaTepuajia
IloaroroBurenbHbIE TexHomorust paboT Mpu MOATOTOBKE K OypeHUI0 CKBakHH. [IpoBeieHne mycKoBOM KOH(EPEHIINH. 2
padoThI K OypeHuIo [IpaBuna BBoga OypoBO YCTaHOBKH B SKCILTYaTaLUIO 2
CKBaKHH
Tema 3. ®uszuko- ConepxaHue y4eOHOro Marepuasa
MeXaHU4YecKue OcHOBHBIE (HU3NKO-MEXAHNYECKHE CBOWCTBA FOpHBIX nopo. Kiaccudukanus ropHbIx nopoJ 1no 2
CBOIICTBA FOPHBIX TBEPJOCTH M IJIACTUYHOCTU. AGPa3UBHOCTh U OYpPUMOCTh TOPHBIX MOPOJT 2
nopozj Mexannueckoe pa3pylieHre TOpHBIX TOPOJI IpU OYpeHUH pe3aHueM, CKalbIBaHUEM, TPOOJICHHEM U 2
uctupanueM. COBpeMEHHBIE CIIOCOOBI OIIPEIIEHUs] CBOMCTB FOPHBIX OPO]
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Tema 4.

Ioponopa3pymarmm
W MHCTPYMEHT

Copep:xxanue y4e0HOro MmaTepuaja

Haznauenue, knaccudukanus nopojopaspyarIiero HHcTpyMenTa. HazHauenue, KOHCTpYKIUS U
THUIIBI JIONACTHBIX JOJIOT

Ha3nauenue, KOHCTPYKIMS U MOAM(PUKAINS AJIMA3HBIX JI0JIOT

HaSHaquHe, KOHCTPYKI M U TUITBI IIAPOMICYHBIX JOJOT

KonoHkoBbIE 10710Ta, HA3HAYEHHUS], KOHCTPYKLHS. BypuiibHbIE TOJIOBKY 1JI1 KEPHOIIPUEMHBIX
YCTPOMCTB, UX KOHCTPYKIIUS, TUIIBI

BB B \V)

Honora nna cnenuanbHbIX 1enei. M3Hoc mapoiiednbix 0J10T. KoaupoBaHue n3Hoca mapomeyHbIX
JIOJIOT

N

IIpakTnyeckue 3aHsATHs

IIpakTuyeckas padora Ne2 [Toponopaspymiaronuii 0ypoBoil HHCTPYMEHT.

IIpakTuyeckasi padora Ne3 [Topogopazpymaroniuii 0ypoBOil HHCTPYMEHT.

IIpakTuyeckasi pa6ora Ned [Toponopaspymaroniuii 0ypoBOil HHCTPYMEHT.

IIpakTuuyeckas padora Ne5 [Toponopaspymiaroniuii 0ypoBoil HHCTPYMEHT.

IIpakTuyeckasi padora Ne6 [Topogopazpymaroniuii 0ypoBOil HHCTPYMEHT.

IIpakTuyeckas padora Ne7 [Toponopaspymiaroniuii 0ypoBoil HHCTPYMEHT.

IIpakTuyeckasi pa6ora Ne8 [Topogopaszpymaroniuii 0ypoBOil HHCTPYMEHT.

IIpakTuuyeckas padora Ne9 Jlonora tuna UICM

IpakTuyeckasi pa6ora NelO O3HakoMIICHHE C YCTPOWCTBOM aJIMa3HBIX JOJIOT

IIpakTuyeckasi pa6ora Nell O3HakomiieHHE C YCTPOWCTBOM aIMa3HO — TBEPIOCIIIABHBIX JTOJIOT

SIS N SN N N SR N AN

Tema 5. TexHosorust
NMPOMBIBKH CKBaKHH

Conepxanue yueOHOro Marepuaja

Hasnauenne u pyHkImn OypoBBIX pacTBOPOB. THITBI OYpPOBBIX pacCTBOPOB, MX KJIACCH(PUKAIIHS

N

OcCHOBHBIE TIOKa3aTeIN CBOMCTB OYpOBBIX pacTBOPOB. [Iprubopk! 11 onpenenenns OCHOBHBIX
MOoKa3aTeJie CBOMCTB OYPOBBIX PACTBOPOB

N

Lenu u TeXHONOTHS XUMUYECKOH 00paboTKH OypoBbIX pacTBOpoB. Kiaccupukarus XuMruuecKux
peareHToB

Buast 6ypoBBIX pacTBOPOB, YCIIOBHSI UX IPUMEHEHUS, JOCTOMHCTBA U HEIOCTAaTKH. TpeOoBaHus
TEXHUKU 0€30IIaCHOCTH NP UCIIOJIb30BAaHUM PA3INYHbIX THUIIOB OYpOBBIX PaCTBOPOB, UX
IPUTOTOBJICHUM U OUNCTKE

IIpakTHYecKHe 3aHATHA

IpakTuyeckasi pa6ora Nel2 [TpurorosieHne mpOMBIBOYHON KUIKOCTH

IIpakTuyeckas padora Nel3 OnpeneneHre OCHOBHBIX TOKa3aTese 0ypoBhIX pacCTBOPOB

IpakTuyeckasi pa6ora Neld OnpeneneHre peoJornuecKiuX CBOMCTB OYPOBBIX paCTBOPOB

IpakTnyeckas padora Nel5 PacueT oCHOBHBIX CBOKCTB OYpOBOTO pacTBOpa

ENEIEES

15




IpakTuyeckas padora Ne 17 Pacuer HeoOX0auMoro KomdectBa BoAbl (M3) I yMEHBIIICHUS
w10THOCTH 1 M3 GypOBOro pacTBopa 10 HEOOXOIUMOMN BETUUYHUHBI

Tema 6.

bypuibHas K0JIOHHA

Copep:xxanue y4e0HOro MmaTepuaja

Hasnauenwne u cocTaBHBIE JIEMEHTHI OypUIILHON KOJIOHHBI. Y CIIOBUSI pabOThl OYPUIILHOUN KOJIOHHBI MPU
pa3nuuHbIX crocobax Oypenus. HasHaueHne U KOHCTPYKIMH CTaJIbHBIX OypHIIBHBIX TPYO U
COEIMHUTENBHBIX MyPT K HUM

[IpouyHOCTHBIE XapaKTEepUCTHKH cTasiell. MapkupoBka OypHiIbHBIX TpyO. Haznauenue u
KOHCTpYKTHUBHBIE 0ocoOenHocTr 3amMkoB 3H, 311, 3V, 3IIC, 31K, 3VK, ux 1ocTomHCTBa U HEAOCTATKH

Ha3nauenue n KOHCTpYKLUU OypHIIBHBIX TPYO U3 aJIOMHUHMEBBIX CIIaBOB. [IpouHOCTHBIE
XapaKTePUCTHKH AIFOMUHUEBBIX CIUIABOB. Y TsDKeNeHHbIe OypuiibHbIe TpyOb! (YBT), nx Ha3HaueHue u
MOJIEPHHU3ALUU

TexHoMIOTHYECKast OCHACTKA OyPHIBLHOMN KOJOHHBL. OCHOBHBIE MPaBUIa KOMIIEKTOBAHHUS HU3a
oypunbHoi komouusl (KHBK)

KonTtpons u3noca. Knaccudukanus 6ypuinbHbIX TpyO 1Mo cucteMe n3Hoca. Mephl 0 MOBBIIIEHUIO
ycroitunBoct KHBEK, cootHomenus pasmepos nonot, YBT u OypuiabHbIX TPYO.

Metoauka pacuera komnoHoBkH YBT. MeTouka pacuera KOJIOHH OypHIBHBIX TPYO MPU Pa3INUYHbIX
crioco0ax OypeHust

IIpakTHYecKHe 3aHATHA

IpakTuyeckasi pa6ora Nel8 Anann3 KOMIIOHOBOK OypHIILHOM KOJOHHBI

IIpakTuyeckas pad6ora Nel9 bypunbHas KOJIOHHA

IIpakTuuyeckas pad6ora Ne20 bypuibHasi KOJIOHHA

IIpakTuyeckasi pa6ora Ne21 l3yyeHne KOHCTPYKIIMU KOHIIEBBIX YacTe OypUIBLHBIX TPYO

IIpakTuuyeckas padora Ne22 PacueT OypHJIbHON KOJIOHHBI HAa IPOYHOCTh

AN~

Tema 7. Oci0xxHeHUsA
B npouecce OypeHust
CKBaKMH

Copep:xxaHue y4e0HOro MmaTepuaja

TTonsaTue 00 ocnoxxHeHuu. Bubl 0CiI0KHEHUH

N

[Moustue o razonedresomonpossiaeausx ('HBII) [Mpusnaku, npeaynpexacHue. JlefcTBHS WIEHOB
Oyposoii BaxTel ipu [ HBII

N

['puchoHBI U MEKKOJIOHHBIE MPOSIBIICHNUS, YCIOBHSI U IPUYMHBI X BOSHUKHOBEHUS. MeponpHsTHs 110
peIynpexaeHNI0 TPU(OHOB, METOBI X JTUKBUIAIIHNH.

[Tornouienre OypoBOro pacTBopa, UX MPUUYMHBI U KiIaccu(UKaIus 1o UHTEHCUBHOCTH. MeTo1bI
MPEIYNPERACHUS U CIIOCOOBI INKBUAAIMH TTOTIIONICHIH, TEXHUYECKUE CPEJICTBA H3OJISAILIUN 30H
norjouieHus: OypoBoro pacTsopa

OcnoxHeHus1, IPUBOAALIME K HAPYLIEHUSAM IPUCTBOJIBHON 30HbI CKBayKUHBIL. [Ipu3Haku oceineit
(0OBaJIOB) CTEHOK CKBa)KMHBI M APYTUX BUJIOB HApyIIeHUH. MepOITpUsATHSI 10 PEAYNPEKICHHIO
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HapYIIEHUH ETOCTHOCTH CTEHOK CKBAXXUHBI. MeTObI TUKBUIAINH OTJEIHHBIX BUIOB HAPYIICHUH.

OcnoxHenust npu OypeHnr CKBaKUH B MHOTOJIETHEMEP3JIbIX MOPOJaX, MEPONPUATHS MO UX

peayIpexICHUIO. 4
CepoBotopoTHAs arpeccusi, ee MOCIEACTBUS, PEAYINPEKICHIE U METO b TMKBUIAIINH.
IIpakTHYecKHe 3aHATHA
IIpakTuyeckasi padora Ne23 l3ydyeHue xapakTepUCTHK (HU3UIECKUX CBOMCTB MEP3JIBIX TPYHTOB. 4
IIpakTuyeckas padora Ne24 l3yuenne Temiopu3nUECKUX XapaKTEPUCTHK MEP3JIbIX TPYHTOB 2
IIpakTuuyeckas padora Ne25 V3yueHre MeXaHUUECKUX CBOMCTB MEP3IIBIX TPYHTOB 4
JlabopaTopHble 3aHATUA
JlaGopaTtopHnas pabotra Ne 1 OmpezeneHue mIoTHOCTH MEP3JIOro TPyHTa METOIOM B3BEITUBAHUSI B 4
HEUTPAIbHOM JKUIKOCTH
Jlaboparopnas pabota Ne 2 Omnpezenenrne CyMMapHOU BIaXKHOCTH MEP3JIbIX TPYHTOB 4
Copep:xxanue y4e0HOro MmaTepuaja
PazHOBHIHOCTH PEKUMOB OypeHHUs. Y CIIOBUS MPUMEHEHUS CIIEIIUABHBIX PEKUMOB OypeHus. Busr 5
paspylieHus mopoa Ha 3a0oe: 00bEMHOE, YCTATOCTHOE, TOBEPXHOCTHOE
Oco0eHHOCTH pekUMa TIpU OypeHUH POTOPHBIM criocoboM. OCOOCHHOCTH pekuMa Mpu OypeHun 4
3a00iHbIMU ABUTaTEIMH. OCOOCHHOCTH peKMMa OypeHUsI BAHTOBBIMH 3a00MHBIMU JIBUTATEIISIMHU.
[Mopsiiok MpoeKTHPOBaHUs pexknMa OypeHus. MeToapl MpoeKTUPOBaHus pexkuma Oypenwusi. PazpaboTka
paIMOHATFHBIX MTAPAMETPOB peKUMa OypEeHUs Ha OCHOBAHUU OYpEHUs OTIOPHO-TEXHOJIOTHUECKUX 4
CKBaXHH
Tema 8. Pesum OCOOEHHOCTH pesKuMa OypeHHs ¢ 0TOOPOM KEPHA, aIMa3HBIMU JT0JIOTAMH. 2
Oypenust MeTouKa THIPaBIMYeCcKOT0 pacyeTa MPOMBIBKH CTBOJIA CKBAKHHBL. ONIpe/IeNIeHHE TIOTEPh JaBICHHUS 2
10 MHTEPBAJIaM IIPH MTPOMBIBKE CTBOJIA CKBAXKUHBI OYPOBBIM PACTBOPOM.
OOmrre cBeieHUsI 0 KOHTPOJIBHO-M3MEPUTEIBHBIX MTPHOOpax /ISl TEKYIIEro KOHTPOJISI TapaMeTpOB 5
nporecca OypeHusl.
[Tomava OypuapHOM KOJOHHBI. PydHas u MexaHuuyeckasl mojiadya 1070Ta B OypeHHH. 2
IIpakTHYecKHe 3aHATHA
IpakTuyeckasi padora Ne26 Pacuer mapameTpoB pexkrma OypeHusi ¢ 0oTOOpOM KepHa 4
IIpakTuyeckasi padora Ne27 PacyeT ruipaBiIndecKoil mporpaMmMbl TPOMBIBKH 4
IIpakTuyeckasi pa6ora Ne28 AHann3 SYHEPTETUUECKUX XaPAKTEPUCTHK TypOOOypOB 2

ConepxaHue y4eOHOro MaTrepuasa
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Tema 9.
HUckpusienue
CKBAKHH 1 OypeHune
HAKJOHHBIX CKBA’KHH

OCHOBHBIE ITOHATHS O IMPOCTPAHCTBECHHOM ITOJIOKCHHUU U UCKPUBJIICHUU CKBAXXWHBI. MepOHpI/IﬂTI/Iﬂ 1o
npeaynpeKACHUI0O UCKPUBJICHUSA CTBOJIa CKBAXKUHBI.

KoHTpoJIb 32 MPOCTPAHCTBEHHBIM MOJIOXKEHUEM CTBOJIA (0CH) CKBaXUHBLIIPHOOPHI 1715l H3MEpEHHUS
UCKPUBJICHHSI CKBAXHUHBI. VIcITpaBieHre UCKPUBJICHHBIX CKBAKHH.

Tuns! npoduseil HaKJIOHHBIX CKBaKUH, TPEOOBAHMS K HUM

OTKJIOHSIIOH_II/IG YCTpOﬁCTBa JJI1 UICKPUBJICHUSA CKBAXXWH. KommnonoBka HHCTPYMCHTA C OTKJIOHUTCJICM.

Tenemerpuueckue cucTeMbl. MeXaHNW3M UCKPUBJICHUS HAKIIOHHOW CKBKUHBI. TeXHOJIO0THS OypeHus ¢
OTKJIOHHUTCISAMU.

N (NN DN

OpueHTHPOBAaHHBIN CIYCK OYpHiIbHOHM KOJOHHBI B ckBakuny. KHBK mis 6e3opuentupoBanHoro
OypeHUs! HAKJIOHHBIX CKBa)KHH.

OCOo0EHHOCTH TEXHOJIOTHH OYPEHUsI HAKIIOHHBIX CKBAXKHH.

CymniHOCTh KYyCTOBOTO pa30ypHBaHUsI MECTOPOKICHUN

BypeHHe MHOTr03a00MHBIX CKBAYKUH M CKBAXKUH C TOPpU30HTAJIBHBIMH OTKJIOHCHUSAMMU CTBOJIA 11O
IMPOAYKTHUBHBIM ILJIaCTaM.

N (BB

IIpakTHYecKHe 3aHATHA

IpakTuuyeckas padora Ne29 lckpuBieHne CKBaXHH U OypeHHe HAaKJIOHHBIX CKBaYKUH

IIpakTuyeckas padora Ne30 3yuenune o00opy1oBaHus AJisl HAKJIOHHO HAIIPABICHHOTO OypeHHs

INJIN

Tema 10.BckpbiTHE
1 onpodoBaHue
NPOAYKTHBHBIX
IUIACTOB B Ipoliecce
OypeHusi CKBa:KUH

Copep:xxanue y4e0HOro Mmarepuaja

ITonsrue o BCKPLITHU IMPOAYKTHBHBIX IJIACTOB. MGTO,I[I)I BCKPLITHA ITPOAYKTUBHBIX IJIACTOB, YCIIOBUA
X IPpUMCHCHUSA, JOCTOUHCTBA U HCAOCTATKHU.

Bnusinue tuna u xayectBa OypOBBIX paCTBOPOB Ha €CTECTBEHHBIE KOJUIEKTOPCKUE CBOMCTBRA IJIACTOB.
Oco0eHHOCTH BCKPBITHSI MPOTYKTUBHBIX TUIACTOB C aHOMAIILHO BBICOKHUM TUTACTOBBIM JABICHUEM U
IJIACTOB C COZIEPKAHHEM CEPOBOAOPOJIA.

OnpoOoBaHue MPOTYKTHBHBIX IUIACTOB B Iporiecce OypeHusi. CymHOCTh U LI ONPOOOBAHUS TJIACTOB
IpY TIOMOIIM HCTIBbITaTeNel. McmpiTaTeny miacToB ¥ MPUHIMIBI UX padoTsl. KoMIoHOBKa HcnbITaTeNs
¥ TEXHOJIOTHS pabOT 1O ONPOOOBAHHIO IJIACTOB TPYOHBIM IJIACTOMCIIBITATENISIMU

XapakTepucTHKa TUarpaMM J1aBJICHUN.

D¢ deKT OT MpUMEHEHHUS UCTIBITATENICH TIACTOB.

IIpakTnyeckue 3aHsATHS

IIpakTuyeckas padora Ne 31 Pacuer mapaMeTpoB pexrMa MEPBUYHOTO BCKPHITUS IPOTYKTUBHOTO
TOpPU30HTA

Tema 11 Kpennenue
CKBAKMH

ConepxaHue y4eOHOro Marepuasa

I_IGJ'IB KPCIUICHUA CKBaXXUH 1 METO/JIbI p3306H_IeHI/ISI mnactoB. [loxsTre o KOHCTPYKIIMU CKBA>KHMHBI.
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@DakTophl, ONPEENAIONINe KOHCTPYKIUIO CKBaKUHBI. TpeOoBaHus, PeAbIBIIIeMble K KOHCTPYKIIUH
CKBKUHBI. THUIIBI 00CATHBIX KOJIOHH, BXOISAIINX B KOHCTPYKIIUIO CKBAKUHEI.

Hcxoanbie JaHHbIE 17151 MPOSKTUPOBAHUS KOHCTPYKIUU CKBaKUHBI. MeTouKa noctpoenus rpaduka
COBMEIICHHBIX JIaBJICHUH /17151 BHIOOpAa KOHCTPYKLIUU CKBAKHUHBI.

Br16op uncna o6cagHbIX KOJOHH U TITYOHMHBI X CITycKa. Be1OOp quamMeTpoB 00CagHbIX KOJIOHH U
JOJIOT. PernamenTrI Ha OnpeaACIICHUC BBICOTHI MOABCMA HEMCHTHOT'O paCTBOpA 3a O6C21,Z[HBIMI/I
KOJIOHHAMU.

Oco0eHHOCTH KOHCTPYKLUH ra30BBIX U TIYOOKHUX CKBaKUH. OCOOEHHOCTH KOHCTPYKLIUI CKBAKHUH B
paiioHax pacHpoCTpaHEHUsI MHOTOJIETHEMEP3JIOTHBIX Topoa. OOcamHble TpyOBl 1 UX COCAMHEHHUS.
Tunst 00cagHBIX TPYO.

VYcnoBust paboThl 00CagHBIX KOJOHH B CKBOKMHAX. MeTOoIMKa pacueTa KCILTyaTallHOHHBIX 00CaTHBIX
TpyO HA MPOYHOCTH 11 HE(TAHBIX U Ta30BbIX CKBAKHUH.

MeTtonuka pacuera NpoOMeXyTOYHBIX KOJIOHH. OCOOEHHOCTH pacuera 00CaJHbIX KOJOHH, CITyCKaeMbIX
CEKIIUSMHU U B HAKJIOHHBIE CKBOKUHBI.

TexHonorust ocHaCTKU 00CaIHbIX KOJIOHH. HazHaueHneM KOHCTPYKIUU MaKepoB, GUIbTPOB,
3aKOJIOHHBIXITIAKEPOB.

Cryck 00caaHbIX KOOHH. CITyCK «XBOCTOBHKOB» M CEKIIUN 00CaIHbIX KOJIOHH.I[eh neMeHTupoBaHus
ckBakuH. CriocoObl IIeMeHTHpOBaHus1. HazHaueHne 1 KOHCTPYKIIUHU MPOAaBOYHBIX IPOOOK U My(T
crynenuyatoro rementupoanus (MCII).

TammoHaXHBIE MaTepUaIbl, UX KJIACCU(UKAIUS B 3aBUCHMOCTH OT BHIA BSHKYIIIEH OCHOBBI U J0OOABOK
HAIIOJHUTEIIEN.

OcnoxHeHHs! IPU [IeMEHTUPOBAHUU CKBa)KUH. MeTobl yCTpaHeHHs HEeY1ayHOTO LIEMEHTUPOBAHUS.
Pexomenaauu no Ka4eCTBEHHOMY LIEMEHTHPOBAHHUIO CKBAKUH. Y CTAHOBKA IIEMEHTHBIX
MOCTOB.3aKJIIOUUTENbHBIE pa0OTHI IOCIIE IIEMEHTHPOBAaHUS 00CaHbIX KOJIOHH. [loaBecka oOcagHbIX
KOJIOHH. VcripITanue 00caTHbIX KOJIOHH Ha TePMETUYHOCTh. TexHomorust pa30ypruBaHUs IEMEHTHBIX
CTaKaHOB.

IIpakTHYecKHe 3aHATHA

IIpakTuyeckasi pa6ora Ne32 OyHKIIMN KOHCTPYKIIUN CKBAKUHBI

IIpakTuyeckas pa6ora Ne 33 [loctpoenue rpaduka COBMEIICHHBIX JaBICHUN

IIpakTuuyeckas pad6ora Ne34 Pacuet riryOuHBI CIIyCKa KOHIYKTOpa

IpakTuyeckasi pa6ora Ne35 Beibop 1 000CHOBaHNE KOHCTPYKITUU CKBAKMHBI

IIpakTuyeckas padéora Ne36 Beibop 1 000cHOBaHME crI0c00a IEMEHTHPOBAHUS CKBAKUH

IpakTuyeckasi pa6ora Ne37 PacyeT ruipaBiInvecKoil mporpaMmMbl IEMEHTUPOBAHUS

IIpakTuyeckas padora Ne38 Beibop criocoba 3akaHUYNBaHHS CKBAKHHBI

IR R E R RS
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Tema 12.OcBoeHue u
HCNBITAHUE CKBAXKHH

Copep:xxanue y4e0HOro MmaTepuaja

[ToaroroBka ckBakuH K 0CBOCHHIO. O0OpYyIOBaHUE YCThsI CKBAKUHBI ITEPE OCBOCHHUEM, CXeMa
0OBSI3KH.

Bckpritue minacroB nepdopanueii. [lepdoparopsr. Beibop criocoba nephoparun. OcBoeHue u
UCTIBITaHUE TPOJYKTHUBHBIX IUIACTOB MOCIIE CITyCKa M IEMEHTHPOBAHHS 00CaHOI KOMOHHBL. CIIOCOObI
BBI30BA NIPUTOKA, UX IPEUMYIIIECTBA U HEAOCTaTKH. BbiOOp criocoba BeI30Ba mpuTOKa. TeXHOIOTHS
OCBOEHUSI JOOBIBAIONINX CKBAXKHH.

OcoOenHocTH OCBOCHUS MPOAyKTHBHBIX TiacToB ¢ ABIIJ] u AHIIJ]. Meponpustus mo ooecreueHuo
NOBBILICHUS 3(PPEKTUBHOCTH CKBaKHH. Caua CKBa)KMH B KCIUTyaTallio. MeponpusiTus o oXpaHe
HEJPp U OKPYKaIoIIel cpebl TPH OCBOCHUH CKBaKUH. [IpoTHBOMOXKapHas 6€30MacHOCTh MPU OCBOSHUH
CKBKHH.

IIpakTnyeckue 3aHsATHS

IIpakTuyeckas padora Ne39 Kinaccudukanus njiactoBoro 1aBjaeHHs

IpakTuyeckasi pa6ora Ne 40 Pacuer yaenpbHOro Beca 3aJaBOYHOM KUIKOCTH

IIpakTnueckas padora Ne 41 M3yueHne TEXHOJIOTMH MIYIIEHNUs CKBaXKUH

IIpakTuyeckasi padora Ne42l3yueHne TEXHOJOTUH TITYIICHUS CKBAKHH B YCIOBUSX aHOMAJIBHO
HU3KOI'0 I1JIaCTOBOI'O JaBJICHUSA (aHaJIOFI/I‘-IHO B YCJIOBUAX aHOMAJIbHO BBICOKOT'O IIJIACTOBOT'O ,Z[aBJIeHI/ISI)

N INININ

Tema 13.
CTpyKTypHO-
MOMCKOBOE OypeHue

Conep:xxanue y4eOHOro MmaTepuaJja

CyIIHOCTB CTPYKTYPHO-TIOMCKOBOTO OypeHusi, 0061acTh npuMeHeHus. OCOOEHHOCTH KOHCTPYKITUHU
ckBakuH. KpaTkas XapakTepucTuka Croco00B OypeHUs: CTPYKTYPHO-TTOMCKOBBIX CKBaXHH.
IToponopaspymarnuii ”HCTPYMEHT.

Oco0eHHOCTH KOHCTPYKLUH KepHOOTOOPOUHBIX cHapsAaoB. bypuibnsie TpyOsl, YBT, Begymue
OypuibHBIe TpyOBl. OcoOeHHOCTH pekrma Oyperus. OXpaHa HeJp U OKPYKArOIIEH Cpeibl Mpu
CTPYKTYPHO-TTOMCKOBOM OypEeHUU

Tema 14.ABapuu B
OypeHum

Conepxanue y4eOHOro Marepuaja

[Tonsitue 06 aBapun. Kimaccudukanms aBapuii. [Ipuunnbl BO3HUKHOBEHUS aBapuil. [lopsmok
pacciaenoBaHus U y4eT aBapui

ABapuu ¢ 10J10TaMHu, ¢ OypUIIbHOM KOJIOHHOM U TpyOamu, PUYKHBI, MEPBI IPEYNPEKACHUS U
JTUKBHIAITUT

[TpuxBathl ¥ BUIBI IPUXBATOB KOJIOHH TPYO; MPUYUHBI, IPEAYIPEKACHHE U METOIbI TUKBUIAIUH.
[IpuxBaToonpeaenuTeNny, yCTPOMCTBA U CIIOCOOBI JIMKBUIAIIMN TPUXBATOB KOJIOHHKI TpyO. HedTsHbie,
BOJISTHBIE ¥ KUCJIOTHBIC BAHHBI, TEXHOJIOTHSI U YCTAaHOBKA. KOJIOHHBI TpYO. HedTsHbIe, BoasHBIC U
KMCJIOTHBIE BAaHHBI, TEXHOJIOTUS M YCTAHOBKA.
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ABapuH, CBsI3aHHBIE C MaJICHUEM IIOCTOPOHHUX MPEAMETOB B CKBAXKUHY. [Ipu mpoMebIciioBo-
reousnveckux paboTax, Mpu OoNpoOOBAHHUH U UCTIBITAHUHU MPOAYKTUBHBIX MJIACTOB, MX MIPHUYUHBI.
[IpenynpexaeHre u METObI TUKBUAAIMH. BUIbI TOBUIIBHBIX HHCTPYMEHTOB, 00J1aCTh U OPSAIOK
MPUMEHEHUS

ABapu, CBsI3aHHBIE C TAJICHUEM U pa3pylleHueM OypOBBIX BbIIIEK, TaJ€HUEM TaleBOW CUCTEMBI, HX
IPUYHHBI, TPEIYNPEXKICHUE U METO/IbI JINKBUAIMU. B3pBIBBI 1 IOXKaphl Ha OypOBBIX 00BEKTAX, UX
IIPEAOTBpPaAlIEHUE, IPOTUBOIIOKAPHBIE MEPOTIPUATHS IPU JTUKBUAALIMH aBapHil.

IIpakTHYecKHe 3aHATHA

IIpakTuyeckasi pa6ora Ned3 PacyeT KMCIOTHOW BaHHBI 111 IUKBUIAIIMU IPUXBATa

Tema 15.bypenue
CKBaKUH HA Mope

Conepxanue y4eOHOro Marepuasa

KpaTkue cBeaenust 06 MHIUBUIYaTbHBIX COOPYKEHUSIX OCTPOBHOrO THMNa. OcoOEHHOCTH OpraHU3aluu
OypOBBIX pabOT C MHIUBUAYATHHBIX MOPCKUX OCHOBAHUI, JOCTOMHCTBA U HEIOCTATKH.

[Tpobnembl OypeHHs CKBaXKUH, 00yCIOBICHHbIE 0OJBIION rTyOuHON MOpsi. THumbl 1 o0m1as
XapaKTepPUCTHKA CaMOIIObEMHBIX IUIABYUYHX, HOTPYKHBIX IJIABYYHUX, TIOJIYTIOTPYKHBIX YCTAHOBOK
(mutaTdopm) u OYpOBBIX CYJIOB.

YcraHOBKa BOJOOTACIUTEIE KOJIOHHBI. OCOOCHHOCTH OOBSI3KU YCThsl CKBa)KHHBI TPOTHBOBBIOPOCOBBIM
obopynoBanuem. ObecriedeHrne CTabMIN3alul MOPCKOil OypoBOi YCTAaHOBKU C TIOMOIIBIO SIKOPHBIX U
JMHAMUYECKHX CHCTEM.

MepornpusaTus 110 0OXpaHe MOPEH U OKEAHOB OT 3arps3HECHMUS.

Tema 16. Texuuko —
IKOHOMHUYECKHE
nokasarenu (TIII).

Conep:xxanue y4eOHOro MmaTepuaJja

TOII cTtpoutenscTBa cKkBaKuH. [lokazarenu, oTpakaronie o0beM OypoBBIX padorT,
POIOSKUTEIBHOCTD IIUKJIA CTPOUTEIBCTBA CKBAXKHUHBI, PMHAHCOBBIC PE3YJIbTAThI CTPOUTEIHCTBA
ckBakrH. OCHOBHAsI TOKYMEHTAIIUSI HA CTPOUTEIIHCTBO CKBaKUH. OTUETHAS TOKYMEHTAIIUS.

CamocrosiTesbHas padora no pasaeay 3 [IM.1: u3yyeHue TeopeTHYECKOro MaTeprasa, 10KJIaJAbl, MPe3eHTAIUMN.

176
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N3yuenune Teopernyeckoro Mmarepraia Tembl Nel-16

IIpesenranus «lloponopaspyluaromui ”HCTPYMEHT

[IpezenTanus «bypuiibHas KOJIOHHA»

Hoxknan no teme «CoBpeMeHHbIe OypoBbIe 1010Ta hupmbl «Y JJOJI»»

Hoxmnan mo teme «[lomydenne BBICOKOMH(POPMAIIMOHHON TTPOOKI MPU 0TOOPE KEpHA»

Hoxknan no teme «CpaBHUTEIbHBIC XapaKTEPUCTUKU PAOOTHI JOJIOT Pa3IMYHBIX THIIOB>

[Mpe3enTarust mo Teme «COBpEMEHHbBIE KOMIIOHOBKH HH3a OypuiabHOi KomoHHbl (KHBK)»

Joxknan, npe3eHTanus no teme «be3amOapHbIii crioco0 OypeHus: CKBaKUH»

Joxuan, npezenTtanus no Teme «bronoauMepHbie OypoBbI€ PaCTBOPHI, IPEUMYILIECTBA U HETOCTATKU»
[MpesenTtamus mo Teme «CrocoObl MPOMBIBKH CKBKUHBI (IpsiMast, 0OpaTHasi, KOMOMHHPOBAHHAs )»
Joxuan o teme «3ydyeHne BIUSHUS MyIbCUPYIOLIEH MPOMBIBKH HA MEXaHUUYECKYIO0 CKOPOCTh OypeHus»
Joxknan no Teme «bypeHne Ha paBHOBECHH <IUIACT — CKBKUHA»»

[IpesenTtanus o TeMe «OCIOKHEHUS PU OypEeHUN»

[Ipe3enTanus no Teme «ABapuu pu OypeHUN»

Hoxmnan mo teme «Pexxum OypeHus»

[Ipe3enranus no teme «KycroBoe OypeHue»

Hoxmnan mo teme «MHOro3aboitHoe OypeHue»

Joknan Ha Temy «be30macHOCTh Tpy/a MpH HEMEHTUPOBAHUH CKBAYKUH»

Pa3znea Ne4 BYPOBBIE U TAMIIOHAKHBIE PACTBOPBI 28/28/43C
Pa3nen 1bypoBble pacTBOpbI
Conep:xaHue y4eOHOro Marepuaja 4/4
T 11 Benenue. [lonaTre 00 UCTHHHBIX pacTBOpaX U AUCIIEPCHBIX cucTeMax. JlucnepcHas daza u aucrepcHas >
ema -~ cpena. [Ipoiecchl mpoTekaroniye B IMCIEPCHBIX CUCTEMAaX
Ocnosrl pusuico- [Toxa3zaTenu cBOiCTB OypOBBIX pacTBOPOB. IIpubOpEI 1 onpeieneHns OCHOBHBIX MOKa3aTesel CBOWCTB
XHMHIIECKHX OypOBBIX PaCTBOPOB, X YCTPOMCTBO M MPUHIIMI JISHCTBHS. BiusHue mokaszareneil CBOWCTB OypOBBIX 2
pacTBOpOB H HX pacTBOpoB HA A3PHEKTUBHOCTH pabOTHI MOPOAOPA3PYHIAIONIETO MHCTPYMEHTA M BCETO MPOIIEcca B LIEIOM
BJUTIITHE Ha IIpakTHYecKHe 3aHATHA
3¢ PeKTUBHOCTH
npouecca Gypenns IIpakTuyeckasi pa6ora Nel Onpenenuth MIOTHOCTh OYPOBOTO pacTBOpa 3 pacyeTa Co3/aHus
TUAPOCTATUYECKOTO JABJICHUS B CKBAKUHE JJIs 33JaHHBIX YCIOBUMI 2
IpakTuyeckasi padora Ne2 OnpesiesieHre moka3aresaeii CBOMCTB OypOBBIX paCTBOPOB 2
Tema 1.2 Cojaep:xaHue yueOHOr0 MaTepuajia 6/6
Marepuansl aasa | [Ipupoaa rimun. VX cTpykTypa, MUHEPAIIOTHYECKUN U XUMHUYECKUM cocTaB. PU3UKO-XUMHUYECKUE U
NMPUTOTOBJIEHHUS U | MEXaHUYEeCKHEe CBOMCTBA MTMH. OCHOBHBIE MMOKA3aTENN KAYeCTBA TNIMHOMATEPHAIIOB, TPUMEHSIEMbIX IS 2

peryiupoBaHus

IPUTOTOBJICHHS OYPOBBIX PACTBOPOB
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CBOMCTB OYpPOBBIX

KpaTkas xapakTepucTika NpuMEHsIEMBIX YTSKEIUTENeH, TpeOOBaHUS IPEIbIBISIEMbIE K

pacTBopoB HUM. TEeXHOJIOTUS YTsIKEIEeHUs: OypOBBIX paCTBOPOB 2
Xumudeckasi 00paboTka OypoBBIX pacTBOpoB. Kitaccudukanmsi XuMHUeCKUX peareHTOB MO Ha3HAYCHHIO. 5
XUMHUYECKUE peareHThl CIeUaIbHOTO Ha3HAUCHHS
IIpakTnyeckue 3aHsaATHs
IIpakTuyeckas padora Ne3 OnpenenuTh BbIXO OYPOBBIX paCTBOPOB 2
[pakTuyeckas padora Ned OnpenenuTs pacxo NMHOMATEPUATIOB, BOJIbI, YTSXKEIUTEINS 115 2
MOJTYYCHUS 33JTAaHHOT0 00beMa YTSHKEJICHHOTO OYpOBOTO pacTBOpa
IIpakTuuyeckas padora Ne5 Pacyer konndectBa 6ypoBOro pactsopa, INIMHOMaTEpUaoOB, BOBI, 2
YTSDKETUTENs A1 OypeHHs] CKBAKIHBI
Coneprkanue yue0HOT0 MaTepuaJia 4/6
Tema 1.3 [Tonsitie 06 MHTMOMPOBAHHBIX TNIMHUCTBIX PACTBOPAX, UX Ha3HAUeHUE. Buabpl MHrMOMPOBaHHBIX >
CnenmnajabHbIe pacTBOpPOB
BH/BI OypoBbIX | bypoBbIe pacTBOpBI AJIs1 BCKPBITHS MPOAYKTUBHBIX IIACTOB. [IOHATHE O TEXHOIOTNYECKOM pETIaMEHTe
PacTBOPOB, OypoBbIX pacTBOpoB. [Topsaok BeIOOpa THIIA OYPOBBIX paCTBOPOB JJIsl OypEHHsI B Pa3InYHbI TOPHO- 2
ycaoBHS MX re0JIOTHYECKUX YCIOBUSIX
NpUMeHEeHUsI, IIpakTHyeckne 3aHATHS
peuentypa u IpakTuyeckasi pa6ora Ne6 Bri6op Tima 6ypoBoro pacTBopa Jyisi 3aJJaHHBIX YCIOBHI 2
TEeXHOJIOTUsl IlpakTuyeckasi pa6ora Ne/ CocTaBiieHHE IJIaHA MEPOTIPUATHIA 110 OXpaHe HEAP U OKPYKAIOIICH CPEeIb 2
npuroroBjaeHust | [Ipakrudeckasi padora Ne8 l3yuenue meTon0B BeIOOpa 1MoKkasaTesieil CBOMCTB OypOBBIX PacTBOPOB IPH >
MPOEKTUPOBAHUH TEXHOJIOTHUYECKOT0 peryiaMeHTa OypOBBIX PacCTBOPOB
Copep:xanue y4eOHOro MaTepuaJia 4/4
T MeTtoapl peryupoBaHusl MoKa3zaTesel CBONCTB OypoBOTo pacTBopa. [lepBuuHas u BTopuvHast >
ema 1.4 XuMHYeckast 00paboTka 6ypoBoro pactBopa. TexHonorus o0paboTku OypoBOro pactsopa
czzg}gl;pﬁonaﬂne CepoBonoponHas arpeccusi. OciokHeHus, BEI3BaHHBIE MTOMalaHueM CEpOBOIOpoAa B OypoBOi pacTBOp. 5
YPOBBIX Heiurpanuzaropsl cepoBonopoaa
PacTBOpoOB B
nponecce Gypenan IIpakTnyeckue 3aHsATHS
CKBAKHH IIpakTuyeckasi pa6ora Ne9 Pacuer HE0OXOAMMOTO KOJIMYECTBA XUMUUECKOTO peareHTa jisi 00paboTKu >
BCcero ooObema OypoBOTro pacTBopa.
IIpakTuyeckasi pa6ora Nel( PacueTsr 00beMa )XKUIKOTO peareHTa, TpedyemMoro jis 00paboTKu >
OypoBOro pacTsopa
Pa3znen 2 TamnoHakHbie PacTBOPHI I KPeNJIEHUsI CKBAKUH
Tema 2.1 \ Coaepixkanue yueOHOro MaTepuajia 4/-14
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OcHOBBI (PH3UKO-

JucrniepcHas ¢asza 1 AUCTIEPCUOHHAS Cpeia B TAMIIOHAKHBIX pacTBopax. OCHOBHBIE CBOWCTBA

XUMHYECKUX TaMIOHAXHBIX PACTBOPOB M IIEMEHTHOTO KaMHs. DaKTOPHI, BIUSIIONINE HA CBOMCTBA TAMITIOHAKHBIX 2
CBOWCTB PacTBOPOB U LIEMEHTHOTO KaMHs
TAMIOHAKHBIX | 175,60pE1 1 060pyI0BAHKE ISl OIPEICICHHS OCHOBHBIX CBOIMCTB TAMIOHAXKHBIX PACTBOPOB U KAMHS, HX
pacTBOpOB U uX YCTPOMCTBO, MIPUHLIMN AEHCTBUS. BilMsiHUE OCHOBHBIX CBOWCTB TAMIIOHAKHBIX PACTBOPOB U KaMHS Ha 2
BIMSIHAE HA KayecTBE TAMIIOHAXKHBIX paboT 1 3(h(PEeKTUBHOCTH BCero nporecca OypeHus: CKBaKUH B 11€JIOM
dppexTuBHOCTL JlabopaTropHble 3aHATHS -
KpenJieHus =
CKBAIKHH JlabopaTopnasi pabora Nel OnpeneneHrne OCHOBHBIX CBOMCTB TAMIIOHA)KHBIX PaCTBOPOB 2
JlaGopaTopuas pa6ora Ne2 Pacyer mOBTOPHOTO IEMEHTUPOBAHUS CKBKUH 2
Tema 2.2 Coaepxkanue yueOHOro MaTepuajia 2/4
Marepuansl aiast | TaMIoHaxHbIe MaTepualsl M UX Kiaccudukanusa. Opranusaiys XpaHeHUs ¥ TPaHCIOPTUPOBAHUS 5
NPUTOTOBJIEHHUSI M | TAMIIOHAKHBIX MaTepuaoB. PerynupoBanne cBOMCTB TAMIIOHAKHBIX PACTBOPOB € MIOMOILBIO PEareHTOB
pery/1MpoBaHus IIpakTHUyeckne 3aHATHS
CBOWCTB IlpakTuyeckasi pa6ora Nell PaccunraTh 1ieMEeHTHpOBaHUE O00CATHBIX KOJOHH 2
TaMHOHAKHBIX | [[pakTHuyeckas padoTa Nel2 Paccuutarh peryanpoBaHue CBOHCTB TaAMIIOHA)KHOTO PacTBOpa C 2
pacTBOpOB MTOMONIBIO PEareHTOB
Copep:xanue y4eOHOro MaTepuaJia 4/4
Tema 2.3 [TonsiTHst 0 cIelMaIbHBIX TAMIIOHAXXHBIX IIEMEHTOB U LIEMEHTHBIX PacTBOPAaX, BUJIbI, HA3HAYEHUE.
Cneunanbible | yoqonyg MPUMEHECHHS U TEXHOJIOTHSI IPUTOTOBIICHUS CTICIIMATLHBIX TAMIIOHAXKHBIX PACTBOPOB. 2
BHIBI Bbydepuble )kuIKOCTH, UX HaA3HAUYEHUE U TUIIbI
TAMITOHAKHBIX HenpeprIBHBIN KOHTPOJIb CBOMCTB TAMIIOHA)KHOT'O PacTBOPA, ONEPATUBHOE YIPABICHHE PEKUMOM 2
IEMEHTOB 1 paboThI IEMEHTHPOBOYHOTO 000pyHoBaHMs PerynupoBanue CBOHCTB pacTBOpa H3MEHEHHUEM €ro 5
PacTBOPOB, Bogocoaepkanusi. OcpenurenbHble eMKoCcTH, cTanmuu Tuna CKII-2M . Texanka 6e30macHOCTH, OXpaH
YCJOBMS HX HEJIp ¥ OKpYKalole cpepl mpu paboTe ¢ TAMIIOHAKHBIMY [IEMEHTaMHU M PaCTBOPAMU
TPHMEHEHI | IIpakTnyeckue 3aHsATHS
TEXHOJIOTUsl =
OTOBICHISE IIpakTuyeckas padora Nel3 BeiOpats THII IEeMEHTA JUIsl 3aJaHHBIX YCIOBUN 2
npur IpakTuyeckasi padora NeldPaccuntaTh KOJUYECTBO XUMPEAreHTOB, I00aBOK, HAITOJIHUTEIEH 2
CamocrosTebHas padora no pazgeay 4 IIM.01
N3yueHune TeopeTuuecKoro Mareprania 30
[Ipe3enranuu, JOKIa/1bl, COOOIICHNUS
Pa3nesa Ne5 TEXHOJIOI'US KAIIUTAJIBHOI'O PEMOHTA CKBAXKHWH 74/36/70

BBenenne

Conep:xanue yueOHOro MaTepuasa
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Hedrsanas u ra3oBas npoMsbliieHHOCTs Poccun, ee 3HaueHUe A7 SKOHOMUKH CTPaHbl

Mecto npenmera «IeXHOJIOTHS KalUTaJIbHOTO PEMOHTA CKBaYKMH>» B ITOATOTOBKE TEXHHMKA — TEXHOJIOTa 2
1o OypeHUI0 HE(PTIHBIX U Ta30BBIX CKBAXKUH
Paszngen 1. IToaroroBka CKBa:KUH K PEMOHTY
Tema 1.1 Coaeprxanue yueOHOro MaTepuaa
Laymenue ['mymenue ckBaXXUHbBI, TOHATHE U TEXHOJIOTUSA TITylIeHUs. BbIOOp *KUAKOCTH TIYIIEHUS U €€ TapaMeTpoB o
CKBaKMH
Tema 1.2 Coaep:xaHue yueOHOro MaTepuaja
Hedrerazosogo- | [Ipu3Haku v mpu4YMHbBI HE()TETa30BOONIPOSBICHUN P PEMOHTE CKBaKUH. MEpOnpusTHS 110
NPOosBJICHHUSA npenynpexaenno HI'BIT >
Mertoas! mukBuganuu HI'BII. [IpotuBoBBIOpOCOBOE 000pYAOBaHUE, HA3HAUEHUE, XapAaKTEPUCTHKA,
MPUHIIMN JEHCTBUS
Tema 1.3 Coaep:xaHue yueOHOro MaTepuaja
Pa3pymenue [TonsATHE ¥ 1IENN MCCTIeI0OBaHUs CKBaXHH. | 'eopu3nueckue u ruIpoANHAMHUECKUE UCCIIEOBAHUS >
TOPHBIX IOPOJ CKBaKMH. KOHTPOJIb TEXHUYECKOTO COCTOSIHUS JOOBIBAIOIINX CKBAXKUH
Tema 1.4 Coaeprxkanue yueOHOro MaTepuaa
Tanesas cucrema | HaznaueHue TaneBoil cuCTeMbl, OCHOBHBIC Y3JIbl M IIPUHIIUIT PA0OTHI, OTOPAKOBKA KAaHATOB
U NOABbEeMHbIE MoHTax 1 IeMOHTaXX OBEeMHOr0 arperara. [lopsok nepegaun CKBaXKUH AJisi pEMOHTA U U3 PEMOHTA >
aprerarsbl AJs
PEMOHTA CKBAKHH
Paznen 2. Texyuuii pemont ckBaxuu (ITPC)
Tema 2.1 Conep:xaHue yueOHOro MaTepuaja
Texymuii peMoHT, | [ToHATHE TEKYIIETO pEMOHTAa CKBa)KMH. BBl M HA3HAYEHHE TEKYIIETO PEMOHTA
BH/BI M NPpUYHHELI, | [IpuuunHel, npuBoadne K HEOOXOIUMOCTU NMPOBENEHHUS TEKYIIET0 PEMOHTa MPHU Pa3IMYHBIX CHOCOOax
NPUBOAAIIMNE K | OKCIUTyaTalluy CKBaKUH 2
He00X0AUMOCTH
PEMOHTA CKBAKHH
Tema 2.2 Coaep:xaHue yueOHOro MaTepuasa
ITonbemHubIe [TonpeMHUKH JUIS TEKYIIETO PEMOHTA CKBaYKUH, Ha3HAUYE€HUE, KOHCTPYKIINHN U XapaKTePUCTUKU 5
YCTAHOBKHU ISl MoHTax u 1eMoHTax noasemMuoro arperara AITPC-40
TeKyIIero IlpakTHyeckasi pabora

PEMOHTA CKBAKHH

IIpakTnueckas padora Nel Pacuer Harpy3ky Ha OABEMHBIN KPIOK OCHACTKH TAJIEBOM CUCTEMBI U
paloHaIbHOE MCII0JIb30BaHNE MOLITHOCTH NTOIbEMHHKA

Tema 2.3

Conep:xanue yueOHOro MaTepuasa
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HNHcTpyMeHT 14141

CHYCKO'HOI[”LCMHI)IG OI€palrui Ha CKBaAXXMHAX SKCILTYaTHPYEMBIX HITAHIOBBIMH HAaCOCaMU

cmycka M nmoabemMa | TexHOJorus peMoHTa CKBaXXuH, o0opyaoBanubix YIITH 2
HKT wu mranr. Texymuit peMOHT ra3nuTHBIX CKBaXXUH
Texnonorusa CIIO | IIpakruyeckas paéora
Ha CKBa’KMHAX, IIpakTnyeckas padora Ne2 Pacuer mammHHOrO BpeMeH# ripu nogbeme HKT
000py10BAHHBIX
YHITH
Tema 2.4 Coaeprxanue yueOHOIr0o MaTepuaia
Ynanenue 1. Vnanenue necuanbix MpoOOK ¢ 320051 CKBAXUHBI, IPSMasi © 00OpaTHAs MPOMBIBKA CKBaKUHBI,
MecYaHbIX NPOOOK | XKUAKOCTH JUIs NpoMbIBKA. O00pyI0BaHUE, TPUMEHEMOE IIPU IPOMBIBKE IECYaHbIX TPOOOK 5
" 2. JlemapaduHu3anus  CKBaXHuH, IIOHSTHE, METOABl  TPEAOTBpalleHus ©u  OOprOBI ¢
aAenapapuuuzanms | napaduHo0Opa3OBaBHHEM
CKBAKHH CKBAKMH | [I[pakTHuyeckoe 3aHsITHE
IIpakTnyeckas padora Ne3.I npaBnuueckuii pacueT NPOMBIBKHY 3200 HBIX ECUaHbIX MPOOOK
Paznen 3. KanuraiabHblii pemonT ckBaxkul ( KPC)
Tema 3.1 Coaeprxkanue yueOHOro MaTepuaia
Ha3znayeHue u 1. HazHaveHue 1 BUIbI KATUTAJIBLHOTO PEMOHTA CKBaXKMH. OOCIIeI0BaHIE CKBAXKUH MEPe]] KAl TaTbHBIM
BH/IbI peMoHTOM. M3ydeHne KOHCTPYKIMIA 1mevaTel Juis esieid 00CIeIOBaHNs CKBAKUH
KANUTAJIbHOIO 2. IHCTpyMEHT JUIsl CITYCKO-TIObEMHBIX OTIepallHii, UCIIOJIb3YEMBIN MTPH KalPEMOHTE CKBa)KHH. )
peMOHTAa CKBa:KUH. | HazHaueHnue, TpeOOBaHUs, YCTPONCTBO U MPUHIIMI ACHCTBHS
HNHcTpyMeHT 14141
peMOHTa
Tema 3.2. Coaep:xaHue yueOHOro MaTepuasa
OoopynoBanne u | 1. IToxbeMuuku, npumensiemble 1isi KPC, HazHaueHNE THIIBI M KOHCTPYKIIUH TTOIBEMHUKOB
MEeXaHM3MBbI 1l | 2. [IpoMbIBOYHBIE U IEMEHTUPOBOUYHBIE arperatbl. HazHaueHue, Mapku, KOHCTPYKIIUU 2
KAaNUTAJIbHOTO
PEMOHTA CKBAKMH
Tema 3.3 Conep:xaHue yueOHOro MaTepuasa
Mposenenne 1. TeXHOJOrHs NPOBEIEHHS CIYCKO-TIOEMHBIX OIEPALMii: MOJArOTOBKA HHCTPYMEHTa U 000PYI0BaHHUS,
cycko- HOJIbEM U YKJIaJIKa TPYO, CIIyCK TPYO, 3aKpeILIeHHe- PaCKPEIUIEHHE TPYOD, HOIUB CKBAKUHBI 2
NObeMHBIX
onepauui
Tema 3.4 Coaeprxanue yueOHOI0o MaTepuaia
PemoHTHO- 1. PemonTHO-H30s1MOHHBIe paboThl (PMIP) B CKBa)kuHe, MOHATHE, BU/IbI U TEXHOJIOTHS IPOBEICHUS 2
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u3oasinuonHbie | 2. TaMnoHa)xHbIe MaTepualbl JUIs IPOBEAECHUS 30 SLMOHHBIX PadoT 4
padoThI
Tema 3.5 Conep:xaHue yueOHOro MaTepuaja
JloBujbHbIE 1.Cnycko-noibeMHbIE OTlepaly IpY NPOBEICHUH JOBUIBHBIX PadoOT. 2
padoThI B 2. TexHonorus npoBeeHUs JTOBUIBHBIX pa0OT B CKBaXXKHHE 2 2
CKBaKMHe
Tema 3.6 Conep:xaHue yueOHOro MaTepuasa
HerepMeTu4HOCTE | 1 HerepMeTHUHOCT SKCILTYaTalMOHHEIX KOJNOHH. CIIOCOGH! yCTPaHEHHs HErepMETHYHOCTH 2
U 1e(eKThbI
IKCILIYaTAUMOHHBLI | 2. JledeKThl SKCIUTYyaTallMOHHBIX KOJOHH. JIMKBUAanus NeeKTOB YCTAaHOBKOW CTAJIbHBIX IUIACTBIpEH U 5
X KOJIOHH, MEepeKphITHEM TpyOaMu MEHBILIETO JHaMeTpa >
CrocoobI X
yCTpaHeHHus
Tema 3.7 Coaeprxanue yueOHOro MaTepuaa
PeKOHCTPYKIHASA | [TousiTie 0 peKOHCTPYKIMH CKBAXKHH. Y CIIOBHS 3a0ypHBAHHS HOBBIX CTBOIIOB B 00CaKCHHOM CKBAXKHHE 2
CKBAKHH. 5
3abypusanne TexHonorus 3a0ypruBaHusl ¥ MPOBOJKA BTOPOTO CTBOJIA B CKBAKHUHE 2
HOBBIX CTBOJIOB
Tema 3.8 Conep:xaHue yueOHOro MaTepuaja
MeTtoasb! 1. KucnorHas oOpaOoTka CKBaXHMH, Ha3HAYCHHE M TEXHUYECKHE CPEACTBA JUIsI BBIMOJHEHUS paloT. 5
BO3/eiicTBUA Ha | PeareHThl 171 NPUTOTOBJIECHUS KHCIOTHBIX PACTBOPOB 2
Heranbie macTel | 2 . [IpUroToBJICHHE U 3aKauyKa PACTBOPOB KHMCJIOT B CKBAKHUHY 2
IIpakTHyeckune padoThl
IpakTuueckasn padora Ned [IpoektupoBanue u pacueT kuciaotHoi BaHHb (CKO) 4
IIpakTnyeckas padora NeSPacuer TepMOKHCIOTHOM 00pabOTKH T1acTa 4
IMpakTuuyeckas padora Ne6lIpoekTupoBanue mporecca TuapaBiIndeckoro paspeisa miacra (I'PIT) 4
IIpakTuyeckasi padora Ne/ Pacuer mporiecca TerioBoit 00paboTKH 1uracta 4
IIpakTuyeckasi padora Ne8 Pacuer kperieHus npu3ab0iHOM 30HBI CKBAKHUHBI IIEMEHTHBIM PACTBOPOM 4
IIpakTuueckass padora Ne9 Pacuer kperuieHUs npu3abOHON 30HBI IJIacTa IIEMEHTHO-TIECYAHBIM 4

pacTBOpoOM

Pa3znen 4

TexHuka 6e30MacCHOCTH U OXpPaHa TPyAa

Tema 4.1

Conep:xanue yueOHOro MaTepuasa
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Texnuka TpeGoBanus 0€30MaCHOCTH MPH MOATOTOBKE CKBKUH K KallUTaJIbHOMY PEMOHT

0e3onacHocTn mpu | TpeboBaHus 6e30MaCHOCTH K UHCTPYMEHTY, IPUMEHIEMOMY IPU PEMOHTE CKBayKUH 2
NpoBeleHUM [IpoTrBONO)XapHBIE MEPONPUATHS IPU PEMOHTE CKBaXKHH
KanmuTaJIbHOI0 Coaeprxanue yueOHOro MaTepuaa
PEMOHTA CKBAKMH | TheGopanus OesomacHoctd mpu  CITO. Oxpaunble 30HbI JIDII. TpeGoBaHus 6€30MACHOCTH IPH 2
MOTPY30YHO-PA3TPYy30UHBIX paboTax
TpeboBanus 6€30MACHOCTH MPH AKCIUTyaTAIlMH AJIEKTPOOOOPYIOBAHUS YCTAHOBOK Ul PEMOHTA CKBaYKUH.
OCBEIEHHOCTD U 3a3€MJICHUE 2
Tema 4.2 Conep:xanue yueOHOro MaTepuasa
Oxpana Tpyaa npu | 3akoHo/aTeNbHBIE aKThl 00 oxpaHe Tpyda. [loHsTHe oxpaHbl Tpyaa u ycioBuil Tpyna. Cpexacra
NpOBeAeHUN WHIUBUAYAIBHON M KOJUIEKTUBHOW 3alllMThI, Ha3HaUeHHe U BuAbl. Crienonexnaa 2
KANUTAJIbHOIO
PEMOHTA CKBAKHH
CamocrosiTesibHast padora.
- Cucremarnyeckas mpopabdOTKa KOHCIIEKTOB 3aHATUH, yUeOHOM U CrielnanbHON TEXHUYECKOH JIUTepaTyphbl 70
- [loaroroBka K nmpakTUYeCKUM paboTaM C HCIOIb30BaHUEM METOAMYECKUX PEKOMEHAAINM MpernoaBaTes
- OdopmiieHHE MPAKTHYECKUX PAOOT, OTYETOB U MOATOTOBKA K MX 3aIINUTE
Y4eOHas npakTHKa 108

Buner pabor:

[TpaBoBbIE M OpraHU3alMOHHBIE BOMPOCHI OXPaHbl TPY1a, YCIOBHM 0€30MacHOCTH Tpyaa

XapakTepucTUKa HePTAHBIX M ra30BbIX MECTOPOKICHUN. [IOMCK 1 pa3Beka MECTOPOXKICHHUH HEPTH U Ta3a.

O3HaKOMJIEHHE C T'€0J0rOMPOMBICIIOBOM XapaKTePUCTUKON MECTOPOKIEHHUS. TIPU BBIIIOJHEHUH OypOBBIX padoT.

Cxema pacnionoxxeHust 00opynoBanus. CXxeMbl pacroyiosKeHHUsI U 00BA3KH OypOBOro 000pyI0BaHMS.

Kunemarudeckas cxema o0opynoBaHusi 0ypoBoi yCcTaHOBKU AJis Oypenusi. [IpuBbIlIeuHbIE COOPYKEHUS U OCHOBAHUS O]
OypoBbI€ YCTAaHOBKH. JCKU3bI 3JIEMEHTOB 000y I0BAHUS.

Texaudeckoe o0cykuBanre OypoBOro 000pya0BaHus, TIOATOTOBKA OYpOBOT0 000pyAOBaHUS K TPAaHCIIOPTUPOBKE THITOBBIE
CXEMBI IPOTHBOBLIOPOCOBOTO 000PyA0BaHM. TeXHOIOTHS U peXUMbI OypeHHs . TUIIOBbIE CXEeMBbl KOHCTPYKIIUN CKBa)KUH U 32001.
OypeHHs CKBaXHH. DCKU3bl OCHOBHBIX THUIIOB J0JIOT, TPYHTOHOCOK, KepHOpBartesneil. CXxeMbl KOMIIOHOBKU HU3a OYPHIIbHBIX
KOJIOHH. TIEPEBOTHUKH, LIECHTPUPYIOIKE npucnocodsieHus. bypuibabie TpyObl.CxeMa MUPKYISIUOHHONW CUCTEMBI U
CHEIHMAIbHOTO 000pYyI0BaHUS AJIsl OOBA3KU OYPOBBIX HACOCOB. DCKHU3bI AJIEMEHTOB MEXAHU3MOB JUISl OUUCTKU U IPUTOTOBJICHHUS
pacTBOpoB U UX 00paboTKH.. DU3NKO-XUMUYECKHE CBOMHCTBA OYPOBBIX PACTBOPOB M XUMUUECKUX PEAreHTOB JIJIsl IPUTOTOBICHUS
1 00paboTKH OYpPOBOTO pacTBOPA; METOJIBI €r0 MIPUTOTOBJICHUS, BOCCTAHOBJICHHS TTIOBTOPHOTO MCITOJIB30BAHHS, CITOCOOBI
KOHTPOJIS TApaMEeTPOB U MyTH CHIKEHHSI PacXo/ia YTsDKEIUTENEH 1 XUMUUYECKUX peareHToB. CxeMbl 0OBSI3KH 1IEeMEHTUPOBOYHBIX
arperaroB co CKBakHHOI. Cxema o0opynoBanus Hu3a 00cagHbIX KoJoHH. [loHsITHE 0 3aKaHYMBaHUM CKBA)KHH.




Ilpou3sBoacTBeHHasi npakTHKA (M0 MPO(UII0 CIENHATLHOCTH) 252
Buabl pador:

W3ydeHre mpaBuil TEXHUKH 0€30MaCHOCTH, HHCTPYKIIMHU 10 PACCIIEIOBAHUIO M YUETY MPOUCIIEIIINX HECUACTHBIX CIIy4aeB U
aBapuii. Yuactre B paboTax 1Mo IPOBOJKE CKBAXXHUHBI U 110 TIOJICPKAHUIO YCTAaHOBJIICHHBIX TTapaMmeTpoB 144 35pexxuma OypeHus
o I'TH, pexxuMHOM KapTe U APYTUM periaMeHTaM.

VYyactue B OCyIIECTBIEHUN KOHTPOJIA 3a MpoLieccoM OypeHus ol pyKOBOJICTBOM OypOBOT0O MacTepa U pyKOBOJIUTENS PAKTHKU.
VYyacTie Bo Bcex Mpoleccax Ipu CTPOUTENIbCTBE CKBKMHBI, BKITIOUasi OypeHUe U CITYCKOIIOABEMHBIX OTeparusix.

VYyacTue B paboTax Mo TEXHUYECKOMY OOCIIYKUBAaHHUIO U MTPOBEpKe pab0TOCTIOCOOHOCTH KOHTPOJIBbHO-U3MEPUTENIBHBIX PHOOPOB.
VYuyacTtue B paboTtax mo oTo0py KepHa, Mpod MOpoIbl, UX YITAKOBKY U OTIPABKY.

VYyacTte B mOAroToBKe 00CaAHBIX TPYO K CITYCKY.

VYyactue B mpoBeeHUH [IEMEHTUPOBOYHBIX pPadoT.

VYyactue B pUrOTOBICHUH, OUHCTKE U PereHepaluu OypoBOro pacTBopa.

Brimonnenue paboT 1o onpeseneHuo mokasaresuei 0ypoBoro pactopa.

VYuyacTtue B paboTax mo MpoBepKe TEXHUIECKOTO COCTOSIHUSI IIPOTHBOBLIOPOCOBOTO 000OPYAOBAHUS.

Brimonaenue paboT 1o npeaynpeskaeHUIo U JIMKBUJAINY Ta30HEPTEBOAONPOSIBICHHUH, COTJIACHO MITATHOTO PACIHCAHUS TPH
Ype3BBIYANTHBIX CHTYAITUIX.

VYuyactue B paboTax 1Mo NpUroTOBICHUIO OBICTPOCXBATHIBAIOIIUXCS cMecei (KOJIbMAaTaI[HOHHBIX COCTABOB) MPH JIMKBU ALK
HIOTJIOIEHHUH OYpOBOTO pacTBopa.

VYuyacTtue B paboTax mo npeaynpexacHIuI0 aBapUUHBIX CUTYaIlU MPU OYPEHUN CKBAKUHBI.

VYyacTue B paboTax Mo JUKBUAALUYU aBapHil IpU OYpPEHUU CKBaKUHHBI.

VYuactue (MMeTh MPEICTaBICHUE O COCTaBe PadOT) B BBIMIOJIHEHHH PpabOT 1O 0(OPMIICHHIO HEOOXOAMMON TEXHUIECKON H
TE€XHOJIOTMYECKON JOKYMEHTAIIMH B COOTBETCTBUHU C IEHCTBYIOIIMMH HOPMATUBHBIMU TIOKYMEHTAMH.

IKk3aMeH (KBaTU(PUKAIHOHHBIN)

Bcero 1329

s xapakmepucmuxu yposHs 0c80eHUsl y4ieOH020 Mamepuaia UCnoib3yomcs ciedyrouue 0003HAYeHU:

1. —osnaxomumenvnulii (y3Hasanue parnee u3yueHHbIX 00bEKMO8, CEOUCMS);

2. —penpooykmuenulil (blNOIHEHUE 0esIMeNbHOCMU RO 00PA3YY, UHCMPYKYUU UTU ROO PYKOBOOCHBOM)

3. —npooykmusHnwiil (n1anupoganie u camocmosmenbHoe 8blNOIHEHUe OesIMeNlbHOCMU, peueHue NPOOIEMHbIX 3a0ay)

OcBocHHE TUCIHUIUIMHBI MOXET OBITh PEaTu30BAHO C MPUMEHEHUEM OJIIEKTPOHHOTO OOy4YeHUSs, NUCTAHIIMOHHBIX 00pa30oBaTENbHBIX TEXHOJIOTHHA B
cooTBeTcTBUU ¢ [lomokeHHMeM O MPUMEHEHMH OJJIEKTPOHHOTO OOyuYeHHUs, AUCTAHIUMOHHBIX OOpa30BaTEeNbHBIX TEXHOJOTUH TpHU peatu3aluu
0o0pa3oBaTeNbHBIX IPOrpaMMaM CpeHEro MPoPeCCHOHATBFHOTO 00pa30BaHusl, YyTBEpKIeHHOTO npeacenareneM yueHoro coBeta ®I'bOY BO «YT' TV ».
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4. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI TIPOPECCUOHAJIBHOI'O
MOAYJIA IM.OIMPOBEJEHUE BYPOBBIX PABOT B COOTBETCTBHUHU C
TEXHOJIOI'NMYECKUM PETJIAMEHTOM

4.1 TpeboBanusi K MUHUMAJILHOMY MaTePHAJIbHO-TEXHHYECKOMY 00ecredeHH 0

Peanmzanus paboueil mporpamMMbl MoOAyis TpeOyeT Hanuuus ydeOHOro kaOuHeTa
TEXHOJIOTUM OypeHUs HEPTSIHBIX U Ta30BBIX CKBa)XMH, KaOWHETa TUCIUIUIMH E€CTECTBEHHO -
HAYYHOTO U TPO(PECCHOHATBHOTO LUKJIOB,; JaOOpaTOPHUM HUMHTALMM MPOIECCOB OypeHHs;
1abopaTopuy KanuTaabHOIO PEMOHTA, Y4€OHO-IPAKTUYECKOTO MOJIUTOHA.

OcHamleHHOCTh y4eOHOro KaOWHETa TEXHOJIOTMH OypeHHs HEePTSIHBIX M Ta30BbIX
CKBAKMH: TOCaZO4YHble MecTa s oOydaromuxcs, pabodee MecTO MpemnojaBaTelns, A0CKa
yueOHasi, TPOEKTOp, IKpaH, MePCOHATBHBINA KOMITBIOTEp, TIAKAThI, CTEHIbI, JEMOHCTPAIIMOHHBIHA
MaTepuai, yueOHO - MeToaru4ecKasi JOKyMEeHTalus

OcHamieHHOCTh  y4eOHOro KaOWHETa JUCHMIUIMH €CTeCTBEHHO - HAy4dHOTO U
Mpo)eCCHOHAIBHOTO ITMKJIOB. TMOCAJOYHbIE MecTa Il OOydaromuxcs, pabouee MecTo
npernojaBaTess, yueOHas 10cka, yaeOHO - MeTOJMUECcKas TOKyMEHTAaluN

OcHalleHHOCTh JTaOOpaTOpUM MMUTALMU TPOIECCOB OypeHHs: MOCcagouHble MecTa s
oOyuaromuxcsi, paboyee MECTO MpenoAaBarTesi, CTeH Ibl, IPOEKTOP, MOHOOIOKH, MPUHTEP, JOCKA
MYJIbTUMEANIHAS, paauoCTaHIIus, MPOrpaMMHOE oOecrieueHue: «KoMnbrOTEpHBIN
UMHUTALMOHHBIA TpEHAXep - CHUMYyJIATop», <«BupryanbHas mgabopaTopus», ydueOHO -
MeTouYecKasi JOKyMEeHTAalIHs.

OcHaieHHOCTh 1a00paTOpUN KaUTAIBHOTO PEMOHTA CKBKUH: TOCAIOYHBIC MeCTa st
oOydaromuxcsi, paboyee MeCTO NpernojaaBaressi, MHTEPAKTUBHAsA [IOCKA, MPOEKTOp, MPUHTED,
MEPCOHAIBHBIE KOMIBIOTEPHI, OYpPOBBIE J0J0TA, TPEHAXEP — UMHUTATOP MPOBOAKH CKBAKUH
AMT - 231, umuTanusi CIyCKONMOAbEMHBIX onepanuii Ha TpeHaxkepe AMT-231, tematuueckue
TUTaKaThl, y4eOHO -METOMYECKas JOKYMEHTAITUS

OcHallleHHOCTh Y4eOHO-TIPAaKTUYECKOTO TOJUTOHA: y4yeOHO - MpakTHYecKas IUIOIajKa
«"azmpom  OypeHue»Manuponba  MPOTHBOBBIOpOocOoBOro  obopymoBanuss ~ MII 05,
npeBeHTopruiameddsiid ruapasmnueckuii [1I11-180%35,nacoc 6yposoit YHbB - 600, Bubpocuto
CB — 1 JI, arperar ans OypeHusi, OocBOeHHs M peMoHTa ckBakuH A — 50 M, 3aboiiHoe
YCTPOMCTBO TOJauH JI0JI0Ta, CTAHIKS THAPaBInYecKoro yupasienus CHEU - 76/2.

4.2 . NndopmanuonHoe odecriedeHne 00yueHust
OCHOBHbBIE HCTOYHUKM.

e Texuomorus u TexHuka Oypenus . yueonoe mocobue / B.C. Boiitenko [u ap.] ; mox o6,
pen. B.C. Boiitenko. B 2 4. Y. 1. 'opasle mopozasl u OypoBasi TexHuka. — MuHCK | HoBoe
3Hanue ; MockBa : MHOPA-M, 2019. — 237c. : un. — (Beicmiee oOpa3oBaHue:
bakanaBpuar). — ISBN 978-5-16-006699-8. — TekcT : »/IeKTpOHHBIA. —  Pexkum
nocryma: https://znanium.com/read?id=354453

e TexHomorus u TexHUKa OypeHHUs . yuyeOHOe mocobme : B 2 vacTsax. Yacte 2. TexHomorus
oypenus ckBaxun / B. C. Boiitenko, A. JI. Cmbruauk, A. A. Tyxto, C. ®. Illemer ; mox
o6mur. pexa. B. C. Boiitenko. —Mocksa : UHOPA-M, 2021. — 613. — (Beicuiee oOpa3oBaHue:
bakanaBpuar). - ISBN 978-5-16-016946-0. Fekct : smeKkTpoHHBIH. — PexkuM mocryrma:
https://znanium.com/read?id=376628

* Heckopomusix, B. B. Hanpasnennoe Oypenne HeTSHBIX W Tra30BbIX CKBKUH . y4COHUK /
B.B. Heckopomubix. — MockBa : MH®PA-M, 2022. — 347c. + Jlon. marepualsl
[DnexTponnsIit pecypce]. — (Boiciree obpazoBanue: bakanaspuar). — ISBN 978-5-16-016758-
9. —Tekcr : anmexTpoHHbIN. — Pexxum pocrymna: https://znanium.com/read?id=378489

I[OHOJIHI/ITCJILHLIC HCTOYHHUKH
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* XpamenkoB, B. I'. CoepiieHcTBOBaHME Tpoliecca OypeHus U OypoBoro o0OpymaOBaHUS:
ABTOMATH3AIMs YIPABJICHUS TEXHOJOTHUYSCKUMHU TIpolieccaMu OypeHus HedTera3oBbIX
ckBakuH . yueOHoe mocooue mast CITIO / B. I'. XpamenkoB. — Capatos : IIpodoOpazoBanue,
2019. — 410 c. — ISBN 978-5-4488-0029-0. FekcT : 37eKTpOHHBIH // DICKTPOHHbIH
pecypc uugposoit obpazoBatenbHol cpenbl CIIO PROFo6Opa3oBanue : [caiit]. — URL:
https://profspo.ru/books/83118

* Kgecko, b. b. OcHOBBI TeohU3MUECKUX METOJOB HCCIEAOBAHHUS HE(MTAHBIX M Ta30BBIX
ckBakuH | yueoHoe mocobue / b. B. KBecko, H. I'. Kecko, B. I1. Mepkyios. - 2 u3., 101.

- MockBa ; Bomorna : Unadpa-Umxkenepus, 2020. - 228c. - ISBN 978-5-9729-0465-5. -
Tekcr : anextponnsiid. - URL: https://znanium.com/catalog/product/1168498

e JImutpues, A. FO. PeMOHT He(TSHBIX ¥ ra30BbIX CKBaXHH . yueOHOe mocooue mis CI1O / A.
1O. Amutpues, B. C. Xopes. — Caparos : [IpodobpazoBanue, 2021. — 271 c. — ISBN 978-
5-4488-0935-4. — Tekcr :© o2IeKTpoHHBIH [/ DJACKTpOHHBIA pecypc HHU(PPOBOI
obpasoBarenpHOi  cpeast CIIO  PROFoOpazoBanne  :  [caiit]. —  URL:
https://profspo.ru/books/99938

e Tamumkees, M. A. Dkcruryatamuss MECTOPOXKACHUA HE()TH B OCIIOKHEHHBIX YCIOBHUSAX . y4eO.
nocobue / U.A. I'amukees, B.A. HaceipoB, A.M. HaceipoB. - Mocksa ; Bonorga : Undpa-
Nuxenepust, 2019. - 356¢c. - ISBN 978-5-9729-0288-0. Fekcr : anmekrponnsiii. - URL:
https://znanium.com/catalog/product/1049194

4.3.00uue TpeOOBAHNS K OPraHU3alMU 00Pa30BaTeILHOI0 Mpolecca

OO0si3aTeNnbHBIM  YCIIOBHEM JIONYCKa K TIPOW3BOJCTBEHHON mpakTHke (1m0 mpoduiito
CIENHATbHOCTH) B paMKax mpodeccroHaabHoro moayias «lIpoBeaenne OypoBbIX paboT B
COOTBETCTBUU C TEXHOJIOTHYECKHM PETJIAMEHTOM» SIBIISIETCS OCBOCHUE TEOPETUYECKOTO U
MPAKTUYECKOr0 MaTepuraa.

[Ipaktuka peamusyercs B ¢GopMe NPAKTUYECKOH TOATOTOBKM TMpPHU OCBOCHUHU
00pa30BaTeNbHOI MPOTrpaMMBbI B YCIOBUSX BBIIOJHEHUS 00yYarOIIUMHUCS ONPEEeNIEHHBIX BUI0B
pabot, cBs3aHHBIX ¢ Oynymedl npodecCHOHANbHOM JesTeIbHOCThI0 W HAlpaBJICHHBIX Ha
dbopMupoBaHue, 3aKpeIUIeHNE, Pa3BUTHE MTPAKTUUECKUX HABBIKOB M KOMIIETEHLIUU MO MPO(UIIO
COOTBETCTBYIOIIEH 00pa30BaTeIbHOIN MPOTrPaMMBI.

Peanuzanus mpakTuku B QopmMe MpPaKTHUECKOH MOJATOTOBKU MOXKET OCYLIECTBIISITHCS
HEMPEPBIBHO, TUOO0 IMyTeM YepeloBaHus ¢ peann3anueil uHeIX koMroHnenTos OIl B cooTBeTCTBUM
C KaJIeHJapHBIM YIeOHBIM IpaUKOM U y4eOHBIM TUTAHOM.

[IpakTUyeckast MOArOTOBKA MOKET OBITH OPTaHU30BaHA!

a) HEMOCPEJCTBEHHO B YHUBEPCHTETE, B TOM YHCIIC B CTPYKTYPHOM MOJAPA3[e/ICHUN
YHUBEPCHUTETa, MPEIHA3HAYEHHOM JJIsI  NPOBENEHUS  NPAKTUYECKOH  MOJITOTOBKH H
o0ecreunBaroIIeM OCYILECTBICHHE 00pa30BaTeNbHON ACSITENbHOCTH C YYETOM YpOBHS, BUIA U
HarnpasieHHocTH peannzyeMbix Oll, popmer 0OyueHus u pexxuma rnpeObIBaHus 00yJIarOIUXCS;

0) B opraHu3alMy, OCYIIECTBISAIONICH ACATEIBHOCTh MO MPOMUITIO COOTBETCTBYIOIICH
OIl (manee - mpoduiabHAs OpraHU3alMsi), B TOM YHUCIE B CTPYKTYPHOM IOJpa3JeICHUU
npodUIbHON OpraHu3aly, MpeIHa3HaYeHHOM JJIsl MPOBEACHUS TPAKTUYECKON MOJArOTOBKH, Ha
OCHOBAHMU JOTOBOPA, 3aKJIF0OYAEMOT0 MEXK/1y YHUBEPCUTETOM U MPO(PHUILHON OpraHu3aiuen.

[IpakTHueckast HOArOTOBKA 00YYAIOIIMXCS C OTPAHUYEHHBIMU BO3MOXHOCTSMU 3/10POBbS
U UHBINUIOB OPraHU3yeTCs C Y4YETOM OCOOCHHOCTEH UX TCUXO(U3UYECKOTO pa3BUTHS,
WHAUBUAYaAIbHBIX BO3MOKHOCTEH U COCTOSHUS 3/I0POBBSI.

4.4 KanpoBoe odecneyeHue 00pa3oBaTejbHOI0 nmpoiecca
Peanmzarus [MIICC3 pomkHa obecrneynBaThCS MEAArOTMYECKUMHU KaJpamMH, UMEIOIIMMHU
BBICIIIEE 00Pa30BaHUE, COOTBETCTBYIOIIEE MPOMHIIIO IPENoJaBaeMOM TUCIUITIMHBI (MOTYJIs).
OneIT JAEATETPHOCTH B OpPraHU3alUSAX COOTBETCTBYIOIICH NpPOdeCcCHOHATBHOU Cdepbl
SABJISICTCSL  O0S3aTENbHBIM ISl TIPENoAaBaTeNiei, OTBEYAIONIUX 3a OCBOCHHE OO0YYarOIUMCS
npodeccnoHanbHOTO  y4eOHOro 1ukia. llpermomaBareny  TMOMY4YalOT — JOMOJHHUTEIHHOE
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npodeccuoHaabHOe 00pa3oBaHKE IO MPOrpaMMaM IMOBBIIICHUS KBaJHU(PHUKAIIMK, B TOM YHCIE B
dbopmMe CTaKUPOBKH B MPO(HUIBHBIX OpraHu3aIusix He pexke 1 pasza B 3rona.

32



5. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA
MPOPECCHUOHAJIBHOI'O MOAVYJIA IIM.O1ITPOBEJAEHUE BYPOBBIX PABOT B
COOTBETCTBHUHU C TEXHOJIOI'MYECKUM PEI'VTAMEHTOM

DopMbI U
PesyabTaTsl
(ocBoOCHHbIE 0BIHE OcHOBHbBIE MOKA3aTeTU OLEHKHU MeTObI
pe3yJbTara KOHTPOJIA U
KOMIIE€TEHI[HH)
OIlEeHKH
[ToHnMaTh CynIHOCTD U JeMoHcTpanus HWHTEpeca K | MaTepnperanus
COLIMAJIbHYIO 3HAYUMOCTh CBOEH Oynymeit mpodeccuu pe3ysIbTaToB
Oynyuieit mpodeccuu, MPOSIBIATH K HaOMIOZeHUN  3a
HEl yCTOWYUBBIN UHTEPEC. JEATEIIbHOCTBIO
oOyyJaromerocss B
nporecce
OCBOEHHUS O
IIporpammsl
MOJTyJIS
Oprann30BbIBaTh COOCTBEHHYIO [IpoektupoBanue u npumeHenue | UHTepnperanus
NESITEIbHOCTh, BBIOMPATh THIOBBIE | METOJJOB M CIHOCOOOB  pEIICHUs | Pe3yJIbTaTOB
METOIbI U CIIOCOOBI BHITIOJTHEHUS po¢eCCHOHATBHBIX 3amay B | HAOJIIOEHUN 3a
npodeccuoHaIbHBIX 33/1ad, o0nactu pa3paboTKU | AEATEIbHOCTHIO
OIIeHUBATh UX YP(HEKTUBHOCTH U TEXHOJIOTHYECKUX TPOIIECCOB TO | OOydJaromerocss B
KauyeCTBO. CTPOUTENILCTBY, OKCIUTyaTallMd U | Ipolecce
MOJI36MHOMY PEMOHTY HE(TSHBIX U | OCBOCHHUS
ra30BBIX CKBAXWH, POTPaMMBI
- CaMOCTOSITEIbHOE  BBITIOJHEHHUE | MOZYJIS
OIIeHKH 3(PPEKTUBHOCTH U Ka4eCTBA
BBIMOJHEHUST  MpodeccroHalbHbIX
3amay;
- (opmynupoBaHue U pelIeHUE
3a/a4, BO3HUKAWIIUX B  XOE
Hay4YHO-MCCJIEA0BATEIbCKON u
MIPAKTUYECKOM ESITETbHOCTH.
[IpuHuMaTh penieHus B HNurtepnperanus
CTaHJAapPTHBIX U HECTAaHAAPTHBIX Pemenue CTaH/IapTHBIX U | pe3yJbTaToB
CUTYaIUsIX ¥ HECTH 32 HUX HECTaHIAPTHBIX HaOmoeHuit  3a
OTBETCTBEHHOCTh npodeccuoHaIbHbIX 3a1au B | J€SATEIBHOCTHIO
obnactu pa3paboTku | oOydaromerocss B
TEXHOJIOTMYECKUX TPOIIECCOB IO | Mmpoliecce
CTPOUTENILCTBY, OKCIUTyaTalldd U | OCBOCHUS
MOJI36MHOMY PEMOHTY HE(TSHBIX U | IPOrpaMMBbI
ra30BBIX CKBAXKHH. MOJTYJIS
OcCylecTBIISITh TIOUCK U - Brinosinenue MOMCKa | DKCIEPTHOE
UCTIONIb30BaHNE MH(POPMAITIH, HeoOXoauMoi nH(popMauy, Ha0II0IEHUE u
HeoOxoauMoi 117151 3¢(HEKTUBHOTO - HMCHOJIb30BAHUE JONOJHUTEIBHBIX | OLCHKA Ha
BBITIOJTHEHUS PO ECCUOHATBHBIX VUCTOYHUKOB  3HAHWM,  BKIIOYas | MPAKTUYCCKUX
3aja4, NpohecCuOHAIBLHOTO U DIIEKTPOHHBIE, 3aHATUAX npu
JUYHOCTHOTO Pa3BUTHSL. - BHEIpEHHE B TPYIOBOW MpoIiecc | BHITOJIHCHUN

HWHHOBAIIMOHHBIX TCXHOHOFHﬁ;
- IMPOSBJICHUC HWHHUIINAaTHUBbI B
palroHaJIn3alun n

pabot mo y4eOHOU
MIPAKTUKE
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M300peTaTeNIbCTBE.

Hcnonp3oBath HHPOPMALIMOHHO-
KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B
po(hecCHOHATBEHOU e TEILHOCTH.

- Haxoxnenue HEO00X0INMOI
uH(pOopMaIun TUTST pelieHus
MOCTaBJICHHOW TMPOQECCHOHATBHON
3a/1a4H;

- NpPUMEHEHHE  KOMIIBIOTEPHBIX
TEXHOJIOTHI npu paspaboTke
TEXHOJOTMYECKUX TMPOIIECCOB TIO
CTPOUTENLCTBY, OKCIUTyaTallud U
MOJI36MHOMY PEMOHTY HE(TSHBIX U
ra30BBbIX CKBaXWH,

DKCnepTHOE
HaAOJIFOIEHUE u
OIICHKA Ha
MPAKTUICCKHUX
3aHATUAX HpI/I
BBITIOJTHEHUH

pabot mo ydeOHOI
IpaKTHKE

- odopmienue pe3yIbTaToB

CaMOCTOSITENIbHOM paboThI C

ucnosbs3oBanueM HMKT.
PabGoTtaTh B KOJUIEKTHBE U KOMaH[E, | - BsaumoneiictBue ¢ | OkcnepTHOE
3¢ heKkTUBHO 00IIAThCS C 00yJaroIuMHUCs, TMPEroaaBaTeNisiMu | HaOIroeHne u
KOJIJIETaMH, PYKOBOZICTBOM, U MacTepaMd B XoJle¢ OOy4YeHHs H | OLIEHKa Ha
HOTPEOUTETAMU IPOXOKACHUS y4eOHBIX U | IPaKTUYECKUX

HPOU3BOICTBEHHBIX MTPAKTHK; 3aHATHUAX npu

- JEMOHCTpalMs KyIbTYphl peuH, | BHIIOJHEHUU

apryMEHTHPOBAHHOCTHU CYXJICHUU U
B3aMMOIIOMOIIIH;

- [pPOSBICHUE HOPM U IPaBUI
YeJIOBEYECKOr0 OOIIEHNUS

- y4acTu€ B  IUIAHUPOBAHUU
OpraHu3aly rPYNIOBON PabOTHI.

pabot mo y4eOHOU
MIPAKTUKE

Bpatb Ha ce0st OTBEeTCTBEHHOCTh 32 | Pemenne  cutyatuBHBIX — 3ajad, | MHTEepnperanus
paboTy WICHOB KOMAaH bl CBSI3AHHBIX  C  MCIOJIb30BAaHUEM | PE3YJIHTATOB
(Mo TYMHEHHBIX ), pE3yJIbTaT npoecCHOHANLHBIX KOMIETCHIINI; | HAOMIOJACHUA  3a
BBITIOJTHEHHUS 3a/IaHU M. - MIPOSIBJICHUE CIIOCOOHOCTH | AESATENBHOCTBIO
KPUTHUYECKOTO aHaju3a u | oOydaromerocss B
KOPPEKIIUA PE3YJIbTaTOB PpaboOTHI | Mpouecce
KOMaH/Ibl, OCBOEHHUS
- MPOSIBIICHUE WHUIIAATHUBBI, | IPOTPaMMBI
IJIAaHUPOBAHUE  OPTraHU3ALMOHHO- | MOJYJIS
YIPaBJICHUYECKUE PEUICHUN U B3SITHE
Ha ce0sfd OTBETCTBEHHOCTH  3a
pe3yJIbTaThl BBITIOJIHEHUS 3aJaHUM.
CaMOCTOSITENTEHO OMPEAETATh - Opranuzanus caMocTosATeNbHBIX | IHTEpnpeTanus
3a/1a4¥ MPOPEeCCUOHATBHOTO U 3aHATHI npu W3Yy4YEHUU | pe3yIbTaTOB
JUYHOCTHOI'O Pa3BUTHS, poeCCHOHATTBHOTO MOYJIS; HaOmoneHuil  3a
3aHUMATHCS CAMOOOPa30BaHUEM, - JIEMOHCTpAaIus CTPEMJICHUS K | AEATECIbHOCTHLIO
OCO3HAHHO TJIAaHUPOBATH CaMOpPAa3BHUTHIO, TOBBIIICHUIO CBOEH | oOyJarolerocss B
MOBBIIICHUE KBATH(PUKAIIH. KBaJTM(DUKAIINHA U MACTEPCTBA, npouecce
- CaMOCTOSITEIbHOE TpPHOOpETEeHNEe | OCBOEHUS
HOBBIX 3HAHWH C ucnoib3oBanueM | [IporpamMmel
COBPEMEHHBIX 00pa30BaTEIbHBIX W | MOLYJIA

UH(POPMALIMOHHBIX TEXHOJIOTUH;

- U3yueHHe U aHaIN3
OTEYECTBEHHOH U  3apyOeKHOU
HAYYHO-TEXHUYECKOH WH(pOpPMAIIH
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[0 HAIIPaBJICHUIO HCCIEIOBAaHUN B
obnactu OypeHUs, SKCIUTyaTallud U
PEMOHTA CKBaXKHUH.

OpueHTHpOBAaThCS B YCIOBUSX
JacTOU CMEHEI TEXHOJIOTUH B
po(hecCHOHATEHOU e TEILHOCTH.

JleMOHCTpauss yMEHUN W 3HAHH,
UCTOJB3YEMbIX B CXOJHBIX U
BAPUATUBHBIX CUTYaLUsIX [IPU CMEHE
TEXHOJIOTHUH,

- BrImonHenye aHann3a WHHOBAIWMI
B o0nacti pa3paboTKu
TEXHOJIOTHYECKUX TMPOILECCOB IO
CTPOUTENBCTBY, OKCIUTyaTallud U
MOJA3EMHOMY PEMOHTY HE(PTSHBIX U
ra30BBIX CKBaJKHH,

- BHEJpPEHHE B TPYAOBOM IIpoLecc
WHHOBAI[MOHHBIX TCXHOJIOTHH;

- IMPOSBJICHUC HMHHUIINAaTUBbI B
panMoHaIU3aUA u
HU300peTaTeNbCTBE.

DKcrnepTHOe
HaOII0CHUE "
OIICHKA!

- BBICTYIJICHUH Ha
CEMHHAPCKUX
3aHATHAX,

- cooOmeHuii Ha
ayIUTOPHBIX
3aHATHAX,

- BHEayAUTOPHOMU
CaMOCTOSTEIIbHOMN
padoTHI,

- pe3ynbTaToOB
MPaKTUYECKHUX
pabor;

- BBITIOJTHCHUSA
WHUBUyalTbHBIX
3aJaHuM o
yueOHOI U
MPOU3BOACTBEHHOUN
MpaKkTUKaM,

- WHTEpHET-
SK3aMeHa,
-BBITIOJTHCHHSA "
3aIUTHl  KYPCOBBIX
pabor.

@opMbl M METOJbI KOHTPOJII W OLIEHKU pPE3YyIbTaTOB OOYYEHHUS MOJDKHBI IMO3BOJATH
MPOBEPATH y 00y4aIOUIMXCsl HE TOJIbKO COPMUPOBAHHOCTHIPOGECCHOHATBHBIX KOMIETEHIINH,
HO U Pa3BUTHE OOLIMX KOMIIETCHIIMNA U 00ECTICUNBAIOIINX UX YMEHHM.

DopMbI U
PesyabTaTsl
OcHOBHBIE MOKA3aTeJIH OLEHKH METOAbI
(ocBoeHHBIENMPOdeccHOHATbHbIE
pe3yiabrara KOHTPOJISI U
KOMIIETEHI[HH)
OLIEHKH
Brei6upars ontumanbHbiii BapuaHT | OnpeneneHue (U3NYECKUX CBOMCTB
IIPOBOJKU I‘JIy6OKPIX H | TOPHBIX rnopon, cjararomux | - 9KCIICPTHAA
CBEPXTITyOOKHX CKBa)XMH B | TCOJIOTHYECKUI pa3pe3 U TOPHO- | OLCHKa Ha
Pa3IMYHBIX TOPHO-TE€OJIOTHYECKHUX | TCONOTHYECKHUX YCIOBHIA OypeHus; TCOPETHIECKUX U
YCIIOBHUSIX. - 000CHOBaHME KOHCTPYKLUMH M | MPAKTUYECKHX
poUIIsl CKBAKHHEI, 3aHATHSAX;
- 000CHOBaHHME COCTaBa M TUIOTHOCTH | - 3alIUTa OTYETOB
OypOBOT0O pacTBOpa; 0  MPaKTHYECKUM
- o0ocHOBaHMe criocoba OypeHus; 3aHATUAM u
- ONpe/IeJICHUE COCTaBa KOMITOHOBOK | JJAOOPAaTOPHBIM
OypHJIBHBIX ¥ 00CAIHBIX KOJIOHH; pabotawm;
- BBITIOJTHCHHE HEOOXOJMMBIX | - TECTHPOBAHHE,
pacdeToB OypWJIBHBIX W OOCaIHBIX | - KOHTPOJIbHBIC

KOJIOHH, TPOIIECCOB IIEMCHTUPOBAHHUS
00caHBIX KOJIOHH,

paboThl MO TeMam
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- BBINOJIHEHUE PAcyeToOB MO BBIOOPY
MOPOIOPA3PYyIIAOLIETO UHCTPYMEHTA

U TEXHOJIOTHYECKHX  IapaMeTpOB
PEXUMOB OYpEHHUS;
- JIEMOHCTpAIus KavyecTBa

COCTAaBIIEHUS TE€O0JIONO-TEXHUYECKOTO
Haps/a;

- JIEMOHCTpAIHS METOIOB
HCCIICIOBAHUA Hu 00paboTKn
MaTepuanoB, CTPOCHHUS, CBOWCTB U
KJIaccu(pukanuy MaTepuaion;

- JIEMOHCTpPAIIUS KadecTBa
OTIpe/IeTICHUS] CBOWCTB TOPHBIX TTOPOJI,
CTPOUTEIHHBIX MaTepHasoB,

METAJJIOB H CILIABOB,;

- co3gaHue O€30MacHBIX YCIOBHM
Tpyna © OOECTeYeHHs] TOXKAPHOM
0€e30MacHOCTH,

- IUTAHUPOBAHHUE MEPONPUITHH TIO
OXpaHe OKpY)KaloIIeH cpebl ¥ Hellp B
HpoILeCcCe CTPOUTENLCTBA CKBAYKHHBI,

- JIEMOHCTpAIs Ka4yecTBa
odopmIteHUs TEXHUYECKOH u
TEXHOJIOTHYECKOW JIOKyMEHTAllUU B
COOTBETCTBHMH C  JCHCTBYIOUIMMHU
HOPMATHUBHBIMU JIOKYMEHTaMU,

- JIEMOHCTpAIMsi METOJIOB U CPEICTB
BBITIOJTHEHHSI TEXHUYECKUX PAcyeTOB,

rpadUuecKuX H  BBIYUCIUTEIILHBIX
paboT.
Brei6upars crmoco6sr u cpexactBa | I[IpoextupoBanue TEXHHYCCKUX

KOHTPOJIA TEXHOJIOTUYCCKUX
MIPOIIECCOB OypEHHS.

CPEICTB KOHTPOJISI TEXHOJIOTHYECKUX
MPOIIeCCOB OypeHus;

- BBINIOJIHEHUE PA0OT MO KOHTPOJIIO
MoKa3aTeied  CBOMCTB  OYpOBBIX
pacTBOpOB;

- BBINOJHEHHE DPAOOT IO KOHTPOIIO
IIOKAa3aTeJIeH CBOMCTB TaMIIOHAXXKHBIX
pacTBOpOB M TapaMeTpoOB Ipoliecca
[IEMEHTUPOBAHUS,
- IUIaHUPOBAHUE
TEXHUYECKUX CpeAcTB o
OTIEpPaTUBHOMY KOHTPOJIIO 3a
NPOCTPAHCTBEHHBIM TIOJIOKEHHUEM H
TEXHUYECKUM COCTOSIHHEM CTBOJIA
CKBaXXHHBI;

- BEITIOJTHCHHE pabor o
OOCITy’)KUBaHHIO ¥ DKCIUTyaTalluu
KOHTPOJIbHO-U3MEPHUTEITBHOM
anmaparypsi;

- BBIOUpPATh 3(PPEeKTUBHBIE CTIOCOOBI U
CpeacTBa KOHTPOJISI TEXHOJIOTHYECKUX
MIPOIECCOB OypEeHMSI.

COBpPCMCHHBIX

MJIK;

- SKCIIEPTHAS
OIICHKA
BBITIOJTHCHHUS
CaMOCTOSITENBHON
paboThI CTYICHTOB;
- 3a4eThI o
y4eOHOU NpaKTHKE;
- 3a4der o
MPOU3BOACTBEHHOMN
MIPAKTHKE;

- OIIEHKa 3aIlIHThI
KypCOBOTO
MIPOEKTa,
KBaJIM()UKAIIMOHHBI
W DJK3aMeH 10
npodecCuoOHATLHOM
Yy MOJTYJTIO.
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Pemrate TexHMYECKHE 3aJa4u I10

NpPEAOTBPALIEHUIO U JIMKBUJALUU
OCJIO’)KHEHU U u aBAPUITHBIX
CUTYyaLUil.

- OrmpeneneHue OCHOBHBIX BHJIOB
OCJIOXKHEHUH TPH  CTPOUTEIHCTBE
CKBa)KUHBI;

- OIICHUBAHUE PUCKOB ¥ OIPEJICIICHUE
HEOOXOJMMBIX MEp 0 00eCIIeYCHUIO
Oe3omacHoOCTH TEXHOJIOTUIECKIX
IpPOLECCOB  TNPH  CTPOUTEIBCTBE,
IKCIUTyaTalluy U MOJ3€MHOM PEMOHTE
HE(TSHBIX ¥ Fa30BbIX CKBAXKUH,

- IUTAHUPOBAHHUE MEPONPUITHH TIO

NPeAYNpPEkKICHHIO OCIOXKHEHHHA U
aBapUIHBIX CUTYaIIHii;
- 000oCHOBaHHUE BBIOOpA
panMoHAIBHON CXEMBI
MIPOTHBOBBIOPOCOBOTO
000pyI0BaHUS,

[IpoBouTh paboTHI 1O MOATOTOBKE | JleMoHcTpauuss  BblOopa  crocoba

CKBAXXHWH K PCMOHTY, OCYIICCTBIIATh
HO,I[?)CMHBIﬁ PEMOHT CKBAXXUH.

OKCIUTyaTallud CKBA)XKUHBI C YYETOM
ONTUMANIBHOTO pEeXHUMa 3aJeKd U
¢u3UecKuX CBOMCTB YIJIEBOJOPOIOB
B TUTACTOBBIX YCIIOBHSX;

- TPOEKTHpPOBaHWE ¥  BBIOOP
IKCIUTyaTallMOHHOTO  000pYIOBaHHUS
npu Pa3INYHBIX crocobax
IKCIUTyaTallHH,

- JIEMOHCTpALUsl METOJOB M TPaBUI
MOHTAXa, NpUHIINIIA paboThI
HE(PTETIPOMBICIIOBOTO  00OPYIOBAHHS
U UHCTPYMEHTA;

- IUTAHUPOBAHNE METOZIOB
NIO/I/ICP>KaHMS TUIACTOBOTO JIABJICHHUS;
- NPOCKTHPOBAHUE PEKUMOB
IKCIUTyaTalu CKBa)KHHBI TUTST
o0OecrieyeHuss €€  HaJeKHOU U
Oe3aBapuiiHON pabOTHI;

- IIPOBCJICHUE HGO6X0,I[I/IMI>IX
pacycToB 10 OKCILTyaTalluu n
HCCJIICAOBAHUIO CKBaXHH B

COOTBETCTBMM  C  3aKOHAaMU |
YpaBHEHUSMU TEPMOJAUHAMUKH;

- BBISIBJICHHE M YCTPAaHEHUE MPHUYUH,
BBI3BIBAIOIIMX HapylIeHUEe paboThl
AKCIUTYaTallMOHHOW CKBa>KUHBI;

- BBITIOJTHEHHE HEOOXOTUMBIX
pacdeToB IO MOATOTOBKE CKBa)KUHBI K
PEMOHTY;

- BBITIOJITHEHUE PacueToB JUIs BhIOOpa
0o0opyOBaHUS U HMHCTPYMEHTa MpH
MOJI3EMHOM PEMOHTE B Pa3IUYHBIX
re0JIOr0-TEXHUYECKUX YCIIOBUSX;
-IPOBEICHHE TEXHOJOTHYECKUX paboT
M0JI36MHOT'O PEMOHTA CKBAYKUH

- JKCTIepTHAS
OLICHKA Ha
TEOPETUYECKUX U
NPaKTUYECKUX
3aHATUSIX,

- 3amuTa OTYETOB
N0 TPAKTHYECKUM
3aHATHAM u
1a060paTOPHBIM
pabotawm;

- TECTHPOBAHHE;

- KOHTPOJIbHBIE

paboThl MO TeMam
MJIK;

- SKCIIEPTHAS
OIICHKA
BBITIOJTHCHHUS
CaMOCTOSTENBHON
paboThI CTYICHTOB;
- 3a4eThI o
y4eOHOU NpaKTHKE;
- 3a4der o
MPOU3BOACTBEHHOMN
MIPAKTHKE;

- OIIEHKa 3aIIUThI
KypCOBOTO
MIPOEKTa,
KBaJIM(DUKAIIMOHHBI
W DJK3aMeH 10
npodecCuoHATLHOM
Yy MOZYJTIO.
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