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1. MACIHIOPT PABOYEM ITPOT'PAMMBI TIPO®ECCHOHAJILHOT'O MOAY.JIS
IIM.01 MPOBEJAEHUE TEXHOJIOTHYECKHUX INTPOLECCOB PABPABOTKHU U
IKCILTYATAIIMU HE®TSHBIX U TA30BBIX MECTOPOXKJIEHUIA

1.1. O6aacTp npuMeHeHnst padoyeii NporpaMMsbl

Pabouast mporpamma mpodecCHOHATBHOTO MOIYIS (Hanee — pabodasi porpaMMa) - sIBIISICTCS
qacThi0 oOpa3oBarenbHOM mporpaMmbl B cooTBeTcTBHE ¢ @I'OC CIIO 1o cnenumansrocTr 21.02.01
PazpaboTka u skcrTyatanust He(TSHBIX U Ta30BBIX MECTOPOXKACHUH B YacCTH OCBOCHHSI OCHOBHOTO
Buna nesrenpHoctu (BJI): [IpoBeneHne TeXHOJIOTMYECKUX MPOLIECCOB pa3pabOTKU M dKCILIyaTallUu
HE(PTSIHBIX U Ta30BBIX MECTOPOKIACHUH.

1.2. Heau u 3agayu npodeccHOHATBLHOr0 MOAYJA — TPeOOBaHUS K pe3yJbTaTaM OCBOEHUS
npogeccHOHAIBLHOT0 MOAYJIS
C 1menmpl0  OCBOGHHMS  YKa3aHHBIM  BHJIOM  JESTEIBHOCTH W COOTBETCTBYIOIIUMH
npodeccrnoHabHBIMU KOMITETEHIIUSMU 00yJaromMics TOJKEH:
UMeTh MPAKTUYECKHI ONBIT:
-KOHTPOJISA 33 OCHOBHBIMH ITOKa3aTEISIMHU pa3padOTKH MECTOPOKICHUN;
-KOHTPOJIS U TIOJIEPKAHUS OTITUMAITBHBIX PEKUMOB Pa3padOTKU M SKCIIITyaTalliy CKBAKHH;
-IPEIOTBPAIICHUSI W JIMKBHIAIIMHA TOCIEICTBUI aBapUIHBIX CUTyalluii Ha HE(TSIHBIX M Ta30BbIX
MECTOPOXKICHHSIX;
-TIPOBEJICHHST TUATHOCTHKH, TEKYIIETO W KalTUTaJIbHOTO PEMOHTA CKBA)KUH;
-3alUThl OKPY/KAIOIIEN Cpelibl U HEZIP OT TEXHOTEHHBIX BO3ACHCTBUI TPONU3BOICTBA;
yMeThb:
-OIPEJENATh CBOMCTBA KOHCTPYKLIIMOHHBIX U CTPOUTENIBHBIX MAaTEpUAIIOB, TOPHBIX IIOPOJ U TPYHTOB,
OCYIIECTBIIATh UX BBIOOD MPU COOPYKEHUH U PEMOHTE TPYOOIIPOBOIOB U XPaHUJIIHILL;
-00pabaThIBaTh re0JIOrHYECKYI0 HHPOPMAITUIO O MECTOPOKICHHH;
-000CHOBBIBATh BEIOPAHHBIE CITOCOOBI Pa3pabOTKU HEPTIHBIX M Ta30BBIX MECTOPOKIACHHI;
-IPOBOJMTH aHAJIM3 MpoLiecca pa3pabOTKU MECTOPOKICHUN;
-HMCII0JIb30BaTh CPEJICTBA ABTOMATU3AMM TEXHOJOIMUECKUX MPOLECCOB JOOBIUM HEPTH U Ia3a;
-IIPOBOJMTH UCCIIEI0BaHNS HEPTSIHBIX U ra30BbIX CKBAXXUH U IJIACTOB;
-HMCII0JIb30BaTh PE3y/IbTaThl UCCIIEAOBAHMS CKBAKUH U IIACTOB;
-pa3zpalaTbIBaTh I'€0JOrO-TEXHUYECKHE MEpPONPHUATHS IO MOJJIEPKAaHUI M BOCCTAaHOBJIEHUIO
paboTOCTIOCOOHOCTH CKBa)KHH;
-TOTOBUTH CKBAXXUHY K SKCIUTyaTalluy;
-YCTaHaBJIMBATh TEXHOJOIMUECKUI peXXUM pabOThl CKBAXKUHBI U BECTH 32 HUM KOHTPOJIb;
-HMCII0JIb30BaTh 3KOOUO3AIUTHYIO TEXHUKY;
3HATh:
-CTPOEHHE U CBOWCTBA MAaTEPUAIOB, UX MAPKHUPOBKY, METObI HCCIIEIOBAHUS;
-KJIacCU(PUKALUIO MAaTepUaJIOB, METAJIJIOB U CIIJIABOB;
-OCHOBBI TEXHOJIOTHYECKHUX METOJIOB 00pabOTKM MaTepHasoB;
-reo(u3nyecKre MeTO bl KOHTPOJISI TEXHUYECKOI'O COCTOSIHUS CKBAXKUHBI
-TpeOOBaHMs PallMOHATIBHOM pa3pabOTKU HEPTSIHBIX U Fa30BBIX MECTOPOXKICHHIA;
-T€XHOJIOTHIO cO0pa U MOATOTOBKH CKBaKUHHOM MPOTYKIIUY;
-HOpMbI 0TOOpa He(pTH U ra3a U3 CKBAXKHH U TJIACTOB;
-METO/Ibl BO3JICUCTBUS Ha IUIACT U NPU3a00HHYIO 30HY;
-C11oco0b! 100b14M HePTH;
-po0JIeEMBl B CKBaXKHHE:
-1IeH000pa3oBaHue, MOBPEXKACHUE TJIACTa, OTIIOKEHUS Mapa@uHOB, SMYJIbTHPOBaHUE HE(TH B BOJIE U
KOPPO3HI0;
-0cOOEHHOCTH o0OecrieueHus: 0Oe30MacHbIX YCIOBMM Tpydaa B cdepe mnpodeccCHoHAIBHON
NeATeNbHOCTH;



-TIpaBOBbIC, HOPMATUBHBIC W OPTAHHM3AIMOHHBIE OCHOBBI OXpaHbl TpyAa B HedTerasonoO0bIBaIOIICH
OpraHu3aluu

1.3. Ko/jiu4ecTBO 4acOB HA OCBOEeHHe padoyeii mMporpaMmbl:
Bcero — 1677 4acos, B TOM YHCIIE:
AJ1s1 09HOM popMBbI 00yUeHus:
yaeOHas Harpy3ka obOygaromierocs mo M/IK - 2253 yaca, Brirouas:
- ayuTOpHas ydeOHast Harpy3ka oOydaromierocs - 1118 gacos;
- caMocTosTeNbHas paboTa oOydaromierocs —559 gacos;
yueOHasi ¥ POU3BOJICTBEHHAS (1O TPOHITIO CIIEMAIBHOCTH ) TIPAKTUKH -576 yacoB



2. PE3YJIBTATBI OCBOEHUA ITPO®ECCHUOHAJIBHOI'O MOAYJIA

PesynbraTroM ocBoeHusi pabouell mporpammsl npodeccuonanbHoro mMoxayist IIM 01 IlpoBexenue
TEXHOJIOTHYECKUX TPOIIECCOB Pa3pabOTKH M IKCIUTyaTallMd HE(PTSHBIX U Ta30BBIX MECTOPOXKICHHI
sBisieTcs: opmupoBanue y ooydarommxcs npodeccunonansubix (I1K) u 06mux (OK) komneTeHIwmii:

Kon HaumenoBanue pe3yabrara 00y4eHust

[IK'1.1 KonTtponupoBaTs 1 cobi01aTh OCHOBHBIE IIOKa3aTeNu pa3pabOTKU
MECTOPOKIACHUM.

MK 1.2 KonTponupoBaTh ¥ MNOAAEPKUBATH ONTUMAJbHBIE PEXUMBI pa3pabOTKU U
9KCIUTyaTallMi CKBAXHH.

K 1.3 [IpenorBpamiate W JMKBUAMPOBATH IMOCIEACTBUS ABAPUWHBIX CUTyallMd Ha
He(TAHBIX U Ta30BbIX MECTOPOKICHUSIX.

[IK 1.4. [IpoBOAUTE TMATHOCTUKY, TEKYILUHA U KaIUTAIbHBIA PEMOHT CKBAKUH.

IIK 1.5. [IpuHUMATH MEPBI 10 OXPAHE OKPYKAKOIIEH CPEIbI U HEJIP.

OK 1. [loHumaTh CyIIHOCTh W COIMAJIbHYIO 3HAUMMOCTh CBOEH Oyaymied mnpodeccuu,
MIPOSIBIIAATh K HEW YCTOMYMBBIA MHTEPEC.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO JESTENbHOCTb, BbIOWpATh THUIOBBIE METOABI U
CHoCoObI BBIOJHEHUS PO ECCHOHATIBHBIX 33124, OLIEHUBATh UX 3(P(GEKTUBHOCTH U
KayecTBO.

OK 3. [IpyHMMaTh penieHys B CTAHJAPTHBIX U HECTAHAAPTHBIX CUTYAalMsIX U HECTH 33 HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBIATh TMOWCK W MCHOJIb30BaHWE WHPOpMaMKU, HEOOXOIUMOW IJis

3¢ (HeKTUBHOTO BBITIOTHEHHUS MPO(ECCHOHANBHBIX 3a4ad, NMPO(PECCHOHAIBHOTO U
JMYHOCTHOTO Pa3BHTHSI.

OK 5. Hcnonb3oBath MH(POPMAITMOHHO-KOMMYHHUKAITHOHHBIE TEXHOJIOTHH B
npodeccuoHaNbHOM e TEIbHOCTH.

OK 6. PabGorate B kosulekTHBE M B KoMaHzAe, 3(h(EKTUBHO OOIIAThCSA C KOJUICTaMH,
PYKOBOJICTBOM, TOTPEOUTEIISIMHU.

OK 7. Bbpate Ha ce0si OTBETCTBEHHOCTh 3a PAa0OTy WIEHOB KOMaHIbl, 3a pE3yJlbTat
BBITIOJTHEHU S 3aJaHUIA.

OK 8. CaMOCTOATENBHO  OMpEAeNaTh 3aJaud  NpPOGEeCcCCHOHANBHOIO U JIMYHOCTHOTO
pa3BUTHUSA, 3aHUMATBCS CaMO0Opa30BaHHEM, OCO3HAHHO IUIAHUPOBATH MOBBIIICHHUE
KBTI (UKALIUH.

OK 9. OpueHTHPOBAThCS B YCIOBHSIX YacTOW CMEHBI TEXHOJOTHH B MpoQeccroHaIbHON
JeSITEIbHOCTH.




3. CTPYKTYPA U COAEP KAHUE TPO®ECCUOHAJIBHOT'O MOAYJIS «TPOBEAEHUE TEXHOJIOI'HYECKHUX MTPOLHECCOB
PA3PABOTKH U DKCILTYATAIIMA HE®TSAHBIX U T'A30BBIX MECTOPOXJIEHU»

3.1 TemaTuveckuii mian npogeccuonajbnoro moayiasa IIM.01 IlpoBegeHue TEXHOJIOTHYECKHUX MPOLECCOB Pa3padoTKH U IKCILIYaTallMH
He(TAHBIX U TA30BbIX MECTOPOXKICHUH (1151 04HOI (pOPMBI 00yUeHMS)

O0beM BpeMeHH, 0TBeIeHHbII HA 0CBOEHHE MEKIMCIHIUIMHAPHOr0 Kypca Ipaxruka 5
(xypcoB) =
AyauTopHasi yueOHas1 HArpy3Ka CamocrosiTenpnasn g
Kozl yuropuas y py pabora Mpousson- | Z 2
olOyualomerocst = = =
npodeccu- o0yualonerocst g s CTBECHHAS = =
HaumMeHoBaHuUs pa3eioB =l Eox s =
OHAJLHBIX Bcero uacos B T.4. = F £ (no 2 Z
npogeccCUOHATBLHOI 0 B T.4. ’ B e s = =
1 001X * Kypco- B T.4., 2 | 5 8 | Yuebnas, | npogunio > 5
KOMIIEeTEeH- MOLytst J1aboparop- 5l ¥ 9 2 ]
Bast KypcoBast | > | 3 & 4acoB cneyuans- = &
. Bcero, Hble padoThI Bcero, ) s = < 2
UL paGora pabora 2| 8§ Hocmu), %
94acoB H npaKkTHYec- 94acoB 2 )
(nmpoekT) (mpoexr), | = | = 4acoB =
KHe 3aHATHSA, e
, 4acoB =
4acoB =
JaCOB
1 2 3 4 5 6 7 8 9 10 11 12 13 14
MJIK 01.01. PazpaboTka
He(TIHBIX U Ta30BHIX 861 574 224 - 287 - - - - - - -
MECTOPOXKICHU I
Pazgen 1.
OcHOBBI He(pTETA30BOTO 96 64 16 - 32 - - - - -
Jiena
oK. 1.1 Paznen 2. duznka
13 s HE(TIHOTO U Ta30BOr0 120 78 36 - 42 - - - - -
' riacra
Paszaen 3. Ilogzemuas
" " 84 58 20 - 26 - N - -
TUAPOMEXAHHKA
Paznen 4. Pazpaborka
HE(TAHBIX U Ta30BBIX 561 374 152 - 187 - - - - -
MECTOPOXKJICHUI
MIKO01.02. 816 544 222 30 272 - - - - -




OkcruryaTtamyst HeTHBIX
U Ta30BBIX
MECTOPOXKICHUN

Pazgen 1.
MarepuasioBeicHHE

75 50 18 - 25 -

Pazgen 2. Dxcrutyaranus
He(bTHHLIX U Ta30BbIX
MECTOPOXKICHUI

741 494 204 30 247 - - - -

VII1.01.01Y4eonas
NPAaKTHKA

108 108

11T 01.01
IpousBoacTBeHHas
npakTuka (mo npogui
CHEeNHATLHOCTH)

468

468

KouncyJjabranus

IIpomexyTouHast
arrecrauus

Bcero:

2253 1118 446 | 30 | s59 | - [ - - | 108

468 -

3.2 Conepxanue o0y4yeHus 1mo npogecCHOHAIbLHOMY MOIYJII0

IIM.01 IIpoBeneHne TEXHOJOTHYECKHX MPOLECCOB PA3PA0OOTKH U IKCILIYATAIUN HE(PTAHBIX U Fa30BbIX MECTOPOKIACHHU

10 04HOI (popme 00yUeHUs1

HaumeHnoBaHue pa3iesioB

Conepxanue y4eOHOro Marepnasia, NpaKTHYeCKHe 3aHATHS, CAMOCTOAATEeJIbHAsA padoTa

O0BeM yacoB

npo¢eccHOHAIBLHOT0 MOAYJISA o0y4aroumxcs.
(M),
MeKIMCHUTIMHAPHBIX
kypcoB (MJIK) u Tem

1 2 3
MJK 01.01. Pa3padoTka 350/208/16/28
He(pTAHBIX ¥ ra30BbIX 7

MECTOPOXKICHUI




Pazpen 1

OcHoBbI HedTEra30BOr0 /1€

48/16/-/32

Tema 1 Coaepikanue yueOHOro MaTepuajia 4
PoJib HeTH M raza B ku3Hn | 1 Kparkas wucropuss mnpumeHeHus He(dTH, raza, HedrenpomykToB. Ponp HedpTtH U raza B 2
yeJi0BeKa COBPEMEHHOM
MUDE.
I'eorpadust weptn m raza. Crpasbl-muaepsl 1o no0bide Hedptm u rasa. Kpynaeimme 2
2 MECTOPOKICHUS
MHpa.
IIpakTnueckune 3aHATHS 4
[IpakTueckas padorta Ne 1 Hedrsable mectopoxaenus Pecriyonnku Komu. 2
[Ipaktuyeckas padora Ne 2 Kpymueitmue mectopoxaenust Hedtu u raza Poccum. 2
Tema 2 Conep:xaHue y4eOHOro MaTepuaja 4
I'eonorusi, mouck u paspeaxa OCHOBBI T€0JIOTMH HE(PTAHBIX U Ta30BbIX MeCTOpOKAeHUH. [IoHATHS 00 aHTUKIIMHAIU U
HEeQTAHBIX U ra30BbIX cuHKIMHaIM. OCHOBHBIE MOKa3aTeau U PU3NUEeCKUe XapaKTePUCTUKH TOPHBIX Opo. (abcostoTHas
MeCTOPOXKIeHH I 1 | u TeopeTHueckas MOPUCTOCTD; (PAKTOPHI OMpEEAOLIe CyMMapHbIi 00beM nop; 3 dexTuBHas
MMOPHUCTOCTh U KOA(DPHUITUEHT HACKIIICHUS; MPpOHUIIaeMOCTh) Kiaccudukarus KouIeKTOpOB U 2
JoByleK. PacroiosxkeHue yriieBogopoaoB B 3aJ1€KU
[Touck u pazBeaka HedTerazoBbIx MecTopokaeHui. [Tonck u oreHKa HeTera30BbIX 2
2 | MmecropoxaeHud. CTazuu 1 Tarbl IOMCKOBO-Pa3Be0YHbIX paboT. MeToIbl M TEXHOJIOTHH
uccienoBaHus Hep. bypeHne KapTUpOBOYHBIX U MOMCKOBBIX CKBaXHMH. Kitaccuduxkanus
re0JI0ropa3Be/IOYHbIX CKBAXKUH U OOHAPY)KEHHBIX 3al1acOB YTJIEBOJIOPOJIOB
IIpakTHYecKHe 3aHATHS 2
[IpakTnyeckas pabora Ne 3 Pacuer 0CHOBHBIX IOKa3aTenel U PU3MUECKUX XapaKTEPUCTUK TOPHBIX
nopoJt (a0CoI0THAs ¥ TeOpETUYECKast IOPUCTOCTD; (PaKTOPBI ONPEAEIISIONINE CyMMapHbIi 00beM 1op;
a¢hdexTuBHAS TOPUCTOCTh U KOADGUIIMEHT HACHIIICHHS; TPOHUIIAEMOCTB ). 2
Tema 3 Conepxanue y4eOHOro Marepuasa 4
bypenne HeTAHBIX U Ortanbl pa3BUTUSA TeXHOIOTU OypeHus. OCHOBHBIE 3JIEMEHThl KOHCTPYKLIUU CKBAKUHBI.
ra3oBBIX MECTOPOXKACHHH | 1 Knaccudukanus cnoco6oB OypeHust Ha HeTh U Ta3. bypoBble ycTaHOBKU: Kiaccudukarus,
TEXHOJIOTHYECKUE TTapaMeTphl U cocTaB. [IpoMbIBKa CKBaKHHBI OYpPOBBIM PACTBOPOM, €TO 2
Ha3Hau€HHEe U COCTaB
Cxema pa3menieHust 000pyJ0BaHUs Ha OYpOBOM U CTPOUTENBCTBO CKBaXKHMHBIL. byphl. JlonoTa.
2 BcenomorarenbHble HHCTPYMEHTBI, IPUMEHsieMble ITpu OypeHuu. HeratuBHble sSiBJIEHUS pU
MpOoKJIaKke CKBaXHH. OCOOEHHOCTH MPOKIIAJKU CBEPX ITYOOKHUX CKBaKUH. bypeHne ckBaxuH Ha 2

Mope. [Tosynorpyxusie miaargopmel. Byposbie niaar¢opMbl rpaBUTAIIMOHHOTO TUTIA.




HpaRaneCRne 3aHATUSA

[Ipaktuyeckas padora Ne 4 Bei6op cxembl pa3menieHust 000pyaoBanus Ha OypoBoH, moadop
000pyIOBaHHUS IO TApaMETPaM.

Tema 4
Pa3paborka HedTAHBIX U
ra3oBbIX MeCTOPOKAEHU

Conepxxanue y4eOHOro Marepuasa

1

OTanmHOCTh TpoOBeneHHs padoT mo [00bde Taza u HedpTH. OCHOBHBIE TEXHOJOTHUECKHUE
napaMmeTpsl
NeOCTUPYEMBIX YTIIEBOJOPOJIOB (BS3KOCTh, IUIOTHOCTh, COKUMAEMOCTh, 00BEMHBINA KOXPDHUITUCHT).

Knaccudukaius ecTecTBEHHBIX PEKHUMOB pabOT 3ajlekeid B 3aBUCUMOCTH OT HCTOYHHKA
JIACTOBOU
SHEPIrUU.

Texaomorus HCKYCCTBCHHOT'O BOBI[GfICTBHSI Ha HG(i)TfIHI)Ie ITACTBI: 3aKOHTYPHOC U ITPUKOHTYPHOC
3aBOJJHCHHEC, HATHETAHUEC Ira3a, MCTOA THAPABIIMYCCKOTO pa3phiBa I1J1aCTa.

[ToBeiienue >3¢ppexTuBHOCTH PabOTH MPU3a00IHON 30HBI (METOIBI: XUMHUUECKUE,
TUAPOTIECKOCTPYITHOM nepdopaiuu ¥ TOprieUpOBaHUs CKBaXXUH). MeTo b1, OBBIIIAIOIINE
HedrerazooTaavy macToB (00padOTKa MOBEPXHOCTHO aKTUBHBIMH BEIIECTBAMU; METOIbI
HarHeTaHus B IUIACT YIJIEKUCIOTHI WM TEIJIOHOCUTENSI; METO bl BEITECHEHHE HEPTH paCTBOPOM
MIOJIMMEPOB MJIM PACTBOPUTEISIMHU; METOJ] BHYTPEHHETO TOPEHUS)

IIpakTHYeckue 3aHATHS

[Tpaktuueckas padota Ne 5 Bei6op pekrima paGoTsl HePTSIHOM 3a1eXu 1Mo TpaduKy W3MEHEHUS
roKaszarenei.

Tema 5
Ikemiayaranus HepTAHBIX U
ra30BbIX MeCTOPOXKIEHU I

Copep:xaHue y4eOHOIro MmaTepuaJja

®donTaHHBIH c110c00. CyTh TEXHOJOTHH, YCTPOWCTBO CKBAKUHBI, TIOCTOMHCTBA U HEJIOCTATKH
METO/1a.

1 | Komnpeccophslii crmoco6. CyTh 3paudT U ra3audT TEXHOJOTHH, YCTPOHUCTBO CKBa)KHHBI,
JOCTOMHCTBA M HETOCTAaTKH MeToaa. Cxema ra3nudTHOro 1ukia A006au HeTH
Hacocublit cnoco6. CyTh TEXHOJIOTHH, YCTPOMCTBO CKBaXKMHBI, JOCTOMHCTBA U HEJIOCTATKH METOAa
Ha3znaueHue u 2JIeMEHTHI YCThsl CKBaXXHHBI. DOHTAHHAS apMaTypa: TpyOHas TOJIOBKa, (POHTAHHAS
2 | enxa.

O6opynoBaH#e YCThsI CKBRXXHH MPH IKCIUTyaTallUU TITyOMHHBIX IIEHTPOOEKHBIX HIIM BUHTOBBIX
HacocoB. O60pyI0BaHNE YCThs MITAHTOBOW HACOCHOMW CKBAKUHBI.

IIpakTHYecKkne 3aHATHA

[Ipaktuyeckas pabora Ne 6 Bei6op criocoba 100brau HehTH 1 00yCTPONCTBA CKBAXKHIHBI.
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Tema 6 Coaepikanue yueOHOro MaTepuajia 12
Coop u noaroroska HegTn Haznauenue u 1ienm npoMbICIOBOM MOATOTOBKH HE(TH: Ha3HAYCHUE CTAIUH, HTanbl. Cxema u
HA NPpOMBICJ]IEe 1 | smeMeHTHI IIEHTPATM30BAHHOM CUCTEMBI COOPa U TIOJATOTOBKU HE(PTH. 4
PaboTa KOMITJIEKCHOM yCTaHOBKH MOATOTOBKH HedTH. Jlerasamus, o0eccoIuBaHue, 4
2 | o0e3BOKMBaHUE, CTAOMIN3AUN HEPTH.
TexHONMoTHs OYMCTKHU Ta3a OT MEXaHUYeCKuX mpumeceit. TexHnomnorus ocymenus raza. OtaeneHue
3 | cepoBonoposia. TeXHOIOTHSI OYUCTKH Ta3a OT YTIEKUCIIOTO rasa. 4
Tema 7 TpancnoprupoBka u | Coaep:kanue yueOHOro MaTepuajia 8
XpaHeHue He)TH U rasza VYcnoBus onpenensonie BbI00p TpaHCIopTa yriieBoA0po10B. TpaHciopTUpOBaHHE
1 YIIEBOI0POJIOB KEJNE3HOJOPOKHBIM TpaHCOpToM. TpaHcopTHpoBaHKUE YIIIEBOJOPOIOB BOIHBIM 2
TpaHcnopToM. IlepeBo3ka yrieBo10poJ0B aBTOMOOMIIBHBIM M aBUAaTPAHCIIOPTOM.
TpyOonpoBoOAHBIN TPaHCHIOPT: ONpeAeTIeHUe MOHATHS. JTanbl pa3BuThs. Kputepun nenenus
2 MarucTpaibHbIX TpyOoIpoBoIoB. [IpenmyiiecTBa u HeAOCTaTKU TPYOOIIPOBOAHOTO TPAHCIOPTA.
OcHoBHbI€ A51eMeHThI HeTeTpyOonpoBoAa. ['a30mpoBoabl 11 TPAHCTIOPTUPOBKH ra3a U Ira30BOro 2
KoHJeHcaTa. OCHOBHBIE 3JIEMEHThl MaruCTPAJIbHBIX Ia301POBOJIOB.
3 Xpanenue HepTH, HePTEMPOAYKTOB M raza. DKOJIOTHS U OXpaHa OKPYKAIOIIEH Cpeibl. 2
4 [Tpo6embl BO3HUKAIONTWE TIPU TpaHCTIOPTHPOBKe HeTH. [IpodunakTrka rugpaTooOpazoBanms 2
IIpakTHYecKkne 3aHATHS 2
[IpakTrueckas padota Ne 7 PacueT onTUMabHOTO JaMeTpa TPyOONpoBOAA M1l TPAHCTIOPTUPOBKHU
HedtH 2
Tema 8. IIpoueccobl Conep:xanue y4yeOHOro MmaTepuaJja 4
nepepadoTku HeTH Haznauenue HedrenepepadaThiBaloOmuX 3aBo10B. KpaTkas xapakTepuCTHKa COCHOBBIX IMPOIIECCOB
1 pH TI1yOOKOH TepepadoTke HeTH: MOAroTOBKa HEPTH K IepepadOTKe; MepBUYHAS U BTOPUIHAS 2
nepepaboTka HeTH; OUnCTKa HEPTEIPOTYKTOB.
Knaccudukanus MmetonoB BTopuyHON nepepaboTku. TexHomornyeckue mpoiecchl pa3ieneHus
2 HedTH B peKTHUPHUKAIIMOHHOU KonoHHe. Tepmuyeckuii kpekunr. Kokcosanue. [Tuponus. 2
Karanutnueckuii KpEeKUHT.
IIpakTHYecKkne 3aHATHS 2
[Ipaktnyeckas padota Ne 8 [IpoaykTsl nepepabotku HedTH. HedrenepapabarbiBaromiyie 3aBoabl
Pecrry6mmku Komu. 2
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CamocrosiTesibHast paboTa npu u3ydeHun pasaenaa IIM
- Cucremarnueckas mpopadOTKa KOHCIIEKTOB 3aHIATUH, yUeOHOH M CHIeIMaIbHON TEXHUYECKOH TUTepaTypHl;
- IloaroToBka K NpakTUYECKUM pabOTaM € UCHIOIb30BAHUEM METOAMUECKUX PEKOMEHAALNN MTPENo1aBaTes;

- [lonck nH(opMarii B MUHTEPHETE.

Tematuka pedeparosn:

- OCHOBHBIC TUTIOTE3bI MPOUCXOXKICHUS HEPTH U IPUPOJTHOTO ra3a 32
- UccnenoBanue CKBaXuH
- [loBbIIIeHHE HEPTEOTIAYH TITACTOB.
- Kagpel npeanpusitusi, poiib MHKEHEPHO-TEXHUISCKUX PAOOTHHKOB B HAYIHO-TEXHUICCKOM Pa3BUTHUH He(TETOOBIBAIOIIEH OTpaciIy.
Pa3nen 2 Du3nka He(pTIHOTO M ra30BOr0 MJIACTA 42/20/16/42
Tema 1. dusnueckue Conepxxanue y4eOHOro Marepuasa 2
npouecchl B mjacre du3nyecKue MPOIECCHl U SBJIICHUS B HE(TETa30BhIX TUTACTAX H UX POJIb B TEXHOJIOTHIX
YTJI€BOI0POIOU3BICUEHHUSI.
1 Pone ¢usukn mracra npu GopMHPOBAHUH MPUHITUITIOB U3YUEHUS, TPOMBIIIJICHHOH OIEHKH,
pa3paboOTKU U KOHTPOJIA 32 3PPEKTUBHOCTHIO YIII€BOJOPOION3BICUCHHS U3 HEAP 2
INopuas nmopona. [Topoaa-kosnekrop. [lopoma-uekosmnekrop. Poiabs kowiekTopoB B GopMUpOBaHUHT
He(Tera3oHOCHOTO IIJIacTa.
Tema 2. Copep:xaHue y4e0HOro MmaTepuaJja 2
IloaroroBka o6pa3uos Texnonorust oT60pa 006pa3LOB KEPHA U3 CKBAXKUHBI U MMOATOTOBKA €T0 K UCCIIEI0BAHUIO.
TOPHBIX MOPOJ K 1 | Kepuootbopuuku. 3rotosneHue u perucrpaius 00pas3ioB. JKCTparupoBaHue, Cylika 1 2
HCCJIEJOBAHMIO HaChIIEHUE 00pa3IoB KepHa.
JlabopaTopHble 3aHSITHA 4
JlaGopaTtopnas pabora Ne 1 DkcrparupoBanue oOpa3IoB KepHa 4
Tema 3. Conepxanue y4eOHOro Marepuasa 2
I'panyjaomerpuyeckuii ['panynomerpuyeckuii coctaB ropHbIX mopod. CUTOBOM aHaIN3 TPaHyIOMETPHUUECKOTO COCTaBA.
COCTAaB FOPHBIX MOPOJ 1 CenuMeHTaIMOHHBIN aHAIN3 TPaHYJIOMETPUUECKOTo cocTaBa. 3akoH Crokca (popmyna). YcnoBus
IPUMEHUMOCTH 3akoHa CTOKca Ui ONpe/ieNieHus: TPaHyJIOMETPUYECKOTO COCTaBa TOPHBIX MOPO/I. 2
Crenens (k03 PpUIIMEHT) HEOTHOPOTHOCTH 3€PEH MOPO/IBL.
JlabopaTopHble 3aHATHSA 4
JlaboparopHas pabota Ne 2 OnpeneneHne rpaHyI0METPUIECKOTO COCTaBa TOPHBIX OPO/T 4
Temad. Coaepikanue yueOHOro MaTepuajia 6

KosutekTopckue cBoiicTa
TOPHBIX MOPOJ

ITopuctocTs ropusix nopoA. Buel nopucroctu. KosddunmenTsl oTKpbITOM, 001meH, 3¢ heKTHBHON
nopUcTOCTH. POpPMBI TyCTOT. XapaKTEPHBIE MONEPEYHBIE Pa3MeEphl KAMIUIIPHBIX KaHAJIOB U
Jpyrux nyctoT. PeanpHble 3HaUeHHs KOAQPHUIMEHTOB MOPUCTOCTH NOPOJ pa3padaTbiBaeMbIX
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3anexert (MecTopoxkaeHuii). OnpeaeneHue OTKPHITONH OPUCTOCTH BECOBBIM M 00ObEMHBIM 2
Metoamu. OnpeesieHre MoJHOKW MOPUCTOCTH MeToAoM Menbuepa.
[IponuiiaeMocth TOpHBIX TOPoI. Buabl nporunaemMocty. KoshduimeHTs U e IMHULIBI H3MEPEHUS
2 | ko3 dunuenta abcomoTHON U (pa3oBoit mpoHHUITaeMOcTH. Heo THOPOJHOCT KOJUIEKTOPOB 110
POHHUIIAEMOCTH. AHU30TPOIHUS KOJUIEKTOPOB, K03(duiimenT anuzorponun. PeanbHpie 3HaueHUS
Kod(pduImeHTa adCoMOTHOM 1 (Ha30BOY MPOHHUIIAEMOCTH ITOPOJ] pa3padaTHIBACMBIX 3AJICIKEH 4
(mectopoxaenuii). CBa3b NPOHUIIAEMOCTH U IOPUCTOCTH.
JlabopaTopHble 3aHATHA 12
Jlaboparoprass pabora Ne 3 OrmpeiencHre OTKPBHITOW TMOPUCTOCTH TOPHBIX TIOPOJ CIIOCOOOM 4
B3BemmBanus metoioM . A. TIpeoOpaxkenckoro
Jlabopatopnast padota Ne 4 OmnpeneneHue NPOHUIIAEMOCTH TOPHBIX TMOPOJ TPH CTAIMOHAPHOU 4
dbunpTpanuu Ha ipubdope «Jlapcumerpy»
IIpakTHYecKue 3aHATHS
[MpakTudeckas padora Ne 9 Pacuer xoadduimeHTa MpoHUIIAEMOCTH W3 3akoHa Jlapcu 1o 3aJaHHBIM
3Ha4eHusIM. Pacuer koadduiimeHTa OTHOCHTETBHON TPOHUIIAEMOCTH 2
ITpaktudeckas pabora Ne 10 Pacuer koaddunmenTa mopucTocTs 1o 3aJaHHBIM 3HAYCHUSIM 2
Tema 5. Coaep:xaHue y4eOHOro MaTepuaja 4
dusnyeckue CBOMCTBA VY nenpHasi HOBEPXHOCTh TOPHBIX MOPOA. [ITIOTHOCTH TOPHBIX OPOA. YTIPYroCTh, IPOUYHOCTh HA
TOPHBIX NOPOJ C)KaTUe U Pa3phIB, TNIACTHYHOCTH. ['opHOE maBiieHre. CKUMaeMOCTh TOPHBIX mopo. [lomsydecTs,
penakcarusi, IIaCTHYHOCTh. MEeTO bl ONPEICTICHHSI MEXaHUYECKUX CBOMCTB TOPHBIX TIOPOJI.
1 | HopmanbHOe 1 KacaTenbHOE HapsbKkeHust. HanpspkeHHOe COCTOSIHUE TOPHBIX MTOPOT B
OKOJIOCKBXMHHOM IPOCTPaHCTBE. MeXaHMUYECKOe B3aUMO/JICHCTBHE CKEJIeTa IJIacTa C 4
HachInaonmMu ero ¢monaamu. [lnacroBoe gaBnenne u 3G HEeKTUBHBIC HAPSHKCHUSI.
YnpyroemkocTh HeTerazoBoro iacra. JlegopManmoHHbIe IPOIIECCHI B TIPOYKTUBHBIX TUIACTAX
IIpU UX pa3paboTKe.
IIpakTHYecKHe 3aHATHS 4
[Ipaktuueckas paborta Ne 11 Pacuer koadduiinenTa c:xuMaeMoCT TOPHOM MTOPOIbI 2
[IpakTuueckas pabora Ne 12 Pacuer ko3duiirenTta mioTHOCTH HOPOI O 3aJaHHBIM 3HAYCHHSIM 2
Tema 6. Coaepikanue yueOHOro MaTepuaJjia 2
AKycTHYECKHE U TeII0BbIe AxycTHueckue cBOKMCTBa TOpHBIX Mopo. [IpononsHble u nonepeunbie BOMHBL. KoadduumenTts
CBONCTBA FOPHBIX MOPOJ oTpaxkeHHsl U 3aTyxaHus. DakTOPHI, BIUSIIONINE HA aKyCTUIECKUE CBOMCTBA TOPHBIX MOPOJT
1 | (naBneHue, TeMIeparypa, HaChIIIIEHHOCTh, CTPYKTYpa U TEKCTypa TOPHBIX Mopo ). TemnmoeMKoCTs. 2

TeHHOHpOBO,Z[HOCTB. TeMHepaTYPOHPOBOI[HOCTB. Metoasl ONPCACIICHHNA TCIJIOBBIX CBOICTB
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TOPHBIX ITOPOI.

Tema 7.
DU3NKO-XUMHYECKHE
CBOJCTBA MJIACTOBLIX
JKMJAKOCTEN U ra3oB

Conepxxanue y4eOHOro Marepuasa

12

Hedtenaceimennocts u Metonsl ee ompenenenus. CoctaB HedTH. DU3NKO-XUMUYECKHE,
TEIIOBbIE

U JIEKTpUYECKUE CBOMCTBA u1acToBoi HePTH. [ImoTHOCT. CioCOOBI OnIpeAeeH s TNIOTHOCTH

1 HedTu. Bsaskocts. CriocoObl onpenenenns BI3KocT HeTu. Peosornueckne xapakTepuCcTUKH
Hepred. CraTtuyeckoe HampspkeHue ciaBura. llpubGopbl ans M3ydeHHs CBOMCTB HEPTH.
CKBaXWHHBIE

npo6ooToopHUKU. PacTBopuMOCTh Ta30B B He(TH. J[aBieHre HaCchIIEHUs] HEPTH ra30M. 3aKOH
I'enpu. BansiHue ra3oHachIIEHHOCTH Ha (PU3UKO-XUMHUUECKHUe cBOMcTBA HEPTU. CIKUMAEMOCTh,
00beMHBIN KoahbuueHT 1 ycaaka HedTu. KpuBas pasrazupoBaHus J1aCTOBON HEPTH.
AHOMaJIbHO-BSI3KHE HEPTU U X CTPYKTYpHO-MEXaHNUECKHUE CBOMCTBA. PeanbHble 3HaUeHUs
IJIOTHOCTH U BA3KOCTU HedTel.

Knaccudukanus 3anexeit HeTH U ra3a B 3aBUCHMOCTH OT YCJIOBUHN 3aJIeTaHUs. DJIEMEHTAPHBIA U
2 rpynmnoBo# coctaBel HePTH. AcanbTo-cMoaucThie BemecTtBa HedTH. [lapadunasr HedTH.

CocTtaB NpUpOAHBIX U MOMYTHBIX ra30B. OCHOBHBIE CBOMCTBA ra3a. [lToTHOCTH. Bs3kOCTh.
Kputnueckue u npuBeeHHbIe TapameTpsl ra3a. KoahGumueHTsl cCBepXCKMMaeMOCTH rasa.

3 3aBHMCHMOCTB CBOMCTB raza OT €ro COCTaBa, JIaBJICHUs U TeMITepaTyphl. Biiarocoaepxanue rasa.
PeanbHble 3HaUEHUS TUIOTHOCTH U BSI3KOCTHU T'a30B. [lomyTHBIN HedTAHOM Ta3. Y CIIoBHs
00pazoBaHus KPUCTAJUIOTHAPATOB B IPUPOTHOM raze. Y paBHEHHE COCTOSHUS PEAIbHBIX Ia30B.

CocTaB IJ1aCTOBBIX BoJ. IImoTHOCTE. BS3KOCTb. CXKMMaeMOCTb. TepMquCKoe pacIupCHUC.
MI/IHepaJ'II/ISaI_[I/IH. BJICKTpOHI)OBOI[HOCTL. PaCTBOpI/IMOCTB MNPpUPOAHLIX I'a30B B IUIACTOBOM BOJC.

4 Bnusuue naBnenus u TEMIICPATYpPhI HA (1)14314%01(1/16 CBOMCTBA INIACTOBBIX BOJ.
TepMOI[I/IHaMI/ILIeCKI/IC u (I)I/I?»I/IKO'XI/IMI/IIIGCKI/IC YCIOBUA KpUCTAJUIU3aIUN COJIeH 13 MJIAaCTOBBLIX BOJI.
KecTkoCcTh M KHCIOTHOCTD IIJIACTOBBIX BOJ. CocrostHue 0CTaTOYHOM BOJbBI B ITPOAYKTUBHBIX
KOJUICKTOpax

IIpakTHYecKHe 3aHATHA

ITpaktuyeckas padora Ne 13 JlabopaTtopHble METO bl ONPEIEIECHUS BA3KOCTH HEPTH

IIpaktnyeckas pabora Ne 14 JlabopaTtopHble METO/Ibl ONPEAETIECHUS TUIOTHOCTU HEPTH

ITpaktuyeckas padora Ne 15 Pacuet ko3¢ uirienTa BI3KOCTH HeTH MO 33JaHHBIM 3HAYEHUSIM.

IIpaktuyeckas pabora Ne 16 [ToctpoeHne KpuBoil 3aBUCUMOCTH BS3KOCTH OT TEMIIEPATyphl

NININ|N| O
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Tema 8.
da3oBbIe COCTOSIHUA

Conepxanue y4eOHOro Marepuasa

1

Cxema (a30BBIX MpeBpaIleHUil 0JHOKOMIOHEHTHBIX crcTeM. Da3zoBbie Mepexoibl B HEPTH, BOJC
u

yIJ1€BOJOPOAHBIX CHCTEM 2
rase.
Tema 9. ConepxxaHue y4eOHOro MaTepuaja 4
IloBepxHOCTHO- [ToBepXHOCTHOE HATSKEHUE HA FPAHULIAX PA3ENIOB CPEL, 3aBUCUMOCTD €0 OT poJa (JIroua0B,
MOJIeKYJ/ISIPHbIE CBOCTBA MUHEpaJlM3allui, COCTaBa, JAaBJIEHUS U TeMIlepaTypbl. MeTo1bl OlpeieleHHsl TOBEPXHOCTHOTO
IUIACTOBBIX CHCTEM 1 HATSDKEHUS Ha TPAHMIIE JKUJKOCTh-)KUIKOCTD, KUJAKOCTh-Ta3. CMauuBaeMOCTh TOPHBIX TIOPOJI-
KOJUIEKTOPOB He(THu U raza. ['napoduiababie U ruipodoOHbIe TOPHBIE TOPO/Ibl. 3aBUCUMOCTh
CMauyMBaEMOCTH OT JABJICHUS, TEMIIEPATYPHI, POAa KHUIKOCTH U THIIA TIOBEPXHOCTH. PoIb 4
CMauMBaEMOCTH TOPHBIX OPO]] KOJUIEKTOPOB MTPH BHITECHEHUH HE(PTH ¥ ra3a BOJOH.
Tema 10. Conep:xaHue y4eOHOro Marepuaja 6
MexaHu3M BbITeCHEHHUS [ToBepXHOCTHBIE SBJICHUS TTPH (PHIIBTPAIMN TUTACTOBBIX JKUIKOCTSH W IPHUYUHBI HAPYIICHUS 3aKOHA
He()TH U ra3a u3 NOPUCTOM 1 | Hapcu. OOmias cxema BBITECHEHUS U3 IJIacTOB HedTH BOoM 1 razoM. HedreoTnaua mimacTos.
cpeasl lMazootnaua mactoB. 3aBUCUMOCTD HE()TEOTIAUN OT CBOMCTB HEPTH U CKOPOCTH BHITECHEHHS 2
HedTH BOIOM.
2 | ®usnueckre OCHOBBI BRITECHEHMS HE(TH U Ta3a U3 MOPUCTHIX cpefl. PexuMbl paboThl HEDTIHBIX
3asiekend. PesxuMbl pabOThI Ta30BBIX M TA30KOHICHCATHBIX 3aJICHKEH. 2
3 | ®uznueckue IpoIecchl, MPOUCXOIAUINE B MJIACTE MIPH BHITECHEHUH BHICOKOBSI3KUX HE(PTEH.
2
IIpakTHYecKHe 3aHATHS 4
[Tpaktuueckas padorta Ne 17 Onpenenenue koddduimenta HedTEHACHIIICHHOCTH Fa30HACKIIIICHHOCTH 2
[Ipaktrueckas padorta Ne 18 Pacuer koaddunnenra HepreoTsaun, ra300TaIauu 2
CamocrosiTesibHas padoTa npu u3yyenuu pasjgena IIM
- Cucremarnueckasi mpopaboTKa JICKIIHA; 42
- [logroToBka K 3amure 1a00paTopHbIX padoT;
- [louck nHpopManuy B MHTEPHETE 10 HOBEUIITUM TEXHOJIOTUSIM UCCIIEIOBAHMS KEPHOB U IIACTOBBIX KUAKOCTEH.
TemaTuka pedeparos:
1 3aBMCUMOCTb IPOHUILIAEMOCTH OT MOPUCTOCTH.
2 BnusiHME TUTIa CMAQUMBAaEMOCTH MOPOABI Ha (pa30BbIe MPOHUIIAEMOCTH.
3 ®a3oBble nepexo/ibl acPaabTeHOB B HEPTSX.
4 Peosiornyeckre CBOMCTBA BHICOKOBSI3KMX He(Teil.
Paznen 3 | Moa3emuas ruapoMexaHnKa 40/20/-/26
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Tema 1. BBegenue B
MOA3€MHYI0 THAPOMEXAHUKY

Conepxanue y4eOHOro Marepuasa

Ob6nactu npuMeHeHUs IOJ3eMHOM THAPOMEXaHUKH TPU pa3paboTKe HEPTIHBIX U Ta30BBIX
MECTOPOXKJICHHIH. Moen pUabTparMOHHOTO TEYESHUS U KOJUIEKTOPOB. Moenb (GHiIbTPallMOHHOTO
TeyeHus. [lonsaTue cromuou cpeapl. TepmoauHaMuueckue yciaoBus. MoaenupoBaHue 1o
BPEMEHU M MPOCTPAaHCTBY. Bupl Moaeneii mo crenenn cxxumaemocTh. [lonsaTue o MHOTOa3HBIX
cucreMax. Peoslornueckue monenu. Mojenu KomiekTopoB. I'eomerpudeckue Mmoaenu
(xmaccuduranys KOJUIEKTOPOB MO BUAAM ITyCTOTHBIX MPOCTPAHCTB; UICATH3UPOBAHHBIC MOICIH
MOPUCTBIX Cpell; PUKTUBHBIN U UE€ATbHBIN TPYHTHI; UACATU3UPOBAHHBIE MOJIENN TPELIMHOBATO -
MOPUCTBIX cpef). MexaHndeckue MoJIesu (PEoIOrnYecKrue MOJIEIH FTOPHBIX MOPOJI; H30TPOIIHbIE U
AHU3O0TPOTHBIE cpebl). MoenupoBaHue MpoIeccoB (GUIBTPAIIUN TIPU pa3padoTKe
MHOTOIUTACTOBBIX MECTOPOXKACHUN U MPU IPUMEHEHUN HOBBIX METO/0B MOBBIIIEHUS TOJHOTHI
W3BJICUEHUS HEPTU U Ta3a U3 HeIp.

Tema 2. 3axoHbl
puasTpanun

Conep:kanue y4e0HOro MaTepuaJia

[Topucras cpena. Ckopocts GunbTpanuu. PU3NYECKHil CMBICT CKOPOCTH GHIIBTPAILIUH U CPAaBHEHHE
C UCTUHHOM CKOPOCThI0. JInHEelHbIN 3aKkoH ¢GuibTpanuu Jlapcu (3amuchk 3aKoHa 4yepe3 CBA3b
Harmopa ¢ pacxoJiOM U 4epe3 CBA3b CKOPOCTH C JaBieHueM; nuddepeHnranbHas 3annuch 3aK0Ha;
K03 urmeHT GUIbTpaIuu 1 €ro CBA3b C MPOHUIIAEMOCTHIO; Pa3MEPHOCTh OCHOBHBIX
(UIbTPAIMOHHBIX TAPAMETPOB B METPHUUECKUX M CMEIIaHHOM cucTeMax eAuHHUIL). ['paHuiibl
MPUMEHUMOCTH 3aKoHa Jlapcu (ycnoBus coOnmoaenns 3akoHa [lapcu; ¢puszndeckoe 0ObsICHEHUE
NPUYUH HapyLIEHUs TMHEHHOCTH 3aKOHa (PUIBTpallMU; KOJIMYECTBEHHAs OLleHKa 00IacTu
npUMEHUMOCTH 3aKkoHa [lapcu. Henvnelinble 3aKOHBI (GHIIBTPAIUN).

TpemmuoBaras cpena. JIMHEHHBIN 3aKOH QUIbTpaIK (IPOHUIIAEMOCTh TPEITHHOBATHIX CPE];
3aBHCHUMOCTD TIPOHUIIAEMOCTH OT JaBJICHUS; TPAHUIIBI IIPUMEHUMOCTH JIMHEHHOTO 3aKOHA
¢dunpTpanun). HenuaeiHple 3aK0HBI (PHIIBTpAIIMU JIJIs TPEIIMHOBATHIX cpel (00aacTu
NPEUMYIIECTBEHHOTO HAPYIICHUS IMHEHHOTO 3aKOHA B TPEIIMHOBATO-TIOPUCTON CpeIe).

IlpakTHyeckue 3aHATHSA

ITpaktuyeckas padora Ne 19 Pacuet koadpdunmenta GuiabTpayu U K03p(UIeHTa NpOHUIAeMOCTH.

IIpaktnyeckas pabora Ne 20 Pacuer neiicTBUTENIbHOM CKOPOCTH M (PUIBTpAIUU

NN N

Tema 3. YcranoBuBmasics
OJHOMeEpHas (PUJIbLTPALUSA

Conepxanue y4eOHOro Marepuasa

1

YcTaHoBHUBIIEECS IJIOCKOpaAUAIbHOC JIBUIKCHUC HECXKMMAaEeMOU )KMAKOCTH U HACaJIbHOIO ra3a
IIpr JIMHEMHOM 3aKOHE (I)I/IJIBTpaI_II/II/I. CxeMa ¥ 0COOCHHOCTH JABHIKCHHA.

ITokazarens (pOpMBI YCTAHOBUBIICTOCS MMOTCHIUAJIBHOTO OJHOMCPHOI'O ITOTOKA. IloTenuuanbHbIE
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¢byHKIMU (HeC)KMMaeMasi )KUAKOCTh U Hele(hOpMUPYEMBIH I1acT, HEC)KMMaeMasi )KUAKOCTb U
TPEUIMHOBATHIN IIJIACT, YIIPYras *)UAKOCTh U Hele(hOPMUPYEMBIH IJ1aCT, COBEPIUICHHBIN T'a3 U
2 HeehopMUpPyeMbIil IIIacT, pealbHbIN ra3 U Hele(hOPMUPYEMBIH 1ACT).

HccenenoBanue m10CKo-paguabHOIO TEUEHU. TedeHne HeCkKMMaeMOM JKUIKOCTH Yepes
Hene(opMUPYEMBIi M1acT (BUI KPUBBIX U3MEHEHHUS JAaBIICHHUS U €T0 IpaJueHTa, popmyia

3 Jronton, nHAMKATOpHAs IMarpamma, Ko3(p@UIHUeHT IpoAyKTUBHOCTH U €T0 pa3MEpPHOCTb,
BOPOHKA JETIPECCHUH, IEIPECCHUsl, XapaKTep 3aBUCUMOCTH J1e€0MTa OT pajuyca KOHTypa). TeueHue
KUJKOCTHU 4epe3 TPEIMHOBATBIN IIACT.

[TorennmansHOE ABMKEHUE YIPYTOH )KUIKOCTH uepe3 HeaehopMUPyEeMbIH TIIacT (JIUHEHHO
CBSI3aHHBIE MTAPaMETPBhI, OTIMYNE OT HECKUMAEMOM KUJIKOCTH, YCIOBUS BOZMOKHOCTH
MPEHEOPEIKECHUSI CKUMAEMOCTBIO JKHUIKOCTH). TedeHrne COBEPIICHHOTO ra3a yepe3

4 HenehopMUpPyEeMbIi TIIaCT (CPAaBHUTEIBHBIN aHAIN3 U3MEHEHHS TTapaMeTPOB TCUCHUS U
WHJIMKATOPHOM IMarpaMMbl ¢ HEC)KMMAEMOU KUIKOCTHI0). PeasbHbIN Ta3 U HeaepopMHUPYEMBIi
macT (001acTH UCTIOIB30BAHMS IO IABJICHUIO M JISTPECCUH, OTIINYNE WHINKATOPHOU
3aBUCHUMOCTH OT COBEPIICHHOI'0 T'a3a, XapakTep U3MEHEHUs 1e0uTa OT 1eOuTa COBEPIIEHHOTO
rasa).

Hecxxnmaemast )HIKOCTh B Hele(hOpMUPYEMOM IIIacTe (BUI OCHOBHOTO YPaBHEHHS, OTIINIHE
WHIMKATOPHOM 3aBUCUMOCTH, KPUBOH pactpeeeHUs JaBlICHHsI U BOPOHKH JCTIPECCHU OT 3aKOHA
5 Hapcwu). UneanbHsliii ra3 B HepehopMupyeMoM miacte (OTIMYHE HHANKATOPHON 3aBUCHMOCTH,
KPHBOH pacnpeziesIiCHHs JaBJICHU U BOPOHKH Jerpeccuu ot 3akoHa [lapcu). OmHopoaHas
HEC)KUMaeMas )KHJIKOCTh B IeopMHUpyeMOM Tuiacte (0COOCHHOCTH WHANKATOPHON
3aBHCUMOCTH). M ieanibHBbIii Ta3 B 1eOopMHPYEMOM  IIIacTe (OTIMYNE HWHANKATOPHON
3aBHCHMOCTH OT HEC)KMMAEMOU KHJIKOCTHU B Ie()OPMHUPYEMOM IIJIaCTe).

IlpakTHyeckue 3aHATUA

ITpaktnueckas paborta Ne 21 Pacyer neburta ckBakunbl o dopmyne Jlromoun .

ITpaktuueckas paborta Ne 22 Omnpenenenue Hapyuienus 3akoHa Japcu

Tema 4. [Iputok K
COBEPIICHHON CKBAaKUHE.

Conepxanue y4eOHOro Marepuasa

NINNA

(DI/IJ'ILTpaI_[I/IOHHHﬁ IIOTOK OT HarHeTaTeJIbHOW CKBAaKUHE K 3KCHHyaTaHHOHHOﬁ. HpI/ITOK K
COBGpIJ.ICHHOfI CKBa>XHHC. HpI/ITOK K I'pyHIIi€ CKBAKUH C YIAJICHHBIM KOHTYPOM ITHUTaHHA. HpI/ITOK
1 K CKBa>XHWHC B IJTaCTC C HpHMOJ'II/IHCI\/’IHBIM KOHTYPOM IIUTAHUA. HpI/ITOK K CKBA)>XHWHC,
pacnonoxceHHoﬁ BOIM3U HCHPOHHHaeMOﬁ HpﬂMOHHHCfIHOfI T'paHUIIbI. HpI/ITOK K CKBA)KXUHC B
IJ1aCTC C MPOU3BOJILHBIM KOHTYPOM IMUTAHUS.

IIpakTHYecKHe 3aHATHA
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ITpaktuyeckas pabora Ne 23 Pacuer nebuta He(TSIHON THAPOCOBEPIICHHON CKBAYKUHBI 2
ITpakTudeckas paborta Ne 24 Pacyer neburta ra3oBoii COBEPIICHHONW CKBAKUHBI 2
Tema 5. Ilpurok xkuakoctu | Cogep:kaHue yueOHOro MaTepuajia 8
K HeCOBEpPIIEHHbIM H Bunel HecoBepiieHcTBa CKBaXKuH. HecoBepIIeHCTBO 0 CTENEHU BCKPBITUS U 110 XapaKTepy
TOPU30HTAJIBHBIM 1 BCKpBITHS 1acta. CkuH-3¢dexrt. MaTeHcHpukanus ckBaxuH. [Iputok duronga k 4
CKBaKHHAM TOPU30HTAJIBHBIM CKBaXMHAM. DUIIbTpallMOHHBIE COIPOTHUBIIEHUS! HECOBEPIIEHHBIX CKBAYKUH.
[IpuTOK K HECOBEPILIEHHBIM CKBa)KMHaM. J[€OUT HECOBEPILIEHHOM CKBaKUHBI € UCIOJb30BAaHUEM
2 JOTIOTHUTEIbHBIX (QUIIBTPALIMOHHBIX CONPOTUBIEHUN. [IpuBeieHHbIN paanyc coBepILIEHHOM 4
CKBAYKHHBI.
IIpakTnueckune 3aHATHS 4
[Ipaktuyeckas padora Ne 25 Pacuer neburta He(TSHOM CKBaKMHBI HECOBEPIIEHHOH 110 CTETICHH 2
BCKPBITHS
[Ipaktudeckas padora Ne 26 Pacuer nebuta He(TSIHOW CKBaYKHHBI HECOBEPIICHHOH 110 XapakTepy 2
BCKPBITHS
Tema 6. HeycranoBuBieecs | Coaep:xaHue y4eOHOro Marepuaja 4
ABMKEHHE YIPYroi Yrpyruii pexxum 11acta u ero oco0eHHocTH. Martemarudeckasi MOJENb HEYCTaHOBUBIIIEHCS
KUJAKOCTH M ra3a Bynpyrom |1 | ¢uibTpanuu ynpyroi ®HuAKoCTU B ynpyrom miacte. OqHoMepHble GHIbTPAIHOHHBIE TOTOKH
miacre yIpyroi ;kUIKOCTH. TOUHBIE pelIeHus] ypaBHEHUS b30IpoBoAHOCTH. OCcHOBHas popmyna 4
TEOPUH YIIPYroro pexkruma. MeTos nociie1oBaTeIbHON CMEHbI CTAIMOHAPHBIX COCTOSHUIA.
Tema 7. /IBu:xenne rpanunbl | Conep:kaHue y4eOHOT0 MaTepuasia 2
pasjena nNpu B3aMMHOM [TnockopaauansHOe BeITecHEHHE HedTH BooH. Pactipenenenue qapnenus. Y CTOWYMBOCTD 2
BBITCCHCHHH KHKOCTEi. 1 | nBMXKEHHS TpaHMIIBI pa3Jiena KUIAKOCTEH.
Tema 8. OcobGennocTn Conep:xaHue y4e0HOro MmarepuaJja 2
puabTpanun Peonornueckue cBoiicTBa GuIbTpYrOIIUXCS XuaAKoCcTeH. Kitaccudukaris HeHbIOTOHOBCKHIX
HEHbKTOHOBCKOM KUAKOCTH KUAKOCTEH. 3aKOH (PUIBTPAIIMH BA3KOIIJIACTUYHON KHUAKOCTH B UI€aIbHON MOPUCTOM Cpee.
1 | IlnockopanuanbHBIN (UIBTPAIIMOHHBIN MOTOK BSI3KOIUIACTUYHOM kuIKkocTH. OOpa3oBaHue 2
3aCTOMHBIX 30H MPHU BHITECHEHUH He()TH BOJOH. YUeT ABJICHUH 3aMa3IbIBaHUsI B TEOPUH
(dbunpTpanuu
Tema 9. UnTeppepenuns Coaepikanue yueOHOro MaTepuajia 2
CKBaKMH KonnuectBeHnHas orieHka 3¢ dexta nHTephepeHn CKBaKUH.. [IpUTOK MKUAKOCTH K CKBaOXKHHE
BOJIM3M NPSMOJIMHEHHOM HEMPOHUIIAeMOM IpaHULBl U MeXay copocamu (kiuH). [Tputok k
1 CKBa)XMHE B IUIACTE C MPSAMOJIMHENHHBIM KOHTYpOM NUTaHus. [IpUTOK K 6€CKOHEUHBIM LIENOYKaM U
KOJIBLIEBBIM OaTapesM CKBaXHH. MeTo]1 0TOOpakeHUsl HCTOUHUKOB M CTOKOB.IIpUTOK %HIKOCTH 2

K I'pylnIie CKBa>XHMH C YIaJICHHBIM KOHTYPOM MU TAaHUSA
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HpaRaneCRne 3aHATUSA

[Ipaktuyeckas pabora Ne 27 PacueT BHYTpEHHETO SKBUBAICHTHOTO (DHIIBTPALMOHHOTO COMTPOTHBIICHHS 2
psiia CKBaXKHH
[TpakTraeckas padborta Ne 28 Pacuer neburta ra3oBoii CKBaKHUHBI, PACIIONOKEHHON Y IPSIMOJIMHEHHOTO
KOHTYpa UTAaHUSI M HENPOHHUIIAEMOW TPAHHIIBI 2
CamocTosiTe1bHAsi paboTa npu u3yyeHuu pasaeaa [IM
- Cucremarnyeckasi mpopadOTKa KOHCIIEKTOB 3aHATUH, y4eOHOH M CHIEIMATbHON TEXHUYECKOH JTUTEePaTyphl
- [ToaroToBKa K MPaKTHYECKUM paboTaM C HCIOJIB30BAHUEM METOIMYECKUX PEKOMEHIAINH MPeTio1aBaTelis 26
- OopmIieHne MpaKTHUECKUX PadOT, OTYETOB U MOJITOTOBKA K UX 3aIUTE
Temaruka pedeparon:
1 UccrienoBanne CKBaKUHBI TIPU CTAITMOHAPHBIX PEKUMaX PaOOTHI
2 ITpUTOK )KHJIKOCTH K CKBa)KHHE ITPU HapYyIIEHUH 3aKoHa [lapcu.
3 3aBHUCUMOCTb MAPaMETPOB KUJIKOCTH, I'a3a U MMOPUCTON CPENBI OT JTABICHUSA.
4 MonenupoBaHue IPOIECCOB pa3pabOTKHU U MJIACTOB.
Pa3nen 4 Pa3padoTka HeTSIHBIX ¥ TA30BBIX MECTOPOKIEHU I 220/152/-/187
Tema 1. Conep:xaHue y4eOHOro Marepuaja 18
I'eosioro-¢pusnyeckas XapakTepucTUKa reoJoruueckoro crpoenus. KomiekTopckue cBOKWCTBa MPOAYKTUBHBIX 4
XapaKTepuCcTHKA 1 | xomnekropoB. PUNKO-XUMUYECKHE CBOWCTBA IIACTOBBIX (DIIIOHU]IOB.
MeCTOPOKIeHNH HePTH U
raza Xumuyeckuit coctaB HepTH U raza. KomnoHneHTHbI cocTaB HedTH U ra3za. OpakinOHHBIN cocTaB
2 | vedru. Knaccudukarnus nedreit mo coaepxanuto cepsl, mapaduna, cMoi. Pazmuune B cBoicTBax 4
IUIACTOBOM M pa3ra3upoBaHHON HEDTH.
3 | HaBnenue HacwiuieHus Hedtu razom. Hedre- ra3o- 1 BOAOHACKHIIIEHHOCTH KOJIJIEKTOPOB. 2
[TonyTHsIit HedTaHOI ra3. [Ipupoansblii ra3. ['a3 1OMOTHUTENBHBIX HCTOYHUKOB. DH3NYECKHEe
4 | cBoiicTBa MOMYTHOTO HE(PTAHOTO raza. YpaBHeHHE COCTOAHUS ra3oB. ['a3oHeTaHAas 3a5ekKb 4
5 | IlnacroBoe naBneHue u Temmneparypa. [IpuBenenHoe gaBieHue. 2
6 | Ycnous 3aneranus Hetu B HeDTAHBIX 3anexax. Kanumispasie 3¢ (ekThl npu BEITECHEHUU HEPTH 2
IIpakTHYecKne 3aHATHS 12
[Tpaktuyeckas padora Ne 29 Pacuet ko3¢ pulirieHTa cxXuMaeMoCTd HeTH 2
[Tpaktuyeckas padora Ne 30 Pacuet npuBeIeHHOTO J1aBIeHUs A1 He(QTIHONW CKBaXKHHBL. 2
IIpaktuyeckas pabora Ne 31 Pacuer cpeiHero naBiieHUs 10 3aJI€KH 2
[Tpaktuyeckas pabora Ne 32 PacueT cpelHEeB3BELICHHOIO JIaBJIECHUS 10 00beMy I1acTa 2
ITpakTudeckas paborta Ne 33 Omnpenenenue 3a00MHOTO JaBJICHUS N0 TABJICHUIO HA YCThE IS 2
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OCTAaHOBJIEHHOMN CKBAYKUHBI

[Tpaktuyeckas padora Ne 34 Onpenenenue H3MEHEHUS IABJICHUS IO CTBOJIY CKBKUHBI 2
Tema 2. Coaepikanue yueOHOro MaTepuajia 2
3anacel HedTH M ra3a Knaccugukamnus 3anacoB Hedtu u raza. OCHOBHBIE METO/IBI ITOJICYETA 3aTaCOB HE(TH U Ta3a. 2
1 Koadduuument u3pneuenus: Hehtu u rasa.
IIpakTHyeckue 3aHATHA 4
[TpakTudeckas padora Ne 35 Pacyer reosiorndeckux 3amacoB HEPTH 2
[Tpaktuueckas padota Ne 36 Pacyer 3anacoB He(TH U raza 00bEMHBIM METOJIOM 2
Tema 3. OcnoBuble nousitusi | Coep:kanue y4ueOHOro MmaTepuajia 6
pa3padoTKH HePTAHBIX U [Topoasi-komnexTopsl. 3aexs. MecTtopoxieHue HeTssHOE U razoBoe. Kiaccuduxarus
ra3oBbIX MeCTOPOKIACHU I MECTOPOKJICHUH 10 BEIMUMHE U3BJIEKaeMbIX 3anacoB. [1o kauecTBy HE(TH, IO F€OJOTUIECKOMY 4
1 | crpoenuto. Knaccuduxaius ra3oBbIXx MECTOPOKICHHUH B 3aBUCMMOCTH OT COCTaBa U CBOMCTB
Hacelmaoumx ¢Gaouaos. [IpoMblieHHbIE CKOTUIEHUS YTIIEBO0po10B. PezepByp. Buibl
pesepByapoB. JloBymiku HeQTH U ra3a. Buasl noBymek. @opMupoBaHue JOBYLIEK HEPTH U rasa.
[Topo 1bI-IOKPBINIKH.
2 | CkBaxwuHa. Bunpl ckBaxuH. O0beKT pa3paboTku MecTopokaeHus. Cucrtema pa3paboTKH. 2
IIpakTHYecKkne 3aHATHS 6
[TpakTrueckas padota Ne 37 Pacyer nebuta CKBaXKHHBI ITPU AKCILIyaTaIllMX TPEX MPOIUIACTKOB Pa3HOM 2
MIPOHUIIAEMOCTHU
[Tpaktrueckas padota Ne 38 Cxematuzarnus hopM 3aJIeKU 2
[Tpaktrueckas padota Ne 39 Ilputok xuakoctu k ckBaxune. @opmyna Jromron. Pacyer 0CHOBHBIX 2
roKaszarenei
Tema 4. Conep:xaHue y4eOHOro MaTepuaja 10
Pexumbl padoTel HeTsiHbIX | 1 | Buapl miacToBoi sHEpruu, 1eHCTBYIONEH B HEPTIHBIX U Ta30BBIX I1acTax. CHITbI 2
U ra30BbIX 3aJjexeit COTPOTHBIICHUS ABM)KEHUS He(THU MO IIACTY.
2 | Pexxumbl paboThl HEPTIHOMN 3a7€KU. YIPYruil pexxuM. Bo1oHAOPHBIN peKUM 2
lNazonanopuslit pexum. Pexxum pactBopeHHOTO raza. Pexxum pacmupsiiomierocs rasa. 2
3 | I'paButanmonHsblil peskxuM. CMEIIaHHbBIE PEKUMBI.
4 | PexxuMbl pabOThI ra30BbIX 3aJIEKEH. 2
5 | B3aumomnepexo/ipl pe:KUMOB 3ajekeil Bo BpeMs pa3zpaboTKi MecTopoxaeHHH. CriocoObl 2
U3MEHEHMS PEXUMOB pabOTHI 3aJI€KH, C 11eJIbI0 MOBBIICHNS HEPTEOTIaun
IIpakTH4yecKkne 3aHATHS 6
ITpaktuyeckas pabora Ne 40 BeiGop pexxrma paboThl 3a1€KH 110 UCXOAHBIM JaHHBIM 2
IIpaktuyeckas pabora Ne 41 [TpuHIMnuanbHele CXeMbl PEKUMOB PaOOTHI 3aJI€KH 2
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IIpakTuyeckas padora Ne42 Kordduunents! HedhTeoTIauM NPHU pa3HBIX peKUMax pabOTHI 3alIexKel

Tema S. Copep:xaHue y4eOHOro MaTepuajia 30
TexHosnorus paspadéorku 1 Texnonorus pazpadotku. Ctaguu pa3padoTKu HEQTIHBIX MECTOPOKICHHIH. 2
MeCTOPOKIeHH I TexHonornueckre noxka3arenu paspaboTKu MECTOpOXkAeHUHN. IHTerpanbHble(HAKOIUIEHHBIE) U
2 mddepennnanbHbIe(ToJ0BbIe) IOKa3aTean pa3padoTku. JJoosrda HedTH. JloObI4a )KUIKOCTH. 4
JloObr4ua rasa.
TexHonornueckre noka3arenu paspaboTku MectopoxaeHuil. Hakomiennas no6siya. Tekymas 4
3 Hedreornavya. Koneunast nedreornaya. Temn paspabotku. Pacripenenenue naBieHus B 3a1€KHU.
Koaddunument ucnonpzoBanus u3siaekaembix 3anacoB. Koadduunent oréopa 6anaHCOBbIX
3aIacoB.
TexHonornueckre nokazaTenu paspaboTKu MecTopoxkaeHni. OOBOIHEHHOCTh poayKiuu. Temn 4
4 oTOopa xxunkoctu. BomonedtsHoit dakrop. Pacxon HarHeTaeMbIX B TIIacT BemecTB. M3meHeHue
roKaszareseil pa3paboTKu B pa3IMuHbIC CTAIUN pa3pabOTKH.
5 [Tepuopl pa3pabOTKU ra30BbIX U Ta30KOHIEHCATHBIX MECTOPOKICHHM. 4
6 Texnonmornu pa3pabOTKH MECTOPOKIACHHHN 0€3 BO3ACHCTBHUSA Ha TIacT. [IpUTOK KUIKOCTH K 4
CKBa)XMHE TI0]] BO3JICHICTBUEM €CTECTBEHHBIX CHII
7 TexHonmornu pa3pabOTKH ¢ BO3JICHCTBHEM Ha IJIACT. [IpUTOK )XKMIKOCTH K CKBaKUHE TTPU 4
MOJJIep>KaHUU TUIACTOBOTO JTABJICHMSL.
8 I'paduk pazpabotku. OrieHKa TEKYIIEro COCTOSIHUS pa3pabOTKH Ha OCHOBAHUHU T'paduka 2
pa3paboTKH.
IIpakTHYecKHe 3aHATHS 20
[IpakTueckas paborta Ne 43 Pacyersl o (hakTUUECKUM KapTaMm pa3pabOTKU OCHOBHBIX MOKa3aTelleH:
CpeIHUX AeOUTOB CKBAKHH, 4
[TpakTrueckas padota Ne 44. OnpeneneHue CpeTHEro TIACTOBOTO JaBJIEHUS 10 KapTe n300ap 2
[IpakTueckas paborta Ne 45 Pacyer ckopocTu GUIBTpAIMK U CPEIHEH CKOPOCTH JBUKEHUS HEPTH
4
[Ipaktrueckas padota Ne 46 Pacyer koaddunnenra unbrpanuu 1 KodhGUireHTa mpoHUIIaeMOCTH TI0 2
WCXOJHBIM JJAHHBIM
IIpaktnyeckas pabora Ne 47 Onpenenenue HapyueHus 3akoHa Jlapcu npu TeueHuu Qaronsia 2
ITpaktuyeckas padota Ne 48 IToctpoenue u ananus rpapuka AP/AL 2
IIpaktuyeckas pabora Ne 49 Pacuer noka3zaTeneil ruipo JMHOMHUUYECKONW CKBAKHHBI 2
[Tpaktuyeckas padora Ne 50 Onpenenenue GuiIbTpalyu B Mpu3ad0iHOM 30He 2
Tema 6. Coaepikanue yueOHOro MaTepuajia 40

Cucrembl pa3padoTkn
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MeCTOPOKICHU I

[Mapametpsr cuctemsl pazpabotku. @oup ckBakuH. CeTka ckBakuH. OCHOBHEBIE MTAPAMETPhI CETKH

1 | ckBaxun. [lapamerp mnotHocTH cetku ckBakuH. [lapamerp A.I1. Kpsuiosa. BausHue minotHoctu
CETKH CKBAYKMH Ha TIOKa3zarenu pa3paboTku. Knaccudukamnus cucrem pazpadotku. [lopsimox 4
BBOJIa B pa3pabOTKy IJIACTOB (IKCIUTYaTallMOHHBIX OOBEKTOB).
Cuctemsl pazpaboTku 0e3 Bo3aeicTBUs Ha macT. Pacnonoxenne ckBaxuH. TpexToueuHas u 4
2 | YeThIpeXTOUYEYHAs! CETKA PACMOJIOKEHHS CKBAYKHH.
Cuctemsl pa3paboTku ¢ Bo3eiicTBreM Ha rutacT. Cuctema ¢ 3aKOHTYPHBIM 3aBOTHEHHEM.
3 | Pacnonoxenne ckBaxkuH. CicTeMa ¢ BHYTPUKOHTYPHBIM 3aBOJTHEHHEM. Pacronoxenne CKBaKHH. 4
brounslie cucreMsl pazpaboTku. OnHopsaIHAs cucTeMa pa3padoTku. PacronokeHne CKBaxKuH.
4 | DneMmeHT cucTeMbl pa3paboTku. TpexpsnHas cucrema pa3padoTku. [Iarupsanas cucrema 4
pa3zpaboTku. Pacronoxenne CKBaKuH.
CucreMbl ¢ IUIONIAIHBIM PacoJoKeHHeM CKBaXHH. [Iatutoueunas cucrtema. CeMuToyeuHas 4
5 | cucrema. JleBsiTUTOUEYHAS CHCTEMA.
Cucrema c OaTapelHbIM pacnojiokeHrneM cKkBakuH. bapbepHoe 3aBogHeHune. OyaroBoe 4
6 | 3aBogHeHue. M30upaTenpHOE 3aBogHEeHHE. CMENIaHHbIe CHCTEMBI.
7 Cucrembl pa3paboTKH MECTOPOXKACHUN MPUPOIHBIX Ta30B. PacnonokeHrne CKBaKuH. 4
Brinenenue akcryaTaiiMOHHBIX 00BEKTOB. DAaKTOPHI, BIUSIONINE Ha BEIOOP 00BbEKTa pa3pabOTKH.
®DakTOpPHI, BIUSAIONIME HA BBIJICTICHUE 3AJICKH B 00BEKT Pa3padOTKH WM 00bETMHCHUE
8 | HECKOJBKHX 3aJIe’KEH B OJJUH 00BEKT pa3padoTKu. ParmoHanpHas cuctema pa3paboTKu 4
MecTopoxkaeHui. Cucrema 0 JHOBPEMEHHOM U TTOCIIEI0BATEIbHON Pa3paboTKH 0OHEKTOB.
Koaddunument n3pneuenuss Hetu mpu pa3IuyHBIX CHCTEMaX pa3pabOTKH.
Cucrembl pa3pabOTK MHOTOTIACTOBBIX MECTOPOKICHHH. Boljenenue sKcmyaTallnoOHHbIX 4
9 | 00BEKTOB Ha MHOTOILIACTOBBIX MECTOPOXKICHUAX. OLEHKA COCTOSHUS pa3padOTKu
MHOTOIUIACTOBOM 3aJIe)KH HA MO3/IHEN CTauu
PaznenpHas u coBMecTHas cucreMa pa3padoTku. OJHOBpEeMEHHas KCIUTyaTalus ABYX U Oolee 4
1 IIJJACTOB OJHOM CETKOI CKBa)KWH.
0
IIpakTHYecKHe 3aHATHS 14
IIpaktnyeckas pabora Ne 51 CxemaTu3zalys CUCTEM pa3pabOTKU 2
IIpaktnyeckas pabora Ne 52 Pacuet pacnpenieneHus 1aBieHUs B MPAMOYTOJIBHOM y4acTKe 3aJIeKu IpU 4
OJTHOPSITHOM cXeMe BHYTPUKOHTYPHOTO 3aBOJHEHHUS C IPUMEHEHUEM BEPTUKAIBHBIX U TOPU30HTAIBHBIX
CKBKUH
IIpaktnyeckas pabora Ne 53 OnpezeneHue naBaeHUN Ha 3a0051X CKBa)KHH B 3JIEMEHTE CEMUTOUYEUHON 4

CXCMbI PaCIIOJIOKCHUSA CKBAXKWH IIPHU BHYTPUKOHTYPHOM IJIOIIAAHOM 3aBOJJHCHUN
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[Ipaktuyeckas padora Ne 54 CpaBHEeHHE T€OMETPUIECKUX MTAPAMETPOB JIEMEHTOB CEMUTOUYCYHON U

MSATUTOYEYHOHN CXEeM IPH O0JIMHAKOBOM MPHUEMHUCTOCTH HarHETATEIbHBIX CKBAXKHUH 4
Tema 7. Coaepikanue yueOHOro MaTepuajia 12
KonTpoJs 3a npoueccom KonTposs nmpomnecca pazpaboTku. 3agadn KOHTPOJIS pa3paboTKu. 3a7auu KOHTPOJIS pa3paboTKH B 4
pa3padoTKH MecTOpPOKAeHUH | 1 | HayaIbHBIM U KOHCYHBIH TEPHOJIBI.
KonTpois nmpouecca pazpaboTKu IpH UCCIETOBAHUAX CKBaXHUH. [1eproIMYHOCTD KOHTPOJIS IIPH
2 | cranmoHapHO# pabote ckBaxuH. [lepHoJMIHOCTS KOHTPOJIS TPU POBEICHUH HCCIEI0BAHUI
ckBakrH. OCHOBHBIE TTApaMETPhI CKBAXKUHBI, KOHTPOJIMPYEMBIE TIPU IKCITyaTalluy CKBAYKHH U BO 4
BpEMsl HCCIIEJIOBAHNUS CKBaKHH.
MeTo1bl KOHTPOJIS 32 pa3padOTKON HEPTSIHOIO MECTOPOKACHHS: IOCTPOEHUE U aHAINU3 TPaPHUKOB,
3 | KapT; MpOBeICHUE U UHTEPIPETALNS JAHHBIX HUCCIIEI0BAaHNHN CKBKMH. MOHUTOPHHT pa3pabOTKH. 4
Amnanus npoiiecca pa3paboTKH.
IIpakTHyeckue 3aHATHS 12
[IpakTuueckas padotaNe 55 Ouenka ko3¢ duimeHTa u3BiedyeHus HepTu 2
[Mpaktudeckas padoraNe 56 [IporHo3upoBanue nokaszarenei pa3pabOTKH MECTOPOXKICHUS M OT[CHKA 4
s dexTuBHOCTH
[IpakTrueckas padotaNe 57 Onpenenenue yeIoOBHOTO MPEACIIBHOTO 0e3ra30Boro nedurta HedTr 2
CKBA)KHMHBI
[Ipaktrueckas padotaNe 58 Omnpenenenrne HavYaTBLHOTO TPEIEITHHOTO 0€3ra30B0-0€3BOTHOTO 1e0UTa 2
He(TH CKBaKUHBI
[Ipaktuueckas padotaNe 59 Onpenenenue naTepBaia nepopanun B CKBaKUHE P 3aJaHHOM 2
HavyaJIbHOM TIpelIeIbHOM 0€3ra30B0-0e3B0AHOM AebuTe HEPTH
Tema 8. PeryjimpoBanue Conep:xaHue y4eOHOro MaTepuaja 12
MPOLECcCOB Pa3padoTKu OnTtumu3zanus npoiecca pazpadboTku. OCHOBHBIE KPUTEPUH KOTOPHIE OMPEACISIIOT 4
MeCTOPOsKIeHN 1 perynupoBaHue mpolecca pa3paboTKH.
Mertoap! peryniupoBaHus pa3pabOTKU B paMKax CYLIECTBYIOIIEH CUCTEMBI pa3pabOTKH U C ee
2 U3MEHEHHEM. 3a/1a4uM PEeryIMpPOBaHUS Ha Pa3HbIX CTaausIX pa3paboTku. OrpaHUUYEHHsI, KOTOpPbIE
HAKJIaJIbIBAIOTCS] HA PETYIMPOBAHUE IIpoLiecca. 4
3 Kapra pa3pabotku 3anexu Hept. Kapra uzo0ap. 4
IIpakTH4yecKkne 3aHATHS 2
ITpaktnyeckas pabora Ne 60 PerynupoBanue paboThl (GOHTaHHBIX CKBAXHH 2
Tema 9. Coaepikanue yueOHOro MaTepuajia 12
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IIpoexTpoBanue
pPa3padoTKH MeCTOPOKACHHUI

OcHOBHBIE IPOEKTHBIE TOKYMEHTHI pa3paboTku. CxeMa OIBITHOM 3KCILTyaTaliu.
Texnomornueckas cxema pa3padotku. [Ipoekt pazpaboTku. KoMrmiekCHbII MPOEKT pa3paboTKH.

1 YTOYHEHHBIN TPOEKT pa3padoTku. OCHOBHOE COAEpIKaHUE MPOEKTa pa3pabOTKU HEPTIHOTO 4
mectopokaeHns. OCHOBHBIE 331a4H U COJEPKaHNE aBTOPCKOTO HaJ30pa 3a pa3paboTKoi
HEPTIHBIX MECTOPOXKICHUI
2 VcxonHble qaHHBIC U1l IPOSKTUPOBAHUS pa3paboTKu HeTsIHO 3anexu. [loaroToBKa TaHHBIX. 4
[TocnenoBaTenbHOCTH MTPOSKTUPOBAHMS pa3paboTKku HEePTIHOTO MecTOpOoKACHUS. OMBITHO-
3 MPOMBIIIIIEHHAST SKCILTyaTalsl HeQTSHBIX MECTOPOXKAeHU. OCHOBHBIC 3a7]a4ll IPOCKTUPOBAHHSI 4
pa3paboTtku. [IpoekTupoBaHUE MPOCTHIX 1 MHOTOIIACTOBBIX MECTOPOKICHHI.
IIpakTHyeckue 3aHATHA 2
ITpakTaeckas pabora Ne 61 MogenupoBanue miactoB. OCHOBHBIC MOJICIH IIACTOB 2
Tema 10. Conep:xaHue y4eOHOro Marepuaja 16
Pa3pabGorka mecToposKaeHuit PazpaboTka HEQTAHBIX 3a5exKel pu ynpyrom pexkume. OcHOBHas GopMyIia yIpyroro pexxuma. 4
MPH eCTeCTBEHHBIX peskumax | 1 V3MeHeHne naBiieHNs Ha KOHTYPE 3aJIEKH TTPH YIPYTOM peKHUME.
Pa3paboTka HEPTIHBIX MECTOPOKICHUM NP peXUMe pacTBOpEHHOro ra3a. PazpadoTka 4
2 He(TAHBIX MECTOPOXKICHUM MPHU ra30HAMIOPHOM PEXKUME.
Pa3paboTka HEPTIHBIX MECTOPOKICHUH TIPH KECTKOM BOJIOHATIOPHOM pexkume. PazpaboTka
3 HEPTSIHBIX MECTOPOXKICHHUI TTPU YIPYTOBOJIOHATIOPHOM PEKHME.
4
4 Pa3paboTka HEPTAHBIX MECTOPOKICHUI TTPU IPABUTAITMOHHOM PEKUME. 4
IIpakTHYecKHe 3aHATHS 36
[Tpaktuyeckas pabora Ne 62 OnpeeneHrne H3MEHEHUs IaBJICHUS B TUIACTE MTPH YIPYTOM PEKHME 4
[Tpaktnueckas pabora Ne 63 Omnpenenenrie HehTeOTAAYN MPU YIPYTOM PEKHUME 4
[Ipaktnueckas pabora Ne 64 Pacuer pacmpeneneHusi AaBleHUS B IPSIMOYTOJBHOM y4acTKe 3allexkH, 4
paboTarolieil B yCIOBUAX €CTECTBEHHOTO BOJIOHAIIOPHOTO PEKUMA
[IpakTuueckas paborta Ne 65 Pacuer pacnpeneneHus naBIeHUS B KPYrOBOM 3aJIeXKU MPU €CTECTBEHHOM 4
BOJIOHAIIOPHOM PEKUME
ITpakTtrnyeckas pabora Ne 66 Pacuet koa¢¢uirienTa u3BnedeHns HeTu Ipu yIpyrom pexxume 4
[Ipaktuyeckas pabora Ne 67 OmnpeneneHue mnokazaTeneil pa3pabOTKH MECTOPOXKAEHUS NpHU 4
ra30HAalOPHOM peXKHUMe
ITpaktuyeckas padora Ne 68 IToctpoenue u ananu3 rpaduka 3aBucuMocTH faasiaeHust AP/AL s raza 4
IIpakTtryeckas pabora Ne 69 Onpenenenue nokaszaresiu pa3paboTKH 3aJIeKH HEPTH 4
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IIpru MU3MCHCHHWM NABJICHUA HA KOHTYPC IMUTAHUSA CKBAXKXHUHBI OT AABJICHUS HACBIICHHA 10 3a00MHOT0
AABJICHUSA IPU PCIKHUME PACTBOPCHHOT'O Ira3a

[IpakTuaeckas padora Ne 70 Onpenenenue mokaszarenei pa3padoTku HeTEra30KOHICHCATHOTO
MECTOPO’KJIeHUS] 0€3 BO3/1EHCTBHS HA IJIACT

Tema 11.
PaspaboTka mecTopo:KIeHmii
¢ Nmojiep:KaHueM
IJIACTOBOI0 IaBJICHHS

Conepxxanue y4eOHOro MaTepuaja

26

1

YcnoBus 3¢ (heKTUBHOTO MTPUMEHEHHS IO /IEPKAaHHS TJIACTOBOTO JaBlieHUs. BU/pl 3aBOTHEHHUS.
Lenu 3aBoHeHus. BpiOop 1 pacmolioskeHne HarHeTaTeIbHbIX CKBaYKUH, IPUEMUCTOCTH U YUCIIA
HarHeTareabHbIX CKBAXHUH. Kiaccudukaus MeTof0B yBenuueHus: HeTeoTJauu II1acToB

Huknuyeckoe 3aBoHeHue. MI3MeHeHne HanpaBieHUi GuibTpaluoHHbIX noTokoB (MTH®II).
Coznanue BbICOKUX JaBieHUI HarHeTanus. @opcupoBaHHbIN 0TOOP KUAKOCTH. CTyrneHuaTo-
TEpPMaJIbHOE 3aBOJHEHUE

Wcrounnku BogocHabHaxkeHus. TpeboBaHus, NpeabaBlIseMble K HATHETaeMOM B IUIACT BOJIE.
[Tokazarenu pa3paboTku HEDTIHBIX U Ta30BbIX MECTOPOKICHUM ¢ TPUMEHEHNEM 3aBOJHEHHUS.
Koaddunument oxsata ninacta BozaeiictsueM. KoagduiyieHT BoITeCHEHHUS.

[TopiurHeBoe U HENMOPIIHEBOE BHITECHEHUE HEPTH BOJON. 3aKOHTYpHOE 3aBoiHEeHUE. [IpukoHTYypHOE
3aBOJHEHNE. BHyTpUKOHTYpHOE 3aBogHEHHE. O4aroBoe 3aBoiHeHNE. biiouHOe 3aBOIHEHHE.
bapbepHoe 3aBoiHEHUE.

TemnioBbie MeTOIbI MOBBINIEHUS HedTeOTAaun T1acToB. [lapoTenioBoe Bo3AelicTBHE HA TUIACT.
BriTecHenne Hed T mapom. 3akadka ropsaeit Bogpl. [laponmkmmaeckas o0paboTKa CKBaKHH.
BuayrpumactoBoe roperne. Cyxoe BHYTPUILIIACTOBOE ropeHue. BiiaxxHoe BHYTpUILIACTOBOE
TOpEHHe.

I'a3oBEIC MCTOJbI IIOBBINICHUA HC(bTCOT,I[a‘II/I IUIAaCTOB. 3aKauka BO3ayXa B ILJIACT. BO3,HCI>'ICTBHC Ha
IJ1aCT IBYOKHCBIO YyIjiepo/Ja. BO,I[OF&SOBOG BOSﬂeﬁCTBHe. BriTecHenne He(bTI/I 3aKauyKoH
YIrJII€BOAOPOJAHBIX U CKMIKECHHBIX I'a30B. 3akaudka ra3za BLICOKOTO JaBJICHHA. BOSﬂeﬁCTBHe Ha 1J1acT
azoToM. Bo3jeiicTBrE Ha IJIACT JBIMOBBIMU Ira3aMu.

DU3NKO-XUMHYECKHUE METObI MMOBBIIIICHUS He(l)TGOT)Ia‘lI/I I171aCTOB. HonHMepHoe 3aBOJHCHUC.
3aBO,Z[HeHI/Ie C pacTBOpaMu ITAB. H_IGJ'IO‘IHOG 3aBOJHCHHUC. HpI/IMeHeHI/Ie MICJIOYHBIX ar€HTOB.
3aBO,Z[HeHI/Ie C IPUMCHCHHUEM KHCJIOT. CepHOKI/ICHOTHOG 3aBOJHCHHUC. 3aBOI[HCHI/Ie C YFHGKHCHOTOﬁ.
CMCH_II/IBaIOH_[eeCH BBITCCHEHHE. 3aKauka YIJICKUCIOTHI U YTJIICBOAOPOAHOTO I'a3a. MI/II_ICJ'IJ'I}IpHoe
3aBOJHCHHUC.

MI/IKpO6I/IOJ'IOl"I/ILICCKOC BO3JCHCTBHUE HA IIJIACT. BI/I6pOCCI>'ICMH‘IeCKOG BO3JICHCTBHUE HA IIACT

Knaccn(bnxaunﬁ MCTOJOB YBCIINUCHUA He(l)TeOT)IaHI/I B 3aBUCHUMOCTH OT FCOJ'IOFO-(I)I/I?»I/I‘ICCKI/IX
YCHOBHﬁ. KpI/ITepI/II/I MMPUMCHCHU A (I)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX Aar¢HTOB, YBCIIMUMUBAIOIIHUX HC(I)TCOTI[a‘{y.
KpI/ITepI/II/I IMPUMCHCHUA TCIJIOBBIX MCTOJI0B HC(I)TGOT)IB.‘-II/I.
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HpaRaneCRne 3aHATUSA

26

[TpakTudeckas padorta Ne 71 OmnpeneneHne KOIMYECTBA BOIBI, HEOOXOIUMOM ISl TIOICP KAHHUST
IJIACTOBOTO JABJICHUS

[Ipaktudeckas padora Ne 72 Pacuer pacnipeneneHus 1aBjIeHUs B IPSIMOYTOJIbHOM y4acTKe 3aJIeKu TIPU
CXEM€ BHYTPUKOHTYPHOTO 3aBOIHEHHUSI

[TpakTuaeckas padora Ne 73 Pacuer 0CHOBHBIX MOKa3aTenei pa3paboTKu HE(TSHON 3aJIeKH METOI0M
CO3JIaHWA BHYTPHUILIIACTOBOT'O ABMXKYIICTOCA O4dara ropCHusd

[IpaxTnueckas paborta Ne 74 Pacyer npoMbIIIJIEHHOTO MTpolecca TeMI0BoiH 00pabOTKH 11acTa

o

[IpakTueckas padorta Ne 75 Pacuer TernioBoit 00padOTKH HUCTOIIEHHOTO HEPTIHOTO IUIacTa
KOM6I/IHI/IpOBaHHBIM METOJ0M

o

[Ipaktudeckas pabora Ne 76 PacueT TeXHOIOTHYECKUX MTOKa3aTeNell pa3paboTKH MECTOPOKICHHUS Ha
OCHOBE MOJIEJIEN CIIOMCTO-HEOJHOPOJHOTO IIJIACTa U MOPII- HEBOI'O BBITECHEHUs HEPTU BOJIOM

[Ipaktnueckass pabota Ne 77 OmpeneneHue TEXHOJOTMUECKHUX IOKazaTenell pa3paboTKu KpyroBoit

He(TAHOM 3aJeKHU PU 3aKOHTYPHOM
Y BHYTPUKOHTYPHOM CBOJIOBOM KOJIBIIEBOM 3aBOJHEHUU

Tema 12. MeToabl
yBeJIn4eHus qedura
CKBAKUHbI

Conep:kanue y4e0HOr0 MaTepuaJia

16

[Ipuzaboiinas 30Ha ckBaxuHbl. OcHOBHBIE TToKazarenu [13C, OT KOTOpPBIX 3aBUCUT pa3zpaboTka
1 | mectopoxxaenuii. 3arpszuenue [13C B xone pazpabotku. OuibTparinoHHBIE COMTPOTHUBIICHNUS,
BozHukarwmwue B [13C. Knaccudukarmus meronoB BozaeicTBus Ha [13C

Mexanundeckne Mmeto sl Bo3aeicTBus Ha [13C .I'mapopaspeiB mnacta. ObopynoBaHue,

2 | ucnonp3yemoe npu ruapopaspeie miacta. Cxema nposeaenus ['PIL. Yenosus npumenenus ['PII.
Kuakocts pazpsiBa. XXuakoctu-neckonocutenu. [IponaBounsie xuakoct mpu I'PI1. XXunkocTs-
HaIoJHUTEIb. TeXHUKa U TexHoJorus npoeaeHus ['PII.

Xumuaeckue meto bl BosaehcTBus Ha [13C. CostHO-KuCIOTHAsS 00paboTKa CKBAKHMH. Y CIIOBUS
npumenenus CKO. Tepmo-kucnotHas o6paboTka ckBaxuH. Tepmo-xumuueckas oopadotka [13C.
3 | PearenTtsl, no6aBisiemMble K colisiHOM kucnoTe. KucnoTHeie BaHHbBIL. [IpocThie KUCIOTHBIE
obpabdotku. O6paboTtku nox aasienueM [13C. KucnotHbie 00paboTKu uepe3 TuJpOMOHUTOPHEIE
Hacaaku. CepuiiHble MOMHTEPBAIbHBIC KUCIOTHBIE 00pa0OTKU. TeXHHKa M TEXHOJOTUSI KUCIOTHBIX
00paboTok ckBaknH. OO0pyIOBaHNEe, UCMIOIB3YeMOE IPHU KHCIOTHBIX 00padoTKax.

4 | Tennossie MeTo bl Bo3aeicTBus Ha [13C. [Iporpes [13C anekrponarpesarenem. [Iporpes [13C
NapoM, TeIJIOHOCUTEIISIMU. Y CIIOBUSI IPUMEHEHUS TEIUIOBBIX METO10B Bo3aercTeus Ha [13C.

5 | l'opuzoHTanpHbIEe CKBAXXUHBL. J((EKTUBHOCTH METO/IA.

OnexTpoMarHuTHoe Bo3zzelicTeue. Llenb TexHonornu. BonHOBOE BO3/elicTBUE HA IIJIACT.
6 | BuOpamumonHoe, ynapHoe, UMITyJIbCHOE, TEPMOAKyCTHUECKOE Bo3JeiicTBre. Llenh TeXxHoIorum.
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Tema 13.

Conepxxanue y4eOHOro Marepuasa

HcciaenoBanue CKBaxK1UH Ienu nccnenoBanusd. 3amadn UCCIICIOBAHUS CKBAXKHH. HepI/IO,Z[I/I‘-IHOCTb ucciaenoBanus. MeToabl 2
1 | uccnenoBanus, MpUMEHIEMbIE TPU Pa3pabOTKE HEPTIHBIX U Ta30BBIX MECTOPOKICHHIH
HccnenoBanue cKBaKMH HA TIPUTOK MIPH YCTAHOBUBIIMXCS pekuMax (punbrpannuu. O0pabdoTka
2 | maHHBIX HccaenoBanuii. [locTpoeHne HHOMKATOPHOM KpUBOi. MccnenoBanrne CKBaXHH IpU 2
HEYCTaHOBUBIIMXCS pexxumax. O0paboTka TaHHBIX UccienoBaHuil. [loctpoenue kpuBoi
BOCCTAHOBJIEHUS AaBieHus. [[epruoIMyHOCTh HCCIIEI0BaHUN.
[lM'unponuHamuyeckue napameTpsl, onpeesieMble IPU UCCIeJOBaHUM CKBaKUH U TJIACTOB.
3 | IponykruBHOCTH CKBakuH. KoaddummeHT nporyKTuBHOCTH. [16€301TpOBOTHOCTS.
I'unponpoBogHocTs. [lpuBenennslii paanyc ckBakunbl. [loasmxHocts HePTH. Koapdunuent 2
noABMKHOCTH. KoapduimeHT npoHu1aeMocCTH.
HccnenoBanue HarHeTaTeNnbHbIX CKBaKUH. V3ydenue npoduiieil mpuToka 1 MOIJIONICHUS [1J1aCTOB 2
4 | n1oOBIBaIOIINX U HarHETaTeIbHBIX CKBaXHH. HopMbI 0TO0Opa HEPTH 1 ra3a U3 CKBAXKUH U IJIACTOB.
Br160op o6opynoBanus 1 mpuOOPOB IS KCCIICIOBAHUS
IIpakTHyeckue 3aHATHS 4
[Tpaktrueckas padota Ne 78 Mzmenenue pexxnuma GOHTAaHHON CKBaYKMHBI 2
[Tpaktuueckas padota Ne 79 MzmeHeHue pexnma paboThl HACOCHON CKBaKUHBI 2
Tema 14. Conep:xaHue y4e0HOro Mmarepuaja 8
Oxpana Tpyaa npu OcHoBHBIE TPeOOBaHUS M CAHUTAPHBIE HOPMATUBHI TI0 OXpaHEe TpyAa B HePTera3o100bIBaronei 2
pa3padorke HeQTAHBIX U 1 | IpOMBIIIIEHHOCTH
ra3oBbIX MeCTOPOKIeHU I [IpousBoicTBEHHBIE BPEAHOCTH B HE(PTEra30BOM MPOMBIILIEHHOCTH. TeXHIUUECKHe CpeIcTBa 2
2 | 6e30MacHOCTH U MPOU3BOJICTBEHHON caHUTapuu. IHIUBUyanbHbIE CPECTBA 3AIIUTHI.
[Ipou3BoICTBEHHBIN TpaBMaTH3M U MpodeccruoHanbHbIe 3a001eBaHus. Mepbl IpeaynpekIeHus 2
3 | TpaBMaru3ma.
Mepsl 6e30macHOCTH ITPU pabOTE ¢ MPUPOIHBIM Ta30M. Mephl 6€30MMacHOCTH TTpH paboTe ¢ HEPTHIO 2
4 | u HeQTenpoIyKTaMH
IIpakTHYecKHe 3aHATHS 4
ITpaktrueckas padora Ne 80 OkazaHue nepBoi MEITUIIMHCKOM MTOMOIITN 4
Tema 15. Coaepikanue yueOHOro MaTepuajia 6
Oxpana okpysKaromeH 3agaun oxpaHsl Heqp. ['ocynapcTBEHHBIN KagacTp MECTOPOXKIeHUN. ['ocynapcTBeHHBbIH OanaHc
cpeabl U Heap NpH 1 | 3amacoB noJe3HbIX UCKOMaeMbIX. ['ocyaapcTBeHHas HKcnepTHU3a 3amnacoB. ['ocyaapcTBEHHBIN 2
paspadoTke HepTAHBIX U KOHTPOJIb 3a CIIMCAHUEM IOJIE3HBIX HCKOMAEMBbIX. JINIIEH3MpOBaHNE MECTOPOKICHUH.
ra3oBbIX MECTOPOKICHHU I OxpaHa okpy»Karoleil cpebl pu pa3paboTKe HEPTIHBIX U FA30BBIX MECTOPOXKICHUSAX.
DKoslornyeckas XapakTepuCcTUKa HedTerazo100bIBalONIEro npousBoacTBa. OxpaHa BOJIHBIX 2
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2 | pecypcoB. OxpaHa 3eMelb U PaCTUTEIbHBIX pecypcoB. OXpaHa BO3IYIITHOW CPEIbI.

3 | Oxpana Heap npu pazpaboTke HE(TIHBIX M Ta30BBIX MECTOpOXACHUN. OXpaHa HEep Ha Pa3HBIX
JTanax pa3padOTKH MECTOPOKICHUN.

HpaRTuquRne 3aHATUSA

[Ipaktudeckas padora Ne 81 OCHOBHBIE MOIOKEHUS OXPaHbI HEJP U OKPYKAOIIECH Cpesibl Tpu
pa3paboTke HEPTIHBIX ¥ TA30BbIX MECTOPOKICHUN

JAudpepeHupOBAHHBIN 3a4eT

CamocTosTenbpHas padoTa npu uydennu pazaena [IM

- Cuctemaruueckasi npopabOTKa KOHCIIEKTOB 3aHITUH, y4eOHOH M ClIelIMaIbHOW TEXHUYECKOM TUTepaTyphl
- IloaroToBka K MpakTUYECKUM pabOTaM € UCIOJIB30BAaHUEM METOAMUECKUX PEKOMEHAAINN MTpenogaBaTens
- OgopmiieHre NpakTUYECKUX paboT, OTYETOB U MOJTOTOBKA K UX 3alllUTe

187

Tematuka pedeparon:

Metoapl HHTEHCH(DHUKAIINY PUTOKA Ta3a K CKBAKIHAM.

MeTo 16l HHTEHCU(DUKAITUN TPUTOKA HEPTH K CKBOKHHAM.

Pa3paboTka 3a5exu npu ra30HaIOPHOM PEXHUME.

Pa3paboTka 3a5iexu npu ra30BOM pexume.

Pa3paboTka 3a5exu npu ynpyrorazoBoI0HariopHOM PEKUME.

MeTo11 0OCBOCHUS HE(PTAHBIX CKBAYKUH.

Pa3paboTka 3anexu npu BOJOHATIOPHOM PEKUME.

OU3NKO-XUMUYECKUE CBOMCTBA HE()THU, MPUPOJAHOIO ra3a U yriIeBOIOPOAHOIO KOHAECH CaTa.
[Ipupoansie pexumbl paboThHI 3aexel HeTH U ra3a

CoNORwWNE

MK 01.02 Ixcruryatauust
He(TAHBIX U Ira30BbIX
CKBAKHH

292/218/4/272

Pa3zpen 1 MarepuasioBegeHue

32/14/4/25

Tema 1 BBenenue Copepxanue y4yeOHOro MaTepuaJia

2

3HaveHHe U coep:KaHue TUCHUILIMHBI «MaTtepuanoBeaenue». CBs3b C APYrUMU
JTUCHUIUIMHAMU. 3HA4Y€HUE MaTepUaIoBEICHHS B PEIICHUH TEXHUYECKUX mpobiem. [lepcriekTuBsl
1 | pa3BuUTHs MaTepHAOBEACHUS U TEXHOJIOTUH 00pabOTKU MaTepuaioB.

Knaccudukarus maTepruaaoB: METaUIbl 1 HEMETAJUIbl. XapaKTepHbIe MPU3HAKKA METAIIOB.
Knaccudukarus 4epHbIX ¥ IBETHBIX MeTaioB. Kiaccudukanus MarepranoB Mo MPUMEHEHHUIO.
Krnaccudukaius KOHCTPYKIIMOHHBIX MaTePHAIIOB.

2

Tema 2 Ctpoenue Coaepkanue y4e0HOro Marepuasa
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MaTepuaion

Tunbl aToMHBIX cBsi3eil. BemecTBa aMop@HbIe H KpUCTAUINYECKHE. DJIEMEHTHI

1 | xpucramnorpaduu: KpUCTaJUIMYECKas PEIIeTKa, THITbI KPUCTAIUIMYECKUX PEIIECTOK, JIeMEHTapHas
sA4eiKa, ajoTponus (MoJTUMOp(PU3M), aHU30TPOTINS; BIUSHHUE THIIA CBSI3U HA CTPYKTYPY U CBOMCTBA
KPHCTAJJIOB; KUJIKAE KPUCTAILIIBI; CTPOCHUE PEATbHBIX KPUCTAIOB; N€(PEKTh KPUCTAIITHYECKOM
pemetku. Juddysus B meramnax.

Tema 3 ®opmMupoBanne CoaepxxaHue y4eOHOro MarepuaJia 2
CTPYKTYPBI MaTepHajIoOB ®opmupoBaHue JUTOH cTPYKTYpbl. Kpucranauzanus MeTannoB u ciiiaBoB. Kpucramiuzanus 2
TepBUYHAs U BTOPUYHAS, TOMOTE€HHAsl U TeTeporeHHas. Kpucrammdaeckoe 3epHo.
1 | Momudumuposanue. Jlenaput. Kpusbie oxiaxaeHuss YUCTHIX MeTaIOB. CTEIEHb MepeoXIax ACHHS
MeTana.
®opmupoBanue aepopmrpoBaHHON cTpyKTyphl. Hakien, pekpucrannuzanus. CBoicTBa
IJIaCTUYECKU Ae(OPMUPOBAHHBIX METAJUIOB. TeKkcTypa MeTaa.
Tema 4 CpoiicTBa Conep:xxaHue y4eOHOro MarepuaJia 2
MaTepuajioB MexaHnyeckue CBOMCTBa: MPOYHOCTD, INIACTUYHOCTb, YIIPYTrOCTh, TBEPAOCTD, YAapHas BA3KOCTb, 2
1 | XpynKocTh, yCTalIOCTh, BBIHOCIUBOCTb, OI3y4eCTh, U3HOCOCTOMKOCTh. TE€XHOJIOrMYecKHe
CBOICTBA:
JTUTENHBIE, 00padaTHIBAEMOCTh JaBJICHUEM, CBAPHUBAEMOCTh, 00pabaThIBAEMOCTh PE3aHUEM.
IIpakTHYecKkue u JJadOpaTOPHbIE 3aHATHS 6
JlabopaTtopnas pabora Ne 1 OnpeneneHnue TBEpAOCTH METAIIIOB METOIOM bpuHes 2
[Tpaktrueckas padota Ne 1 PacueT MexaHMYECKMX CBOMCTB MaTEPHAJIOB. 4
Tema 5 OcHoOBBI TEOpUH Conep:xxaHue y4eOHOro MarepuaJia 2
CILIABOB IonsiTue, uro Takoe "cmiaB'. Meroabl nosydyenus cnjiaBos. KomnoneHnt, cucrema, gasa. 2
Bunpl crimaBoB Mo TUIY CTPOSHUS KPUCTAUIMYECKOM pemieTku. [IpuHIuIe 1 yciaoBus 00pa3oBaHUs
1 | cru1aBoOB - TBEPIBIX paCTBOPOB, MEXAaHUUECKHX CMECe, XuMuueckux coequHenuil. [Ipasuno ¢as.
OcHoBHbIe paBHOBecHbIe quarpammbl coctosinus cmiaBoB (JCC). JCC «Kene3o-1eMeHTUT».
Knaccudukanus Fe-C criaBos.
Tema 6 Yraepoaucroie Copepxanue y4eOHOro MaTepuaJia 2
CTAIH CocTtaB yriepoIucThIX CTajeil; BIUSIHUE YIIIepo/ia U MOCTOSIHHBIX IPUMECEH, COJIepKaIINXCs B 2
1 | cransx Ha ux cBoiictBa. Knaccudukamus craneil. YriaepoaucTeie cTaai 0ObIKHOBEHHOTO KayecTBa,
KayeCTBEHHbBIE, aBTOMATHBIE U MHCTPYMEHTaNbHbIE. [ [pUHIIUTT MApKUPOBKHU, CBOMCTBA, TPUMEHEHHE.
IIpakTH4yeckne 3aHATHS 6
[TpakTnueckas paborta Ne 2 BiusiHre coaep)kaHusl yriiepoia Ha CBOMCTBA YIIIEPOAUCTHIX CTaleH. 2
[IpakTdeckas padorta Ne 3 M3yueHnue nuarpaMMel jKee30 — IIEMEHTUT C TIOCTPOSHUEM KPHUBBIX 4

OXJIAXKJICHUA
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Tema 7 Uyrynsl

Conepxanue y4eOHOro MarepuaJia

1

CocTaB 4yryHoB; BJHsIHHE IPUMeceii, cogep:KaluXcs B YYyT'YHAX HA UX CBOMCTBA.
I'padurnzanus yyryna. opma rpaduToBBIX BKIIOYCHHH B uyryHax. Knaccuukanus 4yryHoB.
OCOOGEHHOCTH CTPOCHUS M CBOMCTB CEPBIX, BEICOKOIIPOYHBIX, KOBKUX U OEJBIX YyT'YHOB.
MapxkupoBka uyyryHoB. [IpuMeHeHre 4yryHOB B COOTBETCTBHH C YCIOBHSIMH YKCIUTyaTaIHH.

Tema 8 Tepmuueckas
00padoTKa MeTa/VIOB

Conepxxanue y4eOHOro MarepuaJia

Cymnoctb Tepmuyeckoii 00padorku (TO). Oranel TO. O6opynosanue ans TO. IIpeBpaienus B
CTaJIIX MPHU HarpeBe U oxJjaxjaeHuu B nporecce TO. BiusiHre cCKOpOCTH OXJIaXk/I€HUS Ha CBOMCTBA
cTayu. YcioBusi 00pa3oBaHMsl, CTPOEHUE U CBOMCTBA CTPYKTYpP: MEPIIUT, COPOUT, TPOOCTHT,
MapTeHCUT. CTPYKTYpbI 103BTEKTOUIHBIX, 3BTEKTOUIHBIX U 3a3BTEKTOMAHBIX cTanei nocie TO.
Bunet (mpoueccer) TO cramu. Orxur Il pona. Hopmanuzanus. 3akaiika rnojiHas U HeHoJIHasl.
OTnyck 3aKaJIeHHbIX CTaJIel: BHICOKUI, cpelHui, HU3Kkui. Yiyunienue. CtapeHue crajieil.

IIpakTHYecKue 3aHATHS

[IpakTnueckas paborta Ne 4 BausiHue TepMuueckoii 00paboTKM Ha CBOMCTBA YTIIEPOJUCTHIX CTaJIEH.

Tema 9JlerupoBanHbie
CTaJIn

Conep:kanue y4eOGHOro MaTepuajia

1

JlerupoBanHble cTAJH, X Moay4YeHne. CocTaB, BIUSHHUE JIETUPYIONTUX KOMITOHEHTOB Ha CBOMCTBA
ctaneii. O603HaYeHNE JETHPYIOIUX KOMIIOHEHTOB U MPUHIIUIT MApPKUPOBKU JIETUPOBAHHBIX CTaJICH.
Knaccudukanus gerupoBaHHbIX CTajel: KOHCTPYKIIMOHHBIE OOIIETO U CHEHaTbHOTO Ha3HAUEHUS,
WHCTPYMEHTAJIbHBIE, CTAIN C 0COOBIMU CBOMCTBAMHU.

NN

JlabopaTropHble 3aHATHS

JlabopaTtopnast pabota Ne 2 Be16op Mapok crajnieii 111 U3roTOBJICHUS KOHKPETHBIX H3JCIIHM.

Tema 10 ILiBeTHbIE
MeTaJJIbl M CIIABBI

Conep:xaHue y4e0HOro MaTrepuaJia

CroiicTBa Meau. MeHbIE CIUIaBBI: JIJATYHHU, OPOH3BI, METHOHUKEIICBBIC CIUIaBbI, UX CBOMCTBA,
MapKHUpOBKA W PUMEHCHHE.

CgoiictBa amomunus. Knaccudukaius u xapakTepucTUKa aJlOMUHUEBBIX CIIABOB: c(hopMHpyeMBbIe,
muternblie, CAIL

CruiaBbl TSl TIOIITUITHUKOB CKOJIBYKEHUS: 0a00HUTHI, METaNIOKepaMHUKa.

NINININ

Tema 11 ITitacTMacchl.
KoMno3unuoHHbie
MaTepHuaJIbl

Copepxanue y4yeOHOro MarepuaJia

[TonumepHsbIe MaTepHabl, CTPYKTYpa MOJIUMEPOB.

IInacrtmaccsel, cocTaB miaacTMace. TepMOIUIaCTUYHBIE IIACTMACCHI: TIOJUATHIIEH, TOJIUCTUPOJI,
HOJMXJIOPBUHII, (PTOPOILIACTHI U JIp. TepMOpeakTUBHBIE U CIIOUCTHIE TIACTMACCHI: (PEHOILIACTHI,
BOJIOKHUTBI, TETUHAKC, TEKCTOJIUT, CTEKJIOTEKCTOJIUT.

Komno3unnonnsle MaTepuansl, KiaccupuKalus, CTpOeHHE, CBOMCTBA, JOCTOMHCTBA  HEOCTATKH,
IIPUMEHEHNE B TPOMBIILIJIEHHOCTH.
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Tema 12 Pe3unsl,
KepaMHKa, CTEeKJI0

Conepxanue y4eOHOro MarepuaJia

CocraB pe3un. Kayuyk. [lponecc Bynakanuzanuu. Knaccuduxauus pesus. [Ipumenenue
PE3MHOTEXHUYECKUX U3JIETTUI.

Kepamuueckue maTepuaiibl, METOT M3roToBIeHUs. CBONCTBA, IPUMEHEHHE.

Crekio Heopranunueckoe. CocTas, M0JIydeHHE U CBOWCTBA CTEKOJI. BHJIbI CTEKOJI: KBapLIEBOE CTEKJIO,
TPUIUIEKC, TEPMOIIaH. MeToAbl OBBIMIEHUS MPOYHOCTU cTeKoJ. Cutamuibl. CTpyKTypa 1
MIPUMEHEHUE.

Tema 13 CtpouTteibHbIe,
NPOKJIaJ0YHbIe,
YILUIOTHUTEJIbHBIE,
HA0MBOYHbIE U
U30JISIIHOHHBbIE MaTepHaJIbl

ConepxxaHue y4eOHOro MarepuaJia

N

Haznauenue u kiaccugukanys cTpouTeNbHbIX MaTepuanoB. [IpupoiHbie MaTepuansl: MECOK,
IpaBHii, MIMAT, TPAaHUT, [JIMHA, U3BECTHSK, MeJl, Turc. Bsokyiue Bemectsa. MickyccTBeHHbIE
MaTepuaibl: KHPIU4, OETOH, xene300eToH. JIpeBecrHa, IpeBeCHbIE MaTEPHAIIHI.

[Ipoxnanounsle MaTepuansl: Oymara, pulpa, KapTOH, TAPOHUT, acOecT, Koxka, TKaHU, BOMJIOK,
MJ1aCTMACCHI.

VYII0THUTENbHBIE MaTEPHAJIBI: pE3UHA, PE3MHOMETAIIINYECKHE, IpadUTOBbIE, TEPMETHKU.
HabuBouHble MaTepHabl: caJbHUKOBbIE HAOUBKU.

N3onsumoHHble MaTepralibl: TEMJIOU30ISUOHHbIE (M3/IeIHsI U3 BaThl, aCOECTOBbIE, BCIICHEHHBIE),
TUAPOU30JISIIUOHHBIE (OUTYMBI, MACTHUKH, PyOSpPOUI, TOJIB).

Tema 14 TexHojiornueckue
npoiecchbl MOJy4YeHUst
3aroTOBOK JeTaJjieil MallnH

Conep:xxaHue y4eOHOro MarepuaJia

CriocoObl U3rOTOBJIECHUS 3aTOTOBOK.

CylmHOCTb JIUTEHHOTO MPOU3BOACTBA. TEXHOJOTMUECKUH MPOIECC MOJy4eHHsT OTIUBOK. CTpoeHue
auTeiHo# ¢popmbl. Buel muteiiHbIX popM 1o KpatHOCTH npuMeHeHust. Kitaccudukanusi cnoco6oB
JUTHS: JINTHE B IECUAHO-TJIMHUCTHIE (POPMBI, CTIeIMaTbHbIE BUIbI JTUTHSL.

CymHocTts mporiecca 00padoTku mMetamuioB gasiaeHuemM (OMJI). Xonoguas u ropsiuas OM/.
Knaccudukanus BugoB OM/I: npokaTtka, BoJioueHue, MpeccoBaHue, KOBKA, IIITAMIIOBKA.
O6opynosanue. [Tomyuaemas mpoyKius.

O6ocHoBaHUE BBIOOPA ONTUMATBHOTO CIIOCO0A N3TOTOBJICHHS 3aTOTOBKH B 3aBUCUMOCTH OT €€
(hOopMBbI, TOYHOCTH, Pa3MEPOB.

OcHoBHBIE CLIOCOOBI MOTYYEHHUS 3arOTOBOK U3 IJIACTMACC, APEBECUHBI U APYTUX MaTEPHUATIOB.
MeponpusTHs 110 OXpaHe TPy/la U OKPYKaIoIIel Cpeibl B 3arOTOBUTEILHOM MTPOU3BOJICTBE.

Tema 15 O6padoTka
MeTaJVIOB pe3aHueM

Conepxanue y4eOHOro MarepuaJia

1

CymHocTts 00paboTKu pezanueM. J[BuxeHns U pexxuMsbl pe3anus. CyIIHOCTh OCHOBHBIX OTeparvi
pe3aHus: TOUeHHE, CBEpIIEHUE, 3eHKEpOBaHUE, 3eHKOBaHHe, Hape3aHHe pe3bosbl, (hpe3epoBaHue,
mmdosanue. Knaccudukaius MeTaiopexylnux CTaHKOB. BUabl pexxylux HHCTPYMEHTOB.
DJIeKTpUUECKUe METO/1bl 00pabOTKH METAJLIOB.

Tema 16 IIponeccel

Conepxanue y4eOHOro MarepuaJia
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(opmMupoBaHus pa3beMHBIX

U Hepa3beMHBIX
coeIMHEeHU I

Knaccudukanus coenHeHmi, BBIMOIHAEMBIX TPU COOpKE MAIlIMH U MEXaHU3MOB. TpeboBaHus,
HpEAbSBIISAEMBIE K PA3bEMHBIM U HEPA3BEMHBIM COCIUHEHUAM. METOIbI OCYIECTBICHUS

1 | pa3beMHbIX coenMHEHUN. MeTo1bl OCYIIECTBIICHUS HEPA3bEMHBIX COEIMHEHUM.

CymHocTh cBapouHOTO Mpou3BoAcTBa. Kiaccudukaius cnoco00B CBapKH IJIaBJICHUEM U
nasnenuneM. [laiika. Marepuansl s Maiflku: IpUNION U (DIIFOCHI.
CkJienBaHH€ MaTEpUAJIOB.

CamocrosTeabHas paﬁoTa IPHU U3YYCHHUH pa3jieJia MaTepHaJIOBeIleHI/Ie

25

CocraBiieHHe KOHCIEKTa 110 y4eOHOH JINTepaType; XapakTepuCcTUKa MaTepralloB ¢ UCIOJIb30BaHUuEM MIHTepHET-pecypcoB U
HOPMaTHUBHOM JOKYMEHTAIIUH.

Temaruka pedeparon:

PR OONOOUAWNER

. IlepcriekTrBBI pa3BUTHUS MPOU3BOACTBA U OOPAOOTKH MaTepUalioB B PETHOHE.
MeTtop! uccae0BaHus CTPOSHHUS U CTPYKTYPBI MaT€pUaJIOB.

. MeTtoibl McciieToBaHUS MEXaHUYECKHUX CBOMCTB METAIIIIOB.

. loctpoenne ICC «Kenezo-niemeHTUT». JIMHUM 1 TOUKU JUarpamMmbl, IPEBPAIICHUs, XapaKTEPHbIE UM.
. CTpoeHnue u CBOMCTBA CTPYKTYPHBIX COCTABJISIONINX JKEIE30YTIEPOIUCTHIX CIIJIABOB.
. Koppo3zus meranmnos.

. XapaKTEepUCTUKA YTIECPOJUCTBHIX CTAIICH.

. Bunpr omxwura I poga. Buapl 3akanku. Bungbl otirycka. OcoO€HHOCTH UX IPUMEHEHHUSI.
. JledexThl TepMudecKoit 00pabOTKH M METOIBI UX TPEAYIPEIKICHUS U YCTPAHCHHS.

0. Xumuko-tepmudeckas ¥ TepMoMexaHnueckas oopaborka craneii (XTO u TMO).

1. TlpuMenenue nerupoBaHHbIX CTANEH B HEPTENPOMBICIOBOM 0OOOPYIOBAHMUH.

12. Turan, Marauii u crIaBbl HA UX OCHOBE.

13. TTopomkosas MeTamtyprus. MeTo 1l HOJydeHHs] TBEP/BIX CILIABOB.

14. Knen, naku, xpacku. TexHHUeCcKUE KUIKOCTH.

15. DnekrporexHuueckre MaTepUAIEL.

16. Cnoco6sl uths. CyIHOCTb, JOCTOMHCTBA, HEAOCTATKH, 00J1aCTh IPUMMEHEHHS.

17. Cnoco6sr OM/JI. CymHoCTh, JOCTOMHCTBA, HEAOCTATKH, 00IACTh IPHMEHEHHMS.

18. Cnoco6s1 cBapku. CymHOCTb c0co60B, JOCTOMHCTBA, HEJOCTATKH, 001aCTh IIPUMEHEHHSL.

Pazpen 2

9KCHJ’[yaTaHI/IH HE(l)TﬂHLIX N ra3soBbIX CKBAKHH

260/204/-1247

Tema 1 YciaoBus
NPUTOKA )KUJAKOCTH U
ra3oB K CKBaKHHAM

Conepxanue y4eOHOro MarepuaJia

10

1

HpI/ITOK KHUIKOCTH K CKBa)KMHaAM

4

2

Bugsr THAPOANMHAMHWYCCKOI0 HCCOBCPIICHCTBA CKBAXKHNH

4
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3 ‘ OnTrManbHbIi U TOTCHIMANBHBIN JEOUTHI CKBa)KUH

HpaKaneCRne 3AHATUSA

ITpakTndeckas pabora Ne 5 VcoBusl mpUTOKA KUIAKOCTH U Ta30B K CKBAKUHAM

[TpakTuaeckas padbora Ne 6 KoapumueHT ruipoimHaMIIeCKOr0 COBEPIICHCTBA CKBAKHH

Tema 2 IloaroroBka K
IKCIIYATALUM U
OCBOCHHUE HE(PTAHBIX U
ra3oBbIX CKBaKHH

Conepxanue y4eOHOro MaTepuaJia

[loaroToBka cKkBa)kMHbI K KCIUTyaTauuu. TpeGoBaHMs K KOHCTPYKIIMHM CKBAXUH

duznyeckue npoueccol, nporekaromue B [13C

IlepBryHOE BCKpHITHE TUIACTA

Konctpykium 3a60€B CKBaKUH

O6opynoBaHe YCThS U CTBOJIA CKBKUHBI

OcBoeHne JOOBIBAIOIINX CKBAXKUH

Kputepuu Be160pa MeT0/1a BbI30Ba IPUTOKA

MeTtomp! 1 crTIOCOOBI BBI30BA MTPUTOKA

OO|INO O WIN| -

OcBoeHHME HarHeTaTEILHBIX CKBAKHH

IIpakTHyeckue 3aHATHS

[TpakTrueckas padota Ne 7 [ToarotoBka cKBa)KMH K SKCILTyaTalliy U UX OCBOCHHUE

ITpaktrueckas padota Ne 8 BropuuHoe BCKpbITHE TIaCTa

Tema 3 Pourannas
n00b14a HepTH

Conep:xxaHue y4eOHOro MarepuaJia

OCHOBHBIE CTTOCOOBI SKCIUTYaTAIIMU JOOBIBAIOIINX CKBAKUH

Teoperndeckne OCHOBHI MMOABEMA CMECH T10 TpyOaM

XapaKTepI/ICTI/IKa IIOABCMHHKA

bamanc OHEPIUH B CKBaKUHC. YCJ'IOBI/IH, IMPUYXHbI U THUIIbL (bOHTaHI/IpOBaHI/IH

HO,Z[T:»GM KHUAKOCTH 3a CHET SDHEPTHH T'HAPOCTATHYCCKOI'O HArlopa X SHCPIur paCIlupAOIETrocs ra3a

MexaHu3M JBUXKEHUS Fa3OHe(1)T$IHOI7I CMCCH 110 BEPTHKAJIbHBIM pr6aM

O6opynoBanue GOHTAHHBIX CKBAKHH

Knaccudukanus honTaHHON apMaTypsl U BEIOOP (DOHTAHHON apMaTyphbl

OOINOO RWIN|F-

PerynupoBanue neduta GoHTaHHOM CKBaskUHBI. OCIOXHEHHS PU paboTe (POHTAHHBIX CKBAXKUH

10

O6cnyxuBanue (POHTAHHBIX CKBAKUH

IIpakTHYecKHe 3aHATHA

IIpaktrnyeckas pabora Ne 9 Pacuer nporuecca poOHTaHUPOBAHUS

ITpaktuyeckas padora Ne 10 ITpouecc perynupoBanus gedbura

IIpaktuyeckas pabora Ne 11 Pacuernsie popmynst KpbuioBa

IIpakTtnyeckas pabora Ne 12 YcraHOBIEHHE TEXHOJIOTMUECKOTO peskuMa paboThl POHTAHHBIX CKBaKUH

NN N T I I I ITN T DI RN IO NITITIT N T I O S N TN TN
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IIpaktuyeckas padora Ne 13 Kommiekc cKBaKMHHOTO 000pynoBaHus [uid (GOHTAaHHOHN SKCIUTyaTalluu 2
Tema 4 I'aznudrTHas Coaepikanue y4eOHOro Marepuasia 20
no0bI4a HeTH 1 Ob6nacte npuMeHeHHs Ta3MUPTHOTO criocoba noobrun HedTH. Kinaccudukanms ra3nudTHRIX CKBaKUH 2
2 [TpuHIIMT pabOTHI KOMIIPECCOPHOTO MO beMHUKA. CHCTEMBI M KOHCTPYKIIMU KOMITPECCOPHBIX 2
0 TbEMHUKOB
3 [IpeumytiecTBa U HEAOCTATKH ra3IuPTHOTO crocoda T0OBIYN 2
4 O6opynoBaHue ra3muTHBIX CKBAXKUH 2
5 lMazocHabxeHue u razopacmpeaeneHue npu ra3mmdTHol skcmutyataui. KoMmpeccopHoe X03sHCTBO 2
Ha
He(TAHBIX IPOMBICIAX
6 [Tyck KoMIIpeccOpHOM CKBaKMHBI B AKCILIYaTalIHIO 2
7 [TyckoBbIe naBiieHUS TPH Pa3IMYHBIX CHCTEMax Ta3nudTa. MeToabl CHUKEHUS ITYCKOBBIX JTaBIICHHH 2
8 I'myOunHbIe raznudTHBIE KIanaHbl, pacdyer JudTa 2
UccnenoBanue raznuTHRIX CKBaXXUH M YCTaHOBJIEHHE peXUMa UX padboTsl. [lepuoanueckas 2
9 AKCIUTyaTaIys Ta3TuTHBIX CKBAKHH
10 | Ocnoxxuenus rmpu paboTe ra3IuPTHBIX CKBOKHH 2
IIpakTHYecKHe 3aHATHS 14
[Tpaktuueckast padota Ne 14 O6opynoBanue ra3audTHBIX CKBAXKUH 2
[Tpaktuueckas padota Ne 15 TexHnonorudeckas cxema KOMIIPECCOPHOTO U OECKOMITPECCOPHOTO Ta3iudTa 2
[Ipaktrueckas padota Ne 16 OnpeneneHue JIMHBI U AHaMeTpa Tudra 2
ITpaktrueckas padorta Ne 17 Pacyer pacxona rasa 2
[IpakTrueckas padota Ne 18 YcraHoBieHHne pexuma paboThl ra3au(THBIX CKBAKUH 2
[Ipaktrueckas padota Ne 19 Ilepuonnueckuii raznmudT ¢ KaMepoi 3aMeIIeHHs], ¢ TaKepoM U pabodrM 2
OTBEPCTHEM
[Tpaktnueckas paborta Ne 20 ITnyHxepHbIil TudT, BHYTPUCKBAKHUHHBIN Ta3nudr 2
Tema 5. {o0b1uya HepTu | ConepxaHue y4eOHOIro MaTepHuaJia 20
CKBA’KUHHBIMHU 1 Krnaccudukanus rinyOMHHO-HACOCHBIX YCTAHOBOK U 00J1aCTh UX MPUMEHEHUS 2
IITAHTOBBIMHM HacocamMu | 2 Hacocuple mtanru. O60pyaoBaHue yCThsl HACOCHBIX CKBaXHH. HIUBUyalIbHBIN TPUBOJ 2
[ITAHTOBOTO
Hacoca
3 Pazmepuslii psja ctankoB-kaganok o 'OCT u ux BeI6Op 2
4 be3banaHcupHbIe CTaHKH-KavyalKd, YpaBHOBEITMBAHNE CTAHKA-KaYaJIKy 2
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[Tomaya mTaHroBOW CKBAKMHHOM HACOCHOM YCTaHOBKH. DAKTOPBI, BIUSIOIINE HA IOJAAYY
) CKB)XMHHOTO
Hacoca

M3MepeHune Harpy30K MMTaHTH ¢ TOMOIIBIO AWHAMorpada

BopbOa ¢ BpenHbIM BIMSHUEM ITeCKa ¥ ra3a Ha padorty HICH

[TpuMeHeHne moabpIX mTaHr, 60psr0a ¢ OTIOKEHUAMU MapaduHa npy dKcruryaranuu ckBaxul LICHY

OOV

SKcrmyaTaum[ HAKJIOHHBIX, HCKPUBJICHHBIX 1 MaJIOI[e6eTHI)IX CKBaXHH

10 | ABromarm3anus u 00CITy)KMBaHUE CKBaKWH, 000pynoBaHHbIX [IICHY

HpaKTuquKue 3aHATUSA

[IpakTnueckas padora Ne 21 Cxema MITaHrOBOM CKBaXMHHON ycTaHOBKU. [lo100p mTaHroBOr0O Hacoca Jiist
ONTUMAJILHOIO 0TOOPA KHUAKOCTU

N INININININ

[IpakTueckas paborta Ne 22 UccnenoBanue ckBaxuH, skcruryarupyemsix LHICHY. JIlunamorpammsl

N

[IpakTiueckas padorta Ne 23 Bei6op anekTpoaBuraresns cTaHka-kadaiakud. Onpeenenre Harpy30K Ha
IOTAHT'W U CTAHOK-Ka4daJIKy

[IpakTnueckas pabora Ne 24 CxeMbl BAHTOBOTO M THAPOIITAHTOBOTO HACOCOB

Tema 6 {o0b1ua HedTH
0eCIITAHTOBLIMH
HacoCaAMH

Conep:xxaHue y4e0HOro MaTepuaJia

O065acTh NPUMEHEHHUS! YCTAHOBOK 3JIEKTPONOTPYKHBIX LIEHTPOOESKHBIX HACOCOB

OcHoBHBIE y371bl YcTaHOBKHM DIIH, X Ha3HaUueHWE M XapaKTEPUCTUKA

O6opynoBanue ycthsa ¢ YOIIH. Texunueckas xapakrepuctuka Y OIH

Momntax u 3xcrutyaranusa Y OLH

ABTOMaTH3a1Ms CKBaXUH, 000pyaoBaHHbIX YOIIH

[Tyck ycranoBku YOI[H u BeIBo €€ HAa peskuM pabOTHI MTOCIIE IMO3EMHOTO PEMOHTA

N[OOI WIN|F-

Biustaue raza va padoty YOIIH u meTonb1 60ps0BI ¢ HUMU

IIpakTHYecKkue 3aHATHS

[TpakTnueckas paborta Ne 25 Cxema ycranoku JI[H. Meroauka nog6opa YOIH i ckBaxkun

[Ipaktuueckas pabota Ne 26 JIoObiua HedTH OecmTaHrOBEIMU HacocaMu. CpaBHEHHE Pa3IMYHBIX CIIOCOO0B
9KCIUTyaTaIlMi CKBAXUH

[Tpaktnueckas pabora Ne 27 KoHCTpyKIus U cxeMa cenapaTopoB, AUCIEPraTopoB

IIpaktnyeckas pabora Ne 28 KoHTposib napamMeTpoB pa3pabOTKU B MPOLIECCE IKCILUTYaTaIH

[TpakTtuyeckas padora Ne 29 BuHTOBBIE, THAPONOPIIHEBbIE, THa(parMeHHbIe, CTPyHHbIE HACOCHI

IIpaktnyeckas padora Ne 30 BubpanrionHsle, rHIpOUMITYJIbCHBIE, TYPOOHACOCHBIE YCTAHOBKU

Tema 7 OcodennocTn
JOOBLIYM ra3a v

Conepxanue y4eOHOro MarepuaJia
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KOHJCHCaTa

O060opynOBaHKE YCThS TA30BBIX CKBAKUH

IToxzemHoe 060pynoBanue, 000pyaoBaHue 320051 CKBAXKUH

Bmusune KOPPO3HMOHHO-AKTUBHBIX KOMIIOHCHTOB X MCTO/IbI 60pb6bl C HUMH

I'mapate! n 60pbba ¢ HUIMU TPU SKCIITyaTallly Ta30BbIX CKBKUH

Gl WIN -

ABTOMaTI/I3aIII/I$[ ra3oBoro npomMabICJia

Opranu3anus ¥ BeJicHHe 0€30MacHbIX PadOT MPH JTUKBUIANN OTKPBITHIX HEPTSIHBIX U ra30 BBIX
6 | ¢donTaHoB

NINININININ

IIpakTHyeckue 3aHATHA 12
[TpakTnueckas padora Ne 31 OcoOeHHOCTH KOHCTPYKIMI Ia30BbIX CKBaXKUH 2
[Tpaktuueckast padota Ne 32 Pacyer nudra /17151 Ta30BBIX CKBAXKUH 4
[IpaxTueckas paborta Ne 33 VcraHoBieHUE pexMa paboThl ra30BOM CKBaYKHUHBI 2
[IpakTnueckas pabora Ne 34 MccnenoBanue ra30BbIX CKBaKUH 2
[IpakTnueckast pabora Ne 35 JIoOblua ra3a u KOHJEHcaTa 2
Tema 8 OnnoBpemenHo- | Coaepskanue y4eOHOro Marepuasa 10
pasaejibHas 100bI4a 1 | CymHOoCTh OJHOBPEMEHHO Pa3AeIbHOM HKCIUTYaTallMi HECKOJIbKUX MJIACTOB OJTHOM CKBaXHHOU 4
He()TH M ra3a u3 ABYyX 2 | O6opynosanue mpu OPD 4
uim OoJiee MJIacToB 3 | TpeboBanust k o6opynoBanuto ais OPD 2
OJIHOii CKBAKMHOW IpakTHYecKue 3aHATHS 10
[Tpaktrueckas padorta Ne 36 DxcruryaTarus 3anexei HeT u raza OJHOW CKBAKUHOM 2
[Tpaktuueckas padota Ne 37 Be160op 00BEKTOB 7151 OTHOBPEMEHHO-PA3ACIbHON IKCILTyaTallii 2
[Ipaktuyeckas padora Ne 38 OnHOBpEeMEHHO pa3fieibHasl SKCIUTyaTalys 10 pa3IMYHbIM cXeMaM 4
[TpakTrueckas padota Ne 39 PasznenpHas SKCIUTyaTaris JByX ra30BbIX IIACTOB 2
Tema 9 MeTtoabl Conep:xaHue y4eOHOro MaTepmaJia 16
yBeJIHYeHUs CyIIHOCTb, BU/IBI U TEXHOJIOTHS MPOBEICHUS COJITHOKUCIOTHON 00paboTKU cKkBaXuH. CKBaKUHBI- 2
MPOU3BOAUTEILHOCTH 1 KaHauAaThl a7 nposeaeHuss CKO.
CKBaKUH 2 | O6opynosanue ais npoeaenus CKO. Marepuansl npumensiemsie npu CKO. 2
Cy1HOCTb, BUJIBl M TEXHOJIOTUS IIPOBEJICHHSI THIpopa3pbiBa miacta. CKBaXKUHbI-KaHIUAAThI IS 2
3 nposeaenus ['PII.
4 | O6opynosanue s nposenerus ['PI1. Marepuansl npumensemsle npu I'PIT. 2
Tennobie MeTo 161 00paboTKH 32605 ckBakuH (mpuMenenue I1ITY, rperomue kabenu, 3akauka 4
5 | ropsueit
HeDTH, BOJIBI)
AnbTepHaTUBHBIE METO/1bI 00pabOTKH 32005 CKBaXXHH (BUOpALIMOHHBIE, aKyCTHUECKUE, 4

6 | Omonmoruueckue)
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HpaKaneCRne 3aHATUSA

ITpakTaeckas paborta Ne 40 ITpoekTrpoBaHue COITHOKUCIOTHON 00pabOTKH

[Tpaktuyeckas padora Ne 41 IIpoekTrupoBaHue KMCIOTHOW BaHHBI

[Ipaktuyeckas padora Ne 42 PacueT TepMOKHCIOTHOM 00pabOTKH

ITpakTaeckas padborta Ne 43 IIpoekTupoBaHue Mporecca THAPaBINIECKOro pa3phiBa IJIacTa

[TpakTudeckas padborta Ne 44 Pacyer pazMepoB TpemuH

[Ipaktuyeckas padora Ne 45 [IpoekTrpoBaHUE IEPHOIMUECKON AIIEKTPOTEIIOBOI 00pabOTKH MpHU3a00iHOM
30HbI

[TpakTnueckas padorta Ne 46 IIpoekTrpoBaHue r'HAPONECKOCTPYHHONH 00pabOoTKU

Tema 10 IMognepxxanue
IJIACTOBOIO AaBJICHUS U
NOBBbIIIICHHUEC
HeTEeOTAAYH IIACTA

ConepxxaHue y4eOHOro MarepuaJia

1 | 3akauka pabouero areHra (Boja, ra3, IeHbl) s MOJIEPKaHU [UIACTOBOTO JIaBJICHHUSI.

2 | TpeboBaHus K 3akaunBaeMoMy areHty. CriocoObl MOATOTOBKH 3aKaYNBAEMOT0 areHTa.

3 | ObopymoBanue mpu MpoekTupoBaHwuu cuctembl [TI1]]

4 | Ilpumensiemble cucteMsbl T1T1]]

IIpakTHYecKue 3aHATHS

IIpakTuyeckas padora Ne 47 [IpoexkTupoBaHue MPoIEcca 3aKaYKU BOJIbI

IIpakTuyeckas padora Ne 48 Pacuer npreMUCTOCTH HarHETATEJIbHON CKBaKUHBI

IIpakTuyeckas padora Ne 49 [IpoexkTupoBaHue 3aKayKu rasa

Tema 11 Pemout
CKBAaKUH

Conep:xaHue y4e0HOro Marepuaa

1 OCHOBHBIE ITOJIOKCHHS IIpru pCMOHTE CKBAXXHH

2 Buipl peMOHTOB CKBa)KHUH

3 | CymnocTth o6pazoBanust ACIIO u Metoasl 60pb0BI ¢ achabrocMosionapa@uHOBBIMH OTIOKECHUSIMH B
CKBa)KHHE

CYIJ_[HOCTB O6paSOBaHI/IH COJICOTIOXCHUA U MECTOAbI 60pL6LI C COJICOTIIOKCHHUECM

PeMOHTHO-U30IAIIMOHHBIC pa6OTbI IIpH BBICOKOI O6BO)IH6HHOCTI/I ITPOAYKIIUH.

4
5 | CymHoCcTh U METOIbI OOPHOBI C KOPPO3HEi
6
7

TexHonorus MMPOBCACHUA PEMOHTHO-U30JIAIUMOHHBIX pa60T. HpI/IMeHHCMOC O60py,[[OBaHI/IC.

IIpakTHYecKHe 3aHATHA

ITpaktuyeckas padora Ne 50 bopr6a ¢ ACIIO

ITpaktnyeckas pabora Ne 51 bopr6a ¢ coneoTnoxeHneMm

IIpakTuueckas paborta Ne 52 Boprba ¢ kopposueit

IIpaktuyeckas pabora Ne 53 IIpoekTrpoBaHue peMOHTHO-H30JSIMOHHBIX PaboT
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Tema 12 Coop u
NOAroToBKa HepTH N
rasa

Conepxxanue y4eOHOro MaTepuaJia

Cuctembl cOopa ¥ TOArOTOBKM HETH U ra3a

TpeboBanusi K KauecTBY TOBapHOI HE(TH U raza

TexHomorn4yeckmue MMPOLCCChI MMOATIOTOBKU HCCI)TI/I, ra3a ¥ BOJbI HA IIPOMBICJIC

YcnoBusi 06pa3oBaHus THIPATOB

1
2
3
4
5

Wuruburopsl ruiparooOpa3oBaHms U HX CBOHCTBA

HpaRTuquKne 3aHATUSA

[IpaxTnueckas paborta Ne 54 C6op 1 noarotoBka HeQTu

[IpakTnueckas padorta Ne 55 C6op 1 noJAroToBKa rasa

Tema 13 Cenapauus
HeTH

Conepxxanue y4eOHOro MarepuaJia

1 | [lpunnun paboTs! HE(PTAHBIX CENapaTOPOB
2 | 3aMepHO-cenapanuoHHbIe YCTAHOBKH
3 | Be1bop onTuManbHOTO YKCIa CTYNICHEH cerapamnuu

IIpakTHYecKue 3aHATHS

[Tpaktuueckast padota Ne 56 Cxembl HEPTSHBIX CEMapaTopoB

[Tpaktrueckas padota Ne 57 dakTopsl, BAusIONKE HA pabOTy cemapaTopa

[Tpaktrueckas pabota Ne 58 Pacyer BepTHKaILHOTO TPABUTAIIMOHHOTO CerapaTopa 1o razy

[Tpaktrueckas padota Ne 59 Pacyer BepTHKaILHOTO TPABUTAIIMOHHOTO CemapaTopa 1o KUJIKOCTH

[TpakTrueckas padota Ne 60 MexaHnueCKHil pacueT cenapaTtopon

[Tpaktuueckas padota Ne 61 Ilporecc cenaparuu HehTH

Tema 14
Oo0e3BoKMBaHUE U
o0eccosiuBaHue HedTeil

Conep:xaHue y4e0OHOro MaTrepuaJia

Hedrsubie smynscun

JlesmynbrupoBanue He(TIHBIX SMYJIbCUN

XOJI0THBIN OTCTOM U IIEHTPUYTrUPOBaAHUE

TCpMOXI/IMI/I‘IeCKOG 00e3BOKHBaHHUE

Ol WIN -

9J'ICKTpI/I‘ICCKOC 00€e3BOKMBAaHHE K 00€CCOIMBAHNE

IlpakTHyeckue 3aHATHSA

[IpakTnueckas paborta Ne 62 Pacyer 0OTCTOWHUKOB

[TpakTtuyeckas pabora Ne 63 CxeMbl TEPMOXUMHUYECKOTO U 3JIEKTPUYECKOT0 00€3BOKUBAHMSI

IIpaktnyeckas pabora Ne 64 O6e3BoxkMBaHUE M 0OeccoIrBaHue HedTel

Tema 15 MeToabl
CTAaOMJIM3ALNHA 1
COXPAHEHHS KAa4ecTBa U
o0bema HeTH

Conepxanue y4eOHOro MaTepuaJia

1 | Heo0Xx0aMMOCTh YTHIIM3AIUH JIETKUX YTIIEBOJOPOOB
2 | ®pakuMOHMPOBAHHAs KOHACHCAIMS ra3000pa3HbIX (hpakuui
3 | Otnoxenus napaguHoB

IIENIFENT ENEN N ENENENENEN D NN EN N N NN E I E NS I E N Y EN =
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4 ‘ HedTsabie pezepByapsl 2
IIpakTHyecKne 3aHIATHS 10
[Ipaktuyeckas padora Ne 65 [Tyt cokpaiieHust IOTEPh YriIeBOA0POIOB OT UCIIAPEHUS 4
ITpakTdeckast pabora Ne 66 YcaoBHS dKCILTyaTaIliy Pe3epBYapoB 2
IIpaktuyeckas padora Ne 67 PacueT HedTenoBymku 4
Tema 16 MeToanbl Conepxxanue y4eOHOro MarepuaJia 22
MOATOTOBKH 1 | OcHOBHBIE POIIECCHI MMOATOTOBKH 2
NPHPOIHOIO ra3a 2 | AGcopOIMOHHBIN CITOCOO OCYIIKM M OTOCH3MHUBAHMS YTIIEBOJJOPOIHBIX Ta30B 4
3 | AncopOIMOHHEIH c1m0cO00 OTOCH3NHNUBAHUS T'a30B 4
4 | Cenapartopsl raza 4
5 | OuuncTka ra3oB OT MEXaHUYECKHX IpUMecen 4
6 | YcraHoBKM HH3KOTEMIEpaTYpHOH cenapaium 4
IIpakTnueckne 3aHATHS 20
[IpakTnueckas pabora Ne 68 Anmnapatsl aOCOPOIIMOHHBIX YCTAHOBOK M MX pacyeT 4
[Tpaktrueckas padota Ne 69 Cxema aecopbepa 4
ITpaktrueckas padota Ne 70 ITpurIiun paGoTsl cenapaTopoB rasza 2
[Ipaktuueckas padota Ne 71 IpuHIun paboThl yCTAHOBKM HU3KOTEMIIEPATYpHOU cenapamiu 2
[IpakTuueckast padota Ne 72 PacdeT ropu30HTIBHOTO CemapaTopa MPUPOTHOTO Ta3a Ha MPOITYCKHYIO 4
CIOCOOHOCTB 1O Ta3zy
[IpakTrueckas padota Ne 73 Pacder kommuecTBa rasa, BBIICIHUBIIETOCS U3 KAXKAOW CTYIICHU Cenaparin 4
JAudpepeHupoBaHHbIi 3a4eT 2
CamocTosiTesqibHasi padoTa Npu U3y4YeHHH pas3jesia JKCayaTanus HeTAHbIX M Ta30BbIX MEeCTOP 0K eHU il 247

- Cucremarnyeckas npopa60TI<a KOHCIICKTOB 3aHHTHﬁ, yqe6H0171 U CIIeIIHaIbHON TeXHUYECKOH JINTCPATYPhI
- [loaroroBka k MMPaKTUICCKUM pa60TaM C UCIIOJb30BaHHUECM MCTOIUYCCKUX peKOMeHHaHI/Iﬁ IperoaaBaTClIsd
- O(l)OpMJ'ICHI/IC MPAKTHUYCCKUX pa60T, OTYCTOB M IIOAT'OTOBKA K MX 3aIIUTC

TemaTuka pedeparosn:

1. CoBpemeHHbIE METObI OCBOCHUS HEPTAHBIX CKBaYKUH;

2. VIHHOBaIIMOHHBIE PELICHUS NPHU BBI30BE NMPUTOKA (IIIONIA U3 IUIACTA B CKBAKUHY;

3. HTemeKTyanbHble CKBaKUHBI, SKCIUTyaTHUpyeMble (POHTAaHHBIM CIIOCOO0M;

4. VHTennekTyanbHble CKBaKUHBI, SKCIUTYyaTHPYEMble HACOCHBIM CIIOCOO0M;

5. CoBpeMeHHBIE METOAbl OUUCTKU MPU3a00HHOM 30HBI I1J1aCTa;

6. Hogelimue perienus npo0ieM cucTeMbl cO0pa U MOATOTOBKH MPOIYKIIUH HAa TPOMBICIIE;
7. IlepcnexTBa 1OOBIYM BEICOKOBSI3KUX He(Tel u OUTYMOB;
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8. YcoBepIIeHCTBOBAHHBIE TEXHOJIOTHH 00pabOTKN 000pYA0BaHUS OT KOPPO3UHU METalIa
9. YcoBepiIeHCTBOBaHHBIE TEXHOJOTHH 00pabOTKM HEPTEH MPU AEIMYIbCAITIH

TemaTuka kypcoBbIX npoexkToB o MJIK 01.02 DxcruryaTanusi HepTAHBIX U Fa30BbIX MECTOPOXKIEHUI: 30
1. Ipoekr ocBOEHNS TOOBIBAIONIIMX CKBAXKHH (Ha3BaHHE 00BEKTA Pa3pabOTKH MIIM MECTOPOKICHHUS).

2. TIpoeKT 0CBOEHHS HATHETATEIbHBIX CKBAXKHH.

3. AHanus pe3yIbTaTHBHOCTH OCBOEHUS JI0OBIBAIOIIMX CKBAXKHUH.

4. Ananus pe3ynbTaTUBHOCTH OCBOCHHUS HATHETATEILHBIX CKBAXKHUH.

5. Onenka cTeneHy ruapoMHAMUYECKOTO COBEPIIEHCTBA CKBAKUH 110 PA3IMYHBIM METOUKAM.

6. Onpenenenre napaMeTpoB IJIACTA M CKBAKHH 110 MX TUIPOAUHAMHYECKAM HCCIIEI0BAHMSM.

7. TIpOEKT KMCIOTHOTO BO3JEHCTBUS Ha MPU3a00iHYIO 30HY ILIACTA.

8. AHanu3 pe3ynbTaTHBHOCTH KHCJIOTHBIX 00paboTOK MPH3000MHOM 30HBI IIaCTa.

9. IIpoeKT ruapaBIMYEcKOro pa3phiBa IIacTa.

10. Ananus pe3yabpTaTHBHOCTH MMAPABIMYECKOTO Pa3phIBa ILIACTA.

11. TIpoexr BoaHOBOroO BO3/eHCTBHS Ha MIPU3a00MHYIO 30HY ILIACTA.

12. Ananu3s pe3yabpTaTHBHOCTH BOJHOBOIO BO3/EHCTBUS Ha MPU3a00iHYIO0 30HY IJIacTa.

13. [TpoekT GHOTEXHOIOTHYECKOTO BO3ICHCTBHSI HA TIJIACT.

14. Ananu3s pe3yabTaTHBHOCTH GHOTEXHOIOTMYECKOTO BO3AEHCTBHUS Ha IUIACT.

15. TIpoekr skcrunyaranmy HeQTAHBIX CKBaKMH (POHTAHHBIM CIIOCOOOM.

16. Ananus pa6oThl (POHTAHHBIX CKBAKHH.

Y4yeOHas npakTuKa 108
Bupt pabor:

Omnpenenenre KOIEKTOPCKUX CBOMCTB TOPHBIX MOPOJI B JTA0OPAaTOPHBIX YCIOBUSIX; ONpEAeTICHIE aKyCTUYECKIX CBONCTB TOPHBIX OPOJ

B 1a00OPATOPHBIX YCIOBUSX; ONPEIEICHNE TUIOTHOCTH HE(DTH B JIAOOPATOPHBIX YCIOBUSX; ONPEICICHHE BI3KOCTH HE()TU B Ta0OPATOPHBIX

YCIIOBUSIX; ONPEIEJICHNE TUIOTHOCTU OPOJI B 1a0OPATOPHBIX YCIOBHSIX; OMPEAeNICHUE BOIO- U He(PTEHACHIIIIEHHOCTH B JIA0OPATOPHBIX

YCIOBUSX; SKCKYPCHH B MY3€H; SKCKYPCHUH Ha MPEINPHUITH; 03HAKOMIICHHE ¢ 000pYyJIOBaHHEM Ha MOJUTOHE;

MOATOTOBKA pedepaToB U MPE3eHTALUI; N3y4YeHIE OCHOBHBIX MOJOKEHUH 10 OXpaHe OKPYKAIOIIEH Cpebl U HeAp Mpu pa3paboTKe U

AKCIUTyaTaIlMi HEPTSHBIX U TA30BBIX MECTOPOXKICHUH U OCYIIIECTBICEHNE UX HA IPEANPUITUN; BBITIOIHATH TUAPABIUYECKIE PACUETHI
TpyOOTIPOBOIOB; BIMOIHITH OCHOBHBIE TEXHOJIOTHYECKHE PAaCUeThl; MPOBOAUTH MPO(DUIAKTUIECKHI OCMOTP 000pYyI0BaHUS; TOA0UPATh

KOMILJIEKThI MaIlIlH, MEXaHU3MOB, JPYroTro 000pyI0BaHUS U MHCTPYMEHTA, MPUMEHSIEMOTO MIpH J100bIue, cOOpe U TpaHcHopTe HePTH U

ra3a, 00CIy>)KHBAaHUU U PEMOHTE CKBa)KHH.

IIpon3BoacTBeHHAsI MPAKTHKA 468

Bunpl pabor:
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1.KoHTpoJb 32 OCHOBHBIMHU MOKA3aTEISIMUA Pa3pabOTKH MECTOPOKACHUS

2.KoHnTposis 1 noanepkaHne ONTHMAIBHBIX PEXUMOB Pa3pab0TKH U IKCILTyaTalluyd CKBAXKHH

3.IlpenoTBparieHue 1 JUKBUAALNS TOCIEICTBHIA aBapUHHBIX CUTYallMid HAa HE(PTAHBIX U Ta30BbIX MECTOPOKIACHUSIX
4.1lpoBeneHrEe QUArHOCTUKM TEKYILEro U KalUTaIbHOIO PEMOHTA CKBAKHUH

5.3amuTa oKpyxarouen cpeabl U HeAp OT TEXHOT€HHBIX BO3JEHCTBUI NPOU3BOJICTBA

Jk3aMeH (KBAIN(UKANHOHHbII)

Bcero yacos:

2253

OcBoenue [IM mMokeT ObITh pean30BaHO C IPUMEHEHHEM JIEKTPOHHOTO 00Y4YeHHUs, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH B
COOTBETCTBHUU C JIOKAIBHBIMA HOPMAaTUBHBIMU aKTaMH YHUBEPCUTETA
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4. YCJOBHUS PEAJIN3AIIAU PABOYEM ITPOT'PAMMBI TIPO®ECCHUOHAJIBHOI'O
MOJYJIS IIM.01 TPOBEJAEHUE TEXHOJIOTHUECKHX ITPOIIECCOB
PASPABOTKH 1 SKCIIJTYATAIIMA HE®TSHBIX U I'A30BBIX
MECTOPOXJIEHU

4.1 TpeGoBaHusl K MUHUMAJIbHOMY MAaTePHAJILHO-TEXHHYECKOMY 00ecreyeHn 0

Peanuzanus paboueil mporpamMMbl MoAyns TpeOyeT Haauyus ydeOHOro kaOuHeTa
pa3paboTKu HEPTSIHBIX U Ta30BBIX MECTOPOXKACHUI; pa3pabOTKH M SKCIUTyaTallii He(TIHBIX U
ra30BbIX MECTOPOKICHHUHN, TUCIUIUIMH €CTECTBEHHO-HAYYHOT'O U MPO(EeCCHOHAIBHOTO IIHKIIOB,
nabopaTopuH MOBBIIICHUST HeTeoTauu T1acToB; nadopatopun «llerpodusukay; madoparopun
KEpHOIOArOTOBKH; JIJAOOPAaTOPUU MaTEpUAIOBECHUS; YU€OHO-TIPAKTUYECKOTO MOJIUTOHA.

OcHallleHHOCTh y4eOHOIr0o KaOMHeTa pa3pabOTKU HEPTSIHBIX U Ta30BbIX MECTOPOKICHUN!
MOCaJ0OUYHbIE MecCTa JJig OOydJaromuxcs, padodee MeCTO IMpenojaBaTelis, I0CKa ydeOHas,
MEpPCOHAIbHBIN KOMIIBIOTED, YUEOHO - METOAMYECKAsk JOKYMEHTAIIH

OcHanieHHOCTh Y4eOHOro KaOMHEeTa pa3palOTKU U IKCIUTyaTalliid HE(QTSHBIX U Ta30BBIX
MECTOPOKJICHHUI: IMOocaJo4yHble MecTa Jid oOywaromuxcsi, pabodee MECTO MpernojaBarens,
CTEH/Ibl, TIPOEKTOpP, MOHOOJOKM, MpPHUHTEp, [OCKAa, paAMOCTaHIMs, CcTeHAbl: «MeToabl
MOBBIIIEHUS HeTeoTauu 1m1actay, «O0opyaoBaHueE ISl MPOBEACHUS TEKYIIMX U KalUTaTIbHbBIX
PEMOHTOB CKBaKUH», «THUIOBBIE cXeMbl OOBSI3KM YCThSl MPU PEMOHTE CKBaXHUHBbI», «[IpuBon
VIITH wu mnorpyxHsle Hacocel», «OCIOXHEHHBIE YCIOBUS  OJKCIUTyaTallud CKBAXKHUHY,
«ANTOPUTMBI TOCIEA0BATEIHHOIO BBIMOIHEHHUS] MEPONPHUSATHI MO CKBAXKUHE», MPOrpPaMMHOE
obecneuenue: «KoMNIbIOTEpHBINT MMHUTALMOHHBIA TpEHAXEp - CHUMYIATOp», «BupryanbHas
nmaboparopusi», yueOHOe 000pyJIOBaHHE: YCTPOMCTBO aBTOMaTH4deckoe ciienHoe AITK - 8008,
BepxHui mamoynoButens YIII'H BIIIH-1, kaGensHbIN BBOJ yCTHEBOW apMaTyphl, KIIallaHbI:
CIIMBHOM, OOpaTHBIM TapenbyaThlii, IITaHTOBpaIlaTelib, TOPIIEBOE YIJIOTHEHHUE, TMOTPYKHOU
NIEKTPOJBHUIaTelb, 3JIEKTPOLIEHTPOOEKHBIM Hacoc, TMAPO3allUTa, ra3ocenapaTop, CHUCTeMa
TEJIEMEeTPUH, IUTAHIOBBI TNIyOMHHBIM HAcoC, HAaCOCHO - KOMIIpECCOpHas TpyOa, IITaHTH
HACOCHBIE, IITOK CAJIbHUKOBBIH, NAaKep € IKOPEM; YUeOHO - METOIMYECKasl JOKyMEHTAlHs.

OcHalleHHOCTh KaOMHEeTa JUCLUIUIMH €CTECTBEHHO-HAYYHOTO M MpPO(ecCHOHAIBHOTO
LUKJIA: OCaJ04YHble MecTa Julsl 00ydarouuxcs, pabouee MeCTo INpernojaBaTens, yueOHas J0cKa,
yueOHO - METOMYEeCKas JOKyMEeHTalus

OcHalleHHOCTh  JIAOOPAaTOpUM NOBBIIEHUS He(TeoTnauu IUIaCTOB: BUCKO3UMETPBI,
IIUKHOMETPBI, y4eOHO-METOINYECKasi JOKyMEHTALIUS.

OcHamenHocts  saboparopun  «Ilerpodusuka»: Habop cuT UId  OHpENEICHUS
I'PaHYyJIOMETPUYECKOTO COCTaBa MOPOAbI, IPUOOP «YIIbTpa3ByK», AJapCUMETP, OpoMep, yueOHO
- METOAMYECKasl JOKYMEHTALHS.

OcHamleHHOCTh Ja00opaTOpuK KEepHONOAroToBKM: amnmaparbl Coxciieta, HabOp CUT Ui
OIpe/ieNIeHUs] TPaHyJIOMETPUUECKOr0 COCTaBa MOPOJbI, 3JIEKTPOHHBIE BEChbl, HA0Op Y4eOHBIX
KEpHOB, Y4eOHO - METOIMYecKas JOKyMEHTAlUs.

OcHaleHHOCTh JJAO0PaTOPHH MaTepUAIOBEACHUS : T0CAJOYHbIE MeCTa Ul 00yJaroIuxcs,
paGouee MecTo ImpernojaBaTens, ydeOHass J0CKa, TBepaoMepbl i MertawioB (bpunesns,
PokBen), anekTporeuyd, MakeT KpPUCTAJUIMYECKUX PpEeIIETOK, OSJCKTPOHHbIE IIIaKaThl IO
micuuiuinHe  «MarepuanoBeleHME M TEXHOJIOTHS ~ KOHCTPYKLMOHHBIX — MaTepHajiOBy,
MHUKPOCKOTIbI, METAJUTMYECKHE MIIACTUHBI, YU€OHO - METOJMUECKas JOKYMEHTaLU.

OcCHaIIeHHOCTh y4eOHO-TIPAKTHUECKOTO TOJIMTOHA: Y4eOHO-TPAKTUYECKUEe IUIOMIAJKH:
«JIykoin-Komu» - HacoCHas BHEIIHErO TPAHCIOPTA, HACOCHAs IUIACTOBOM BOJbI, CTAHOK —
Kayajika, HarHeTaTelbHas CKBaXHHA, OydepHas eMKOCTh, JI0ObIBaloIlas CKBAXHHA,
SKCIUTyaTupyemast poHTaHHBIM CIOCOOOM;

«HIIY — Spera - HedTh» - Kpenb MeTayunyeckas nojxatauBas KMII-A3, nepekpsitue u3
JIEPEBSIHHOMN 3aTsDKKH, PelIbCOBBIN NyTh ¢ kosneed 600 MM u3 penbca P18, nepeBsiHHbIE Tpambl
JUIs Tpoxoja Joaei, mopomomorpy3ounas wMammHa [IITH-1C, rpy3oBoit Baron BI'-1,3,
KoMmIuleke OeroHoyknanounbiii BYK-3M, BenTwiastop MectHoro mnposerpuBanusi BMII4 ¢
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BeHTpykaBoM, mnepdoparop III1-54 ¢ mnHEBMOMOAIEPKKOH © OypOBOW INTaHro¥, mUia
nHeBmaruyeckas [1112, nacoc HB-50, nacoc HTHC 105%147, tpyOsl Ui nepekadynBanus HEPTH
Ha [OBEPXHOCTb, MIaxTepckas kienp, AI3Y- aBromaTu3upoBaHHas TIpyIIoOBas 3aMepHas
yCTaHOBKA.

HaumeHoBaHMe JHMIIEH3MOHHOTO M CBOOOJHO pPAaCHpOCTPAHSAEMOTrO MPOTrPAMMHOTO
o0ecrieyeHus, B TOM YHUCIIE OTEUECTBEHHOTO:

— wrardpopma nanoCAD

Peanmmzanmst  pabGoueit mporpammbl  MPO(ECCHOHATBHOTO  MOIYNS — IPEAIOJaraet
00s13aTeIbHOE TPOXOKICHUE TPAKTUKH.

[Ipaktuka peamusyercs B (GOpMe MPAKTUYECKOH MMOATOTOBKH TPHU OCBOCHUHU
00pa3oBaTeIbHON MPOTPAMMBI B YCIOBHSX BBITIOJHEHHUS 00YyJarOIIUMUCS ONPEACTICHHBIX BHJIOB
paboTt, CcBsi3aHHBIX C Oyaymiedl Mpo¢eCCHOHAILHOW NEeATETLHOCTRI0O M HANpaBJICHHBIX Ha
(opMHpOBaHHe, 3aKpEIUICHHE, Pa3BUTHE IPAKTUUECKUX HABBIKOB M KOMIIETEHLUH O TPOGUIIO
COOTBETCTBYIOIIEH 00pa30BaTEIbHOM POTrpaMMBbl.

[IpakTika oOy4arommMxcsi MPOBOAUTCA B COOTBETCTBMM C paboyeil mporpaMMoil u
JIOKaJIbHBIMU HOPMAaTUBHBIMU aKTaMU YHUBEPCHUTETA.

4.2 UndopmanmnonHoe odecnedeHne o0ydeHus
Jlia peanusanuu mporpaMMmbl OMONIMOTEUHBINH (GOHI 00pa3oBaTENIbHON OpraHu3aluu
MMeeT TMeyaTHbIe U/ WK AJIEKTPOHHbBIE 00pa30BaTelbHbIe U HHPOPMAIIMOHHBIE PECYPCHI:

o Jlagenko, A. A. TeopeTndyeckre 0CHOBHI pa3pabOTKH HE(MTIHBIX U Ta30BBIX MECTOPOKIACHUI
: yuebnoe mocobue / A. A. Jlamenko, O. B. Camenok. - MockBa ; Bomorma : Uudpa-
Nnxenepus, 2020. — 244 c. — ISBN 978-5-9729-0445-7. — Tekct : 2meKTpOHHBIN. — Pexxum
nocrymna: https://znanium.com/read?id=361739

e Mycun, M. M. Pa3paborka HepTIHBIX MeCTOPOXKIeHHH : yued. mocooue / M.M. Mycus,
A.A. Jlunaes, P.C. Xucamos ; mox pea. A.A. JIunaeBa. — 2-e¢ u3f., nepepad. u gom. — MockBa
; Bomorma : Wudpa-Unxenepns, 2019. — 328 ¢. — ISBN 978-5-9729-0314-6. — Tekcr
AIIEKTPOHHBIN. — Peskum mocrtyma: https://znanium.com/read?id=346095

e Kysuenona, T. . Pa3paboTka HepTAHBIX MecTOpOkaAeHUH : mpaktukyMm i CIIO / T. W.
Kysnenona, E. D. Tatapunoa. — Capartos : [IpodobOpazoBanue, 2022. — 66 ¢c. — ISBN
978-5-4488-1403-7. — Texkcrt : anexrponnsiii / 9bC PROFob6pa3oBanue : [caiit]. — URL:
https://profspo.ru/books/116289

e Kysnenona, T. 1. Pa3paboTka HepTAHBIX MecTOpokacHul : npaktukym mis CIIO / T. U.
Ky3unenona, E. D. TarapunoBa. — Caparos : IIpodoOpazoanne, 2021. — 65 ¢c. — ISBN
978-5-4488-1251-4. — Tekct : DSIEKTPOHHBIA // DJIEKTPOHHBIM pecypc HHUPPOBOH
oOpaszoBatenbHoii  cpenbl  CIIO  PROFoOpazoBanme  :  [cait]. —  URL:
https://profspo.ru/books/106850

e Kpen, B. I'. OcHoBrI He(pTerazoBoro aena : yueonoe nocodue misgs CI1O / B. I'. Kpen, A. B.
[Magpuna ; mox penakuuein B. I'. JlykbsinoBa. — CapartoB : IIpodo6pazoanue, 2021. —
199 c. — ISBN 978-5-4488-0934-7. — TekcT : 31MeKTpOHHBIN // DIEKTPOHHBIA pecypc
mudposoit  obOpazoBarenvHol cpenbl CIIO PROFoOpazoBanme : [caiit]. — URL:
https://profspo.ru/books/99936

e Maprtromes, [I. A. Dkcrmyaranus U oOCTyXKHBaHUE OOBEKTOB J0ObUM He(TH U rasza :
yuebHoe mocobue / J[. A. Maptiomes, A. B. JlekomueB. — Mocksa ; Bonorga : Undpa-
Wnxenepus, 2020. — 340 c. — ISBN 978-5-9729-0478-5. —TekcT : 21eKTpOHHBINA. — Pexum
nocryna: https://znanium.com/read?id=361759

e bypkos, @. A. 'eopusnueckue rcciaeoBaHus CKBaXHH : yueOHoe nmocobue aist CIIO / ©.
A. Bypxkos, B. 1. Hcaes, I'. A. JloboBa. — Caparos : [IpopoGpa3zoBanue, 2021. — 109 ¢. —
ISBN 978-5-4488-0928-6. — TekcT : 3MEKTPOHHBIN // DIEKTPOHHBINA pecypc HU(PpPOBOt
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https://profspo.ru/books/116289
https://profspo.ru/books/106850
https://profspo.ru/books/99936
https://znanium.com/read?id=361759

obpazoBatenbHoii  cpenst CIIO  PROFo6pa3oBanue [caiiT]. URL:
https://profspo.ru/books/99927

Anexuna, E. B. UccnenoBanue ckBaxuH : yaeOHoe mocobue mius CIIO / E. B. Anekuna, JI.
H. banangun, U. JI. banangua. — Caparos : [Ipodo6pazosanue, 2021. — 70 ¢. — ISBN
978-5-4488-1223-1. Tekcr ANIEKTPOHHBIN // DIEKTPOHHBIA pecypc UU(POBOIA
obpaszoparenbHoit  cpeapl  CIIO  PROFo6pazoBanue [caiiT]. URL:
https://profspo.ru/books/106825

Hmutpues, A. FO. PeMoHT He(pTAHBIX ¥ Ta30BBIX CKBaXKUH : ydeOHOe mocooue st CI1O / A.
10. Imutpues, B. C. XopeB. — Caparos : [Ipodobpazosanue, 2021. — 271 ¢. — ISBN 978-
5-4488-0935-4. Texcr SIIEKTPOHHBIA //  DIEKTpOHHBIM pecypc nU(POBOI
obpazoBarenbHoit  cpenpl  CIIO  PROFo6pa3zoBanue [caiit]. URL:
https://profspo.ru/books/99938

Mepkynos, B. II. TexHuka u TEXHOJIOTUS HCCIENOBAaHUS CKBaXHMH. [eodusnmueckue
HCCTIEIOBAHUS yueOnoe mocobue misi CIIO / B. II. MepkynoB. — CapatoB
[MpodobpazoBanme, 2021. — 145 ¢. — ISBN 978-5-4488-0927-9. — TekcT : 2MEKTPOHHBIN

/" DnexTpoHHBIM pecypc uudpoBoi obpazoBarenvholt cpenbl CIIO PROFoGpazoBanue :

[caiiT]. — URL.: https://profspo.ru/books/99943

CoBpemeHnHble npodeccuoHanbHble 0a3bl JaHHBIX W WH(OPMALMOHHBIE CIIPABOYHBIE

CHUCTEMBI.
— CIIC Koncynprantlliroc

5.KOHTPOJIb U OHEHKA PE3VJIbTATOB OCBOEHUSA NPO®ECCUOHAJIBHOI'O

MOAYJIA IIM.01 MPOBEAEHUE TEXHOJOI'MYECKUX MPOLECCOB
PA3PABOTKU U ODKCIIVIVATAIUU HE®TAHBIX U I'A30BbIX

MECTOPOXKJIEHUM

5.1. KoHTpOJIb ¥ OLIEHKA Pe3yJIbTATOB 0CBOEHHS NMPO(ecCHOHATIBLHOT0 MOYJIsA

OCYILIECTBJISIETCS MPENOAaBaTEIeM B MPOIIecCce MPOBEACHUS TEKYIIIETO KOHTPOJISL YCIIEBAEMOCTH :

MPAKTUYECKUX paboT, 1a00paTOPHBIX pabOT U MPOMEXKYTOYHOM aTTECTALINH.

Hrorosoit ¢opmoii mpoMekyrouHOW arTecTaluu MO MPOQPecCHOHAIBHOMY MO0
SIBJISIETCS 9K3aMeH (KBaTM(HUKAIMOHHBIN).

DopMbI U
PesyabTarsl
OcHOBHBIE TOKA3aTeJIH OLIEHKHU MeTO/IbI
(ocBOEHHBIE 001IHE
pe3yJabTarta KOHTPOJISI
KOMIIETEHIIHH)
OLICHKH

[Tonumars CYLIHOCTh U | -IEMOHCTpauus HHTEpeca K | UaTepnperanus
COLIMANIBHYI0 3HAUYMMOCTh CBOEH | Oymymieit mpodeccuun pe3ynbTaToOB
Oynmymieit mpodeccuu, IposBIATh K HaOmOMeHN  3a
HEW yCTOWYUBBIN HHTEPEC. JIeATEIIbHOCTBIO

oOydaromerocs B

mporecce

OCBOEHUS

MPOrpaMMbI

MO Tyl
OpranuzoBbIBaTh COOCTBEHHYIO — BbIOOp U puMeHeHue MetoioB u | MHTeprperams
JEATENbHOCTD, BEIOUPATh TUIIOBBIE | CIIOCOOOB PEILEHUS pEe3yNbTaTOB
METO/IbI M CIIOCOOBI BHITIOJTHEHUS npodeccroHanbHBIX 3a7a4 B HAOMIOMeHN  3a
po(eCCHOHATBHBIX 3a/1a4, 001acTH dKCIITyaTalui HeQTSHBIX U | ACSITCILHOCTHIO
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OLICHUBATh UX dPPEKTUBHOCTH U

T'a30BBIX CKBAXXHWH,;

oOywaromerocst B

Ka4ecTBo. -OIICHKA 3P PEKTUBHOCTH u | mporuecce
KayecTBa BBIIIOJIHEHUS; OCBOCHUS
IPOTPaMMBbI
MOAYJIS
[TpuHUMAaTH pemeHus B -pereHue CTaHJapTHBIX u | MaTepnperanus
CTaHJAPTHBIX U HECTAHJAPTHBIX HECTaHJIapPTHBIX pe3yabTaTOB
CUTYaIUSX U HECTH 32 HUX npoeCcCHOHATBHBIX 3aja4 B | HaOmoeHU  3a
OTBETCTBEHHOCTb. 001acT PKCIUTyaTauy HeQTSIHBIX U | ACATEIBHOCTHIO
ra3oBbIX CKBaXKUH; oOydarolierocss B
nporecce
OCBOCHUS
IPOTPaMMBI
MOAYJIS
OcymiecTBIATh MOUCK U -3(ppeKTUBHBIN MOUCK OKcnepTHoe
HCI0JIb30BaHNE UH(POpMAIH, HeoO0xo Mol nHpopMalnu; HaOJI0ICHHE "
HeoOxoauMoi 1715t 3 (HEKTUBHOTO -MCIIOJIb30BaHUE PA3IMYHBIX OIICHKA Ha
BBITIOJIHEHUS TPO(ECCHOHATBHBIX MUCTOYHUKOB, BKITFOUAs MPAaKTUIECKUX
3a/1a4, Mpo(eccuoHaNbHOTO U JNEKTPOHHBIE; 3aHSATHUSIX npu
JUYHOCTHOTO Pa3BUTHSI. BBITIOTHCHUH

paboT no yueOHOU
IIPAKTUKE

Hcnosp30BaTh HHDOPMAITHOHHO-
KOMMYHHMKAITHOHHBIC TEXHOJIOTHHU B
podecCHOHATBHOM JIeATSIIBHOCTH.
PabGoTtarh B KOJIJIEKTHUBE U B
Komane, 3pHEKTUBHO 00IIaThCs

C KOJIJIETaMH, PYKOBOJICTBOM,
MOTPEOUTEIISIMH.

-B3aMOJICUCTBUE C
00yJaroNIMMUCS, MPETNOoaBaTeIISIMU
¥ MacTepamu B X0JIe 0Oy4YCHHS;

DKCnepTHOE
HaOJIFOIEHIE u
OllEHKa Ha
MPaKTUYECKUX
3aHATUIX npu
BBITIOJTHEHU

pabot mo yueOHOI
NPAKTHUKE

BpaTB Ha ce0s1 OTBETCTBEHHOCTD 34
pa60Ty YJICHOB KOMAaHJFbI, 34
PE3YJIbTAT BBIIIOJIHCHUA SaﬂaHHfI.

-CaMOaHaJIM3 U KOPPEKIIHS
pe3ynbTaToOB COOCTBEHHOM PaOOTHI;

DKCnepTHOE
HaOJIFOIeHNE u
OlLIEHKa Ha
MPaKTUYECKUX
3aHATHIX npu
BBIIIOJIHEHU U

paboT mo yueOHOU
PaKTHKE

CamocTosITeNbHO ONPEACTATh -OpraHuM3anus  caMOCTOSATeNbHBIX | IHTepnperanus
3aJauu NpoecCUuOHATBHOTO 3aHATUI npu U3y4eHUHU | PE3y/IbTaTOB
Y JTMYHOCTHOTO Pa3BUTHS, po(eCCHOHATBHOTO MOYIIs HaOmroeHuit  3a
3aHUMAaTbCs CaMOOOpa30BaHUEM, JESATEIIBHOCTBIO
OCO3HAHHO IJIAHUPOBATh oOyuaromerocss B
MOBBIIIEHUE KBAIU(DUKAIIUH. nporecce
OCBOCHUS
IPOTrpamMMBbl
MOYJIS
OpueHTHpOBaTBCS B YCJIOBMAX | -aHANM3 MWHHOBAlMil B oOnactu | MHTepnperanus
JacTon CMEHBI TEXHOJIOTUH | 3KCIUTyaTalluu HE(PTSIHBIX U Ta30BBIX | pE3yJIbTaTOB
B IpoecCHOHATLHON CKBAYKUH; HaOmroeHuit  3a
JESITEIBHOCTH. JIESITEIBHOCTBIO
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oOyuyaromierocst B

nporecce
OCBOCHUS
IIPOrpaMMbl
MOAYJIS
®opMbl U
Pe3yabTarsl
(0CBOCHHbIE NPO(ECCHORATbHBIE OcHoBHbIE IOKa3aTeIH OLeHKHU MeTOo/bI
KoMmIeTeHIIH) pe3yJbTara KOHTPOJISA ¥
OLICHKH
KoHTpoaupoBaTh OCHOBHbBIE -KOHTPOJIb U PEryINpPOBaHUE 3auer,
MOKa3aTeau pa3paboTKu OCHOBHBIX NOKa3aTenel pazpaboTku | AuddepeHuupoBan
MECTOPOKICHUMN. MECTOPOXKIACHUS HBII 3a4erT,
9K3aMEH
(xBanudupoBaH
HbIH) OT4eThl 1O
yaeOHOH u
IIPOU3BOJICTBEHHO
1 IIpaKTHUKaM.
KoHnTponupoBaTh 1 noAiepkuBaTh | -KOHTPOJIb U MOAJEpKAHUE 3auer,
ONTUMAJIHHBIE PEKUMBI Pa3pabOTKH | ONITUMAIBHBIX PEXKUMOB pa3paboTku | nuddepeHnupoBaH
U DKCIUTYaTalluy CKBa)KHH. U DKCIUTyaTalluy CKBa)KHH; HBIH 3ayer,
-HCTI0JIb30BaHKE CPE/ICTB AK3aMEH
AaBTOMAaTHU3aIMH TEXHOJIOTHYECKUX (xBanuduIpOBaH
MPOIIECCOB T0OBIYM HE(DTHU U Ta3a; Hblif). OTYeTHl MO
-IIOJrOTOBKA CKBaXXHHBI K yueOHOM u
JKCIUTyaTaluy; MIPOU3BOJICTBEHHO

-yCTaHaBJIMBAaTb TEXHOJIOTHISCKUI
PEXKUM pa6OTH CKBa’XHMHBI U BCCTH
3d HUM KOHTPOJIb,

1 MpaKTUKaM.

[IpenoTBpaiiaTe 1 TUKBUAUPOBATh | -IPEJOTBpPAIllCHHE M JIMKBUAALHUA | 3auer,
MIOCJICJICTBUS aBapUUHBIX CUTYaIMil | MOCIEICTBUN aBapuUHHBIX cuTyauui | nuddepeHunpoBaH
Ha HEPTSIHBIX U ra30BBIX Ha HEPTIHBIX u ra3oBbIX | HBIA 3ayer,
MECTOPOKICHUSIX. MECTOPOXKICHUSIX; HK3aMEH
-npo0JIeMbl B CKBaKUHE: (xBasuuIpOBaH
necKoo0pa3oBaHue, MOBPEKICHUE HbIH) OT4eThl 1O
1acTa, OTIOXKEHUS mapaduHOB, yueOHOM u
SMYJIBIHPOBaHUE HEPTU B BOJEC U MIPOU3BOJICTBEHHO
KOPPO3HIO; W IpaKTHKaM.
[IpoBOIUTH TMATHOCTUKY, TEKYILIUNA | -TIPOBEICHHE JTUArHOCTHUKH, | 3auer,
Y KaluTaIbHBIA PEMOHT CKBRKHMH. | TEKYILETO U KalUTaIbHOTO peMOHTa | nuddepeHInpoBaH
CKBAXKUH; HBIH 3ayer,
sK3aMeH. (KBaTupu
IIUPOBAHHBI)
sk3amMeH. OTueTsl
no y4yeOHOU W
MIPOU3BOJICTBEHHO
1 IIpaKkTHUKaM.
[TpuHUMAaTH MEpBI IO OXpaHe -3aIIUTa OKPYKAIOIIEH CpPelbl U 3auer,
OKpYXarollen cpeibl U Heap HEJIp OT TEXHOTECHHBIX BO3JICHCTBUI | AuddepeHupoBan
MIPOU3BO/JICTBA; HBIH 3ayer,
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KBaJTM(PULIUPOBAHH
piii  OTuersl 1O
yueOHOMU u
IIPOM3BOJICTBEHHO
1 IIpaKTHUKaM.

5.2. CTpyKTypa H NpHMepHOe coep:KaHHe OLEeHOYHBIX MATePHAJIOB /ISl TPOMEXKYTOYHOI
arrectauud 1o IIM.01 IIpoBeneHne TeXHOJOTMYECKHX IPOLECCOB pa3padoTKu U
IKCIIYyATALUU He(PTAHBIX H ra30BbIX MECTOPOKACHH.

[IpomexyTouHas aTTecTanus NPOBOJUTCS B YCTHON (opMme

IIpuMepHBIii nepedYeHb BONMPOCOB K IK3aMeEHY:
1. Knaccuukanus MeTo 0B BTOpUYHOH nepepaboTku. TeXHONIOrHYeCKHE MPOIIECCHI
pazneneHust HePpTH B peKTUGUKAIMOHHOM KoJoHHe. TepMmuueckuii kpekuHr. KokcoBanue.
[Inponus. KatanuTuueckuii KpeKUHT.
2. ®Ousnyeckue MpoIecChl W SBICHUS B He(TEra3oBBIX INIACTaX M HMX POJIb B TEXHOJIOTHSIX
YTJI€BOA0POIOU3BIICYEHHUSI.
3. l'opnas mopoxa. [Topoxa-komtekrop. [Topoma-HekoswiekTop. Poiib KOJIEKTOPOB B
dhopmupoBaHM HEPTETA30HOCHOTO TIJIACTA.
4. Texnonorust oTbopa 00pa3ioB KepHa U3 CKBAXXUHBI U TIOJITOTOBKA €T0 K UCCIEA0BAHHUIO.
Kepnoot6opHuku.
5. M3rotoBnenue u peructpaius oopasioB. DKCTparupoBaHue, Cylika U HachIIIeHuEe 00pa3IioB
KepHa.
6. 'panynomeTrpuueckuii coctaB ropHbIX mopod. CUTOBOM aHAIU3 TPAHYIIOMETPUUECKOTO
cocTaBa.
7. CeqMeHTAITMOHHBIN aHAJIN3 TPaHyJIOMETPUIECKOro cocTaBa. 3akoH Crokca (popmyna).
Ycnosus mpuMeHUMOCTH 3akoHa CTOKca Ui ONpeiesieHus TPaHyJI0OMETPHUECKOIO COCTaBa
ropHbIX mopoi. Crenenpb (Kod)PHUIIMEHT) HEOTHOPOTHOCTH 3€PEH TIOPOIBI.
8. Ilopuctocth ropubIx mopoa. Buasl nopucroctu. KoadduiimeHTs OTKpBITOH, 00IIEH,
s dexTuBHON OpUcTOCTU. DOPMBI MYCTOT.
9. XapakTepHble MonepeyHbie pa3mMepbl KaMWUIIPHBIX KAaHATIOB U IPYTUX MycTOT. PeanbHbie
3HaYeHUS K03(PPUIIMEHTOB NOPUCTOCTH MOPOJI pa3padaThiBa€MbIX 3aJIeKel (MECTOPOKIACHMUIA).
10. Onpenenenue OTKPBHITOI MOPUCTOCTH BECOBBIM U 00BEMHBIM MeTo1aMu. OnpeeneHue
MIOJIHOM MOPHUCTOCTH METOI0M Menbyepa.
11. TlponuiaeMocTh ropHbIX Iopoa. Buasl nponunaemoctu. KosdduiinenTs v eMHALIBI
n3mMepeHus kodpduireHTa abcoaoTHON U (a30BOH MPOHHUIIAEMOCTH.
12. HeoqHOPOJHOCTH KOJUIEKTOPOB MO MPOHUIIAEMOCTH.
13. AHu30TpOonHs KOJJIEKTOPOB, KOYPOHUIIMESHT aHU30TPOTTHH.
14. PeanbHbie 3HaueHUS K0d(PPuirienTa abcoI0THOM U (Ha30BOM MPOHUIIAEMOCTH MOPOJT
pa3pabaTheiBaeMbIX 3ayIexkel (MecToposxaeHuit ). CBs3b MPOHUIIAEMOCTH U TIOPUCTOCTH.
15. Onpenenenue OTKPHITOI MOPUCTOCTH TOPHBIX MOPOJ] CIOCOOOM B3BEUIMBaHUs MeToI0M M.
A. TIpeobpaxkeHcKoro.
16. Y nenbHas mOBEPXHOCTh TOPHBIX MOPO/. [IMOTHOCTH TOPHBIX MOPOSI.
17. Yupyrocts, IpOYHOCTh HA CKATHE U PA3PhIB, IITACTUYHOCTb.
18. T'opHoe naBnenue. C:xuMaeMOCTh TOPHBIX OpoA. [Tom3ydecTts, penakcarus, IIaCTUIHOCTb.
19. MetobI onpeneneH s MEXaHHYECKHUX CBOMCTB TOPHBIX MOpoJ. HopmankHOe U KacaTelbHOe
HanpsbkeHus. HanpsbkeHHoe cOCTOSIHUE TOPHBIX MOPOJ] B OKOJIOCKBRXKMHHOM MPOCTPAHCTBE.
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20. Mexannueckoe B3aMMOACHCTBUE CKEJIETa IJIACTa C HACKHIIAIOIIKUMU €T0 (DITFOHIaMH.
[TnacToBoe naBienue u 3PPEKTUBHBIC HATPSKEHHUS.

21. YupyroemkocTs HererazoBoro miacra. JlegopManoHHble Ipo1ecch B MPOTyKTUBHBIX
IJIacTax Mpu ux paspadoTke.

22. AKyCTUYECKUE CBOMCTBA TOPHBIX MOPO/T.

23. TIpoonbHbIE U TIONIEPEYHBIE BOJTHBL.

24. KospdunmeHnTs! oTpaykeHust U 3aTyXxaHusi. DakTopsl, BIUSAIONIME HA aKyCTUYECKHE CBOICTBA
TOPHBIX MOPO/ (JIaBJICHUE, TEMIIEPATypa, HACHIILIEHHOCTb, CTPYKTYpa U TEKCTYpa FOPHBIX
opo1).

25. TermmmoemkocTs. TemmonpoBogHOCTE. TeMepaTypopoBOIHOCTb.

26. MeTop! OTpe/ieNieH sl TEIUIOBBIX CBOMCTB TOPHBIX MOPOJ (OIpeesieHIe, IPUMEPHI).

27. HedreHachleHHOCTh W METO/IBI €€ OTIPE/IeIICHHS.

28. CoctaB He(pTH. PUZNKO-XUMHUYECKHE, TETJIOBBIEC U DJICKTPUIECKHE CBOWCTBA IJIACTOBOM
He(TH.

29. ITnotHOCTB. CrIOCOOBI OMIpeIeNieH s ITIOTHOCTH HEPTH.

30. Bazkocts. CriocoObI ompeieieHnst BA3KOCTH HeQTH. Peonormueckie xapakTepUCTHKH
Hedreit. CTaTH4eCKOE HAMPSOKEHHUE CIIBUTA.

31. TIpubopsr st n3ydeHus cBoiictB HepTr. CKkBaXXKMHHBIE TPOO0OTOOPHUKHU. PacTBOopuMOCTh
razoB B HEPTH.

32. JlaBnenue HacwleHnss HeTr Ta3oM. 3akoH ['eHpu. BimsiHue ra30HACHIIICHHOCTH Ha
(bu3uKo-xuMudeckrue cBoricTBa HePpTH. CIKIMAEMOCTh, 00BEMHBIN KOYPHUITMEHT U ycaIKa
Hedtu.

33. KpuBas pasrazupoBaHusi I1acTOBON He(TH.

34. AHOMaIbHO-BSI3KHE HEPTU U UX CTPYKTYPHO-MEXaHUUYECKHE CBOMCTBA. PeanbHble 3HaUeHUs
IUIOTHOCTH U BSI3KOCTH HE(TEM.

35. Knaccudukanus 3anexeit HeTu 1 ra3a B 3aBUCHMOCTH OT YCIIOBH 3aJIeTaHMsI.
DneMEeHTapHBIN U TPYIIOBON COCTaBbl HEPTH. AcanbTO-CMOJIMCTHIE BEIIECTBA HEDTH.
[Tapadunbr HedTH.

Kpurepuu oneHuBanus

Pa3BepHyTHIli OTBET yYeHWKa [OJDKCH MPEACTABIATH COOOM CBSI3HBIA, JIOTHYECKH
MOCIICIOBATEIIbHBII OTBET HAa OIPEIEICHHBIM BOMPOC, MOKA3blBaTh €r0 YMEHHE INPHUMEHSTH
OTIpEICIICHUs, IPaBHJIa B KOHKPETHBIX CIIyYasiX.

[Ipu o1ileHKe OTBETa YUCHUKA HAJI0 PYKOBOJICTBOBATHCS CICIYIOUIUME KPUTCPHUSIMU:

1) MOJTHOTA W MPaBUIILHOCTh OTBETA,

2) cTereHb 0CO3HAHHOCTH, IOHUMAaHUS H3y4YEeHHOTO;

3) s3p1KOBOC O(POpPMIICHUE OTBETA.

Onenka «5» cTaBUTCS, €CTU yYEHHUK: 1) MOJTHO M3NaraeT M3y4eHHbIH MaTepuan, JaeT
MPAaBUJIbHBIC ONPEICICHUS S3BIKOBBIX MOHATHI; 2) OOHapy)KMBaeT IMOHUMaHHE MaTepHala,
MO>KeT 000CHOBATh CBOU CYXJCHHUS, MPUMEHUTH 3HAHUS Ha MPAKTHUKE, TPUBECTH HEOOXOIUMbIE
MIpUMEPBI HE TOJBKO MO Y4eOHUKY, HO U CAMOCTOSITENIbHO COCTaBIIEHHBIE; 3) U3JaraeT MaTepuan
MOCJIEIOBATENFHO U TPABUIIBHO ¢ TOYKU 3PEHUSI HOPM JINTEPATYPHOTO HCTOUHUKA.

Onenka «4» CcTaBUTCS, €CIM YYEHUK JaeT OTBET, YAOBIETBOPAIOIIMNA TeM XKe
TpeOOBaHUAM, YTO M MJIs OLEHKU «5», HO JomyckaeT |—2 OmuOKH, KOTOpBIE caM JKe
UCIpaBIIseT, U 1—2 HelodeTa B MOCIEeI0BATENBHOCTH U S3BIKOBOM O(OPMIIEHUH M3JIaraeMoro.

Onenka «3» CTaBUTCS, €CIM YYCHHK OOHApPYKMBaeT 3HAHHE M TOHUMaHHWE OCHOBHBIX
MOJIOKEHUI JaHHOW Tembl, HO: 1) W3iaraeT Marepuan HEMOJIHO M JOMYCKaeT HETOYHOCTH B
OTIpeJICIEHUU TOHATUN Wi (GOPMYIUPOBKE NpPaBUI; 2) HE YMEET OOCTaTOYHO TIyOOKO U
J0Ka3aTeIbHO 000CHOBATh CBOM CYXJICHHUS WM MPUBECTU CBOM NMPUMEPHI; 3) M3JIaraeT Marepua
HEMOCIIeJIOBATEIbHO U JIOMYCKAeT OMIMOKU B S36IKOBOM OopMIIeHHHU n3naraemMoro. OneHka «2»
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CTAaBUTCS, €CIIM YUYEHUK OOHapyKUBaeT HE3HAHUE OOJBIICH YacTH COOTBETCTBYIOLIETO paszeia
M3y4yaeMoro MaTepuana, JOIyCKaeT OmHOKA B (OpPMYIHMpPOBKE ONpEACICHUA W IpaBUI,
HCKa)KAIOLIUE UX CMBICI, OECIOPSA0YHO U HEYBEPEHHO HU3JIaraeT MaTepuall

OneHka «2» OTMEYaeT Takue HEAOCTATKH B MOJATOTOBKE YUCHHMKA, KOTOPBIE SBIISIOTCS
CEPbE3HBIM IIPEMATCTBUEM K YCIIELTHOMY OBJIAJICHUIO MOCIEIYIOIUM MaTEPUATIOM.

Onenka («5», «4», «3») MOXKET CTaBUThCS HE TOJBbKO 3a €AMHOBPEMEHHBIN OTBET (KOraa
Ha TPOBEPKY IOArOTOBKM YUYEHUKAa OTBOJUTCA OIPEAEICHHOE BpeMs), HO U 3a
paccpeOTOUYEHHBIN 110 BPEMEHH, T.€. 32 CyMMY OTBETOB, JaHHBIX YUEHHUKOM Ha MPOTSLKEHUU
ypoKa (BBIBOJUTCS MOYPOUYHBIM Oajll), IpU YCIOBUHU, €CIM B IPOLECCE YpOKa HE TOJBKO
3acIylIMBAINCh OTBETHI YYallerocs, HO U OCYLIECTBIISUIACH MPOBEPKA €r0 YMEHMsI IPUMEHSTh

3HAaHUA Ha IMPAKTHUKE.
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