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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. ObaacThb npuMeHeHHs paboueil mporpaMmbl

Paboyas mporpamma mpoQecCHOHATBHOTO MOMAYJS SBISICTCS YacThio 00pa30BaTEIBbHON
nporpammel B cootBeTctBUM ¢ @®I'OC CIIO mno cneumansHoctn 21.02.01 Paszpabotka u
JKCIUTyaTalsl HEPTSHBIX M Ta30BbIX MECTOPOXKJIEHUH B YacCTU OCBOEHUS OCHOBHOIO BMJA
nesrenpHocTy (BJl): IlpoBeneHne TEXHOIOIMYECKUX IPOLIECCOB pa3pabOTKUM M 3KCILTyaTaluu
HE(PTSIHBIX W Ta30BBIX MECTOPOXACHUH M COOTBETCTBYIOMIMX NPO(PECCHOHATBHBIX KOMIIETECHIUH
(TTK):
I1IK 1.1 KonTposaupoBaTh U COONIOAATH OCHOBHBIE TTOKA3aTeNIN pa3pabOTKU MECTOPOKICHUH.
1K 1.2. KoHTpoIupoBaTh U MOAIEPKUBATH ONITUMAIBHBIE PEKUMBI pa3pabOTKH U SKCILTyaTalluu
CKBa)KMH.
1K 1.3. [IpenoTBpamaTh 1 JUKBHIAPOBATH MOCIESICTBHSI aBAPHITHBIX CUTYaIlUil Ha HEPTSIHBIX U
ra30BbIX MECTOPOKICHHUSIX.
[IK 1.4. ITpoBOAUTH JUArHOCTHUKY, TEKYIIUH U KaIUTAJIbHBII PEMOHT CKBAYKUH.
[IK 1.5. TIlpyHUMAaTh MEPHI IO OXPAHE OKPYKAIOLIEH CPEIIbI U HEP.

12. Heau u 3aaauu npohecCHOHAIBLHOI0 MOAYJS — TPeOOBaHHSI K Ppe3yjabTaTaM OCBOEHHS
Nnpo¢ecCHOHATBLHOI0 MOLYJIsI

C I ECIBIO OBJIaACHUA YKa3aHHbIM BUIOM ACATCIIBHOCTHU u COOTBETCTBYIOLIIMUMHU
npodeccHoHAIbHBIMM  KOMIETEHIUAMH OOyJaroluiicss B X0/€ OCBOGHHUS MPO(ecCHOHAIBHOTO
MOJYJISL IOJIKEH:
HMeTh NPAKTUHYECKUH ONBIT:
-KOHTPOJISl 332 OCHOBHBIMH NOKA3aTesIMU pa3pab0TKU MECTOPOKICHUIA;
-KOHTPOJIS ¥ TOIEP KaHUSI ONTUMAIIbHBIX PEKUMOB pa3pabOTKU U IKCIUTyaTallul CKBa)KUH;
-IPEOTBPAIICHNUS U JIMKBUAALUWU TOCIEACTBUN aBapUMHBIX CUTyalUld Ha HEPTSHBIX U Ta30BBIX
MECTOPOKICHUSIX;
-IPOBEACHUS TUATHOCTHKH, TEKYIIETO U KalUTaJIbHOIO PEMOHTA CKBAXKHH;
-3aIIUTHI OKPYXKAIOUIEH cpebl U HeJlp OT TEXHOTEHHBIX BO3ACHCTBUIA MTPOU3BO/ICTBA;
yMeThb:
-OIpeeNsITh CBOMCTBA KOHCTPYKIIMOHHBIX U CTPOUTEIbHBIX MAaTEPHUAJIOB, TOPHBIX MOPOJ U TPYHTOB,
OCYILIECTBIISITH UX BHIOOD MPH COOPYKEHUHU U PEMOHTE TPYOOIIPOBOJIOB U XPAHUIIHIIL;
-00pabaThIBaTh re0JOrH4ecKy0 HHPOPMALIUIO O MECTOPOKICHUU;
-000CHOBBIBaTh BHIOpAaHHBIE CIIOCOOBI Pa3pabOTKU HE(PTAHBIX U Ta30BBIX MECTOPOKICHUM;
-IIPOBOJIUTH aHAIIU3 Mpoliecca pa3pabOTKH MECTOPOKICHUII;
-HICIOJIb30BaTh CPEACTBA aBTOMATH3AIMH TEXHOJIOTMYECKHUX MPOIECCOB JOOBIUM HEPTH U rasa;
-IPOBOJIUTH UCCIIEAOBaHNUS HE(DTAHBIX U Ta30BbIX CKBAXKUH U IJIACTOB;
-MCIOJIb30BaTh PE3yJbTaThl UCCIIEIOBAHUS CKBAXKHH U TJIACTOB;
-pa3pabaTbiBaTh TE0JIOTO-TEXHUYECKHE MEpPONPUATUS MO MOJJEPKAaHUI0O U BOCCTAHOBJICHHIO
paboTOCIOCOOHOCTH CKBAXKHH;
-TOTOBUTH CKBXXUHY K KCILTyaTalluu;
-yCTaHaBIMBATh TEXHOJOTUUYECKHUI PEXUM PabOThl CKBaKUHBI U BECTH 32 HUM KOHTPOJIb;
-MCIOJIH30BaTh SKOOHO3AIIUTHYIO TEXHUKY:;
3HATh:
-CTPOEHHUE U CBOMCTBA MAaTepUaIOB, UX MAPKUPOBKY, METO/IbI UCCIIEIOBAHMS;
-K1accu(UKaIMI0 MaTepUAIOB, METAIIJIOB U CIUIABOB;
-OCHOBBI TEXHOJIOTHYECKHUX METOJIOB 00pabOTKH MaTepHasioB;
-reo(u3nuecKre METOIbl KOHTPOJISI TEXHUYECKOTO COCTOSHUS CKBaYKUHBI;
-TpeOOBaHUS pAIlMOHATHHON pa3pabOTKH HEPTAHBIX U TA30BBIX MECTOPOKICHUH;
-TeXHOJIOTHIO cOOpa ¥ MOATOTOBKH CKBRKUHHOM MPOIyKITUH;



-HOpMBI 0TOOpa HEPTH U Ta3a U3 CKBAKUH H IJIACTOB;

-METO/Ibl BO3ICUCTBUS HA TUIACT U PU3a00HHYIO 30HY;

-Cc11oco0bl 100b14M HE(PTH;

-pO0JIEMBI B CKBAXKHHE:

-IIeH000pa3oBaHKe, MOBPEKIACHUE TIACTa, OTIO0KEHUS TapaduHOB, SMYJIBIHPOBaHNE HEPTU B BOJIE U
KOPPO3HIO;

-ocoOeHHOCTH oOecrieueHus O€30MacHBIX YCIOBHM Tpyaa B cdepe mpodhecCHOHAIBHON
JeATeIbHOCTH;

-paBOBbIE, HOPMATUBHBIC M OPTaHU3AIMOHHBIC OCHOBBI OXPaHBI Tpyla B HedTerasomoObIBaromeit
OpraHu3aIuu

1.3. Ko/jin4ecTBO 4aCOB HA 0CBOEHHE MPOrpamMMbl NPo¢ecCHOHATILHOT0 MOTYJIf:

Bcero — 1677 4acos, B TOM YHCIIE:

MaKCUMaJIbHOW y4eOHOM Harpy3ku oOydaromerocs 2253 vaca, BKIIIOYast:

00s13aTeNLHOM ayTMTOPHOH yueOHOM Harpy3ku oOydaromerocs - 1118 gacos;

CaMOCTOSITEIIBHOM paboThl 00y4aromerocs —559 gacos;

yueOHo npakTuku -108 yacos

MIPOU3BOICTBEHHON NpaKkTHKanu-468 gacos.



2. PE3YJIBTATBI OCBOEHUA ITPO®ECCHUOHAJIBHOI'O MOAYJIA

PesynmpratoM OCBOCHHMS MpOrpaMMbl IPOPECCHOHATBLHOTO MOJIYNS  SBIISCTCS  OBJAJICHHE
oOyyaromumucs BUIOM JesteabHocTH [IpoBeieHre TeXHOJIOTMYeCKUX MPoueccoB pa3padoTku u
IKCIUIYaTalMi He()TAHBIX M ra30BbIX MeCTOPOkKAeHuH, B ToM yncie npodeccrnonansHbiMu (I1K)
n o6mumu (OK) xoMrieTeHIusAMu:

Kon HaumenoBaHue pe3yabTara 00yueHust

[IK1.1 KouTtponupoBaTs 1 cobir01aTh OCHOBHBIE IIOKAa3aTeNn pa3paboTKu
MECTOPOKICHUM.

MK 1.2 KonTponupoBaTh ¥ MOANEPKUBATH ONTUMAJbHBIE PEXKUMBI pa3pabOTKU U
IKCIUTyaTaIlMi CKBAXHH.

K 1.3 [IpenorBpamiate W JMKBUAMPOBATH IOCIEACTBUS ABAPUWHBIX CUTyallUd Ha
HE(TSAHBIX U Ta30BbIX MECTOPOKICHUSX.

[IK 1.4. [IpoBOAUTHE TMATHOCTUKY, TEKYIUHA M KaIUTAJIbHBIA PEMOHT CKBAKHH.

[IK 1.5. [IpuHEMAaTHE MepBI IO OXpaHe OKPYXKAOLIEH CpeAbl U HEJIp.

OK 1. [loHumaTh CYMIHOCTh M COIMAJIbHYIO 3HAUMMOCTh CBOEH Oyaymied mpodeccuu,
MIPOSIBIIATH K HEW YCTOMYMBBIN MHTEPEC.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO JESTENBHOCTh, BBHIOMPATh TUIIOBBIE METOIBI M
CHoCcoOBbI BBIIOJHEHUS PO ECCUOHAIBHBIX 33124, OLIEHUBATh UX 3(PGEKTUBHOCTH U
Ka4eCTBO.

OK 3. [IpyHMMaTh pelnieHys B CTAHJAPTHBIX U HECTAHAAPTHBIX CUTYalMsIX U HECTH 33 HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBIATh TMOWCK W HMCIOJIb30BaHWE HMHPOPMAIIUN, HEOOXOAMMOMN IS

3¢ (HeKTUBHOTO BBITTOTHEHHUS MPO(ECCHOHANBHBIX 3adad, NMPO(PECCHOHATBHOTO M
JMYHOCTHOTO Pa3BHTHSI.

OK 5. Hcnonp3oBaTh HH(pOPMAITMOHHO-KOMMYHHUKAITHOHHBIE TEXHOJIOTHH B
poECCUOHAIBHON JACATEIHHOCTH.

OK 6. PabGorate B koiulekTHBE M B KoMaHzAe, 3(h(EKTUBHO OOMATHCS C KOJUIETaMH,
PYKOBOJICTBOM, IMIOTPEOUTEIISIMH.

OK 7. bpate Ha ceOs OTBETCTBEHHOCTh 3a pabOTy WICHOB KOMAaHJIbI, 3a pPe3yJbTaT
BBIIIOJIHEHMS 3aJaHUH.

OK 8. CaMOCTOATENILHO  ONMPENeNATh  3aJa4yd  MPOPECCHOHAIBHOTO M JIMYHOCTHOTO
pa3BUTHs, 3aHUMAThCS CaMOOOpPa30BaHUEM, OCO3HAHHO IUIAHUPOBATH IOBBIIICHUE
KBTI (UKALIUH.

OK 9. OpueHTHPOBATbCS B YCIOBHSIX YacTOW CMEHBI TEXHOJOTHH B MpoQeccroHaIbHON
JIEITEILHOCTH.




3. CTPYKTYPA U COAEP KAHUE TPO®ECCUOHAJIBHOTI'O MOAYJISA «[TPOBEJEHUE TEXHOJIOT'MYECKUX ITPOLECCOB
PA3PABOTKH U DKCILTY ATAIIMA HE®TSAHBIX U T'A30BBIX MECTOPOXJIEHU»

3.1 TemaTuveckuii mian npogeccuonajbnoro moayiasa IIM.01 IlpoBegeHue TEXHOJIOTHYECKHUX MPOLECCOB Pa3padoTKH U IKCILIYaTallMH
He(TAHBIX U Ia30BbIX MECTOPOKICHUI

Oobem BPEMCEHH, OTBeIleHHbIﬁ Ha 0CBOCHHEC

IIpakTHKa
MeKIUCIUIIMHAPHOTO0 Kypca (KYypcoB)
CaMocTosTeLHAA
Oobs13aTesabHast ayIUTOPHAas aBoTa
Koasl yuyeOHAasi HATPY3Ka 00yYalouierocs P
o0y4alonierocs IpousBoacree
npodgeccuona Bcero
HaumenoBanus pasaenon B T.4., HHas (1o
IbHBIX NpodeccHOHATLHOT0 MOYJIS facon B 1A KypcoB B T.4 YueOnas npogpuiro
KOMIIETEH I 1260paTopHbIe YP 0 B s
- ast KypcoBasi 4acoB CHEeUATBHOCT
u Bcero padoThI U Bcero,
padota padorta n)
4acoB | MpaKTHYecKHe 9acoB
(mpoekT (mpoekT)
3aHATHS,
) 9acoB
4acoB
4acoB
1 2 3 4 5 6 7 8 9 10
K. 1.1-1.3 MJIK 01.01. Pa3pa60T1<a:Heq)T;[HHx u 861 574 294 i 287 i

ra3o0BBIX MECTOPOXKIECHUI

Pa3nen 1. OcHoBBI HepTerazoBoro jaena 96 64 16 - 32 -

Pa3zpgen 2. dusuka HeDTIHOTO B Ta30BOTO 120 78 36 ) 42 )

macra

Pa3nea 3. [lomzemHas ruipoMexaHnuka 84 58 20 - 26 -

Pazpean 4. P213pil60TKa He()TSIHBIX U Ta30BBIX 561 374 152 ) 187 )

MECTOPOXKIEHU I

M/K01.02. 9KcnnyaTauvI/I$[ HePTIHBIX U 816 544 299 30 272 )

ra30BBIX MECTOPOXKICHUH

Pa3nen 1. MartepuanoBenenue 75 50 18 - 25 -

Pazgen 2. SKcnnyaTaumV[ HETAHBIX U 711 494 204 30 047 )

ra30BBIX MECTOPOXKJICHUH

YI1.01.01. YueOHasi npakTHKA 108 108

II11.01.01 IIpou3BoaACTBEHHAS] NPAKTHKA 468 468

Bcero: 2253 1118 446 30 559 108 468




IIM.01 HpOBeueHne TEXHOJOTHYIECCKHUX IIPOLIECCOB paspaﬁoTRn H IKCIIyaTallun He(l)TﬂHLIX H ra3oBbIX MeCTOPO)KI[eHI/Iﬁ

3.2 Conep:xanue 00yyeHHs1 M0 MPo¢ecCHOHATIHLHOMY MOIYJIIO

HaumeHnoBanue pa3je/ioB Copep:xanue yuyeOHOro MaTepHuasia, NPaAKTHYECKHe 3aHATHS, caMocTosITeNIbHAast | O0beM yacoB | YpoBeHb
npogeccnOHAIBLHOT0 MOAYJIS pa6oTa odyuaroumxcs. OCBOEHMA
(M),
MEKTUCHUTLTHHAPHBIX
kypcoB (MJIK) u tem
1 2 3 4
MJK 01.01. Pa3pagoTka 350/208/16/287
He(TAHBIX U Ta30BBIX
MeCTOPOKIeHU I
Paznen 1 OcHoBblI HedTEra3oBoro jeja 48/16/-/32
Tema 1 Conep:xanue 4
PoJib HedTu M rasa B :ku3Hu | Kparkas uctopus npumMeHeHust HeTu, raza, HedrenpoaykroB. Poib HegTH u raza B 2 1
yeJioBeKa COBPEMEHHOM MHpE.
I'eorpadus vedtn u raza. Crpansl-maaepsl o qo00sde HedTH U raza. Kpymaeimme 2 1
MECTOPOKJICHUSI MUPA.
IlpakTHyeckune 3aHATHS 4
IIpakTuyeckasi padora Nel Hedrsiasie mectopoxnenus Pecnyommku Komu. 2
IIpakTuyeckasi padora Ne2 Kpynueiinue mectopoxacHust HedTy u raza Poccun. 2
Tema 2 Coneprxanue 4
I'eonorusi, nouck u passeaka | OCHOBBI I'€0JOIMH HE(DTSIHBIX U T'a30BbIX MeCTOpOXKAeHU. [ToHsATHS 00
HeTAHBIX U TA30BbIX AHTUKJIMHAIY ¥ CUHKJINHATH. OCHOBHBIE MTOKa3aTeNnu U GU3NYECKUE
MeCTOPOKIeHUit XapaKTEePUCTUKHU TOPHBIX MOPO. (a0COIOTHAS U TEOPETUYECKASI TOPUCTOCTE;
(hakTOpbI ONpeAETAIONINE CYMMapHBIl 00beM 1op; 3¢ deKTUBHAS TOPUCTOCTD U 2 2
K03 GUIUMEHT HACKIIIEHUs; TpoHuIlaeMocTh) Kitaccudukanus KoIieKkTopoB U
joBymeK. PacnoioskeHue yrieBogopoaoB B 3aJI€XKHU
[Touck u pazBenka HeprerazoBeIx MecTopoxkaeHui. [Torck u orieHKa HeTera30BbIX 2 2

MecTopokaeHui. CTalu U ATAIbl TOUCKOBO-Pa3BEIOYHBIX paOb0T. MeTo bl 1
TEXHOJIOTUH UCCIICIOBaHUS Hep. BypeHue KapTHPOBOUHBIX U TIOUCKOBBIX CKBaXKHH.
Knaccugukarus reosioropa3BeloYHbIX CKBaXKUH H 0OHAPY)KEHHBIX 3aI1acOB
YTJIEBOJIOPOJIOB




HpaKaneCRne 3aHATUSA

IpakTnueckasi pa6ora Ne3 Pacuer OCHOBHBIX MOKa3aTesel U (PU3HIECKUX
XapaKTePUCTUK TOPHBIX MOPO/T (a0COMIOTHAS 1 TEOPETUYECKasi HOPUCTOCTb;
(hakTOpPHI ONpeACTAIONINEe CYMMapHBIH 00beM 1op; 3 (HEKTUBHAS IOPUCTOCTH U
K02 pUIIMEHT HACBIICHNUS; TPOHUIIAEMOCTB).

Tema 3
Bypenne HepTsaHbIX 1
ra3oBbIX MECTOPOKACHHU I

Conepxanue

Oranel pa3BUTHS TEXHOJIOTHM OypeHusi. OCHOBHBIE AIEMEHThI KOHCTPYKLIUU
ckBakuHbl. Knaccugukanus cnoco6oB 6ypenust Ha He(Thb U ra3. bypoBbie
YCTaHOBKH: KJIaccU(UKalMsl, TEXHOJIOTMUYECKHUE MapaMeTpsl U cocTaB. [IpombiBKa
CKBA)KHMHBI OypOBBIM PacTBOPOM, €r0 Ha3HAUYE€HUE U COCTaB

Cxema pa3melneHust 000py10BaHUS Ha OypOBOM U CTPOUTENIBCTBO CKBAXHUHBI. Bypbl.
Honota. BecriomorarenbHble HHCTPYMEHTBI, IPUMEHSIEMbIE TTPH OypeHHH.
HerarusHble siBneHus npu Npokiaake ckBaxkuH. OCOOEHHOCTH MPOKIIAJAKH CBEPX
riy0okux ckBaxuH. bypenne ckBaxkxut Ha Mope. [lonynorpyxHsie miat(Gopmsl.
BypoBble mnaTdopMbl rpaBUTALlMOHHOTO THIIA.

IlpakTnyeckmne 3aHATHSA

IIpakTuyeckasi padora Ne 4 BriGop cxembl pa3MenieHusi 000pyI0BaHUs Ha
OypoBO#, Mo100p 000PYAOBAHUS TIO TTAPAMETPaM.

Tema 4
Pa3padorka HepTAHBIX U
ra30BbIX MeCTOPOKIEHU I

Conep:xanue

DTamHOCTh TpoBeAeHHs paboT mo go0biue ra3za u  HehTH. OCHOBHBIC
TEXHOJIOTUYECKUE  IMapaMeTpbl  JAeOCTUPYEMBIX  YIIIEBOJOPOJIOB  (BS3KOCTD,
IJIOTHOCTh, CKUMAEMOCTh, 00BEMHBIN KOI(PDHUIIUEHT).

KJ'IaCCI/I(bI/IKaHI/ISI CCTCCTBCHHBIX PCKUMOB pa60T 3aJie)Ked B 3aBUCHMOCTH OT
HCTOYHHMKA IIACTOBOM OHCPI'Uu.

TexHonorus HCKYCCTBCHHOTI'O BOSI[@?ICTBHH Ha He(bTSIHLIe IJIaCThI: 3aKOHTYPHOC U
IIPUKOHTYPHOC 3aBOJHCHHUEC, HATHCTAHUC TIa3d, MCTOIA T'MAPABINYCCKOTIO pa3pbiBa
IiacTa.

[ToBpimenue 3¢hHEKTUBHOCTH padOTHI NMPU3a00MHOW 30HBI (METObI: XUMHUUYECKHE,
TUAPOTIECKOCTPYHHOM Tmepdopallii U TOPHEAUPOBAHHS CKBaXXHUH). MeTopl,
MOBBIIIAIOIINE He(TEra3ooTAauy miacToB (006paboTKa MOBEPXHOCTHO AKTHBHBIMU
BEIIECTBAMH; METOJbl HAarHeTaHWs B IUIACT YIJIEKUCIOTHl WIM TEIJIOHOCHTEIS;
METOJIbl BBITECHEHHE HE(PTU pPACTBOPOM IMOJIMMEPOB WM PACTBOPHUTEISIMHU; METO]I
BHYTPEHHETO TOPEHHS)

IIpakTHYecKne 3aHATHSA




IpakTuyeckas padora Ne 5 Bri6op pexxuma paboTel He(DTIHON 3aJI€XKH 10
rpaduKy U3MEHEHHsI TOKa3aTeleil.

Tema 5
IKCIUIyaTanus HepTAHBIX U
ra3oBbIX MeCTOPOKIeHH i

Conepxanue

@onTanselii cnoco0. CyThb TEXHOJIOTHH, YCTPOWCTBO CKBaXXHHBI, JOCTOWHCTBA U
HEJ0CTaTKU METO/1a.

Kowmmpeccopusiii  crioco6. Cyts 3pmudT u razmudT TEXHOJIOTHH, YCTPOMCTBO
CKBa)XHMHBI, IOCTOMHCTBA U HEJOCTATKU MeToAa. Cxema ra3nudTHOTO IUKIIA JOOBIYn
HedTH

Hacocublit cnoco6. CyTb TEXHOJIOTUH, YCTPOWCTBO CKBAa)KMHBI, JOCTOMHCTBA U
HEJ0CTaTKU METOoJ1a

Ha3nauenne u »oneMeHTHl YCThs CKBakuHbI. DoOHTaHHAs apmarypa: TpyOHas
roJioBKa, (JOHTaHHAS €JIKa.

OO6opynoBaHue YCThsl CKBOKUH TIPH AKCITyaTallM TITYOMHHBIX IIEHTPOOSKHBIX WITH
BUHTOBBIX HacocoB. OO0PY0BaHNE YCThsI IITAHTOBON HACOCHOW CKBA)KMHBI.

IIpakTUYeckue 3aHATHS

IIpakTuyeckasi padora Ne 6 Bribop crioco6a no0braun HeGTH 1 00yCTpOICTBA
CKBa)KHMHBI.

Tema 6
Co0op 1 moaAroroBka HepTu
Ha NpoMBbIcJIe

Conep:xanue

12

Hasnauenwne n nenmmn HpOMLICHOBOﬁ IMOATOTOBKH He(i)TI/IZ Ha3Ha4YC€HHUEC CTaJuH, dTaIlbI.
Cxema M 3IIeMEHTHI HCHTpaJIHBOBaHHOI;'I CHCTEMBI c60pa H IIOATrOTOBKH He(bTI/I.

o

PaboTa KOMITJICKCHOM yCTaHOBKH MOATOTOBKH HedTH. Jlerasaius, o0eccoaIuBaHue,
00€3B0OKMBaHKE, CTAOMIM3AIUN HE(DTH.

o

TexHoJorust OYNCTKY ra3a OT MEXaHHISCKUX HpHMeCGﬁ. TexHomorus OCYHICHUA
rasa. OTI[eJ'IeHI/Ie CCpoBOIOPOAA. TexHomorus O4YMUCTKHU ra3a oT YIJICKHCJIOTO I'a3a.

Tema 7 TpancnnopTupoBKa n
XpaHeHue HeTH U ra3a

Conep:xanue

YcnoBus onpeensone BEI00p TpaHCIopTa yriieBo0po1oB. TpaHcnopTupoBaHue
YIIIEBOIOPOIOB KEJIE3HOJOPOKHBIM TpaHCTIOPTOM. TpaHcropTupoBaHue
YIJI€BOJOPOJOB BOJHBIM TpaHcnopToM. IlepeBo3ka yriieBogopooB
ABTOMOOWJIBHBIM M aBUATPAHCIIOPTOM.

TpyOGonpoBOAHBIM TpaHCHOPT: ONpeeieHne NOHATH. JTanbl pa3BuTus. Kputepuu
JIeTICHUsI MarucTpajIbHBIX TPyOOonpoBoAoB. [IpenmMyiiecTBa 1 HETOCTaTKU
TpyOompoBoHOTO TpaHcnopTa. OCHOBHBIE AIeMEHTHI He(hTEeTpyOOIIpoBOIA.
["a3ompoBo bl UIsl TPAHCIOPTUPOBKY T'a3a U ra3oBoro KoHaeHcara. OCHOBHbIE
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OJICMCHTBI MAaruCTpaJbHbBIX I'a30IIPOBOIOB.

Xpanenne He(hTH, HEPTEPOTYKTOB ¥ raza. IKOJIOTHS U OXpaHa OKPYKAIOIICH 2
CpEJbl.
[TpoGnembl BO3HHKAONIME TIPU TpaHcopTHpoBKe HepTH. [IpodmnakTrka 2
TUIPATO0OpA30BAHUS
IIpakTnuyeckune 3aHATHS 2
IpakTnuyeckas pa6ora Ne 7 Pacder onTUMaabHOTO JUaMeTpa TPyOOIpoBoIa st
TPAHCIIOPTUPOBKU HEPTH 2
Tema 8. IIpoueccsl Coaepixkanue 4
nepepadoTku HepTH Haznauenue HedrenepepadaTbiBaommx 3aBo10B. KpaTkast xapakTrepucTuka
COCHOBBIX TIPOIIECCOB IPH TITyO0KOM repepadboTke HeTH: MOAr0TOBKA HEDTH K 2
nepepaboTKe; epBUYHAS U BTOpUYHAs nepepadoTka HeTH; OUnCTKa
He(TEenpoIyKTOB.
Knaccudukarus MeTo10B BTOPUYHOHN TTepepaboTKU. TeXHOIOTHYECKHE TIPOIIECChI
paznenenus HeTU B PEKTUPHUKAITMOHHON KOJIOHHE. TepMUYecKuil KpeKHHT. 2
KoxcoBanue. [Tnponus. Katanutruueckuii KpeKUHT.
IpakTHyeckune 3aHATHS 2
IpakTuyeckasi padora Ne§ [IpoaykTsl nepepaboTku HeTH.
HedrenepapabatsiBatomue 3aBoabl Pecniyommku Komu. 2
CamocTrosiTesqibHast padoTa npu u3ydenuu pasaena [IM
- Cucremaruueckasi mpopab0OTKa KOHCIIEKTOB 3aHITUN, y4eOHOM U crielnaIbHON TEXHUYECKOU JTUTepaTyphl;
- [loaroToBka K mpakTU4eCcKUM paboTaM ¢ UCHIOJIB30BAHUEM METOAMUECKUX PEKOMEHAANN MTPernoaaBaTes;
- [louck nndopmanuu B UHTEPHETE.
Tematuka pedeparon:
- OCHOBHbBIE TUTIOTE3bI MPOUCXOKACHUS HEPTHU U IPUPOJIHOTO raza 32
- UccnenoBanue cKBaXuH
- [loBbIieHne HEedTEOTAAUN TITACTOB.
- Kagpel npeanpusitus, pojib UHKEHEPHO-TEXHUYECKUX PAOOTHUKOB B HAYYHO-TEXHUYECKOM Pa3BUTUU
HedTen00bIBaONIECH OTpaciu.
Paznen 2 ®u3nka He(pTAHOTO U Ta30BOTO MJIACTA 42/20/16/42
Tema 1. ®usuveckne Conepxanue 2

mpoueccCsl B IJ1acCTe

dusnyeckue Npouecchl W SABICHUS B He(PTEra3oBbIX IJacTaXx MU HUX pojb B
TEXHOJIOTUSIX YIJIEBOJIOPOAOU3BIICUEHMSL.
Ponp ¢u3uku niacra npu GOpMHUPOBAHUN MPUHIMIIOB M3Y4€HUs], TPOMBIIIJICHHOM
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OIICHKH, Pa3pabOTKU M KOHTPOJIS 32 A3(PPEKTUBHOCTHIO YTIIEBOIOPOIOU3BIICUEHUS U3
Heap

l'opnas nopona. Ilopona-kosnekrop. Ilopona-uekosuiektop. Ponp komiekropoB B
(dhopmupoBarnH HE()TETa30HOCHOTO IJIACTA.

Tema 2.

IMoaroroBka odpa3uos
TOPHBIX MOPOJ K
Hcce10BAaHUI0

Conepxanue

Texnonorust orbopa o00pa3loB KepHa U3 CKBAXUHbI M IOJrOTOBKAa €ro K
uccienoBanuio. KepHootOopHuku. M3rotoBiaeHne u perucrpauus 0o0pasIoB.
DKCTparupoBaHue, CyIIka ¥ HachlIleHHe 00pa3IoB KepHa.

JlabopaTopHble 3aHATHSA

JlabopaTropnas padora Nel DkcrparupoBaHue 00pa3IoB KepHa

Tema 3.
I'panyjiomerpuueckunii
COCTAaB FOPHBIX MOPOJ

Conepxanue

NI DN

I'panynomerpuueckuit COCTaB TOPHBIX MOPOJL. CuroBoit aHaIu3
IPaHyJIOMETPUYECKOTO coCTaBa. CenMMeHTalMOHHBIN aHaIIN3
IpaHyJOMeTpuYecKkoro coctana. 3akoH Ctokca (opmyna). YcnoBusi IpUMEHUMOCTH
3akoHa CTOKca JUIsl ONpeAeseHUs] TPaHyJIOMETPUUECKOTO COCTaBa FOPHBIX MOPOJ.
Crenenb (k03P GUITMEHT) HEOJHOPOTHOCTH 3€PEH TTOPOJIHI.

JlaGopaTopHble 3aHATHA

JlaGopaTtopnasi padora Ne2 OnpeneneHue rpaHyJIOMETPUYECKOr0 COCTaBa TOPHBIX
opoJ

R

Temad.
Koanexkropckue cBoiictBa
TOPHBIX MOPOJ

Conep:xanue

[Topuctocts ropasix opo. Buasr mopuctoctu. KoadduimenTsr OTKphITOM, 00IIICH,
s dektuBHON mopucTocTH. DOpPMBI MYyCTOT. XapaKTepHBIE MOIMEPEUHbIE pa3Mepbl
KallWUIAPHBIX KaHaJIOB U APYruxX MycToT. PeanbHble 3HaueHHUs KOA(PPUIMEHTOB
MOPUCTOCTU TOPOJI pa3pabaTbiBaeMbIX 3ajiexkel (MecropokaeHuit). OnpeneneHue
OTKPBITOW TIOPUCTOCTH BECOBBIM U OOBEMHBIM MeTofamu. OmnpenereHue MOTHOU
MOPUCTOCTU METOJJIoM Menbuepa.

[Iponumaemocts ropHbIX TOpoA. Buapl mnponumaemoctu. KoadduuueHntsr wu
SIMHUIIBI U3MEpPEHUS KOod(pHIMEeHTa a0COIITHOH M (Ha30BOM MPOHHUIIAEMOCTH.
HeomHOpOAHOCTh KOJJIEKTOPOB TO MPOHHUIIAEMOCTH. AHH30TPOMHUS KOJUIEKTOPOB,
KodpbuIMeHT anu3oTponuu. PeanbHble 3HaueHUs koddduirienta abCOMIOTHON U
($a30BO MPOHUIIAEMOCTH TOPOJ pa3padaThIBaeMBIX 3ayiekeill (MECTOPOXKICHH).
CBsi3b MPOHUIIAEMOCTH U IOPUCTOCTH.

JlaGopaTopHbIe 3aHATHSA

12

JlaGopaTopHas paGora Ne3 OnpeneneHue OTKPHITOM MOPUCTOCTU TOPHBIX MOPOJT
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cnocoOoMm B3BemmuBanusg MetoqioM M. A. TIpeoOGpakeHnckoro

JlaGopaTopnass paGora Ne4 OmnpenencHue NPOHUIIAEMOCTH TOPHBIX IOPOJ IIPU 4
CTallMOHAPHOM (uubTpanuu Ha npubdope «lapcumerpy
IpakTnueckas padora Ne9 Pacuer ko3duIrieHTa MPOHUIIAEMOCTH W3 3aKOHA
Hapcu 10 3amaHHBIM 3HaYeHWsM. Pacder KodpQHUIHMEHTa OTHOCHTEIHHOMN 2
IPOHUIIAEMOCTH
IpakTuueckas padora NelQ Pacuer koddduimmeHTa NOPUCTOCTU IO 3aJaHHBIM 2
3HAYCHUSIM
Tema 5. Conepxanue 4
dusuyeckue CBOMCTBA VYnenbHas MOBEPXHOCTh TOPHBIX MOPOA. IIIOTHOCTH TOpHBIX MOPOXA. YHpPYrocTs,
TOPHBIX MOPOJ MIPOYHOCTh Ha CXKAaTHE U pa3phlB, IJIACTUUHOCTh. ['opHOE naBneHue. C:KuMaeMoCTh
ropueix nopon. Ilomsydects, penmakcanusi, IIACTUYHOCTh. MeTobl omnpeeneHus
MEXaHUYECKUX CBOICTB TOpHBIX nopoJ. HopManbHOe u KacarenbHOE HaIpsKEHUS.
HanpspkeHHOe cOCTOSIHME TOPHBIX IMOPOJ B OKOJOCKBOKMHHOM IIPOCTPAHCTBE. 4
MexaHnnyeckoe B3aMMOJICHCTBHIE CKeJeTa MJIacTa ¢ HAChIIAIONIMMHU ero (QIrongaMH.
[InacroBoe  maBneHue u  3pdexkTuBHBIE  HANpPSKEHUSA.  YTIIPYroeMKOCTb
HedTerazoBoro Iiacra. JledpopmanMoHHbIE NMpOLECChl B IMPOAYKTHBHBIX ILIACTaX
TIPU UX pa3paboTKe.
IlpakTHYeckune 3aHATHS 4
IpakTuyeckass padora Nell Pacyer korddunmeHTa CKHUMAEMOCTH TOPHOM 2
OPO bl
IIpakTuyeckass padora Nel?2 Pacuer ko3dduimeHta IUIOTHOCTH TOPOJ TIO 2
3aJJaHHbIM 3HAYEHUSIM
Tema 6. ConeprxaHue 2
AKYCTHYECKHE U TeIUIOBbIe | AKyCTUYECKHME CBOWCTBAa TOpHBIX MopoAd. lIpomonbHble W MONEpeyHbIE BOJHBI.
CBOJCTBA FOPHBIX MOPOJ Koadduimentsr oTpaskenus u 3atyxanus. QakTopsl, BIUSIONINE HA aKyCTHUYECKUE
CBOICTBA TOpHBIX MOPOJ (JaBJIEHUE, TEMIIEPaTypa, HACBHIIEHHOCTb, CTPYKTypa U 2
TEKCTYpa TOPHBIX HOpON). TennoeMKoCTb. TenaonpoBoAHOCTS.
TemnepatyponpoBoAHOCTb. MeToabl ONpeeseHus TEIUIOBBIX CBOICTB TOPHBIX
HOPOJI.
Tema 7. Conepxanue 12
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DU3NKO-XUMHYECKHE
CBOMCTBA ILIACTOBLIX
JKHIKOCTEN 1 ra3oB

Hedrenaceimennocts u metonsl ee ompeaenenus. CocraB Hedru. Pusmko-
XMMUYECKHE, TeIUIOBbIE U 3JIEKTPUYECKUE CBOWCTBA MiacToBoi Hedtu. [Im0THOCTS.
Crnioco6Ob1  ompeneneHust MmiIOTHOCTH HepTH. Bsaskocts. CrnocoObl ompeneneHus
Bs3kocTH  Hedtu. Peonormyeckue xapakrepuctuku Hedprei. CraTmueckoe
HanpspkeHue cnasura. [lpubopsl mist u3ydeHus cBOWCTB HedTH. CKBaXKHHHBIC
npo6ooToopHUKU. PacTBOopuMOCTh Ta30oB B HedtH. JlaBneHue HachimeHuss HedTH
razoM. 3akoH [‘eHpu. BriusHHEe Ta30HACBHIIIEHHOCTH Ha (U3UKO-XUMHUECKUE
cBoiictBa HePTU. C:KMMaeMoCTh, 00BEMHBIN KOAPPUIIMEHT U ycaska HepTu. Kpubas
pasra3upoBaHUs IJACTOBOM HEPTH. AHOMAIbHO-BS3KHE HEPTH U UX CTPYKTYPHO-
MEeXaHHYecKue cBoiicTBa. PeasbHble 3HaU€HUS INIOTHOCTH U BSI3KOCTH HEe(pTEH.

Knaccudukanus 3anexxet HeTH M raza B 3aBUCUMOCTH OT YCJIOBHUH 3ajeraHusl.
DNeMEHTapHbI W TPYNMOBOM cocTaBbl HEPTH. Ac(alIbTO-CMOJUCTHIE BEIIECTBA
Hedtu. [lapadunsl Hedru.

CocTtaB mpUpPOJHBIX W MOMYTHBIX ra3oB. OCHOBHBIE CBOWCTBa ra3a. [IMOTHOCTB.
Bszkocte. Kputnueckme u mnpuBeneHHble mapaMmerpbl Taza. KoaddunueHTs
CBEPXCIKUMAEMOCTH Ta3a. 3aBUCUMOCTh CBOWCTB Ia3a OT €ro COCTaBa, JABJICHUS U
TeMIieparypsl. Biarocoaepxanue rasa. PeaibHble 3HaU€HUs IIIOTHOCTU U BSI3KOCTH
razoB. [lonmyTHbiii HedTsAHOW ra3. YciaoBus oOpa3oBaHMs KPHUCTALIOTHIPATOB B
MIPUPOJTHOM ra3e. YpaBHEHUE COCTOSHUS PEabHBIX Ia30B.

CoctaB mactoBbix BoJ. I[InotHocth. Bszkocts. CxxkumaeMocts. TepMuueckoe
pacmuperne. MuHepanuzanus. DJIeKTPOIPOBOIHOCTh. PacCTBOPUMOCTh MPUPOTHBIX
razoB B IUIaCTOBOM BOJie. BiusHuEe maBieHHS W TeMIlepaTypbl Ha (HU3NUYECKUE
CBOMCTBA IIJIACTOBBIX BOJ. TepMoauHaMHuuecKkue W (U3UKO-XUMUYECKUE YCIOBUS
KPUCTAJUTM3AIIMN COJICH U3 IUIACTOBBIX BOJ. JKECTKOCTh M KHCIOTHOCTH IUIACTOBBIX
BoJ. COCTOSIHME OCTaTOYHOI BOJIbI B IPOIYKTUBHBIX KOJUIEKTOPAX

IlpakTHYecKkue 3aHATHSA

oo

IIpakTnueckas padora Nel3 JlaGopaTopHble METOIbl OIPENEICHUS BSI3KOCTH
HedTH

IIpakTuueckas padora Nel4 JlaGopaTtopHble METOJbl ONpEAETeHUs IJIOTHOCTH
HeTH

IIpakTuuyeckas padora Nel5 Pacuer ko3¢ urenTa BI3KOCTH HEPTH 0 33 JaHHBIM
3HAYECHHUSIM.

IIpakTnueckas padora Nel6 IlocTpoeHune KpHUBOW 3aBUCHUMOCTH BSI3KOCTH OT
TEMIIEPATYPHI

14




Tema 8. Conepxanue 2
da3oBbIe COCTOAHUA Cxema (ha3oBBIX IpeBpalIeHUH OJJHOKOMIOHEHTHBIX cucTteM. dDazoBbie mepexoabl B
yIJ1€BOIOPOAHBIX CHCTEM HedTH, BOJIE U Ta3e. 2
Tema 9. Conepxanue 4
IToBepxHOCTHO- [ToBepXHOCTHOE HATSHKEHHE HA TPaHUIAX Pa3AeioB CpPel, 3aBUCUMOCTh €r0 OT poJa
MOJIeKYJ/ISIpHbIE CBOHCTBA ¢Groua0B, MHHEpAJIM3aldd, COCTaBa, [aBJICHHS M TEeMIEpaTypbl. MeTobl
IJIACTOBBIX CHCTEM OTIpE/ICIICHUs] TOBEPXHOCTHOTO HATSDKEHHUSI Ha TPAHMIE >KUAKOCTH-KUIKOCTB,
KHUJIKOCTh-Ta3. (CMayMBaeMOCTh TOPHBIX MOPOJ-KOJUIEKTOPOB HehTH U rasa.
IMunpodunbheie ¥ rUAPOPOOHBIE TOPHBIE MOPOBI. 3aBUCUMOCTh CMAUMBAEMOCTH OT 4
JaBIICHUs, TEMIIepaTypbl, poJia IKUAKOCTH H THIIA TIOBEPXHOCTH. PoJb
CMauMBaEMOCTH TOPHBIX MOPO]] KOJUIEKTOPOB MTPH BRITECHEHUH HE(PTH ¥ ra3a BOJOH.
Tema 10. Coaep:kaHue 6
MexaHu3M BbITeCHEHHUS [ToBepXHOCTHBIE SBICHHS TPH (QIIBTPAIMH IUIACTOBBIX JKUIKOCTEH W TPUIHHBI
He()TH M ra3a u3 NOPUCTOI HapymeHus 3akoHa Jlapcu. OOmiast cxema BBITECHEHHS U3 IUIACTOB HEPTH BOJOH U
cpelbl razoM. Hedreotnaua mnactoB. ['azooTnaya mimactoB. 3aBUCUMOCTh HE(DTEOTHAAYN OT 2
CBOWCTB HE(PTH ¥ CKOPOCTHU BHITECHEHHS HE(DTH BOJOM.
®u3nyecKkue OCHOBBI BHITECHEHUS HE(DTU U raza U3 NOPUCTHIX cpel. Pexumbl
paboThl HePTAHBIX 3ajekKeil. PeXMBI pabOTHI Ta30BBIX U TA30KOHACHCATHBIX 2
3aJIEKEN.
duznyecKue MpoIecchl, MPOUCXOISIINE B IJIACTE MPHU BHITECHEHUH BHICOKOBSI3KHX
HedTel. 2
IlpakTHyeckune 3aHATHS 4
IIpakTuyeckasi padora Nel7 Onpenenenue kodpdurmenTa HedhTEHACHIIICHHOCTH 2
ra30HaCHIIICHHOCTH
IIpakTnueckas padora Nel8 Pacuer xoadpdunmenrta nedreornaun, ra3o0Taaqu 2
CamocrosiTesibHas padoTa npu u3yyenuu pasjgena [IM
- Cucremarnueckasi mpopaboTKa JICKITHA; 42

- [ToaroroBka k 3amuTe 1a00paTOPHBIX padoT;
- [Torck nH(poOpMaIMK B MHTEPHETE 110 HOBEHIIIMM TEXHOJIOTUSIM MCCIIEIOBAHUS KEPHOB M IIACTOBBIX JKUJKOCTEH.

TemarTuka pedeparos:

1 3aBUCUMOCTD MPOHUIIAEMOCTH OT OPUCTOCTH.
2 BnusiHMe TUIIAa CMAYMBAaEMOCTH MOPO/Ibl Ha (ha30BbIE MPOHUIIAEMOCTH.
3 ®a3oBble nepexo/ibl acPaabTEeHOB B HEPTIX.
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4 Peosiornyeckre CBOHCTBA BHICOKOBSI3KHX HE(TEH.

Paznen 3

Iloa3zemHuasi IT'MAPOMEXaHU KA

40/20/-/26

Tema 1. BBegenue B
MOJA3€MHYI0 THPOMEXaAHUKY

Conepxanue

4

OObnactu TMpUMEHEHHs TOA3EMHOM THUIAPOMEXAaHWKU TNMPH pa3paboTke HETIHBIX U
ra30BBIX MECTOPOXACHUH. Monenu (QUIBTPAIIMOHHOTO TEUEHHS] M KOJUIEKTOPOB.
Monens (UIBTPAITMOHHOTO TEUYECHUS. ITonsitue CILTOIITHOM Cpelpl.
Tepmoaunamuueckue yciaoBus. MojaenupoBaHue 10 BPEMEHH U INPOCTPAHCTBY.
Bunasl moneneit mo creneHu cxumaeMocTH. [loHsATHE 0 MHOTOQA3HBIX CHCTEMaXx.
Peonornueckne wmoaenu. Mojenu KOJUJIEKTOPOB. l'eoMeTpudeckue MOJEnu
(k1accudukanmst ~ KOJUIEKTOPOB ~ HO  BUAAM  MYCTOTHBIX  NPOCTPAHCTB;
UJeau3upOBaHHbIE MOJIENIN MOPUCTBIX cpel; (UKTUBHBIA M HJI€ANbHBIA T'PYHTHI;
WJeanu3upoBaHHble MOJIEIM TPEHIMHOBATO - MOPHUCTHIX Cpen). MexaHuueckue
MoJenu (peoJIOTUYECKUEe MOJIENH TOPHBIX MOPOJ; U30TPOIHBIE W AHU30TPOIHBIE
cpensl).  MopnenupoBanue — MpoueccoB  (QUIbTpallMu  HOpU  pa3paboTke
MHOTOIUTACTOBBIX MECTOPOXACHUW W TpU MNPUMEHEHHUU HOBBIX METOJIOB
MTOBBIIIEHUS OJTHOTHI U3BJI€UEHUsI HEQTH U ra3za U3 HeJp.

Tema 2. 3akoHbI
buabTpanun

Conep:xanue

ITopucrass cpema. Ckopocth ¢unbTparuu. DOunyecknii CMBICT  CKOPOCTH
(bunpTpanuu ¥ CpaBHEHUE C UCTUHHON CKOPOCTHIO. JIMHEHHBIN 3aKOH (QUIBTpAII
Hapcu (3amuck 3aKOHa 4epe3 CBsI3b HAIoOpa C PacxoJlOM M Yepe3 CBA3b CKOPOCTHU C
naBiaeHueM; nuddepeHnuaibHas 3anuch 3aKoHa; KodhOUIMEHT QUIBTPAMN U €ro
CBSI3b C POHUIIAEMOCTbHIO; Pa3MEPHOCTh OCHOBHBIX (DUIIBTPALIMOHHBIX TAPAMETPOB B
METPUYECKUX U CMEIIAaHHOH cucTemMax eluHull). ['paHuIbl TPUMEHUMOCTH 3aKOHA
Hapcu (ycnoBus coOmionenus 3akoHa [lapcu; ¢usnyeckoe oOBbsICHEHHE TNPUYUH
HapYIICHUs JTUHEHHOCTH 3akoHa (UIbTpPAIMM; KOJIWYECTBEHHAsl OIleHKa o0nacTu
npuMeHnMOoCTH 3akoHa [lapcu. Henunelinbie 3aKoHbI GUIBTPAIHH).

TpemmHoBarass  cpena. JluHelHBIM  3akoH  (QuiubTpanuu  (MMPOHHUIIAEMOCTH
TPEIIMHOBATBIX CpEJ; 3aBUCHUMOCTb IPOHUIAEMOCTH OT JaBJICHMS; TpPaHULBI
OPUMEHUMOCTH  JIMHEWHOTO 3akoHa  ¢uibTpanuu). HenuHeliHble  3aKOHBI
GbunbTpanuu UIsl TPEUIMHOBATHIX cpefl (00iacTu MPEeuMYIIECTBEHHOTO HapyIIEHUS
JMHENHOTO 3aKOHA B TPEUIMHOBATO-TIOPUCTOM CPENE).

IIpakTHYecKHe 3aHATHSA

IIpakTuuyeckas padéora Nel9 Pacuet korpdunmenta GpuiabTpauu u
Kkod(hduIMeHTa TPOHUIIAEMOCTH.

IIpakTuyeckas pad6ora Ne20 PacueT nelicTBUTENBbHOM CKOPOCTH M (PHIIBTPALIIH
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Tema 3. YcranoBuBLasicst
OJHOMepHasi GUIbTPALHSA

Conepxanue

10

VYcranoBuBIIeeCcsT IJIOCKOPAIUAIbHOE JBUKEHUE HECKHUMAEMOM JKUJKOCTH U
UACATBHOTO Ta3a MpH JUHEHHOM 3akoHe (uubrpamuu. CxemMa M OCOOECHHOCTH
JIBUKCHUSL.

[Toxazatens (oOpMBI YCTaHOBUBLIETOCS TOTEHIMAIBHOTO OJHOMEPHOTO MOTOKA.
[MorenumaneHbie GyHKIMK (HEC)KMMaeMast JKUIKOCTh U HeaeOpMUpPYyEeMBbIil TUIacT,
HEC)KMMAaeMasl JKHJIKOCTb M TPEUIMHOBATBIA  IIACT, YHpyras KUIKOCTb U
HeZeQopMUpYyeMBIl IJIacT, COBEpIICHHBIH Tra3 U HenehopMHUpYeMbI IjacT,
peayIbHbIN ra3 u HeAePOPMHUPYEMBIl JIACT).

WccnenoBanue Mmiocko-paauanbHOro TeueHUs. TedyeHne HEeC)KUMaeMOM >KHMJIKOCTH
yepe3 HeAeQopMuUpyeMblid IUIacT (BUJA KPHUBBIX HW3MEHEHMsI JaBJICHUS U €ro
rpagueHTa, ¢opmyna Jlomiou, WHAUKATOpHAs Jauarpamma, Kod(hGUIUEHT
MPOJYKTUBHOCTH M €r0 pa3MepHOCTh, BOPOHKA JIETIPECCUHU, JETIPECCHSI, XapaKTep
3aBUCUMOCTM Je0uTa OT paauyca KOHTypa). TeueHue KHUAKOCTH Yepes
TPEUIMHOBATHIN IJIACT.

[ToreHnmansHOE ABW)KCHHUE YIPYrol >KHAKOCTH uepe3 HeaehOopMHUPYEMbId IIACT
(IuHENHO CBsI3aHHBIE MapaMeTpbl, OTJIMYHE OT HEC)KMMAaeMOMN >KUIKOCTH, yCIOBUS
BO3MOXHOCTHU npeHeOpeKeHus CKMMaEeMOCTBIO KHUJKOCTH). Teuenue
COBEpUICHHOTO Ta3a dYepe3 HeaehopMHUpyeMbldl IIacT (CpaBHUTEIbHBIA aHATU3
W3MEHEHHUs MapaMeTpoB TEUEHUS M HHAWKATOPHOW AMAarpaMMbl C HEC)KUMaeMOM
KUAKOCTHIO). PeanbHblil ra3 u HenedopMupyemblid miacT (00JaCTH UCIIOJIb30BAHUS
N0 JAaBJIEHUIO U JCNPECCHH, OTIUYME HWHIUKATOPHONW 3aBUCUMOCTH OT
COBEPIICHHOIO Ta3a, XapakTep U3MEHEHUs 1e0nTa OT 1e01Ta COBEPIIEHHOIO ra3a).

Hecxumaemast ’KuIKOCTh B Hele(hOpMUPYEMOM IUTacTe (BUJL OCHOBHOTO ypaBHEHUS;
OTIIMYME WHIUKATOPHOW 3aBHCHUMOCTH, KpPUBOM pacmpeeneHus MAaBlIeHUS U
BOPOHKU Jenpeccuu OT 3akoHa [lapcu). WneanbHblit ra3 B HeaedopmupyeMom
wiacte (OTIMYKME UHIUKATOPHON 3aBUCUMOCTH, KPUBOW paciipeeeHus AaBICHU U
BOPOHKHU Jemnpeccur oT 3akoHa Jlapcu). OmHopoaHas HEC:)KMMaeMasl >KUIKOCTh B
nepopmupyeMoM 1acTe (0cOOEHHOCTH MHAMKATOPHOM 3aBUCUMOCTH). MneanbHbIi
ra3 B JehopMHpyeMOM mwiacte (OTIUYME WHIUKATOPHOW 3aBUCUMOCTH OT
HEC)KMMAEeMOU JKUJIKOCTH B I(DOPMUPYEMOM TIIIACTE).

IIpakTHYecKHe 3aHATHSA

IIpakTnueckas padora Ne21 Pacuer nebuta ckBakussl o ¢popmyne Jrommou .

N

IIpakTuuyeckas padora Ne2?2 Onpeznenenue HapyuieHus 3akoHa Jlapcu
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Tema 4. IIputok K
COBEPIICHHOI CKBaKUHeE.

Conepxanue

QUIBTPALIMOHHBIM TMOTOK OT HATHETATEIbHOM CKBAXKMHE K JKCIUTyaTallMOHHOM.
IIpuTtox k coBepmieHHOM CKBaxkuHe. [IpUTOK K rpylIe CKBaXWH C YAAJICHHBIM
KOHTYpOM nuTaHusA. [IpUTOK K CKBa)XWHE B IUIACTE C MPSIMOJUMHEUHBIM KOHTYPOM

nutaHus. [IpuTok K CKBaXKMHE, pacHOJIO)KEHHOM BOJM3M HENpOHUIAeMOU 2
IPSMOJIMHEMHOW TrpaHulbl. IIpUTOK K CKBaXMHE B INIACTE C IIPOU3BOJIBHBIM
KOHTYPOM ITUTAHUS.
IIpakTHuyeckune 3aHATHS 4
IIpakTnueckas padora Ne23 Pacuet nebura HepTAHON rHIPOCOBEPILIEHHOMN 2
CKBa)KHHBI
IIpakTHueckas padora Ne24 Pacuer neburta ra30Boi COBEPIICHHONW CKBAKUHBI 2
Tema 5. Iputok xkuakoctu | Comep:kaHue 8
K HeCOBepILIEHHbIM U Bunel HecoBepiieHCTBa CKBaXKMH. HecoBepIIeHCTBO MO CTENEHU BCKPBITUS U 110
TOPU30HTAJIbHBIM xapakrtepy BCKpbITUs macta. CkuH-3Qdext. Marencudukanus ckBaxxkud. [Ipurox 4
CKBaKHHAM (arona K ropu30HTANBHBIM CKBaXKMHAM. OUIIbTPAllMOHHBIE COTIPOTUBIICHUS
HECOBEPUICHHBIX CKBAXKHH.
[IpuToK K HECOBEPIIIEHHBIM CKBOXKMHAM. [[€OMT HECOBEPIICHHON CKBAYKUHBI C
WCIOJIb30BAHUEM JIOTIOJIHUTENbHBIX (PUIBTPALIMOHHBIX COTPOTHBIICHUH. 4
IIpuBeneHHbIN panyc COBEPUICHHON CKBAKUHBI.
IlpakTHyeckune 3aHATHS 4
IIpakTuyeckasi padora Ne25 Pacuer neburta HeTSIHOM CKBaKUHBI HECOBEPIIEHHOM 2
10 CTENEHU BCKPBITHUS
IIpakTuyeckasi padora Ne26 Pacuer nebura HeTSIHONM CKBaKMHBI HECOBEPIIIEHHOM 2
110 XapaKTepy BCKPBITH
Tema 6. HeycranoBuBeecst | Cogep:kanmue 4
JABUKEHHe YIPYTroi Yopyruii pexuMm IUlactTa M €ro OCOOEHHOCTH. Matematuueckass MOJETb
JKHJKOCTH W Ira3a B YIPYIOM | HEyCTAaHOBUBIIEHCS (QUIbTpanuyd yOpyro IKUAKOCTA B  YOPYrOM  IIJIacTe.
miacre OpnoMepHble (GMIBTPAIIMOHHBIE MOTOKUA YHNPYrOoM KUAKOCTU. TOUYHBIE peIIeHUs 4
ypaBHEHHs Mb30MPOBOAHOCTH. OCHOBHas (opMmylia TEOPUH YHOPYTroro pexuma.
Meto nocnenoBaTeabHON CMEHBI CTAIIMOHAPHBIX COCTOSHUM.
Tema 7. /IBuskenne rpanunbl | Cogepaxanue 2
pasiena Npu B3aMMHOM [TnockopaauanbHOE BhITECHEHHE He(TH BoA0H. Pacipenenenne naBieHus. 2
BBITCCHCHNH KHKOCTei. Y CTOMUMBOCTD IBHKEHUS T'PAHMLIBI pa3/iena KUAKOCTEN.
Tema 8. OcobennocTn Conepxanue 2
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dunabTpanun
HEHLIOTOHOBCKOH KHIKOCTH

Peonoruueckue croiictBa punbTpyrommxcs xuakocrei. Kimaccupukanus
HEHBIOTOHOBCKHX JKUAKOCTEH. 3aKOH (HIBTPAILIH BA3KOIIJIACTUYHOM KHUIKOCTH B
uaeanbHO mopuctoit cpeae. IlnockopanuanbHblii GUIBTPATMOHHBIA TOTOK
BSI3KOIUTACTUYHOM xuaKkocTH. OOpa3oBaHUE 3aCTOMHBIX 30H IPH BHITECHEHUH HEPTH
BOJION. YUeT sIBIICHHI 3ara3qpIBaHus B TCOPUH (pritbTpanuu

Tema 9. Unteppepenuns
CKBaKHH

Conepxanue

KonunuectBenHas orenka ddekra nateppepeHnu CKBaxuH.. [IpUTOK KUIKOCTH K
CKBa)XMHE BOJIHM3U MPSIMOJIMHEHHON HEMTPOHUIIAEMOM TPAHUIIBI K MEXKTy cOpocaMu
(xmun). IIpUTOK K CKBaKUHE B IJIACTE C MPSIMOJIMHEWHBIM KOHTYPOM MUTAHUSA.
[IpuToK K OECKOHEUHBIM IIEMOYKaM M KOJIBIIEBBIM OaTapesiM CKBaXHUH. MeTtoj
0TOOpaXKeHUSI ICTOUHUKOB M CTOKOB.IIpUTOK KUAKOCTH K TPYIIIE CKBAXKHH C
YAQJIEHHBIM KOHTYPOM MHUTAHUS

IIpakTHYecKue 3aHATHS

IIpakTHyeckas padora Ne27 Pacuer BHYTpEHHETO SKBUBAJIEHTHOIO
(UIBTPAIIMOHHOTO CONPOTUBIIEHUS PAJIa CKBAXKUH

N |

IIpakTuueckas padora Ne28 PacueT nedura ra30Boi CKBaKHUHBI, PACTIOIOKECHHOM
y OPSIMOJIMHEHHOTO KOHTYpa MUTAHUS ¥ HEIPOHULIAEMOW I'PaHUILBI

CamocrosiTesqibHast padoTa npu usydeHuu pasaena [IM

- Cucremarnueckasi mpopaboTKa KOHCTIEKTOB 3aHATHH, yAeOHON U CIIEIUaTbHON TEXHUYECKON JTUTEPATYPhI
- [loaroToBka K MpakTUYECKUM pabOTaM € UCTIOJIb30BAaHUEM METOAMUYECKUX PEKOMEHAANN TPEnoaaBaTes
- OdopmiieHne TpakTHYECKUX paboT, OTYETOB U MOJTOTOBKA K UX 3alllUTE

Tematuka pedeparon:

1 UccnenoBanne CKBaXUHBI IIPU CTAIIMOHAPHBIX PEKUMAX paOOTHI.

2 TIpuTOK >KUIKOCTH K CKBaXXUHE MPU HApYyLICHUH 3aKoHa Jlapcu.

3 3aBUCHUMOCTD MaPaMETPOB KUAKOCTH, Ta3a U MOPUCTOM CPeIbl OT AaBIICHUSI.
4 MopaenupoBaHHe IPOIECCOB pa3pabOTKU U IIIACTOB.

26

Paznen 4 Pa3paboTka He()TAHBIX H ra30BbIX MECTOPOKIECHHIA 220/152/-/187
Tema 1. Conepxanue 18
I'eostoro-pusuyeckas XapaKkTepHuCTHKA T'€0JIOTHUECKOT0 cTpoeHus. KoyekTopckue cBoicTBa
XapaKTepuCcTHKA IPOJIYKTHBHBIX KOJUIEKTOPOB. DH3MKO-XUMHUYECKHE CBOMCTBA MIACTOBBIX (DITFOUIOB. 4
MecTOpoxaeHui HepTu U | Xumudeckuii coctaB He(hTH U raza. KoMImoOHEHTHBIN cocTaB He()TH U rasa.
raza ®paxnuronHblil coctaB HedTH. Kitaccudukanus HedTel M0 COAEpPIKaAHUIO CEPhI, 4

napaguHa, cMoJi. Pa3niune B cBOMCTBAX MIacTOBOM M pa3ra3upoBaHHON HE(TH.
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HaBnenue Hacwlmenust Hedtu razom. Hedre- ra3o- 1 BOJOHACHIIIEHHOCTh
KOJUIEKTOPOB.

[MomytHsiit HepTsiHOH ra3. IIpupoansii ra3. ['a3 TOMOIHUTEIHHBIX HCTOYHUKOB.

du3nUecKue CBOMCTBA MOMYTHOTO HE(TSHOTO Ta3a. YpaBHEHHE COCTOSHUS Tra30B. 4
lazonedTsHAS 3a)IeKD
[lnacroBoe gaBnenue u remneparypa. [IpuBeneHHoe naBieHue. 2
Ycnosus 3aneranust Heptu B He(DTAHBIX 3anexax. Kammuispasie agpdekTsr mpu 2
BBITECHEHUH HE(PTU
IIpakTHyeckue 3aHATHSA 12
IpakTuyeckas padora Ne29 PacueT korddunmenTa cxumaeMoctT Hedhtu 2
IpakTuuyeckas padora Ne30 Pacuer nmpuBeieHHOTO AaBIEHUS Il HEPTIHOM 2
CKBa)KHMHBI.
IIpakTHyeckasi padora Ne31 Pacuer cpenHero maBiieHHs 10 3aJICKU 2
IpakTuyeckasi padora Ne32 Pacuer cpeHEB3BEIICHHOTO JIABJIEHUS TT0 00BEMY 2
macrTa
IMpakTHueckas padora Ne33 Omnpesenenne 3a00MHOTO JTaBJICHHUS T10 JTABJICHUIO Ha 2
yCTb€ U1l OCTAHOBJIEHHOW CKBa)KUHBI
IIpakTnyeckas padbora Ne34 OnpeneneHue U3MEHEHUS TaBJIICHUS IO CTBOJTY 2
CKBa)KHUHBI
Tema 2. Coneprxanue 2
3anacel HepTH M raza Knaccudukanus 3anacoB HedTH 1 raza. OCHOBHBIE METO/IbI [10/ICYETA 3a1aCOB 2
Hedtu u raza. Koaddumment nzpneyenus nedru u rasa.
IlpakTHyeckne 3aHATHS 4
IIpakTuyeckasi padora Ne 35 PacueT reosiorndeckux 3anacoB HeTH 2
IMpakTuyeckasi padora Ne 36 Pacuer 3amacoB HepTH 1 raza 00bEMHBIM METOIOM 2
Tema 3. OcnoBHble nousitusi | Coaepskanue 6
pa3pa0dorku HepTAHBIX U | [Topo/bI-KOJUIEKTOPHBL. 3ajIeKb. MecTopokieHHe HeTIHOE U T'a30BOC.
rasoBbIX MecTopo:xkaennii | Kimaccudukanus MectopoxkaeHu 0 BeTUYUHE U3BIIeKaeMbIX 3amacoB. [1o kauecTBy 4
He(TH, 10 TeosioruueckomMy crpoenuto. Kinaccudukarus ra3oBeIx MECTOPOXKAECHUI B
3aBHUCHUMOCTH OT COCTaBa M CBOMCTB HachIIAOMMX (rona0B. [IpoMeliieHHbIE
CKOIUIEHHSI yIiIeBo10po10B. Pe3epByp. Buasl pesepByapoB. JloBymiku HedTu U raza.
Buner noymex. @opmupoBanue noBymiek HedTH 1 raza. [lopopI-MOKPHIIIKY.
CkBaxkuHa. Bunpsl ckBaxkun. OObEKT pa3paboTku MecTopoxaeHus. Cucrema 2

pa3paboTKH.
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HpaKaneCRne 3aHATUSA

IIpakTnuyeckas padora Ne37 Pacuer nebuta CKBaXKMHBI TIPU IKCILTYaTallUN TPEX 2
MPOIJIACTKOB PA3HOW MPOHUIIAEMOCTH
IIpakTnuyeckas padora Ne38 Cxematuzanus Gopm 3aJIeku 2
IpakTuyeckas padora Ne39 [Iputok »)uakoct k ckBaxune. @opmyna romron. 2
Pacuer 0CHOBHBIX NIOKa3aresen
Tema 4. Coaep:kaHue 10
Pesxxumbl padoThl HeQTAHBIX | Buibl mu1acToBOM SHEPTUH, IEHCTBYIOIEH B HEPTIHBIX U Ta30BBIX T1acTax. CHITbI 2
U ra30BbIX 3aJiexei COTNIPOTHUBIICHHUS JIBI)KECHUS HEPTH MO TIJIACTY.
Pexxumbl paboThl HeQTAHOU 3anexu. Yupyruil pesxxuM. BogoHanopHselil pesxxum 2
l'azonanopHslli pexxuM. PesxxrM pacTBOpeHHOTO rasza. Pexxum pacmmpsomerocs 2
ra3a. [' paBuTarinoHHbIN pexxrM. CMEIIaHHbIE PEKUMBI.
Pexxumbl paboThI ra30BbIX 3aJI€XKEN. 2
B3aumonepexoapl pe:KUMOB 3a5exkell BO BpeMs pa3padOTKH MECTOPOXKICHUH. 2
CriocoObl M3MEHEHUS PEXKMUMOB pabOTHI 3aJIEXKH, C IEJIbIO TIOBBIINIEHUS HePTeOTIaun
IlpakTHyeckune 3aHATHS 6
IpakTuyeckasi padora Ned40 Bei6op peskrma paboThI 3aJI€KH TI0 HCXOTHBIM 2
JAHHBIM
IlpakTuyeckasi padora Ne41 [TpuHIMnuanbHbIE CXEMBI PEKUMOB PaOOTHI 3aJICKH 2
IMpakTuyeckas padora Ned2 KosddumumenTsr HehTeoTIaUM MPU PA3HBIX PEKUMAX 2
paboTHI 3aIexKen
Tema 5. Coneprxanue 30
TexHoJiorust pazpadoTku Texnonorust pazpaboTku. Ctaguu pa3paboTKu HEPTSIHBIX MECTOPOKIACHHI. 2
MeCTOPOKIeH I Texnonornueckre noka3aTesu pa3padoTKU MECTOPOKICHUH.
Huterpanpabie(HaKkoIIeHHBIE) U qudepeHnnanbHbIe(TOI0BbIC) TOKa3aTeIIN 4
pa3pabotku. Jloosrua HedTr. JloObiua sxxuakoctu. JlooObiua rasa.
Texnonornueckue nokasartenu pazpaboTKu MecTopoxaeHui. Hakornennas no0pya. 4
Texymas Hedreornaua. Koneunas nedreornaua. Temn pazpabotku. Pacnpenenenue
naBiieHus B 3anexu. KosdduimeHT ucnoap3oBaHus U3BICKAEMbIX 3aacoB.
Koaddunment orbopa 6agaHCOBBIX 3aMacoB.
TexHonornueckre noka3aTenu pa3padboTKu MecTopoxaeHuH. OOBOIHEHHOCTh 4

npoaykuuu. Temmn or6opa xunkoctu. BononedrsHoi dakxtop. Pacxoa HarHeTaeMbIx
B IUIACT BellecTB. 3MeHeHne nokasareneil pa3paboTKH B pa3InUHbIE CTauU
pa3paboTKH.
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[epropapl pa3pabOTKK Ta30BbIX U FA30KOHIEHCATHBIX MECTOPOKICHUH.

I

Texnonoruu pazpabOTKU MECTOPOXKACHUN Oe3 BO3/IeHCTBUS Ha TuTacT. [IpuTok 4
KHUJIKOCTH K CKBKHHE T0JT BO3/ICHICTBHEM €CTECTBEHHBIX CHJII
Texuosornu pa3paboTKH ¢ BO3IeHCTBHEM Ha macT. [IpUTOK KUAKOCTH K CKBOKMHE 4
IPY TOJIEP>KaHUH TUIACTOBOTO JIABJICHUSI.
I'paduk pazpabotku. O1ieHKa TEKYIIETO COCTOSHUS pa3pab0TKH Ha OCHOBAaHUH 2
rpaduka pa3pabOTKH.
IIpakTHuyeckune 3aHATHS 20
IpakTuyeckas padora Ned3 PacueTsl 0 (haKTHUECKUM KapTam pa3zpadoTKH
OCHOBHBIX NIOKa3aTeJel: CPeIHNUX IeOUTOB CKBAXKHUH, 4
IpakTuueckas padora Ne 44. Onpeenenre CpeHETO TIACTOBOTO JIABJICHUS 110 2
KapTe u3obap
IpakTHyeckas padora Ned4S Pacuer ckopoct puiIbTpaIuu U CpeTHEeH CKOPOCTH
JBUKEHUS] HePTH 4
IIpakTnueckas padora Ne46 Pacuer xo3pdunmenrta punabTpanuu u 2
K03 urmenTa MpOHUIIAEMOCTH IO UCXOTHBIM JTaHHBIM
IIpakTnyeckas padora Ne 47 Onpenenenue HapyuieHus 3akoHa Jlapcu npu 2
TeueHun (irona
IlpakTuyeckasi padora Ne 48 [Toctpoenue n ananms rpaduxa AP/AL 2
IIpakTnyeckasi padbora Ne 49 Pacuer nokazareneid ruipoAMHOMUYECKOMN 2
CKBAYKUHBI
IIpakTuyeckasi padora Ne 50 Onpenenenre GuabTpauu B Ipru3ad0HOM 30HE 2

Tema 6. ConeprxaHue 40

Cucrembl pa3padoTku [Tapametpsl cuctemsl pazpadoTku. @ony ckBakuH. CeTka ckBakuH. OCHOBHBIE
MeCTOPOKIeHU napaMeTpsl CeTKU CKkBakuH. [lapameTp mioTHocTH ceTku ckBakuH. [lapamerp A.I1.

KpsbinoBa. BiusiHre MI0THOCTH CETKU CKBaYKMH Ha MOKa3aTeln pa3paboTKU. 4
Knaccudukanus cuctem pazpabotku. [lopsaok BBoa B pa3paboTKy IMJIaCTOB
(PKCIITyaTallMOHHBIX OOBHEKTOB).
Cucremsbl pa3paboTku 6€3 BO3AeHCTBUA Ha TIacT. PacmonoxkeHne CKBaXHH. 4
TpexTtouyeuHas U YEThIPEXTOYECUHAs! CETKA PACIOJIOKEHUS CKBAXKUH.
Cucremsbl pa3paboTKu ¢ Bo3aelcTBUEeM Ha miacT. CucreMa ¢ 3aKOHTYPHBIM
3aBojHeHHeM. Pacnonoxkenne ckBakuH. CUcTeMa ¢ BHYTPUKOHTYPHBIM 4

3aBOJIHEHHEM. PacIoloKeHne CKBaKHH.

biounsie cucTeMbl pa3pa60TKH. O,[[HOp}IIIHa}I CHUCTEMA pa3pa60TI<I/1. Pacnonoxenue

22




CKBKWH. DJIEMEHT CUCTEMBI pa3palboTku. TpexpsaHas cucrema pa3paboTKu. 4
[IsaTupsiaHas cucrema pa3paboTku. Pacmono)keHne CKBaKuH.
CucTeMsl ¢ II0IaAHbIM PACIIOJIOKCHUEM CKBAXKUWH. IIgaTuToueunas cucremMa. 4
CeMmuToyeyHast cucreMa. I[eBﬂTI/ITO‘-IC‘-IHaSI Cucrema.
Cuctema ¢ O6aTapeifHBIM pacIoNokKeHneM CKBaKuH. baphepHoe 3aBoiHEHHE. 4
OuaroBoe 3aBojHenue. M3ouparensHoe 3aBogHeHue. CMemaHHbIe CUCTEMBI.
Cucremsbl pa3pabOTKH MECTOPOXKACHUI MTPUPOIHBIX Ta30B. PacmonoxeHne CKBaxKuH. 4
Brinenenue akcrnyaTaliuOHHBIX 00BEKTOB. DAaKTOPHI, BIUSAIONIME HA BHIOOD
00bekTa pa3paboTku. DaKTOPHI, BIUSIONINE HA BBIZCIICHUE 3AJIEKH B O0BEKT
pa3paboTKy WM 00bEMHEHHE HECKOJIBKUX 3alIeXkel B OJJMH 00BEKT pa3pabOTKH. 4
PannonanpHas cuctema pa3paboTku MecTopoxaeHu. Cuctema 0 JHOBPEMEHHOM 1
MocJe0BaTeNbHOM pa3zpaboTku 00bekToB. KoadduunenT uzsnedyenus HedpTu npu
pa3IMYHBIX CUCTEMaX pa3pabOTKH.
Cucrembl pa3pabOTKH MHOTOIIJIACTOBBIX MECTOPOKIeHUN. Brinenenue 4
OKCILTYyaTalluOHHBIX 00BEKTOB Ha MHOT'OILIACTOBBIX MCCTOPOKACHHUAX. OHGHKa
COCTOSIHUS pa3pabOTKH MHOTOTIACTOBOM 3aJIe)KH HA TMO3AHEH CTauu
Pa3znenbHas u coBMecTHas cucrema pa3paboTku. OJHOBpEMEHHas IKCILTyaTalus 4
JIBYX U 00JIe€ IIACTOB OJTHOM CETKOW CKBa)KHH.
IlpakTHYeckne 3aHATHS 14
IIpakTuyeckasi padora Ne 51 CxemaTuzamus CUCTEM pa3pabOTKH 2
IIpakTnyeckas padora Ne 52 Pacuer pacnipenenieHus 1aBjieHUs B MPSIMOYTrOJIbHOM 4
y4acTKe 3aJIeKH MPU OJHOPSIHON CXeMe BHYTPUKOHTYPHOTO 3aBOJIHEHUS C
IPUMEHEHHEM BEPTUKAIbHBIX U TOPU30HTAIbHBIX CKBAXKHH
IIpakTuyeckasi padora Ne 53 Onpenenenre naBjaeHUN Ha 3a005X CKBaKHH B 4
AJIEMEHTE CEMUTOYEUHOM CXEMBbI PACOJIOKEHHS CKBAXKHUH IMPU BHYTPUKOHTYPHOM
TUTOMIA/IHOM 3aBOJIHEHUU
IIpakTnueckas padora Ne 54CpaBHeHHE T€OMETPUUYECKUX MTAPAMETPOB IIEMEHTOB
CEMUTOUYEHYHOH U MATUTOUYCYHOU CXEM IPH OJMHAKOBOW MPUEMHUCTOCTU 4
HarHeTaTEeIbHBIX CKBAKHH
Tema 7. Conepxanue 12
KonTpoJs 3a npoueccom KonTpons nporiecca pazpaboTku. 3agauu KOHTPOIS pa3pabOTKH. 3a1a4l KOHTPOIIS 4

Pa3padoTKH MeCTOPOKACHH I

pa3pa6OTKI/I B HaYaJIbHBIN U KOHEYHBIM MEprUoOabl.

KOHTpOJ'IL nmponecca paBpa6OTKI/I IIpU UCCIICAOBAHUAX CKBAXKUH. HepI/IO,Z[I/I‘{HOCTL
KOHTPOJIA ITPU CTaHHOHapHOﬁ pa60Te CKBa>XVH. HCpI/IOI[I/I‘-IHOCTL KOHTPOJIA IpU
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MMPpOBCACHUHN I/ICCJIGI[OBaHI/II\/JI ckBakuH. OCHOBHEIC napaMeTpbl CKBAXXUHBI,

KOHTPOJIMPYCMBIC ITPH SKCITyaTalluW CKBAKWH W BO BPEMA MCCIICIOBAHNA CKBAXKWH.

MeToapl KOHTPOJIA 32 Pa3pabOTKON HEPTIHOTO MECTOPOKICHHS: TIOCTPOCHUE U
aHan3 TpauKoOB, KapT; IPOBEICHUE U MHTEPIIPETAIHS TAaHHBIX UCCIIETOBAHUN
CKBaXMH. MOHUTOPHHT pa3pabOTKu. AHAJIN3 Mpolecca pa3paboTKH.

HpaKTuqecKue 3aHATUSA

IpakTuyeckas padoraNeS5 Ouenka kodpdureHTa H3BICYCHUS HEPTH

IpakTnueckas pa6oraNe56 [IporHo3upoBanme mokasarenein pa3paboTKu
MECTOPOKJIEHUS M OLIeHKA A(PPEKTUBHOCTH

[MpakTuueckas padoraNe5S7 OnpeneneHue yCIOBHOTO MPEIETLHOTO O€3ra30BoOro
nebuta He)TH CKBAKUHBI

[IpakTnueckas padoraNeS8 Onpenenenre Ha4aIbLHOTO MPENEIbHOrO 0e3ra3oBo-
0e3BOAHOTO Ae0uTa HEPTH CKBAXKHHBI

IMpakTHyeckas padoraNeS9 OnpeneneHue nHTEpBaia nephopary B CKBaXKUHE
TP 33JIaHHOM HAa4aJIbHOM TPEJCIIbHOM 0e3ra30B0-0€3BOTHOM Jebute HePTH

Tema 8. PeryanpoBanue
npoieccoB pa3padoTku
MeCTOPOKIEeHN I

Conep:xanue

12

OnTtumu3zanus nporecca pazpadboTku. OCHOBHbIE KPUTEPUH KOTOPBIE OTIPEIEIISIOT
perynupoBaHue npoiecca pa3paboTKH.

Mertobl perynupoBaHus pa3paboTKU B paMKaX CYIIECTBYIOIIEH CUCTEMbI
pa3paboTKH U C €e U3MEHEHHUEM. 3ajaul PETYIUPOBAHUS HA Pa3HBIX CTAAMSIX

pa3paboTku. OrpaHUYeHUs, KOTOPbIE HAKJIaIbIBAIOTCS Ha PEryJIMpoBaHue Mmpolecca.

N

Kapra pa3zpabotku 3anexu Hedtu. Kapra nzobdap.

IIpakTnyeckune 3aHATHS

IIpakTuyeckasi padora Ne60 PerynupoBanue paboThl (JOHTAHHBIX CKBAKUH

NN &~

Tema 9.
IIpoekTUpoBanue
pa3padoTKH MeCTOPOKIEeHUi

Conep:xanue

OcHOBHBIE IPOEKTHBIE TOKYMEHTHI pa3paboTku. CxeMa OMBITHOM SKCILTyaTaIiH.
Texnonoruueckas cxema pa3padotku. [Ipoekt pazpabotku. KommiiekcHbIH MpoeKT
pa3paboTKu. Y TOYHEHHBIH MPOEKT pa3paboTku. OCHOBHOE cOoJepKaHHUE MPOEKTa
pa3paboTku HEPTIHOTO MecTopoxaeHHUs. OCHOBHBIE 33/1a41 U COAEPIKaHUE
aBTOPCKOTO Ha/I30pa 3a pa3paboTKOM He(TSIHBIX MECTOPOKICHUN

HcxonHsle maHHBIE I MMPOCKTUPOBAHUA pa3pa60TKH He(I)THHOﬁ 3aJICKU.
IloaroToBka JaHHBIX.

IlocnegoBaTenbHOCTH MMPOCKTUPOBAHUA p8.3pa6OTKI/I HC(bTHHOTO MCCTOPOKIACHUSA.
OHLITHO-HpOMLIH_IJ'IeHHaH OKCIUTyaTalus HC(I)TSIHBIX MCCTOpO)KI[GHHﬁ. OcHOBHBIE
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3aJauu MPOEKTUPOBAHUS pa3zpadoTku. [IpoekTupoBanue mpocThIX U
MHOTOIUIACTOBBIX MECTOPOKACHUH.

IIpakTHyeckue 3aHITHS 2
IIpakTuueckas padora Ne61 MozaenupoBanue miactoB. OCHOBHBIE MOJACITN 2
IJIACTOB
Tema 10. Cojaep:kaHue 16

Pa3pabGorka mectoposkaenuii | Pazpabotka HedTsHbIX 3anexkeid mnpu ymnpyrom pexume. OcHoOBHas ¢dopmyna 4

IIPH €CTECTBEHHBIX PEKUMAX | YIIPYroro pexkuMa. l3MeHeHue MAaBlieHHs Ha KOHTYpE 3allekd IpU YIPyrom
peXUME.
Pa3paboTka HEPTAHBIX MECTOPOKICHUM MPH peXKUME PACTBOPEHHOIO Tasa. 4
Pa3paboTka HEPTAHBIX MECTOPOKICHUN MPHU ra30HAIIOPHOM PEKUME.
Pa3paboTka HEPTAHBIX MECTOPOKICHHUM MPH KECTKOM BOJIOHATIOPHOM PEKUME.
Pa3paboTka HEPTAHBIX MECTOPOKACHHUM MPH YIPYTOBOJOHAIIOPHOM PEKHUME.
Pa3paboTka HEPTAHBIX MECTOPOKICHUM MPH TPABUTALIMOHHOM PEXHME. 4
IlpakTHYeckne 3aHATHS 36
IIpakTnyeckass padora Ne62 OmnpenencHue W3MEHEHUs AABJICHUS B IUIAaCTE MpPU 4
YIIPYTOM pexuMe
IlpakTuyeckas padora Ne63 Onpenenenre HeTEOTIAUH IPU YIIPYTOM PEKUME 4
IIpakTnyeckas padora Ne64 Pacuer pacnpenesieHus: 1aBjieHUs B IPSAMOYTOJIbHOM 4
y4acTKe 3aJIeKH, paboTarolIel B YCIOBUSX €CTECTBEHHOTO BOJOHATIOPHOTO PeKUMa
IIpakTnyeckasi padora Ne6S Pacuer pacnpeieneHus JaBJICHUS B KPYTOBOM 3aJI€KU 4
IPU €CTECTBEHHOM BOJOHAMIOPHOM PEXKHME
IIpakTuyeckass padora Ne66 Pacuer kosdduimenta wuszBiaedeHUs HEPTH IPU 4
YIIPYTOM PEXUME
IIpakTnueckass padora Ne67 OrmpenencHue  mokasareneil  pa3paboTKu 4
MECTOPOKJCHHSI PU Ta30HATOPHOM PEKUME
IIpakTnuyeckas padora Ne68 IloctpoeHne u anHanu3 rpaduka 3aBUCUMOCTH 4
nmasienust AP/AL s rasza
IIpakTuyeckas padora Ne69 OnpezneneHne nokasarenan pa3padoTKU 3aJ1eXHU HePTH 4
IpY U3MEHEHHUH JJaBJICHUS Ha KOHTYPE MUTAHUSI CKBOXKHUHBI OT AaBJICHUS HACBIIICHUS
710 3200MHOTO AaBJIEHUSI TP PEKUME PACTBOPEHHOTO ra3a
IIpakTuuyeckas padora Ne70 OnpeneneHue nokasarenei pa3paboTKu 4

He(l)Tel"EBOKOH,Z[CHCElTHOFO MCCTOPOKJACHUS 0e3 BO3JICHICTBHS Ha ILIACT
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Tema 11.
Pa3pabGorka MecToposKaeHHUIt
¢ moAAepKaHuEeM
IIACTOBOI0 1ABJICHUSA

Conepxanue

26

VYcnoBust 3GGEeKTUBHOTO NMPUMEHEHHs MOICP>KaHus IUIACTOBOTO JaBiieHUs. Bumbl
3aBoaHeHus. llenn 3aBojHeHusa. BpiOop M pacnoliokeHHe HarHETaTeIbHBIX
CKB)XHMH, IMPHEMHUCTOCTH W 4YHCIa HarHETaTeNbHBIX CKBaXWH. Kriaccudpukarms
METOJIOB YBEIMUYEHUSI He(TEOTIauH MJIACTOB

[uknuyeckoe 3aBomHeHue. VI3MeHeHHE HampaBJIeHUH (UIBTPAIMOHHBIX TOTOKOB
(MHO®IT). Co3manue BBICOKMX JaBlieHWW HarHeTaHus. DOpcHUpOBaHHBIA OTOOP
*Kuakoctu. CTyneH4aTo-TepMaibHOE 3aBOTHECHUE

Ucrounuku BopocHaOHaxkeHUs. TpeOoBaHMs, NMpeabsBIseMble K HarHeTaeMoWl B
miact Boje. llokasatenu pa3paOOTKM HEPTSHBIX W Ta30BBIX MECTOPOXKJIEHUH C
npumeHeHneM 3aBojgHeHHs. KosdduuumeHTt oxBaTa miuacta  BO3JEHCTBUEM.
Koaddumnuent BertecHenus.

[TopurHeBoe U HEMOPIIHEBOE BhITECHEHHE HE(PTU BOJON. 3aKOHTYPHOE 3aBOJHEHHE.
[IpukoHTypHOE  3aBOomHeHHME.  BHyTpuKOHTypHOE  3aBoaHeHue.  OuaroBoe
3aBOJIHEHHE. bio4yHOe 3aBo/IHeHNE. bapbepHOE 3aBOTHEHHE.

TennoBsie MeTOBI TTOBBIICHHS HeGTEOTIauH TUTacTOB. [TapoTemioBoe Bo3aeiCTBIE
Ha macT. BeitecHenue HedTu napom. 3akauka ropsiaeit Bojsl. [laponukimdeckas
00paboTka ckBakuH. BHyTpumniactoBoe roperne. Cyxoe BHyTPHUILIACTOBOE
ropenue. BraxHoe BHYTPUILIACTOBOE TOPEHUE.

["a30BBIC METOIBI IOBBIIIEHUS HE(PTEOTIAUM TIIACTOB. 3aKayka BO3/1yXa B IUIACT.
Bo3nelicTBre Ha miIacT IBYOKHUCHIO yriepoaa. BomorasoBoe Bo3aeicTBUE.
BriTecHeHrne HEPTH 3aKauKOM YTIIEBOIOPOIHBIX U CKMDKCHHBIX Ta30B. 3aKadka rasa
BBICOKOIO JiaBjieHus. Bo3aelicTBre Ha miacT a3otoM. Bo3neiicTBue Ha miacT
JBIMOBBIMHM I'a3aMHu.

DU3NKO-XUMHYECKHUE METObI MMOBBIIIICHUS He(l)TGOT)Ia‘lI/I I171aCTOB. HonHMepHoe
3aBOJHCHUC. SaBOI[HeHI/IC C pacTBOpaMu ITAB. H_[enquoe 3aBOJHCHUC.
HpI/IMeHeHI/Ie MCJIOYHBIX arCHTOB. BaBO,Z[HeHI/Ie C IPUMCHCHUEM KHCJIOT.
CepHOKI/ICHOTHoe 3aBOJHCHUC. 38.BOI[H€HI/IG C YFHGKHCHOTOﬁ. CMGI_HI/IBaIOH_IeeCﬂ
BBITCCHEHHE. 3aKayKa YIJICKUCIOTHI U YTJICBOAOPOJAHOTO I'a3a. MHHCJ’IJ’IHPHOC
3aBOIHCHHUC.

Mukpobuonorndeckoe Bo3eiicTere Ha ract. BubpoceiicMuueckoe Bo3ieicTBHE
Ha I1acT

KHaCCI/I(l)I/IKaLII/IH MCTOJOB YBCIINUCHUA HC(I)TGOT)IaLII/I B 3aBUCHUMOCTH OT I'€0JIOro-
(I)I/I3I/I‘-IGCKI/IX YCHOBHﬁ. KpI/ITCpI/II/I MMPUMCHCHU (I)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX arc¢HToOB,
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yBenMuMBarommx Hedreornauy. Kpurepun npuMeHeHHs TEIUIOBBIX METOJIOB
HeTeOTAAYH.

HpaKaneCRne 3aHATUSA

26

IIpakTnueckas padora Ne/1 OnpezneneHue KoJu4ecTBa BOAbI, HEOOXOAUMOM 1715
HOIIEPYKAHUS IJIACTOBOTO JTaBJICHMUSI

IIpakTuueckas padora Ne72 Pacuer pacnpesieneHus AaBICHHUS B IPIMOYTOJIbHOM
Y4YaCTKE 3aJI€KHU IPU CXEME BHYTPUKOHTYPHOTO 3aBOIHEHUS

IpakTuyeckas padora Ne73 PacueT 0CHOBHBIX IMOKa3aTeneil pa3paboTku
He(TSIHO 3aI€KH METOJIOM CO3/IaHUsI BHYTPUILUIACTOBOTO JABMIKYIIETOCS Ovara
TOPEHUS

IIpakTnueckas padora Ne74 PacueT mpoMBIIIIEHHOTO MpoIlecca TEIIOBON
00paboTKH TIacTa

IIpakTnueckas padora Ne/5 Pacuet TemoBoit 00pabOTKH UCTOIIEHHOTO
He(TAHOTO T1acTa KOMOMHUPOBAHHBIM METOJOM

IpakTuueckas padora Ne76 PacueT TeXHOIOTHYECKUX MTOKa3aTeNeil pa3paboTKu
MECTOPOKJICHHsI Ha OCHOBE MO/IeJIEH CIIOUCTO-HEOAHOPOAHOTO IJIacTa M MOPIII-
HEBOI'0 BBITECHEHHs HE(TH BOIOM

IpakTuyeckass padora Ne/7 OmpeneneHue TEXHOJOTUUECKUX ITOKa3aTesei

pa3paboTKH KpyroBoi HE(DTSIHON 3aJIeKH TTPH 3aKOHTYPHOM
Y BHYTPUKOHTYPHOM CBOJIOBOM KOJIBIIEBOM 3aBOJHECHUH

Tema 12. MeToanl
yBeJInYeHus 1edura
CKBAKMHbBI

Conep:xanue

16

[Ipuzaboiinas 30Ha ckBaxuHbl. OcHOBHBIE MToKazarenu [13C, OT KOTOpPBIX 3aBUCUT
paszpaboTka MectopoxaeHuii. 3arpszuenne [13C B xoe pa3paboTKu.
OunbTpanoHHbIe conpoTuBieHuUs, Bo3Hukatonme B [13C. Knaccudukarus
MeToI0B Bo3aericTud Ha [13C

Mexannueckue Mmeto bl Bo3aehcteusa Ha [13C .I'uapopaspsiB miacTa.
O6opynoBanue, UCHOJIB3YeMOE P THAPOpa3peIBe maacta. Cxema MpoBeACHUS

I'PII. Ycnosus npumenenus I'PIL. JKuakocTs pa3pbiBa. XKuakocTu-necKOHOCUTENH.

[Ipoaasounsie xxuakoctu npu ['PIL. XKuakocts-Hanonnurens. TexHuka u
TexHoJiorus nposenenus ['PIL

Xumnueckue meto bl Bo3aercTBus Ha [13C. ConsHo-kucnoTHas 06paboTka
ckBaxuH. YcnoBus npumeHenuss CKO. Tepmo-kucnoTHast 00paboTKa CKBaXHH.

Tepmo-xumunueckast o0pabotka [13C. Pearentsl, 1o6aBisieMble K COISTHOM KUCIOTE.

KucnorHbie BaHHEL HpOCTBIC KHUCJIOTHBIC 06pa60TKI/I. O6pa6OTKI/I 110 JaBJICHHEM
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I13C. Kucnotasie 06paboTKH Yepes THAPOMOHUTOPHBIE Hacanku. CepuitHbie
MOMHTEPBAJIbHBIC KUCIOTHBIE 00pa0OTKU. TeXHUKA M TEXHOJIOTUS KUCIOTHBIX
00paboTtok ckBakuH. OG0pyIOBaHNE, UCTIOIB3YeMOE PU KUCIOTHBIX 00paboTKax.

Tennossie Metobl Bo3aekicTBust Ha [13C. ITporpes [13C anekTponarpeBaTenem.
[Tporpes I13C mapoM, TETIOHOCUTEISIMA. Y CIIOBUSI IPUMEHEHUS TETUIOBBIX METOJIOB
Boznericteus Ha [13C.

['opuzoHTanbHble CKBaXXUHBL. DPPEKTUBHOCTH METOA.

DnekTpoMarHuTHoe Bo3zaeiicTBue. Llens Texnonoruu. BosiHOBOE BO3/elicTBHE HA
macTt. BuOpanmonHoe, yrapHoe, UMITYJIbCHOE, TEPMOAKyCTUUECKOE BO3/ICHCTBUE.
Ilenp TEXHOIOTHUH.

Tema 13.
HccaenoBanue CKBaKNH

Conepxanue

Ilenn nccnenoBanus. 3aauu UcciieI0BaHUA CKBaOKUH. [lepnoandyHoCTh
uccienoBaHus. MeToibl Hcce10BaHus, IPUMEHsIEMbIE TP pa3paboTKe HEPTIHBIX U
ra30BbIX MECTOPOXKICHUN

HccnenoBanne ckBaXMH Ha MPUTOK MPU YCTAHOBHUBIIIMXCS PEXKUMaX (PUIbTPALIHH.
O06paboTka naHHBIX HccaenoBaHui. [locTpoeHue HHAMKATOPHOM KpUBOIA.
HccnenoBanue CKkBaKHMH IIPU HEYCTAHOBUBIUXCS pesknuMax. OOpaboTka TaHHBIX
uccienoanuid. [locrpoenue KpuBoM BoccTaHOBJIEHU AaBieHud. [leproinuyHOoCTh
HUCCIIEJOBAHUM.

IMuapoarHaMUYecKue mapameTphl, OTpeieisieMble TPH UCCIICAOBAHNH CKBAXUH U
riacToB. [IpoaykTuBHOCTH ckBaxkuH. KoaddunmeHt npoaykruBHOCTH.
[Tee30mpoBogHOCTD. ['MAPOTIPOBOAHOCTD. [IpHBEICHHBIN payC CKBaXKHHBI.
[TogsmwxHoCcTh HEDTH. KoadpumumenT noasmwxunoctr. Koagdunuent
IPOHMIIAEMOCTH.

HccnenoBanue HarHeTaTeNbHBIX CKBaXUH. V3ydenue npoduield nputoka u
MOTJIOUIEHHUS TIACTOB JOOBIBAIOIIMX M HATHETaTeNbHBIX CKBaXXUH. Hopmbl oTOOpa
He(dTH U raza u3 CKBaXXUH U MII1acToB. BriOop 06opynoBaHus 1 nmpubOpoB st
UCCIICJIOBAHUS

IIpakTHYecKHe 3aHATHSA

IIpakTuuyeckas padora Ne78 l3meHenue pexrmMa GOHTAaHHON CKBa)KUHBI

IIpakTuuyeckas padora Ne79 MzmeHeHne pexunma padoThl HACOCHON CKBaKHUHBI

Tema 14.
Oxpana Tpyaa npu

Conepxanue

OcHoBHEBIC TpC6OBaHI/I${ 1 CAHUTAPHBIC HOPMATUBELI 110 OXpAaHC TPpyla B

NIOININA~
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pa3padorke HeQTAHBIX U

HedTera3zo100bIBarONIEH TPOMBIIUICHHOCTH

ra3oBbIX MECTOPOKIeHUH | [Ipor3BOACTBEHHBIE BPEAHOCTH B HE(TEra30Boi 2
IIPOMBIIIJIEHHOCTU. TeXHUUecKue cpeacTBa 0€3011acHOCTH U
IPOU3BOJICTBEHHON caHUTapuu. VIHIMBHTyanbHbIE CPEJICTBA 3ALIUTHI.
[Ipon3BoACTBEHHBII TpaBMaTU3M U MpodeccruoHanbHbIe 3a001eBaHusI. Mepbl 2
IpEeyNpexIeHUS TpaBMaTU3Ma.
Mepsbl Oe3omacHOCTH TIpu paboTe ¢ MPUPOIHBIM Ta30M. Mepbl 0€30TIaCHOCTH MPHU 2
pabote ¢ HeQThIO U HeYTENPOJYKTaMU
IIpakTHyeckue 3aHATHSA 4
IpakTnueckas padora Ne80 OxazaHue nepBOi METUITUHCKOHN TTOMOIIN 4
Tema 15. Coaepxanue 6
OxpaHa okpy:Kal1en 3amaum  oxpaHbl  Henp.  locymapcTBeHHBIM ~ KagacTp  MECTOPOKICHUM.
cpelbl U HeJp NpH lNocynapctBennslit OanaHc 3amacoB MOJIE3HBIX HMCKOMaeMbIX. [ ocymapcTBeHHast 2
paspadoTke HeTAHBIX U | OKcliepTH3a 3amacoB. [OCYAapCTBEHHBIM KOHTPOJIb 3a CIHHCAHMEM TOJIE3HBIX
ra3oBbIX MECTOPOKACHHUH | MCKOMAaeMbIX. JIMIIEH3UPOBAHNE MECTOPOIK ICHU.
OxpaHa OKpyKaroIIei cpeibl pH pa3padoTke HEDTIHBIX U Ta30BBIX
MECTOPOXKIECHUAX. IKOJOTUUECKAS XapaKTEPUCTHKA HEPTETa30,100bIBAIOIIETO 2
npousBojicTBa. OXpaHa BOAHBIX pecypcoB. OxpaHa 3eMeNb U PACTUTEIbHBIX
pecypcoB. OxpaHa BO3IyIIHOM CPEJIbI.
OxpaHa Hep npu pa3paboTKe HePTIHBIX M Ta30BBIX MECTOpOXKAeHUH. OXpaHa Help 2
Ha pa3HbIX dTanax pa3paboTKH MECTOPOXKICHUH.
IlpakTHYeckune 3aHATHS 2
IIpakTnyeckasi padora Ne§1 OcHOBHbBIC MOJIOKEHUS OXPAHbl HEAP U OKPYKAIOIICH 2
cpenbl mpH pazpaboTke HEDTIHBIX U Fa30BBIX MECTOPOXKACHUN
JAu¢pepeHupoBaHHbIN 324eT 2
CamocrosiTesibHas padoTa npu u3ydenuu pasjaena [IM
- Cucremaruueckasi mpopabOTKa KOHCIIEKTOB 3aHITUN, Y4eOHOH U ClielUaTbHON TEXHUYECKON JTUTEePaTyphl
- [loaroToBka K MpakTUYECKUM pabOTaM € UCTIOJIb30BAHUEM METOAMUECKUX PEKOMEHAAIINI PEeno1aBaTes 187

- O(I)OpMJ'IeHI/IC MPAKTUYCCKUX pa60T, OTYCTOB U NMNOATOTOBKA K MX 3aIlIUTC

TemaTuka pedeparos:

1.

2.
3.
4

Metoapl I/IHTCHCI/ICI)I/IKS.I_II/II/I IMPUTOKA I'a3a K CKBa)KMHAM.
MeTtoapl I/IHTCHCI/I(I)I/IKS.I_II/II/I IMPUTOKA He(I)TI/I K CKBa)KMHaM.
Pa3pa60TKa 3aJICKU IIPU Ta30HAIIOPHOM PECKUME.
Pa3pa60TKa 3aJICKU IIPU Ta30BOM PCIKUME.
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5. PazpaboTka 3anexu npu ynpyrorazoBoJ0HAIIOPHOM pEXHUME.
6. MeTo bl OCBOCHUS HE(PTAHBIX CKBAYKUH.
7. PazpaboTka 3anexu mpu BOJIOHATIOPHOM PEXKHUME.
8. OU3MKO-XUMHUYECKHE CBOWCTBA HE()TH, MPUPOIHOTO Ta3a U YIIIEBOJOPOJHOTO KOHJICHCATa.
9. [TpupoHbie pesxuMbl pabOTHI 3aexell HeTH U raza
MJIK 01.02 DxcmryaTamust 292/218/41272
He()TAHBIX U Ta30BbIX
CKBaKHH
Paznen 1 MarepuajioBeieHue 32/14/4/25
Tema 1 BBenenune Coaepikanue 2
3uauenue u cooepacanue oucyuniunsvl «Mamepuanosedenuey. CBsI3b C qPYyrAMH 2
TMCIUTUTMHAME. 3HaYCHNE MaTePHAIOBEICHUS B PEIICHUH TEXHUIECKUX MTPOOIIEM.
[lepcnieKTHBBI pa3BUTHS MaTEPHAJIOBEICHHUS U TEXHOJIOTUN 00paObOTKH MaTEpHAIOB.
Knaccudukarus MarepraioB: METaJUTbl H HEMETAIUTBl. XapaKkTepHbIe PU3HAKU
MeTayutoB. Kitaccudukanus 4epHbIX U IIBETHBIX MeTaIIoB. Kimaccuukarst
MaTepHaIIOB 10 MpUMeHeHu0. Kitaccudukaius KOHCTPYKIITMOHHBIX MaTEPUATIOB.
Tema 2 CTpoenne Conepxxanue 2
MaTepHaJIoB Tunvl amommuwix ceszell. Bewecmesa amopguvie u kpucmaniuieckue. DNEMEHTHI 2
KpHUCTaUTOTpauu: KPUCTALTHYECKAs PENIeTKA, THITBI KPUCTAJUIMIECKUX PEIIETOK,
AJIEMEHTapHAs sTYeiKa, AITIOTPOTHs (MOTMMOp(U3M), aHU30TPOITUS; BIUSHUE THTIA
CBSI3U Ha CTPYKTYPY M CBOMCTBA KPHCTAJIOB; XKHJIKAE KPUCTAILIBI; CTPOCHUE
peabHBIX KPUCTAUIOB; Ne(EKTH KpUCTALTHYeCKor pemeTku. Auddy3us B
MeTaJuiax.
Tema 3 ®opmupoBanme Conepxanue 2
CTPYKTYPbI MATEPHAJIOB Dopmuposanue rumou cmpykmypol. Kpucmaniuzayus memanios u cniagos. 2
Kpucrammuzanus nepBiuuHas ¥ BTOPUYHAsS, TOMOTEHHAS U T€TEPOTCHHAS.
Kpucrammuueckoe 3epHo. Moaudunuposanue. Jlenapur. KpuBbie oxinaxaeHus
YHCTHIX MEeTALIOB. CTENICHb EPEOXJIaXICHUS MeTaljIa.
dopmupoBanue 1eOPMUPOBAHHON CTPYKTYphl. Hakiiern, pekpucramin3amnusi.
CBo¥CTBa TUTaCTHYECKH JIeOPMUPOBAHHBIX MeTAIOB. TeKkcTypa MeTaa.
Tema 4 CpoiicTBa Conepxanue 2
MaTepUuaJIoB Mexanuueckue ceoticmea: npouHOCMb, NIACMUYHOCb, YAPY2OCHb, MEEPOOCHIb, 2

yadeCI}Z 653KoCmb, XPYNKOCTb, YCTAJIOCTh, BBIHOCIIMBOCTD, ITOJI3YUCCTD,
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M3HOCOCTOMKOCTh. TEXHOIOTHUECKHEe CBOICTBA: TUTCHHBIE, 00padaThIBa€MOCTh
JTAaBJICHUEM, CBAPHMBAEMOCTb, 00pabaThIBAEMOCTh PE3AHHEM.

IIpakTnyeckue u 1a00paTOpHbIE 3AHATHS

Jlaboparopnas padora Nel OnpeneneHue TBEpAOCTH METaLIOB MeToioM bpuness

IIpakTnueckas padora Nel Pacyer MexaHMYECKUX CBOWCTB MaTEPUAJIOB.

Tema S OcHOBBI TEOpHHU
CILJIABOB

Conepxanue

Ionamue, umo makoe "cnaag". Memoowt nonyuenus cniasos. Komnonenm, cucmema,
¢paza. BUJpI CIITABOB IO THITY CTPOCHHS KPUCTAILUTUIECKON pemeTKy. [IpuHITUIBL 1
yCIIOBUsI 00pa30BaHUS CILIABOB - TBEPABIX PACTBOPOB, MEXaHUYECKUX CMECEH,
XUMHYECKUX coequHeHuit. [IpaBmino ¢a3. OCHOBHbIC paBHOBECHBIC JHATPAMMEBI
coctostaus crutaBoB (JCC). ICC «XKenezo-niementuty. Knmaccudpukanus Fe-C
CTLJIABOB.

NN BN O

Tema 6 Yriepoaucrbie
CTAJIH

Conep:xxanue

Cocmag yenepooucmsix cmaleti, e1usHue yeaepood U NOCMOSHHbIX npumecel,
cooepocawuxcs 6 cmanix Ha ux cBoictBa. Kimaccuduxarus craneit. Yriepoauctoeie
CTaM OOBIKHOBEHHOTO KaueCTBa, KAUeCTBEHHBIC, aBTOMATHBIE U HMHCTPYMEHTAJIbHBIE.
[TpuHIIMIT MAPKUPOBKH, CBONCTBA, IPUMEHEHHE.

IlpakTnyeckmne 3aHATHS

[ep}

IIpakTuyeckasi padora Ne 2 BiustHue conepskanust yriiepo/ia Ha CBOMCTBa
YTJIEPOJUCTHIX CTaJIEH.

IIpakTuyeckasi padora Ne 3 M3ydueHue auarpaMMebl KeJie30 — IEMEHTHUT C
MOCTPOCHHUEM KPHUBBIX OXJIAXKICHHUS

Tema 7 Uyrynni

Conep:xanue

Cocmas yy2ynos,; énusHue npumecell, CO0epHCAUUXCcsl 8 4yeyYHaX HA UX C8OUCMEA.
I'padutuzanus yyryna. opma rpagutoBbix BItoUeHHH B uyrynax. Kimaccudukanms
qyryHoB. OCOOEHHOCTH CTPOEHHS U CBOMCTB CEPBIX, BBICOKOPOUHBIX, KOBKHUX H
0enpIX 4UyryHOB. MapkupoBka 4yryHoB. [IpiMeHeHrne 4yTyHOB B COOTBETCTBHH C
YCIOBUSIMU IKCIUTyaTalllu.

Tema 8 Tepmuueckas
00padoTka MeTa/II0B

Conepxanue

Cywnocmo mepmuyeckou oopabomku (T0). Smanwr TO. Obopyodosanue ons TO.
[IpeBpaiiieHus B cTaisx MpH HarpeBe u oxyaxjaeHuu B npouecce TO. Biusnue
CKOPOCTH OXJIQXKJICHUs Ha CBOMCTBA CTalIU. Y CJIOBHsI 00pa30BaHusl, CTPOEHUE U
CBOMCTBA CTPYKTYp: MEPIIUT, COPOUT, TPOOCTUT, MAPTEHCUT. CTPYKTYpPbI
JIO9BTEKTOUIHBIX, 3BTEKTOMIHBIX U 323BTEKTOMAHBIX cTanel nocie TO.
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Buast (mpoueccor) TO cranu. Omxur Il poga. Hopmanuzanus. 3akanka mojiHas u
HEIOJIHAs.

OTnyck 3aKaJleHHbIX CTaJIel: BBICOKUI, cpeiHui, HU3KUH. Yiyumenue. CrapeHue
CTaJIeH.

HpaKTuqecKue 3aHATHUSA

SN

IpakTuueckas padora Ne 4 Briusiare TepMudeckoit 00pabOTKH Ha CBOKWCTBA
YTJIEPOJUCTHIX CTAIECH.

Tema 9JlerupoBaHHble
CTAJIH

Conepxanue

Jlecuposannvie cmanu, ux nonyuenue. Cocmas, 6nusnue 1e2upyioujux KOMnNOHEeHmos
Ha ceoticmea cmaneti. O603HAUCHUE JIETUPYIOIINX KOMIOHEHTOB M MPUHIIUTI
MapKUPOBKH JITUPOBAHHBIX cTayiei. Kimaccudukanust 1erupoBaHHBIX CTaJICH:
KOHCTPYKITMOHHBIE OOIIEro M CIEeIUaIbHOTO Ha3HAYCHUS, MHCTPYMEHTAIbHBIE, CTAIN
C 0COOBIMHU CBOWCTBAMH.

JlabopaTropHble 3aHsITUS

N

JlaGopaTopnasi padora Ne2 Ber6op Mapok cTasieit Jiyisi H3roTOBJICHUS KOHKPETHBIX
U3 0EIINH.

Tema 10 IIBeTHbIe MeTAJIBI
U CIJIABbI

Conep:xanue

N

Ceoticmea meou. Meonvie cnnasol: 1amynu, OpoH3bl, MEOHOHUKeNeable CHIABbI, UX
ceoticmea, MapKuposKka v IpUMEHEHHE.

CaoiictBa amromunus. Kiaccudukanus u XxapakTepucTHKa aTFOMHUHUEBBIX
criaBoB: nedopmupyemsie, uteitabie, CAIL.
CrinaBsl JUIsl TOJIIUITHUKOB CKOJIb)KEHUS: 6a00UTHI, METaJUIOKEpaMHKa.

Tema 11 IlitacTMacchl.
KoMno3unuoHHblie
MaTepHuaJIbl

Conep:xanue

Ionumepnvie mamepuanvl, CmpyKmypa noJuUMepos.

Inacmmaccol, cocmag nracmmacc. TepMOIIaCTUYHbBIE TUIACTMACCHI: TTOJIUITHIICH,
MOJIUCTUPOJI, TOJUXIOPBUHII, (pToporuiacTsl u ap. TepMopeakTUBHBIE U CIOUCTHIC
IUTACTMACCHI: (PEHOIUTACTHI, BOJIOKHUTHI, FT€THHAKC, TEKCTOJIUT, CTEKIIOTEKCTOIUT.
Kommno3zuiimonnsie Matepuabl, kiaccupukaius, CTpoeHIE, CBOICTBA, TOCTOMHCTBA U
HEJOCTATKU, IPUMEHEHNE B TPOMBIIUIEHHOCTH.

Tema 12 Pe3unbl, KepamMHKa,
CTEKJIO

Conepxanue

N

Cocras pe3un. Kayuyk. [Iponecc Bynkanuzanuu. Knaccudukanus pesu.
[IpumeHeHNe pe3NHOTEXHUYECKUX U3ICIU.

Kepamuueckue Marepuaisl, METOL U3roToBIeHUs. CBONCTBA, IPUMEHEHHE.
Crekno Heoprannueckoe. CocTas, OJIy4EHUE M CBOMCTBA CTEKOJI. Buabl cTEKOI:
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KBapLEBOE CTEKIIO, TPUIUIEKC, TEPMOIIaH. MeTOo1bI MOBBIILIEHUS IPOYHOCTH CTEKOJ.
Curamibl. CTpyKTypa U IpUMEHEHHE.

Tema 13 CtpouTte/ibHbIe, Coaepixkanue 2
NPOKJIAJ04YHbIe, Haznauenue u kiaccuukanusi CTpOUTENBHBIX MarepuaioB. [Ipupoanbie MaTepuab: 2
YILUIOTHUTEJIbHBIE, MeCOK, TPaBHii, IIMAT, TPAHUT, TJIMHA, U3BECTHSK, MEJ, TUIC. BspKyiue BemiecTna.
HA0MBOYHbIE U HckyccTBeHHBIE MaTepHalibl: KUPIHUY, OETOH, jkene300eToH. [[peBecuHa, qpeBecHble
H30/IIMOHHBbIC MATEPHAJIBI | MaTECPHAJIbI.

[Ipoxnagounsie MaTepuansl: Oymara, pubpa, KapToH, MAPOHUT, acOECT, KOXKa, TKAHH,

BOMIJIOK, MJIACTMACCEIL.

VYIIOTHUTENbHBIE MaTepuaibl: pe3uHa, pPEe3MHOMETAlNIMYecKue, TIpaduTOBBIE,

TEPMETHUKH.

HabuBouHble MaTepuabl: caJbHUKOBbIE HAOUBKU.

W3onsumoHHble MaTepuanbl: TEIUIOM30JISIIIMOHHBIE (M3/1eHsl U3 BaThl, acOECTOBBIE,

BCIIEHEHHBIE), THPOU30JSIIMOHHBIE (OUTYMbI, MACTUKH, pyOepOU, TOJIb).
Tema 14 TexHosioruyeckue Conep:xxanue 2
npouecchl NoJy4eHHs CriocoObl U3TOTOBJIEHUS 3aTOTOBOK. 2
3aroTOBOK JeTajieil MalluH CylHOCTh JIUTEHHOTO MPOU3BOACTBA. TEXHOJOTHUECKUI MPOIIECC TTOTYYEHUS

oTiBOK. CTpoeHHEe TUTEHHOM (opMbl. Buabl muTeitHBIX (hOpPM MO KPaTHOCTH

npumeHenus. Kimaccugukaius cnoco60B JUTHs: TUThE B IECYAHO-TJIMHUCTHIE

(hopmbl, crielnanbHbIe BUIbI JIUTHS.

CymHocTth nporecca 00padoTku MetauioB gasiaeHuemM (OMJI). XonoaHas u ropsyast

OMJ. Knaccudukamnus BunoB OM/I: mpokaTka, BoJIoYeHHE, IPECCOBAHKE, KOBKA,

mramnoBka. O6opynosanue. [Tomyuaemas mpoayKuus.

O6ocHoBaHUE BHIOOPA ONTUMAIBHOTO CIOCO0a U3TOTOBJICHHS 3aTOTOBKH B

3aBUCHUMOCTH OT €€ ()OpPMBbI, TOYHOCTH, Pa3MEPOB.

OcHoBHBIE CLIOCOOBI MOTYYEHHUS 3arOTOBOK M3 MJIACTMACC, JPEBECUHBI U IPYTUX

MaTepuasoB.

MepornpusTHs 1o OXpaHe TPy/la U OKPYKaIoIIel Cpebl B 3ar0TOBUTEIIHHOM

IPOU3BO/ICTBE.
Tema 15 O6padoTka Coaepikanue 2
MeTAJUIOB pe3aHueM CymHocTs 00paboTKu pezanueM. J[BHkeHHs U pexuMsbl pe3anus. CyImHOCTb 2

OCHOBHBIX OIl€palluii pe3aHusi: TOUeHUE, CBEpIICHNE, 36 HKEpOBaHNE, 36HKOBAHUE,
Hape3aHue pe3b0bl, ppesepoBanue, numponanue. Kiaccuduxanus
METAJUTOPEXKYIIUX CTAHKOB. BUIBI peXyYIIUX HHCTPYMEHTOB. DIEKTPUUYECKHE
METO]Ibl 00pabOTKH METAJIIOB.
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Te

¢dopmupoBaHus pa3beMHBIX Knaccudukarus coennHeHUH, BBITIOIHIEMBIX TIPU COOPKE MAIIMH U MEXaHU3MOB.

Mma 16 IIpoueccnt Coaepikanue

U Hepa3beMHBIX coequHeHni | TpeOoBaHus, MpeabABIsIEMbIE K Pa3bEMHBIM U HEPA3bEMHBIM COSAUHEHUSIM. MeTo 1bI

OCYUIECTBJIEHUS PA3bEMHBIX COCIUHEHNUN. MeTOIbI OCYILECTBICHUS HEPA3BEMHBIX
COCIMHEHUM.

CymHocTs cBapo4HOro nmponspojacTa. Knaccupukamnus cnoco6oB cBapku
TuIaBJIeHueM | aBieHueM. [laiika. Marepuansl A1 MaldKu: IPUTION U (PITIOCHI.
CkJilenBaHue MaTepUAJIOB.

CamocrosTeIbHAas paﬁoTa IPpHU U3YYCHHUH pa3jieciia MaTepHa.HOBeneHue

25

CocraBiieHHe KOHCIIEKTa 10 Y4eOHOMU JIUTEpaType; XapaKTEPUCTHKA MaTepUaIoB ¢ UCTOJb30BaHueM MHTepHeT-

pECYpCOB U HOPMATHUBHOW TJOKYMEHTAIIUH.

Temaruka pedeparon:

PR OONOOUAWNER

. IlepcriekTHBBI pa3BUTHUS MPOU3BOACTBA U 0OPAOOTKH MaTepUaIOB B PETHOHE.

MeTo1bl uCCIEOBAHUS CTPOEHUS U CTPYKTYPBhl MATEPUAJIOB.

. MeTtopas! ncciaenoBaHus MEXaHHISCKUX CBOMCTB METAIIOB.

. [Toctpoenne JICC «Kene3o-uieMeHTUT». JINHUU U TOYKUA TAArpaMMBbl, TPEBPAILICHUS, XapaKTEPHBIE UM.
. CTpoeHue 1 CBOMCTBA CTPYKTYPHBIX COCTABJISIONIMX KEJIE€30YyrIE€POAUCTHIX CILJIABOB.

. Koppo3sus meranmnos.

. XapaKTEepUCTUKA YTIIEPOJUCTHIX CTAIICH.

. Bunpr omxura I poga. Buapsl 3akanku. Buabl otirycka. OcoO€HHOCTH UX TPUMEHEHUS.

. JledexThl TepMuYecKoit 00paObOTKH M METOIBI UX TIPEAYIPEIKICHUS U YCTPAHCHHS.

0.
1.
12.
13.
14.
15.
16.
17.
18.

XHUMHUKO-TEpMHUYECKas U TepMoOMexaHudeckas oopadoTka craieit (XTO u TMO).
[TpuMeHeHwre JerupoBaHHbIX CTajlel B HEPTEIPOMBICIIOBOM 000pYIOBaHUU.

TurtaH, MarHuii ¥ CIUTaBBI HA KX OCHOBE.

[TopomrkoBasi MeTaJLTyprusi. METO bl MOJTy4SHHS TBEPIIBIX CILIABOB.

Knewn, naku, kpacku. TeXHHUECKHE HKUIKOCTH.

DNEKTPOTEXHUYECKUE MaTepUabl.

CrniocoOst muThsi. CyIIHOCTh, JOCTOUHCTBA, HEIOCTATKH, 00JIACTh TPUMEHEHUSI.

Crnoco6st OM/I. CymHOCTh, JOCTOUHCTBA, HEIOCTATKU, 00JaCcTh IPUMEHEHHSL.

CrniocoOr1 cBapku. CyITHOCTH CTIOCOOOB, TOCTOMHCTBA, HEAOCTATKH, 00JIACTh TPUMEHEHUSI.

Pa3nea 2 JKCIUIyaTanus He()TAHBIX M ra30BbIX CKBAXKHH

260/204/-/247

Tema 1 YcaoBusi npuroka Coaepikanue

10
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AKHUJIKOCTH M Tra30B K
CKBaKMHaM

HpI/ITOK KHUAKOCTH K CKBa)KMHaAM

Bubl ruipoAtHAMUYECKOTO HECOBEPIICHCTBA CKBAYKUH

OnruManbHBIA U HOTEHIIUAILHBIA JeOUTHI CKBAXKUH

HpaKTuqecKue 3aHATUSA

IIpakTHyeckas padora Ne S YcnoBus npuToKa )KUIAKOCTH M Ta30B K CKBOKMHAM

IIpakTuyeckas padora Ne 6 KorpuuueHT ruipoJHHAMUYECKOTO COBEPIICHCTBA
CKBaXKMH

A NN~

WIN |-

Tema 2 IloaroroBka K
IKCIIYATALUM U OCBOCHUE
He(PTAHBIX U ra30BbIX
CKBaKHH

Conepxanue

[ToaroToBka cKBa)kKMHbI K KCIUTyaTauuu. TpeGoBaHMs K KOHCTPYKIIMHN CKBaXUH

®duznyeckue npoueccel, nporekaromue B [13C

IlepBryHOE BCKpHITHE TUIACTA

Konctpykium 3a60€B CKBaKHUH

O6opymoBaHUE YCThS U CTBOJIA CKBOKUHBI

OcBoeHne JOOBIBAIOIINX CKBAKUH

Kpurepun Be160pa MeTo/1a BbI30Ba IPUTOKA

MeTtobl 1 crTIOCOOBI BBI30BA MTPUTOKA

OcBoeHHE HarHETaTEILHBIX CKBAKHH

N[RN[R (R NN PR

IlpakTnyeckmne 3aHATHSA

IIpakTnyeckasi padbora Ne 7 [loaroroBka CKBa)KMH K SKCIUTyaTallMM U UX OCBOEHUE

IIpakTnyeckas padora Ne 8 BropuuHoe BCKpbITHE TJ1acTa

Tema 3 Pourannas 100LIYA
HepTH

Conep:xxanue

OcCHOBHBIE CITOCOOBI OKCILTyaTallun ,I[O6BIBaIOH_[I/IX CKBa>XHH

TeOpeTI/I‘IeCKI/Ie OCHOBBHI IIOAbEMA CMECH I10 pr6aM

XapaKTepI/ICTI/IKa IIOABCMHHKA

bananc OHCPI'MH B CKBAJKHUHC. YCJ'IOBI/IH, IMPUYXHBI U THUIIbI (bOHTaHI/IpOBaHI/IH

NITNITITNI B ENTHOIT NI ITN T IT I o

I

ITogbem KUJIKOCTH 3a CUET OQHCPI'U Tr'HAPOCTATUYCCKOI'O HAIIOpa U QOHCPIrun
pacHIupAOICIOCs ra3a

N

-

MexaHu3M JIBHKEHUS Ta30HEPTIHOIN CMECH 10 BEPTUKAJIBHBIM TpyOaM

O6opynoBanue GOHTAHHBIX CKBAKHH

Knaccudukarus goHTaHHON apMaTypsl U BBIOOP (POHTaHHON apMaTyphbl

PerynupoBanue neburta GoHTaHHOM CKBaXKUHBI. OCII0KHEHUS NP padoTte
(OHTAaHHBIX CKBAXKHH

NININ|IN

NININ|F-

O6cnyxuBanue (POHTAHHBIX CKBAKUH
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HpaKaneCRne 3aHATUSA

IIpakTuyeckas padora Ne 9 Pacuer npouecca poHTaHHPOBAHUS 2
IIpakTuyeckas padora Ne 10 Ilpouecc perynupoBanus 1e0uta 2
IIpakTnueckas padora Ne 11 Pacuernsie hopmyinsl KpeutoBa 2
IpakTuyeckas padora Ne 12 VcraHOBIEHHE TEXHOJIOTHYECKOTO PEXIMA PAOOTHI 2
(hOHTAHHBIX CKBKUH
IpakTuyeckas padora Ne 13 Komriekc CKBaKUHHOTO 000PYIOBaHHS IS 2
(hOoHTaHHOM PKCIUTyaTalluu

Tema 4 T'aznudrHas 1o6b1ua | Conepikanune 20

HedTH Ob6nacTh npuMeHeHus ra3nudTHoro cnocoda noosun HegTH. Knaccudukanus 2 1
ra3nu(THBIX CKBAKUH
[IpunHnun paboTel KOMIIPECCOPHOTO MO IbEMHUKA. CHCTEMBI U KOHCTPYKIIMU 2 2
KOMIIPECCOPHBIX IO TbEMHHKOB
[IpenmymiecTBa U HEAOCTATKH ra3IMPTHOTO CIOcoOa TOOBIYN 2 1
O6opynoBaHue ra3MuPTHBIX CKBAKUH 2 2
lMazocHaGxeHue u razopacnpeaesieHue Mpyu ra3mu(THON dKCIUTyaTaiiy. 2 1
KomnpeccopHoe x03511cTBO Ha HE(PTSIHBIX MPOMBICIIAX
[Tyck KOMIIpEeCCOPHOI CKBaKUHBI B AKCILITyaTaIUIO 2 2
[TyckoBbIe naBieHUs MPU PA3IMYHBIX CUCTEMAX ra3nu@ra. MeTo bl CHUKEHUS 2 1
MMYCKOBBIX JIaBJICHUI
I'myOunHHBIC ra3u@THBIC KIIAllaHbl, pacyeT JudTa 2 2
HccnenoBanue ra3nuTHRIX CKBAKUH M YCTAHOBJICHUE PEKUMA UX PAOOTHI. 2 2
[Teproauueckast SKcITyaTanus ra3auTHBIX CKBaKUH
OcnoxHeHHs pu padboTe Tra3au(THBIX CKBAKUH 2 1
IIpakTHYecKkne 3aHATHS 14
IIpakTnyeckas padora Ne 14 OGopynoBanue razauTHBIX CKBAKHH 2
IIpakTnuyeckas padora Ne 15 TexHonornueckas cxeMa KOMIIPECCOPHOTO U 2
OECKOMITPECCOPHOTO Tra3audra
IIpakTuueckas padora Ne 16 Onpesenenue AIMHbBI U AUameTpa Jugra 2
IIpakTnueckas padora Ne 17 Pacuer pacxona rasa 2
IIpakTuueckas padora Ne 18 YcraHoBneHue pexuma paboThl ra3IuTHBIX 2
CKBaXXHH
IIpakTuuyeckas padora Ne 19 Ilepuoanueckuii raznudr ¢ kamepoi 3ameIeHus, ¢ 2

IIaKCpOM U pa6OLII/IM OTBCPCTUCM
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IIpakTuyeckas padora Ne 20 ILnynxepHbiid 11T, BHyTPHCKBOXKUHHBINA Ta3MTUPT 2
Tema 5. lo0b14a HepTH Coaepixanue 20
CKBA)KHHHBIMH Knaccugukarus rayOrMHHO-HACOCHBIX YCTAHOBOK M 00JIACTh MX MPUMEHEHUS 2 1
IITAHTOBBIMHU HACOCAMH Hacocusbie mtanru. O60pynoBaHue yCThsl HACOCHBIX CKBXUH. VIHAWBH TyanbHBIH 2 1
IPUBO/I IITAHTOBOT'O Hacoca
Pasmepnsiii psjg ctankoB-kaganok o 'OCT u ux BeIOOp 2 2
be3banaHcHpHbIE CTaHKU-KayaJlKy, YPABHOBEIIMBAHUE CTAHKA-KAayaJIKU 2 2
[Togava mMTaHrOBOM CKBaKMHHOM HACOCHOM YCTaHOBKH. DaKTOPBI, BIUAIOIIHAE HA 2 1
1oJiavy CKBa)KMHHOTO Hacoca
W3mepenune Harpy30k MITaHTY ¢ IOMOIIBIO JuHamorpada 2 2
Bboprba ¢ BpenHbIM BiMsiHUEM Nlecka U rasza Ha padoty ILICH 2 1
[IpumeHeHue noJybIX MTAHT, 0opb0a C OTIOXKEHUAMHU NapaduHa IpH dKCILTyaTallluH 2 2
ckpaxxud HICHY
DKcrutyatalusi HakJIOHHBIX, HCKPUBJIEHHBIX U MaJI01€0E€THBIX CKBAXKUH 2 1
ABTOMaTH3a1Ms U 00CITy>)KMBaHUE CKBaXUH, 000pynoBaHHbIx [IICHY 2 1
IlpakTHYeckne 3aHATHS 8
IIpakTuyeckasi padora Ne 21 Cxema mTaHrOBOM CKBaXKMHHOM ycTaHOBKH. [Toa6op 2
LITAHIOBOI'O HACOCA JUIsl ONTUMAJIBHOIO 0TOOpa KUAKOCTH
IIpakTnyeckas padora Ne 22 VccnenoBanue ckBaxkuH, skciuryatupyembix HICHY. 2
JlnHamMoTrpaMMBbI
IIpakTuyeckasi padora Ne 23 Bb1O0Op 2JIeKTpOABUTATEIIS CTAHKA-KAYaJIKH. 2
OmnpezeneHne Harpy30K Ha NITAHT'U U CTAHOK-KayaJllKy
IIpakTnyeckas padbora Ne 24 CxeMbl BUHTOBOT'O Y T'MJIPOIITAHTOBOTO HACOCOB 2
Tema 6 Jo0biua HedTH Coneprxanue 14
OecluTaHroBpIMM HacocamMu | OGacTh NPUMEHEHUS! YCTAHOBOK 3JIEKTPOIIOTPY)KHBIX LIEHTPOOEKHBIX HACOCOB 2 1
OcHoBHBbI€ Y3116l yeTaHOBKH DIIH, X Ha3HaYeHHe U XapaKTepUCTHUKA 2 2
O6opynosanue yctbs ¢ YOIH. Texuundeckas xapakrepuctuka Y OIH 2 2
MomnTax u 3kcruryataius Y OIH 2 1
ABTOMaTH3aIUs CKBXKUH, 000pynoBaHHbIX Y OI[H 2 1
ITyck ycranoBku YOIIH u BbIBOJ €€ Ha pexkUM pabOThI IOCIIE MO3EMHOI0 PEMOHTA 2 2
Bnusiaue rasa na pa6oty YOIIH u metoast 60pp0Obl ¢ HUIMH 2 2
IIpakTH4yecKkne 3aHATHS 12
IIpakTuuyeckas padora Ne 25 Cxema ycranoBku DLH. Metoauka nogbopa YIOLIH 2

JJIs1 CKBaXXHUH
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IpakTuueckas padora Ne 26 [oObua HeTH OeCIITAHTOBBIMU HACOCAMHU.
CpaBHEHHE pa3IMYHBIX CIOCOOOB IKCILTyaTalluU CKBKHUH

IIpakTnueckas padora Ne 27 KoHcTpyKius U cxeMa cenapaTropoB, AUCIIEPraTopoB 2
IIpakTnuyeckas pa6ora Ne 28 KoHTposb mapamMeTpoB pa3pabOTKH B IpoIiecce 2
JKCIUTyaTaluu
IIpakTnueckas padora Ne 29 BunToBBIE, I'HIPONIOPIUIHEBBIE, AUAPpPArMEHHBIE, 2
CTpYHHBIE HACOCHI
IIpakTnueckas padora Ne 30 Bubpanuonssie, THIPOUMITYJIbCHbIE, TYpOOHACOCHBIE 2
YCTaHOBKH

Tema 7 OcobennocTu Conepxanue 12

no0bIYM raza u Kongencara | OG0pyIOBaHHE YCThs TA30BBIX CKBAKUH 2 2
[ToxzemHoe 060pynoBanue, 060pya0BaHNE 320051 CKBAXKHH 2 2
BnusiHue Koppo3MOHHO-aKTUBHBIX KOMIIOHEHTOB U METO/Ibl OOpHOBI C HUMH 2 1
['unpatsl u 00pb0Oa C HUMHU MTPU SKCILTyaTaIlMH Ta30BbIX CKBAXKUH 2 1
ABTOMaTH3aIMs Ta30BOT0 IPOMBICTIA 2 1
Opranu3zanys 1 BeieHne 0€301MacHbIX padoT MPH JIMKBUIAIIMN OTKPBITHIX HEPTIHBIX 2 1
Y Ta30BbIX (JOHTAHOB
IlpakTHYeckne 3aHATHS 12
IpakTuyeckasi padora Ne 31 OcoOEHHOCTH KOHCTPYKIIMI Ta30BbIX CKBAXUH 2
IlpakTuyeckasi padora Ne 32 Pacyet smdra 115 ra30BBIX CKBOKHH 4
IlpakTuyeckasi padora Ne 33 VYcraHoBieHHe pexkruma pabOThI Ta30BOM CKBaKHHBI 2
IIpakTnyeckas padora Ne 34 VcciegoBaHue ra3oBbIX CKBaKUH 2
IlpakTuyeckasi padora Ne 35 JloOpiua ra3a u KOHACHCATa 2

Tema 8 OnHOBpEeMeHHO- Coneprxanue 10

pasaenbHas 100b14a HepTH | CyIIHOCTH OAHOBPEMEHHO Pa3AeIbHOM IKCIUTyaTallii HECKOJIBKUX IJIACTOB OJHOM 4 1

W ra3a u3 AByX MJIH 0oJiee CKBaKUHOM

IJIACTOB OHOM CKBa:kUHON | O6opynosanue npu OPD 4
TpeGoBanus k o6opynoBanuto aius OPD 2
IIpakTHyeckne 3aHATHS 10
IIpakTuuyeckas padora Ne 36 Dkcrutyaraius 3anexxeid HeTH U raza 0JJHON 2
CKBaKMHOU
IIpakTuuyeckas paéora Ne 37 BeiGop 00beKTOB Uil OJTHOBPEMEHHO-pa3AeIbHON 2
HKCILTyaTalH
IIpakTnuyeckas padora Ne 38 O1HOBpeMEHHO pa3feibHask HKCIUTyaTalusl 110 4
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PAa3JIMIHBIM CXECMaM

IIpakTnueckas padora Ne 39 Pa3nenpHas sKkciulyatalus AByX ra3oBbIX I1JJACTOB 2
Tema 9 MeToanb! Coaepixkanue 16
yBeJIU4eHust CyIHOCTB, BU/IbI U TEXHOJIOTUS IPOBEIECHUS COJITHOKUCIOTHOW 00pabOTKH CKBaXKMH. 2
NPOU3BOIUTEIHLHOCTH CxkBaxxunbl-Kanuaatel uist nposeaeHus CKO.
CKBaKMH O6opynosanue it nposeneHuss CKO. Marepuans! npumensiemsie npu CKO. 2
CyIHOCTb, BU/IbI U TEXHOJIOTUS MPOBEIECHUS I Ipopa3phiBa miaacta. CKBaXKUHbI- 2
KaHauaaTel 1t nposeaeHus P11
O6opynosanue juist npoeaenus ['PI1. Martepuans! npumensiemsle npu I'PIL. 2
TennoBsie MeToAbI 00pabOTKHU 320051 ckBaxkuH (npumenenue [ITY, rperomue 4
kalenu, 3aKkauka ropsiueit HeTu, BOJbI)
AnbTepHaTHUBHBIE METO/IbI 00pabOTKH 320051 CKBaXXUH (BUOpallMOHHBIE, 4
aKyCTH4YeCKue, OM0JIOrHYecKue)
IIpakTHYecKue 3aHATHS 24
IIpakTuueckas padora Ne 40 [IpoexTupoBaHue COMTHOKUCIOTHOW 00pabOTKH 4
IIpakTnyeckas padora Ne 41 [TpoexkTupoBaHne KUCIOTHON BaHHBI 4
IIpakTuyeckasi padora Ne 42 PacueT TepMOKHCIOTHOM 00pabOTKH 2
IIpakTnueckas padora Ne 43 [IpoexkTupoBaHue mporecca rupaBIndecKoro 4
pa3pbIBa IJ1acTa
IIpakTnyeckasi padbora Ne 44 Pacuer pa3MepoB TPEIIUH 2
IIpakTnyeckas padbora Ne 45 [IpoexkTupoBaHue NEPUOANIECKON FIEKTPOTEIIIOBOM 4
00paboTKN PU3a00MHON 30HBI
IlpakTuyeckasi padora Ne 46 [IpoekTrpoBaHne rHAPONECKOCTPYHHOM 00pabOTKH 4
Tema 10 IMognepxkanue Coneprxanue 16
IJIACTOBOIO 1aBJICHUS U 3akauka paboyero areHTa (Boja, ra3, MeHbI) IS IOAJEPIKAHUS TUIACTOBOTO 4
NoBbILIeHUE HeTeoTAAYH JTABJICHHUS.
njiacra TpeboBanus k 3akaunBaeMoMy areHTy. CriocoObl OArOTOBKH 3aKaYMBAaEMOI'0 4
areHTa.
Ob6opynoBaHue npu npoekTupoBaHuu cuctemsl 1111 4
IIpumensemsie cucreMsl I 4
IIpakTH4yeckne 3aHATHS 12
IIpakTnueckas padora Ne 47 [IpoekTrpoBaHue npouecca 3aKaukl BOJbI 4
IIpakTnueckas padora Ne 48 PacueT npueMuCTOCTH HArHETATENbHOM CKBaKMHbI 4
IIpakTnueckas padora Ne 49 [IpoexTrpoBaHue 3aKauKy rasa 4
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Tema 11 PeMOHT CKBa:KMH Conepxanue 22
OcHOBHBIE TIOJIOKEHUSI IPU PEMOHTE CKBAaXKUH 2
Bupl peMOHTOB CKBayKHH 4
Cymaocts o6pazoBanust ACIIO u Metop1 60pb0bI ¢ achanbrocMoaonapaduHOBEIMH 4
OTJIOKECHHUSMHU B CKBAKHHE
CyniHocTs 00pa30BaHMsI COJICOTIOKEHUS M METO bl OOPBOBI C COJICOTIOKEHUEM 4
CymHOCTh M METO/1bI 00PHOBI ¢ KOPpO3UEH 4
PeMOHTHO-M30JIAIIMOHHBIE paOOTH IPU BBICOKOH OOBOTHEHHOCTH TPOTyKIIHH. 2
TexHoNOTHs MPOBEACHUST PEMOHTHO-U30JIIIMOHHBIX padoT. [Ipumensiemoe 2
000pyI0BaHKE.
IIpakTHyeckue 3aHATHA 16
IIpakTnueckas padora Ne 50 bopr6a ¢ ACI1IO 4
IIpakTnueckas padora Ne 51 boprba ¢ coneoTiaoxeHnemMm 4
IIpakTnueckas padora Ne 52 bopnba ¢ koppo3ueit 4
IIpakTnueckas padora Ne 53 IIpoexTrpoBaHNe pEMOHTHO-U30JSLIUOHHBIX paboT 4

Tema 12 Coop u noaroroska | ComeprkaHue 14

He()TH M raza Cucremsl cO0opa ¥ MOATOTOBKM He(pTH U ra3a 4 1
TpeboBanus K KaueCTBY TOBapHOU HepTH U raza 2 1
TexHoJoTHYeCKre MPOIECChl MOATOTOBKH HE(TH, ra3a M BOJIbI HA IPOMBICIIC 4 1
VYcnoBus 06pa3oBaHus THAPATOB 2 2
HNHrubutops! ruipaToo0pa3oBaHus U UX CBOMCTBA 2 2
IlpakTHyeckune 3aHATHS 8
IIpakTuyeckasi pa6ora Ne 54 C60p 1 nmoaroToBka HeTH 4
IlpakTuyeckasi pa6ora Ne 55 CO0p 1 moAroToBKa ra3a 4

Tema 13 Cenapanusi HepTtn | Coneprxkanue 12
[Tpunnmnm paboThl HETIHBIX CEMTAPaTOPOB 4 1
3aMepHO-cenapalnoHHbIe YCTAHOBKU 4 1
Br160p onTuManbHOTO 4ncia CTylneHen cenapaiuu 4 2
IIpakTHyeckne 3aHATHS 24
IIpakTuuyeckas pa6ora Ne 56 CxeMbl He(TSIHBIX CENapaTopoB 4
IIpakTuuyeckas padéora Ne 57 dakropsl, BIMOLME HAa paboTy cenaparopa 4
IIpakTuuyeckas padora Ne 58 PacueT BepTHKaJIbHOIO TPaBUTALMOHHOIO CenapaTropa 4
10 raszy
IIpakTuyeckas padora Ne 59 PacueT BepTHKaJIbHOTO TPaBUTALMOHHOTO CeMapaTropa 4
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110 XKUJKOCTH

IIpakTuueckas padora Ne 60 Mexannueckuil pacuer cenapaTopon 4
IIpakTuueckas padora Ne 61 Ilponecc cenapauuu Hedtu 4

Tema 14 O6e3Bo:kuBanue u | Conep:xkanue 20

obeccosimBanue Hedreil HedTsiaple sMmynbcun 4 1
JleamynbrupoBanyie He(TAHBIX IMYJIbCUN 4 1
X0JoAHbIN OTCTOM U EHTpU(yrupoBaHue 4 2
TepmoxuMuyeckoe 06e3B0KMBaHHE 4 2
DNIeKTprUYecKoe 00€3B0KMUBAHNE U 00ECCOMBAHNE 4 2
IIpakTHyeckue 3aHATHA 12
IpakTuyeckasi padora Ne 62 Pacuet 0OTCTONHUKOB 4
IIpakTHyeckas padora Ne 63 CxeMbl TEPMOXMMHUYECKOTO U MIEKTPUYECKOTO 4
00€3BOKUBAHMS
IIpakTHyeckas padora Ne 64 OGe3BoxrMBaHNE B 00eCCOIMBaHNE HEPTEH 4

Tema 15 MeToasbl Conepxxanue 12

CTa0WJIM3ALUH H Heo6xo1MMOCTh yTUIIN3alUY JIETKUX YTTIEBOJOPOIOB 4 1

COXpaHeHHs KayecTBa U @paKkIMOHUPOBAHHAS KOHACHCAIUS T'a3000pa3HbIX (hpakiuit 4 1

oobema HedTH OTtn0xeHus napaguHOB 2 2
Hedrsabie pesepByapsl 2 2
IlpakTHyeckune 3aHATHS 10
IIpakTnyeckas padora Ne 65 Ilyru cokpanieHus moTepb yriieBoa0po10B OT 4
ucrapeHus
IIpakTnyeckas padbora Ne 66 YciioBus SKCIuTyaTallyu pe3epByapoB 2
IIpakTnueckas padora Ne 67 Pacuet HedrenoBymiku 4

Tema 16 MeToabl Conep:xanue 22

NOJATOTOBKH MPHPOIHOIr0 OcCHOBHBIE IPOIECCHI TOATOTOBKU 2 1

rasa AOGCOpPOIIMOHHBIN CITOCOO OCYIIKU M OTOCH3WHUBAHUS YTIIEBOJJOPOIHBIX Ta30B 4 1
AIcopOIIMOHHBIN CIOCO0 OTOSH3MHUBAHUS Fa30B 4 2
Cenaparopsl rasa 4 2
OuncTKa ra3oB OT MEXaHUYECKHUX NPUMecei 4 2
YcTaHOBKM HU3KOTEMIEpaTYpHOH cenapaiuu 4 2
IIpakTHyeckne 3aHATHS 20
IIpakTuyeckas padora Ne 68 Annaparsl abcopOIMOHHBIX YCTAHOBOK M UX pacyer 4
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IIpakTnueckas padora Ne 69 Cxema necopOepa

IIpakTuyeckas padora Ne 70 IIpunnmn paboThl cenapaTopoB rasa

N

IpakTuyeckas padora Ne 71 IpuHiun paGoTel yCTAHOBKH HU3KOTEMIIEPATypHOU
cenapanuu

[MpakTuueckas padora Ne 72 PacueT ropu3oHTaIBHOTO cenaparopa MpupoHOTO
ra3a Ha IPOIyCKHYIO CLIOCOOHOCTb 1O razy

IIpakTnueckas padora Ne 73 Pacuer konudecTBa ra3a, BbIJEIUBIIETOCS U3 KaXKI0U
CTYIICHH CCIlapallvn

JAudpepeHupoBaHHbI 324eT

CamocrosiTesibHast padoTa NpU U3YYEeHUH pa3jesa IKCIUTyaTanus HeTAHbIX U ra30BbIX MECTOPOXKIEH Uil

247

- Cucremarnueckasi npopabOTKa KOHCIIEKTOB 3aHITUN, y4eOHOH U clieluaibHON TEXHUUECKON JTUTEepaTyphl
- [loaroToBka K mMpakTUYECKUM pabOTaM ¢ UCHOJIB30BAaHUEM METOAMUECKUX PEKOMEHAAINN MpenogaBaTens
- OgopmiieHre TpakTUYECKUX paboT, OTYETOB U MOJATOTOBKA K X 3aILUTE

Temaruka pedeparon:

1. COBpeMeHHBIe METOAbI OCBOCHUSA He(i)TSIHBIX CKBaXHH,

2. VlHHOBalIMOHHBIE pElIeHUs ITPH BbI30BE MPUTOKA (UIIOKIA U3 IIJIaCTa B CKBAKUHY;

3. UHTennekTyaabHble CKBaXKUHBI, SKCILTyaTUpyeMble POHTAaHHBIM CIIOCOOOM;

4. VuTennexTyaabHble CKBaKUHBI, SKCIUTyaTUPYEMble HACOCHBIM CIIOCO00M;

5. CoBpeMeHHbBIC METOAbl OUUCTKH PU3a00MHON 30HBI TUIACTA;

6. Hoseitmue pemnierust mpoOieM CUCTEMBbI cOOpa U TMOATOTOBKHU MPOIYKITUU Ha ITPOMBICIIE;
7. IlepciekTrBa 100BIYM BHICOKOBSI3KUX HE(PTEH U OUTYMOB;

8. YcoBepIleHCTBOBaHHBIE TEXHOJIOTHH 00paboTKU 000pyI0OBaHUS OT KOPPO3UU METalIa
9. YcoBepiieHCTBOBaHHbIE TEXHOJIOTUN 00paboTKu HedTel npu AeIMYIbCAUU

Tematuka kypcoBbix npoexkToB o MJIK 01.02 JxkcniyaTanus He(p TAHBIX U Ta30BbIX MECTOPOKIACHUIA:

30
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. I[TpoekT ocBOCHHUS TOOBIBAIOIIMX CKBAXUH (Ha3BaHHE 00BEKTa Pa3pabOTKHU HIIK MECTOPOKIACHHUS).
. ITpoekT ocBOEHNUSI HarHETATENbHBIX CKBAYKHH.

. AHanu3 pe3ynbTaTUBHOCTHA OCBOCHHUS JOOBIBAIOIINX CKBAYKUH.

. AHanmu3 pe3yJbTaTUBHOCTH OCBOCHUSI HATHETATEIbHBIX CKBAKHH.

. OneHka CTeneHy ruipoIMHaMU4eCKOr0 COBEPIIEHCTBA CKBAXKUH 10 Pa3IMYHbIM METOAUKAM.

. Onpenenenre napaMeTpoB IJIACTa U CKBaKUH 10 UX FUAPOJANHAMUYECKUM HCCIIEA0BAHUSM.

. [IpoeKT KHCIIOTHOTO BO3JICHCTBHS Ha MPHU3a00HHYIO 30HY ILJIACTA.

. AHanmu3 pe3ylbTaTUBHOCTH KHCIOTHBIX 00pab0TOK MPU3000MHOM 30HBI IJIaCTa.

. ITpoekT rupaBiInyuecKoro paspsiBa MjacTa.

0. Ananus pe3ynbTaTHBHOCTH THAPABIMYECKOTO Pa3phiBa IUIACTa.

PP OOO~NOOITRWNPE

1. TIpoexT BoMHOBOrO BO3/eHCTBHS Ha IPU3a00HHYIO 30HY IIACTA.

12. Ananus pe3ynbTaTHBHOCTH BOJHOBOTO BO3JIEHCTBHS HA MPHU3a00HHYIO 30HYy ILIACTA.
13. TIpoexT GHOTEXHOIOrUYECKOTO BO3AEHCTBYS HA TLIACT.

14. Ananus pe3ynbTaTHBHOCTH GHOTEXHOJIOTHIECKOTO BO3IEHCTBHS Ha IUIACT.

15. TIpoekr skcrunyaranmy HeQTAHBIX CKBaKMH (POHTAHHBIM CIIOCOOOM.

16. Ananus pa6oThl (POHTAHHBIX CKBAKHH.

Y4yeOHasi NPAKTHKA

108

Bunpr pabor:

OmnpeielieHrne KOJUIEKTOPCKUX CBOMCTB FTOPHBIX TOPO/I B JTAOOPATOPHBIX YCIOBHSX; ONPEACICHIE aKyCTHICCKIX
CBOMCTB FOPHBIX TIOPOJI B JTA0OPATOPHBIX YCIIOBUSX; ONPEACICHUE INIOTHOCTH HEPTH B J1Ja00OPATOPHBIX YCIOBHSIX;
oTpe/elIeHUE BA3KOCTH HE(TH B JTAOOPATOPHBIX YCIOBUSAX; OMPEICIICHHE IJIOTHOCTH MOPOJI B 1a00PaTOPHBIX
YCIIOBHUSX; ONPEICIICHHE BOJO- U HEPTEHACHIIIICHHOCTH B J1a00PATOPHBIX YCIOBHSIX; IKCKYPCHU B My3€H; IKCKYPCHH Ha
MPEINPUATHS; 03HAKOMIICHHE ¢ 000PYIOBAaHHEM Ha IOJIUTOHE;

MOJITOTOBKA pedepaToB U MPE3CHTAIMI; N3YUYCHHE OCHOBHBIX IOJIOKEHUH 110 OXPaHE OKPYXKAIOIIEH CPe/ibl U HEJIP MPH
pa3paboTKe U IKCIUTyaTallul He(QTSHBIX U Ta30BbIX MECTOPOIXKIACHUHN M OCYIIIECTBICHHE UX HA TPEANIPUATHY;
BBITIOJIHATh TUAPABIMYECKHE PACUCThl TPYOOTIPOBOIOB; BBIMOJHSATH OCHOBHBIC TEXHOJIOTUYECKUE PACUETHI; IIPOBOIUTh
npo(UITAKTUIECKUN OCMOTP 000PYIOBaHHMS; IOIOUPATh KOMIUIEKTBI MAIlIUH, MEXaHU3MOB, JAPYroro 000pyA0BaHUs U
WHCTPYMEHTA, IPUMEHSIEMOro MpH J00kIue, coope 1 TpaHcnopTe HepTH U Taza, 00CTYKMBAaHUU  PEMOHTE CKBAYKUH.

HpOPl?.BO}ICTBeHHaﬂ NMPaKTHKaA

468

Bunpt pabor:

1.KoHTpoJIb 32 OCHOBHBIMHU MOKA3aTEISIMU Pa3pabOTKH MECTOPOKACHUS

2.KoHTposis 1 noajep:kaHne ONTUMAIBHBIX PEXUMOB Pa3pab0TKH U IKCILTyaTallud CKBAXHH

3.IlpenoTBpanieHue u JUKBUALMS NOCIECTBHM aBapUIHHBIX CUTYalluid HAa HEPTAHBIX U T'a30BBIX MECTOPOXKICHHUSIX
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4.1TpoBeneHne MTMarHOCTUKU TEKYILETO M KalUTaJIbHOTO PEMOHTA CKBXUH
5.3ammTa OKpyKarouen cpeibl U HeJp OT TEXHOTCHHBIX BO3JICHCTBHM MPOU3BOJICTBA
JK3aMeH (KBATH(PUKATMOHHDII)

Bcero yacos: 2253

J1s XapakTepUCTUKU YPOBHS OCBOEHHMSI y4eOHOTO MaTepraa UCIOIb3YIOTCS CIeIyIoIue 0003HaYeHNUs:

1 — o3HakOMHUTENbHBIN (y3HABaHUE paHEE U3YUYEHHBIX OOBEKTOB, CBOWCTB);

2 — penpoTyKTUBHBIN (BBIIIOJHEHHUE ACATEIHHOCTH 110 00pa3ily, MHCTPYKIIMH HITH 10T PYKOBOJICTBOM);

3 — MPOJIyKTHBHBIH (TNIAHUPOBAHHUE M CAMOCTOSITEIIFHOE BBITIOJIHEHHE JICATEIBHOCTH, PEIICHNE MTPOOIEMHBIX 33/1a4).

OcBoenne TpPOo(PecCHOHATLHOTO MOIYJISI MOXET OBITh PEaTu30BaHO C MPUMEHEHHEM JJICKTPOHHOTO OOYyYEHWS, NHUCTAHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTUH B cooTBeTcTBMH ¢ IlomokeHmeM o IMPUMCHCHHUUN DJICKTPOHHOI'O 06yquH$[, JUCTAHIINMOHHBIX 06p330BaTeJ'IBHI)IX TEXHOJIOTUHU npu
peanu3anuu 00pa30BaTENBHBIX MpOrpaMMaM CpPeIHEro MpodeccCHOHaTLHOTO 00pa30oBaHus, YTBEPKACHHOTO MpezcenarenaemM ydeHoro coBera ®I'bOY
BO «YTTY»
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4 YCJIOBUSI PEAJIM3AIIMA PABOYEN ITPOIr'PAMMBI TPO®ECCUOHAJBHOI'O
MOJYJIS IIM.01 TPOBEJAEHUE TEXHOJOIMYECKHX IMTPOIIECCOB
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 MECTOPOXKICHUH; pa3pabOTKH M SKCILUTyaTallui He(TIHBIX U
ra30BbIX MECTOPOKICHUHN, TUCIHUIUIMH €CTECTBEHHO-HAYYHOT'O U MPO(EeCCHOHAIBHOTO IIHKIIOB,
nabopaTopuH MOBBIIICHUST HeTeoTauu T1acToB; nadopatopun «llerpodusukay; madoparopun
KEPHOIIOITOTOBKH; Ta00paTOPUU MaTepPHATIOBEICHNUS; yIeOHO-TIPAKTHYECKOTO MOJIUTOHA.

OcHallleHHOCTh y4eOHOTro KaOMHeTa pa3pabOTKU HEPTSIHBIX U Ta30BbIX MECTOPOKICHUN:
MOCaJ0OUYHbIE MecCTa JJig OOydJaromuxcs, padodee MeCTO IMpenojaBaTelis, I0CKa ydeOHas,
MEpPCOHAIBHBIN KOMIIBIOTED, YUEOHO - METOAMYECKask JOKYMEHTAIUs

OcHanieHHOCTh Y4eOHOTro KaOMHEeTa pa3palOTKU U IKCIUTyaTallid HE(QTSHBIX U Ta30BBIX
MECTOPOKJICHHUI: IMOocaJo4yHble MecTa Jid oOywaromuxcsi, pabodee MECTO MpernojaBarens,
CTEH/Ibl, TIPOEKTOpP, MOHOOJOKM, MpPHUHTEp, [OCKAa, paAMOCTaHIMs, CcTeHAbl: «MeToabl
MOBBIIIEHUS HeTeoTaauu miactay, «O0opyaoBaHue JUIsl MPOBEACHUS TEKYIIMX U KalUTaIbHBIX
PEMOHTOB CKBaXXUH», «THUMOBbIE cXeMbl OOBSI3KM YCThSl MPU PEMOHTE CKBaXUHbI», «l[IpuBon
VIITH wu mnorpyxHsle Hacocel», «OCIOXHEHHBIE YCIOBUS  OJKCIUTyaTallud CKBAXKHUHY,
«ANTOPUTMBI TOCIEA0BATEIHHOIO BBIMOIHEHUSI MEPONPUATUNA MO CKBa)XMHE», MPOTrpaMMHOE
obecneueHue: «KoMMIbIOTEpHBIII MMHUTALMOHHBI TpEeHaXep - CHUMYIATOp», «BupryanbHas
nmaboparopusi», yueOHOe 000pyJIOBaHHE: YCTPOMCTBO aBTOMaTH4deckoe ciienHoe AITK - 8008,
BepxHui mamoynoButeds YIII'H BIIIH-1, kaOenbHbIN BBOJA yCTHEBOW apMaTyphl, KiIamaHbI:
CIIMBHOM, OOpaTHBIM TapenpyuaThlii, IITAaHTOBpaIlaTeNlb, TOPIIEBOE YIUIOTHEHHE, MOTPYKHOU
NIEKTPOJBHUIaTelb, 3JIEKTPOLIEHTPOOEKHBIM Hacoc, TMAPO3allUTa, ra3ocenapaTop, CHUCTeMa
TEJIEMEeTPUH, IUTAHIOBBI TNIyOMHHBIM HAcoC, HAaCOCHO - KOMIIpECCOpHas TpyOa, IITaHTH
HACOCHBIE, IITOK CAJIbHUKOBBIM, MAaKep € IKOPEM; YUeOHO - METOAMYECcKask JOKyMEHTAlHS.

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

OcHalleHHOCTh  JJAOOPAaTOPUM  TOBBIICHUS HEPTEOTAaud IUIACTOB: BHCKO3UMETPHI,
IIUKHOMETPBI, y4eOHO-METOINYECKasi JOKyMEHTALIUS.

OcHamenHocts  saboparopun  «Ilerpodusuka»: Habop cuT UId  OHpENEICHUS
I'PaHYyJIOMETPUYECKOTO COCTaBa MOPOAbI, IPUOOP «YIIbTPa3ByK», JapCUMETp, NOpoMeEp, yueOHO
- METOAMYECKasl JOKYMEHTALHS.

OcHamleHHOCTh Ja0opaTopur KEepHONOAroToBKM: amnmaparbl Cokxciieta, HabOp CUT Ui
OIpe/ieNIeHUs] TPaHyJIOMETPUUECKOr0 COCTaBa MOPOJbI, 3JIEKTPOHHBIE BEChbl, HA0Op Y4eOHBIX
KEpHOB, Y4eOHO - METOIMYecKas JOKyMEHTAlUs.

OcCHaIIeHHOCTD JIAO0PATOPUH MaTEpPUATIOBEACHUS: T0OCAJOUYHbIE MECTa [yl 00yUaroIIHuXCs,
paGouee MecTo ImpernojaBaTens, ydeOHass J0CKa, TBepaoMepbl i MertawioB (bpunesns,
PokBen), anekTporeuyd, MakeT KpPUCTAJUIMYECKUX PpEeIIETOK, OSJCKTPOHHbIE IIIaKaThl IO
micuuiuinHe  «MarepuanoBeileHME M TEXHOJOTMS  KOHCTPYKLUMOHHBIX — MaTepHalioB),
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, J0ObIBaloIlasi CKBaXHHA,
SKCIUTyaTupyemast poHTaHHBIM CIOCOOOM;

«HIIY — Spera - HedTh» - Kpenb MeTayunyeckas nojxatauBas KMII-A3, nepekpsitue u3
JIEpPEBSHHOMN 3aTsDKKH, PelIbCOBBIN MyTh ¢ kosneed 600 MM u3 penbca P18, nepeBsiHHBIE Tpambl
JUIs Tpoxoja Joaei, mopomomorpy3ounas wMammHa [II[TH-1C, rpy3oBoit Baron BI'-1,3,
KoMmIuleke OeroHoyknanounbiii BYK-3M, BenTwiastop MectHoro mnposerpuBanusi BMII4 ¢
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BeHTpykaBoM, mnepdoparop I[II1-54 ¢ nHEeBMomomiepkkoii W OypoBOH IITaHroOW, muiIa
nHeBmaruueckas [1112, nacoc HB-50, nacoc HTHC 105%147, TpyOsl U1 nepekauynBaHust HePTH
Ha [OBEPXHOCTb, MIaxTepckas kienp, AI3Y- aBromaTu3upoBaHHas TIpyIIoOBas 3aMepHas
yCTaHOBKA.

4.2 UndopmannonHoe odecneyeHue 00yyeHHus

OcCHOBHBIE HCTOYHHUKH

o Aunexkuna, E. B. UccnenoBanue ckBaxkuH : yaebHnoe mocobue mns CIIO / E. B. Anekuna, JI.
H. banangun, W. JI. bananaun. — Capatos : IIpodobpasoBanue, 2021. — 70 ¢. — ISBN
078-5-4488-1223-1. — Tekcr : SNEKTPOHHBIA // DNEKTPOHHBIH pecypc mH(PPOBOI
obpaszoBarenbHoit  cpenpl  CIIO  PROFo6OpazoBanme  :  [cait]. —  URL:
https://profspo.ru/books/106825

e bypxos, ®. A. I'eopusnyeckue rccneaoBaHus CKBaKuH : yuyeObHoe nocobdue st CIIO / @.
A. Bypkos, B. U. Ucaes, I'. A. JloboBa. — Caparos : [Ipodo6pazoBanne, 2021. — 109 ¢. —
ISBN 978-5-4488-0928-6. — TekcT : 21E€KTPOHHBINA // DIEKTPOHHBIA pecypc HHPPOBOH
obpaszoBarenbHoit  cpenpl CIIO  PROFo6OpazoBanme  :  [caiit]. —  URL:
https://profspo.ru/books/99927

e Jlmutpues, A. FO. PeMOHT HEQTSIHBIX U Ta30BbIX CKBaXHH : yuebHoe nocodue ans CIIO / A.
10. Imutpues, B. C. Xopes. — Caparos : [Ipodobpazosanue, 2021. — 271 ¢. — ISBN 978-
5-4488-0935-4. — TekcTt : ONEKTPOHHBIM // DIEKTPOHHBIH pecypc MHPPOBOU
obpazoBarenbHoit  cpenbi  CIIO  PROFoOpazoBanme  :  [caiit]. —  URL:
https://profspo.ru/books/99938

e Kpem, B. I'. OcHoBbl HedTerazoporo aena : yueonoe mocooue mus CI1O / B. I'. Kpen, A. B.
[Hampuna ; mox penaknueii B. I'. JlykpsitnHoBa. — Caparos : [Ipodo6pazosanue, 2021. — 199
c. — ISBN 978-5-4488-0934-7. — TeKcT : 3JCKTPOHHBIA // DIEKTPOHHBIN pecypc
nudposBoit  obpazomarensHO cpenbl CIIO PROFo6pazoBanme : [caiit]. — URL:
https://profspo.ru/books/99936

e Kysnenona, T. U. Pa3zpaborka HedTsHBIX MecTOopoxkaeHui : npaktukym juist CITIO / T. .
Ky3nenona, E. D. TarapunoBa. — Caparos : IIpodoOpazoanne, 2021. — 65 ¢. — ISBN
978-5-4488-1251-4. — Tekct : DIEKTPOHHBIA // DJIEKTPOHHBIM pecypc HHUPPOBOH
obpazoBatenbHOl  cpenpl  CIIO  PROFo6pazoBanue : [caiit]. —  URL:
https://profspo.ru/books/106850
Mepkyno, B. II. TexHuka W TEXHOJOTHS HWCCIEAOBAaHUSA CKBaKHMH. [ eodusmyeckue
uccaenoBanus : ydeOHoe mocobue misi CIIO / B. II. MepkynoB. — CapaTtoB
[IpodobpazoBanue, 2021. — 145 ¢. — ISBN 978-5-4488-0927-9. — TekcT : 27IeKTpOHHBII
// DnexkTpoHHBI pecypc mudpoBoit obpazoBarenbHoi cpeapl CIIO PROFoGpazoBanue :
[caiir]. — URL.: https://profspo.ru/books/99943

e Mycun, M. M. Pa3paborka He(TSIHBIX MECTOPOXKICHHH : yueO. mocodoue / M.M. Mycus,
A.A. Jlunaes, P.C. XucamoB ; moa pen. A.A. JlumaeBa. — 2-e us., nepepad. u jgomn. — Mocksa
; Bomorna : Uudpa-Umxkenepmns, 2019. — 328 c¢. — ISBN 978-5-9729-0314-6. — Tekcr
ANMEeKTPOHHBIN. — Pesxim moctyma: https://znanium.com/read?id=346095

JlonoTHNTEIbHbIE HCTOYHUKHU:

o Jlamenko, A. A. TeopeTndecknue OCHOBBI pa3pabOTKU HEPTSHBIX M Ta30BBIX MECTOPOKICHUN
: yuebHoe mocobue / A. A. Jlamenko, O. B. CaBeHok. - MockBa ; Bonorma : HUudpa-
Wnxenepus, 2020. — 244 c. — ISBN 978-5-9729-0445-7. — Tekcr : 31eKTpOHHBIN. — Pexum
nocryna: https://znanium.com/read?id=361739

e Maprromes, /I. A. Dkcrutyatanusi u oOCITy)XKMBaHHE OOBEKTOB IOOBIYM HEPTH M Ta3a :
yuebnoe nocobue / JI. A. Maptiomes, A. B. Jlekomues. — Mocksa ; Bonoraa : Mudpa-
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Wmxenepus, 2020. — 340 c. — ISBN 978-5-9729-0478-5. —TekcT : 21eKTpOHHBINA. — Pexnm
nocryna: https://znanium.com/read?id=361759

o Kysnuemnona, T. U. Pa3zpaborka HedTsHBIX MecTOpoxaeHMiA : npaktukym s CIIO / T. U.
Kysznuenosa, E. D. TatapunoBa. — Capatos : [IpodobOpazoBanue, 2022. — 66 ¢c. — ISBN
978-5-4488-1403-7. — Texkcr : anekrponHsbii / 95C PROFobpa3oBanue : [caiit]. — URL:
https://profspo.ru/books/116289

4.3 O61ue TpeOGOBaHNS K OPraHU3alMU 00pa30BaTeILHOIO Mpolecca

OO0s13aTeNIbHBIM  YCIIOBUEM JOIIyCKa K IPOM3BOJACTBEHHON IMpakTUKE (MO Npoduilo
CHEeIMAIbHOCTH) B paMKaX MpodeccuoHanbHoro moayns «lIpoBeneHne TEXHOIOTHYECKUX
MIPOLIECCOB Pa3pabOTKU W AKCIUTyaTallM HEQTSHBIX U Ta30BbIX MECTOPOXKJIECHUIN» SBISETCS
OCBOEHHME TEOPETUYECKOTO U ITPAKTUYECKOI0 MaTrepuasa.

4.4 KagpoBoe obecriedeHre 06pa3oBaTe/ibHOTO NMpoIecca

Peamuzarus TIIICC3 pomkHa obecrieunBaThCs MEAArOTHYSCKUMH KaJpaMH, UMEIOIUMH
BBICIIIEE O0Opa3oBaHWE, COOTBETCTBYIOIIEE MPO(HIII0 MPEnoaaBacMoO JUCIUTIIUHBI (MOTYIIA).
OnbIT EATEITHPHOCTH B OPraHU3aIUsAX COOTBETCTBYIOIICH MPO(ecCHOHATBHOW Cephl ABISETCS
00s13aTeIPHBIM NI TIPEMNoJjaBaTeNie, OTBEYAIONIMX 32 OCBOCHHE  OOy4JaOIIUMCS
npodeccuoHanbHOrO  yuyeOHoro mmkia. [IpemomaBatenu  MOMy4darOT — JOTIOJHUTEIHHOE
npodeccrnoHaIbHOE 00pa30BaHKE 10 MPOrpaMMaM IOBBIIICHUS KBAIA(DHUKAIMK, B TOM YHCJIC B
(dhopme CTaXHPOBKH B TIPO(DUIBHBIX OpraHu3aIusiax He pexxe 1 paza B 3 roa.
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA NPO®ECCUOHAJIBHOI'O
MOAYJA (BUJA TPO®PECCUHOHAJBHOM JEATEJIbHOCTH)

®opMbI U
PesyabTarhl
(0CBOCHHBIE OBIIE OcHoBHbIE IOKa3aTeJIH OLEHKHU MeTOo/bI
pe3yJbTara KOHTPOJISA ¥
KOMIIETEHIIMH) —
[Tonumars CYIIHOCTb U | -AEMOHCTpalys UHTEpeca K | MuTepnperanus
COLIMANIBHYI0 3HAYMMOCTH CBOEH | Oymymieit mpodeccuun pe3ynbTaToOB
Oymymiei mpodeccuu, IposBIsATh K HaOmoAeHU  3a
HEW yCTOWYMBBIN MHTEPEC. JIEATEIIbHOCTBIO
oOyyaromierocst B
nporecce
OCBOEHUS
IIPOrpaMMBbl
MOAYJIS
Opraan3oBbeIBaTh COOCTBEHHYIO — BBIOOD M IpUMeHeHHe MeTo10B 1 | MIHTepnpeTanus
AEATENBHOCTD, BEIOMPATh TUIIOBBIE | CIIOCOOOB PEIIECHUS pe3yabTaToB
METOIBI M CIIOCOOBI BEIIIOJTHEHUS npodeccHoHaTbHBIX 337124 B HaOJIFOIEHUI 3a
pOo(heCcCHOHATIBHBIX 3a/1ad, 001aCTH 3KCIUTyaTalluu HEPTAHBIX U | ACATEIBHOCTHIO
OIIEHUBAThH UX YPPEKTUBHOCTH U ra3oBbIX CKBAXUH; oOydJaromerocst B
Ka4eCTBO. -OLICHKA 3¢ dexkTuBHOCTH u | mpoiiecce
KAaueCTBA BBINIOJIHEHUS; OCBOCHUS
MIPOrpaMMbI
MOyl
[IpuHuMaTh pemieHus B -penenue CTaHJAPTHBIX n | Marepnperanus
CTaHJAPTHBIX U HECTAHIAPTHBIX HECTaHIapTHBIX pEe3yNbTaTOB
CUTYalUSIX U HECTU 3a HUX npodeccuoHalIbHBIX 3a1a4 B | HaOmoneHu  3a
OTBETCTBEHHOCTb. 00nacTH 3KCITyaTauu He(TAHBIX U | ACSITEIbHOCTHIO
ra30BbIX CKBAJKHH; oOydaromerocs B
nporecce
OCBOCHUS
IIPOrpaMMbl
MO Tyl
Ocy1iecTBIATh NOUCK U -3(bpeKTUBHBIN MOUCK DKcnepTHOe
UCI0JIb30BaHKE UHPOpMAIH, HeoOxo Mot nHpopMaIuu; HaOI0ICHHE u
HeobOxomumMoi st 3(hHeKTUBHOTO -MCIOJIb30BaHUE PA3ITMYHBIX OLICHKA Ha
BBITIOJTHEHUS PO (ECCHOHATBHBIX MCTOYHHMKOB, BKIIOUYAs MPaKTUYECKUX
3az1a4, MpodeccuoHaIbHOTO U 3JIEKTPOHHBIE; 3aHATHUAX npu
JIMYHOCTHOTO Pa3BUTHSL. BBITIOJTHEHU T

paboT mo yueOHOU
IIPAKTHKE

Hcnonbs3oBaTh HHPOPMALTUMOHHO-
KOMMYHHUKAIIHOHHBIE TEXHOJIOTUU B
npodeccuoOHaNbHON 1EATEILHOCTH.
PaGortath B KOJIIEKTHBE U B
KoMaH/e, 3G (HEeKTUBHO 00IaThCs

C KOJUIETaMH, pyKOBOJICTBOM,
MOTPEOUTENISIMHU.

-B3aUMOJCHUCTBHUE C
O6y‘laIOH_[I/IMI/IC$I, npenoaaBaTejIsiMu
" MaCTCpaMu B XO0I€ O6yLIeHI/IH;

DKcnepTHOe
HaOJII0ICHUE u
OIICHKA Ha
MPAKTUYECKUX
3aHATHIX npu
BBITIOJIHCHHH

paboTt mo yueOHOI
NpaKTHKE
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Bbpatb Ha ce0st OTBETCTBEHHOCTh 3a
paboTy WiIeHOB KOMaH/bI, 3a
pe3yJbTaT BBITOJIHEHUS 3aJaHH.

-CaMOaHaJIN3 U KOPPEKLUs
pe3yabTaTOB COOCTBEHHOM pabOTHI;

DKCnepTHOE

HaOII0AcHUE u
OILICHKA Ha
MPAKTHYIECKUX
3AHATUAX HpI/I
BBITIOJTHCHU U

pabot no yueOHOI
[IPAKTUKE

CaMOCTOSATENBHO ONPENEIIATh -OpraHusanys  caMmocCTOSTeNbHBIX | HTeprpeTanus
3a7a9u PO PeCCHOHATHHOTO 3aHITUH npu U3YUEHUU | PE3YJIbTaTOB
Y JTUYHOCTHOTO Pa3BUTHS, po(ecCHoHATBEHOTO MOTYIIS HaOmOaeHu  3a
3aHMMATbCA CaMOOOpPa30BaHUEM, JIESITEIIbHOCTBIO
OCO3HAHHO MJIAaHUPOBAThH oOydarolierocss B
MOBBIIICHUE KBATU(PHUKAIWH. nporecce
OCBOCHUS
MIPOrpaMMBbI
MOYJIsI
OpueHTHpOBaTHCS B YCJIOBUSX | -aHAJIW3 WHHOBaMK B oOmactu | MAaTEpniperanus
JacToi CMEHBI TEXHOJIOTHH | 3KCIUTyaTalluu HEPTSIHBIX U FA30BBIX | PE3yIbTATOB
B MpoecCHoHaTBHOM CKBa)KHH; HaOMIOCHU 32
NeSITeIbHOCTH. JIeSITEIbHOCTBIO
oOyuwaromerocsi B
nporecce
OCBOCHUS
IIPOrpaMMbI
MO Tyl
DopmbI U
Pe3yabTarsl
(OCBOCHHBIE MPOECCHORATbHBIE OcHOBHBIE TOKA3aTeIH OLICHKHU MeTO/IbI
KoMIeTeHIH) pe3yJabTara KOHTPOJIA 1
OLICHKH
KonTponnpoBaTe 0OCHOBHBIE -KOHTPOJIb U PETYIUPOBAHUE 3auer,
MoKa3aTeau pa3paboTKu OCHOBHBIX MOKa3aTenel pazpaboTku | AuddepeHuupoBan
MECTOPOKICHUM. MECTOPOKICHUS HBII 3a4er,
9K3aMEH
(xBamuuIEPOBaH
HbIH) OTYeThl 1O
yueOHOM u
MIPOU3BOJCTBEHHO
W TPaKTHUKaM.
KonTponupoBaTe 1 moAiep>KMBaTh | -KOHTPOJIb U MOJIEPKAHUE 3auer,
OTITUMAJIbHBIEC PEKUMBI pa3pabOTKU | ONTUMATBHBIX PEXKUMOB pa3paboTku | AuddepeHnpoBan
Y SKCIUTyaTalli CKBAYKHH. Y HKCILTyaTallul CKBAXKUH; HBII 3auer,
-MCIOJIb30BaHUE CPEJICTB 9K3aMeEH
aBTOMAaTH3aIMU TEXHOJIOTUYECKUX (xBasuduIpOBaH
nporieccoB 100bIuM HE()TH U Ta3a; HbIH). OT4YeTsl TO
-MOJIFOTOBKA CKBaKMHBI K yueOHOM u
JKCIUTyaTaluu; IIPOU3BOJICTBEHHO

-yCTaHaBJIMBATb TEXHOJIOTUYECKUIM
PEKUM pa6OTLI CKBa>XHHBI U BECTU
3d HUM KOHTPOJIb,

1 IIpaKkTUKaM.
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[IpenorBpamars ¥ IMKBUAUPOBATH
IIOCJICACTBUS aBAPUNHBIX CUTYALIUI
Ha He(PTAHBIX U Ta30BbIX
MECTOPOKICHUSAX.

-IpeAOTBpAIllEHNE U JIMKBHUJIALUS
IIOCJICICTBUM aBapUMHBIX CUTyallul
Ha HEPTSIHBIX u ra3oBbIX
MECTOPOKICHUSIX;

-Ipo0OJIEMBbI B CKBAXKHHE!
neckooOpa3oBaHue, NOBPEXKACHUE
IUIacTa, OTIOKEHHS apaduHOB,
SMYJIBrUPOBaHNE HEPTH B BOJIE U
KOPPO3HIO;

3auer,
muddepeHInpoBaH
HBIN 3aQ4eT,
IK3aMEH
(kBanudupoBaH
HbIH) OT4eTsl 1O
yaeOHOMU u
MIPOM3BOJICTBEHHO
1 IIpaKTHUKaM.

[IpoBOANTH TMArHOCTUKY, TEKYILUN
Y KallUTAJIbHBIA PEMOHT CKBAaXKUH.

-IIPOBEJICHUE JIMArHOCTHKH,
TEKYILEr0 U KaluTaJIbHOIO PEMOHTA
CKBaXkHH;

3auer,
nuddepeHnpoBan
HBIN 3a4er,
sK3aMeH. (KkBaudu
IIMPOBAHHBIH)
sk3aMeH. OTyeTsl
mo ydeOHOH |
IIPOU3BOJICTBEHHO
1 IIpaKkTHUKaM.

[IpuHEMaTHE MepbI IO OXpaHe
OKpYKaroILIEn CpeJibl U HEZlp

-3aIUTa OKPYXKAIOMIEH CPEIbl U
HEJIp OT TEXHOT€HHBIX BO3JEHCTBHI
MIPOU3BOJICTBA;

3auer,
nuddepeHnpoBaH
HBIN 3a4er,
KBaJIM(DULIMPOBAHH
pii  OT4yeTsl 10
yaeOHOH u
IIPOU3BOJCTBEHHO
1 MpaKTHUKaM.
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