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1. IACIIOPT PABOYEN MIMPOTI'PAMMbBI TPO®ECCUOHAJIBHOI'O MOAYJIA

IIM. 01 ITpoBeneHHne TEXHOJIOTHYECKUX MPOLECCOB Pa3padoTKM U IKCILTyaTalluu
HeQTSAHBIX U Ta30BbIX MECTOPOKACHUI

1.1. O6aacTh npuMeHeHusi pado4eil NPOrpaMMbl

PaGouas mporpamma mnpoecCHOHATBHOTO MOAYIS SBISIETCSd YacThblO  MPOrpaMMbl
MOJATOTOBKH CIIEIMAIUCTOB cpeHero 3BeHa B cooTBeTcTBUU ¢ PI'OC no cnenumansuoctu 21.02.01
PazpaboTka 1 skcruTyaTanust He(TIHBIX U Fa30BbIX MECTOPOXKIEHUH B YaCTU OCBOECHHUSI OCHOBHOTO
Buga mnpodeccruoHanbHoi nesrensHocTH (BILJ]) IlpoBenenue TEXHOJIOTHMUECKHX MPOIECCOB
pa3pabOoTKU U HKCIUTyaTallMi HE(PTAHBIX U Ta30BbIX MECTOPOXKICHUNA U  COOTBETCTBYIOIIUX OOILIMX
(OK) u mpodeccuonanpupix kommereniui (I1K).

[IK 1.1. KortponupoBars U cobt01aTh OCHOBHBIE TIOKA3aTEIN Pa3pabOTKH MECTOPOKIACHUM .

I1IK 1.2. KoHTponupoBare U MOAAEPKHUBATh ONTUMAJIbHBIE PEKUMBI pa3pabOTKU U IKCIUTyaTalluu
CKBQ)KHH.

[1K 1.3. IIpenoTBpamare U JUKBUIMPOBATh MOCIECACTBHS aBApUHHBIX CUTyalluii Ha HE(TIHBIX H
ra30BbIX MECTOPOXKACHHUSIX.

I1K 1.4. [IpoBOAUTH TUATHOCTHUKY, TEKYIIUH U KalUTAJIbHBIA PEMOHT CKBa)KUH.

I1IK 1.5. ITppuauMate Mephl IO OXpaHE OKPY>KAIOIIEH Cpebl U HEJIp.

Jlannast paboyasi mporpaMMa y4WTBHIBA€T BO3MOXKHOCTH pealid3allii y4eOHOro marepuaiia u
CO3/IaHUsl CICIHUATBHBIX YCIOBUN IS WHBAJIUAOB W JIMIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH
310poBbs (nanee — OB3).

OGOyuenne wHBamHmOB W Jmi ¢ OB3 ocymecTBiusieTcss ¢ y4eTOM OCOOCHHOCTEH
NCUXO(PU3NYECKOTO PAa3BUTHUS, WHIUBUAYATbHBIX BO3MOXKHOCTEH M COCTOSIHUSI 370POBbSI TaKHUX
oOyuaromuxcs. B ¢unmane co3marorcs cHenuanbHBIE YCIOBUS JUIA  TOMYYEHHS CPEIHETO
npodeccuoHaNIbHOr0 00pa30BaHUs OOYYaIOIIMMUCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBBS
(Yacte 10 cratpu 79 ®enepanpaoro 3akona ot 29 nexabpst 2012 . N 273-®3 «O06 obpa3zoBaHuu B
Poccutiickoit ®eneparum).

OO0pazoBatenbHblii mporece aiust uHBAMHIOB W jmil ¢ OB3 ocymecTBiseTcss B €IHHOM
MOTOKE CO CBEPCTHUKAMU, HE UMEIOIIMMHU TaKUX OIPaHUYCHUH.

Pabouas mporpaMma MOXET OBITh peain30BaHa C MPUMEHEHUEM SJIEKTPOHHOTO O0ydeHUs,
JTUCTaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHIl B MPEIyCMOTPEHHBIX 3aKOHO/IATEICTBOM (hopmax
OoOy4eHHs] WU TMPU HUX COYETAHWUU, MPHU MPOBEICHUU YYCOHBIX 3aHSATUH, MPAKTHK, TEKYIIETO
KOHTPOJIS yCIIeBAaeMOCTH, IPOMEXKYTOYHOW arrectanuu oOyuarouuxcs.Pabouass mnporpamma
po¢eCCHOHATEHOTO MOAY/S MOXKET OBITh MCIOJIB30BaHa B JOTOJHUTEIFHOM NPO(eCCHOHATEHOM
o0pa3oBaHuH U MpodhecCHOHAIBHOI MOATOTOBKE.

1.2. Heaun m 3axaunm npo¢ecCHOHATBHOIO MOAYJSA — TPeOOBaHUS K pe3yJbTaTaM OCBOEHHS
MOYJIst
C uenpl0 OBIQJCHHUA YKa3aHHBIM BHJIOM HNPO(ECCHOHAIBHON  JEeSITeNbHOCTH U

COOTBCTCTBYIOIIIUMHA HpO(beCCI/IOHaJIBHBIMI/I KOMIICTCHIIUAMUA O6yanOIHHfICH B XOJ€ OCBOCHUA
npodeccuoHaIbHOTO MOAYIIS JOKEH:
HMeTh NPAKTHYECKHH ONBIT:

- KOHTPOJISl 32 OCHOBHBIMH ITOKA3aTEIsIMU Pa3pabOTKH MECTOPOXKICHHIA,

- KOHTPOJIA U NOAACP)KAHUA OITUMAJIBHBIX PC)KMMOB pa3pa60TKH H OKCILTyaTallu CKBAKHH;

- TIPEIOTBPAIICHUS W JIMKBHU AN TIOCIICCTBUN aBApUIHBIX CUTYAITUi Ha HETIHBIX U Ta30BbIX

MECTOPOXKICHUSIX;
- MPOBCACHUA TUArHOCTUKHU, TCKYIICTO W KAIIUTAJIBHOTO PEMOHTA CKBAXKHH;
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- 3alIUTHI OKPYXKAIOLIEH CPEbl U HEAP OT TEXHOTCHHBIX BO3AEHCTBUI IPOU3BOJICTBA;

yMeTh:

- OTpENeNATh CBOMCTBA KOHCTPYKIIMOHHBIX U CTPOUTEILHBIX MaTePHAIIOB, TOPHBIX MTOPOJ 1
TPYHTOB, OCYIIECTBIISITh UX BHIOOP IPU COOPYKECHUH U PEMOHTE TPYOOIIPOBOIOB M XPAHUIIHUIIL,
- 00pabarbIBaTh TEOIOTUIECKYIO HH(DOPMAITUIO O MECTOPOXKICHUH;

- 000CHOBBIBaTh BEIOPAHHBIE CIIOCOOBI Pa3padOTKH HE(PTIHBIX U Ta30BBIX MECTOPOXKICHUH;
- TPOBOJIUTH aHAJIU3 MpoLiecca pa3paboTKH MECTOPOXKICHHIA;

- HUCTOJB30BaTh CPEJICTBA ABTOMATH3AIMH TEXHOJIOIMYECKHX MPOLIECCOB 0ObIUM HEPTH U
rasa;

- TPOBOIUTH UCCIENOBaHUSI HE(DTIHBIX U FA30BbIX CKBAKUH U IJIACTOB;

- HCHOJIb30BaTh PE3yNIbTaThl UCCIIEA0BAHUS CKBAKUH U ILIACTOB;

- paspabarbIBaTh re0JIOTO-TEXHUYECKHUE MEPOTIPUATHS 1O TIOAJICPKAHUIO M BOCCTAHOBJICHUIO
paboTOCTIOCOOHOCTH CKBAKHH;

- TOTOBUTbH CKBOKUHY K IKCILTyaTaI1H;

- yCTaHaBJIMBATh TEXHOJIOTMYECKUN PEXUM pabOThl CKBaKUHBI M BECTH 32 HUM KOHTPOJIb;
- WCTIONb30BaTh HKOOHO3AIUTHYIO TEXHUKY;

3HATh:

- CTPOEHHE U CBOMCTBA MarepualioB, UX MapKUPOBKY, METOIbI UCCIIEA0BaHUS; KIaCCUPHUKALINIO
MarepuasoB, METAJUIOB U CIUIaBOB; OCHOBBI TEXHOJIOTMUECKHX METOJIOB 00pabOTKHU MaTepHaIoB;

- reo(u3uUEcKre METObl KOHTPOJIS TEXHMYECKOTO COCTOSHHS CKBaYKUHBI;

- TpeOOBaHMS paMOHAIBLHOMN Pa3pabOTKH HEPTIHBIX M Ta30BBIX MECTOPOXKICHUH;

- TEXHOJIOTHIO cOOpa M TIOTOTOBKY CKBKWHHOM MPOTYKIINH;

- HOpPMBI 0TOOpa HETHU U ra3a U3 CKBAXUH M IUJIACTOB;

- METOJIBI BO3/ICHCTBUS Ha TUIACT ¥ PU3a00HWHYIO 30HY:

- cnocoO0sI 100bIYM HEDTH;

- 1poOJIeMbl B CKBaKHHE: I1€CKO0OPa30BaHKE, IOBPEXKICHHE I1J1ACTA, OTIOKEHUS
napa(uHOB, SMYJIBI'MPOBaHHE HEPTH B BOJIE U KOPPO3UIO;

- 0ocobeHHOCTH o0ecrieueHus 0e30MacHbIX YCIOBUH Tpyna B cdepe nmpodeccuoHaaIbHON
NeSITENbHOCTH;

- NPaBOBbIE, HOPMATHBHBIE U OPraHNW3AIIMOHHBIE OCHOBBI OXPaHbI TPYAA B
HedTera3zono0bIBatoIeH OpraHu3an

1.3. Kosin4ecTBO 4acoB Ha 0cBOeHHEe MNPOdecCHOHAIBHOTO MOTYJISA:

Bcero — 1101 gacoB, B TOM 4mcCIeE:

MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOydaromerocsi — 813 4acoB, BKJITIOYAs:
o0s13aTeNbHON ayTUTOPHOM yueOHOM Harpy3Kku oOyuatomierocs — 542 qaca;
CaMOCTOSITENIbHOU paboThl oOyJaromerocs — 271 4acos;
yueOHOI1 pakTuku -144 vaca, mponu3BOICTBEHHOH npakTuku 144 gaca.



2. PE3YJIBTATBI OCBOEHHUSA NMPO®ECCHUOHAJIBHOI'O MOAYJIA

PesynpraroM  ocBoeHUst  MPO(ECCHOHAIBHOIO  MOXYNISL  SIBISIETCSl  OBJIAJICHHE
oOyuaronumucs BumoM mpodeccuoHanbHoil nestensHoctu (BILJ]) IIM 01.02  IIpoBenenue
TEXHOJIOTMYECKHX MPOIECCOB Pa3pabOTKM U IKCILTyaTallud HEPTAHBIX U Ta30BBIX MECTOPOXKICHUN
u coorBercTByOmux oomux (OK) u  mpodeccronanpupix kommnerenuit (I1K).

Kon HanmeHoBaHue pe3yabTara 00y4eHHs

IIK 1.1. | KonTponupoBaTh U co0II0/1aTh OCHOBHBIE IMOKa3aTeaN pa3paboTKu
MECTOPOXKJICHUI

IIK 1.2. KoHTponupoBare 1 noAepKUBaTh ONTUMAIbHBIE PEKUMBI Pa3padOTKU U
HKCIUTyaTallMH CKBAYKUH

IIK 1.3. [TpenoTBpamiare 1 TMKBUAUPOBATH MOCIEICTBUS aBAPUUHBIX CUTYaIlMid Ha HEPTAHBIX
Y Ta30BBIX MECTOPOXKIECHUIX

I1K 1.4. [IpoBOINTH TMAarHOCTUKY, TEKYIIUN U KATUTAJIbHBIA PEMOHT CKBAXKUH

IIK 1.5. [IpuHUMaTh MEPBI IO OXPAHE OKPYIKAIOILEH Cpebl U HEAP

OK 1. [ToHuMaTh CyITHOCTH M COIMAIBHYIO 3HAUUMOCTh CBOEH OymyIeit nmpodeccun,
IIPOSABIIATH K HEM YCTONYMBBIM UHTEPEC

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J1€ATEIbHOCTD, BEIOUPATh TUIIOBBIE METOIBI U

CroCcoOBI BBIIOJTHEHMSI TPOPECCHOHATIBHBIX 33/1a4, OLIEHUBATh UX A3(P(PEKTUBHOCTL U

KaueCTBO

OK 3. IIpuHuMaTh peleHns B CTAHAAPTHBIX U HECTAHIAPTHBIX CUTYalUsIX U HECTH 3a HUX
OTBETCTBEHHOCTH

OK 4. OcymecTBIATh TOUCK M UCTIOIB30BaHNe HHPOpMAITUU, HEOOXOMUMOMN IS

3 PEKTUBHOTO BBIMOIHEHHS TPO(PECCHOHANBHBIX 3a/1a4, MPO(eCcCHOHATBHOTO U
JIMYHOCTHOTO Pa3BUTHUS

OK 5. Hcnonp3oBarh HH)OPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHUHU B
podeCcCHOHATHHON IeATeTLHOCTH

OK 6. PaboTare B KOJUIEKTHBE U B KOMaH 1€, 3(h(HeKTUBHO 00IIaThCs ¢ KOJJIeraMH,
PYKOBOJICTBOM, IOTPEOUTEISIMU

OK 7. Bbparb Ha cebst OTBETCTBEHHOCTH 3a padOTy YIEHOB KOMaH/bl, 3a Pe3yJbTar
BBINOJIHEHMSI 3a/IJaHUH

OK 8. CaMoCTOsTENHHO ONPENETATh 3a/1a4H MPOGEeCCHOHATLHOTO U JIMYHOCTHOTO
pa3BUTHA, 3aHUMATHCSI CaMOOOpPA30BaHNEM, OCO3HAHHO TUIAHUPOBATH TOBBIIICHHE
KBaJIM(DUKALIUU

OK 9. OpueHTHPOBATHCS B YCIOBUAX YACTOM CMEHBI TEXHOJIOTUH B MpodecCuoHaIbHOM
JIeSITeTIbHOCTH




3. CTPYKTYPA U COJEPXXAHUE PABOYEN ITPOT'PAMMBI IPO®ECCUOHAJIBHOI'O MOAY.JIs1

3.1. TemaTrnuyeckuii maH padoye nporpaMmsl NPo¢ecCHOHATBHOI0 MOLYJIA

O06beM BpPEMCHU, OTBeZ[eHHLIﬁ Ha OCBOCHUC MCKJUCHUIITIMHAPHOI'O Kypca

(KypcoB)
CamocTosTensHas
O0s3arenpHast ayTuTOpHas yaeOHast Harpy3Ka aGora
K Bcero gacos o0yJaromerocs p
OBl 00yJaromerocs
HanmenoBanust pasenoB npogeccnoHaIbHOTO (maxc. yuebnas
TpodheCCHOHATBHBIX Moy HazpysKa u B T.U.
KOMITIETEHIINI npaxmux) JnabopaTopHbie B 1.4, KypcoBas
Bcero, paboTe! u Bcero,
pabota (TIpoeKT),
4acoB MIPaKTHYECKHE JacoB
4acoB
3aHATHSA,
4acoB
1 2 3 4 5 6 7
IIK 1.1-1.5 IIM 1. IIpoBenieHrnEe TEXHOJIOTHUYECKUX MIPOLIECCOB

pa3pabOTKH ¥ SKCILTyaTalui HePTAHBIX U 813 542 197 70 271
T'a30BBIX MECTOPOXKACHUH
MJK.01.01. PazpaboTka He(TSHBIX U Ta30BBIX 291 194 74 20 97
MECTOPOXKICHUI
Tema 1.3akoHOMEpPHOCTH (POPMHUPOBAHHUS 96 64 26 3
CTPYKTYpbI MaTepHajioB
Tema 2. l'eomorus 12 8 8 4
Tema 3. ®usmka miacra 48 32 12 20 16
Tema 4. PazpaboTka HEQTIHBIX U Ta30BBIX 45
MECTOPOKIAECHUHN 135 90 28
MJK.01.02. Dkcruryaraust HeQTIHBIX U 522 348 123 50 174
T'a30BbIX MECTOPOXKACHUH
Tema 5. COop ¥ MOATOTOBKA CKBaKHHHOM 129 36 44 43
POAYKIMH
Tema 6. ABToMaTu3aIys MIPOU3BOJCTBEHHBIX 114 76 36 50 38
IIPOIIECCOB
Tema 7. Oxcrmyaraiuss He(QTSIHBIX U Ta30BBIX 279 186 53 93
CKB)KUH
Y4yeOHasi npaKkTUKA 144
IIpou3BoacTBEHHAs IPAKTHKA 144
Bcero: 1101 542 197 271




3.2. Conep:xanue o0yueHus no npodeccuonaabuomy monyJaro (I1M)

HammenoBaHue pa3znenos Cozeprkanue yueOHOro Marepuaia, J1aboparopHble padoThl M TPAKTHYECKHUE 3aHATHSI, CAMOCTOSITENIbHAs padoTa 00ydJaroIuxcs, O0bem | YpoBeHb
po¢eCCHOHATFHOTO KypcoBas paboTa 4acoB OCBOCHUS
monyns (IIM),
MEKANCIMTUTMHAPHBIX
kypco (MJIK) u Tem
1 2 3 4
IIM 1. IIpoBeaeHue
TEeXHOJIOTHYeCKUX 813
npoueccoB pa3padoTKH U
IKCIUTyaTanuu HeTAHBIX
¥ Ta30BBIX
MeCTOPOKAeHUI
M/IK 01.01. Pa3zpaborka 291
He(TSIHBIX M ra30BbIX
MeCTOPOXKICHU I
Tema 1.3akonomepHOCTH
(¢popmMupoBaHus 96
CTPYKTYPHI MaTepHaJIoB
1. DOu3UKO-XUMHYECKHE 3AKOHOMEPHOCTH (OPMHPOBAHNS CTPYKTYPhI MATCPHAIOB 12/8/8
CrpoeHre MEeTaIlIOoB. 12 2
Kpucramnmmyeckoe crpoeHHe MeTaioB. THIIBI KPHCTAUIMYECKHX PEHIETOK METAIOB. AHW30TPONUS. AJUIOTPOITHS
(momuMopdu3M). AJUTOTponHYecKkne BHIOM3MEHEHHMs >kene3a. Kpucrammmsamust MeramioB. PeanpHoe cTpoenue
METAJUTMYECKUX KPUCTAIIOB. METO/bI UCCIIEA0BaHUS KPUCTAIJIOB
CBolicTBa METAUIOB U MEXaHUYECKHE HCIIBITAHUSL.
Krnaccudukaiuss cBOHCTB KOHCTPYKIIMOHHBIX MaTepuanioB. MexaHWdYecKue W TEXHOJIOTHMYeCKHe CBoWcTBa. VcmbiTanne
Ha pacTsHKEHUE, TBEPIOCTh, YAAPHYIO BA3KOCTh, YCTAIOCTh (BBIHOCIHBOCTE).
Teopus cmmaBoB. [loHsATHE O crTaBe Kak O CJIOKHOM BemiecTBe. CriocoObl momydeHust criiaBoB. KommoHeHT, ¢asa,
cucrtemMa. Tumbl CIUIaBOB. TWIIOBBIE IHarpaMMbl COCTOSIHHSI IBYXKOMIIOHEHTHBIX cuCTeéM. [loHSTHE O BTOPHUYHOM
KPHUCTAJUTN3AINH.
JlmarpamMma COCTOSTHHS JKeNIE€30yIIIEPOJUCTHIX CIIJIABOB.
ITocTpoenue u aHanu3 ynpoueHHoH auarpammsl «OKeneso-tiemeHTuT». CTpYKTYpHBIE cocTaBistomue. [IpeBpamenus B
CTAJISIX M UyryHax IIPH HarpeBaHUM U oxJaxaeHuH. [Ipakruueckoe npumenenue quarpammel Fe - Fe ;C.
TepMmudeckas 1 XUMHKO-TepMHUYECcKasi 00paboTKa CTalu.
Bunbl tepmuueckoil 0OpaOOTKH: OTXKHI, 3aKalika, OTIIyCK cTaid. Tepmuueckas oOpaborka cramu. [ToBepxHOCTHas
3aKajika cTajgn. Buapl XUMHUKO-TEpMIYECKOH 00pabOTKH CTaJIH.
IIpaxtraeckas padora Ne 1.1 [TocTpoeHue quarpaMMBI COCTOSIHUS 110 KPUBBIM OXJIAKICHHUS CIIABOB. 2 2
Jlaboparopnas padora Ne 1.1 OnpeneneHne MeXaHHYECKHX CBOWCTB MaTrepHaioB (MCIIBITAaHHUE HA PACTSDKCHHUE). 2
Jlaboparopnas pabdora Ne 1.2 Onpeznenenne TBeprocTr odpasna Matepuana Mmerogamu Poksemia u bpurers. 2
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Jlaboparopnast padora Ne 1.3 M3ydeHue CTPYKTYpbI CTAJIM [OCIE TEPMUIECKO 00pabOTKH.

CamocrosrensHas padota Nel.l Odopmnenue pacuerHoi yactu Ji/p Ne 1.1

CamocrosrenbHas padota Nel.2 Odopmienue pacueTHoit yactu j/p Ne 1.2

CamocrostensHas padora Nel.3 [TonroroBka k 3amute  1/p Nel.l

CamocrosrenbHas padota Nel.4 Odopmienue pacueTHoit yactu j1/p Nel.3

NS I O N IS \O R B O 3 I \S)

MaTepna.ubl NPpUMEHAECMbIC B MAIIMHOCTPOCHUHN M l'[pﬂﬁopOCTpOeHl/ll/l

18/16/19

Uyrynsl. [IpenensHbiii u nutelinble yyrynsl. Kitaccudukanus mTuTeHBIX YyryHOB 110 (hopMe U pazMepam rpaduToBbIX
BkitoueHni. Ilomydenue ceporo, MOAHM(PUIMPOBAHHOTO, BBICOKOIPOYHOTO MW KOBKOTO UYYT'YHOB, WX MapKHpOBKa IO
I'OCTy u npumepsl IpuMeHeHHs B He(TIHOW U Ta30BOM MPOMBIIIIIEHHOCTH.

Knaccudukarmms craneit. Kiaccuduxkanus craneil mo XHUMHIECKOMY COCTaBY, Ha3HAYCHUIO, KAYeCTBY M XapakTepy
IpH pasiuBKe. Biusaue Hem30eKHBIX MpUMeceil Ha cBOICTBa cTajeil. MapKHpOBKa yIIEPOTUCTBIX KOHCTPYKIIMOHHBIX
craneii mo 'OCTy. CpoiicTBa M HpHUMepbl NPUMEHEHHs YIIEPOAUCTBIX cTaned. IloHsATHE O JIerupoBaHHOM CTau.
BnusiHuE NEerHpyIOIMX 3JIEMEHTOB Ha CTPYKTYPY, CBOWCTBa M TepMHUECKylo 00paborky craneid. Kitaccubuxars
JITUPOBAHHBIX CTajlell M0 Ha3HAYeHUIO, KAUeCTBY, KOJUUECTBY JIETHPYIOLINX 3IEMEHTOB. MapKUpOBKa JETHPOBAHHBIX
craneii mo I'OCTy. Brictpopexymue cranu. I[IpuMeHeHHE JETUPOBAHHBIX CTaJlel Ui JeTaneii OypoBOro u
HeTerazornpoMbICIOBOr0 000pyIoBaHus. MapkupoBka TpyO HEQTSHOrO COpTaMEHTa MO TPYyIIaM MPOYHOCTH.

CruiaBbl LBETHBIX MeTaiuioB. OOIIMe CBeJeHUs 0 IBETHBIX MeTayiax Kiaccudukanus cruilaBoB LBETHBIX METAIIOB
[0 OCHOBE cIuIaBa M cBoiicTBaM. CocTaB, KimaccH(UKAIMs, MapKUPOBKA M OONACTH NMPHUMEHEHHS CIUIABOB HAa OCHOBE
MEIH, AIOMHUHUS, THTaHa ¥ aHTU(QPUKIMOHHBIX CIUIABOB /I JeTaneil OypoBOro M HE(TEra3ornpoMbICIOBOTO
000pynOBaHUSL.

WHcTpyMeHTanbHble MaTepuanbel. Marepuansl A PEXYIIUX HHCTPYMEHTOB: YIIEPOJUCTBIE CTally,
HHU3KOJIETUPOBAHHBIE CTallM, OBICTPOPEXKYILUE CTANHU, CIIEYCHHBIE TBEP/bIC CIUIABBI, CBEPXTBEpPAbIC MaTepUallbl, CTaJIH
JUIS U3MEPUTENBHBIX MHCTPYMEHTOB.

Marepuais! ¢ ocoObiMu (pr3ndecKuMH cBoiicTBamu. OOme cBeAeHUS O (peppoMarHeTHKax. MarHUTHO-MSTKHE
Marepuanbl. HH3KOUaCTOTHBIE MAarHUTO-MSTKHE Marepuanbl. BBICOKOKaYeCTBEHHBIE MAarHUTO-MATKHE MaTepHabl.
Marepuansl co CeUaTbHBIMA MarHUTHBIME CBOMCTBaMH. MarHuTo-TBEpAbIC MaTepHaibl: O0IINe TPEOOBAHUS; JINTHIE
MaTepHabl, OPOIIKOBBIE MAaTEPUAIIBI, 1EPOPMHUPYEMBIE CIIIABHI.

Kopposust MeramioB 1 Meps! 00ps0bI ¢ Hell. CymHOCTh Koppo3un MeTaiuioB. Kiraccudukanus BUI0B KOPpO3uu 1
KOPPO3UOHHBIX pa3pylieHHH. CyIHOCTb JMEKTPOXUMHUECKON U XMMUYECKOM  Koppo3uu. BenuumHa © CKOPOCTB
koppo3uu. CrocoObl 3alllMThl METAIJIOB OT KOPPO3MHM: JJIEKTPUUYECKHE, XMMHYEcKHe, MexaHndeckue. OcoOeHHOCTH
KOPPO3MOHHBIX U KaBUTALMOHHO-KOPPO3UOHHBIX pa3pylieHHH OypoBOro W He(TerasornpoMbICIOBOrO 000pYyIOBaHHS B
Pa3NUYHBIX KIMMAaTHYECKUX PETHOHAX, B YCIOBUAX HU3KHUX TEMIEpaTyp; METOBI 3aIUTHI OT KOPPO3UH.

Kiaccudukanust crpoutensHbix MarepuaioB. CTpoHUTeNbHbIE MaTepHaibl, X KJIacCU(HKAIMs, CBOICTBa,
JIOCTOMHCTBA M HENOCTAarku, npuMeHeHHe. [lmactmacchl. IIpocTele W TepMOMIACTUYHBIE IUIACTMACCHI: TOJUATHIIEH,
MOJUCTUPOJI, TOIMXJIOPBUHII, (GTOpoIutacTel U Ap. CII0XKHBIE IUIACTMACCHI: T'€THHAKC, TEKCTONUT, CTCKJIOTEKCTONUT.
Kayuyk, nponiecc Bynkannzanmu. PesunoBsle Marepuansl. CoctaB U oOmue cBolicTBa crekia. CHTauIb, CTPYKTYpa H
nprMeHeHune. JIpeBecuHa, €€ OCHOBHBIE CBOMCTBA, PA3HOBHIHOCTHU JIPEBECHBIX MATEPUAIIOB.
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IIpaktuueckas padora Ne 1.2 PacuudpoBka Mapok 4yrysa.




IIpaktuueckas padora Ne 1.3 PacmindpoBka Mapok CTajeii, MX MEXaHUIECKHE XapaKTEPUCTHKH.

IIpaktudeckas padora Ne 1.4 PacimudpoBka Mapok IBETHBIX CIUIABOB, ONIPENEICHIE UX CBOWCTB U IPUMEHEHHE

[MpakTnyeckas padora Ne 1.5 PacmmdpoBka Mapok HHCTPYMEHTAJIBHBIX CTallel

I[Mpaktrueckast pabora Ne 1.6 OnpenesnieHue CBONCTB OJMMEPHBIX MaTepHalioB

Jlaboparopnas padora Ne 1.4 Onpenenenre 0OCHOBHBIX CBOMCTB UyTyHa.

JlaboparopHast pabota Ne 1.5 M3yueHme CTPYKTYpHI U CBOHCTB JIETHPOBAHHBIX CTaIeH

Jlaboparopnast padora Ne 1.6 HcciienoBanue pexylux CBOUCTB MHCTPYMEHTAIbHBIX MaTepHUajoB.

CamocrosrensHas padota Nel.5 IToarotoBka k 3amute  11/p Nel.2

CamocrostensHas padora Nel.6 CocraBnenue Tadbnuipl « Buiasl ayryHa

N N N N N N N N N

CamocrostensHas padora Nel.7 CocraBnenue tadbnuipl «Kiaccupukaius yriepoaucTbiX cTajien)

—

CamoctostensHas padora Nel.8 [TonroroBka k 3amute  1/p Nel.3

CamocrosrensHas padora Ne1.9 CocrapieHHe OITOPHOTO KOHCIEKTa «ABTOMATHBIE CTAJIH

CamocrosrtenbHas padota Nel.10 [ToaroroBka cooOmieHus ¢ npe3eHTauei mo teme «[{BeTHbIe METaILTBI U CIUTABEBIY

CamocrostensHas padora Nel.11 [TonroroBka k 3amute  1/p Nel.4

CamocrosrensHas padora Nel.12 Odopmienne pacuérHoit yactu j1/p Ne 1.6

CamoctostensHas padora Nel.13 CocraBieHne OopHOTo KOHCIIEKTa o TeMe «JKaponpodHbie u KapocToiKne
Mareprajb»

— N NN =N
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CamocrosarensHas padota Nel.14 TloaroroBka k 3amure  1/p Nel.5

—

CamocrostensHas padora Nel.15 IMoaroroeka k 3ammre  1/p Nel.6

CamocrostensHas padora Nel.16 TlonroroBka cooOuieHus ¢ npe3eHTaiuei no reme «CTpOUTENbHBIC MaTepHaIbl»

CamocrosrensHas padora Nel.17 Cocrasnenue tabmuibl «Kiaccngukaryst miacrMace)

[N I O3 I (O I\

OCHOBBI TEXHOJIOTHYECKUX METOI0B 00pPad0TKH MaTepUAasioB

8/2/5

JIuTeitHoe Mpou3BOACTBO.

CoBpeMeHHOE COCTOSHHUE, MECTO M 3HAYEHUE JIMTSHHOTO MMPOM3BOAICTBA B MaMHOCTpoeHNH. Kimaccnukanus criocodos
W3TOTOBIICHHSI OTIIMBOK. TE€XHOJOTHYECKHH IPOLEeCC IONYYeHHs OTIMBKH B Pa30BOW IECYAHO-IIIMHUCTON Qopme.
CyIHOCTh M TEXHUKO-9KOHOMHYECKHE TTOKA3aTeIN CHEIHaTbHBIX BUJIOB JHUThS. [lpumepsl mznenuit s HedTsIHOW 1

ra3oBoi MPOMBIIIIJIICHHOCTH.
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O0paboTKa METAIOB ABJICHUCM.
CoBpeMEHHOE COCTOSHHE, MECTO M poiib OOpabOTKH HaBICHWEM JUIA IOJyYeHHs 3aroTOBOK B MAIIMHOCTPOCHHHU.
Knaccudukarms BHIOB TONMydeHHS 3aroTOBOK B MammmHOCTpoeHuH. Kiaccupukaruss BUIOB 00paOOTKH TaBICHHEM.
Bnusiaue o0paboTKM aBiIieHWEM Ha CTPYKTYPY W CBOWCTBAa METAIIOB. XOJORHAs M ropsdas oOpabOTKa IaBIEHHEM.
IpokarHoe mpon3BoacTBO. CyIIHOCTH mpouecca, KiaccHu(UKaMs MPOIYKIHMH MPOKATHBIX cTaHOB. Cxema mporecca
MOJNIYYeHUsI CBapHBIX W OecumioBHBIX TpyO. [lomydeHwe W xapakTepucThka TpyO0 HedTsHOro copramenta. Cxema
npouecca, 00OpyIOBaHHE, WHCTPYMEHT M NPOAYKIHMS IIPOLECCOB BOJOYCHHUS, IPECCOBAHUS, CBOOOJHOM KOBKH,
0OBEMHOM W JIUCTOBOW IMITAMIOBKH. [IporpeccuBHbIE METObI TOJNYYCHHUS] MOKOBOK M 3aroToBOK . CHHPTOBBIC JaKU
MOJUTYPbI, HUTPOJIAKU, aHTUKOPPO3UOHHBIE JIAKU Ha OCHOBE OMTyMa U IeKa; X CBOIMCTBA U 001aCTh NPUMEHEHUS
Capka, naiika U TepMHUYeCKasi pe3Ka MeTajlia.

CoBpeMEHHOE COCTOSHHE, MECTO U 3Ha4eHHWe CBapo4yHOro mpousBoxcTBa. CymHOCTH mpolecca CBapKd H
knaccudukanms ee BHAOB. Knaccudukamms cBapHBIX COEIMHEHMH M WX YCJIOBHBIE oOo3HaueHus. IloHstne o
cBapuBaeMocTd. CBapHBaeMOCTh HE(TEIPOMBICIOBBIX TPYO pasHBIX Iyl HpodHocTH. OOOpymoBaHME ITOCTa, BBIOOP
peXMMa M TEXHOJOTMH Ipollecca pPY4YHOW JyroBOM M Ta3oBoil cBapku. IloHstne 00 aBrOMarHyeckol JJyroBOH,
KOHTAKTHOHM, O3JIEKTPOLIAaKOBOM CBapKe M CBapke B CpeAe 3aluTHBIX ra3oB. CyIIHOCTb, BHJIBl M TEXHOJIOTHS
TepMHYECKON pe3ku MeTaioB. CyIIHOCTh, 00J1aCTh IPUMEHEHHsI, 000PY/I0BaHHE, HHCTPYMEHT M MaTepHalibl JJIs MaiiKu
METaJLIOB.

Jlaboparopnast padora Ne 1.7 OrmpenenieHue Ka4ecTBa CBAPHOIO II1BA 2 2
CamocrosrenpHas padora Ne 1.18 Odopmienune pacueTHoit yactu i/p Ne 1.7 1 2
CamoctostensHas padora Ne 1.19 Cocrasnenue onopHoro koHcnekTa «CrnocoObl H3TOTOBICHHUS OTIINBOKY 1 2
CamocrostenpHas padota Ne 1.20 CocrapneHne omopHOTro KOHCIeKTa «Buabl 00paboTku JaBIeHHEM) 1 2
CamocrostensHas padora Ne 1.21 Cocrapnenue tabmuupl «Kinaccudukanus MeTauIopekKyIIUX CTAHKOBY 2 2
Tema 2. I'eosnorust 12
IIpaktuueckas padora Ne 2.1 OnpeneneHue macToBOrO U MPUBEICHHOTO IIACTOBOTO JAaBJICHHUS 2 2
IIpaktrueckas padora Ne 2.2 ITocTpoenue kapTsl n300ap 2
[MpakTryeckas padbora Ne 2.3 Ompexnenenue 3pheKTUBHOCTH peXUMOB paboThl 3ajiexeld He)TH U raza 4
CamocrosiTesibHAs pa00oTa NPH U3yYEHUH TeMbI 2: 4
IToaroroBka K 3anmute mpakTHdeckux pador Ne 2.1-2.3
Tema 3. ®u3uka njacra 48
1. Du3nyecKre CBOMCTBA FOPHBIX MOPOA-KOJIEKTOPOB 18
I'panynoMeTrpudeckuii cocTaB, HOPUCTOCTh, TPOHUIIAEMOCTh, HACBIIIEHHOCTD, Y/CJIbHAs IOBEPXHOCTH TOPHBIX OO/, 6 2
MexaHHuECKHE U TEMIOBbIE CBOWCTBA TOPHBIX MTOPOJ
IIpaxktryeckass pabdora Ne 3.1 Ompenenenue rpaHyIOMETPUIECKOTO COCTaBa TOPHBIX IOPOJ 2
IIpaktrueckass pabora Ne 3.2 Ompenenenne ko3 dunreHToB HedTe-Bo0-1 Fa30HACHIIIIEHHOCTH TTOPOJL 4
IIpaktudeckas padora Ne 3.3 OmpeneneHue MOPUCTOCTH U MTPOHUIIAEMOCTH TOPHBIX MTOPOT 4
[TpakTnueckas padora Ne 3.4 Pacuer ¢pu3mueckux CBOWCTB KapOOHATHBIX MTOPOJL 2
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2 CBoiicTBa IJIACTOBBIX )KHAKOCTEH 1 ra3oB 4
OH3MKO-XUMHUYECKHE CBOWCTBA HE(YTH, PU3NKO-XUMHUIECKNE CBOHCTBA ra3a, PU3UKO-XUMHYECKHE CBOMCTBA INIACTOBBIX 4
BO/I.

3 da3oBble COCTOSTHUSI YIVIEBOTOPOAHBIX CHCTEM 6
®Da30BbIC COCTOSHNS OTHOKOMIIOHEHTHBIX CHCTEM, (pa30BBIE COCTOSHNSI MHOTOKOMITOHCHTHBIX CHCTEM, (Da30BbIC 6
TIepexo/pl, paBHOBeCHE (ha3, PETPOTPaaHbIC SIBICHUSL.

4 MoJieky/ISIpHO-IIOBEPXHOCTHBIE CBOMCTBA 4
HOBerHOCTHOC HarspkeHue. CMaurBaHuE U KpaeBoﬁ YroJj CMadyrMBaHUs, KAlTUJIJIAPHBIC ABJICHUA 4
CamocTosiTesibHAs paGoTa P U3yYeHHH TeMbI 3: 16
IToaroroBka k 3amure npakTudeckux pador Ne 3.1- 3.4
Cocrasnenne Tabnuiel «CBoiicTBa He(TH U raza MectopoxkaeHuit Hedreroranckoro pernonay
Cocrasnenue rpadukoB (a30BbIX MEPEXOIOB YIIIEBOAOPOAHBIX CUCTEM
IToaroroBka cooOIIeHUH ¢ Mpe3eHTalUIMHU 110 TeMe «MoJIeKylIIpHO-IIOBEpPXHOCTHbIE CBOMCTRAY

Tema 4.
Pa3pa0oTka He(pTAHBIX 1 135
ra3oBbIX MeCTOPOKIACHU

1. Pa3pa6orka HeQTAHBIX, Fa30BbIX U FA30KOHICHCATHBIX MECTOPOKIACHHUIH 14
OO0beKT pa3paboTKH, YCIOBUS 00hETUHEHHS TIIACTOB B O0BEKT pa3pabOTKH. 14
[TonsTre 0 cucteme paspaboTku u e€ mapamerpax. Cragun pa3paboTKu HE(PTSHOTO MECTOPOXKICHUSI.

Knaccudukarms cucrem pa3paboTku. PannonanbpHas ciucteMa pa3padOoTKH.

OcobeHHOCTH pa3pabOTKU ra30BbIX U ra30KOH/IEHCATHBIX MECTOPOXKICHHUH.

OO1mye NpUHIMIBI IPOSKTHPOBAHUS pa3paboTKU. AHAIN3, KOHTPOJIb U PETYIUPOBAHKE Mpoliecca pa3paboTKy.
OxpaHa OKpYXKaroIeil cpepl U HEIp MPH pa3paboTKe He(TAHBIX U ra30BBIX MECTOPOXKACHUI. Bpenubie BelecTa B
HeTSHOH 1 ra30BoH NPOMBIIUICHHOCTH. DKOJIOTHYECKast XapaKTepHCTHKA HeTerazomo0bIBarONIero MPOU3BOICTBA

2. HccnenoBanue He)TAHBIX M Fa30BbIX CKBA’KUH U NJ1ACTOB 16
Lenun, 3ama4un W BUABI MCCIIENOBAaHMS CKBRXUH M IUIACTOB. [ MAPOAMHAMHUYECKHE HCCIIEJOBAaHMS CKBOKUH Ha 8
YCTQHOBUBIIMXCS W HEYCTAHOBHMBLIMXCSl PEKMMaX: TEXHOJOTUS M TOPSIOK NPOBEICHUS, IOJydaeMble pPe3YJbTaThl.
OOpaboTka pe3ynbraroB uccienoBaHuii. OO0opynoBaHHe Ul HCCIENOBaHMs CKBaXMH. lcciemoBaHue ra3oBbIX H
Har"HeTarcjiabHbIX CKBAXKHH.

IIpaktryeckas pabora Ne 4.1 OmnpeneneHrne XapaKTEPUCTHK MpPHU3a0OHHON 30HBI CKBaXXHWHBI IO pe3ylbTaTam 4
WCCJIEZIOBAHUI HA YCTAaHOBUBIINXCS PEXMMaX

[Ipaktnueckass pabora Ne 4.2 OrmpezneneHue XapakTEpUCTHK IPHU3a00MHONW 30HBI CKBaKHHBI 110 pE3ylIbTaram 4
WCCIIE0BaHNI Ha HEYCTAaHOBHMBIINXCS PEKHMMaX

3 Metonbl BO3IeiicTBHS Ha mJacT: mnoaaep:xkanue miaacroporo napiaeHusi (IIII) m ™meroabl yBeuveHUs 40
Hepreornaun (MYH) niacroB
Knaccudukamms u HasHa4eHHE METOJOB BO3ICHCTBUS Ha IUIAcThl. YcimoBus 3¢dekrtuBHoro npmmenenus III1]1. 20

Texnomormueckne cxeMbl BopocHaOxeHus cucrtemsl III1JI. Bribop m pacmoiokeHre HarHeTaTeNbHBIX CKBa)KHH.
TpeboBanus k HarHeTaemoil Bome. Mcrounmkm BomocHaOxkeHus. [loarotoBka Bombr mist III1/1. Kontpons kauecTBa
HarHeTaeMoi Boasl. OcHOBHOE oOopynoBanue cucteMsl [111/]: HacOCHBIE CTaHIIMU, OYUCTHEIC COOPYKCHHUS, Pe3ePBYapHI,
CHCTEMa BOJIOBOJIOB, HATHETAaTENIbHbIE CKBAKUHBIL.
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[Tousitue o Hedreornade mactoB. [eonoro-mpomeicioBeie yciioBuss npumeHeHuss MYH — mmacroB. OcHoBHas
knaccupukanmst MYH.

TI'moponmaamMudeckne MYH: mukimdeckoe 3aBOAHEHHE; METO IEPEMEHBI (PIIIBTPAIMOHHBIX TIOTOKOB; (hOPCHPOBAHHBIN
0TOOp; CO3/1aHNE BBHICOKHX JIaBJICHNI HarHETaHMS.

Ousuko-xumuueckue MYH: 3aBogHeHue pactBopamu nomumepos, ITAB, menodeii;

3aBOJIHEHHE C  YIIEKUCIOTOW; 3aBOJHEHHME MHILEUIIPHBIMU  PacTBOpaMM; CEPHOKUCIOTHOE  3aBOJHEHHUE;
MHKPOOHOJIOTMYECKOE 3aBOIHEHHE.

I'azoBele MYH: 3akauka ra3za BEICOKOTO JIaBJICHHS, BOAOTa30BOC BO3ICHCTBHUE.

BubpoceiicMuueckoe BO3A€HCTBHE Ha IIACT.

TermmoBele MVYH: 3akauka TEIIOHOCHTENEH B IUIACT; CO3JaHUE BHYTPHUIUIACTOBOIO ABMXKYILIETOCS O4ara TOPEHUs
(BAOD).

[Ipaktrueckass pabora Ne 4.3 Pacuer npoioinKUTeIbHOCTH pa3paboTKy HeQTIHON 3alIeKu

IIpaktundeckas pabora Ne 4.4 Ompenenenre 00beMOB 3aKauKH BOIIBI U KOTUYECTBA HATHETATEIBHBIX CKBOKUH

[Ipaktrueckas pabora Ne 4.5 OnpeneneHre NPUEMHCTOCTH HATHETATEIBHBIX CKBAKUH

IIpaktudeckas pabora Ne 4.6 Ilpoektupoanue BJIOI

IIpaktrueckass pabora Ne 4.7 Pacuer mpOMBIIIEHHOTO Ipoliecca TEIUIOBOH 00paboTky  1utacra

IR EIENES

CamocTosiTeJIbHAs paGoTa NpH U3yYeHUH TeMbl 4:

IToaroToBka K 3amuTe MpakTUIeCcKuX padboT Ne 4.1-4.7

CocraBneHrne KapT U TpaQuKOB pa3padOTKH HEPTIHBIX MECTOPOKICHUH

IToxaroroska coobmieHnit ¢ mpe3eHTasIMu mo Teme «Pa3paboTka HEPTIHBIX M ra30BBIX MECTOPOKICHHUIT
Pemienue 3a1a4 o onpeAeIcHUIO MApaMeTPOB MPU3a00WHOM 30HBI IIIACTa

CocraneHne KiaacTepoB 1o teMe «lloamepanne mIacTOBOTO TABICHUS

Cocrasnenne tabmunpsl «Kpurepun Beioopa MYH ruiactoB»

Cocrasnenue xnacrepos «Knaccuguxanus MYH»

IToaroroBka coobuieHnii ¢ mpeseHTamsaMu o Teme «MYH mmactoB»

Oosi3aTesibHasi ayINTOPHAsi HATPY3Ka 10 KypcoBoii padore

20

CamocrosiTesibHAsA pa60Ta NPH BBINOJHEHHH KyPCOBOii padoThI:

CocraBieHne CTPYKTypbl KypCcOBOW paboThI

[Tonbop marepuana: paboTa ¢ MaTepualoM y4eOHHMKA, KOHCIIEKTOM JICKLMH, IONOJIHUTEIBHOHW JMTEpaTyphl, HMOHCK
nHpopmaruu B lHTEpHET

BeinonHeHne pacdetoB, opopMIICHHE, TOATOTOBKA K 3aIITE

10

IIpnmepHbIe TeMbI KYPCOBBIX padoT:

1. BamsHue QUIBTPAIIMIOHHO-€MKOCTHBIX CBOMCTB IOpPOJ-KOJJIEKTOPOB Ha BBIOOP CHUCTEMBI pa3paboTKu He(TSIHBIX
3anexeit

2. KonTponp 3a mporeccoM pa3pabOTKH HE(PTIHOrO MECTOPOXKICHUS  IyTEM HCCIIEAOBAHMS CKBAXHMH Ha
YCTaHOBHUBILIHMXCS PeXUMax (QuibTpanuu

V3mMeHeHHe MIacTOBOrO JIaBJIEHUS B Ipolecce pa3padoTKu HE(TSIHOTO MECTOPOXKICHHUS

Pa3paboTka MecTOpOXICHHI BI3KOH HePTH

Pa3paboTtka MecTOpOXIEeHHI ¢ IMPUMEHEHHEM MUKPOOHOIOTHIECKOTO BO3ACHCTBHUS HA TUIACT

TepMoanHaMUYECKUE UCCIIEAOBAHUS CKBOKUH TPH pa3padOTKe HEPTIHBIX MECTOPOXKICHNH

[TpoekTrpoBanue pa3padboTKu HEPTSHBIX MECTOPOXKICHUH

Nk w
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8. BbIOOp ceTkn HarHeTareNnbHBIX CKBAXKHH IPH pa3paboTKe HEPTIHBIX MECTOPOKICHUI

9. BimsHIE Mpr3aboWHON 30HBI HA MPOAYKTUBHOCTH CKBKUH MIPH Pa3paboTKe HEPTAHBIX MECTOPOKICHHHA

10. Bausxue MONEKYISIPHO-IIOBEPXHOCTHBIX SBICHUH B NMPOXYKTUBHOM IUIACTE€ Ha TIPOIECC Pa3pabOTKH 3asIeKeH
HedTH

11. IlpuMeHeHHe HeCTalMOHApHOTO 3aBOIHEHUS HPH Pa3padOTKe HE(TSIHBIX MECTOPOXKICHUH

12. Pa3paboTka HEPTSHBIX MECTOPOXKACHUH C MPUMEHEHNEM 3aBOJHEHHS IIJIACTOB

13. Pa3paboTka HEPTSIHBIX MECTOPOXKACHHI C IPUMEHEHNEM (DOPCHPOBAHHOTO OTOOpa >KUAKOCTH

14. TIpoexTHpoBaHHUE MPOIECCa BHYTPUILIACTOBOTO TOPEHHUS P pa3paboTke HeYTIHBIX MECTOPOXKICHUI

15. Pa3paborka ra3oHe(TSHBIX 3alie)Keld C IPUMEHEHnEM 0apbepHOTO 3aBOJJHEHHS

16. InHamMuKka moKaszaresed mpu pa3paboTke HEPTSIHBIX MECTOPOXKICHHUN

17. Bansare XUMHUYECKOTO COCTaBa U CBOMCTB HE(TH Ha BHIOOpP CHCTEMBI pa3paboTKu HEPTSIHOTO MECTOPOKACHHUS

18. CraguitHOCTH Ipornecca pa3paboTKH 3ayIeked HedTH

19. Omnpenenenne Koau4yecTBa BOABI M INPUEMHUCTOCTH HAarHETAaTENIbHBIX CKBAXKHH HpH pa3paboTke HEeDTSIHBIX
MECTOPOXKICHHUH C TPUMEHEHHEM 3aBOHEHHS TIaCTOB

20. OcoOeHHOCTH Pa3pabOTKH MECTOPOXKICHNH XaHThI-MaHCHIICKOTO aBTOHOMHOT'O OKpyTa

21. JlebuToMeTpuveCcKUe NCCICIOBAHMUS CKBAXKUH MPU pa3paboTke HEPTIHBIX MECTOPOXKACHHUN

22. Pa3paboTka HEPTIHBIX MECTOPOXKICHHUIA C MPUMEHEHHEM IOJTMMEPHOTO 3aBOTHCHHUS

23. Pa3zpaboTka HEQTAHBIX MECTOPOXKICHHIA C IIPIMEHEHIEM BOJTHOBOTO BO3/ICHCTBUS Ha TTACT

24. PeareHTHO-aKTHBAIIMOHHOE BO3JEHCTBHE HA TUIACT MPH pa3paboTke HEPTAHBIX 3aJIeKel

25. IlapoTteruioBoe BO3/IEHCTBHE HA TUTACT MPH JOOBIYE BHICOKOBSI3KOMH HE(TH

26. XoIogHbIe CITOCOOBI TOOBIYH TSHKEIOH HeTH

27. BnusiHUE SHEPreTUYEeCKON XapaKTepHCTHKH 3aiexell HedTH Ha BEIOOp CUCTEMBI pa3paboTKu

28. Kontpoins 3a pa3paboTKoi HEPTIHBIX MECTOPOXKIICHUH C IIOMOIIBIO KapT n3o00ap

29. OrmpenencHue MaBiCHHsS HArHETaHUS BOABI NPH pa3paboTKe HEMTIHBIX MECTOPOKICHHN C MPUMEHCHHEM
3aBOJIHEHHSI [JIACTOB

30. Pa3paboTka HEDTSIHBIX MECTOPOXKICHHUH C TPUMEHEHNEM TIOAEeP KaHMUS IIACTOBOTO JIABJICHU ITyTEM 3aKauKy rasa

MJK 01.02. 522

Ikcmryaranust He(pTAHBIX

Y ra30BbIX

MeCTOPOXKACHU I

Tema 5. Coop u

NMOATOTOBKA CKBAKUHHOMN 129

NPOAYKIHH
Hedrsaubie smybcun 4
OO6pa3oBaHue HE(PTSIHBIX SMYIbCHI, MX TUMBI M CBOWCTBA. YCTOHYMBOCTD HE(PTAHBIX AMYIBCHH M HMX CTapeHHE. 4
OCHOBHBIE METOIbl Pa3pyIICHHs HEPTSHBIX SMYJIbCUH. JeaMynbraropsl it pa3pyllieHHss HEQTSHBIX SMYIbCUH, HX
KJaccuQuKarys.
IIpombIci0Basi MOATOTOBKA CKBAKUHHON MPOAYKIUH 14
Jerazanns vedtrn. Haznauenue u knaccudukanys HedTera3oBeIX cenapaTopos. 4

ObecconmuBanne W 00OE3BOXKMBaHHME  HE(PTH:  XOJNOMHBIA  OTCTOH,  HEeHTpudyrupoBanue,  (GuiIbTpanus,
JNEKTPOAECTUAPUPOBAHHE, TEPMOXUMHUECKOE BO3JICHCTBUE.
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Crabunuszanuus HeTH.

IIpaktrueckoe 3amanue Ne 5.1 CocraBienue cxeM He(TEra3oBBIX CENAapaTopoB

[Ipaktuueckas pabora Ne 5.2 BeiOop oNTHMaNIBHOTO YKCIIa CTYIICHEH Cernapainuu

OcHoBHOe 000py10BaHHEe CHCTeMbI c00pa M MOATOTOBKH cKBaxMHHOI npoxykuuu (CIICIT)

32

OcHoBHBIE TpeOOBaHusl, IpebsBIsieMble K mpoekram odycrpoiicTBa cucrem CIICII. IIpuHimnuanbpHas cxema CHCTEMBI
cOopa 1 TTOATOTOBKM CKB)KWHHOM MPOAYKIIHH.

3amep CKBaXXWHHOM MPOIYKIMH, METOIBI 3aMEPa M THITbI 3aMEPHBIX YCTaHOBOK.

CxeMa 1 0OCHOBHOE 00opymoBaHue noxuMHoi HacocHoH cranimn (JJHC). O6cmyxusanue JJHC.

TexHoMOrMUECKNH Tporecc 1 000pyI0BaHUE YCTAHOBOK IpeaBapuTenbHoro copoca Bozsl (YIICB).

TexHOIOTHYECKUI TpoIiece U 000pyIOBaHUE YCTAHOBKU KOMILIEKCHOM moaroroBku HedTu (YKITH).

O6opynoBanue cucrems! TIT1/1: cxema OYMCTKH ¥ IIOATOTOBKM 3aKaYMBAaEMOM B IUIACT BOJBI (pe3epByapbl-OTCTOMHUKY).
BrounbIie KycTOBBIE HACOCHBIE CTAHILIMU M BOJOPACIIPEIeTUTEIbHEBIC OaTapeu.

Hasnauenue u Buzpl pezepByapoB. O0opynoBaHue cTallbHBIX pe3epByapoB. [IpenoTBpalieHue noTepb Jerkux Gppaxuuit
He(TH TIPH XpaHCHWH B pe3epByapax. 3aMep TOBapHOH HeTH B pe3epByapax. 3amIuTa pe3epByapoB OT KOPPO3WH,
rpo303allUTa W IPOTHBONOXKAPHBIE MEPONPHUATHS. VI3MepeHne KOMM4ecTBa 1 ONpeeIeHIe KadecTBa TOBApHOH HEDTH.
[Topsinok mpoBeneHnst paboT Mpu coopykeHHH TpyOoorpoBoaoB. OnpeccoBka TpyOONIpOBOJOB. AKTHBHAs M ITACCHBHAs
3amuTa TpyoOonpoBoaoB OT Kopposu. IlpenynpexaeHne 3acopeHus TpyOOIpOBOJIOB M METOABI yIAICHHS OTIOKEHHH.

14

IIpaktuueckas padora Ne 5.3 OnpenerneHue CBOKCTB TOPHBIX MTOPOJ] ¥ TPYHTOB IPH COOPYKEHUH TPYOOIIPOBOIOB U
XPaHUIIHUII

IIpaxtryeckas padora Ne 5.4 PacueT moreps jerkux ¢ppakuuii HeTH Ipy XpaHEHUH €€ B pe3epByapax

IIpaktuueckoe 3aganue Ne 5.5 CocraBlieHUE CXEM OUYMCTKU U TIOATOTOBKU CTOYHBIX BOJI

Cucrembl c00pa CKBaKHHHOI MPOAYKIIHH

22

®dakropbl, BIMAIOLIME Ha BBIOOp cucTeMbl cOopa Hedru W raza. Buael cuctem cOopa: HaropHasi, ABYXTpyOHas
caMoTe4Hasl, BBICOKOHAIIOPHAs OHOTPYOHast. MIX TOCTOMHCTBA M HEIOCTATKH.

[TpuHIMNIMANbHBIE CXEMbl COBPEMEHHBIX CHUCTEM cOOpa M IOATOTOBKH CKBOXHMHHOW mpoaykuuu. Cucrema cbopa u
TPaHCIIOPTUPOBAHUS HEPTH HA MECTOPOXKIEHUAX 3anaHoi Cudupu.

[lytn nanmpHeHIIET0 COBEPIICHCTBOBAHMS CUCTEM cOopa He(TH u ra3a. CrcteMbl cOOpa BEICOKOBSA3KON M MapauHHCTON
HedTH. YHUQUIMPOBAHHBIC TEXHOJIOTHYECKHE CXEMbl KOMIUIEKCOB cOOpa M IOATOTOBKU CKBAXWHHON IPOXYKIMH, HX
Ha3Ha4YCHHE, BAPHAHTHI H PeKOMEHIAIMH 110 IPUMEHEHHIO.

10

[Ipaktrueckoe 3anstue Ne 5.6 CocraBieHne cxeM cOopa ¥ TpaHCIOPTHPOBaHUS HE()TH Ha MECTOPOXKACHHSIX 3ara HoN
Cubupu.

[paktuueckoe 3austue Ne 5.7 CocraBieHue cxeMbl YHUGUIIMPOBAHHONW CHUCTEMBI cOOpa He()TH U rasa

IIpaxrryeckoe 3amanue Ne 5.8 CocTaBieHne cxeM cOopa BEICOKOBS3KOM HEPTH

CﬁOp H IIOATOTOBKA CKBaKMHHOM MNPOAYKIUHA Ira30BbIX MeCTOI)O?KI[eHPIﬁ

10

Cuctembl cOopa raza. TpeOoBaHus, NMPEABABIsAEMbIE K MOATOTOBKE U TPAHCIOPTY ra3a Ha MpOMbICiax. Merojabl u
TEXHOJIOTHYECKUE CXEMBI IMOITrOTOBKY Tra3a. Cenaparopsl, MPUMEHSEMBIC HAa YCTAHOBKAX IMOITOTOBKH MPUPOIHOTO rasa.
Ocymika raza U BBIICTICHHE KOHAeHcaTa. OYHCTKA Ta3a OT CEpOBOIOpOAA M YITIEKHCIOro ras3a. [lom3eMHOEe XpaHEeHUE
raza. Onmopuzanus rasa.

[MpakTnueckoe 3ansarre Ne 5.9 CocraBineHue cxem cOopa M IOATOTOBKH rasza
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Oxpana oxpy:kamwuieil cpenbl Npu coope, TPAHCIOPTHPOBAHNHU U NMOATOTOBKE He()TH M raza

3arps3HeHUe OKPYXKAIOILel Cpeabl IIpH J00bIue, cOOpe U MOArOTOBKe HedTH 1 ra3a. MOHHTOPHHT 3arpssHeHus. OxpaHa
3eMEeJIbHBIX PECYpPCOB: METO/IbI yIAlleHHUs pa3inBoB HeTi. OXpaHa BOAHBIX PECYpPCOB: MPH YTUIN3AUH BOJIBI B CHCTEME
CIICII, cioco6b1 60pEOBI ¢ 3arpsi3HeHHEM BOAHBIX 00bekToB. OXpaHa arMocdepsbl.

CamocTosiTeJibHasi padoTa NP U3y4eHUH TeMbl 5:

OdopmiieHre, MOATOTOBKA K 3al[UTE MPAKTUUECKUX paboT U NpakTuieckux 3anatuii Ne 5.1-5.9

Pabora ¢ marepmanoM y4eOHHMKA, KOHCHEKTOM JIEKLHH, IOMOJHHUTENBHON JHNTEpaTypol, IMOUCK HH(popMmaruu B
Hurepner.

CocraBneHue IulaHa TeKCTa (BBIIUCKU U3 TEKCTa), KOHCIIEKTUPOBAHUE MaTepHUaa.

[ToaroroBka KOKIJIa10B, BRICTYIICHUH, COOOIIIEHHUH, pedepaToB IO TEME.

[ToaroroBka K TEKyLIEMy W MTOTOBOMY KOHTDOJIO (OTBETHl Ha KOHTPOJBHBIE BOIPOCHI, 0Oydaroliee TPEHUPOBOYHOE
TECTHPOBAHUE).

CocTaBiieHHe IEKTPOHHBIX NPE3EHTAINHN 110 TEME.

43

Tema 6. ABToOMaTH3anMs
MPOU3BOACTBEHHBIX
MPOIECCOB

114

OO0mue cBeieHust 00 M3MEPEHUSIX M M3MEPUTEJIBHBIX NPUOopax

10

Oo6ume moHATHSA 00 M3MepeHnsIX. MexmyHaponHas cuctema enuaui SI. Metonsr m3mepenwii. [lorpemrHoctr n3smMepeHnit
1 ICTOYHUKH UX TOSBICHUS. MeTOBI OIEHKH TOYHOCTH Pe3ylbTaToB HabmoneHuil. Beeaenne mompasok. Kiace
TOYHOCTH.

Meps! 1 u3mMepuTenbHble Tprbopsl. Kitaccndukanms n3mepurensHbIX TpuOopoB. MeTposornieckne XapakTepuCTUKU
npudopoB. [ToBepka padbounx npubGOpoB. BeIOOp M3MEPUTEIHHBIX IPUOOPOB

I[Mpaktiueckas padora Ne 6.1 O6GpaboTKa pe3yabTaToB MOBEPKH MPprOOPOB. BBeaeH e mompaBok.

IIpakTtrdeckas pabdorta Ne 6.2 Beibop nmprOopoB Uit M3MEPEHHS TTapaMeTPOB B Mporiecce HeTera3oqo0brdn

[Mpaktiyeckas pabora Ne 6.3 Pemrenue 3aa4 o BEIOOPY Kilacca TOYHOCTH MpHOOpa

TlocynapcTBenHasi cuctemMa npuoopos

T'ocynapcTBeHHas cucTeMa IPOMBIIUIEHHBIX TPUO0poB U cpeacT apromarusanuu (I'CIT). Xapakrepuctuku BeTBen
I"CII. ITpeobpazoBaremu I'CII

NN NN

Ipudops! 11t N13MepeHusi JaBIeHUs

=)

Poip n3mepsiemoro napameTpa B yrpasiIeHHH IpoleccaMy J0ObIYM HeTH U rasa.

OmnpeneneHue IaBjieHUs, €OUHULBI n3MepeHus. Kinaccudukanuss M XapaKTEpUCTHKHA NPUOOPOB Uil HU3MEPEHUs
JIaBJICHHUS.

JKuakocTHbIe, TOpIIHEBBIE, e OpMaIIOHHBIE, AIEKTpUIecKie mpeodpasoBarenu gapiaeHns. OcoOEHHOCTH H3MEPEHUS
JaBleHus B ckBakuHe. Kitaccudukanus nyOMHHBIX MAHOMETPOB. MaHOMETPBI ISl U3MEPEHNUS] JaBIICHUS B CKBKHHAX

N

Jlaboparopnas padora Ne 6.1 TToBepka mprOopoB [yt u3MepeHus AaBineHns. O0paboTka pe3yabTaToB OBEPKU

IIpuGops! 1ist H3MepeHNns TeMIIepaTyphI

Ponp u3MmepsieMoro mapamerpa B YIpaBJICHHH TEXHOJOTMYECKUM IpolieccoM ao0bunM Hedtu U raza. [lonstue o
TeMIleparype M TeMIeparypHbIX mikanax. Kimaccugukamus npuOOpoB Iuisi U3MEpEHUsl Temreparypbl. TepMOMeTps
pACIIUpPEHUsl,  MAaHOMETPHUYECKHE,  DJIEKTPHYECKHE  TEPMOMETPHI  CONPOTHBIEHHS,  TEPMOIIEKTPUUYECKHE
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mpeoOpa3oBareiy, UX YCTPOWCTBO U MPHHIIUI ACHCTBHS.

ITonsiTHEe 0 HEKOHTAKTHOM METOZEC M3MEpPEHHs TeMIeparypsl. [IupomMeTpsr.

OCOOCHHOCTH H3MEpEHUs] TeMIIepaTypbl B CKBaXMHAX. [IIyOMHHBIE TEPMOMETPHl C MECTHOH M JAWCTAaHIWOHHOW
perucrpaiyei nokazaHuu.

Jlaboparopnas pabora Ne 6.2 Mzyduenune npubopoB aist n3MepeHus temreparypsl. [loBepka TepmMoMeTpa COpOTHBICHUS

I/I3Mepe}me pacxoaa Bemecrea

Pons m3MepsiemMoro mapamerpa B YIpPaBICHHHM TEXHOJIOTMYECKUM IpoueccoM. OmpeneneHue KOIMYeCcTBa U pacxoza
BEIIIECTBA, eAMHMIBI n3MepeHns. Kimaccudukanus mpubopoB It U3MEPEHHs pacxona. V3MepeHne pacxoma METoaoM
MEPEMEHHOTO TIepenaa AaBiIeHus. YCTpoicTBO anpmanomerpa. M3mepenne pacxona METOIOM IOCTOSIHHOTO Iepemnana
JaBieHus. MaccoBble pacxofoMephl. YJIBTpa3BYKoOBbIE. VHIYKIMOHHBIE pacXomoMepbl. YacTOTHBIE pacXOfOMEpHI.
CKOPOCTHBIE CHETUHKH.

['myOWHHBIE PacXoJIOMephl U 1eOUTOMEPBL.

[MpakTnueckas padora Ne 6.4 Pacuer nebera cKBaKHHBI IPU OOBEMHOM METOZE M3MEPEHHS

Jlaboparopnas pabora Ne 6.3 PacmmdpoBka auarpaMM 3ammcy pacxogoMepa. Pacaer MrHOBEHHOTO, IByX4acoBOTO,
CYTOYHOI'O Pacxofa.

H3mepenne ypoBHS JKHIKOCTH

Ponp wu3MepsieMOro mnapameTpa B YIPaBICHHHM TEXHOJIOIMYECKMM mpoueccoM. Kiaccudukanuss npuOopoB st
M3MepeHusi ypoBHs kuakocTu. [lorutaBkoBble, OyHKOBBIE, T'MAPOCTATHYECKHE, IJIEKTPUYECKUE, U aKyCTHYECKHUe
YPOBHEMEPHI, UX YCTPOMCTBO U MPUHIUI ACHCTBUSL.

OcoOCHHOCTH W3MEpEHHs YPOBHA JKUAKOCTH B CKBaXkmHaX. Kiaccudukamus DIyOMHHBIX YPOBHEMEPOB.
3BYKOMETPHUYECKHH METOJ| M3MEPEHHsI YPOBHS KHIKOCTH B CKBaXHHax. «Cymoc-MHHM» (KOHTPOJb CTaTHYECKOTO M
JMarHOCTUYECKOTO YPOBHS).

[IpakTiueckas pabota Ne 6.5 Pemenue 3aiad 1o onpeeeHnio YpoBHS B CKBOXKHUHE 3BYKOMETPUYECKUM METOZOM

[TpakTudaeckas padota Ne 6.6 PacueT BeITamKUBaroImel CHITBI 17151 OyHKOBBIX YPOBHEMEPOB

HN3mepenne ¢pusnvecKUux CBOMCTB BellleCTB M PpUMecei

IIpubops! A H3MEPEHUS TIOTHOCTH.
ITpuGopsI [JIs1 U3BMEPEHHUE BSI3KOCTH.
I'a30aHanmM3aTopsl.

AHanM3aTopsl cofiepKaHus BOABI B HEQTH.

N N[N

IIpaktudeckas padota Ne 6.7 PacueT 00beMHBIX M MaCCOBBIX JIOJI€ KOMITOHEHTA Ta30BOW CMECH ISl IPOBEPKHU
ra30aHAIN3aTOPOB

JlaboparopHas padbora Ne 6.4 V3yueHne npuHIHNA JEHCTBUS U yCTPOHCTBA XpoMarorpada

HedexTockonuyeckuii KOHTPOJIb

Bunp! nedekrockonuy 1 MX XapaKTEpPUCTHKA. YIBTPa3ByKoBas Ae(eKTockonus. MeTozpl 00ciieoBaHs M KOHTPOJIS
CBapHBIX coennHEHNH. MOHUTOPHHT OTIpeNeNIeH s CKOPOCTH KOPPO3ruHu TpyOorpoBoxoB. LndpoBoii ynbTpa3ByKoBOH
nedexrockon Y/I-21P.
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9. OCHOBBI TEOPUH ABTOMATHYECKOI'0 PeryJIMpoBaHUs 8
Cucrema aBromarndeckoro ympasneHus (CAY). Cucremsl aproMarndeckoro perynupoBanus (ACP). OCHOBHBIC TTOHATHS 4
u onpenenenns. Kiraccudukanus ACP. Ctpykrypabie cxembl ACP. Perynsatopsl mpsMoro u HempsiMoro IeHCTBHS.
Tpe6oBanus, npeabssisieMmblie K ACP. Ilepexoansie nporeccsl perynupoBanus. OCHOBHBIE TOKA3aTeNN KauecTBa
PeryIMpoBaHus
[MpakTryeckas padbora Ne 6.8 UteHue CTPYKTYPHOH CXEMbI aBTOMAaTH4ECKOI0 PEryJIMPOBaHUS 2
IIpakrryeckas padbora Ne 6.9 [TocTpoeHUe CTPYKTYPHOM CXEMBI aBTOMAaTHIECKOTO PErYIUPOBAHUS 2
10. | Texnuyeckue cpeAcTBa AaBTOMATH3aLMHU 6
Kommutekc TexHHUYECKHX CpencTB aBToMmarm3anuud. (OCHOBHBIE U BCIIOMOTaTelIbHBIE CPENCTBA aBTOMAaTHU3ALIUU. 4
Knaccudukarms, ycTpoHCTBO W TPUHIMIT ACHCTBHUS WCHONHUTENBHBIX  YCTPOiCcTB. KOMMyTalnnoHHBIE SIIEMEHTHI,
IEKTPOMAarHUTHBIE PEJIE.
DJEeKTPOHHO-BBIYNCIUTENbHAS TEXHUKA, TPUMEHsIeMast 1711 aBTOMATHU3aIMN TEXHOJIOTHUECKHX TTPOIIECCOB.
KonTpomnepsl. HaznaueHue u CTpykTypa nporpaMMHpYeMbIX KOHTPOJUIEPOB.
JlaboparopHas padora Ne 6.5 [TocTpoeHue AIEMEHTAPHBIX CXEM CUTHAJIM3ALMH U yITPABICHHSL. 2
11. | ABToMaTH3anus A00BIYH H MPOMBICJIOBOTO cO0pa He(p)TH U HePTIHOIO Taza 6
XapakTepHble OCOOEHHOCTH He(Tera3oJoObIBalONX TPEANPHUATHA W OCHOBHBIC TNPHHIMIIBI HX aBTOMaTH3alWH. 6
TunoBast cxema CUCTEMBI IPOMBICIIOBOTO ¢OOpa U MOArOTOBKY HE(PTH U rasa.
ABTOMaru3anys He(TSHBIX CKBAKUH.
ABTOMaTH3UPOBAHHBIE IPYIIIIOBBIE H3MEPUTENIbHBIE YCTAaHOBKH THIA «CIyTHHUK», ycTaHoBka ACMA-4010-180 MIT.
ABTOMaTM3UpPOBaHHbIC CEMapallMOHHBIE YCTAHOBKM, OJOYHAs aBTOMAaTH3MPOBAHHAs KOHIIEBas —CerapalroHHas
YCTaHOBKa, CETapalliOHHAasl YCTAaHOBKA C HACOCHOW OTKAYKOH. YCTAaHOBKH CEMapaly C MPEABAPUTEIBHBIM COpOCOM
IIACTOBOW BOJBI.
YcraHOBKa HOATOTOBKM HE(TSAHOTO Ta3za. ABTOMAaTH3MPOBaHHBIE KOMIIPECCOPHBIE YCTAaHOBKH. ABTOMaTH3HPOBaHHBIC
YCTAHOBKH OCYILIKH Ta3a.
ABTOMaTU3UPOBaHHbIE OJIOYHBIEC JOKMMHBIE HACOCHBIE CTAHIUN
12. | ABToMaTu3anMs MOATOTOBKH M OTKAYKH TOBAPHOH HedTH 4
XapaKkTepuCTHKa TEXHOIOTHYECKOTO TMpoIiecca 1 3aa4i aBTOMaTH3alHu. 2
ABTOMaTU3UPOBaHHbIEC OJIOYHBIC YCTAHOBKH MOATOTOBKU HE(DTH.
ABTOMaTH3MpPOBaHHbIC OJIOYHBIC YCTAHOBKH CIa4M TOBapHOH HE(TH.
ABTOMaTH3aIMs TOBAPHBIX PE3EPBYAPHBIX MAPKOB.
ABTOMATH3aIMsI CHCTEMBI TIOJUIEPKKH TUTACTOBBIX JIaBJICHHH.
ABTOMaTH3MpPOBaHHbIEC OJIOYHBIC YCTAHOBKH ISl OYMCTKH CTOYHBIX BOJ M aBTOMAaTH3alys BOJI03a00PHBIX CKBaYKHH.
ABTOMaTH3UPOBaHHbIEC OJIOYHBIC KyCTOBBIC HACOCHBIE CTAHIIMH. ABTOMATU3alMs IpoLiecca IepeKadyKu HeTH.
[Ipaktuueckas padora Ne 6.10 [TocTpoeHne GpyHKIIMOHATBLHONH CXEMbI aBTOMATH3AIMHY TOAICPKAHUS TUIACTOBOTO 2
JIABIICHUSI.
13. | TeaemexaHu3auusi TEXHOJOTHYECKHUX MPoLeccOB A00bIYM HepTH M raza 2

18




Bupl 1 HazHaueHHE TeJeMeXxaHn4eckux cucteM. [lousaTre 00 arperarHoii cucreme Tesiemexannyeckoil Texuuku OCTT. 2
CrpyxrypHas cxema cucteMbl CT. «Pagmyc-My.
Tenemexanuszanus HeTerazoq00bIBaOMNX NpenpusITHil. [IpHHIUIT TOCTPOSHNUS TEIEMEXaHMUECKUX CHCTEM.
Amnnaparypa tenemexanukd TM, TM-620. OcHOBHBIE AIIEMEHTBI CUCTEM TE€IEMEXaHUKU.
14. | O0mme cBegeHusi 00 aBTOMATH3MPOBAHHBIX CHCTEMAaX YIPABJICHHSA 2
HasnaueHue u cocTaB aBTOMaTU3MPOBAHHBIX CUCTEM YITPABJICHHS POU3BOJCTBEHHON cucTeMoi. Buapl yripaBieHust. 2
Knaccudukarms ACY o ypoBHsM yrpasieuus. Bunbr ooecnieucnrs ACY: KOMIUIEKC TEXHHYCCKUX CPEJICTB,
OTIEpaTHUBHBIH MEPCOHAN, MaTeMaTnieckoe odecrnedenne. [IpuHINIBI TOCTPOEHHS aBTOMATH3UPOBAHHON CHCTEMBI
npeanpustus Ha npuMepe «SKADAY - cHCTeMBI.
15. | ACYTII no0br4n, cO0pa u MOJIrOTOBKH He()TH, ra3a U BOJbI 2
ArperarHple KOMIUIEKCHl TEXHHMYECKHX CpPE/ICTB ABTOMAaTHU3MPOBAHHBIX CHCTEM YHPABICHHS TEXHOJIOTHYECKUMHA 2
npoueccamu (ACY TII). Dnementst ACY TII. CnenmanuszupoBannsie ACY TII.
Kparkwuii 0030p 3apy0eKHbIX TEXHHYECKHX CPE/ICTB, UCIIOIB3YEMBIX Ha HE()TEra30BhIX MPOMBICIIAX.
Hedrerazono6rsiBaromue npeanpusaTHs Kak 00BEKT yIIPaBICHHS.
Kpurepun 3phekTHBHOCTH U pelraeMbie 3a1a4H.
[Tepcrextussl pazputusi ACY B Poccun.
CamocTosiTeJibHAs pa0oTa NP U3yYeHHH TeMBbI 6: 38
OdopmiieHHe 1 IOATOTOBKA K 3alUTE MPAaKTHYeCKUX padoT Ne 6.1-6.10
OdopmiieHre 1 TOATOTOBKA K 3aluTe JadopaTopHbIX padot Ne 6.1-6.5
CocrasieHue TabaMIbI IO KIIACCU(PHUKAMK TEXHUUECKUX CPEICTB aBTOMATHU3AI[HH
CocrasneHue Tadbauibl «Buibl 1e(heKTOCKONNY U UX XapaKTePUCTUKA»
I'padpraeckas pabora mo cocTaBieHHIO CTPYKTYpHOH cxembl ACP
Paborta ¢ TekcToM yueOHUKaA 110 TeMe «BHabI CyKaromux ycTpoHCTBY
IoaroroBka pedeparo o Teme «COBpEMEHHBIE CPEACTBA U3MEPEHHSI YPOBHS KHUIKOCTU B CKBOKUHE»
IoaroroBka noxsianos 1o Teme: «IIprOOpEI 711 HEKOHTAKTHOTO M3MEPEHHS TEMIIEPATYPhI
[ToaroroBka OIOPHOro KOHCHEKTa M MOCTpoeHue yeprexa o teme «[Ipeodpazosarenu I'CIT»
I'padmueckas pabora «CTpyKTypHasi cXxeMa aBTOMaTH3aI[MK TEXHOJIOTHYECKOTOo Iporiecca HeTera3ono0bam
I'paduyeckas pabora «CTpyKTypHas cxeMa aBTOMaTHU3allMy TEXHOJIOTHYECKOTO Mpoliecca MOArOTOBKH TOBAPHOH HeDTH»
[TocTpoeHue CTPYKTYPHOU CXEMbI CUCTEMBI TEIEMEXaHUKH
IToaroroska noknana Ha TeMy «ACY mpou3BOACTBOM» (II0 BEIOOPY)
[Togroroska mpesenramuu mo teme «llepcnexktussl pazsutusi ACY HedrerazonoOsBalomumx npeanpusitaii B Poccum»
Tema 7. kcmnyaranus 279
He(TAHBIX U ra30BbIX
CKBaKMH
5 cemectp
1. Hopmbl oT60pa HedTH U ra3a U3 CKBa)KMH M IJ1aCTOB 4\2\9
YcnoBust nputoka HeTH M rasa kK ckBaxknHaMm. OnpeneneHue neOnTa CKBaXWHBI. ONTUMAIBHBIA M ITOTEHINAIBHBIHA 4

JeOUThI CKBOKMH. BUIbI rHIpOMHAMHYECKOTO HECOBEPIICHCTBA CKBKUH. Y YET HECOBEPIICHCTBA IIPH pacyere 1eOuTa.
OcobeHHOCTH 0TOOpA Ta3a U KOHJEHCATa U3 CKBAXHH. YCTaHOBICHHE PeKUMa PaOOTHI ra30BOH CKBaKUHBL
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[MpakTyeckass padora Ne 7.1 Onpenenenue neduta U MPOIyKTUBHOCTH HE(TIHOW CKBAXKUHBI

CamocrosrenpHas padota Ne 7.1 TlonroroBka coodmeHus mo teme: «PexuMbl pa3paboTKi HE(TIHBIX 3aIexKer»

CamoctostensHas padora Ne 7.2 OdopmireHre npakTudeckoil padotsr Ne7.1

CamocrostensHas padora Ne 7.3[TonroroBka cooOmieHus ¢ npe3eHTanuei 1o teme: ««KoHCTpYKIus ¥ BUbI
CKBaHH"

EN IS RVSY N 8}

IToaroroBka CKBa’KMHbI K IKCIIyaTaluu

4\4\6

[lepBuuHOE M BTOPUYIHOE BCKPHITHE MPOMYKTUBHOTO TutacTa. O6opynoBanue 3a00eB ckBakuH. OOOpyIoBaHHE CTBONA M
YCThEB CKBAKHUH.

Mertonsl ocBoeHHS J00BIBaONNX CKBaKUH. OCBOCHHME HAarHEeTaTEeNbHBIX CKBaXKMH. OXpaHa OKpY)KarolleW cpenbl mpu
OCBOCHMHM CKBAKHH.

IIpaktrueckas pabora Ne 7.2 OnperneneHne napaMeTpoB MPOIECCa OCBOCHUS CKBAXKHHBI

CamoctostensHas padora Ne 7.4 TlogroroBka koHcrekTa 1o teme: «Ilepdoparust nmpu pernpeccun Ha ruiact. PacTBopsr
Juisi iepopanuy CKBaKUHY.

CamocrostensHas padora Ne 7.5 CocraBineHne KOHCIEKTa 1o Teme: «Du3udeckue Iponeccsl , IPOTEKaIoNHe B
npru3aboiHON 30HE"»

®oHTaHHas 100b14a HedTH

6\4\-

Bbananc snepruu B ckBaxkune. TeopeTndeckrie 0OCHOBBI OABEMA Fa30KUIKOCTHON CMECH 110 HACOCHO-KOMITPECCOPHBIM
TpyOam. YcioBusi, IpUYMHBI M BHIBI OHTaHHpOBaHMs. OO0pyI0BaHHE YCThsl (JOHTAHHBIX CKBa)XKHH. OOBsI3Ka
(hOHTaHHOM CKBa)XMHBI C BBIKUAHOW JIMHUEH. PerynupoBanne paboTsl pOHTaHHOM CKBaKHHBL. PacueTHbie GOpMyIIbI
A.I1. KpsutoBa. OOcnyxuBanue pOHTaHHBIX CKBaXWH. HapyleHne pesxiMa SKCITyaTaliy CKBaKUHbI,
pasrepMeTH3anys 000py/I0BaHHUS.

IIpaktryeckast padora Ne 7.3 Pacuer hoHTaHMpPOBAHMUS 32 CUET THAPOCTaTHUECKOTO Hamopa miacta, KI1/] mporecca

lazindrhas 1066142 HedTH

6\4\5

OOnacth mpuMeHeHHs ra3nudra, IPeuMyIIecTBa U HeJocTarku. [IpuHimn padoTsl raznudra. CUCTeMBbl U KOHCTPYKIIUH
ra3nmu(THEIX MOABEeMHHUKOB. Kommpeccoprbelii U OeckoMmnpeccopHblii razmudrt. Ilyck razmudTHOW CKBaXHHBI B
skcmyaranuio. ITyckoBoe naBneHme. MeTomsl CHIDKEHHS ITyCKOBOTO JaBieHHs. IlyckoBble M paboume KIIamaHsbl.
TpeboBanust Kk moAarotoBke raza. CrnocoObl perylmmpoBaHHs ra3a IO CKBaKHHaM. Ilepromuueckas SKCIUTyaTanus
ra3MUQTHBIX CKBKHH. OOCTy)KMBaHUE Ia3IH(THBIX CKBAXKHH.

[MpakTyeckass padora Ne 7.4 Pacuer mycKOBOTO AaBIEHHS VIS PA3IMYHBIX CUCTEM Ta3IU(THOrO MOJbEMHUKA

CamocrosrenpHas pabota Ne 7.6 IlonroroBka KoHCIIEKTa 1Mo TeMe: «lIpenmyIiecTBa 1 HEOCTaTKH Ta3IH(THOTO
crioco0a dKCITyaTalK CKBAKHH

CamoctostensHas padora Ne 7.7 [logroroBka coobmenus 1o teme: «lIpexynpexeane o0pa3oBaHust 1 METOJIBI
yaJeHus] HEOPTaHMYECKUX OTIIOKEHHIH»

I[Oﬁbl'{a Heq)Tl/I HITAHIrOBbIMM CKBa)KMHHBIMH HACOCAMHU

8\4\6

Ob6nacte mpumenenus IIICHY. Cxema paGoThI IITAaHTOBOM CKBaKWMHHON HACOCHOW ycTaHOBKH. HazeMHOe m mom3eMHOE
obopymosanue IIICHY. Iloga4a, dakropsl, Bausiomue Ha mofady. KoahuiueHT HamoJHeHNUS W TOAaYd [ITaHTOBOTO
Hacoca. Ocobennoctu skcrutyaraiuu [IICHY HakIOHHBIX M MCKPUBIICHHBIX CKBaXKHH. [lepuopnveckasi SKCILTyaTaiist
MaoeOUTHRIX cKkBaKHH. OOCITy)KMBaHAE HACOCHBIX CKBAKHH

[Ipaktrueckass pabora Ne 7.5 YcraHOBIeHHE PEXMMHBIX TAPAMETPOB /IS IITAHIOBOM CKBa)KWHHOM HACOCHOU
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YCTaHOBKHU
CamocrosrenpHas padota Ne 7.8 TlonroroBka KoHCIEKTa 1m0 TeMe: «OCTIOKHEHUS IPH SKCIUTyaTallly CKBaKUH 2
IITAaHTOBBIMH HacocaMM U 0opb0a ¢ HUMI»

CamoctostensHas padora Ne 7.9 TloaroroBka cooOmmennst ¢ nmpe3eHTanueil mo reme: «Ha3zHadeHne 1 KOHCTPYKIMH 4
ra30BbIX M [IECOUHBIX SIKOPEH»

6. Jlo0b14ya HeTH OeCIITAHTOBBIMM HACOCAMU 14\4\6
OO6nacTe IPUMEHEHNUS MOTPYXHBIX HEHTPOOSKHBIX HacocoB. [Ipuniun padotsr YOIIH. OcHOBHBIE y37BI YCTAaHOBKH, X 14
HaszHadeHne. Komrmiekranus YOIIH. Meronuka mogbopa YIIIH ms CKBaKUHEL: C IOMOIIBIO0 pabovell XapaKTePUCTHKH,
CHeTHaIbHBIX KOMITBIOTEPHBIX MPOTPaMM, pacdeTHEIM ImyTeM. MoHTax u skcruryararust YOLH. ITyck YOIH u BeiBOI
ee Ha PEeXHM I0CIe TOI3EMHOr0 peMoHTa. KOHTpoib mapameTpoB pabOThl YCTAaHOBKM B IPOLECCE IKCILUIyaTallHu.

Otkazel YOIIH. PaccrienoBanue mpexaeBpeMEHHBIX OTKa30B. MepormpusTtus, obecreunBatromye ysenndenue MPII.
O6cnyxuanne YOIIH. Oxpana okpyKaroliel cpeibl B MPOolecce IKCIUTYaTalluy CKBaXKUH.

IIpaktideckas pabota Ne 7.6 YcTaHOBIIEHHE PEKUMHBIX ITapaMETPOB I CKBAKUHEBI, 00opyroBanHoil YOLIH 4
CamocrosrenbHas padota Ne7.10 OdopmireHne mpakTuaeckoir padboTer Ne7.6 2
CamoctostensHas padoraNe7.11 CocraBineHne KOHCIIEKTa IO TeMe: «DKCIUTyaTalusi CKBKUH THIPOIIOPITHEBEIMU 4
Hacocamu. CpaBHutenbHas xapakrepuctika [TIHY ¢ apyrumu THmamu OeCIITaHTrOBBIX YCTaHOBOK»

6 cemecTp

7. Pa3neabHasi 100b14a He)TH U3 ABYX U 00Jiee MJIACTOB OHOI CKBAKUHOM 4\-\2
CyImrHOCT  OTHOBPEMEHHO-pa3felbHON dKciuryaranuu. Breibop o0bekroB mrst OPD. Cxempr OPD B ycnoBumsx 4
MecTopoXKaeHHH 3anaaHoi Cubupu.

CamoctostensHas padora Ne 7.12 TloarotoBka koHcrekTa 1o Teme: «Vcronp3oBaHne KOJITIOOWHTOBBIX YCTAHOBOK IS 2
9KCIUTYaTallUH CKBAYKUHY

8. IKCnayaTauus ra3oBbiX U ra30KOHIEHCATHBIX CKBAKUH -\4\4
IIpaktryeckass padora Ne 7.7 Beibop pekuma paOOTHI Ta30BO CKBaKUHBI 4
CamocrostenpHas padota Ne 7.13 [ToaroroBka coobmieHus 1mo teme: « Kimaccudukamus ra3oBbIX U ra30KOHICHCATHBIX 2
MECTOPOXKICHHH (3aJ1eKei)

CamoctositensHas padora Ne 7.14 TTonroroBka KoHcIekTa 1o Teme: «Opranusanys 1 BeicHHe paboT NpH JIMKBUAALNN 2
OTKPBITBIX HE(TAHBIX U Ia30BbIX (POHTAHOB»

9. HccaenoBanust HeTSIHBIX U Fa30BbIX CKBAKUH 4\4\2
HccnenoBanne (OHTAHHBIX CKBRKMH M YCTAHOBJICHHE peXHMa MX padotTel. PerymmpoBounsie kpusble. VccienoBanue 4
ra3MQTHBIX CKBaXXHH. 3aBUCHMOCTH JieOuTa OT pacxoaa pabodero arenra. J{nHamomerpuposanue LLICHY. M3mepenue
YPOBHSI KHJIKOCTH B CKBakHHe. VccienoBanue ra30BbIX CKBXXKHH. YCTaHOBIICHHE PEXMMa pabOThl ra30BOH CKBAKHHBI
[MpakTryeckas pabora Ne 7.8 PacumdpoBka quHamorpamm 4
CamocrosrenpHas padota Ne7.15 CocraBieHre  KOHCIEKTa 10 TeMme: «[IpHHIAT 1 MeTObI Te0(pU3NIESCKAX METOIOB 2
WCCIIEIOBAHUS CKBKUH

10. | l'eopusnueckne MeTOAbI KOHTPOJIS TEXHHYECKOI0 COCTOSIHMA CKBAKUHBI 4/-/-
OmnpejeneHue cTeleHn H3HOca 00caHOI KOJIOHHBI. BhIsBIeHNE 3aK0IOHHBIX NepeTokoB. OrpeaeneHne TIyOnHbI 4
YCTAHOBKH TEXHOJIOTHYECKOro 00opyaoBanusi. OnpenenieHne HHTepBaia nepQopalyu o KPUBEIM JIOKaTopa Myt

11. | OcaoxHeHHSs] NPH IKCIIYyaTALNU He(PTAHBIX H ra30BbIX CKBAKUH 8\-\4
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HeGnaronpusitheie ¢dakrtopsl npu skcmyarauud HI'C (ocnoxuenuss npu DHI'C): cBoOomHblii Ta3 (mynbcauuu B
MOIbEMHHKE, 00pa30BaHUE BPETHOTO MPOCTPAHCTBA B HACOCAX ), THAPaTOOOpa3oBaHue (KOPPO3Hs, CY’)KEHHE AuaMeTpa
Tpy0), meckooOpa3oBaHHe (TIECYaHbIE MPOOKH, M3HOC 00OPYIOBAHUS), CONCOTIOKEHHU (KOPPO3H, CY’)KEHHE IHaMeTpa
Tpy0), ACIIO (cyxeHne nuamerpa TpyO), BEICOKas TeMIEparypa, MpexIeBpeMeHHOe 00BOIHEHNE TIAacTa (CKOIUICHNE
BOABI Ha 3a00€), KpHMBW3HA CKBaKMHBI (OCIIOXHEHHS B 30HE moxsecku Hacoca YOIIH, ucrupanne mranr HICHY),
0COOEHHOCTH KJIMMaTa U pa3pabaTbiBaeMOH TeppUTOPHHU (3a00I0UYEHHOCTS).

Mepbl 60pbOBI C OCIOKHEHUSIMHU (TPEAYIIPEKICHHS U YIAICHHS): XUMUYECKHE, MEXaHUYECKHE, TEMIOBbIE

CamocrosarenbsHas padota Ne 7.16 ITonrotoBka cooOIeHNs ¢ MPe3eHTaNel 1o TeMe: K AKTUBHBIE CTIOCOOBI 3aIUThHI 4
TpyOOIIPOBOJIOB OT KOPPO3UU»

12. | Xumu4yeckHne MeTOAbl BO3AeiCTBHA HA NPU3a00iiHY10 30HY ckBaxuHbI (II3C) 6\4\7
Ha3snaueHne XMMHUYECKHX METONOB, 00IaCTh NMPUMEHEHHs. PeareHThl, IpUMEHsIeMbIe IIPU COJISTHOKUCIIOTHOM 00paboTke 6
(CKO), nx Ha3HaueHue, xapakrepuctuka. Texnoaoruu CKO.

[TpakTrdaeckas padota Ne 7.9Pacuer kojardecTBa peareHTOB I MIPOBEASHUS COMSTHOKUCIOTHOW 00paOO0TKN CKBaYKUHBI 4
CamocrostenpHas padota Ne 7.17 [ToaroToBka coobmieHus mo teme: «Biusane GakTopoB Ha THAPOIIPOBOAHOCTH [1311 2
JOOBIBAIOMINX U HATHETATENbHBIX CKBAYKHH)»

CamoctostensHas padora Ne 7.18 IToaroroska coobmienus 1o reme: «I[IeHOKHCIOTHBIE, INTMHOKUCIOTHBIE 1 3
TIOMHTEPBAIBEHBIC 00Pa0OTKH CKBAXKHH»

CamocrosrenpHas padota Ne 7.19 [ToaroToBka kKoHcIekTa o TeMe: «BriTecHeHne He(hTH BOIHBIMHU U IIETIOYHBIMA 2
pacTBOpaMi. MHKpOOHOIOTHUECKOE BO3/ICHCTBHE HA TIIACT)

13. Mexannueckne MeToabl Bo3aeiicteusa Ha I13C 6\-\8
CymHocte rTuapaBinyeckoro paspsiBa riacta (I'PII), oOmacte npuMeHeHHWs, cxema IpOBeleHHs. MexaHu3m
obpazoBanus TpemuH. J[aBnenue paspsiBa. Paboune xunkoctu. Beioop ckBaxkun s nposeaenus ['PII. Onpenenenue 6
texHonoruueckoi s dextupnoct [PII. TmapomeckoctpyiiHas mnepdoparus, cxema mpoiecca. Bubpoodpabdorka
pr3a00WHON 30HBI CKBAYKIHEI.

CamocrosrensHas padora Ne 7.20 IToarotoBka coobmenus mo teme: «Hampasnernsrii ['PTD» 4
CamoctostensHas padora Ne 7.21 Tloaroroska coobienus o teme: «BubpoceticMuyeckoe BO3EHCTBHE HA IUIACT U 4
T13T1»

14. | TenJioBble MeTO/BbI BO3/ICIiCTBUSA HA NPHU3a00HHYI0 30HY CKBAKMHBI 4\-\4
Hasnauenne u 0061acTh MPUMEHEHHUS TEIUIOBBIX MeTo0B. CIryck anekTpoHarpeBarens. IIpuMmeHenue ropsiaeil Hedtu u
BBICOKOTEMIIEPATypHOTO I1apa JUIsk OYMCTKH CTBOJIA CKBaKMHBL. TeXHHMKaA M 000pyn0oBaHHE, IPUMEHSEMbIE IIPU TETUIOBBIX 4
OI13.

CamocrostensHas padora Ne 7.22 TlogroroBka cooOienus 1o teme: «lcroiap3oBanne BHICOKOBOIBTHOTO 3apsiaa st 4
noBbIeHNs npoHunaemoctu I1311»

15. | KoMniekcHble MeTOABI BO3AeiicTBUSA HA MPU3a00iHYI0 30HY CKBa)KHMHBbI 2\2\-
TepmokucnorHas 06padoTka. BHyTpumiactoBast TepMoXuMudeckast 00padboTka. TepMorazoXxuMmuieckoe BO3eHCTBIE Ha 2
I13C. 3akauxa B ckBakuny [TAB.

Ipaktrueckas padora Ne 7.10 Pacuer TepMOKHCIOTHON 00pabOTKH CKBKUHBI 2

16. | Texymmii ¥ KAMUTATbHBIA PEMOHT CKBAKUH 3\7\-
[IpryauHBl TOA3EMHOTO PEMOHTA CKBaXHH. TeKyIIHN M KaMUTaIbHBINA peMOHT ckBaXHH. (O0cienoBaHNe CKBaXHH 3

nepes KanuTalbHBIM peMOHTOM. IIpoBepka cOCTOSHHS KOJIOHHBI M (DMIIBTPA CKBAXKMHBL [IpoBepka MECTOHAXOKIEeUs
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aBapuiHOTO mpeamera: TpyO, mTanr. Padora ¢ medarsMu.

IIpaxTryeckas padora Ne 7.11 PacueT miyrmeHns: CKBa)KUHBI

IIpakrryeckas pabora Ne 7.12Pacyer 1ieMEHTHPOBAHUS CKBKUH ITO]] TaBICHUEM

7 cemecTp

17.

Ofecneyennsi 6e30NaCHBIX YCJI0BHIT TPyaa B cepe npodeccHoHATLHOI 1eATeJIbHOCTH

6\-\3

TexHuKa 0€30MaCHOCTH U MPOTHBOINIOXKAPHBIE MEPONPHSTHS IIPU OCBOGHUN CKBaXXHH. be3omacHble yclnoBus Tpyaa mpH
(oHTaHHOHM, Ta3MM(PTHOM M HACOCHOM OSKCIUTyaTallMd CKBa)XWH. TexHMKa O€30MacHOCTH W HPOTHBOIIOXKapHBIE
MEpOIPUATHS IPH 100bIYe Ta3a M KoHAeHcara. Opranu3anys u Oe3onacHoe BelleHne paboT NpH JIMKBUIAIWH OTKPBITHIX
¢onTanoB. ObecnedeHue O0E30MACHBIX YCIOBHI TPyAa MPH PEMOHTE CKBaXKMH MCIIOIb30BAaHUU METOJOB BO3JICHCTBHS
Ha Npu3a00HHYI0 30HY CKBaKHHBI.

CamocrosarensHas padora Ne 7.23 IloaroroBka cooOIIeHHUsI C Mpe3eHTanueld 1o Teme: TpeboBaHWS K OpraHHU3allvs,
skcrryatupytormuM OITO.  Obumwe Tpedosanust k OIIO u pabounm mectam”

18.

OxpaHa Hep U OKPYKaIOWIel cpeabl NPU IKCIUIYATANMH HE(PTAHBIX U FA30BbIX CKBAKHH

Hcrounuku 3arps3sHeHH OKpyxkaroliei cpenpl. KoMiieke MeponpusiTuil, HarpaBieHHBIX Ha: MPEAOTBPAILLEHUE TOTEPh
He()TH B HEIPAaX M MOBEPXHOCTHBIX YCIOBHUAX IPH IKCILTYaTalluH CKBAXKHH, OOecIicucHre 0e30IacHOCTH HACEIEHHBIX
ITYHKTOB U PAIlIOHAJIIEHOE HCIIOJIb30BaHHE PECYPCOB.

19.

PaboTa Hajg KypcOBbIM NMPOEKTOM

-\50\27

CamocTosiTe1bHasi pa6oTa MPH BHINOJHEHNH KYPCOBOI'0 MPOEKTA:
TpeGoBanus K 0OPOPMIICHHIO TIOSICHUTEIFHOH 3aITMCKHA KypCOBOTO IIPOEKTA.
TpeboBanus k 0HOPMIICHHUIO U COZIEPIKAHNE FEOTIOTHYESCKOrO pas3aera.
TpeGoBanus K 0POPMIICHHIO M COIEPKAHUE TEXHUKO-TEXHOJIOTHUECKOTO pa3iena.
TpeGoBanus K 0pOPMIICHHIO U coziepKaHue paszeina «OXpaHa TpyAa U OXpaHa OKpYXKaroLiel cpeb.
TpeboBanus K 0POPMIICHHIO U COIEpKAHUE pasziena «3aKkIIYeHUEY.
OdopmiieHre rpadhUuecKoi YacTH.

ITon6op u pabota ¢ MaTepraIOM AJIsl TEOIOTUIECKOTO pa3/ena.

IonGop u paboTa ¢ MaTepuaIoM Il TEXHUKO-TEXHOJIOTHYECKOTO paszena.
[IpoBenenne TeXHNIECKUX PACYETOB MO KYPCOBBIM IIPOEKTaM.

OdopmiieHHEe KypCOBOTO MPOEKTA.

3ammuTa KypcoBOTo MPOEKTa.

27

CamoctostensHas padora Ne 7.24 BrInoHEeHHE CXeM, YepTexel, MPOCKIHNit

CamoctostensHas padota Ne 7.25 TTonbop u aHanmu3 MaTepraia Mo reoIOTHYECKOH XapaKTePUCTHKE MECTOPOXKICHNUS

CamocrostensHas padora Ne 7.26 Cucremaruzanus 10100paHHOTO Marepuana Juist (pOpMUPOBAHUS TEXHUKO-
TEXHOJIOTHYECKOTO pa3Jiena.

CamocrosrenbHas pabota Ne 7.27 BeimonHeHne pacueToB MO 33aHHBIM IIapaMeTpaM Mo TeMaM KypCOBBIX IIPOEKTOB

CamoctosrensHas padora Ne 7.28 OdopmiieHne KypcoBOro IpoeKTa

CamocrosrenpHas padota Ne 7.29IToaroroBKa K 3ammrTe KypcoBOTO IIPOEKTa

IIpumepHbIe TEMBI KYPCOBBIX IPOEKTOB:
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1.VBennueHne Nporu3BOAUTEILHOCTH CKBaXKHH C IOMOILBIO THIPABIMYECKOTO Pa3phiBa IJIacTa HA  MECTOPOXKIICHUU
2. TeXHOIOTHYECKHE MEPOIPUATHS II0 OTPAHIMUCHUIO BOJOIIPUTOKOB HA MECTOPOXKICHUH

3.TexHonorust MpoBeAEHUsI padoT 10 N30ISLUH MPUTOKA [UIACTOBBIX BOJ HAa MECTOPOXKICHUH

4.JlukBuaanyst aBapuii METOJIOM 3a0ypKH BTOPOTO CTBOJIA HA MECTOPOXKICHUT

5. TexHONOrHMS DIIyHIICHHUS CKBR)KUHBI HA MECTOPOXICHUU

6.BnusiHue kayecTBa 3aKka4MBaeMOi BOAbI Ha 3(PEKTHBHOCTD pa3pabOTKU MECTOPOXKACHHS

7.TexHONorust MPOMBICIIOBO MOATOTOBKH BOJIBI HA MECTOPOXKICHUH

8.Ilonneprkanue IIIACTOBOTO JIABJIICHHS B YCIOBUSIX ~MECTOPOXKACHHMS

9.MCTO£[I)I NoAACPKaHU TIJIACTOBOTO AABJICHUSA B YCJIOBUAX MECTOPOXKIACHHUA MECTOPOXKICHUU
10.ITognep>kaHre ONTHMATBHBIX PEKUMOB Pa3pabOTKH MECTOPOXKICHUS C HCTIONB30BAHUEM 3aBOJHEHHS IIIACTOB HA
MECTOPOXKICHUH

11.bopn0a ¢ OCIOKHEHHUSIMH TIPH SKCIUTyaTalliH CKBAXXHH, 000PYIOBaHHBIX 3JIEKTPOLIEHTPOOESKHBIMI HACOCAMH Ha
MECTOPOXKICHUH

12.IIpenynpesxieHre OCIOXKHEHHH B pabOTe CKBKHH 10 MECTOPOXK/ICHUIO HA MECTOPOXKICHUH

13.ITprunHBl 00pa30BaHuUs TUIPATOB B CKBAXKMHE W METO/bI OOPHOBI C HUIMU Ha MECTOPOXKACHUN

14. TexHODOTHS IPOBEACHNUS IPOMBIBKH ITECYAHBIX POOOK HA MECTOPOXKIACHUHU

15.Meponpusitus o 60psde ¢ neckoodpasoBaHueM Ipu 100bIYe HEPTH HA MECTOPOXKACHUU

16.Metombl 60pBOBI € TIECKOTIPOSBICHNEM B CKBKHHAX HA MECTOPOKICHUHN

17.®u3nKo-XUMIYIECKHE METOIBI BO3ICHCTBUS Ha MPHU3a00HHYIO 30HY IIIacTa Ha

18.TexHomnorus MpoBeeHNsT padoT MO YCTPaHEHHUIO HETEPMETHYHOCTH CKBa)KWHBI METOJIOM LIEMEHTHPOBAHUS Ha
MECTOPOXKICHUH

19.KoHTpop napamMeTpoB paboThl JOOBIBAIOIINX CKBAXHHBl HA ~ MECTOPOXKACHHH

20.TexHoMOrHsl TEIJIOBOTO BO3/ICHCTBUS Ha IUIACT JUISl YBEJINYeHHs H0OBIYM HEQTH HAa MECTOPOXKICHUH
21.XapakTepucTKa TEXHOJOTHHA TEIUIOBOTO BO3JEHCTBUS HA MPU3a00HHYIO 30HY TIacTa

22.TexHon0oruy BeIpabOTKH 3a1acoB HEPTH Ha MO3JHEH CTaiuK Pa3pabOTKH

23.OcHOBHBIC HANPABJICHUS T10 OBBIIICHUIO BRIPAOOTKU TPYIHOMU3BIEKAEMBIX 3aI1acOB HE(PTH.

24.CoBpeMeHHBIE TEXHOIOTHHU pa3pabOTKHA MECTOPOKACHHUH TSHKEBIX YITIEBOIOPOIOB.

25.XapakTeprcTHKa CHCTEM cOOpa M MOJIrOTOBKH CKBKWHHOW MPOIYKIMH HA MECTOPOXKICHUN

26.TexHHKa U TEXHOJIOTHUS TOATOTOBKH HEPTH HA MECTOPOXKACHUN

27.Metoapl npenynpexeHnss 1 00pbObI C CONEBBIMHI OTIIOKEHHSIMH Ha MECTOPOXKACHUH

28.IIpuunHBI OTIIOXKEHHUS COJIEH B CKBaXKMHE W METOJbI OOPHOBI C HUIMU Ha MECTOPOXKACHUN

29.bopnrba ¢ koppo3ueit HeTEMPOMBICIOBOTO 00OPYIOBAHUS MIPH SKCIITyaTalli CKBXKMH HAa MECTOPOXKICHHUU
30.MeTombl KOHTPOJIS U MPEIYPSIKICHUS KOPPO3UU HEPTEIIPOMBICIIOBOIO 000PYIOBAHUS HA MECTOPOIKIACHUH
31.KonTponp pa®oThI CKBaXHH C UCIIOIb30BAaHUEM aBTOMATH3MPOBAHHBIX TPYNIIOBBIX 3aMEPHBIX YCTAHOBOK Ha
MECTOPOXKICHUH

32.Meponpustus o 6opsde ¢ napaguHOBBIMHU OTIOKEHUSIMU B CKBXKHHHOM 000pY/10BaHHU

33.Metozpl IPeAOTBPAIIEHUS | yJaJIeHUsI ac(haJbTOCMOINCTBIX W NMapaUHUCTHIX OTIIOKEHUH B CKBOKMHAX Ha
MECTOPOXKICHUH

34.BbIBOJ CKBaXXMHBI Ha PEKUM I10CJIE PEMOHTA HA MECTOPOXKACHUN

35.KoHTposb mapaMeTpoB paboThl CKBAXXHHBI HA MECTOPOXKICHUU

36.TexHOJI0THs MPOBEIEHNE COMSTHO-KUCIOTHOM 00pabOTKM CKBAaKHH Ha MECTOPOXKICHUHU

37.Metozpl YBeTHYECHHUSI MEXPEMOHTHOTO IEPHOJIa CKBAXKHH, 00opynoBaHHEIX DIIH Ha MecTOpoXaeHuHn
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38.I'eoduznyeckre METObI UCCIIEIOBAHNS CKBXKHH M TUIACTOB HA  MECTOPOXKICHUH
39.MexaHNYeCcKrEe METOAB! YBEIMYCHUS He(DTEOTHaun m1acTa Ha  MECTOPOXKICHUN
40.YcioBus KCIUTyaTalluy CKBAYKUH C TOPH30HTAIBHBIME CTBOJIAMU Ha  MECTOPOXXKICHHI
[Ipn pa3zpaboTke TeM yKa3bIBaeTCsi KOHKPETHOE MECTOPOXKICHHUE.
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4. YCJIOBMS PEAJIM3ALIAN PABOYEN ITPOTPAMMBI TPO®ECCUOHAJLHOTO
MOIYJISA

4.1. TpeOoBaHMS K MUHUMAJBHOMY MAaTEePHAJIbHO-TEXHUYECKOMY 00ecre4eHHI0
Jis peanmuzanui  TpOTpamMMbl  TTPO(HECCHOHAIBHOTO MOIYISI WUMEIOTCS Y4eOHbIC KaOWMHETHI

"Okcrutyaranus  He(Tera3onpoMbICIOBOro 0dopynoBaHus", naboparopun "MarepuanoBeneHus",
naboparopun "TloBbImeHust He()TEOTAAYN TIIACTOB".

Oo0opynoBanue y4eOHOro Ka0uHeTa "IkcmryaTanus He(PTerasonpoMbICI10BOro
o0opynoBaHus'':

- paboune MecTa 10 KOJIMYECTBY 00y4aroLXCs;

- pabouee MecTo MpenoAaBaTes;

- KOMIUIEKT y4eOHO-MEeTOINYECKOM JOKYMEHTAIIH;

- METOAMYECKHUE YKa3aHUsI K BBITIOJHEHHUIO MPAKTHYECKUX PadoT;

- METOAMYECKHUE YKa3aHHs K BBIIIOJIHEHUIO JJAOOPAaTOPHBIX padoT;

- KOMIUIEKT y4eOHO-HATIISATHBIX ITOCOOMIA;

- KOMIUTIEKT 00pa31ioB 000pyJ0BaHUS:

1.leranu norpyxHoro arperara Y OLIH

2. Kabens (KPBK, KPBII)

3. Tlunamorpad

4.JI0OBUIBHBIN HHCTPYMEHT

Makersr:

1.®oHTaHHas apmarypa

2.IICHY

2.YOIH

3.Ilonwemuslii arperar amns [1PC

4.Cxema JIHC

5.AT'3Y «CnytHuk b»

6.I'3Y «Carypn»

7.CemnapaTop rOpU30HTAIBHBIN

8.Cxema YIIH

9.PaccranoBka o0opynosanus npu ['PI1

Buneodpunbmsr:

1. Dkcrunyatanus ckBaxud YILH

2.11ICHY, Buabl cTaHKOB-Ka4aJlOK

3.Ta3nmu¢THBIN cr1OCO0 IKCIUTYaTallul CKBaYKUH

4.HedrerazonposiBieHus MpU HKCIITyaTalluy CKBaKUH

5.I'mymenne CKkBaXuH

6. TexHOMOTMs TEKYIIETO PEMOHTA CKBaKUH

7. TexHONIOTHs KaUuTaIbHOTO PEMOHTA CKBAKHUH

8.KonTioOuHTOBbIE YCTAaHOBKH.

TexHuueckue cpeicTBa OOy4YEHMs: KOMIIBIOTEP C JIMIIEH3MOHHO-NPOTPaMMHBIM 00ECIEUEHHEM U
MYJIBTUMEAHAIIPOEKTOP.

Oo6opynoBanue Jadoparopun «MaTepuaaoBeaeHUsI»:

- paboume MecTa 10 KOJIUYECTBY 00y4aroLXCs;

- pabouee MecTo MPenoAaBaTes;

- KOMIUIEKT y4eOHO-METOINYECKOI TOKYMEHTaLUH;

- METOAMYECKHUE YKa3aHUsI K BBITIOJHEHHUIO MPAKTHYECKUX PadoT;

- METOAMYECKHUE YKa3aHHs K BBIIIOIHEHUIO JJAOOPAaTOPHBIX padoT;

- KOMIUIEKT y4eOHO-HATIISATHBIX ITOCOOHIA;

- 00BEMHBIE MOJIENTM METANTNYECKON KPUCTANINYECKOM PEIIeTKH;

- KOJUIEKIIMSI 00pa3lioB METAJIOB (CTaJlM, YyTyHa, IBETHBIX METAJIJIOB U CILIABOB);

- TBepaomMepsl tumna TIII;
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- Mmukpockon MUM-6;

- 00pa3lbl AJIs UCTIBITAHUM;

- 00pa3ibl HEeMETAJUTMYECKUX MaTepHalioB;

- IITAHTCHITUPKYIIH;

- MUKPOMETPUYECKHUE JIYIIbL;

- KOJUIEKLIMSI 00pa3lioB KOHCTPYKLIMOHHBIX MaTepHAIIOB;

Texuuueckue cpencrsa o0y4eHUs:

- KOMIIBIOTEP U MYJIETUMEIUATIPOCKTOP;

- KOMIUIEKT AJICKTPOHHBIX HAIVISIHBIX MTOCOOMI (TaOJIHIIbI, CXEMBI, pUCYHKH, (hoTorpadum,
BUJICOPOJIUKH).

OoopynoBanue adoparopuu «lloBbimenusi HeTeOTIAYH MJIACTOB)

- paboume MecTa 1o KOJUYECTBY 00y4arOIIXCs;

- pabouee MecTo MpernoaaBaTes;

- KOMIUIEKT y4eOHO-METOINYECKOM JOKYMEHTAIIH;

- KOMIUIEKT 00pa3ioB 000pyI0BaHHUS;

- KOMIUTIEKT y4eOHO-HATIIATHBIX TOCOOHIA;

O6opynoBanue:

CKBa)KMHHBIE TPUOOPBI:

- MAHOMETpHI;

- TEPMOMETPHI;

- pacxozoMepbl

TexHuveckue cpeacTBa oOydeHus:

- 9JIEKTPOHHbBIE BUICOMATEPHUAIIBI.
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4.2. UudopmanuonHoe odecnedyeHue 00ydeHus

—_—

11

1. OcHOBHBIEC HCTOYHUKU:

ApOy3oB, B. H. I'eonorusa. Texnomoruss pgo0bum HehTH U Taza. [IpakTtukym:
MpakTHYecKoe  mocobue s cpegHero  mpodecCHOHAIBHOTO  00pazoBaHUS /
B. H. Ap6y3o0B, E. B. KypranoBa. — Mocksa: HznarensctBo IOpaiit, 2019.- 67 c. -
ISBN 978-5-534-00819-7. - Tekct: onekrponHbiid. - URL: https://www.biblio-
online.ru/bcode/437020 (mata obpamenus: 19.03.2020).

BonoxuH, A.B. Beinonsenue padboT 10 UCCIEIOBAHUIO CKBaXXUH: YUYEOHUK JJIsl CTY/IEHTOB
yupexaenuit CI10/A.B. Bonoxun, }0.B. ®enopos, E.A. Bonoxun.- MockBa: Akaaemus,
2017.-176 c.- ISBN 978-5-4468-3237-8. TeKkcT HENOCPEICTBEHHBIM.

Kanpip6exos, FO./l. Benenue TexHOIOrHuecKkoro mpoiecca npu Bcex crnocofax J00br4u
He(dTH, Ta3a u razooro koHneHcara: yueobnuk s CIIO / FO.Jl. Kageipbekora, FO.1O.
KoponeBa. - MockBa: Axkagemus, 2015. - ISBN 978-5-4468-1420-6. Tekct
HEINOCPEACTBEHHBIMN.

MarepuanoBeeHuE MaITHHOCTPOUTEIHLHOTO TTpon3BocTBa. B 2 u. Yactp 1: yueOHUK st
cpenHero  mpodeccuonanpHoro  oOpazoBanus/  A. M. Apmackun, HO. E. Cenos,

A. K. Oneruna, B. H. KnumoB. — 2-e¢ u3n., ucnp. u non. — MockBa: M3narenbcTBo
Opaiit, 2020. — 258 c. — (Ilpodeccuonansuoe obpazosanue). — ISBN 978-5-534-
08154-1. — Texkcr: snexkrponusrid // DbC IOpaiir [caiit]. — URL: http://biblio-

online.ru/bcode/455797 (nara obpamenus: 19.03.2020).
MarepuanoBeeHUE MaITHHOCTPOUTEILHOTO TTpon3BocTBa. B 2 4. Yactp 2: yueOHUK s
cpenHero  mpodeccuonanpHoro  oOpazoBanusi/  A. M. Apmackun, HO. E. Cenos,

A. K. Oneruna, B. H. KnumoB. — 2-e¢ u3n., ucnp. u non. — MockBa: M3narenbcTBo
Opaiit, 2020. — 291 ¢. — (Ilpodeccuonansuoe obpazosanue). — ISBN 978-5-534-
08156-5. — Texkcr: snexkrponHsiid // DbC IOpaiir [caiit]. — URL: http://biblio-

online.ru/bcode/455799 (nara obpamenus: 19.03.2020).
[Tokpenun, b.B. DkcruryaTtarust HeQTIHBIX U Ta30BBIX MECTOPOXKICHUNA YdeOHOE TTocoOre
/ b.B. Ilokpenun.- PoctoB Ha Jlony: ®@enuke, 2016.-605 c.-ISBN 978-5-222-26386-0. -
TekcT HenocpenCTBEHHBIN.
[Moxpenun, b.B. Pa3paboTka HE(DTIHBIX U ra30BbIX MECTOPOXKACHUI: yueOHOe mocodue./
b.B. Tlokpenun - PoctoB Ha lony: ®@enukc, 2015.-318 c.-ISBN 978-5-222-24089-2.
-Tekct HenmocpencTBEHHBIN.
babasn, O. B. Konctpykinus HepTSHBIX M Ta30BbIX CKBOKHMH. OCIOXKHEHUS W HX
npeojposieHue: yuebnoe mocodbue / badasu 2.B. - Bonorna:UMudpa-Nmxenepus, 2018. -
252 c.. ISBN  978-5-9729-0237-8. -  Tekct: »snekrponnbid. -  URL:
https://new.znanium.com/catalog/product/989180 (mara obpamenwus: 20.03.2020)
Bopobsera, JI.B. OcHoBbl HedTerazoBoro nena: yuedHoe nocooue / JI.B. BopoObena;
ToMCKHUI TOJIMTEXHUYECKUM YHUBEPCUTET. - ToMck: M31-BO0 TOMCKOIO MOJIMTEXHUYECKOTO
ynupepcuteta, 2017. - 202 c. - ISBN 978-5-4387-0767-7. - Tekct: snekrpoHHsbiid. - URL:
https://new.znanium.com/catalog/product/1043888 (mara obpamenus: 20.03.2020)
lanmukeeB, M. A. Dkcruryatamusi MECTOPOXIACHUN HEe(PTH B OCIOXKHEHHBIX YCIOBHSX:
yuebHoe mocooue / U.A. I'anukees, B.A. HaceipoB, A.M. HaceipoB. - Mocksa; Bonorma:
Nudpa-Unmxenepus, 2019. - 356 c. - ISBN 978-5-9729-0288-0. - TekcT: 37€KTPOHHBIN. -
URL: https://new.znanium.com/catalog/product/1049194 (mara obpamenus: 20.03.2020)
Kgecko, b. b. OcHOBBI reopu3nvecKux METOJJOB UCCIEIOBAaHUS HEPTSIHBIX U Fa30BbIX
ckBaxuH: yuebHnoe nocoodue / Ksecko b.b., Ksecko H.I'., Mepkynos B.I1. -
Bonorna:Uudpa-Umxenepus, 2018. - 228 c.-ISBN 978-5-9729-0208-8. - TekcT:
anexTpoHHbI. - URL: https://new.znanium.com/catalog/product/989185 (nara
obpamenus: 20.03.2020)
Kgecko, b. b. ®usuka mnacra: yyebnoe nocobue / Ksecko b.b., Ksecko H.I. - Mockga:
HNudpa-Unmxenepus, 2018. - 228 ¢. ISBN 978-5-9729-0209-5. - Tekct: 3IeKTPOHHBIN. -
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https://www.biblio-online.ru/bcode/437020
https://www.biblio-online.ru/bcode/437020
https://new.znanium.com/catalog/product/989185
https://new.znanium.com/catalog/product/1049194
https://new.znanium.com/catalog/product/1043888
https://new.znanium.com/catalog/product/989180
https://biblio-online.ru/bcode/455799
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https://biblio-online.ru/bcode/455797
https://biblio-online.ru/bcode/455797

URL: https://new.znanium.com/catalog/product/989239 (nara o6pamenus: 20.03.2020)

1 Kpern, B.I. OcHoBbl HedTerazoporo aena : yued. mocodbue / B.I. Kpeu, A.B. [llagpuna;

ToMCKHI MONMUTEXHUYECKUI YHHUBEPCUTET. - 2-€ U3M.. iepepad. u jom. - Tomck: M3a-Bo

Tomckoro nonutexHuyeckoro ynusepeurera, 2016. - 200 c. - ISBN 978-5-4387-0724-0. -

Tekct: anexkrponHsiid. - URL: https://new.znanium.com/catalog/product/1043934 (mara

obpammenust: 20.03.2020)

Mycun, M. M. Pa3paboTka He(TSIHBIX MECTOpOXKICHM: ydeOHOe mocodbme / M.M.

4 Mycun, A.A. Jlunaes, P.C. XucamoB ; nog pen. A.A. Jlunaesa. - 2-e u3l., nepepad. u
nom. - Mockga; Bosnorna: Madpa-Umxkeneprs, 2019. - 328 c. - ISBN 978-5-9729-0314-6.
- Tekcrt: anekrponnsiii. - URL: https://new.znanium.com/catalog/product/1049168 (nmara
obpamenus: 20.03.2020)

1 Mepkynos, B.IL. I'eodpusuueckue uccienoBaHus CKBaXWH: ydeOHoe mocobue / B.IL.
MepkynoB.- ToMckuil moauTexHUYeckud yHuBepcutTeT. - Tomck: M3n-Bo Tomckoro
HoJuTeEXHUYeCcKoro yHusepcurera, 2016. - 146 c. - ISBN 978-5-4387-0686-1. - Tekcr:
anekTpoHHbid. - URL: https://znanium.com/catalog/product/1043920 (mata oOparmieHus

—_—

20.03.2020)
1 OBunnHUKOB, B. B. Merammosenenue: yueOnuk / B.B. OBunmaHMKOB. — Mocksa: W1/I
6 «DOPYM»: MH®DPA-M, 2020. — 320 c. - ISBN 978-5-16-101930-6. - Tekcr:
anekTpoHubii. - URL: https:/new.znanium.com/catalog/product/1081630 (mara
obpamenust: 20.03.2020)
1 [TnatoB, H. A. OcHOBBI WHXeHepHOU Teonoruu: yueOnuk / H.A. IlnaroB. — 4-e usm.,
7 nepepad., nom. u uctp. - Mocksa: UHOPA-M, 2019. — 187 c. - ISBN 978-5-16-102386-

0. - Texkct: amekrponnsiii. - URL: https:/new.znanium.com/catalog/product/1015854
(mara obpamenwus: 20.03.2020)

I[OHOJIHI/ITCJILHLIE HCTOYHHUKMU:

. ApOGy3os, B. H. T'eonorus. Texnonmorust 1o6s1un HedTH 1 Ta3a. [IpakTukym: mpakTudeckoe nocoouve
Ui cpeanero npogeccuonanbHoro oopasosanus / B. H. ApOy3os, E. B. Kypranosa. — Mocksa:
N3narensctBo FOpaiit, 2019. - 67 c. - ISBN 978-5-534-00819-7. - Tekcr: anexrponHsIil. - URL:
https://www.biblio-online.ru/bcode/437020 (mara obpamenus: 19.03.2020).

. Bonoxun, A.B. BeimonHenue paboT 1o noaaep KaHulo IIACTOBOTO JIABJICHUS: YUEOHHK JUIS
ctynentoB yupexjaenuit CI10 / A.B. Bonoxun, [I.B. Apcubexos, B.A. Bonoxun.- Mocksa:
Axanemus, 2017.-192 c. - ISBN 978-5-4468-3480-8. TexkcT HenocpeacTBEHHbIN.

. Bonoxun, A.B. Benenue nporiecca ruapopaspbiBa Iiacta U TUAPOIIECKOCTPYHHOM repdhopariiu:
yueOHuk s crya. yupexaenui CI10 / A.B. Bonoxun, B.I'. Jlanarun, B.A. Bonoxun.- Mockga:
Axkanemus, 2017.-192 c. - ISBN 978-5-4468-3379-5. Tekct HenocpencTBEHHbIN

. KoHTponbHO-U3MepuTeabHbie IpUOOPHl U MHCTPYMEHTHI: YYEOHUK JIJISl CTYACHTOB YUPEKICHHMA
cpenuee nmpod. oobpazosanus / C. A. 3aiiues [u ap.]. - 9-e uzn., crep. - Mocksa: Akanemus, 2017. -
464 c. - ISBN 978-5-4468-3379-5. TekcT HENOCPENCTBEHHBIM.

. Jlyromkun, I'C. COopHHK 3amad 1o cOOpy W MOATOTOBKE HE(TH, Tra3a M BOABI HA MPOMBICIAX :
yuebnoe mocobue / I'C. Jlyromkwn, M. W. JIyHIOWIKWH - CTEpPEOTHIIHOE H3JaHHE.-MOCKBa:
Aunbsine,2016.-134c¢.- ISBN 978-5-00160-000-0. Tekct HenmocpeacTBEHHbIMN.

. Cedepo, I. I. MarepuanoBenenue yueOHoe nocodue / I. I. Cedepon, B. T. barnenkoB. —
Mocksa: PUOP: UH®PA-M, 2020. - 158 c .- ISBN 978-5-4468-5936-8. - TeKkCT: 3ME€KTPOHHBIH. -
URL.: https://znanium.com/catalog/product/1058555 (mara obpamenus: 19.03.2020).

. Coxonosa E.H Marepuanosenenue Jlabopatopuslii npaktukym: yuebnoe nocodue mis CI1O / E.H.
Coxkomnosa, A.O bopucosa, JI.B. JlaBeinenko. — 3-e u3a., crep. — M.: «Axkagemus», 2016-128c. -
ISBN978-5-4468-2897-5. — TekcT: HEMOCPEACTBEHHBIH.
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https://znanium.com/catalog/product/1043920
https://new.znanium.com/catalog/product/1049168
https://new.znanium.com/catalog/product/1043934
https://new.znanium.com/catalog/product/989239

8. Paspaborka He(TEerazoKOHICHCATHBIX MECTOPOXKIEHHUMU: ydeOHoe mocobue / cocraButenu H. P.
Kpuosa [u ap.]. — Tromens: TroM[HI'Y, 2018. — 260 c. — ISBN 978-5-9961-1676-8. — Tekcr:
anekTpoHHsbIil . — URL: https://e.lanbook.com/book/138247 (nata obpamenus: 20.03.2020).

HNuTepHeT-pecypceb:

1. HoBble TexHOmorum pa3paboTKu HEPTSIHbIX MECTOPOXKACHUN [DneKTpoHHBIH pecypc] //

dbenepanbupiii _nopran "Poccuiickoe oOpaszoBaHue". - OJEKTPOHHBIC JaHHBIE. - 3arjlaBHe C

JoMarHei ctpanuiibl MiHTepHeTa. - Pexum noctyna : http://www.tatneft.ru/technolog.htm
2. Pacuerbl GU3HMKO-XUMUYECKUX CBOMCTB IJIACTOBOW M IPOMBICIOBON HEQTH M BOABI [ DIEKTPOHHBIH

pecypc] // denepanbnbiit mopran "Poccuiickoe obpa3zoBanue”. - DIEKTPOHHbBIE TaHHBIC. - 3araBue
C JgomamHed  cTpaHuubsl  VHTepHeTta. - Pexum  nmoctyma http://oil-
book.narod.ru/door/door2/573.htm -- 20.2 K6 -- 02.06.2007.

http://www.oil-industry.ru/HedTsH0€ X034HCTBO, KypHaI

http://www.neftegas.info/Tepputopus HedTeras, xKypHan

http://www.burneft.ru/ Bypenue u He(Th ,JKypHaI

http://www.gstar.ru/files/oilsafety.pdf

SIS

4.3 O0mue TpedGoOBaHMS K OPraHu3alnu 00pa3oBaTeILHOI0 npoiecca

B nensx peanuzanny KOMIOETEHTHOCTHOTO MOAXOAA IIPU OCBOEHUM MOJYJIS NPENYyCMaTpUBAETCS
HCIOJIb30BaHUE B 00Pa30BaTEIbHOM IPOLECCE AKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBENEHUS 3aHATUN
(mpoBeneHue AETOBBIX U POJIEBBIX UI'P, aHAJIN3 KOHKPETHBIX CUTYallMOHHBIX 3aja4).

Jns  peanuzanuu  nporpamMmbl  IPO(ECCHOHANBHOIO MOAYNS  OOydaroluecs MpOXOIsT
IIPOU3BOACTBEHHYIO TPAKTHUKY.

ATTectanus 1O  HUTOraM MIPOM3BOACTBEHHON  MpPaKkTHUKU MpoBOAUTCA B (hopme
mddepeHIPOBaHHOTO 3a4€Ta, HA OCHOBAHUU OTYETOB OOYYAIOIIHXCS.

OcBoeHue nporpaMmbl MOZyiIsl Oa3upyeTcsl Ha U3y4eHUU o0LenpodeccnoHaIbHbIX AUCHUILINH
«Metponorusi, crapaaptuzamus u - ceprudukauusa», «MmxenepHas rpaduka», «TexHuueckas
MeXaHMKa», «JIEKTPOTeXHUKa U 3JeKTpoHukay, «IIpaBoBoe oOecneueHre mnpogecCHOHATIBHON
nestenpHOCTH», «leonmorusina Takke Ha aucuuiuimHax «Martemartuka» u  «HHbopManoHHbIe
TEXHOJIOTMH B NMPO(eCCHOHATBHOM JeSITeNbHOCTH» MaTreMaTH4eCKMX M OOLIMX eCTeCTBEHHOHAYYHBIX
JUCLIUILINH.

[Tpu paboTe Hag KypCOBBIM IMPOEKTOM OOYYaroIuecs MOJIy4aroT KOHCYIbTalluH

OO0pa3zoBaTenpHOE YUPEXKICHHUE, PeaTu3yIollee OArOTOBKY IO MporpaMme npoQeccuoOHaIbHOIo
MoOAyns, oOecrneyrMBaeT OpraHU3alMI0 M TPOBEJCHHME TEKYIIEro KOHTPOJIS U IMPOMEXYTOUHOU
aTTeCTallNN.

Texymiunit KOHTPOIb TPOBOJUTCS MPENoOaBaTeNeM B Ipoliecce 00yUeHHs.

OOyueHne 1o mNpo(ecCHOHATBHOMY MOAYIIO 3aBEpIIACTCsl KBATM(UKALMOHHBIM HK3aMEHOM,
KOTOpBIM IPOBOAUT DK3aMEHAI[MOHHAs KOoMMccHsA. B coCTaB 3K3aMEHAllMOHHOM KOMUCCUU BXOZAT
NpeICTaBUTEIH NPO(UIBHBIX OPraHnu3alyi.

@opMBl U METOIBI TEKYIIET0O M HTOTOBOTO KOHTPOJS MO MPOPECCHOHAIBHOMY MOJIYIIIO
CaMOCTOSITENIFHO pa3padaThIBalOTCS 00pa30BaTENbHBIM YUPEKICHHEM U JIOBOAATCA 1O CBEICHUS
oOydaronIuxcst He TO3Hee Havyalia IByX MECSIEB OT Hadaja 00ydeHusI.

JUIs TeKyIero M MTOrOBOTO KOHTPOJIS 00pa30BATENIbHBIMU YUPEXKICHUAMU CO3IAI0TCs (POHIBI
orieHoYHBIX cpenctB (POC).
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®OC BKIIOYAIOT B ceOs KOHTPOJBbHO-UBMEPHUTCIIBHBIC MaTCpualibl, IMNPEAHA3SHAYCHHBIC [JId
OMpeaAcICHUA COOTBECTCTBHUA (I/IJ'H/I HeCOOTBeTCTBI/ISI) HHIAWBUAYAJIbHBIX 06p330BaTeJ'IBHBIX HOCTI/I)KGHI/Iﬁ
OCHOBHBIM ITOKA3aTCJIAM PC3YJIbTATOB ITOATOTOBKHU (Ta6J'II/II_ILI).

4.4 YciaoBusi peaau3auuu padoyeii mporpaMmMbl NpogeccuoHATbHOT0 MOAYJIS 1Jisi HHBAJIUIOB H
aun ¢ OB3

[Ipu peanuzanuu paboueld mporpammsel npodeccuonanboro moayns «IIM 01. Ilposenenue
TEXHOJIOTMYECKUX MPOIECCOB Pa3pabOTKH M SKCIUTyaTallMi HE(TIHBIX U Ta30BBIX MECTOPOXKACHUI» IS
nHBaNUI0B U ul ¢ OB3 B equHOM IOTOKE CO CBEPCTHUKaMH, HE MMEIOIIMMU TAaKUX OIPAaHUYCHUH,
HOPMAaTHUBHBIN CPOK OCBOEHHUSI IPOTrPAMMBbI HE YBEIMUUBAETCSI.

Hns wnaBamuaoB u jaun ¢ OB3 oOyueHue mpOBOAUTCS C Y4ETOM OCOOEHHOCTEH WX
MCUXO(U3NIECKOTO PA3BUTHSA, MX MHIUBUIYAIHLHBIX BOBMOKHOCTEH U COCTOSTHUSI 3I0POBBSL.

IIpu wm3ydyenun mnpodeccuonanpsHoro monyns «[IM 01. IIpoBeneHue TEXHOIOTUYECKUX
MIPOIIECCOB Pa3pabOTKH M SKCILUTyaTallii He(TIHBIX U Ta30BBIX MECTOPOXKICHUI JUIsI HHBAIH/IOB H JIHII
¢ OB3 obecnieunBaeTcst cOOMIONEHUE CISAYIONUX 00IUX TpeOOBAHUIA:

OCYIIECTBJIEHUE Tporiecca oOydeHust Uil uHBanuAoB u jun ¢ OB3 B omHoll aynuTopuun
COBMECTHO C 00y4arolMMUCS, HE UMEIOLIMMU OIPaHUYEHHBIX BO3MOKHOCTEH 3/10pOBbSI;

MHJVBHIyaJIbHOE KOHCYIBTHPOBAaHUE MHBAIUAO0B U Jini ¢ OB3;

M10JIb30BaHUE HEOOXOIUMBIMU TEXHUUECKUMHU CPEICTBAMU O0YUEHHUS,;

opraHu3anuu padouero Mecrta s HHBaIuA0B u juil ¢ OB3;

o0ecrieuyeHune NMe4aTHbIMU U AJIEKTPOHHBIMU 00pa3oBaTeIbHbIMU pecypcamu (yueOHble mocoous,
MaTepuaibl JJis CaMOCTOSTeNIbHOM paboThl U T.J1.) B opMax, aJlaiTUPOBAHHBIX K OTPAHUYEHUSIM HX
30POBBS ¥ BOCTIPUATHS HHPOPMALIUH.

B 3aBuCHMMOCTH OT KOHKPETHOTO BHJa OTpaHUYECHHs 310pOBbs (HapylleHus ciyxa (Tiyxue,
cmabochplanye), HapyIeHus: 3peHus (cienble, cIad0BUASIINE), HAPYIICHUS OTIOPHO-BUTATEIIBHOTO
amnmapara u Jp.) o0ecrieyuBaeTCs COOMOCHNE CIEAYIOMNX O0INX TPeOOBaHU:

o0ecrieueHne NHAUBUIYaIbHOTO paBHOMEPHOro ocBelieHus: He menee 300 Jokc;

JUIsL BBIIIOJIHEHUS 3a1aHuil nHBanuaaM | jauuam ¢ OB3 npu HE0OX0JUMOCTH MPEJOCTaBISIETCS
YBEJIUYHMBAIOLMECS YCTPOMCTBO;

3aJjaHus IS TIPaKTHYECKUX, JIAOOPATOPHBIX, CAMOCTOSTEIBHBIX U MHBIX paboT odopMisioTcs
YBEJIUYEHHBIM MIPUPTOM;

0 KEJaHUI0 00YYaIOIIUXCS TEKYIIUil U UTOTOBBIN KOHTPOJIb 3HAHUH MO Yy4eOHOH TUCIMIUIMHE
MIPOBOJIUTCSI B TUCHbMEHHOMU, YCTHOUM U MHOU ynoOHOI (hopme.

[lpaktuka pans  wHBaANMMAOB Wy ¢ OB3 mpoBomuTcs ¢ y4yeToM OCOOCHHOCTEH — HMX
NCUXO(U3NYECKOTO PAa3BUTHUS, MHIUBHIYaJIbHBIX BO3MOKHOCTEH M COCTOSHUS 310pOBbs. HBamuapl u
mua ¢ OB3 npoxoast Bce BUIBI NPAKTHUK, NMPEIYCMOTPEHHBIX Y4E€OHBIM IUIAHOM, B COOTBETCTBUU C
IporpaMMoOil  TpPakTUKM HAa  OCHOBAHHMU  JIOTOBOPOB C  NPO(UIBHBIMH  OpraHU3alMsIMHU,
MPEIOCTABISIONIMMHU 0a3bl NMPAKTUK [l uHBaNUAoB U jull ¢ OB3. ®unmman obecnieunBaeT HalIMuue
MECT HIPOXOXKACHUS MPaKTUK 1 MHBAIMAOB U Jyul ¢ OB3 c y4yeroM cOCTOSHUS UX 310pOBbs U
TpeOOBaHUH MO AOCTYIHOCTH.

4.5 Kaapooe o0ecnieueHne 00pa3oBaTeibHOIO Mpouecca

TpeOoBanusi K KBaJu(PUKAIMH TNeJATOTHYECKUX (MHIKEHEPHO-NEAArOrMYecKnX) KaJpoB,
o0ecrneyuBAIOIINX 00yUEeHHE M0 MeKTUCHUIIMHAPHBIM KypcaM.

Peanuzamus  paboueiri mporpammel  mpodeccuonanpHoro wmonyas «IIM  01. Ilpoenenwme

TEXHOJIOTUYECKUX TMPOIECCOB Pa3pabOTKU M OIKCIITyaTallii HE(TSHBIX U Ta30BBIX MECTOPOXKICHUID)
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o0ecreurBaeTcsl MEIaroruueckuMM KaJpamH, MUMEIOIIMMHU BhICIIEe OO0pa3oBaHHE, COOTBETCTBYIOIIEE
podUITI0 JAHHON MPOTrPaMMBbl.

Peanuzamus  paboueird mporpammel  mpodeccuonanpHoro wmonyas «IIM  01. IlpoBenenwme
TEXHOJIOTMYECKHX IPOLIECCOB pa3pabOTKU U HSKCILTyaTallul HE(TAHBIX U Ta30BbIX MECTOPOKICHUID
s wHBanuaoB u quil ¢ OB3 obecrnieunBaeTcsl MeAarorM4ecKUMHU KaapaMmH, MMEIOIIMMHU BBICIIEE
o0Opa3oBaHMe, COOTBETCTBYIOLeE NPOGUII0 JAaHHOW MPOrpaMMbl M NPOMIETIIMX OOydeHHe IO
nporpamme «MHKITI03UBHOE 00pazoBanue B BY3e».

Macrepa: Hanmmuue 5-6 KBaTM(UKAIMOHHOTO paspsaa ¢ O0O0sS3aTeIbHOW CTaXUPOBKOW B
npoUIBHBIX OpraHu3alusax He pexke l-ro paza B 3 roma. OmBIT NEATETHHOCTH B OpPraHMU3AIMIX
COOTBETCTBYIOLIEH MpodeccCHoHaIbHON chephl ABISETCS 00s3aTeNbHBIM.
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S.

KOHTPOJIb

U OIEHKA

MPO®ECCUOHAJBLHOIO MOAY.JIS
(BUJIA MPO®ECCUOHAJLHOM JESATEJILHOCTH)

PE3VYJIBTATOB

PesynbTarsl (OCBOGHHBIE
npodeccuoHaIbHbIC
KOMIIETEHIIUH)

OcHOBHBIC TTOKA3aTEIHN OILICHKHU pEC3yJibTaTa

q)OpMBI 1 MCTOJbI
KOHTPOJIA U OLICHKHN

[TIK1.1 KonTponupoBaTs 1
coOIro1aTh OCHOBHbIE
MoKa3aTenu pa3padoTKu
MECTOPOXKACHUM.

- 00paboTKa reonorunyeckoi HHpopMaIuu
0 MECTOPOXKICHHH;

Texynuiuit KOHTPOJIb B

dhopme:
- 3aIUTa MPAKTUIECCKUX
pabot Ne 2.1-2.3;3.1-3.4

- MPOBCACHUC HCCIIeIOBAaHMI
He(bTSIHBIX U ra30BbIX CKBAaXHMH U
IJ1IaCTOB,

- 3alIMTa MPAKTHYECKUX
pabot Ne 4.1- 4.2

- 000CHOBaHHE BBIOPAHHOTO criocoda
pa3paboTKu HEPTAHBIX U a30BbIX
MECTOPOXKIACHUM;

- 3aIUTa MPAKTUIECKUX
pabot Ne 4.3-4.7;
-3aIUTa MPAKTHYECKUX
pabot u 3amanuit Ne 5.1-
5.2;54-5.9

- MPOBEJCHUE aHaIM3a Mpolecca
pa3pabOTKH MECTOPOXKICHHIA;

- 3aIIUTa TPAKTHYECKUX
pabot Ne 4.1- 4.2

[IK 1.2 KonTponupoBats 1
MO IEPKUBATh
ONTUMAaJIbHBIE PEKUMBI
paboThI U AKCIITyaTalluu
CKBAKHH.

- IIOATOTOBKA CKBAXWHbI K OKCILTyaTalluu;

- 3aIUTa MPAKTUIECKUX
pabot Ne 7.1-7.2

- YCTaHOBJIEHHE TEXHOJIOTUYECKOTO
pexumMa padoThl CKBAXKUHBI;

- 3alIMTa MPAKTHYECKUX
pabot Ne 7.1; 7.3-7.8

- BEJICHUE KOHTPOJA 3a
TEXHOJIOTUYECKUM PEKUMOM PabOThI
CKBaXKUHBI;

- 3aIUTa TPAKTHYECKHUX
pabot Ne 4.1- 4.2

- pa3pabOTKa TeOIOrO-TEXHUUYECKUX
MEPOTPHATHI 10 MOAAECPIKAHUIO
paboToCIOCOOHOCTH CKBAXKHH;

- 3alIMTa MPAKTHYECKUX
pabot Ne 7.10 — 7.13

I1K 1.3 IIpenorBpaiars u
JMKBUIUPOBATD

MIOCJIEACTBUS aBapUNHBIX
CUTyalllil Ha He(TAHBIX U

- HUCHOJIB30BAaHUE CPEJICTB
aBTOMATU3aLMHU TEXHOJIOTHUECKHUX
MPOIIeCCOB TOOBIYM HE(DTH U ra3a;

- 3aIIUTa TPAKTUYECKUX
pabort 6.1-6.10

- 3ammuTa 1a00paTOPHBIX
pabot Ne 6.1-6.5

Ta30BbIX MCCTOPOKIACHUAX.

- pa3paboTKa reoyIoro-TEXHUIECKIX
MEPOTIPHUATHIN TI0  BOCCTAaHOBJICHHIO
paboTOCTIOCOOHOCTH CKBAKHH;

- 3alIMTa MPAKTHYECKUX
pabot Ne 7.14-7.16

- OTpezieNieHNe CBOMCTB KOHCTPYKIIMOHHBIX
U CTPOUTENILHBIX MaTepUaioB Mpu
COOpYKEHUH U PEMOHTE TPYOOIIPOBOIOB U
XPpaHWITHIIL,

- 3aIIHATa TPAKTHIECKUX
pabot Ne 1.1-1.6
- 3aImuTa 1a00paTOPHBIX
pabot Ne 1.1-1.7

- OCYILIECTBIIEHHE BbIOOpa
KOHCTPYKIIMOHHBIX U CTPOUTEIBbHBIX
MaTrepHasIoB IPHU COOPYKEHUH U PEMOHTE
TPYOOIIPOBOIOB ¥ XPAHWUIIHIII,

- 3aIIMTa MPAKTHYECKUX
pabor Ne 1.1-1.6
- 3aIMTa J1a00paTOPHBIX
pabor Ne 1.1-1.7

- ONPENCIICHUE CBOWCTB  TOPHBIX MTOPOJ
Y TPYHTOB IIPU COOPYKEHUHU U PEMOHTE
TPYOOIPOBOAOB M XpaHWIJINII,

- 3allIATa IPaAKTUYECKON
pabotbr Ne 5.3
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- OCYILIECTBIIEHHE BBIOOPA TOPHBIX OPO U
TPYHTOB MPH COOPY>KEHUU U PEMOHTE
TpYOOIPOBOIOB U XPaHHUIIHUIII,

- 3aIUTa MPAKTUIECKOM
paboter Ne 5.3

I1K 1.4 ITpoBoauTh
JUAarHOCTHUKY, TEKYILUN U
KaIlUTAJIHBIA PEMOHT
CKBaXKUH.

- UCTIOJIb30BAHUEC PE3YIILTATOB
HCCIICA0BaHWA CKBAXXWH U ITIJIACTOB,

Texymui KOHTPOJIb B

dbopme:
- 3aIUTa MPAKTUICCKUX
pabot Ne 4.1-4.2;7.9

- pa3paboTKa Teooro-TEXHUYECKUX
MEPOTIPHSITAN TI0  BOCCTaHOBJICHHIO
paboTOCIIOCOOHOCTH CKBAXKHH;

- 3aIUTa MPAKTUICCKUX
pador Ne 7.10-7.16

[IK 1.5. IIpuarMaTe Mepsl
10 OXpaHe OKpYyXKarolen
Cpenbl U Hep.

@opMBl ¥ METOII KOHTPOJII W OIIEHKH pPe3ylIbTaTOB OOyuYeHHUs JOJDKHBI TO3BOJSTH
MPOBEPATH Y 00yUaIOIUXCSA HE TOJIBKO CHOPMUPOBAHHOCTH MPOPECCHOHANTBHBIX KOMIIETEHITUH, HO

- UCHOJIB30BAHUE HKOOMO3AIUTHOMN
TEXHUKU;

Y pa3BUTHE OOLTUX KOMIIETCHIINI 1 00ECIIeUNBAIOIINX UX YMEHUM.

3ammTa KypcoBOro
MPOEKTa

Pe3ynbrarel (0CBOCHHBIE
001111e KOMITCTCHIIHH )

OCHOBHBIC TIOKA3aTEeJIM OLCHKH Pe3y/ibTara

DOpMBI U METOJBI
KOHTPOJISI M OLICHKH

OK 1. [ToHnMate CymHoOCTh
U COLIMAJIbHYIO 3HAYUMOCTb
cBoeil Oynyuieit npodeccun,
MIPOSABIIATH K HEN
YCTOWYMBBIA NHTEPEC

- IEMOHCTPUPYET HHTEpEC K Oymaymen
npodeccur, TOHUMaHUE €€ CYIIHOCTH U
COLUATILHON 3HAYUMOCTH

WNuTtepnperanus
pe3yabTaToB HAOMIONCHUI
3a JIeATENbHOCTHIO
oOydJaromierocs B
IpoIIeCcCce OCBOCHUS
o0Opa3oBaTeIbHON
POrpaMMBbl

OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO
JesITeIbHOCTD, BEIOUPATH
THIIOBBIE METOMIBI U
CrO0COOBI BBIMOJIHEHUS
npodecCroHaIbHBIX 33134,
OLIEHUBATh UX

3¢ HEeKTUBHOCTD U KAYECTBO

-IJIAaHUPYET JESITeIbHOCTh, IPUMEHSS
TEXHOJIOTHIO C YY€TOM M3MEHEHUs
napaMeTpoB OOBEKTa;

-pa30uBaeT MOCTaBJICHHYIO LIeJIb Ha
3a71a4M, IOAOUpasi U3 YMCIIa U3BECTHBIX
TEXHOJIOTUU (3JIE€MEHTHI TEXHOJIOTHI),
[IO3BOJIOIIME PELINTh KAKIYIO U3 3a/1a4;
-IJTAHUPYET JAESTENbHOCTh B paMKax
3aJJaHHBIX (M3BECTHBIX) TEXHOJIOT Ui, B TOM
YHCJIE BBIAEISSA OT/ICJIbHBIE COCTABIISIIOILNE
TEXHOJIOTHH;

KOPPEKTHO BOCIPOM3BOIUT TEXHOJIOTHUIO
[0 UHCTPYKIIUU

HaGmonenue Ha
MPAaKTUICCKHUX H
71a00paTOPHBIX 3aHATUAX
IIPY BBIIIOJTHEHUH PaboT
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0K 3. TlpuHumats penieHust
B CTAHJIAPTHBIX U
HECTaHJapTHBIX CUTYaIIHsIX
Y BECTH 3a HUX
OTBETCTBEHHOCTb

-BBIOMpAET ONTHUMAIBHBIN CITOCO0
paspernieHus mpoOIeMbl B COOTBETCTBUU C
CaMOCTOSITEIIEHO 33JaHHBIMH KPUTCPUSIMH
U CTaBUT IIEJTb;

-Ha3bIBaCT PUCKU HA OCHOBE
CaMOCTOSITENIEHO MPOBEIEHHOTO aHaIHM3a
CUTYaIIUH;

-TIpeJyIaraeT CrocoObl MPEeJOTBPALICHUS U
HEHTpan3aIiui PUCKOB;

-IIPOTHO3UPYET MOCIEICTBUS IPUHITOTO
penieHus

HaOmronenne Ha
MPAaKTUYECKHUX H
7Ta00PaTOPHBIX 3aHATHAX
IIPY BBIIOJTHEHUH paboT

0K 4. Ocy1iecTBIsITh HOUCK
1 UCTIOJIb30BaHUE
nH(popMaIuu, HeOOXOTUMOM
st 5P PEeKTUBHOTO
BBITIOJIHEHHS
npo¢eCCHOHABHBIX 3a/1ad,
npohecCHOHAIBHOTO U
JUYHOCTHOTO PAa3BUTHS

-BBIOMPAET CrIOCO0 pa3perieHus
poOJIeMbI B COOTBETCTBUY C 33 JaHHBIMH
KPUTEPUSIMH M CTABHT 11EJIb;

-IPUHUMAET PEIICHHUE O 3aBEPIICHUH \
NPOJOJKEHUH HH(POPMAIIMOHHOTO MTONCKa
Ha OCHOBE OLIEHKH JJOCTOBEPHOCTH \
HETPOTHBOPEYMBOCTH MOITYYSHHOM
UHOpMAaITNH;

-TIpeAJIaraeT HICTOYHUK HH(POPMAIHH
OTIPEJICIIEHHOTO THIIA / KOHKPETHBIN
WCTOYHUK /ISl TTOTYYEHHS HeJOCTarOIIEH
uHpOpMaIui 1 000CHOBBIBAET CBOE
IpeIIOKEHIE

HaOmronenue Ha
MPAaKTUIECKHUX H
71a00paTOPHBIX 3aHATHAIX
IIPY BBIIOJTHEHUH paboT

OK 5. Hcnons30BaTh
MH(POPMAITMOHHO-
KOMMYHHKATHBHBIC
TEXHOJIOTHH B
npodeccuoHaTbHOM
JeITEIbHOCTH

-(opMynupyeT BOpOCH!, HalleJIeHHbIE Ha
MOJTY4YEeHUE HeJOoCTarome HHpopMaIum;
-yKa3bIBaeT Ha HEIOCTATOK MH(OPMALINH,
HEoOXOAMMOM JJIs pEeLeHUs 3aa4u;
-CaMOCTOSITEIbHO HAXOIUT UCTOUHUK
UH(OPMAIUH 110 3aJaHHOMY BOIIPOCY,
HOJIb3YSCh NEKTPOHHBIM  KaTaJloroM,
CHpaBOYHO-OMOIHOTpadueCKUMHU
0COOUAMH, TOMCKOBBIMU CUCTEMaMHU
Nurepnera

OrieHKa KauecTBa
UCTIONTb30BaHUS
nH(})OpPMAITMOHHO-
KOMMYHHUKATHBHBIX
TEXHOJIOTHIA Ha 3aHATHUAX
[IPY BBIMTOJHCHUN
MPaKTUYCCKHUX H
1abopaTopHBIX padoT

OK 6. Paborats B
KOJIJICKTHUBEC M1 B KOMaH/JEC,
3¢ HexTUBHO 00IIATHCS C
KOJUIETaMH, PYKOBOJICTBOM,
MOTPeOUTEIIMU

-HCTIOJIB3YET MPUEMBI BBIXO/A U3
CUTYAIH, KOT/Ia TUCKYCCHUS 3allljia B
TYIUK, WA PE3IOMUPYET TPUIHHBIL, TIO
KOTOPBIM T'PYyIIa HE CMOTIIA JOOUTHCS
PE3YIABTATOB OOCYXKACHHS \ ICSITEILHOCTH,
-(puxcupyer ocoOble MHEHMUS;

-IPUHUMAET U (PUKCHPYET PEIICHHE MO
BCEM BOMPOCAM JIJIsl TPYIIIIOBOTO
00CYXICHUS;

-JIOTOBApUBAETCSI O MPOLEAYPE U BOIpOcax
JUTsE OOCYKIICHHSI B TPYTIIIE B COOTBETCTBHU
C TIOCTaBJICHHOM IENBIO IeATETHHOCTH
KOMaHJIbI (TPYTIITHI);

-y4acTBYET B IPYIIIOBOM OOCYKICHUH,
BBICKa3bIBasICh B COOTBETCTBUH C 3aJJaHHOM
IPOIEYPOH H IO 3aJaHHOMY BOIIPOCY

HaOmronenue Ha
MPAKTHYECKUX U
Ja00PATOPHBIX 3aAHITHIX
IIPY BBITIOJTHEHUU paboT
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OK7. bpatb Ha cebs -J1aeT CPAaBHUTEIBHYIO OIICHKY HJICH, HaOmonenne ©Ha

OTBETCTBEHHOCTD 32 Pa0OTy |BBICKA3aHHBIX YYaCTHHUKAMHU TPYIIIIHI, MPAKTUYECKUX U

YJICHOB KOMaHIbI OTHOCHTEJIBHO LIEJIH TPYIIOBOH paboThl;  |71a00paTOpHBIX 3aHITHAX
(mOAUMHEHHBIX), 32 -pa3BUBaET U JOIOJIHAET UAEU APYTUX IIPY BBITIOJTHEHUU paboT
pe3yJIbTaT BHITIOTHEHUS (pa3pabaThIBacT 4yKyIO HJICHO);

3alaHui -33/1a€T BOIPOCHI, TPOBEPSIET

aZICKBaTHOCTb IOHMMAaHUS UAECH JPYTHUX;
-y0ex1aeTcst, 4To0 KOJUIETH MO TPyYIIe
MOHSUIN IIPEUIOKEHHYIO HIIEIO;
-apryMEHTHUPOBaHHO IPUHUMAET WU
OTBEpraeT UAcH

OKS8. CamocrosTenbHO -aHaJIM3UPYyeT COOCTBEHHbIE MOTUBBI U Habnionenue Ha
OTIpEeNeIIATh 3a4a41 BHEIIIHIOIO CUTYALHIO MTPU IPUHATHH MPAaKTUYECKUX U
po¢eCCUOHATBHOTO U PELICHHI, KACAIOIIUXCSI CBOETO Ja00PaTOPHBIX 3AHITHIX
JUYHOCTHOTO Pa3BUTHS, HPOJIBUKEHUS; IIPY BBIIIOJTHEHUU paboT
3aHUMAaThCS -aHaNU3UpyeT \ GOpMYIIUPYET 3apoc Ha

caMo00pa30BaHUEM, BHYTPEHHHUE PeCypcChl (3HAHUS, YMEHHUS,

OCO3HAHHO TUIAaHUPOBATh HAaBBIKH, CIIOCOOBI IeSITEIbHOCTH,
MOBBILIEHUE KBATU(DHUKAINH |[IEHHOCTH, YCTAHOBKH, CBOMCTBA IMICUXHKH)
JUTSL petieHus npogecCuoHaIbHOM 3a1a4u;
-YKa3bIBa€T «TOUKH YCIIEXa» U «TOUKHU
pocTtay;

-YKa3bIBaeT PUUYMHBI YCIIEXOB U HEyAay B
JIeATCILHOCTH,

-Ha3bIBAET TPYAHOCTH, C KOTOPBIMU
CTOJIKHYJICS IPY PEIICHUH 3a7a49H, U
npeiaraeT MyTH UX IpeoIoeHus \
n30eraHus B JaJdbHEHIICH NesITeIbHOCTH

OKO. OpueHTtnpoBarbcs B |- MpOsIBIIEHNE UHTEepeca K MHHOBausM B | Habmionenue Ha
YCJIOBHUAX YaCTOM CMEHBI obmacTu npodeccuoHaIbHON MPAKTUYECKUX U
TEXHOJIOTUH B JESITEIbHOCTH. 1ab0paTOPHBIX 3aHATHUSIX
npodeccHoHaITBHON -TOTOBHOCTb OBJIQ/ICHHSI HOBBIMU MIPHU BBITIOJTHEHUHU PaboT
NeSITeIbHOCTH TEXHOJIOTUSIMH B MpodeccroHambHON

JESATETLHOCTH

OO0pa3oBaTebHOE YUPEKICHUE, PEATH3YIOIIee IMOATOTOBKY IO TporpamMMe NpodheCCHOHAIBHOTO
MOIYIIs, 00ECTIeYMBAET OPTaHM3AINIO U TIPOBECHNE TEKYILIET0 KOHTPOJIS M IPOMEKYTOYHOM aTTeCTAIlUN.

Texyruii KOHTPOJIb IPOBOIUTCS MPETIOAABATENIEM B TIPOIIECCE O0yUICHUSL.

Oo6yyenune 1o poPeCCHOHATFHOMY MOAYIIIO 3aBEPIIACTCs KBATM(UKAIIMOHHBIM 3K3aMEHOM, KOTOPBIN
NPOBOJMT SK3aMCHAIIMOHHAs KOMHUCCHS. B cocTaB 5K3aMEHAIIMOHHOW KOMHCCHH BXOIST TPEACTABHTEIN
POPUIBLHBIX OpraHU3aAIHIA.

@®opMbl M METOIBI TEKYIIETO W HMTOTOBOTO KOHTPOJS IO TPOPECCHOHAIBLHOMY MO0
CaMOCTOSITENIFHO ~ Pa3padaThIBAIOTCSl OOpA30BATENIHBIM  YUPEXKJACHUEM U JOBOIATCS IO CBEACHUS
oOydaronuxcst He TO3Hee Havyalia IByX MECSIEB OT Hadajia 00ydYeHUsI.

JIJIs TeKyIiero M WTOTOBOTO KOHTPOJS 00pa3oBaTeNbHBIMU YUPEKICHUSIMHU CO3AOTCS (HOHJIBI
onieHOYHBIX cpeacTB (POC).

®OC BriOUalOT B ce0sS  TENarormueckue  KOHTPOJIBHO-HU3MEPUTENBHBIE — MaTepHallbl,
NpeAHa3HAYCHHBbIC IS ONPENENICHUS  COOTBETCTBUS  (MJIM  HECOOTBETCTBHS)  WHAWBUIYAIbHBIX
00pa30BaTEIbHBIX JOCTHKEHUI OCHOBHBIM MTOKA3aTEINISIM PE3YJIBTaTOB MOJATOTOBKH (TaOIHUIIHI).
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