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PaGouas nporpamma qucnunauHbl «bypoBble cTaHKM U OypeHHe CKBaKUH» pa3paboTaHa:

- B cootBercTBHM C TpeboBanusiMu ®I'OC BO — cnenmanurer mo cneunanbHocTH «21.05.03
TexHOJOrHA Te0JIOTHYECKON pa3BEIKN», YTBEPKACHHOro mpukazoM MunoOpHayku Poccum Ne 977 ot
12.08.2020 r.;

- HA OCHOBaHMM Y4YE€OHOro IIaHa crHenuaauTeTa mo cruenuanbHocTH «21.05.03 Texnomorus
reoJIOTUYECKON  pa3Benkm» cnenuanm3anus «leopusnyeckre METOABl TIOMCKA U pPa3BEAKH

MGCTOpO)KI[eHI/If/'I ITOJIC3HBIX MCKOIIACMBIX».

CocTaBuTeNb K.T.H., JIOII. M.1O. Mep3nskoB

Pabouasi mporpamMmma paccMoTpeHa u oo0peHa Ha 3acenaHuu Kadeapbl OypeHus CKBaXKUH OT

04.02.2022 r., npotoko:n Ne 6.

3aBenyrommii kadeapoit O.T.H., ipod. M.B. J[BoiiHuKOB

Pa6Gouas mporpamma corsiacoBana:

Havansnuk ynpaBneHus yueOHo-
METOIMYECKOTO 00eCIIeUeHU K.T.H. NBanosa I1.B.
00pa30BaTeNnpHOrO Mporecca




1. HEJIA U 3AJAYUN JUCIUATTJIMHBbI

Heaun aucuuminmHbl «bypoBble CTaHKHM W OypeHHE CKBOXMH» — O3HAKOMIIGHHE CTYACHTOB C
TEOPETUYECKUMH OCHOBaMU OypeHHs CKBaXWH, Kkiaccupukauueid BHAOB OypeHus, OypOBBIM
00Opy/IOBaHUEM H MPHUOOPETEHNUE UMH 3HAHHWI B OOJACTH TEXHWKU M TEXHOJIOTHH OypeHHS CKBAXHH Ha
TBEpAbIE, )KUIKHE U Ta3000pa3HbIe MOJIE3HbIE UCKOIIaeMBbIE.

OCHOBHBIMH 331a4aMU JTUCHUIJIMHBI ABJIAIOTCS:

- U3yY€HUE TEOPETHUECKUX OCHOB OYPOBBIX CBOMCTB TOPHBIX IOPOJ, OCHOBHBIX CIIOCOOOB,
TEXHUYECKUX CPEJCTB M TEXHOJOTHMYECKUX TPOIIECCOB, CBSA3AHHBIX C OypEHUEM CKBAXKUH Pa3IMYHOTO
Ha3HAYECHUS,

- HM3y4YeHHE OCOOCHHOCTEH ONMpOOOBAaHUS W HCCICAOBAHHUS CKBAXHH B Pa3sHOOOPA3HBIX TOPHO-
re0JOrMYeCKHUX YCIOBHSIX;

- OBJIQJICHHE METOJaMU MTPOCKTUPOBAHUSI OCHOBHBIX 3JIEMEHTOB CKBAXKUHBI;

- ¢dopMupOBaHUE MpEACTABICHUN O MHpolecce OypeHHs] CKBaKMHBI B LEJIOM M O KOHKPETHBIX
JTanax ee CTPOUTEIbCTBA;

- (dopMUpOBaHUE HABLIKOB pacueTa U MPOCKTUPOBAHUS CKBAKUHBI,

- (GOpMUPOBAHHE MOTHUBAIMHA K CAMOCTOSTCIILHOMY TOBBIIICHHIO YPOBHS MPOo(decCHOHATBHBIX
HABBIKOB B 00J1acTH OYpEeHHS CKBAKHH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII

Huctumimba «bypoBble cTaHkM U OypeHHE CKBa)XMH» OTHOCHTCS K 00s3aTENbHON YacTu
OCHOBHOM NIpo(hecCHOHAILHON 00pa30BaTEIbHOM MPOrpaMMbl 0 crienuaabHOCTH «21.05.03 TexHomorus
reOJIOTUYECKON  pasBenku» crnenuanm3anuu — «['eopu3mveckne MeTOAbl TIMOWCKAa W Pa3BEIKH
MECTOPOKIECHUM MOJIE3HBIX UCKOIAEMBbIX», U3y4aeTCsl B 3-M CEMECTpE.

[IpenmecTByromuMu  KypcaMi, Ha KOTOPbIX HENOCPEACTBEHHO Oa3zupyercs AUCLUIUIMHA
«bypoBble cTaHku u OypeHHe CKBaXHH» sBisitoTcs «MHxeHepHas rpaduxa», «OCHOBBI Ieofe3UH U
toniorpadum», «I'eonorus».

HucuunnuHa «bypoBble cTaHkM U OypeHHE CKBaXKHH» SBJISIETCS OCHOBOMOJAraromen s
U3Y4YEeHUs] CIEAYIOUMX JIUCHUIUIMH: «bypoB3pbiBHBIE paboTh», «l'eopusnyeckue McCCIeAOBAHUS
CKBaKUH», «OCHOBBI IOUCKOB U Pa3BEIKH MECTOPOKIEHUH MOJIE3HBIX HCKOMAEMBIX», «[ uaporeosnorus u
MHXEHEepHasi TEeOJIOTHs» M psAla CIEUUaIbHBIX JUCHUIUIMH, B KOTOPBIX pPacCMaTpUBAIOTCS IPOLIECCHI
OypeHus CKBa)XMH U CBS3aHHbIE C HUMH OIEpaluM, clOenuHUuHble I8 IJaHHOTO HAaIlpaBICHUS
MTOJIFOTOBKH.

OCOOEHHOCTBIO JMCLUUIUIMHBI SIBJISIETCS KOMIUIEKCHBIM IOJAXOJ] K PAacCMOTPEHHIO BONPOCOB
OypeHust ckBaxuH. [Ipm OCBOEHMM AMCHMIUIMHBI CTYJIEHTHl 00ydaroTcsi paboTe Ha mnpubopax ams
OTIpeJIeNIEHUs] PAa3JIMYHbIX CBOMCTB TOPHBIX MOPOA, Ha JAOOPAaTOPHOM OOOPYNOBAHUU Ul M3MEPEHMS
napaMeTpoB OypOBBIX M TaMIIOH&)KHBIX PacTBOPOB, a TAK)XKE 3aHUMAIOTCS Ha TPEHa)Kepe - MMUTATOpeE
OypeHus.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS IO JUCIUIIJIMHE, COOTHECEHHBIE
C IINTAHUPYEMBIMH PE3YJIbTATAMHA OCBOEHMS OBPA3OBATEJIBHOM
INPOI'PAMMBbI

[Tpouecc wu3yuyeHus nucUUIUIMHBI «bypoBble cTaHkM W OypeHHE CKBaKMH» HaIpaBlieH Ha
(dbopMHpOBaHKE CIEAYIOIMIMX KOMIIETSHIIUH:

dopMupyeMble KOMIIETEHINU

Kox Kox u HauMeHOBaHHe HHANKATOPA
Conep:kaHue KOMIeTeHIIHH KOMIIETeH AOCTHKEHHU S KOMIIETCHIINH
M

VYK-1.1. 3HaTh METOJIBI CUCTEMHOT'O ¥ KPUTHYECKOTO
aHajn3a; METOJUKH pa3pabOTKU CTPATEruH NCHCTBHM TSI
BBISIBJICHUS U pEILIEHUs IPOOIEMHON CUTYalUH.

Croco06eH oCyIIeCTBIISATh
KPUTHYECKUN aHATTN3 TIPOOJICMHBIX

CUTyallil Ha OCHOBE CUCTEMHOIO VK-1

VYK-1.2. YMeTh npUMEHSITh METOIbI CHCTEMHOI'O TTOIX0/1a
MTOIX0/1a, BEIPA0AaTHIBATH CTPATETHIO N
neficTi Y KPUTHUYECKOTO aHAJIH3a MPOOJIEMHBIX CUTYAIIHIA,

pa3pabaThIBaTh CTPATETHIO NEHCTBUN, IPUHUMATD
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dopMupyeMble KOMIIETEHINHU

Conep:xkanue KOMIETEHIIUH

Kox
KOMIIEeTEeH
MU

KOI{ 1 HAUMEHOBAHUE HHAUKATOPA
JOCTHKCHHUHA KOMIICTCHIINH

KOHKPETHBIE PEIICHUS JIJIS €€ PeaTu3aIliu.
VK-1.3. Bnangets METOLOIOTHEH CUCTEMHOIO U
KPUTHYECKOTO aHAIIN3a MPOOJIEMHBIX CHTYaITUA;
METOIMKAMHU IIOCTAHOBKH LIEJIH, ONPEACICHHS CII0COO0B
ee JIOCTIKEHMSI, Pa3pabOTKK CTPATETruii ICHCTBUH.

Crioco0OeH ynpaBiisiTh IPOEKTOM Ha
BCEX 3Talax ero >KU3HEHHOTO LUKIIa

YK-2

VYK-2.1. 3HaTh 3Tansl )KU3HEHHOTO LIMKJIA MIPOEKTA; ITarbl
pa3pabOTKH M peaTM3aIliy IIPOEKTa; METOABI Pa3paboOTKH
1 YIpaBJICHUS IPOSKTaMH.

YK-2.2. YMmeTb pa3pabaTeiBaTh MPOEKT C YIETOM aHAIH3a
IBTEPHATUBHBIX BAPHAHTOB €r0 pealn3aLu,
OTIPEICJIATH LIEIEBbIE ATAIbl, OCHOBHBIC HAIIPABJICHUS
pabot; OOBSICHUTH LENN U CPOPMYIUPOBATh 3a1a4H,
CBSI3aHHBIE C TIOJITOTOBKOW M peayin3anyeit MpoeKTa -
YIPaBIATh IPOEKTOM Ha BCEX 3Talax €ro >KU3HEHHOTO
[UKJIA.

VYK-2.3. Bnagets MeTOqMKaMu pa3pabOTKU U yIIPaBICHHUS
[IPOEKTOM; METOJaMH1 OLIEHKH MOTPEOHOCTH B pecypcax u
3¢ (HEeKTUBHOCTH MTPOEKTA.

CriocobeH MmIaHupoBarsb,
MPOCKTHPOBATh, OPTaHU30BLIBAThH
Te0JIOrOpa3BeI0YHbIEC ¥ TOPHBIE
paboThI, BECTH Y4ET B KOHTPOJIb
BBITIOJIHSIEMBIX PadoT,
AQHAIM3UPOBATH ONIEPATHBHBIE U
TEKYIIUE MOKa3aTeIN IPOU3BOICTBA,
00OCHOBBIBAaTh NMPEIJIOKEHNS O
COBEPIIIEHCTBOBAHHIO OpraHU3alUH
HPOU3BOJICTBA, ONIEPATHBHO
YCTPaHATh HAPYIICHHS
MPOM3BOJICTBEHHBIX MTPOIIECCOB

OIIK-10

OIIK-10.1. 3HaTh METOABI U CPENICTBA, CBSI3AHHBIC C
IUIaHUPOBaHUEM, TIPOCKTUPOBAHUEM U OpPTraHHU3aLUeH
re0JIoropa3Be0uHbIX U TOPHBIX PaboT

OIIK-10.2. YMeTb 000CHOBBIBATh MPEIIOKEHHUS TI0
COBEPILECHCTBOBAHUIO OPraHM3aI[K IPOU3BOJICTBA U
OTIEPATUBHO YCTPAHSATh HAPYIICHUS IPOU3BOJCTBEHHBIX
MIPOLIECCOB

OIIK-10.3. BnageTs HaBbIKAMH PYKOBOJICTBA U BECTH
y4YeT U KOHTPOJIb BHIIOJIHIEMBIX padoT, aHAIM3UPOBATh
OTIEPaTUBHBIE U TEKYILUE ITOKA3aTeNN IPOU3BOACTBA

4. CTPYKTYPA U COAEP) KAHUE JUCIUIIJIMHBbI
4.1. O0beM IUCHUIIHHBI H BBl y4eOHOH padoThI
O6m1ast Tpy10EMKOCTh Y4€OHOM TUCHIUIUTMHEI COCTaBIIsAET 5 3a4€THRIX eauHull, 180 ak. yacos.

AK. 4acsbl 110
Buna yueoHoii padoThl Beero ak. cemMecTpam
4acoB i
AyautopHasi padoTa, B TOM YHCJIe: 85 85
Jlexmmm (J1) 51 51
JlaGopatopusbie pabotsl (JIP) 17 17
[TpakTnueckue 3austus (I113) 17 17
CamocrosiTesbHas padora cryaentos (CPC), B Tom uncie: 59 59
BeimonHeHne KypcoBOi pabOTHI 36 36
[ToaroToBKa K MPaKTUYECKUM 3aHITHSIM 8 8
[ToaroToBka K 1a00paTOPHBIM 3aHATUSIM 8 8
Pabora ¢ ntureparypoit 7 7
IIpomexyTounas arrecTaums — 3x3ameH (), kypcoas padota (KP)| 9 (36), KP J (36), KP
O01mast Tpy10eMKOCTb U CIIUTIIUHbI
aK. yac. 180 180
3a4. ejl. 5 5




4.2. Cogepxanmne TUCUUIIMHBI
VY4eOHBIM TUTAHOM TPEAYCMOTPEHBI: JICKIUHU, NPAaKTUYECKUE 3aHATUS, JaOopaTopHble paboOThl U
caMOCTOATENIbHAs padoTa.

4.2.1. Pa3aeJbl IMCHUILIMHBI H BUALI 3AHATHI
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Paznen 1. O6mue cBenenus 0 OypeHUN CKBOKUH 18 8 4 2 4
Pasnen 2. Texuuueckue cpenctpa g OypeHUs: CKBaKUH 24 8 2 2 12
Pasnen 3. OuncTHBIE areHTHl U TAMIIOHA)KHEBIE CMECH 30 8 2 8 12
Pasnen 4. Texnonorusi 6ypeHus CKBaKUH 48 19 7 2 20
Pa3nen 5. OcnokHeHus U aBapuu Ipu OypeHUH CKBaXHH 14 4 - 3 7
Pazgen 6. MeToapl MOBBIIICHUST KaueCTBAa ONPOOOBAHNS CKBAXKUH 10 4 2 - 4
HUroro: 144 51 | 17 | 17 59
4.2.2.Coaep:xanue pa3iejaoB IUCHUILITUHBI
Tpynoemk
Ne HaumenoBanue . 0CTh
Coaep:xkaHue JJeKIHOHHBIX 3aHATHIA
n/n pa3iesa TUCHUTLIHHBI B aK.
yacax
1 Pasnen 1. OOmue [Ipeamer u 3agaun qucHUIUTAHBI. OCHOBHBIC TTOHSTHSA.
cBenenus o Oypenun  |HasHauenue, nenu v 3a1a4u OypeHUs CKBaKUH.
CKBAXUH OCHOBHBIE TIOHATHS O MPOIIECCAX COOPYKEHUS

CKBa)XMH, TEpPMUHBI U onpeaenenus. Kpatkue
CBEJICHUS 110 UCTOPUU PA3BUTHS OypEeHUSI.
Knaccudukanuu ckBakud. CriocoObl ¥ BUIBI OypeHus
CKBaXMH. [ €0JIOr0-TeXHUYECKHE YCIOBUS OYpEHHSI.
DU3MKO-MEXaHUUYECKHE CBOMCTBA TOPHBIX MOPO U UX 3
BIIMSIHHE HA MPOIIECCHI OyPEHUS CKBAKUHBI.
KoHcTpyKIus CKBaXXUHBI M IPUHIIUTIBI €€
MOCTpOeHUs. MeToAbl BCKPBITHS MPOTYKTUBHOTO
wiacta. O60pyAOBaHUE YCThS CKBAKHUHBI.
[Tpon3BOACTBEHHBIN UK OYpEHUST CKBAKHHBI.
TeXHUKO-DKOHOMUYECKHUE MOKa3aTeu OypeHusl.
TexHUYeCKN MPOEKT Ha CTPOUTEIHCTBO CKBAKUHBI.
['eonoro-TexHMUeCKuil HapsiI.

2  |[Pa3gen 2. Texanyeckue |bypoBbie TBEpAOCIUIaBHBIC U aJIMa3HbIE KOPOHKH.
cpenctBa nis Oypenus |[{onora. BypunbHbIe TOJOBKU M KEPHOIIPUEMHBIE
CKBa)KUH ycTpoiicTBa. KomoHkoBbie, OypriibHBIC U 00CaTHBIE
TpyOBl. BypUIbHBIC KOJTOHHBI: 3JIEMEHTHI 8
KOHCTPYKITUH, YCIIOBUS PAOOTHI M KCILTyaTalluH.
KommnoHoBka Hu3a OypUIIbHBIX KOJOHH. 3a00iiHbIe
JIBUTATEJIM U YCTPOMCTBA: Ha3HAYECHHE, TUI IPUBO/A,
0cobeHHOCTH paboThl. BypoBbIe yCTaHOBKH, COCTAB,
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n/n

HauMenoBanue
pa3aeJia JUCHUIIMHBI

Cozlepmaﬂne JEeKIMOHHbIX 3aHATHIA

Tpynoemk
0oCTh
B aK.
yacax

KIaccudukanus, oonactu npuMmeHenus. Ocod0eHHOCTH
KOHCTPYKIUHU OYpOBBIX CTAHKOB IIMUH/EIBHOTO THIIA.
BypoBbI€ yCTaHOBKHM POTOPHOT'O THIIA, YCTPOUCTBO U
o0nactu ux npuMeHeHus. bypoBble ycTaHOBKH C
IIOJIBWKHBIM BpaiiarenaeM. bypoBsie Hacochl,
YCTPOMCTBO M 00JIACTH UX MPUMEHEHHSI. DIIEMEHThI
LHUPKYJIALUOHHON CUCTEMBI CKBaXHHbI. CI1ycKo-
MOIBEMHBIE COOPYKEHHS K MEXaHU3MBI.
BcnomoraTensHoe 000py/1I0BaHHUE ¥ HHCTPYMEHT.

Pasznen 3. OuncrHeie
areHThl U TAMIIOHAKHEIE
cMmecHu

Haznauyenue u crnocoObl IPOMBIBKU. BUabI OUUCTHBIX
areHTOB, UX MapaMeTpbl U 00JACTH TPUMEHEHUSI.
XHUMHUYECKUE PEAreHThI 1JIs1 YIYUIIeHHUs KauyeCcTBa
OYMCTHBIX areHTOB, CIICIUATIbHBIC I00ABKH.
[TpuroTtoBneHmne, OUUCTKA U pereHeparus OypoBbIX
pacTBOpoB. ["a3000pa3ubie ounctHbie areHTs U [KC.
['unpaBnuyeckas mporpamma OypeHus CKBaKUH.
Krnaccudukanuy TaMIOHaXHBIX MaTePUAIIOB.
JloGaBKH, BBOJMMBIE U COCTaB TAMIIOHAKHBIX CMECEH.
CBoiicTBa TAMIIOHAXKHBIX CMECEH U 00pa3yemMoro Ha
MX OCHOBE LIEMEHTHOI'0 KaMHs1. TexHu4yeckue
Cpe/CTBa JJIsl MPUTOTOBJICHUSI U TAMITOHUPOBAHUS
ckBakuH. [lemeHTHpOBaHME 00CATHBIX KOJIOHH.
KoncepBauus u nukBuganus CKBaxuH. MeTo bl
KOHTPOJIS KAYeCTBa LIEMEHTUPOBAHUSL.

Paznen 4. Texnonorus
OypeHHUs CKBaKUH

TexHonorus BpaareabHOro KOJIOHKOBOTO OypeHHs
TBEP/IOCIUIABHBIM U aJIMa3HBIM OPOJOPa3pyLIAIOIINM
UHCTpyMeHTOM. OCOOEHHOCTH OECKEPHOBOTO
OypeHus CKBaKUH. MeTO/bl, TEXHOJIOTUS U
opranu3aius OypoBbIX padOT ¢ UCIOJIB30BAHUEM
CbEMHOT'0 HHCTpyMeHTa. TexHomorus 0ypeHus
pa3BEIOYHBIX CKBAKUH C HEMTPEPBHIBHBIM BEIHOCOM
KEpHa U [UTaMa [UPKYIAUOHHBIM TTOTOKOM.
Oco0eHHOCTH TEXHOJIOTHH OypeHHUs C
UCITIOJIb30BaHUEM 3a00MHBIX YAAPHBIX MAIIHH.
TexHonorust OypeHusi CKBaKUH C MPOJTYBKOM CKaThIM
BO3/YXOM U C IPUMEHEHUEM TI'a30KHIKOCTHBIX
cmecelt [OKC. TexHOIOrHs HAKJIOHHO HaIlpaBJIE€HHOTO
OypeHus CKBaKUH. TE€XHOJIOTUS YAapHO-KaHATHOTO
croco0a OypeHHUs CKBaXXHH B PHIXJIBIX U CKAJTbHBIX
nopojax. OcobeHHocTH OypeHHs CKBaXXHH Ha BOJY,
He(Th U ras.

19

Pasznen 5. Ocnoxxuenus
U aBapuu mpu OypeHuun
CKBAYKUH

O6mas kaccudukanys ocI0KHEHUN U aBapuil Ipu
OypeHUH CKBa)KUH, POJIb O0BEKTHBHBIX U
CyOBEKTUBHBIX (haKTOPOB. MeTOIbI IPEIYIPEKACHUSI
1 00pbOBI ¢ ocnokHEeHUIMH. OCOOEHHOCTH
TEXHOJIOTUN OypeHHs CKBaXXHH B YCIOBUSAX
HOTJIOIIEHUS TPOMBIBOYHON YKUIAKOCTH, B TIIMHUCTHIX
Y HEYCTOMUYMBBIX TOPHBIX MTOPOJIAaX, B COJIEHOCHBIX
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Tpynoemk
Ne HaumenoBanue N 0oCTh
Copep:xaHue JeKIMOHHbBIX 3aHATHIA
n/m pasjesia IUCUMIIHMHBI B aK.
yacax
tosimax. TexHosnorus OypeHus CKBaXXHH B
MHOT'0JIETHEMEP3JIbIX 10poJiaX. ABapuu C
MOPOJOPa3PYIIAIOIIUM HHCTPYMEHTOM, OypHIbHBIMH,
KOJIOHKOBBIMH U 00CaIHBIMHU TPyOaMu, METO/IbI
MarHOCTUKH, MIPEYNPEKACHUS U TUKBUIALINH.
ABapHH C IOBEPXHOCTHBIM 000PYI0BAaHHEM.
6 |Pazmen 6. Meronsl Krnaccudukanuu ropHbIX MOPOJ U T€0I0T0-
MOBBIIIEHUS KAUeCTBA |[TEXHUUYECKUX YCIOBUI M0 CIOXKHOCTH OINPOOOBaHUs
OnpoOOBaHUS CKBKUH [F€0JIOTOpa3BeIOYHBIX CKBaKUH. CIIOCOOBI 1
TEXHUYECKHE CPeACTBA 0TOOPA KEPHOBBIX U 4
[IJIAMOBBIX MPOO U3 pa3BeJOUHBIX CKBaKUH. CriocoObI
0TO0pa 00pa310B FOPHBIX OPOJ U TPYHTOB C
HEHapYIIEHHON CTpYKTypoil. O01ue cBeaeHus o
KEPHOMETPUH.
Hroro: o1
4.2.3. IlpakTnyeckue 3aHATHS
Ne . TpyroemkocTh
Pa3znennl TemMaTUKa NPAKTHYECKUX 3AHATHI
n/n B aK. yacax
1 | Pasnen 1 AHaIIN3 TreoIoro-TeXHUYECKUX YCIIOBUI OypeHHS U BBISBICHHE 2
BO3MOYHBIX OCJIOKHEHUH Npu OypeHHH
2 | Pasnen 1 IIpoekTpoBaHNE KOHCTPYKIIMI CKBAKUH PA3JINYHOTO 5
Ha3HA4YEHUs
3 |Pa3gen 2 |O6ocHOBaHKE BBIOOpa OYPOBOT0 000pYIOBaHHS U MHCTPYMEHTA 2
Bo160op tuna 6yposoro pactBopa. PacueT nemMmeHTHpOBaHUS
4 |Pasngen 3 2
00ca/IHBIX KOJIOHH
[TpoexTrpoBaHNE PEKUMHO-TEXHOJIOTHIECKUX MTApPaMETPOB
5 |Pasngen 4 2
OypeHus
6 |Pa3nen 4 |Pacuer KOJIOHHBI OYPHUIIBLHBIX TPYO 2
7 | Pasnen 4 Pacuet TpeOyemoii MomHOCTH OypOBOM YCTAaHOBKU U 3
HE0O0XO0IMMOr0 JTaBJICHHs] HAarHEeTaH!si OypoBOro Hacoca
8 | Pasnen 6 N3yueHne 3TaJOHHON CXeMBbI KJIacCU()UKALIMU TOPHBIX MTOPOJT 5
10 TPYJHOCTU 0TOOpa KepHa
Hroro: 17
4.2.4. JIabopaTopHble padoThI
Ne Paspnennt TemaTtuka 1a60paTopHbIX padoT Tpynoemrkocts,
n/n B aK. yacax
1 |Pa3zpen 1|Onpenenenne GpuU3NKO-MEXaHUYECKUX CBOMCTB TOPHBIX MOPOJT 2
M3yuenne KOHCTPYKIMHA OPOJ0Opa3pyLIAIOIero HHCTPYMEHTA,
2 |Pazgen 2 |0ypmibHBIX 1 00caaHBIX KOJOHH. OOOCHOBaHME WX BBIOOpA JIJIS 2
KOHKPETHBIX I€0JIOTMYECKUX YCIOBUI
3 |Paznen 3 [MI3yueHne CBOMCTB NPOMBIBOUHBIX JKHIAKOCTEH 4
4 |Pazpen 3 |M3ydeHne cCBOMCTB TaMIOHAXXHBIX PACTBOPOB 4
5 |Pazgen 4 |bypeHne ckBa)kKMH Ha TPEHAXEPE — UMUTATOPE 2
6 |Pasnen 5 [IpenynpexaeHue u TMKBUAALUS Ta30HE()TEBOIONPOSBICHUH 3
Ha TPeHaXepe — UMUTATOPE
Hroro: 17




4.2.5. Kypcosbie padoThI
Ne

TeMbl KypcOBbIX padoT (MpuMepbl)

=
~
=

ITpoexTrpoBanue OypoBBIX pabOT HA CTAAMU AOPA3BEIKH YTOJIHHOTO MECTOPOXKICHUS
ITpoexTrpoBaHue OypoBbIX pabOT Ha CTAAMU AOPA3BEIKHU MECTOPOKICHUS HUKEJIEBBIX Pyl
[TpoexTrpoBaHue OypoBbIX pabOT Ha CTAAUU AOPA3BEIKHU XKEIE30PYIHOIO
MECTOPOKACHUS

ITpoexTrpoBaHue OypeHus: THAPOre0I0rHYeCKON CKBAXKUHBI

IIpoexTrpoBanue OypoBBIX pabOT Ha CTAAMU AOPA3BEIKH YPAHOBOTO MECTOPOXKICHHS
ITpoexTrpoBaHue OypoBbIX pabOT Ha CTAAMK AOPA3BEIKH MECTOPOKICHNS KaMEHHOHN COJIU
ITpoexTrpoBanue OypoBbIX pabOT Ha CTAAMU AOPA3BEIKH 30JI0TOPYIHOTO MECTOPOXKICHHUS
[TpoekTHpOBaHKE CTPOUTENLCTBA Pa3BEAOYHON CKBaXKMHBI HAa DeTOPOBCKOM HEPTSIHOM
MECTOPOXKACHUH

[TpoexTpoBaHKEe CTPOUTENHCTBA TOMCKOBO-OLIEHOYHON CKBa)KMHBI Ha [Tprobeckom
HEPTSIHOM MECTOPOXKAECHUU

IIpoexTupoBaHuE CTPOUTEILCTBA IKCILTyaTAlMOHHAs CKBAKUHBI HA KpacHOIEHMHCKOM
He(TEera30KOHJEHCATHOM MECTOPOXKIEHUU
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5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B xozne oOyueHus MpUMEHSIOTCS:

Jlekuum, KOTOpBIE ABJISIOTCS OJHUM U3 BaKHEHIINX BUIOB yUE€OHBIX 3aHATUN U COCTABIISIOT OCHOBY
TEOPETUYECKON MOATOTOBKU 00yJaromuxcs. Llenu TeKInoHHbIX 3aHITHH:

- 1aTh CHCTEMAaTU3MPOBAHHbIE HAY4HbIE 3HAHUS 10 TUCLMILUIMHE, aKIEHTUpOBaThb BHUMAaHHE Ha
HanboJiee CI0KHBIX BONPOCaX AUCIHUITIMHBL

- CTUMYJIUPOBaTh AKTHBHYIO II03HABaTENIbHYIO JESITEIbHOCTh OOYyYaloOUIMXCs, CIIOCOOCTBOBATH
(OpMHPOBAHUIO UX TBOPYECKOTO MBIIIJICHHUS.

IIpakTuyeckue 3ansaTus. Lleny mpakTHYECKUX 3aHATHI:

-COBEpIIEHCTBOBATh YMEHUS U HaBBIKH PEIIEHHS MPAKTUUECKUX 3a/1au.

['maBHBIM cofep>KaHHEM 3TOTO BUJA YUEOHBIX 3aHATUH sBIsieTcsl paboTa Kakaoro o0ydaromerocs mno
OBJIJICHHIO MIPAKTUYECKMMH YMEHUSMU M HaBbIKaMU MPo(eCCHOHAIbHON IESITeIbHOCTH.

JlabopaTopubie pa6oTsl. [{enn 1abopaTopHbIX 3aHITHIA:

- YIIIyOUTh M 3aKPENUTh 3HAHUs, MOJyYEHHbIE Ha JIEKIUSAX M B MPOLECCe CaMOCTOSTEIbHOM paboThI
oOyyaromuxcst ¢ yaeOHOW U Hay4HOU JIUTEpaTypoii;

I'maBHBIM coJiepKaHUEM ITOTO BUJA YUEOHBIX 3aHATUH SBISETCS paboTa Ka)10ro o0yJaromerocs mno
OBJIA/ICHUIO TIPAKTUYECKUMU YMEHHUSIMH U HaBbIKaMU NMPO(eCCHOHANBHOM NesTeTbHOCTH.

KoncynbTauum (Tekyiias KOHCYJIbTAallMs, HaKaHyHEe »JK3aMeHa) SBJIIeTCS OAHOW H3  (QopMm
PYKOBOJICTBA y4eOHON palbOTOl OOy4JaromuXcsi U OKa3aHUS UM TOMOIIM B CAMOCTOSITEIFHOM HM3yYeHUH
Marepuana JUCHUIUIMHBL, B JIUKBUIALUN UMEIOIIUXCS TPOOENIOB B 3HAHUSX, 3a/I0JDKEHHOCTEH 110 TEKYILIUM
3aHSTHSIM, B TIOJIFOTOBKE MMCHMEHHBIX Pa0bOT (TIPOEKTOR).

Tekymue KOHCYIbTaLMM IPOBOIATCS IperojaBaresieM, BEAYIIUM 3aHATHS B Y4eOHOW rpymme,
HAy4YHBIM PYKOBOJUTENEM U HOCST KaK MHANBUYaTIbHbIHN, TaK U FPYIIIOBOM XapaKkTep.

CamocrosTebHasi padoTa o0y4alOIMXCsl HaNpaBlieHa Ha YriyOJieHHe M 3aKpervieHue 3HaHUM,
MOJyYEHHbIX Ha JIEKUUSAX M JAPYIHX 3aHATUSAX, BBIPAOOTKY HABBIKOB CAMOCTOSITENILHOTO AKTHBHOIO
NpUOOPETEHUs] HOBBIX, JOMOJIHUTENBHBIX 3HAHUM, MOATOTOBKY K MPEACTOSIIMM YUeOHBIM 3aHATHSAM U
MIPOMEKYTOUHOMY KOHTPOJIO.

KypcoBas padoTa no3BoJisieT 00y4aromumMcst pa3BUTh HaBBIKK HAYYHOTO TIOMCKA.



6. OHUEHOYHBIE CPEACTBA IS TEKYHIETI'O KOHTPOJISA YCIIEBAEMOCTMN,
IMPOMEXYTOYHOM ATTECTAIIMA IO UTOTAM OCBOEHUW A JUCITATLIAHBI
6.1. Oyenounsie cpeocmea 013 camocmoamenvHoll pabomsl U MeKyu e2o0 KOHmMpOoJis
ycnegaemocmu
Pazgean 1 «O0mme cBeieHusi 0 OypeHnH CKBAKUH»
1. Kak knaccuuuupyrorcst 0ypoBble CKBaXKHHBI?
2. B uéM coCcTOUT OTIIMYHE MEXKIY OOJBIINM U MAJIBIM IIUKIAMH COOPY>KEHUS CKBAYKUH?
3. Kakue nannble MpUBOISATCS B I€0JIOT0O-TEXHUYECKOM Hapse Ha OypeHUe CKBaKUHBI?
4. IlepeurcnuTh 5KOHOMUYECKHE MTOKa3aTeIu OypeHus.
5. [latb ompenienenue MOHATHIO «KOHCTPYKIIHSI CKBOKUHBD.
6. [lepeuncnuTs  omepauuu, BXOASIIME B MPOU3BOACTBEHHBI  LHKI  COOPYKEHHUS
r'€0JIOTOPa3BEJOYHBIX CKBAXKHH.
7.Kakum o00pa3oMm mopojsl KIACCU(PUIMPYIOTCS B 3aBUCHUMOCTH OT HX Je(pOpMaIMOHHBIX
CBOMCTB?
8. OOBSCHUTH MOPSIOK BEIOOPA U 000CHOBAHUS KOHCTPYKIIUHU T'€0JI0rOPa3BeJOUYHBIX CKBAYKUH.
9. OOBSACHUTH MOPSIOK BEIOOPA 1 000CHOBAaHMSI KOHCTPYKIIUU CKBaKWH Ha HE(PTH U Ta3.
10. [atb xapakTepUCTUKY MOHATUIO «OYPUMOCTH TOPHBIX TOPOI».
11. IlepeuncnuTh KaTETOPUHM TOPHBIX OPOJ IO OYPUMOCTH.
12. Kakas knaccudukaiusi TOpHBIX TOPOJ M0 TPEIIMHOBATOCTH?
Pa3nen 2 «Texnnueckue cpeacrsa it OypeHUs] CKBaKUH»
1. [TosicauTsb Knaccupukanmio OypoBbIX YCTAHOBOK (CTAHKOB) 11O THITY BpalllaTes.
2. Uto Takoe “xoJ mrmuHaes?
3. Ilox kakuM yrjioM K TOPU30HTY MO3BOJISIET OYpUTh UINMUHAEIBHBINA BpalaTeib?
4. ITepeynCIUTh MPEUMYILECTBA MTOIBUKHBIX BpalaTeseH.
5. BelnonHeHne Kakux TEXHOJOTHUECKUX ONepanuii odecrneynBaeT cucreMa BepXHero npuBojia?
6. I'te ucrionb3yroTcst 0ypoBbIe YCTAHOBKH C POTOPHBIM BparmaTesnem?
7. Kak npou3BoAMTCS peryimpoBaHUe OCEBOI Harpy3Ku MPU pOTOPHOM OypeHuu?
8. B yem 3akit04arOTCA JOCTOMHCTBA U HEIOCTATKH POTOPHBIX BpalaTeeii?
9. Kakoe Ha3HaueHHEe IPOMBIBOYHOIO Hacoca?
10. Kaxkue TpeGoBaHHS MPETBIBISIOTCS K IPOMBIBOYHBIM Hacocam?
11. TlosicHUTH MPUHLMT JIeHCTBUS NOPIIHEBOTO HAcoca.
12. TlosicHUTH MPUHITUT TEHCTBUS TUTYH)KEPHOTO Hacoca.
13. Ilpu OypeHun KakuxX CKBaXXUH OOBIYHO MPUMEHSIOTCS IUTYHXKEpHbIe OypOBbIE HACOCHI?
14. Yem obGecrnieunBaeTCsi TEPMETHYHOE, TTOABMKHOE COCIMHEHHE OYpOBOro pykaBa OT Hacoca C
OypHILHOI KOTOHHOM?
15. Yto ycCTaHOBJIEHO Ha HArHETATEIbHON JMHWUW JUIS BBIPABHUBAHUS ITYJIbCAIIMHA JTaBIICHUS
HarHeTaHus?
16. B uéMm npuHIMNUATEHOE OTINYNE MIOPITHEBBIX HACOCOB OT TUTYH)KEPHBIX ?
17. Yem cHaGxkEH HacoC A KOHTPOJIS 3a JaBieHueM?
18. TlepeuncnuTh THITBI TBEPIOCIIIIABHBIX U alIMa3HBIX KOPOHOK.
19. B uém cocTouT oTiInuMe OypoBbI€ BBILIEK OT MayT?
20. Kaxkwe a;1eMeHTBI BXOJIAT B TAJIEBYIO OCHACTKY?
21. VYxazaTh 00J1aCTh MPUMEHEHHS TBEPIOCIUIABHBIX M aJIMa3HBIX OYPOBBIX KOPOHOK.
22. W3 xakux 3JIEMEHTOB COCTOUT KOJIOHKOBBIA CHApPSIT?
23. TlepeuncanThb 351€MEHTHI KOHCTPYKIIMU HMIAPOLIEYHBIX JOJIOT.
24. Jlns OypeHus KaKuX TOPOJ UCIOIB3YIOTCS JIOTIACTHBIC 10JI0Ta?
25. UTo BXOIUT B COCTaB KOJIOHKOBOTO J10JI0Ta?
26. Kakue (GyHKIIMH BBIMOJIHIET KOJTOHHA OYPUIIBHBIX TPYO?
27. Kakoe npennaznauenue YbT?
28. Jlns yero mpeaHa3HaueHBI JIETKOCIUIABHBIE OypHIIbHBIC TPYOBI?
29. IlepeuncnanTh THUMBI COSAUHEHUH OYPUIBHBIX TPYO.
30. Kakue mMaTepuanbl MPUMEHSIOTCS I U3TOTOBJICHUS OYPHIIBHBIX U 00CaTHBIX TPYO?



31. Kakwue OnIBarOT 3a00MHBIE IBUTATEINA?
32. Kakoii O0ypoBOii HHCTPYMEHT OTHOCHUTCS K BCTIOMOT'aTeIbHOMY?
Pa3nes 3 «O4uCTHBIC areHThl H TAMIIOHAKHBIE CMECH)
. Kakoe Ha3zHaueHHe MpOMBIBKHU (IIPOLYBKH) CKBaYKUH?
. IlepeunciuTh cXemMbl HUPKYJISALMY OYUCTHOTO areHTa B CKBaKUHE.
. I1osSICHUTD 3aMKHYTYIO 1 HE3aMKHYTYIO LHUPKYJISIIHIO.
. Kakue tpeOoBaHus NpeabABISIOTCS K IPOMBIBOYHBIM KUAKOCTIM?
. K xakum cucrtemam OTHOCST IPOMBIBOYHBIE JKUKOCTHU?
. Kakne xuMunueckue peareHTbl 100aBISAIOT B IPOMBIBOUHYIO KUJKOCTb Ul PETyJIUPOBAHUS U
ylydlIeHus €€ napameTpos?
7. IlepeunciuTb OCHOBHBIE TUIIBI IPOMBIBOYHBIX areHTOB.
8. Uro B ceOst BKIIIOYACT THIPABINYECKAs POTPaMMa MPOMBIBKU CKBa)KUHBI?
9. B uém u rze ocyuiecTBiaseTcs IPUroToBIeHHE OypOBOro pactsopa?
10. TTosiICHUTH TEXHOJOTUIECKYIO IIEMOYKY OUYUCTKH OYpPOBOTO pacTBOpPA OT IUIAMA.
11. IlepeuncnuTh OCHOBHBIE CBOMICTBAa TaMIIOHaKHBIX cMecel M 00pa3yeMoro Ha HMX OCHOBE
[EMEHTHOTO KaMHSI.
12. JIns xakux nenei UCrosb3yrTcs TaMIIOHaKHbIE cMech ?
13. Kakue npuMeHsIoTcs CrocoObI IEMEHTAIMH 3aKOJIOHHOTO IIPOCTPAHCTBA CKBAKUH?
14. Kakyo TeXHMKY HCIIOJIb3YIOT JUIsl LEMEHTALMU CKBaKUH?
15. Jlnst 94ero ucnoJib3yroTCs TaKephl?
16. C nomoripio Kakux cnoco0OB U3y4ar0T Ka4eCTBO LIEMEHTAIUN CKBAKUH?
Pa3nen 4 «Texnosiorust 0ypeHusi CKBaKuH»
Kakne ocHOBHbIE TEXHOJIOTHYECKHE TTapaMeTphbl pexkuMa OypeHus?
Kaxkoro naeiicTBUs BBIITYCKAIOTCS THAPOYIAPHUKN?
Jlnis 4ero npejHa3HavyeH 3KEKTOp U I71e OH yCTaHaBIMBaeTcs B OypoBoM cHapsize?
I'ne ucnonwzyercst kommieke odbopynoBanus KI'K?
IMosicauts npuanun padotsl CCK n KCCK.
Kaxoe 6ypoBoe o0opynoBaHue npuMeHseTcsl Ipu ucnoib3oBanuu komuiekca CCK?
Kakue TpyOs! ucnonb3zyrores B kommiaekce CCK?
Kakue tpyOs1 ncnonbs3yrores B kommiaekce KCCK?
. B uéM 3akirodaeTcs cyTh METO/a HAPaBJIEHHOT0 OypeHus?
10 Kakwue reonornveckre, TEXHUYECKHE U TEXHOJIOTUYECKHE TPUIMHBI HCKPUBIICHUS CKBOKUH?
11. KakoBo Ha3Haue€HHE HHKIMHOMETPOB?
12. Kakpe TEXHUYECKHME CpEICTBA H TEXHOJOTHYECKHE NPUEMBI Ui HCKYCCTBEHHOTO
UCKPUBJICHUS?
13. C xakoii nenpro B OypoBOii CHapsi/] BKIIOYAIOT THAPOYIAPHUKA U ITHEBMOYIAPHHUKH?
14. TlosicHUTH yIapHO-BpaIlaTEeNIbHBINA cIOcO0 OypeHHs.
15. TlosicHUTH BpamaTeabHO-yIapHBIA CIIOCO0 OypeHHs.
16. HasBaTb 061acTu NpUMEHEHHUs yJapHO-KaHATHOTO criocoba OypeHus.
17. Yem mocturaeTcsi yMEHbIIICHHE MHTEHCUBHOCTH NCKPHUBIICHHS CKBYKUH?
18. Yem pocturaercs yBelIn4eHUE MHTEHCUBHOCTH UCKPUBIICHHS CKBAYKUH?
19. Kakue ¢akTopbl SBISIOTCS OCHOBHBIMH, OIPENENSIONINE KOHCTPYKIMIO CKBKWH IS
BOJIOCHA0XKEHUS?
20. Yrto o03HaYaeT CKBAXXHOCTH (DHIBTpa?
21. Kakoe ocHOBHOE Ha3zHadyeHHE HUIbTpa?
22. W3 dgero coctouT QriibTp?
23. I'nme ucnonwzyercst OypeHue 6ecPUIbTPOBBIX CKBAKUH?
24. Kaxum obpazom Beioupaercs KHBK?
25. Tlepeuncnanuth criocoObl 3aKAaHYMBAHUS CKBAXKMH Ha HE(TH U ras.
26. Kak paccuMThIBaIOTCS/BBIOMPAIOTCS OCHOBHBIC TEXHOJIOTHYECKHE TIapaMeTphl pPEKUMa
Oypenus?
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Pazgen S «OcioxkHeHUs U aBapUM NPU OypeHUH CKBAKHH»
B uém cocTout oTiMuMe OCII0OKHEHUN OT aBapuil pyu OYpeHUH CKBa)KUH?
[lepeuncnuTbh OCHOBHBIE OCIOKHEHHMSI, BOSHUKAIOIINE TPU OYPEHUH CKBAXKHH.
J1J1s 94ero UCrob3yeTcs MPOTUBOBBIOPOCOBOE 000pyHOBaHKE?
Ha xakue BuJIbI TOApA3IENSIOTCS MOTJIONIEHUsI OYPOBOTO pacTBOpa B CKBaXKUHE?
W3-3a 4ero MoXeT NpOUCXOIUTh MIPUXBAT KOJOHHBI OYPUIIBHBIX TPYO?
[lepeuncnuth TUIBI IPUYUKH, IO KOTOPHIM BO3HUKAIOT aBAPUU B CKBAXKHHE.
Kakue Mepbl MpUHUMAIOT IPH BOZHUKHOBEHUHU aBapuu?
Kakoii aBapuiiHblii HHCTpPYMEHT OTHOCHUTCS K JIOBHJIbHOMY?
. st yero npeaHazHaueH FUAPABINYECKUN TpyOopes?
10 Jlyst wero npeaHazHadeHa (ppesepHoe 10707107
11. Kakoii aBapuiiHbIif HHCTPYMEHT IPUMEHSIOT IIPU 00pBIBE Tpoca?
12. Kak nukBuanpyercs mpuxsat OypoBOro cHapsija B CKBaXKHHE?
13. Yewm ocymiecTBisieTcsi HOABbEM MPH MONAIAHUH B CKBAXHHY METATHYECKUX MTPEIMETOB?
Pa3nen 6 «MeToabl NOBBIIIEHUS] KA4Y€CTBA ONPOOOBAHUS CKBAKUH
Kakum crioco6amu MOKHO OLIEHUTH MPOIEHT BbIXOa KepHa?
Kakue gakTopsl 0ka3pIBalOT BIUSHUE HA COXPAHHOCTh KEPHOBBIX MPOO?
UYro Takoe caMo3aKJIMHUBaHUE KepHa?
B kakux ycloBUSX HCIONB3YIOTCS OJMHAPHBIE KOJIOHKOBBIE CHAPSABI?
5. Kakue KOJIOHKOBbIE CHApsAbl NPUMEHSIOTCA UIsi OTOOpa KEPHOBBIX IMPOO Ha YroOJbHBIX
MECTOPOKICHUIX?
6. Kakoe Ha3HaYCHHE TBOMHBIX KOJOHKOBBIX TPYO?
7. Kakux TUIIOB BBITYCKAIOTCS ABOWHBIE KOJIOHKOBBIE TPYObI U 00J1aCTh UX TPUMEHEHUs?
8. IlosicHUTh 0COOEHHOCTH OypEeHHS B OCIOKHEHHBIX YCIOBHSIX.
9. KakoBsl npeumy1iecTBa OypeHus CHapsJaMH cO ChbEMHBIMH KEPHOITPUEMHUKAMU?
10. OOBsSCHUTH NPUHIKIT OTOOPA MPOO MPH UCTIOIH30BAHUU KEPHOTA30HA0OPHUKOB.
11. OcHoBHble ocobeHHOoCcTH Oypenus RC.
12. Jlyns kakuX mesei mpou3BOIUTCS KEPHOMETPHSI?

CoNoOR~WNE
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6.2. Oyenounvie cpeocmea 014 nPoeedeHUs RPOMEIHCYMOUHON ammecmayuu (IK3amena)
6.2.1. Ilpumepnutii nepeuenv 60nPoOCco6/3a0anuii K IK3ameHny (no oucyuniune):

. Uro Takoe kycToBoe OypeHue?

. Uto Takoe MHOr03ab0iHOe OypeHue?

. UTo Takoe 3eHUTHBIN yrou?

. Yro takoe azumyt?

. Uto xomoHkoBoe OypeHwue?

. Ha xakue Tpu rpynmsl Jenarcs CKBaKUHBI 110 1IEJIEBOMY Ha3HAUYEHUIO?

. Kakue cymecTByroT CUCTEMBI IPOMBIBKY J10JIOT?

. Uro Takoe cBeua?

9.Marepuan uzrorosnenus JIBT?

10. Kakue runpaBnuueckue 3a00iHbIe TBUTATENN MPUMEHSIOTCS JUIsl OypeHUs] CKBaXKUH?
11. Yto Takoe Tanesas cucrema?

12. Tlouemy Ha KpoHOJIOKE Beeria 00JIbIlIe NIKUBOB YEM Ha TajleBOM OJoke?

13. Ha kakom pacTBOpe JIydllle BCKPbIBATh IPOJYKTHUBHBIE TIACTHI?

14. llepeuncnure pynkuuu YBT.

15. Yro Takoe rpauk COBMEIIEHHBIX 1aBICHUI?

16. Ha3oBuTE OCHOBHBIE pEKUMHBIMU ITapaMeTpaMu OypeHUsl.

17. Jlns1 uero npegHa3Ha4eH NECKOOTAEIUTEND?

18. B kakux ciydasx MpUMEHSIOTCS 0ec(UIbTPOBBIC KOHCTPYKIIUU CKBAXUH Ha BOTY?
19. 15t uero HeoOX0IUMBI Oy(epHBIE KUIKOCTU?

20. Kak nmosry4aroT [IeMeHTbI?

21. B yeM KOHCTPYKTHBHOE OTIH4YKE TypOo0oOypa o B31?

22. B ueM mpeumyInecTBa 3eKTpoOypa nepe/ TUAPaBINIeCKIMU JBUTATCIISIMHE?
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23. Yrto npencrasinser u3 ceds crarop B3/1?

24. B xakux 3a00WHBIX JBUTATEISX HAUOOJbIIIAs YACTOTA BPAIICHHS?

25. Jly1st yero HeoOXO UMb CKPEOKHU?

26. 3auem He0OX0IUM OOJIETYCHHBIN TAMIIOHAXHBINA pacTBOp?

27. Kak BiausieT TBepAOCTh TOPHBIX IMMOPOJI Ha BEIOOP OCEBOM HArpy3Kku?

28. TlosicHUTh OCOOEHHOCTH TPOBEACHUS OJHOCTYIEHYATOrO IIEMEHTHPOBAHUS 3aKOJIOHHOTO
MIPOCTPAHCTBA CKBAXKUH.

29. K onpezneneHuio Kakux napaMmerpoB cBoauTcs pacuer YBT?

30. ®yHKIMK OYpOBOTO pacTBOpa.

6.2.2. IlpuMepHbIe TeCTOBBIE 3aaHUSI K IK3aMEHY

Bapuant No 1
No Bonpocel BapuanTsl oTBETOB
1. |Ocb ckBaxxuHBI — 1. oOpasyromiast OypoBOii CKBaXKHHBI;
2. uHMs, 00pa30BaHHAs T€OMETPUUECKIMH TOUKAMHU
IepeMeIatoIIerocs eHTpa 3a00s Ipu MPOXOIKe
CKBQ)KUHBI,
3. nmuHus, 00pa3oBaHHAs TEOMETPUICCKUMHU TOYKAMU
MePEeMEIAIOIIETOCs LIEHTPa YCThs MPU MPOXOIKE
CKBA)KUHBI,
4. obpazyromias HUIMHIPUYECKasi TOBEPXHOCTh OYpPOBO
CKBAQ)KUHBI.
2. |CteHKa CKBa)XKMHBI — 1. oOpa3yromias 6ypoBOii CKBaKHUHBI;
2. muHWMS, 00pa30BaHHAs TEOMETPUICCKIMH TOYKAMHU
nepeMelaroIIerocs eHTpa 32005 NpU MPOXOJIKe
CKBA)KUHBI,
3. nuHus, 00pa3oBaHHas FTEOMETPUUYECKUMHU TOUKAMU
MepPEMELIAIOIIEroCs LIEHTPa YCThs IIPU MIPOXOJIKE
CKBa)XUHBI,
4. oOpa3yromiast IUIHHAPUIECKasi TOBEPXHOCTh OYPOBOMA
CKBa)KMHBI.
3. |dwamerp CKBaKMHBI — 1.2,3u4;
2. YCIIOBHBINA JUAMETpP CKBAKUHBI, PABHBIN
HOMHMHAJILHOMY JIMaMeTPy OYpHIIbHBIX TPYO.
3. YCIIOBHBIN AUaMETpP CKBAaKUHBI, pABHBIN
HOMUHanbHOMY quamerpy [1PU;
4. yCIOBHBIN TMaMeTp CKBaKUHbBI, paBHBII
HOMHMHAJILHOMY JAHaMeTpy 00cagHbIX TPYO.
4. |I'myOuHa CKBaXUHBI — 1. HOpMasb K 320010 CKBa)KUHBI;
2. paccTOsSTHUE MEXKIY YCTheM U 3a00eM;
3. KpoTuaiilliee pacCTOSIHUE 110 BEPTUKAIIN;
4.1,2u3.
5. |Yrona HakJIOHA CKBOXKUHBI — 1. yros Mexny BEpTUKAJIBIO U KacaTEIbHON K OCH
CKBQ)KUHBI B TaHHOW TOUKE;
2. yroJl Mexay TOpU30HTaJIbIO M KacaTeJIbHOM K OCH
CKBQ)KUHBI B TaHHOW TOUKE;
3. yroa Mex1y MEpUAMAHOM U KacaTeJIbHOM K
TOPU3OHTAIBHOM MPOEKIIUUA OCH CKBOXKUHBI B JAHHOU
TOYKE M0 YaCOBOU CTPEJIKE;
4. yroa Mexay MEPUAUAHOM U KacaTeJIbHOM K
BEPTUKAJILHOU ITPOCKIUU OCU CKBAYKUHBI B JAHHOU
TOYKE MPOTHUB YACOBOM CTPEJIKE.
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3EHUTHBIA YToJl CKBOXKUHBI —

1. yros Mexay BEpTHKAJIbIO U KacaTEIbHOU K OCH
CKB)XWHBI B TAHHOM TOYKE;

2. yroy MeXay TOPU30HTAIIbIO U KacaTeIbHOM K OCH
CKB)XWHBI B TAHHOM TOYKE;

3. yrojl MeXa1y MEpUIMaHOM U KacaTeIbHOU K
TOPU30HTAIBHOW MPOEKUUH OCU CKBAKUHBI B JaHHOU
TOYKE M0 YaCOBOM CTPEJIKE;

4. yroy MeX1y MEpUIUAaHOM U KacaTeIbHOU K
BEPTUKAJILHOM MPOEKIUU OCH CKBAKMHBI B JaHHOU
TOYKE IIPOTHUB YaCOBOM CTPEIIKE.

7. |A3UMYT CKBa)KUHBI — 1. yroa Mexny BepTHKaJIbIO U KacaTeJbHOM K OcH
CKBQ)KUHBI B TJaHHOU TOUKE;
2. yroa Mexay FOpU30HTANIbIO U KacaTeIbHOM K OCH
CKBQ)KUHBI B TJAaHHOU TOUKE;
3. yroa Mexj1y MepuHMaHoM U KacaTeIbHON K
TOPU30HTAJIBHOM IPOEKIMH OCH CKBAXKUHBI B IAHHON
TOYKE T10 4YaCOBOM CTPEJIKE;
4. yron Mexay MEpUIMaHOM U KacaTelbHOU K
BEPTUKAJIBHOHN MPOEKLUU OCH CKBaKUHBI B TAHHON
TOYKE IIPOTHUB YaCOBOM CTPEIIKE.
8. [I[Ipoduiab CKBaXXHHBI — 1.3u4;
2. MOJIO)KEHHUE OCHU CKBA)KUHBI B IIPOCTPAHCTBE;
3. IpOEKLMs OCH CKBAKUHBI HA TOPU30HTAIbHYIO
IJIOCKOCTB;
4. mpOEKIUs OCH CKBaKUHBI HA BEPTUKAIILHYIO
MJIOCKOCT.
9. |CTBOA CKBayKUHBI — 1. BeIpaOOTaHHOE MPOCTPAHCTBO MPH MPOXOKE
CKBa)XHHBI,
2. ropHas BeIpabOTKa MaJIOro JUaMeTpa U CPaBHUTEIHHO
OOJILIIION JIJTHHEI;
3. WIMHAPHYECKas TOpHast BEIpaOOTKa OOJIBIIOTO U
MaJIoro AMaMeTpa U CpaBHUTENIBHO OONBIION JIIMHBI;
4.1u3.
10. |[IppHIMTIHATIEHOE OTIHYHUE 1. reomerprueckue pasmepsl;
OypeHUs CKBaKUH OT MPOXOJKHU |2. CIIOCOOBI pa3pylIeHus! TOPHBIX MTOPO/T;
JPYTUX TOPHBIX BHIPAOOTOK — 3. o0opynoBaHue;
4. opranuzanusi paboThl.
11. |Merox usmepenus 1. kaBepHOMETpHS;
MIPOCTPAHCTBEHHOIO MOJIOKEHHUs |2. TpoduIeMeTpus;
CKBa)KMHBI — 3. poTtomeTpus;
4. MHKJIINHOMETpHUSL.
12.|YrmyOka CKBaKHHBI — 1. TexHONOrHUYECKU Tporiecc 00pa3oBaHus
[WIMHAPHUYECKOW TOPHOM BBIPAaOOTKU MaJIOro JHaMeTpa;
2. mepeMeleHne YCThsl CKBaKUHBI B ITpoliecce OypeHus;
3. nepemenieHue 3206051 CKBaXXUHBI B IIpoliecce OypeHus;
4. nepemelieHue yCThs U 32005 CKBaXKUHBI B Ipoliecce
OypeHusi.
13. |IIpocTpancTBeHHOE MONIOKEHHE |l. IPO(HIIE CKBAXKUHBI,

CKBa>XHHBI —

2. IJaH CKBAKWHEI,
3. Tpacca CKBa>KUHBI;
4. kaBepHOTpaMMa CKBa)KHHBI.
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14.

OcHoBHbIE Tpo1IecChl OypeHus
CKBQKUHBI —

1. pa3pyuieHue nopo 3a00s U 3aKperieHue CTEHOK
CKBQKUHBI,

2. pa3pyllIeHue MOPo U OUUCTKA 32004,

3. paspylieHue mopoja U OYHCTKA 3a0051; CITyCKO-
MOJIbMHBIE OTIepaIiH;

4. pa3pylieHre IopoJ] U OUYUCTKA 320051, 3aKperIeHIe
CTEHOK CKBa)KHHBI.

15.

KoHcTpyK1us CKBaXKMHBI —

. KOHEYHasl [NyOMHA U AuaMeTp OypeHus;

. HAYQJIbHBIM M KOHEYHBIN JUaAMETP;

. AIHTEPBAJIbI U IMAMETPBI KPETICHHUS;

. HIHTEPBAJIbI, THaMETPhl OYPEHUSI M KPCTUICHHSI.

16.

HakioHHast ckBaxuHa —

—_—As N =

. CKBa)XKMHa, HallpaBJICHHAss BEPTUKAIBHO HITH TTO]T
YIJIOM K BEPTHKAIIH,

2. CKBa)XKMHa, HAIIPaBJICHHAS 10]] YIJIOM K TOPH30HTAIIH;
3. CKBaXXMHA, HATIPABJICHHAS MO YIJIOM K BEPTUKAJIH;
4.2 u3.

17.

MHOrocTBOJIbLHAS CKBAXKUHA —

1. ckBakMHAa, B CTEHKE KOTOPOI Ha OJMHAKOBOMW TTTyOnHE
3a0ypeHbI TOTIOJIHUTEIFHBIE CTBOJIBI,

2. CKBaXXHHAa, B CTEHKE KOTOPOH Ha pa3Hoil riiyOounHe
3a0ypeHbI JOTIOJIHUTEIBHBIE CTBOJIBI;

3. CKBaXkuHa, OypeHue KOTOPOU OCYIIECTBISETCS B IBa
i 6osee 3a00€B ¢ MOOUepETHON peHCOBOM yTriyOKOi
KaXJI0T0 CTBOJIA;

4. ckBaXxMHa, OypeHHEe KOTOPOIl OCYIIECTBIISIETCS B JIBA
i 6onee 3a00€B.

18.

Muoro3aboliHas CKBa)KHHA —

1. ckBaJkMHa, B CTEHKE KOTOPOI Ha OJAMHAKOBOM IITyOnHE
3a0ypeHbI JOMIOJIHUTENbHBIE CTBOJIBI,

2. CKBa)XMHA, B CTEHKE KOTOPOM Ha pa3HOM TIIyOnHE
3a0ypeHbI JOTIOJIHUTENbHBIE CTBOJIBI;

3. cKkBaXKMHa, OypeHue KOTOpOi OCYIIECTBISETCS B 1Ba
wiu 6onee 3a60€B ¢ moouepETHON peicoBoll yriayOoKoit
Ka)JIOTO CTBOJIA;

4. ckBaxMHa, OypeHHe KOTOPOH OCYIIECTBISETCS B JBa
i 6onee 3a00€B.

19.

Boccraromas ckBaxxnHa —

1. ckBakWHA, HAIIPaBJICHHAS BEPTUKAIHHO WITH 0T
YIJIOM K BEpTUKAIIH;

2. CKBO)XWHA, HAIPABJICHHAS ITOJ] YTJIOM K TOPU30HTAIIH;
3. CKBa)KWHA, HATIPaBJICHHAS O] YTJIOM K BEPTHKAIIH;
4.2m3.

20.

YcThe CKBa)KUHBI —

1. mOBEpXHOCTh CKBAXKMUHBI, OTPAaHUUMBAIOIAs €&
rryouny u oopazoanHas [1PU;

2. obpasyrorasi IUIUHAPUIECKas IOBEPXHOCTH OYpOBOi
CKBa)KUHBI,

3. ycrmoBHast 00pasyromas UIHHIPUYECKast
MOBEPXHOCTh OYPOBOIl CKBaKUHBI;

4. MeCTO BCKPBITHS TOPHBIX MOPOJ MPH 3a0ypUBaHUH
CKBa)KMHBI.
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Bapuant No 2

No Bonpocel BapuaHnTbl 0TBETOB
1. |bokoBas noBepxHocTh cTBOJa  |1. CTBOJIOM CKBaKMHbI
CKBa)XMHBI Ha3bIBAETCS 2. CTeHKON CKBaKUHBI
3. [Ipodunem cKkBaKMHBI
4. I11aHOM CKBaXKMHBI
2. |Yron, o6pa3oBaHHBIN 1. 3eHuTHBII yroa
T€OMETPUUYECKON OCBIO CTBOJIA  |2. ABMMYTaJIbHBIN yTroJl
CKBA)XMHBI U TOPU3OHTATIBHON |3, YTOI HaKJIOHA
IJIOCKOCTBIO 4. Yrou BCcTpeuu
3. |Meron u3mepenus nuamerpa u  |1. KaBepnomerpus
(opMBI CTBOJIA CKBAXKUHbI 2. [Ipodpunemerpus
3. ®oromeTtpus
4. NHKIMHOMETpUSI
4. |OcHoBHBbIE IpoLiecchl Oypenust  |1. Pazpymenue nopoy 3a60s
CKBA)XHMHBI 2. Pa3pyienue noposa 3a00s U 3aKperjeHne CTEHOK
CKBa)KHMHBI
3. Pa3pyiienue nopoJ 1 o4ncTKa 32005
4. Paspy1ieHue nopoj U OYUCTKA 320051, 3aKpeTICHUE
CTEHOK CKBa)KMHBI
5. |BypumocTh ropHBIX OpOs] 1. Mexanuueckoi CKOPOCTbIO OypeHHUs
MOJKeT ObITh OXxapakTepu3oBaHa |2. [IpoxoaHol Ha MOpoaOpa3pyIIAIOIIUNA HHCTPYMEHT
3. HuctbiM BpeMeHeM OypeHHs OTHOTO MeTpa
4.1u3
6. |DuU3NKO-MEXaHUYECKUE 1. JunamMuueckasi mpOYHOCTh, a0pa3uBHOCTD
CBOMCTBA FOPHBIX MOPOL, 2. Kpenoctb, abpa3uBHOCTh
omnpeaenstonme ux 0ypumocts  |3. TBepAOCTh U TPEIIMHOBATOCTh
IIPU BpalaTeabHOM crocobe 4. YpyrocTs U IJIaCTUYHOCTb
7. |Knaccudukanuonusie kputepuu |1. ['myOuna 6ypenus
cranaaptHoro psga YKb 2. I'py30moa5eMHOCTh JIeOe KN
3. I'myOuHa 1 KOHEUHBIH AUamMeTp OypeHHs
4. Cnocob 6ypeHus ¥ rpy3010IbEMHOCTh
8. |Knaccudukanumonnsie kputepuu |1. 'myOuna 6ypenus
cra"naptHoro psina YI'b 2. I'py3onoabeMHOCTb JIeOeIKH
3. I'myOuHa 1 KOHEUHBIH AuameTp OypeHHs
4. Cnocob 6ypeHus ¥ rpy3010,lbeEMHOCTh
9. |Yem paznuuarorcs KoHCTpykuuu |1. KauectBom marepuana
00CaJHBIX U KOJOHKOBBIX TpYO |2. ToNumHON CTEHKH
re0JI0ropa3Bel0uHOro 3. Ilpodunem pe3rOb1
cranaapra’? 4. ITapameTpaMu pe3b00BOTO COESIMHEHHMSI
10. |C momormsto kakoi Oypunsuoit  |1.JIBTH
KOJIOHHBI BO3MOXHO OypeHue 2.CbTH
MaKCUMaJIbHO TITyOOKOH 3.KCCK
CKBa)KHHBI? 4.CCK
11. |Kononna OypunsHbIx Tpyo s |1.JIBTH-42
MIPOXOJIKHA CKBaKHUHBI anma3Hoi |2.CBTM-42
KOPOHKOHM AMaMeTpoM 59 mm 3.JIBTH-54
4.CbTM-50
12. |B xaxom ciyuae B coctaB KBT  |1. Bypenue ckBaxun komiuiekcamu CCK

BKIroyaroTca YBT

2. bypeHue CKBaKMH Majoro JuaMeTpa
3. Bypenue ckBaxkun komruiekcamu KCCK
4. bypenue ckBaxuH 06e3 0TOOpa KepHa
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Ne Bomnpocsl BapuaHTbl 0OTBETOB
13. ['magxocTBOIIBLHBIE KOJIOHHEI C 1.JIGTH
OJIMHAKOBBIM BHYTPEHHUM 2.CCK
JIMaMETPOM 3.CBTH
4. JIFTM
14. |Kakoii Tun 6ypoBoro cHapsina |1. KCCK-76M
UCTIOJNB3yeTCs U1 OypeHus 2. CBTH-50
ckBakuHbI TryouHoi 3000 mu (3. CCK-76
JMaMeTpoM 76 MM 4. JIBTM-54
15. |Haunbonee repMeTUYHBIN THIT 1. 3aMKOBBIT
COCTMHEHUH OYpUITBHBIX U 2. HunnenbHbIN
o0caHbIX TPYO 3. "Tpy6a B TpyoOy"
4. MydToBblit
Ounctka oT KpynHoii TBepaor |1, 'maponukionax
16 (a3e1 OypoBOTo pacTBopa 2. Bubpocurax
" |mpoBOIUTCA B.... 3. 'munomemankax
4. CenapaTtopax
17. |bypunbHas KoJOHHa ¢ 1. CbTM-50
MHHUMAJIbHBIMHU 2. JIFTM-54
TUPaBINYECKUMU 3. CBTH-50
conpoTuBieHusIME B ckBaxknne |4. CbTH-68
nuaM. 76 Mm
18. |Kakue mapku TBepabix cmiaBoB |1. BK-4
UCIOJIBL3YIOTCS B KOpoHKax npu  |2. BK-8
OypeHUHU CKBaXUH 3. BK-11-BK
BpallaTeIbHbIM CIOCOOOM 4. BK-11-B
19. |Kakue mapku TBepabIx ciiaBos |1. BK-4
MCTIOJNB3YIOTCS B KOpoHKax mpu  |2. BK-8
OypeHUH CKBa)KUH y/IapHO- 3. BK-6
BpalaTeJIbHBIM CIIOCOOOM 4. BK-11-B
20. |Kakue THIIBI KOPOHOK 1.M
npumensitores B nopojax I-1vV - |2. CM
KaTeropuu 1no OypumMocTH 3.CT
4.CA
Bapwuant Ne 3
Ne Bomnpocsl BapuaHTb!l OTBETOB

Texnonorue 6ypeHHs CKBaXXUH
Ha3bIBAETCH -

1. coco6, mocnea0BaTeNbHOCTh OIEpaltii, CBI3aHHbBIX
HEMOCPEACTBEHHO C YIIyOIeHNEM CKBa)KUHBI;

2. peXuM BBIIIOJIHEHHSI IPOLIECCOB U OIEepaLni,
CBSI3aHHBIX HEMOCPEJICTBEHHO C yriIyOJIeHHEM
CKBa)KUHBI,

3. crocob, moce10BaTeNbHOCTh U PEKHUM BBITTOJIHEHUS
IIPOLIECCOB U ONEpaIui, CBA3aHHBIX HEOCPEICTBEHHO C
yIIIyOJIeHMEM CKBAXKMHBI,

4. peuM BBIIIOJIHEHHS TIPOLIECCOB U ONEPALINi,
HECBSI3aHHBIX C YIIyOJIEHUEM CKBaYKUHBI.
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TexHosorus OypeHus T0JDKHA
00ecrneunTs —

1. BBICOKYIO ITPOU3BOIUTEILHOCTh U KaUeCTBO paboT;

2. BBICOKYIO MTPOU3BOAUTEIILHOCTD M KAUYECTBO pabOT MpH
MHUHUMAJIbHOW BEPOSITHOCTH aBApHUIA;

3. BBICOKYIO IPOM3BOIUTENLHOCTh M KAYECTBO paboT MpH
MUHUMAJIBHON BEPOSTHOCTU aBapuil U HauOOJbILIEM
YKOHOMHYECKOM 3P PeKTe;

4. BBICOKYIO MPOU3BOAUTEIHHOCTH TPU MUHUMATbHON
BEPOSTHOCTH aBapUil M HAUOOJIbIIIEM YKOHOMHYECKOM

s dexre.

TexXHOJIOTNYECKHI peKUM
OypeHus —

1. YucnieHHble 3HAUCHHSI [TAPAMETPOB,
XapaKkTEePU3YIOIIUX MMPOLECC Pa3pyIICHHS TOPHBIX TOPO/T;
2. YucrieHHbIC 3HAYCHHS [TAPAMETPOB,
XapaKTEPU3YIOLIUX MPOIECC Pa3pyIICHUs TOPHBIX TTOPOJT
u CIIO;

3. YncneHHbBIE 3HAYCHHS IapaMETPOB,
XapaKTEPU3YIOIINX BEJIHUNHY IPOXOJIKH 332 BPeMs BCEX
MPOM3BOICTBEHHBIX OMEPAIUii poriecca OypeHus;

4. YucneHHble 3HAYCHUS TapaMeTPOB,
XapaKTEPU3YIOLIMX KOJTMIECTBO METPOB OypEeHUs 3a
BpeMs BCeX orepariuii 0ypoBbIX padoT.

UYacrora Bparienus 6ypoBoro
CHapsia —

1. mapametp pexxuma OypeHwHsl, XapaKTepU3YIOIIUH YUCIIO
000poTOB OYpOBOTO CHapSIAA;

2. mapaMmeTp pexuma OypeHus, XapakTepU3yIOLUN YHUCII0
000pOoTOB OypOBOTO CHapsi/ia B €MHHILY BPEMEHH;

3. mapametp pexxuma OypeHwsl, XapaKTepU3yIOIINi
YIJI0OBYIO CKOPOCTb;

4. mapametp pexuma OypeHus, XapaKTepU3 YOI YU CIIO
JIBOMHBIX XOHOB.

OceBas narpy3ka Ha [TPU —

1. mapameTp pexxuma OypeHusi, XapaKTepU3yIOIui
YCUJIME BJIOJIb OCH CKBa)KHMHBI HA €IMHUIY KOHTAaKTHOU
mnomaau I11PU;

2. mapaMmeTp pexuma OypeHus, XapaKTepHu3yromui
ycuime B0k ocH OypoBoro cHapsa Ha [1PU;

3. mapamMeTp pexxuma OypeHusi, XapakTepu3yoUuil
JTaBJIEHUE BJIOJIb OCH CKBa)KMHBI Ha 32001 CKBAYKUHBI;
4. mapaMmeTp pexxuma OypeHwus, XapaKTepU3 YOIl
JIaBJIEHUE BJIOJIb OCH OypOBOr0O CHapsiza.

VY nensHas Harpyska Ha [IPU —

1. mapameTp pexxumMa OypeHusi, XapaKTePU3 YOI
YCUJIME BOJb OCH CKBa)KWHBI HA €IMHUIY KOHTAaKTHOM
momaau I1PU;

2. mapaMmeTp pexuma OypeHus, XapaKTepU3yrOIInui
yCWJIHE BIOJL ocH OypoBoro cHapsina Ha [1PU;

3. mapamMeTp pexxuma OypeHusi, XapaKTepU3 YOt
ycuiiue BAOJIb OCH OYpPOBOIO CHapsa Ha KOHTAKTHYIO
miomans I1PU;

4. mapametp pexuma OypeHus, XapaKTepU3yIOIni
JTaBJICHHE BJIOJIb OCH CKB)KHUHBI Ha 340011 CKBAKHUHBI.
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[Tomaya mpoMBIBOYHOM
KUIKOCTH —

1. mapametp pexxuma OypeHHsl, XapaKTepU3 YOI
Ka4eCTBO IIPOKAYMBAEMOM B CKBAXKUHY IIPOMBIBOYHOMN
AKHUJIKOCTH OYpOBBIM HACOCOM;

2. mapameTp pexxuma OypeHusi, XapaKTepU3 YOI
KOJIMYECTBO ITPOKAYNBAEMOH B CKBaXMHY IIPOMBIBOYHOU
KUAKOCTU OYpOBBIM KOMIIPECCOPOM;

3. mapametp pexxuma OypeHHsl, XapaKTepU3 YOI
KOJIMYECTBO IPOKAYMBAEMON B CKBAKUHY IIPOMBIBOYHOMN
AKHUJIKOCTH OYypOBBIM HACOCOM;

4. mapametp pexuma OypeHuUs, XapaKTepU3yIOIIni
KOJIMYECTBO NTPOKAYUBAEMOM U3 CKBAYKUHBI
MPOMBIBOYHOMN KHUIKOCTH OYPOBBIM HACOCOM.

OnTUMalIbHBIM Ha3bIBACTCS
pexum OypeHus —

1. c Haubosee OIArONPHUATHBIM COYETAHNEM ITAPAMETPOB
JUUI KOHKPETHBIX YCIIOBUM C yUETOM BO3MOYKHOCTEUN
NPUMEHSIEMBIX TEXHUIECKUX CPEJCTB, IPH KOTOPOM
oOecrieunBaeTcsi HanboJsee BEICOKUE MOKA3aTeIH;

2. ¢ HaubOoIee O6IaroNPUATHBIM IS JAHHBIX YCIOBUH
COYETaHUEM IapaMeTPOB M 00ECIIEUNBAIOIINX
MaKCHMaJIbHYI0 MEXaHUYECKYIO CKOPOCTh MPOXOIKH,
BBICOKHE KauecTBa U 3KOHOMUYHOCTH padoT;

3. 00yCIOBIIEHHBII HEOOXOAUMOCTBIO OJyYaTh TOIBKO
BBICOKHE KaueCTBEHHbIE ITOKa3aTelH, 104ac B yiiepo
KOJIMYECTBEHHBIM, WJIM HA000pOT;

4. obecrnieuynBarOINi MAKCUMaIbHYI0 MEXaHUUYECKYIO
CKOPOCTh MPOXOJKH, BBICOKHE Ka4eCTBa U
HKOHOMHYHOCTb paboT.

[TapameTpsl pexxuma OypeHust
MOOUPAIOT B COOTBETCTBUU C —

1. xapakTepoM 1 (PU3UKO-MEXaHUYECKUMH CBOMCTBAMU
MOPOJI, TITyOMHOM CKBaKUHBI M €€ COCTOSTHUEM;

2. tunom ITPU u ero xauecTBOM;

3. BO3MOKHOCTSIMU NMPUMEHSAEMBIX TEXHUUECKUX
CPENCTB;

4.1,2u3.

10.

Kepn —

1.2,3u 4;

2. KOJIOHKa TOPHOM MOPO/IbI, 00pa3oBaHHAas B pe3yIbTaTe
OypeHUs KEITOHKOM;

3. KOJIOHKA TOPHOU MOPO/ibI, 00pa3oBaHHAas B pe3ybTaTe
OypeHUsT OKPYTJISIONIUM JIOJIOTOM;

4. KOJIOHKA TOPHOM MOPOABI, 00pa30BaHHAS B Pe3yNIbTaTe
Oypenus kombiieBbiM [P,
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11.

PanmoHanbHbIM Ha3bIBaETCS
pexumM OypeHus —

1. c Hauboee OIArONPHUATHBIM COYETAHUEM NTAPAMETPOB
JUIsl KOHKPETHBIX YCJIIOBHM € Y4ETOM BO3MOKHOCTEN
IPUMEHSEMbIX TEXHUUYECKUX CPEJCTB, IPU KOTOPOM
oOecrieunBaeTcsi HanOoJee BEICOKUE TTOKA3aTEINH;

2. ¢ Haubosee O6JaronpUATHBIM Ul JAHHBIX YCIOBHIM
COYETaHUEM IapPaMETPOB U 00ECTICUNBAIOIINX
MaKCUMAaJIbHYI0 MEXaHUYECKYI0 CKOPOCTh ITPOXOIKH,
BBICOKHE KauecTBa U IKOHOMUYHOCTH paboT;

3. 00yCIIOBIEHHBIH HEOOXOMMOCTBIO IIOJIY4aTh TOJIBKO
BBICOKME KaueCTBEHHBIE MTOKAa3aTeH, M049ac B yiepo
KOJINYECTBEHHBIM, UJIM HA000POT;

4. obecrieunBarOUINil MAKCUMAJIbHYIO0 MEXaHUYECKYIO
CKOPOCTb IPOXOJIKU, BBICOKHE Ka4eCTBa U
9KOHOMHYHOCTh PabOT.

12.

MexaHuyeckasi CKOPOCTh
OypeHus —

1. moka3arenb BETMYHHBI IPOXOJKHU 32 BPEMsI YUUCTOTO
Oypenus (yriyOKku) U JTUKBUAAIIMN CKBAKUHBIL;

2. moKasareib BEJIMYMHBI TPOXOIKU 32 BPEMS UUCTOTO
Oypenus (yrinyokn);

3. moka3zaTesb BETUYMHBI IPOXOAKH 32 BPEMS YUCTOTO
Oypenus (yriyOKH) U TUKBUAAIIMN aBaPHil;

4. mokasarenb BEJIMYUHBI TPOXOJIKH 32 BPEMS YHUCTOTO
Oypenus (yrinyoxu) u CIIO.

13.

CrennanbHBIM Ha3bIBACTCS
pexum OypeHus —

1. ¢ HanOosiee OIATOMPHUATHBIM COYETAHUEM MTAPAMETPOB
JUIS1 KOHKPETHBIX YCIIOBHM C Y4ETOM BO3MOKHOCTEN
MPUMEHSIEMBIX TEXHUUECKUX CPEACTB, IPH KOTOPOM
obecneunBaeTcs HanbOoJIee BEICOKUE IOKA3aTEIH;

2. ¢ Hanbosee OIArONPUATHBIM AJIs JAHHBIX YCIOBUMN
COUYCTAHHEM ITAPaAMETPOB M 0OCCIICUNBAIOIITUX
MaKCHMaJIbHYI0 MEXaHUYECKYIO0 CKOPOCTh MPOXOIKH,
BBICOKHEC KAa4E€CTBA U DKOHOMUYHOCTH pa60T;

3. 00yCIOBIEHHBII HEOOXOAUMOCTHIO TONYyYaTh TOIBKO
BBICOKHE KaueCTBEHHBIC ITOKA3aTeNH, ITo19ac B ymepo
KOJIMYECTBEHHBIM, WJIH HA000POT;

4. obecrieynBarOUINil MAKCUMAJIbHYIO MEXaHUYECKYIO
CKOPOCTh MPOXOJKH, BBICOKHE Ka4ecTBa U
SKOHOMHUYHOCTH padoT.

14.

Kpurepnii 11 BeiOopa criocoba
OypeHHUsI B OAHOPOHBIX IeI0ro-
TEXHUYECKHUX YCIOBHSX —

1. MexaHnueckasi CKOpOCTb;

2. PeiicoBast CKOpOCTB;

3. [Ipoxoaka HA KOPOHKY (IOJOTO);
4. Croumoctsb 1 M. OypeHus.
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Bomnpocsl

BapuaHTbl 0OTBETOB

15.

PeiicoBast ckopocTs OypeHus —

1. mokazaTesb BEMYMHBI IIPOXOIKH 33 BPEMs BCeX
NPOM3BOICTBEHHBIX ONEPAIUii poliecca OypeHHs;

2. mokasaTesib BETMYMHBI IIPOXOIKH 38 BPEMsI OCHOBHBIX
Y BCIIOMOTaTEJIbHBIX Ollepaluii rpoiecca OypeHus;

3. mokazaTepb BeJIHMYHHBI IPOXOJIKH 32 BPEMsI OCHOBHBIX
orepanui nmpouecca OypeHus;

4. moKa3areib BEIMYUHBI IPOXOJIKHU 33 BpeMs
BCIIOMOTaTeNILHBIX OIEpaluii mpouecca OypeHusI.

16.

TexHuueckas CKOpoCTb OypeHus

1. mpoxoJika METPOB CKBa)XKHUHBI 32 BPEMsI BCEX
MPOM3BOJICTBEHHBIX OIEPAIli mpolecca OypeHus;

2. IPOXO/IKa METPOB CKBAXKHHBI 33 BPEMsI BCEX
MIPOM3BOJICTBEHHBIX M BCIIOMOTATEJIbHBIX ONEPaIHii
nporecca OypeHus;

3. MPOX0JIKa METPOB CKBAXKHHBI 32 BPEMSI BCEX
NPOM3BOJICTBEHHBIX U OCHOBHBIX OIEpaIlHii Ipolecca
OypeHus;

4. IpOXO0JIKa METPOB CKBKUHBI 32 BPEMs BCEX OCHOBHBIX
Y BCIIOMOTaTeJIbHBIX ONEpalni mpoiecca OypeHusl.

17.

Kommepueckast ckopocTs
OypeHus —

1. KOTMYECTBO METPOB OypEHUS 3a BPeMs BCEX OIepaliuii
OypoBBIX paboT;

2. KOJIMYECTBO METPOB OYpEHHs 32 BpeMs BCeX Omnepariuii
OypoOBBIX pabOT 32 UCKJIIOUEHUEM CTPOUTENHCTBA BBIIIEK;
3. KOJTMYECTBO METPOB OypEHUS 3a BPeMs BCEX OIepaliuii
OypOBBIX pabOT 32 UCKIIIOUEHUEM MEKYIaCTKOBBIX
MePEBO30K 000PYI0BAHMUS;

4. KOTUYECTBO METPOB OypeHHs 3a BpeMs BCeX Oomeparnit
OypOBBIX PabOT 32 UCKIFOYEHUEM CTPOUTEIHCTBA BHIIIECK
U MEKYYaCTKOBBIX IIEPEBO30K 000y I0BaHHUS.

18.

[Tapoweunsie nqonora Tuna M
MpeAHa3HaYeHBI 17151 OypeHUsL. .

. Kpenkux v oueHb Kpenkux nopo.

. TBepapIX 1 aOpa3uBHBIX MTOPO/I.

. MATKUX 1 CpeTHUX MalioaOpa3uBHBIX TOPO/I.

. Manoa0Gpa3uBHBIX TTOPOJ Pa3IMYHON TBEPAOCTH.

A WN —

19.

[Tpubop st onpeneneHus
CPOKOB CXBaTHIBAHHS
LIEMEHTHOI'0 PacTBOPA...

. Urna Buka

. Konyc ABHUIN
. Buckosumerp

. ApeomeTp

20.

[lemenTanus 00CaaHBIX KOJIOHH
MIPOBOJIUTCAL...

[Tepen BBeieHHEM CKBAXXKMHBI B SKCILTYaTaIUIO
Cpasy nocne cycka B CKBaXXUHY

ITocne BTOpUYHOrO BCKPBITUS

. B mponiecce Oypenus

N N N
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6.3. Onucanne nokasareseii 1 KpUTEPHEB KOHTPOJIS YCIEBAEMOCTH, ONMCAHUE KA

OICHUBaAHUA

6.3.1. Kputepuu o1ieHOK MPOMEKYTOUYHOI aTTecTaluu (IK3aMeHa)
Ilpumepnan wikana oyeHUBAHUA 3HAHUTL NO 60NPOCAM/bINOIHEHUIO 3A0AHUITL IK3AMEHA:

Ouenka
Iloporosslii ypoBeHb Yruy0aeHHbli IIpoaBuHYTHIN
2» OCBOCHHS YPOBEHb OCBOCHHUSI | YPOBECHb OCBOCHHS
(Hey10BJIETBOPHUTEJIBHO) «3» «4» «»
(Y10BJIETBOPHUTEJIbHO) (xopo1o) (oTIMYHO)

CTyneHT He 3HaeT
3HAYUTEIBHON YacTu
MaTepuaia, JOIycKaeT
CYLIECTBEHHbBIE OLITUOKHU B

CTyeHT MOBEPXHOCTHO
3HAEeT MaTepua
OCHOBHBIX Pa3/ieJiOB U TEM
y4eOHOU JUCIUILTUHBL,

CryneHT xopouio
3HaeT MaTepuail,
rpaMOTHO U I10
CYLIECTBY M3JlaraeT
€ro, J0ImycKas

CryaeHT B IOJIHOM
0o0BbEMeE 3HAET
Marepua,
IPaMOTHO U MO
CYILIECTBY M3JIaraeT
€ro, He JIOMyCcKas

JOIIYCKaeT HETOYHOCTH B HEKOTOpbIE
OTBETax Ha BOIPOCHI CYILIECTBEHHBIX
OTBETE Ha BOIIPOC HETOYHOCTHU B OTBETE .
HETOYHOCTEH B
Ha BOIIPOC.
OTBETE Ha BONPOC
be3ommbo4yno
He ymeer Haxoauts WNuorpa Haxonut VYBEepEeHHO HAXOAUT HAXOTHT
pelieHrs OOJBIIMHCTBA peueHus, peuieHus, peleHus
IIPEyCMOTPEHHBIX IIPElyCMOTPEHHBIE IIPEyCMOTPEHHBIE ’
PEAyCeMOTp PERYCMOTP peny peHE IIPEAYCMOTPEHHBIE
IpOrpaMMoil 00ydeHust IpOrpaMMoi 00ydeHust IIPOrpamMmou DOrDAMMOI
3aJaHUuN 3aJlaHuN oOyueHus 3aJaHuil porp o
o0yueHUs 3aJaHui
bonpmmHCTBO [IpenycmoTpeHHbIe IIpenycmorpennsie | IIpexycmorpeHHbIe
MPELYyCMOTPEHHBIX IpOrpaMMoil 00ydeHust MIpOrpaMMOn IpOrpaMMoin

pOrpaMMoil 00ydeHHs
3aJIaHUNA HE BBHIIOJIHEHO

3aJlaHUs BHIMIOJTHEHBI
YJIOBJIETBOPUTEIILHO

oOy4deHus 3a1aHus
YCHICHIHO BBITTOJITHCHBIL

oOyueHus 3aJaHus
YCHICIHO BBIITOJHCHBI

Ipumepnas wikana oyenuganua 3nanuii ¢ mecmogou gpopme:

KoauyecTBO NpaBUJIbHBIX OTBETOB,
% Onenka
0-49 HeynosnerBoputensHoO
50-65 Y 10BIETBOPUTETHHO
66-85 Xoporrio
86-100 OTan4HO

6.3.2. Onucanue MWKaJdbl M KPUTEPHEB OLEHMBAHHUA [IJIsl TPOBeIeHUS] TPOMEKYTOUHOI
arrecranuu B (popme 3a1UTHI KypCcOBO# padoTbl
CTyneHT BBIOHSET KypCOBYIO pabOTy B COOTBETCTBHH C Irpa)MKOM, NPUHSATHIM Ha 3aceTaHUU
kadenpel. O1ieHKa MOKET OBITh CHHYKEHA 32 HECOOJIOICHNE YCTaHOBJIEHHOTO Kadeapoii rpaduka.
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Ounenka
IoporoBblii ypoBeHb

YrayoaeHHbli IMpoaBuHyTHIH

«2» OCBOEHUS YPOBEHb OCBOEHHSl | YPOBEHb OCBOECHUS
(Hey10BJICTBOPHUTEJIBbHO) «3» «» «5»
(YA10BJIETBOPUTEJIBHO) (xopomo) (oTJIMYHO)

CTyneHT BBIMOTHUIT

KypcoByio paboty ¢ | CTyIaeHT BBIIOJIHHII
CTyaeHT BBIIOTHUI YPCOBYIO P y YA

HEKOTOPBIMU KYpCOBYIO paboTy

KYpCOBYIO paboTy

HE3HAYUTEJIbHBIMU MOJIHOCTBIO B

CYILIE€CTBEHHBIMU

OlIMOKaMu U
HeTo4yHOCTsAMH. [Ipu
3alIUTe KypCOBOU

COOTBETCTBHUHM C
3amanueM. [Ipu 3amure
KypcoBO# paboThbI

CTy,I[ C€HT HEC BBIITOJIHHUII

KYPCOBYIO paboTy B
COOTBETCTBUH C 3amaHuem. He

ommbOkamu. [Ipu 3amure
KypCOBOH pabOThI
JIEMOHCTPHUPYET C1a0yI0

paboThI JEMOHCTPUPYET
BJIaJICET TEOPETUUECKUMHU TEOPETUYECKYIO
. JI€MOHCTPHUPYET BBICOKYIO
3HAHHUSAMHU T10 U3y4aeMon noarotosky. [1pu
XOPOIIYIO TEOPETHUYECKYIO
mucuuruinHe. Heo6xoanmere peleHnH 3a1ad,
TEOPETUYECKYI0  |IOJATrOTOBKY. Y CIIELIHO

MMPAKTUYICCKUC KOMIICTCHIINN npeaAyCMOTPCHHBIX

He C(OPMUPOBAHBI

POrpaMMoil yueOHOi
JACLIUIUINHBIL, JIOITYCKAeT

MOArOTOBKY. XOpOILIO
CIIPABIISIETCS C

CIIPABIISCTCS C
pelIeHueM 3a1ad,

pelieHueM 3aiad, MPEAYCMOTPEHHBIX
HETOMHOCTH, IPEIYCMOTPEHHBIX | IIPOrPaMMOIl y4eOHOH
CYIIIECTBECHHBIC ONTUOKHU PEAYCMOTP .| porP yi
IPOrpaMMON yIeOHOM JTACHHTIINHEI
JIUCLUAIUINHBI

7. YYHEBHO-METOANYECKOE U UTHOOPMALNNOHHOE OBECIIEYEHUE
AANCHOUITIINHBI
7.1. Pexomenayemasi 1uTeparypa
7.1.1. OcHoBHasl JuTEpPaTypa

1. Boiitenko B.C., Texnonorus u texauka Oypenus. B 2 gactsax. Yacte 1. ['opHble mopoasl u
OypoBas TexHuka : yuebHoe mocodue / B.C. Boiirenko, A.Jl. Cmbrunuk, A.A. Tyxro, C.®. lllemer. —
DnekTpoH. 1aH. — MuHck : HoBoe 3nanue, 2013. — 237 c.

Pexxum nmoctyna: https://e.lanbook.com/book/5426

2. Boiitenko B.C., Texnonorus u texuuka Oypenus. B 2 gactsax. Yacts 2. TexHonmorust 0ypeHus
ckBaxuH: yueOHoe nocooue / B.C. Boiitenko, A.Jl. Cmbiunuk, A.A. Tyxto, C.®. [llemer. — DneKTpoH.
naH. — MuHck : HoBoe 3nanme, 2013. — 613 c.

Pexxum nmocryna: https://e.lanbook.com/book/43875

3. Tunes, A.B. [IpoektupoBanre pabo4rx OpraHOB U PEKUMHBIX TapaMETPOB OYPOBBIX CTAHKOB
JUTSL CITIOKHOCTPYKTYPHBIX TOPHBIX MacCHBOB [DNeKTpoHHBIN pecypc]| : moHorpadus / A.B. I'mnes, A.O.
urusn, B.Jl. Bytkus. — OnektpoH. naH. — KpacHosipck : COVY, 2012. — 320 c.

Pexxum noctyma: https://e.lanbook.com/book/108580

4. Heckopomubix B.B., Bypenue ckBaxxun : yueb6. mocobue / B.B. Heckopomubix. — M.:
NH®PA-M ; Kpacnosipck : Cub. denep. ya-t, 2018. — 352 c.

Pexxum noctyna: http://znanium.com/bookread2.php?book=926433

5. OsuunHukoB, B.II. CoBpemeHHble coOcTaBbl OypOBBIX HPOMBIBOYHBIX JKHUIKOCTEH
[DnexTpoHHEbI pecypce] : yaeOHOe mocobue / B.II. OBunnnukoB, H.A. Akcenona, T.B. I'pomeBa, O.B.
PoxkoBa. — DnektpoH. naH. — Tromens : Trom[HI'Y, 2013. — 156 c.

Pexum nocryna: https://e.lanbook.com/book/41028

6. Cepema, H.I'. bypenue nHedTsHbIX u Ta3oBbIXx ckBaxuH : yueOHuk / H.I'. Cepena,
E.M. ConoBbeB. — ctep. usfl. - M. : Anbsiac, 2015. — 456 ¢. — bubnuorp.: ¢. 451 (18 Ha3B.). — SBN 978-5-
903034-91-8 (VK 622.24(075.8) b 161495)

7. Xopemok, A.A. BypoBbie cTaHKM U OypeHHE CKBaXHH [DIIEKTPOHHBIN pecypc| : yueOHOe
nocobue / A.A. Xopemok, A.M. Ilexun, A.}O. bopucos. — Dnekrpon. gan. — Kemeporo: Ky3['TY nmenn
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T.®. I'opbauera, 2014. — 140 c.
Pexxum nocryna: https://e.lanbook.com/book/105403

7.1.2. lonoJiHUTE/ILHAS JIUTEPATypa
1. 3sapsirun, B.U., BypoBbie cranku u OypeHne ckBakuH : yuebnoe nocobue / B.I. 3Bapsirun.
— OnekTpoH. aaH. — Kpacnosipck : COY, 2012. — 256 c.
Pexxum nocryna: https://e.lanbook.com/book/45685
2. Kapmnos, K.A. CtpoutenbcTBO HEPTIHBIX W Ta30BBIX CKBAXHH: yueOHoe mocodme / K.A.
Kaprnos. — 3-e u3., crep.- Cankr-IlerepOypr: Jlans, 2019. — 188 c. ISBN 978-5-8114-4712-1.
Pexxum moctyma: https://e.lanbook.com/reader/book/125439/#2

7.1.3. YueOHO-MeTOANMYECKOE 00ecIeuyeHne

1. «bypeHue HEQTAHBIX U FA30BBIX CKBAKUH» METOIMUECKHE YKa3aHUs K JIA0OPAaTOPHBIM paboTaM.
http://ior.spmi.ru/system/files/Ip/lp _1544401131.pdf

2. <<BypeHHe HCCI)T}IHLIX " I'a30BbIX CKBAXXKUH» MCTOI[I/I‘IGCKI/IG YKa3aHUd K IPAKTUYICCKHUM 3aHATUSM.
http://ior.spmi.ru/system/files/pr/pr_1544401131.pdf

3. <<BypeHHe CKBAXHUH» MGTOI[I/IIIGCKI/IC YKa3aHus 10 HallMCaHHUIO KprOBOﬁ pa6OTBI.
http://ior.spmi.ru/system/files/kr/kr_1544029790.pdf

7.2. Ba3bl JaHHBIX, YJIEKTPOHHO-0HOJIHOTEYHbIE CHCTEMbI, HH(POPMAIIMOHHO-CIIPABOYHbIE U
MOUCKOBbIE CHCTEMbI

1. DnekTpoHHO-OMOMMOTEeYHAs crcTeMa «Jlanby» - https://e.lanbook.com

2. DAEKTPOHHO-0MOIMOTeYHAas cucTeMa Znanium.com - https://znanium.com

3. DNEeKTPOHHO-OMOIHOTEYHAsE cUcTeMa «Y HUBEPCUTETCKasi OMOJIMOTEKa OHJIAMH) -
http://biblioclub.ru

4. DnexkTpoHHO-OubMMoTeuHas cucrema «budnuokommiekrarop» (ObC IPRbooks) -
http://www.bibliocomplectator.ru

5. ITouckosbie cuctembl Google, Yandex, Rambler, Yahoo u ap.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHbI
8.1. MaTepuaibHO-TeXHHYECKOE OCHAILICHHE Ay TUTOPHIi:

CneunanusupoBaHHas Jjgaboparopus, OCHallleHHas npulOopaMu [Uid ONpeleNeHus (QU3UKO-
MEXaHUYECKHUX CBOMCTB TOPHBIX IMOPOJI, CIEUUATM3UpOBaHHAas JabopaToOpHsl, OCHAIEHHAas MpUOOpaMu
JUIS  ONpEAENieHUs] CTPYKTYPHO-PEOJIOTMYECKUX U (U3UKO-MEXaHWYECKHMX CBOMCTB  OYypOBBIX
IIPOMBIBOYHBIX JKUJKOCTEH M TAMIIOHAXHBIX PACTBOPOB, a TAK)KE TPEHAKEP-UMUTATOP OypEeHHs CKBaXKUH
«AMT-221».

AyauTOpHHM /Il IPOBeAeHUsl TeKIMOHHBIX 3aHATHH.

Aynuropus, OCHAaIlleHHass MYJbTUMEAUMHBIM oOopynoBaHuEM. 44 MOCaJ04YHBIX MecTa (CTOJ
aymuTOpHBIN 1t cTyaeHToB (tum 1, 2) Canvaro ASSMANN — 22 ., ctyn — 40, KOMIBIOTEPHOE KPECIo
7875 A2S — 4 wt., n1ocka HacTeHHas, Oenas, MarHUTHO-MapkepHas «Magnetoplan» 2400x1200 — 1 mr,
CHCTEMHBIH OJIOK — 1 IIT. C BO3MOXXHOCTBIO JtocTymna K cetd «MuTtepHer», monutop KK 17" — 2 mr.,
nokyment-kamepa ELMO HV-5600XG — 1 mr., kommytatop Kramer VP201XL1 — 1 wr., MynpTrMeana
npoektop Mitsubishi LVP XD490U — 1 wt, noxsec st npoekropa SMS AERO — 1 mrT., ycunuTens-
pacnpenenurens Kramer VP200XL — 1 mr., ycwmmrens-pacupenenutens Kramer VP200XL — 1 m,
9KpaH C MyJIbTOM HAacTeHHbIN BbLIBMKHON Dreper ¢ MK mynbroMm ynpaBieHust ¢ 3J1eKTponpuBogoM — 1
IIT., ICTOYHUK OecriepeOoitHoro nutanus Powerware 5115 — 1 mir.)

AyIuTOpPUM JJIsl IPOBEACHUS NPAKTHYECKHUX 3aHATHIH M 1a00paTOPHBIX padoT.

Jns mpoBedeHMs] TPAKTUYECKUX 3aHATUN aylIUTOpUs C TMOCAZOYHBIMU MECTaMHU, HE MeHee
KoJIM4yecTBa OO0ydYaroIuxcs B Tpymmne cTyneHToB. s mabopaTOpHBIX 3aHATHM: aynutopus Ha 15
nmocagouHbIXx MecT (mkad gabopatopubiii 60x50x195 — 5 mr, mkad rapaepoodusiii 60x50x195 — 1 mT.,
JI0CKa ayJUTOpHAs Ha poiukax — 1 mrT., TpybopasBopot — 1 ., cranok CKb-4 — 1 mir., apeomerp ABP-1
— 2 mr., npubop UB-2 — 2 mt., npubop KP-1 — 2 mt., orcroiinuk OM-2 — 2 mr., memanka CJI-1500 — 1
IIT., BEChl — 2 MIT., BACKO3UMETP — 2 IIT., OaHg BoxsHas — | mr., mpudop [1BP-01 — 1 mir., ycranoBka
ompeenaeHus: TBepaou daspl — 1 mT., mupoMeTp — 1 mT., pe3ucTUBUMETP MoJieBoi — 1 mT., mpudop BM-
6 — 3 wr., npubop CHC-2 — 3 mr., npudop YCP-1 — 1 wt., munmuaap crabunsHoct L{C-2 — 2 mmt., cTom —
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3 wt., ctyn - 15 mT.); ayautopus Ha 14 mocagouHbIX MECT (CTOJ MPUCTEHHBIN — 15 miT., cToN-MoliKa — 1
mrT., TymM0a noakarHas — 16 mr., koryc KP — 2 mt., koHcucromerp ZM — 1 mr., memanka CJI-1500 — 1
IIT., BeCbl — | IIT., BUCKO3UMETP — 4 IIT., BACKO3UMETP BBICOKOTO JABJICHUS M TemrmepaTypsl — 1 mirt.,
nepememuBatenb [191-410 — 1 mt., koHcuctomeTp KII[-5 — 1 mr., mpubop KTK-01 — 1 mr., mpubop
[THT-1 — 5 mT., KOMIUIEKT 000pyAOBaHMS UISI U3MEPEHUS CTAOMIBHOCTH THAPOGOOHBIX AMyNIbcuii — 1
IT., KOMIUIEKT 000pyJOBaHuUs A U3MepeHus yria cmauuBanus — 1 mr., npubdop KTK-2 — 1 mT., mxad
cymnabHbI — 1 ., npecc-punstp ®JIP-1M — 2 mt., pH-meTp-mmmmuBoasT™MeTp — 1 1mT., pH-meTp
GLP21 — 1 mrt., morutop KK Samsung P22" — 1 mwr., npuntep HP OfficeJet 4500 — 1 mt., cucremHbIit
60k Ramec STORM — 1 mt., cTyn - 14 mt.); aynuropus Ha 10 — mocagouHbiXx MecT (mKad It OJEHK bl
— 2 1wT., mkad obmenadopaTopHblid — 2 WIT., CTON — 7 WIT., BEPCTAaK — | IIT., CTOJ aHTUBUOPAIIMOHHBIHN — 2
mT., cTON JabopaTopHbii — 8 miT., Tabyper — 10 mmT., Tym6a — 14 wmr., mpudop ITOAII-2M — 1 mT.,
npubop YMITI-3 — 1 mr., Becst BJITD-310 — 1 mT., nmpecc yHuBepcaiabHblii — 1 mT., OypoBOi CTaHOK
YCb-530 — 2 mT., 6ypoBoii cranok MI'bBY-800 — 1 ., TpydopaszBopoT — 1 mit., OypoBoit Hacoc Hb — 1
mt., m3mepuresb MKH x 3U®-650 — 1 mr., kommpeccop MT-10 — 1 mt., amekrporensdep — 1 mr.,
cTeH it oop. Oypenus — 1 mir., mardopma KoMIbloTepHas (Mauta k OypoBomy cranky YCB-530) — 1
IIT.)

Tpenaxep-umutarop OypeHusi ckBaxuH «AMT-221» — 1 mr., cucremubii Omok — 1 1mrT.
(BO3MOXHOCTH jJocTyna kK cetu «MuTepuer»), monutop — 1 mr., cton — 1 mr., Tym6a noakatHas — 1 mrT.,
CTYJI — 5 IIT.

8.2. lomemeHus 1JIs CAMOCTOSITETIbHOI padoThI:

1. OcHaleHHOCTh MOMEIIEHUS Uil CaMOCTOATeIbHOU paboThl (YueOHblil mentp Nel, yue6GHO-
naboparopHbeiit kKopiryc 5 ayauropust 7215): 13 mocamounbix mect. Ctyn — 25 mT., ¢cToy — 2 MIT., CTOJ
KOMITbIOTepHBIA — 13 mT., mkad — 2 mr., 1ocka ayautopHas mapkepHas — 1 mt., APM yueOnoe 1K
(MoHuTOp + cuctemMHbl 0110K) — 14 mir. Joctyn k cetn «IHTEpHET», B 3JIEKTPOHHYIO0 UHPOPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEpCHUTETA.

[lepedens AUIEH3MOHHOTO MporpaMMHoro odecnedeHusi: Microsoft Windows 7 Professional:I'K
Ne 1464-12/10 ot 15.12.10 «Ha noctaBky komnbroTepHOro odopynosanus» ['K Ne 959-09/10 ot 22.09.10
«Ha mnocraBky kommbioTepHoit TexHUKH» ['K Ne 447-06/11 ot 06.06.11 «Ha mocraBky o00opyaoBaHUS
'K Ne 984-12/11 ot 14.12.11 «Ha moctaBky o6opymoBanus" JJorosop Ne 1105-12/11 ot 28.12.2011 «Ha
MOCTaBKY KOMITbIOTEpHOTO oOopynoBanusi», Jloroop Ne 1106-12/11 ot 28.12.2011 «Ha mocrtaBky
KOMIbOTEepHOT0 060pynoBanus» 'K Ne 671-08/12 ot 20.08.2012 «Ha nocraBky npoaykuuu», Microsoft
Open License 60799400 ot 20.08.2012, Microsoft Open License 48358058 ot 11.04.2011, Microsoft
Open License 49487710 ot 20.12.2011, Microsoft Open License 49379550 ot 29.11.2011,

Microsoft Office 2010 Standard: Microsoft Open License 60799400 ot 20.08.2012, Microsoft
Open License 60853086 ot 31.08.2012.

Kaspersky antivirus 6.0.4.142

2. OCHAIIEHHOCTh MOMEIIEHUS JUIs CaMOCTOSTENbHON paboThl (YueOHbIi 1eHTp No2 aynauTopus
1238): 17 mocamounbix MecT. Jlocka mng mucbma Mapkepom — 1 mT., pabouune MecTa CTYIEHTOB,
obopynosannsle IIK ¢ goctynom B cetb YHuBepcuteTa — 17 mT., MynbTUMEAUHHBIA TpoeKTop — 1 mT.,
APM mnpenonasatens g paboThl ¢ MyabTUMeAUa — | IIT. (CUCTEMHBII 0JI0K, MOHUTOPBI — 2 HIT.), CTOJ —
18 mr., ctyn — 18 mir. Jloctyn k cetn «MHTEpHET», B 3JEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO
cpeay YHUBEpCUTETA.

[lepeuyeHp NMIIEH3MOHHOTO MporpamMmHoro obOecrneuenus: OmnepanuoHHas cucremMa Microsoft
Windows XP Professional 'K Ne797-09/09 ot 14.09.09 «Ha mocTaBky KOMITBIOTEPHOTO 000PYAOBAHUS».

Onepanunonnas cucrema Microsoft Windows 7 Professional Microsoft Open License 49379550 ot
29.11.2011.

Microsoft Office 2007 Standard Microsoft Open License 42620959 ot 20.08.2007.

3. OcHameHHOCTh TOMEIICHHS TSI CaMOCTOATENbHON paboThl (YueOHbii eHnTp Ne3 aymuropus
315): 16 mocagounbix MecT. CTON KOMIBIOTEPHBIN ISl CTYAEHTOB (TUN 4) - 3 MIT., CTOJ KOMITBIOTEPHBIH
Ul CTyACHTOB (TWI 6) — 2 IIT., CTOJ KOMIBIOTEPHBIN sl CTyAeHTOB (tum 7) — 1mT., Kpecio
npernojaBaTens (cerka, IBET uepHbIi) — 17 mT., nocka HamojbHas MOOWJbHas Oenas MarHUTHO-
MmapkepHass «Magnetoplan» 1800mMmx1200Mm - 1 ., moroOmok Lenovo M93Z Intel Q87 — 17 mir.,
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mwiakaT — 5 wrt. Joctyn k cetn «IHTepHET», B JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeNbHYIO Cpely
YHusepcurera.
[lepedeHp JTUIEH3MOHHOTO MporpaMMHOro obecredeHusi: Microsoft Windows 7 Professional:
Microsoft Open License 49379550 ot 29.11.2011.
Microsoft Office 2007 Professional Plus: Microsoft Open License 46431107 ot 22.01.2010.
CoreIDRAW Graphics Suite X5 JloroBop Ne559-06/10 ot 15.06.2010 «Ha mocraBky
[IPOrPaMMHOT0 OOECTICUCHUS.
Autodesk product: Building Design Suite Ultimate 2016, product Key: 766H1
Cisco Packet Tracer 7.1 (cBobomuo pacmnpoctpansiemoe I10), Quantum GIS (cBoGOIHO
pacnpoctpansiemoe 110), Python (cBobomno pacmpoctpansemoe I10), R (cBobomHO pacmpocTpaHsiemoe
I10), Rstudio (cBoGomHo pacmpoctpansemoe [10), SMath Studio (cBoGomHo pacmpoctpansemoe [10),
GNU Octave (cBoboano pacmnpoctpansiemoe 110), Scilab (cBobonno pacmpoctpansemoe I10)
8.3. [lomemenust 1151 XpaHeHUsI U NPOPUIAKTHYECKOT0 00CTyKUBAHUSI 000PY/10OBAHHUSA:
1. IleHTp HOBBIX MH(DOPMANMOHHBIX TEXHOJOTHH W cpenctB oOydeHus (YueOHbIA meHTp Nel,
yuebHo-1abopaTopHsIil kopryc Ne 1 aynutopus Ne 1212):
OcCHaIlIEHHOCTb: MEPCOHANbHBIA KOMIIbIOTEP — 2 WIT. (HocTyn K cetu «MHTepHET»), MOHUTOp —
4 mT., ceTeBOod HaKomurTedb — | MIT., MUCTOYHUK OecrnepeOOWHOro mMuTaHus — 2 IIT., TEIEBU30P
wiasMeHHblid Panasonic — 1 mir., touka Wi-Fi — 1 mT., masuibHast ctaHius — 2 IMT., Apelb — 5 MIT.,
nepdopatop — 3 mT., HAOOP MHCTPyMEHTa — 4 MIT., TECTeP KOMIIBIOTEPHOM CeTH — 3 IIT., OAIOH CO
CKaThIM ra3oM — | IIT., MacTa TeryIonpoBoAHas — 1 mwrt., nmeuiecoc — 1 mIT., paanocTanuus — 2 miT., CTOJ —
4 mT., TyM0a Ha Koiecukax — | IT., MOJACTaBKa Ha Kojiecukax — 1 mT., mkad — 5 mrT., Kpecno — 2 ImiT.,
nectHuna Alve — 1 .
[Tepeuens IUICH3MOHHOIO Mporpammuoro otecneuenus: Microsoft Windows 7 Professional
(JTunensuonnoe cornamenre Microsoft Open License 60799400 ot 20.08.2012)
Microsoft Office 2010 Professional Plus (JIunensuonunoe cormamenune Microsoft Open License
60799400 ot 20.08.2012)
AHTUBHpYcHOEe TmporpamMmmHoe obecrneuenne Kaspersky Endpoint Security (dorosop
Ne ]1810(223)-12/17 ot 11.12.17)
8.4. JIunleH3MOHHOE MPOrPpaMMHoOe odecrevyeHme:
1. Omnepanuonnas cucrema Microsoft Windows Pro 7 PRO RUS. Konrpakr Ne
0372100009514000092-0003177-01 ot 02.09.2014.
2. Microsoft Office Std 2010 RUS (Kontpakr Ne 0372100009514000092-0003177-01 ot
02.09.2014)
3. Microsoft Office 2007 Standard (morosop 6eccpounsiii Microsoft Open License 42620959 ot
20.08.2007).
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