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Pabouasi nporpaMmMa qMCUMILIMHBI «3aKaHUYMBAHKUE CKBAKWHY pa3paboTaHa:

- B cootBercTBUM C TpeboBanusiMu ®I'OC BO — OakanaBpuaT MO HANpaBJICHHIO MOJITOTOBKH
«21.03.01 HedrerazoBoe npeno», yTBepxkIeHHOro mpukazoM MuHoOpHayku Poccum Ne 96 ot
09.02.2018 r.;

- HA OCHOBaHMHM Yy4eOHOTO IUIaHa OakajliaBpuara MO HampaBJeHHIO MmoArotoBku «21.03.01

HedTerazopoe neno» HanpaieHHOCTh (poduib) «bypenne He(hTSIHBIX U Ta30BBIX CKBAKUHY.

CocraBurelb K.m.H., 0oy. Jleywesa E.JI.

Pabouasi mporpamMmma paccMoTpeHa U 000peHa Ha 3aceqaHuU Kadeapbl OypeHHUs CKBRXUH OT

20.01.2021 r., mpotokom NoS.

3aBe i kadenpoit .
AYIOLL henp I.T.H., qoi.  JIBoitHukoB M.B.

PaGouas nporpamma corjiacoBaHa:

Hauanpauk oTAcIIa JIMIOCH3UPOBAHUAA,
aKKpeIUTAIluK U KOHTPOJIS KauyecTBa Hy6posckas I0.A.
o0OpazoBaHUs

HauvaneHuk oTaena METOOQUYECKOro
obecrniedeHus yueOHOro mpoiiecca K.T.H. PomanunkoB A.1O.




1.IEJIA U 3AJAYM TMCOUTIINHBI

Heab wu3yyeHusi IMCHUIVIMHBI «3aKaHYMBAHUE CKBAXKHUH» COCTOMUT B TPUOOPETCHUU
CTyZleHTaMH 0a30BBbIX 3HAHHH B 00JACTH TEOPUU OCHOBHBIX TEXHOJOTMYECKUX MPOLIECCOB, CBS3AHHBIX C
BCKPBITHEM, ONPOOOBAHHEM, OCBOCHHUEM U HCIBITAHHEM HE(PTEra3oHOCHBIX 3alieKed, YTO HEOOXOAMMO
IUISl BBICOKOKAYECTBEHHOTO 3aBEPIICHHS CTPOUTEIHCTBA HE(PTSIHBIX U Ta30BBIX CKBAXHH, OOeCTIeYeHUs
HKOJIOTUYECKOM 0€30MacHOCTH U SKOHOMHUYECKON AP PEKTHBHOCTH.

OCHOBHBIMH 321a4aMH1 JHCIHILIHHBI SIBJISIOTCH:

- W3y4CHHE OCHOBHBIX TEXHOJIOTUYECKHUX MPOIECCOB, CBS3aHHBIX C OypeHHEM HE(PTSAHBIX U
ra30BBbIX CKBRXUH M BCKPBITUEM MPOIYKTUBHBIX KOJUIEKTOPOB,;

- OBJIaJICHUE METOJaMU BbIOOpa TUITOB KOHCTPYKIIMHU 320051, BH1a iepdopaii U OCBOCHUS,

- (QopmupoBaHue mpeACTaBICHUH O MpOIEcce CIycKa O00CaJHBIX KOJOHH M BHIOB HX
COCIMHEHUS,

- ¢QopmupoBaHus crocoOHOCTEH TSI OOOCHOBAaHHOTO BHIOOpa croco0a BbI30Ba NPHUTOKA W3
IUIACTa,

- MIOHMMaHHE Mpolecca MEPBUYHOTO ¥ BTOPHUYHOTO BCKPBITHS IIPOJYKTHBHOTO ILTACTA

- MOTHBAIlMM K CaMOCTOSITEIILHOMY TIIOBBIIICHUIO YPOBHS MpPO(ECCHOHATBHBIX HAaBHIKOB B
obnactu OypeHus ¥ 3aKaHYNBAHHS CKBAKUH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
JucuumiuHa «3aKkaHYMBaHUE CKBO)XMH» OTHOCHTCA K 4acTH, (OpMHUPYEMON y4aCTHUKAMU
00pa3oBaTeNbHBIX OTHOIIEHUI OCHOBHOW NpodeccHoHaIbHON 00pa3oBaTeNbHON IMporpamMmbl 110
HanpasiieHuto moarotoBku «21.03.01 Hedrerazosoe neno» u uzydaercs B BOCbMOM CEMECTPE.
ConepxaHue AMCUUIUIMHBI 0a3MpyeTcs Ha 3HAHMSIX, MOJIYYEHHBIX NPU H3YyYEHHUU AUCLUILIUH
€CTECTBEHHOHAYyYHOTO0 U MPO(EeCCHOHAIBHOIO IMKJIOB TakUX Kak "TexHosnorus OypeHus He(TAHbIX U
ra3oBbIX ckBakuH'", "BypoBsle TexHOMOrnyeckue xuakoctu", "Kpennenue ckBaxun", a 3HaHUS, YMEHHUS
U HaBBIKM, NOJyYEHHbIE NpU €€ M3Yy4EeHUHU, OyIyT MCIOJB30BAaHbI B MPOLECCE OCBOCHUS CHEIHATbHBIX
JMCLUIUIMH, TaKuX Kak "BypeHue ckBakuH Ha mmenbde", "PeKOHCTpYKIMS U BOCCTAaHOBJIEHHUE CKBAXKHUH",
"OcnoxHeHUs] U aBapuu B OypeHMH" a Takke NpU HaMCAaHWU U 3alMTe OaKaJaBPCKOW BBITYCKHOM
KBAJTM(UKAIIMOHHON pabOThI M B MPAKTUUYECKON MPO(PECCHOHATBHOM eATETbHOCTH.

3. INTAHUPYEMBIE PE3YJIbTATbBI OBYYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIbTATAMH OCBOEHMS OGPA3OBATEJIBHOM
ITPOI'PAMMBI

[Ipouecc m3ydeHHs] AMCUMILINHBI «3aKkaHYMBaHHE CKBaKMH» HampaBieH Ha (QopMHpoBaHUE
CJIENYIOIUX KOMIIETEHIIUMN:

®opmupyeMble KOMIIETeHIMH
Koa n HauMeHOBaHMe HHIMKATOPA

Conepxanne Kox AOCTHKEHUS] KOMIIETeHIIUH

KOMIIeTeHIUH KOMIIeTeHIIUH
CriocoGHOCTD BHITIOIHATH ITKC-3 [IKC-3.1. 3Hate mpaBuia Oe3omacHOCTH B HeTAHON U
paboTHI 10 KOHTPOJTIO ra3oBoil  NPOMBIIUIEHHOCTH, B TOM 4YHCIE TpHU
6e3o0macHoOCTH paboT npu BO3HUKHOBEHUH HEUITATHBIX U aBApUIHBIX CUTYaIHHA
MPOBEICHUU [IKC-3.2. YmeTh OpraHu30BaTh paboty o
TEXHOJIOTUYECKUX NPEayNpexkJACHUI0 W JIMKBUAAIMM  aBAPUHHBIX U
MPOIeCCOB HE(TEra30BOro HEIITAaTHBIX CUTYaIlMif, B TOM 4YHCJIE C NPHUBJICUECHUEM
MIPOM3BOJICTBA B CEPBHUCHBIX KOMITaHUH, OLIEHUBATH PUCKH
COOTBETCTBUU C IIKC-3.3. Bianers HaBbIKAMU OCYLIECTBICHUS
BBIOpaHHOU chepoit TEXHUYECKOTO KOHTPOJIA COCTOSTHHSI u
npodeccnoHaTbHOM paboTOCTIOCOOHOCTH TEXHOJIOTHYECKOTO 000pYI0OBAHUS
JeSITeIbHOCTH




®opmupyeMble KOMIIETEHIIUH

Koa n HauMeHoBaHue HHIUKATOPA

Conepanne Kox AOCTHKEHUS] KOMIIeTeHI[UH
KOMIIETEeHIIUH KOMIIeTeHIIUH
Crnioco6HOCTB [IKC-4 INIKC-4.1. 3HaTh TEXHOJOTHYECKUE MPOIECCHl B 00JacTH
OCYILLECTBIIATD He(Tera3oBoro Jena Juid  OpraHu3aluu  paOoThbI
OIlepaTHUBHOE KOJUJICKTHBA UCIIOJTHUTENIEH
CONIPOBOXKICHUE [IKC-4.2. YMeTh NpuHUMATh UCIIOJIHUTEIBCKUE PEIICHUS
TEXHOJIOTMYECKHUX npu pazdpoce MHEHUH U KOHQUIMKTE HHTEpPECOB,
IIPOLIECCOB B OIIPENIEJIUTh MOPSIOK BBIIOJIHEHUS paboOT
COOTBETCTBUU C [IKC-4.3. Bianers HaBbIKAMU OIIEPaTUBHOIO
BbIOpaHHOM cepoii COIIPOBOKIECHUS TEXHOJIOIMYECKHX MPOLECCOB B 00JacTH
npodecCHOHATBLHON He(TerazoBoro sena
JesITeNbHOCTH
Crnioco6HOCTh [TKC-39 [IKC-39.1. 3HaTh TEXHOJIOTMYECKHE MPOLIECCH OCBOCHUS
OCYILECTBIIATh U CKBa)XMHBI 110CJIe OypeHUs] CKBAXKHH
KOpPPEKTUPOBATh [IKC-39.2. YMerp KOOpAMHMPOBaTH M  YHPABIATH
TEXHOJIOTUYECKHE IPOIIECCOM OCBOEHHUS CKB@KWHBI, KOHCEpBalMed U

MPOIIECCHI TP OCBOCHUH
nocine OypeHus CKBaKUH

JIMKBUAALIMEN CKBAKUH

I[IKC-39.3. Bnamerp CcmoCOOHOCTBIO KOOPAWHUPOBATH
paboToi MOAPSTUNKOB

[IKC-39.4. Brnanerb HaBbIKAMH BEJCHHS IPOMBICIOBOM
JIOKYMEHTAIIMU U OTYETHOCTH

4. CTPYKTYPA U COAEP/) KAHUE JUCHUITJIMHBI
4.1. O0beM IUCHUIIHHBI H BUbI y4eOHOH padoThI
OO6mas TpyI0€MKOCTh YIeOHOH TUCIUTUTHHBI COCTABISICT 3 3a4éTHBIC equHuIbl, 108 ak. gacos.

AK. 4acsl o
. Bcero ak.
Buj yueOHoit padoThl ceMecTpam
4acoB VIII
AynuTopHasi paboTa, B TOM YHCJIe: 40 40
Jlexruu (JI) 10 10
[Tpaktuyeckue 3ansatus (I13) 20 20
JlaGoparopusbie pabotsl (JIP) 10 10
CamocrosiTesibHasi pa6ora cryaeHToB (CPC), B TOM uncie: 32 32
BrinosiHeHNE KypcoBOIro MPOEKTa 32 32
IIpomexxyTouHas aTTecTanus — 3k3amMeH (J), KypcoBoii IPoOeKT 36 3(36), KII
(KID)
O01mas TpyA0eMKOCTb AU CIUIIIHHbI
aK. yac. 108 108
3a4. ell. 3 3

4.2. ConepxxaHue TMCUUILIUHBI
Y4eOHBIM MJIaHOM MPETYCMOTPEHBI: JIEKIUH, IPAKTUUYECKHE 3aHATHsI, Ja00paTopHbIe pabOThI U

camocTosITeNbHas paboTa.




4.2.1. Pa3naeynl AMCHUILIMHELI 1 BUALI 3AHATHI
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Paznen 1 «DnemeHTHl HE(PTEPOMBICIOBOI T€0JIOTHH U 9 2 5 5
¢u3uku HeTEra3oBOroO MIacTa
Paznen 2 «BckpbiTHE MPOTYKTUBHBIX TIACTOB U 11 9 9 9 5
OypOBbI€ pacTBOPHI»
Paznen 3 «OnpoGoBaHue MPOIyKTUBHBIX IJIACTOB B 16 9 4 9 8
OTKPBITOM CTBOJIE CKBKMHBI M 00CAHBIE TPYObI»
Paznen 4 «BropuuHoe BCKPBITHE MPOTYKTUBHBIX 19 9 5 5 5
IJIACTOBY
Paznen 5 «McnbiTanne nepcrneKTUBHBIX TOPU30HTOB, 17 9 5 9
OCBOEHUE CKBAKUHBI U BbI30B IPUTOKAY
Hroro: 72 10 20 10 32
4.2.2.Coaep:xanue pa3iejoB THCHUILIUHBI
HaumenoBanue
Ne . TpynoeMKocTh
pasaena Coaep:xanue JeKUMOHHBIX 3aHATHIA
n/n B aK. yacax
JUCIUTIINHBI
1 | DnemenHTHI ®dusnyueckue CBOMCTBAa KOJUIEKTOPOB HedTH U Tasa,
He(TEpOMBICTIOBOM | OOYCIAaBIUBAIOIINE  OCJIOXHEHHUS MpPU  BCKPBITUH
re0JIOTUH U MIPOYKTUBHBIX IJ1aCTOB. OU3NKO-XUMUYECKUE
¢buzukn IIPOLIECChl B NIPUCTBOJIBHOM 30HE IPOJYKTUBHOIO
HedTerasoBoro J1acTa, MPUBOAIINE K CHIDKCHHUIO €€ MPOHUIIAEMOCTH. 2
miacra @dakTopel, BIMSIOMME Ha (HOPMHUPOBAHHE 3OHBI
TTOHMKEHHOMN IIPOHULIAEMOCTH. [TonsaTne 0
COBEpLICHCTBE  BCKPBITUS IMPOAYKTUBHOIO  IUIAacTa
CKB)KUHOM.
2 | BekpoiTHe Br160p TEXHOIOTUY BCKPBITUS MPOTYKTHBHOTO IJIACTa B
MPOTYKTUBHBIX 3aBUCHUMOCTH oT re0JOrH4eCKUX yCIOBHIA.
IJ1aCTOB U KoncTpykinn mpu3abONHBIX y4YacTKOB HEPTSIHBIX H
OypOBBIE€ PACTBOPHI | TA30BBIX CKBAXWH M METOJMKAa WX BbIOOpa. BriOop
COCTaBa M CBOMCTB OYPOBBIX PacTBOPOB JJISI BCKPBITHUS
MPOAYKTUBHBIX IU1acTOB. OCOOEHHOCTH TEXHOJOTHU 2
BCKPBITUS TMPOAYKTHBHBIX IJJACTOB C aHOMAJIbHO
HU3KUMHU  JaBieHUsIMU. OCOOEHHOCTH TEXHOJIOTHU
BCKPBITUS ~ IUIACTOB € AHOMAJIbHO  BBICOKMMH
NaBICHUSIMH. XapaKTEepUCTUKA MPOTUBOBLIOPOCOBOTO
000pyZI0BaHUs M YCIOBUH €ro BhIOOpA.
3 | OmpoGoBanue Ienmn onmpoOoBaHUs TJIACTOB B OTKPBITOM CTBOJIC B
MPOTYKTUBHBIX 3aBUCHMOCTH OT Ha3HAYEHMsI CKBA)XUHBI, COCTaB 9
IJ1aCTOB B HEO0OXOIMMBIX Pa0OT U XapakTep MOJIy4aeMoil pu 3TOM
OTKPBITOM CTBOJIe | nH(opMarn. BeiOop 00bEKTOB HCIIBITAHHH.




HaunMmeHoBaHHue

Ne . TpynoeMkocTh
u/n paszgesa Conep:xanue JeKIHMOHHBIX 3aHATHI B AK. YACAX
AUCIIUIIJINHBI
CKBAaYKUHBI U Knaccudukanus TeXHUUECKUX CPEACTB IS
obcaiHbIe TPYOBI onpoOoBaHus T1acToB. BeIOOp cocTaBa KOMILIEKTa
HCHBITaTENbHOr0 000pyAoBaHus. TexHonorus
ornpoOOBaHUS U UCCIIEI0OBAaHUMN B OTKPBITOM CTBOJIE.
[TpununBEl 06pabOTKH PE3yabTATOB ONIPOOOBAHMS.
OuIbTPALMOHHBIE IPOLECCHI PU MJIACTOUCIIBITAHUH.
O6cannas KoyoHHA. LleMeHTHpOBaHNE CKBAKHUHBI.
4 | BropuuHoe KymynsaruBHas, nyneBast u TopreaHas nepoparum.
BCKPBITHE I'unpomneckoctpyitHas nepdopanus. Beibop merona
MIPOYKTUBHBIX nepgopanum, MoAroToBKa CKBaXKUHbBI U 000pYJ0BaHKE 2
IIJIACTOB ycThsl D((HEeKTUBHOCTH BCKPBITHS TIACTOB
nepdoparnueil. [leppopanmonnbie TEXHOIOTHYECKHE
KUJKOCTH JJIs BCKPBITHS IIJIACTOB.
5 | Ucnbrtanue VYcnoBust nosty4eHusl IPUTOKA KUJIKOCTH U ra3a U3
MIEPCIIEKTUBHBIX IIPOJYKTUBHOTO IJIaCTa B CKBaXXUHY. CII0COObI
TOPU30HTOB, BO30Y>KICHHS MPUTOKA U YCIOBUS UX TPUMEHEHUS.
OCBOEHHUE Crparerus BHIIIOJIHEHHS pabOT IO OCBOSHHUIO HE(TIHBIX
CKBa)KUHBI U BBI30B | U ra30BBIX CKBaXHH. OCOOEHHOCTH TEXHOJIOTHH 2
IIPUTOKA OCBOCHHS T'€OTEPMAIIbHBIX CKBaKUH. MeTO bl (PH3UKO-
XUMHYECKON 00pabOTKH I1acTa U BO3JACHCTBUS Ha
npu3aboiinyro 30Hy. KoHcepBanus CKBaXHHBI Ha
IIEPUOJ €€ MOATOTOBKH K DKCIUTyaTalluU. TeXHOIOrus
JUKBUAALMY CKBAKUH.
Hroro: 10
4.2.3. IlpakTHYeCcKHEe 3aHATHS
Ne N TpynoeMkocThb
u/n Paszpnennt TemaTnka NPaKTHYECKUX 3aHATHI B aK. Yacax
Pacuer ko3(uiMeHTOB aHOMaJIbHOCTH IUIACTOBOTO JABJIECHMS,
WHJEKCAa [aBJIEHUs IIOIVIOLICHUS U OTHOCHUTEIBHON IUIOTHOCTH
1 Paznmen 1,2 4
OypoBoro pactBopa. Iloctpoenue rpaduka COBMEIICHHBIX
JaBJIeHUH. PacyeT KOHCTPYKIIMU CKBAYKHUHBI
Konctpykiuun mnacroucnsitateniedl. CocTtaB U yCTPOMCTBO
2 Pasnen 3 |ocHoBHeix  y3moB  KUWM.  HWHrepnperanmus  pe3ynbTaToB 4
onpoOOBaHUs
Pacuer o0caiHOi KOJIOHHBI. Cocras 51 CBOMCTBa
3 Pasnen 4 nep@opaoHHbIX U)KI/I}IKOCTeI\/'I, YCTPOMCTBO, XapaKTEPUCTUKH H 6
IIPUHLIAI JEeNCTBUS KyMYJISITUBHBIX, IyJIEBBIX,
TUIPONIECKOCTPYHHBIX, TOPIEIHBIX, U Ip. BUJIOB 11ephopaTopoB.
Pacuer 3HaueHMil Jenpeccuu Ha IUIACT MU BbI30BA IIPUTOKA.
4 Paznen 5 |YcranoBka rpaBuitHbiX (uiabTpoB. JIMKBUIAIMS U KOHCEpBAIHs 6
CKBAKUH.
Hroro: 20




4.2.4. JlabopaTopHbie padboThI

ri\/fi Paznennt TemaTnka J1a060paTOPHBLIX PadoT Tll;y;ll:er;cc(;c;b
1 Pasen 2 Bypenue nos SKCIuTyaTalMoHHY 0 KOJIOHHY, BCKPBITHE IPOTYKTUBHOTO 2
TIacTa
2 Pasgen 3 |Cryck 0OcaHBIX KOJIOHH B CKBOXKUHY 2
3 Paznen 4 |llemenTrpoBaHne CKBOYKHHBI 6
HTroro: 10

4.2.5. KypcoBble IPOEKTHI

Tembl KypCOBBIX IPOEKTOB

1 [IpoekT 3aKaHYMBaHMSI SKCILTYyaTAlMOHHON CKBaXUHBI TTyOnHOM 1860M Ha DenopoBCKOM
HEPTIHOM MECTOPOKIACHUU

2 [IpoekT 3axkaHuMBaHMsI pa3BeIOUYHON ckBakuHbI T1yonHOU 2500 M Ha DenopoBckoM HePTIHOM
MECTOPOXKICHUHU

3 [TpoexT 3aKaHUYMBaHUS SKILTyaTallMOHON CKBaXUHBI TTyouHON 4100 M Ha [Iprobeckom HedTIHOM
MECTOPOXKJICHUN

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B xozne o0yueHust mpuMeHsoTCS:

Jlekuuu, KOTOpbIE SIBISIFOTCS. OJJHUM U3 BaKHEHIIMX BHJOB YUEOHBIX 3aHATHHA M COCTABIIIOT OCHOBY
TEOPETUIECKOI MOATOTOBKM 00yJarommxcs. e JTeKIIMOHHBIX 3aHATHIA:

-JaTb CHCTEMAaTH3MPOBAaHHBIE HAy4HbIE 3HAHWA IO JUCLMIUIMHE, aKLECHTUPOBAaTh BHUMAaHUE Ha
Han0oJIee CIOKHBIX BOIIPOCAX JUCIUILINHEL,

-CTUMYJIUPOBAaTh AKTUBHYIO I[O3HABATENBHYIO JIESTEIBHOCTh  OOYYaIOIIMXCS, CIIOCOOCTBOBAThH
(OopMHUPOBaHMIO UX TBOPYECKOTO MBILILICHHUS.

IIpakTuyeckue 3anaTus. Lleny MpakTUYECKUX 3aHATHINA:

-COBEPILIEHCTBOBATh YMEHUS U HABBIKH PELICHUS MPAKTUYECKUX 3a/1a4.

I'maBHBIM coJiepyKaHUEM 3TOTO BHJA YUEOHBIX 3aHATHH SBIISETCS paboTa KaXKA0ro 0Oydaromerocs mo
OBJIaJICHUIO IIPAKTUYECKUMHU YMEHHUSMH U HaBbIKAMU NPOECCUOHAILHOMN IS TEIbHOCTH.

JlabopaTopHsble padoThl. Llenu mabopaTopHbIX 3aHATHH:

-YIJIyOUTh W 3aKpeNMTh 3HAHUS, TOJTYyYEHHbIE Ha JIEKLIUSAX M B MPOLIECCE CAMOCTOSATENBHON paboThI
o0yyaroIuxcst ¢ yueOHOM 1 Hay4HOH JTUTEepaTypoii;

['maBHBIM cofep>kaHHEM 3TOTO BUJA YUEOHBIX 3aHITUH sBIsieTCsl paboTa KakJ0ro 0Oydaromerocs mo
OBJIQJICHHIO MIPAKTUYECKUMHI YMEHUSMH M HaBbIKAMU MPO(eCCHOHAIbHON IESITeIbHOCTH.

KoncyabTanum (Tekylas KOHCY/IbTalMs, HAKaHyHe 9K3aMeHa) sIBIIsieTCsl OAHOM u3 GopM pyKOBOICTBA
y4eOHOM paboTOoil OOydarommxcst M OKa3aHUs MM IOMOIIM B CaMOCTOSTENIBPHOM M3YYEHHH MarepHhaia
JMCIUIINHBL, B IMKBUIAIHI UMEIOIINXCS TPOOETOB B 3HAHUSX, 33/I0JKEHHOCTEN MO TEKYLLUM 3aHSTUSM, B
MOATOTOBKE MHUChbMEHHBIX paboT (IIPOEKTOB).

Tekymine KOHCYNIbTallMM MPOBOSTCS TIperojaBaTesieM, BEAYLIUM 3aHATHS B Y4eOHOH Tpymre,
Hay4HBIM PYKOBOJIUTEIEM U HOCAT KaK MHIMBUyaJIbHBIN, TaK ¥ IPYIIIOBOM XapaKTep.

CamocrosiTejibHasi pa0oTra o0yuyarolIMXcsl HarpaBlieHa Ha YriyOJieHHe W 3aKperuleHHe 3HaHWM,
MOJYYEHHBIX HA JIEKUUSX W JPYIHX 3aHSTUSX, BBIPAOOTKY HAaBBIKOB CaMOCTOSITEIBHOIO AKTHUBHOTO
NPUOOPETEHUs] HOBBIX, JOMOJHHUTENBHBIX 3HAHWH, MOJTOTOBKY K MPEICTOSIIMM Y4eOHBIM 3aHATHAM U
MIPOMEXYTOYHOMY KOHTPOJTIO.

KypcoBoe npoekTupoBanue (OpMUPYET HaBBIKM CaMOCTOSITENBHOTO  MPO(eccHOoHaTbHOTO
TBOPYECTBA.



6. OUEHOYHBIE CPEJACTBA JJISA TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTMN,

IMPOMEXKYTOYHOM ATTECTAIIUH IO UTOI'AM OCBOEHMUS JJUCITUTIIUHBI

6.1. Oyenounvie cpeocmea 0131 cAamMoCmMoOAMENbHOU PAOOMbL U MEKYULe20 KOHMPO
ycnegaemocmu

Pa3znes 1 DiieMeHTHI HEPTEPOMBICITOBOM Ie0J10THU M (PU3UKH HePTErazoBoro mjiacra

ko E

OT yero 3aBUCUT NOBEPXHOCTHOE HATSKEHUE?

Kaxkue ObIBarOT IU1acToBbIE BOIBI?

UTO MOHMMAIOT 1MOJ TEPMHUHOM 3aKaHUYMBAHHE CKBAXKUH?

UTO MOHUMAIOT IO TEPMHUHOM BCKPBITHE MPOAYKTUBHOTO TIjIacTa?

UTo NOHMMAIOT TIOJT COBEPIIICHCTBOM BCKPBITHS MMPOTYKTUBHOTO IJIACTa CKBAKHHOM ?

Pa3z[e.11 2 BckppiTHE POAYKTUBHBIX IJIACTOB M OyPOBbIe PACTBOPbBI

Yto Takoe IrpaiUCHT OaBJICHUSA HOFJIOH.[GHI/ISI?

Kak omnpenensiercst ko3 pHUIMEHT aHOMaTbHOCTH TIACTOBOTO JaBJICHUS?
KakoB MexaHU3M 3arpsi3HEHUS IU1acTa TBepAoH (a3oi pactBopa?

KakxoB MexaHu3M 3arpsi3sHeHHs 11acTa puiIbTpaToM pactopa’?

TpeboBanust k pacTBOpaM AJisi BCKPBITHS I1JIaCTOB.

HazoBuTe 0ocHOBHBIE BapUAHTHI IEPBUYHOTO BCKPHITHS MPOAYKTUBHBIX I1aCTOB.

Pa3)1e.11 3 OnpoﬁoBaHne NMPOAYKTHBHBLIX IIACTOB B OTKPBLITOM CTB0JI€ CKBAaKUHbBI U Oﬁca)]HI)Ie

Haznauenne KM u MUT'.

CocraB K1UN.

Hasznauenue scca.

HazoBute ciocoObl IeMeHTUPOBAHUS 00CATHBIX KOJOHH.
Hasznauenne nupkynsauronHoro kinanasa B KU

Pa3z[en 4 BropnyHoe BCKpbITHE NPOAYKTHUBHBIX IJ1ACTOB

agkrownE

Kakoii Tun nepopannu Hanbonee yacto npumensiercs? [louemy?
B 4eM cyniHocTh ruiponeckocTpyitHoi nepdopauun?

Yro Takoe BTOPUYHOE BCKPBITHE IacTa’?

OO6nacte NpUMEHEHHUs TOPIIEAHON nepopanuu

Uro ¢popMupyeT KyMyIsITUBHYIO CTPYIO?

Pa3z[en 5 UcnbiTanue NEPCNCKTUBHLIX TOPU30OHTOB, 0CBOCHHEC CKBAKUHBI M1 BHI3OB IMPUTOKA

ko

CyIHOCTh OCBOEHUS M OIPOOOBAHHS.

Yro noHnMaeTcs noJ KOHCEpBALUEN CKBAXKUHBI?

BricoTa MocTa mpy TUKBUIAIIUN CKBAXKHHBI.

YTo OTHOCUTCS K OCHOBHBIM OOBEKTaM 3arpsi3HeHUs?

HazoBuTe OoCHOBHBIE METOABI (PU3MKO-XMMHUYECKOM 0O0pabOTKM IjlacTa W BO3JEHUCTBUSA Ha

npn3a601/IHon 30HY

6.

7.
8.
9

Crioco0wI crrycka 00CaIHBIX KOJIOHH.

PaccranoBka 11eMEHTUPOBOYHON TEXHUKH MPHU [IEMEHTUPOBAHUN CKBAKUHBI.
Uro Takoe K03 (HUIMEHT COBEPIICHCTBA CKBAKUHBI?

Kakue onepanuu BXOJIAT B KOMIUIEKC MO 3aKaHYMBAHUIO CKBAXKUH?

6.2. Ouyenounvie cpedcmea 0151 RPOBEOCHUs NPOMEHCYMOUHOU ammecmayuu (IK3ameHa)
6.2.1. Ilpumepnelii nepeuens 60nPoCco6/3a0anuii K IK3ameny (no oucyuniune):

1.

okrwn

o

KoadduunenTs! 3anaca gaBiaeHus, coziaBaeMoe OypoBbIM pacTBOPOM, JUIs INTyOHUHBI CBBIIIE
1200 m.

Ha ocHOBaHMM KaKUX JaHHBIX CTOUTCS Tpa(UK COBMELICHHBIX AaBICHUNA?

Uto Takoe KOHCTPYKIHUS CKBAKUHBI?

[TpuGop 1 onpeneseHus INIOTHOCTH IIEMEHTHOTO pacTBopa?

Kak Ha3bpIBaeTcst 00cagHast KOJIOHHA, IEPEKPbIBAIOIIas BOJOHOCHBIE TOPU30HTHI U
HEYCTONYMBBIN BEPXHUI UHTEPBAJ CKBA)KUHBI?

Yro takoe ABII1?



7. B Kakux ciyyasx UCHOJIb3YyeTCsl LEMEHTUPOBOYHas MyTa?

8. Pacuer YBT.

9. Jlnis 4ero NpuMEHsSIIOT MpyKUHHBIE (oHapu?

10. K yeMy npHBOJMT CHIKEHHE JaBJICHHS B CKBAKHHE?

11. JIns yero npenHasHaueHO «CTOM-KOJIBIIO»?

12. Kak monmy4aroT eMeHThI?

13. Enununa npoHunaeMocty HeTsHOro mim ra3oBoro iacra B cucreme CH.

14. Yro Takoe 0CBOEHHUE CKBaKUH?

15. Ha3zHaueHue HarHeTaTeIbHbIX CKBAYKHUH.

16. OcHOBHOIi c1IOCO0 BTOPUYHOT'O BCKPBITHS IJ1acTa

17. Haznauenue oOpaTHOTO KJlaraHa

18. I'me ycranaBnuBaroTCs TypOyIu3aTOpPhI?

19. Ha3znauenue ckpeOKOB.

20. CocTaBHbI€ I€eMEHTH MY THI CTYIIEHYATOTO [IEMEHTHPOBAHUSI.

21. OcHOBHBIE 3TaIbl LEMEHTUPOBAHUS CKBAKUHBI.

22. Yto BXOIUT B KOMIUIEKT HHCTPYMEHTOB Ui uctbITanus riactos (KHUI)?

23. K yeMy MOXET IPUBECTU CHI)KEHUE JJaBJICHUS B CKBaKUHE?

24. Ha3oBUTE OCHOBHBIC THUITHI KOHCTPYKIIHIA 3200¢€B.

25. Tunsl nephopaTopoB NPUMEHIEMBIX IPH BTOPUYHOM BCKPBITHH IJIACTOB.

26. Kakne TpeOoBaHUS MPEABABIAIOTCSA K OY(PEpHBIM KHUIKOCTSIM.

27. Kakue TpeOoBaHUS NPEABABISIIOTCA K OYpOBBIM PaCTBOpPaM Ul BCKPBITUS MPOYKTUBHOTO
iacra?

28. B Kakux ciryyasx CKBaXMHY KOHCEPBUPYIOT, a B KAKUX JIUKBUIUPYIOT?

6.2.2. IIpuMepHbIe TeCTOBBIE 3aJaHUS K IK3aMeHY
BapuanTt Nel

No

i Bomnpoc BapuanTs! oTBeTa

. BpI30B npuToKa npu ocBOEHUU
. BropuuHoe BckpsITHE TUTacTa
. OnpoboBaHue NpoayKTUBHOTO TOPHU30HTA

CBabupoBaHue 3T0...

. TloHmXKeHne mIacToBOro JaBJICHUS
. YMEHBUIEHNE TUAMETPA CKBAXKUHBI
. Brnoxenne xammrana

. CHmxeHue gaBiIeHUs Ha 3a00€

OCHOBHOM TIPUHITUTT OCBOCHUSI

1
2
3
4. KoHcepBalius CKBaKUH
1
CKBayKMH 2
3
4

VYCTbe CKBaXHHBI 3TO. .. [IpocTpaHcTBO BHYTPHU MOPO/IBI
KoneuHas Touka cTBOJIA

Hauaso ckBaxuHbBL

. Bogsl k HEGTH

. BypoBoro pacTtBopa k HehTH

. BypoBoro pacTBopa Kk mpecHOi BOAbI

. BypoBoro pacTtBopa k MUHEpaJIN30BaHHOMN
BOJIbI

OTHOcCHUTENBHAA TNIOTHOCTh PacTBOpA

1
2
3.
4. Tpacca
1
3TO OTHOUIEHUE IJIOTHOCTH ... 2
3
4

Ha pucynke noza 6ykBoit a 1. J-o6pa3ubIit

MIPEACTABJICH MPOGUITH CKBOKUHBI 2. S-00pa3HbIii

3. Ta"reHaIBLHBIN

4. S-00pa3HbIil C TAHTCHIIUAIBHBIM Y4aCTKOM




. IOBBIIICHHUEC TepMOCTOﬁKOCTH

i Bomnpoc BapuanTel oTBeTa
@ '] fd ¢
7 7 7 4
¢ 1, Ve
7
7 f 5
f
[Tox 3arpsi3HEHNEM CKBaKHH 1. 3akynopky ¢uiIbTpa MpHu IKCIUTyaTaIlHH
MMOHUMAIOT 2. Konpmararuro 1311 nmzamom
6. 3. Hcnonb30BaHue 3arps3HEHHBIX pEarcHTOB
4. TIlpoHUKHOBEHHE B TUIACT PUIBTpATA U
TBEpJI0# (ha3bl pacTBOpa
[TpoMBIBOYHBIC KUJIKOCTH, 1. ManomoABMIKHBIMHU
7 | conepiarue qacTHIbI CHIEPUTA, 2. KOMOWHWPOBAHHBIMHU
" | Ha3BIBAIOTCA ... 3. cmenvaabHBIMU
4. yTAXKEIECHHBIMU
Kak mony4aroT mopranaiemMeHTsI? 1. KapbepHbiM criocobom
8 2. lllaxTHBIM cITOCOOOM
' 3. OtkpbITON pa3paboTKOH
4. Tlomy4aroT MCKYCCTBEHHBIM CIIOCOO0OM
OcHoBHas 33/1a4a [IEMEHTUPOBAHUS 1. MexmuacToBas U30JISIHUS
9 00CaHBIX KOJIOHH... 2. 3akperuieHrne KOJIOHHBI Ha HY)KHOM YPOBHE
' 3. JIukBumanus CKBaKUHBI
4. KoHcepBaiusi CKBaKUHBI
Jerazamust 0ypoBoro pacTBopa 1. TmapoumkinoHax
10, | TPOBOANTCA B. .. 2. llentpudyrax
' 3. T'muHoMemrankax
4. Cemnaparopax
Crarnueckoe HaNpsKEHUE CIBUTa 1. [TIOAII-1
11, | PacTBOpa OIpEENIETCA Ha 2. YMITI-3
" | mpubope... 3. CHC-2
4. BCH-3
Enunuiia uaMepeHus miacTHuecKoi 1. xo/m®
19 | BABKOCTH pacTBopa... 2.11a
' 3.H
4. Ilac
[110THOCTD yTSKEIEHHOTO 1. 200 - 850 kr/m°
13, | TYIMHHCTOrO pacTBOpa HAXOANTCS B 2. 850 - 1050 xr/m°
" | mpenenax... 3.1050 - 1100 r/m®
4. 1300 - 2200 xr/m°
st nopoj-kosutekropos | 1. <0,15;
14 koad¢urment [lyaccona cocrapnser | 2. 0,15-0,3;
' 3. 0,3-0,5;
4. 0,5-0,8.
OcHoBHast PYHKITHS TIIMHOMIOPOIKA B | 1. CHUKEHUE TUIOTHOCTH
15, | COCTaBe TAMIIOHAKHOTO PACTBOPA. .. 2. yBeIMYEHUE TUIOTHOCTH
' 3
4

. PEeryJIMpOBaHNE CPOKOB CXBAThIBAHUS




Ba

Ne
Bomnpoc BapuanTel oTBeTa
n/n
OO0caHas KOJIOHHA, HE UMEIoLIast 1. ITpoMexyTOUHOI.
BBIXOJ] Ha TOBEPXHOCTb, 2. Kongykropom.
16. | Ha3bIBaeTCA. . 3. DKCIUTyaTallMOHHON KOJIOHHOM.
4. XBOCTOBUKOM.
Nunekc (koadpdurment) AB/IT 1.=1,0
17 ONpPEIETSAETCS BEIMYUHAMU ... 2.>1,0
' 3.<1,0
4.>2,3
Knaccudukanus ropHbIx mopo no 1. Tpu.
18 OypUMOCTH BKJIIOYAET.... 2. llecrs.
" | Kareropuii. 3. JIeBsTb.
4. JIBeHaauaTh.
Kakast koHCTpyKITHS 1. CmromrHas KOJOHHA, 3aIleMEHTUPOBAHHAS
9KCIITyaTallMOHHON KOJIOHHBI yepes OammMak
n300pakeHa Ha pUCyHKe? 2. KoMOuHMpoOBaHHAs KOJIOHHA, CITyIIICHHAS
CEKLUAMU
3. 3areMeHTHpPOBaHHAS KOJIOHHA C
19. XBOCTOBUKOM
4. DKcrutyaTalldOHHasi KOJIOHHA C OTKPBITHIM
7 3a0o0em
)
[TnotHOCTH OapuTa MOXKET OBITH 1. IpsIMBIM B3BEIIMBAHUEM
oTpesenieHa ... 2. ¢ TOMOMIBIO JIAOOPATOPHBIX BECOB U
20. MUKHOMETpa
3. myTeM 3aMepa 00beMa BMEIIAIOIIEero cocya
4. BU3yanbHO
naHt No2
No
Bompoc Bapwnants! oTBeTa
/1
BropuuHnoe BckphiTHe m1acToB 370... | 1. Tlepdoparus oO0cagHbIX KOJTOHH
2. Tlepdopamnmst oOcaTHBIX KOJOHH H
1 [IEMEHTHOT'O KaMHS
' 3. Tlepdopanus 0O6caaHBIX KOJOHH,
[IEMEHTHOT'O KaMHsI U TTIOPOJIbI
4. Tlepdopanus IeMEHTHOTO KaMHs
JIist KperieHus CKBaKHHBI 1. TammoHa)KHBIE PACTBOPHI
o | HCHOIB3YIOT HamOoJIee 4acTo. .. 2. Bony
' 3. TI'munuCTHIE pAacTBOPHI
4. Dwmynbscun
3a00i1 CKBaXHHBI 3TO. .. 1. ITpocTpaHCTBO BHYTPH MOPOIBI
3 2. KoHeuHas Touka CTBOJIA
' 3. Hauano ckBasKUHBI
4, Tpacca
[Ipu rny6une mo 1200 m nanenue B | 1. 15-20 %
4 CKBa)XKMHE JIOJDKHO MPEBHIIIATH 2.10-15%
" | mIacToBoe Ha... 3. 5%
4. 5-10%




Bomnpoc BapuanTel oTBeTa
/1
[110THOCTH MPOMBIBOYHOM KUJAKOCTH | 1. MeHble Hyst
JIOJKHA OBITH TaKOU, YTOOBI 2. MakcuMasabHO MOJIOKUTEIbHBIM
5. | nuddepenumanbHOE AaBIeHUE 3. MUHUMAJIBHO TTOJIOKHUTEIbHBIM
OBLIO. .. 4. PaBHO HYJTIO
Ha pucynke non 6ykBoii B 1. J-oOpa3ubIii
MIPEACTABJICH MPOGUIb CKBOKUHBI 2. S-00pa3HbIii
a 4 4§ 3. TaureHaIbHbII
7 7 7 y 4. S-00pa3HbIil ¢ TaHT€HIIMAIBHBIM Y4aCTKOM
6. 2 p 2
i
7 ! 5
¢
Kak nosry4arot ieMmeHTbl 1. KapbepHbIM crtocoOOM
7 2. IlaxTHBIM criocOOOM
' 3. OTkpbITON pa3pabOTKON
4. Tlomy4aroT UCKYCCTBEHHBIM CIIOCOOOM
[lepBas cBepxy oOcamHas KOJOHHA 1. Kongykropom
8 Ha3bIBaCTCH... 2. Texunueckom
' 3.Hampasiennem
4.OKcrutyaTaliMiOHHOM
['myOGuHa CKBaXMHBI ATO... 1. PaccrostHuE MEXIY YCThEM U 3a00€M 10 OCH
2. PaccrosiHne Mexly ycTbeM U 3a00eM 1o
BEPTUKAIH
9 3. PaccrosiHue Mexy ycTbeM H 3a00eM 1o
TOPU30HTAIIN
4. PaccTostHME MEXIY YCTBEM U 3a00€eM 110
a3UMYTy
Ounctka oT KpynHoii TBepao# ¢a3el | 1. T'maponmkinonax
OypoBOro pacTBOpa MPOBOIUTCS B.... | 2. Bubpocurax
10. 3. TI'muHOMemrankax
4. Cemnaparopax
SAcc, Bxonamuii B coctaB KUU, 1. Jlng npenynpexaeHus pa3repMeTH3aiuu
[IpeIHa3HAYCH NIIT;
2. Jlns co3aHusi OCEBOM HArpy3Ky Ha Makep
IIPU NTaKEPOBKE;
11. o
3. s aBapwuitHoro orcoeaunenust KbT ot
IJIaCTOUCIIBITATENS;
4. Jlna oceoboxaenust KM ot npuxBaToB npu
pacrnakepoBKe.
IIpeBeHTOPBI IpEeAHA3HAYEHBI IS 1. IIpeBeHTUBHOI OJa4n pacTBOpa B
CKBaXXUHY
12. 2. Pacnipenienenust IOTOKa pacTBopa

3. IlepekpbITHs YCThSI CKBaKUHBI B CITydae
['HBII




i Bormpoc Bapuants! oTBeTa
4. 3akpeITUs CTBOJIA CKBRKHHBI HA 3200€
ITnoTHOCTH O6NEeryennoro oyposoro | 1. 100 - 350 kr/m®
13, | PacTBOpA HAXOIUTCS B MpE/ieNax. .. 2. 850 - 1000 xr/m>
' 3.1050 - 1100 kr/m
4. 1300 - 2200 xr/m°
HedrerazonocHslil KomiekTop 1. rpanynax;
14, | HA3BIBACTCA IPAHYIAPHBIM, €CIH 2. mopax;
" | yrineBo1opo/ibl HaXOAATCS B 3. TpeuMHax;
4. KapCTOBBIX IIyCTOTAX;
B rpaduyeckom nzo0pakeHuH 1. HapyxHblli tuameTp 00caaHOl KOJTOHHBI
15, | CKBaXHHBI 1HCIIO Hajl BEpPTUKAIBbHON | 2. BHyTpeHHul 1uaMerp 00cagHOM KOJIOHHBI
" | yepToii 0603HAYACT... 3. dAuametp OypeHus
4. BricoTy noabemMa 1ieMeHTa
Ha pucynke uzobpaxena 1. ¢ 3aKkpbITBIM 3200eM
koHcTpykuus 11311 2. C OTKPBITHIM 3200eM
3. CMEeIaHHOTro TUMa
é 4. nu1s Ipe1oTBpalleHus BBIHOCA ITecKa
16. r—
,\,
N \/
X
[Tpubop 11 onpenenenrs CpoKoB 1. Urna Buka
17 | CXBaTbIBAHNS LIEMEHTHOTO 2. Konyc ABHUU
" | pacTBODA... 3. Buckosumetp
4. Apeometp
IlemenTanmst 06CaAHBIX KOJOHH 1. Ilepen BBenEeHHEM CKBAaXXHHBI B
IIPOBOAMTCH. .. AKCILTyaTaIUIo
18. 2. Cpa3y nocie Crycka B CKBaXHHY
3. Tlocne BTOpUYHOTO BCKPHITHS
4. B nporecce 6ypeHus
Hnnexc (ko dunnent) AH/I 1.=1,0
19 OIpPEAEIAETCS BENIUUUHAMY ... 2.>1,0
' 3.<1,0
4.>2,3
[Tn0THOCTH KApOOHATOB MOXKET OBITH | 1. IPSIMBIM B3BEIIMBAHUEM
OIpEZEIIeHa ... 2. C MOMOIIIBIO JTa0OPAaTOPHBIX BECOB,
20. MUKHOMETpa
3. myTem 3aMepa 00beMa BMEIIAIOIIETo Cocyia
4. BU3yanbHO




Bapuant Ne3

Ne
Bompoc Bapuants! orBeTa
n/m
3a SIUHUILY nponuraemoctu | 1. apcu ([);
1 HE()TAHOTO MIM Ta30BOr0 Iiaacta B | 2. M2
" | cucreme CU npuHUMaeTCs 3. Mmc;
4. wm/c?;
B rpaduueckom nzobpakeHun 1. HapyxHblii tuamMeTp 00caaHOl KOJOHHBI
5 CKBa)XMHBI YHCIIO TIOJT BEPTUKAIBHOU | 2. BHyTpeHHuU# ntuamerp 00cagHoi KOJTOHHBI
" | yepToi o603HaUaET 3. 'myOuHy yCTaHOBKH KOJIOHHBI
4. BricoTy nogbemMa 1ieMeHTa
CTBOJI CKBaXXMHBI 3TO. .. 1. IlpocTpaHcTBO BHYTPH MOPO/IBI
3 2. Koneunast Touka cTBOJa
' 3. Hayano ckBa)KuHbI
4.Tpacca
[Tpu rmy6une 6onee 1200 m 1.15-20 %
4 JIaBJICHUE B CKBAKUHE JOJKHO 2.10-15%
" | mpeBBIIATh TUIACTOBOE HA. .. 3. 5%
4.5-10%
[Tpu rmy6oune menee 1200 m 1.15-20 %
5 JIaBJICHUE B CKBAKUHE JOJKHO 2.10-15%
" | mpeBBIIATh TUIACTOBOE HA. .. 3. 5%
4.5-10%
OuucTka OT MEIKOH TBepIoH a3kl 1. T'maponmkiioHax
6 OypoBOTO pacTBOpa MPOBOAMTCS B.... | 2. BubOpocuTax
' 3. T'muHomenramkax
4. Cemnaparopax
Cocras puibTpata Gyposoro pactsopa omker | | 'VBeIHYMBATH IOBEPXHOCTHOE HATSDKCHUE HA
rpaHuiie ¢ HeThIo
2. YMeHbpIIaTh TOBEPXHOCTHOE HATSHKEHHE Ha
rpaHuiie ¢ HeTbIo
7. 3. He MeHSTH MOBEPXHOCTHOE HATSXKEHUE HA
rpaHuiie ¢ HeTbIo
4. Ilpu IBWKEHUH OT CKBAYKUHBI YBEITMYNBATh
MOBEPXHOCTHOE HATSDKEHHE Ha TPAHUIIE C
He(TbHIO, a U3 IJIACTAa — YMEHBIIATh
B rpaguueckom n3obpaxeHun 1. Hapy>xHblif iuameTp 00cagHON KOJIOHHBI
8 CKBaYKMHBI YMCIIO HAJl BEPTUKAIBbHON | 2. BHyTpeHHMi nuameTp 00cagHON KOJIOHHBI
" | ueproii 0003HaUaeT 3. uametp OypeHus
4. BeicoTy noipema 1ieMeHTa
B rpaduueckom n3obpaxeHun 1. Hapy>xHblif iuameTp 00cagHON KOJIOHHBI
9 CKBa)XHHBI YHCIIO TIOJT BEpTUKAIBHOW | 2. BHyTpeHHU# nuamerp 00caaHoi KOJTOHHBI
" | ueproii 0003HaUaeT 3. 'myOuHy yCTaHOBKHM KOJIOHHBI
4. BeicoTy noipema 1ieMeHTa
Ha pucynke noj OykBoi e 1. J-o6pa3HbIit
10, | MpencTaBieH npodUIh CKBAKHHBI 2. S-o0pa3HbIi
' 3. TaHreHIMATBHBIH
4. S-00pa3HbIil C TAHTCHIIUABHBIM Y4aCTKOM




Bonpoc BapuanTel oTBeTa
n/n
a '} § ¢
7 7 7 7
2 2 ?
7
7 ! 5
¢
PSTEFEIS VRIS WIS R e
Bydepnsie xxunkoctu ucnonb3yores | 1. Cmaszku OypoBoro cHapsija;
JUTSt 2. Jlerazanuu OypoBOro pacTBopa;
11 3. CHMKEeHMS TUIOTHOCTH pacTBOPa;
' 4. OtaeneHusi TAMIOHAKHOTO PacTBOpa OT
MIPOMBIBOYHOM KUIKOCTH.
Enunnna namepeHus mioTHOCTU 1. xr/m®
pactBopa... 2.11a
12. 3.H
4.1la-c
CabupoBaHue 3T0... 1. BbI30B pUTOKa MPU OCBOCHHUH
2. Bropu4HOE BCKpBITHE TIJIACTa
13. 3. OmpoboBaHue MPOAYKTUBHOI'O TOPU30HTA
4. KoHcepBaius CKBaKUH
[TocnenoBareabHOCTh YCTAHOBKH 1. KpecroBuna, niame4able NPEeBEHTOPHI,
IIPEBEHTOPOB HA YCThE CKBAYKUHBI YHHMBEPCAJIbHBINA IPEBEHTOP, BPAILAIOIIUICS
IIPEBEHTOD;
2. KpecroBuHa, yHuBEpCalbHbII IPEBEHTOP,
IUIall€YHbIE PEBEHTOPHI, BpaIAtOIIUNCs
IIPEBEHTOD;
14. 3. Bpamarommiicsi mpeBeHTOp, YHUBEPCATbHBIH
IIPEBEHTOP, KPECTOBHUHA, TUIALIIEYHBIE
IIPEBEHTOPBI;
4. YHuBepCaIbHBIA MPEBEHTOP, TUIALICYHBIN
MIPEBEHTOP, KPECTOBUHA, BpaILlAIOLIUIICs
IIPEBEHTOD.
Nunexc (koddduiment) 1.=1,0
HOPMAJILHOT'O IJIACTOBOIO JaBjeHus | 2, >1,1
15. | ompenenaeTcs BeIMYUHAMU ... 3.<1,0
4.>2,3
HapyxHblii quamerp nakepa, 1. 50%;
Bxossmiero B koMmiuiekT KU o 2. 70%;
16. | oTHOWIEHMIO K MameTpy ckBaxkuHbl | 3. 90%;
COCTaBJISIET 4. 100%
17 Scce, Bxomsamuii B coctaB KUU, 1. Jlns mpexynpexaeHus pa3repMeTu3aIun

MpEIHA3HAYCH

WIIT;




/o

Bonpoc

BapI/IaHTBI OTBECTa

IIPU MTaKEPOBKE;

IJ1aCTOUCIIBITATCIIA,

pacrnakepoBKe.

Jlns co3panus 0CeBOM HArpy3KH Ha IaKkep
Hns aBapuitHoro orcoequuenuss KbT ot

s ocBoboxknernss KMU ot npuxsaroB npu

18.

JnameTp 3KCIyaTaiuOHHOM
KOJIOHHBI B OCHOBHOM OIIPEEIISIETCS

. 1eOUTOM CKBa)KHUHBI

. MeToaoM BCKPBITHS TIaCTa
. IInmacToBBIM naBIEeHUEM

. TonmuHOM miacrta

19.

Ha pucynke nzo0paxena
koHcTpykuus [1311

AW =B~ WND —

. C 3aKPBITHIM 3200eM
. C OTKPBITHIM 3200eM
. CMCIIAaHHOT'O THUIIA

. I MMPpEJOTBPallCHHA BbIHOCA IIECKaA

20.

[110THOCTH TAMIIOHAYKHOTO 1IEMEHTA
MOXET OBITh ONpe/IecHa ...

1. mpsIMBIM B3BEIIUBAHHEM
2. ¢ MoMOUIbIO TaOOPAaTOPHBIX BECOB U

IMUKHOMCTpPAa

3. myTem 3aMepa 00beMa BMENIAIOIIET0 CoCyaa

4

- BU3YAJILHO

6.3. Onucanue nMoka3areJieil 1 KpUTepHeB KOHTPOJISI yCIIEBAEMOCTH, ONIMCAHUE

IHIKAaJ OIICHUBAaHUA

6.3.1. Kputepuu o1eHoK MPOMe;KYTOUHOI aTTecTannu (3K3aMeH)

Onenka

«2»
(Hey10BJIETBOPUTEILHO)

Iloporosbliii ypoBeHb
OCBOCHHS

Yray0JaeHHbIH
YPOBEHb OCBOEHUS

IIpoaBuHYyTHII
YPOBEHBb OCBOCHHS

«3»
(Y10BJIETBOPUTEJIBHO)

«“»
(Xopo1uo)

«5»
(oTJIMYHO)

CryneHT He 3HaeT
3HAYUTEIbHON YacTu
Marepuaa, JOImycKaeT
CyIIIECTBCHHBIE OIMNOKH B

CTyneHT mOBepXHOCTHO
3HACT MaTepuan
OCHOBHBIX Pa3/ielioB U
TeM y4eOHO
TUCITUTIINHBI, JOITyCKaeT

CTyneHT XOpoIo 3HaeT

MaTepuai, TPaMOTHO U

110 CYLIECTBY U3J1araer
€ro, JoIycKas

CTyneHT B MMOJTHOM
00BEMe 3HaET MaTepHall,
TPaMOTHO | TI0
CYIIIECTBY U3JIaracT ero,
HE J0ITyCKas

HEKOTOPBIC HETOYHOCTHU B CYIIECTBEHHBIX
OTBETax Ha BOIIPOCHI HETOYHOCTH B OTBETC HaA o
BOIDOC OTBETE Ha BOIPOC. HETOYHOCTEH B OTBETE
Ha BOIPOC
He ymeer Haxoauth WNHuorna Haxonut YBepeHHO HAXOAUT Bbezommbouno HaxoUT
peleHus: 0OJIBITNHCTBA peuieHus, peuieHus, pernieHus,
MPEAYCMOTPEHHBIX MPEeAYyCMOTPEHHbBIE NpeayCMOTPEHHbIE MpeayCMOTPEHHBIE
MporpaMMoit 00ydeHus porpaMmoii 00ydeHUs porpaMMoi 00ydeHus porpamMmoi
3aJ]aHui 3aJ]aHAN 3aaHui 00yJeHMS 3aJaHui
BonbmnHCTBO IIpenycMoTpeHHbIE [IpenycmoTpeHHbIE [IpenycMoTpeHHbIE
MPEAYCMOTPEHHBIX MporpaMMoii 00ydeHUs porpaMMoit 00ydeHuUs MPOrpaMMOit 00ydeHuUs

MpOTrpaMMoii 00ydIeHHUs
3aJJaHUI HE BBIOJIHEHO

3aJaHHA BBIIIOJTHCHBI
YAOBJICTBOPUTCIBHO

3aaHrd YCIICIIHO
BBITTOJTHCHBI

3aaHund YCIICIIHO
BBITTOJTHCHBI




Ilpumepnan wkana oyeHuBaHUA 3HAHUIL 8 Mecmosoil hopme:

KoaunyecTBOo NpaBUJIbHBIX 0TBETOB, %o Ouenka
0-49 He 3auteno

50-65 3auTeHo

66-85 3aureHo

86-100 3aureHo

6.3.2. Onucanue MMKAJAbl M KPUTEpPHEB OLEHUBAHMUA /JIsl TNPOBedeHUS] TPOMEKYTOUHOI

arrecranum B (])opMe 3allIUTHI KYPCOBOI'0 IPOEKTAa

CTyIeHT BBINOJHSET KYPCOBOI IPOCKT B COOTBETCTBUU € rpa)KOM, IPUHSITHIM Ha 3aCeIaHUH Kadeaphl.
OreHKa MOKET OBITh CHIDKEHA 332 HECOOJIIOICHNE YCTAaHOBJICHHOT0 Kadeapoil rpaduka.

Onenka
IloporoBblii ypoBeHb YraybJieHHbIH IIpoaBuHyTHII
«2» OCBOCHMA YPOBEHb OCBOCHHS YPOBEHb OCBOCHHS
(Hey10BJIETBOPHUTEJIBLHO) «3» «4» «5»
(Y10BJIETBOPUTEJIBHO) (xopo1io) (OTJIMYHO)

CTyIeHT BBIIOIHUT
KYPCOBOM MPOEKT C
CYLIECTBEHHBIMH
omuOkamu. [Ipu 3amure
KypCOBOTO IIPOEKTa
JEMOHCTPHPYET CIIa0yI0

CTyIeHT He BBIOJIHUI
KYpPCOBOH IIPOEKT B
COOTBETCTBHU C
3amanueM. He Bnageet

TEOPETUUECKUMU
. TEOPETHUUECKYIO
3HaHUSAMHU 110 U3yyaeMon
NOATOTOBKY. [Ipn
JTUCIUILTUHE.
pelIeHny 3a/1a4,
Heob6xomumele
MPETyCMOTPEHHBIX
MIPaKTHYECKUE

MporpaMMoii yueOHoH
KOMITETEHIINHU HE

CTyIeHT BBIIOIHUT
KYPCOBOM MPOEKT C
HEKOTOPBIMHU
HE3HAYUTEIbHBIMU
OINOKaMH H
HeTouHoCcTsAMU. [Ipu
3alIUTe KypcOBOTO

CTyZIeHT BBIIOIHUI
KYPCOBOM MPOEKT
IIOJTHOCTBIO B
COOTBETCTBHH C
3aganueM. [Ipu 3anure
KypCOBOT'O IIPOEKTa

JEMOHCTPHPYET
MPOEKTa IEMOHCTPUPYET
BBICOKYIO
XOpOIIYIO
TEOPETUIECKYIO
TEOPETUIECKYIO

HOATOTOBKY. Y CIIEIIHO
CIIPaBJISIETCS C
peleHueM 3aad,

MOJrOTOBKY. XOpOUIO
CIIPABIISIETCS C PEIICHHEM

JUCLIUIUINHEL, I0IyCKaeT 3ajad4,
chopMHPOBaHbBI IIPELyCMOTPEHHBIX
HETOYHOCTH, MpEeNYyCMOTPEHHBIX " o
o N MPOrpaMMoii yueOHOH
CYIIECTBEHHBIC OIITHMOKN MPOrpaMMoi y4eOHOH
JUCTUTUTAHBI
JIUCIUTUTAHBI

7. VUEBHO-METOJIAYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
TV CHMUIIIAHBI

7.1. Pexomenayemasi 1uTeparypa

7.1.1. OcHoBHAas JJUTEpPaTYypa

1. bacapeirun }0.M., Bynaros A.1., Ilpocenkos FO.M. 3akanunBaHue CKBaXXHH. YueOHOe mocodue
s By30B. M.. OO0 «Henpa-buznecuentpy, 2000. - 670 ¢. ISBN 5-8365-0053-3 (riraBHast 6ndmmnorexa
b 158379)

2. BabasH, D.B. mkeHepHbIe pacueThl Ipu OypeHuH [ DIIEKTPOHHBIN pecypc] : yueOHoe mocodue /
3.B. babasn, A.B. UepHenko. — DnekTpoH. aaH. — Bonorga : "Uudpa-Umxenepus", 2016. — 440
c. (https://e.lanbook.com/book/80304.)

3. bynaros A.U., lonros C.B. CnytHuk O0ypoBuka: Cnpas. nocobue: B 2 kH.-2-e u3a.-M: OO0
«M3matensckuit mom «Heapay, 2014. — Ku.1 — 379¢. (rnaBHas 6ubaroreka b 160061)

4. bynaros A.M., Honro C.B. CnytHuk O0ypoBuka: Cnpas. nocobue: B 2 kH.-2-e u3a.-M: OO0
«M3matensckuii mom «Heapay, 2014, — Ku.2 — 533c. (rnaBHas 6ubamoreka b 160061)

5. N'anmxymsn P.A., Kanunun A.I'., Hukutuna b.A. MHxeHepHble pacueTsl Ipu OypeHUH TITyOOKHUX
ckBakuH. M., OAO «M3nmatensctBo Hempay, 2000. (rmaBuas 6udaunorexa b 158282)

7.1.2. lonoJiHUTE/ILHAS JIUTEPaTypa
1. TammonupoBanue ckBaxuH: Yueb. mocodue / H.U. Hukomaes, FO.A. Hudonros, B.B. Hukumms,
P.P. Toi16. I'ocynapcTBeHHOE 00pa30oBaTEIbHOE YUPEKICHNE BBICIIETO TPO()ECCHOHATEHOTO



obpazoBanus CaHkT-IleTepOyprckuii rocy1apCTBEeHHBIN TOPHBIN HHCTUTYT (TEXHUYECKUH YHUBEPCUTET).
CII6, 2004. 150 c. (rnaBHas oudimoreka b 916)

2. YOpraes C.JI., Typunwsina M.B, Jleymesa E.JI., Amunes M.X. CnpaBOYHHK IO KPEIJICHHIO
HeTIHBIX U Tra30BbIX ckBaxuH. CripaBouynuk. B IV wactsax. — HwkueBaproBek: M3a-Bo HBI'Y, 2014.
(rmaBHas 6ubnmoreka A 88832)

7.1.3. YueoHo-meToanueckoe odecneuenue (http://ior.spmi.ru)
1. Meroauyeckue yKas3aHHs Ui IHOATOTOBKM K J1abOpPaTOPHBIM 3aHATHSIM 110 JMCIUILIHHE
«3akanunBanue ckpaxxun» http://ior.spmi.ru/system/files/Ip/lp _1537456784.pdf
2. MeroauuecKie yKasaHHs Ui MOATOTOBKM K TMPAKTHYECKAM 3aHATHAM [0 JTUCIIUILIHHE
«3akanunBanue ckpaxxun» http://ior.spmi.ru/system/files/pr/pr 1537514793.pdf
3. Meroauyeckne yKaszaHHs K KypCOBOMY IPOCKTHPOBAHHMIO 3aHATHAM [0 AMCIUILIMHE
«3akanunBanue ckpaxxun» http://ior.spmi.ru/system/files/kr/kr 1537456784.pdf

7.2. Ba3bl JaHHBIX, YJIEKTPOHHO-0HOJIHOTEYHbIE CHCTEMbI, HH(POPMAIMOHHO-CIIPABOYHbIE U
MOMCKOBBIE CHCTEMBbI

1. EBpomeiickas mudpoas oubimmoreka Europeana: http://www.europeana.eu/portal

2. InpopmanmoHHo-aHAIMTHYECKUH nieHTp «Munepam» - http://www.mineral.ru/

3. Muposas nudponas 6ubnuoreka: http://wdl.org/ru

4. Hay4Hnas ayiekTpoHHast 0ubimoteka «Scopusy https:// www.scopus.com

5. Hayunas snextponnas 6ubnuoreka ScienceDirect: http://www.sciencedirect.com

6. Hayunas snextponnas 6ubnmnoreka «eLIBRARY»: https://elibrary.ru/

https://e.lanbook.com/books.

7. Cucrema I'APAHT: »31eKkTpoHHBI IEPUOJUYECKUM CIpPaBOYHMK [DJIEKTPOHHBIM pecypc]
www.garant.ru/.

8. DnekTpoHHO-0MOIMOTEYHAsE CUCTEMa M31aTENbCKOTO eHTpa «JIaHby

9. DnextponHnas 6ubnnoreka Poccuiickoii ['ocynapcrsennoit bubnuorexu (PT'b):

10. DirektporHast OubIMoTeKa yueOHUKOB: http://studentam.net

11. DnexTpoHHO-6nGIHOTeuHas cuctema «9BC FOPAUT» www.biblio-online.ru.

12. DnextpoHHas OubnmmoreuHas cucrema «HammonanpHbI [HdpoBON pecypc «PyKOHT»».
http://rucont.ru/

13. DniekrporHO-OMOIMOTEUHAast cucTema http://www.sciteclibrary.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI

8.1. MaTepuajibHO-TEXHHYECKOE OCHAIIEeHHE Ay TUTOPHIi:

AYyIUTOPUH /15l MPOBEJAEHNS JeKIHOHHBIX H MPAKTUYECKHUX 3aHATHIA.

27 nocanouHbIx MecT. TpeHaxep-yueonsiit kinacc AMT-23111 — 17 wr., komneiorep Compumir — 1
mT. (BO3MOXHOCTH jgoctyma K cetu «MHTepHer»), MoHmTtop XK 17" Dell — 2 mr.,, wmcTouyHUK
OecniepeboitHoro nutanus Poverwave 5115 7501 — 1 mr., mynsTHMenua npoekTop Mitsubischi XD221-
ST — 1 mr., xpermieane SMSProjector WLV — 1 mr., Buneonpeserrep Elmo P-30S — 1 mr., mocka
uHTepakThBHas Polyvision eno 2610A — 1 wT., 1ocka aynuTopHas st Mapkepa — 1 mrt., pekopaep DVD
LG HDR899 — 1 ., macurradbarop Kramer VP-720x| — 1 wt., ycunutens-pacnpenenutens Kramer VP-
200xIn — 1 mT., xommytarop Kramer VP-201xI| — 1 mit., kommyraTtop cereBoit HP 3100-24 El — 1 mir.,
akyctuueckas cucrema Electro-Voice EVID 4.2T — 2 wr., mukmiep-ycuiurtens Dynacord MV 506 —
1 wt., cTon — 3 WT., CTOJ KOMIbIOTEpHBIN — 17 1wT., mkad npenonasatens ArtM — 1 mT, cton — 2 wr.,
CTysa — 27 1T.


http://ior.spmi.ru/system/files/lp/lp_1537456784.pdf
http://ior.spmi.ru/system/files/pr/pr_1537514793.pdf
http://ior.spmi.ru/system/files/kr/kr_1537456784.pdf

8.2. IlomemmeHUs 1JI1 CAMOCTOSITEIbHOM padoThI:

1. OcHalmeHHOCTh MOMEUICHUS I CaMOCTOATEIbHOU paboTel: 13 mocamounbix mecT. CTynm —
25 mT., CTOA — 2 MT., CTOJ KOMMBIOTEPHBIH — 13 mmiT., mikadg — 2 mT., JOCKa ayAUTOpHAs MapKepHas —
1 mwr., APM yuebnoe IIK (MonutOop + cucremusiii 010k) — 14 mT. Joctynm x cetn «MHTepHET», B
ANEKTPOHHYIO0 HH(OPMALIMOHHO-00pa30BaTENIbHYIO Cpely Y HUBEPCUTETA.

[lepeueHsb MUIIEH3MOHHOTO MporpaMMHOTO obecnieuenus: Microsoft Windows 7 Professional:I'K
No 1464-12/10 ot 15.12.10 «Ha moctaBky komnbrotepHoro oobopynoBanus» ['K Ne 959-09/10 ot 22.09.10
«Ha moctaBky xommbrotepHoit Texaukm» ['K Ne 447-06/11 ot 06.06.11 «Ha moctaBky oOopynoBaHus»
I'K Ne 984-12/11 ot 14.12.11 «Ha mocraBky o6opynoBanus" Jloroop Ne 1105-12/11 ot 28.12.2011
«Ha mocraBky xommbroTepHoro odbopyaosanus» , JJorosop Ne 1106-12/11 ot 28.12.2011 «Ha nocraBky
KoMmbloTepHOro obopymoBanmsi» I'K Ne 671-08/12 ot 20.08.2012 «Ha moctaBKy HpOIYKIIHHY ,
Microsoft Open License 60799400 ot 20.08.2012, Microsoft Open License 48358058 or 11.04.2011,
Microsoft Open License 49487710 ot 20.12.2011, Microsoft Open License 49379550 ot 29.11.2011.

8.3. [lomemenus it XpaHeHUs U NPOPUIAKTHYECKOT0 00CTy:KMBAHUSI 000PY/10BAHUS:

1. LlenTp HOBBIX HHPOPMAITMOHHBIX TEXHOJIOTHIA U CPEICTB O0yUEHUS

OcCHaIlIEHHOCTh: MEPCOHANbHBIA KOMIbIOTEp — 2 WT. (AOCTyml K cetu «HTepHeT»), MOHUTOp —
4 mT., ceTeBOWd HAKOMHUTENh — | IIT., WCTOYHHK OecrepeOOWHOr0 MUTaHWS — 2 IIT., TEIEBU30D
mwiasMenHslii Panasonic — 1 mr., touka Wi-Fi — 1 mT., masuibHast craHuus — 2 IIT., ApPelb — 5 IIT.,
nepdopatop — 3 mr., HAOOpP MHCTpyMEHTAa — 4 MIT., TECTep KOMIBIOTEPHOH ceTH — 3 mT., OAIOH CO
C)KaThIM razoMm — | mT., macra TerjaonpoBoHas — | mT., npuiecoc — 1 mIT., paguocTaHIuUs — 2 MIT., CTOM —
4 mT., TyM0a Ha Kolecukax — | ImT., MOJCTaBKa Ha KoJiecukax — 1 mir., mkad — 5 mrT., Kpeciio — 2 miT.,
necrauna Alve — 1 .

[lepeueHp JMIIEH3MOHHOTO HporpammHoro obecneuenus: Microsoft Windows 7 Professional
(JTuensuonnoe cornamenune Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2010 Professional Plus (JIunensuonnoe cornamenune Microsoft Open License
60799400 ot 20.08.2012)

AHTHBUpYCHOE mporpammHoe obOecneuenne Kaspersky Endpoint Security (Jlorosop
Ne J1810(223)-12/17 ot 11.12.17)

8.4. JIunleH3MOHHOE MPOrPpaMMHoOe odecreyeHme:
1. Omnepanmonnas cucrema Microsoft Windows Pro 7 PRO RUS
2. Microsoft Windows 7 Professional
3. Microsoft Office Std 2010 RUS
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