MHWHUCTEPCTBO OBPA30BAHNMA 1 HAYKU PECITYBJIMKU TATAPCTAH

I'ocynapcTBeHHOe Or0KeTHOE 00pa30BaTeIbHOE yUpEXKICHHE
BEICIIEr0 00pa3oBaHus
«ATBMETBEBCKHI rOCyJapCTBEHHBIN HEDTIHOM HHCTUTYT»

A TBEPXKJIAIO»
: Hepfeiff npopexrop ATHU
4 A.®. lBaHoB

A 2017r.

Pa6ouyas nporpamma qucuuniausasl 51.B.13

TEXHOJIOI'US BYPEHUSI HE@TAHBIX U T'A3OBBIX CKBAKUH

Hanpasnenue noxrorosku: 21.03.01 —Hedrerazosoe neno

Hanpasnennocts (mpoduis) nporpaMMel: bypeHue HeQTIHBIX U ra30BBIX CKBAKUH
Kpamndukanus BeiryckHuKa: fakanaBp

®opma o0yuyeHus: OUHAs, 3a09HAS

SI3b1K 00y4eHMA: pyCCKUA

I'on nayana oGyyenus no o6pazoBarenbHON nporpamme: 2017

ABTODp JI.b.Xy3uHa,
B.A.ConoBseB
PenieH3eHT P.P.Xy3un
3aB. BeIycKaroIeit kapenpoit «bypenue | JI.b.Xy3una

HC(I)T?IHBIX 1 ra30BbBIX CKBAXXHUH»»

AunbpmeTseBck, 2017T.



10.
11.

12.

Conep:xanue

[lepedyeHb MIIaHUPYEMBIX PE3YJIBTATOB OOY4YEHHUS MO AUCIUIUIMHE,
COOTHECEHHBIX €  IUIaHUPYEMBbIMHU  pe3yJibTaTaMH  OCBOEHUS
o0pa3oBaTeabHON MPOrpaMMBbl
MecTo HAMCUMIUIMHBI B CTPYKTYpe OCHOBHOM TNpodeccruOoHaIbHOM
o0pa3oBaTeabHOM MPOrpaMMBbI BBICIIETO 0Opa30BaHuUs
O0beM AUCIUIUIMHBI B 3aY€THBIX €IWHUIAX C YKa3aHUEM KOJMYECTBA
YacoOB, BBIJCICHHBIX HAa KOHTAaKTHYIO paboTy o0O0ydJalomuxcs C
IpernoaaBaTesieM U Ha CaMOCTOSITENIbHYIO Pa00Ty 00yUaroIuXxcs
Conepkanue AUCHUIUIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM (pasjieliam)
C YKa3aHHEM OTBEJICHHOTO Ha HUX KOJMYECTBA aKaJEMUICCKUX YacOB U
BUJIOB YUCOHBIX 3aHITHHA

41. Crpykrypa # TEMaTHYECKUWA TUIaH KOHTAaKTHOU U
CaMOCTOATENbHOM pabOThI IO TUCHHUTIIIUHE

4.2. ConeprxaHue TUCITUTLTHHBI
[lepeuenb yueOHO-METOAMYECKOTO 00ECTICUEHUS SISl CAMOCTOSATEIBLHOM
paboThI O0YYAIOIIMXCSA 110 TUCIUIINHE
@DOH/JT OIICHOYHBIX CPEJICTB MO JUCITUTIINHE

6.1. IlepeyeHb OIIEHOYHBIX CPEACTB

6.2. YpoBeHb OCBOCHHUS KOMIIETEHIIMA M KPUTECPUU OICHUBAHHS
pe3yabTaTOB O0y4YCHUS

6.3. BapraHThI OLIEHOYHBIX CPEJICTB

6.4. Meroauyeckue MaTepuanbl, ONPEACISIOIME MPOLELYPHI
OIICHWBAHUS 3HAHWW, YMCHHH, HABBIKOB, XapaKTEPU3YIONIUX OTallbl
bopMHpPOBaHUS KOMITETCHITHIA
[lepeueHb OCHOBHOM, JOMOJHUTENBHOW Y4YEOHOW JUTEpaTypsl H
y4eOHO-METOJIMYECKUX  W3JIaHUM, HEOOXOAUMBIX IS OCBOCHHSI
JUCITUTITIHBI
[lepeuenp  mpodeccroHanbHBIX 0a3 JaHHBIX, HHOOPMAIMOHHBIX
CIIPABOYHBIX CHUCTEM W HMH(POPMAIMOHHBIX PECypCOB, HEOOXOIUMBIX
JUTSl OCBOCHUS TUCIIUTIIINH
MeTtonuueckue ykazaHus JUisi 00y4Jaromuxcsi 0 OCBOSHUIO TUCIUTIIIUH
[lepeuenb nporpaMMHOTO 0OeCTIeYeHUS
MartepuanbHO-TeXHHUUECKass 0a3a, HEOOXoauMas JUIsl OCYIIECTBICHHS
00pa30BaTeIbLHOTO NpoLEecca MO TUCHUTIIINHE
CpencTBa amanrtanyy TpPENOAaBaHUS JWCIHUIUIMHBI K TMOTPEOHOCTSIM
OOYYarOIIMXCS JIUI] C OTPAHNYCHHBIMU BO3MOYKHOCTSIMH 37I0OPOBbSI

IMTPUJIOXEHU A
[Tpunoxenue 1. AHHOTaIUs paboyeit mporpaMMbl JUCITUTUTHH
[Tpunoxxenue 2. JIuct BHECEHUS] U3BMEHEHUN
[Tpunoxenue 3. oHJ OLIEHOUYHBIX CPEACTB



Pabouast nmporpamma nucuuiuinHel «TexHosorusi OypeHusi HeTAHBIX M ra30BbIX
CKBa)KUH» pa3paboraHa A.T.H., foueHtoM JIL.B.Xy3uHOM, cTapmuM mpenoaaBaTeaeM
B.A.Co0./10BbEBBIM.

1. IlepeyeHb IUIAHUpPYEMBIX Ppe3yabTATOB O0y4YeHHs] MO JUCHMILIMHE,
COOTHECEHHBIX ¢ IUIAHUPYEMBIMH PpPe3yJbTATAMHM OCBOCHHS O00pa30BaTeJILHOI
MPOrpamMMblI

Komnerenuu obyuatomierocs: opMupyemMbie B pe3ysibTaTe OCBOCHUS TUCHUILTAHBI

«TexHonorus 6prHI/IH He(i)THHI)IX H T'a30BBIX CKBAXUH).

OreHnBaeMble KOMITETEHIINN
(KoJ1, HANMEHOBAHME)

Pe3y.]'IBTaTI>I OCBOCHUS KOMIIECTCHIIMN

OI.[GHO‘IHBIC cpe€acTBa
TCKYLICTO KOHTPOJIA U

MIPOMEKYTOUHOU
aTTeCTALINU
MK-27 CIIOCOOHOCTBIO | 3HATH: IPUHIIUIIBI  cOOpa JaHHBIX IS Texkymmii KOHTPOJIb:
OCYLIECTBJIATL COOP NAHHBIX | BBHIIOJHEHUS paboT 1O MPOEKTUPOBAHUIO Kommeroreproe

JUIsL BBITIOJHEHUSI paloT o
MPOCKTUPOBAHUIO  OypeHUs
CKBRXWH, N0ObMM HehTH U
rasa, MIPOMBICIIOBOMY
KOHTPOJIIO ¥ PEryJIUPOBAHUIO
W3BJICUYCHUS  YIIIEBOJIOPOJIOB
HA Cylme W Ha Mope,
TpyOOIIPOBOTHOMY

TpaHcnopTy HedTH W rasa,
MOJI3EMHOMY XPaHCHHIO Ta3a,
XpaHEHUI0 U CcOBITY HedTH,
He(TEenpoyKTOB u
COKIDKEHHBIX Ta30B

OypeHHsI CKBRXXHUH C y4ETOM 3JIEMEHTOB
KOHCTPYKIIUH CKBaXHH, CIIOCOO0B OypeHus ,
MOPOJAOPA3PYIIAKOLIEr0 HHCTPYMEHTA JIJIsl
OypeHHsI CKBa)XHH, TapaMETPOB PEKUMa
OypeHwusi, 3a00MHBIX JTBUTATEIICH

YMeTh: BBINOJHATH COOp AAHHBIX JJIS
BBITIOJIHEHUS pa0OT MO MPOSKTUPOBAHUIO
OypeHHUsI CKBaXXHH, C y4ETOM JIEMEHTOB
KOHCTPYKIIMU CKBA)KHH, CIIOCOO0OB
OypeHHUs , TOpOI0pa3pyIIAIOLIETO
HWHCTpYMEHTA JUIsl OypeHusi CKBaXKUH,
rapaMeTpoB pexuMa OypeHus, 3a00MHBIX
JIBUTATEIIEU

Baaners: HaBblkamMu cOopa JaHHBIX IS
BBITIOTHEHUST PAa0OT MO TPOEKTUPOBAHUIO
OypeHuss CKBaXXWH C Y4YETOM DJIEMEHTOB

KOHCTPYKIIUU CKBayKHH, croco0oB
OypeHus , MOPOAOPA3PYIIAIOIIETO
WHCTpYMEHTa Uil OypeHus CKBaXHH,

rapaMeTpoB pexuma OypeHwusi, 3a00HHBIX
JIBUTATEIICH

TECTUPOBAHUE [0 TEMaM
1-14

[IpakTnueckue 3agauu 1O
Teme 2,3,5,8,11,13

JlaGopaTopHbie pabOTHI IO
Teme 6

IIpomekyTounas
arrecranus:
3ayer

OK3aMeH
KypcoBoit npoekr

INK-28-Cioco0HOCTH
BBITIOJIHATH OTICIIbHBIC
JJIEMEHTBI  TPOCKTOB  Ha
cTagusax JCKHM3HOTO,
TEXHUYECKOTO U  pabodero
MIPOEKTUPOBAHU.

3HATh:
- OCHOBHBIE MPUHIMIBI OCTPOEHUS
npodpuns W KOHCTPYKIMH  CKBa)XHH,

pa3pabOTKU THAPABIMYECKOW MPOTrpaMMBbI
CKBa)KUHBI ITpU OypeHuw,

- OCHOBHBIC KPUTCPHUU TIPOCKTUPOBAHUA

Texkyumuii KOHTPOJIb:
Komneroreproe
TECTUPOBAaHUE II0 TeMaM
1-14

IIpakTrueckue 3agayu 110
teme 2,3,5,8,11,13




KOMIIOHOBOK JIJISl peajiM3aliid  peXuMa
OypeHusi Tpu COOTIOJCHUN TPOSKTHOTO
po¢ IS CKBaXKUHBI

YMerTh:

- cTpouth mNpouiab U KOHCTPYKIHUIO

CKB@XWHBI NI  pa3IMYHBIX  TOPHO-
re0J0rM4eCKUX yCIIOBUI OypeHus,
pa3pabatbiBaTh TUAPABINYECKYIO

pOrpamMMy CKBa)KWHBI IpU OypeHUH
Baanern:

- HaBBIKAMM pacyeTa U NPOECKTHUPOBAHUS
npobmwis W KOHCTPYKLUMH  CKBaXKHH,
pa3paboTKU THUIPABINYECKOW MPOrpaMMBI
CKBAKUHBI npu IIPOEKTUPOBAHUU
TEXHOJIOTHH OypeHUs] HEPTSIHBIX CKBAKHH.

JlaGopaTopHbie paboTHI TIO
Teme 6

IIpome:kyTouHnas
arrecTaums:
3a4yeT

OKk3aMeH
KypcoBoii nmpoekt

I1K-29 cnocoOHOCTBIO
MCII0JIb30BaTh CTaHIapTHHIC
IIpOrpaMMHBIE CPEICTBA IIpU
IIPOCKTHUPOBAHHH

3HaTh. OCHOBHBIE 3Tallbl IPOEKTUPOBAHUS
KOHCTPYKIIMU CKBAXKUH

- ycIoBHS pabOThl OypHILHON KOJIOHHBI B
CKBRXHMHE  CIOXKHOIO NpoQuis IMpu
pa3nMyHbIX crocobax OypeHus

- OCHOBBI pacuéra OypHJIbHON KOJIOHHBI Ha
IIPOYHOCTb.

YMeTb: 1OIb30BaThCsl  CTaHJIAPTHBIMU
IIporpaMMHBIMU cpeacTtBaMu npu
MIPOEKTUPOBAHUU PEXUMOB OypeHHsI
Baagerb: Meronamu U [pueMamu
MPOEKTUPOBAHUS KOHCTPYKIMM CKBaXKMH,
pexuma  OypeHwus, CTaTUCTUYECKUMU
METOJIaMHU OpU  HCIOJIb30BAHUU
CTaHJApPTHBIX IPOrPpaMMHEBIX CPELCTB

Texyumuii KOHTPOJIb:
Komnerorepnoe
TECTUPOBAaHUE II0 TEMaM
1-14

[IpakTnueckue 3agaun 1o
Teme 2,3,5,8,11,13

JlaGopaTopHbie pabOTHI 10
Teme 6

IIpomexkyTounas
arrecranus:
3a4eT

OK3aMeH
KypcoBoii npoekT

2. Mecto

ANCHMILIMHLI B

CTPYKType

0o0pa3oBaTeIbHOI MPOrpaMMbl BhICIIEr0 00Pa30BaHUA

Hucrumnaa «TexHomorust OypeHHsT HEPTSHBIX W Ta30BBIX CKBAXKHH» SIBIISETCS
o0s3aTebHOM, BXOAUT B cocTtaB bioka 1 «/lucuurmiuuel (MOIyNH)» U OTHOCUTCS K
BapuatuBHoM yactu OIIOIl mo nanpasnenuto moarotoBku 21.03.01 — Hedrerazosoe
JI€J10, HAalIPaBJIEHHOCTh (Mpoduib) TporpaMmbl — bypeHure He(TAHBIX U ra30BbIX CKBAXKHH

- b1.B.13.

OCHOBHOM

npogecCHoOHAJIbHOM

JlucuuminHa u3y4daeTcss Ha 3 Kypce B 5, 6 cemectpax'/ Ha 3,4 kypcax’/ Ha 3,4

Kypcax’.

3. O0beM QUCHMILIMHBI B 324€THBIX €IMHUIAX ¢ YKA3aHHEM KOJIHYEeCTBA YacoB,
BbIJICJICHHBIX HA KOHTAKTHYI PpadoTy o0ydawinuxcsi C¢ MpenogaBarejieM H Ha
CaMOCTOSAITEIbHYIO pa0oTy 00y4yaromuxcs

OO6mrast Tpy10€MKOCTh JTUCIUTIIMHBI COCTABIISIET 7 3a4E€THBIX €IMHUIIL, 252 4acoB.




KonrtakTHas paboTa 00ydarommxcs ¢ mpernojaBareneM:

-109/56/48

- nexumu 35/16/14 u.;

- mpakTuueckue 3aHsaTus 52/18/14 u.;

- naboparopusbie 3ausaTus 18/16/14 u.;

- KCP 4/6/6 u.

CamoctositenbHas padorta 107/187/1954q.

KonTtpons 36/34/34 4.

dopma TpoMeKyTOUYHOM aTTeCTallui AUCIUILINHBL: 3a4eT B 5 ceMecTpe, IK3aMeH B 6
ceMecTpe, KypCcoBOii MPOEKT B 6 cemecTpe/3a4yeT Ha 3 Kypce, KypCOBOM IPOEKT, IK3aMeH 4
KprGZ/ 3a4eT Ha 3Kypce, KypCOBOM MPOEKT, F3K3aMeH 4 Kypce”.

! Ounas popma 06ydeHus
? 3aounast opma obydenns (5 1er)
¥ 3aounas popma o6yderns (CIT0)

4. Copep:xxaHue INCHUILVIMHBI, CTPYKTYPHMPOBAHHOe MO TemMaM (pas3aejaMm) ¢
YKa3aHMeM OTBEJCHHOI0 HA HHMX KOJMYEeCTBA AKAAeMHUYECKHX 4YacoB M BH/OB
Y4eOHbIX 3aHATHI

4.1. CTpykTypa M TeMaTHYeCKHIl IUIAaH KOHTAKTHON M CaMOCTOATEJIbHOH
padoThI O AUCIHUILINHE

TemaTHueckui IJIaH JUCHHUILIMHBI

Buasbl 1 yackl KOHTAKTHOMN =

padoThl, e
N ? HX TPY/10eMKOCTBH (B Yacax) c:a E
2 = =3
o/ Tema TUCHUILTHHBI % E: E . E g f'-; E . é g
| E |2E:|gEé|¢ : =

& 28 5 s &= = o

= = s | BT & o

1. | Beemenue. 3HaueHWe  OYpOBBIX
pabor B HedrerazomoObBaromield u | 5 2 - - 5
apyrux orpacisx. Kpartkas ucropus
OypeHus.

2. | Iloustne 0 CKBa)XHHE, ee 1
SIIEMEHTaX, KOHCTPYKIIHH,

TMONOXKCHHH OCH B MPOCTPAHCTBE. | 3 5 ) 7
Knaccudurkarus ckaxus. [lonstue

0 LUKJIE CTPOHUTEIBCTBA CKBAKUHBI U

€ro CTPYKTYpe.

3. | Ousnko-MexaHWYeCKHe  CBOMCTBa
FOPHBIX MOPOA. ['OpHbIE TOPOABI - | O S 6 - 10
00BEKT pa3pyLICHUs IPH OYPEeHUH.

4. | CoBpeMeHHbBIE CMOCOOBI OypeHHs. 1
Knaccudukarnms COBpPEMEHHBIX | 5 2 - - 10
croco0oB OypeHusl.

5. Knaccudukarus 5 4 10 ) 10
MOPOJIOPa3pyNIAIOIIETO




MHCTPYMEHTA MO HA3HAYCHHUIO U IO
XapaKTepy BO3JEHCTBUS Ha TOPHBIC
MOPOJBI; 3aKOHOMEPHOCTH PaboTHI
MOPOIOPa3pyLIAIOIIETO
WHCTPYMEHTA.
Tloponopa3pyimaromuii ”HCTPYMEHT
Juisi  OypeHuss ckBaxuH. JlomoTa
PEXYIIe-CKaIbIBAIOLIETO u
WCTHPAIOIIEe-PEKYIIEr0  JCHCTBUS
JUTSI CTDIOIIHOTO pa3pylieHus 3a00s1.

[Mapamerpbl pexuma OypeHHS U
KpUTEpHUH er0 YPPEKTUBHOCTH

18

10

Hroro 3a cemectp

18

18

18

52

3aboitabie nBurarenu. Crenuduka
TEXHOJIOTHH Pa3JIUYHbIX CIIOCOOOB
OypeHwus; OcobenHoctu
TEXHOJIOTHH POTOPHOTO OypeHws,
TypOMHHOTO OYpCeHHMSI, TEXHOJIOTHH
C TIOMOINBI0 PEaKTUBHOTYPOMHHBIX
OypoB, TEXHOJNOTHH OypeHus ¢
MOMOIIBI0  BUHTOBBIX  3a0OMHBIX
neurateneir  (B3), TexHomorum
OypeHHs c MTOMOTIIBEO
3IEKTPOOYPOB, TEXHOJIOTUU
KOMOMHHUPOBAHHOTO OypeHUsI c
WCTIONB30BaHWEM  poTopa A
BpaleHusi OypHIIBHOW KOJIIOHHBI U
3a00HHBIX ABUraTenei

Hasnauenne u cocraB OypHIBHOH
KOJIOHHBI. YcnoBus paboTsr
OypWIIbHOW KOJIOHHBI B CKBa)KHHE.
OKCIUTyaTanus 3JIEMEHTOB
OypuibHOW KONOHHBI CHIbI, JeH-
CTBYIOIINE Ha OYpUJIbHYIO KOJIOHHY
npu OypeHMH W paclpenesieHue uxX
mo ee jumHe. Pacuér OypuipHOU
KOJIOHHBl Ha TPOYHOCTh. Pacuer
MOMEHTa,  HEOOXOAMMOTrOo  JUIs
KpeIuIeHus] pe3b0OBhIX COCTUMHEHHIA.
Pacuer  ymnwHeHWs ~— OypHIIBHOM
KOJIOHHBI TI0J JICHCTBHEM OCEBBIX
cwl U Temreparypsl. OCIOXHEHHUS
npu OypeHuu CKBa)KMH.
[lornowmenue MIPOMBIBOYHOM
KuakocTu. lpru3Haky moraomeHus.
CriocoObI JTUKBUAALMH ITOTIOIIEHNHA
MPOMBIBOYHOM JKHJIKOCTH.

12

I'mapoasponnHamMuka
MUPKYISIIIMOHHON CUCTEMBI.
I'mnpaBnuyeckuii pacyer pexUMOB
LIEMEHTHPOBAHHS.

15

10

Mepsi NPENYTIPEKICHUS
CaMOTIPOM3BOJIBHOTO  HMCKPHUBIICHUS
CKBa)XHMH; MCKPUBJICHHUE CKBAXXHH B
3a/laHHOM HallpaBlIeHUH. bypenue
HAKJIOHHO-HAIPABJICHHBIX CKBAXHUH.
Oco0eHHOCTH TEXHOJIOTHH OypeHHs




TOPHU30HTAJILHO-PAa3BCTBJICHHBIX
CKBa’yXHH.

11

IIpoexTHpoBaHue KOMIIOHOBOK H
pacuer OypHIBHBIX KOJIOHH.
IIpoexTupoBanue KOMIIOHOBKH
OypuIIbHOM KOJIOHHBI Ui
peanuzaluy pexuMa OypeHus Ipu
COOJIOIGHUH TPOEKTHOTO MPOQMIIs
CKBA)KHHBI.

14

12

Oco0eHHOCTH TeXHOJOTHU OypeHus
NPy  PAaBHOBECHM JIABJICHUH B
CHCTEME “mIacT-CKBaXKMUHA.
Texnomorus OypeHUS B peXHME
nenpeccud. CocTaB, yCTpoOICTBO,
MPUHIUI PabOTHl JCTPECCHOHHOTO
obopynoBaHus  (UHPKYIAUOHHAS
cuctema, [IBO, macocHas rpymma,
(akenpHas cucreMa)

10

13

Br16op crocoba u mpoeKTHpOBaHME
PEKUMOB OypeHus CKBaKUH.
[IpoekTupoBanue TEXHOJIOTUU
OypeHHs CKBQKUHBL. Bri6op
crocoba " MPOEKTHPOBAHUE
PEKUMOB OypeHus CKBaKHUH.
PazpaboTka THIPABIAYECKON
MPOrPaMMBbI CKBaYKUHBI pu
OypeHUH, TEMIEPaTypHOrO PEKUMA,
XapaKTePUCTUKU MPHBO/A OypOBBIX
HAaCOCOB, COBMEIICHHOTO Tpaduka
U3MCHCHHUSI KO3 hUICHTA
AHOMAJILHOCTH TUIACTOBBIX
JABJICHUA M HHIEKCOB JaBICHUI
TMOTJIONICHNUH, XapaKTePUCTUKH
3a00MHBIX JBUTraTEIEH.

14

TexHruka 0€30IaCHOCTH M OXpaHa
Tpyna. TexHonmorus  JIOBMIIBHBIX
pabor. TexHomorus pabor,
CBS3aHHBIX c 3a0yprBaHHEM
OOKOBOTrO CTBOJIAa A o0xona
OCTaBJICHHOTO B HIDKHEH YacTu
CKBayKHHBI CIIOMaHHOTO
HHCTPYMEHTA. Hampasiienue
TPAaeKTOPUH CTBOJA CKBAXXHWHBI MPH
TIOMOIIH WHKJIMHOMETpa U
TEJIEMETPUHU. Pacnonoxenue
obopynoBaHUs JUTS OypeHus
CKBaKHHBI. Obume npaBuia
pasMerneHus OCHOBHOT'O u
BCIIOMOT'aTeIbHOTO 000pyAOBaHMS
s OypeHus ckBaxuH. PasButhe
OypoBeix pabor B Poccum m 3a
pyOexoMm.

HToro 3a cemectp

17

34

55

Hroro no JUCITUIIIMHE

35

52

18

107




3aounan popma o0yuenus (3aouHas ¢popma oOydeHusi(5aet)/3a0uHas Gopma
obyuenus (CI1O)

Buabl 1 yacbl KOHTAKTHOM
padoTHI,
HUX TPYI0EMKOCTD (B 4acax)

Tema IUCHUIIIMHBI

Kypc
ust
s1 padora

ecKHe

OpHbIe

3aHATH
KCP

3AHAT
s
CamMocTosTeIbHA

Jlekuun
IMpakTnu
JlaGopat

1. | Beepenne. 3HaueHue OypoBBIX paboT B
He)Tera3ofo0bIBaONel W JAPYTHX
orpacysax. Kpatkas ucropust OypeHusl.

3 22 | 22 2- 2324

2. | llonatHe O CcKBaKMHE, €€ JIIEMEHTaX,
KOHCTPYKIIMH,  TIOJIOKEHHH OCH B
MIPOCTPAHCTRBE. Knaccudpukanms 3 2/2 2/2
CKBaKHH. [Nonsitre 0 LIUKIIE
CTPOMTENBCTBA  CKBAXHHBI U €ro

CTpYKType.

212

212 23/24

3. | ®usuko-MexaHUYECKHE CBOMCTBA
TOpHBIX TMOpOA. [OpHBIE TOPOABI - 3 2/2 2/2 2/2 23/24
00BEKT pa3pyIieHus pu OypEHUH.

4. | CoBpeMeHHBIE  CIOCOOBI  OypeHWs.
Knaccudukaiys coBpeMEeHHBIX CIIOCOOOB 3 2/- 2/2 2/2 23/24
OypeHwusL.

5. | Knaccudukanus mopomopaspyIiaroniero
HHCTPYMCHTA II0 HA3HAUYCHUIO ©U 11O
XapakTepy BO3ICHCTBHS Ha TOpHbIC 212
HOPOJIBL; 3aKOHOMEPHOCTH  PabOTHI
HOPOIOPa3pyIIAOIIET0  WHCTPYMEHTA.
IToponopa3pyliaromui HHCTPYMEHT s 3 2/ 3/2 2/2 23/24
Oypenuss ckBaxuH. Jlonora pexyie-
CKaJIBIBAIOIIIETO " HCTHUpAIOIIe-
peXylero JeHUCTBUA JUIsl CIUIOLIHOTO
paspymenus 3a60s1. [lapamerpbl pexnma
OypeHus " KpPHUTEPHU ero
s¢dheKTUBHOCTH

6 3a00iiHple  JABUTATEIIH. Crenuguka
TEXHOJIOTHH  Pas3iH4YHBIX  CHOCO0OB 4
Oypennsi; OCOOGHHOCTH  TEXHOJOTHH
POTOPHOTO OypeHus, TypOUHHOTO
OypeHus, TEXHOJOTHH C TIOMOIIBIO
PEaKTUBHOTYPOMHHBIX OypoB,
TEXHOJIOTHH OypeHHs C  IIOMOIIBIO
BUHTOBBIX 3a00itHBIX nBurateneit (B3/1),
TEXHOJIOTHH OypeHHs C  IIOMOIIBIO
3JIEKTPOOYPOB, TEXHOJIOTHH 2/2 3/2 2/2 24125
KOMOMHHMPOBAHHOTO  OypeHus c
UCIIOJIb30BaHUEM POTOpa JIJIsl BpAIeHHUS
OypwJIbHOW  KOJIOHHBI M 3a00MHBIX
nsurareieil. Haznauenue Hu COCTaB
OypHJIbHOM KOJIOHHBI. YCJIOBHSI pabOTHI
OypWJIbHOH  KOJNIOHHBI B  CKBaKHHE.
OKcIulyatanusi 3JEMEHTOB  OypHIIBHON
kosionHbl  Cwiibl, JieiicTByIOIME  HA
OypHJIbHYIO KOJIOHHY IpH OypeHUH U




pacnpeneneHue ux no ee aiuuHe. Pacdér
OypuIBHONH KOJIOHHBI Ha IPOYHOCTb.
Pacuer MoMmeHTa, HEOOXOOUMOro IS
KpEIUIEHUSI  Pe3bOOBBIX  COCTUHEHHM.
Pacuer ynnmHeHns OypHIBHON KOJOHHBI
1oJ  OCWCTBMEM  OCEBBIX CHI U
TeMIepaTypsbl. OcnoxHeHus npu
OypeHun CKBaKUH. [Tornomuenue
MPOMBIBOYHON  kuakocTH. I[IpusnHaku
noryomenus. CnocoObl TUKBUIALUH T10-
TJIOLIEHHUH TPOMBIBOYHOM JKHUIKOCTH.

T'mapoaspoanHamMmuka UPKYJISIUUOHHON
cuCTeMbl.  ['WapaBidyeckuii  pacuer
PEKUMOB OypeHusl. Mepsi
MPEAYNPEKICHUS  CaMOIPOU3BOJILHOTO
WUCKPHUBIICHNS CKBA)XWH; WCKPUBIICHHE
CKBRXMH B 33JlaHHOM HAaIPaBJICHUH.
Bypenue HaKJIOHHO-HAIMPaBJICHHBIX
ckBaXWH. (OCOOCHHOCTH  TEXHOJOTHH
OypeHHs1 TOPU30HTATBHO-PA3BETBICHHBIX
CcKBakMH. [IpoekTrpoBaHue KOMIIOHOBOK
M pacuer  OypWiIBHBIX  KOJIOHH.
[IpoexTrpoBanme KOMIIOHOBKH
OypWJIBHOM KOJIOHHBI [UIsl pealn3aliu
pexumMa OypeHHs TIpH  COOJIOACHUU
MTPOEKTHOTO MPO(HIIS CKBAKUHBI.

212

2/1

212

Oco0eHHOCTH TEXHOJOTUU OypeHus mpH
paBHOBECHUU )Z[aBJICHI/Iﬁ B CHUCTEMC
“ruracT-cKkBakuHa. TexXHOIOTHsT OypeHwHs
B  pexuMe  JCHpEeCcCUU. Cocras,
YCTPOMCTBO, IIPUHIIHUII paboTsI
JETPECCUOHHOTO 000pyAOBaHHS
(mupkymsmuoHHast — cucrema,  [IBO,
HACOCHAs TPyIma, (axerbHas CHCTEMA).
Breibop cmocoba W IPOCKTHUPOBAHUE
PEKUMOB OypeHus CKBa)KUH.
IIpoekTHpOBaHHE TEXHOJIOTUH OypeHus
CKBQKHHBIL. Beibop  cmocoba u
NPOCKTHPOBAHNE  PEXKUMOB  OypeHHUs
CKBaXMH. Pa3paboTka rumpaBInuecKon
NpOTrpaMMBbl CKBRXHHBI TpU OypeHHH,
TeMITepaTypHOTro pexuma,
XapakTepUCTUKH  OpuBoga  OypOBBIX
HAcoCOB,  COBMELIEHHOTo  rpaduka
U3MCHECHWS KO3 hUIeHTA
AQHOMAJIBHOCTH IIJIACTOBBIX JaBJICHUHA U
UHIEKCOB IAaBJIEHUI TOTJIOIICHUH,
XapaKTePUCTUKK 3a00MHBIX JBUTATENEH.
TexHuKa 0€30IACHOCTH W OXpaHa TPYy/a.
TexHonorus JIOBUJIBHBIX pabor.
Texnosoruss  paboOT, CBSI3aHHBIX C
3a0yprBaHueM OOKOBOTO CTBOJIA JUIS
00Xx0/1a OCTaBJIEHHOTO B HIDKHEH yacTu
CKB2)XMHBI CJIOMAHHOTO WHCTPYMEHTA.
Hampapnenue  Tpaektopun  CTBOJIA
CKBAXXHHBI ITPU IOMOIIM HWHKIMHOMETpPaA
u TEJIEMETPHUH. Pacnionoxxenue

2/2

2/1

22

212

24/25

24/25




o0opymoBaHus Ui OypeHHUs CKBAKHHEI.
O6mmme npaBuiia pa3MernieHus
OCHOBHOTO H BCIIOMOTaTEILHOTO 000pYy-
JIoOBaHHUS 1A OypeHHs  CKBaXKHUH.
PazButne 6ypoBsix pabot B Poccun u 3a
pyOexxoMm.

Hroro 3a cemectp

16/14 | 18/14 16/14

6/6 187/195

4.2 Conep:kaHue JUCUUIJINHBI

Komn- Hcnoabp3yembri dopmupyemeie
Tema YeCTBO M PMHDY
METOJI KOMIIETEHITUHU
JacoB
1 2 3 4

JucuunmiimHapHbiii MoayJb 5.1

Tema 1. BBenenue. 3HaueHue 0ypoBbIX padoT B HepTerazono0biBaoleil 1 Ipyrux orpaciasax (24)

Jlexiust 1. BBenmenme. 3HaueHne OypoBEIX paboT B
HeTera3o00bIBaIOIE W APYruX OTpaciiax. BmexeHue.
Ponp u 3Ha4YeHHe OypOBBIX pabor B
He)Tera3o00bIBaIOIIe M APYTUX OTPACISIX HAPOIHOTO
xo3sicTBa KpaTkas ucTOpusi pa3BUTHA TEXHOJIOTUH U
TeXHUKH OypeHus. Ponp  WHXeHepa-TexXHOJOra B
CTPOMTENIbCTBE CKBaXHMH. 3HaueHHe Kypca «TexHomorus
OypeHns He()TSHBIX ¥ Ta30BBIX CKBRXHH» B POPMHUPOBAHUU
npoduisi HMHXCHEpa-TeXHoJora 1o OypeHWio, CBS3b
JAHHOTO Kypca CO CMEXKHBIMH JucHHIUIMHamMu. Kpartkas
UCTOpHSI OypEeHHSL.

24.

nekyusi-beceoa

T1K-28, TIK-27,
TK-29

Tema 2. IloHsiTHe 0 CKBAXKUHE, €€ 3JIEMEHTAaX, KOHCTPYKIUH, 10JI03KEHUH OCH B IIPOCTPAHCTBE.

KﬂaCCH(l)HKaHHﬂ ckBa:kuH. [loHsiTHE 0 IUKJIE CTPOUTECJILCTBA C

KBa*XMHbI U €10 CT

ykType (5 1)

Jlekums 2. IloHsaTHe O CKBaXKHMHE, €€ DJIEMEHTaXx,
KOHCTPYKLMH, TIOJIO)KEHWHM OCH B  IPOCTPAHCTBE.
Knaccudukarus CKBaXXHH, pUMeHseMas B
HedTera3og00bIBaoIIeH MPOMBIIIJICHHOCTH: no
HA3HAYEHUIO, M0 MPOCTPAHCTBEHHOMY IOJIOKEHHUIO OCH, 110
XapakTepy pa3MELIEHUs1 YCTbeB W APYIUM IPHU3HAKAM.
TloHsiTHE O CKBa)KMHAX, COOPYKAEMBIX B APYTHUX OTpPACIISIX
HapOJHOT0 X0351CTBa

24.

TIK-28, TIK-27,
TK-29

Jlexums 3. lloHsTHE O LMKJIE CTPOMUTENHCTBA CKBAKHUHBI U
ero crpykrype OOmme cBenenus. llpunimmer BriOOpa
TIOJIOXKEHHSI YCThsl CKBAXXHMHBI: C YYETOM CETKH Pa3pabOTKU
(v pas3Benku), IUIOMIAAM  MECTOpOXKIeHHs  (CyIia,
aKBaTtopus), peibeda 3eMHON MOBEPXHOCTH, TPYHTOBBIX
yCIOBUW, TpeOOBaHUN OXpaHbl HEAP U  MPHUPOJIBL,
9KOHOMHUKH W Jpyrux ¢axrtopoB. ComepikaHue OCHOBHBIX
9TANOB LIMKJIA CTPOUTEIHCTBA CKBAKUHBI.

4.

I1K-28, T11K-27,
[1K-29

Ilpakmuuecroe 3ausmue Nel. TloHsiITHE O CKBaXXMHE U €€
3JIEeMEHTaX. Knaccudukariyst CKBaKHH. Iy
CTPOUTETHCTBA CKBaKHH.
TeXHUKO-9KOHOMHUYECKHUE TMTOKA3aTeIN OypEeHMsI.

24.

paboma 6 Maibix
epynnax

I1K-28, T11K-27,
IK-29

Tema 3. ®Pu3uKo-MexaHMYeCKHe CBOICTBA FOPHBIX NOPoA. I'opHBIe MOPOALI - 00bEKT pa3pylIeHus PH
oypenuu (11 v)

Jlexuuss 4. OcHOBHBIE CcHOCOOBI pa3pyLICHUs MOPOJ
NpUMEHsSEeMbIE B TOPHOM JIeJie, B YACTHOCTH, NIPH OypeHUH
CKBOXWHBL. ['OpHBIE TOPOABI KaKk OOBEKT pa3pyIICHUS.
OravyMe WX OT  JIpYTHX  OOBEKTOB  pa3pylIeHus,

24,

npezenmayusi ¢
UCNIONB308AHUEM
8UO0€O U CAAN008

TK-28, ITK-
27, TIK-29




NPUMEHSIEMBIX B TEXHUKE: HEOJHOPOAHOCTh U MIMPOKOEC
pasHooOpa3ue CBOMCTB, pa3lIM4HAas CTETNECHb CBSI3HOCTH,
3epHHUCTOCTD, TPEUIMHOBATOCTb, CIIOHCTOCTb,
AHM30TPOMHOCTh, HACHMIICHHOCTD YKUKOCTSIMH U Ta3aMH.

Jlekuua 5. DU3MKO-MEXaHMYECKHE CBOMCTBA TOPHBIX
nopoj. MexaHU4ecKkue CBOMCTBA TBEPABIX TE€I U METOMbI UX
onucanusi. OCHOBHBIC MOJICIH TBEPABIX TE.

T'mnore3a O CIUIOIIHOCTA TBEPABIX TE€I U BO3MOXKHOCTH
pacrpoCcTpaHEHHUsI €€ Ha 0CaJOYHbI€ TOPHBIE MTOPOJIbl, CUIIBI
B3aUMOJICHCTBUSl MEXKIYy 4YacTHULAMU B TBEPIBIX Tejax.
Teopernyeckas u pealibHas MPOUYHOCTH TBEPIBIX TEIN.
Macmrabaeiii  ¢akTop. OCOOCHHOCTH HANPSHKCHUH |
nedopMaIiii B IIIACTHYECKUX TeTaxX. Y CIOBHS TEKYIEeCTH U
TEOpUH MPOUYHOCTH. Peonormueckue 3aKOHBI pa3pylICHUS
TBEPJBIX Tel. MexaHnuecKkne CBOMCTBA FOPHBIX MOPOJI.

24.

T1K-28, [IK-27,
TK-29

Jlextus 6. O6o6mennsIit 3axoH ['yka.

OcCHOBHBIE CXeMBbl M3Y4YeHHs AedopManvu: u pa3pymeHus
TOPHBIX TMOPOA B YCIOBHSX BCECTOPOHHETO CXKATHSl.
Koadpdurmmment  cxxumaeMocT. OcobeHHoCTH
ne(OpPMUPOBaHHS W pa3pylIeHHWs TOPHBIX TMOPOJ B
YCIIOBUSIX HEPABHOMEPHOTO BCECTOPOHHETO CHKATHSL.

14.

TTK-28, TIK-
27, TIK-29

Ipaxmuuecxoe 3ansamue Ne2. TopHas mopona - OOBEKT
paspyiieHus pu OypeHHH,
o0rmme CBEJICHMSI. Jlutonoro-crparurpadryaeckas
XapaKTeprCTHKA paspesa CKBaKHHBI. Ouzuko-
MEXaHUYECKUE CBONCTBa FOpHOI OPOJBI
[0 pa3pe3y CKBaXKHUHBI, MOHATHE O TOPHOM JAaBJICHUH,
TUIACTOBOM JIABJICHUH.
Bo3MokHBIE OCTOKHEHUS Tpu OYpeHHWH MO paspesy.
CriocoOb1 OypeHns CKBOKHHBI.

24.

I1K-28, I1K-27,
I1K-29

Ilpakmuuecroe 3ausamue Ne3. IHCTpyMEHTBI pa3pylLUEHUs
ropHoii nmopoasl. Knaccudukanus mopomopaspyiiaronero
uHcTpyMeHTa. [lapomeynsie oa0Ta.

24.

[1K-28, T1K-
27, 1IK-29

Ipaxmuuecxoe 3anamue Ne4. BoopykeHue mapoOIIEYHBIX
nonot. Kmaccupukanust  goI0T 1O TBEPAOCTH U
aOpasuBHocTH. KomupoBka momor mno komy IADC
(MexnyHnapoaHas acconuanus OYpPOBBIX HOAPSAYUKOB).
Koauposanue n3HOCA IIapOLICYHBIX JIOJIOT.
Koamnposanne n3noca gonot no koay IADC.

24.

paboma 8 mManvix
epynnax

TTK-28, TIK-
27, TIK-29

JAucuunjuHapHsbli MoayJs 5.2,

Tema 4. CoBpemeHnbIe ciocoObl OypeHusi. Kinaccugukanys coppeMeHHBIX crioco00B 0OypeHus (2 4)

Jlexumsa 7. CoBpemeHHble cnocoObl Oypenus. Ilonsitue o
criocobe Oypenust. Kiaccudukariys COBpeMEHHBIX CITIOCOO0B
Oyperns. KpaTkas xapakTepucTHka KaKIOTO CIocooa,
JIOCTOWHCTBA,  HENOCTaTKH,  00JacTh  TpPUMEHEHHS,
NEePCIeKTUBEI pa3BUTUs. DYHKIIMOHAIBLHAS cXeMa OypoBOii
YCTAHOBKH JUIs1 BpamareiabHoro Oypenus. OCHOBHBIE 3TaIlbl
WCTOPHYECKOTO PA3BUTHSI TEXHUKH M TEXHOJIOTHH OypeHWs
He(TSHBIX M Ta30BBIX CKBAXMH M POJb B HEM
OTEUECTBEHHBIX ~ yYCHBIX W  WHXeHepoB. (OCHOBHBIE
TpeOOBaHuMs,  TpeObsBIsiEMble K  OpraHu3alud |
NPOU3BOACTBY OypOBBIX pabOT M KadeCTBY CTPOUTENHCTBA
ckBaxknH. CoOmmojieHue 3aKOHOB 1O OXpaHe Helup |
okpyxaromeil cpempl. Ilacmopr ckBakuHbL. (OCHOBHBIC
TEXHUKO-KOHOMHYECKHE MoKa3aTean OypoBbIX paloT.

24.

nekyusi-beceda

I1K-28, I1K-27,
[K-29

Tema 5. Kinaccupukanus mopogopa3pyianiero HHCTPyMEHTA 10 HA3HAYEHHUIO U 110 XapaKTepy
B03/eliCTBUSI HA TOPHBbIE IOPOJbl; 3aKOHOMEP-HOCTH Pad0Thl NOPOAOPA3PYIUAIOLIEr0 HHCTPYMEHTA.




I[oponopaspymawuiuii HHCTPYMEHT JI1 OypeHusi CKBakuH. Jlo10Ta pexynie-ckalbLIBalOIIero u
HCTHPAIOLIe-PeKyIIero aeicTBuUs 1Jisl CIUIOIIHOTO pa3pyuienus 3a6o0s (14 4)

Jlekmst 8.  Krnaccmdukammss — mopomopa3pymiaromiero
MHCTPYMEHTA M0 Ha3HAYCHHUIO U TI0 XapaKTepy BO3ACHCTBUS
Ha TopHble Toponpl. llopomopaspymarommii UHCTPYMEHT
JUTst OypeHusl CKBaxkuH. J]010Ta pexyIie-CKalbIBalONIero U
UCTHPAIOLIE-PEXKYIIET0 JCUCTBHUS JJsl CIUIOHIHOTO pas-
pyuieHust 3a00sl.

24.

I1K-28, I1K-27,
[K-29

Jlexmust 9. 3akoHOMEPHOCTH PabOTHI TOPOOPA3PYIIAIOIIETO
uHcTpyMeHTa. OcHOBHBIE  (DakTOpBl, BIWAIONIME HA
TEXHOJIOTHYCCKHE MOKa3aTeNH paboTsr JI0JI0TA.
KoMrmiekcHOe  BIUsSiHUE — pa3iMuHBIX  (DaKTOpOB  Ha
TEXHOJIOTUYECKHE MOKa3aTenn paboTsI JIOJI0TA.
MHuorodakTopHbie 3aBHCHUMOCTH. [Nonsitue 0
JUHAMHYHOCTH  pabOTBl  IIAPOMICYHOTO  JIOJIOTAa U
palMOHAIBHOM OCEBOM HArPY3KHU.

24.

[1K-28, I1K-27,
I1K-29

Ilpaxmuueckoe 3ansmue No5. OrnpenencHue COBMECTHMBIX
HUHTEPBAJIOB OypeHusl.
KoHcTpynpoBaHue CKBOXWHBI W BBIOOp  IJIOTHOCTH
OypoBOTO pacTBOpa MJIi COBMECTHMBIX HHTEpBallax
OypeHus.

4y,

paboma 8 manvix
epynnax

[1K-28, I1K-27,
[K-29

Ipakxmuueckoe 3anamue Ne6. CornacoBaHHe IUAMETPOB
00CaHBIX KOJIOHH U JIOJOT.

24.

TIK-28, TIK-27,
TK-29

Ilpakmuuecxoe s3aumamue Ne7. Bpioop Tuma mgomorta s
33JJaHHOT0 HMHTEpBajia OypeHus. Pacuer KpyTsiero
MOMEHTA ¥ MOIIHOCTH Ha J0j0Te. OIeHKA JOITOBEYHOCTH
BOOPYKEHHSI U OTIOp IIAPOIIEK U PEIICHNE

0 KJIacce J0/10Ta.

4y,

[1K-28, I1K-27,
[K-29

Tema 6. [lapameTpsl pexnMa OypeHHs M KPUTEPHH €ro

sdpdpexTuBHOCTH_(20 4)

Jlexums 10. [TapameTpsl pexxuma OypeHUs] U KPUTEPUH €ro
s dextuBHOCTH. Pexkum OypeHHs TIIyOOKMX CKBaXKHH.
[lonstTue o pexume OypeHHs, €ro mnapaMeTpbl U
TEXHOJIOTMYECKHUE MOKA3aTeIn PaboThl OYPOBBIX PadoT.

Crnenuduka pexxuma OypeHus npu oroope kepHa. [Ipndopsr
JUIsL KOHTPOJIA MapaMeTpoB pexuMa OypeHus, MOoKazaTelu
pabotel M cocrosHMA ~ A0NOT.  MH(popmarmoHHO-

[1K-28, T11K-27,
W3MEpPUTENIbHbIE CUCTEMBI JIJISI KOHTPOJISL pekuMa OypeHHs U 24, - TK-29
yhnpaBieHusl NocieAHuM. TpeOoBaHuS K peryisrtopam Io-
Jadd  J0JI0Ta. Ontumuzanms peXUMOB  OypeHHsL.
[MapameTpsl pexkxumMa OypeHUS U KPUTEPUH  €ro
sp¢dextuBHOCTH.  TexHomorust oTpabOTKM  AOJIOT €
UCTIONb30BAHUEM PA3IMYHBIX KpUTepueB 3(PdeKTHBHOCTH
pexuMoB OypeHms. MaremaTHuecKre MOJIeNId Mpoliecca
yri1yOJIeHus] CKBRXKUHBI.
Jlabopamopnas paboma Nel. CocTaBHbIE YaCTH KOMILIEKCa

[1K-28, T1K-27,
tpenaxkepa KPC. VYmpasnenue moxensmu «bypenuwe» u 6u. - TK-29
«CIIO».
Jlabopamopnas pa6om£1 MNe2.  Umwranust  OypeHus. TK-28, TIK-27,
HapammBanue OypunbHON KOJIOHHBL. OMUOKH yIpaBiIeHUs 64. - TK-29
U UX YCTpaHEHUE
Jlabopamopnas paboma Ne3. Nmuramus CIIO: mogbem u T1K-28, TIK-27,
coycKk uHcTpyMeHTa. OmmOKM  yOpaBieHUS H  HX 64. - TK-29
yCcTpaHeHHe

JAucuunjauHapHblii MoayJs 6.1.

Tema 7. 3a0o0iinble ABUraTeau. Crienn(puka TeXHOJIOTHU Pa3JIMYHBIX c1I0C000B OypeHusi; OcodeHHOCTH
TEXHOJIOTHU POTOPHOT0 OypeHusi, TYpOMHHOr0 OypeHHsl, TEXHOJIOTUM ¢ NOMOILIbI) PEAKTUBHOTYPOUHHBIX
0YpOB, TEXHOJIOTUM OYpeHusl ¢ IOMOUILI) BUHTOBBIX 3a00iiHbIX aBurareseii (B3/1), rexnosiorun oypeHus




¢ IOMOUIBIO 3J1eKTPOOYPOB, TEXHOJIOTUM KOMOUMHUPOBAHHOIO OypeHHUsl € UCNOJIb30BAHUEM POTOPA AJIsl
BpallleHusi 0ypuJbLHOI KOJTOHHBI U 3a00iiHBIX ABUTaTedel (2 1)

Jlektus 11. 3aboiinbie qeurarenn. Crennprka TEXHOJIOTHH
pa3nu4HbIX cioco0oB OypeHus. OcOOEHHOCTH TEXHOJIOTHU
poTopHOro OypeHws, TYpOUHHOTO OypeHUs, TEXHOJIIOTUHU C
MOMOIIBIO  PEaKTUBHOTYPOMHHBIX OYypOB, TEXHOIJOTHHU
OypeHUs] ¢ TOMOLIbIO BHHTOBBIX 3a00MHBIX JBUTaTENCH
(B3), texHonoruun OypeHHs] C MOMOIIBIO 3JEKTPOOYpOB,
TEXHOJIOTHH KOMOWHHUPOBAHHOTO OypeHwus c
WCTIONB30BAaHUEM pOTOpa JJsi BpalleHus OypHIIbHOM
KOJIOHHBI W 3a00iHBIX  aBurarened. TpeGoBanus,
MPEIbSIBISIEMbIE TEXHOJIOTHEH pOTOPHOTO OypeHHs K

potopy, OypOBBIM Hacocam, MPUBOLY POTOPOB M HACOCOB, npezenmayusi ¢ TK-28. TIK-27
BEPTJIIOTY, OypOBBIM pyKaBaM, KOMIIOHOBKH OYpWIBHOI 24, UCNOTL308ANHUEM HI’< 29 ’
KOJIOHHBI, OypoBbIM Joj0TaM. CrHocoObl KOHTpOJNS 3a 8U0€0 U c1al0os

00paboTKOW MONMOT TpH pOTOpHOM OypeHuu. lIpuHIHITEI
pacueTa XapakTepHBIX 3HAUCHHWH 4YacTOTHI BpalleHUH Basa
OpU TOCTOSIHHOM pacxofie MPOMBIBOYHOH KHIKOCTH.
Pacder pacxoma MPOMBIBOYHOHN JKHIKOCTH, HEOOXOIMMOM
JUTSE  YCTOWYMBOW paboTel TypOoOypa ¢ pemeTKkaMu
rugpoTopMokeHust.  OCOOCHHOCTM ~ B3aUMOCBSI3M U
mapaMeTpoB pexuma OypeHHs ¢ wucmonb3oBaHueM B3/l
3aboitapie apuraTenu. OCOOCHHOCTH TEXHOJOTHH OypeHUs
C TIOMOUIBIO 3MIeKTpoOypoB. KoHCTpyKIMH COBpEMEHHBIX
9NEKTPOOYPOB M CHCTEM TOKOIOJIBOJIOB.

Tema 8. HaznaueHnue u cocTaB OypHJIbHON KOJTOHHBI; IKCILTYATAI[US 3JI€EMEHTOB OYPHJILHOM KOJIOHHBI.
YcaoBust padoThl OYpUIbHOIM KOJIOHHBI B CKBaKiHe. CHIIbL, JeficTBYIOIINE HA OYPUIBHYIO KOJIOHHY TIPH
OypeHuM U pacnpeaejieHUe HX N0 ee JuauHe. Pacyér 0ypuiabHO KOJTOHHBI HA IPOYHOCTH. Pacuer
MOMEHTAa, He00X0AUMOI0 VISl KpeluleHUus1 pe3b00BbIX coeJuHeHuil. PacueT yniimHeHust 0ypuibHOT
KOJIOHHBI 110]1 IefiCTBHEM 0CeBbIX CHJI M TeMIepaTypbl. Oc/10:KHeHHUs IIPH OypeHUH CKBAKHH.
Ioraomenne npoMbIBOYHOM xKuUAKOCTU. [Ipu3Haku noriomenns. Cnoco0bl TMKBUAANMY MOTIOIIEHUI
NMPOMBIBOYHOI :kuaKocTH (14 4)

Jlexmust 12. HasHauenwme m cocTaB OypHIIBHOW KOJIOHHEI;
SKCIUTyaTalus 3JIEMEHTOB OYpPHIIBHOW KOJIOHHBI. Y CIIOBUS
paboThl OypWJIBHOW KOJIOHHBI B CKBakuHe. CWilbl, jei-
CTBYIOIIME Ha OYpWIBHYIO KOJIOHHY TpuU OypeHHH W
pacupeneneHne WX 10 ee JumHE. Pacu€r OypuibHON
KOJIOHHBI Ha MPOYHOCTh. PacueT MOMEHTa, HEOOXOIMMOIo 24 i I1K-28, I1K-27,
JUTS KpeIUIeHUs pe3bOOBBIX coeMHEeHuH. Pacuer ynnuHeHus ' IK-29
OypWIIbHOWH KOJIOHHBI TIOf] JEHCTBHEM OCEBBIX CHJ U
temnepaTypbl. OclokHEHHS Tpu OypeHHH CKBaKHH.
Ilornomienne  NPOMBIBOYHOM  JKHIAKOCTH. [TpuszHaku
nornomenns.  CrnocoObl  JMKBUAAIMM  TIOTJIOMICHUH
TIPOMBIBOYHOM YKHUJIKOCTH.

Ilpaxkmuuecxoe 3auamue Ne§. llpoekTupoBaHUE U pacyeT

. [1K-28, I1K-27,
npoduieil HaKIOHHO-HAIIPABICHHBIX W T'OPU30HTAIBHBIX 4y, - TK-29
CKBKHH.

Ipaxmuueckoe 3anamue Ne9. U3zyuenne u BbIOOp criocoba 2pynnogoe IIK-28, T11K-27,
4y,

OypeHusl. obcyorcoenue I1K-29

Ipaxmuueckoe 3auamue Nel(). Pacuet mapaMeTpoB pexnma

OypeHust [Uii BBIACTICHHBIX I[IA4€K TOPHBIX MOPOJ . i I1K-28, T1K-27,

NPUMEHHUTENIFHO K KOHKPETHOMY THITY JAOJIOTa U CIIOCOOy ’ I1K-29

OypeHus.

Tema 9. I'uapoa’poauHaMUKa MUPKYJISUMOHHON cucTeMbl. 'mapaBinyeckuii pacuyeT pe;kuMoB (2 4)

Jlexkmms  13.  T'mapoaspoaviHaMuKa — IUPKYJIALMOHHON TK-28. TIK-27
cucteMbl. OCHOBHBIE 33layll THAPOAIPOMEXAHUKU B 24, - HI,<-29 '
Oypernn. OCHOBHBIE PE3YJITATHl U HAIIPABJICHUS] Pa3BUTHS




TUAPOAIPOMEXAHUKHU OypOBBIX MPOLIECCOB.
Y CcTaHOBUBIIMICS PEXUM TEUEHHUS KUIKOCTEN B AJIEMEHTaX
MUPKYJSIIMOHHOW CHCTEMBI CKBaXHUHBI. Y CTAHOBHBIIIEECS
TEUCHUE rasa ra3onuiaMoBOil cMecu B DIIEMEHTax
UUPKYJSIIMOHHOM CHUCTEMbl CKBXKHMH. [ MApaBIAYECKUNA
pacuer pexuMoB IeMeHTHpoBaHWs. OcemaHue TBEpAOi
(da3el B OypOBOM pacTBOpE TIOCJEC MPEKPAIICHUS €ro
MepeMEIINBaHusl.  DKCIEPUMEHTAIBHOE  OMPEICIICHUE
PEOJIOTHYECKHX XapaKTEPUCTHUK.

Tema 10. Mepsb! npenynpe:xaeHusi CaMONPOU3BOJIbHOT0 HCKPUBJIEHHS CKBAXKUH; UCKPUBJIEHHE CKBAKUH
B 32/]aHHOM HamnpaBJjieHnN. BypeHne HaAKTOHHO-HANPABJIEHHBIX CKBaKUH. OCOOEHHOCTH TEXHOJIOTHH
OypeHHUs] TOPU30HTAIbHO-PA3BETBIEHHBIX CKBAKHH (2 4)

Jlextust 14. Mepbl mpeaynpexaeHrs CaMOIIPOU3BOIBHOTO
WCKPUBJICHUS CKBA)KWH; HCKPUBJICHHE CKBOKUH B 33J]aHHOM
HampaBJICHHUH. Bypenue HAKJIOHHO-HATPaBJICHHBIX
CKBaKHH. Ocobennoctn TEXHOJIOTUU OypeHus
TOPH30HTAILHO- Pa3BETBICHHBIX CKBaXHH. [lenn Oypenus
HaKJIOHHO-HAIPaBJICHHBIX CKBaKUH. OONacTu NpUMEHEHHSI.
[MoHATHsI O KycTax CKB&KWH, NPUYHUHBI TPYIITHPOBKA
YCThEB CKBWKUH B KYyCThl. [IOHATHS O TOPHU30HTAIBHO-
Pa3BETBIICHHBIX MHOT03a00WHBIX CKBa)KMHAX, 00J1acTh HUX
npuMeHeHusl. [IpUHIUIBI  ONpeNeNIeHUus]  ONTHUMAIbHOTO
yuciaa  CKBaXXHMH B Kycre. CXeMbl  pa3MenieHus
000pyZOBaHUs ISl COOPYKEHHSI KYCTa CKBaYKHH Ha CyIle U
B akBaTopuH. Mepbl MpeaynpexIeHus] CaMOIPOU3BOIBLHOTO
UCKPHUBJICHUSI CKB2)KHH. VICKPHUBJICHUE CKBAXXHH B 33IaHHOM
HamnpaBlIeHUU. Mepbl NPEaYNpekICHUS  TepeceYeHUsI
CTBOJIOB TMpu OypeHHH KycTa ckBaxuH. OcCOOEHHOCTH
TEXHOJOTMU  OypeHHs  TOPH30HTATBHO-PA3BETBICHHBIX
CKBaXKHH.

24.

npezeHmayus ¢
UCNONIL30BAHUEM
8U0eo U CAaN008

T1K-28, TIK-27,
TK-29

Tema 11. IIpoekTHpPOBaHHE KOMIIOHOBOK M pacyeT 0ypuiIbHBIX KOJIOHH. IIpoekTHpoBaHNe KOMIIOHOBKH
OYpHJIbLHOI KOJIOHHBI 151 peaIn3alii pe:kuMa OypeHusi MpU co0.II0/IeHHU MTPOeKTHOI0 NMPopuIs

CKBaKUHBI (16 1)

Jlexuust 15. TlpoexkTupoBaHME KOMIIOHOBOK M pacuer
OypwiabHBIX  KOJNOHH. [IpoexkTMpoBaHme  KOMITOHOBKH
OypHIIBHOM KOJIOHHBI 711 peaiu3aliiy pexuma OypeHus pu
COOJIIOIGHUH TPOEKTHOr0 MNpoduist CKBaXWUHBI. BpIOop
crocoba U MPOEKTHPOBAHUE PEXHMMOB OypeHHs CKBaXKHH.

N [K-28, 11K-27,
Pa3paboTka ruIpaBIMYecKoi MPOrpaMMbl CKBaKHHBI TPU 24, - TK-29
OypeHHH, TEMIIEPaTypHOTO pPEeXHMa, XapaKTEePUCTUKU
npruBoga OypOBBIX HACOCOB, COBMEIICHHOTO Trpaduka
U3MEHEHHS  KOI(PQUIIMEHTa aHOMAJIBHOCTH  IUIACTOBBIX
JaBJIEHUH "u HHIEKCOB JABJIICHUN MOTJIOLIECHUS,
XapaKTePUCTHKH 3a00MHBIX TBUTATEIICH.
Ilpakmuuecxoe 3amsmue Nell. CocrtaB, Ha3HauYC€HUE W 64 i [K-28, T1K-27,
YCIIOBUS paOOTHI OYPHIEHON KOJIOHHBI. ’ I1K-29
Ipaxmuuecxoe 3anamue Nel2. PacueT kommoHOBKH YBT 4y, pynnosoe TIK-28, IIK-27,

obcyacoerue IIK-29

[IpakTnueckoe 3anarue Nel3. Pacuer OypunbHbIX TpyO npu . paboma 6 manvix | 1IK-28, [IK-27,
TypOMHHOM M POTOPHOM OypEHUH. ) epynnax I1K-29

Tema 12. OcoGeHHOCTH TEXHOJIOTUM OypPeHHsl IPU PABHOBECHUM TABJIEHUI B cUCTeMe “IIacT-CKBasKMHA.
TexHonorus Oypenus B peskume genpeccuu. Cocras, yCTPOHCTBO, IPHHIUI Pa00ThI AeNPEeCCHOHHOIO
odopynoBanus (MUpPKyassunoHHasi cucrema, [IBO,nacocHas rpynna, gpakejbHas cucrema (2 u)

Jlexkmust 16. OcoOeHHOCTH TEXHOJNOTUH OypeHHd TpHu
PaBHOBECHH JaBJICHUH B CUCTEME «IUIACT-CKBaXHHa». Pob
yuyeTa M KOHTpoJisl Ju(QepeHunasbHOr0 JaBJieHHS B

24.

I1K-28, I1K-27,
IK-29




NOBbIIECHUN 3()(HEKTUBHOCTH OypeHHs TITYOOKUX CKBAKHH.
Crioco0s1 MIPEABAPUTEITHLHOTO u OTIEPaTHBHOTO
MIPOTHO3UPOBAHMUSI TUTACTOBBIX JIABICHUH B CHCTEME «IIJIaCT-
ckBakuHay. CreunuanbHoe O00OpyAOBaHHE U IPHOOPEI,
HeoOXoMuMble Uil OypeHHsi TpU PaBHOBECHHU JIABJICHUSI.
OOydyeHrne W TpPEHHUPOBKA NepCOHana Uil OypeHHs Ipu
paBHOBECHH JaBIICHUH, KOHTPOJS COCTOSIHUN CKBa)KUHBI U
IUTaBHOTO TITyLICHUS HayYaBIIErOCs MPOSIBIICHHSL.
Texnomoruss Oyperms B pexume nenpeccun. Cocras,
YCTPOKCTBO, OpUHOMI  PabOTHI JETIPECCUOHHOTO
oOopynoBanust  (UMpKyJIsinuoHHast — cuctema,  I[1BO,
HACOCHAs TPpyNIa, pakelbHas CUCTEMA.

JAucuunjanHapHblii MoayJib 6.2

Tema 13. Bo1Oop cnioco0a u MpoeKTHPOBaHNe Pe:KMMOB OypeHusi ckBa:kuH. IlpoekTnpoBanue
TeXHOJIOTNH OypeHHsl CKBaKHHBI. BLIOOP cnioco0a U MpoeKTHPOBaHNe Pe;KMMOB OypeHHsT CKBAaKMH.
Pa3paboTka ruapaBIn4ecKoil NpPorpaMMbl CKBa:KHHBI TPU OYpeHUH, TEMIIEPATYPHOI0 pe:KUMa, Xa-

PAKTepHCTHKHU NPUBOAA OYPOBBIX HACOCOB, COBMEIIEHHOI 0 rpadguka n3MeHeHUs ko3¢ punmenta
AHOMAJILHOCTH IIJIACTOBBIX AaBJIeHUI M HH/IEKCOB IABJICHMIT MOTJIOMIEHNs], XAPAKTePUCTHKH 3a00HHBIX
asurartenei (10 1)

Jlexmus 17. Beibop crmoco6a M MpoeKTUPOBaHUE PEKUMOB

OypeHust  ckBaXMH. [IpoeKTHpOBaHHME  TEXHOJIOTHUH

OypeHusl CKBaXMHBI. BbIOOp cmoco0a U MpOeKTHPOBaHUE

pPEXUMOB OypeHHUs1 CKBaKWH. Pa3zpaboTka ruapaBindecKkoit TK-28. TIK-27
NpOTrpaMMBl  CKBaXHHBI TMPH OYpEeHHH, TeMIepaTypHOro 24, nexyus-beceoa TK-29 ’ '
peKuMa, XapaKkTepUCTUKU TPHBOAAa OYpOBBIX HACOCOB,

COBMEIEHHOTO Tpadumka u3MeHeHus Kod(hdurmeHTa

AQHOMAJILHOCTH IUIACTOBBIX JABJICHUN M NHAEKCOB AaBICHUI

TIOTJIONICHUS, XapaKTEPUCTHKH 3200 HBIX JBUTATEIICH.

Ipakxmuuecxoe 3auamue Noid4. CocraBrienue . i [1K-28, 11K-27,
THIIPABIMUECKON POrpaMMbI OypPEHHUST CKBa)KHH. ' [K-29
Ipakxmuuecxoe 3anamue Nel5. C Bpibop Tuma u 4ncia . i [1K-28, 11K-27,
OypOBBIX HACOCOB ) I1K-29

Tema 14. Texnuka 0e30MacHOCTH U OXpaHa Tpyaa. TexHosorus JoBUIbHBIX padoT. TexHosorus paoor,
CBSAI3aHHBIX ¢ 3a0ypuBaHHeM 00KOBOI0 CTBOJA JJ151 00X01a OCTABJIEHHOI0 B HUKHEH 4YaCTH CKBAa’KMHBI
CJIOMAHHOI0 HHCTPpyMeHTa. HanpagBJ/ieHHe TPaeKTOPHUM CTBOJIA CKBA’KMHBI MPH MOMOIM HWHKJIWHOMETpPA
U TesgeMeTpuu. Pacnonosxkenne o6opyroBanus Ajs OypeHusi CKBaXuHbI. O01ue npaBujia pasMeneHus
OCHOBHOTI'0 M BCIIOMOraTeJIbHOr0 000pyAoBaHusi Ajsl OypeHusi ckBa:kuH. Pasputue 0ypoBbix padot B
Poccuu u 3a pyoexom (3 4)

Jlekiust 18. TexHuka O€30MACHOCTH W OXpaHa TPyJa.
TexHonoruss JnoBUIBHBIX pabor. Texuosorus pador,
CBSI3aHHBIX ¢ 3a0ypWBaHHEeM OOKOBOTO CTBOJIA JJISI 00X0/a
OCTaBJIEHHOTO B HI)KHEM 4YacTH CKBa)XMHBI CJIOMAaHHOI'O
WHCTpyMeHTa. HarpaBneHne TpaekTopuu CTBOJIA CKBAYKHHBI [1K-28, 11K-27,

Ipyd  MOMOLIU WHKIMHOMETpA W TEJIEMETPHH. ) IIK-29
Pacnonoxxenue obGopynoBaHusi Juist OypeHHsI CKBa)KHUHBI.
O06ume npaBUjia  pa3MeEIIeHUs OCHOBHOT'O U
BCIIOMOT'aTEIbHOTO 000pYIOBaHUS Jsl OypeHHsl CKBAXKHH.
Pasputie OypoBbIX pabot B Poccuu u 3a pydexom.

5. IlepeyeHb Y4eOHO-METOAMYECKOr0 O0ecmeYeHUsl [JI CAMOCTOATEIbHOI
PadoThl 00Yy4YAOIIUXCH 10 JUCHUIINHE



CamocrosiTenbHas padoTa 00y4aromUXCsl BHIMOIHAETCS M0 3aJaHHUI0 MPENo aBaTes,
0e3 ero HEemoCpeJCTBEHHOI'O y4dacTHUs M HalpaBjieHa Ha CaMOCTOSATEIbHOE M3yuYeHHE
OTJEJIBHBIX ACIIEKTOB TEM JUCLUILINHBI.

Llens caMocTosITENbHOW paboOThl — MOATOTOBKA COBPEMEHHOIO KOMIETEHTHOTO
cnenuaiiucra W (GOpPMHUPOBAHUS  CIHOCOOHOM W  HABBIKOB K  HEMPEPHIBHOMY
caM000pa30BaHuIO U MPoGeCcCHOHATBHOMY COBEPILIEHCTBOBAHMUIO.

CamocrosiTenpbHast paboTa crmocoOCTByeT (HOPMHUPOBAHHWIO AHAIMTHYECKOTO U
TBOPYECKOTO MBIIUICHHS, COBEPIICHCTBYET CIIOCOOBI OpPraHU3alluu HUCCIEI0BATEIbCKOM
NEATEIbHOCTH, BOCIHUTHIBAET LEJICYCTPEMIIEHHOCTb, CHUCTEMAaTUYHOCTh u
MOCJICIOBATEILHOCTh B PabOTE CTYACHTOB, OOECIEUYMBAET MOATOTOBKY CTyACHTa K
TEKYIIUM KOHTAKTHBIM 3aHSITUSIM U KOHTPOJBHBIM MEPONPUSITHUAM MO TUCIUIUIMHE.
Pe3ynbTaThl 3TOM MOATOTOBKH MPOSIBISIOTCS B aKTUBHOCTU CTYJCHTA Ha 3aHATHUSIX U B
Ka4yeCTBE BBIIIOJIHEHHBIX TECTOBBIX 3aJaHUM, U APYTruX GOPM TEKYIIEr0 KOHTPOJIA.

CamocrosiTenbHast padoTa MOKET BKJIIOYATh CIEAYIOIINE BUAbI paboT:

- U3y4YCHUE MTOHATUIHOTO anmapaTta JUCHUIUINHBL

- MpopadOTKa TeM TUCUUILTNHBI, TOUCK UH(GOPMAITUHU B SJIEKTPOHHBIX OMOIMOTEUHBIX
cUCTeMax;

- IOATOTOBKA K JIA0OPATOPHBIM paboTaM, MPAKTUIECKUM 3aHSITHIM;

- paboTa ¢ OCHOBHOM U JOTIOJHUTEIHHOU JTUTEPATYPOid, MPEJCTABICHHON B pabouei
porpaMMme;

- OJIFOTOBKA K IPOMEXKYTOUHOM aTTeCTalllu;

- U3y4Y€HUE MaTepralia, BRIHECEHHOTO Ha CAMOCTOSITENIbHYIO MPOPAOOTKY;

- paboTa B DJJIEKTPOHHBIX OMOJMOTEYHBIX CHUCTEMAX, CIPABOYHBIX, CIPABOYHO-
MOMCKOBBIX U MHBIX CUCTEMAaX, CBA3AHHBIX C pacueTaMu JIETAJIeH U y3JI0B MalllMH OOIIETro
Ha3HAYCHUS;

- BBIMOJIHEHHE Tpauyeckod dYacTh KypCOBOTO TIPOEKTAa C HCIOJIb30BaHUEM
CTaHJAPTHBIX CPEJICTB ABTOMATHU3AI[MU TPOEKTUPOBAHMUSI.

Tembl m11 caMOCTOSITENBHOW PabOThl OOYYAIOIIETOCs, MOPSAOK MX KOHTPOJS TIO
muciuiuinde «Texuonorust OypeHuss He(DTSHBIX W Ta30BBIX CKBAXXUH)» TPHUBEIACHBI B
METOJUYECKUX YKa3aHUSX:

Tonyov C.U., Jlvoumosa C.B., Crusuenxo A.D., Conosvés B.A., Pauizyiiun B.A.,
Xyzuna JLB., HHlaiixymounosa A.®D. «Texuwonocuss OypeHus He@mMAHbIX U 2A308bIX
CKBAJICUHY, MemoOoudyecKue YKa3auus no 8bINOJHEHUI0 CAMOCMOAMENbHOU pabomvl no
oucyunaunam: «Texnonocus OypeHus HegpmanwbIX U 2a308blX CKeadxdcuny, «byposvie
mexnonoeuueckue  ocuokocmuy, «bBHI'C  ona  sxonomuxuy, «bBHI'C  Ona
menedxncmenmay, « bBHI'C ons pazpabomuurkosy, «Asmomamuzayusi mexHoi02UYeCKUX
npoyeccos u 2eoHagueayus 6 oOypeHuuy, «besonacnocms mexHoni02uyecKUX npoyeccos 8
Oypenuu», «Paspywenue 2opHbiXx nopoo», «Ynpaenenue pabomoti  Oypoevix
uncmpymenmosy, «bypoeoe obopyoosanuey, «Texnonocuueckui puck 6 OypeHuuy,
«Ocnooicnenus u asapuu 8 bypenuuy, «Ilpoekmuo-cmemnoe deno», «Pexoncmpykyus u
soccmanosnenue ckeaxcuny, «llopooopaspywarowuii uncmpymenmy, « Ynpaenenue
pabomoti  6yposvix uHCmMpymenmosy, «lloozemMHbIL U KANUMANLHBIL — PEeMOHM
ckeadcuny, ««TexHuka u mexHonocus KAnumaibHO20 PeMOHMA HeDMAHLIX U 2a306bIX
ckeadcuny, «Texnonocuueckue OCHOBbI OCB0EHUA U 2HYULCHUS HEDMAHBIX U 2A306bIX



cKeaxcuny, « Yuebnasa nayuno-uccieoogamenvckas paboma cmyoenmosy, « Ynpasienue
mpaekmopuel Cmeoad CKBANCUH CIONHCHO20 npouisy, «Ynpaenenue pabomou
0yposoco uncmpymenmay, « QUUKO-XUMU4ecKue npoyeccbl meepoeHus U Koppo3uu
YEMEHMHO20 KAMHA», «XumMusi npoMuleouHoUu dcuokocmuy, «luopoaspomexanuka 6
Oypenuuy, «3akanyueanue ckeadxcumny, «Kpennenue negpmsanvix u 2a308vix CK8ANCUHY,
«OcHogbl  Heghbmezazos020 Oenay», «Ynpaenewue Kawecmeom CmMpOUMENbCMBA
ckeadicuny 0na baxanaspos nanpasienus 21.03.01 «Hegpmeeazosoe oenoy, 38.03.01
«dKoHOMUKA» npoghunell « IKOHOMUKA NPeonpusmuii U Opeanu3ayuily, « IKOHOMUKA
mpyoay u 38.03.02 «Meneodscmenmy npouna «lIpouzo0cmeeHHbIll MEHEOHCMEHY
ecex choopm ooyuenus . — Anomemoesck: AI'HU, 2017.

6. ®oH1 OLIECHOYHBIX CPEACTB N0 JUCHHUILINHE

OcHoBHO#l 1ensio dopmupoBanus POC no mucuumuiuHe «TexHonorust OypeHus
HEe(DTSIHBIX U TA30BBIX CKBOXKHHY» SIBIISIETCA CO3JaHUE MATEpUAJIOB JJIsl OLIEHKH KadyecTBa
MOATOTOBKU 00YYAIOIINXCSI M YCTAHOBJICHUSI YPOBHSI OCBOEHUSI KOMITETCHIIHH.

IlonHBIM NEepeYeHb OLIEHOYHBIX CPEACTB TEKYIIErO KOHTPOJIS M IPOMENXYTOYHOM
aTTECTAIlMH TI0 TUCIUIUINHE MpuBeneH B DOHAEC OIECHOUYHBIX CPEACTB (NMPHIIOKEHUE 3 K
JTaHHOM paboueil mporpamme).

Tekylmmi KOHTPOJb OCBOCHMS KOMIIETCHIIMKA MO IUCHUIUIMHE MPOBOAUTCA IIPHU
M3YyYEHUH TEOPETUYECKOTO MaTepuasa, peIICHUH 3a7a4 Ha MPAKTUYECKUX 3aHATHUAX, Claue
OTYETOB 10 JTAOOPATOPHBIM padoTaMm.

HTOroBoi OlieHKOM OCBOCHUSI KOMIIETEHIIUM ABJISETCS POMEKYTOUHAS ATTECTALIUS B
dbopme 3auera, HK3aMEHAa W KypCOBOTO IPOEKTa, MPOBOJUMMAs C YYETOM pe3yJIbTaTOB
TEKYLIEro KOHTPOJIA.

6.1. IlepeyeHDb OLICHOYHBIX CPEJICTB

Orarnsl Bun Kparkas xapakTepHucTHKa OLIEHOYHOTO CPEJICTBA [IpencraBnenue
GbopMHpO | OLIEHOYHOTO OLICHOYHOI'O
BaHUS cpencTBa cpenctsa B GpoHjIE
KOMIIETEH
807041

Texkymmi KOHTPOJIb

1 TectupoBanue | Cucrema CTaHIapTU3UPOBAHHBIX 3amaHui, | QOHJ TECTOBBIX

KOMIIBIOTEPHOE | MO3BOJIAIONIAA  aBTOMATU3UPOBATh  MPOLEAYPY | 3aJaHMi, BOIIPOCHI
U3MEPEHHUSI  YpPOBHA 3HAHUM W YMEHUH | s MOATOTOBKH K
o0y4aronierocs o COOTBETCTBYIOIIUM | TECTUPOBAHUIO

KOMITETCHIIMSIM. O6paboTka pe3yabTaToOB
TECTUPOBAaHUS Ha KOMIIbIOTEpEe o0bOecreunBaeTcs
CIIEHUAJIbHBIMU IIporpaMmamu. [To3BossgeT
IIPOBOJIUTH CaMOKOHTPOJIb (peneTuoHHOE
TECTUPOBAaHUE), MOXET BBICTYNATh B  POJH
TpEeHaXXepa MPU NOATOTOBKE K 3a4eTy WIM DK3aMEHY.




[IpakTnueckue
3aHATUA

CpencTBo OIEHKH YMEHHS NMPUMEHSTH MOJy4eHHBIE
TEOPETUUECKUE 3HAHUS B MPAKTUUYECKON CHUTYyalUU.
3amava JTOJDKHA OBITH HaIpaBjeHa Ha OIICHHBAHUE
TE€X KOMIIETCHIIMM, KOTOPBIE MOJIeKAT OCBOCHUIO B
JIAHHOM AMCIUIUIMHE, TOJDKHA COIePKATh

YETKYI0 HHCTPYKIMIO IO  BBINOJHEHUIO  WJIU
aJTOPUTM JICUCTBUIA.

KomimiekT 3amau

JlaGoparopHsie

3aHATUA

Mo3keT BBINONHATHCS B UHIUBUYaTbHOM

MOpSIIKE WM TPyHmol oOydarommxcs. 3agaHus B
1a00paTOpHBIX paboTax JOJKHBI BKIIIOUAThH AJIIEMEHT
KOMaHAHONH paboThl. [lo3BOJNISIET ONEHUTH YMEHHS
00y4aroluXxcsi CaMOCTOSITENIbHO KOHCTPYHPOBATh
CBOM 3HAHMS B TPOLIECCE PEIHICHUS MPAKTUYECKUX
3aJa4y U OLEHUTh YPOBEHb CGHOPMUPOBAHHOCTH
AQHAJTUTUYECKUX, MCCIEIOBATEIIbCKUX HAaBBIKOB, a
TaKkKe  HAaBBIKOB  IPAKTHMYECKOTO  MBIILUICHUS.
ITosBonsier OLICHHUTh CIOCOOHOCTh K
po(ecCHOHATBHBIM TPYJOBBIM JICHCTBUAM

Temsl, 3amanus
JUTSI BBITIOJTHEHUSI
J1a00paTOPHBIX
paboT, BOIIPOCHI K
UX 3alluTe

HpOMe)KyTO‘-lHaﬂ arrecranus

3auer

@®opMa OLIEHKH CTETIEHU OCBOEHUS JUCLHUIIIIUHBI.
3aueT HaleleH Ha KOMIUIEKCHYIO IMPOBEPKY
OCBOCHMSl JMCLHMIUIMHBL. 3a4eT NPOBOJUTCA B
yCcTHOW (opMe IO BCEM TeMaM JUCIHILINHEL.
OOyyaroniemycsi JgaeTcsi BpeMsi Ha IOJTOTOBKY.
OueHuBaeTcsi  BJIAJEHHE  MaTEpUaAJIOM, ero
CUCTEMHOE OCBOEHHE, CIIOCOOHOCTh MPHUMEHSTH
HY>KHbIE 3HAHMSL.

IIpumepHBIii criucoK
BOIIPOCOB U CTPYKTYypa
3aganus Qo
IIPAKTUYECKUX 3aad.

Kypcosoit
HPOEKT

ABTOpCKMII Hay4HO-HCCIIEAOBATEIbCKUN  IPOEKT
CTYA€HTa 10  IPHOOPETEHUI0  MPAKTHUYECKUX
HaBBIKOB B OO0JIACTH TPOCKTHPOBAHUS TEXHOJOTHH
OypeHuss HE(PTAHBIX M  Ta30BbIX  CKBAXHH,
HAIpaBJICHHBIH Ha BBIPAOOTKY MCCIIEI0BATENbCKUX
HaBBIKOB, OIbITa pabOTHI C HAYYHBIMU HCTOYHUKAMHU
U CO3JaHHE 3aKOHUYEHHOI'O  CaMOCTOSATEIBLHOTO
WCCIICJOBAHHUS

3agaHus Ha
KYpPCOBOM IPOEKT,
BOIIPOCHI K 3alllUTe
KypCOBOI'O
IIPOEKTa

DK3aMeH

Urorosas ¢dbopma OTIpe/IeTICHUS CTENeHU
JOCTHKEHUS

3arIaHuPOBAHHBIX pe3yJbTaToB o0yu4eHus
(olleHMBaHUS YPOBHSI OCBOEHHS KOMIETEHIUIN).
DK3aMeH NpPOBOJUTCA B YCTHOM (opme Mo BceMm
TeMaM JHCLHUIUIMHBIL.

Ilepeuenn
BOIIPOCOB U 33]1a4
K 9K3aMEHY




6.2. YpoBeHb 0CBOCHHSI KOMIIETEHIIMA M KPUTEPUH OLIEHMBAHUSA Pe3yJIbTATOB 00y4eHHUS

OuenuBaembie Ilnanupyemsie .
YpoBeHb 0CBOEHMSI KOMIIETEeHIIMi
KOMIIETEeHIIHH pe3yabTaThl
KO/, HAMMCHOBAaHUE o0y4eHnus . N Komnerenuuu He
’ y
. Cpenunii ypoBeHb Ba3oBblii ypoBeHb
IIpoaBuHYTHIi ypoBeHD OCBOEHBI
No
w/n Kpurtepuu oueHnBaHus pe3y/jibTaToB 00y4eHUs
(OTTUIHO» «XOpOIIo» «Y/IOBJIETBOPHUTEIHLHO» «HEY/IOBJIETB.»
ot 86 10 100 6as10B )
( A ) (ot 71 1o 85 6a/L10B) (ot 55 10 70 6ann0B) (menee 55 6a/10B)
He 3aureno
3aureno (ot 35 10 60 6as;10B)
(MeHee 35 6as10B)
1 K-27 crocoOHOCTh | 3HATH: [PHUHIUIIBI | - OCHOBHbIC — NPUHLMIbBL | -  OCHOBHbIC ~NPHHLMIBI | -  OCHOBHbIC — NPHHLUIBL | OCHOBHBIC TIPUHIMTIBI
OCYILECTBIIATH c6op cbopa IaHHBIX IS coopa JAHHBIX s | coopa JAHHBIX it | coopa JTAaHHBIX Uit | coopa JTaHHBIX JUTST
BBHIIIOJIHEHHS ~ pabOT IO | BBINOJIHEHHsT  paboT MO | BBINOJHEHHs  paboT 1O | BBHIIOJAHEHHS paboT Mo
AaHHBIX AT | BpImoHEHUsT padoT 1o
MIPOCKTUPOBAHUIO OYypeHHs | NPOEKTHPOBAHMIO OypeHHs | NPOEKTHPOBAaHHIO OypeHUs | MPOEKTUPOBaHHIO OypeHHs
BBINOJHEHHS. PAbOT 1O | noekTHDHOBAHMIIO
IDOCKTHPOBAHIO p P CKBa)KUH UCIIONIb30BaHbI | CKB&XKMH B~ OCHOBHOM | CKBa)KMH YaCTHYHO | CKB&XMH  HCIIOJIb30BaHEI
6p p 6ypeHI/I$I CKBAXUH C | mpaBWIbHO, MpOsIBJICHA | MCIIOJb30BaHbl MPAaBHUJIBHO, | MCIOJIB30BAaHbl IIPAaBUJIbHO, | HEMPaBUJIbHO, MPOSBJICHA
YpeHIA CKBAXMH, y4ETOM 37IEMEHTOB | MPOIBHHYTAsS HPOsIBIICHA CpenHss | MposiBIeHa 0a30Bas | HEyIOBICTBOPHTEIbHAS
700brK HepTH U rasa, KOHCTPYKLHH CKBauH, | TEOPETHYECKAS MOATOTOBKA | TEOPETHYECKAs MOATOTOBKA | TEOPETHYECKAS MOATOTOBKA. | TEOPETUYECKAs
HPOMKICIIOBOMY croco0oB  OypeHHs TIOATOTOBKA.
KOHTPOJIIO 51 ’
PCTYJIHPOBAHHIO MOPOJIOPA3PYIIAIOIIETO
H3BJICUCHUS HHCTPYMCHTA JJIA
YTJIEBOOPOJIOB Ha CYIIIE Oypenus CKBa)XWH,
u Ha MOpE, napameTpoB pexKxumMa
TpyOOIIPOBOAHOMY OypeHwus, 3a00MHBIX
TpaHCcopTy He()TH | | JIBUTATENECH
rasa, NOJ3EMHOMY | YMeTb: BBITIOJIHSTE | -OCHOBHBIE  JaHHBIC JUIA | OCHOBHBIE  JaHHbIE /IS | OCHOBHBIE  JIaHHBIE  JUISl | OCHOBHBIC JIaHHBIE JUIA
XPaHEHHUIO rasa, | cGop  maHHBIX i | BRIMOMHEHNS paboT  mO | BHIMOJNIHEHHS  paboT MO | BBHINOJHEHHWS  pabOT MO | BBINOJNHEHHS padoOT 1O
XPaHEHUI0O U COBITY BEITOTHEHHS DaGoT To | MPOSKTHPOBAHHIO OypeHMs | IPOEKTHPOBaHMIO OYpeHHs | NPOEKTHPOBAHHIO OypeHUs | MPOEKTUPOBAHHIO OypeHHs
HedTH, p CKBa)KUH BBISBJICHBI | CKB&XXMH  BBISIBJICHBI B | CKB&KHUH BBISIBJICHBI | CKB&XHH  HCIIOJIb30BAHbI
HedTenpoyKToB y | IPOCKTHPOBAHHIO HPaBUIILHO, NPOSiBJIEHA | OCHOBHOM  HMCIOJIb30BAHBI | YACTUYHO  HCIOJIB30BaHbl | HEMPABWIILHO, IMPOSBJIEHA
CKIDKEHHEIX Ta30B 6ypeHI/I$I CKBAXXHWH, C | npoaBuHyTas MIPaBUJILHO, MpOsIBJICHA | IIPABUJIBHO, MNpOSBJICHA | HCYAOBJICTBOPUTECIIbHAS
y4EToM 3IEMEHTOB | TeOpeTHYecKas MoJroTOBKA. | CpemHss Teopernyeckas | 6asoBas TEOpeTHUecKasl | TeopeTniecKas
KOHCTPYKLIUH MOJATOTOBKA. MOJrOTOBKA. MOATOTOBKA.
CKBaYKHH, CII0CO00B
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OypeHus,

HOPO0PA3PYLIAOILETO
HHCTPYMCHTA JJIA
OypeHus CKBaXXHH,
mapamMceTpoOB pexKUMa
Oypenwms,  3a00WHBIX
JIBUTaTeJIeH
BJ]a):[eT],; HaBbIKAMU HEOOXOAUMBIC HAaBBIKKU U HGOGXOHI/IMBIG HaBBIKHU H606X0ﬂI/IMbIC HaBbIKKM W | IPOSABJICHA
c6opa  JAHHBIX I | YMCHHA 1O c6opy NaHHBIX | o yMeHHs 10 cGopy | YMeHni mo cOOpy JaHHBIX | HEYIOBJIETBOPHUTEIbHASL
BLITONHCHIS DaGoT 1o | A0 BimoHeHHs pabor 1o AHHBIX 11g | AUt BBIIOTHEHHS palboT IO | TeopeTHYECKas
p NPOCKTHPOBAHUIO  OypeHUs A A NPOCKTHPOBAHUIO OypeHHs | MOATrOTOBKA,
HPOCKTUPOBAHUIO CKBAXMH c yuétom | BPIITOJTHECHUSA paboT 10 | cxpaun c y4éTOM | HEOOXOJMMBIE HABBIKM |
6ypeHI/I$I CKBaXXHWH C | sneMeHTOB KOHCTpyKIuu | IIPOCKTUPOBAHUTIO 9JICMCHTOB KOHCTPYKLUHU | YMEHHs II0 cOOpy JaHHBIX
y‘IéTOM NJICMCHTOB | CKBaXXUH TMMOJHOCTBIO 6ypeHH;{ CKBA)KUH C | CKBaXHH YaCTUYHO | JJId BBIIIOJHCHUSA pa60T o
KOHCTPYKLHH OCBOEHBI. yuéroMm IEMEHTOB gCBOGHbI., NpOSBJIEHa | NPOEKTHPOBAHUIO 6yp?Hm
6 a3oBast TEOpETHYECKAS | CKBAKHMH c y4ETOM
CKBa’>XHH, CIIOCOO0OB KOHCTPYKIIMU CKBAXXWUH
HOATOTOBKA. JJIEMEHTOB  KOHCTPYKIMU
Oypenust 5 B OCHOBHOM CKBAKUH HE OCBOEHBI
nmopoaopaspymarouiero HCIIOJIB30BAaHbI
HHCTPYMCHTA JJIA I[MpaBUJIbHO, ITPOSBJICHA
6ypeHI/I$I CKBa’>XHMH, CpCaHAA
apaMeTpoB  peXuMa TEOpEeTHYECKast
Oypenusi,  3a00WHBIX MOATOTOBKA
JBUTATEIICH
MK-28-CriocoOHOCTh 3HATh: - OCHOBHBIE NPHHIUIBI | OCHOBHEIE NPHMHLUIBI | OCHOBHEIE NPHMHLUIB | OCHOBHEIE IPYHLHIIEI
BBIIIOJIHATE  OTHENBHBIE | - oCHOBHBIE HpI/IHHI/IHBI MOCTPOCHUA HpO(bI/IJ'IH " | DOCTPOCHUA HpO(bHHS[ H | TOCTPOCHUA HpO(bHHﬂ " | IIOCTPOCHUMA HpO(i)I/IJ'IH u
SIEMEHTEI POCKTOB HA | ocTpoekis Mpoduis KOHCTPYKIIUH CKB&)KUH | KOHCTPYKIIMHM CKB&XHH B | KOHCTPYKLHMH CKB@XKUH | KOHCTPYKIIMM  CKB&KHH
CTAIAAX 5CKH3HOIO p p UCTIONB30BaHbl  NPABWJIBGHO, | OCHOBHOM  KCIIOJB30BaHbl | YACTMYHO  HCIOJIB30BaHbI | OOOPYIOBAHUE M METOJBI
R KOHCTPYKIIMH | pogenena NPOJBHMHYTAs | PABUIBHO, HpOSIBICHA | IPABHIIBHO, MPOSIBJICHA | MCIIOJIb30BAHBI
TEXHUYECKOTO u P P y P P P P
5 CKB&KWH, Pa3pabOTKH | TeopeTHyeckas MOATOTOBKA | CPEIHSS TeopeTHuecKas | 6a3oBas TEOpETHYECKAs | HENPABHMIILHO, HPOSBJIEHA
paoolero THAPABIHIECKOH HOATOTOBKA HOATOTOBKA HEYIOBJIETBOPHUTEbHAS
MPOEKTUPOBAHUSI.
IpOTrpaMMbl CKBA)KUHBI TeoperiHeckai
HOJTOTOBKA
npu OypeHuH,
- OCHOBHbBIE KPHTEPHHU
IMPOCKTUPOBAHUA
KOMITOHOBOK JJIsL
peanu3ali  pPeXHMa




OypeHus
COOJIIOICHU U
HNPOCKTHOTO  MPOduIIs
CKBQKUHBI.

npu

YMmeTh:

-OCHOBHBIE =~ YMCHHUSI 1O | OCHOBHBIE  yMEHHS MO | OCHOBHBIE =~ YMEHHS IO | OCHOBHBIE YMEHHUS  IIO
- cTpouTh Mpo(HIL U | CTPOMTENLCTBY HPOQUIS M | CTPOMTENLCTBY MPOGMIA M | CTPOUTENLCTBY MPOGMIS W | CTPOMTEILCTBY — NPOGHIIL
KOHCTPYKIIHIO CKBAXHHBI | KOHCTPYKIMH CKBR)XWHBI | KOHCTPYKIIMM  CKB)XUHBI | KOHCTPYKIMH  CKB)XXUHBI | M KOHCTPYKIMU CKBa)KUHEI
U AMYHBIX TOpHO- | V1 PASMMHBIX  TOPHO- | JUIA  PAasMMMHBIX ~ TOPHO- | ANA  PASIWYHEIX  TOPHO- | A PasIMYHBIX TOPHO-
. | Te0oIOrHYecKuX YCIIOBHH | T€OJIOTMYECKUX  YCJIOBHUH | I€OJIOTMYECKUX  YCJOBHH | F€OJIOTMYECKUX  YCIOBHM
TE€0JIOTUYECKUX YCIIOBUU
6vDe A3paA6ATEIBA Oypenus copmupoBanbsl | OypeHust chopMupoBaHbl B | OypeHUs YacTHYHO | OypeHHs oOOpyZoBaHUE H
HUS THIBATh
yp » pasp MIPaBUIIBHO, NpOSIBJICHA | OCHOBHOM  HCIIOJIb30BaHbBI | MCIIOJIb30BaHbl MPABMIBHO, | METOABI  HCIIOJIb30BAHEI
TANIPABIIMTICCKYTO MIPOJIBUHYTAS MPaBHIBHO, NpOSBIICHA | MPOSIBICHA 0azoBast | HENIPAaBWIILHO, IIPOSIBICHA
Hporpammy  CKBaXXUHBI | reopernueckas MOArOTOBKA | CpemHss TEOPETHYECKasl | TEOPETHYECKAs IIOJrOTOBKA | HEYIOBJICTBOPUTEIbHAS
npun 6YpeHI/H/I HOATOTOBKA TEOpPETHIECKAs
MIOJTOTOBKA
Baaners: HEOOXOAMMBIC HABBIKM W | HEOOXOIMMBIC HABBIKM M | HEOOXOIMMBIC HAaBBIKH | | HEOOXOAMMbIe HABBIKH M
- HaBBIKAMM pacyeTa M | yMEHHS 1O pacdeTy W | yMEHHA TI0 pacyeTy | | yMEHHS TI0 pacueTy W | yMEHHsl 10 pacyery H
MPOEKTUPOBAHUS MIPOCKTUPOBAHHUIO IPOQHISL | IPOSKTHPOBAHHUIO MPOQHISL | NPOSKTHPOBAHUIO TNPOQHIS | MPOEKTUPOBAHHUIO
IPO(UIS ¥ KOHCTPYKIuy | ¥ KOHCTPYKIMH  CKBaXKHH, | M KOHCTPYKIIMH CKBAXKHH, | M KOHCTPYKIMH CKBAXKHH, npoduis "
CKBAKHH, paspaboTku pa3paboTke 5 paspaboTke 3 pa3paboTke 5 KOHCTgyRI[I/II/I CKBAaKHH,
o THJIPaBIIMYECKOit THAPaBIMYECKOM THAPaBINYECKO a3paborke
TUIPABINYECKON AP P AP pasp .
HpOrpaMMbl CKB@)XHHBI TIPH | MPOrPaMMBbl CKBRXKHHBI IPH | IPOrPaMMbl CKBaXKHHBI IIPH | THAPABIHYECKOI
MpOrpaMMbl  CKBAKHUHBI
NPOEKTHPOBAHUN MPOEKTUPOBAHUU MPOEKTUPOBAHUU NMpPOrpamMMbl  CKBaKUHBI
1pH HPOCKTUPOBAHUN | rexponornn OypeHHs | TEXHOJOTMH OypeHUss B | TEXHOJOTHH OypeHHs | IpH  NPOEKTHPOBAHUHU
TEXHOJIOTHH OYPEHHUS | [onHOCTBIO OCBOEHBL OCHOBHOM  HCIIOJIB30BAHBI | YaCTUYHO OCBOCHEL TEXHOJIOIHH Oypenust
He(JPTHHBIX CKBa>XHUH. MIPaBUJIBHO, MpOsIBJIEHA 000py10BaHuEe M METOAbI
cpenHss TeopeTHYecKas He OCBOEHBI, NMPOSIBJIEHA
MOATOTOBKA HeY/JA0BJIeTBOPUTEIbHAS
TeopeTHyecKasi
MOJAroTOBKA,
ITK-29 cnocoOHOCTHIO | 3HATL: OCHOBHBIE | - OCHOBHBIE JTanbl | OCHOBHBIE JTanbl | OCHOBHBIE JTallbl | OCHOBHBIE JTarbl
HCIIOMB30BATh STaIEL MIPOSKTUPOBAHUSI MPOEKTUPOBAHHS MPOEKTUPOBAHHS HNPOEKTHPOBAHHS
KOHCTPYKIIUHU CKBO)XUH | KOHCTPYKLIMH CKBRXHWH B | KOHCTPYKLHUH CKBQXUH | KOHCTPYKIIMH  CKBQXKHH
CTaHapTHBIC MPOEKTUPOBAHUSI by Py by Py
HCIIONIb30BaHbl MPABHJIbHO, | OCHOBHOM  KCIIOJB30BAaHbl | YaCTHYHO  KCIIOJB30BaHbl | 00OPY/ZOBAaHUE U METOJIBI
NpOrpaMMHBIE CPENCTBA KOHCTPYKLIUH CKB&KHH
IIpY TIPOECKTAPOBAHHH MpOsIBJICHA MPOJBUHYTAs | MPABUIILHO, NPOSIBJICHA | MPAaBUIILHO, NPOSIBJICHA | MCIIOJIb30BAHBI
- YCJIOBUA pa6OTLI TCOPETUYCCKASA MOATOTOBKA. | CPCIOHSA TeopeTHdeckas | 6a3oBas TEOPETHYCCKasl | HCMPABUIIbHO, IIPOSIBJIICHA
OypHUIBHON KOJIOHHBI B MOATOTOBKA MOJATOTOBKA. HEYIOBJICTBOPUTEIbHAS




CKBaXHHE  CJIIO)KHOTO
npoduis pu
Pa3IMYHBIX ~ CIIOCO0ax
OypeHus

- OCHOBBHI  pacuéra
OypUJIBHON  KOJIOHHBI

Ha IMMPOYHOCTD.

TeopeTuieckKast
MOArOTOBKA.

VYMerb: MOJIb30BATHCS | -OCHOBHBIE ~CTaHIAPTHBHIMU | OCHOBHBIC —CTAHJAPTHBIMH | OCHOBHBIE  CTAHIAPTHBIMH | OCHOBHBIE CTaHIAPTHBIMH
CTAHAPTHBIMHU MPOrpaMMHBIMM CPEICTBAMH | TIPOrPAMMHBIMU IPOrpaMMHBIMU IPOrpaMMHBIMU
npu POEKTUPOBAHUM | CPE/ICTBAMH npH | cpeicTBaMu npH | cpeacTBamu npu
MporpaMMHbIMHA P p P P P P P P p
PEKUMOB OypeHusl | IPOEKTMPOBAHUM PEKUMOB | MPOEKTHPOBAHMM PEKUMOB | MPOEKTUPOBAHHH
cpeacrsamu HIPH | yeronpsyloTcs mpaBWiIbHO, | OypeHHsS HCHONB3YIOTCS B | OypeHHs YACTUYHO | PEKUMOB OypeHust
MPOEKTUPOBAHUH NpOSIBIEHA  TPOJBUHYTAs | OCHOBHOM  HCIOJIB30BAHBI | MCIIOJB30BAaHbl TPABWILHO, | 0OOPYIOBAHUE M METOJBI
PEKUMOB OypeHust TEOpETHYECKas TIOATOTOBKA | TIPABHIIBHO, TIPOSIBIIEHA | TIPOSIBIIEHA 0a3oBas | UCTIOIB30BAHBI
CpenHsAs ~ TEOpETHYECKas | TEOPETHYECKAsS MOATOTOBKA. | HENPABHUIBHO, MpOSBIEHA
TIO/ITOTOBKA HEYIOBJIETBOPHUTEIbHAS
TEOpETHYECKAS
TO/ITOTOBKA.
BJiajgeTh: METOIAMH ¥ | HCOOXOMMbIC ~HABBIKM W | HCOOXOJMMBIC HABBIKM W | HCOOXOJAMMBIC HAaBBIKM M | HEOOXOAMMBIC HABBIKH H
npreMaMu yMeHHUs no | ymeHus no | ymeHus no | ymenus 1o
IPOEKTUPOBAHUIO IPOEKTHPOBAHUIO IPOEKTHPOBAHUIO IPOEKTUPOBAHUIO
MMPOCKTUPOBAHUA
KOHCTPYKIHUH CKBaKUH, | KOHCTPYKIIHH CKBaXUH, | KOHCTPYKIIUH CKBAKUH, | KOHCTPYKIMH  CKBAXKHH,
KOHCTPYKIINU pexuMa OypeHus, | pexuma OypeHus B | pesxnMa GypeHHsl H4acTHYHO | peXxuma OypeHus
CKBA)XHH, PCKUMA | IOIHOCTHIO OCBOEHBI. OCHOBHOM  HCIIOJIb30BaHBI | MCIIONB30BaHBl MPAaBUIBHO, | 000pyIOBaHHE M METOBI
OypeHus, TIPaBHIIEHO, TIPOSIBIIEHA | TIPOSIBIIEHA 0a3oBas | HE OCBOEHBI, MpOSBIEHA
CTATHCTHIECKIME CpenHss ~ TEOpETHYECKas | TEOPETHYECKas MOJATrOTOBKA. | HEY/OBIETBOPUTENbHAS
TIO/ITOTOBKA TEOpETHYECKAS
METOaMH npu
MO/IrOTOBKA
HUCITIOJIB30BaHUHU
CTaHJApPTHBIX

IMPOrpaMMHBIX CPEACTB




6.3. BapuaHTBI OlIEHOYHBIX CPEICTB

6.3.1. TecTtupoBaHMe KOMNbLIOTEPHOE

6.3.1.1./1opsook nposedenus

TecTupoBanure KOMIbIOTEPHOE MO aucuUIIuHEe « TexHnonorus OypeHus HeQTIHBIX
U Ta30BbIX CKBAKMH» IPOBOJUTCA JIBa pa3a B TEUEHHE CEMECTpa. baHK TeCTOBBIX
3aJlaHUN COACPIKUT CITUCOK BOIIPOCOB U PA3IMUHbIEC BAPUAHTHI OTBETOB.

6.3.1.2. Kpumepuu oyenueanus

Pe3ynpraT TEcTa 3aBHCHT OT KOJIMYECTBA BOIIPOCOB, Ha KOTOpbIE ObLI J1aH
IIPABUJIBHBIA OTBET.

6.3.1.3. Codeporcanue oyeHouno2o cpeocmaa

TecToBble 3agaHus 1JIs1 OLIEHKHA YPOBHSI COPMUPOBAHHOCTH KOMIIETEH M A

Kon TecToBble BOIPOCHI BapuaHTbl 0TBETOB
KOMIICTCH 1 2 3 4
005041
MCHUILIMHAPHBIA MoayJb S.1.
TIK-27 Onpenenure 371€MEHThI VYcThe, cTBOIIL, 32001, VYcerbe, 3a00i | Okcruryaraig Beprutor,
CKBaKUHBI: oOcanHbIe TPYOHI, HOHHAs potop
¢uIbTp, OypuibHas
9KCIUTyaTallOHHAS KOJIOHHA
KOJIOHHA
Hasnavyenue koHgyKTOpa Jns nepekpbITHs Jost Jost Jost
BEpXHEH YacTh pazoOieHus Mpenynpexa | TPaHCIOPTUD
re0JIOTMYECKOro, TOPU30HTOB CHUS OBKH
HWHTEpBaJa pasMbIBa YTIEBOIOPOJT
HACBIIECHHBIX YCThS OB
MIPECHBIMU U
JIe4eOHBIMH BOJAMK
U3 KaKux sneMeHTOB | IloaroToBHTENBHBIC Brimmkomont | Bypenue; Iloaroroska
COCTOMT  HOJHBIA  LMKI | paGOTHI K MOHTaXY; a)KHBIE pabot k
CTPOUTEIBCTBA CKBAXKUHBI MOHTAaX; MOJTOTOBKA paboThI; UCTbITaHAC OypeHuIo;
pabort k OypeHuro; Ha IpUTOK,
Gyperme; OypeHue; Jlemorran MOHTa)KHBIE
paboThl Ha
Kpennenwne; ocBoeHne; ACMOHTax BOJY;
JIEMOHTAX
OypeHue Ha
BOJY;
OCBOEHHUE;
JIEMOHTaX
Kakas ¢usnueckas | KonrakrtHoe maBieHue, | OTO 2T0 KOHTaKTHOE
BEJIMYUHA Ha3bIBACTCS | TPU KOTOPOM B COIIPOTUBJICH | CHOCOOHOCTb | naBieHUE,
a0pa3uBHOCTHIO TOPHOW | WCTIBITAHHOM TBEPJIOM re, KOTopoe M3HALIMBATD | py KOTOPOM
opoab1? TeJe HalpsHKEHUs OKa3bIBaCT METaIbl IPU | g
JIOCTUTAIOT Mpeena HCIBITYEMOE TPEHUH HCHBITAHHOM
TEeKy4eCTH TeJI0 TIpH TBEPIOM Terre
BHCIPCHHN B HATIPSKCHUS
HETO JAPYToro,
Goee JIOCTUTAIOT
TBEPAOIO Tipeacna
Tena TEKY4ECTH,
CONPOTHUBIIEH
ue, KOTopoe
OKa3bIBaeT
HCIBITYEMOE
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TEJO MPH
BHC/IPCHHH B
HETO IPyroro,
Oonee

TBEPZOTO
Tena
Kem OBLI m3o6pereH | A.Il. OctpoBckumM M.A. 3. Apeiikom | @. Dosenem
Typ600yp? Kanentonrauk
OBBIM
IK-28 Jnsa  dgero mnpumensercs | Ilepenaer BpanieHue Ucnonszyerc | [loBopauuBa | [lepenaer
potop? OypHIILHOMY s IPU CILyCKO- | €T BpaIllcHHe
HHCTPYMEHTY MOABEMHBIX OypriIbHYIO OypHIBHOMY
oTepanmsix KOJIOHHY BO MHCTPYMEHTY
Kak oropa BpeMs
TUTS opueHtupoBa | Mcnons3yerc
YCTaHOBKH HHOTO s TIpH
OypuibHOI CIycKa CIIyCKO-
KOJIOHHBI, UHCTPYMEHTA | MOABEMHBIX
YAEpKUBAEMO oreparnmsix
1 KIIMIIOBBIMU Kak omopa
3axBaTaMu IS
WIH YCTaHOBKH
3JICBATOPOM OypriIbHOM
KOJIOHHBI,
yIepKUBAEMO
1 KJIUTIOBBIMU
3axBaTaMu
WIH
3J1eBaTOPOM
s gero crpoutcs rpaduk | Jlns Beroopa dncia st BBIOOpa Jlns Beibopa | Jlnst BeIOOpa
COBMEIICHHBIX JIaBICHUN? 00CaHBIX KOJIOHH KOHCTPYKIMM | 49HCIIa [OCJIE0BATEN
(sanpasieHue, CKBAXKUH; MPOMEXYTOY | BHOCTH
KOHIYKTOD, HBIX KOJIOHH; | IPUMEHEHHE
9KCIITyaTallHOHHAS CIIOCOGOB
KOJIOHHA); Gypenms;
W3 xakux y4acTkoB cocTouT | BepTukanbHbIi BeprukansHo | BeprukanesH | BepTuxaibHbl
npoduITb CKBayKMHBI? € U3MEHEHUE | bIi y4acTOK i
Habop sexutHoro yria YTJI0B cTabunnzaTop
W3menenue
YMeHbmenke Bxona B 3€HUTHOTO C6poca
KPUBHU3HBI 3¢HUTHOT'O IaCT yria KPHBH3HBI
yria
Bxona B Bxona B
Crabunizanuu T —— S ——
VYyacTka BX0Ja B IIJIacT
Uro BkmodailoT B cebs | CTpOUTEIHCTBO Monrax OcmoTp o Her
CTPOUTEIBHO-MOHTAKHBIE HOJbE3THBIX ITyTel, OypoBoii MoJIaika MIPaBUIBHOTO
paboTer? JIMHUH JIEKTpOoIepeiady, | yCTaHOBKU obopynoBaH | OTBeTa
JIMHUH CBSI3H, nsi, OCHAcTKa
TpyOOIIPOBOIOB, TaJEBOH
OypeHHe CKBaXHHBI Ha CUCTEMBI,
BOJly, BEIpaBHUBaHHE Oypenue n
TUTOIIA KN U 00BaJIOBKA KpeIieHue
u ap urypda,
YCTaHOBKa
HaTpaBJICHUSI
u Jip.
Uro Ha3bpiBaeTcs | CkBaknHa — 370 ropHas | CKBakuHa — CxBaxknHa — | CkBakwHa —
CKBaXHHOM? BBIPAOOTKA B 36MHOM 3TO 9TO rOpHast 3TO




KOp€ MpH JA0CTYIIE IWIMHAPUYEC | BhIpabOTKa LWIMHIpUYEC
YyeJioBeKa Kasi ropHas [IpY IOMOILY | Kasi ropHas
BBIPa0OTKa B | XUMUYECKUX | BBIpaOOTKA B
3eMHOU KOope, | cpencts 0e3 3€eMHOM KOpe
coopykaemasi | JOCTyma U OOBIYH
0e3 mocryma YeIoBeKa He(TH U ra3a
YeroBeKa u
UMeroIas
JIMaMeTp BO
MHOTO pa3
MEHbIIIe
JUTHHBI
[1K-29 Yro HeoOxoaumo 3Hath 4t | P, Pruppopaspeisa, 'nyouny Konctpykuu | I'myOuna
MOCTPOCHUSA rpa(l)pn(a LCKB, 3KBHBAJICHTHI CKBa>XUHBI, 0} 3aJICTaHus
COBMEIICHHBIX JTaBICHUIT? rpajICHTa IaBIICHHIA, OKBHUBAJICHTH | cKBa)KMHBI, MIPOAYKTUBHBI
BO3MOJKHBIE BIi TPAMEHT | | ckg, Pru, X IIaCTOB,
OCJIOXKHEHHUS; JTABICHUI Pruap; Pr, Prop.m.;
TUTaCTOBOTO H
THIPOPA3PHIB
a TIacTa;
"3 KaKux snemeHToB | IlogroroBurenbHbIE Brimmkomont | Bypenue; [HoaroroBka
COCTOUT TIOJTHBIH UK | pabOThl K MOHTAXY; QXXHBIC pabort K
CTPOUTCJILCTBA CKBAKUHBI MOHTaX; OATNOTOBKA paboTHI, MCIBITAHNC OypeHuto;
paboT k OypeHuto; Ha MPHUTOK;
Gyperme:; OypeHue; Jlemorran MOHTa)KHEIC
paboTHI Ha
Kpennenne; ocsoenne; | ACMOHTAK BOAY;
JIEMOHTaX
OypeHue Ha
BOJY;
OCBOCHHE;
JIEMOHTaXK
UYro monpazymeBaeTcsi HOA | BBIOOp OYpHIIBHOTO U Bri6op uncna, | BEIOOp BhIOOpa
KOHCTPYKILIMEH CKBaYKUHBI? MOPOAOPa3PYIIAIIIETO | AMaMeTpa KJacca JTuaMeTpa
UHCTPYMEHTA 006cagHBIX OypoBoii JI0JIOT U
KOJIOHH U YCTaHOBKH KOJIOHH
TIIyOWH UX
crIycka
Knaccudukamus  ckBaxuH | HarHeratenmsHbIe, Pa3zBenounsle, | KycroBsie, Harnerarenn
M0 Ha3HAYCHUIO: CTPYKTYPHO-TIONCKOBBIE | OKCIDTyaTall | MHOro3a0oil | HEIE,
OHHEIE, HBIC CTPYKTYpPHO-
CHennanbHEIC MTOVCKOBBIE,
pasBellovHEIe,
JKCILTyaTaIu
OHHBIE,
CIIeIMaIbHbIE
Hast 4ero Oypstcst | s BBIIBICHHS Hns Hns Jlist moObrau
pa3BellOYHbIE CKBAKUHBI? ONTUMAJILHBIX BBISIBJICHHSI M3YYCHUS HedTH
mapaMeTpoB OypeHus MEPCICKTHBH | pa3MepoB U
BIX IUIOMIANeH | CTPOCHUs
U UX 3aJIeKH,
MOJITOTOBKH K | TIOJYYCHUS
MOUCKOBO- HEOOXOTUMBI
pPa3BEeIOYHOM | X JaHHBIX
y OypeHuto TSt
nmojicyeTa
3a1acos
HepTH U
rasa, a Takke
MIPOEKTUPOBA
HUs ee

pa3paboTku




HCIMILIMHAPHBIA MOaYIb 5.2.

[K-27 OT uero MoxeT BO3HUKHYTh | IIpu ucnonabp3oBaHuu Korpa JHonoto IIpu BeICOKOH
BUOpaLus OypwiIbHOH | nonora ¢ gacTora JIOJDKHO 4acToTe
KOJIOHHBI TIPH  POTOPHOM | TBEPIOCILIABHBIM JEWCTBYIOIIE | BpaIIaThCs BpALICHUS U
cnocobe Oyperns? BOOPYXCHHEM H it cunel paBHa | He Oosee 200 | mpu BBICOKHX

TepMETH3UPOBAHHBIM 4acToTe 00/MuH 0CEBBIX
OIIOpaMu COOCTBEHHBIX Harpyskax
KoneOaHni
TpyO
(pe3oHaHc)
B KaKuX oTpacisax | PapmaleBTHUECKU VYronpHOH, Xumuueckoit | B menunune
HapOJHOTO X03s1icTBa TOPHOPYIHOU | ,
MPUMEHSIOT Oypenne MPOMBIIIICH
CKBaXXMH? HOM H
rpaXkJaHCKO
M
CTPOUTEIBCT
BE
B qéM ocobennocts | He nmeror Crryckaercst Ha xononne | HU3KHi
aJIMa3HbIX JI0JIOT CaMOCTOATEIBHO Ha KaHaTe HKT prT;ILuI/II‘/'I
BPAIIAOIINXCS JacTei MOMEHT
Hus omenku pabor nonot | IIpoxonka 3a oxmH peiic | Bpems Kpyrsmuit VMmex
HCTIONB3YIOT MTOKa3aTeNb IIPOCTOS MOMEHT
JI0710Ta Ha JlonoTa
3aboe
Korna HauuHatoTcs | Ha momotHoi 6a3e C moMeHTa IIpu cycke | Ilpu
MEpONPUATHS o MOCTYMJICHUS | MHCTPYMEHTa | MOJTOTOBKE
panMoHaIbHON  OTpaboTke ¢ 3aBojia- J10710Ta K
JI07I0T? H3TOTOBUTEIIA CIIyCKY
U JI0 OCMOTpa
COCTOSIHHS H
OTIMCAHUS TI0
X0y M3HOCA
JIOJIOT

[K-28 YewMm perynmpyercs Harpy3ka | Becom OypuibpHOTO YBT YacroToit TaneBoii
Ha jonoto Pn? HUHCTPYMEHTA BpaIIeHUs CHUCTEMO
Jos KaKHX nopox | Hdust 6ypenust msrkux u | st Oypenus | [t Oypenust | Tsepabix
MpefHa3HAYECHO  JIOTACTHOE | CPEIHHX MOPOJ TBEPIBIX C 00pa3uBHBIX
JI0JI0TO MPOIUIaCTKaM | TIOPOA

u
00pa3uBHBIX
opoJ
[To xapakrtepy paspyumenus | Jlonota pexyuie - Honora Honora Jonora
nopossl  Bce  OypOBBIE | CKaJIbIBAIOLIETO npobsimee- UCTHUPAIOIIE - | MOTYT pe3arTh,
JI0JI0Ta KJIACCU(PUIUPYIOTCS | IeHCTBHUS, Npoosiie- CKaJIBIBAIOIIE | PEXKYIIErO JIpOOHTH,
CJIETYIOIIM 00pa3oM CKaJIBIBAIOIIHE, ro neiicteus, | ACHCTBHSA, CKaJIBIBATb.
HCTHUPAIOIIE-PEKYIINE poGsie- CKaJIBIBAIOIIE
pexyIIHe, e-IIpoosiue
HCTHparoIe-
IpoObsime
13 xakux onepanuii coctout | IIposepka IIpoBepka Hapnexxnocts | IIpoBepka
HOArOTOBKA  J0JOTa K | COOTBETCTBMSA €r0 TUIA | JUaMeTpa KpeTIeHHs COOTBETCTBUS
CIycKy? U KJ1acca peKUMHO- JI0JI0Ta, TUIPOMOHUT | ero Tuma u
TEXHOJIOTHUECKOH KapTe | MIaBHOCTU OPHBIX Y3JI0B | kpacca 1o
(PTK) BpallCHUS u PEKHMHO-
HIapoulex, KOMICHCATOP | 1o oo e
JTUaMeTpa OB JIaBJICHUS .
CKOI1 KapTe
HacajoK

(PTK)




ITpoBepka

IraMeTpa
JIOTIOTA,
IUTABHOCTH
BpaIeHAS
IIapoIIeK,
JameTpa
HacaJ0K
Hanexnocts
KpETUICHUS
THIPOMOHHUTO
PHBIX y3JIOB H
KOMIICHCATOP
OB JTaBJICHUS
HY - onopa nonora... Ha onnom noamunuuke | Ha nByx Ha aByx Bricokoob6opo
CKOJIBKEHHS MOJIINIHAKA | TOAIINITHAKA | THOE IOJIOTO
(ocTanbHBIC KAYEHUS) C | X CKOJIBKCHHS | X KAQuCHHS U
repMeTH3anuen u Goiee ¢ JIBYX
YILUIOTHUTEIEHBIMA repMeTH3alue | CKOJbXKEHUS
KOJIbLIaMU U 51
pe3epByapoM Ui
CMa3KH
I1K-29 KaxoBbl ocobenHoct | J[suratens DnekTposHep | MomHOCTh YacrtoTa
OypeHus 31eKTpoOypoM? ANIeKTpoOypa mody4aeT | rus momaéres | JekTpoOypa | BpamieHHs
MMUTaHUE TI0 KabeIto C MaJTbIMU 3aBHCHT OT Baja
MIPOJIOKEHHOTO BHYTPH | TIOTEPSIMH B KOJIMYeCTBa aneKkTpobdypa
KOJIOHHBI OypHUITBHBIX CIIeJICTBHU U CBOHCTBa HE 3aBHCHT OT
TpYyoO. BEICOKOTO OypoBoro KOJIMYECTBA
HanpsDKeHUS. | pacTBOpa. CBO¥CTBa
0ypoBOro
pacTBopa.
Hdns ouenku pador ponot | IIpoxoxka 3a oqun peiic | Bpems Kpyramuit VMmex
WCIIONB3YIOT MOKa3aTeb MPOCTOSA MOMEHT
JI0JIOTa Ha JI070Ta
3aboe
Kakas CKOpoCTh | MexaHudeckas peticoBast TeXHUYECKas | IMKIJIOBas
XapaKTepu3yeT
3¢ (heKTHBHOCTD
pa3pymeHus TOPHBIX
nopoa?
Kopnyc mapoueynsix IlItamMnoBaHHBIMU U CBapHbIMU CeKUMOHHBIA | JHUTHIMHU
JI0JIOT OBIBaeT KOBaHHBIMH U TUTON
Yro B mmmdpe 111-215,9 C3- Bun nonora KomanuectBo Bun Bun
I'AY o6o3Hauvaet OykBa [’ IIAPOIIEK npombIBKM I | repmerusanm
- u
THAPOMOHNT | goHCTPYKIHI
opHas
(6oxoBas)
MIPOMBIBKA
Kon TecToBblE BOIPOCHI BapuanTsl 0TBETOB
KOMIIETEH 1 2 3 4
0051
MCIUIIHHAPHBIA MoayJb 6.1.
[K-27 Ilepeuncnure napamerpsl P, Q, n, Vwmex., Pn, Q, | P o, Q, ny, Peilicoas
pexxuma Oypenus? Nnx KauyecTBO CKOPOCTb,
MPOMBIBOYHO | MEXaHHYECKa
W KUIKOCTH, | 5 CKOPOCTb,
N, n, P, Qn/c.
Uro Ha3pIBaeTCA Korpa KIIJ] nocturaer | Korna IIpu wactore | Ilpu
ONTHUMAIILHBIM PEKUMOM MaKCHUMaJIbHOTO YBEJINYUBAETC | BPAILECHUS YBEJIMYEHUU




paboThI TYpOUHEI 3Ha4YEHUS. sl 9acTOTa paBHBIM Q n/c.
Typ60Oypa? BpaIICHUS HYJIIO
Jlaiite ompenereHne | DTO OTHOIICHUE OTHoOLIEHNE 9T10 9T10
TEXHUIECKOH CKOPOCTH | TPOXOJKH Ha JOJOTO K | JJHHBI OTHOIIICHHE OTHOIIICHHE
Oypenus MIPOIOIKUTENEHOCTH CTBOJIA K JUTHHBI JUTHHBI
MEXaHHIECKOTO MPOJOJDKUTEN | CTBOJIA CTBOJIA
Ppa3pyLICHHUs TOPHOH BHOCTH CKB@)XUHBI K | CKBO)XUHBI K
MOpOAbI Ha 3a00e WiIn MEXaHUUYECKO | MPOM3BOAUTE | KaJEHIAPHOM
BPEMEHHU NPOXOJIKU ro JHHOMY y BpEMEHHU OT
OTJEBHOTO UHTEPBajJa | pa3pylIeHus | BpEMEHU Haydajna
(m/9) paboTsl MOJrOTOBUTE
OypoBoii JIBHBIX paboT
Opuragst (M/ | x OypeHHIO
CT. MecC) IO cHaun
CKBa)KHHBI B
9KCIITyaTaIn
10 (M/ CT. Mec)
Kakne BpI 3HaeTe TexHHMKO- | MexaHudeckas Mexanndecka | PelicoBas Texundeckas,
9KOHOMHYECKHE ITOKa3aTEeNH | CKOPOCTh OypeHus s peiicoBas, CKOPOCTb KOMMepUecKa
JUId CpPaBHEHUS U OIEHKHU TeXHUYeckas, | OypeHus, s1 CKOPOCTH
croco0oB PEeXUMOB KoMMepYecka | CpeaHss Oypenust
Oypenus? s1, LUKJIOBAsL CKOPOCTh
CKOPOCTH OypeHus
OypeHust
OCHOBHBIE YaCTH CHapsa BypunbpHas ronoska; bypunpnas Kopmyc Jonoro;
JUIS KOJIOHKOBOTO OYpeHUs: | KepPHOJIEpIKATellb; TOJIOBKa,; BHEIITHHH;
. KOIOHKOBoe | KCPHOPBATC
JIOJIOTO; BHEITHUN JI0IOTO; b; TypOoOyp
Typ60Gyp Kopiye BHYTPEHHSIS
BHYTpEHHAA KOJIOHKOBast
Konmonkopas | TPY03;
TpyOa; KEepHO/IepXKa
KepHOZEpXKaT | o
eNb
[K-28 Haiite onpenenenne | JaBnenue dmronma lopuzonrans | Beprukansha | JlaBneHue
OOKOBOT'O JTaBJICHUS Has A (mrouna,
COCTaBJIAOIIA | cocTaBistony | KOTOPbIM
q ast HACBIIIECHBI
MIOPHUCTHIE
/’iP — P = mz TOPHBIC
ﬂ“pgz TIOPOJIBI
Kakue w3 mnpusenennsix | Beprmror, potop, BypunbHbie BypunbHbie BypunbHbie
2JIEMEHTOB BXOJIAT B | OypoBas nebemka TpYOHI, TpYOHI, TpYOHI,
KOMITIOHOBKY OypuibHOI YTSDKEJICHHBIE | YTSOKEJICHHBI | YTsKEJICHHbIE
KOJIOHHBI OypuibHBIE e OypunbHble | OypHIIBHBIE
Tpy6s! (YBT), | TpyOBI Tpy6s! (YBT),
Beayuas (YBT), Beayuas
OypHIIbHAS Beayuas OypHIIbHAS
TpyOa, OypuibHas TpybOa,
NepeBOIHUKH, | TpyOa, MIEPEBOAHUKH
OTKJIOHMTEIb, | MEPEBOAHUK | ,
LEHTPaTOopP, u, OTKJIOHHTEIIb,
MPOTEKTOp M | OTKJIOHMUTENb | LEHTPATOP,
JIp. OCHacTKa | , IPOTEKTOP,
LEHTPaTopP, BUOPOCHTO U

MIPOTEKTOP,

JIp. OCHACTKA




TajJcBas

cucreMa
JIp. OCHacTKa
Uro Bxoaut B KHBK Kanmub6patopsr; Kamu6partoper | Hagnonoraer | YBTC;
LIEHTPATOPHI, ; e HCY;
VBT; CBT; YBTK;
CTaOUIIN3aTOPBI VBT; TBIIB;
crabunu3atop
HCY; Kaguoparop | BI;
BI
crabunmsarop HEHTPATOPHI
Bl
KaxkoBsr ocobenHoctH | J[Burartens OnexTpo3Hep | MomHOCTH Yacrora
OypeHus 31eKTpoOypoM? aNMeKTpoOypa mody4aeT | rus momaéres | SIeKTpoOypa | BpamieHHs
MIUTaHKE TT0 Kabemro C MaJbIMU 3aBHCHUT OT Basa
MIPOJIOKEHHOTO BHYTPU | IOTEPSMH B KOJIMYECTBa | AJIEKTPOOypa
KOJIOHHBI OypHIIBHBIX CIIC/ICTBHH U CBOWCTBa HE 3aBUCHT OT
TpyoO. BBICOKOTO OypoBoro KOJIMYECTBA U
HaNpsOKeHUs. | pacTBopa. CBOMcTBa
0ypoBOro
pacTBopa.
IIpeumymectso B3/ Bricokas yacrota Kountpons 3a | Ilepenan B3/] menbie
BpaLICHNs IPY HU3KOM | paboToi NaBICHUA HA | 1o rabapuram
KPYTSIIEM MOMEHTE Ha | JIBUTaTeNs IO | JIBUTraTeie 3HAYUT
BaJly IBUTaTels. I'IB - 6. co3gaeT MEHBIIIE
BO3MOXKHOCT | rorneGnsema
b HPHUMEHATE | g yomHoCTS.
HU3K0000POT
HBIE
THAPOMOHUT
OpHBIC
J0710Ta.

[1K-29 Yacrora Bpamenus nonora | 250-800 06/mMuH 20-200 250-450 250 — 300
npu OypeHHH BUHTOBBIMHU 00/MuH 00/MuH 00/MuH
3a00HHBIMHU JIBUTATEIIMHU
OyHKIUH OypunbHO#T | JInsg cmycka u momsema | Jlns Jnst 3akauku | Kanaun, o
kosoHHsI 1ipu CI1O JI0JI0Ta, 3200HBIX MOATOTOBKH U TIPOJIaBKU B | KOTOPOMY

JIBUTATEIICH, I CTBOJIA K IacT OCyIIECTBIIsIC
MIPOITyCKa CKBAKMHHBIX | KPEIUICHUIO, TaMIIOHUPYIO | TCS CIIYCK H
KOHTPOJILHO- JUISL CITyCKa M | IIUX HOZBbEM
U3MEPUTENILHBIX YCTaHOBKH MaTepualioB, | KOJIOHKOBOIi
npuOOpOB, MPOPabOTKU | CEKIMMH JUIA CIIyCKa ¥ | TpyOBI
CTBOJIA, OCYIIECTBIICHHUS | OOCAIHBIX YCTaHOBKH
HPOMEXYTOYHBIX KOJIOHH, MaKepoB, JUIs
HPOMBIBOK C 1IEJIBIO XBOCTOBHKOB, | CITycKa U
yJIAJICHUS! IIAMOBBIX JIeTy4eK, YCTaHOBKH
po0oK U 1p. LIEMEHTHUPOBa | MEepeKphIBaTe
HUSI CKBOKUH | JIEH C 1IEJIbI0
C LIEJIBIO M30JLIINHT
3aKpeIuleHus | 30H
o0caTHbIX TIOTJIOIIEHUH
KOJIOHH B , VISl CITyCKa
CTBOJIE JIOBUJIBHOTO
CKB&)KUHBI U MHCTPYMEHTA
pazoOmmeHus 1 paboTEHI C
TTaCTOB HUM
Kakue w3 npuseneHHelx | Beprmor, potop, BypuibHble BypuibHble BypuiibHble
3JIEMEHTOB BXOJAT B | OypoBas nebenka TpyOHI, TpyOHI, TpyOHI,
KOMITOHOBKY OypHIbHOI YTSDKEJICHHBIE | YTSOKEJIEHHBI | yTsDKEJIEeHHbIE
KOJIOHHBI OypwIIbHBIC e OypuibHble | OypHIIBHBIC
TpyOs1 (YBT), | TpyOBI TpyOsI (YBT),
BeayLas (YBT), BeayLas
OypuibHast BedyIas OypubHast
TpyOa, OypuibHast TpyOa,




NEepeBOIHUKH, | TpyOa, NIEPEBOAHUKH
OTKJIOHMTEIb, | MEPEBOAHUK | ,
LEHTPaTop, u, OTKJIOHHTEIIb,
MPOTEKTOP M | OTKJIOHWUTENb | LEHTPATOP,
Ip. OCHACTKa | , MPOTEKTOP,
LEHTPaToP, BHOPOCHTO U
MPOTEKTOP, JIp. OCHACTKa
TaneBas
cucreMa
Jp. OCHACTKa
Yem HEOOX0ANMO CxopocTHOit 3aBucumocts | ['myOuHOI
PYKOBOJICTBOBATHCS npu | [IponopuuoHansHOCTH XapaKkTepuCTH | 10 Tepemnajga | CKBaKUHBI
BBIOOpE HapaMeTpoB | 10 YacTOTHI BPAaLIeHUsI K | KOW 110 JIaBJICHUSI HA | OCJIOXKHEHHUS
pexuma Oypenust B3J? pacxony OypoBoro JIaBJICHUIO JIBUTaTeNe OT | MH.
pacTBopa. MOMEHTa Ha
Baxy B3/1.
DyHKIUH OypuibHO# | Jlng cmycka u momsema | Jlna Jns 3akauku | Kanasn, no
KOJIOHHBI TIPH KPEMJIEHUH | JOJIOTa, 3a00HHBIX MOATOTOBKH U TIPOJIaBKU B | KOTOPOMY
CKBaKUH JBHUTATENCH, I CTBOJIA K IacT OCYIIECTBIISIC
MIPOITyCKa CKBAKHHHBIX | KPETUICHUIO, TaMIIOHUPYIO | TCS CIIYCK H
KOHTPOJILHO- JUIS CITyCKa M | IIUX MOZBEM
U3MEPUTCIIBHBIX YCTaHOBKHU MaTepualiosB, KOJOHKOBOM
puOOpOB, MPOPAOOTKU | CEKIHi JUIsl CITycKa M | TpyOBI
CTBOJIA, OCYIIIECTBIICHUA | OOCaIHBIX YCTaHOBKH
MIPOMEKYTOYHBIX KOJIOHH, MaKepoB, IS
IIPOMBIBOK C IICJIBIO XBOCTOBHKOB, CITyCKa 1
yAaJCHuA MJIaMOBBIX JICTYUCK, YCTaHOBKHU
po0oK U 1p. LIEMEHTHUPOBA | MEpEKpHIBATE
HUSI CKBOKUH | JIEH C IIETBI0
C LIEJIBIO N30JLIINHT
3aKpeIUIeHus | 30H
o0caTHbIX MOTJIOIIEHUH
KOJIOHH B , JUIA CITyCKa
CTBOJIE JIOBUJILHOTO
CKBA>XHUHBI U HHCTPYMCEHTA
pa3o0IeHus 1 paboTHI C
IJIaCTOB HUM
JMcuMnIHHAPHBIA MOaYyJIb 6.2.

[K-27 Haubosnee Y napHsIi Bypenne TypOMHHBIN PoTopHsIii
pacmpocTpaHeHHbIH cmoco0 anekTpodypa 3200 HBIMU
Oypenus MH JIBUTATEISIMH
Uro Brmowaer B cebs | CTpoUTEIhCTBO Monrax OcMmoTp M [Hounrepsanb
MPOBOJIKA CTBOJIA U | TIOXBE3THBIX ITyTeH, OypoBoii HoJaaKa HOE
KpEIUICHHE CKBAYKHHBI? JIMHUI 3JIeKTponiepesiad, | YyCTaHOBKU obopynoBan | yriryOieHne

JIMHUH CBSI3H, usl, OCHacCTKa | CTBOJIA,
TpyOOIPOBOIOB, TaJICBOM MIONHTEPBAIb
OypeHHe CKBaXHHBI Ha CHCTEMBI, HOE
BOJly, BBIDAaBHUBAHUE OypeHue u KpEIUIEHNE
TUTOIIA/IKH U OOBOJIOBKA KpeTieHue CTBOJIA U
U IIp. nrypda, pa3o0rieHue
YCTaHOBKa ITaCTOB,
HaIIpaBJIEHUsA | BCKPBITHE
u 1p. IIPOJTyKTUBHBI
X
TOPU30HTOB,
TITyOMHHBIX
HCCIIEJ0BaHN
i, cIryck U
LEMEHTHPOBA
HHUC
IKCIUTyaTaI
OHHOH

KOJIOHHBI,




COOPYKCHHE

¢wibTpa B
MPOIYKTUBHO
i yacTH
CKBa)KHHBI
Kaxue BbI 3Haere | Kpyrsamumii MOMeHT, JaBnenue, Topmo3zHOI Kpytsmuit
XapaKTEePUCTHKU MaKCHMallbHas HMITYJIbC MOMEHT MOMEHT
Typ60Oypa? MOIITHOCTH, TOPMO3HOM
MOMEHT, 4acToTa
Bpamienus, KI1/]
Bpamaercs nau  Oypuibnas | [da Her Wnorna Ecmmn
KOJIOHHa  TNpH  OypeHHH nojaercs
potopom? IIPOMBIBOYHA
s AKUJIKOCTh
Jaiire omnpeseneHue | JTO OTHOLIEHUE OTtHoIEHNE Her 910
KOMMEpYECKOM  CKOpOCTU | MPOXOJKHU Ha JA0JIOTO K | JUIMHBI MIPAaBUIBHOTO | OTHOIIEHUE
Oypennus MIPOJIOIKUTENEHOCTH CTBOJIA K OTBETa JUTHHBI
MEXaHHIECKOTO MPOJIOIKUTE CTBOJIA
pa3pyLIEHHUs TOPHOH BHOCTH CKB&)KHHBI K
MIOpOABI Ha 3a00€ min MEXaHUYECKO KaJIeHIapHOM
BPEMEHH TPOXOIKH ro Y BpEMEHH OT
OTAENBHOTO UHTEPBala | pa3pyIICHHS Havaia
(m/9) MOJITOTOBUTE
JBHBIX paboT
K OypeHHI0
JI0 cllauu
CKBa)XMHBI B
IKCIUTyaTaIu
10 (M/ CT. Mec)
[IK-28 Uro HazpIBaeTcs IIAacTOBBIM | JlaBleHme Quonaa lopuzonrans | Beprukanbha | JlaBnenue
JaBiIeHUEM? Has o ¢urona,
COCTaBIAAIONIA | COCTaBisAtoNy | KOTOPBIM
q ast HACBIIICHBI
MIOPHCTHIC
_ TOpHBIE
j:P v P - mz MOPO/IBI
pyz
Yacrora Bpamenust ponora | 250-800 o6/muH 60-90 06/Muu | 90-250 250 — 450
TP POTOPHOM OypeHUu? 00/MuH 00/MUH
YewMm perynmpyercs Harpy3ka | Becom OypuibpHOTO VBT YacroToit TaneBoii
Ha noJsioro Pn? MHCTPYMEHTA BpalIeHHs CHCTEeMOMH
3aBUCUMOCTh Mexny | ObpaTHO Uem MeHbLIE [Ipsamo 3aBUCHUT OT
KPYTSIIMM MOMEHTOM K | IPOHNOPLIHOHAIBHO U P tem MPOIOPIHOH | TOAAYH
JOJIOTY " CKOPOCTBIO | YE€EM OoJiblie Harpyska 00JIbIIEe aJIbHO 6yp030r0
BpallleHus Baja TypboOypa? | Ha J1010TO, TEM MEHBLIE | yacroTa pactBOpa
4acToTa BPAIICHUSA BpAIICHHS
Jonota
Uro Has3biBaeTcs | [JlaBieHue ¢uronaa l'opuzonrans | BeptukansHa | JlaBneHue
re0CTaTHUECKUM WA Hast s ¢urona,
IIOJIHBIM TOPHBIM COCTAaBJISIOIIA COCTAaBJISION] KOTOPBIM
JaBieHueM? q ast HACBHIIIEHBI
MIOPHUCTHIE
— TOPHBIC
jp i pP= P9z HOI}))O,Z[LI
gz
IK-29 Uro comepxur B cebe | Kparkue cBenenus o Caenenus o CaeneHus o IIpumepHsble
Te0JI0TO-TeXHUIECKUH Te0JIOTUIECKUX BO3MOJKHBIX reoJIOrn4ecKk | CBEICHHS O
Hapsazn (THT)? YCIIOBUSX NIPOBOJKU U OCIOXKHEHHSIX | yx ycaoBuaX | MPOCKTHOM
COCTaBa MopoJ , nposoxku u | I1yOHHE,
BOSHUKAIOIIH | o pann LENu U
X B Ipoliecce crocobe




J00bIYN HOpOJ, OypeHus,
HedTH KOHCTPYKLIUH
BO3MOXHBIX | CKBasKHHDI,
OCJIOXKHCHHH, | GynoBoit
0 MPOEKTHOH | yeramosky,
riybuHe, pexnMe
Heim u Oypenus
crocobe
OypeHwus,
KOHCTPYKIIUH
CKBa)KUHBI,
OypoBoii
YCTaHOBKH,
pexnMe
OypeHus
Haznauenme  monmor  mus | Jlns paciupenus Kannbposkun | Otbopa Pa30ypuBanu
CIICIMAIIHBIX 1IeNIeit: KepHa s MeTaJuia 1
T
IIpu [IOMOILLIH Kakux | MHnukarop Beca, [MpuGopsr s | Komrurekr WNunukatopHa
npuOOPOB  OCYIIECTBIACTCA | MAHOMETP, TAXOMETPA + | M3MEPEHUS WHIUKAaTOpa | 5 AMarpamma
TEKyIIMH  KOHTPOIb  3a | MpUOOpPHI I MEXaHHYECKO | Beca
napaMeTpamu PSXUMa | ONpEIeNICHHs CBOIMCTB it ckopocTH
Oypenusi. OypoBoro pacTBopa MPOXOAKH.
Tumbl 00camHBIX TPYO? TBIIB, TO, cBapHbIe OTTM , TBO, TBO - 4,5,
6e3MydTOBBHIE. OTTI, TBO- | cBapHbIe TBHK
4,5 ceapupie | TBBK, OTM | ,OIUTT
Uro TpedyeTcs st | YBenuuuBath P mpu YMeHb1IaTh YacToTta 3aMeHUTh
XOPOIIHX nokasaresell | OypeHuH B TBEPIBIX Pn npu BpalleHHs YHCIIO
paboTsl JI0JIOTa IIpH | TIOPOJ ax OypeHuu B Oyzner CTyIICHEH B
O6ypeHuu Typ606ypom? TBEPJIBIX YMEHbBIIATEC | TypOMHHOU
opoJ S WITH CEeKIIMU
YBEIMYHBAT
CsB
3aBUCHMOCTH
OT Harpy3Kku

6.3.2. JlaGopaTopHbie paGoThI

6.3.2.1.1lopsook nposedenus

JlabopaTopHbie paOOThI BBIMOIHSIIOTCA 00YUYAIOIIUMHUCS CaMOCTOATEILHO BO BpeMs
ayIUTOPHBIX 3aHATHH, B Y4YEOHOW ayquUTOPUM, OCHAIEHHON COOTBETCTBYIOIIUM
obopynoBanueM. OOydgaronuecss MPOBOJAT YUEOHBIE IKCIIEPUMEHTHI U TPEHHUPYIOTCS B
MPUMEHEHUU  TMPAKTUKO-OPUEHTHUPOBAHHBIX  TEXHOJIOTHUH. I[To  3aBepuieHuro
71a60paTOPHBIX MCCIICIOBAHUHN MTPOBOIUTCSA 3aIIUTa JIA00PAaTOPHBIX PaboT. OlleHUBaIOTCA
3HaHHE MaTepralia 1 YMEHHE IPUMEHSTh €ro Ha MIPaKTUKE, YMEHHS U HaBBIKHU 110 paboTe
c o00opyJOBaHHMEM B COOTBETCTBYIOIIEH MpeaMeTHol oOnactu.  OTBET CTyJeHTa
OIICHUBAETCS TIPETIOIaBaTeIEM B COOTBETCTBUH C YCTAHOBJICHHBIMH KPUTCPUSIMH.

6.3.2.2. Kpumepuu oyenusanus

bannel B uatepBaiie 86-100% oT MakCUMaNbHBIX CTAaBATCS (MaKCUMAJIbHBIN Oas1 Mo
Ka)XJ101 J1TabopaTtopHOit paboTe MpUBEIEH B 1. 6.4), eciii 00yJaromumMcs:

- 00OpyIOBaHUE W METOMBI WCIIOJIb30BaHbI MPABHIIBHO, MPOSBICHA MPOIABUHYTAs
TeOpeTHYecKasi MOJATOTOBKA, HEOOXOJMMbIE HABBIKM M yYMEHHS IOJHOCTHIO OCBOCHBI.
Pesynbrat mabopatopHoil pabOTHI OJHOCTHIO COOTBETCTBYET €€ LIETISIM.

bannet B uatepsaine 71-85% OT MaKCHMAaJIbHBIX CTABSITCS, €CIIH 00YUYAIOIIUMCS:



- 000py/lOBaHME U METOJbl MCIOJIb30BaHBI B OCHOBHOM IPAaBWJIBHO, MPOSBIICHA
CpelHssl TeopeTHYecKas MOArOTOBKA, HEOOXOJUMbIE€ HABBIKM W YMEHHS B OCHOBHOM
OCBOEHBI, pe3yJIbTaT J1a00paTOPHOI pabOThl B OCHOBHOM COOTBETCTBYET €€ LIETISIM.

bannet B untepsane 55-70% oT MaKCUMaJIbHBIX CTaBSITCS, €CIIM 00YYaIOIUNACS:

- 000pylOBaHME U METOAbl YACTUYHO HCIIOJIb30BAaHbI MPABHIIBHO, MPOSBIICHA
0a3oBasi TeOpeTHYECKasi IMOJArOTOBKA, HEOOXOJMMBbIE HAaBBIKM W YMEHHUS YaCTUYHO
ocBoeHBI. Pe3ynbrat 1ab0opatopHoil pabOThl YACTHYHO COOTBETCTBYET €€ LENISIM.

bamner B uaTepBane 0-54% oT MakCUMaJIbHBIX CTaBATCS, €CIIM 00yJarOIIUMCS:

- o0opymoBaHWE€ W  METONIBl  HWCIOJL30BAaHBl  HEMPABWIHHO, IPOSBIICHA
HEY/IOBJICTBOPUTEIIbHAST TEOPETHYECKAsT MOATOTOBKA, HEOOXOAMMBIC HABBIKM M YMCHUS
HE OCBOEHBI, pe3yJIbTaT Ja00PaTOPHOI pabOThI HE COOTBETCTBYET €€ IICIISM.

6.3.2.3.Coodepoicanue oyenouno2o cpedcmasa

3aaHus ¥ BOMPOCHI K 3alIUTE Ja00paTOPHBIX PadoT:

JlaGopaTopHnasi padora Nel. Tpenaxxep uMutraTop OypeHusi.

[Ipu paboTe ¢ TpeHaxepoM 00yHaroluics U3y4yaeT Ha3eMHOe 000py0BaHuE,
BU3yaJIM3allisl KOTOPOTO TMPEACTAaBISET HHTEpPEC MJisi TOHMMAaHHS U3y4aeMbIX
TEXHOJIOTMYECKUX TIPOIIECCOB, a Takke B pa3pe3e CKBaxuHbl. OOyuaromuiics
BBICTpPANBAET IpaUKu TEXHOJOTUYECKHUX MapaMeTPOB XapaKTEPU3YIOIINX COCTOSIHHUE
MOJICNIA, OPUEHTHUPYEMYIO Ha XOJI BBIMOJHEHUS M PETYJIUPOBAHUS AHOMAJIbHBIX
CUTYaIIMi B TIpoIiecce OypeHUsI.

BapuanTsl 3agqaHuii:

Monens Oypenus

Monuens CITIO

Mogenb riaymeHus

Mojenb HEMEHTUPOBAHUS

IloHbII MepevyeHb MoIeJIeii IpeacTaBiaen: Pykosoocmeo noavzosamens AMT-231
[Tpumep monenu OypeHus

| || BEC HA KPHIKEL e
il i s

YAETOTA BPAULEHNA 40NOTA

MAETOTA BFAULENNA FOTOPA

MOMEHT HA POTOPE

MEXAHHNESKAR EKOPOETE
|| YPOBERD #-PA B EKBANHHE

150 0 000y 150

(SR (aa) as) JIE)

Bomnpocs! k 3ammre (komnerenuuu [1K 27 TTIK 28 TIK 29)

1.Ha3oBuTe OCHOBHBIE 3JIEMEHTHI HA3EMHOT'O 00OPYI0BAHUS.
2 IlocnenoBarensHocTh BoimosHeHUs CI1O.



3.0OcHOBHBIE TTapaMeTPhl pekuMa OypeHus.

4 TpeboBanus 6e3omacHoctu npu CITIO

5.HaznaueHue 351eMeHTOB OYpOBOT0 000PYI0BaHMS.

6.[TocinenoBatenbHOCTh OypeHUs! CKBAKHH.

OCHOBHBIE TEOPETUYECKUE TTOJIOKEHHUS, TTOCIEI0BATEIILHOCTD BBIMOIHEHUSI Pa0OTHI,
METO/IMKa, TMpaBwia oO(OPMIICHUS U BapUAHTBl HWHIUMBUIYAJIbHBIX 3aJaHUil 1O
nabopaToOpHBIM pabOTaM ONMMCAHBI B 1a0OPATOPHOM MPAKTHKYME:

Xysuna JIB., Conosves B.A. Texuonoeus Oypenus He@msaHbIX U 2A308bIX
ckeadxcun. Memoouueckue yKazaHusi no 6bINOJIHEHUIO 1AOOPAMOPHLIX pabom no
oucyuniune « Texnonozuss OypeHus HepmAHLIX U 2A308bIX CKEANCUHY Ol OAKANABPO8
nanpasnenus 21.03.01 «Hegpmeeazosoe deno» no npogunio «bypenue negpmsanwix u
2a308bIX CKBAJCUH» OYHOU U 3A04HOU (hopm o0OyueHus — AlbMemvesck:
Anvmemuesckuti cocyoapcmeeHublil Hepmsanou uncmumym, 2017.

6.3.3. [IpakTuyeckue 3a1aun

6.3.3.1. [lopsioox nposederust

BrinosHeHne MpakTUYECKUX 3a/1a4 OCYIIECTBISETCS CTYAEHTaMH HA MPAKTUYECKHUX
3aHATUAX M CAMOCTOATENIBHO C HMCHOJIb30BAHHEM JIEKIIMOHHOTO MaTepuana, a TakKkKe
MAaTEpUAJIOB M3 CIHMCKA PEKOMEHJAOBAaHHOM OCHOBHOM WM JONOJHUTENBHOM JINTEPATYPBHI,
y4eOHO-METOIMUECKUX U3JIaHUN 1 HOPMATUBHO-TIPABOBBIX UCTOYHUKOB. OTBET CTYyJIEHTa
OLICHUBAETCS IPENOJaBATEIEM B COOTBETCTBUU C YCTAHOBJICHHBIMU KPUTEPUSAMH.

6.3.3.2. Kpumepuu oyenueanus

bamner B untepBane 86-100% ot MakcuManbHbIX (MaKCUMaJIbHBINA OaJlj1 IPUBEICH B
1. 6.4) cTaBsATCS, €CIIM 00YUaAIOIIUNCS:

- yMeeT pa30uparTh albTEPHATHBHBIC BapHaHTbl PELICHUS MPAKTHUYECKUX 3a]ad,
Pa3BUTHl HABBIKM KPUTHYECKOTO aHaiIW3a MpoOJeM, NpEeIaraet HOBBIE PEIICHUS B
paMKax IOCTaBJICHHOM 3a/1a4H.

bannet B uatepsane 71-85% oT MaKCUMaJIbHBIX CTaBSITCS, €CIIM O0YYAIOIUNACS:

- TI0Ka3aJl YMEHUE CAMOCTOSITEIbHO PELIATh KOHKPETHBIE MPAKTUYECKUE 3aa4H, HO
JOMYCTUJI HEKPUTUYHBIE HETOYHOCTH U JI0KA3aTEJIbCTBA B OTBETE U PEILLICHUH.

bannet B uatepsane 55-70% oT MaKCUMAaJIbHBIX CTaBSITCS, €CIIM 00YYAIOIUNACS:

- B COCTOSIHMM pEIIaTh 3aJa4yd B COOTBETCTBUM C 33JIaHHBIM aJTOPUTMOM, OJIHAKO
JOIYCKAET psAJ OLIMOOK NpPH pelIeHUuEe KOHKPETHOM MPaKTHYECKOW 3aJaud U3 4ucia
MPEAYCMOTPEHHBIX pabouel MporpaMMon TUCUUTLITUHBI.

bamnner B untepBane 0-54% oT MakCUMAaJIbHBIX CTaBATCS, €CJIU 00YUYarOITUNCS:

- JIOMyCKaeT rpyObie OMMOKU B PEIICHUN TUMOBBIX MPAKTUYECKUX 3a]a4 (HEYMEHHE
C TIOMOUIBIO MPENOAABATENS MOTYUYUTh MPABUIILHOE PElIEHUE KOHKPETHOM MPAaKTUUYECKOM
3a/layy U3 YUCIia MPeayCMOTPEHHBIX paboydeil mporpaMMoi AUCIMIIUHBI).

6.3.3.3. Cooeporcarue oyeHouH020 cpeocmaea

[Tpumep 3agaun 1151 onieHKH chopMupoBaHHOCTH KommieTeHIuu [1K-28.

3aganue:

1. Pacnincarh KOHCTPYKLHIO CKBaKHUHBI O 3aKperuieHHoMy ['TH;

2. YKa3arh NpUMEHSIEMbIE B KOHCTPYKIMUA CKBAXXMHBI KOJOHHBI. Omucath uUx
Pa3MEepHOCTH, TITyOMHY CITyCKa M MpeHA3HAUYCHNUE;



3. OTBeTUTH HA KOHTPOJIBHBIC BOIIPOCHI.

KonTpoabubie Bonpocsl. (ITK-27, ITK-28, ITK-29)

1. YUto Ha3bIBaeTCS CKBAKUHOM?

2. HazoBuTe 371€MEHThI CKBa>KHUHBI.

3. [1o xakuM npu3HAKaM KIACCU(PUIUPYIOTCS CKBAXKUHBI?

4. JInst uero OypsTCs CTPYKTYPHO-IIOMCKOBBIE CKBAKHHBI?

5. nst yero OypsiTcst pa3BeJOYHbIE CKBAXKUHBI?

6. [{nst yero OypsITcst cCrieMaIbHbIE CKBAXKUHBI?

7. YTO BXOJUT B COCTaB NPOMEKYTOUYHBIX KOJIOHH?

8. Uto u3 ceds mpeICTaBISAIOT CIUIONIHBIE, TTOTAWHBIEC KOJIOHHBI?

[ToHBI KOMIUIEKT MPAKTHYECKHUX 3a7a4 M0 TeMaM IUCIUTLINHBI TPEICTABICH B
PaKTUKyME:

Xysuna JLB., llatixymounosa A.®., Conosvés B.A. «Texnonocus oOypenus
HemAHbIX U 2a308bIX CKBAMNCUHY». Memoouueckue yKazawus no NPOBEOEeHUIO
NPAKmMu4ecKux 3auamuti no oucyuniune « Texrnonocus 6ypenus He(hmaHvIX U 2A308bIX
ckeadicuny ons baxanaspos Hanpasienusa 21.03.01 «Hegpmeeazosoe deno» npoguna

«bypenue negpmanvix u 2azo8vix cKeaxMcuwy» 6cex gopm obyuenus , Anbmemuesck,
ATHH 2017.

6.3.4. KypcoBoii npoekTt
6.3.4.1. [lopsiook nposederusi

Brinonnenue KypCOBOTO IpOEKTa OCYILECTBIISAETCS 00y4aromuMucs
CaMOCTOSITEJIBHO B TEYEHHE CEMECTpa, BKIIOYAaeT B ce0s TIpaUyecKyr0 4YacTb U
pPacyeTHO-IIOSICHUTEIbHYIO 3aIHCKY. Hanpasnen Ha (dbopmHpoBaHue

obmenpodeccuoHaNbHBIX W TMPOGECCHOHANBHBIX KoMIleTeHIui. Ilo 3aBeprieHuto
KypCOBOIO TMPOEKTa MPOBOAUTCS e€ro 3amura. OTBET CTyJeHTa OLEHHUBAETCA
MpEnoaaBaTesieM B COOTBETCTBUM C YCTAHOBJICHHBIMU KPUTEPUSIMHU.

6.3.4.2. Kpumepuu oyenusanus

bannet B untepsane 86-100 cTaBsTcs, eciau 00y4darOmuiics:

- JIEMOHCTPHUPYET MPOJBUHYTHIM YpPOBEHb BIAJCHUS 3HAHUSMU, YMEHUAMH H
HaBBIKAMU COOTBETCTBYIOIIUX KOMIIETEHIIMH, YTO MO3BOJISIET €My pellaTh MUPOKUM KPyT
HETUIOBBIX 3a/1a4 JTUCIUIUINHBI,

- J1aJl YeTK1Ee, 00OCHOBAHHBIC U MOJHBIE OTBETHI HA BOMPOCHI IIPH 3aILUTE KYPCOBOTO
MPOEKTa, TMPOSBUI TOTOBHOCTh K JINCKYCCHUU, BBICOKHW YpOBEHb  BIIAJICHUS
c(hOpPMUPOBAHHBIMU 3HAHUSAMH, YMEHUSIMH M HaBBIKAMH, TOJHOCTHIO M JOXOIYUBO
W3JIOKUJT dTambl pelieHus 3ajiad, 4eTKo CchOpMYJIUpPOBANl Pe3yJbTaThl M JOKa3al HX
BBICOKYIO 3HAUYUMOCTh, TMPOSIBIJI BBICOKYIO DSPYIUIIUI0 W CBOOOJHOE BJIAJICHUE
MaTepualioM KypCOBOI'O MPOEKTA.

bannet B uatepsane 71-85 craBarcs, eciu o0yqaronuiics:

- OTBETHJI Ha BONPOCHI MPEUMYIIECTBEHHO MPaBUIbHO, HO HEJOCTATOYHO YETKO,
YpOBEHb BIaJieHUs CHOPMHUPOBAHHBIMU 3HAHUSAMH, YMEHUSMHA W HaBBIKAMU CPEIHUH,
chOpMyTUPOBAHHBIC 3aJa4M HW3JIOKEHBI C HEKOTOPHIMH TOTPEIIHOCTSIMH, BIIAJCHUE
MaTepHaoM KypCOBOTO MPOEKTA JJOCTATOYHO CBOOOTHOE.


http://10.1.19.5/projects/elibrary/index.php?page=search&search_text=Хузина%20Л.Б.&search_where=author&search_type=0
http://10.1.19.5/projects/elibrary/index.php?page=search&search_text=Шайхутдинова%20А.Ф.&search_where=author&search_type=0
http://10.1.19.5/projects/elibrary/index.php?page=search&search_text=Соловьёв%20В.А.&search_where=author&search_type=0

banner B unTepBane 55-70 craBsaTcs, eciu 00y4YaroIIHics:

- OTBETUJI Ha BOMIPOCHI HE B MOJIHOM 00bEME, HA HEKOTOPHIE BOIIPOCHI OTBET HE A,
POJEMOHCTPUPOBAJT YPOBEHb BJIAJCHHS 3HAHUSIMH, YMEHUSAMH U HaBbIKAMU Oa30BBIH,
UMEIOTCA 3aMETHBIE IIOTPEIIHOCTH B CTPYKTYpE KYpCOBOIO MPOEKTa, BIAICHUE
MaTepHaIOM KypCOBOIO MPOEKTa HE BIIOJIHE CBOOOIHOE, HO JOCTATOYHOE.

bannsl B untepBane 0-54 craBarcs:

- B Clly4ae, €clii Ha OOJIBIIYI0 YacThb BOIPOCOB M 3aMEYaHHM OTBETHI HE ObLIN
MOJIyYeHbI, TMOO OHM TOKa3aj TMOJHYI0 HEKOMIIETEHTHOCTh OOYyYaroIlerocsi mo TeMme
KYpCOBOT'O MPOEKTa, BBI3BIBAIOIME COMHEHHUE B CAMOCTOSITEJIbHOM BBIIOJIHEHUU
KYpCOBOTO TMPOEKTa, HEYJOBICTBOPUTEIHLHOE BIIAJICHUE IOJIYUYCHHBIMU 3HAHUSIMU,
YMEHHSIMU U HaBBIKAMH (KOMIIETEHIIMM HE OCBOEHBI).

6.3.4.3. Cooeporcarue oyernournoco cpedocmaa

[IpumepHbIE TEMBI KypCOBOTO MPOEKTA

1. Pa3zpaboTka TeXHOJOTMH OypeHHs BEPTUKAIBbHOM CKBa)KMHBI HA KOHKPETHOM
IUIONIAIM C HW3BECTHBIMH XapaKTEPUCTUKAMH 30H OCJIOXHEHHA TpH 3aJaHHOM
peXHMe.

2. Pa3pabotka TexHomornu OypeHHsI HAKJIOHHON CKBa)XMHBI Ha KOHKPETHOMN
IUIOUIA/IM TIPU 33JIJaHHBIX CMEILEHUAX 320051 OTHOCUTEIBHO YCThs U PEXKUMa OypeHHUsL.

IIpuMepHBINA BaPpUAHT 3aJaHUS HA KYPCOBOM NPOEKT:

MunucrepcTBo 00pa3oBaHus U HayKu pecny0mkn Tatapcran
I'ocynapcrBenHoe o0pa3oBare/ibHOE YUPeKACHUE BbICIICT0 00pa30BaHuUs
AJIBMETBEBCKUH rOCy1apCTBEHHBIN HE(PTAHOM HHCTUTYT

Kadenpa «bypenue HepTSHBIX 1 Ta30BbIX CKBAKUHY

3AJJAHUE
HA KYPCOBOMU ITPOEKT

0o AMCIMIIJINHE: «TexHogorus ﬁypeHm[ He(l)TﬂHI)IX H ra3oBbIX CKBaKMH»

CTYZIEHTY TpPYIIIbI:

Tema: IIpoekT TexHoJIOrMM OypeHHUs] TOPHM30HTAJIBHON CKBAaKMHbI
riayounoi 1803 m na Ilammiickuii ropu3oHT POMalIKHHCKOT0 MeCTOPOKIACHUSA



wiomaau. Ha3HadyeHue CcKBaxkuMHbl - OJIKcmiayatanus. Cnocod Oypenust
BpalaTeJbHbIi. [{naMeTp IKCIIIyaTAIMOHHOM KOJIOHHBI (XBOCTOBHKA) 168 MMm.

VcxonHble TaHHBIE:

[Inomans:

Ha3nauyeHne CKBa)KMHBI: DKCILIyaTaIlUs
[TpoexTHas riryonHa: 1803 M.

Bun mpoduiist: ropu3oHTaIbHASI CKBaKWHA

COIEPXXAHUE

PACUETHO-TIOSICHUTEJIbHON 3ATTMCKMU:

Beenenue

1.McxonHble naHHbIE

2.I'eosioro-TeXHUYECKUE YCI0BUs OypeHus

3. KoHCTpyKIIUSI CKBaKUHBI

4. Beibop criocoba Oypenust

5. Pacuer nmapameTpoB pexxuma OypeHus

6. Be1b6op u pacueT OypuiIbHOU KOJOHHBI

7. I'mapaBnnyeckas nporpamma OypeHus Ui OJHOTO U3 UHTEPBAJIOB

['paduyeckue npuIOKEHUS:

1. I'eosioro — rexuuyeckuit Hapsg — (popmar Al).

2. Yeprexk KOMIIOHOBKM HH3a OypHUJIBbHOH KOJIOHHBI WJIH OypOBOTO
o0opynoBanus — (popmat Al) u cneunduxanus.

Cpoxk 3allUTHI MIPOEKTA Jo:

PykoBoaurens IIPOEKTA:

3aaHne K UCTIOJTHEHUIO PUHSIT:
CryneHnr

Iloanwuce, yncno

IIepeyens rpaguueckoro marepuasia:

1. 'eonoro — Texunueckuit Hapsn — (popmat Al).

2. UepTexx KOMIIOHOBKY HHU3a OYPHIIBHOW KOJIOHHBI UJIM OYpOBOTO 000PYIOBaHUS —
(bopmar A1) u cienmdpukanms.

[IpuMepHbIE BOMPOCHI K 3aIIUTE KypPCOBOTO MPOEKTA:



No [TpumepHBIE BOIIPOCHI K 3aIIUTE KYPCOBOTO MTPOCKTA [1K-27 I1K-28 I1K-29

1. | Ha3oBuTE 3JIEMEHTBI KOHCTPYKITUH CKBKUHBI. + +

2. | [TapameTpbl peskuMa OypeHHUs TPU BCKPBHITUH +
IPOJYKTUBHOI'O TOPU30HTA.

3. | Tunbl 3a00MHBIX IBUTATENEH +
4. | YcnoBus BIOOpa pacxoaa OypoBOro pactBopa +
5. | KomnoHoBka HHU3a OypHIBHOW KOJOHHBI IPH +

OypeHuu 1oJ1 KOHJIYKTOP.

KypcoBoli mpOEKT BBINONHSAETCA IO HWHAWBHUIYAJIbHOMY 3aJaHUI0 U
MPEACTABISIET COOOM TEXHUYECKUM MPOEKT C JOTUYECKU CBSI3aHHBIMU MEXIY COOOM
gacTsaMH. TpeOoBaHUS TI0 BBIMOJHEHUIO KYpPCOBOTO TIPOEKTa MPUBEJCHHI B
METOJUYECKUX YKA3aHUSIX.

TpeboBanusa Kk 0)OPMIICHUIO U BBHIMOJHEHHUIO PACUETHO-TIOSCHUTEIHHON 3alUCKH,
YepTekKEH, a TaKKE BAPHWAHTBHI 3aJaHUM Ha KypCOBOM IIPOEKT IIPUBEICHBI B
METOJUYECKUX YKA3aHUSIX:

Xysuna JLbB., @ausyniun B.A., Ciusuenko A.D., Conosvée B.A. «Texnonocus
Oypenuss HepmaHbIX U 2a308bIX CKeaMCUH» Memoouueckue yKazanus no 8bINOJIHEHUIO
KYpCco8o2o npoekma no oucyuniure «Texnonozcus OypeHus HepmMAHbIX U 2aA308bIX
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4.5. 3auer

llopsook nposedenus

Tun 3amaHus — BONPOCHI K 3adeTy. Bompochl K 3a4yeTy BBIIAIOTCS CTYyJICHTaM
3apanee. CTyIeHT JOJDKEH JaTh IMOJIHBbIM, pa3BEpPHYTbIH M OOOCHOBAaHHBIA OTBET Ha
COOTBETCTBYIOIIMI Bompoc B ycTHOM ¢dopme. OTBeT 0Oydaromierocs OIEHUBACTCS
nperojaBaTesieM B COOTBETCTBHH C YCTAHOBJICHHBIMU KPUTCPUSAMHU.

Kpumepuu oyenusanus

Il nonyuenus 3auema cmyoeHma Heobxooumo Habpame He mMeHee 35 0ANI08 NO
pe3yibmamam cemecmposblX MeKYWUX U NPOMe’CYMOUHbIX KOHMpOael 3HAHUU npu
VC08UU U3YUeHUsT 8CeX OUCYUNTUHAPHBIX MOOyael (MOOYIb cuumaemcs u3y4eHHviM
eciu cmyoeHm Haopan no umozam MooyJs HeobXo0umMoe MUHUMAIbHOE KOAUYeCmeo
bannos)

Cooeporcanue oyeHouUH020 cpedcmaa
4.5.1. [IpumMepHBI€ BOIIPOCHI K 3a4ETY:
5 cemecTp

Ne n/m [TpriMepHbIe BONPOCHI K IK3aMEHY I1K-27 | TIK-28 | T1K-29

1. | 3naueHue OypoBbIX pabOT B HeTera3o00bIBaIOIICH +
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U IPYTUX OTPACTISX.

2. | [lonsiTve 0 CKBaXXHMHE, €€ DJIEMEHTAX, KOHCTPYKIIHH. +

3. | CoBpeMeHHBIE CIIOCOOBI OypeHusi. +

4. DH3UKO-MEXaHNYECKUE CBOMCTBA TOPHBIX MOPO/I. +

5. | Knaccudukarms MOPOI0PA3PYIIAIOIIETO +
HHCTPYMEHTA 110 HAa3HAYCHHUIO M 110 XapakTepy
BO3JICHCTBHUS Ha TOPHBIC TTOPOJIBI.

6. | 3akoHOMepHOCTH PAabOTHI  TOPOJOPA3PYIIAIOIIECTO
MHCTPYMEHTA.

7. | [TapameTpbl pexuMa OYpEeHUS M KPUTCPUU €0 +
3 PEKTUBHOCTH.

8. | [IpuHuuOBI  pa3gelacHHs pas3pe3a Ha  Iadkd +
(Denopona).

9. | IloHsTHE O IMKJIE CTPOUTEIHCTBA CKBAKUHBI U €TO
CTPYKTYpE.

10. | Pa3genenue paspe3a MECTOPOXKICHHS Ha IMayKu
MIPUMEPHO OJMHAKOBOM OypuMocTu. bypumocTthb

11. | Kommepueckast ckopocTb. L[uK10Bast CKOPOCTb.

12, | TexHOJOTHYECKUE TIOKA3aTEIN PA0OTHI J0JI0Ta

13. | OCHOBBI MEXaHUKH TOPHBIX MOpoj. I'eonoruyeckue
XapaKTePUCTHKHU TOPHBIX TTOPOJT

14. | YcnoBus BeIOOpa pacxoja OypoBOro pacTBopa. +

15. | XapakTepuCTUKH CTPOCHHUS TOPHBIX TIOPOJ +

16. | Pexxumbl OypeHHST B 3aBHCHUMOCTH OT YacCTOThI
BpaIleHusl.

17. | KaTeropuu CIUIOIIHOCTH.

18. | [lapametpsr pexxuma pabotel monoTta. OceBas Harpy3ka Ha
JOJIOTO.

19. | OpraHoreHHbIe TOPOIBI.

20. | PexxumnHas mauka. ONTHUMAaNbHBIA M CHEIHATBHBIA PEKUMBI
OypeHus

21. | O6;1oMoUYHBIE OCAIOUHBIE TOPHBIE TOPOJIBI

22. | MexaHn4ecKHe CBOMCTBA TBEPAOIO Tea.

23. | PexxuMm Oypenus TIyOOKHMX CKBaKuH. IloHsTHE O
pexume OypeHusl.

24. | Moaenu TBEPAbIX TEIL.

25. | TpeboBaHHUs K IPOM3BOJCTBY OYPOBBIX padOT.

26. | O0o61IeHHbIH 3aKk0H ['yKa.

27. | TlpaBuna oxpasnsl Tpyaa npu CITO

28. | HampspkeHHOE COCTOstHME B Touke. HopwmanbHoe +
Hanpspbkenue. KacatenpHoe HanpshkeHHe

29. | [ocnenoBatensHocTh CITO.

30. | O6G30p COBPEMEHHBIX CIIOCOOOB OypEHHSI. +

31l. | Haznauenwue portopa.

32. | Knaccudukarus COBpEMEHHBIX CITIOCOO0B OYpEeHHUsI.




33. | CocTaB MOJUCIIACTHON CUCTEMBI. +

34. | Kparkas  XapaKTEepUCTHKAa KaXIOro  Crocoda +
Oypenus. JJoCTOMHCTBA U HEAOCTATKH.

35. | OcoOeHHOCTH BpAIIATEILHOTO OyPCHHS. +

36. | Cxema OypoBO# YCTaHOBKH JUIS BpallaTeIIbHOTO
OypeHus.

37. | Ocobennoctr ymapuoro Oypenus. Cxema ymaapHO- +

KaHATHOTO OypeHus.

38. | KomMmepueckast CKOPOCTb.

39. | [TukioBast CKOpPOCTb

40. | MexaHHYECKHIA CIIOCO0 pa3pyHIICHHs TOPHBIX TOPO,T +

41. | Kareropuu CILIONIHOCTH TOPHBIX ITOPOJ +

42. | TloHsATHE O IMKIEC CTPOUTEILCTBA CKBAXKUHBI U €TO +
CTPYKTYDE.

43. | TeXHHKO-DKOHOMHYECKHE  IOKa3aTenu OypeHUs +
CKBKHUH.

44. | OnpeneneHne COBMECTHMBIX HHTEPBAJIOB OYPECHHSI. +

45. | Pacu€T KOHCTPYKIIMH CKBaXKHHEI.

46. | OnpenesieHue TUaMeTpa J0JIOT U OypHIBHBIX TPYO
MIPU OCTPOCHUHN KOHCTPYKIIMH CKBAYKUHBI.

47. | Dranpl HUKIa CTPOUTEILCTBA CKBAKHUH. +

48. | Pacu€T oceBOl Harpy3Ku Ha J0JIOTO. +
49. | MexaHWYEeCKHE CBOMCTBA TOPHBIX MOPO/I.

50. | JlosoTa MCTHparoIie-peKyIIero THIa. +

4.6. DKk3aMeH

6.3.5.1. [lopsioox nposederust

Tun 3agaHust — BONPOCHI K DK3aMEHy, 3aJadd. Bompocel K 3K3aMEHY BBIIAIOTCSA
CTyAEHTaM 3apaHee. THUMOBBIE 3aJaud IPOPEIIMBAIOTCS HA NPAKTUYECKUX 3aHATHUSX.
CTyaeHT [ODKeH JaTh TIOJHBIA, pa3BEepHYTHIH W OOOCHOBAaHHBIM OTBET Ha
COOTBETCTBYIOIIMIA BOMPOC B YCTHOW (dopme, pemmTh 3amady. buier Ha sKk3aMeH
BKJIFOYAET JIBa TEOPETHUECKUX BOIMPOCA M OJHO MpaKTHUecKoe 3aaanue (3amaudy). OTBer
0oOy4JaroIerocss OIEHUBACTCS IMPEMNo/IaBaTeieM B COOTBETCTBHUU C YCTAHOBJICHHBIMH
KPUTEPUSIMHU.

6.3.5.2. Kpumepuu oyenueanus

banner B untepBane 86-100% oT MakCUMAaJIbHBIX CTaBSITCS, €CJIU 00yYarOIIHACs:

- JIEMOHCTPUPYET MPOJABUHYTHI YPOBEHb BIAJACHUS 3HAHUSIMHU, YMEHHUSIMH U
HaBBIKAMHU COOTBETCTBYIOIIMX KOMIETEHIIMH, YTO MO3BOJISIET EMY pPELIaTh ITUPOKUM KPYT
TUIMOBBIX U HETUIOBBIX 3314,

- IPOSIBUJI BBICOKYIO 3PYIUIIMIO U CBOOOHOE BIIaJIEHNE MATEPHUAIOM JUCITUTUTHHBL;



- J1aJl OTBETHI HAa BOIPOCHI YeTKKHE, 00OCHOBAHHBIE U MOJIHBIE, POSIBUI TOTOBHOCTD
K TUCKYCCHHU.

bannel B untepsane 71-85% oT MakCUMalIbHBIX CTABSITCS, €CJIM 00YYaAIOIUNACS:

- IGMOHCTPUPYET 3HAHUSI, YMEHUSI, HaBBIKH, C(OOPMUPOBAHHBIC HA CPEIHEM YPOBHE
COOTBETCTBYIOIINX KOMITETECHIIUA;

- CIIOCOOEH CaMOCTOATENIbHO BOCIPOU3BOJIUTh M MPUMEHSATH COOTBETCTBYIOIINE
3HAHMS, YMEHHS U HaBBIKM JIJIS1 PEILICHHS] THUIOBBIX 3a7a4 JUCHUIIINHBL,

- MOXET BBIMOJHATH MOMCK W HCIOJIB30BATh MOJYYCHHYI0 HH(POPMAIUIO IS
BBITIOJTHEHHSI HOBBIX TPO(ECCHOHANBHBIX ICHCTBUM;

- Jaj OTBEThl Ha BOMNPOCHI MPEUMYILIECTBEHHO IpPaBUIbHBIE, HO HEJOCTATOYHO
YETKHUE.

bannel B uaTepaine 55-70% OoT MakCUMaJIbHBIX CTABSATCS, €CIIM 00YYaOIUNACA:

- IGMOHCTPUPYET 3HAHUS, YMEHHUSI, HABBIKH, C(OOPMUPOBAHHBIE HA 0230BOM YpOBHE
COOTBETCTBYIOIINX KOMITETECHIIUA;

- YaCTUYHO, C I[OMOINBIO U3BHE (HANMpUMEp, C HCIOJIb30BAHUEM HABOJSAIIUX
BOIIPOCOB) MOKET BOCHPOM3BOAUTH U NPUMEHSATH COOTBETCTBYIOIIME 3HAHUSA, YMEHUS,
HaBBIKH;

- J1aJ1 OTBETHI Ha BOIPOCHI HE MTOJIHBIE.

bambl B uatepBaie 0-54% ot MakCHMaJbHBIX CTABSTCS, €CIIM 00YyYarOIIUNCS:

- HE OTBETWJI Ha OOJIBIIYIO YacTh BOIPOCOB;

- JEMOHCTPUPYET TOJHYI HEKOMIETEHTHOCTh B MaTepHalie AUCIUIUIMHBI, HE
CIIOCOOHOCTh CaMOCTOSITENIbHO, 0€3 TOMOILIM HW3BHE, BOCIPOU3BOJIUTH W IMPUMEHSTH
COOTBETCTBYIOIINE 3HAHUS, YMEHHSI, HABBIKH.

6.3.5.3. Codeporcanue oyeHouHo2o cpedcmaea

Ne i/m IIpuMepHBbIe BOIIPOCHI K 9K3aMEHY I1K-27 | [IK-28 | I1K-29

1. Hanbonee mnepcneKTUBHBIE HANpPaBICHUS B obnactu +
CTPOUTENIbCTBA CKBAXKHUH

2. Kparkast uctopuist OypeHHs CKBaXKHH. +

3. Omnpenenenue  ckBaxuHbl. [lapameTpbl  KOHCTPYKLUHU +
CKBa)KMHBI

4. Ha3nauenue HanpaBeHUs U KOHIYKTOpa +

5. Knaccugukanus CKkBaXHH 10 HA3HAYCHHIO +

6. [{uka cTpoWTENhCTBA CKBAKHUHBI +

7. TexHUKO-?)KOHOMHYECKHE NToKa3aTean OypeHus +

8. Cnocobel  Oypenus.  Kiaccupukauuss — cOBpeMEHHBIX +
crnoco0oB OypeHusl.

9. Mexannyeckuii criocod OypeHus. +

10. | Pexum Oypenusa. Knaccudukanuss B 3aBUCUMOCTH  OT +
94aCTOTHI BpalleHHs JI0JIOTA.

11. | [TapameTpsl peskuma OypeHHsl. +

12. | Pacxox OypoBoro pactBopa. @opMyItsl Jis ONpeIeTIcHUsI. +

13. | 3a0oifHble = ABWTaTeNd, OCHOBHBIE  XapaKTEPUCTHKH, +
TUNIOpa3Mephl U MapamMeTphl.

14. | Typ60o06ypsl, OCHOBHBIE XapaKTEPUCTHUKH. +

15. | BunrtoBble 3a0oiHble pABurarenu. IllpuHnum paboTel U +
XapaKTePUCTHKH.

16. | [IpoekT Ha CTpOMTENHCTBO CKBAKUH U TpeOOBaHHS K +




MIPOEKTHPOBAHUIO

17. OmnpezneneHre COBMECTUMbIX HHTEPBAJIOB OypeHUSI. +
18. | ®usuko-MexaHWYECKHUE CBOMCTBA TOPHBIX MOPOI. +
19. | OcHoBHBIE MOJIENIH Pa3PYIICHHS TBEPIBIX TEII. +
20. | bypunbHas kojioHHa . DYHKIUU OYpWIBHOW KOJOHHBI B +
porecce MEXaHMYECKOro OypeHusl.
21. YcnoBus paboTsl OypuIbHOW KOJIOHHBI B CKBa)KHHE. +
22. | Cneumduka pexxuma OypeHus pu 0T00pe KepHa +
23. | CocraB OypHIIbHOI KOJIOHHEI. +
24. | TpeOoBanus K OypuUJIbHOH KOJIOHHE W €€ COCTaBHBIM
HJIEMEHTaM.
25. | Cunbl, neficTByromuye Ha OypUIIBHYIO KOJIOHHY NPU OypeHUH
U pacrnpeeseHne ux 1o ee JUIMHE.
26. Pacuér OypuibHOM KOJIOHHBI Ha POYHOCTD. +
27. | OcoOeHHOCTH TEXHOJIOTHH POTOPHOTO OypeHHUs.
28. | OcoOEHHOCTH TEXHOJOIHU OypeHHs ¢ IOMOIIBI0 BUHTOBBIX
3a00MHBIX IBUTATENIEH.
29. | Ocobennoctu TEXHOJIOTHH TEXHOJIOTUH OypeHHs C
MTOMOIIBIO AJIEKTPOOYPOB.
30. | Cnenmduka TexHOIOTHH OYypeHUS C MPUMEHEHHEM T'HOKHX
TpyO (KONTIOOMHTOBOE OypeHue).
31. | OcnoxxHeHus npu OYpEeHUHN CKBaKUH. +
32. | llopogopa3zpymaronuii UHCTPYMEHT JiJ1sl OypeHUs CKBaKUH. +
33. | lllapomeunsie nonora.Tunm Bo3aelicTBus Ha mopoay. JloioTa +
HCTHUPAIOIIE -PEXKYIIET0 THIIA.
34. | OcoOeHHOCTH TEXHOJOrMH OypeHHs TpU PABHOBECUU
IABJIEHUU B CUCTEME “‘TIaCT-CKBaKUHA .
35. | OcobeHHOCTH TeXHOJIOTUHN OypeHus Ha JICTIPECCUH.
36. | Mepsl mpenynpexaeHust CaMOIPOU3BOJIIEHOTO HCKPUBIICHUS +
CKBR)KUH; HUCKPHUBJICHUE CKBa)KUH B 3aJaHHOM
HaIpaBJICHUN.
37. | DnemeHTbl  OypuibHOM  KOJOHHBLTpyObl  OypHIIbHBIE +
BeyIINE, Ha3HAYEHUE, TUTIOpa3MephI YCIIOBHOE
o003HauCHHE.
38. | 3amku K OypuiIbHBIM TpyOaM HazHau€HUE, TUIIOPA3MEpHI, +
yciioBHOE 0003HaueHue. O003HaueHus MyQpT
39. | JlerkocriaBHbIe OypWIIbHBIE TPYOBI, Ha3HAYCHHE, +
TUIIOpa3Mephl, YCIOBHOE 0003HAYCHHE
40. OnopHO-TIEHTPUPYIOIIUE AIEMEHTHI OyPUILHON KOJOHHBI. +
IleHTpaTOpHI.
41. | OcobenHoctu paboTel  OypuibHOM  KoJOHHBL.  Cxema +
JEeUCTBUS  IIEHTPOOEKHBIX CHIT u KPYTSIIEro
MOMEHTA Ha OYPWIIBHYIO KOJIOHHY
42. [IpoekTupoBaHre KOMIIOHOBOK U pacueT OypUIIbHBIX
KOJIOHH.
43. Ycnosue npounocty 11 YBT.
44, I'uapoaspoarHaMuKa HUPKYISUOHHONW CHCTEMBI.




45. | OnpeneneHne HaKJIOHHBIX WU UCKPHUBIIEHHBIX CKBAXKUH +

46. | . OcHoBHbIE baxTopsl, (reonmornueckue, +
TEXHOJIOTHYECKHE U TEXHUYECKHE)BIMSIONME  Ha
VCKPHBIICHHE CKBAXKHHBI

47. [TpocTpaHCTBEHHBIE TapaMeTPhl CKBAKHUHBI. +

NHTeHcuBHOCT UCKpUBIEHUA.Paqnyc HCKpUBIEHU,
KPUBH3HA CTBOJIA

48. HckpuBiieHrE CKBAKHH B 33JJaHHOM HaIPABJICHUH. +
TexHnueckue cpeAcTBa ynpapieHUs] HCKPUBICHUEM

49. Tune! npoduneit HanpaBieHHBIX CKBaXUH. B160OD +
npOQUIIS CKBAKHUHBI.

50. AKTYyalTbHOCTh OypeHHUst OOKOBBIX CTBOJIOB, 00JIaCTH +
npuMeHeHus. OCHOBHBIE 1esu cTpouTenberBa bC u3
CTapbIX CKBa)KUH.THUIBI OOKOBBIX CTBOJIOB.

[TpumepHbIe TUTIOBBIE 3a1aun K sk3ameny: (I[TK-27, [TIK-28, TTK-29)

1. Onpenenuts auHYy ojaHopasMepHoi koioHHbl KHBK nns potopnoro
OypeHus s co3nanus Harpy3ku Ha nonoto P,=170xH, nuamerp YBT — 178mMm, Bec
Im VBT paBen Q=156Kr, INIOTHOCTH MMPOMBIBOYHOU KUJIKOCTH L =1000kr/m>. Pacuer
BECTU C YYETOM BBITAIKUBAIOLIEH CHIIbI, KO3((ULKUEHT 3amaca MPOYHOCTU MPUHATH
k=1,15.

2. OnpenenuTp 1mojayy HacOCOB MPU LIEMEHTUPOBAHUN CKBAKUHBI JUIsl YCIIOBU:
CKOpPOCTb  BOCXOJSIIEr0 IOTOKa TaMIIOHAXKHOTO pacTBOpa B  3aTpyOHOM
npoctpanctee 0,5 m/c; nuameTp CKBakWHBI 245 MM, nuameTp o0cagHON KOJOHHBI
146mm.

3. OnpenenuThs KOIMYECTBO TAMIIOHAXKHOTO IEMEHTa, HEOOXOJUMOTO s
TIPUTOTOB/ICHHS. TAMIIOHAKHOTO PACTBOPA IUIOTHOCTBIO 1650 Kr/m°, ecim 06beMm
LIEMEHTHOTr0 pacTBopa 35 M3, BomoLieMeHTHOE oTHOIIEHuE 0,5.

4. JTaBnenue ruapopaspbiBa miaacta Ha riyoune H=2000m cocrasnsier 31Mlla.
TpeOyeTcst OLIeHUTh UHIEKC 1aBJICHUS MOTJIOIICHUS.

5. Jlns mOpuUroTOBJIEHUS HOPMAJIbLHOTO IIeMeHTHoro pactBopa (BII=0,5)
pcronb3oBaHo 10 M° mpecHoi Bompl. ONpemenuTs 06bEM  HPHTOTOBICHHOTO
LIEMEHTHOI'0 PacTBOpA.

6.Ha Oypenue ckBaxunbl rtayounodt 1000 M wucmons30BaHO 6 MOJIOT.
OnpenenuTs CPeNHIO0 TPOXOAKY Ha TOJIOTO

5.MeToauyeckne MaTepHaJibl, ONpeleJsonue NpoueaAypbl OUCHUBAHUS 3HAHMI,
YMEHUii, HABBIKOB, XapaKTePU3YOIIUX 3TAaNbl (OPMUPOBAHUA KOMIIETEH NI

B I'bOY BO AI'HM peiictByer 0a/IbHO-PEHMTHHIOBAsi CHCTEMAa OLICHKH
3HAHUH 00YYAKOLIMXCS.
OO01IMe NOoJI0KEHHUS:



e Jlis fomycka K 9K3aMeHy CTYJIEHTY HeoO0XoauMo Ha0paTh He MeHee 35 0asJioB
IO pe3yJIbTaTaM TEKYILEr0 KOHTPOJIA 3HAHUM.

e Ecnu cryseHT mo pe3yiabTaTaM TEKYIIEro KOHTPOJS B Y4eOHOM ceMecTpe
HaOpan oT 55 1o 60 6anIoB M MO AAHHOHW NUCHUIUIMHE MPETyCMOTPEH AK3aMEH, TO IO
KEJTAHUIO CTyJEHTa B DJK3aMCHAIIMOHHYI0 BEJAOMOCTh U 3a4YETHYIO KHUKKY
HK3aMEHATOpPOM 0€3 JIOMOJIHUTEIHLHOTO ONpOCca MOXKET OBITh MPOCTAaBJICHA OIICHKA
«YJIOBJIETBOPUTEIILHOY.

e BrInoHEHNE KOHTPOIBHBIX PabOT M TECTOB MPUHUMACTCS B yYCTAHOBIICHHBIE
CPOKH.

e 3amuTa J1a0OPATOPHBIX, MPAKTUYECKUX PAOOT MPUHUMAETCS B YCTAHOBJIICHHBIC
CPOKH.

e [lpu HAIMUKUK YBAXKUTENBHBIX PUYUH CPOK CJIAYU MOXKET OBITH IPOJIJIEH, HO HE
0oJjiee yeM Ha JIBE HENeIH.

e PeilTuHroBass OlleHKa PEryJjsipHO JOBOAMUTCS 1O CTYJIEHTOB M TEpeAacTcs B
J€KaHaT B YCTAHOBJICHHBIE CPOKHU.

[Tops ok BBICTaBICHHUS PEUTUHIOBOM OLICHKU:

1. o Hauanma cemecTpa IpemnojiaBatelib (HOPMUPYET PEUTHHTOBYIO CHUCTEMY
OIICHKW 3HAHWM CTYACHTOB M0 JUCIUIUIMHE, C Pa30MBKOM MO TEKYIIIUM aTTECTAIUSM.

2. llpenonaBatens 00si3aH HAa MEPBOM 3aHSTUU JOBECTH JI0 CBEJCHUS CTYJECHTOB
YCJIOBHSI PEUTUHTOBOM CUCTEMBI OLICHUBAHUS 3HAHUM U YMEHHUM IO JUCHUIUINHE.

3. Ilocne mnpoBeAeHUs KOHTPOJBHBIX HCIBITAHUN MpenoAaBaTenb 00s3aH
O03HAKOMUTb CTYJEHTOB C HX pe3yjJbTaTaMM M MO MPOChOE CTYACHTOB OOBSICHUTH
00BbEKTUBHOCTH BHICTABJICHHOM OICHKH.

4. B cimydae TpOITYyCKOB 3aHSITUNA MO HEYBAKHUTEIHHOW MPUYMHE CTYACHT UMEET
paBo J100paTh Oaibl MOCIE M3YYEeHHs BCEX MOJYJIeH 10 Hayaia 9K3aMEHAIIMOHHOMN
CECCHH.

5. CryaeHT umeeT npaBo Jo0paTh OBl BO BpeMs KOHCYJIbTAIMi, HA3HAYCHHBIX
MpEenoaaBaTeieM.

6. IIpenoaBaTens HECET OTBETCTBEHHOCTh 3a MPABWIBHOCTH MOACYETAa UTOTOBBIX
0aIoB.

7. IlpenoiaBaTenb He UMEET MIpaBa aHHYJIUPOBATH OAJLTBI, MOTYYEHHBIE CTYIECHTOM
BO BpeMsi ceMecTpa, 00s13aH YUYUTHIBATh UX MPU BHIBEJICHUU UTOTOBOM OILICHKHU.

PacnpenesieHue peiiTHHIOBBIX 0AJIJIOB MO0 JUCUMILJIMHE
[To mucummubae «TexHomorusi OypeHuss HE(MTSAHBIX M Ta30BBIX CKBaKUH

MpeaAyCMOTPCHO 110 ABA JUCHUIINIMHAPHBIX MOAYJIA B KaXKJIOM CEMCECTPC.

5 cemecTp

JAucuunIMHapHbIi MOAYIb JIM 5.1 JIM 5.2

Texymuii KOHTPOJIb (TECTUPOBAHUE) 8-10 5-10
Texymuii KOHTPOIb (MPAKTUYECKHUE 3a0auH,
JabopaTtopHblie paboThI ( TPEHAXKED) 7-15 15-25




O011ee KOJIMYECTBO 0AJLIIOB | 15-25 | 20-35
Hrorosbiii 6am: 35-60
AUCHMIIMHAPHBLIA MOTYJIb S.1
Ne Bt paGot MaxkcumanbHbI
n/n 1 Oamn
Texkymuii KOHTPOJIb
I1-3-1 [loHATHE O CKBaOXMHE U €€ DIEMEHTax.

1 Knaccuduxanus ckBakus. L{luki cTpouTenbCcTBa CKBaKHH. 3
TexHUKO-95KOHOMUYECKHE MOKa3aTeNN OypEeHHUsL.

[1-3-2 I'opHas nmopoja - 00bEKT pa3pylieHus pu OypeHuw,
obmiue CBEJICHUSI. Jlutonoro-ctparurpadpuyeckas
XapaKTEepUCTHKA paspesa CKBaKUHBI. Du3nko-

2 MEXaHUYECKUE CBONCTBA TOpHOU IIOPO/BI 3
M0 pa3pe3y CKBaXUHBI, MOHATHE O TOPHOM JaBJICHUH,
MJIACTOBOM JTABJICHUH.
Bo3MoxkHBIE OCTOXHEHUST TIpu OypeHUH TI0 pas3pesy.
CniocoObl OypeHUs CKBAKHUHBI.

[1-3- 3  HWHCTpyMEHTBHI pa3pylIeHUsI TOPHOU MOPOIBI.

3 Knaccudukanusa mopogopaspyiaroniero HHCTPYMEHTA. 3
[[Tapomeynblie 10J0TA.

I1-3- 4. Boopyxenue IAPOIIEYHBIX JIOJIOT.
Knaccuduxarnus nom0T mo TBEpAOCTH U aOpa3HBHOCTH.

4 KonmupoBka nonor mo koay I[ADC (MexayHapoaHas 2
accormanusi  OypoBbIx — moApsiauukoB). KoaupoBanue
U3HOCa IIaPOIIECYHBIX JI0JIOT.
Konuposanue nznoca gosot o koay IADC.

Hroro: 11

Texyummi KOHTPOJIb
1 | Tectuposauue o JIM 5.1 14
Hroro mo M 5.1: 25
AucIMIIMHAPHBINA MOLYJIb 5.2
No Brtbi pabor MakcuManbHBIN
/1 Oan
Texkymuii KOHTPOJIb
I1-3-5.  OmpeneneHue  COBMECTUMBIX  MHTEPBAJIOB

1 Oypenusi. KoHcTpyupoBaHue CKBaXHHBI U BBIOOD 3
IJIOTHOCTH OypoBOTO pacTBOpa Uil COBMECTUMBIX
WHTEpBajgax OypeHwusl.




9 [1-3-6. CornacoBanue nuaMeTpoB OOCATHBIX KOJOHH U 3
JIOJIOT.
[1-3 -7 BeiOop Tuna gosioTa AJig 3aJaHHOTO WHTEpBaja
Oypenus. Pacder kpyTsiiero MOMEHTa M MOIIHOCTH Ha
3 nosiore. OIllEHKAa JIOJATOBEYHOCTH BOOPYKEHUS U OIOpP 3
IAPOIIEK U PEIICHUE
0 KJIacce JI0JIOTA.
4 JI.P.-1. CoctaBHble yacTu Komiuiekca TpeHaxepa KPC. 3
Ynpasnenue moaensimu «bypenue» u CI10
5 JI-P-2. NUmwuramusa Oypenus. HapamuBanue OypuibHOMN 3
KOJIOHHBI. OMMOKY YIIpaBJIEHUS U UX YCTPAHECHHE.
5 JI-P-3. Umurtanus CIIO. [TogpeM U cryCk HHCTPYMEHTA. 2
OmuOKyM ynpaBiIeHUs U UX YCTPAHEHUE.
Hroro: 17
Texymmui KOHTPOJIb
1 | Tectuposanue o JILM. 5.2 18
Hroro mo AM 5.2: 35
6 cemecTp
JAucunnjuHapHbIA MOIYJIb M 6.1 JAM 6.2
Texyiuit KOHTPOJIb (YCTHBIN OMPOC) 3-5 5-10
Texymuii KOHTPOJIb (TECTUPOBAHUE) 5-10 5-10
Texkymui KOHTPOJIb (IIPAaKTUYECKUE
- potb (1tp 7-10 10-15
3aHATHS, TPEHAXKED)
OO0iee komm4yecTBo 0a/1710B 15-25 20-35
HToroswlii 6a: 35-60
JIncinInHapHbIi MOAYJIb 6.1
MaxkcumanbHbIN
Ne i/ Buabl pa6or
Oann
Texyummni KOHTPOJIb
2 [1-3-8 IlpoexktupoBanue u pacyeT Mpoduieii HaKIOHHO- 9
HaIPaBJICHHBIX U TOPH30HTAIBHBIX CKBAYKHH.
3 I1-3-9 Msyuenue u BoIOOp criocoba OypeHus. 1
[1-3-10 Pacuer mapameTpoB pexkumMa OypeHus i
4 BBIJICJICHHBIX Ta4€K TOPHBIX MOPOJ MPUMEHUTEIHHO K 1
KOHKPETHOMY THITY JI0JIOTa U CIIOCO0y OypeHwus.




5 [1-3-11. CocraB, Ha3HauYeHHWE U YCIOBHS PaOOTHI 9
OypHJIbHOW KOJIOHHBI.
6 [1-3 -12 Pacuer komnonoBku YBT 2
7 [1-3-13 Pacuer OypuibHBIX TpyO Npu TYpOMHHOM H 2
pPOTOPHOM OYpEHHH.
Hroro: 10
Texkymui KOHTPOJIb
1 Y CTHBIN O1IpocC 5
2 TectupoBanue o JIM 6.1 10
Hroro: 15
Hroro mo /IM 6.1: 25
JAucuMIiMHApPHbINA MOYJIb 6.2
MaxkcumanbHbIN
Ne /i1 Buabi pador
Oan
Texkymui KOHTPOJIb
1 [1-3-14 CocraBneHue TUAPABIMYECKOW POTrPaMMBbI 10
OypeHUs CKBaKHH.
2 [1-3-15 BeiOop Tuna u yucna OypoBbIX HACOCOB 3)
Hroro: 15
Texkymuii KOHTPOJIb
1 Tectupoanue o /IM 6.2 20
Hroro no JIM 20
Hroro mo AM 6.2: 35

Crynentam MoOryT ObITh OOaBJIEHBI AOMOJHUTEIbHBIE 0AJIBI 32 CIEAYIOLIUE
BU/JIbI IESTEIIBHOCTH:

- y4acTH€ B Hay4YHO-UCCIIeI0BaTENIbCKOM padoTte kadeapsl (10 7 6anioB),

- BBICTYIUIEHHE C AOKJIagaMu (10 NpodUIIi0 TUCUUILIMHBI) Ha KOH(PEPEHIMX
Pa3JIMYHOTO YPOBHSA (710 5 6aioB),

- y4acTH€ B HalTMCAaHUM CTaTel ¢ mpemnoaaBaTeasiMu kadeapsl (10 5 6aioB),

- 3aBOeBaHMe npu3oBoro mecta (1-3) Ha onuMmmuane, TPOBOAUMON Kadenpoii
(mo 5 6aioB), HA oJIUMIIHAAX B APpYrux By3ax (10 10 6ayioB).

IIpu 3TOM, eciim B TeuyeHHe ceMecTpa CTyJAeHT HaOupaer OoJsiee 60 0a/10B
(mo pe3yJbTaTaM JUCHMILNIMHAPHBIX MOAYJIel M MOJIYy4YeHHbIX JONOJHUTEIbHbIX
0aJ1710B), TO HTOrOBasi CyMMa 0aJLI0B OKpyrJasiercsi 10 60 6ansioB.

B cootBerctBuM ¢ YueOHBIM miaHOM HampasieHusi noarotoku 21.03.01 -
«Hedrerazoroe neno» mnpoduiib nmoArotoBku «bypeHne HEPTIHBIX W Ta30BBIX
CKBKUH» MO qucHUIUinHe « TexHomorus OypeHusi HEPTIHBIX M Ta30BBIX CKBAKHH
MPeyCMOTPEH 3a4eT B S ceMecTpe H IK3aMeH B 6 cemecTpe.

Kpurepuu oneHky 3HaHMH CTYAEHTOB
B PAMKaX NPOMEKYTOYHOM aTTecTauuu B (popMe IK3aMeHa




No .
W CtpykTypa sK3aMeHaIMOHHOTO Oniera MakcumanbHbINA Oat
1 [lepBbIii TEOPETUUECKHI BOTIPOC 10
2 BTopoii TeopeTHYeCKHii BOIIPOC 15
3 [IpakTueckoe 3aganue (peiieHue 3aaayum) 15
Hroro 3a yx3ameH 40

Jnga  nomyyeHus

SDK3aMEHAIIMOHHON OLIEHKH 0OIIas

cymMmMa 0OaJjioB

(3a

JTUCIUTUIMHAPHBIC MOJIYJIM M dK3aMEH) JOKHA cocTaBisITh OT 55 no 100 GammoB (cM.
IIKaJTy TIEPeBOa PEUTUHTOBBIX OAJIOB).

IllkaJia nepeBoa peiiTHHIOBBIX 0AJIJI0B

Oo61ee KOJIMYECTBO HAOPAHHBIX 0AJ1TI0B Onenka
55-70 3 (YIOBIIETBOPUTEIIHHO)
71-85 4 (xopor1io)
86-100 5 (OTAM4HO)

B cootBercTBHM ¢ Y4eOHBIM IIaHOM HampaBieHus mnoarotopku 15.03.02 —
TexHonornyeckue MaliuHbl 1 000pyA0BaHUE MO TUCHHUILIHHE « TeXHOIOTHs OypeHHs
HEe(PTAHBIX U Ta30BBIX CKBAKUHY MPETyCMOTPEH KYPCOBOM MPOEKT.

KpnTeme OLICHUBAHUS BBITNIOJHCHUA U 3AIIIUTHI KYPCOBOI'0O IMMPOCKTA

Ne Bunpl nesTenbHOCTH CTyIeHTa IIPU BBINOJIHEHUH KYpCOBOTO MaxkcumanbsHoe
n/n IpOeKTa KOJINYECTBO
0asioB
Texymas paéora 50
1 [TocraHoBKa 3aaun, aHAIH3 3adaHUS, CHOPMYIUPOBAHHOTO B 10
BUJIC TEXHUYECKOH MOTPEOHOCTH M BCEX MMEIOIIMXCS HCXOIHBIX
JTAHHBIX JIJIS1 €T0 BHITIOJIHEHHS U OTIPEJICIEHUE HEOCTAFOIINX
IOKa3aTeNnen
2 Bo160p pacueTHbIX METOUK U (POPMYII [JIs PEIICHUs 20
MIOCTABJICHHBIX 33/1a4 1 000CHOBAHWE MPUHSTHIX JOMYIICHUH.
Pemenne noctaBneHHON (3KCIIEPUMEHTAIILHOM, TEOPETUUECKOMN )
3a/1aumn
3 AHaJIn3 MOJyYEHHOT0 PEeIleHHs U ero KaueCTBeHHas OLeHKa 20
3ammTa KypcoBOro npoekra 50
1 KauecTBo aHanu3a UCNONIb3yeMOH JINTEPATypPhl 20
2 [TonHOTa M Ka4ecTBO BHIIIOJIHEHHOW PabOTHI 10
3 Hcnonp30BaHne COBPEMEHHBIX MHPOPMAIIMOHHBIX TEXHOIOTHH 10
4 YMeHue cTyZieHTa OpUEHTUPOBATHCS B TEOPETHUECKOM 10
Marepuaie paboThl U JOXOIYNBO €€ TOJIOKHUTh.
O0uias oneHka 100

IIlkana nepeBoaa peiiTHHIOBBIX 0AJIOB 10 KyPCOBOMY IIPOEKTY

OOmiee KonM4YeCcTBO HAOPaHHBIX 0AJI0B |

OneHka




55-70 3 (yIOBIETBOPUTEIHHO)

71-85 4 (xopomio)

86-100 5 (OTJIMYHO)

7. IlepeyeHb OCHOBHOW, JONMOJHUTEJILHOH Y4eOHOU JUTEPATYPbl U y4eOHO-
METOAUYCCKUX U3AAHNHA, HEOOXOAUMBIX /IJIsl OCBOCHUS AMCUHUILIMHBI

Ne KoanuecTBo neyaTHbIX 3K3EMIUISIPOB
n/m bubnuorpaduueckoe onucanue WJIM aIpeC IEKTPOHHOIO pecypca

Koaddumment
00€eCIIEYEHHOCTH

OcHoBHas1 JIUTEpaTypa

[

1. TexHonorHst OypeHUs: HEPTIHBIX U Pexxum nmoctyma:

ra3oBbIX CKBaKuH. B 5 Tomax. T.1: http://www.iprbookshop.ru/83735.html
yueOHUK 1 cTyaeHToB By30B / C. B.
Cenromkus, A. H. Ilonos, C. A.
OraHoB [u np.] ; mox penaknueint B. I1.
OBuYMHHUKOBA. — 2-€ U31. — TroMeHb
: TroMeHCKHi1 MTHOYyCTpHATbHBIN
yauBepcuteT, 2017. — 576 C.

2. TexHonorust OypeHus: HEPTIHBIX U Pexxum noctyma: 1
ra3oBbIX CkBaxuH. B 5 Tomax. T.2: http://www.iprbookshop.ru/83736.html
y4eOHUK I CTyIeHTOB By30B / . B.
Koneces, H. A. Akcenosa, B. I1.
OBUYMHHHKOB [H JIp.] ; IO peaaKiueit
B. I1. OBunHHMKOBa. — TIOMEHB :
TroMeHCKNI HHyCTpUAIbHbIN
yHuBepcureT, 2017. — 560 ¢

3. TexHonorust OypeHust HEPTIHBIX U Pexxum nocryma: 1
ra3oBbIX CKBakHH. B 5 Tomax. T.3: http://www.iprbookshop.ru/83737.html
y4eOHUK /I CTyaeHTOB By30B / I'. B.
Koneces, H. A. Akcernosa, B. I1.
OBUYMHHHKOB [H JIp.] ; O peaaKIrei
B. I1. OBunHHUKOBA. — 2-€¢ U3]I. —
Tromensb : TroMmeHCKUH
WHAYCTpUaIbHBIA yHUBEpcUTET, 2017.
—342c.

4, TexHonorust OypeHus: HEPTIHBIX U Pexxum noctyna: 1
ra3oBbIX CKBaXHH. B 5 Tomax. T.5 :
yueOHHUK /i cTyaeHToB By30B / I'. B. | http://www.iprbookshop.ru/83738.html
Komneces, H. A. Akcenosa, B. I1.
OBUYMHHHKOB [H JIp.] ; IOJ peaaKiueit
B. I1. OBunHHUMKOBa. — TIOMEHB :
TroMeHCKUI HHAYCTPUAJIbHBIN
yauBepcureT, 2017. — 280 c.

JlonoJIHuTeIbHAS JIMTEpPaTypa

1. ‘ TexHonorust 0ypeHust HeTAHBIX U ‘ Pexxum nocryna: ‘ 1



http://www.iprbookshop.ru/83735.html
http://www.iprbookshop.ru/83736.html
http://www.iprbookshop.ru/83737.html
http://www.iprbookshop.ru/83738.html

ra3oBbIX CKBakuH. B 5 Tomax. T.4 :
y4eOHUK Ui CTyAeHTOB By30B / B. I1.
OBunHHUKOB, B. I'. Ky3nenos, U. I'.
SkosineB [u ap.] ; moa peaakuuei B.
I1. OBunaHMKOBa. — TIOMEHB :
TrOMEHCKNI MHyCTpUATIbHBIN
yHuBepcurtet, 2017. — 571 C.

http://www.iprbookshop.ru/83751.html

CnpaBounuk OypoBoro macrtepa. Tom
1 : ydeOHO-TIpakTHUYECKOe Tocodue /
B. II. OBunnnukos, C. U. I'paues, I'.
I1. 3o3ynsa, I'. A. Kyna6un.
Bonorna : Undpa-Umxenepus, 2006.
— 608 c.

Pexum nocrymna:
http://www.iprbookshop.ru/5069.html

CnpaBouyHuk OypoBoro macrepa. Tom
2 : y4eOHO-TIpaKTHYeCKoe Iocobue /
B. II. Opunnnukos, C. W. I'paues, I
I1. 3o3ymsa, I'. A. Kyna6un.
Bonorna : Undpa-Umxenepus, 2006.
— 608 c.

Pexum nocrymna:
http://www.iprbookshop.ru/5070.html

BypoBble cTanku U OypeHHe CKBa)KHH.
bypenne HedTAHBIX U  Tra30BBIX
CKBa)XXHH : JJAOOPATOPHBIA MPAKTHKYM
/ W. B. Mypanxanos, C. A.
ITapocouenko, P. I'. Yepnssckuii, B.
A. Ilonomapenko. — CraBponois :
Cesepo-KaBkaszckuii  denepanbHbIit
yauBepcuteT, 2017. — 136 C.

Pexxum nocrymna:
http://www.iprbookshop.ru/69376.html

TexHonoruss OypeHUss HEPTAHBIX U
ra3oBeix ckBaxuH. B 5 tomax. T.5 :
y4eOHUK I CTyaeHTOB By30B / I'. B.
KoneceB, H. A. AxkcenoBa, B. Il
OBUYMHHHKOB [H Jp.] ; IO peaaxiuen
B. II. OBunnankoBa. — TrOMEHb :
TromeHcknit WHTyCTPUAJIbHBIN
yHuBepcureT, 2017. — 280 c.

Pexum nocrymna:
http://www.iprbookshop.ru/83738.html

quﬁﬂo-MeTouuquKue H3TaHUA

Xysuna JL.b., Hlanixyraunosa A.®D.,
CauBuenko A.P., ConoBréB B.A.
«TexHonorust OypeHust HeQTIHBIX U
ra3oBbIX CKBaXuH» YacTts |.
Metoanyeckue ykazaHHs 110
MIPOBE/ICHUIO TIPAKTUYECKUX 3aHATHI
no aucuuiuinHe «TexHomorus
OypeHus HePTSIHBIX U Ta30BbIX
CKBaXXMH» JUIS ITOJITOTOBKH
OakanaBpoB Hanpasienus 21.03.01
«Hedrerazosoe aeno» npoduis
«bypeHnne HePTIHBIX U TA30BbIX
CKBaXXMH» Bcex GpopM oOyueHus,
AnbpmerbeBck, ATHN2017.

http://elibrary.agni-rt.ru

Xysuna JLb., IaiixyrouHoBa A.D.,
ConoBbéB B.A. «Texnonorust Oypenus

http://elibrary.agni-rt.ru



http://www.iprbookshop.ru/83751.html
http://www.iprbookshop.ru/5069.html
http://www.iprbookshop.ru/5070.html
http://www.iprbookshop.ru/69376.html
http://www.iprbookshop.ru/83738.html
http://10.1.19.5/projects/elibrary/index.php?page=search&search_text=Хузина%20Л.Б.&search_where=author&search_type=0
http://10.1.19.5/projects/elibrary/index.php?page=search&search_text=Шайхутдинова%20А.Ф.&search_where=author&search_type=0
http://10.1.19.5/projects/elibrary/index.php?page=search&search_text=Сливченко%20А.Ф.&search_where=author&search_type=0
http://10.1.19.5/projects/elibrary/index.php?page=search&search_text=Соловьёв%20В.А.&search_where=author&search_type=0
http://elibrary.agni-rt.ru/
http://10.1.19.5/projects/elibrary/index.php?page=search&search_text=Хузина%20Л.Б.&search_where=author&search_type=0
http://10.1.19.5/projects/elibrary/index.php?page=search&search_text=Шайхутдинова%20А.Ф.&search_where=author&search_type=0
http://10.1.19.5/projects/elibrary/index.php?page=search&search_text=Соловьёв%20В.А.&search_where=author&search_type=0
http://elibrary.agni-rt.ru/

HEe(TAHBIX M Ta30BBIX CKBAXHH)»
Yacrte II. MeTonnueckue ykazaHus 1o
MIPOBECHUIO MPAKTHUYECKUX 3aHATUN

o JTMCLIUTUIAHE «TexHonorus
OypeHus HEPTAHBIX M  Ta30BBIX
CKBaXHH» ISt OakanaBpoB
HaIpaBJICHUSA 21.03.01

«HedrerazoBoe  nmemo»  mpoduis
«bypenne He(QTSIHBIX W Ta30BbIX
CKBaXHH» BceX (opM o0O0ydeHus,
AnsmetneBck, AI'HU 2017.

Xy3una JLb. Texuomorust OypeHus
HE(QTSHBIX U Ta30BbIX CKBaXHUH:
Meroaunueckue yKa3aHUs 1o
IPOBEICHUIO JIAOOPATOPHBIX 3aHATUI
U BBINOJHEHUIO KOHTPOJIBHBIX paboT

o JMCIUTIIIMHE «Texunomorus
OypeHuss He(TAHBIX U  Ta30BBIX
CKBAKUH TSt OakanaBpoB
HaIpaBJICHUS 21.03.01

«HedrerazoBoe  aemo»  mpoduis
«bypenne HEPTSHBIX H  Ta30BBIX
CKBOXUH» Bcex (opMm oOyueHus. —
AnbmerneBck: AI'HU, 2017.

http://elibrary.agni-rt.ru

Xy3zuna JLb., @aiizymun B.A,
CauBuenko A.®., ConoBné B.A.
«TexHonorust OypeHus: HEPTIHBIX U
ra3oBbIX CKBaXHH» MeToau4ecKne
yKa3aHHs 110 BBIIOJHEHUIO KypCOBOI'O
IPOEKTa o JVICIIATUTHHE
«TexHonorust OypeHus: HEPTIHBIX U
ra3oBBIX CKBXHH» IS OaKalaBpOB
HalpaBJICHUA 21.03.01
«HedrerazoBoe  gemo»  npoduis
«bypenne He(pTAHBIX U  Ta30BBIX
CKBQKUH» BCEX bopm
oOyuenus, AnpmerbeBck, AT HU 2017.
2017.0

http://elibrary.agni-rt.ru

Xy3una  JILb., Tomyor  C.H.,
Qaizymuiua B.A., CnuBuenko A.D.,
ComoBeéB B.A., JlwooumoBa C.B.,
[MaitxytauaoBa A.D. Texnuka u
TEXHOJIOTHSl KaNUTalbHOTO PEMOHTA
HE(TAHBIX H Ta30BBIX CKBaXHH.

Meronnyeckue YKa3aHus 1o
BBITIOJTHEHUIO CaMOCTOSITEJIbHOM
paboThI o JUCLUILINHAM:
«TexHonorust OypeHus: HEPTAHBIX U
ra3oBbIX CKBAYKUHY, «bypoBbie
TEXHOJIOTHYECKHE KHUJKOCTHY,
«OCHOBBI TEXHOJIOTHYECKHUX

MPOIIECCOB OYypeHUsT CKBaXWH IS
HYKOHOMUKH, «OCHOBBI

http://elibrary.agni-rt.ru



http://elibrary.agni-rt.ru/
http://10.1.19.5/projects/elibrary/index.php?page=search&search_text=Хузина%20Л.Б.&search_where=author&search_type=0
http://10.1.19.5/projects/elibrary/index.php?page=search&search_text=Файзуллин%20В.А.&search_where=author&search_type=0
http://10.1.19.5/projects/elibrary/index.php?page=search&search_text=Сливченко%20А.Ф.&search_where=author&search_type=0
http://10.1.19.5/projects/elibrary/index.php?page=search&search_text=Соловьёв%20В.А.&search_where=author&search_type=0
http://elibrary.agni-rt.ru/
http://elibrary.agni-rt.ru/

TEXHOJIOTHYECKHX MPOLECCOB OypeHus
CKBaKMH 11 MeHeukMeHTay, «bHI'C
TUTSt pa3pabOTUHKOBY,
«ABTOMATH3ALMS  TEXHOJOTMUECKHUX
MpPOLIECCOB M TEOHAaBUIalMs B
OypeHun», «be3onacHoCcTh
TEXHOJIOTHYECKUX IIPOLIECCOB B
Oypenun», «Pa3pyuieHue TOpHBIX
opo.1y, «Ympasinenue  paboToit
OypOBBIX HMHCTPYMEHTOB», «bypoBoe
obopynoBanue», «TeXHOTOTrHYECKUA
puck B OypeHum», «OCIOXHEHUS H
aBapuu B Oypenun», «lIpoekTHO-
cMeTHOE Jneno», «PexkoHCTpyKuus u
BOCCTaHOBJICHUE CKBQ)XHH,
«IToponopaspymarommii

WHCTPYMEHT», «YTIpaBlICHHE padOTOH
OypOBBIX UHCTPYMEHTOBY,
«[lox3emMHBIN U KaluTadbHbI PEMOHT
CKBaXHH», ««TeXHHKa M TEXHOJOTHUS
KalUTaIbHOTO PEMOHTa HEPTSHBIX U
ra30BbIX CKBKHHY,
«TexHonornyeckrue OCHOBBI OCBOEHUS
U TIyHIeHUS He(TAHBIX U Ta30BBIX

CKBKUH», «YueOHas Hay4YHO-
HCCIeI0BaTeNIbCKast pabora
CTYIICHTOB, «YnpaBieHue
TpaeKTopHei CTBOJIA CKBaYKUH

CIIO)KHOTO TPOGHIIs», «YTpaBIeHUE
paboToii OypoBOrO HMHCTPYMEHTa»,
«DU3UKO-XUMHYECKUE MPOLIECCHI
TBEPJCHUSI U KOPPO3UU IIEMEHTHOI'O
KaMHsA», «XUMHS ~ TPOMBIBOYHOM
KHUIKOCTH», «['mapoa’spomMexaHuKa B
OypeHumn», «3aKkaHYMBaHUE CKBAXHH,
«Kperienne HeQTAHBIX U Ta30BBIX
CKBaXUH», «OCHOBBI He(TEra30BOTO
nena»,  «YIpaBleHHE  KayecTBOM
CTPOMTENBCTBA CKBaXHH» Uit
OakanmaBpoB HampasieHus 21.03.01
«HedrerazoBoe  nenoy, 38.03.01
«DKOHOMHKA npoduieit
«9KOHOMHUKA MpeANpUATUI "
opraHu3zanuii», « JKOHOMUKA TpyAa» U
38.03.02 «MenemxmeHT» TpoduUiIst
«IIpon3BOACTBEHHBI ~ MEHEIKMEHT»
Bcex  (opm  oOyuenus . —
AnemerneBck: AI'HU, 2017.




8. Ilepeuenn npodeccuoHaAIbLHBLIX 0a3 JaHHBIX, HWH(OPMANMOHHBIX
CIIPABOYHBIX CHCTeM M HWHGPOPMALMOHHBIX PpPeCcypcoB, HEOOXOAMMBIX /JIf
OCBOCHMS TUCIHUIINH

Ne HaumeHoBaHue Anpec B UaTepHere

n/n

1 Poccuiickas rocygapcTBeHHas OnOInoTexa http://www.rsl.ru

2 OnexTponHas 6ubimoreka Elibrary http://elibrary.ru

3 DeKTpoHHO-0nOaHoTeuHas cuctema IPRbooks http://iprbookshop.ru

4 DnexTponHas oubnmoreka AIHU http://elibrary.agni-rt.ru.

5 Y4eOHO-MeToAnuYeCcKast JIUTepaTypa JUisl yIauxcs 1 http://www.studmed.ru/mashinostro

CTY/IEHTOB, pa3MelIcHHas Ha caiite «Studmed.ruy» enie-mehanika-metallurgiya/

teoriya-mehanizmov-i-mashin-
tmm//

9. MeToan4yeckue yKa3aHus AJIs1 00y4ar0IIMXCH 110 OCBOCHHUIO TUCIUIIIMHBI

Llenp METOAMYECKMX YKAa3aHUW [0 OCBOCHHMIO JUCHUIUIMHBI — OOECIEYHTh
oOy4JaronieMycsi ONTHMAJIbHYIO OpPraHU3alyI0 MpoLecca W3Yy4YEHUs UCLUIUIMHBI, a
TaK>Ke BBIIOJHEHUS PA3JIMYHBIX (POPM CaMOCTOATENBHON paOOTHI.

N3ydyeHne NUCHUIUIMHBI 00y4YaroIUMcsl TpeOyeT CUCTEMaTHYECKOT0, YIIOPHOTO U
MOCJIEIOBATEILHOTO HAKOIUICHHs] 3HAHUM, CJIEI0BATEIbHO, MPOMYCKH OTICIBHBIX TEM
HE IMO3BOJISIIOT TJTyOOKO OCBOMTH KaK IMPOIYIIEHHYIO TEMY, TaK M BCIO JUCLUUIUIMHY B
nenoM. IMeHHO mo3ToMy KOHTPOJIb HaJl CUCTEMAaTHYECKON pabOTOM CTYJIEHTOB JIOJIKEH
HAXOJIUThCA B IIEHTPE BHUMAHMUSI TPETIOaBaTENS.

[Ipu MOAroTOBKE K JEKIIMOHHBIM 3aHSATUAM (TCOPETUUYECKUN KypcC) 00ydaronmumcs
HEOO0XOIUMO:

- mepel OYepelHON JIeKIued HeoOXOIMMO HM3YYHMTh MO KOHCIEKTY Marepual
NpeAbIAYyLIEN JEKIUH, TPOCMOTPETh PEKOMEHIYEMYIO JINTEPATYPY;

- MIPU 3aTPYAHEHUSIX B BOCIPUATUHM MaTepuasa CleayeT 0OpaTUThCsl K OCHOBHBIM
JUTEPATYPHBIM UCTOYHUKAM, PEKOMEHJOBAaHHBIM paboyeil mporpaMMoil JTUCHUIIINHABI.
Ecnu pa3oOpaThcsi B MaTepuasne caMOCTOATENbHO HE yJ1aJoCh, TO CIEAYET 00paTUTHCA K
nektopy (mo rpaduKy €ro KOHCYJbTallMid) WM K MPENoJaBaTesl0 Ha MPAKTHYECKHX,
1a00pATOPHBIX 3aHATHUSIX.

[Ipu moOArOTOBKE K MPAKTUUYECKUM W JAOOPATOPHBIM 3aHSTHIM OOyYaronIuMcs
HEO00X0UMO:

- MPUHOCUTH € cO0OI PEeKOMEHIOBAHHYIO B paboueil mporpamme JUTEparypy K
KOHKPETHOMY 3aHSTHUIO;

- JI0 OYEPEHOTO MPAKTUYECKOr0, Ja00OPaTOPHOTO 3aHATHS 10 PEKOMEHIOBAHHBIM
JUTEPATYPHBIM MCTOYHHUKAM npopaboTath TEOPETUYECKUIA Marepuail,
COOTBETCTBYIOLIEU TEME;

- TEOPETUYECKH MaTepuan CJleayeT COOTHOCHTh C HOPMATHBHO-CIIPAaBOYHOMU
JUTEPATYypoi, TaK Kak B HEl MOryT OBbITh BHECEHBl IIOCIIEHUE HAy4yHbIE U
MPaKTUYECKHUE TOCTUKEHUS, U3MEHEHUS, TOTIOJHEHUSI, KOTOPbIE HE BCEr/la OTPAXKEHBI B
y4eOHOM TuTeparype;


http://elibrary.agni-rt.ru/
http://www.studmed.ru/mashinostroenie-mehanika-metallurgiya/
http://www.studmed.ru/mashinostroenie-mehanika-metallurgiya/

- B HayaJsle 3aHITHI 3aJ1aTh MPENoAaBaTENI0 BOMPOCH! 110 MaTepUaly, BbI3BaBLIEMY
3aTpy/JIHEHHUS] B €ro NMOHMMAHMM W OCBOEHUHU MpU PELICHUU 3a]ad, 3aJaHHBIX IS
CaMOCTOSITEJIbHOTO PEILICHHUS;

- Ha 3aHATUM JIOBOJAUTH KaXIyl0 3aJady JO0 OKOHYATEJIIbHOTO pEIIeHMUS,
JEMOHCTPUPOBATh TMOHMMAHUE TPOBEJECHHBIX PACUETOB, B Ciy4yae 3aTpyAHEHUN —
oOparmiarbcs K MpernojaBaTesio.

OOyuaromuMcsi,  TPOIYCTUBIIUM  3aHATHA  (HE3aBHCHMO  OT  TIPHYHMH),
PEKOMEHIYeTCsl HE T03)Ke, YeM B 2-HENENbHBI CPOK SIBHUTHCS HA KOHCYJBTAIHIO K
MIPETNOIaBATEII0 U OTYUTATHCS 110 TEME, U3YIABIIIHNIICS HA 3aHITHH.

KypcoBoif mpoekT 1o TeXHOJOTUU OypeHUs HEe(PTSIHBIX W TAa30BBIX CKBAXKHH —
caMoCTOsATeNIbHAs y4eOHas paboTa MO TPHOOPETEHUIO MPAKTHUUYECKHX HAaBBHIKOB B
00JIaCTH TEXHOJOTUU OypeHUs HEe(PTIHBIX M TAa30BBIX CKBAKUH, WCIOJB3YyS 3HAHUA,
MOJTYYCHHBIC TIPU U3YYCHUH OOIMIETEXHHUYCCKUX TUCIUILINH. TeMa KypCOBOTO MPOEKTa
U HCXOJIHbIE JaHHBIE JJIS €ro BBINOJHEHHUS BBIJAIOTCS OOydYarolleMycs Ha MepBOU
HeJZlelie MIECTOTO ceMecTpa. Y KakJI0Tro 00yJaromerocs — MHIAUBUAYyalbHbIM BapuaHT. B
MpoIleCCe  BBIMIOJIHEHHMSI ~ KYpCOBOTO  MPOEKTa  MPOBOJATCA  TPYIIOBBIE U
WHJUBUyallbHbIE KOHCYNbTanmu. Ha xadenpe mpencrabien miisg obiiero o003peHus
rpaduK BBINIOJHEHUS KYpCOBOTO TMpoekTa. MToromasi oOlleHKa 3a KypCOBOM IPOEKT
BBICTABIISIETCS TIOCJIE TPOBEJNEHUS €ro 3alluThl Y PYKOBOJIUTENS KypCOBOTO
MIPOCKTUPOBAHMSI.

CamocrosiTennbHast paboTa CTYACHTOB HMMEET CHCTEMAaTHYSCKHA XapakTep |
CKJIQJIBIBACTCS M3 CIICAYIONTUX BUIOB ICATCILHOCTH:

- MOJTOTOBKA KO BCEM BHAaM KOHTPOJBHBIX UCIIBITAHUHN, B TOM YHUCIIE K TEKYIIEMY
KOHTPOJIIO yCTIEBAEMOCTH (B TEUYCHHE CEMEeCTpa), NMPOMEKYTOYHOW aTTecTanuu (I10
OKOHYAaHHH CEMECTpPA);

- peIIeHNe MPaKTHIECKUX 3a1a9;

- BBITIOJTHEHHE KYPCOBOTO TIPOEKTA;

- CaMOCTOSITEIbHOE M3YYEHUE TEOPETUUECKOTO MaTepHraa;

- 0(hOpMIICHHE OTYETOB 10 JIAOOPATOPHBIM padboTaMm;

- OJITOTOBKA K 3aIllTE OTYCTOB T10 JIAOOPATOPHBIM padoTam.

Jlnst  BBITIOJIHEHMS]  yKa3aHHBIX  BUAOB  pabOT  HEOOXOAUMO  HU3Y4YUTh
COOTBETCTBYIOIIME TEMbI TEOPETHUECKOTO Marepuaja, HCIOb3ys KOHCIEKT JICKIUH,
Y4eOHHUKHU ¥ Y4eOHO-METOANIECKYIO JIUTEPATYPY, a TAK)KE HHTCPHET-PECYPCHI.

[TepeyeHr y4eOHO-METOMWYECKUX W3AAHUH, PEKOMEHAYEMBIX CTyICHTaM IS
MOATOTOBKA K 3aHATHSM U BBIIIOJIHCHHIO CaMOCTOSTEIBHOW palbOThI, a TaKkKe
METOAMYECKHUE MaTepHaibl Ha OYMaKHBIX W/WIA OSJEKTPOHHBIX  HOCHUTEISX,
BBITIYIICHHBIE Kadeapol CBOMMH CHJIAMHU W TPEIOCTaBIsEMbIC CTYJICHTaM BO BpeMs
3aHATHH, PEJCTABIEHBI B IIYHKTE 7 paboveil mporpaMMel.

Y4eOHO-MeTOIMUECKasT JUTepaTypa I JaHHOW JHUCHHILIMHBI HMEETCS B
aeKTpOoHHO-OnbOMmoTeunoi cucteme «IPRbooksy, a Takxke Ha 31eKTpoHHOM pecypce
ATHU (http://elibrary.agni-rt.ru), roctyn k KOTOPBIM MPEAOCTABIICH CTYICHTAM.



http://elibrary.agni-rt.ru/

10.Ilepevyens MpOrpaMMHOTIO OOecredeHust

2016 Rus Academic OLP (Word,
Excel, PowerPoint, Access)

or 26.12.2016r.

No HaunmeHnoBanue nporpaMmmMHOro JIuuensus HoroBop
/1 obecrneueHus
1 Microsoft Office Professional Plus | Ne67892163 Ne0297/136

or 23.12.2016r.

HCIIOJIL30BaHUS YYEOHOIO
KOMILJIEKTA MPOTPaMMHOTO
oOecneuenus: [lakeT oOHOBIICHUS
KOMITAC-3D no Bepcuii V16 u
V17 (na 50 mecr)

JIMICH3MOHHOI'O COIJIallICHUA

2 Microsoft Office Standard 2016 Ne67892163 Ne0297/136
Rus Academic OLP (Word, Excel, | or 26.12.2016r. or 23.12.2016r.
PowerPoint)

3 Microsoft Windows Professional | Ne67892163 Ne0297/136
10 Rus Upgrade Academic OLP ot 26.12.2016r. or 23.12.2016r.

4 | ABBYY Fine Reader 12 Nel197059 Ne0297/136
Professional oT 26.12.2016r. ot 23.12.2016r.

5 Kaspersky Endpoint Security ms | Ne 1AF2161220051712030166 | 562/498 ot
ousHeca — CtanmapTHelii Russian 28.11.2016r.
Edition

6 DNeKTPOHHO-ONOINOTeYHAs ['ocynapcTBeHHBII
cuctema IPRbooks KOHTpPAKT Ne435 ot

23.11.2016r.

7 I1O «ABTOMaTH3MpPOBAHHAS CBuzeTenbeTBO
TECTUPYIOIIas cUCTeMa rOCy/IapCTBEHHON PETUCTpalluu

nporpamm g OBM
Ne2014614238
ot 01.04.2014r.
8 JlunieH3us Ha mpaBo Nx-11-00164 — HOMED NeHmn-17-00007/43

ot 20.02.2017r.

Tpenaxxep-uMHUTaTOp MO OYpEHUIO
AMT-231 u xanuTaibHOMY
peMoHTy ckBaxkudH AMT-411

JIuueH3noHHoe cornameHue Ne
02-0-15-202 ot 15.10.2015r. mo
HCIOJIb30BAHUIO IPOTPAMMBI
KITMEHT CepBepa TPEHAXKEPOB
umutaropa Oypenust AMT-231,
KaIlMTaJIbHOTO PEMOHTA
ckBaxuH AMT-411.

00pa30BaTeIbHOIO MPoLecca MO0 JAHHOW JUCHHUIJIMHE

ob0ecreyeHus:

11. MarepuajbHo-TeXHUYecKasi 0a3a, HeoOXoauMasi JJIsi OCYHIECTBJIEHUSA

OcBocHue AUCHUITIINHBI «TexHonorus 6ypeHH>1 HC(I)T?IHBIX H T'a30BbIX CKBa>XHUH»
npearojaaract HMCIOJb30BAHUC HMKCIICPCUHUCICHHOI0O MATCPHAJIbHO-TCXHHUYCCKOI'O

Ne
/o

HaumMmeHoBaHue CrieuaIbHbBIX *
HOMEIIEHUN U NOMEIIEHUN IS
CaMOCTOSITENIbHOM paboThI

OCHAIIEHHOCTE CIENHUAJILHEBIX IIOMEIECHUN U
MTOMETIEHUH I CAMOCTOSITENIbHON paOOThI




Vn.Jleanna 2 yueOHbIi KOpITyC b
aynutopus b-102 (yueOnas
ayIUTOPUS AJIsl IPOBEICHUS
3aHATHUI JIEKLIMIOHHOTO U
MPAKTUYECKOTO TUIIOB,
TPYIIIOBBIX U UHIMBUAYaTbHBIX
KOHCYJIbTAIIMH, TEKYILEro
KOHTPOJI U IPOMEKYTOUHON
aTTeCTaIuH)

1 .KoMmbroTep B KOMIUIEKTE C MOHUTOPOM
2. IIpoextop BenQ MX704
3.DOKkpaH ¢ sneKkTponpruBooml. Microsoft
Windows Professional 10 Rus Upgrade Academic OLP
(mrmensus Ne67892163 ot 26.12.2016r.)
4 Microsoft Office Standard 2016 Rus Academic OLP
(mrmensus Ne67892163 ot 26.12.2016r.)
5.Kaspersky Endpoint Security s Ouzneca —
Cranpmaprasrii Russian Edition. 500-999 Node 1 year
Educational Renewal License, 500 Users (siutieH3ust
No24C4-191023-143020-830-784, cpok nelcTBUA
munensuu go 07.02.2021r.)
7.Adobe Acrobat Reader DC (cBoGogHast TUIICH3HS)
8.7-Zip File Manager (cBoOoHast JTUIICH3HSI)
9.MakeT aeicTByOIIEeH OYypOBOH YCTAaHOBKH C
BHYTPEHHEH I10JIOCTBIO;
10.Maker nakepa [1JIM B pa3pese;
11.MakeT crioco60B 1IEMEHTUPOBAHUS B pa3pese;
12.MakeTt OypeHusi 60KOBBIX TOPU30OHTAIBHBIX
CTBOJIOB B pa3pese;
13.Maket «Bubpocura;
14.MaxeTt «I upOLUKIIOHY;
15.Maket «SIccei» B pa3pese;
16.Maket «Tpy0OosoBKn» B paspese;
17.Maxket «Kosokomn» B pa3pese;
18.Maker «baimmaunast Harpasiisitolias mpoOKa» B
paspese;
19. Maket «O0OpaTHbBI! KJIaman» B pa3pese;
20. Maket «LleHTparopb»;
21.006pa3musl J0J0T
22 KomrutekT Mojeneit (pparMeHTOB) IICHTPATOPOB.
23 KommuiekT mojeneit (pparMeHToB) KanuOpaTopos.
24. Harypnble 00pa3iisl 000py10BaHUs 17151
JIOKaJIbHOTO KPEIUJICHUSI CKBaKHH.
25. MakeT BUHTOBOTO 3a00itHoro apurarens J1-160,
26.YcTpOoHCTBO A7 3ape3Ku OOKOBOTO CTBOJIA
27 KIHUH-0TKIOHUTEIIb,
28. JIeMOHCTpallMOHHBIE TUIAKATHI 10 HOBBIM
TEXHOJIOTHSIM B OypEeHUH.

Vn.Jlennna 2 yueGHbIit kopmyc b
aymuropust b-103 (yueOHas
ayIUTOPUS I IPOBEACHUS
3aHATUHN JIEKLUOHHOTO U
MIPaKTUYECKOIO THIIOB,
TPYIIOBBIX U HHIAUBUAYAJIbHBIX
KOHCYJIbTAIIUH, TEKYILIETO
KOHTPOJIS U IPOMEKYTOUHON
aTTECTaI[HH)

1.Komnstotep IT Corp 3260 HB1/ G3260/ 8Gb/ ¢
MOHHUTOPOM Samsung

2. TeneBuzop LG

3.OKpaH Ha TaTuBe

4.ITpoektop

5.006pa31bl NpOMaHTOB

6.00pa3ipl XMM.peareHTOB
7.JleMoHcTpanonnsle miakartsl I'PII

Vn.Jlenuna 2 yue6nsiit kopryc b
aynutopus b-104 (yuebHas
ayJIUTOPUS ISl TIPOBEICHUS
TEKYIEro KOHTPOJIS U

1. Kommetotepst Intel Core i5 4460 3.2/8 Gb DDR3/1
Tb/1 Gb Radeon R7 250x/DVD-RW/Case — 10 mr. ¢
noAkIroueHneM kK cetu "MHtepHer" m olecrieueHneM
JIOCTyma B 3JIEKTPOHHYIO nH(OPMAIIMOHHO-




MIPOMEXKYTOUYHOU aTTECTAllUH,
KYPCOBOTO MPOCKTUPOBAHUS
(BBITTOJTHEHUST KYPCOBBIX PaboT)
CaMOCTOSTEIILHOU PabOThI))

00pa3oBaTeNbHYIO Cpely MHCTUTYTA, NIl O0Oy4eHHs Ha
TpeHaxepe-umurarope 1o Oypenuto AMT-231 wu
KaluTAJIbHOMY pEeMOHTY ckBaxuH AMT-411, wu
tpeHaxepe ' EOC.301446.013 1O

Vn.Jlennna 2 yueOHbIN Kopnyc b
ayauropus b-108 ( yueOuas
ayJUTOPUs IS TIPOBECHUS
3aHATHH 71a00paTOPHOTO U
NPaKTUYECKOTO THIIOB,
IPYNIIOBBIX U UHAUBUAYAJIBHBIX
KOHCYJIbTALIUH, TEKYILETO
KOHTPOJISI U IPOMEKYTOUHOM
aTTeCTAlllH)

1.®unsTp-npece,

2.Bucko3umerp Mapiua,

3.peroprta

4. Buckozumetpsl AKB-2M, BCH-3,

5.xonyc AsHWU, CHC-2,

6. PH-340,

7.8ecst GR-200

8.KOMIUIEeKTHI JJabopanTa OypoBsIx pacTBopoB KJIP-3;
9.mpubop KTK-0-02 anst onpenenenuss koddpduimeHTa
TpeHus PUIBTPALIMOHHON KOPKH OypOBOi
MIPOMBIBOYHOM KUJKOCTH;

10.mpubop Bubpousmepurenbubii AI'AT-M,

11.XuM. pereHTsl;

12.Memasnka y1abopatopHasi 2-X CKOPOCTHAs CO
mtaTuBoM (Nel52-36) u perynsiTopoM CKOpOCTH
POWERSTAT,

13.Tectep npeaenbHOro 1aBIEHUS U CMa3bIBAIOILEH
ciocobnoctH (112-00-1);

14 Mamuna 11t onipeiesieHus MPOYHOCTH MaTepUaIoB
nipu cxxatuu u usruoe MATEST E161-03 N.

15.Habop «Aspomnan» OFITE , 160-00-1-C 230B.
16.ITpoexTop Epson EB*92

17.Jocka untepaktuBHas Screenmedia ELE-85
18.Komnbrotep Cuctemuslii 610k APM -2 MmonutoplL G

Vn.Jlennna 2 yueOHbIN Kopnyc b
aynutopus b-109 (yuebHas
AyJIUTOPUS ISl TIPOBEICHUS
3aHATUHN JEKIIMOHHOTO U
MPaKTUYECKOTO THIIOB,
IPYNIIOBBIX U UHIAUBUAYAIBHBIX
KOHCYJIbTAIIUH, TEKYILETO
KOHTPOJISL U TPOMEKYTOUHOM
aTTeCTaIlHH)

1.Komnbrorep APM-2 CGP ¢ morutopom LCD «
Samsung22» SM 2243 B

2.ITpoextop BenQ MX704

3. CTeH UMHUTAIIUKM HAKJIOHHOTO ¥ TOPU30HTAIBHOTO
oypenus MHI'6.00.000CS5.

4.T'unpoarHaMuydecKas MOJIeNIb CKBAXKUHBI

*Cl'[eIII/IaJ'[LHBIC NOMCHIICHUA — y'-IeGHLIe ayaIuToOpuu Uil NPOBEACHUSA 3aHATUN JICKHUOHHOI'O THIA, IMPaKTUYCCKUX U
J'[a60paTOpHBIX SaHHTHﬁ, KypCOBOI'0O MPOCKTUPOBAHUSA (BLIHOJ’[HCHI/Iﬂ KYpPCOBBIX pa60T), TPYNIOBBIX U MHAUBUAYaAJIbHBIX KOHCyJ'IBTaL(HfI,

TEKYLICTO KOHTPOJIA U HpOMe)KyTO‘IHOfI aTTeCTalluu, a TAKXKC INOMCILICHUA 115 CaMOCTOSITCIIBHON pa6OTLI.

12. CpeacrBa ajantanuM MpPenoJaBaHUs JAUCHMILUIMHBI K NOTPEOHOCTAM
00yuauuxcst JUI ¢ OTPAHMYEHHBIMU BO3MOKHOCTAMH 310POBbS

[Ipu HeoOXommMocTH B 00pa30oBaTEIBLHOM MPOIECCE MPUMEHSIOTCS CIEIYIONTUe
METOABl W TEXHOJOTHHU, OOJIETHYAIONIUE BOCIHPUSATHE HHPOPMAIUUA OOYUaAIOIIMMHUCS
JIUIaM C OTPaHUYCHHBIMHA BO3MOYKHOCTSIMH 3JI0POBBSI:



- TPUMEHEHHE AWCTAHIIMOHHBIX OOpPA30BATENIBHBIX TEXHOJOTHH IS Tepeaadu
MHPOpPMAIUHU, OpPTaHU3alMK PA3THYHBIX (GOPM HHTEPAKTHBHONW KOHTAKTHOW pPabOTHI
00yJaroIerocs ¢ mpernoiaBaresem;

- IPUMECHECHUE TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH JIJISl OpraHU3aIlluu
(dbopM TEKyIIIero KOHTPOJIS;

- yYBENIMYEHUE TIPOJOJDKUTEIBHOCTH  ClIadyd  OOy4alomuMcsl  JIMIaM C
OTPaHUYEHHBIMUA BO3MOXHOCTSIMU 3JI0pOBbs (POPM TPOMEXKYTOUHOM aTrTecTaluu IO
OTHOIIICHHUIO K YCTAaHOBJICHHON MPOAOKUTEIBHOCTH UX CAAYU:

- IPOAOJDKUTEIBHOCTH ClIauM 3a4éTa WM SK3aMeHa, TPOBOJAUMOTO B MUChMEHHOM
dbopwme, - He O6osee uem Ha 90 MUHYT;

- TMPOJOJKUTENFHOCTA TMOJATOTOBKMA OOydaromerocs K OTBETY Ha 3a4ére WM
’K3aMeHe, TPOBOJAUMOM B YCTHOU (opme, - He Ooniee ueM Ha 20 MUHYT;

- OPOJOJKUTENBHOCTH BBICTYIUICHUSI OOYy4Yaromlerocss MpU 3alllUTe KypcOBOM
paboThI (IPOEKTa) - HE OoJiee ueM Ha 15 MUHYT.

[Iporpamma coctaBieHa B cooTBercTBUH C TpeboBanusamu OPI'OC BO u yueOHbIM
miaHoM 1o Hanpasienmio mnoaroroBkun 21.03.01 — Hedrerazoroe geno wu
HarnpaBJICHHOCTH (Mpoduit0) NoAroToBKU «bypeHue HeTSIHBIX U Fa30BbIX CKBAKUH.



AHHOTAIIUA

padoyeil mporpaMMbl JUCHMILTHHBI

«TEXHOJIOI'YA BYPEHUA HEOTAHDBIX U 'A3OBbIX CKBAKHNH»

I[MTPUJIOXEHME 1

Hampasnenne nogrorosku: 21.03.01 —HedTrerazoroe jieno

Hanpasnennocts (npoduis) nporpammel: bypeHue HeTSHBIX U Ta30BbIX CKBAKUH

OreHuBaeMble KOMIIETEHIINU
(Ko, HAMMEHOBAHUE)

PGSYHLTaTH OCBOCHH KOMIICTCHIIMHN

OrneHOYHBIC CPEICTBA
TEKYIIEro KOHTPOJIA U

POMEKYTOUHOMN
aTTecTaluu
I1K-27 CMOCOOHOCTBIO | 3HATH: Texkymuii KOHTPOJIb:
OCYILECTBIATh COOp JaHHBIX KomnerorepHoe
-IIPUHLMIBL  cOOpa JaHHBIX JAJIS

JUIS BBIMOJTHEHUS pPadOT TIO
MIPOEKTUPOBaHUIO  OypeHus
CKBaXUH, N100bIYM HehTH U
rasa, MIPOMBICIIOBOMY
KOHTPOJIO U PEryIUpOBAHUIO
W3BIICUCHUS  YTIIEBOIOPOJIOB
Ha Cylle W Ha MOpe,
TPyOONIPOBOJHOMY

TpaHCOPTY HEPTH U Trasa,
MOJI3EMHOMY XpaHEHHIO ra3a,
XpaHEHUI0 U CcOBITYy HedTH,
He(TEnpPOIyKTOB u
COKIDKEHHBIX Ta30B

BBITIOTHEHUS pa0OT MO MPOSKTUPOBAHHIO
OypeHHUsI CKBRXXHMH C y4ETOM IJIIEMEHTOB
KOHCTPYKIIUU CKBa)KUH, CIIOCOOOB
OypeHus , TOPOI0Pa3pPyIIAIOIIETO
WHCTPYMEHTA JiJIsl OypeHUs CKBaXUH,
rapaMeTpoB pexuMa OypeHus, 3a00WHBIX
JBUTaTeCH

YMeTh:

-BBIIIOJHATH COOP JaHHBIX JJIs
BBINOJIHEHUS paboT MO MPOEKTUPOBAHUIO
OypeHUs CKBa)KUH, C y4ETOM 2JIEMEHTOB
KOHCTPYKLIUU CKBa)KUH, CITIOCOOOB
OypeHus , TOpOI0pa3pyIIAIOLIETO
WHCTPYMEHTA JIJIsi OypeHUs CKBaXKUH,
rapaMeTpoOB pexuMa OypeHus, 3a00WHbBIX

TECTHPOBAHUE IO TEeMaM
1-14

[TpakTuyeckue 3amgadu 1O
teme 2,3,5,8,11,13

JlaGopaTopHbie paboTHI TIO
Teme 6

IIpome:xyTouHast
aTTecTamus:
3ayer

OK3aMeH
KypcoBoii npoekt




JIBUTaTEIeH

Baanern:

- HaBBIKaMM  cOopa  JaHHBIX IS
BBITIOJTHEHUST PAbOT MO TPOSKTHPOBAHUIO
OypeHHUs] CKBOXUH C Y4ETOM 3JIEMEHTOB

KOHCTPYKIIUU CKBa)KHH, croco0oB
OypeHus , MOPOI0PA3PYILIAOLIETO
WHCTpYMEHTa Il OypeHHsT CKBaKHuH,

MapaMeTpoB pexuma OypeHwus, 3a00WHBIX
JIBUraTeIeH

INK-28-Cioco0HOCTH

BBIIIOJIHATH OTHEIbLHBIE
3JICMEHTBI ~ IIPOEKTOB  Ha
CTaaMsIX ACKHU3HOTO,

TEXHUYCCKOIO H pa6oqero

IIPOEKTUPOBAHMSI.

3HaTh:
- OCHOBHBEIC HpI/IHI_[I/IHbI HOCTpOCHI/ISI
npopuiass W KOHCTPYKIIMH  CKBaXKHH,

pa3paboTKU TUAPABINYECKON MPOTpPaMMBbI
CKBa)KUHBI ITpU OypeHuw,

- OCHOBHBIC KPHUTEPHH TPOCKTHPOBAHUS
KOMITOHOBOK JUISI peaM3alliu  pekuma
OypeHus TIpU COOJIOJCHUU MPOCKTHOTO
PO HIIS CKBaKUHBL.

YMerh:

- cTpouTh NpoPuiib U KOHCTPYKLHUIO

CKBa’XHHBbI JJIsA PAa3IMYHBIX rOpHO-
re0JIOTUYECKUX YCIIOBHI OypeHus,
pa3pabaTbIBaTh THJIPABITUIECKYIO

MPOrpaMMy CKBaKHHBI IPU OypeHHUH
Baanern:

- HaBBIKAMU pacuera U IPOEKTUPOBAHMUS
npodmwis W KOHCTPYKIMHM  CKBaXKHH,
pa3paboTKy TUAPABINYECKON MPOTrpPaMMBbI
CKBAYKUHBI pu IIPOEKTUPOBAHUH
TEXHOJIOTHH OypeHUs] HEPTSIHBIX CKBAXKHH.

Texkymmii KOHTPOJIb:
Komnerorepnoe
TECTUPOBAaHUE IO TEMaM
1-14

[IpakTnueckue 3agauu 1O
Teme 2,3,5,8,11,13

JlaboparopHbie paboOTHI IO
Teme 6

IIpomekyTounas
arrecTanus:
3ayer

OK3aMeH
KypcoBoii npoekt

[1K-29 cnoco0HOCTHIO
WCIIOJIb30BaTh CTaH/IaPTHHIC
MPOrpaMMHBIE CPENICTBA MIPH
HpOGKTI/IpOBaHI/II/I

3HaTh: OCHOBHBIE 3Talbl MPOSKTUPOBAHUS
KOHCTPYKIIMU CKBAXKHH

- ycnoBHs paboThl OypHIIbHON KOJIOHHBI B
CKBAaYKMHE CJI0KHOTO TPOouIIst Ipu
pa3nUyHbIX croco0ax OypeHus

- OCHOBBI pacuéTa OypuIbHOW KOJIOHHBI Ha
MIPOYHOCTb.

YMeThb: 01b30BaThCS CTaHJAPTHBIMU
MIPOrpPaMMHBIMH CPEACTBAMHU MPU
MIPOEKTUPOBAHUN PEKUMOB OypeHHst

B.]'Ia)_]eTb : MCTOJaMHU U IIPpUCMaMHn
MPOCKTUPOBAHNA KOHCTPYKIIMU CKBAXXKHH,
peiKUMa 6ypeHI/I$I, CTaTUCTUYCCKUMU
MCTOAaMHU IIPH WCITIOJB30BAHHUN

Texkymuii KOHTPOJIb:
Komneroreproe
TECTUPOBAaHUE II0 TEMaM
1-14

IIpakTHueckue 3agayu 110
Teme 2,3,5,8,11,13

JlaGopaTopHbie paboTHI TIO
Teme 6

IIpome:xyTouHas
aTTecTamus:
3ayer

OK3aMeH
KypcoBoii npoekr




CTaHJIaPTHBIX MPOTPAMMHBIX CPEJICTB

MecT0 AUCHMILIMHBI B
crpykrype OIIOII BO

Bb1.B.13. uctunnuna «TexHonorus OypeHust HepTSAHBIX U ra30BbIX
CKBaYKMH» SABIIIETCS 0053aTeIbHOM, BXOIUT B cocTaB bioka 1
«JlucuuruinHbl (MOAYJIN)» U OTHOCUTCS K BApUAaTUBHOM 4acTH

3a4eT B 5 ceMecTpe, IK3aMeH B 6 ceMecTpe, KypCOBOM MPOEKT B 6
ceMecTpe/3auer Ha 3Kypce, KypcoBoil IPOEKT, dKk3aMeH 4kypee’/ 3ade
Ha 3Kypce, KypCOBOM MPOEKT, SK3aMEH 4I<ypces.

Oo0masn TPYA0EMKOCTh
AMCHUIJIMHBI (B 3aYe€THBIX
eIMHHUIIAX U Yacax)

3adeTHBIX eIUHHUII 110 yueOHOoMY 1any: 7 3E.
Yacos 1o yueOHOMY TuIany: 252 4.

Buabl yueOHoii padorsl

KonTaktHas g)a60Ta o0yJaromuxcsi ¢ MpernoaBaTelieM:
-109'/56°/48

- nexunu 35416%/14°% u.;

- IpaKkTHYecKkue 3ansTus 521/18%/14% u.;

- na60paT0£)Hble sansTist 18Y/16%/14° u.;

- KCP 4Y/6°/6° u.

CamocrostensHas pabora 107%/187%/195°% u.

Kontpous 36%/34%/34° 4.

HN3yyaemsbie TeMbI
(pa3aeJbl)

Tema 1BBenenue. 3HaueHue OypoBbIX pa0doT B HedrerazomoObIBatomel u
Ipyrux orpacisx. Kparkas ucropus OypeHus.

Tema 2.IIoHATHE O CKBaXKUHE, €€ 3JIEMEHTaX, KOHCTPYKIUH, NOJO0KECHUN
ocu B mpoctpaHcTtBe. Knaccubukanms ckBaxud. [loHsTHe o mnukie
CTPOUTENILCTBA CKBAXKHUHBI H €T0 CTPYKTYPE.

Tema 3.Du3uKO-MEXaHUYECKHE CBOWCTBA TOPHBIX MOpold. ['opHbie
TIOPOJIBI - OOBEKT pa3pyIICHHs IPH OypeHUH.

Tema 4.CoBpemenHble crocoObl  Oypenus. Knaccuduxarus
COBPEMEHHBIX CIIOCOO0B OypeHHSI.

Tema 5.Knaccudukamnusi mopomopa3pymiarpimero HHCTPyMEHTa 0
HAa3HAYECHUIO M MO XapaKTepy BO3JACHCTBUS HA TOPHBIE IMOPOJIbI;
3aKOHOMEPHOCTH PabOThl TOPOAOPA3PYIIAIONIETO WHCTPYMEHTA.
[Toponopa3zpymaromnuii ”HCTPYMEHT Jiisi OypeHus ckBaxuH. JlonoTa
PEeXYILIE-CKAJIBIBAIOIIETO U HCTHUPAIOLIE-PEXKYIIEro JIEHCTBUS IS
CIUTOIIHOTO pa3—pyIIeHUs 3a00sl.

Tema 6.ITapameTpsl pexxrMa OypeHHs U KpUTepuH ero 3)(HEeKTHBHOCTH
Tema 7.3aboitnbie nBuratenu. Crnenuduka TEXHOJOTHH Pa3IMYHBIX
cnoco6oB Oypenust; OcoOEHHOCTH TEXHOJIOTUH POTOPHOTO OypeHHs,
TYpOMHHOTO OypeHHs, TEXHOJOTMH C TOMOIIBI0 PEaKTHBHOTYPOMHHBIX
OypoB, TEXHOJIOTHH OypeHHS ¢ IIOMOINBIO BHHTOBBIX 3a00MHBIX
neuratenei (B3/]), TexHOMOrHMM OypeHHS C MOMOIIBI0 JJICKTPOOYpPOB,
TEXHOJIOTMM KOMOMHUPOBAHHOTO OypeHHs C HCIOJIB30BaHHEM POTOpa
JUIsl BpalleHus: OypHIIbHOM KOJIOHHBI U 3a00MHBIX 1BUTATENEH

Tema 8.Hasnauenwme u coctaB OypWIBLHOW KOJOHHBI. Y CIIOBHS PaOOTHI
OyprIIbHOW KOJIOHHBI B CKBaXKMHE. DKCIUTyaTalusl JJIEMEHTOB OYypHIbHOM
KosoHHBI Cuitbl, JEHCTBYIOIIME HA OypHIIBHYIO KOJIOHHY NPH OypeHuH U
pacnpeneneHue ux 1o ee januHe. Pacyér OypuibHONH KOJOHHBI Ha
MpOYHOCTh. PacyeT MoMeHTa, HEOOXOAMMOTO MJIsl KPETJICHHsI Pe3h0OBBIX




coequHeHni. Pacuer yanmuHeHUss OypuIbHON KOJOHHBI TMOJ JACHCTBUEM
OCEBBIX cHJ M Temmeparypbl. OCIOXHEHHS TpU OypeHHH CKBaXKHH.
Ilornomenne NTPOMBIBOUYHOM  KUJAKOCTH. I[IpU3HAKKW  TOTJIOIIEHUS.
CriocoObI TMKBHJIAIAH TTOTIIOIICHUI TPOMBIBOYHON JKUIKOCTH.

Tema 9.I'mnpoaspoarHaMuKa IUPKYISIMOHHON CUCTEMBI.
I'mapaBauyeckuil pacyet pexrMMOB IIEMEHTUPOBAHHUS.

Tema 10.Mepsl mpenynpexaeHUs CaMOTPOU3BOJIFHOTO HCKPUBJICHUS
CKBR)KWH; MCKPUBJICHHC CKBaXXMH B 3aJJaHHOM HarlpaBiCHHUU. bypeHue
HaKIJIOHHO-HAIPaBIEeHHBIX CKBaXXUH. OCOOEHHOCTH TEXHOJIOTHH OypeHUs
TOPU30HTAIEHO-PA3BETBICHHBIX CKBAKHH.

Tema 11.IlpoekTupoBaHre KOMIIOHOBOK M pacdeT OypUIBHBIX KOJIOHH.
[IpoekTrpoBaHUEe KOMIIOHOBKH OYPHJIBHON KOJIOHHBI JUIS PeaH3aliu
pexxrMa OypeHus IPH COOTIOICHUH TIPOSKTHOTO PO CKBaYKIHBI

Tema 12.0cobeHHOCTH TEXHOJIOTHHN OypeHUs MpHU PAaBHOBECHH IaBIICHHMA
B CUCTEME “TIIaCcT-CKBaXXMHA. TeXHOJIOTHs OYpPEeHUS B PEIKUME JICTIPECCUH.
CocTtaB, yCTpOWCTBO, IPUHIIUN PabOThI JACTPECCHOHHOTO 00OPY/IOBaHHS
(mapkymsanuonnas cuctema, IIBO, HacocHas rpymma, ¢akeiabHas
CUCTEMA)

Tewma 13.Be16op crmocoba u mpoeKTHPOBaHUE PEKUMOB OYPEHHUS CKBaYKHH.
[IpoexTrpoBanue TEXHOJIOTUM OypeHHs CKBaXHHBL. BriOop crmocoba u
MPOEKTUPOBAaHUE  PEKHUMOB  OypeHUS]  CKBa)KHH. Pazpabotka
TUIIPABIMYECKON MPOrpaMMbl CKBaKUHBI IIPH OypeHHH, TEMIEPaTypHOro
peXuMa, XapakTePUCTUKU NpHBOJa OypOBBIX HACOCOB, COBMELIECHHOTO
rpaduka u3MEHEHUS KOAPPHUIIMEHTa aHOMAITBHOCTH IJIACTOBBIX JaBJICHUI
W WHICKCOB [aBJICHWN TMOTJONICHUN, XapaKTePUCTUKH 3a00WHBIX
JBUTATEIEH.

Tema 14.Texnunka 0e30MaCHOCTH W OXpaHa TpyAa. 1eXHOJOTHUsA
JNOBWIBHBIX pabor. TexHojorus paboT, CBSI3aHHBIX C 3a0ypHBaHUEM
OOKOBOr0 CcTBOJIA I 00X0/a OCTABJICHHOTO B HWKHEH YacTH CKBa)KUHBI
CJIOMaHHOT'O MHCTpyMeHTa. HanpaBneHue TpaeKTOpuu CTBOJIA CKBAXKUHBI
OpH  TIOMOIMIX WHKIMHOMETpAa W  TeJeMeTpuH. PacmonoxeHue
obopynoBaHus aisi OypeHus CKBaKWHBL OOmue mpaBuia pa3MelleHHus
OCHOBHOI'O U BCIIOMOT'aTEIbHOT0 000pYyAOBaHUS IJIs1 OypeHHs CKBAaXKHH.
PasBuTre OypoBbIx pabot B Poccuu 1 3a pyOekoMm.

®opmMa  NPOMEKYTOYHOH
arrecTaunu

3a4eT B 5 ceMecTpe, 3K3aMeH B 6 ceMecTpe, KypCOBOW IIPOEKT B
ceMecTpe/3aueT Ha 3Kypce, KypCOBOil IIPOEKT, dk3aMeH 4kypce’/ 3auer
3Kypce, KypcoBoii IPOEKT, dK3aMeH 4kypce”.

! Ounast popma oGyuenns
? 3a0unast popma o6ydeHns (5 1er)
¥ 3aounas popma o6yderns (CIT0)







JINCT BHECEHWSI U3BMEHEHUI
K paGouyeii mporpaMme IHCUHILIAHDI b1.B.13.

«TEXHOJIOTMSI BYPEHUSI HE@TSAHBIX U TA30BbIX CKBAKMH»

Hanpagnenue IOAroToBKy: 21 .03.01-HedrerazoBoe neio
HarnpasneHHOCTb (1pouiib) mporpammbl: bypenue HehTAHBIX ¥ [A30BBIX CKBAKUH

na 2018/2019 yuebHBbIii roa

B paGouyto nporpamMmy BHOCSITCS CIEAYIOLINE H3MCHEHU:
B 1. 10 Tlepeyens mnporpaMMHOro ofecneqeHHsi BHECCHDI U3MEHEHUs
ClleIyIOLIero CofepKaHms:
HaumeHnoBaHue Jlunen3us JloroBop

n/m | mporpaMMHOro ofecrneyeH s
Kaspersky Endpoint Security | N 24C41712081012212531138 | Ne 791 ot

1 st 6usHeca — CTaHmapTHBIH 30.11.2017r.
Russian Edition
2 DNeKTpOHHO-O0HOIHOTEUHAs [ocy1apCTBEHHBIH
cuctema IPRbooks koHTpakT Ne595 ot
30.10.2017r.

M3MmeHeHus B pabodeii mporpaMMe pacCMOTPEHBI 1 0n00peHbl Ha 3ace/laHuu
Kadenpsl «bypeHne HeQTAHBIX U Ta30BBIX CKBAKUHY

npotokon Ne o or" 4 " OF 20/% .

3aBenyroinii kadeapoi: O/
II.T.H, TOLIEHT i 5 JL.b Xy3una

(odnucs)




JIMCT BHECEHMS NI3BMEHEHHI i

Kk pa6oueii nporpamme aucuunauns 51.B.13.

«TEXHOJIOTHUSI BYPEHUS HE®TAHBIX Y T'A30OBBIX CKBAKWH»

Hanpasnenue noarorosku: 21.03.01-Hedrerazosoe aeiio
HanpagieHHOCTH (MpOdMIIB) MporpamMMbl: BypeHie HeQTAHBIX U ra30BbIX CKBAKIH

Ha 2019/2020 y4ueOHBbIi roa

B pabouyro mporpaMmy BHOCSTCS CIEAYIOIHE H3MEHEHHUS:
B n. 10 Ilepeuyens nporpaMMHOro ofecneyeHHsi BHECEHbI H3MCHEHHA
CIIEYFOILIETO COJIeP)KAHMS

HammeHnopanue JIunenzus Jlorosop

n/m | IpOrpaMMHOTO o0ecreyeHus

Kaspersky Endpoint Security | Ne 24C4-181023-142527- Ne 591/BP00181210-
1 | ansa Guzueca — CTaHnapTHE | 330-872 CT ot 04.10.2018 .

Russian Edition
2 DNeKTpOHHO-0HOIHOTEYHASA TocyrapcTBEHHbIH

cuctema [PRbooks kouTpakt Ne 578 ot

07.11.2018 r.

UsmeHenus B pabodeli IporpaMMe pacCMOTPEHBI U 000PEHBI Ha 3aCeaHiH
kadenpsl «bypeHne HeTAHBIX U ra30BBIX CKBAXUH

npotokon Ne /7 oT" D" ©8 2049 r.
3aBenyromuit kapeapoii: i /7
7Y/
I.T.H, JOLEHT [ I~ JL.b. Xy3una

“noonucs)



