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1. lleau u 3aaa494 AUCHMIJIMHBI

Henvto mnpenonaBanus gucuuriuHbel  «llom3emMHass ruapoMexaHuWKa» COCTOMT B
O3HAKOMJICHMHM CTYJICHTOB C THJIPOJAMHAMHYECKUMH TEOPUSMU OJHO- W MHOrodasHOu
GUIBTPAIIUM KUJAKOCTEH U Ta30B B OJHOPOTHBIX U HEOJHOPOIHBIX MOPHUCTHIX M TPEIIUHOBATHIX

cpenax.

3ajgauaMy U3Y4YEHUS TUCUUIUIMHBI SBISIOTCS: MPEIOKEHUE CTYJAECHTaM Takoro oobema
3HAaHUW, KOTOPBHIH TMO3BOJUT M3ydaTh MOCIEAYIOUIUME JAUCUUIUIMHBI, HpUOOpeTeHHe
MPaKTUYECKUX HABBIKOB B BBHIMIOJHEHUN PACUETOB B MPUKIIAIHBIX 3a/1a4ax.

2. MecTo IMCHUILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpamMMbl

Hucuumuaa «[log3emMHasi TuApoMEXaHWKa» OTHOCHTCS K 4acTH, (opMHpyeMoi

y4aCTHHUKaMU 00pa30BaTeNIbHBIX OTHOIIEHUH bioka 1.

Jns w3ydeHust Kypca TpeOyercsi 3HaHME: MaTeMaTHKu; (U3MKd; (U3MKHM 1Iacra;
TUIPABIMKU U HE(PTEra30BOi rMAPOMEXAHUKH.

B cBorwo ouepenb, AaHHBIA Kypc, NOMHMMO CaMOCTOATEIbHOTO 3HAYEHMS], SIBISETCS
MPeIIIeCTBYIOEH AUCUUILIMHON JUIsi KYpCOB: MPOTHO3MPOBAaHHE M METOJAbI IOBBIIICHHUS
Kod(puIIMeHTa U3BIICUCHUSI HEPTH; KOHTPOJIb U PErYJIMPOBAHUE TPOIIECCOB M3BICUCHUS HEPTH;
NPUKIAJHBIE TPOTrPAMMHBIE TPOAYKTHI M KOMIIBIOTEPHBIE TEXHOJIOTMH B HedTerazoBoM
KOMILIEKCE; pa3padoTKa He(TAHBIX U Ta30BBIX MECTOPOKICHHI; IBIKCHHUE KUAKOCTEH U ra3oB

B IIPUPOJHBIX IIACTAX; I'COJIOIO-IIPOMBICIIOBBIC UCCIICAOBAHHNA HG(I)TXHBIX M I'a30BBIX CKBAXXHH.

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB OOy4YeHHsI MO AMCHMILVIMHE (MOAYJI0),
COOTHECEHHBIX C HHANKATOPAMHM JOCTHKEHUSI KOMIIeTeHI Uil

Taoauna 1
Ko nmo ®I'oC HNuauxaropsl IInanupyemsle pe3yJbTaThl 00y4eHHS 110
JOCTHKEHUS aucuunianne (3YB)
OomenpodeccuoHATbHBIE
OIIK-1. Cnocoben | OIIK-1.1.  ucnons3yer | 3HATH:
pelarh OCHOBHBIC 3aKOHBI | — PEXUMBI PabOThl HEPTSIHBIX M Ta30BBIX
MPOU3BOJICTBEHHbIE U | AMCHMIUIMH WHXEHECPHO- | 11acTOB, CIOCOOBI DKCIUTyaTalluk CKBaXXWH,
(nmm) MEXaHMICCKOTO MOYIL | ocHOBBI BBIOOpA PALMOHAIBHOTO CIOCO0a
HCCJIEIOBATEIbCKIE SKCIUTyaTallul  CKBaXXUH, OSKCIUTyaTalus
3a1auu CKBaXXMH U 00CITy>KUBAaHUE CKBAXKHH.
npodecCHOHAILHON Ymersb:
JESATEIBHOCTH c —co0mogath  TpeboBaHUs ~ HOPMATUBHOU
y4EeTOM OCHOBHBIX JOKYMEHTallul [0  JKCIUTyaTaluu U
TpeOoBaHUI U 00CITy’>KHBaHUIO TEXHOJIOTHYECKOI0
noTpedbHocTel 000pyA0BaHUs, KOHCTPYKLUN, OOBEKTOB.
He(TerazoBoi Baanern:
oTpaciu HaBbIKaMU  3()(PEKTUBHONW  SKCIUTyaTalluu
TEXHOJIOTMYECKOTO 00opyoBaHus,
KOHCTPYKLHUH, OOBEKTOB.
OIIK-4. CnocoGen | OIIK-4.1.  ompenenser | 3HaTh: NPHHIMIHAIBHBIE OCOOCHHOCTH
HCIOJIE30BATD NOTPEOHOCTH B | MOZEIUPOBAHUS MaTEMaTHYECKUX,
paoroOHaJIbHBIC METO/bI IIPOMBICIIOBOM (bI/I3I/I“IeCKI/IX U XUMHUYECKUX HpOLleCCOB,
MOZACTHpOBAHHA Marepuarne, IpeIHa3HaYEHHbBIE st KOHKPETHBIX
IMpouecCCoOB IMPUPOJIHBIX HCO6XO}II/IMOM JUISL TeXHOJIOTHUYECKIX HpOLIeCCOB;
N TCXHHYCCKHX CHCTEM, COCTAaBJICHUA pa60qu
CIIJIOIIHBIX n IIPOCKTOB
pa3ienéHHbIX cpexn,
T€OJIOTUYECKOU  CPEAbI,
MacCHBa rOpHbIX IOPOJ




Ymers: HaXOJUTh U KPUTHUYECKH

aHATM3UPOBATh nHpopmarmto,
HEOOXOUMYIO JUISI PEUICHUS MTOCTABICHHOM
3aJauu

Baaners: HaBBIKAMU MIPOBEICHUS
KPUTUIECKOTO aHaim3a MPOOJIEMHBIX

CHTyalluli B  XOA€  pemeHus  3ajad
npoeCCUOHATLHON 1EATEILHOCTH.

4. O0beM JUCUMILIMHBI M BUJbI Y4eOHOH padoThl

Taoaumna 22
Bcero CemecTtp
Buj yueOHoi padoThl 4yacos/ 3a4.e]1. 5 6
00 300 0D0 300
KonTakTHasi padora 51/1,5 | 16/0,44 | 51/1,5 | 16/0,44
B Tom umnce:
Jlexuuu 17/0,5 6/0,17 17/0,5 6/0,17
[TpakTraeckue 3anasitus (I13) 34/0,5 | 10/0,28 | 34/0,5 10/0,28
CamocrosiTesibHasi padoTa (Bcero) 57/1,58 | 119/3,31| 57/1,58 | 119/3,31
B Tom umnce:
Pedepar 10/0,28 10/0,28
U (unu) opyeue 6udvi camocmosimenvHol pabomol
TeMbl AJ1s1 CAMOCTOSITEIILHOTO U3YUCHUS 27/0,75 | 79/2,19 | 27/0,75 | 79/2,19
IToAroToBKa K MPaKTHYECKUM 3aHATHSIM 10/0,28 | 20/0,56 | 10/0,28 | 20/0,56
[ToAroToBKa K SK3aMEHY 20/0,56 20/0,56
KonTpoJas 36/1 9/0,25 36/1 9/0,25
Buna oryeTHOCTH IK3aMeH | JK3aMeH | IK3aMeH | IK3aMeH
OO0masi Tpy10eMKOCTh BCEI'O B yacax 144 144 144 144
JUCHUILIMHBI BCET' O B 3au. en. 4 4 4 4
5 Copep:xkanue pa3aesioB JUCHHIJIMHBI
5.1 Pa3nennl AMCHUIIIMHBI 1 BUABI 3aHATHIA
Tadauua 3
Ne Jleku. IIpak. 3an. |Bcero yacos
. /;[ HaumenoBanue pa3jae/a TUCUMIIHHBI 3aH. 4achl qacbl
O®O | 300 | ODO | 3d0 | ODO | 3d0O
1 | ®a30Bble COCTOSIHUS YIIIEBOJOPOIHBIX CUCTEM 1 - 1
2 |DneMeHThl Teopur (QUIBTPALUU 2 6 7
3 OcobenHocTy (prIIbTpaAIIMU B TPEIIMHOBATHIX U ) i 4
TPEIIMHOBATO-MIOPUCTHIX IJIACTAX 3 5 2
4 HpOCTeﬁPH/Ie 3a7a4¥ OJTHOMEPHOrO MOTOKA B ) 6 ]
MIOPUCTOU cpefie
5 OHOMEpHBIN MOTOK B TPEIIMHOBATHIX U ) 6 12
TPEIIMHOBATO-MIOPUCTHIX IJIACTAX
6 OUIbTPAIMOHHBIN MOTOK XKUIKOCTH CO 5 3 6
CBOOOTHON MOBEPXHOCTHIO
7 [Inockuii  yCTAaHOBUBUIMMICSA  HEpaJHAIbHBIN 4 3 3 5 14 ]
MOTOK >KMJIKOCTH WJIU T'a3a B IOPUCTOM cpejie
2 OO6mue nuddepeHnranbHbIe ypaBHeHuA| i )
MOA3EMHOM THJIPOMEXAHUKHU




5.2 JIeKIMOHHbIE 3aHATHSA

Tabsmna 4
Ne HaumenoBanue pasjaena
Coaepsxanue pasgena
n/n AUCUHMILINHBI
[Ton3emHasi ruapoMexaHuka — TEOpPETHYECKas OCHOBA
1 |BBenenue pa3paboTKku He(TAHBIX, Ta30BbIX U Ta30KOHIEHCATHBIX
MECTOPOXKACHUN. BaxkHelue 3Tansl €€ pa3BUTHSL.
Cxembl (ha30BBIX MpeBpalieHUN YriaeBOAOpPoI0B. CXeMbI
(ha30BBIX MpEBpAIICHNUH OJHOKOMIOHEHTHBIX cucTeM. Cxema
DA30BLIE COCTOSHMSL Ga30BbIX IpeBpallleHUuil JByX- M MHOIOKOMIIOHEHTHBIX
2 cucreM. lloBeneHne OWHApPHBIX W MHOTOKOMIIOHEHTHBIX
YIJ1€BOJOPOAHBIX CHCTEM .
CHCTEM B KpUTHUYECKOW oOnacTu. BiusiHue Boasl Ha da3zoBble
IIpeBpalieHusl yriieBoopo1oB. da30Boe COCTOSSHUE CUCTEMBI
He(Tb - ra3 IPU Pa3JIUUHBIX JIABICHUSAX U TEMIIEpaTypax.
SBnenne ¢unbTpanuu. Ilpocreifmme Moaenu MOPUCTOM
cpenpl. Ilopucrocts u npocBeTHOCT. (DUKTUBHBINA T'PYHT U
Mepexo] OT HEro K €CTeCTBEHHOMY TpyHTY. D¢ (eKTUBHBIN
3 DJIeMeHTBI TeOpHH qyaMeTp M crnocoObl  ero  ompeneneHus.  CKopocTb
punbTpannu ¢unprpanuu. 3akoH [lapcu. IlpoHumaemocts mOpHUCTOU
cpenpl. Yucno Camxrepa. I'paHuIbl IPUMEHMMOCTH 3aKOHA
Hapcu k sBiaeHusaMm ¢uiasTpamun. Yucino PeitHonbaca.
®opmyiibl 00111er0 3aKOHA (PUIBTPALHH.
Oco0ennoctu puabTpanun B |[Knaccudukanus  TpemmHoBaThix IutacToB.  Ilapamerpsl
4 |TPEUIMHOBATBIX 1 TpemnHoBaTtocT.  IIponunaemocts  macra.  I'panunsl
TPEIIHHOBATO-MIOPUCTHIX IPUMEHUMOCTH 3akoHa [lapcu B TpelIMHOBATBHIX U
IJIacTax TPEIMHOBATO-IOPUCTBIX IJIACTAX
OpnHoMmepHBIN  puiabTpaloHHBIA MOTOK. [loTeHnmansHOE
JIBUKEHHE. YpPaBHEHHE COCTOSIHMSI JKUAKOCTH, Ta3a B
Mpocreiimue sazaun nopucroif cpexe. Koadounuentsl 00beMHONH yHpyroctu
KuAKocTH U miacta. Oomue nuddepeHaibable ypaBHEHUS
5 |0OAHOMEPHOrO NOTOKA B 9 .
nopmcToi cpene MPOCTEHILINX OJHOMEPHBIX MOTOKOB IPY HEMHEHHOM 3aKOHE
¢unbrpanuu.  IloreHuumanbHOE  ABMKEHHE  OJHOMEPHOM
HEeC)KMMaeMoll  kuakocTH.  Ilpe3omerpuueckas  JIUHUS.
N306apel. UnauKkaTopHas JIMHUSL.
IToTok  ogHOMEpPHOW  HEC)KMMAeMOM  JKMJAKOCTH B
OaHoMepHBIii IOTOK B nedopMupyeMoM TpermuHoBaTtoM miacte. [loTok uaeanbHOro
G |TPeUMHOBATBIX 1 rasa B JeQOopMHpPYeMOM  TPEIIMHOBATOM  IUIACTE.
TPEeIMHOBATO-NIOPHUCTHIX OcobenHocTr (HUIBTPAIIMOHHOTO MOTOKA B JeopMUpyeMoM
IacTrax TPEIMHOBAaTOM IUIACTE B YCJIOBHUAX HEJIMHEHHOIO 3aKOHa
bunbTpanuu.
JuddepennmanbHoe ypaBHEHUE YCTAHOBUBILETOCS IBUKEHUS
DOUIbTPANUOHHBIN MOTOK HEC)KUMAEMON IKHUJKOCTH CO CBOOOJHOW TOBEPXHOCTHIO B
7 |*KUAKOCTH CO CBOOOAHOM I1acTe, MMEIOLIEM HEeNpoHUIaeMyto mnojomsy. Jlebut u
NOBEPXHOCTHIO WHAWKATOpHAs JuarpamMma JUisi [OTOKa IKUAKOCTH CO
cBOOOJIHOW OBEPXHOCTHIO.
[lonsiTve o0 MeTozne WHCCIENOBaHUS IUJIOCKOTO  IOTOKA.
Iliockuii  ycranHoBuBmIUiics | PUIbTPAUMOHHBIA TOTOK JKMAKOCTA OT HAarHeTaTelbHOU
] HepaauaJIbHbIH MOTOK | CKBAXKMHBI K JKCILTyaTallMOHHOW. [lnmockmii moTok, ecnu B
JKHAKOCTH WJIM Tra3a  B|MOJIyOECKOHEUHOM M KPYIJIOM IUIACTax pacIojio’keHa OJlHa

NOPHUCTOH cpeje

CKBakMHa. Brnusane Ha MMPOU3BOJUTCIIBHOCTE CKBAXHWHBI
(bOpMLI BHCIIHCI'O  KOHTypa IIJIacCTa. B3aI/IMO,I[CI>'ICTBI/IC




CKBOXHMH KOJNbIeBOH OaTapen. KomuuecTBeHHas OLEHKa
a¢pdexra B3auMoOAeHCTBUA  CKBaXUH. VHTEephepeHus
ckBaxuH. [Ipsmonuneiinas Oatapes ckBaxkuH. COBMECTHOE
JeiicTBrE HECKOJIbKUX IKCILTyaTallMOHHBIX u
HarHeTaTeJbHBIX Oarapeil. BnusiHue pammyca CKBaXHMHBI Ha
€€ MMPOU3BOAUTEIBHOCTb.

Oo0mue n1udpepennuaibHbIE
9 |ypaBHeHust MoA3eMHOI
THAPOMEXAHUKH

YpaBHeHue HEpa3pbIBHOCTH (crutonIHOCTH)
(GWIBTPAIMOHHOTO TIOTOKA B MPSIMOJIMHEHHON JeKapTOBOM
cucreme koopauHaTt. OOoOmeHHas ¢opma 3akoHa J[lapcw.
VYpaBHEHHE  TMOTCHIMAIBHOTO  JIBUKCHUSA. Y paBHCHHE
HEPa3phIBHOCTH (DUIBTPAIMOHHOTO TIOTOKA B TPEIIMHOBATO-
MIOPUCTOM M TPEUIMHOBATOM IJIacTax.

5.3 JlaGopaTopHbIi NPAKTUKYM (He NpeaycMaTPpUBAeTCs)

5.4 llpakTHYecKue 3aHATHS

Tabauna S
Ne HaumenoBanme pa3jaena
Conep:xanue paszjaena
n/n AUCHMILINHBI
Pacuer (azoBbIx paBHOBECHN YIJIEBOJIOPOJIHBIX CMECEH.
@da30BbI€ COCTOSHUS ¢ p y AOPOA
1 Onpenenenue AaBICHUS CXOXKICHHS KOHCTAaHT (Pa3oBOTO
YTJIEBOJIOPOJIHBIX CUCTEM .
PaBHOBECHSI YIVIEBOJIOPOIHBIX CMEcen
DJIEMEHTHI TEOpUHU
2 P 3akon Jlapcu
dbunpTparumn
[Ipocreiimue 3anaun . .
[ToTennuanbHOE IBMXKEHHE OJJHOPOIHOM HEC)KUMAEMOMN
3 OJIHOMEPHOT0 MOTOKA B
. KUJKOCTH
MIOPUCTON Cpejie
OnHOMEPHBIN TTOTOK B
4 TPEUIMHOBATHIX U [ToTOK KMAKOCTH B TUIACTE C HEOAHOPOJIHOM
TPEITMHOBATO-TIOPUCTHIX MIPOHUIIAEMOCTHIO
macTax
Ny OUIBTPAIIMOHHBIN MOTOK KUJIKOCTH CO CBOOOTHOM
OuIbTPALMOHHBIN TOTOK
N MTOBEPXHOCTHIO.
5 JKUJIKOCTH CO CBOOOTHOM . .
OUIBTPAIIMOHHBIN MOTOK OT HATHETATEJIbHON CKBAKHHBI K
MMOBEPXHOCTHIO .
JKCILTyaTallMOHHOU
[Inockuii yCTaHOBUBLIMICS
6 HepaJAualIbHbIA TOTOK KonnuectBenHas onenka s dexra B3auMoeCTBHIS
YKUJIKOCTH WJIH ras3a B CKBa)XHH
IIOPUCTOU Cpenie
6 CamocrosiTe/ibHasi padoTa CTYICHTOB 110 JUCHHUIINHE
CamocrosiTenbHas padoTta no aucuuiinHe coctasiser: 93 yaca y ODO, u 128 yacoB y
300.

CaMmocrosiTenbHass paboTa BKIIIOYAET TAK)KE MOATOTOBKY K MPAKTUYECKUM 3aHATHSAM U
HNOJATOTOBKY K 3alllUTe NpakTudeckux pador. Ilocie BBIMOMHEHMS MNPaKTHUECKUX padboT
IPOBOJUTCS HTOrOBOE coOecefoBaHME ¢ OOCYXKAEGHHEM ILelel, 3aJad U COAep KaHUs
BBINOJIHEHHBIX paboT. Ha moAroToBky K mpakTudeckuM padoram, u ux 3ammram 10 gacos. Ha
MOJIFOTOBKY K pedepaTtam, U ux 3amuram 10 yacos.

TeMbl 17151 CaMOCTOSITEILHOTO U3YYeHUS
1. duddepenumanbaple  ypaBHEHMs  H30TepMHUYECKOW  GuubTpauuu  (IOUA0B B

He(TEera3oHOCHBIX IJIacTax




16.

17.
18.
19.
20.

21

26.

N —

NonAEw

10.
11.
12.
13.
14.

OnHoMepHbIE YCTaHOBUBIIHMECS MOTOKH KUAKOCTU U T'a3a B IOPUCTOI cpesie

[Tnockue ycranoBuBIIuecs (GUIbTPALIMOHHbBIE TOTOKU

HeycranoBuBIeecs IBHKEHUE YIIPYTOH KUIKOCTH B yHOpyrou (aedopMupyemoii) mopucToi
cpene

HeycranoBuBiieecs qBuKeHHE ra3a B HOPUCTON cpefe

JIBu>KeHMEe rpaHuLbl pa3/iesia IpU B3aUMHOM BBITECHEHUH KHUJIKOCTEN U ra3oB

Teopus nByxda3zHoil GuiIbTpali HeCMEIINBAIOIIMXCS )KUIKOCTEH

OcHOBBI TeOpHH (HUIBTPALUN MHOTO(A3HBIX CUCTEM

['unponuHamMuyeckue MOJENHW METOJIOB IMOBBIIICHUS HedTe- M Ta30KOHAEHCATOOTIauu
IJIaCTOB

. OcobeHHocTH (UIBTPALUU HEHBIOTOHOBCKOM KHJIKOCTH

. JIBMKEHHE KUIKOCTEN U Ta30B B TPECIIMHOBATHIX U TPELIMHOBATO-IIOPUCTBIX Cperax

. MonenupoBaHre OCHOBHBIX IPOLIECCOB (PUIBTPALIMH IIACTOBBIX (IIIOUIOB

. OCHOBHBIE OIpe/IeICHUs ¥ TOHATHUS (PUIBTPALIH KHUIKOCTEeH U ra3oB. OnbIT U 3aKoH Jlapcu
. MaremaTtnueckue Mozienu o1HO(Ga3HON GpUIbTpaLH

. OnHoMepHasi yCcTaHOBUBIIASCS (PUIBTpALIMS HEC)KUMAEMOM JKMJIKOCTH U ra3a B OJIHOPOIAHOMN

MOPUCTOM cpefie

OnHoMepHbIe (UITBTPAMOHHBIC TTIOTOKH IO 3aKOHY JTAPCH HECXKUMACMOU KHUJIKOCTH U Ta3a B
HEOJIHOPOIHBIX IIIacTax

[Tnockue ycTaHOBUBIIUECS (PHIIBTPAIIIOHHBIC TOTOKH

HeycranoBuBieecs JBUKEHHE YIPYTod )KHIKOCTH B YIIPYT'OM IL1acTe

[Tpubnm>xeHHbIE METOIBI PEIICHUS 3a/1a4 TEOPUH YIIPYTOTO PEKUMA

[Tpocreiimue ycTaHOBUBIINECS HAIOPHBIE TEUCHUS

. KauecTBeHHBIE METO/IBI TEOPUU HATIOPHBIX TEYEHUHN
22.
23.
24.
25.

HecrannonapHoe IBM>KE€HUE OTHOPOJHOMN CKUMAaeMOW KUAKOCTHU. JInHelHas Teopus
Hecranmonapraoe nBrukeHNE OJHOPOAHBIX KuaKocTei. Henmnueitnpie 3¢ ¢ exTs
Hexnaccuueckne MOIEI IBUKEHUS OXHOPOAHBIX KUAKOCTEN

HepaBHoBecHOCTh IpH QUIIBTPAIMM OJHOPOJHBIX KHUJAKOCTEH. J[BU)KEHHE B TPEIIMHOBATO-
MIOPUCTBIX U CIIOMCTO-HEOAHOPOAHBIX IUIACTAX

OcHOBHBIE NPEJCTABIICHUS TEOPUH JABYX(A3HOTO TEUEHUS B IOPUCTHIX CpeIax

Ilepeuensb Tem aiis pedepara
3axoH [lapcu
[TonsiTie O MaTEeMaTHYECKOM MOJICTUPOBAHUM U KOMITBIOTEPHBIX MOJENSIX TUIACTOBBIX
CUCTEM
[TonsiTue o pexuMax HeTEra30BOAOHOCHBIX MJIACTOB
3aBHUCHUMOCTH TapaMeTPOB (DIIOUIOB U MTOPUCTOM CPEJIbI OT NaBICHUS
CxeMbl OJTHOMEPHBIX (PUITBTPAIMOHHBIX TTOTOKOB
PannanbHo-cdepudeckas GuibTpaIis HECKUMAECMON KUAKOCTH
OnnomepHbie (QUIBTPAIIMOHHBIE TOTOKA HEC)KUMAEMOMW KUJIKOCTH U Ta3a B HEOTHOPOIHBIX
nJacTax no 3akony lapcu
OcobenHocTr PHIbTpali HEHBIOTOHOBCKOM YKHIKOCTH
[TpUTOK KUAKOCTHU K TPYMIE CKBAXKUH B MJIACTE C YJAICHHBIM KOHTYPOM MUTAHUS
Bupl HecoBepmeHcTBa CKBaKUH. CKUH-3DPeKT
WuTepdepeHius CKBaXUH B YCIOBUAX YIIPYTOTO PeKUMa
OuabTparys )KUIKOCTH B IIOPUCTON cpesie
Knaccuueckue monenu Teopun GUIBTPALIMN OTHOPOIHOM KUIKOCTH
HccnenoBanue HeCTallMOHAPHBIX MPOIECCOB (DUIIBTPALIMU HA OCHOBE MOJIETTMPOBAHNE

YueOHO-MeTOIMYECKOE 0DecTiedyeHHe ISl CAMOCTOATENBLHON PadoThI CTY1eHTOB



—

10.

11
12

13.

14.

15.
16.
17.
18.

Underground Fluid Mechanics / Ilogzemnas rugpoMexaHuka [DJIEKTpOHHBIN pecypc] :
yueOHOe mocoOue Ha aHrnuickoMm si3pike / A. B. Xanmsens, I1. H. JluBunmes, H. M.
Knumenko, A. O. Illlectepenb. — DJEKTPOH. TEKCTOBbIE JaHHbIE. — CTaBpornob : CeBepo-
KaBkasckuii penepanbueiii yausepcuret, 2016. — 149 ¢. — 2227-8397. — Pexum nocryna:
http://www.iprbookshop.ru/66012.html

Bacuues K.C. u np. [Togzemuas runpomexannka [nekrporusiid pecype] / K. C. bacaues, H.

M. JImutpues, P. JI. KaneBckas, B. M. MakcuMoOB. — DJEKTPOH. TEKCTOBBIC JAHHbIC. —
MockBa, WxkeBck : PerynspHas u XaoTudeckas JIMHAmMuKa, VIKEBCKMH WHCTUTYT
KOMIBIOTEPHBIX uccaenoBanuii, 2006. — 488 c¢. — 5-93972-547-3. — Pexum noctyna:

http://www.iprbookshop.ru/16594.html

Casunkosa JI.JI., OcHOBBI MoA3eMHON He(TEra3orHApOMEXaHUKN [DJIECKTPOHHBIA pecypc:
yae6Hoe ocobue / CaBunkosa JI.JI. - Opendypr: OI'Y, 2017. - 176 c. - ISBN 978-5-7410-
1687-9 - Pexxum noctyma: http://www.studentlibrary.ru/book/ISBN9785741016879.html
Kapnayxoe  M.JI., COBPEMEHHBLIE = METOAbl TMJPOJUHAMUNYECKUX
VCCJIEJJOBAHUI CKBAXMWH: CHpaBoYHHK HMHXEHEpPa MO MCCIEIOBAHMIO CKBAXKHH
[OnexTponnsiii pecype] / Kapnayxos M.JIL., IlesakoBa E.M. - M. : Un(ppa-Urxenepus,
2010. - 432 c. - ISBN 978-5-9729-0031-2 - Pexum JIOCTyTa:
http://www.studentlibrary.ru/book/ISBN9785972900312.html

Hedts u ra3 [Dnextponusiii pecypc] / - M. : T'opnas kuura, 2013. - 272 c. - ISBN 0236-
1493-2013-48 - Pexxum noctyna: http://www.studentlibrary.ru/book/GK-0236-1493-2013-
48.html

7. OneHoYHbBIE CPeACTBA

Bonpocsl k nepBoii pyoe:kHOH aTTecTAlIUN
UYro n3zyuaer aucuuiuinHa «lloazeMHas rugpoMexaHukay.
Koraa xeM u Ob110 3aJ105KEHO pa3BUTHE MTOA3EMHOM THAPOMEXAHHUKHU.
Kem ObliM B mepBble MPEANPUHATH TEOPETUUECKHE HCCIEIOBAHMS B 00JIACTH TMOJ3EMHOI
TUJIPOMEXAHUKHU.
B kakux ropax mpouuioro Beka IOJ3EMHasl TMIPOMEXaHUWKa BCTYIIWJIA B HOBBIA IIEPUOJ
CBOET0 pa3BUTHUA
Kakoe HOBO€ HampaBiieHHE Pa3BUBAECTCS Ha PsIIy C 3aJjad4aMU TEUEHHS TIOJI3EMHBIX BOJ
Kto sBisieTcsi OCHOBOIIOJIO)KHUKOM HOBOTO HAMpaBlIEHUs Ta30HE(PTSHAs TMOI3EMHas
TUIpOMEXaHUKA
Korma u keM ObITM oONHMCaHbl BAKHEWINIME WCCIEAOBAaHMS B OOJACTH TOA3EMHOMN
TUIPOMEXAHUKU
Uto moHMMarOT moJ1 puIbTparueit
Kak Ha3pBatoT cample OOJBIIME IMYyCTOTHI B3aWMOJACUCTBUE KHUAKOCTH, CO CTEHKAMHU
KOTOPBIX YaCTHYHO BJIMSET HA €€ BIMSHUE
Kakyro cpemy mpencraBisieT co0oil TBepAOe TENO, COAEpKAIIMe MOpPHI, TaKue KaK MECOK,
MECYaHHK, U3BECTHIK

. KaKon cpeay npeacTaBJiACT coboit TBCPAOTO TCJIa CCJIM BHYTPHU HCT'O BO3SHUKIIN TPCIIHUHBI.
. Kakx HazpBaeTcs MOJCIb HOpHCTOﬁ Cp€abl, MOCTPOCHHAaA Ha OCHOBC JOIMYHICHUSA, YTO BCEC

MOPBI — Y3KME HWJIMHAPHI, PACTIOJIOKEHHBIE MAPAJUIETBHO APYT APYTY.

Kak HazpiBaeTcs Mojenb MOPUCTOM Cpelbl, TOCTPOCHHAs Ha OCHOBE JOIMYIIEHHMS, YTO BCE
3epHa MPEJICTABICHBI B BII€ MHOKECTBA IIapO0OPa3HBIX YaCTHIl OJJMHAKOBOTO IHAMETPA.
Kakoii u3 mapaMeTpoB SIBIISIETCS OJHMM W3 BAXKHEWIIHNX, XapaKTEPU3YIOIIUM MOPHUCTYIO
cpeny.

Uto Ha3BIBae€TCs OTHOIICHUE 00BEMA TIOP Ty KO BCEMY TAaHHOMY 00BEMY TTOPUCTOM CPEJIBI T.
B xakux enquHuIIaX U3MEPSETCS MOPUCTOCTb.

Kaxkoii emie mapameTp CIIy’KUT, KPOME OPUCTOCTH, JIJII IOPUCTON CPEIBI.

Uro Ha3bpIBaeTCs OTHOIIEHHE MPOCBETHOM IUTOMIAAU (IUIOMIAAN MPOXOAOB) B HEKOTOPOM
CEYEHUH MOPUCTOM cpenbl Fy ko Beel miomaay 3Toro ceueHus F.


http://www.iprbookshop.ru/66012.html
http://www.iprbookshop.ru/16594.html
http://www.studentlibrary.ru/book/ISBN9785741016879.html
http://www.studentlibrary.ru/book/ISBN9785972900312.html
http://www.studentlibrary.ru/book/GK-0236-1493-2013-48.html
http://www.studentlibrary.ru/book/GK-0236-1493-2013-48.html
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Uro BeBen Y. Cnuxtep I MOPUCTOrO (DUKTUBHOTO TPYHTA, HCXOIS W3 IMPOCTHIX
reOMETPUYECKUX COOOpakeHUH.

Kakoro 3HaueHus HOCTUraeT MOPUCTOCTh (PUKTHUBHOTO TPyHTA MpPH YKJIaJKe LIApOB IO
YIIIOM o = 60

Kakoro 3HaueHusi HOCTUraeT MOPUCTOCTh (PUKTHUBHOTO TPyHTA MpPH YKJIaJKe LIApOB IO
yriom « =90

Kakoro 3HaueHus JOCTUTAET MPOCBETHOCTh (DUKTUBHOTO TPYHTA MpPU YKIAJAKE IIAPOB IOA
YIIIOM o = 60

Kakoro 3HaueHHMs AOCTHraeT MOPHCTOCTh (PUKTHBHOTO T'PYHTA HPU YKJIAJIKE IIAPOB IOA
YIIIOM o =90

Kak Ha3biBaloT abCONIOTHYIO MOPUCTOCTh M (PUKTHBHYIO MOPUCTOCTh B MPUPOIHBIX WIIU
MCKYCCTBEHHBIX MaTepHaiax

Kak wnaspiBaeTcst aumerp yactull (UKTUBHOTO TPYHTA, YIOBIETBOPSIOLUIUM CIEAYIOLUIUM
YCIOBUSIM:  T€OMETPUYECKAss  XapaKTEpUCTUKAa  TUIAPABIMYECKOTO  CONPOTHUBIIECHHUSA,
OKa3bIBAEMOT0 (PUKTUBHBIM IPYHTOM (DPUIBTPALIMOHHOMY MOTOKY, JOJDKHA OBITH TaKOH, Kak
U B CIIy4ae peaIbHON ITOPOJBL.

C moMoIIpI0 KaKOro aHaliu3a HaxoguTcs 3(PQPEeKTUBHBIM auamMeTp 4YacTUl] (PUKTUBHOTO
IpyHTa, IPU KOTOPOM OIIPENENSIeTCs TPYNIIOBbIE [T0KA3aTEIN COCTaBa I'PYHTA U MPOLEHTHOE
coJiep>KaHue OTIENbHBIX (PpaKLuid.

Uro CTposT mociie MPOCEHBAaHUsI TPyHTa Yepe3 CIEHUaTbHBIA HA0Op CHUT C Pa3iIuYHON
IJIOIA/IbI0 OTBEPCTHUH.

[Tepeuncnure aBa criocoba st BerAuciaeHus 3H(GEKTHBHOTO TuameTpa

Uto ecTh CBOMCTBO MOPUCTOM cCpeAbl NpPOMycKarh dYepe3 ceds KUAKOCTb, Ta3 U
ra30’kKUJIKOCTHYIO CMECh 0] BO3JEMCTBUEM MTPUIIOKEHHOTO Mepenaia JaBlIeHUs.

Kak nazpiBaeTcst oOmuii 3akoH (GUIBTpAllMU B TE€X CiIydasX, Korjaa 3akoH Jlapcu He uMmeeT
CUILy.

OO0pa3en BapuanTa AJs1 npoBeaeHus 1 pyoe:xxkHO# aTTecTallUN

Kakyto cpemy mpezacraBisier co0oil TBEpIOE TENO, COAEpKaIIMe TOpPHI, TAKHE KaK IECOK,
NECYaHHK, U3BECTHSK

Kakyto cpemy npencraBisieT co00ii TBEpIOTo TeNa €ClId BHYTPU HETO BO3HUKIIH TPEIIHHEI.
Kak Ha3pIBaeTcsi MozieNb MOPUCTOI Cpeibl, MOCTPOEHHAsT HAa OCHOBE JIOMYIICHUsS, YTO BCE
MOPBI — y3KUE IUJIHHIPEI, PACTIOIOKEHHBIE MAapaIeIbHO IPYT APYTY.

Bonpocs! ko BTOpoii py0eskHOM aTTecTalul
B kakom BuIe BbIpaXaeTcsl 3aBUCUMOCTb MEXAY CKOPOCTbIO (PUIBTpalMM L M CpeaHei
CKOPOCTBIO JBUKEHUS 110 TPELIMHAM ¢ B TPEIIMHOBATOM IUIACTE
[To xakoil u3BecTHOM (opMyne U3 THUIPOMEXAHMKH OIPENENAeTCsl CPeqHssl CKOPOCTb
TEUYEHUS KUIKOCTU MEXKIY ABYMS INIOCKUMHU HENOABUKHBIMH M1APAJUICIIbHBIMU CTEHKAMM.
Kak 3anuceiBaetcst popmyia B 00111eM cirydae A7 MOPUCTOCTH TPEIIMHOBATOIO TUIacTa m,

Yemy paBHo B cucteMe CU nponnnaemocts 1 J{apen.

CkoJbKO (haKTOpPOB BIHSIET HA 00BEM MPOCTPAHCTBA B TPEILIMHOBATOM KOJUIEKTOPE.

Ha uto Bmmser YBCIIUUCHUC 3CPEH C MAACHHUEM INIACTOBOI'0 AABJICHUA B TPCIHIMHOBATOM
KOJJIEKTODE.

Ha uro Bnmser YBCIUYCHUC CKHUMAIOMIUX YCI/IJ'II/II\/'I Ha CKCJICT NPOAYKTHBHOI'O IIJIaCTa B
TPELMHOBATOM KOJJIEKTOPE.

Kaxk ma3niBaercs OIHO U3 ypaBHeHHfI CUCTEMBI I OMMPEACIICHUA NEPEMCHHBIX ITapaMETPOB
He(TH, raza MM UX CMECH M MapaMeTpoB IUIacTa siBisercss oduiee auddepeHunanbHoe
ypaBHEHHWE JIBIDKCHHS CKUMAaEeMOM JKMJIKOCTH WJIM Ta3a B YIPYroi cpee PpriibTpaliioHHOTO
MOTOKA.
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Uro BhIpakaeT ypaBHEHHE HEPa3phIBHOCTU B Ipeaesax IOCTOSHHOTO 3JIEMEHTapHOTO
00beMa, BBIACTICHHOTO BHYTPY TTOPUCTOM MIIH TPEIIMHOBATON CPE/IbI.

Kak wmoxer ObITh 3amucaHa ¢opmyna s oO0beMa MOPOBOrO IMPOCTPAHCTBA BHYTPHU
napasuiesenunena 7,

CKOJBKMMH C€IIOCOOaMHU PacyeToB ObUIO HAWJEHO H3MEHEHHWE MAacChl >KUIKOCTU BHYTPH
PAcCMOTPEHHOTO HAIIEro Napajlielenuea 3a IPOMEKYTOK BPEMEHH dt

Kakoii OykxBoii 0003HaY€HO Macca KUAKOCTH MapauIesenuIeaa.

Yemy paBHa Macca )KMIKOCTH, HAKOIUIEHHAs! B NapajieJICIUIIe e 3a BpeMs dr .

0
Kakoe ycrmoBue MODKHO OBITh COOJIIOJIGHO CYMMUPYS TPH STHX BBIPKEHUS a—(pux)fdt,

X

ai(puy )z'dt, ag(puz)fdt HaxoJs TOJIHYI0 Maccy JKHUIKOCTH, HAKOIUICHHYIO B 3JIEMEHTE
y z

MOPUCTOM Cpelbl 32 BpeMs d¢ NPU YCIOBUU, YTO HUCTOYHUKAMU U CTOKAMH KHJIKOCTH

SIBJIIFOTCS HCKITFOUUTEIIEHO BHEIHNE TPaHH BBIICIICHHOTO Mapalie/IenuIe/a.

Yto 0003HAYaeT JaHHAs CHUMBOJIMYCCKAs 3auch div(pv).

C IMOMOIIBIO KAKOT'O OII€paTOpa HHOr'Aa 3alIMCbIBAIOT 3dKOH I[apcn, BbIpaxkasa grad pP.

Kak wn3o0paxaercst KaKgoe KOMIUIEKCHOE YHCIO z Ha puUC. 3 H300paXeHHOW Ha ATOMU
IUIOCKOCTH.

Uro 3HaUUT 3a1aTh (PYHKIIMIO KOMIUIEKCHOTO MTEPEMEHHOTO.

[Tox xakuM yrioMm nepeceKkaroTcsl 1B€ KpUBbIE, U3 KOTOPHIX OJHA MPHHAJICKUT CEMEUCTBY
KPHBBIX, ONIPEIENIIEMBIX YPaBHEHUEM go(x, y) = C, a Ipyrasi CeMeHCTBY KPHUBBIX t//(x, y) =C
Urto 00pa3yroT J1Ba CEMEICTBA KPUBBIX B OCHOBHOM TUIOCKOCTH TCUCHHS.

Kakomy ypaBHEHHE yOBIETBOPAIOT (PyHKIIUN (p(x, y) u l//(x, y).
o’y Oy

+ =0.

o’ oy’

Kax Ha3zpiBaeTCst mposBIICHHE B TIPU3a00iTHOM 001acTH TUTacTa, ¢ KOHEUHON MOITHOCTBIO TIPH

OTCYTCTBUH PaJUAIIbHOTO MOTOKAa MO MPUYHMHE, 00YCIOBICHHON KOHCTPYKIMEH 3a00s1 WiH

¢unbTpa.

K kxakoMy TuIly OTHOCUTCSI CKB&KHMHA, €CJIM OHA BCKPBIBACT IUIACT HE HA BCKO MOIIHOCTD,

XOTS U UMEET IMOJIHOCTBIO OTKPBITYIO Ul IPUTOKA IJIACTOBOM KUAKOCTH OBEPXHOCTb.

K kakoMy TuIy OTHOCHUTCSI CKB@)XHMHA, €CIM OHa JOBEJEHA 1O IUIacTa, HO COOOIIaeTcs ¢

IUIACTOM TOJIBKO Yepe3 OTBEpCTUSl B KOJOHHE TpyO, B IIEMEHTHOM KOJbIE WIH B

crienManbHOM (puibTpe.

Uewm xapakrepusyercst K03QGUIMEHT HECOBEPIICHCTBA CKBAKUHBI

OT Kkakoro Tmoka3aTens 3aBUCUT KOI((UIMEHT COBEPILIEHCTBA, €CJIM CKBaXHHA

HECOBEpIIIEHHA 10 CTENEHU BCKPBITHS IJIacTa U KaK OH OIpeiesieTcs

Ot yero eme 3aBUCUT KO3(D(PUIIMEHT COBEPILIEHCTBA CKBAXXMHBI, €CIU IJACT BCKPHIBACTCS

IIPU ITOMOIIY CTPEISIIOIINX Nep(opaTopoB — MyJIEBbIX, OECIYIEBBIX (KYMYISTUBHBIX) U T.II.

Kakoii BenmnunHON MHOT 1A MOJIb3YIOTCS NP pacyeTe JeOUTOB HECOBEPIICHHBIX CKBAXKHH.

Kak Ha3bIBaeTcsl paanyc Takoi BOOOpa)kaeMoOW COBEPIIEHHO CKBAXXHHbI, KOTOpasi, 1EHCTBYs

B YCJIOBUSIX HECOBEPIIEHHON CKBa)KUHBI, 1aBajia Obl TOT XK€ IEOUT, YTO U 3Ta IMOCIEAHSS.

Kax Mo>xHO ompenenuTh 1eOUT HECOBEPIIICHHOW CKBaYKHUHBI.

Kakoli BETMUYNHON MOXET yUUTHIBATHCS BIMSIHHME HECOBEPIIECHCTBA CKBA)KMHBI HA NPUTOK K

Hel JKUJIKOCTH MPH CYIIECTBOBaHUU 3aKOHA (UiIbTpauu 3akoHa Japcu.

Kak Ha3bIBaeTcs MCKYCCTBEHHOE 00pa3oBaHHME U pacUIMpeHHe TpellMH B IOpoJax

npu3ab0HON 00IaCTH MyTeM CO3/1aHHUS MOBBIIIEHHBIX aBJICHUH KHUJIKOCTH, HAarHETaeMO! B

CKBAKUHY.

UTo HarHeTarT BMECTE C KUAKOCTHIO JJISi TOTO YTOOBI TPEUIMHBI B MOPOJE HE CMBIKAIUCH

1ocJIe Ma/IeHUs JABJICHNSI HAarHETaeMOr0 B IJIACT YEPE3 CKBAXKHUHY.

Kak Ha3eiBaeTcs YCJIOBUSA JIsI AAHHOTO YpaBHCHUS
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Kakoil npoTs>keHHOCTH O0BIYHO JIOCTUTAIOT TPEIIMHBL, 00pa3yIOLIMecs MpU pa3pbIBe IJIacTa.
Yro mokazanM  pe3ynpTaThl  AKCIEPHUMEHTaNbHBIX  HcciaenoBanuit  JI.A.  Ddpoca
ony0aukoBaHHbIe B 1960 1 (CBsA3aHHBIEC ¢ Ta3UPOBAHHOMN KHIKOCTHIO).

Korna nomyvaercs TeueHue OJHOTO pPoJa, KaK MOKa3alM Pe3yJIbTaTbl SKCIIEPUMEHTAIBHBIX
uccienoBanuii J[.A. Ddpoca.

Korna nomyuaercst TeueHue BTOPOro poja, Kak MOKa3aau pe3ysbTaThl SKCIIEPUMEHTAIBHBIX
uccienoBanuii J[.A. Ddpoca.

YeM MOXHO OOBSICHUTH Ooibiine (ha30BbIE MPOHULAEMOCTH Ui cMeced, ueM (a30oBbIe
IPOHULIAEMOCTH JUIsl Fa3UPOBAHHOM HKHUJIKOCTH.

YeMy COOTBETCTBYIOT (ha30BbIC MPOHUIIAEMOCTH Ta3UPOBAHHOMN JKUAKOCTH, €CIH BBIUYUCIIATH
(a30Bble MPOHULIAEMOCTH, UCXO/I U3 TOTO, YTO B ClIyyae cMecH (a3bl 3aHUMAIOT Pa3IMuHbIE
HOpPHI, @ IpU (PUIBTPAIIMK COMPOBOKIAIOIIMXCS C BBIACICHUEM ra3a U3 pacTBOpa BO MHOTHUX
1opax OAHOBPEMEHHO NMPHUCYTCTBYET KHUJKOCTb U ITy3bIPbKH a3a, TO MPH HACBIIIEHHOCTH S
osn3koi 1.

YTo MOXKHO CUMTaTh TOJBKO HpU (QUIBTPALMH CMECH, T.€. €CIIM ra3 He BbLIENAETCS U3
pacTBopa, a BOAUTCS U3 BHE.

Kakoii Ge3pa3mepHOii BEIMYMHOM MOKHO IIPEICTaBUTh pacrpeseieHue ¢a3 B Mopax.

Kakoro Buzma  pe3yapTaThl JaJid  I[POMBICIOBBIE  HCCIIEIOBAaHUS  ONpEAENICHUS
CPEIHEeIIacTOBOM (PYHKLUU.

K kakoii pynkuuu 6muska cpenneracrosas gpynxius P (S).

B kakux ClIy4dasax HNPpUMCHHUMBI ABYXIIAPpAaMETPUYCCKUC 3aBUCHUMOCTHU IIpU OIIPEACICHUN
MMPpOHUIACMOCTHU AJIA (1)83 ra3Hp0BaHHOﬁ KHNIKOCTH.

OO0pa3en BapuaHTa AJs1 IPOBeeHUs 2 Py0e:KHOM aTTecTALUHN

Yem xapaktepusyercsi KodpPHUIUEHT HECOBEPIICHCTBA CKBAXKUHBI

OT Kakoro Tmoka3aTenss 3aBUCHUT KOI((UIMEHT COBEPIIEHCTBA, €CIIM CKBaXXHHA
HECOBEPIIEHHA 0 CTENIEHU BCKPBITHSA IUIACTa U KaK OH OIpeeNsIeTcs

Ot yero eme 3aBUCHT KO3(p(PHUIIMEHT COBEPIIEHCTBA CKBAXHMHBI, €CIU IJIACT BCKPHIBACTCS
IPY TIOMOIIM CTPEJISAIOMIUX MepPOPaTOPOB — MyJIEBbIX, OECITYIEBbIX (KYMYJISATUBHBIX) U T.I1.

Bonpocel k 3x3ameny
[TonzemHasi rupoMexaHuka — TEOpETUYecKasi OCHOBAa pa3pabOTKU HE(TAHBIX, a30BBIX U
ra30KOH/IEHCATHBIX MECTOPOKIACHUMN.
Baxneimme 3tarnsl pa3BUTHs MOA3EMHON THAPOMEXAHUKH.
SIBnenue GpuabTpaLuH.
[Tpocreitmue monenu nopuctoii cpeast (OIIK-4).
ITopucTOCTH U TPOCBETHOCTb.
DUKTUBHBIN TPYHT U TIEPEXO0J] OT HEro K ectectBeHHOMY rpyHTy (OIIK-1).
D¢ dexkTuBHBINA AMaMETP U CIIOCOOBI €ro OIpeIeNeHusl.
Cxopocts unsTparuu. 3akon Japcu.
ITponunaemocts nopucroit cpenpl. Yucno Ciuxrepa.
['panu1el npUMEHUMOCTH 3aKoHa Jlapcu K sBIEHUSAM (UIBTPAIIH.

Knaccudukanus TpeumHOBaThIX 1acToB. [lapaMeTphl TPeIMHOBATOCTH.

[IponnnaemocTs miacra.

I'panuubl npUMEHMMOCTH 3akoHa Jlapcu B TPEIIMHOBATBIX WM TPEIIMHOBATO-TIOPHUCTHIX
Iracrax

OnHOMepHBIN (QUIBTPAIMOHHBIN MOTOK.

ITorennuanpHOE OBHMIKEHUE.

YpaBHEHHE COCTOAHUS KUIKOCTH, I'a3a B IOPUCTOU Cpele.



19. KoadpurmeHTsr 00beMHON YyIPYTOCTH KUIKOCTH U TUTACTA.

20. O6mue auddepeHIUANbHbIE YpPaBHEHUS MNPOCTEHIIMX OJHOMEPHBIX IOTOKOB TpHU
HEJIMHEWHOM 3aKOHE (PHIIbTPALUH.

21. IloreHumanbHOE IBUKEHUE OJJHOMEPHON HEC)KMMAEMOM JKUKOCTH.

22. Ilbe3omeTpudeckas TMHUS, HHAUKATOPHAS JTMHUS U U300aphbl.

23. TIoTOK OJTHOMEPHOU HECKMMAEMOH KHJIKOCTH B 1e(hOPMHUPYEMOM TPEIIMHOBATOM ILIACTE.

24. TloTok uaeansHOro raza B AeOopMUPYEMOM TPEIIMHOBATOM ILIACTE.

25. OcoOeHHOCTH (PUIBTPAIIMOHHOTO TOTOKa B Je(OPMHPYEMOM TPEUIMHOBATOM IUIACTE B
YCIIOBUSIX HETMHEIHOIr0 3aKOHa (DUIIbTPALIUU.

26. lnddepennuanbHoe ypaBHEHUE YCTAaHOBUBLIETOCS IBMKEHUS HECKHMMAEMOW JKUAKOCTH CO
CBOOOHOM MOBEPXHOCTHIO B IJIACTE, MMEIOIIEM HEIPOHUIIAEMYIO MOAOUIBY.

27. 1eOuT ¥ MHAMKATOpHAS JUarpaMMa JUIsl MOTOKa )KUKOCTU CO CBOOOHOM MOBEPXHOCTBIO.

28. [lonsiTHE O METOIE UCCIIEIOBAHMS TNIOCKOTO MOTOKA.

29. OunbTpAMOHHBIN OTOK KUJIKOCTA OT HArHETATEIbHON CKBAXKUHBI K SKCILTyaTal[MOHHOM.

30. IInmockuii MOTOK, ecinu B TONYyOECKOHEYHOM M KPYTJOM IUIacTaX pacloyiokKeHa OJIHa
CKBA)KHHA.

31. BnusiHue Ha IPOU3BOAUTEIHLHOCTh CKBKHUHBI (POPMBI BHEIITHETO KOHTYpa IUIacTa.

32. BauMoieiicTBUE CKBaXKMH KOJIBIIEBOM OaTapew.

33. KonuuecTtBeHHas orieHKa 3(pQeKTa B3auMOIeHCTBUS CKBAKUH.

34. UnTepdepeHIius CKBaXKHH.

35. IlpsamonuHeiiHas 6aTtapesi CKBaKHH.

36. CoBMeCTHOE J1eHiCTBUE HECKOJIBKUX IKCIUTYaTallMOHHBIX U HATHETATEJbHbIX OaTapei.

37. BnusiHue paanyca CKBaXHHbBI Ha €€ TPOU3BOIUTEIILHOCTD.

38. YpaBHeHHe Hepa3pbIBHOCTH (CIUIOMIHOCTH) (MIIBTPALIMOHHOTO TOTOKA B MPSIMOJIMHEHHOM
JIEKapTOBOM crcTeMe KOOpAMHAT.

39. O6o06menHas Gpopma 3akoHa Jlapcu.

40. YpaBHEHHE OTCHIUATBHOTO JBUKCHHUS.

41. YpaBHeHHE HEpa3pbIBHOCTH (UIBTPAMOHHOTO IIOTOKa B TPEHIMHOBATO-TIOPUCTOM U
TpemurHoBaToM 1iactax (OI1K-4).

Oo0pa3sen Oustera 11 IK3aMeHa
MHWHHCTEPCTBO HAVKH U BBICLIIET'O OBPA3OBAHIS POCCUNCKOM ®EJEPALINNU
['PO3HEHCKUI T'OCYJAPCTBEHHBIN HE®TSHOM TEXHUYECKUIM YHUBEPCUTET
nMeHu akagemuka M.Jl. MuuinoHImmkoBa
I/IHCTI/ITyT Hed)TI/I 1 rasa crieguaian3anus <<Pa3pa60TKa 158 BKCHHyaTaI_II/IH He(l)THHLIX
MCCTOpO)K)IGHHfI» CEMCECTP
ﬂI/ICI_II/IHJII/IHa «HOI[SGMHB.SI FH,Z[pOMCX&HI/IKa»
Buiter Ne 1




1 Baxkneline 3Tansl pa3BUTHA TOI3€MHOIT THIPOMEXAHHKI

2. I'paBIIIB IPHMEHNMOCTH 3aK0Ha JlapcH K SBI€HHAM (QIIBTPAITN
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Omnpenenenne koddunuenta Japcu

Koaddunument [apcu ciaemyer onpenenuts Ui YCIOBUN JIAMUHAPHOTO U TYpOYJIEHTHOTO
pPEXKUMOB (DUIBTPALMN TCUCHUS >KHJIKOCTH IO CTBOJY CKBRKWH, BXOJSIIUX B KOJBIEBYIO
Oarapero. CMeHa pekrMa JIBUKEHHSI JKUIKOCTH HACTYMAeT MPU KPUTHUYECKOM 3HAYCHHH YHUCIIa
Peitnonbaca, pasaom 2320.

Jns nmaMUHapHOTO JABMKEHHUS >KUIKOCTH COOTBETCTBEHHO uHMcIO PeitHonbaca MeHbIle
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K02 PUIHEHT BA3KOCTH kuakocTu 4-107 1-cex/m?.



7.4. Onucanme mnoxasarejeil u KPUTEPUEB OUCHUBAHUA KOMIIETEHIIUH Ha PAa3JINYHBIX 3Talax HMX (l)OpMHpOBaHHH, OIIMCAHHUEC INKAJIbI

OLlCHUBAHMSI.
Taoauma 7
ILnanupyembie pe3yJabTaThl OCBOCHHS KpuTepuu oneHuBaHusI pe3yJbTATOB 00yUeHMsI HaumenoBanmne
KOMIETeHIHH menee 41 6aJL10B 41-60 0a.i10B 61-80 0a10B 81-100 6a10B OLICHOYHOI'0
(HeynoBJieTBOpuTE | (YIOBJIETBOPUTEb (xopouuo) (oTIM4HO) cpeiacTBa

OIIK-1. Criocob6eH pemaTh TPOU3BOACT

BEHHBIC U (MJIN) UCCIIE0BATENIbCKUE 33/1a49H MTPO(ECCHOHATBFHON AEATEIbHOCTH C Y4€TOM OCHOBHBIX TPeOOBaHUI
U IOTpeOHOCTeH HeTera3oBoi O0Tpaciu

3HaTh: pexuMbl paboThl HEPTAHBIX U | YacTHuHOE BlIajJeHUE Henonusie 3nanus | ChopmMupoBaHHbIE, CdopmupoBan-
ra30BbIX IUIaCTOB, crocoOsl HO coJiepKallue HBIE
9KCIUTyaTallud  CKBAXXUH,  OCHOBBI OTJIEIbHbIE CucremaTtunuec-
BbIOOpa  pallMOHATIBHOIO  crocoba npo0Oebl 3HaHUs KHe
AKCILTyaTaluu CKBaKUH, 3HAHUS
HKCIUTyaTaIus CKBa)XMH U

00CITy’)KUBaHUE CKBAYKHUH.

YMmerb:  coOmonath  TpeOOBaHHA Yactuunsle Henonnele 3Hanus | YMeHHUs NOJIHBIE, Cdopmuposan-
HOPMAaTUBHOM  JOKyMEHTallMM IO YMEHUS JIOITYCKaIOTCs HBIE
JKCIUTyaTalud U OOCIYKUBaHUIO HeOOoJbIINE OINOKN yMeHuA
TEXHOJIOTHYECKOTO o0opynoBaHus,

KOHCTPYKLUH, OOBEKTOB.

Bnaners: HaBblkamMu 3P QPEKTUBHOMN
HKCIUTyaTaIluH TEXHOJIOTUYECKOTO
o0opyioBaHus, KOHCTPYKIIUH,
00BEKTOB.

YacTU4yHOE BJIaJIEHUE
HaBBIKAMU

Henonurie
IIPUMEHEHNE
HAaBBIKOB

B cucrematnueckom
NPUMEHEHUU
HaBBLIKOB
JIOITyCKarTCs
poOebI

Ycnemrnoe n
CHUCTEMATHYECKO
€ IpUMEHEHNE
HaBBIKOB

3agaHus ajs
KOHTPOJIBHOM paboTHl,
TECTOBBIE 3a/IaHMSI,
TeMbI pedepaTos,
OHJIETHI




[Iponomkenue Tabaub! 7

IL1anupyembie pe3yJabTaThl OCBOCHHS Kpurtepun onieHNBaHHus pPe3yJbTATOB 00YVUEeHHS HaumenoBaHnue
KOMIETeH MU Menee 41 6an1oB 41-60 6ay1;10B 61-80 0ay10B 81-100 0ay10B OLICHOYHOT0
(HeynoBJjieTBOpUTE | (YIOBJIETBOPHUTEIb (xopoio) (OTJIMYHO) cpeacTBa

OIIK-4. Cioco0OeH UCcroiabp30BaTh palliOHATLHBIE METOIbI MOICTUPOBAHUS IIPOLIECCOB MPUPOAHBIX U TEXHUYECKUX CUCTEM, CILIONIHBIX U pa3/IeIEHHbBIX
Cpell, F€0JIOTUYECKOM Cpejibl, MAaCCHBA TOPHBIX MOPOJ]

3HaTh: NpUHIUIHAIBHBIE | YacTHYHOE BllaeHNE Hemnonnsie 3nanus | ChopMupoBaHHbBIC, CdopmupoBaH-
0COOEHHOCTHU MOJICTTUPOBAHUS HO CoJIeprKaIue HBIE
MaTreMaTHYeCKuX,  (QHU3UYECKUX  H OTJEJIbHEIE Cucremarnuec-
XAMHYECKHAX MIPOIIECCOB, IpOOECITBI 3HAHUS KHE
MpeIHa3HAYCHHbIC JUISI KOHKPETHBIX 3HAHUS
TEXHOJIOTUYECKHX MPOIECCOB

YMeTb: HaxXoAWTh U KPUTHYECKH YacTuyHbIE Henonusle 3Hanusg |  YMeHHS MOJIHBIE, Cdopmuposan-
aHATM3UPOBATH uH(pOpMAIIHIO, YMEHHUS JIOTTYCKAIOTCS HBIE
HEO0OXOTUMYTO JUTST pereHus HeOOJIBIIINE OMIHOKH yMeHus
IMOCTABJIEHHOMH 3a/1aun

Bnaners: HaBblkamu —TpoBefeHHs | YacTuuHOE BlaJeHHE Henonurlie B cucteMaTnueckoM VYenemHoe u
KPUTHUYECKOTO aHaIM3a MPOOIEMHBIX HaBBIKAMH MIPUMCHCHHE MIPUMCHCHHUH CHCTEMATHUUECKO
CUTyalluii B XOJie peLIeHHUs 3ajad HaBBIKOB HaBBIKOB € IpUMEHEHUEe
podecCHOHATEHOM JISATSIIEHOCTH. JIOTTYCKAIOTCS HaBBIKOB

poOebI

3aganus s
KOHTPOJIBHOM paboTHl,
TECTOBBIE 3aJaHNUs,
TeMBI pedepaTos,
OMIIEeTHI




8. OcobenHocTH peaan3anuy JMCHUIIUHDI 1151 HHBAJIWAOB U JIHI[ C OTPAHHUYeHHBIMU
BO3MOKHOCTSIMH 3/10POBbSI

Jliia ocyliecTBICHHS MPOLEAYp TEKYLIero KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOU
aTTecTallud OOYyYaromMXCs CO3JaHbl (OHABI OIICHOYHBIX CPEICTB, aTalNTHPOBAHHBIC IS
WHBAJIUJIOB U JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBBSI M TO3BOJISIOLINE OLEHUTH
JOCTHIKEHUE MMU 3aIJIAHMPOBAHHBIX B OCHOBHOW 00pa3oBaTEbHOW MPOrpaMMe pe3yIbTaToOB
o0y4eHus ¥ ypoBeHb COPMUPOBAHHOCTU BCEX KOMIIETEHIIHMM, 3asBICHHBIX B 00pa30BaTEIbHOM
nporpamme. @dopma mpoBeneHUs ~TEKyIIeW ~aTTecTallid I CTYJCHTOB-WHBAIUIOB
YCTaHABIMBAETCS C YYE€TOM HHAMBHUIYAIbHBIX MCUXO(U3HUECKUX OCOOEHHOCTEH (YCTHO,
MUCbMEHHO Ha OyMare, MUCbMEHHO HAa KOMITbIOTEpe, B opme TectupoBanusi u T.1.). [Ipu
TECTUPOBAHUU U1 CIA0OBUISIIUX CTYACHTOB HCIONB3YIOTCS (DOHABI OLEHOYHBIX CPEACTB C
VKpyIHEeHHbIM —mmpudrom. Ha 23K3aMeH mpuriamaercs COMPOBOXKIAIONINKN, KOTOPBIN
o0ecrieunBaeT TEXHUYECKOE COIMPOBOXKACHUE CTyneHTy. [Ipm HEoOXOAMMOCTH CTYICHTY-
WHBAJIHMIY MPEIOCTABISACTCS TOTOTHUTEILHOE BPeMsl JJIsl MOATOTOBKU OTBETA Ha YK3aMeHEe (MU
3ayete). OOyuvaromuecs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0pOBbS U OOydaroluecs
WHBAJIUIBI 00CCIIEYMBAIOTCS TEYATHBIMH W JJICKTPOHHBIMH O0pa30BaTEIbHBIMU PECypCamMu
(mporpammbl, ydeOHBIE TOCOOMSI MJii CAMOCTOATEIbHOW paboTel W T.1.) B (dopmax,
aJaNTUPOBAHHBIX K OTPAaHUYCHHUSIM HUX 370POBbSI H BOCIPUSTHS WH()OPMALINH:

1) JUISL UHBAJIU/IOB U JIUIL C OTPaHUYCHHBIMU BO3MOKHOCTSMH 3/10POBbS 110 3PEHHUIO:

- AJsl cJenbIX: 3aJIaHUs JIJIs BBIOJIHEHUS HA CEMHHApaX M MPAKTHYCCKUX 3aHATHSIX
oopmIsitoTcs penbedHO-ToueyHbIM mpuTOoM bpaiinsg wimu B BUIE AJIEKTPOHHOTO JOKYMEHTA,
JIOCTYITHOTO C IMOMOIIBI0 KOMIIBIOTEPA CO CHEIUAIM3HPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM
JUTSI CTIETIBIX, TUOO 3aYUTHIBAIOTCS aCCUCTEHTOM; MMChMEHHBIE 3a/1aHUs BBIMOJIHSIIOTCS Ha Oymare
penbeHO-TOYCUHBIM MpPUPTOM bpailis wim Ha KOMIBIOTEPE CO CHEIUATH3HUPOBAHHBIM
MPOrPaMMHBIM 00€CTIEYEHUEM /TS CJICTIBIX MO0 HAUKTOBBIBAIOTCS ACCHUCTEHTY; O0yUYaOIUMCS
JUTSL BBITIOJIHCHUS 3aJaHUS TPU HEOOXOJUMOCTH MPEIAOCTABISCTCS KOMIUIEKT MMHCHMEHHBIX
MPUHAJJIKHOCTEH U OyMara JUisl muchbMa pesbeHO-ToueyHbIM IpudToM bpaiins, koMmmnbroTep
CO CIEIUATM3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICYCHUEM TSI CIICTIBIX;

- ISl CJIAa0OBHMASIIMX: 00ecTeynBaeTCsl HHANBHUIyallbHOE PAaBHOMEPHOE OCBEIICHHE HE
menee 300 urokc, oOydalOmMMCS IS BBIIOJHEHHUS 3aJaHus TpU  HEO0OXOJAMMOCTH
MPEIOCTABIISETCS YBEINYMBAIOIIEE YCTPONUCTBO; BO3MOYXKHO TaK)K€ UCTIOJIB30BaHUE COOCTBEHHBIX
YBEIMYUBAIONIUX YCTPOUCTB; 3aJJaHUs JJIs BBITIOJHEHUS 3aaHuii 0(hOPMIISIOTCS YBEIIMYCHHBIM
mpuQTOM;

2) JUTSL MTHBAJTUIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBbBSI MO CJAYXY:

- AJs8 TIYXHX M cJa0ocJbIIAIIMX: O0EeCcreurnBaeTcss HalWduhe 3BYKOYCHIIMBAOIIEH
anmaparypbl  KOJUIGKTHBHOTO  TIOJB30BaHUS, MPH  HEOOXOIUMOCTH  OOydYarOIUMCS
MPEIOCTaBIsACTCS  3BYKOYCWJIHMBAIOIIAs — ammapaTypa  HWHIUBUIYaJbHOTO  TOJH30BaHUS;
OPEIOCTABIAOTCA YCIIYTU CypAOTIEPEBOAUHNKA,

- UIS CJeNOrJyXHMX JIOMycKaeTcs MPUCYTCTBHE AaCCUCTEHTa, OKA3bIBAIOIIETO YCIYTH
TUdIOCYpIOTIEPEBOTUNKA (TOMUMO TPEOOBAHUMN, BBITIOIHSIEMBIX COOTBETCTBEHHO IS CJICTIBIX U

TIIyXHX);

3) JUISL JIAIL C TSDKETIBIMU HApYIICHUSIMU PEUH, TIIyXUX, CIa0OCHBIIAIINX JIEKIUH H
CEeMMHapBbI, IPOBOIUMBIE B YCTHOH (opMe, IPOBOJATCS B TUCbMEHHOU (opMme;

4) IUTSL MTHBAJIMIOB | JIUI] C OTPaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBBS, HMEIOIIHX

HApPYLICHHS ONMOPHO-ABUIaTEJIbLHOIO anmapara:

- Uil JIMI C HapylIIEHUSIMH OIOPHO-ABUTATENbHOIO ammapara, HapylIeHUsSIMU
JIBUTATENIbHBIX (YHKUMH BEPXHMX KOHEYHOCTEH WM OTCYTCTBUEM BEPXHHMX KOHEYHOCTEH:
MUCbMEHHBIE 3aJJaHUs BBIMIOJIHAIOTCS Ha KOMIIBIOTEPE CO CIEUATM3UPOBAHHBIM MTPOrPAMMHBIM
oOecrieyeHMEM WJIM  HAJUKTOBBIBAIOTCS aCCHUCTEHTY; BBINOJIHEHHE 3aJaHuil  (TECTOB,
KOHTPOJIbHBIX pa0oT), MPOBOAMMBIE B MUCHbMEHHOHN (popMe, MPOBOJATCS B YCTHOH (hopme myTem

orpoca, 6eceibl ¢ 00yJaronmcs.



9. YueOHO-MeTOAUYeCKOEe U MH(OPMAIlMOHHOE O0ecneyeHHue TUCIIUTIHHbI
9.1. JIutepatypa

. Underground Fluid Mechanics / Ilom3emnas rugpomexaHuka [DIEKTpOHHBIN pecypc] :
y4yeOHOe mocoOue Ha aHrmickoMm s3eike / A. B. Xanmzens, II. H. JluBunume, H. M.
Knumenko, A. O. lllecrepenb. — DneKTpOoH. TeKCTOBbIe JaHHbIe. — CTaBponoib : CeBepo-
KaBkasckuii dhenepanbubiii yauepeutet, 2016, — 149 ¢. — 2227-8397. — Pexum gocrtynma:
http://www.iprbookshop.ru/66012.html

2. bacumes K.C. u np. [Togzemuas ruapomexanuka [Dmnekrponnsiii pecype] / K. C. bacaues, H.

M. Imutpues, P. JI. KaneBckas, B. M. MakcuMoB. — DJIEKTpPOH. TEKCTOBbIE JaHHbIEC. —
MockBa, MxkeBck : PerynsipHas u xaorudeckas AuHaMHKa, VDKEBCKMH HHCTUTYT
KOMIIBIOTEpHBIX HuccienoBanuii, 2006. — 488 c. — 5-93972-547-3. — Pexum nocryna:

http://www.iprbookshop.ru/16594.html

Brimonaenne KypcoBoro mpoekra u yaboparopHbeix pador Casunkosa, JI. 1. Ilogzemuas

TUAPOMEXaHUKa. BBIMOIHEHNE KypcOBOTO MPOEKTa U J1a0OPaTOPHBIX paboT [DIeKTpOHHBIN

pecypc] : yuebHo-meTomuueckoe mocoodme / JI. JI. CaBuHKOBA. — DJEKTPOH. TEKCTOBBIC

nanHble. — OpenOypr : OpenOyprckuii rocygapcTBeHHbl yuuBepcurer, DbC ACB, 2017.

— 171 ¢. — 978-5-7410-1775-3. — Pexum gocrtyna: http:// www.iprbookshop.ru/78812.html

4. CaBunkosa JI.J[., OcHOBBI Moa3eMHON He(dTerazoruapoMexaHuku [DIEeKTPOHHBIN pecypc]:
yaebHoe mocobue / Casunkosa JI.JI. - OpenOypr: OI'Y, 2017. - 176 c. - ISBN 978-5-7410-
1687-9 - Pexxum nocrtymna: http://www.studentlibrary.ru/book/ISBN9785741016879.html

5. KapnayxoB  M.JL, COBPEMEHHBIE =~ METOAbI T'MJAPOJAMHAMUYECKUX
VCCJEJIOBAHUI CKBAJXWH: CHpaBOYHHK MH)KEHEpa IO MCCIEIOBAHMIO CKBAXKHH
[DnexTponnslii pecypc] / Kapaayxos M.JL., [TesiakoBa E.M. - M. : Uadpa-Unxenepus, 2010.
- 432 c. - ISBN 978-5-9729-0031-2 - Pexxum JIOCTYyIIa:
http://www.studentlibrary.ru/book/ISBN9785972900312.html

6) dononnumenvhas aumepamypa:

1. Hedts u ra3 [Dnekrponssiit pecypc] / - M. : I'opnast kuura, 2013. - 272 c. - ISBN 0236-
1493-2013-48 - Pexxum pnoctyma: http://www.studentlibrary.ru/book/GK-0236-1493-2013-
48.html

2. Kazapsu B.A. TlogzemHOoe XpaHeHHe Ta3oB W KUIKOCTEH [DnekTpoHHBIH pecypc] / B. A.
KazapsiH. — DnekTpoH. TekcToBble naHHble. — MockBa, WMxkeBck : PerynspHas u
XaoTH4YecKasi TMHaMHKa, V>KeBCKUI MHCTUTYT KOMIBIOTEPHBIX UccienoBanuid, 2006. — 432
c. — 5-93972-505-8. — Pexum pocryna: http://www.iprbookshop.ru/16595.html

3. TlonomapeBa I'.A. VYruneBomoponsl HepTH U raza. DHUMKO-XMMHUYECKHE CBONCTBa
[OnexkTpoHHbIN pecypc]: yuebHoe mocobue/ [lonomapeBa I'.A.— DIeKTpOH. TEKCTOBBIC
nanHble.— OpenOypr: OpeHOyprckuii rocynapctBenssiii yausepcuter, 9bC ACB, 2016.—
99 c.— Pexum nocryma: http:// www.iprbookshop.ru/61419.html.

9.2. Meroanuyeckue yKa3aHus 10 OCBOCHHI0 TUCHMILINHBI (IPUJI0KEHHE)
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1.

10 MarepuajbHO-TexHHYecKkOe  oOecneueHue  aucuMiuiuabl  «llox3emuas
THAPOMEXaHUKA)

[lepeyeHp MaTepUaAIbHO-TEXHUYECKUX CPEICTB y4eOHOM MOTOYHOW ayIUTOPHU JUIS YTCHUS
nexuuii: Komnbrorep cranuoHapHbli, nepeHocHoi; KommekT snexrponuranus tuna D
(220 B, 2 xBT) B xommuiekte ¢ Y30; Buzaeornpoekrop; MylbTUMeTUIHBIA POEKTOP; DKpaH
HacTeHHbIM; KOMMyTallMOHHBIM KOMIUIEKT uid Ipoekropa;, DVD-mneep; Ycwiurens;
MukpodoHnbl, 3ByKOBasi KOJIOHKA.

TeneBusnoHHass CTyAus, OCHANIEHHAs TENEChEMOUYHBIM 000pyAOBaHHEM (IIOATOTOBKA
yueOHbix ¢unbMoB): Kamepsl craumonapusie; Kamepsl nepeHocHbie; MUKpOQOHBI,
CeeroBoe obopynoBanue (oroouHoe/HanonsHoe); LED TeneBu3opbl/maHeny.

[lepeyeHp MaTepHaATBHO-TEXHUYECKUX CPEICTB Y4YeOHOTO IMOMEUICHUs I HPOBEACHUS
IIPAKTUYECKUX M CEMHHAPCKUX 3aHATUH: KoMIbloTepsl cTalMOHapHbIE, NEPCOHAIBHBIE,
MOHUTOPBI; MyJIbTUMEAUIHBIA OPTATUBHBIA NEPEHOCHOW NMPOEKTOP; DKpaH Ha TPEHOTeE,
sKpaH nojasecHoi; Buneomaraurodon; [Ipunteps, MOV tuna HP unu ananoru; Ckanepsl
tuna AGFA wumu ananoru; CereBoe oOOpyaoBaHuE [UIsi OpraHu3aluud  paboThl B
KOMITbIOTepHOM KJiacce; COOTBETCTBYIOIIEE JHUIIEH3MOHHOE MporpaMMHOe oOecredeHue,
yuuThIBaKolIee crnenu@uky 0a30BbIX W BapUATUBHBIX AUCHUUIUIMH crnenuanuianuid. [Ipu
YTEHUU JICKIUN UCIIOJIb3YETCs SKPaH U MOHUTOP.



Ipuioxxkenue
Metoanyeckue yKa3aHusl 10 OCBOCHHI0 TUCHMILINHBI

«IToazeMHast THAPOMEXAHUKA

1. Meronnueckne yKazaHus [JJsi O0y4amIIMXCSl 10 IUIAHUPOBAHHMIO U
OpraHu3auMy BpeMeHH, He00X0AMMOro AJIsl OCBOCHUs TUCHHUIINHBI.

W3ydenue pekoMeHAyeTcs HadaTh C O3HaKOMJIGHHs C pabouedl mporpammoit
JUCLUIUIMHBL, €€ CTPYKTYpPOH M COJEpKaHHeM pa3zienoB (Moayiiei), (POHIOM OLIEHOUHBIX
CPEACTB, O3HAKOMHUTHCA C Y4eOHO-METOAMYECKUM U HMH(OPMAIMOHHBIM oObOecreueHueM
JUCLIUILINHBL.

Jucuumuna «IlogzeMHas ruipoMexaHuka» COCTOUT U3 9 CBSI3aHHBIX MEXKIY COOOI0
TeM, 00eCIeunBalOLIMX 0CJIE0BAaTEIbHOE U3yUYEeHUE MaTepHrala.

OOyuenne mno aucuumnHe «llog3emMHas THIPOMEXaHUKA» OCYIIECTBIIIETCS B
clleAyIOIMX Gopmax:

1. AyautopHsie 3aHATHS (JIEKIIMU, IPAKTUYECKHE/CEMUHAPCKHE 3aHSITHS ).

2. CamocrosTenpHas paboTa CTyAeHTa (IOArOTOBKA K JIEKLUHUSAM, MPAKTHYECKUM/
IPAKTUYECKUM 3aHATHUSM, TecTam/pedepaTam/IoKinagam/scce, U UHbIM (opMaM MHCbMEHHBIX
paloT, BBIIIOJHEHHE aHAIN3a KEHCOB, MHIAMBH Iy abHAsl KOHCYJIbTALUS C IIPENIOIaBATENIEM).

3. WutepakTuBHbIE (HOPMBI NMPOBEACHUS 3aHATUN (KOJUIOKBUYM, JEKIMS-TUCKYCCHS,
TpYIIIOBOE pelIeHue Keica 1 1p.(hopMBI).

VY4eOHblil MaTepuan CTPYKTypUPOBaH M H3Y4YE€HHE IUCLMILIMHBI MPOU3BOJUTCA B
TEMaTUYEeCKON MOCIe0BaTeNbHOCTH. KakioMy mpakTH4YecKkoMy/ CEMHUHAPCKOMY 3aHSTHIO U
CaMOCTOSITEJIBHOMY M3yYEHHUIO MaTepuaja IpeAllecTBYeT JIeKUUs [0 [JaHHOW TeMe.
OOyyaromuecs CaMOCTOSITENIBHO TPOBOJAT NPEABAPUTEIbHYIO IOATOTOBKY K 3aHATHUIO,
IPUHUMAIOT AKTUBHOE M TBOPUYECKOE YYacTHe B OOCYXIEHUH TEOPETUYECKUX BOIPOCOB,
pazbope MPOOIEMHBIX CHUTyallMii W TIOMCKOB MyTeH WX pemieHus. MHoOrue mpoOJIeMbl,
U3ydaeMble B Kypce, HOCAT AMCKYCCHOHHBI XapaKTep, 4TO IPEIoJiaracT MHTEPAKTHUBHBIN
XapakTep MPOBEICHUS 3aHATUN HAa KOHKPETHBIX PUMEPAX.

Omnucanue nociaen0BaTeIbHOCTH ASHCTBUHM 00yyaromerocs:

[Ipu u3yueHun Kypca cieayeT BHUMATEIbHO CIyIIaTh U KOHCIIEKTUPOBATh MaTepHal,
U3JIaraeMblil Ha ayJIUTOPHBIX 3aHATUAX. /ISl ero NOHMMaHMA M KAa4eCTBEHHOI'O YCBOEHUS
PEKOMEHIyEeTCsl CIIeyIOIasl TOCIEN0BATEIbHOCTD JCUCTBUN:

. [locne oxoHuaHMs y4yeOHBIX 3aHATUH JUIS 3aKpeIyIeHUs. MaTepHrajia MpoCMOTPETh U 00yMaTh
TEeKCT JIEKIIMM, TPOCITYIIAaHHOW CerojHs, pa3ol0paTh paccMoTpeHHble mpumepbl (10 — 15
MUHYT).

. Ilpn moarotoBke K JEKUMH CIEAYIOLIETO IHS MOBTOPUTH TEKCT MPENbIAyIIEeH JIEeKIINH,
oiyMaTh O TOM, Kakast MOKeT ObITh cienytommas TeMa (10 - 15 munyT).

. B Teuenue Henenu BbIOpaTh BpeMsl A pabOTHI ¢ IuUTEparypoil B Oubmmoreke (mo 1 gacy).

4. IIpy NOArOTOBKE K HNPAaKTUYECKOMY/ CEMUHAPCKOMY 3aHSTHUIO MOBTOPUTh OCHOBHBIE
MOHATHSI MO TEME, M3YyYHUThb NpUMEphl. Pelras KOHKPETHYIO CHUTyalulo, - NPEIBapUTEIbHO
MIOHATh, KAKOW TEOPETHUECKUN MaTepuasl HY’KHO HCIOJb30BaTh. HameTuTs miiaH pemieHwus,
nonpoOOBaTh HAa €ro OCHOBE PEHIUTh | - 2 MpakTHUECKUe cUTyaluu (1a0.paboTsl).

2. Meroauyeckue ykazaHusi 1o padore oOydaroliuxcsi BO BpeMsi NpOBeleHHS

JIEKILUIA.

Jlekuuu nar0T O0OyYalOIIMMCA CHCTEMaTH3UPOBAHHBIE 3HAHMUS IO JHUCUUIUIMHE,
KOHIIGHTPUPYIOT HMX BHHMaHHE Ha HaumOojee CIOXKHBIX M BaXXHBIX Bompocax. Jlekuuu
OOBIYHO H3JIaraloTCs B TPAJUIMOHHOM WM B MpodieMHOM cTuie. Jljis CTYIEHTOB B
OOJIBIIMHCTBE ClTydaeB B MpodsieMHOM cTuiie. [IpoGieMHbIN CTHIIB TO3BOJISIET CTUMYJIMPOBATH
aKTUBHYIO TO3HABATEJIbHYIO NESATENBHOCTh OOYYAIOIIMXCS U MX HMHTEpecC K IUCIUIUIMHE,
(bopMHpPOBATh TBOPUECKOE MBILIUIEHUE, NMPHOEraTh K MPOTHBOIOCTABICHUSAM U CPAaBHEHHSIM,
nenatb 0000IIEHMs, AaKTHUBU3UPOBATh BHUMaHHE OOYy4YalOUIMXCS MYyTeM I[OCTaHOBKHU
POOJIEMHBIX BOIIPOCOB, MOOMIPSATH JUCKYCCHIO.



Bo Bpems JIEKIIMOHHBIX 3aHATHIH PEKOMEHIYETCs BECTH KOHCIEKTHPOBAaHUE y4eOHOTO
MaTepuaina, o0paiare BHUMaHue Ha (POPMYJIHPOBKH U KaTErOPUH, PACKPBIBAIOIINE CYTh TOTO
WJIA MHOTO SIBJIEHUS, WIIH IPOLIECCOB, BBIBOBI U IPAKTUYECKHE PEKOMEHIALUH.

KoHcnekr nexuuu sydile MoApasfeNsaTh Ha IyHKThI, COOJIIOJasi KPacHYIO CTPOKY.
OtoMy B 60bLIOH cTeneH! OyIyT cIOCOOCTBOBATh BOIPOCHI IJIaHA JIEKIIMHU, NPEATIOKEHHbIE
npenogasatensiM. Cienyer oOpamaTh BHUMAaHHWE HA aKLEHTBI, BBIBOJBI, KOTOpBIE IEJIAeT
IpernojaBaTesb, OTMeudas HauOosiee BaKHbIE MOMEHTbI B JIEKIIMOHHOM Marepuase
3aMeYaHusIMHU
«BAXKHO», «XOPOILIO 3allOMHUTB» M T.II. MOXXHO JieJlaTh 3TO M C IOMOUIbIO Pa3HOLIBETHBIX
MapKepoB WIH Py4eK, IOTUEPKUBAsi TEPMHUHBI U OIIPEJIEIICHUS.

Ienecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHuil, abOpeBuaryp u
cuMBOJIOB. OpHako Ipu JanbHeiield padoTe ¢ KOHCHEKTOM CHUMBOJIBI JIydllle 3aMEHUTh
OOBIYHBIMH CJIOBAaMH JUIsl OBICTPOTO 3PUTEIILHOTO BOCIIPUATHS TEKCTA.

PaboTast HaJl KOHCIIEKTOM JIEKLIMH, HEOOXOIMMO HCHOJIb30BATh HE TOJIBKO OCHOBHYIO
JUTEpPaTypy, HO U Ty JUTEPATypy, KOTOPYIO JOMOJHUTEIBHO PEKOMEHI0BAJI IIPENoaBaTelb.
VmeHHO Takas cepbe3Has, KpONOTIMBas paboTa € JIEKIHOHHBIM MaTepHajoM HO3BOJMT
rJ1yOOKO OBJIAZIETh TEOPETUUECKUM MaTEPUATIOM.

Tematuka nekuuil faercs B paboueit mporpaMmme JTUCHMITIHHBIL.

3. Meroanuyeckue yKa3aHus o0yyarommmcst 1no MOAr0TOBKeE K
NPAKTHYECKUM/CEMUHAPCKUM 3aHATUSIM.

Ha mnpakTH4ecKkux/CeMHUHAPCKUX 3aHATHSAX NPUBETCTBYETCS AaKTUBHOE Y4YacTHE B
00CYX/IeHUM KOHKPETHBIX CUTYallUi, ClIOCOOHOCTh Ha OCHOBE MOJIYYEHHBIX 3HAaHUM HAXOJUTh
Hanbonee 3((eKTUBHBIE pEUIeHHs MOCTaBJICHHBIX IPOOJIEM, YMETh HAXOIUTh IOJIC3HBIN
JIONOJTHUTEbHBIIIMAaTEepHal [0 TEMaTUKE CEMUHAPCKUX 3aHATHH.

CryzneHTy peKOMEHIyeTCsl CIAeAyIolIas cXeMa IMOArOTOBKY K CEMHUHAPCKOMY 3aHATHUIO:

1. O3HakoMJIeHHE C IUIAHOM MPAKTHYECKOT0/CEMUHAPCKOTO 3aHATHUS, KOTOPBIH
OTpaXXaeT CojepKaHUETPEJI0KEHHON TEMBI;

2. I[IpopaboTaTh KOHCIIEKT JICKIIHIA,

3. IIpounTaTh OCHOBHYIO U JOTIOJHUTEIBHYIO JIUTEPATYPY.

B npouecce moAroToBKM K MPaKTUYECKUM 3aHATUSAM, HEOOXOAUMO OOpaTUTh 0coboe
BHHMaHHE Ha CaMOCTOSTEIbHOE N3YUEHHE PEKOMEHI0BaHHOM tuTeparypsl. [Ipu Bcell moiaHoTe
KOHCIIEKTHPOBAHMS JIEKIIMM B HEH HEBO3MOXKHO H3JI0KHUTh BECh MaTepHall u3-3a JHMMHUTa
ayIuTOpHBIX uyacoB. IlosTomy camocrosTenbHass pabota C ydyeOHUKaMHu, Yy4eOHBIMU
ocoOusIMHU, HAYYHOH, CIIpaBOYHON JTUTEpaTypoil, MaTepuasaMu MEPUOAMYECKUX H3AaHUN U
WutepHera sBisercs Hanbonee >(PPEKTHBHBIM METOAOM IIOJYYEHHUS JTOTIOJHUTEIBHBIX
3HaHUI, MO3BOJSET 3HAYUTENBHO AKTHBHU3MPOBATh IPOLECC OBIAJACHHUS HH(pOpMaLMEH,
criocobcTByeT 6osiee riTy00KOMYy YCBOSHHUIO H3y4aeMoro Marepuaia, popMHUpYyeT y CTyAEHTOB
OTHOILICHHE KKOHKpPETHOH mpoOlieMe. Bce HOBbIe MOHATHS MO M3ydaeMON TeMe HeoOXOAUMO
BBIYYUTh HaU3yCTh U BHECTU B IJIOCCAPUI, KOTOPBIN 11€1€CO00pa3HO BECTU C CAMOI0 Hayaja
U3yYEHUs Kypca;

4. OTBeTUTH Ha BOIMPOCHI TJTAHA IPAKTUIECKOT0/CEMUHAPCKOTO 3aHITHSI,

5. BEIMOJHUTE TOMaINTHee 3aJaHue;

6. [IpopaboTaTh TECTOBBIE 3a/I1aHUS U 337a4H;

7. Ilpu 3aTpyqHeHUsIX chOPMYIUPOBATh BOIPOCHI K IIPENOAABATEIIO.

PesynbraT Takoil pabOTHl JOJDKEH IMPOSBUTHCS B CIIOCOOHOCTH CTYAEHTa CBOOOJIHO
OTBETUTh Ha TEOPETHYECKHUE BOMPOCHI TPAKTUKyMa, BBICTYNIaTh M Y4YacTBOBaTh B
KOJUIGKTUBHOM  OOCYXJIEHMH BOMPOCOB H3Yy4aeMOW TEMbl, MPABWIBHO BBIMOIHSITH
MpaKTUYECKHE 3aJaHusl U WHbIe 3aJaHusi, KOTOpble JaroTcs B (OHJIE OLEHOYHBIX CPE/ICTB
JUCIUTUTUHBL.

4. MeToauyeckne yKa3zaHusi 00y4aloUIUMCSl MO OPraHU3alMH CAMOCTOATEIbHOM
padoThl.

lens opranm3anuu CaMOCTOATENbHONW paboTel mo mucnurummHe «llom3emuas




THAPOMEXaHUKa» - 3TO yriayOJieHne W pacliipeHue 3HaHUK B 00JacTH HedTera3oBoro jaena;
(dopMHUpOBaHKE HABBIKA M HUHTEPECa K CAMOCTOATEIbHOM MO3HABATEIbHON 1ATEIIEHOCTH.

CamocrosarenbHas pabora oOydarouxcs SBISETCS BaXHEHWIIMM BUIOM OCBOCHHS
COJZIep KaHUsl JUCIUTUIMHBL, MOJATOTOBKH K MPAKTUYECKUM 3aHATUSM U K KOHTPOJIBHOM paboTe.
Croma e OTHOCATCA M CaMOCTOATENbHOE YIIyOJ€HHOE MW3Y4eHHE TEM JUCLMILIMHBIL.
CamocrosTenbHas paboTa MpeACcTaBisieT co00i MOCTOSHHO JEHCTBYIONIYI0 CHCTEMY, OCHOBY
00pa30oBaTeNBPHOIO IpoLiecCa M HOCHT MCCIEeNOBATENbCKUM XapakTep, 4TO IOCIYKUT B
OyAylmieM OCHOBaHHMEM ISl HAlMCaHWUSA BBIMYCKHOW  KBaTM(PHUKALMOHHON  paboTsl,
IIPAKTUYECKOI0 IPUMEHEHUS MTOJIyYE€HHBIX 3HaHUI.

Opranuzanusi caMOCTOSTENTbHONH pabOThl 00yUaIOMUXCS OPUEHTUPYETCSI Ha aKTUBHBIC
METO/bI OBJAJCHHs 3HAHUAMU, Pa3BUTHE TBOPUECKUX CHOCOOHOCTEH, mepexoa OT MOTOYHOrO
K HWHIWBUAYIN3UPOBAHHOMY OOYYEHHIO, C Y4YETOM MOTpeOHOCTEHl U BO3MOXKHOCTEH
JIMYHOCTH.

[IpaBusbHAs OpraHU3aLUs CAMOCTOSTENBHBIX YUEOHBIX 3aHATUH, X CHCTEMATUYHOCTb,
1es1ecoo0pa3Hoe MJIaHUPOBaHUE PAbOYEro BPEMEHH MO3BOJISIET CTYACHTaM Pa3BUBATh YMEHHS
Y HaBBIKM B YCBOCHUHU W CHCTEMAaTH3allMU MPHOOpPETaeMbIX 3HAHHH, 00eCTIeunBaTh BBICOKHIMA
YPOBEHb  YCIIEBAEMOCTM B  IEpPUOA  OOYyYEHHUs, IOJIYYUTb HAaBBIKM  IOBBILICHUS
po(heCCHOHATFHOTO YPOBHSI.

IToaroToBka K MpakTUYECKOMY 3aHATUIO BKIIIOYAET, KpOME MPOPAOOTKU KOHCIEKTa U
Npe3eHTAllMM  JIEKIIMK, T[OMCK JHUTeparypbl (MO0  pPEKOMEHJOBAaHHBIM CIIHCKaM |
CaMOCTOSITENIbHO), MOATOTOBKY 3aroTOBOK JUIsl BHICTYIUIEHHUH 110 BOIIPOCAM, BEBIHOCHUMBIM JUIS
O0CYX/IeHUSI 10 KOHKPETHOW TeMe. Takue 3aroTOBKM MOTYT BKJIIOYATh LUTATHI, (aKTHl,
COIIOCTaBJIGHUWE pa3IMYHbIX  MO3ULIMH, CcoOCTBeHHBbIe  MbIcnu. Eciu  mpobiema
3aMHTepecoBaia O00yYaroMIerocs, OH MOXKET MOJATOTOBUTH pedepaT M BBHICTYNUTh C HUM Ha
IIPAKTUYECKOM 3aHATHUHU. [IpakTHUecKoe3aHsITHE - 3TO, MPEX]IE BCEro, AUCKYCCHS, OOCYkKIEHUE
KOHKPETHOW CUTyalluH, TO €CTh IPEAIOoJaracT yMEHHE BHUMATENIbHO CIyLIaTh YWIEHOB Majou
IpyNnbl U MoOJepaTopa, a TaKXKe CTapaThCsl BBICKA3aTh CBOE€ MHEHME, BBICKA3bIBATh
COOCTBEHHBIE UAEM U NPEJIOKEHHUS, YTOYHATH W 3aJaBaThb BOIPOCH KOJUIETaM IO
00CyKICHUIO.

[Ipy mnoaroroBke K KOHTPOJBHOW paboTe oOydaromuiics JODKEH MOBTOPSTH
NpOM/IEHHBIE MaTepuan B CTPOIOM COOTBETCTBMM C Y4eOHOH MporpaMMoM, HCHOJb3Ys
KOHCIEKT JIEKIUI U JUTepaTypy, peKOMEHJ0BaHHYIO npenojaBaTteneM. [lpu HeoOxoaumoctu
MO>KHO 0OpaTUTHCS 3a KOHCYJIbTAUEH U METOANYECKOM MOMOLIBIO K MPETI01aBaTelto.

CamocTosTenbHas paboTa peanu3yercs:

— HENOCPEJICTBEHHO B MPOLIECCE ayAUTOPHBIX 3aHATUHN - HA JIGKLUAX, IPAKTUUYECKUX 3aHATUSAX;
— B KOHTaKTe€ C IpernojaBaTelieM BHE PaMOK PaclMCaHUs - HAa KOHCYJbTALHUAX MO Y4eOHBIM
BONpPOCaM, B XOJI¢ TBOPYECKHUX KOHTAKTOB, IMpPH JMKBUAALUHU 3370JDKEHHOCTEH, NpHU
BBINTOJIHEHUH WHAWBUYaIbHbIX 33JJaHAN H T.JI.
— B Oubnuoteke, naoma, Ha Kadeape MpH BBHINOJIHEHUH OOYyYarOIIUMCS YYeOHBIX M
MPAKTUYECKHX 3ajau.
Buast CPC u kpuTepuu O1leHOK
(o 6ammpHO-peiiTuaTOBOM cucteme [THTY, CPC onenuBaercs B 15 6annoB)
1. Pedepar
2. VYwyactue B MEpPONPUATHIX

Temsbl U1 caMOCTOSITEHHOM pabOThI MPOMKCAaHBI B paboueit mporpaMMe AUCHUIUINHBL.
O(heKTUBHBIM  CPEACTBOM OCYIIECTBJICHHS OOYYalOMIMMCS CaMOCTOSITEIbHOM paboThI
SBIISICTCA AJIEKTPOHHAS MH(POPMALMOHHO-00pa3oBaTesibHAsl Cpefa YHHBEPCHUTETa, KOTOpas
o0OecnieunBaeT JOCTYNl K y4yeOHBIM IJIaHaMm, pabouuMM MporpaMMmaM JUCLUUIUIMH (MoIyie),
MPAKTUK, K U3JAHUSAM JIEKTPOHHBIX OMOINOTEYHBIX CUCTEM.
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