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1. llean u 3a7a4M TUCIHILTHHBI

enpto mpenomaBanust guctuiinHbl  «[log3emMHass THIPOMEXaHUWKA» COCTOMT B
O3HAKOMJICHUM CTYJEHTOB C THUIPOJMHAMHYECKUMU TEOPUSIMU OIHO- W MHOTO(ha3HOU
(GUIBTpaIK KUJIKOCTEH W Ta30B B OJTHOPOJIHBIX M HEOAHOPOIHBIX IMOPHUCTHIX U TPEIIMHOBATHIX

cpenax.

3ajayamMyl U3y4eHUs IUCLUILUIMHBI SBJSIOTCS: MPEIoKEHUE CTYJEHTaM Takoro oobema
3HaHWM, KOTOpPBIM IO3BOJIUT U3ydaThb MOCIEAYIOLUIME JUCLUUIUIMHBI; IPUOOpETEHHE
MPAKTUYECKUX HABBIKOB B BBHIIIOJHEHUU PAaCcUeTOB B IPUKIIATHBIX 3a7a4ax.

2. MecTo AUCHHUILUINHBI B CTPYKTYype 00pa3oBaTe/ibHOH IPOrpaMMBbl

Hucuumnuna «[lom3emHast ruapomMexaHuka» OTHOCHTCS K 4acTH, (opMupyeMoi

y4aCTHHKaMHU 00pa3oBaTeIbHBIX OTHOIIEHHH broka 1.

Jns um3ydeHuss Kypca TpeOyeTcs 3HaHME: MaTeMaTHKu; (GU3uKd; (QU3MKM 1acra;
THJIPABIUKU M HE(YTETa30BON THAPOMEXAHUKH.

B cBow oudepenb, AaHHBIA Kypc, IOMHMMO CaMOCTOATEIBHOTO 3HAYECHMS, SIBISAETCS
IPEALIECTBYIOIIEH NUCUMIUIMHON JUIi KYpPCOB. IIPOTHO3MPOBAHME U METOABI IOBBIIICHUS
K03 uiIMeHTa U3BJIeUeHUS HEPTH; KOHTPOJIb U PErYJIHPOBAaHUE MPOLIECCOB U3BJICUEHUS HEPTH;
NPUKIAJHBIE TPOTPAaMMHBIE MPOJAYKTHI W KOMIBIOTEPHBIE TEXHOJIOTHH B He(TErasoBom
KOMILJIEKCE; pa3padoTKa He(TAHBIX U ra30BbIX MECTOPOXKICHUN; IBUKEHHUE KUAKOCTEH U ra3os
B IIPUPOAHBIX IIACTAX; T€OJIOT0-TIPOMBICIIOBBIE HCCIIEOBAHUS HEPTIHBIX M Fa30BBIX CKBAXKHH.

Ilepeuenb mNIaHMPyeMBIX Ppe3yJabTAaTOB O0OY4YeHUs] 1O JAUCHUIIMHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHAMKATOPAMH JO0CTHKECHUS KOMIIeTeHIHI
Tabauna 1
Koa mo ®I'OC Nuauxaropsl IInanupyemsble pe3yJbTaThl 00y4eHHS 110
JOCTHKEHUS aucuuninne (3YB)
Oo6menpodeccuoHaIbHbIE
OIIK-1. CnocoOen | OIIK-1.1. wucnons3yer | 3HATH:
peuarb OCHOBHEBIC 3aKOHBI | — PEXKUMBI Pa0dOThl HEPTSIHBIX M Ta30BBIX
IIpOU3BOJICTBCHHBIC Y | AMCHUIUIMH  WHXKEHEPHO- | [[JIACTOB, CIIOCOOBI SKCITyaTallud CKBa)KHH,

(wn) uccrenoBaTENbCKUE
3a/1a4u
npodecCuOHAIbHON
NESTENIbHOCTH C  y4eTOM

MEXaHNUYCCKOTO MOJAYJIA

OCHOBBI BBIOOpa pPaIMOHAIBHOTO CIOCO0a
JKCIUTyaTallud  CKBAXXWH, 3KCIUTyaTalus
CKBA>XUH U 06CJ'Iy>KI/IBaHI/I€ CKBaA’>XHH.
YMmeThb:

OCHOBHBIX TpeOOBaHUU U —coOmoaarh  TpeOOBaHUS  HOPMATHBHOM
norpeOHoCTeH JOKYMEHTallul 1O  OJKCIUIyaTallUh |
HedTerazoBo oTpaciu 00CITy’)KMBaHUIO TEXHOJIOTHYECKOTO
000pyI0BaHUs, KOHCTPYKIHH, 0OBEKTOB.
Baaners:
HaBbIKaMU  d()PEKTUBHOM  HKCIUTyaTaIHH
TE€XHOJOTHYECKOI0 o0opyioBaHus,
KOHCTPYKLUH, OOBEKTOB.
OIIK-4. Cnocoben | OIIK-4.1. onpenenser | 3HATh: NPUHIUIHAIGHBIE OCOOCHHOCTH
MCIIOJIB30BATh MOTPEOHOCTH B | MOJI€TUpOBaHUSA MaTeMaTHYECKUX,
paoroOHaJIbHBIC METOAbBI ITPOMBICIIOBOM (i)I/I3I/I‘-IeCKI/IX U XUMHUYECKUX HpOHeCCOB,
MOJICIMPOBAHHA  HIPOLCCCOB | MATCPHATIC, npeJHasHaYeHHblE Ul KOHKPETHBIX
MPUPOAHBIX M TEXHUYECKUX | HEOOXOIUMOM L MPOTIECCOB;
CHCTEM, CINIOIIHBIX u COCTaBJICHHUA pa60111/1x
pa3ienéHHbIX cpel, | IIPOEKTOB
Te0JIOTHYECKOM CpCabl,

MacCHBa TOPHBIX TTOPOJT




YMmerh:
aHaHI/BI/IpOBaTb
HEOOXOAMMYIO JIJIsl PEIICHUS TTOCTABICHHOU
3aJaun

HaXOINUTH

u

KPUTHUYCCKH
uH(popMaluio,

Baaners:

KPUTHYECKOTO
CUTyalHi
poeCCHOHAIBHON JEATEIHHOCTH.

B

HaBBIKaAMH

X0J€

aHaJIn3a

MIPOBEICHUS
POOJIEMHBIX
perieHus

3aaa4d

4. O0beM AUCHMILVINHBI M BUJbI y4eOHOH padoThl

Taoauna 1
Bcero CemecTp
Bup y4yeoHoii padoThl yacos/ 3a4.e/. 5 6
(01010} 300 (01010 300
KonTakTHas padora 51/1,5 | 16/0,44 | 51/15 | 16/0,44
B toM uncne:
Jlexuuun 17/0,5 6/0,17 17/0,5 6/0,17
ITpaktuueckue 3ansatus (I113) 34/0,5 | 10/0,28 | 34/0,5 | 10/0,28
CamocTosiTe;IbHasi pa6oTa (Bcero) 93/2,58 | 128/3,56| 93/2,58 | 128/3,56
B toM uncne:
Pedepar 10/0,28 10/0,28
U (unu) opyeue 6uodvl camocmosimenvHol pabomol
TeMbl 17151 CAMOCTOSITEILHOTO H3YYEHHSI 63/1,75 | 88/2,44 | 63/1,75 | 88/2,44
[ToaroToBka K MPakTHYCCKUM 3aHSITUSIM 10/0,28 | 20/0,56 | 10/0,28 | 20/0,56
IToaroroBka K SK3aMEeHy 20/0,56 20/0,56
Buj oTrueTHoCTH IK3aMeH | SK3aMeH | 9K3aMeH | IK3aMeH
OO0mas Tpy10eMKOCTh BCEI'O B yacax 144 144 144 144
JTHCIHHUILINHBI BCET' O B 3au. en. 4 4 4 4
5 Conep:xanue pa3iesioB AUCHUIIMHBI
5.1 Pa3gennl AMCHUIIMHBI 1 BUALI 3aHATHII
Taoanma 2
Ne Jleku. IIpak. 3an. |Bcero yacos
. /;[ HaumenoBanue pa3jae/a TUCUMILIHHBI 3aH. 4achl qacel
O®O | 300 | ODO | 300 | ODPO | 300
1 | da3oBble COCTOSIHUS YTIIIEBOIOPOIHBIX CHCTEM 1 - 1
2 |DnemeHTHI TeOpHUU QUIBTPAIIUU 2 6 7
3 OcobenHocTy (UIBTPALIUU B TPEIIMHOBATHIX U 5 i 4
TPEIIMHOBATO-MTOPUCTBIX MIIACTaX 3 5 8
4 HpOCTeﬁPme 3a7a4¥ OJTHOMEPHOTO MOTOKA B 2 6 8
TIOPUCTOM cpeJie
5 OnHOMEpHBIN TOTOK B TPEIMHOBATHIX U 5 6 12
TPEIIMHOBATO-MOPUCTBIX IIIACTAX
6 OUIbTPAIMOHHBIN MOTOK )XUIKOCTH CO 5 8 6
CcBOOOTHOM TOBEPXHOCTHIO
v IInockuii  yCTaHOBMBIIMICS Hepevl;maﬂLHLH‘/'I 4 3 8 5 14 8
MOTOK KUJIKOCTH WY Ta3a B MOPHUCTON cpefie
8 O6mmue muddepeHIaIbHbIe ypaBHeHus| i 5
MOJI36MHOW THIPOMEXaHUKHU




5.2 JIeKIMOHHbIE 3aHATHSA

Tabauna 3
Ne HaumenoBanue pasjaena
Coaep:xanue pasaesa
n/n AUCHHUILINHBI
[Ton3emHasi ruapoMexaHuka — TEOpPETHYECKas OCHOBA
1 |BBenenme pa3paboTKu He(PTAHBIX, Ta30BbIX U Ta30KOHICHCATHBIX
MECTOPOXKACHUN. BaxkHenmue sransl €€ pa3BUTHSL.
Cxembl (a30BBIX MpeBpalieHUuN yriieBoopoaoB. CXeMbl
(ha30BBIX MpEBpPAIICHUH OJHOKOMIOHEHTHBIX cucTeM. Cxema
a30BBIX IIPEBPALLEHUM JABYX- M MHOTOKOMIIOHEHTHBIX
®a30Bble COCTOSTHUSA ¢ peBp yx
2 cucreM. lloBegeHune OWHAapHBIX W MHOTOKOMIIOHEHTHBIX
YIJ1€BOJOPOAHBIX CHCTEM .
CHCTEM B KpUTHUYECKOW oOnact. BausiHue Boasl Ha (a3oBbie
IIpEeBpaLIeHMs] YIIIeBOAOPO10B. Da30BO€ COCTOSHUE CUCTEMBI
He(Thb - ra3 IpU Pa3JIUYHBIX JIABICHUSAX U TEMIIEpaTypax.
SBnenue ¢unbrpanuu. Ilpocreifmme Moaenu MOPUCTOM
cpenpl. Ilopucrocts u npocBeTHOCT. (DUKTUBHBINA T'PYHT U
Nepexo] OT HEro K €CTeCTBEHHOMY TpYHTY. D¢ (eKTUBHBIN
3 DJIeMeHThI TeOpHH qyaMeTp M crnocodbl  ero  ompeneneHus.  CKopocTb
¢puabTpanuu ¢unbrpanuu. 3akoH [apcu. IlponHunaemocts noOpHUCTOR
cpenpl. Yncno Camxrepa. I'paHuIbl IPUMEHMMOCTH 3aKOHA
Hapcu k sBiaeHusaMm ¢uusTpaun. Yucno PeitHonbpaca.
®opmyiibl 00111er0 3aKOHA (PUITBTPALIH.
Oco0ennoctu puabTpanuu B |[Knaccudukanus  TpemmHOBaThIX — IutacToB.  Ilapamerpsl
4 |TPEIHMHOBATBIX H TpemmHoBatocTy.  IIponunaemocts  mmacra.  I'paHuiel
TPELIHHOBATO-TIOPUCTHIX IPUMEHUMOCTH 3aKkoHa Jlapcu B TpelmMHOBATBHIX U
IJIaCcTax TPEIMHOBATO-IOPUCTBIX IJIACTAX
OpHomepHBIH  (uiabTpanMoOHHBIH 1OTOK. [loTeHiuanbHOE
JBUKEHHE. YpPaBHEHHE COCTOSIHMSL JKUAKOCTH, Ta3a B
. nopuctoit cpexe. Koadoumnmentsl oO6beMHON ocTH
IIpocreiimme 3axa4un P P bd YIpYT
KuAKocTH U miacta. Oomue nuddepeHanbable ypaBHEHUS
5 |0MHOMEpPHOro NMOTOKA B - N
. IIPOCTEHIINX OJHOMEPHBIX MTOTOKOB IPU HEJIMHEHHOM 3aKOHE
MOPHUCTOI cpee .
¢unbrpanuu.  IloTeHnumanbHOE  ABM)KEHHE  OJHOMEPHOM
HEC)KMMaeMoll  kuakocTH.  Ilpe3omerpuueckass  JUHUS.
N306apel. UHauKkaTopHas IMHUSL.
IToTok  ogHOMEpPHOW  HEC)KMMAEMOM  KMIKOCTH B
OaHoMepHBIii IOTOK B nedopMupyeMoM TpelmuHoBaToM 1acte. [1oTok uaeanbHOro
6 |TPEIMHOBATBIX 1 raza B JeGopMHpyeMOM  TPEIIMHOBATOM  ILIACTe.
TPELIHHOBATO-TIOPUCTHIX OcoOeHHOCTH (QUIBTPALIMOHHOTO MOTOKA B J1ehopMHUpyEMOM
mIacrax TPEIMHOBAaTOM IUIACTE B YCJIOBHUAX HEJIMHEHHOIO 3aKOHa
bunbTpanuu.
JuddepennnanbHoe ypaBHEHUE YCTaHOBHUBILETOCS IBUXKEHUS
OUILTPALUOHHBIN MOTOK HEC)KMMAaeMOM >KMJIKOCTH CO CBOOOJHOW TOBEPXHOCTHIO B
7 |KHAKOCTH O CBOOOIHOI IlacTe, MMEIOUIEM HEeNpoHUIlaeMyo mnojouBy. JleOut u
NOBEPXHOCTHIO WHAWKATOpHAs JuarpamMma JUisi [OTOKa IKUAKOCTH CO
CBOOOJTHOW MOBEPXHOCTHIO.
[lonsiTve o0 Merone HCCIENOBaHUS IUIOCKOTO  IOTOKA.
. ., | DuabTpalMOHHBIA NIOTOK MUAKOCTH OT HarHeTaTeJIbHOU
Il1ocknii  ycTaHOBMBLIMICH 9 .
N CKBAKMHBI K JKCIUTyaTanMoHHOW. [lmockuii moTok, eciam B
HepaANaJabHbIN NOTOK
8 NoJyOECKOHEYHOM M KPYIJIOM IUIacTaxX pacrojioKeHa OJHa
JKUAKOCTH WJIM Tra3a B

MOPHUCTOH cpeje

CKBa)XMHAa. BinsHME Ha NPOU3BOAUTENIBHOCTH CKBAKHHBI
¢opMBI  BHEIIHEro KOHTypa IulacTa. B3aumojeiicTBue
CKBAKMH KouiblleBoM Oatapen. KonmyecTBeHHast OIleHKa




a¢dexra B3auMoAeHCTBUA  CKBaXUH. VIHTephepeHus
ckBaxuH. [Ipsmonuneiinas Oatapest ckBaxkuH. CoBMeCTHOE
neiicTBue HECKOJIbKUX AKCIUTYaTallMOHHBIX u
HarHeTaTelbHBIX Oarapeil. BiusiHue pammyca CKBaXHHBI Ha
€€ MPOU3BOAUTEIHHOCTb.

Oo0umue nudpepeHnuaibHbIE

YpaBHeHue HEpa3pbIBHOCTH (crutonIHOCTH)
(GWIBTPAllMOHHOTO TIOTOKA B MPSIMOJIMHEHHON JIEKapTOBOU
cucreme koopauHaTt. OO6oOmeHHass ¢opma 3akoHa [lapcu.

9 |ypaBHeHus N0/13eMHOM
VYpaBHeHHE  MOTEHIUAIBHOIO  JIBIXKEHHUS.  YpaBHEHHUE
THAPOMEXaHUKHU
HEPa3phIBHOCTH (DUIBTPAIMOHHOTO TIOTOKA B TPEIIMHOBATO-
MIOPUCTOM U TPEUIMHOBATOM IIACTaxX.
5.3 JIaGopaTopHbIii NPAKTHKYM (He MPeayCMATPUBAETCS)
5.4 IlpakTHyecKue 3aHIATUSA
Tabumua S
Ne HaumenoBanme pa3jaena
Conep:xkanue pasaena
n/n AUCHMILINHBI
Pacuer (azoBbIX paBHOBECHH YIJIEBOJIOPOJAHBIX CMECEH.
®da30BbIE COCTOSTHUS ¢ p T AOPOAL
1 OnpeneneHue aBICHUS CXOXKICHHS KOHCTAaHT (a3oBOTroO
YTJIE€BOIOPOAHBIX CUCTEM .
paBHOBECHSI YTJIEBOJOPOIHBIX CMecer
DJIEMEHTHI TEOpUHU
2 P 3akon Jlapcu
(bunpTparun
[Ipocreiimue 3anaun . .
[ToTennuanbHOE IBMXKEHHE OJJHOPOIHOM HEC)KUMAEMOM
3 OJTHOMEPHOTO MOTOKA B
. KUIAKOCTH
IIOPUCTOM cpejie
OpnHoMepHbIN IOTOK B
4 TPEIIMHOBATHIX U [ToTOK KUAKOCTHU B TJIACTE C HEOAHOPOTHOM
TPENTMHOBATO-TIOPUCTHIX MIPOHUIIAEMOCTHIO
r1acTax
. OuIbTpallMOHHBIA OTOK KHUAKOCTU CO CBOOOIHOMN
OUIBTPAIOHHBIN TOTOK
. MTOBEPXHOCTHIO.
5 YKUJIKOCTH CO CBOOOTHOM . .
OUIBTPAIMOHHBIN MOTOK OT HATHETATENIbHON CKBaKMHBI K
MMOBEPXHOCTHIO .
AKCILTyaTalMOHHOU
[Inockuii ycTaHOBUBLIMICS
6 HepaJAualIbHbIA TOTOK KonnuectBenHas ornenka s dexra B3auMoaeiCTBIS
YKUJIKOCTH WM ras3a B CKBa)XHH
IIOPUCTOM Cpesie
6 CamocTosiTeJIbHAsA padoTa CTY/ICHTOB N0 AUCHHILJIHHE
CamocrosrenbHas padoTa 1o nuctuiuinae coctaBisier: 93 waca y ODO, u 128 vacos y
3DO0.

1. Muddepenunanbueie
He(TEera3oHOCHBIX IJIacTax

CaMocrosiTenbHasi paboTa BKIIIOYAET TAK)KE MOATOTOBKY K MPAKTUYECKUM 3aHATHSAM U
HNOJATOTOBKY K 3alllUTe NpakThdeckux pabotr. Ilocie BBIMOTHEHHS NPAKTHYECKUX pPadboOT
IPOBOJUTCS HTOrOBOE cobOecefoBaHME ¢ OOCYXKJAEHHEM Leled, 3agad U COAepIKaHUs
BBINOJIHEHHBIX paboT. Ha moaroToBky K mpakTuyeckum padotam, u ux 3amutam 10 yacos. Ha
MOJrOTOBKY K pedepaTtam, u ux 3amuram 10 yacos.

TeMbl AJIA CAMOCTOATEIBHOI0 U3YyYCHU S

YpaBHEHHMsI ~ M30TEpMHUYECKOW  uibTpauuu  (IOUI0B B

2. OIIHOMCpHBIe YCTAHOBUBIINECCA TOTOKHU KUJAKOCTH U Ira3a B HOpHCTOﬁ cpeae




How

©oNo O

16.

17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

No ok ow

© ®

10.
11.
12.
13.
14.

[Tnockue ycranoBuBIInecs (GUIbTPALIMOHHbBIE TOTOKU

HeycranoBuBieecs: IBMKEHUE YIPYTOW KUIKOCTH B yNpyrou (regopMupyemoii) mopucToi
cpene

HeycraHoBuBIICECS IBUKCHHE Ta3a B TIOPUCTOM Cpeie

JIBr>KeHHe rpaHuIlbl pasziena Mpu B3aHMHOM BBITECHEHHH KHUIKOCTEH U ra30B

Teopus aByx}a3HOH GUIBTPAIIUN HECMEITUBAIOIIUXCSI JKUIKOCTEH

OcHOBBI TeOpHH (HUIBTPALIUN MHOTO(A3HBIX CUCTEM

['maponvHaMHYECKUE MOJEIM METOJIOB TIOBBINICHUS HEPTe- W Ta30KOHIICHCATOOTIAYH
IUIaCTOB

. OcobeHHoCcTH QUIIBTPALK HEHbIOTOHOBCKON JKUIKOCTH
11.
12.
13.
14.
15.

JIBHKEHHE KUIKOCTEH U Ia30B B TPEIIMHOBATHIX U TPELUIMHOBATO-IIOPUCTBIX Cpenax
MozenupoBaHre OCHOBHBIX IIPOLIECCOB (PUIBTPALIMU IUIACTOBBIX (IIIOUI0B

OcCHOBHBIE OIpe/ICIICHUS U TOHATHUS PHIBTPALIH KHUIKOCTEeH U ra3oB. OnbIT U 3aKoH Jlapcu
MaremaTtnueckue Mozenu o1Ho(pa3HON GUIbTpaLK

OpHoMepHast yCTaHOBUBIIAsICA (PHIBTPAIIUS HEC)KUMAEMOM )KUIKOCTH U ra3a B OAHOPOIHOM
MOPUCTOM cpefie

OpnHOMeEpHBIE (PHIBTPALMOHHBIE TOTOKH 110 3aKOHY JIapCH HEC)KUMAEMOH KUIKOCTH U Ta3a B
HEOJITHOPOJHBIX IIIacTax

[Tnockue ycranoBuBIIueCs (HUIBTPAIIMOHHBIE TOTOKU

HeycranoBuBnieecs JBUKEHUE YIPYTOH )KUIKOCTH B YIPYTOM IUIacTe

[TpuOnmKeHHbIE METO/IBI PELICHUS 3a/1a4 TEOPUU YIIPYTOro pexuma

[Tpocreiiye ycTaHOBUBLIMECS HAIIOPHBIE TEYCHUS

KauecTBeHHBIE METOABI TCOPUH HATIOPHBIX TEUEHUN

HecraunonapHoe 1BM>KE€HUE OJTHOPOAHOM CKUMaeMOW XKUAKOCTHU. JInHelHas Teopust
Hecranmonapnoe nBmxeHrne OJHOPOAHBIX kuaKocteil. Henmuneitabie a3 dexTor
Hexnaccuueckne MOIEIH IBUKEHUS OJHOPOJHBIX KUAKOCTEN

HepaBHoBecHOCTD mpu (pUIBTpPAIIM OJHOPOIHBIX JKUIKOCTEH. /[BM)KeHHE B TPEIIMHOBATO-
IIOPUCTBIX U CIOUCTO-HEOAHOPOIAHBIX IJIACTAX

OcHOBHBIE IPEJCTABIICHUS TEOPUU ABYX(A3HOTO TEUEHUS B IOPUCTHIX Cpeax

Ilepeuens TeM nuis pedpepara
3akoH lapcu
[TonsiTie O MaTEeMaTHYECKOM MOJICTUPOBAHUM U KOMIIBIOTEPHBIX MOJENSIX IUIACTOBBIX
CUCTEM
[TonsiTue o pexxnuMax HedTEera30BOJOHOCHBIX IJIACTOB
3aBHUCHUMOCTh MapaMeTpoB (hIIOUIOB U TOPUCTON CPEbl OT JaBICHUS
CxeMbl 0OJTHOMEPHBIX (PUITBTPAIHOHHBIX TTOTOKOB
PannanbHo-cepudeckas GuibTparis HECKUMAEMON KUAKOCTH
OnnomepHble (QUIBTPAIIMOHHBIE MTOTOKA HEC)KUMAEMOM KHUJIKOCTH U Ta3a B HEOJHOPOIHBIX
nJacTax 1o 3akony Jlapcu
OcobenHocT PHIbTpalii HEHBIOTOHOBCKOM YKHJIKOCTH
[TpUTOK KUAKOCTHU K TPYIIE CKBAXKUH B IJIACTe C YAAICHHBIM KOHTYPOM MMHTAHUS
Bunpr HecoBepmieHcTBa CKBaKUH. CKUH-3(DPeKT
WuTepdepeHius CKBaXUH B YCIOBUAX YIIPYTOro pekuMa
OubTpanus )KUIKOCTH B IIOPUCTON cpesie
Knaccuueckue monenu Teopun GUIBTPALMN OTHOPOIHOM KUIKOCTH
HccnenoBanue HeCTallMOHAPHBIX MPOIECCOB (PUIBTPALIMU HA OCHOBE MOJIETTMPOBAHNE

Y4eOHO-MeTOoAMYECKOE 0OOeceUeHUe AJIsl CAMOCTOATEIbHOM padoThl CTY/IECHTOB
Underground Fluid Mechanics / [loazemnas ruppomexaHuka [DIeKTpOHHBIH pecypc] :
yueOHoe mocoOue Ha anrnuiickoMm si3pike / A. B. Xanmsens, I1. H. JluBunues, H. M.
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10.

11.
12.

13.
14.
15.
16.
17.
18.

19.

Kinmenko, A. O. Illecrepenb. — DIIEKTPOH. TEKCTOBbIE AaHHbIE. — CTaBpornoib : CeBepo-
Kaskasckuii penepanbublii yausepeuret, 2016. — 149 ¢. — 2227-8397. — Pexum gocryna:
http://www.iprbookshop.ru/66012.html

bacuaue K.C. u np. [Togzemuas rugpomexanuka [Inexrpornsiid pecype] / K. C. bacaues, H.

M. JAmutpues, P. 1. Kanesckas, B. M. MakcuMoB. — DJEKTPOH. TEKCTOBBIE JaHHBIE. —
MockBa, WxeBck : PerymsipHas W XaoTuueckas JuHaMuKa, VDKEBCKMII HMHCTUTYT
KOMITBIOTEPHBIX HccnenoBanuii, 2006. — 488 c. — 5-93972-547-3. — Pexum pocryna:

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

CapunkoBa JI.J[., OcHOBBI TIOJI3eMHOH He(dTEera3oruapoMeXxaHuKu [ DIEKTPOHHBIA pecypce]:
yaeOHoe nocobue / CaBunkona JI.JI. - Opendypr: OI'Y, 2017. - 176 c. - ISBN 978-5-7410-
1687-9 - Pexxum mocrymna: http://www.studentlibrary.ru/book/ISBN9785741016879.html
Kapnayxos  M.JL.,  COBPEMEHHBIE = METOAbI T'MJAPOJNMHAMUYECKUX
VCCJIEJOBAHUM CKBAXWH: CnpaBouHHK HMHXEHEpa IO HCCIEIOBAHHIO CKBAKHH
[DnexkTponnbiit pecype] / Kapnayxo ML.JI., IlpssakoBa E.M. - M. : Undpa-Umxenepus,
2010. - 432 c¢. - ISBN  978-5-9729-0031-2 -  PexuMm  jgocryna:
http://www.studentlibrary.ru/book/ISBN9785972900312.html

Hedtp u ra3 [Onekrponnsiii pecypc] / - M. : T'opnas xuura, 2013. - 272 c¢. - ISBN 0236-
1493-2013-48 - Pexum poctyna: http://www.studentlibrary.ru/book/GK-0236-1493-2013-
48.html

7. OneHo4HbIe CpeacTBa

Bonpocsl k nepBoii py0e:xHOH aTTecTallul
UYro n3yuaer gucuuiuinHa «lloazeMHast ruIpoMexaHuKay.
Korna kem u ObLIO 3a7105K€HO pa3BUTHUE MOA3EMHOM IMIPOMEXaHUKH.
KeMm Obutu B mepBble NMPEANPHHATH TEOPETUYECKHUE HCCIEIOBAHUS B OOJIACTH IMOJI3EMHOM
TUIPOMEXAHUKH.
B kakumx rogax mpouuioro Beka MOJ3€MHas TMIPOMEXAaHHWKA BCTYNHJIA B HOBBIA IIEPUOJ
CBOETO Pa3BUTHS
Kakoe HOBO€ HalpaBiieHHE Pa3BUBAECTCS Ha PSIAY C 3aja4aMy TEYEHMS TI0I3EMHBIX BOJ
Kto sBnsercs OCHOBONOJOXHUKOM HOBOTO HAmlpaBieHUs Ta3oHe(TAHAs MOA3EeMHas
TUAPOMEXaHNKa
Korna m kem ObulM oOnHMCaHbl BaKHEWIIME MCCIEJOBaHUS B 00JacTH IOA3EMHOM
TUIPOMEXAaHUKU
Yro nmoHUMAIOT noA puibTpanuen
Kak Ha3piBatoT camble OOJbIIME IYCTOTHl B3aUMOJEWUCTBHE KHUAKOCTH, CO CTEHKAMU
KOTOPBIX YaCTUYHO BIMSIET HA €€ BIUSHUE
Kakyro cpeny mpencraBisieT co0oi TBEpAOE TeEJO, COAEpXKAllUe MOpbI, TAKHE KaK IECOK,
NIECYaHUK, U3BECTHSK
Kakyro cpeny nmpencrapiisieT co00ii TBEpIOTO Tela €CJIM BHYTPH HETO BO3ZHUKIIH TPEITUHBI.
Kak Ha3pIBaeTcs MOJENb MOPUCTOM Cpenbl, IOCTPOCHHAsE HA OCHOBE JIOMYLICHMS, YTO BCE
MIOPBI — Y3KUE [UIMHAPBHI, PACIIOIIOKEHHBIE MAPAJUIEIBHO APYT IPYTY.
Kak Ha3bIBaeTcs MOJENb MOPUCTOM Cpenbl, MOCTPOCHHAs HA OCHOBE JIOMYIIEHMS, YTO BCE
3epHa MPeACTABIIECHBI B BUJI€ MHOKECTBA IIapO0OPA3HBIX YaCTHIl OIMHAKOBOTO IUAMETpA.
Kakoli M3 mapaMeTpoB SIBISIETCS OAHMM M3 BAKHEHIIMX, XapaKTEPU3YIOIIUM ITOPHUCTYIO
cpeny.
Yo Ha3bIBaeTCS OTHOLIEHHE 00bEMa MOP Ty KO BCEMY IaHHOMY 00beMY TIOPHCTOM CPebl T.
B kakux equHUIaX U3MEPSAETCS NOPUCTOCTb.
Kakoli emie nmapamerp CiIy’)KUT, KpOME IOPUCTOCTH, JJIsl IOPUCTOM CPEIBI.
UYro Ha3bpIBaeTCs OTHOLIEHHE MPOCBETHOM IUIOMIAAU (IUIOMAAN MPOXOA0B) B HEKOTOPOM
CeueHHH MOPUCTOH cpeibl Fy Ko Beelt miomnaau 3Toro ceuenus F.
Yro BeBen Y. Chuxtep Afis MOPUCTOrO (PUKTHBHOIO TPYHTA, HMCXOAS M3 MPOCTHIX
reOMETPUUECKUX COOOpaKeHUH.


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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Kakoro 3HaueHHMs AOCTHraeT MOPHCTOCTh (PUKTHBHOTO T'PYHTA MPHU YKJIAJIKE IIApOB IO

yriom « =60
Kakoro 3HaueHHMs AOCTHraeT MOPHCTOCTh (PUKTHBHOTO T'PYHTA MPHU YKJIAJIKE IIAPOB IO
yrioM o« =90
Kakoro 3naueHusi qocturaer mpoCBETHOCTh (PMKTUBHOIO TPYHTA MPHU YKJIAJKE MIAPOB MO
yIrioM o =60
Kakoro 3HaueHus HOCTUraeT MOPUCTOCTh (PUKTHBHOTO TPYHTA HPU YKIAJKE LIAPOB IO
yrioM o« =90

Kak Ha3piBaloT aOCONIOTHYIO MOPUCTOCTh M (PUKTUBHYIO MOPUCTOCTh B MPHUPOIHBIX WU
HCKYCCTBEHHBIX MaTepHallax

Kak Has3piBaeTcs IuMeTp 4acTHIl (UKTHBHOTO TPYHTA, YAOBJIECTBOPSIOIIUM CIIEAYIOIINM
YCIOBUSAM:  TE€OMETPUYECKAass  XapaKTEpUCTUKA  THAPABIMYECKOTO  CONPOTHUBIICHUSA,
OKa3bpIBa€MOr0 (PMKTUBHBIM TPYHTOM (MIIBTPALIMOHHOMY IOTOKY, JOJDKHA OBITH TaKOH, Kak
U B ClIy4ae peajJbHOU MTOPOBI.

C DoMOIIBI0 KaKOro aHalu3a HAaxXoAuTcs S(PQPEKTHBHBIN JHaMeTp YacTHIl (PUKTUBHOTO
IPYHTA, IIPA KOTOPOM OIIPEIENSIETCs TPYNIIOBBIE [TOKA3aTEIN COCTaBa TPYHTa U IPOLEHTHOE
CoJIep’KaHue OTICIBHBIX (DpaKIIUi.

Yro cTpoAT Mmocie NpOCEHBaHUS TIPyHTA 4Yepe3 CHEelHUaIbHBbIH HAOOp CUT C pa3IMyHON
IJIOIIAJbI0 OTBEPCTHUH.

[Tepeuncnure nBa cocoOa It BbraucieHus 3(pGpeKkTuBHOTO 1uamMerpa

UTro ecThb CBOWMCTBO TOPHCTOM CpeApl MPOMYyCKaTh uYepe3 cels JKUAKOCTh, Ta3 |
ra30’kKHJIKOCTHYIO CMECh 0] BO3JECHCTBUEM ITPHIIOKEHHOTO Tepenaaa JaBIcHMUsL.

Kak nHa3piBaeTcs oOmuii 3aKoH (QUIBTpAllMM B T€X CiIydasx, Kornua 3akoH Jlapcu He mmeer
CUILy.

Oo0pa3sen BapuaHnTa AJs1 poBeeHus 1 pyOe:xkHOH aTTecTalun

Kakyro cpeny mpezacraBisier co0oil TBEpaOe TeslO, COJEprKalllue MOpbI, TaKUe KakK IECOK,
MeCYaHUK, U3BECTHSK

Kakyto cpeny npencrasiser coboil TBep10ro Tena eclii BHYTPU HEr0 BO3HUKIIM TPELIHHBI.
Kak Ha3bIBaeTcs MOJenb MOPUCTOM cpenibl, MOCTPOEHHAsE Ha OCHOBE JIOMYIIEHMs, YTO BCE
NOPBI — Y3KUE WJINHAPBHI, PACTIONOKEHHBIE TapaIEIbHO APYT APYTY.

Bonpocs! Ko BTOpo#i py0e;KHOM aTTecTAlNH
B kakom BuJe BbIpakaeTcs 3aBUCHMOCTb MEXAY CKOPOCTbIO (HIIBTPAllMM V U CpeIHei
CKOPOCTBIO JBUKEHUS 10 TPELIUHAM ¢ B TPELIMHOBATOM IUIACTE
[To kakoil u3BecTHON (opmyrne U3 THAPOMEXAHUKU OIpPENESeTCs] CPEeNHsAs CKOPOCTh
TE€YECHUS] JKUAKOCTH MEXKY IBYMS TUIOCKUMU HEMOJBUKHBIMU MTapaJlIEIbHBIMA CTEHKAMHU.
Kak 3anuceiBaetcs popMyia B 0011eM cirydae A MOPUCTOCTH TPEIIMHOBATOrO T1acTa M.

Yemy paBHo B cucteMe CH nponunaemocts 1 Jlapcu.

CxoJibKO (haKTOPOB BIMSET HA 00BEM MPOCTPAHCTBA B TPEIIMHOBATOM KOJIJIEKTOPE.

Ha uro Bnmuser yBenuueHue 3€peH C NaJEHHUEM IUIACTOBOIO JABJIEHUS B TPEIIMHOBATOM
KOJIJIEKTODE.

Ha 4ro Bamser yBenuueHue COKMMAMOIIUX YCWJIMM Ha CKEJIET NMPOAYKTUBHOIO IUIacTa B
TPELIMHOBATOM KOJJIEKTOPE.

Kak Ha3bIBaeTCs OJHO U3 YpaBHEHUI CUCTEMBI JUJISl ONPENEICHMsI IEPEMEHHBIX MTapaMeTPOB
He(TH, ra3a WJIM MX CMECH U IapaMeTpoB IIacTa siBisieTcss oduiee nuddepeHnuanbHoe
yYpaBHEHHE JIBUKEHUS CKUMAEMOM JKUKOCTH WM Ta3za B yIpyroi cpeae GuibTpalliOHHOTO
MOTOKA.

Yro BbIpa)kaeT ypaBHEHHUE HEPA3PHIBHOCTU B IPEIENIax IMOCTOSIHHOIO 3JIEMEHTapHOIO
o0Bbema, BBIACIEHHOTO BHYTPH IMOPUCTOM WM TPEIIMHOBATOMN Cpeibl.
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Kak Mmoxer ObITh 3amucana ¢opmyna Ui oObeMa IMOPOBOIO MPOCTPAHCTBA BHYTPHU
napajeienunesna 7,

CKOJBKMMH CIIOCOOAMU PacyeToB ObLIO HAaWJEHO M3MEHEHHWE MacChl JKUAKOCTU BHYTPHU
PAcCMOTPEHHOT0 HaIIEero napaiesienuesa 3a IPOMEeXXyToOK BpeMeHu dt

Kakoii OykBoii 0003HaYeHO Macca KUAKOCTH Mapajuiesenume/a.

UYeMy paBHa Macca KHMJIKOCTH, HAKOIIJICHHAs B Mapajulelienunese 3a Bpems dt.

0
Kakoe ycnoBue HOMKHO OBITH COOJIIOIEHO CYMMHUPYS TPHU ITUX BBIPAXKECHHS a_(PUx)Tdt'

X

ai(puy)zdt, ai(puZ )rdt HAXO/I8 TONHYIO MAaccy SKHAKOCTH, HAKOILIEHHYIO B dJEMEHTe
y z

IIOPHUCTON Cpeibl 3a BpeMs dt NPM YCIOBUM, YTO HCTOYHHKAMHM M CTOKAMH JKHIKOCTH

SABIISIOTCS UCKITIOUMTELHO BHENIHUE TPAHK BBIIEIECHHOTO MapajlIe/euIea.

Yo 0603HauaeT HaHHAs cuMBonueckas samuch div(pd).

C moMoIBI0 KaKoro onepaTopa MHOT/IA 3alMCHIBAIOT 3aKoH Jlapew, Beipakas grad p.

Kak wn3o0paxaercsi KaKgoe KOMIUIEKCHOE YHCJIO Z Ha puC. 3 H300paXeHHOW Ha ATOMU
IUIOCKOCTH.

Uro 3HaUUT 3a1aTh (PYHKIIMIO KOMIUIEKCHOTO MTEPEMEHHOTO.

[Toxg KakuM YTJIOM NEpeceKaroTcs 1BE KPUBBIC, U3 KOTOPBIX OJHA NPUHAUIC)KUT CEMEUCTBY
KPHBBIX, ONpeieNsieMbIX ypaBHenneM ¢(X, y)= C, a apyras cemeiicTBy kpuBbiX y(X, y)=C
Yro 00pa3yroT /1Ba ceMeiicTBa KpUBBIX B OCHOBHOH IIJIOCKOCTH TEUCHHSI.

Kakomy ypaBHEHHE YIOBIETBOPSAIOT (YHKIIUU go(x, y) u l//(X, y).

o’y 0w

+ =0.

o’ o’

Kak Ha3bIBaeTcs mposiBieHUe B Ipu3a00iHON 001aCTH MJ1acTa, C KOHEYHOH MOIIHOCTBIO MPU
OTCYTCTBUM PaJiajbHOrO MOTOKA IO IMPHUYMHE, 0OYCIIOBICHHON KOHCTPYKIMEH 3a00s1 Wiau
bunbTpa.

K kakomy THITy OTHOCHUTCSI CKBa)KHMHA, €CJIM OHA BCKPBIBAET ILIACT HE HA BCKO MOIIHOCT,
XOTs U UMEET MOJHOCTBIO OTKPBITYIO JUIS IIPUTOKA IJIACTOBOM JKUIKOCTH ITOBEPXHOCTb.

K kxakomy Tunmy OTHOCHUTCS CKBa)KHMHA, €CIIM OHa JIOBEAEHA JI0 IIacTa, HO COOOIIaeTcs ¢
IUIACTOM TOJIBKO 4Yepe3 OTBEpPCTUS B KOJOHHE TpyO, B LIEMEHTHOM KOJbIE WIM B
CrienuaIbHOM QUIIBTPE.

Yem xapakrepusyercst KodpUIIMEHT HECOBEPIIEHCTBA CKBAKUHBI

OT Kkakoro mokaszaTens 3aBUCUT KOX(PQPUIMEHT COBEpIICHCTBA, €CIM CKBa)KMHA
HECOBEPILECHHA 10 CTENEHN BCKPBITUS I1JIaCTa U KaK OH ONPEIEIAETCS

Ot uero emie 3aBUCUT KOA(PPUIMEHT COBEPILIEHCTBA CKBAXMHBI, €CIM IJIACT BCKPHIBAETCS
IPY TIOMOIIM CTPEJISAIOMIMX MepPOpaToOpoB — MyJIEBIX, OECIYNEBbIX (KyMYIATUBHBIX) U T.I1.
Kakoli BennurnHOI MHOT1a MOJIB3YIOTCS MPU pacyeTe 1eOUTOB HECOBEPIICHHBIX CKBAXKHH.
Kak Ha3pIBaeTCs paauyc Takoil BooOpa)xkaeMoil COBEPIIEHHO CKBa)KUHBI, KOTOpas, AeHCTBYs
B YCIIOBUSIX HECOBEPLICHHON CKBa)KUHBI, JaBajia Obl TOT ke IeOUT, UTO U 3Ta MOCIECIHSS.
Kak MO>kHO onpenenuTs 1e0UT HECOBEPIICHHON CKBaYKUHBI.

Kakoil BeTMYMHON MOXET YYUTBHIBATHCS BIMSHHE HECOBEPUICHCTBA CKBAaXUHBI HAa MPUTOK K
HEH KUIKOCTH MIPU CYIIECTBOBAHUHM 3aKOHa (hUiIbTpanuu 3akoHa Jlapcu.

Kak Ha3pIBaeTCsl HCKYCCTBEHHOE OO0pa30BaHHWE M pacUIMpEeHUE TpeIlMH B MOpPOJAax
npu3a0oiHON 00JaCTH MyTeM CO3/1aHUs MOBBIIICHHBIX IaBICHUN KUAKOCTH, HATHETAeMOH B
CKBa)XHHY.

YTo HarHeTaroT BMECTE C KHMJKOCTBIO JUISI TOTO YTOOBI TPEUIMHBI B MOPOJIE HE CMBIKAIHUCH
IIOCJIE MTAJICHNs TaBJICHNs HATHETa€MOTO B IIJIACT Ye€pe3 CKBAKUHY.

Kakoii npoTs>keHHOCTH O0BIYHO JTOCTUTAIOT TPEIIMHBI, 00pa3yroIuecs pH pa3pbIBe MjacTa.

Kak Ha3eiBaeTcs YCJI0BUA JIs1 AAHHOTO YPaBHCHUA
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Yro mokazanM  pe3ynabTaThl  AKCIEPUMEHTANbHBIX — HccienoBanuit  J[LA.  Ddpoca
onyOnukoBaHHbIE B 1960 1 (CBs3aHHBIEC ¢ TAa3UPOBAHHOMN KHIKOCTHIO).

Korna nomydaercss TeyeHUE OAHOTO poJia, KaK MOKAa3aau Pe3yJbTaThbl SKCIIEPUMEHTAIBHBIX
uccienoBannii J[.A. Ddpoca.

Korna nomyuaercst TeueHUe BTOPOro poja, Kak IOKa3aldu pe3yJbTaThl IKCIIEPUMEHTAIbHBIX
uccienoBanuii J[.A. Ddpoca.

UeM MOXHO OOBSICHUTH Ooibline (ha30BbIe MPOHHULAEMOCTH UIS CMecel, deM (a3oBbIe
MPOHUIIAEMOCTH AJIs1 Ta3UPOBAHHOM KUAKOCTH.

YeMy COOTBETCTBYIOT (ha30BbIC MPOHUIIAEMOCTH Ta3UPOBAHHOM KHUJIKOCTH, €CIIH BBIYUCIATD
(dazoBble MPOHUIIAEMOCTH, UCXO/ISl U3 TOTO, UTO B Ciiydae cMecH (ha3bl 3aHUMAIOT Pa3IUYHbIE
HOpPBI, @ IpU (PUIBTPAIIMK COTIPOBOKIAIOIIMXCS C BBIJCIICHUEM Ia3a U3 pacTBOPa BO MHOTHUX
opax OJHOBPEMEHHO MPHUCYTCTBYET KHUJIKOCTh U MY3bIPhKH Ta3a, TO MPHU HACBIIIEHHOCTH S
osn3koi 1.

UTo MOXHO CUMTATh TOJBKO NMPH (PUIbTPALMU CMECH, T.€. €CJIM Ta3 He BBIIEISETCS W3
pacTBopa, a BOAUTCS U3 BHE.

Kakoii 6e3pazmepHoOil BeIMYMHONW MOKHO MPEICTaBUTh pacnpezeneHue ¢a3 B mopax.

Kakoro Buzma  pe3ynapTaThl JajJd  I[POMBICIOBBIE  HCCIIEIOBAaHUS  OINpEAEICHUs
CPEIHEIUIacTOBOM (DYHKIIUU.

K kaxoif pyHkuuu 61m3ka cpeHenaacToBas GyHKIus \P(S) .

B xakmx ClIydasix HIpUMCHHUMBI [IBYXIAPaAMCTPHUYCCKUC 3aBUCHUMOCTU IIPU OIPCACICHHUU
MMPpOHUIACMOCTHU AJIA (bas ra31/1p0BaHH01"4 KHNIKOCTH.

OO0pa3en BapuaHTAa /115l IPOBe/ieHUs1 2 py0eKHOM aTTecTaluu

Yem xapakrepusyercst KO3 (PUIMEHT HECOBEPIIEHCTBA CKBaKUHBI

OT Kakoro Tmoka3aTenss 3aBUCHUT KOI((UIMEHT COBEPIICHCTBA, €CIIM CKBaXHHA
HECOBEPILIEHHA I10 CTENIEHU BCKPBITHSA IUIACTA U KaK OH OIpeeNsIeTcs

Ot 4yero eme 3aBUCHT KO3(p(PHUIIMEHT COBEPIIEHCTBA CKBAXHMHBI, €CIHU IJIACT BCKPHIBACTCS
IPY TIOMOIIM CTPEJISAIOMIUX epPOpaTOPOB — MyJIEBbIX, OECIYNEBbIX (KyMYIATUBHBIX) U T.I1.

Bomnpocel k 3x3ameny
[TonzemHasi rugpoMexaHuKka — TEOpEeTUYecKasi OCHOBAa pa3pabOTKU HE(TAHBIX, ra30BBIX U
Tra30KOHJIEHCATHBIX MECTOPOKIACHUM.
Baxneiimue sTansl pa3BUTHS OA3EMHON TMAPOMEXaHUKH.
SABnenue punpTpanuu.
[Tpocreiime monenu nopuctoii cpeast (OITK-4).
ITopucTOCTh M TPOCBETHOCTb.
DUKTHBHBIN IPYHT M IEPEXOJ OT HEro K ectecTBeHHOMY IpyHTY (OITK-1).
D¢ heKTUBHBIN TUaAMETP U CIIOCOOBI €T0 ONPECIICHHUS.
CkopocTtb punbTpanmu. 3akoH [lapcu.
[Tponunaemocts nopuctoit cpenpl. Yucno Cnuxrepa.
['paHu1IbI MPUMEHUMOCTH 3aKoHa J[apcu K sIBIEHUSAM (QUIbTpaIHH.

DopmyIibl 001IET0 3aKOHA (PUIIBTPALIUH.

Knaccudukanus TpenmHoBaThIX mactoB. [lapaMeTpsl TpeMHOBATOCTH.

IIponnnaeMocCTs IIacra.

I'paHnnBl IPUMEHMMOCTH 3aKkoHa Jlapcu B TpPENIMHOBATBIX M TPEUIMHOBATO-TIOPUCTHIX
macTax

OpnHoMepHBIN (UIBTPAMOHHBIN MOTOK.

IToTeHManbHOE IBUKEHHUE.

YpaBHEHHE COCTOSHUSA KUIKOCTH, I'a3a B IOPUCTOU CpELE.

KoadduumenTsr 00beMHON yIPYTrocTH )KUIKOCTH U IJIacTa.
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Obume nudpdepeHnnanbHble YpaBHEHHS TNPOCTEHIINX OJHOMEPHBIX IIOTOKOB IIPH
HEJIMHEWHOM 3aKOHE (PHIIbTPALIHH.

IToTeHnmanbHOE IBUKEHUE OJHOMEPHON HECKUMAEMOM JKHUIKOCTH.

[Tbe30MeTpuyecKas IUHUS, UHAUKATOPHAS JIUHUS U U300apBhI.

[ToTok OTHOMEPHOI HECKUMAEMOMN KHUJAKOCTU B A€POPMUPYEMOM TPEIIUHOBATOM TLIACTE.
[ToTtok naeanbHOrO raza B 1eopMUPYEMOM TPEIIMHOBATOM ILJIaCTe.

OcobeHHOCTH (MIBTPALIMOHHOTO TOTOKAa B Ae(POPMUPYEMOM TPEIIMHOBATOM ILIACTEe B
YCIIOBUSX HETMHEIHOI0 3aKOHa (hUIIbTPALUU.

JuddepennnanbHoe ypaBHEHUE YCTAHOBUBIIETOCS ABIKEHHS HEC)KHMMAEMOW KHUIKOCTH CO
CBOOOHOM MOBEPXHOCTHIO B IIACTE, HMEIOIIEM HEIIPOHUIIAEMYIO MO/IOIIBY.

JeOuT 1 MHAMKaTOpHAs AUarpaMMa JUIs MOTOKA KUAKOCTH CO CBOOOIHOM MOBEPXHOCTHIO.
[TonsiTHE O METOIE UCCIIEIOBAHUS INIOCKOIO MTOTOKA.

DUIIbTPALIMOHHBIN MOTOK KUIAKOCTH OT HATHETATEJIBHON CKBAXKUHBI K SKCIUTYyaTal[MOHHOM.
[Inockuii MOTOK, €ciu B MOJTYOECKOHEYHOM U KpPYIJIOM IIJIacTax pacHojio’KeHa OJHa
CKBA)KMHA.

BnusiHue Ha MpOU3BOIUTENBLHOCTh CKBAKHHBI ()OPMBI BHEIIIHETO KOHTYpa IJ1acTa.
B3aumoneiicTBue CKBaXUH KOJBIIEBOM OaTapeu.

KonnuectBenHas ouenka s ¢dexra B3auMOJeHCTBIS CKBAKHH.

WuTepdepeHIus CKBaKuH.

[TpssmonuHEeitHas OaTapest CKBaKUH.

CoBMecTHOE JIeCTBHE HECKOIBKUX IKCILTyaTallMOHHBIX U HarHETATEJIbHBIX OaTapeil.
BnusHue paguyca CKBaKHUHBI Ha €€ MPOU3BOIUTEIbHOCTD.

YpaBHEeHHE HEPa3phIBHOCTH (CIUIOIIHOCTH) (UIBTPAIMOHHOTO IMOTOKA B MPSAMOJUHCHHON
JIEKapTOBOM CUCTEME KOOPIMHAT.

O6o6mennas opma 3akona Jlapcu.

YpaBHEeHHE TOTEHIUATBLHOTO ABUKECHUSI.

VYpaBHEHUE HEPa3pbIBHOCTH (PHUIBTPAIIMOHHOTO TIOTOKAa B TPEIIMHOBATO-TIOPUCTOM U
tpemuHoBaToM miactax (OITK-4).

Oo0pa3en Oustera 11 IK3aMeHa

MHWHUCTEPCTBO HAYKU 1 BBICIIEI'O OBPA30OBAHUAA POCCI/IfICISOfI OEJIEPALTNN
I'POBHEHCKHWU I'OCY JAPCTBEHHBIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET

nMeHu akagemuka M.Jl. MuuinoHImmkoBa
Wuctutyr__HedbTu mraza  cnenuanuzanus «Pa3paboTka u skcruTyaTamus HeTsTHBIX
MECTOPOKIEHUIN) CEMECTP
Hucuunnmza «Iloazemuas rugpomexaHuka

buner Ne 1
1. Bauerlnmnie 3Tansl pa3BUTHS TOA3EMHOI TTIPOMEXaHHKI
2. ["paHNIB IPIMEHNMOCTH 3aKoHa JlapcH K SBIeHHSIM (DIUTETpaIIim
3. [ToTOK OHOMEPHOI HECKIIMAEMOIT KIJKOCTH B eOpMHPYEMOM TPENHHOBATOM
IIACTE
VTBepiRIao:

« o» 201 r. 3as. kagheopoii




Texkymuii KOHTPOJIb

Omnpenenenne koddunuenta Japcu

Koadduuument dapcu ciemyer onpenenuTh Ui YCIOBHU JIAMUHAPHOTO M TYpOYJICHTHOTO
PCKUMOB (I)I/IJIBTpaI_[I/II/I TCUCHHUA KUJAKOCTH II0 CTBOJY CKBaXWH, BXOAANIUX B KOJBLICBYIO
Oarapero. CMeHa pekrMa JBIOKEHHS JKUAKOCTH HACTYIACT MPH KPUTHYECKOM 3HAYCHHH YHCIIa
Peitnonbaca, paaom 2320.

Jis TaMHHApHOTO JBYDKEHHS JKHIKOCTH COOTBETCTBEHHO 4YHCIIO PeifHosbica MeHbIe
kputnyeckoro 3uauenus (Re<2320), koaddunuent Jdapcu nmpu 3tom omnpeaessiercs mo Gopmyiie

[Tyaseiins (1):
64

)'Tp Re (1)
riae Re gucno Pelinonbaca, onpeaencHHoe 1o ciaeayrommeii popmyte (2).
vp-d
Re = —, @)

u

rae V — CKOPOCTh (PrIbTpaliuu paBHAs 2510 m/c, p — TUIOTHOCTB JKHJAKOCTH paBHas 850 Kr/m®,
d — BHYTpeHHHUI TUaMETP HACOCHO-KOMIIPECCOPHBIX TPYO 63 MM, [l — TUHAMUYECKHIA

K02 PUITUEHT BA3ZKOCTH XKUAKOCTH 4-10° H-CceK/M>.



7.4. OnucaHue mnokKa3arejied M KpPUTEepPUEeB OIEHUBAHUS KOMIIETEHUMH HAa Pa3jIMYHbIX 3Tanax ux (GopMUPOBaHUNA, ONUCAHME IIKAJbI

OllcHUBAHUS.
Taoauua 7
Ilnanupyembie pe3y/ibTaThl 0CBOCHHS KpuTtepun oneHuBaHus pe3yJbTaTOB 00YUYeHHS HaumenoBanmne
KOMOETEeH MU meHee 41 0as10B 41-60 6a1;10B 61-80 6as10B 81-100 6ay10B OLICHOYHOT0
(HeypoBJjieTBOpUTEJ | (YIOBJIETBOPHUTEIb (xopomo) (OTJIM4YHO) CcpeacTBa

OIIK-1. CniocoGeH pemiaTh MpoOU3BOJICT

BEHHBIC U (MJIH) UCCIIEI0BATEIbCKHE 3a1a4i MPO(HECCUOHANIBHON AEATEIBHOCTH ¢ YIETOM OCHOBHBIX TPeOOBaHUI
¥ oTpeOHOCTEH HepTera3oBoii OTpaciu

3HaTh: pexXUMbl pa0b0Thl HeDTAHBIX M | YacTHYHOE BIaJeHUE Henonubie 3Hanust | ChopMUpPOBaHHEIE, Cdopmuposan-
ra3oBBIX I1JIACTOB, CITIOCOOBI HO CoJIeprKaIue HBIE
OKCIUTyaTalli  CKB&XXWUH,  OCHOBBI OT/JENbHEIE CucreMarnuec-
BbIOOpa  palMOHATIBHOTO  crocoba npoOeIbl 3HAHUS KHe
AKCILTyaTaI[H CKBa)KHH, 3HAHUS
IKCILTyaTaIs CKBaKUH u

00CITy’)KUBAaHHE CKBAYKHUH.

YMmerh: coOmogat  TpeboBaHUSA YacTuuHbIC Henonuele 3HaHus |  YMEHUS MOJIHEIC, Cdopmuposan-
HOPMATUBHOM  JOKYMEHTAIlMK  TIO YMCHHSI JIOITYCKAIOTCS HBIE
JKCIUTyaTallid ¥ OOCITYXKHBaHHUIO HeOOJIBIIINE OMIHOKH yMeHus
TEXHOJIOTHYECKOT0 obopymoBaHus,

KOHCTPYKLUH, 0OBEKTOB.

Buaaners: HaBbikamu 3¢ deKTUBHOM
OKCILTyaTaIH TEXHOJIOTHIECKOTO
o0opyoBaHus, KOHCTPYKLUH,
O0OBEKTOB.

Yactuuaoe BJIaJACHUC
HaBBIKaAMH

Henonurie
MIPUMEHEHUE
HAaBBIKOB

B cucrematnueckom
IMPUMCHCHUUA
HaBBIKOB
JIOIYCKaroTCs
pooebl

VYcnemnoe u
CUCTEMATHIECKO
€ IpUMEHEHHUE
HABBIKOB

3agaHus ajs
KOHTPOJIBHOU pabOTHl,
TECTOBBIE 3a/IaHMSI,
TeMbI pedepaTos,
OHJIETHI




[Iponomkenne TabIUIBl 7

ILnanupyembie pe3yJabTaThl 0CBOCHHS KpuTepuu oneHUBaHusl pe3yJbTATOB 00YUYeHUs HaumenoBanmne
KOMIETeHIHH meHee 41 0aJL10B 41-60 0asi10B 61-80 6aj110B 81-100 6as10B OLICHOYHOI'0
(HeypoBJjieTBOpuUTeJ | (YI0BJIETBOPHUTEIb (xopo1o) (OTJIM4HO) cpeiacTBa

OIIK-4. Crioco0OeH nCnoiabp30BaTh PAMOHAIBHBIE METOABI MOICIHPOBAHNUS IIPOIIECCOB MMPUPOTHBIX U TEXHUUECKUX CUCTEM, CIUIONIHBIX U pa3aeaEHHbIX
cpel, reoJIOTHYECKON Cpeibl, MaCCUBA F'OPHBIX IIOPOJ

3HaTh: IpUHOUNUanbHele | YacTuyHOE BilageHue Henonueie 3Hanust | ChopMupoBaHHbIE, Cdopmuposan-
0COOEHHOCTH MOJEJIUPOBAHUSA HO COJEprKallue HbIE
MaTeMaTUYeCKuX,  (U3MUECKUX U OTJIEIbHbIE CucremaTunuec-
XUMHUYECKUX IIPOLIECCOB, poOeIbl 3HAaHUS KHe
[peHa3HAYEHHbIE JUIsI KOHKPETHBIX 3HAHUS
TEXHOJIOTHYECKHUX MPOLECCOB
YMerb: HAXoouTh W KPUTHYECKHU YacTruuHble Henosnbie 3Hanus | YMEHUS MOJHBIE, CdopmupoBan-
aHAJIN3UPOBATh uH(pOpMAaIIHIO, YMEHHUS JIOITYCKaOTCS HBIE
HE0OXO1M IS CLIEHUS HEOOJIbIINE OMIMOKHU

JHMYTO ! P YMEHHUS

MMOCTaBJICHHOM 3aJa4n

Baagerb: HaBbIKAMH  NOPOBEACHUSA
KPUTHUYECKOTO aHaiM3a MpOOIEeMHBIX
CUTyallud B XOJI¢ pEIICHUS 3a1a4y
npodeccCHOHANTBEHOM e TENbHOCTH.

YacTtuuHOE BIIaJCHAE
HaBBIKAMH

Henomnurie
IIPUMEHEHUE
HAaBBIKOB

B cucremarnueckom
MIPUMEHEHUU
HaBBLIKOB
JIOITYCKaIOTCs
poOebI

Ycnemrnoe n
CHUCTEMATHIECKO
€ IpUMEHEHNE
HaBBIKOB

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




8. Oco0eHHOCTH peaM3alUH AUCHUILINHBI /151 HHBAJIUAOB M JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbS

JUist OCYIIECTBIICHUS MPOLEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM
aTTecTallud OOY4YaroUIMXCsl CO3/4aHbl (OHABI OLIEHOYHBIX CPEICTB, aJalTUPOBAaHHBIC [UIs
UHBAJIUAOB U JIMI C OTPAHUYCHHBIMU BO3MOXXHOCTSIMU 3JI0POBbSI U TO3BOJISIFOIIME OILECHHUTH
JOCTMDKEHUE MMM 3allJTAHMPOBAHHBIX B OCHOBHOM 0Opa30BaTeNbHOW INpOrpamMme pe3yJbTaToB
00y4eHHs U YpPOBEHb C(POPMHPOBAHHOCTH BCEX KOMIIETEHIIHI, 3asBICHHBIX B 00pa30BaTEIbHON
nporpamMe. @Popma poBeAeHUs TEKylled arTecTalud Uil CTYIEHTOB-MHBAJINIIOB
YCTAQHABJIMBACTCS C YYETOM WHAMBUIYAIbHBIX NCHXO(PU3MUYECKHMX OcoOeHHOCTeH (yCTHO,
INUCbMEHHO Ha Oymare, IMMCBMEHHO Ha KOMIIbIOTEpE, B (opMe TecTHpoBaHus H T.1.). llpm
TECTUPOBAHUM Ui CIA00BUAALIMX CTYJCHTOB HCIOIB3YIOTCA (OHIBI OIEHOYHBIX CPEICTB C
YKpynHeHHbIM mpudrom. Ha »5sk3amMeH npuriamaercs CONPOBOXKAAOLIMM, KOTOPBIHA
o0ecrieynBaeT TEXHUYECKOE COMPOBOXKICHHE CTyAeHTy. [lpu HeoOXO0AMMOCTH CTYHEHTY-
MHBAJIUAY IPEJOCTABIAETCS JONOJHUTEIbHOE BpeMs JUIsl HOArOTOBKM OTBETA HA dK3aMeHe (Win
3ayere). OOydaromecs C OTrPaHMYCHHBIMH BO3MOXHOCTSIMH 3[0POBbS W OOydarommecs
UHBAJINBl O0ECHEeUMBAIOTCS IMEYaTHBIMM M 3JEKTPOHHBIMH 00pa30BaTENbHBIMU pecypcaMu
(mporpammbl, y4deOHBIE TOCOOHMSI JJsi CaMOCTOSATENbHOW paboTel W T.A.) B (dopmax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSM UX 3/10pPOBbS U BOCIIPHUATHS UHPOPMALIUU:

1) JUTS THBAJTUIOB | JIMII C OTPAaHMYEHHBIMHI BO3MOKHOCTSIMH 3/I0POBBSI 10 3PEHHI0:

- VISl CcJIeNbIX: 33/1aHus Ul BBIIOJHEHUS Ha CEMHHApaxX M NPaKTHUECKUX 3aHATUAX
odopmisitoTest penbedHO-ToueuHbIM mpudTOM Bpaiing uinm B BUAE 3JIEKTPOHHOTO TOKYMEHTA,
JIOCTYITHOTO C MOMOILBIO KOMITBIOTEPA CO CIIELUATU3UPOBAHHBIM [IPOrPAaMMHBIM 00eCIieYeHHEM
JUTSL CJICTIBIX, TMOO 3aUUTHIBAIOTCS aCCUCTEHTOM; MUCHbMEHHBIC 3a[aHus BHITTOJHAIOTCS Ha Oymare
penbedHO-TOUeUHbIM HIpudTOM bpaiias niaM Ha KOMIBIOTEpE €O  CHELHATU3UPOBAHHBIM
IPOTPaMMHBIM 00€CTIeUeHHEM ISl CIICIBIX JINOO HaTUKTOBBIBAIOTCS ACCHCTEHTY; 00y4YaroInuMCs
JUI BBIMOJIHEHUS 33JaHUs IPU HEOOXOAMMOCTU MPENOCTAaBIIAETCS KOMIUIEKT MHChbMEHHbIX
NPUHAIISKHOCTEH 1 Oymara Jiisi mucbMa penbedHo-TouedHsM mpudrom bpaiins, koMmbsroTep
CO CHELHATU3UPOBAHHBIM IIPOrPAMMHBIM 00ECTIEYEHUEM ISl CIIETIBIX;

- A8 cJIa0oBUAAIIMX: 00eCTIeYnBaeTCs MHANBUAYAILHOE PABHOMEPHOE OCBEUICHUE HE
meree 300 omrokc; oOydaromMMcs U1l BBINOJIHEHUS 3aJaHus INpUd  HEO0OXOAUMOCTH
NPEOCTABIISCTCS YBEIMIHBAOIIEE YCTPOWCTBO; BOBMOXKHO TAaK)KE MCIIOJIb30BAaHHE COOCTBEHHBIX
YBEJIMYMBAIOLINX YCTPOICTB; 3a/laHusl JUIsl BHIOJIHEHUS 3aaHui oOpMIISIIOTCS YBETUUYEHHBIM
mpudTom;

2) JUI MTHBAJIUOB U JIMIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS MO CJIYXY:

- NI TJIYyXUX W caadocablmammx: o0ecneunBaeTcs HaM4re 3BYKOYCHIIMBAIOIIEH
anmaparypbl ~ KOJUIGKTMBHOTO  TIOJb30BAaHUS, TIpU  HEOOXOAUMOCTH  OOy4aromumcs
NPEJOCTABISICTCS  3BYKOYCHJIMBAIOIIAs — amnmaparypa  WHAMBHIYaIbHOTO  IOJH30BAHUS;
NPEJOCTABIISAIOTCS YCIYTH CYp/IOTIEPEBOUNKA;

- IJIsl CJENOrJIyXuX JIOMYCKaeTcs NMPUCYTCTBHE AaCCHUCTEHTA, OKAa3bIBAIOIIErO YCIYTH
TU(IIOCYpIOTIEPEBOAUMKA (TOMUMO TPeOOBaHUMN, BBINOIHAEMBIX COOTBETCTBEHHO JUIS CIEMbIX U

TIIyXUX);

3) JUISL JIMLL C TSDKETIBIMU HapYIICHUSIMU PEUM, IIIyXUX, CIa0OCHbILAIINX JIEKIUN U
CEMHUHAapBbI, IPOBOJUMBIE B YCTHOU (opMe, MPOBOJATCS B TUCbMEHHOM (opMe;
4) JUIsL UHBAJIUJIOB U JIML] C OTPAHUYEHHBIMU BO3MOXKHOCTAMHU 370POBbs, HMEIOLIMX

HapylLIeHUSs] OTIOPHO-IBUIaTeJIbHOIO aNnapara:

- Uil JIMI C HapyLWIEHUSMU OIOPHO-ABUIATENbHOIO amnmnapara, HapylEeHUsIMU
JBUTATEIbHBIX (YHKIUH BEPXHUX KOHEUHOCTEW WJIM OTCYTCTBHEM BEPXHHX KOHEYHOCTEH:
IIMCbMEHHBIE 33JJaHUs BBIIOJIHAIOTCS Ha KOMIIBIOTEPE CO CIEUATU3UPOBAHHBIM ITPOrPaMMHBIM
oOecriedeHHEeM WM  HAJWKTOBBIBAIOTCS ACCUCTEHTY; BBIOJIHEHHE 3aJaHuil  (TECTOB,
KOHTPOJIbHBIX paboT), MPOBOJUMBIE B MUCEMEHHOI (hopMe, MPOBOAITCS B YCTHOH (hopMme myTem

ompoca, 6ecesbl ¢ 00yJaroIIIMCS.



9. YueOHO-MeTOAMYECKOEe M MH(OPMALIMOHHOE 00ecneyeHre TUCHHIIUHBI
9.1. Jluteparypa

1. Underground Fluid Mechanics / [logzemnas ruapomexaHuka [DIJIEKTpPOHHBIN pecypc] :
yueOHOe mocobue Ha aHrmumiickom si3bike / A. B. Xanmsens, II. H. JluBunames, H. M.
Knmumenko, A. O. Illecrepenb. — DIIEKTPOH. TEKCTOBBIE JaHHbIe. — CTtaBpomnodib : CeBepo-
KaBkasckuii ¢penepanbubiii yausepeuter, 2016. — 149 ¢. — 2227-8397. — Pexxum nocryma:
http://www.iprbookshop.ru/66012.html

2. bacumes K.C. u ap. [Tomzemuas rugpomexanuka [Inektponusiid pecypc] / K. C. bacaues, H.
M. Imutrpues, P. JI. KaneBckas, B. M. MakcumMoB. — DJIEKTPOH. TEKCTOBBIC JTaHHBIC. —
MockBa, HMxeBck : PerynspHas u XaoTHdeckas JuUHAMHUKA, VOKEBCKUHW HMHCTUTYT
KOMITBIOTEPHBIX HccienoBanuid, 2006. — 488 c. — 5-93972-547-3. — Pexwum noctyma:
http://www.iprbookshop.ru/16594.html

3. BrimosiHeHHe KypcoBOro mpoekta W JiabopatopHbeix pador CaBunkoBa, JI. JI. Tlomzemuas
THJIpOMEXaHUKa. BBIMONIHEHnE KypCcOBOTO MPOEKTa M Ja00paTOPHBIX paboT [DIEKTPOHHBIN
pecypc] : yueObHo-meroauueckoe mocobue / JI. JI. CaBuHKOBa. — DIJIEKTPOH. TEKCTOBBIC
nannable. — OpenOypr : OpenOyprckuii rocyaapcTBennsiii yausepeurer, ObC ACB, 2017.
— 171 ¢. — 978-5-7410-1775-3. — Pexxum nmocryma: http://www.iprbookshop.ru/78812.html

4. CasunkoBa JI.JI., OcHOBBI Moa3eMHON He(TEera3oruapoMeXaHuku [DIEKTPOHHBIH pecypc]:
yuebHoe nocobue / Casunkosa JI.JI. - OpenOypr: OI'Y, 2017. - 176 c. - ISBN 978-5-7410-
1687-9 - Pexxum mocryma: http://www.studentlibrary.ru/book/ISBN9785741016879.html

5. Kapnayxos M.JL, COBPEMEHHBIE =~ METOAbI  T'MJAPOJAMHAMUYECKUX
UCCJIEJOBAHUM CKBAJWH: CnpaBouHHK HEXKEHEPAa IO HCCICIOBAHMIO CKBAKHH
[DnexTponnslil pecypc] / KapnayxoB M.JL., IIsbssukoBa E.M. - M. : Undpa-Unxenepus, 2010.
- 432 c. - ISBN 978-5-9729-0031-2 - Pexum JIOCTYTIA:
http://www.studentlibrary.ru/book/ISBN9785972900312.html

0) OonoaHumenvHas Iumepamypa:

1. Hedtp u ra3z [Dnexrponnsiii pecypc| / - M. : T'opnas kuwura, 2013. - 272 c. - ISBN 0236-
1493-2013-48 - Pexum pocryma: http://www.studentlibrary.ru/book/GK-0236-1493-2013-
48.html

2. Kazapsn B.A. [lom3emHOe XpaHeHHE Ta30B W KUIKOCTEH [DiekTpoHHBIA pecype] / B. A.
KazapsH. — DOnexkTpoH. TeKcToBble AaHHble. — MockBa, MxeBck : PerymspHas wu
Xa0THYECKasi JMHaMUKa, M>keBCKUI WHCTHTYT KOMITBIOTEPHBIX ucchenoBanmid, 2006. — 432
€. — 5-93972-505-8. — Pexwum mocryna: http://www.iprbookshop.ru/16595.html

3. TlonomapeBa I'.A. VrneBomopoasl HepTH u Ta3a. DHU3HKO-XUMHUYECKHE CBOHCTBA
[OnexTpoHHBIH pecype]: yueOHoe mocobume/ IloHomapeBa I'.A.— DIEKTpPOH. TEKCTOBBIE
nanHble.— OpenOypr: OpenOyprekuil rocynapcrBeHHslii ynusepcurer, ObC ACB, 2016.—
99 ¢.— Pexxum nocryma: http://www.iprbookshop.ru/61419.html.

9.2. MeToauyeckue yKa3aHHs M0 OCBOCHHIO JUCHHUILIMHBI (MIPHJI0KEHHE)


http://www.iprbookshop.ru/66012.html
http://www.iprbookshop.ru/16594.html
http://www.iprbookshop.ru/78812.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
http://www.iprbookshop.ru/16595.html
http://www.iprbookshop.ru/61419.html

10 MarepuanbHo-TeXHHYeCKoe  oOecneyenne aucnuiuinHbl  «IloxzemHasn
THPOMEXaHUKA

1. TlepeueHp MaTepUaIbHO-TEXHUUYECKUX CPEJCTB y4EOHON MOTOYHON ayJUTOPHUH AJIsl YTCHUS
nekuuii: KoMiblotep craliMoHapHbIM, nepeHocHoi; KoMmiekT snexkrponuranus tumna LD
(220 B, 2 xBT) B xommiekTe ¢ Y30; Buaeonpoekrop; MyabTUMEIUHHBINA MPOEKTOP; DKpaH
HacTeHHbIH; KoMMyTanmoHHBI KOMIUIEKT aisi mpoektopa; DVD-mneep; VYcumutens;
Muxkpodonsbl, 3BykoBasi KOJIOHKa.

2. TeneBu3umoHHast CTyausi, OCHAIIEHHAs TeNEChEMOYHBIM O0OpYyIOBaHUEM (IIOATOTOBKA
yueOHbIX (unpmoB): Kameps! cranuonapusie; Kamepsl mnepeHocHble; MukpodoHsr;
CseroBoe 00opynoBanue (morojaouHoe/HanoasHoe); LED teneBuszoprl/manenm.

3. Ilepeuenb MaTepHaIbHO-TEXHUYECKHX CPEACTB Yy4eOHOrO MOMEUICHHS MAJis MPOBEICHUS
MIPAKTUYECKUX M CEMHHApCKUX 3aHATUIH: KoMImbploTepsl cTalioHapHble, MEPCOHAIbHBIE,
MOHUTOpPBI; MyJnbTUMEAUNWHBIA MOPTATUBHBIA MEPEHOCHOM MPOEKTOP; DKpaH Ha TPEHOrE,
sKkpaH noaBecHoi; Buneomaraurodon; [Ipunteps, MOV tuna HP wnu ananoru; Ckanepsl
tima AGFA wmm anamorm; CereBoe 000pyAOBaHHE JJis OpraHu3alud  pabOThl B
KOMITbIOTEpHOM Kiacce; COOTBETCTBYIOIIEE JMIIEH3MOHHOE IPOTrpaMMHOE OOecCIieueHue,
VYUTHIBAIOIIECEe CHEIU(PUKY 0a30BBIX M BAapPHATHBHBIX IUCIHMIUIAH crienuanm3anmii. [Ipu
YTEHUU JICKIIUN UCIIOJIB3YETCSI 9KPaH U MOHUTOP.



IIpuiaoxenune
MeTtoauyeckue yKa3aHus 110 OCBOCHHIO U CUHUIIIMHBI

«Iloa3zemHuast THAPOMEXaHUKA»

1. Mertoauyeckue YKa3aHusi Uisi OOYYAKOIIMXCS MO0 IUIAHUPOBAHUIO W
OpraHu3alnMy BpeMeHH, He00X0IMMOr0 1JIsl 0CBOEHHU S THCUMIIJIMHBI.

W3ydyeHnue pexomMeHIyeTcsl HayaThb C O3HaKOMJIEHHs ¢ pabodeil mporpamMmoit
TUCLUUIUIMHBL, €€ CTPYKTYpPOH M COJAEp)KaHHEeM pa3/ieioB (Moaynei), (POHIOM OIIEHOYHBIX
CPEICTB, O3HAKOMHUTHCA C Y4eOHO-METOIMYECKUM M HH(OPMALMOHHBIM oOOecredYeHneM
JTMCUUTUIAHBL.

Jucuunnuna «[loazeMHas ruipoMexaHruKa» COCTOUT U3 9 CBSI3aHHBIX MEXKIY COOOI0
TeM, 00ECTIeYMBAIOIINX MTOCIIE0BATEILHOE H3yUYCHHE MaTepHaa.

O6yuenne mno gucuuiuHe «llog3emHass rHUIpOMexaHMKa» OCYIIECTBISETCS B
CIIEYIOIMUX GopMax:

1. AyautopHble 3aHATHS (JEKIIUHU, IPAKTHYCCKUE/CEMUHAPCKUE 3aHATHS).

2. CamocrosiTenbHast paboTa cryneHTa (MOATOTOBKA K JIEKIUSM, HPAKTUYECKUM/
IPAKTUYECKUM 3aHATHUSIM, TecTaM/pedeparaM/IoKiIaam/cce, U UHBIM (hOpMaM MHUCbMEHHBIX
paboT, BEIITOJHEHHUE aHATIN3a KEHCOB, HHAMBHIyaTbHAs KOHCYIIBTAIUS C MIPETIOIaBATEIIEM).

3. UHrepakTuBHbIE (OPMBI MPOBEACHUS 3aHATUN (KOJJIOKBUYM, JIEKIHS-TUCKYCCHS,
TPYIIOBOE pelIeHue Keiica 1 1p.(hopMBI).

VY4eOHblii MaTepuan CTPYKTYpPUPOBaH M HU3YyYEHUE IUCIHILIMHBI MPOU3BOJUTCS B
TEMaTUYECKON TOCIIe0BATENbHOCTH. KakJOMy MpakTHYeCKOMY/ CEMHHApPCKOMY 3aHSATHIO U
CaMOCTOSITEIFHOMY M3yYEHHUIO MarepHuajia MpeallecTBYyeT JeKIUs 10 JaHHOW TeMe.
OOyuarommecss CaMOCTOSITETIBHO TPOBOAST TPEABAPUTEIBHYIO TOATOTOBKY K 3aHSTHIO,
MPUHUMAIOT aKTUBHOE M TBOPYECKOE Yy4acTHE B OOCYKIEHUM TEOPETUYECKHX BOIPOCOB,
pazbope MPOOIEMHBIX CHUTyallMid W TIOMCKOB IyTed WX pemeHus. MHorue mpoOJieMbl,
U3y4aeMble B Kypce, HOCSAT AMCKYCCUOHHBIA XapakTep, 4TO MperoyiaraeT WHTEePaKTHUBHBIN
XapakTep MPOBEICHHSI 3aHATHI HAa KOHKPETHBIX MPUMeEpax.

Onwucanue M0CJIe10BaTeIbHOCTH NeCTBHIA

0o0yyJaromerocs:

[Ipu u3ydyeHun Kypca cieayeT BHUMATEIBHO CIYyIIaTh U KOHCIIEKTUPOBATh MaTepual,
W3JIaraeMplii Ha ayJAWTOPHBIX 3aHATHAX. {7 ero NMOHMMaHWsS M KadyeCTBEHHOTO YCBOCHHS
pEeKOMEHAyeTCs CleyIolIast Mocae10BaTeIbHOCTh JeHCTBUI:

. [locne oxkoHYaHWsT Y4eOHBIX 3aHATHI IS 3aKPEIUICHUsT MaTepuata MPOCMOTPETh U 00ayMaTh
TEKCT JICKIIMH, TPOCIYIIAHHON CerojHs, pa3o0parh paccMoTpeHHbie mpumepsl (10 — 15
MUHYT).

. [Ipy moaroToBKE K JEKIMH CIEIYIOIETO JHS TOBTOPHTH TEKCT NPEABLAYINEH JIEeKINH,
MOJyMaTh O TOM, Kakasi MOKeT ObITh cieaytoras Tema (10 - 15 munyT).

. B Teduenue Henenu BbIOpaTh BpeMs [yl paboThI ¢ JuUTeparypoil B Oubnuoreke (mo 1 gacy).

4. Ilpn moaroToBKe K MNPaKTUYECKOMY/ CEMUHAPCKOMY 3aHATUIO IOBTOPUTH OCHOBHBIE
MOHATHSI MO TeMe, M3YyYUTh MpHUMephbl. Pelas KOHKPETHYIO CHUTYalHIo, - MPeABapUTEIHHO
MOHATh, KaKOW TEOPETHUYECKUH MaTepuall HYKHO HCIONIb30BaTh. HaMeTWUTh IMaH pelieHus,
onpoOOBaTh HAa €ro OCHOBE PEHIUTH | - 2 MpaKTHUECKUE CUTyaruu (1a0.paboThl).

2. Meroanyeckue ykazaHusi 1o padore oOydarmomuxcsi BO BpeMsi NpOBeleHHS

JIEKLUIA.

Jlekuuu JaroT OOYyYarOIMMCS CHCTEMAaTU3MpPOBAHHBIE 3HAHUSA 10 JAUCLUILIUHE,
KOHIOCHTPUPYIOT HMX BHHUMAHHUC Ha Hanboliee CIOXKHBIX M BaKHBIX BOIIpocax. HCKHI/II/I
OOBIYHO H3JIaraloTcs B TPAJAUIMOHHOM WM B MpoOiieMHOM ctuie. s cTylneHToB B
OO0JIBIIMHCTBE Ciy4yaeB B MpoOiaeMHoM ctuiie. [IpoOiaeMHbIi CTHIIb MO3BOJSET CTUMYJIHPOBATh
aKTHUBHYIO I103HABATEIbHYIO JEATENBHOCTh OOYYAIOUIMXCA M HMX HHTEpeC K JAUCIUILIUHE,



(hopMHpPOBATH TBOPUECKOE MBIIUIEHUE, NMPHOErath K MPOTHBOIOCTABICHUSAM W CPaBHEHHSM,
nenatb  OOOOIIEHUS, AaKTUBH3UPOBATh BHUMAHHWE OOYYAOIMIMXCS IYTEM IOCTaHOBKH
MPOOJIEMHBIX BOIIPOCOB, MMOOMIPSATH TUCKYCCHIO.

Bo Bpemsi JIEKIMOHHBIX 3aHATHIA PEKOMEHIYETCSl BECTH KOHCIIEKTUPOBAHHE Y4eOHOTO
MaTepuaia, oopamaTh BHUMaHue Ha (JOPMYJIUPOBKU U KATETOPUHU, PACKPBIBAIOLINE CYTh TOTO
WJIA MHOTO SIBJICHUS, WIIH TPOIIECCOB, BBIBOBI M MMPAKTHYECKUE PEKOMEHIAINH.

KoHcnekT jexuuu jydiie MmoapasfeNiaTh Ha IMyHKThI, COOJIOAas KPacHYyI0 CTPOKY.
Oromy B OONBINON cTereHn OyAayT criocoOCTBOBATH BOMPOCH MIAHA JICKIIMH, PEIOKCHHBIC
npenogaBatensM. Crenyer oOpamaTh BHMMAaHHE Ha AKLEHTHI, BBIBOJbI, KOTOpBIE JEJIaeT
mpernojaBaTeNb, OTMedass Hauboyiee Ba)XKHbIE MOMEHTHI B JIGKIMOHHOM MaTtepuaie
3aMeYaHUsIMU
«BAXHO», «XOPOIIO 3allOMHUTH» U T.N. MOXHO JeJaTh 3TO U C MOMOUIbIO Pa3HOLBETHBIX
MapKepoB WIH py4eK, HOTUePKUBasi TEPMUHBI U ONPEACTCHUS.

[enecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHuil, abOpeBuaryp u
cuMBOJIOB. OJHAaKO MpH AajbHEHIIed paboTe ¢ KOHCHEKTOM CHMBOJIBI JIyYIle 3aMEHHTD
OOBIYHBIMH CJIOBAMU JUISI OBICTPOTO 3PUTEILHOTO BOCIIPHSTHS TEKCTA.

PaGoras Hax KOHCIEKTOM JEKIUi, HEOOXOAMMO HCIIOJIB30BaTh HE TOJIHKO OCHOBHYIO
JUTEPATypy, HO U Ty JHUTEPATYPY, KOTOPYIO JIOMOJHUTEIHFHO PEKOMEHIOBA MPENoIaBaTeb.
NmenHo Ttakasi cepbe3Has, KpOHoTiuBas paboTa C JIEKIMOHHBIM MAaTE€pHaIOM IO3BOJIUT
rITyOOKO OBJIA/IETh TEOPETUIECKUM MATEPHATIOM.

Temaruka nekuuii gaercs B paboueit mporpamme JIUCHUTUTHHBI.

3. MeTtoanueckue YKa3aHus o0yuaromumcest no IOATOTOBKE K
NPaKTHYeCKUM/CEeMHUHAPCKHUM 3aHSATUSIM.

Ha mnpakTH4eckux/CeMHUHAPCKUX 3aHATHSAX NPUBETCTBYETCS AaKTUBHOE YYacTHE B
00CY>KJIEHUM KOHKPETHBIX CUTYAIlHi, ClIOCOOHOCTh HA OCHOBE MOJyYE€HHBIX 3HAHUI HAXOJUTh
Hanbonee 3((eKTUBHBIC pPEHICHUs TOCTABJICHHBIX MPOOJIEM, yMETh HAXOIUTh MOJE3HBIN
JOTIOTHUTENbHBIMATEPHAT 0 TEMATUKE CEMUHAPCKUX 3aHITHIA.

CryneHTy peKOMEHAYeTC s CIIeayIoasi CXeMa MOATOTOBKY K CEMUHAPCKOMY 3aHSITHIO:

1. O3HakomyIeHHE C IUIAHOM MPaKTHYECKOT0/CEMUHAPCKOTO 3aHATHUSA, KOTOPBIN
OTpaXkaeT Co/IepKaHUETIPEIIOKECHHON TEMBI;

2. [IpopaboTaTh KOHCIEKT JIEKIINA;

3. IIpounTaTh OCHOBHYIO H JOMOJHHUTEIBHYIO JTUTEPATYPY.

B npouecce moAroToBKM K MPakTHYECKUM 3aHATUSAM, HEOOXOAMMO 00paTuTh 0coboe
BHUMaHHE Ha CaMOCTOATEIBHOE H3yYeHNE PEKOMEHIOBAaHHOM TUTepaTypsl. [Ipu Bcel moaHOTE
KOHCIIEKTHPOBAHUS JIEKIIMM B HEH HEBO3MOXXHO H3JI0KHUTh BECh MaTepuall u3-3a JHMMHUTa
ayIuTOpHBIX 4yacoB. IlosTomMy camocrosiTenbHas paboTta ¢ y4dyeOHMKaMH, Y4eOHBIMU
ocoOUsIMHU, HAYYHOM, CIpaBOYHON JTUTEpaTypoil, MaTepuasaMu MEPUOAMYECKUX H3AaHUN U
WnutepHera sBusiercss Hambosnee S(PQPEKTHBHBIM METOAOM IIOJYYEHHUS OTIOJHUTEIBHBIX
3HaHUI, MO3BOJSET 3HAYUTENBHO AKTHBHU3MPOBATh IPOLECC OBIAJACHHUS HH(pOpMaIMEH,
crocobcTByeT 6osiee ry00KOMYy YCBOSHHUIO U3y4aeMoro Marepuaia, popMHUpPYeT y CTYACHTOB
OTHOILICHHE KKOHKpPETHOH mpoOieMe. Bce HOBble MOHATHS MO M3ydyaeMOM TeMe HEe0OXOAMMO
BBIYYHTh HaW3yCTh M BHECTH B TJIOCCAPHIA, KOTOPBII 11EIeCO00pa3HO BECTH C CaMOT0 Hadaia
U3yUYEHHs Kypca;

4. OTBGTI/ITI) Ha BOHpOCBI IJI1aHa HDaKTI/I‘—IeCKOFO/ CEMHMHAPCKOI'O 3aHATHA,

5. BLITOIHUTE JOMAIIHEE 3aaHUE;

6. [IpopaboTaTh TECTOBBIE 3a/I1aHUS U 331a4H;

7. Ilpu 3aTpyaHeHusIX chOpMYyIUPOBATH BOMPOCHI K IIPETIOAABATEIIIO.

Pesynbrar Takod pabOTHI JOKEH MPOSBUTHCS B CIOCOOHOCTH CTYACHTa CBOOOIHO
OTBETUTh Ha TEOPETHYECKHE BONPOCHI NPAKTUKyMa, BBICTYNAaThb U Y4YacTBOBaTh B
KOJIJICKTUBHOM 06Cy>KI(eHI/II/I BOHpOCOB 1/13y11aeM0171 TEMBI, HpaBI/I.]'H)HO BBITIOJIHATH
MPAKTUYECKHE 3aJaHusl U WHbIC 3aJaHus, KOTOpbIe JAOTCsS B (OHNE OIEHOYHBIX CPEACTB
AUCHUIIIINHBI.




3. Meroauyeckue yKa3aHUsl O0Oy4YAIOIMMCH 10 OPraHU3alMU CaAMOCTOATEIbLHOM
padoThbI.

Llenp opraHuM3anuu caMmoCTOSTeNbHOW paboTel mo auciumuHe «llogzemuas
TMJIPOMEXAaHUKa» - 3TO YIIIyOJeHHEe U paclIMpeHHe 3HaHUM B 00jacTu HeTerazoBoro Jena;
(dbopMHpoBaHKE HABBIKA M HMHTEPECAa K CAMOCTOATEIBHOM MO3HABATEILHON IEATEIIEHOCTH.

CamocrosarenbHas pabora oOydaroluxcs SBISETCS BaXHEHUIIMM BHJOM OCBOCHMS
COJZIep KaHUs JUCIUTUIMHBL, MOJATOTOBKH K MPAKTUYECKUM 3aHATUSAM U K KOHTPOJIbHOM paboTe.
Croma e OTHOCATCA M CaMOCTOATENbHOE YIIyOJCHHOE MW3Y4YE€HHE TEM JIUCLMILIMHBIL.
CamocrosrenbHas paboTa MpeacTaBisieT co00il MOCTOSHHO JIEHCTBYIOIIYIO CUCTEMY, OCHOBY
00pa30BaTENbHOIO IpoLlecCa M HOCHUT MCCIENOBATENbCKUM XapakTep, 4TO IOCIYXHT B
OyaymieM OCHOBaHMEM ISl HAlMCAaHWUSA  BBINYCKHOHW  KBaIM(PHUKALMOHHON  paboTshl,
IIPAKTUYECKOI0 IPUMEHEHUS MTOJIy4YEHHbBIX 3HaHUM.

Opranu3anusi cCaMOCTOSTENFHONH pabOThl 00YYAIOIINXCS OPUEHTUPYETCS HA aKTUBHBIC
METObl OBJAJICHUs 3HAHUSAMU, Pa3BUTHE TBOPUECKUX CIOCOOHOCTEH, Iepexoa 0T IOTOYHOIO
K HHIUBUAYAIU3UPOBAHHOMY OOYYEHHMIO, C YYETOM NOTPEOHOCTEM U BO3MOKHOCTEU
JMYHOCTH.

[IpaBusbHAS OpraHU3aLUs CAMOCTOSTENFHBIX YISOHBIX 3aHATUH, X CHCTEMATUYHOCTb,
1esiecoobpa3Hoe MJIaHUPOBaHUE PabOYero BPEMEHH MO3BOJISET CTYyIEHTaM Pa3BUBATh YMEHHUS
Y HABBIKM B YCBOCHUHW W CHCTEMATH3allMU MPHOOPETaeMBbIX 3HAHHH, 00eCIIeunBaTh BBICOKHIA
YPOBEHb  YCIIEBAEMOCTH B  MEpPHOA  OOY4EHHUs, MOJIYYUTh HABBIKM  IOBBILICHUS
pohecCHOHATLHOTO YPOBHSIL.

[TonroToBka K MPakTUYECKOMY 3aHATHUIO BKIIOYAET, KPOME MPOPAaOOTKU KOHCIEKTa U
Npe3eHTAllMM  JIGKIMK, T[OMCK JHUTeparypsl (MO0  pPEKOMEHIOBAaHHBIM CIIHUCKaM |
CaMOCTOSITENILHO), MOATOTOBKY 3ar0TOBOK JUIsSl BBICTYIUICHHMH 110 BOIIPOCAM, BEBIHOCHUMBIM JUIS
OOCYXJIeHUSI MO0 KOHKpETHOW TeMe. Takue 3aroTOBKM MOTYT BKJIIOYATh LUTATHI, (HaKThl,
COIIOCTABJICHUE pa3IM4YHbIX  IO3ULIMH, CcOOCTBeHHble  Mblciu. Ecim  mpobGiema
3aMHTEepecoBaa O0YyYaromIerocs, OH MOXKET MOATOTOBUTH pedepaT M BBHICTYNHTH C HUM Ha
IIPAKTUYECKOM 3aHATHUHU. [IpakTHueckoe3aHsTHe - 3TO, IPEXKJIE BCEro, AUCKYCCUs, 00CYXKIEHUE
KOHKPETHOW CHTYalliu, TO €CTh MPEAIoiaraeT yMEHNE BHUMATEIBHO CIYIIaTh WICHOB MaJIOH
IpyNIbBl U MoOJiepaTopa, a TaKXKe CTapaThCsl BBICKA3aTh CBOE€ MHEHME, BBICKA3bIBATh
COOCTBEHHBIC WJE€HM W TPEAJIOKEHHs, YTOYHATh M 3aJaBaTh BOMPOCHI KOJIIETaM IO
00CYXIEHUIO.

[Ipy mnoaroroBke K KOHTPOJbHOW paboTe oOydaromuiics JODKEH IOBTOPSTH
NpOI/IEHHBIE MaTepuan B CTPOIOM COOTBETCTBMM C Y4eOHOH mporpamMmol, HCHONb3ys
KOHCIEKT JIEKIUI U JUTepaTypy, peKOMEHJOBaHHYIO IpenoaBaTeneM. [Ipu HeoOxoaumocTu
MO>KHO OOpaTUTHCS 3a KOHCYJbTAI[MEH U METOANYECKOM MTOMOLIBIO K MPET01aBaTENIO.

CamocTosTenbHast paboTa peanu3yercs:

— HENOCPEJICTBEHHO B MPOILECCE ayAUTOPHBIX 3aHATUHN - Ha JIGKLUAX, IPAKTUUYECKUX 3aHATUSAX;
— B KOHTaKTe C TNPETOAaBaTe]ieM BHE PaMOK PACIUCAaHHS - Ha KOHCYJbTAIHIX 10 Y4eOHBIM
BONpOCaM, B XOJ€ TBOPYECKHUX KOHTAKTOB, MpPHM JMKBUAALUHU 33J0JDKEHHOCTEH, NpHU
BBITTOJIHEHUH WHAWBUYAIbHBIX 33JJaHAN U T.JI.
— B Oubmuoreke, naoma, Ha Kadeape MpPHU BBINOJHEHHH OOYJalOIIUMCS YUEOHBIX H
NPaKTUYECKHX 3a/1a4.
Bunst CPC u kputepuu O1leHOK
(o 6ammbHO-peiiTuHTOBOM cucteMe [ THTY, CPC onenuBaercs B 15 6aioB)

1. Pedepar
2. Jloxnan
3. Dcce

4. VYdactue B MEpONPUATHUAX
Temsl 11 caMocTOATEILHON PabOThI MPONKCAaHbI B pabouel mporpaMMe JUCIUIIINHBL.
O(heKTUBHBIM  CPEJCTBOM OCYIIECTBJICHHS OOy4YalOIMMMCS CaMOCTOSITEILHOM paboThI
ABIISICTCA JIEKTPOHHAS HMH(POPMALMOHHO-00pa3oBaTeNibHAs Cpela YHHMBEpPCHTETa, KOTOpas



obecrieynBaeT JOCTYN K y4eOHBIM IJIaHaM, pabOYUM MporpaMMaM AMCLUHUIUIMH (MOIyiei),
MPaKTHUK, K U3AaHISIM dJICKTPOHHBIX OMOIMOTEYHBIX CHCTEM.

CocraBHTean:

Cr. npen. kadenput «BPOHI M) S et - U.N. Anuen/

CornacoBano:

3as. kadenpoii «BPIHIM», K.T.11., nolenT

Hupextop IVMP I'THTY, k.d-M.H., ouent /4 / /M.A. Maromaesa/
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