[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO

7 : s 25

o NI S PETBA HAYKH H BHICIIETO OBPASOBAHHSI POCCHICKOIi ®F/EPALHH
LomxsocTsi S EHCKII TOCY JAPCTBEHHEI HE®TSHON TEXHNYECKHWA YHUBEPCUTET
[arta nognucanus: 24.11.2023 09:44:11

YHUKaNbHbIV MPOrPaMMHbIiA KAIOY: umenn akaaemuka M./, MuiimoHmuKoBa
236bcc35¢296f119d6aafdc22836b21db52dbc07971a86865a5825f9fa4304cc

«YTBEP
[Tepssiit mpopefrop [THTY

= .I'.I'aiipaGexoB

« 92 oq 2021r.

PABOYAS ITPOTPAMMA

JAHCHHILTHHBI

«[Tom3emHast rTHAPOMEXaHHUKA»

HanpaBJlelme MOArOTOBKH

21.03.01 Hedrerazosoe neno

HanpasienHocTs (npoguin)

«DKcruryaTaius 1 06¢ryxuBanne 00beKTOB 100BIYH HEQTHY

Ksanunpuxamus

bakamnasp

Tox Havasa moarotosku - 2020

['po3nsrii — 2021



1. ey 1 32024 AUCHUTINHBI

Heabo npenomaBanust aucuuiuinHbl  «llom3emMHass ruapomMexaHuka» COCTOUT B
O3HAKOMJICHHUH CTYACHTOB C THIPOAMHAMUYECKUMHU TEOPHSIMU OAHO- U MHOTO(a3HOH (MIbTpanuu
KUJKOCTEH U Ta30B B OJIHOPOAHBIX U HEOTHOPOJHBIX MOPUCTHIX U TPEIIMHOBATHIX Cpeaax.

3agayamMu U3ydeHUs IUCLUIUIMHBI SBIISIOTCS: NPEIOKEHHE CTYJEHTaM TaKoro oobema
3HAHUU, KOTOPBII MO3BOJIUT M3y4yaTh MOCIEAYIOIINE TUCHUIUIMHBI; MPHOOPETEHUsI MPAKTUYECKUX
HAaBBIKOB B BBIIIOJIHEHUU PACYETOB B NIPUKJIAIHBIX 33]a4ax.

2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTesibHOI MPOrpaMmbl

JlucuumuimHa OTHOCUTCS K IUCLUILIMHAM 10 BBIOOPY M3 YaCTH MPOPECCHOHATBHOTO ITUKIIA.
Jns u3ydenusi kypca Tpedyercsi 3HAHME O: MOPUCTOCTH, MPOHHUIIAEMOCTH, (PU3UKO-XUMUYECKUX
CBOWCTBA (PJIFOMJIOB U OCHOBHBIX (PU3UYECKUX 3aKOHOB.

B cBolo odepenb, daHHBII Kypc, MOMHUMO CaMOCTOSITEIIBHOTO 3HAYEHUS, SBISETCS
npeAlIecTBYIOIIel JUCIUIUIMHON s KypcoB: «JloOprya raza», «OKCIuTyaralsi Tra3oBBIX
CKBaXuH», «Pa3paboTka W OJKCIUTyaTalsi Ta30BbIX, Ta30KOHACHCATHBIX MECTOPOXKICHUNY,
«KoHTpoIs 1 perynupoBaHue IpoIeccoB U3BICUEHUS HE(PTH U ra3ay.

3. IlepeyeHb NjaHUPyeMbIX Pe3y/JbTATOB 00yUeHUs M0 JUCHHUILIMHE (MOAYJIIO0),
COOTHECEHHbIX C HHIMKATOPAMH JOCTUKEHUS KOMIIEeTeHIUH

Tab6anna 1
Kox mo ®1'OC HNHaukaTopbl JOCTHKEHUS Iliianupyembie pe3yJabTaThl
o0y4yeHMs] 1O JAUCUHHILIHHE
(3YB)
IIpodeccnonabHbIE
IMIK-9 Coocobnocts | IK-9.1-3HaeT MeTOAbl aHAINW3a | 3HATH:
IPOBOJIUTH uHpOpMaIN 1O | BCKPBITHE HE(PTAHBIX IUIACTOB U
NPUKIIaJHbIC HAYYHBIC | TEXHOJIOTHUECKHM IIpolieccaM M | 000pyAOBaHUE 3a00€B CKBAaXKHH,
UCCIICTOBAHMS no | paboTe TEXHHMYECKUX YCTPOMCTB | OCBOGHHE  CKBA)XXMH,  BBI3OB
npobiaemam B He()Tera3oBoil OTpaciu; OpUTOKa  HEPTH,  CIOCOOOB
He(TerasoBoi MK-9.2-ymeeT T1U1aHUPOBATh M | AKCIUTyaTaI[HH CKBaXKUH,
oTpaciu B | IPOBOJUTH HEoOXouMble | GU3NYECKUX IPOIIECCOB
COOTBETCTBUU C | 9KCcTIepuMeHTHI, 00padaThIBaTh, B | MOABEMA MPOAYKIUU u3
BbIOpaHHOW  cepoit | TOM YHCIIEe C HCHOJIb30BAHMEM | CKBAXXMH  Ha  NOBEPXHOCTb,
npodeccuoHaTBHON MIPHUKIITHBIX POTPAMMHBIX | OCHOBHEIE 3aKOHBI
JeSITeIbHOCTH MPOAYKTOB, HWHTEPHPETHPOBAThH | €CTECTBEHHOHAYYHbIX
pe3yabTATHI " JenaTh | TUCIHUILUTHH B
COOTBETCTBYIOIIHE; BHIBOJIBI; npogeccuoHaIbHON
MK-9.3-umeer HABBIKH | JIEATEIbHOCTH, MIPUMEHSITh
UCIOJIb30BATh (GU3UKO- | METO/BI MaTeMaTH4eCKOro
MaTeMaTHYeCKUH ammapaTr Ui | aHau3a W MOJICNIMPOBAHUS,
pereHus pacyeTHO- | TEOPETUYECKOTO u
AHATTUTHYECKUX 3ajad, | SKCIIEPUMEHTAILHOTO
BO3HUKAIOIINX B XOJI€ | UCCIIEZIOBAaHUSI  ITPOMBICIOBOTO
npodeCcCHOHATEHON KOHTPOJISI W PETYIUPOBAHHS
NesITeIbHOCTH. W3BJICUEHUS YTIIEBOJIOPOJIOB Ha
CyIlIe ¥ Ha MOpe.




yMeThb:

HUCIIOJIB30BaTh IMMOJIYYCHHBIC
3HaHHUA B IIp AKTHYCCKOU
JACATCIIBHOCTH HHKCHCPOB B
obnactu HCCICOOBAHHUHN

He(bTSIHbIX CKBaXXHH M IIIaCTOB,
HOATOTOBKE K JKCIUTyaTallid |
OCBOCHHIO HE(PTAHBIX CKBAXKHH,

METOJIOB YBEIIUUCHUS
MPOJTYKTUBHOCTH CKBAXKHH,
TEXHOJIOTHU METO/IOB
ITIOBBIIIICHU A He(bTeOTI[a‘-H/I
IIACTOB npu IPHHSATHU
pereHuit BbIOOpa
paLOHATBHBIX crioco0oB

IKCILTyaTalluy CKBOKHUH TIPU TOM
WIA WHOM METOJIC TMOBBIIICHHS
HeTEOTIaYH.

3HATh:

BCKPBITHE HE(PTSIHBIX TUIACTOB U
o0opynoBaHue 3a00€B CKBa)KUH,
OCBOGHHE  CKBaXXHH,  BBI30B
npuToka  HedTH,  CIOCOOOB
IKCILTyaTaIluu CKBaKHH,
¢busnveckux IPOIIECCOB
o IbemMa MIPOTYKITUT u3
CKBXMH Ha  IMOBEPXHOCTbD,
OCHOBHBIC 3aKOHBI
€CTeCTBEHHOHAYYHBIX
TUCTIUTLTAH B
npodeccuoHambHOM
NESATSIILHOCTH, MIPUMCHSITH
METO/IBI MaTeMaTH4eCKOro
aHaJIM3a W MOJICTUPOBAHUS,
TEOPETUIECKOTO u
AKCIIEPUMEHTAILHOTO
WCCIICIOBAHUS  TIPOMBICIIOBOTO
KOHTPOJISI W PEeryJIHpOBaHUS
W3BJICYCHUS YIJIEBOJOPOJIOB Ha
CyIIIe ¥ Ha MOpe.




4. O0beM AUCHMILVINHBI M BUJBI Y4eOHOH padoThl

Taoauna 2
Bcero Cemectp
Bup yueoHoii padoTnl HacoB/ 3au.ex. 2 3
(01010} 300 (0010 300
KonrtakTHas padora 48/1,33 12/0,33 | 48/1,33 | 12/0,33
B Tom uncne:
Jlexun 16/0,44 4/0,11 | 16/0,44 | 4/0,11
ITpaktuueckue 3anstus (I13) 32/0,88 8/0,22 | 32/0,88 | 8/0,22
JlabopaTopHbie padoTs (JIP)
CamocTosiTeIbHasi pa6oTa (Bcero) 60/1,66 96/2,66 | 60/1,66 | 96/2,66
B Tom uncne:
Pedepar 10/0,28 10/0,28 | 10/0,28 | 10/0,28
U (unu) opyeue 6uovt camocmosmenvHol
pabomul
TeMbl I CaMOCTOSATEIILHOTO U3YYCHUS 40/1,11 66/1,83 | 40/1,11 | 66/1,83
IToaroroBka K J1abopaTopHbIM paboTam 10/0,28 10/0,28
[ToaroToBka K MPakKTHYCCKUM 3aHSTUSIM 10/0,28 10/0,28 | 10/0,28 | 10/0,28
Bua otyueTrHOCTH 3a4. 3ad4. 3ad4. 3a4.
OO0mas TpyroeMKoCTh Yacos 108 108 108 108
JUCIUIIINHBI 3au. en. 3 3 3 3
5 Copep:kanne pa3aejioB JUCHHIJIMHBI
5.1 Pa3aennl IMCUUILIMHBI 1 BUABI 3AaHATHNA
Taoauna 3
Jlekn. | IIpak. | Bcero
Ne 3aH. 3aH. | 4acoB
HaumeHoBaHue pa3aesia TUCHUTLIAHBI
n/n 4achl | 4ackl
O®0 | ODPO | ODPO
1 | ®a3oBbIe COCTOSHUS YTIEBOJOPOIHBIX CHCTEM 2 2
2 |DnemeHTH TEOpUN QUIBTPALIUU 3 8
3 OcobenHocty (GUIBTPALIMU B TPEUIMHOBATHIX U 5 5
TPEIMHOBATO-MIOPUCTHIX MIIACTaX
4 [Ipocreiimme 3aga4ym OAHOMEPHOTO MOTOKA B 5 3
IIOPUCTOU Ccpefie
5 OnHOMEpPHBIH TIOTOK B TPEIIMHOBATHIX U 9 8
TPEIMHOBATO-MIOPUCTHIX MIIACTaX
6 OUIbTPalIMOHHBIN TOTOK XKUAKOCTH CO CBOOOHOM 5 8
MTOBEPXHOCTHIO
7 IInockuii yCTaHOBMBIIMICS HEpPaaUaIbHBIN IOTOK 5 10
YKUJKOCTH WJIM Tra3a B TOPUCTOU CpeJie
5 O6mue nuddepeHnnanbHble ypaBHEHHS TOA3EMHOM 5 2
TUIPOMEXAHUKU




5.2 JIeKMOHHBIE 3aHATHSA

Tabauna 4
Ne HaumenoBaHue pasjaeia
Coaep:xanue pasaesa
n/n AUCHHUILIMHBI
1 2 3
[Ton3zemHass ruapoMexXaHMKa — TEOPETHYECKas OCHOBA
1 |BBenenme pa3paboTKu HEPTSIHBIX, Ta30BBIX M Ta30KOHJCHCATHBIX
MeCTOpOXKAeHU. Baxknelime stansl €€ pa3BUTHSL.
SBnenue ¢wibTpanuu. IIpocreifmme MoOAETM TOPHCTOM
cpenpl. Ilopucrocts u npocBeTHOCTh. DUKTUBHBIA TPYHT U
Iepexo] OT HEro K €CTECTBEHHOMY TpPyHTY. D¢ (eKTUBHBIN
2 DJieMeHTbI TeOpuu JyaMeTp M crnocodbl  ero  ompeneneHus.  CKopocTb
(puabTpanuu ¢mpTpanun. 3akon Japcu. IIponuiaeMocTb mopucToi Cpepl.
Uucno Cnuxrtepa. ['paHuilsl TpUMEHUMOCTH 3akoHa Jlapcu k
sapineHusM  ¢QuibTpauun. Yucno PeitHonbiaca. Dopmyiisl
o01ero 3akoHa (GUILTPALIH.
Ocob6ennoctu puabTpanun B [Kiaccudukanus  TpemmHoBaThix — IiactoB.  [lapamerpsl
3 |TPEIMHOBATHIX H TpemwmHoBatoctu.  IIpoHunaemocts  miacra.  ['panunsl
TPELIHHOBATO-MOPUCTHIX IPUMEHUMOCTH 3akoHa Jlapcu B TpemIMHOBATBIX H
IJIacTax TPEIMHOBATO-IOPUCTBIX MJIACTAX
OpHomepHBIH  (puiIbTpalMOHHBIA OTOK. [loTeHnumaneHOE
JIBUKEHHE. Y paBHEHUE COCTOSHUS KUIKOCTH, ra3a B IOPUCTON
Mpocreiimme 3anaun cpene. Koapdunuentsl 00beMHOM yIpyroctu HKHAKOCTH 1
4 |onnomepHoro noroxa B wiacra. O0mue ﬂHd)q)epeHunaanmve YpaBHEHUSI IPOCTEHIINX
nopHcToii cpee OZIHOMEPHEIX TIOTOKOB IPH HEUHEHHOM 3aKOHE (1)I/IJIpraLII/II/£.
[ToreHunanbHOE JBM)KEHHME OJHOMEPHOM  HECKUMaeMou
KUJKOCTH. IIpe3omeTpuueckas JIUHUSL. N306apsb!.
NupukaropHas JuHUS.
. ITorok ~ OOHOMEPHOM  HEC)KMMAEMOW  JKMAKOCTH B
OaHoMepHBIii OTOK B
nedopMupyeMoM TpermuHoBaToM miaacte. [loTok uaeanbHOrO
5 | TPCIHHOBATEIX 1 rasza B 1e(opMHpPyEMOM TPELIMHOBATOM Iu1acTe. OCOOEHHOCTH
TPEIIHHOBATO-MIOPUCTHIX
1ACTAX (GUIBTPAIMOHHOTO TOTOKA B 1e(hOPMHUPYEMOM TPEUIMTHOBATOM
IUIACTe B YCJIOBUAX HEITMHEHHOr0 3aKOHA (PUIIbTpaIHH.
JMuddepenumanbHoe ypaBHEHHE YCTAHOBUBIIETOCS ABM)KEHUS
PuJILTPAUMOHHBIN MOTOK HEC)KUMAEMOM JKUAKOCTH €O CBOOOJHON MOBEPXHOCTHIO B
6 |KMIKOCTH CO CBOOOXHON IlacTe, HMMEIOIIEM HENpPOHMIIAeMYyI0 MoAouBy. Jlebut u
NMOBEPXHOCTHIO WHAVKATOpHAas JuarpamMma Juisi IOTOKAa JKUAKOCTH  CO
CBOOOJTHOM TTOBEPXHOCTHIO.
IlonsTie o0 MeTone HCCIENOBAaHUSA IUIOCKOIO  IIOTOKA.
@OUIBTPALMOHHBIA IOTOK KUIKOCTH OT HarHeTaTeJIbHOU
CKBAKMHBI K JKCIUIyaTallMOHHOW. Ilnmockuil moTok, eciau B
1oJIyOECKOHEYHOM M KpYTJIOM IUIacTax paclojiokeHa OJHa
Ilnockuii ycraHOBUBLIMIicS | CKBa)KMHA. BiMsHME Ha NPOM3BOJUTENBHOCTh CKBAYKUHBI
v HepaauaJIbHbIN nmoTok| GopMbl BHEIIHEr0 KOHTypa Iulacta. B3aumonelicTBue
JKHIKOCTH WM Tra3a B|CKBRXHUH KoJblleBoH Oartapen. KomudecTBeHHas oOlLeHKa
MOPHUCTOI cpeae s¢dexkra  B3aUMOJEHCTBUS  CKBaXUH. VHTepdepeHuus

ckBaxuH. [Ipsmonuneiinas Oatapest ckBakuH. COBMECTHOE
NeiCTBHE HECKOJIBKUX IKCIUTYaTallMOHHBIX U HAarHETAaTEJIbHbBIX
Oarapeif. =~ BimsnHume  paamyca  CKBaXHMHBI  Ha €€
MIPOU3BOIUTENHHOCTD.




VYpaBHeHue HEpa3phIBHOCTH (crutonTHOCTH)
(GUIBTPALlMOHHOTO TOTOKa B MNPSAMOJIMHEHHOHN JeKapTOBOM
cucteMe koopaunHar. OO6oOmenHas ¢dopma 3akoHa Jlapcw.
YpaBHEHHE  NOTEHUMAJIBHOIO  JIBUXKEHHS. Y PAaBHECHHE
HEpa3pbIBHOCTU (DUIIBTPALMOHHOTO MOTOKA B TPEIIMHOBATO-
MOPUCTOM U TPEIIMHOBATOM IJIacTax.

Ob0mme nuddepeHunaibHbIE
YPaBHEHUS Mo/A3eMHON
THAPOMEXaHUKH

5.3 JIaGopaTopHbIii NPAKTHKYM
(HEe mperyCMOTPEHBI)

5.4 IlpakTHYecKue 3aHATHSA
Tabauna 5

Ne HaumeHoBaHue pa3zjiesia
n/n AUCHHUILJIMHBI

Coaeprxxanue pasiena

DJIEMEHTHI TEOPUH

1 3akon Jlapcu
¢bunpTpanuu
[Ipocrenimue 3agaun . o
[ToTeHumanbHOE IBU)KEHHE OJHOPOIHON HECKUMAEMOM
2 OJIHOMEPHOTO TIOTOKA B
. KUAKOCTU
MIOPUCTOM Cpesie
OpnHoMepHbIN IOTOK B
3 TPEUIMHOBATHIX U IToTOK KMAKOCTH B IUIACTE C HEOAHOPOIHOM
TPEIMHOBATO-IIOPUCTHIX IIPOHUIIAEMOCTHIO
macTax
OuIbTPALMOHHBIN IOTOK . .
. OuIbTpallMOHHBIA OTOK KHUAKOCTU CO CBOOOIHOM
4 SKHUIIKOCTHU CO CBOOOIHOM
MTOBEPXHOCTHIO
MIOBEPXHOCTBIO
QOuUITbTPALIMOHHBIN MOTOK N N
. OuIbTPALIMOHHBIN NOTOK OT HArHETATEJIbHON CKBAXKUHBI K
5 SKHUIIKOCTHU CO CBOOOIHOM o
AKCILTyaTallMOHHON
MOBEPXHOCTBIO
[Inockuii ycTaHOBUBIIUKCS
6 HEpaJAuaJIbHBINA ITOTOK KonunuectBenHas ouenka a¢¢exra B3auMoeCTBUS
KUJKOCTH WIH ra3a B CKBAKUH

IIOPUCTON Cpesie

~own

6 CamocTosiTeJibHAsA padoTa CTY/IEHTOB MO TUCHHIJIHHE
6.1 TembI 171 CAMOCTOSITEILHOTO H3YYCHHUS

JuddepenumanbHble ypaBHEHUS U30TEpMUYECKON (uibTpanuu (GIrouoB B He(QTEra30HOCHBIX
IacTax
OpnHoMepHbIE YCTaHOBUBIIMECS TOTOKH KUAKOCTHU U Ta3a B IOPUCTOM cpenie
[Tnockue ycraHoBuBIINECS (DUIBTPALIMOHHBIE TOTOKU
HeycranoBuBiieecs: ABM)KEHHE YNPYroW KUIKOCTH B yNpyrou (redpopmupyemoil) mopucTOn
cpene
HeycranoBuBiieecs qBuKeHHE ra3a B HOPUCTON cpee
JIBrKeHMe rpaHuLbl pa3/iesia Ipu B3aUMHOM BBITECHEHUH KHUJIKOCTEN U ra3oB
Teopus nByxda3Hoil puabTpali HeCMEIINBAIOIINXCS )KUIKOCTEH
OcHOBBI TeOpHH (HUIBTPALIUU MHOTO(A3HBIX CUCTEM
['unpoauHamMuyeckue MoieiI METOA0B MOBBIIIEHUS HEPTE- U Ta30KOHJEHCATOOTJauH IJ1aCTOB

. OcobenHocTy GUIBTPAIN HEHBIOTOHOBCKON KUKOCTH

. JIBM>KeHUe )KUJIKOCTEH U ra30B B TPEIIMHOBATHIX U TPEIIMHOBATO-TIOPUCTHIX Cpeaax

. MozaenupoBaHre OCHOBHBIX MPOLIECCOB (DPMIBTPALIMU TUIACTOBBIX (IIFOUIOB

. OcHOBHBIE OIpeieeHHs U MOHATHS PUIbTpaLMU KUAKOCTeN U ra3oB. OnbIT U 3akoH Jlapcu
. Maremarnyeckue moaenu ogHodazHoi punabTpanun




15.

16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

217.

OpnHoMepHasi YCTaHOBUBIIASICS (DUIbTpAIHsl HEC)KUMACMOW KUAKOCTH W Ta3a B OJHOPOIAHOMN
MOPUCTOM cpere

OpnHoMepHbIe (PHIBTPAIIMOHHBIC TIOTOKU IO 3aKOHY JapCH HEC)KMMAEeMOH JKUIKOCTH W Ta3a B
HEOJHOPOJIHBIX IIACTaxX

[Tnockue ycTaHOBUBIIUECS (PHIIBTPAIIIOHHBIC TOTOKH

HeycranoBuBLieecs: ABUKEHUE YIIPYTON KUIKOCTH B YIIPYTOM ILJIACTE

[IpubnmxeHHbIe METOIbI PEIICHUS 3a7a4 TEOPUH YIPYTOTro pekuMa

Knaccuueckue Mozenu Teopun (pUIbTpaLUK OJTHOPOJAHOMN KUIKOCTH

[Ipocrerinne yCTaHOBUBIIMECS HAIIOPHBIE TEYEHUS

KauecTtBeHHbIE METOABI TEOPUH HATIOPHBIX TEUECHUI

HecraunonapHoe nBr>KeHUE OJHOPOIHON CKUMAEMOM KUIAKOCTH. JIMHENHHAs Teopust
HecrannonapHoe nBM>KEHHE OJHOPOAHBIX XuAKocTe. Henmnuelinbie 3¢ eKTh
Hexnaccuueckue Moienu JBUKEHUS OJHOPOIHBIX KUIKOCTEH

HepaBHoBecHOCTh mpu (UIBTpALlMU OJHOPOAHBIX >KUAKOCTEH. JIBM)KEHHE B TPEIIMHOBATO-
MOPUCTBIX U CIIOUCTO-HEOTHOPOAHBIX TUIACTAX

OcHOBHBIE NPEJICTABICHUS TEOPUU JABYX(Pa3HOTO TEUEHUS B IOPUCTHIX Cpelax

6.2 YueOHO-MeTOAHYeCKOe o0ecniedeHue AJIsl CAMOCTOSITeIbHOI padoThI

CaunkoBa JI.J]., OcHOBBI 03¢ MHON HETEra30ruIpoOMEeXaHuKU [ DNEeKTPOHHBIN pecypc]: yueOHoe
nocooue / Casunkona JI.J[. - OpenoOypr: OI'Y, 2017. - 176 c. - ISBN 978-5-7410-1687-9 - Pexum
nocryna: http://www.studentlibrary.ru/book/ISBN9785741016879.html

Kapnayxos M.JI., C: CripaBOYHHK HHKEHEpA M0 UCCIIEIOBAHUIO CKBAXHH [ DIEKTPOHHBIN pecypc] /
Kapnayxos M.JL., IIesinkoBa E.M. - M. : Undpa-Unxenepus, 2010. - 432 c. - ISBN 978-5-9729-
0031-2 - Pesxum pocryma: http://www.studentlibrary.ru/book/ISBN9785972900312.html
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11.
12.

13.

14.
15.

16.
17.

7. OneHo4YHbIe CpeacTBa

7.1 Bonipock! K nepBoi py0eskHO# aTTecTaluu
Yro n3yuaer gucuuiuinHa «lloazeMHast riIpoMeXaHuKay.
Korna kem u ObLIO 3aJI05K€HO pa3BUTHE MOI3€MHON THPABIMKH.
Kem Obuin B mepBble MPEANPUHATHI TEOPETUUYECKUE HCCIIEJOBaHUS B 00JIACTH MOJ3EMHOMN
TUIPOMEXAHUKH.
B kakux romax mpounuioro Beka noa3eMHas T’MJIPOMEXAaHHUKA BCTYNMWIIA B HOBBIM IIEPHOJ CBOETO
pa3BUTHSA
Kakoe HOBO€ HalpaBiieHHE Pa3BUBACTCS Ha PsILY C 3aja4aMy TEUEHMS MOI3EMHBIX BOJ
KTo siBIsieTcs OCHOBOMOJIOXKHUKOM HOBOT'O HalpaBJIeHUs ra30He(TAHAs 1MO/13eMHas THAPABIMKA
Korna u xem OblH onrcaHbl BaKHEHIINE UCCIIEJOBaHUSI B 00JaCTH MOA3EMHOM I'MIPOMEXaHUKU
Yro moHUMAIOT oA puiabTpanuei
Kak Ha3pIBatoT camble 0OJIbLINE MYCTOTHI B3aMMOJECHCTBHE KUIKOCTH, CO CTEHKaMU KOTOPBIX
YaCTUYHO BIIUSET HA €€ BIMSHHE

. Kakyro cpeny mpencraBisier coboif TBepoe Teno, COAEpIKaIlue IOpHI, TaKhe Kak IIEeCOK,

MEeCYaHUK, U3BECTHSK
Kakyro cpeny mpencraBisieT co00i TBEpIOTO TeJIa €CIIM BHYTPH HETO BO3HUKIIA TPEITUHBI.

Kax Ha3piBaeTCsi MOJIENIb TOPUCTON CpPEJIbl, MOCTPOCHHAS Ha OCHOBE JIONYILIEHUS], YTO BCE MOPbI
— y3KHe IWINHIPHI, paCHOI0KEHHbIE TAapaJUIETBbHO IPYT IPYTY.

Kax Ha3piBaeTCsi MOZIENIb OPUCTOM Cpebl, TOCTPOECHHAS. HA OCHOBE JOIMYIIEHUS, YTO BCE 3€pHA
MIPE/ICTABJICHBI B BUJIC MHOXECTBA MIApO0OPa3HBIX YaCTHI] OJJUHAKOBOTO TMaMeTpa.

Kaxoit u3 mapameTpoB SBJISIETCS OJTHUM U3 BaXKHEHIINX, XapaKTEPU3YIOIIUM OPUCTYIO CPENY.
Yto Ha3bpIBaeTCA OTHOLIEHHE 00bEMa MOop 7, KO BCeMY JaHHOMY 00beMy OPUCTON CPeJIbl 7 .

B kakux egquHUIaX U3MEPSETCS NOPUCTOCTD.
Kakoli emie napamerp Ciy’)KUT, KpOM€ IOPUCTOCTH, J1JIsl IOPUCTOM CPELBI.


http://www.studentlibrary.ru/book/ISBN9785741016879.html
http://www.studentlibrary.ru/book/ISBN9785972900312.html
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Uto Ha3bIBaETCs OTHOIIEHUE MTPOCBETHOM TUIOMIAIH (TIOMIAAU IPOXOA0B) B HEKOTOPOM CEUCHUHU
MOPHUCTON cpebl Fy Ko Beei mromaam 3Toro cedeHus F.

Uro BeBen Y. Cnuxtep Uisi MOpUCTOr0 (UKTHBHOTO TPYHTA, HMCXONS M3 TPOCTHIX
FEOMETPUUECKUX COOOpaKEHUIA.

Kakoro 3HaueHHs JOCTUTAeT MOPUCTOCTh (PMKTUBHOTO TPYHTA MPHU YKIAJKE MIAPOB O] YTIIOM
a =60

Kakoro 3HaueHHUs TOCTUTACT MOPUCTOCTh (PMKTUBHOTO TPYHTA MPH YKIJIAJKE IIAPOB MO YTIOM
a=90

Kakoro 3HaueHUs TOCTUTACT TPOCBETHOCTH (DMKTHBHOTO TPYHTA MPHU YKIIAJKE IIAPOB MO/ YIIIOM
a =60

Kakoro 3HaueHHs JOCTUTAeT MOPUCTOCTh (PMKTUBHOTO TPYHTA MPHU YKIAJKE MIAPOB O] YIIIOM
a=90

Kak Ha3piBatoT abCONIOTHYIO MOPUCTOCTh U (PUKTUBHYIO MOPUCTOCTh B MPUPOIHBIX WU
HCKYCCTBCHHBIX MaTepHaiax

Kak HaspiBaeTcss nuMerp dacTull (DUKTHUBHOIO TPYHTA, YJOBIIETBOPSIOMIUM CIEAYIOUUM
YCIIOBHUSIM: T€OMETPHUUYECKAs XapaKTePUCTHKA TUIPABITUNICCKOTO COTIPOTHBIICHHUS, OKA3bIBAEMOTO
(UKTHUBHBIM FPYHTOM (PHIIBTPAIIMIOHHOMY ITOTOKY, TOJKHA OBITH TAKOM KaK U B Cllydae peaibHOU
TIOPOJIBIL.

C nmomouIplo Kakoro aHanusa HaxoauTcs 3G (EeKTUBHBIN AuaMeTp 4acTull (UKTUBHOTO TPYHTA,
IIPH KOTOPOM OTIPEACIISETCS TPYIIIOBBIC MIOKA3aTeNIM COCTaBa IPYHTA U MPOIICHTHOE CO/ICP KaHNE
OTJICbHBIX (PpaKIIUK.

UTo cTposT mocie MPOCEUBAHUS TPYHTA Yepe3 CIIeHaTbHBIA HA00p CUT C Pa3IMYHOM II0NIAIBI0
OTBEPCTHUM.

[Tepeuncnure aBa criocoba st BeAuciaeHus 3G (GEKTUBHOTO TuameTpa

UYTo ecTb CBOMCTBO MOPUCTOM CPeJibl MPOITYCKATh Yepe3 ceOst dKUAKOCTb, T'a3 U ra305KUIKOCTHYIO
CMECH I10]] BO3ICHCTBHEM MIPHIIOKEHHOTO Tepenajia JaBICHHS.

Kak HaszpiBaercs oOuuii 3aKkoH GUIBTpALMU B TEX CIy4asx, Korjaa 3akoH Jlapcu He UMeeT CHITy.

Oo0pa3sen aTTecTAMOHHOIO OMJIeTa

N

N

ook w

ATTECTAIIMOHHBIN BUJIET Ne 1
Kakyto cpeny mpencraBiseT coOoi TBeploe TeJo, CoAepXallue MOpbl, TaKHe KakK IeCOK,
MECYaHUK, U3BECTHSIK
Kakyto cpeny npencrasiser co6oil TBep10ro Tena eciid BHYTPU HET0 BO3HUKIM TPELIHHBI.
Kak Ha3pIBaeTCst MOJieb IOPUCTON Cpe/ibl, IOCTPOEHHAs! Ha OCHOBE JIONYIIEHUS, YTO BCE MOPbI
— Y3KH€ IWINHIPHI, PACIOJI0KEHHBIE NApAJUIEIBHO IPYT IPYTY.

7.2 Bonipockl KO BTOPOii py0e:kHOM aTTecTalUH
B kakom Buie BbIpakaeTcs 3aBHUCHUMOCTb MEXIY CKOpPOCTbIO (GWIbTPAMM L U CpenHen
CKOPOCTBIO JBMXKEHUS 10 TPELIMHAM U B TPELIMHOBATOM IIACTE
[To kakoit u3BecTHOM (opMyIsie U3 TUIPOMEXAHUKH OMPEIEISIETCS CPEAHSST CKOPOCTh TEUCHUS
KUJKOCTU MEXAY ABYMS IIJIOCKUMHU HEMOABUKHBIMU NapaJIJIEIbHBIMU CTEHKAMU.
Kak 3anuceiBaetcst popmyia B 0011eM cirydae A MOPUCTOCTH TPEIIMHOBATOrO Tu1acTa M,

Yemy paBHo B cucteMe CU npornmaemocts 1 Jlapcen.

CkobKO (haKTOpPOB BIHSIET HA 00BEM MPOCTPAHCTBA B TPEILIMHOBATOM KOJUIEKTOpE.

Ha urto Bmuser YBCIWMYCHUEC 3C€PCH C MaJCHHUEM IUIACTOBOTO AaBJICHUSA B TPCIIHMHOBATOM
KOJJIEKTODE.

Ha uto Bmmser YBCIUUYCHUC CHKUMAIOIIUX yCI/IJ'II/Iﬁ Ha CKCJICT MPOAYKTHMBHOI'O IlJIaCTa B
TPEIMHOBATOM KOJJIEKTOPE.

Kakx na3sbBaeTcs OIHO U3 ypaBHeHI/II\/'I CUCTEMBI IJId ONPEACICHUSA NEPEMCHHBIX ITapaMETpPOB
HeTH, Ta3a WIM MX CMECH M IapaMeTpoB IUIacta sBisgercs obuee auddepeHantbsHoe
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yYpaBHEHHE ABIIKEHUS CKMMAEMOW KHMJIKOCTH WM Ta3a B YINpyroil cpene (uIbTpalMmOHHOTO
HOTOKA.

Uro BBIpakaeT ypaBHEHHE HEPA3pPBHIBHOCTH B MPEAEIax MOCTOSHHOTO AJIEMEHTAPHOTO 00beMa,
BBIJICTICHHOT'O BHYTPH ITOPUCTON WIIM TPELIMHOBATON CPEIBI.

Kak wmoxer ObITh 3ammcana ¢opmyna st o0beMa IOPOBOrO IPOCTPAHCTBA BHYTPHU
napaJulenenurnesa 7,

CkonpkuMH croco0amMu pacueToB ObUIO HAWJIEHO H3MEHEHHME MAacChl KHAKOCTU BHYTPHU
PAacCMOTPEHHOTO HAIIETO MapauIe/enuIe/a 3a MPOMeKyToK Bpemeru dt

Kakoii 6ykBoii 0003Ha4eHO Macca KUAKOCTU Mapajuiesenunesa.

Yemy paBHa Macca XHIKOCTH, HAKOIICHHAs B apajuiesienumese 3a Bpems dt .

0
Kaxoe YCIOBHUE OOJIZKHO OBITh CO6J'IIO,I[€HO CYMMHPYsT TpHU I3THUX BbIPAKCHUA a—(pl)x)fdt,

X

0 0 .
6_ (,OUy )Zdt y 8_ (,OUZ )Tdt HaxoJd MMOJIHYIO MAaCCy )KUJIKOCTHU, HAKOIVICHHYIO B 3JICMCHTC IIOPUCTOU
y z

cpenbl 3a Bpems Ot mpH yCIOBHH, YTO HMCTOYHUKAMH W CTOKAMH YKHIKOCTH SIBJISIFOTCS
UCKJTFOUUTEIILHO BHEIIHUE I'PAaHU BBIJICJICHHOTO Mapasuieienue/ia.
Uro o6o3HavaeT naHHas cUMBoNMYeckas 3anuchk div(po).

C nmoMomnipI0 KaKoTo orepaTopa MHOT/Aa 3alIMChIBAIOT 3aK0H Japcu, BeIpaxkas grad p.

Kak n3o0paskaercs Kaxk10e KOMILUIEKCHOE YUCIIO Z Ha pUC. 3 N300pakeHHOM Ha ATON TIOCKOCTH.
Urto 3HaYMUT 32/1aTh (HYHKIIUIO KOMIUIEKCHOTO TIEPEMEHHOTO.

Ilox KakuM yIJIOM IIEpECEKarOTCs IBE KPHUBbBIC, U3 KOTOPBIX OJHA MPUHAJICKUT CEMENCTBY
KPHBLIX, ONPENEIIEMBIX YPaBHEHUEM (D(X, y) = (C, a npyrasi CeMEMCTBY KPHUBBIX l//(X, y) =C
Uro o0pa3yroT JBa ceMeiicTBa KPUBBIX B OCHOBHOM TUIOCKOCTH T€YECHHUS.

Kakomy ypaBHEHHE yAOBIETBOPAIOT (DYHKIIUN (D(X, y) Hu I//(X, y).

o’y Oy

+ =0.

PYE: 5)/2

Kax nHazbiBaeTcsi mposiBieHHe B Mpu3ab0HHON 00JacTH MUIacTa, ¢ KOHEYHOM MOIIHOCTHIO TIPU
OTCYTCTBHH DPAJUANBHOTO IMOTOKA MO MPUYHHE, OOYCIOBICHHOW KOHCTPYKIMEW 3a00s WU
¢unbTpa.

K kakoMy THITy OTHOCUTCSI CKBa)XKMHa, €CJIM OHA BCKPBIBAET IJIACT HE HA BCIO MOIIIHOCTh, XOTS U
HMMEET MOJHOCTBIO OTKPBITYIO JIJIs PUTOKA MJIACTOBOM KUJIKOCTH TOBEPXHOCT.

K kakoMy THIly OTHOCUTCSI CKBa)KHA, €CJIM OHA JIOBEJIEHA JI0 MJIacTa, HO COOOIIAeTCs C MIacToOM
TOJIBKO Y€pe3 OTBEPCTHUS B KOJIOHHE TPYO, B IEMEHTHOM KOJIBIIC WJIM B CIICIMAIBHOM (DUITBTPE.
Yem xapaktepusyercst Kod(h(GUIMEHT HECOBEPIIEHCTBA CKBAKUHBI

OT KaKoro mokasaTesisi 3aBUCUT KOI(P(GUIIMEHT COBEPIIICHCTBA, €CJIM CKBAXKMHA HECOBEPIIIECHHA
10 CTEIEHU BCKPBITHSA IJIaCTa U KaK OH OIPEIEISAETCS

Ot 4yero emie 3aBUCUT KOI(PPUIIMEHT COBEPIICHCTBA CKBAKUHBI, €CJIM TJIACT BCKPHIBACTCS MPHU
MOMOIIH CTPENAIOMUX MephopaTOpOB — MyNEBIX, OECIyNEeBbIX (KYMYISITUBHBIX) U T.I1.

Kakoli BennurnHoO# MHOT1a MOJIb3YIOTCS MPU pacyeTe 1eOUTOB HECOBEPIICHHBIX CKBAXKHH.

Kak Ha3bpiBaeTcs paanyc Takoil BOOOpa)kaeMoOW COBEPIIEHHO CKBaXXHMHBI, KOTOpasi, ACUCTBYS B
YCJIOBHSIX HECOBEPIIICHHOW CKBa)KWHBI, 1aBajia ObI TOT )K€ JIEOUT, UTO U 3TA MOCICTHSIS.

Kak M0OXHO omnpeienuTh Ae0UT HECOBEPIIEHHON CKBAKHHBI.

Kakoii BeTMYnHON MOKET YUYUTHIBATHCA BIUSHUE HECOBEPILICHCTBA CKBAXXMHBI HA MPUTOK K HEU
KUJKOCTHU TIPH CYIIECTBOBAHUM 3aKOHa QuibTpanuu 3akoHa Jlapcu.

Kax Ha3pIBaeTCsi HCKYCCTBEHHOE 00pa30BaHUE U PaCIIUPEHUE TPEIINH B TTOpOaxX Mpu3abonHON
00JacTH myTeM CO37JaHHsl MOBBIIICHHBIX JaBJICHUHN )KUIKOCTH, HATHETAEMON B CKBaXHUHY.

UTo HarHETar0T BMECTE C KHUAKOCTHIO JUIsl TOTO YTOOBI TPEITWHBI B TIOPOJIE HE CMBIKAJIUCH TTOCIIE
MaJICHNUS JaBJICHHUS] HACHETAEMOIO B IIJIACT YEPE3 CKBAXKUHY.

Kaxoit mpoTsHKeHHOCTH OOBIYHO JOCTUTAIOT TPEIIHMHBI, 00pa3yIomuecs Mpu pa3phiBe TIIaCTa.

Kak Ha3eiBaeTcs YCJIOBUA OJId JaHHOI'O YPaBHCHUA
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Yro mokazaiu pe3ysbTaThl 3KCIIEPUMEHTANBHBIX uccieaoBanuii /I.A. D¢dpoca onmyOIuKoBaHHbIE
B 1960 r (cBsA3aHHBIEC ¢ TAa3UPOBAHHOM KHIKOCTHIO).

Korzna mnosyuaercssi TeueHHE OJHOTO poOJAd, KaK MOKAa3aJId pe3yJbTaThl SKCIEPUMEHTAIBHBIX
uccienoBanuii J[.A. Ddpoca.

Korna nonywaercs TeueHue BTOPOro poja, Kak IOKa3alM pe3yiabTaTbl dKCIEPUMEHTAIbHBIX
uccienoBanuii J[.A. Ddpoca.

YeM MOXHO OOBSICHUTH Oonbliue (a3oBble MPOHHLIAEMOCTH IS cMeced, 4eM (a30BbIe
MPOHUIIAEMOCTH AJIs1 Ta3UPOBAHHOM KUAKOCTH.

YeMy COOTBETCTBYIOT (pa30Bble MPOHHULIAEMOCTH Ta3MPOBAHHOW >KUAKOCTH, €CIH BBIYHCIATDH
¢dazoBble MPOHUIIAEMOCTH, UCXO/S U3 TOT0, YTO B ciay4dae cMecH (a3bl 3aHUMAIOT Pa3IUyHbIC
HOpHI, a NMpH (QUWIBTPALUU CONPOBOXKIAIOIINXCA C BBIJCICHHEM ra3a U3 pacTBOpa BO MHOTHX
opax OJHOBPEMEHHO MPHUCYTCTBYET KHUJIKOCTh U MYy3bIPHKU Ta3a, TO MPU HACBIIICHHOCTH S
osn3Koi 1.

UYTO MOXHO CYMTATh TOJIBKO MPH (PUIBTPALIMU CMECH, T.€. €CIIU Ta3 HE BhIAEISAETCS U3 pPacTBopa,
a BOJIUTCS U3 BHE.

Kakoii 6e3pazmepHoOil BeTMYMHON MOKHO MPEACTaBUTh pacrpesesieHue ga3 B mopax.

Kakoro Buzia pe3ynbTaThl Jaliu MPOMBICIOBBIE HCCIEAOBAHUS ONPEEICHUs CPEAHEIIIACTOBON
GbyHKIHIH.

K xaxoii ynknuu 6mmska cpennennactosas Gpyaxmus W (S).

B kakmx CIydasix IMPUMCHHMBI [ABYXHIAPaAMCTPHYCCKUC 3aBUCHUMOCTU TIIPpH OIPCACICHUN
MMPpOHUIACMOCTHU AJIA cbas raSHpOBaHHOﬁ KHNIKOCTH.

OO0pa3zen aTTecTAllMOHHOTO OUJIETA

=

BOoNOoO TR WN

0.
. Hucio Petinonsaca.
12.
13.
14,
15.
16.
17.
18.

ATTECTAIIMOHHBIN BUJIET Ne 1
Uewm xapakTepusyeTcs K03 PUIMEHT HECOBEPIICHCTBA CKBAYKHHBI
Ot Kakoro nokxasaress 3aBUCUT KO3((QHULHUEHT COBEPIICHCTBA, €CJIM CKBaXXMHA HECOBEPIICHHA
10 CTENEHHU BCKPBITHUS IUIACTA U KaK OH ONPEIeIIIeTcs
Ot yero erie 3aBUCUT KOA(UIMEHT COBEPLICHCTBA CKBAKUHBI, €CIIH IJIaCT BCKPBIBACTCS MpPU
MOMOIIH CTPENIAIOMUX epdhopaTOpOB — MyJEBbIX, OECIYNEBbIX (KYMYJISATUBHBIX) U T.II.

7.3 Bonpocsl k 3a4eTy
[TonzeMHast ruzpoMexaHuKa — TEOpEeTHYecKass OCHOBa pa3pabOTKM HE(TSHBIX, T'a30BBIX U
Tra30KOHJEHCATHBIX MECTOPOKIACHUM.
Baxneiimue sTansl pa3BUTHS OA3EMHON TMAPOMEXaHUKH.
SBnenue punpTpanuu.
IIpocreiilre MOAEIN MIOPUCTON CPEBI.
ITopucTOCTh M TPOCBETHOCTS.
@DUKTUBHBIN IPYHT U NIEPEXOJL OT HETO K €CTECTBEHHOMY I'PYHTY.
D¢ heKTUBHBIN TMaAMETP U CIIOCOOBI €T0 ONPECIICHHUS.
CkopocTtb punbrpanuu. 3akon lapcu.
[Tponunaemocts nopuctoit cpeasl. Yucio Cauxrepa.
['paHu1IbI MPUMEHUMOCTH 3aKOHa Jlapc K SBICHUSAM (QHIBTPAIIUH.

®Dopmynsl 00111er0 3aK0Ha QUIBTPAIUH.

Knaccudukanus TpenmHoBaThIX 11acToB. [lapaMeTpsl TPEIMHOBATOCTH.

IIpoHunaeMocCTsb iacra.

['panunbl TPUMEHUMOCTH 3aKOHA [[apcy B TPEIIMHOBATHIX M TPEIIMHOBATO-MOPHUCTHIX IIACTAX
OnHOMepHBIN (UIBTPAITMOHHBIN MOTOK.

ITorennuanbHOE ABMKEHUE.

YpaBHEHHE COCTOAHUS KUJIKOCTH, I'a3a B IOPUCTOU Cpele.
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. Koapunmentsr 06beMHON yIPYrocTH KUIKOCTH H IJIacTa.
20.

Ob6mue nuddepeHuanbHble ypaBHEHUS IPOCTEUITNX OJHOMEPHBIX MOTOKOB MPU HETUHEHHOM
3aKOHE (PUITBTPALIUY.

[ToTeHuManbHOE NBUKEHUE OJHOMEPHOM HECHKUMAEMOM KUIKOCTH.

[Tre30MeTpuyecKast TMHUS, HHIUKATOPHAS JTUHUS U U300aphl.

[ToTok 0IHOMEPHOI HEC)KUMAEMOM KUAKOCTU B A€POPMUPYEMOM TPEIIUHOBATOM ILIACTE.
[Torox ueansHOro ra3a B Ae(pOopMUPYEMOM TPEIIMHOBATOM ILIACTE.

OcoOeHHOCTH PUIBTPAILIIOHHOTO MTOTOKA B 1e(hOPMUPYEMOM TPELIMHOBATOM ILJIACTE B YCIOBUSIX
HEJIMHEHHOTO 3aKOHA (PHIIBTPAIUH.

HMuddepenunansHoe ypaBHEHHE YCTAaHOBHUBIIETOCS JABM)KEHUS HECKUMAEMOW >KUIKOCTH CO
CBOOOTHOW TOBEPXHOCTHIO B TJIACTE, HMEIOIIEM HEIPOHHUIIAEMYIO TOOIIBY.

Jebut u MHAUKATOpHAs Juarpamma Jiisi OTOKa KUIKOCTH CO CBOOOIHOM MOBEPXHOCTHIO.
[TonsiTve 0 METO/E HMCCIIEI0BAHUS TNIOCKOTO ITOTOKA.

@uUIbTPALMOHHBIN OTOK KUJIKOCTA OT HATHETATEJIbHON CKBAXKUHBI K SKCILTyaTallAOHHOM.
[Tnockuii MOTOK, €y B MOTYyOECKOHEYHOM U KPYTJIOM IUIACTaX PacHojI0kKeHa OJJHa CKBAKMHA.
Bnusinue Ha Mpou3BOIUTENBHOCTh CKBAKHHBI ()OPMBI BHELITHETO KOHTYpA IJ1acTa.
B3aumoneiicTBue CKkBaXXUH KOJBIIEBOM OaTapeu.

KonnuectBenHas ouenka ¢ exra B3auMOJCHCTBHS CKBAKHH.

HuTepdepeHius CKBaxuH.

[TpssmonuHEeiHas OaTapest CKBaXKUH.

CoBMecTHOE JIefCTBHE HECKOIBKUX 3KCILTyaTallHOHHBIX U HarHETAaTEIbHBIX OaTapei.

BnusHue paguyca CKBaKHMHBI Ha €€ POU3BOJIUTEIbHOCTD.

VYpaBHEeHUE HEpPa3pbHIBHOCTH (CIUIOMIHOCTH) (QHIBTPAIMIOHHOTO IOTOKAa B TIPSIMOJIHMHEHHON
JIEKapTOBOM CUCTEME KOOPIMHAT.

O6o6mennas hopma 3akona Jlapcu.

VYpaBHEHUE TOTEHIIMATBHOTO JABUKEHUSI.

VYpaBHeHUE HEpa3phHIBHOCTH (WIBTPALMOHHOTO TOTOKA B  TPEIIMHOBATO-TIOPUCTOM U
TPELIMHOBATOM ILJIACTaX.

Oo0pasen Ousera mo 3auery

MHHHUCTEPCTBO HAYKHU 1 BBICIIEI'O ObPA3OBAHIA POCCI/IIﬁCISOﬁ OEJIEPAIINN
I'POBHEHCKHNU I'OCYJAPCTBEHHbLIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET

nMeHu akaaemuka M.Jl. MuumoHIIMKoBa

Nuctutyr__Hedrr mraza  mpoduiib « IKCIuTyaTanus u 00CiyXuBaHue 00beKTOB T100BIUN
He(TH» CEMECTp

1. Bazxgeilnme 3Tanbl pa3BUTHS IIOJ3EMHO I'TIIPOMEXAHIIKH
2. I'paHNIIET DPUMEHIMOCTH 3aK0Ha JlapcH K gBIeHNIM (IUTETPAITHIT
3. IToTOoK OomHOMEpPHOII HeCKIIMAaeMOIl KITKOCTI B qedopMIPYEeMOM TPEeIIHHOBATOM
iacre
YTBepXKIar:

« » 201 1. 3ae. kaghedpoii




7.4 Texymuii KOHTPOJIb
Oo0pa3zen 3apanus

Omnpenenenue kodpdunuenta Hapcu

Koaddunment Jlapcu crienyer onpeaenuTs Ui YCIOBUN JTaMHUHAPHOTO M TYPOYIEHTHOTO
PEKUMOB (PUIBTpPALIMKU TEYEHMs KUIKOCTH MO CTBOJIYy CKBaXXUH, BXOISIIUX B KOJBIEBYIO
Oarapero. CMeHa pexuMa JBUKCHHSI )KUIKOCTH HACTYIAST MPH KPUTHIECKOM 3HAUYCHUHU YHUCIIA
Peitnonbca, paBaom 2320.

Jns naMUHApHOrO NBWKEHHUS KUAKOCTU COOTBETCTBEHHO 4YMCIO PelHonbACca MeEHbIe
kputrueckoro 3sHaucHus (Re<2320), koaddunuent Japcu mpu sToM onpezensiercs mo GopmyJie
Ilyazeitnsa (1):

64

Arp— (1)
rae Re wncno PeitHonbaca, onpeneneHHoe o cienyroiei hopmyse (2).
v-p-d
Re = — 2

r71e V — cKopocTh (GuibTparmy paBHas 25-107 m/c, p — mI0THOCTS KHUAKOCTH paBHas 850 Kkr/m?,
d — BHYTpEHHHUH TUAMETP HACOCHO-KOMIPECCOPHBIX TPYO 63 MM, L — THHAMHYCCKHIA
KO3 (HUIIUEHT BA3KOCTH YKHJIKOCTH 4- 102 u-cex/M?.



Omnuncanue nokasareiien u KPUTCPUECB OLICHUBAHUA KOMHeTeHHI/Iﬁ Ha Pa3/IMYHbIX 3TallaX UX (bOpMHpOBaHI/ISI, OIIMCaHHMC IIKaJIbl OICHUBAaHM .

Tabdauua 6
ILTAHIDYeMLIE DesVILTATE 0CEOCHHs Kpurepun ouenuBanusi pe3yjabTaToB 00y4eHHUsI HaunMeHoBaHHe
py KOMI;[e"l)“IeH " MeHee 41 0aJJ10B 41-60 6a10B 61-80 6a1710B 81-100 6ay10B OIIEHOYHOI'0
o (Hey10BJICTBOPHUTEJIbHO)/(YA0BICTBOPUTEIBHO) (xopo1uo) (oTJIM4HO) cpeacTBa

ITK-9. CriocoOHOCTh POBOIUTE MPHUKIIATHBIC HAYYHBIC UCCIICIOBAHMS 110 TIpoOieMaM HeTera30BOM OTpaciii B COOTBETCTBHH C BEIOpaHHOU cepoit
poheCCUOHATILHOM JIeATEIILHOCTH

3HaTh: METOIbI aHATIM3a WH(OpPMAITHH CdopmupoBaHHbIE, ChopMupoBaHHbIE
II0 TEXHOJIOTMYECKUM IIpoleccaM u dparmMeHTapHbIe HO COJepIKaIue PMHD
N Henousnbie 3HaHus CUCTEMATHUYECKHE
paboTe TEXHMYECKHX YCTPOHCTB B 3HaHUA OTJeNbHBIC TIPOOEITBI R
He(Tera3oBoi OTpaciy. 3HAHUS
YMmerb: 1uiaHupoBaTh U MPOBOJUTH
HE00XO0IUMBIE OKCIEPUMEHTHI,
066 CdopmupoBanHbIie, C
padaTtelBaTh, B TOM 4YHCIE C dbopMHUpOBaHHBIC
dparMeHTapHbIE HO coJepiKalue
HCIIOJIE30BAaHUEM MIPUKIIATHBIX Hemnousnble 3HaHus CHUCTEMATHUYCCKUE
3HaHUs OTACIbHBIC HpO6€J‘IBI
IIPOrPaMMHBIX IIPOAYKTOB, SHAHS 3HaHUA
HHTEPIPETUPOBATE  PE3YIbTaThl U
JIeJIaTh COOTBETCTBYIOIINE; BLIBOEI.
Baajerb: HaBbIKAMHU HCIOJIB30BATH
(bu3UKO-MaTeMaTHYECKUN ammapar CdopmupoBaHHbIe, ChopMupoBaHHEIE
JUISt peLeHus pac4eTHO- dparmeHTapHbIe HO coJiepiKamue pMHP
Hemnousnnble 3HaHus CHUCTEMaTHYECKUE
AHAIIUTUYECKUX 3aJady, BO3HUKAIOIIUX 3HaHUs OTACIBHEIC npoGenH SHAHIS
B X0J1e npodecCuoOHATBHOM 3HAHUS

JCATCIIBHOCTH.

3agaHus s
KOHTPOJIBHOU
paboThI, TECTOBBIE
3a/1aHUS, TEMBI
pedeparos,
OMJICTBI




8. OcobennocTu peaau3anv JTMCHMIVIMHBI AJ1 HHBAJIU/I0B U JIMIl ¢ OrPAaHUYICHHBIMHU
BO3MOKHOCTAAMH 3/10POBbS

JU1s OCYIIECTBIEHUS MPOLEAYpP TEKYILEro KOHTPOJI YCIIEBAEMOCTH U MPOMEXKYTOUHOH
aTTeCTallud OOYYaIOIIMXCS CO3/JaHbl (POHABI OLIEHOYHBIX CPEACTB, AANTUPOBAHHBIC IS
MHBINJOB U JIMI C OTPAHUYEHHBIMH BO3MOYKHOCTSIMM 3/I0pPOBbSI M IO3BOJISIOIINE OLEHUTH
JOCTIDKEHHE MMH 3allJTAHUPOBAHHBIX B OCHOBHOM 00pa30BaTeNbHOW NMpOrpaMMe pe3yJbTaToB
0o0y4yeHHs U ypOBEHb C(POPMUPOBAHHOCTH BCEX KOMIIETEHIIMMH, 3as1BIIEHHBIX B 00pa3oBaTeIbHON
nporpamme. Dopma MpoBeACHHS ~TEKyIIed aTTecTaldd Uil CTYACHTOB-WHBAIHJIOB
YCTaHABJIMBACTCS C YYETOM HWHAMBUIYAIBHBIX IICUXO(U3HUECKHUX 0coOeHHOcTel (ycTHO,
NUCHbMEHHO Ha Oymare, MUCBMEHHO Ha KOMIbIOTEpe, B (opMme TecTHpoBaHus U T.1.). llpum
TECTUPOBAHUU Ul CIA00BUAALIMX CTYIEHTOB MCIIOJB3YIOTCS (OHIbI OLEHOYHBIX CPEICTB C
yKpynHeHHbIM mpudrom. Ha 5Sk3amMeH mnpuriamaercs —CONPOBOXAAIOUINHA, KOTOPBIN
obecreynBaeT TEXHUYECKOE CONPOBOXKICHHE CTyAEHTy. Ilpu HeoOXoauMocTH CTyIEHTY-
WHBAINY MPEIOCTABISACTCS JOMOJHUTEIHHOE BpeMs ISl TIOATOTOBKU OTBETA Ha SK3aMeHe (Miu
3ayere). OOydarougyecs C OrpaHMYEHHBIMM BO3MOXHOCTSIMM 370pOBbS M OOydaromuecs
MHBINIBl O0ECIICUYMBAIOTCS TEYAaTHBIMH M 3JEKTPOHHBIMH OOpa3oBaTENbHBIMH pecypcaMu
(mporpammbl, ydeOHBIE TIOCOOMSI MJIE CAMOCTOATEIbHOW paboTel W T.J.) B (opmax,
aIaTHPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbS U BOCIIPHUSTUS HHPOPMALIUH:

1) JUIs UHBAJIMOB U JIUIL C OFPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710POBBS 110 3PEHUIO:

- VISl cJIenlbIX: 33/1aHUS Ui BBIIIOJHEHUS HAa CEMHHApPAX M TMPAKTHUYECKUX 3aHITHSIX
oopmisiroTest penbedHO-ToueuHbIM pudTOM bpailis uau B Buae 31€KTPOHHOTO JTOKYMEHTA,
JOCTYITHOTO C TIOMOIIBIO KOMITBIOTEPA CO CIIEIHATU3NPOBAHHBIM ITPOrPAMMHBEIM 00eCTIeYeHHEM
IUIS CJIEIBIX, TM0O0 3aUUTHIBAIOTCS ACCUCTEHTOM; IMCbMEHHBIE 331aHNUs BBIIIOJIHAIOTCS Ha Oymare
penbedHO-TOYeUHbIM mpudToM bpaiing wuiam Ha KOMOBIOTEpE CO CHEIHAIH3UPOBAHHBIM
IIPOrpaMMHBIM 00€CIIeueHUEM JUIs CIEMBIX JIMOO0 HaIMKTOBBIBAIOTCS ACCUCTEHTY; 00ydaroUIuMes
JUIL BBITMIOJIHEHUS 33JaHUS TPU HEOOXOAWMOCTH NPEIAOCTABISAETCS KOMIUIEKT MHChMEHHBIX
IpUHAJISKHOCTEN 1 Oymara Juist micbMa pelibe(HO-TOYeUHbIM HIpupTOM bpaiins, koMnbroTep co
CTENUAIM3UPOBAHHBIM IPOTPAMMHBIM O0ECTICYCHHEM IS CIICTIBIX;

- A8 caa0oBUAALIMX: 00eCreynBaeTCss HHANBUAYAIbHOE PABHOMEPHOE OCBELICHHE HE
meHee 300 rokc; oOOywaromuMMmcsl JUIsl  BBINOJHEHUS 33JaHusd 0OpU  HE0OXOJUMOCTHU
MIPEJOCTABIIAETCS YBEIMUMBAIOILEE YCTPOMCTBO; BO3MOXKHO TaK)Ke€ MCIIOJIb30BaHHE COOCTBEHHBIX
YBEIIMYUBAIONINX YCTPONCTB; 3aAaHUS ISl BBITOJHEHUS 33aJaHU OQOPMIISIOTCS YBEINYCHHBIM
mpudpTOM;

2) JUTSE THBAJTMOB ¥ JIUII C OTPAaHNYEHHBIMU BO3MOKHOCTSIMH 37I0POBBS MO CJYXY:

- NI TJIYXUX U caadocablammx: o0ecrneunBaeTcs Hajludue 3BYKOYCHUIIMBAOLICH
ammaparypbl ~ KOJUIGKTMUBHOTO  TIOJNB30BaHUS, TPU  HEOOXOAMMOCTH  OOydJarommMmcs
NPEJOCTaBIAETCS  3BYKOYCHJIMBAIOIIAs  ammapaTypa  MHIMBHUIYaJIbHOTO  IOJb30BAHUS;
MIPEOCTABIISIOTCS YCIYTH CYyp/IOTIEPEBOTINKA;

- IJIsl CJENOIVIyXHX JIOMYCKaeTcs NPUCYTCTBHE aCCUCTEHTA, OKAa3bIBAIOIIEro YCIYIH
TU(IOCYpIOTIEPEBOIUNKA (TOMUMO TPEOOBAHHMIA, BBITIOIHIEMBIX COOTBETCTBEHHO JUISI CIIETIBIX H

TIIyXHX);

3) JUISL JIAL C TSOKEJIBIMH HapYyIIEHUSIMU PEYH, TIIYXUX, Ca0OoCbIIIANX JEKIHUH U
CEeMHUHAapBbI, IPOBOJIUMBIE B YCTHOH (opme, MPOBOAATCS B MUCbMEHHOMN (hopMe;

4) JUTSL MHBAJIUIOB U JIUI] C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 3710POBbSI, HMEKOIIUX

HAPYUIEHHUS ONMOPHO-IBUIaTEeJbHOIO anmnapara:

- A JMLO €  HApYWCHUSAMU  OIOPHO-ABHUIATCJIBHOIO  almapara, HapYIWCHUSIMU
JBUTATEIBHBIX (YHKIUI BEPXHUX KOHEUHOCTEW WM OTCYTCTBHEM BEPXHUX KOHEUHOCTEM:
IMUCBbMCHHBIC 3aJaHNs BBITIOJHAKOTCA Ha KOMIIBIOTEPE CO CIICHHUAIIM3UPOBAHHBIM ITPOTPaMMHBIM
o0ecrieueHrneM UITH HAJAUKTOBBIBAIOTCS ACCUCTEHTY; BBIMIOJIHEHUE 3a/1aHUM (TECTOB, KOHTPOJIbHBIX
paboT), MpOBOAMMBIE B TUCEMEHHON (hopMe, TPOBOISATCS B YCTHOM (hopMe ITyTeM ompoca, Oece bl
¢ 00y4arommcs.



9 YyeOHO-MeTOIMYecKOe U HHPOPMALIMOHHOE 00ecniedeHUe THCIUTIMHbI

. CaBunkoBa JI.JI., OcHOBBI MOA3eMHON HE(PTEra30rupOMEeXaHuKH [DIEKTPOHHBIA pecypc]:
yuebHoe mocobue / Casunkosa JI.JI. - OpenOypr: OI'Y, 2017. - 176 c. - ISBN 978-5-7410-
1687-9 - Pexxum mocryma: http://www.studentlibrary.ru/book/ISBN9785741016879.html
. KapnayxoB M.JI., C: CnpaBouHUK HHXEHEpa MO HCCICAOBAHUIO CKBAXKUH [DIEKTPOHHBIN
pecypc] / Kapuayxos M.JL., [TessakoBa E.M. - M. : Undpa-Umxenepus, 2010. - 432 c. - ISBN
978-5-9729-0031-2 - Pexum JOCTyTA!
http://www.studentlibrary.ru/book/ISBN9785972900312.html
. Hedts 1 ra3 [Dnexrponnslii pecypc] / - M. : ['opnas kuura, 2013. - 272 c. - ISBN 0236-1493-
2013-48 - Pexxum noctyna: http://www.studentlibrary.ru/book/GK-0236-1493-2013-48.html
[TonomapeBa I'.A. VYrueBogoponsl HepTH U ra3a. DUBNKO-XMMHYECKHE CBOWCTBA
[DnekTpoHHbIil pecypc]: yueOHOoe mocobue/ IlonomapeBa I'.A.— DIJIEKTPOH. TEKCTOBBIC
nannbie.— OpenOypr: OpenOyprckuii rocynapcrsennslii yausepeutet, 9bC ACB, 2016.—
99 ¢.— Pexum nocryna: http://www.iprbookshop.ru/61419.html.— 3BC «IPRbooks»
[TerpakoB [[.I'. Pa3paboTka He(TSIHBIX U ra30BBIX MECTOPOXKICHHI [DIEeKTPOHHBIN pecypc:

yuebnuk/ IlerpakoB JI.I'., MapmamoB J[.B., Makciotun A.B.— DIeKTpoH. TEKCTOBBIE
nanHble.— CI16.: HaunoHnanbHbI MUHEpaJIbHO-ChIPbEBOW yHUBEpCUTET «I opHbIi», 2016.—
526 c.— Pexum moctyna: http://www.iprbookshop.ru/71703.html.

. JIusunues I1.H. Pa3paboTka HeTsIHBIX MECTOpOXACHUN [DIEKTPOHHBIA pecypc|: yueOHoe

nocobue. Kypce nekuwuit/ Jlusunnes I1.H., CuzoB B.d.— DnekTpoH. TEKCTOBbIE TaHHbIC.—
CraBpomnonb: CeBepo-KaBkaszckuil ¢enepanbubiii ynusepcurer, 2014.— 132 c.— Pexum
nocryna: http://www.iprbookshop.ru/63127.html.

. JanunoB A.A., ABTOMaTH3UpPOBAaHHBIC Ta30paACHpPECIUTEIbHbIC CTAHIMHU [DJIEKTPOHHBIN

pecypc] / HaumunoB A.A. - CII6. : XUMU3AAT, 2017. - 544 c. Pexum poctyna:
http://www.studentlibrary.ru/book/ISBN9785938083059.html.

HpI/IMGHCHI/IG IMOBEPXHOCTHO-aKTUBHBIX BCIIECTB B mponeccax IIOATOTOBKU u

TpaHCTIOPTUPOBKHU HeTH [DneKTpoHHbIHN pecypc]: MmoHorpadus/ H.}O. bamkupuesa [u ap.].—
DNeKTpOH. TeKCTOBbIe NaHHble.— Kazanb: KazaHCkuii HaIlMOHANBHBIN HCCIIEN0BATEIbCKUI
TE€XHOJIOTHYECKHUI YHUBEPCUTET, 2016.— 168 c— Pexum JI0CTyTa:
http://www.iprbookshop.ru/62245.html.

10. MaTepl/IaJII)HO-TeXHI/[‘-IeCKOG odecneuyenue AUCHHUIIINHBbI «Iloa3zemHuas
THAPOMEXAHUKA)

Jlnis mpoBeieHust ISKIUH MOJIb3YIOTCS [UIaKaTaMu, MakeTaMH (JefcTByroIas MOJeNb -
(doHTaHHas apMaTypa, CTAaHOK-Kayajika) 1 000pyAOBaHHUS.

TexHuueckue cpeacrBa OOY4YEHHST — COCPEAOTOYEHbI B JlabopaTopusix Kadeapsl
«BPOHI'M» (1126. 2-26 u 2-30).

B naGopaTtopuu conepkarcs 3J1€KTPOHHBIE BEPCUU JIEKIIMH METOANYECKUX YKa3aHUN K
BBITTOJIHEHHUIO MPAKTHYECKUX 3aJaHUH.
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