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IHACIIOPT

®OHJIA OIIEHOYHBIX CPEJCTB 110 YYEFHOU JJUCIIUILJINHE

«lloozemuas 2uopomexanuxay

(HauMeHOBaHUE TUCITUTIIINHBI)

Kona xonTponupyemoii HaumenoBanue
Ne KonTponupyemsle pas3iensl (TEMbI)
KOMIIETEHIINH OLICHOYHOT'O
/11 IUCIAIUINHBI
(nnu ee yacTH) cpencTBa
1 Beenenue [1K-1 OO6cyxaenue
2 |DnemMeHThI TeopuH (pUIbTpaIu I1K-1, TIK-2, T1K-11 O6cyxaeHne
Oco0eHHOCTH (PUIIBTPALIUH B
b pail OO6cyxnenue
3 |TpemmHOBaTHIX U TpemuHoBaTo-nopucthix | [IK-1, ITK-2, TTK-11
bauu-onpoc
racTax
[Ipocreiimne 3a1a4n OJTHOMEPHOTO TOTOKA O6cyxnenue
4 [P HIC SANATH ORHOMEp TK-1, IK-2, TIK-11 YA
B IIOPUCTOU Cpeie biu-omnpoc
OnHOMEpPHBIN MTOTOK B TPEIIMHOBATHIX U Ob6cyxnenue
5 | ATOMEp pett TK-1, TIK-2, TIK-11 YA
TPEIIMHOBATO-TIOPHUCTHIX MJIACTAX bami-omnpoc
@uIbTPALMOHHBIN OTOK )KUJIKOCTH CO
6 pait 8 TK-1, TIK-2, TIK-11 O6cyskenue
CBOOOTHON TOBEPXHOCTHIO
[Lnockuit YCTaHOBUBILHICS
7 |HepaguanbHbId MOTOK *)uakoctu win razal [IK-1, [IK-2, TTK-11 O6cyxnenue
B MOPUCTOM CcpeJie
O6mwme muddepeHIaIbHbIC ABHEHMUS O6cyxnenue
8 mwe A peperu P TK-1, IK-2, TIK-11 YA
M0JI36MHOU THJIPOMEXaHUKHU brun-onpoc
HNEPEYEHDb OLIEHOYHBIX CPEJCTB
Ne | HammeHoBaHHe KparTkast xapakTepucTHKA IIpencrasienne
0/ | OUEHOYHOro OLIEHOYHOT0 CPeJCTBA OLIEHOYHOI0 CPeCTBA
cpeacTBa B (hoH/Ie
1 | bauy-onpoc CpenctBo KOHTPOJISI YCBOCHHUS y4eOHOTO Bormpocsr mo Temam /
MaTtcpualia TCMbI, pa3aciia Wi pa3aciioB pasaciiam
AUCHHUITIINHBI, OPraHN30BaHHOC KaK JUCTUITIIINHBI

y4eOHOE 3aHATHE B BHJIIC cOOeCeIOBaHMUS
npernoaaBarens ¢ 00yJatonMUCS

2 | Obcyacoenue
coobuenue

[IpoaykT camocTosATENHHOM paboThI CTYACHTA,
MPEICTABISIONINN COO0H MyOJIUYHOE BRICTYILICHHUE
[To pemenuto onpeneneHHON yae0HO- TPAKTUIECKOH,
y4eOHO-HCCIIeA0BATEIbCKON NIIM HAYYHON TEMBI

TeMbI TOKIIag0B,
COOOIIEHUI
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BOIIPOCHI JIJIS1 BJIULI-OITPOCA

[TogzemHast ruzpoMexaHuka — TEOPETHYECKas OCHOBAa pa3pabOTKU HE(PTAHBIX, I'a30BbIX U
ra30KOH/IEHCATHBIX MECTOPOXKICHUH.

Baxxneliue 3tanbl pa3BUTHS MOA3€MHON THIPOMEXAHUKH.

SBnenue GpuIbTpaAIHH.

[Ipocreliline MoieId MOPUCTOU CPEIBI.

ITopucTocTh U IPOCBETHOCTS.

QDUKTUBHBIN IPYHT U NIEPEXOJ OT HETO K €CTECTBEHHOMY TPYHTY.

D¢ deKkTuBHBIN AMAMETP U CIIOCOOBI €T0 OIpeIeICHUSI.

Cxkopocts punpTparuu. 3akoH Jlapcu.

[Iponunaemocts nopucroii cpeasl. Yucno Cnuxrepa.

. 'panu1el mpuMeHUMOCTH 3aKoHa Jlapcu K siBieHusIM GUiIbTpaluu.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Yucno Pelinoibaca.

®dopmyibl 001IeTO 3aKOHA (PHITBTpALIUH.

Knaccudukanus TpemuHOBaThIX 1acToB. [lapaMeTpsl TpeIMHOBATOCTH.

[IponuaemocTs 1acra.

['panuiipl mpuMeHUMOCTH 3aK0HA Jlapcu B TPEIIMHOBATHIX U TPEIIMHOBATO-IIOPUCTHIX IIACTAX
OmxHOMEpHBIN (PHITBTPAITMOHHBIN ITOTOK.

[TorennumanbHOE IBUKEHUE.

YpaBHEHUE COCTOAHUS KUJIKOCTH, T'a3a B IOPUCTOU CpeIE.

Koaddumments: 00beMHON yIIPYTOCTH KHUIKOCTH U TJIACTA.

O6mue nuddepeHuanbHble ypaBHEHUS IPOCTEUITNX OJTHOMEPHBIX MOTOKOB MPU HETMHEHHOM
3aKOHE (PUIIBTPALIH.

[ToTeHManbHOE ABUKEHUE OJTHOMEPHON HECKUMAEMOU )KUAKOCTH.

[Tbe30MeTprueckas THHUS, UHIUKATOPHAS JIMHUS U N300aphl.

[ToToK OTHOMEPHOI HEC)KUMAEMOM KUJIKOCTH B Ie(hOPMUPYEMOM TPEIIIMHOBATOM IJIACTE.
[ToTok uaeanbHOrO ra3a B 1ehOpMUPYEMOM TPEIIMHOBATOM ILIACTE.

OcobeHHocTH  (UIBTPAIIMOHHOTO IOTOKa B JePOPMHUPYEMOM TPEIIMHOBATOM IIJIACTE B
YCIIOBUSIX HETMHEHHOTO 3aKOHA (DUIBTPAIUH.

JuddepenunansHoe ypaBHEHHE YCTaHOBUBIIETOCS ABM)KEHUS HEC)KUMAEMOW >KUIKOCTH CO
CcBOOOIHOI MOBEPXHOCTHIO B TIACTE, UMEIOIIEM HEMTPOHUIIAEMYIO MTOIOIIIBY.

Jebut u MHIUKATOpHAs [uarpamma Jiisi OTOKa >KUIKOCTH CO CBOOOIHOM MOBEPXHOCTHIO.
[TonsTHe 0 MeTOIE UccIeA0BaHUS MIJIOCKOTO MOTOKA.

@uiIbTPALMOHHBIN OTOK KUJIKOCTH OT HATHETATEJIbHON CKBAXKMHBI K SKCIUTyaTallMOHHOM.
[Tnockwii MOTOK, €ciy B MOJTyOECKOHEYHOM U KPYTJIOM IUTacTaxX pacrojiosKeHa OJJHA CKBAKHMHA.
BnusiHue Ha poU3BOAUTENBHOCTH CKBAXUHBI (DOPMBI BHEILIHETO KOHTYpa IJIacTa.
B3aumoseiicTBue CKBaXXUH KOJIBIIEBOM OaTapeu.

KonunuectBenHas ouenka s¢dexra B3auMoIeHCTBUS CKBaYKUH.

WnTepdepeniys cKBaxKuH.

[IpssmonuHEeitHAs OaTapest CKBaYKHH.

CoBMecTHOE JIeiCTBIE HECKOIBKUX IKCILTYaTallMOHHBIX M HATHETATEIbHBIX OaTapei.

BnusHne paguyca CKBaKHHBI Ha €€ MIPOU3BOIUTEIbHOCTD.

YpaBHeHHE HEPA3PHIBHOCTU (CILIOMIHOCTH) (QHUIBTPAIIMOHHOTO IOTOKA B MPSMOJIWHEHHOM
JIEKApTOBOM CUCTEME KOOPINHAT.

O6o6mennas ¢popma 3akona Jlapcu.

YpaBHEHHE NOTEHIUAIBHOTO JBUKEHUS.

YpaBHeHHE HEPa3phIBHOCTH (PWIBTPAIIMOHHOTO TOTOKA B TPEIIMHOBATO-TIOPUCTOM H
TPEIIMHOBATOM ILJIACTaX.

Kpurepun oueHku 3HAHUM CTy/IeHTA HA 3a4eTe



OuneHka «3a4TEHO0» - BBICTABIISIETCS CTYIEHTY, €CIIM OH TBEPJO 3HAET MaTepuall, IpaMOTHO
U IO CYLIECTBY U3JIaraeT €ro, yMeeT MPUMEHSTh MOJIyYeHHbIC 3HAHUS HA MPAKTUKE, HO JIOMYCKAET B
OTBETE WJIHA B PELICHHM 33Ja4 HEKOTOPbIE HETOUYHOCTH, KOTOPBIE MOXET YCTPAaHUTh C ITOMOIIbIO
JIOTIOJIHUTEIBHBIX BOIIPOCOB MPEIOAaBaTENs

OueHka «He 3a4YTEHO» - BBICTABIIETCS CTYICHTY, KOTOPbIA He 3HAeT OoJiblieil yacTtu
OCHOBHOTO COJIepXKaHHUS Y4eOHON mporpamMmbl IUCIHHIUIAHBL, JOMYCKAaeT TrpyOble OIIUOKH B
(bopMynTUpOBKaX OCHOBHBIX MOHATHI AMCHUIUIMHBI U HE YMEET UCIIOJIb30BaTh MOJyYCHHbIEC 3HAHUS
MIPU PELLICHNUU TUIIOBBIX MPAKTUUECKUX 3a/1a4.

YcneBaeMoCTh CTYACHTOB 10 Y4eOHOMY KypCy HE3aBUCHUMO OT €ro oOIIell TpyA0eMKOCTH B
TEYCHHE CEMECTpa OLICHUBAETCs MakcuMaibHO B 100 6asioB U BKIIIOYACT:

MmeKywui KOHmMpOAb YCIEBAEMOCTH, KOTOPBIM MpPEANoaraeT OLEHKY aKTUBHOCTH
ayJIUTOPHOM pabOTHI CTy/IEHTAa B TCUCHHE CEMECTpa: cava J1a00paTOPHBIX U MPAKTHUECKUX padoT;

PpYyoedicHblil KOHMPOJIb, KOTOPBIA TIPOBOIUTCS M0 MaTepuajgaM MPOHJACHHBIX TeM, MOJYJICH B
BUJIC KOHTPOJBHBIX padoT B mepuoy 1-oif u 2-0if arTecranuii;

camocmosamenvHylo pabomy cmyoewma, KOTOpas OCYILECTBISETCS B BHUAE HaNHCaHUE
pedepaToB, BHIIOTHEHUS 1a00PATOPHBIX M MPAKTUYECKUX PAOOT M UX 3aIIUTHI.

HToroBeiii KOHTPOJIHL OCyIIeCTBISIETCS B (popme 3adeTa. Bompocs! aiisa 3auera nmpuBeICHBI B
paznene 7.3.

B Teuenne yueOHOro cemecTpa MNPOBOIATCA JBE aTTECTAallMUd, BO BpeMs KOTOPBIX
HOJBOJIATCSI MTOTH JIEATEIBHOCTH CTYIEHTOB B OajsIbHOW CHCTEME 10 BCEM BHAAM KOHTPOJIS:
TEKYIUA U PyOEKHBI KOHTPOJb, CaMOCTOSATENIbHas padoTa M TOcemaeMocTh. Pacnpenenenue
0aJJIOB MO BUAAM CEMECTPOBBIX OTYETHOCTEH OCYIIECTBISIETCS B COOTBETCTBUM ¢ Tabmuieh 1. BPC
ITHTY 2014.

bannel, mojydeHHBIE CTYJEHTOM IO BceM (opMaM KOHTPOJIS B TEUYEHHE CEMecTpa,
CYMMHPYIOTCSI U TIpU HAOOpe HMKEMEPEUUCICHHOTO KOJMYecTBa OajyloB CTYACHT MOJydaeT
«aBTOMATUYECKM» UTOTOBYIO OLIEHKY IO 1IKane coryiacHo Tabiuue 2. BPC ITHTY 2014.

Js npakTUYecKuX 3aHATHH

DJeMeHTBI TeOpUN GUIIBTPALIUU

[Ipocreiimume 3aga4u OAHOMEPHOI'O ITIOTOKA B IIOPUCTOM Cpene

OpnHOMEpHBIN IOTOK B TPEIIMHOBATHIX U TPEIIMHOBATO-IIOPUCTHIX IIACTAX
OUIBTPAMOHHBIN MOTOK XKHUIKOCTH CO CBOOOIHON MOBEPXHOCTHIO
OuIbTPAIMOHHBIN TOTOK KUJIKOCTH CO CBOOOTHOM MOBEPXHOCTHIO

[Imockuii yCTaHOBUBIIUICSA HEPAAUAIbHBIA ITIOTOK KUAKOCTH WIX ra3a B [IOPUCTOU

cpene

S e

OO0pa3sen aTTecTallMOHHOTO OUJIeTa
[TepBas pyOexkHas aTTecTams
10 JUCHUITIIMHE ((HOIISCMHaH THAPOMCXaHUKAY
buier Ne 1



10.

Kakass Hayka m3yuaeT nBMKeHHE He(TH, BOIBI, Ta3a M UX CMECEH uepe3 TOpHBbIC MOPOJIbI,
MMEIOIIIEE MTYCTOTHI, OJTHA U3 KOTOPHIX HAa3bIBAIOT MTOPAMH, IPYTUE TPEIINHAMHU

K xakomy nepuony pa3BUTHs UCTOPUU MOA3EMHONW T'MAPOMEXAHUKU (TMIPOMEXAHUKH) MOYXHO
OTHECTH TIPOOJIEMbI BBHITECHEHUs HE(TH BOJOHW M Ta30M U3 IUIacTa B CKBAXKUHBI, MpodiieMa
JIBUKCHHSI Ta3UPOBAHHOW HEPTH B TMOPUCTOM cpere, crenuduueckue 3aaadu pa3MerieHUs
HEe(TSHBIX W Ta30BbIX CKBOXHH — 3TH M HM TMOAOOHBIE 3adadud COOCTBEHHO HE(DTSIHOM
[IOA3EMHOM THIPOMEXAHUKU.

Kak Ha3piBaeTCs ABMIKEHHE B MOPUCTOM W TPEUIMHOBATOM Cpele, €CIU KUAKOCTH U Ta3bl
JBUXKYTCS B TIPOAYKTHUBHBIX IJIACTaX B MENbYAWIIUX KaHANaX, 00pa30BaHHBIX, MO0 CHCTEMOM
COOONIAIONTUXCS APYT C APYroM TOp MEXIy 3€pHAMH TOPHOW MOpOABI, OO TpEermHaMHu B
CKeJIeTE IJIOTHOIO IIeCUaHNKa, U3BECTHIKA U T.J1.7

K kakomMy MOAEIMpPOBAHHUIO MOXKHO OTHECTH, €CIH TPENAIOaraeTcs HCIOJIb30BaHUE IIEIOT0
pAna 3aBUCUMOCTEH, IMO3BOJSIONIMX B TOM WM WHOW MEpPE OTOXKECTBUTh MATEMATUYECKYIO
MOJICJIb C PeTbHBIMH (PU3UUECKHMU CPEIaMU U MPOIIECCaMHU.

Uro BeBen Y. Cnuxtep s TMOPUCTOTO (PUKTUBHOTO TPYHTA, HCXOAS U3 MPOCTBIX
TEOMETPUUECKHX COOOpaKECHUH.

K kaxomy crioco0y BerancieHus d,p OTHOCUTCS JaHHBIN METOJ, €CITH MPUMEHSIETCS IS pacdyeTa

(opwmyna criextyrowero Buna ; Zi:?idf .
nf

Kak na3Bana 6e3pa3mepHas BenuumnHa Sl, koTopast Buepsbie BBeeHa akai. JI.C. JleiitbeH3oHOM,

ucrosnp3yemasi B Gopmyse g7 — d%é’L = f(m) TpY QUIbTPalMK B PUKTHBHOM IPYHTE (QyHKIHEH
MOPUCTOCTH.

OdeHb BaKHO YCTAaHOBUTH HE TOJBKO KadeCTBEHHBIE, HO M KOJWYECCTBEHHBIC MPH3HAKH
NpPUMEHUMOCTH 3akoHa J[lapcu K siBieHMsIM ¢uibTpauud. KTo BHEepBbIe YCTAaHOBMI TakKou
KOJINYECTBEHHBIN TIPU3HAK.

Yeii OmBIT ¢ MONEPEMEHHO YTOJLIAIOIIMMUCS M YTOHYAIOUIMMHUCA TPYOKaMU U psA APYrHX
OKCIEPUMEHTOB CBHIIECTEIBCTBYIOT B IIOJIb3Y TOTO, YTO IPH HapymeHuH 3akoHa J[lapcu
JTAMUHAPHOCTh TEUCHHSI B IIOPUCTOM Cpefie COXpaHSIETCs.

Kak Ha3piBaeTcs (opmyiia, KOTOpBIE JTydllleé BCEro OINUCHIBAIOT ITOCTEIICHHBIA TEPEXOa OT
3akoHa Jlapcu K HeJIMHEHHOMY 3aKOHY (HIBTpAllMd M IOcleayromas (uibTpanus Io

HEJIMHEMHOMY 3aKOHY TaKOro BUJa Ap = Av+ Bv?.
AL

OTBETHI Ha BOIIPOCHI

CryneHr rp. -

O.1.0. pPOCIHCH CTyIEHTa

Jlata mpoBeeHUs aTTECTAlUU « _ » 201 r.

[IpenonaBarens

®.1.0.

Bamnel 3a aTTecTanuo « »

POCIINCE MpeniogaBaTelIsd

Kputepuu oueHku (8 pavxax mexywet ammecmayui)



Peznamenmom BPC ITHTY npedycmompeno 15 6annos 3a mexkywyro ammecmayuro.
Kpumepuu oyenxu paszpabomansvi, ucxoos usz pazoenenus o6annos: 10 odannos 3a oceoenue
meopemu4eckux 60npoco8 OUCYUNIUHbL, 5 OANL08 — 3a 8bINOIHEHUE NPAKMUYECKUX 3a0aHUL.

KpuTtepuu olleHKH 0TBETOB HAa TeOpeTHYECKHE BONPOCHI:

- 0 6annoe evicmagnaemca CmyoeHmy, eciu OaH HenojHblli omeem, MPEICTABISIONUNA COOOU
PA3pPO3HCHHLIC 3HAHUA TI0 TEMC BOIpoCa C CYICCTBCHHBIMHA OH_II/I6KaMI/I B OIPCACIICHUAX.
[IpucyTcTBYIOT (parMEeHTApHOCTb, HEJIOTUYHOCTh H3JI0KEeHUs. CTyIeHT He OCO3HaeT CBS3b
JaHHOI'O MOHATUSA, TCOPHUHU, ABJICHUA C APYTUMU OGBCKT&MI/I JUCHUITIIUHBI. OTCYTCTByIOT BBIBO/JbI,
KOHKpCTU3alusd ©W JOKa3aTCJIIbHOCTL H3JIOKCHUA. Peun HETpaMOTHas. I[OHOJIHI/ITGJIBHBIC u
YTOUYHAIOMUC BOIIPOCHI IMPETIoAaBaTC/IA HC NPHUBOAAT K KOPPCKIHUU OTBCTA CTYACHTA HC TOJILKO Ha
IIOCTAaBJICHHBINM BOIPOC, HO U Ha JAPYIHE BOIPOCHI TUCLHUILINHBI.

- 1-2 6annoe evicmaensaemcsa cmyoeHmy, eciu OaH HeOOCMAMOYHO NOIHGIU U HEeOOCMAMOUHO
paseeprymuiti omeem. Jloruka v Mociae10BaTeIbHOCTh U3JI0KEHUS UMEIOT HapylleHus. JlonynieHsl
OIIMOKHU B PaCKpPBITUU MOHATHH, ynoTpedieHuu TepMHUHOB. CTYAEHT HE CIOCOOEH CaMOCTOSTENbHO
BBIJICINTh CYIIECTBEHHbIE M HECYIECTBCHHbIC MPU3HAKA W MPUYMHHO-CIECJACTBEHHBIE CBS3H.
Cmyoenm modrcem KOHKpemusuposams 00600ujeHHbvle 3Hanus, 00Ka3as Ha NpUMepax ux OCHOBHble
HOJIOJCEHUS TOJILKO € NOMOWbI0 npenooasamens. Peuesoe ogopmienue mpebyem nonpagok,
KOppeKyuu.

- 3-4 o6annoe evicmasnaemca CmyoeHmy, eciu O0aH NOJHbLL, HO  HeOOCMAmoO4HO
nOCIe008amenbHblli Omeem Ha NOCMABIEeHHbl 60npoc, HO TIPU 3TOM MOKa3aHO YMEHHE BbIACITUTH
CYILIECTBEHHbIE M HECYILIECTBEHHBIE MPU3HAKU U MPUUYMHHO- CJIEICTBEHHBIE CBsA3H. OTBET JIOTUYEH
U U3JI0KEH B TepMHUHaX HaykKu. Moeym Ovims donyujensvt -2 owubku 6 onpedeneHuu OCHOBHbIX
HOHAMUL, KOMOpble CMyOeHm 3ampyOHAEMCs UCNPAGUMb CAMOCMOAMENbHO.

- 5-66annoe evicmasnaemca cmyoeHmy, eciu OaH NOJHGIU, PA3GEPHYMbIL Oomeem Ha
IIOCTaBIICHHBIN BOIIPOC, TIIOKa3aHO YMCHHUC BbBIACIWUTL CYHICCTBCHHBIC W HCCYHICCTBCHHBIC
IPU3HAKU, IPUUUHHO- CJIEICTBEHHBIE CBsI3U. OTBET YETKO CTPYKTYPHPOBAH, JIOTUUEH, U3JI0KEH B
TepMUHAX HaykH. OOHAKO OONyujeHvl He3HauumenbHble OUWUOKU UTU HeO0Yembl, UCNPABIEeHHbIe
CMYOEeHMOM € NOMOUBIO KHABOOSUUX» BONPOCO8 NPENOOABAMEI.

- 7-8 6annoeé evicmasnsiemcsa cmyoeHmy, eciau OaH NOJHbIU, pPA36EePHYMbl Omeem Ha
MOCTaBJICHHBIA BOIIPOC, OO0KA3AMENbHO PACKPbIMbl OCHOBHbIE NOJNONCEHUs. meMbl; B OTBETE
MIPOCJIEKUBAETCSL YeTKas CTPYKTypa, JIOTHYEcKasl IMOCJIeN0BaTebHOCTh, OTPa)Kaollasi CYIIHOCTh
pacKpbIBa€MbIX MOHATUH, TEOPUM, SIBJICHUI. OTBET M3JI0KEH JTUTEPATYPHBIM SI3BIKOM B TEPMHHAX
HaYKU. B omeeme donyweHnwvl Hedouembl, UCHPABIEHHbIE CIYOEHMOM C HOMOWbIO NPEeNnooasamelis

- 9 bannoe evicmasnaemca cnmyoeHmy, eciu OaH NOJIHbLU, PA36ePHYmMblil Omeem Ha OCTaBICHHBIN
BOTIPOC, IMOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HAHUU 00 OOBEKTE, MOKA3aTEIbHO PACKPHITHI
OCHOBHBIC TIOJIO)KEHHUSI TEMBI; B OTBETE€ IIPOCICKUBACTCS UETKas CTPYKTypa, JOTHYecKas
MOCIIEA0BATEIHPHOCTh, OTPAXKAOIASI CYIIIHOCTh PACKPHIBAEMBIX MTOHATHIA, TEOPUH, SIBICHUNA. SHaHUe
06 o0bvexkme OeMOHCMpUpyemcs Ha ¢HoHe NOHUMAHUSL €20 6 cucmeme OAHHOU HAVKU U
Mmedxncoucyuniunapuoix césazetl. OTBET U3IIOKEH JIMTEPATYPHBIM S3bIKOM B TEPMHUHAX HayKu. Mozym
Obimb  donywjeHvl  Heoouemvl 6  OnpeoeieHuu  NOHAMUL,  UCHPAGIEHHble  CIYOEHMOM
CamocmosmenvbHo 8 npoyecce omeemd.

- 10 6annoe evicmaensaemca cmyoeHmy, eciu OaH NOJHbLU, PA3GEPHYMbLL omeem Ha
MOCTABIICHHBIM  BOMPOC, T[IOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HaHWK 00 oOBekre,
MPOSIBIISIONIASCS B CBOOOAHOM OTEPUPOBAHUU TMOHSITHSIMH, YMEHHH BBIICIUTH CYHICCTBEHHBIE U



HECYIIIECTBEHHbIE €ro MPU3HAKH, MPUYUHHO-CIEICTBEHHbIE CBS3U. 3HaHHE 00 OoOBeKTe
JIeMOHCTpHUpYETCss Ha (OHE MOHMMAHMS €r0 B CUCTEME JAaHHON HAyKH W MEKIUCHUIITMHAPHBIX
cBsazeil. OTBeT GopMynupyeTcss B TEPMHUHAX HAYKH, W3JI0XKEH JUTEPATypHBIM SI3bIKOM, JIOTHYEH,
JOKa3aTeNeH, 0eMOHCMpUpYem agmopcKyio HO3UYUI0 Cmyoenma.

bannwvt 3a memy 6v18600amcea Kax cpeoHull 6ai1 O 3a0AHHBIM CIYOEHNY 60NPOCAM, HE CHUMAsA
KOJIUu4ecmeo «HAGOOAWUX) U Y OYHAIOUWUX 60NPOCOG.

Bbannwt 3a meKyuiyro ammecmauuro 6bl80OAMCA KAK cpe()mu? oann no ecem memanm.

6TeMbl 111 CAMOCTOSATETBHOTO U3YYEHU S

1. Jluddepennmansubie ypaBHEHUS U30TEPMHUIECKON GUiIbTpanuu GIrouI0B B He()TEra30HOCHBIX

miacTax

OpnHoMepHbIE YCTaHOBUBIIMECS MOTOKH JKUIKOCTH U T'a3a B OPHUCTOH cpefie

[Tnockue ycraHoBUBIINECS GUIBTPAITMOHHBIE IOTOKH

HeycraHnoBuBIeecss NBM)KCHHE YIPYToM >KHAKOCTH B YIpyrou (medopMupyeMoil) mopucton

cpene

HeycranoBuBIieecs: IBUKEHUE Ta3a B TOPUCTOM cpejie

JIBr>KeHUEe rpaHUIlbl pa3/iesa Mpyu B3aMMHOM BBITECHEHUU KUAKOCTEHN U Ta30B

Teopus nByxdazHoi GrIbTpaliii HECMEITUBAIOITUXCS )KHIKOCTEH

OcHOBBI TeOpHH (HUIBTPALIUU MHOTO(A3HBIX CUCTEM

9. T'mapoauHaMHUYeCKHE MOJENIHU METOIOB MOBBIIICHNS He(Te- U ra30KOHIEHCATOOT/AauH IJIaCTOB

10. OcobeHHOCTH GUIBTPAIIN HEHBIOTOHOBCKOM KUIKOCTH

11. /IBr>keHuUE )KUJKOCTEN U Ta30B B TPEIIMHOBATHIX U TPEIIMHOBATO-ITOPUCTHIX CpeIax

12. MogenvupoBaHre OCHOBHBIX MPOIECCOB (PHIBTPAIMU MIACTOBBIX (DITIOUIOB

13. OcHOBHBIE OTIpeCICHHS ¥ TIOHITHS QUIBTPAINH KUIKOCTEH 1 ra3oB. OnbIT 1 3akoH Jlapcu

14. MaTtemaTnueckue MOAETH OAHO(pa3HON QUIbTpALUU

15. OgHOoMepHasi ycTaHOBMBIIAsICS (DUIbTpAIs HEC)KUMAEMOW JKUJIKOCTH M Ta3a B OJHOPOJIHOU
IIOPUCTOU Cpene

16. OqHOMEpHBIE (PUIBTPAIMOHHBIE MTOTOKK MO 3aKOHY JapCH HEC)KUMaeMOHW JKHIKOCTH W raza B
HEOJHOPOJIHBIX IJIaCTax

17. TInockue ycTaHOBHBIIHMECS (DUITBTPAITMOHHBIC TTOTOKH

18. HeycTaHnoBuBIIEECS ABUKEHUE YIIPYTOW KUIKOCTU B YIIPYTOM ILIACTE

19. ITpubavkeHHbIE METOIBI PEIICHUS 3aa9 TEOPUH YIIPYTOTO PEKUMa

20. Knaccuueckue Mozienu Teopuu (GUiIbTpau OJHOPOAHOM KUAKOCTH

21. Ilpocreiiiirie ycTaHOBUBIIMECS HAMIOPHBIEC TEUECHUS

22. KayecTBEHHbIE METOAbI TEOPUH HAIIOPHBIX TEYEHUN

23. HectanmoHapHO€ JIBM>KEHUE OJHOPOIHON C)KUMAEMOM KUJIKOCTH. JIMHEHHast Teopust

24. HectaunoHapHOE IBWXKEHHE OJTHOPOJHBIX kHUIKocTel. Hemmnelinbie 23 exTs

25. Heknaccuueckue MOJIENIH IBUAKEHUSI OTHOPOAHBIX KUJIKOCTEH

26. HepaBHOBECHOCTh TpH (PUIBTPALIMM OJHOPOIHBIX JKUAKOCTEH. JIBM)KEHHE B TPEIIMHOBATO-
MOPHUCTBIX U CIIOUCTO-HEOTHOPOIHBIX IIACTaxX

27. OCHOBHBIE MPEACTABICHUS TEOPUH IBYX(PA3HOTO TEUCHHSI B IIOPUCTHIX CpPellax

Eal

AN

Y4eOHO-MeTOAUYECKOE 0OOecTIedeH e /ISl CAMOCTOATEIbHOMH padoThI

1. Casunkosa JI.JI., OCHOBBI MOA3eMHON HEe(TETra30THIAPOMEXaHUKHU [DNEKTPOHHBIN pecypc]:
yaebnoe nmocooue / Capunkosa JI.JI. - OpenOypr: OI'Y, 2017. - 176 c. - ISBN 978-5-7410-
1687-9 - Pexxum nocryma: http://www.studentlibrary.ru/book/ISBN9785741016879.html

2. KapnayxoB M.JI., C: CnpaBOYHUK HHKEHEpA MO UCCICTOBAHHUIO CKBAXUH [DIJIEKTPOHHBIN
pecype] / KapnayxoB M.JL., IIbsukoBa E.M. - M. : Undpa-Umxenepus, 2010. - 432 c. -
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ISBN 978-5-9729-0031-2 - Pexum JoCTyna:
http://www.studentlibrary.ru/book/ISBN9785972900312.html

Bonpocs! k nepBoii pyoe:kHOM aTTecTANMA

Yro uzyuaer qucuumnza «llogzemMuas ruapomMexaHuka.

Korma keM u Ob110 3aJ105)KEHO pa3BUTHE MTOA3EMHOM THIPABIUKH.

Kem Obut B miepBBIC MPEANPUHSATHI TEOPETHUECKHUE HCCICIOBAHUS B 00JACTH MOA3EMHOM
TUJIPOMEXAHUKH.

B kakux rogax mpouuioro Beka moja3eMHas TMIPOMEXaHUKa BCTYMHIIA B HOBBIA MEPHUO]] CBOETO
pa3BUTHS

Kakoe HOBO€ HampaBiieHHE pa3BUBAETCA HA PSAY € 3a/layaMy TEYEHUS TOA3EMHBIX BOJT

Kto sBisieTcss OCHOBOTOJIO)KHMKOM HOBOTO HAmpaBJICHWs Ta30HEDTsSHAs TOA3EMHas
TUAPABIINKA

Korma w xem ObUIM ONHMCAaHBI BaXKHEHIINME MCCIENOBaHUS B 00JacTH IIOA3EMHON
TUAPOMEXAHUKHU

Yro moHuMaroT noj GpuiabTpanuei

Kak HazpIBatoT caMbie OOJBIINE MYyCTOTHI B3aUMOJICHCTBUE KHUIKOCTH, CO CTEHKAMH KOTOPBIX
YaCTUYHO BIHUSCT Ha ¢€ BIIMSIHIC

Kakyro cpemy mpencraBisieT coOO¥ TBEpIOE TENO, COJEpKAIIMe MOPBI, TaKHMe KaK MECOK,
TIECYaHUK, H3BECTHIK

Kakyro cpeny npencrasisier co060it TBEpOTO Tela €CIM BHYTPH HETO BOSHUKIIA TPEIUHBIL.

Kaxk Ha3piBaeTcs MOAeb MOPUCTON CPEbl, MOCTPOCHHAS! HA OCHOBE JOMYIIEHUS, YTO BCE MOPHI
— y3KH€ [WIAH]IPHI, PACMOI0KEHHBIE MMapalieNIbHO APYT IPYTY.

Kaxk Ha3piBaeTCa MO/€JIb TOPUCTOM CpeJibl, TOCTPOCHHAS HA OCHOBE JOMYIIEHUS, YTO BCE 3€pHA
MIPEJICTaBJICHBI B BUIE MHOXKECTBA MIAPOOOPA3HBIX YACTHUI] OJJUHAKOBOTO TUAMETPA.

Kaxkoii n3 mapaMeTpoB SIBJSIETCS OTHUM U3 BOKHEUIIHNX, XapaKTEPHUIYIOIINM MOPUCTYIO CPEY.
Uro Ha3bIBAacTCS OTHOIIEHHE 00BEMa IIOP 7, KO BCEMY JaHHOMY 00bEMY ITOPUCTOM CPEeabl 7 .

B kakux enuHuLIax U3MEPSAETCS MOPUCTOCTD.

Kaxkoii eiie mapameTp CIIy’KUT, KpOME MOPUCTOCTH, JJIsI TOPUCTOM CPEIbI.

Uto Ha3pIBaeTCsi OTHOIICHHE MPOCBETHOM Momaan (IUIOMEAau MPOXOJ0B) B HEKOTOPOM
CEYEHUH MOopUCTOM cpenabl Fy ko Bcel miomaam 3Toro ceueHus F.

Uro BeBen Y. Cnuxtep s TMOPUCTOTO (PUKTUBHOTO TPYHTA, HCXOAS U3 MPOCTBIX
TEOMETPUUECKHX COOOpaKECHUH.

Kaxkoro 3HaueHusi JOCTUraeT MOPUCTOCTh (PUKTHUBHOTO TPYHTA MPH YKIIAJKE IIAPOB MO YTIOM
a =60

Kaxkoro 3HaueHusi JOCTUraeT MOPUCTOCTh (PUKTHUBHOTO TPYHTA MPH YKIIAJIKE IIAPOB MO YTIOM
a=90

Kakoro 3HadeHHsI ITOCTHTaeT MPOCBETHOCTh (DUKTHBHOTO TPYHTA MPHU YKIAJKE MIAPOB O]
yriom o = 60

Kakoro 3HaueHus: 10CTUraeT MOpUcTOCTh (PMKTUBHOIO TPYHTA MPHU YKIIAJKE IIapOB MOJ yIJIOM
a=90

Kak Ha3piBatoT abCOMIOTHYIO MOPHUCTOCTh M (PUKTUBHYIO MOPUCTOCTh B MPUPOIHBIX WU
MCKYCCTBEHHBIX MaTepHasiax

Kak HazpiBaeTcst AuMeTp dYacTull (PUKTUBHOTO TPYHTA, YIOBJIETBOPSIOUIMM CIEIYIOIIUM
YCIIOBHSIM: TEOMETPUYECKASI XapAaKTEPUCTHUKA TUIPABIMYECKOTO COMPOTUBIICHUS, OKa3bIBAEMOTO
(UKTUBHBIM TPYHTOM (UIBTPAIMOHHOMY IMOTOKY, JOJDKHAa OBITh TakOM Kak M B cllyyae
peanbHOMN OPOABL.

C nmomouiplo Kakoro aHajnusa HaxoauTcst 3Q(EeKTUBHBIA AMaMETp YacTHIl (PUKTUBHOTO TPyHTAa,
IpyU KOTOPOM OMpENEeNsieTCss TPYIIOBbIE TOKa3aTeJM COCTaBa TPYHTA M TPOLEHTHOE
coJiep’KaHue OTJENbHBIX (PpaKLuid.



27.Yto CTpOAT TOCTe NPOCEHBAHUS TPYHTA Yepe3 CHEeUMaJbHBII HAO0Op CHUT C pPa3IUnYHON
MJIOIAbI0 OTBEPCTHUH.

28. Ilepeuncnure aBa crocoba AJist BeIYUCICHUS 3 (EKTUBHOTO AUaMeTpa

29.4Yt0 ecTh CBOWCTBO TIOPUCTOM Cpeabl TMPOIMYyCKaTh dYepe3 ce0s IKUIKOCTh, Tra3 W
ra30’kKUJKOCTHYIO CMECh II0J1 BO3JEHCTBUEM NIPHIIOKEHHOT'O TIEpenaja JaBIeHMs.

30. Kak Ha3bIBaeTcs 00mmMiA 3aKOH (PUITBTPAITUHU B TEX CIydasx, Korjaa 3akoH Jlapcu He UMeeT cuiy.

ATTECTALUMOHHBIN BUJIET Ne 1
MUWHHUCTEPCTBO HAYKH Y BBICHIET'O OEPA3OBAHMS POCCUIICKOM ®EJIEPAITAN
T'PO3HEHCKUI IT'OCYJIAPCTBEHHBIN HE®TSIHONW TEXHUUYECKUI YHUBEPCUTET
uMeHHu akageMuka M.J{. MULJIMOHIIITUKOBA
HHcTuTyT HeTH M raza
I'pynna "" Cemectp """
Jucuuniauna "Ioazemuas ruapomexanuka'"
Buaer Ne
1. Knaccudukanus TpelIMHOBATHIX IIIACTOB. [lapaMeTphbl TPEIMHOBATOCTH.
2. [MomzeMHasi THAPOMEXAaHUKA — TCOPETHYCCKAsi OCHOBA pa3pabOTKK HE(PTSHBIX, TA30BBIX U Fa30KOHICHCATHBIX
MECTOPOXKICHUI.
3. SIBnenue GpuibTpaLyH.
IMoanuck npenoxasareJisi [Moanucek 3aBenyomero kadeapoi

Bomnpocel kKo BTOpOii py0e:KkHOM aTTecTaluu

1. B kakoM BuE BBIPAXKAETCS 3aBUCHUMOCTb MEXAY CKOPOCTHIO (HIBTPALMM L U CpeaHei
CKOPOCTBIO JBYXKCHHMS 10 TPEILMHAM U B TPEIIMHOBATOM IUIACTE

2. Tlo xakoif u3BectHOM (hopMyse U3 THAPOMEXAHUKH OIpPEIENAETCS CPelHssl CKOPOCTh TEUCHUS

KUAKOCTA MEXY IBYMS IUIOCKAMH HENOIBHKHBIMH [TaPAJUICIbHBIMA CTEHKAMH.

Kak 3anuceiBaetcs popmyia B 0011eM ciaydae A HOPUCTOCTH TPEIMHOBATOTO I1acTa m,

UYemy pasno B cucteme CU nponunaemocts 1 Hapcewu.

Cko1bKO (haKTOpPOB BIMSIET HA 00BEM NIPOCTPAHCTBA B TPELIMHOBATOM KOJUIEKTOPE.

Ha urto Bimser yBenuueHHWE 3€peH C MaJCHHEM IUIaCTOBOTO MJABICHHS B TPEUIMHOBATOM

KOJIJIEKTOPE.

7. Ha 4ro BiuseT yBeIMUYEHHE CXKUMAIOIIUX YCHIMI Ha CKeleT NPOXYKTHBHOTO IUIAcTa B
TPELIMHOBATOM KOJUIEKTOpE.

8. Kak HaspIBaeTcs OIHO M3 ypaBHEHUH CHCTEMBI JUIS ONPEICICHHUS MEePEeMEHHBIX MapaMeTpoB
He(pTH, Ta3a WIM WX CMECH W TMapaMeTpoB IuIacTa sBisieTcss obmee auddepeHIraibHoe
ypaBHEHHE JBIKEHUS CO)KUMAEMOM JXKUIKOCTH WIM ra3a B yNpyrou cpeie (GpuibTparioHHOTO
HOTOKA.

9. Uro BbIpaXkaeT ypaBHEHHE HEPa3pBIBHOCTU B Mpejeiax MOCTOSHHOTO 3JIEMEHTapHOro 00beMa,
BBIJICJIEHHOT'O BHYTPU OPUCTOM MM TPELIMHOBATON CPE/IbI.

10. Kak wmoxer ObITh 3ammcana ¢opmyna aias oObeMa TOPOBOTO TMPOCTPAHCTBA BHYTPH

napajenenunena 7,

I

11. CkonbKkuMHU croco0aMu pacyeToB OBLIIO HAWIEHO HW3MEHEHHUE MACChl JKHIKOCTH BHYTPH
PaccCMOTPEHHOTO HAIIETO MapajuiesieuIea 3a MPOMEXXYTOK BpeMeH! df

12. Kakoii OykBoii 0003HAYEHO Macca KUAKOCTH Tapayuieenunea.

13. Uemy paBHa Macca )KHJIKOCTH, HAKOIIJICHHAS B IMapaJlIeIICITUIIC/IC 3a BpeMs df .

0
14. Kakoe ycioBue IOJDKHO OBITh COONIIONEHO CYMMHPYSl TPH STUX BBIPAKEHUS a—(pux)fdt,

s ;
0

MIOPHUCTOM Cpelibl 3a BpeMsl df TIpU yCIOBUH, YTO UCTOYHUKAMHU M CTOKAMH KHUIKOCTH SIBIISTFOTCSI
MCKJIIOUUTENIbHO BHEIIIHUE TPAHU BBIJICJICHHOTO MapasulelienuIeia.

0
(puy)fdt, a—(puz)rdt Haxols IIOJHYK MacCy JKHMAKOCTH, HAKOIUICHHYIO B DJIEMEHTE
y z



15.

16.
17.

18.
19.

20.
. Kakomy ypaBHeHUE y0BIETBOPAIOT PYHKIIMU go(x, y) u w(x, y).

21

22.
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25.

26.

27.

28.

29.
30.
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37.
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39.

40.

41.

42.

Yrto o603HaUaeT JaHHAsA CUMBOJIMYECKAs 3anuch div(p0D).
C mOMOIIIBIO KaKOTO OIepaTopa WHOT/Ia 3alTUChIBAIOT 3aKoH Jlapcu, Belpaxkast grad p.

Kak wu3o0pakaercs Kakaoe KOMIUIEKCHOE 4YHCJIO z Ha pPHUC. 3 HW300paKCHHOW Ha ATOU
MJIOCKOCTH.

Yro 3Ha4MT 3a/1aTh QYHKINIO KOMIUIEKCHOT'O IEPEMEHHOTO.

ITon kakuM yrJioM nepecekaroTcs JABE KpPUBBIC, U3 KOTOPBIX OAHA MPUHAMJICKUT CEMEUCTBY
KPHUBBIX, ONPENCIEMBIX YPaBHEHUEM (p(x, y) = (C, a apyras ceMeiCTBY KpUBBIX l//(x, y) =C
Uto 00pa3yroT iBa ceMeiCTBa KPUBBIX B OCHOBHOM IJTIOCKOCTH TCUCHHUS.

o’y Oy

+ =0.

o2 ayz

Kak HazpiBaeTcsi nposiBieHUe B Mpu3a00iHOIM 001acT miacTta, ¢ KOHEYHOW MOIIHOCTBIO TPH
OTCYTCTBUM DPaJUAIbHOIO IMOTOKa MO MpPUYHHE, OOYCIOBIEHHOM KOHCTPYKIMEH 3a0osi win
¢dunbTpa.

K xakomy THIy OTHOCHTCS] CKBaXXHHA, €CJIM OHA BCKPBIBAET IJIACT HE HA BCIO MOILHOCTb, XOTA U
MMEET MOJHOCTBHIO OTKPBITYIO JUIsl IPUTOKA IJIACTOBOM SKUIKOCTH IIOBEPXHOCTb.

K kakomy TuIly OTHOCHUTCSI CKBa)XMHa, €CIIM OHA JIOBEACHA N0 IUIacTa, HO cooOmlaercs ¢
IUIACTOM TOJIBKO Yepe3 OTBEPCTHUSI B KOJIOHHE TPyO, B IIEMEHTHOM KOJIbIE MU B CIIELHAIbHOM
dunbTpe.

Yem xapakrepusyetcst Ko3hPHUIMEHT HECOBEPIIIEHCTBA CKBAXKUHBI

OT Kakoro rmokaszaTesns 3aBUCHT KOA(PPHUIMEHT COBEPUICHCTBA, €CIM CKBaKMHA HECOBEPIIEHHA
M0 CTENEHHU BCKPBITHUS IUIACTa M KaK OH OIpeesieTcs

Ot yero erie 3aBUCUT KOA((UIIMEHT COBEPIICHCTBA CKBAKUHBI, €CITU IJIACT BCKPBIBACTCS MPH
MTOMOIIU CTPEJISIIONTUX ep(opaTOpoOB — MYJIEBBIX, OECIYIEBBIX (KYMYJISATUBHBIX ) U T.II.

Kakoii BenmmunHO#M HHOT/1a OJIB3YIOTCS TPU pacueTe 1eOUTOB HECOBEPILICHHBIX CKBAYKUH.

Kax Ha3zpiBaeTCs paanyc Takol BOOOpakaeMOW COBEPIICHHO CKBa)KHHBI, KOTOpas, JACHCTBYS B
YCIIOBUSAX HECOBEPIICHHOW CKBaXXHMHBI, JJaBajia Obl TOT K€ ACOUT, YTO U 3Ta MOCIETHSIS.

Kak M0>XHO omnpeienuTh JeOUT HECOBEPIIICHHON CKBaYKUHBI.

Kaxoii BenmnunHON MOKET YUUTHIBATHCS BIUSHUE HECOBEPIIEHCTBA CKBA)KMHBI HA IPUTOK K HEH
KUJKOCTHU MIPU CYIIECTBOBAHUM 3aKOHa QuIibTpaluu 3akoHa lapcu.

Kak Ha3bIBaeTcs HCKycCTBEHHOE 00pa30BaHUE M paclIMpeHHe TPEIIUH B OPoAax Mpu3aboiHOi
00JacTy MyTeM CO3/jaHHsl MOBBIIIEHHBIX JaBJICHUHN )KUJIKOCTH, HATHETAEMOIN B CKBaXKUHY.

UTo HarHeTalT BMECTE C JKUAKOCTBIO UIS TOTO YTOOBI TPEUIMHBI B MOPOJE HE CMBIKAIUCH
nocJie maJieHus JaBJIeHNs] HarHETaeMOro B IUIACT Yepe3 CKBAXKUHY.

Kakoit npoTsKeHHOCTH 0OBIYHO JIOCTUTAIOT TPELIHHBI, 00pa3yIoecs Ipy pa3pbiBe IUIACTA.
Uro mokazanmm  pe3yibTaThl  AKCHEPUMEHTAIbHBIX  wcciaenoBanuii LA, Ddpoca
ony0nukoBaHHbIE B 1960 1 (CBA3aHHBIE C Ta3UPOBAHHOM JKUAKOCTHIO).

Korna momyudaercss TedeHHe OIHOTO poja, KaK MOKa3alM pe3yJbTaThl SKCIEPUMEHTATbHBIX
uccienosanuii /I.A. Ddpoca.

Korna mosiywaercs TeueHue BTOPOro poja, Kak MOKa3aldu Pe3yabTaThbl dKCIEPUMEHTAIbHBIX
uccienosanuii [I.A. Ddpoca.

Yem MOkKHO OOBSICHUTH Oousibiivie (Ha30BbIE NPOHMUIIAEMOCTH MJI cMeced, deM (ha30BbIC
IIPOHUIIAEMOCTH JJIs1 Fa3UPOBAHHOM KUAKOCTH.

YeMy COOTBETCTBYIOT (pa3oBble MPOHUIIAEMOCTH Ta3MPOBAHHOM >KMIIKOCTH, €CIIM BBIYUCIIATH
(a3oBbIe MPOHULIAEMOCTH, HUCXOsl M3 TOrO, YTO B CiIydae cMecH (pa3bl 3aHUMAIOT Pa3IUYHbIC
MOpHI, a MpH (QUIBTPALUU CONMPOBOXKIAIOLIUXCS C BBIICICHUEM ra3a M3 pacTBOpa BO MHOTHX
1Opax OJHOBPEMEHHO MPHUCYTCTBYET HUAKOCTb WU Iy3BIPBKH ra3za, TO IPHU HACBHIILEHHOCTH S
onm3koif 1.

UTo MOXKHO CYMTATh TOJIBKO PU QHIBTPALIMU CMECH, T.€. €CJIU Ta3 HEe BBIJCISETCS U3 pacTBopa,
a BOJIUTCS U3 BHE.

Kakoii 6e3pazmepHoii BENTMYHMHON MOXKHO MPEICTaBUTh pacnpesencHue $a3 B mopax.

Kax Ha3zpiBaeTcs yciioBus AJ JAHHOTO ypaBHEHUS



43. Kakoro BHuza pe3yapTaThl JalIU MPOMBICIOBBIE MCCIEAOBAHNS ONpPENEICHHS CPEIHEIIaCTOBOM

byHKIIAH.
44. K xaxoii pyukuuu 6nmska cpeaneruiacrosas pyukuus W (S).

45.B kakux ciydasx IPUMEHUMBI JABYXIapaMETPUUYECKUE 3aBHUCHUMOCTH IIpU OIPEIEIECHUN
IPOHULIAEMOCTH JUIsl (pa3 ra3upOBaHHOM KHUIKOCTH.

ATTECTALIMOHHBIN BUJIET Ne 1

MHUHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHUS POCCUIICKOM ®EJIEPALIMA
T'PO3HEHCKHWI T'OCYJAPCTBEHHBI HE®TAHOM TEXHUYECKA YHUBEPCUTET
uMeHH akagemuka M.JIl. MWIIMOHIIIMKOBA
HHcTuTyT HepTH M raza
I'pynna "" Cemectp """
Jucnunnuna "loazemuas rugpomexannka'
buier Ne
1. BausiHME pajnyca CKBaXXHHBI HA €€ TIPOU3BOIUTEIBHOCTS.
2. SIBneHue GUIBTPALUH.
3. Cxopocts ¢punbrpanun. 3akoH Japcu.
Hoanucy npenoaaBareJisi Hoanuck 3aBeayromero kapeapoii

Bomnpocsl k 3a4ety

1. Tlom3emHasi ruApoMEXaHUKA — TEOpEeTUUecKas OCHOBA pa3pabOTKH HE(TAHBIX, Ta30BbIX U

ra30KOH/IEHCATHBIX MECTOPOXKICHUH.

Baxueriue stansl pa3BUTHS TOA3EMHON THAPOMEXAHHUKH.

SIBnenue punbTpanuu.

[Ipocreiiye Moae NOPUCTON CPEIbI.

ITopucTOCTh U IPOCBETHOCTS.

@UKTHUBHBIN IPYHT U NEPEXO OT HETO K ECTECTBEHHOMY I'PYHTY.

D¢ dhexTuBHBINA AUAMETP U CIIOCOOBI €r0 ONpeaeIICHUS.

Cxopocts punbsTparuu. 3akoH Jlapcu.

IIponunaemocts nopucroit cpenpl. Yucno Cnuxrepa.

10 ['panuIIBl MPUMEHUMOCTH 3aKOHA J{apcH K SBJICHUSAM (QUITBTPAIIAH.

11. Yucno Pelinonbaca.

12. ®opmymsl 00111€TO 3aKOHA (PHITBTPALINH.

13. Kimaccudukanus TpeHoOBaThIX 1acToB. [lapaMeTps! TpemHOBaTOCTH.

14. ITpoHuiaeMocTh 1iacTa.

15. 'panunpl MPUMEHMMOCTH 3aKoHa Jlapcu B TPEIIMHOBATBHIX M TPELUIMHOBATO-IIOPUCTHIX
macTax

16. OnHOMEpHBIH (PUIBTPAIIMOHHBIHN TOTOK.

17. IToTeHIIMAIbHOE ABUKEHHUE.

18. YpaBHEHHE COCTOSTHUSA KUIKOCTH, T'a3a B IOPUCTOH Cpelie.

19. KoaddunmeHTs 00beMHOM YyIIPYTOCTH KUAKOCTH H TIIACTA.

20.O6mme muddepeHnnaNbHbIE YpaBHEHHS MNPOCTEHIIMX OAHOMEPHBIX IOTOKOB IPH
HEJIMHEWHOM 3aKOHE (HIIbTPAI|H.

21. IloreHunanbHOE ABUKEHUE OJTHOMEPHON HEC)KUMAEMOU KHUIKOCTH.

22. IIre3oMeTpudecKas TMHUS, HHANKATOPHAS JIMHUS ¥ H300aphl.

23.TIoTOK 0OTHOMEPHON HECKMMAEMOW KHUJIKOCTH B 1e(hOPMUPYEMOM TPEIIUHOBATOM ILIACTE.

24. TloTok naeanbHOTO Ta3a B AehOpMHUPYEMOM TPEIIUHOBATOM IIJIaCTe.

25. OcobeHHoCcTH (PUIBTPAIIMOHHOTO TOTOKAa B Ie(OPMHPYEMOM TPEIIMHOBATOM IUIACTE B
YCIIOBUSX HETMHEHHOT0 3aKOHa (UIbTPALIUH.
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26. IuddepeHnnanbHoe ypaBHEHUE YCTAHOBUBIIETOCS JBIKCHUS HEC)KUMAEMOU KHUIAKOCTH CO
CcBOOOJHOM MOBEPXHOCTHIO B IIACTE, UMEIOIIEM HEMTPOHUIIAEMYIO MOIONIBY.

27. J1eOUT M MHAUKATOpHAS AMarpaMma JUis IOTOKa KUAKOCTH CO CBOOOIHOM MOBEPXHOCTHIO.

28. IToHaTue 0 MeTOIE UCCIIEAOBAHMS IIJIOCKOIO IIOTOKA.

29. GunbTpalMOHHBIN MOTOK KUAKOCTH OT HArHETATEIbHOM CKBAXKUHBI K HKCILTYaTallMOHHOM.

30. [Imockuii TOTOK, €CAM B TOJYOSCKOHEYHOM U KPYIVIOM IUIACTaX pacIojo)KeHa OJIHa
CKBa)XKHMHa.

31. BausitHue Ha MPOU3BOIUTEILHOCTh CKBAXHUHBI ()OPMbI BHEILIHETO KOHTYpa IJIacTa.

32. B3anmojeiicTBie CKBaXKHH KOJIBIIEBOM OaTapeu.

33. KonnuecTBeHHas oreHka 3¢ dekTa B3auMOIEHCTBUS CKBAYKHH.

34. InrepdepeHnns CKBaXHH.

35. [IpssmonuHeliHas 6aTapesi CKBayKHH.

36. CoBMecTHOE JIeHiCTBHE HECKOJIBKUX HKCIUTYaTAllMOHHBIX U HArHETAaTEIbHBIX OaTapei.

37. BausHue paanyca CKBaKUHbBI Ha €€ MPOU3BOAUTEIBLHOCTb.

38. YpaBHEeHHE HEPA3PHIBHOCTU (CIUIOMIHOCTH) (DUIBTPALMOHHOTO MOTOKA B MPSMOJUHEHHON
JIEKApTOBOM CUCTEME KOOPINHAT.

39. O6o0menHas Gpopma 3akoHa [lapcu.

40. YpaBHEHUE MOTCHIIMATIBLHOTO IBUKEHUS.

41. YpaBHeHHEe HEpa3pbIBHOCTH (DUIBTPAIIMOHHOTO TOTOKA B TPEUIMHOBATO-TIOPHCTOM H
TPEIIMHOBATOM ILJIACTaX.

Oo0pa3zen OusteTa nmo 3a4ery . .
MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUA POCCUMCKOU ®EEPAITNN

'PO3ZHEHCKUI FOCYZ[APCTBEHHBIPT HE®TIHON TEXHUYECKNI VHUBEPCUTET
nMeHHu akagemuka M.J[. MUJIMOHIIMKOBA

Nuctutryr _Hedtr mraza  mpoduis «IKkcmuryaTanus U o0cmykuBaHue 00bEKTOB T0OBIYN
HePTH» ceMecTp

aM.akag. ML |

IK3aMeHANlH
Tucrummaaa  11003€MHAA 2UOPOMEXAHUKA
DakymeTeT 3y npodHIE
1. BazkHelnmie 3Tansl pa3BUTHA I10I3E




Texkymuii KOHTPOJIb

Onpenenenue ko3 dunuenta lapcu

Koadpdumment [apcu cruenyer omnpeneauTs Uisl yCIOBUW JIAMUHAPHOTO W
TypOyJIEHTHOTO PEXHUMOB (DUIBTPANUKA TEYCHHUS S>KUIKOCTH IO CTBOJIY CKBa)KHH,
BXOJAIIMX B KOJbIEBYIO Oarapeto. CMeHa pexuma JABMKEHUS KUIKOCTH HAacTyHaeT
IIpU KPUTUYECKOM 3HaueHuu uncia PeliHonbaca, paBHom 2320.

Jns aMuHApHOTO JBHXKEHHUSI KUIKOCTH COOTBETCTBEHHO 4HCIIO PeitHonbaca
MeHbIle Kputudeckoro 3HadeHwms (Re<2320), xoaddumument Japcu mnpu 3ToM

onpenensiercs mo ¢popmyne [lyazeitns (1):
(=2

Arpre (1)
rae Re uncno PeitHonbaca, onpeneneHHoe no cieayomieit popmyre (2).
Re = V%, )

I

rjie v — CKOpocTh umbTpaiuu papHas 25-107 M/c, p — MIOTHOCTH KMIKOCTH paBHAs
850 kr/m°, d — BHYTpEeHHUIA IMaMeTp HACOCHO-KOMITPECCOPHBIX TPYO 63 MM, |1 —
JMHAMMYECKHH K03QQHUIMEHT BA3KOCTH KuakocTH 4-107 H-cex/m?.



KOHTpOJ’[LHO-I/IfiMepI/ITe.]'IbeIe MaTepHaJbl K TUCHUILINHE

«Iloa3zemuast THAPOMEXAHUKA)

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWI T'OCYJAPCTBEHHBI HE®TSHOM TEXHUUYECKU YHUBEPCUTET
uMeHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""

Jucuunauna "Tloa3emuasi rugpoMexanuka'"

Buier Ne 1

1. Ilpocreiitue MoaEIN MTOPUCTON CPEIBI.
2. [TogzemHast THAPOMEXaHUKA — TEOPETHUYECKAst OCHOBA Pa3pa0OTKH HE(PTAHBIX, Ta30BBIX M FA30KOHICHCATHBIX

MECTOPOXKICHUI.
3. O6wmue auddpepeHnnanbHbIe ypaBHEHUS IPOCTEHIINX OAHOMEPHBIX IIOTOKOB NPU HEJIMHEHHOM 3aKOHE

¢unbTpanuy.
Hoanuck 3aBenyromero kadeapoi

IMoanuck npenogasaress

MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30BAHUS POCCUHIICKOM ®EJIEPALIMA
T'POSHEHCKHWM 'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKN YHUBEPCUTET
uMeHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryTr HedTH M raza
I'pynna "" Cemectp ""

Juconniuna "Ilon3emuas ruapoMexannka'

buier Ne 2

1. YpaBHEHHE COCTOSHUS KUAKOCTH, Ta3a B IOPUCTOU Cpeie.
2. Knmaccudukanus TpemuHOBaTHIX I1acToB. [lapaMeTpsl TpeIUHOBATOCTH.
3. MuddepeHnnanbHOE ypaBHEHNE YCTAHOBUBIIIETOCS NBIKEHUS HEC)KMMAEMOH JKUIKOCTH CO CBOOOTHOM

IMOBEPXHOCTHIO B INTACTE, UMEIOIIEM HEIIPOHUIIAEMYIO ITOJOIIBY.

IToanucey npenoxaBares IMoanucek 3aBeaymwoiero kadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWI T'OCYJAPCTBEHHBI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHH akagemuka M.JI. MU1JIMOHIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""
Jucuuniauna "Tloa3emuasi rugpoMexanuka'"
Buaer Ne 3
1. BnusHMEe Ha IPOU3BOAUTEIHHOCTD CKBAXXHHBI (DOPMBI BHEIITHETO KOHTYpA IUIACTA.
2. MuddepeHnunansHoe ypaBHECHUE YCTAHOBUBILICTOCS TBHYKCHUS HECKHUMAEMOU JKUAIKOCTH CO CBOOOTHOM
MOBEPXHOCTHIO B IUIACTE, HMCIOIIEM HETPOHUIIAEMYFO ITOJIOIIBY.

3. ®opmyitsl 001IEer0 3aK0Ha (QUITBTPALHY.
Hoanuck 3aBenyromero kadeapoi

IMoanuck npenogasaress
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MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30BAHUS POCCHIICKON ®EJEPALIMA
T'PO3HEHCKHWI T'OCYJIAPCTBEHHBI HE®TAHOW TEXHUYECKN YHUBEPCUTET
uMeHHn akagemuka M.Jl. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""
Jucuunauna "Tloa3emuasi rugpoMexanuka'"
buier Ne 4
1. KonmuuectBenHas oneHka 3 dekra B3auMOJICHCTBUS CKBaKUH.
2. ®opmyIibl 00IIero 3aKoHa (PUIbTPAIHH.
3. ITopucToCTh M IPOCBETHOCTb.

Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi

MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30OBAHUS POCCUHIICKOM ®EJEPALIMA
T'PO3HEHCKHWI T'OCYJAPCTBEHHBI HE®TAHOM TEXHUYECKW YHUBEPCUTET
uMeHH akagemuka M.JI. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp """
Juconniuna "Ilon3emuas ruapoMexannka'
buier Ne 5
1. I'paHuUIBl NPUMEHUMOCTH 3aKOHA J[apcH B TPEIIMHOBATHIX M TPEIIMHOBATO-IOPUCTHIX TUIACTAX
2. [Iponnnaemocts nopuctoit cpeasl. Yucno Cruxrepa.

3. D heKTUBHBIN THAMETP U CIIOCOOBI €T0 ONPEIEICHHUS.
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIAHA
I'PO3HEHCKHWI T'OCYJAPCTBEHHbI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """
Jucnnniuna "Ilon3emuas ruapoMexannka'
Buier Ne 6
1. KonmuecTBenHas oneHka 3hexTa B3auMoIeHCTBHIS CKBaKHH.
2. CxopocTtb punbTpanuu. 3akoH Jlapcu.
3. O6mme nuddepeHnranbHple ypaBHEHUS IPOCTEHIINX OTHOMEPHBIX IIOTOKOB IPH HETMHEHHOM 3aKOHE

dbunpTpanuy.

IToanucey npenoxaBares IMoanucek 3aBeaywoiero kapeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWM T'OCYJAPCTBEHHbBI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHu akagemMuka M.J{. MULJIMOHIIITUKOBA
HHcTuTyT HedTH M ra3a
I'pynna "" Cemectp ""
Jucuunauna "Tloa3emuasi rugpoMexanuka'"
Buier Ne 7
1. YpaBHeHHE COCTOSIHUS )KHIKOCTH, Ta3a B IOPUCTOM cpelie.
2. OcobeHHOCTH (DUITBTPANMOHHOTO MTOTOKA B IE(OPMUPYEMOM TPEIIMHOBATOM IIJIACTE B YCIOBUSAX HETMHEHHOTO

3aKOHa (YUIIBTPALIIH.
3. IlpsimonuHeiiHas 6aTapes CKBayKHH.

Moanucy npenoaaBaTesis Hoanuck 3aBenyromero kadeapoi
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MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30BAHUS POCCHIICKON ®EJEPALIMA
T'POSHEHCKHWM I'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKN YHUBEPCUTET
uMeHHn akagemuka M.Jl. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""

Jucuunauna "Tloa3emuasi rugpoMexanuka'"
buiaer Ne 8

1. SIBnenue GuibTpanyy.
2. [NogzeMHast ruApOMEXaHNKa — TEOPETUYECKast OCHOBA pa3paboTKu HE(TIHBIX, Ta30BbIX M I'a30KOH/ICHCATHBIX

MECTOPOXKICHUI.
3. YpaBHEHHE HEPa3pPBIBHOCTH (CILUIONTHOCTH) (PHIIBTPAIIMOHHOTO MTOTOKA B MPSMOJIMHEHHON IEKaPTOBOW CHCTEME
KOOpJUHAT.

IToanucey npenoxaBares IMoanucek 3aBeaymwomero Kkadeapoi

MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30OBAHUS POCCUHIICKON ®EJIEPALIMA
T'POSHEHCKHWM 'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKN YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """

Jucnnniuna "Ilon3emuas ruapoMexannka'
bujer Ne 9

1. Knmaccudukanys TpemuHOBaTHIX I1acToB. [lapaMeTpsl TpeIUHOBATOCTH.
2. [TogzemHast THAPOMEXaHUKA — TEOPETHYECKast OCHOBA Pa3padOTKH HE(PTAHBIX, Ta30BbIX M FA30KOHICHCATHBIX

MECTOPOXKICHUM.
3. SIBneHne GpuIbTpaIUm.

IToanucey npenoxaBares IMoanucek 3aBeaymwoiero Kkadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWI T'OCYJJAPCTBEHHBI HE®TSAHOM TEXHUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucturyTr HedTH M raza
I'pynna "" Cemectp ""

Jucuunauna "Tloa3emuasi rugpoMexanuka'"

Buaer Ne 10

1. Yucao Peiinonbaca.
2. Baxkneimue sTamnsl pa3BUTHS TIOJ3EMHON THAPOMEXaHUKH.
3. ®UKTUBHBIN TPYHT U MEPEXO] OT HETO K €CTECTBEHHOMY TPYHTY.
Moanucy npenoaaBaTesis Hoanuck 3aBenyromero kadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
T'PO3HEHCKUI I'OCYJIAPCTBEHHBINA HE®TSAHONW TEXHUYECKUI YHUBEPCUTET
uMeHHu akageMuka M.J{. MUJIMOHIIIUKOBA
HHcTuTyT HedpTH M ra3a
I'pynna "" Cemectp ""
Jucuunauna "Tloa3emuasi rugpoMexanuka'"
Bujer Ne 11
1. [Tog3emMHast rTHAPOMEXaHUKA — TEOPETHYECCKAst OCHOBA Pa3padOTKU HE(PTAHBIX, Ta30BbIX M FAa30KOHICHCATHBIX
MECTOPOXKICHUI.
2. D¢ deKTUBHBII MaMeTp U CIIOCOOBI €ro OpeIeNICHNUSI.
3. 'paHuUIBl NPUMECHUMOCTH 3aKOHA J[apcH B TPEIIMHOBATHIX M TPEIIMHOBATO-MIOPUCTHIX TUIACTAX

Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi
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MUWHUCTEPCTBO HAYKH M BBICHIETO OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIAHA
T'PO3HEHCKUI IT'OCYJIAPCTBEHHBINA HE®TSIHOW TEXHUYECKUI YHUBEPCUTET
uMeHH akagemuka M.JI. Mu1MOHIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""
Jucuunauna "Tloa3emuasi rugpoMexanuka'"
Buner Ne 12
1. BausiHME pajnyca CKBaXXHHBI HA €€ TIPOU3BOIUTEIBHOCTS.
2. SIBneHue QUIBTPALUH.
3. Cxopocts ¢punbrpanun. 3akoH Japcu.
Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OFPA3OBAHUMS POCCUMCKOM ®EJIEPALIANA
T'PO3HEHCKUI IT'OCYJIAPCTBEHHBINA HE®TSIHONW TEXHUYECKUI YHUBEPCUTET
uMeHH akagemuka M.JI. Mu1MOHIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp """
Juconniuna "Ilon3emuas ruapoMexannka'
Buaer Ne 13
1. [ToTok uaeanbHOTO rasa B 1ehOpMUPYEMOM TPEIIMHOBATOM ILIACTE.
2. [IpsimonuHeliHas 6aTapest CKBaKUH.
3. [ToTok 0HOMEPHON HECKMMAEMOH JKUIKOCTH B IeOPMUPYEMOM TPEITMHOBATOM ILIACTE.
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIAHA
I'PO3HEHCKHWI T'OCYJAPCTBEHHbI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """
Jucnnniuna "Ilon3emuas ruapoMexannka'
Buaer Ne 14
1. D hexTUBHBIN THaMETp U CIIOCOOBI €0 OIPEIEICHHUS.
2. [ToTeHnmambHOE IBMKCHIE OAHOMEPHON HECI)KUMAEMOM KUIKOCTH.
3. KoadpunmenTsr 00 eMHOM YIPYTOCTH KUIKOCTH U TIIACTA.
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kkadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWI T'OCYJAPCTBEHHbI HE®TSAHOM TEXHUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp ""
Jucuunauna "Tloa3emuasi rugpoMexanuka'
Buaer Ne 15
1. BousiHMEe Ha IPOU3BOAUTEIHHOCTD CKBAXXHHBI (DOPMBI BHEIITHETO KOHTYpPA IUIACTA.
2. YpaBHEHHE HEPa3pBIBHOCTH (PHIIBTPAIMOHHOTO MTOTOKA B TPEIIHOBATO-TIOPUCTOM H TPELIMHOBATOM IIIaCTax.
3. [IpoHHIIaEMOCTH IIJIACTA.
Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi
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MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30BAHUS POCCHIICKON ®EJEPALIMA
T'POSHEHCKHWM I'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKN YHUBEPCUTET
uMeHHn akagemuka M.Jl. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""
Jucuunauna "Tloa3emuasi rugpoMexanuka'"
buaer Ne 16
1. OcobeHHOCTH (PUABTPAIIMOHHOTO MOTOKA B Ie(OPMHUPYEMOM TPEUIMHOBATOM IUIACTE B YCIOBHUAX HEJIHMHECHHOTO

3aKOHa (YUIIBTPALIIH.
2. [NogzeMHast ruApOMEXaHNKa — TEOPETUUECKast OCHOBA pa3paboTKu HE(TSIHBIX, Ta30BbIX M I'a30KOH/ICHCATHBIX

MECTOPOXKICHUI.
3. IuddepenimansHoe ypaBHEHHE YCTAHOBUBLIETOCS ABHKCHUS HEC)KMMAEMOM )KHUAKOCTH CO CBOOOJHOM

TIOBEPXHOCTHIO B IIACTE, IMEIOIIEM HETIPOHUIIAEMYIO ITOIOIIBY.
IMoanucey npenoxaBares IMoanucek 3aBeaymomero Kadeapoi

MWHHUCTEPCTBO HAYKH " BBICHIETO OBPA3OBAHUA POCCUICKOM ®EJIEPAIIAN
T'PO3HEHCKHW I'OCYJIAPCTBEHHBIA HE®TSIHOW TEXHUYECKUI YHUBEPCUTET
uMeHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """

Jucnnniuna "Ilon3emuas ruapoMexannka'

Buaer Ne 17

1. IlopucTocTh M IPOCBETHOCTb.
2. SIBneHne GpuIbTpaIUm.
3. Knaccudukanus TpeIMHOBATHIX IIACTOB. [lapaMeTphl TPeIMHOBAaTOCTH.

IToanucey npenoxaBares IMoanucek 3aBeaymwoiero Kkadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWI T'OCYJJAPCTBEHHBI HE®TSAHOM TEXHUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucturyTr HedTH M raza
I'pynna "" Cemectp ""

Jucuunauna "Tloa3emuasi rugpoMexanuka'"

Buier Ne 18

1. O6o6mennas popma 3axona Jlapcu.
2. YpaBHEHHE COCTOSHUS KHUIKOCTH, Ta3a B MOPHUCTOU cpejie.
3. YpaBHeHHE HEPa3pHIBHOCTH (CIUIONTHOCTH) (QUIBTPAIMOHHOTO TTOTOKA B IPSIMOJIMHEHHOHN IEKapTOBOM CUCTEME

KOOpAUHAT.

Moanucy npenogaBaTeis Hoanuck 3aBenyromero kadeapoi

MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30BAHUS POCCUHIICKOM ®EJEPALIMA
T'POSHEHCKHWM 'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKN YHUBEPCUTET
uMeHHn akagemuka M.Jl. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""

Jucuunauna "Tloa3emuasi rugpoMexanuka'"
buaer Ne 19

1. Baxkneiiue sTansl pa3BUTHUS OJ3EMHON THAPOMEXaHUKH.
2. [MomzeMHasi THAPOMEXAaHUKA — TCOPETHYCCKAsi OCHOBA pa3pabOTKK HE(PTSHBIX, Ta30BBIX U Ta30KOHICHCATHBIX

MECTOPOXKICHUI.
3. IloTok uaeansHOro rasa B 1e()OpMHUPYEMOM TPELIMHOBATOM ILIACTE.

Moanucy npenogaBaTeis Hoanuck 3aBenyromero kadeapoi
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MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30BAHUS POCCHIICKON ®EJEPALIMA
T'POSHEHCKHWM I'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKN YHUBEPCUTET
uMeHHn akagemuka M.Jl. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""

Jucuunauna "Tloa3emuasi rugpoMexanuka'"
buaer Ne 20

1. [TopucTocTh U MPOCBETHOCTb.
2. ®opmyIibl 00IIero 3aKoHa (PUIbTPAIHH.
3. [ToTok uaeambHOTO rasa B 1ehoOpMUPYEMOM TPEIIMHOBATOM ILIACTE.
Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi

MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30OBAHUS POCCUHIICKOM ®EJEPALIMA
T'POSHEHCKHWM I'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKN YHUBEPCUTET
uMeHH akagemuka M.JI. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp """
Juconniuna "Ilon3emuas ruapoMexannka'
buaer Ne 21
1. O6ume nuddepeHnmanbHbIe ypaBHEHUS MPOCTEHITNX OTHOMEPHBIX IIOTOKOB IIPH HETMHEHHOM 3aKOHE

¢$unbTpanum.
2. OcobeHHOCTH (DHITBTPAMMOHHOTO MTOTOKA B IEOPMUPYEMOM TPEIIMHOBATOM IIJIACTE B YCIOBUSAX HETMHEHHOTO

3aKOoHa (PUIBTPAIINH.
3. I'paHnIEl NPUMEHUMOCTH 3aK0HA J[apcH K SABICHUAM (QIIIBTPAIIHH.
IToanucey npenoxaBares IMoanucek 3aBeaymwoiero kadeapoi

MHUHUCTEPCTBO HAYKH U BBICLIEI'O OBPA30OBAHUMS POCCHIICKOMN OEJEPAIIUN
I'PO3HEHCKHUM FOCYI[APCTBEHHLIﬁ HE®TSHOMW TEXHUYECKHIA YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """
Jucuunauna "Tloa3emuasi rugpoMexanuka'
Bbuier Ne 22
1. JleObuT 1 MHOAUKATOPHAS JUarpamMa Jijisl TIOTOKa JKUIKOCTH CO CBOOOHOM MOBEPXHOCTHIO.

2. Yucno Peitnonpaca.
3. O6o06mennas Gpopma 3akoHa Jlapcw.

Iloanuck npenoxaBares IMoanucek 3aBeaymomero Kkadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWI T'OCYJJAPCTBEHHbBI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHH akagemuka M.JI. MU1JMOHIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""
Jucuunauna "Tloa3emuasi rugpoMexanuka'
Buaer Ne 23
1. YpaBHeHHE HEPa3pHIBHOCTH (DHUIBTPAIMOHHOTO MOTOKA B TPEIIMHOBATO-IIOPUCTOM M TPEIIMHOBATOM ILIACTAX.
2. Knaccugukanus TpelHOBaTHIX UIACTOB. [lapaMeTpsl TPEIIMHOBATOCTH.
3. [Ipocreiimue MoaenH MOPUCTOM CpebL.

Moanucy npenoaaBaTesis Hoanuck 3aBenyromero kadeapoi
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MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30BAHUS POCCHIICKON ®EJEPALIMA
T'POSHEHCKHWM I'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKN YHUBEPCUTET
uMeHHn akagemuka M.Jl. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""
Jucuunauna "Tloa3emuasi rugpoMexanuka'"
buaer Ne 24
1. IuddepeHimansHoe YpaBHEHUE YCTAHOBHUBILCTOCS JBMXKCHUS HEC)KUMAEMOM JKUIKOCTH CO CBOOOIHOM

IMOBEPXHOCTHIO B IUTACTE, UMCIOILIEM HCIIPOHULIAEMYIO IOJOLIBY.
2. Ocobennoctu q)HHLTpaHI/IOHHOFO II0TOKa B ,He(l)opMI/IpyeMOM TPCIIMHOBATOM IIACTC B YCJIOBUAX HEJIMHEHHOTO

3aKOHa (YUIIBTPALIMH.
3. J1eOuT u MHAMKATOpHAs AMArpaMMa JUisl MOTOKA YKUAKOCTH CO CBOOOHOM OBEPXHOCTBIO.

IToanucey npenoxaBares IMoanucek 3aBeaymwomero Kkadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OFPA3OBAHUMS POCCUMCKOM ®EJIEPALIANA
T'PO3HEHCKUI IT'OCYJIAPCTBEHHBINA HE®TSIHONW TEXHUYECKUI YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """
Jucnnniuna "Ilon3emuas ruapoMexannka'
Bbuner Ne 25
1. CoBmMecTHOE IEHCTBHE HECKOIBKUX IKCIUTyaTAIIMOHHBIX M HAaTHETATEIbHBIX OaTapeil.
2. YpaBHEHHE COCTOSIHUS KHUIKOCTH, Ta3a B IOPHUCTOU cpejie.
3. I'paHAIEl IPUMEHUMOCTH 3aKOHA J[apcH B TPEIIMHOBATHIX U TPEIIMHOBATO-TOPUCTHIX TUIACTAX
IToanucey npenoxaBares IMoanucek 3aBeaymwoiero kadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWI T'OCYJAPCTBEHHbBI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """
Jucuunauna "Tloa3emuasi rugpoMexanuka'
Buaer Ne 26
1. IuddepennnanbHoe ypaBHEHNE YCTAHOBUBIIIETOCS TBIKEHUS HEC)KUMAEMOU KUIKOCTHA CO CBOOOTHOM
TIOBEPXHOCTHIO B IJIACTE, IMEIOIIEM HETIPOHUIIAEMYIO ITOIOIIBY.
2. ®opMyIIel 00MIET0 3aKOHa (HHITHTPAITUH.
3. YpaBHeHHE HEPa3pHIBHOCTH (CIUIONTHOCTH) (QUIBTPAIMOHHOTO TTOTOKA B IPSIMOJIMHEHHOHN IEKapTOBOM CUCTEME
KOOp/MHAT.

Moanucy npenogaBaTeis Hoanuck 3aBenyromero kadeapoi

MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30BAHUS POCCUHIICKOM ®EJEPALIMA
T'POSHEHCKHWM 'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKN YHUBEPCUTET
uMeHHn akagemuka M.Jl. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""
Jucuunauna "Tloa3emuasi rugpoMexanuka'"
buaer Ne 27
1. YpaBHeHHE HEPa3pBIBHOCTH (DMIIBTPALIMOHHOTO MOTOKA B TPEIIMHOBATO-IOPUCTOM M TPEIIMHOBATOM ILIACTAX.
2. YpaBHEHHE COCTOSIHUS KHUIKOCTH, T'a3a B MOPUCTOH cpefe.

3. SIBnenue GuibTpaLyy.
Hoanuck 3aBenyromero kadeapoi

IMoanuck npenogasaress
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MUWHUCTEPCTBO HAYKH M BBICHIETO OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIAHA
T'PO3HEHCKUI IT'OCYJIAPCTBEHHBINA HE®TSIHOW TEXHUYECKUI YHUBEPCUTET
uMeHH akagemuka M.JI. Mu1MOHIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""
Jucuunauna "Tloa3emuasi rugpoMexanuka'"
Buaer Ne 28
1. IuddepeHimansHoe YpaBHEHUE YCTAHOBHUBILCTOCS JBMXKCHUS HEC)KUMAEMOM JKUIKOCTH CO CBOOOIHOM
MOBEPXHOCTHIO B IJIACTE, UMEIOLIEM HEIPOHULIAEMYIO TTOOLIBY.
2. YpaBHEHHE HEPA3PBIBHOCTH (CILIOMIHOCTH) (GUIBTPALMOHHOTO IIOTOKA B IPSIMOJIMHEWHOH JIEKapTOBOM cUCTEME
KOOpJHMHAT.
3. YpaBHEHHE HEPA3PBIBHOCTH (PHIIBTPAIIMOHHOTO MTOTOKA B TPECIIMHOBATO-IIOPUCTOM M TPEUIMHOBATOM ILIacTaX.
IToanucey npenoxaBares IMoanucek 3aBeaymwomero Kkadeapoi

MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30OBAHUS POCCUHIICKON ®EJIEPALIMA
T'POSHEHCKHWM 'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKN YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """

Jucnnniuna "Ilon3emuas ruapoMexannka'
buaer Ne 29

1. UaTepdepeHtus CKBaKuH.

2. [Ipocreiimue MOAETH OPUCTON CPEIIBI.

3. BnusiHMEe Ha IPOU3BOAUTEIHHOCTD CKBAXXHHBI (DOPMBI BHEIITHETO KOHTYpA IUIACTA.
IToanucey npenoxaBares IMoanucek 3aBeaymwoiero kadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWI T'OCYJAPCTBEHHbBI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """
Jucuunauna "Tloa3emuasi rugpoMexanuka'
Buaer Ne 30
1. Koad punmeHTH! 00EMHOM YIPYTOCTH XKUAKOCTH U TUIACTA.
2. CoBMecTHOE ACHCTBHE HECKOJIBKUX IKCINTyaTAIIMOHHBIX M HATHETATEIbHBIX OaTapeil.
3. SIBneHne GUIBTpaIUm.

Iloanuck npenoxaBares IMoanucek 3aBeaymomero Kkadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWI T'OCYJJAPCTBEHHbBI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHH akagemuka M.JI. MU1JMOHIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""
Jucuunauna "Tloa3emuasi rugpoMexanuka'
Buaer Ne 31
1. OcobenHOCTH (QHUIBTPANMOHHOTO MOTOKA B ACPOPMUPYEMOM TPEIITMHOBATOM IUIACTE B YCIOBHUSIX HEJIMHEHHOTO
3aKOHA (PHIIBTPAIIHH.
2. KoadpunmeHTh 005eMHOM YIPYTrOCTH KUIKOCTH U IUIACTA.
3. [ToTok OAHOMEPHON HECXKHMMAECMOMW YKUIKOCTH B IEPOPMHUPYEMOM TPEIIMHOBATOM ILIACTE.
Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi
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MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30BAHUS POCCHIICKON ®EJEPALIMA
T'POSHEHCKHWM I'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKN YHUBEPCUTET
uMeHHn akagemuka M.Jl. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""
Jucuunauna "Tloa3emuasi rugpoMexanuka'"
buaer Ne 32
1. YpaBHeHHE HEPa3pBIBHOCTH (DMIIBTPALIMOHHOTO MOTOKA B TPEIIMHOBATO-IOPUCTOM M TPEIIMHOBATOM ILIACTAX.
2. IlonsaTue o0 MeToie HCCIEAOBAaHMS IIJIOCKOTO ITIOTOKA.
3. YpaBHEHHE HEPA3PBIBHOCTH (CILUIONTHOCTH) (PHIBTPAIIMIOHHOTO MTOTOKA B MPSMOJIMHEHHON IEKaPTOBOM CHCTEME

KOOp/MHAT.
Moanucy npenogaBaTeis Hoanuck 3aBenyromero kadeapoi

MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30OBAHUS POCCUIICKOM ®EJIEPALIMA
T'PO3HEHCKHWI T'OCYJIAPCTBEHHBI HE®TAHOM TEXHUYECKNW YHUBEPCUTET
uMeHH akagemuka M.JIl. MWIIMOHIIIMKOBA
HNucruryTr HedTH M raza
I'pynna "" Cemectp """
Juconniuna "Ilon3emuas ruapoMexannka'
buier Ne 33
1. ITIponunaemocTs mopuctoii cpeasl. Yucno Cauxrepa.

2. [Ipocreiimue MOAETN TOPUCTON CPEIIBI.
3. ITmocKwii TOTOK, €CITH B TIOTYOSCKOHETHOM H KPYTJIOM IUTACTaX pacIoI0KeHa OHa CKBAXKHHA.

IMoanuck npenoxasares IMoanucek 3aBeaywoero kadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWI T'OCYJJAPCTBEHHbI HE®TSAHOM TEXHUYECKU YHUBEPCUTET
uMeHu akagemMuka M.J{. MUJIMOHIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """
Juconniuna "Ilon3emuas ruapoMexannka'
Buaer Ne 34
1. OgHOMEpHBIN QUIBTPAITUOHHBIN TOTOK.
2. TudbdepeHnmnanbHOE ypaBHEHNE YCTAHOBUBIIIETOCS NBIDKEHUS HEC)KMMAEMOH JKUIKOCTH CO CBOOOTHOM
TIOBEPXHOCTHIO B IJIACTE, IMEIOIIEM HETIPOHUIIAEMYIO ITOIOIIBY.
3. OUIBTPAIIMOHHEIH MOTOK KUAKOCTH OT HAaTHETATEIbHOM CKBaXKIHBI K SKCIUTYaTallHOHHOM.
Iloanuck npenoxaBares IMoanucek 3aBeaymomero Kkadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWI T'OCYJJAPCTBEHHbBI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHH akagemuka M.JI. MU1JMOHIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""
Jucuunauna "Tloa3emuasi rugpoMexanuka'
Buaer Ne 35
1. [ToTOK OHOMEPHOH HECIKUMAEMOH JKUIKOCTH B IeOPMUPYEMOM TPEIITMHOBATOM ILIACTE.
2. IloTeHanbHOE IBUKEHUE OJJHOMEPHONU HEC)KUMAEMOM SKUIKOCTH.
3. KoaddurrienTsl 00beMHOM yIPYrOCTH KHIKOCTH U I1J1aCTa.
Moanucy npenoaaBaTesis Hoanuck 3aBenyromero kadeapoi
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MUWHUCTEPCTBO HAYKH M BBICHIETO OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIAHA
T'PO3HEHCKUI IT'OCYJIAPCTBEHHBINA HE®TSIHOW TEXHUYECKUI YHUBEPCUTET
uMeHHu akageMuka M.J{. MUJIMOHIIITUKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""
Jucuunauna "Tloa3emuasi rugpoMexanuka'"
Bujaer Ne 36
1. [ToHsATHE O METOJIC UCCIICAOBAHUS TIOCKOTO MOTOKA.
2. Ilpocreiime MOAeIn TOPUCTON CPEJIBI.
3. YpaBHEHHE HEPA3PBIBHOCTH (PHIIBTPAIIMOHHOTO MTOTOKA B TPEIIMHOBATO-IIOPUCTOM M TPEUIMHOBATOM ILIacTaX.
Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi

MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30OBAHUS POCCUHIICKOM ®EJEPALIMA
T'PO3HEHCKHWI T'OCYJAPCTBEHHBI HE®TAHOM TEXHUYECKW YHUBEPCUTET
uMeHH akagemuka M.JI. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp """
Juconniuna "Ilon3emuas ruapoMexannka'
buier Ne 37
1. [ToTok uaeanbHOTO rasa B 1ehOpMUPYEMOM TPEIIMHOBATOM ILIACTE.
2. IToTreHmansHOE ABMIKEHHE.
3. BimsiHue Ha MPOU3BOIUTEITHLHOCTh CKBAYKHUHBI (HOPMBI BHEIITHETO KOHTYpa TIACTa.
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIAHA
I'PO3HEHCKHWI T'OCYJAPCTBEHHbI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """
Jucnnniuna "Ilon3emuas ruapoMexannka'
Buaer Ne 38
1. JleObuT M MHOAUKATOPHAS JUarpamMa Jijisl TIOTOKa KUIKOCTH CO CBOOOHOM MOBEPXHOCTHIO.
2. OUKTUBHBIA TPYHT H MEPEXOJ OT HETO K eCTECTBEHHOMY TPYHTY.
3. CoBMecTHOE ACHCTBHE HECKOJIBKUX IKCINTyaTAIIMOHHBIX M HATHETATEIbHBIX OaTapeil.
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kkadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWI T'OCYJAPCTBEHHbI HE®TSAHOM TEXHUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp ""
Jucuunauna "Tloa3emuasi rugpoMexanuka'
Buaer Ne 39
1. TloreHumanbHOE JBUKEHUE OJHOMEPHON HEC)KUMAEMOU KUIKOCTH.
2. CoBMecTHOE ACHCTBHE HECKOJIBKUX IKCINTyaTAIIMOHHBIX M HATHETATEIbHBIX OaTapeil.
3. [ToHsATHE O METOJEC NCCIICAOBAHUS INIOCKOTO MOTOKA.
Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi
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MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30BAHUS POCCHIICKON ®EJEPALIMA
T'PO3HEHCKHWW T'OCYJIAPCTBEHHBIA HE®TAHOW TEXHUYECKWI YHUBEPCUTET
uMeHHn akagemuka M.Jl. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""

Jucuunauna "Tloa3emuasi rugpoMexanuka'"

Buner Ne 40
1. Yucmo Petinonnaca.
2. [IpsimonuHeliHas 6aTapest CKBaKUH.
3. Cxopocts ¢punbrpanun. 3akoH Japcu.
Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi

Kpurepun oneHKd 3HAHUI NPHU IpUeMe 3a4eTa

- He 3a4TeHO BBHICTABIISECTCS ACIHUPAHTY, €CIU JaH HE TOJHBIA OTBET, MPEICTABIISIOIIUN
co00i1 pa3po3HEHHBIC 3HAHUS 10 TEME BOMPOCA C CYIMIECTBEHHBIMH OITHOKAMH B ONPEICICHUSX;
MPUCYTCTBYIOT (parMEHTApPHOCTh, HEIOTUYHOCTh H3JIOKCHHS, aCIHPAHT HE OCO3HAET CBS3b
JAHHOTO TIOHSTHS, TEOPUHU, SIBICHHUS C JPYTUMH OOBEKTAMH JUCIUIUIMHBI; OTCYTCTBYIOT
BBIBO/IbI, KOHKPETU3AIUS U TOKA3aTEIbHOCTh U3JI0KEHHS; PeUb HE TPAMOTHAST; TOTIOJTHUTEIbHBIC
U YTOYHSIOIIME BOMPOCHI TPETOaBaTess HE NMPUBOIAT K KOPPEKIMH OTBETa aclupaHTa He
TOJILKO Ha TIOCTABIICHHBII BONIPOC, HO U HA JPYTUE BONPOCHI TUCIUILTUHBI;

- 3a4YTEeHO BBICTABISICTCS ACHHPAHTY, €CIH JaH TIIOJHBIM pPa3BEepHYTHIA OTBET Ha
MIOCTABJICHHBI  BOIPOC; IIOKa3aHa COBOKYMHOCTh OCO3HAaHHBIX 3HaHWH 00 O0OBeEKTe;
JIOKa3aTeJIbHO PACKPBITHI OCHOBHBIC TIOJOKCHUS TEMBI; B OTBETE IPOCICIKUBACTCS YETKAs
CTPYKTypa, JIOTHYECKasi IOCIEI0BAaTeIbHOCTh, OTPAXKAIOIIas CYIIHOCTh PAaCKPBIBACMBIX
MIOHSITHIA, TEOPHA U SIBIICHUH; 3HAaHUE 00 00BEKTE IEMOHCTPUPYETCS HA JOHE TTOHUMAaHUS €T0 B
CHUCTEME JIaHHOW HayKHM M MEXIUCHUIUTMHAPHBIX CBs3eil; OTBET WM3IOXKEH JHUTEepaTypHBIM
SI3BIKOM B TEPMHUHAX HAYKH; MOTYT OBITh JOMYIICHBI HEAOYETHl B OMPEICIICHUU TOHSTHUH,
WCTIPABIIEHHBIC ACTUPAHTOM CAMOCTOSATEIHHO B MIPOIIECCE OTBETA.
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