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1. Ilepedenb NJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPOrpaMMe HHAMKATOPAMH A0CTHKEHHS

KOMIIETeHIM A

®opmupyemast

KoMIleTeHust (¢

yKa3aHHeM KO0/a)
OIIK-18. Criocoben
IPUMEHSTh HaBbIKU aHAJIN3a
TOPHO-T€0JI0TrMYECKUX
YCIJIOBUM NIpH
JKCIITyaTalluOHHON
pa3BeqKe u 100bIYe
IIOJIE3HBIX HUCKOIAEMBIX, a
TaK)Ke IPU CTPOUTEIILCTBE U
JKCIITyaTaluy MOJ3EMHBIX
00BEKTOB, B TOM UHCIIE ITPU
OCBOCHMHU PECypCOB LIeb(ha
MOpEN U OKEaHOB

Koa n HaumeHoBaHue
HHIMKATOPA JOCTUKEHU S
KOMIIeTeHIIUH

OIIK-18.1. PaccmarpuBaet
METO/IbI BEIOOpA aHATN3a
TOPHO-TE€0JIOTMYECKUX
YCJIOBUM NIpH
HKCIUTyaTal[MOHHOM pa3Belike
1 J00bIY€ MOJIE3HBIX
HCKOMAEMBbIX, a TAaKXKe MpU
CTPOUTENIBCTBE U
HKCIUTyaTaIH MOA3EMHBIX
00BEKTOB, B TOM UHUCIIE NIPU
OCBOEHHUU PECypcoB Iienbha
MOpPEU U OKEAHOB.

Pe3yabTaTsl 00yueHus no
JMCHUIINHE (MOIYJII0)

OO0yuaromuiicst T0KEH 3HATh:
OCHOBHI (D (HepeHITNATEHOTO |
MHTErPAJIbHOI'O UCYUCIICHMUS,
AQHAJIMTUYECKON T€OMETPUH U
JUHEHHOH areOphl, YUCIICHHBIE
METO/bI PEIICHHS YPABHEHUI; O
XUMHUYECKOM COCTABE, CTPOCHUU
M CBOICTBaX BEIECTB;
(u3nueckre OCHOBbI MEXaHUKU;
MOJICKYJISIPHON (U3UKH U
TEPMOJIUHAMUKHU; IPUHIUIIBI
MIPUMEHEHHUS COBPEMEHHBIX
UH(GOPMAIIMOHHBIX TEXHOJIOTHI B
HayKe U IPEeIMETHON
JeATEIbHOCTH

OIIK-18.2. [Ipumensier Ha
[IPAKTUKE HaBBIKU aHATIN3a
TOPHO-T€0JI0rMYECKUX
YCJIOBHUM U
HKCIUTYaTallMOHHON pa3BesIKe
1 100bIY€E MOJIE3HBIX
HCKOIIaeMbIX, a TAKXKe MPU
CTPOUTENILCTBE U
HKCIUTYyaTaI[H MO/I3€MHBIX
00BEKTOB, B TOM UHCJIE NTPU
OCBOCHMHU PECypCoB HIenb(ha
MOpPEU U OKEAHOB.

OIIK-18.3. OcymecTBisieT
aHaJIN3 TOPHO-
re0JIOTMYECKUX YCIOBHUM NPH
IKCILTYaTallMOHHOM pa3BelKe
U 100bIY€ MOJIE3HBIX
HCKOIIaeMbIX, a TAKXKe MpH
CTPOUTENLCTBE U
HKCIUTYyaTaI[H MTOI3€MHBIX
00BEKTOB, B TOM UHUCJIE NTPU
OCBOCHHMH PECypCOB HIenb(ha
MOpEN U OKEaHOB.

OOyyaromuiicst TOMKEH YMETh:
HCITOIB30BaTh MaTEeMAaTHISCKUH
amnmapar, 3HaHue (U3UYECKUX H
XMMHYECKHUX CBOHCTB BEILECTB
IPU U3YUYEHUH
TEPMOJIMHAMUYECKUX CBOMCTB
BEILIECTB U pacyeTe ux
MPOIIECCOB; UCIOJIb30BATh
uH(GOPMaIMOHHBIE TEXHOIOTUN
MIPU U3YYCHUHU
€CTECTBEHHOHAYYHbBIX
IUCHHUIUINH

OO0yuaromuiicst T0HKEH BJIAJIETh:
MeToaaMu 1 dhepeHInpoBaHMs,
WHTETPUPOBAHUS (PYHKITHH,
OCHOBHBIMH aHAJIUTHYECKUMH U
YHCIICHHBIMA METOAAMHU
peleHus anreOpanyeckux u

g depeHIMATBHBIX ypaBHEHUI
U UX CUCTEM; OCHOBHBIMHU
METOJaMH TEOPETUIECKOTO H
HKCHEPUMEHTAIBHOTO
rccaeaoBaHus GU3NIECKUX U
XUMHUYECKHX SIBICHUH; METOJaMH
MOKMCKa 1 00paboTKH
uHpOpMaILIUU KaK BPYUHYIO, TaK
U C IPAMEHEHHEM COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHMA




IIK-4. Criocoben
pa3pabaThiBaTh U BHEIPSTH
HOBBIC ITEPEIOBHIC
TEXHOJIOTHH B 00J1aCTH
re0JIOropa3BeIK U
MOJICUETa YTIICBOAOPOIHOTO
CBIPbBS

[1K-4.1. [Inanupyer
TCXHOJIOTHH I'€OJIOTMYCCKUX
U3BICKAaHHUI; TEXHOJIOTHU
npoBeneHus1, 00paboTku u
UHTEPIIPETAINHU Te0JI0T0-
reo(pu3nYecKux pador.

OOyuaromuiicst T0KEH 3HATh:
(hU3HUECKYIO CYITHOCTh U
napameTphbl POIECCOB
MIPOU3BO/ICTBA MPH JOOBIYE,
nepepadoTKe U TPAHCIIOPTE
YIIIEBOIOPOJHOTO CBIPhS, KaK Ha
CyllIe, TaK U Ha MOPE;
ra30KUIKOCTHBIC TCUCHUS B
TpyOax u riacrax; (GU3NIECKyIO
CYITHOCTh OCHOBHOTO KOMILIIEKCA
reo(pU3NIECKUX METOJIOB,
CHOCOOOB UX IeOJIOTUIECKOM
UHTEPIpETAIINH.

[1K-4.2. Bueapser
NEepCA0BBIC TCXHOJIOTMHU B
MIPOLIECC MOUCKA U Pa3BEAKU
HCq)TﬂHBIX U Ira30BbIX
MECTOPOKICHHUIA;
pa3zpabaThIBacT U BHEAPSECT
nepeoBbie TEXHOJIOTHH
MOJICYETA 3aI1acoB U
yIpaBIeHUS 3aMacamH.

OO0yJaroImuiicst T0JKEH YMETh:
WCIIOJIb30BaTh 3aKOHBI U
3aKOHOMEPHOCTH (PU3UUECKHUX
MPOIIECCOB TOOBIYH,
nepepaboTKU U TpaHCTIOPTa
YIIICBOIOPOJIOB, BKITIOYAs
NOOBIYY, TPAHCIIOPT U
nepepaboTKy Ha menbde, ¢
HEJIbI0 KOMIIEKCHOTO
UCTIOJIb30BaHUS T€OPECYPCOB;
00pabaThIBaTh CTATUCTHYECKYIO
UH(POPMALIUIO, TIOTYIaeMYIO MIPH
U3YYEHUHU CBOMCTB IJIacTa JUIs
000CHOBaHUS TEXHOJIOTHIT
pa3pabOTKu MECTOPOKACHUN U
CO3/TaHUS TPYOOIIPOBOTHBIX
CUCTEM.

I1K-4.3. IIpunumaet yvactue
B pa3pabOTKe U MOJTOTOBKE
MPEAJIOKEHU N HOBBIX
METOJIUK U TEXHOJIOTUH B
00J1aCTH TreoJI0ropas3Besiku U
MI0JICYETA 3aMacoB;
BHEJJPEHNE HOBBIX
TEXHOJIOTHH B
MIPOU3BOJCTBEHHBIN
porecc.

OOyuaromuiics 10JKEH BIa/IeTh:
HAyYHBIMH U MH)KEHEPHBIMHU
HaBBIKaMU JIJIs peIIeHUs 3a/1a4
He(dTerazoBoro Mpou3BOJICTBA U
peanu3aiy TEXHOJIOTHUECKOTo
peryiaMeHTa MmpoIeccoB 00N,
nepepadoTKu U
TPaHCIIOPTHPOBKE
YTJIEBOAOPOIHOTO CHIPBS,
BKJIIOYas 1Ienb(OBbIE
He]Tera3oBble TEXHOJIOTUHY;
THJIPOAMHAMUYECKUMHU
METO/IaMH aHaJIM3a aBapUHHbIX
cCUTyalui B He)Tera30BoM
IIPOU3BOJICTBE.

2. e ¥ MeCTO AUCHUILIMHBI (MOAYJIAA) B CTPYKTYpe 00pa3oBaTe/lbHOM IPOrpaMMbl

I_[CJ'II/I HU3YyUCHUS NJUCHUIIIINHBI:

dbopMHUpOBaHKE Y CTYACHTOB 3HAHWU B 00JIACTH OCHOBHBIX 3aKOHOMEPHOCTEH TEOPETUUECKON H
MPUKIATHON THAPOMEXaHUKU MPUMEHUTEILHO K JEATEIBHOCTH CIEIUANINCTa B He(TerazoBom
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MIPOU3BOJICTBE M YMEHHS TBOPYECKH BBITIONHATH HEOOXOIUMBIC PACUETHI THIPOTEXHHUECKUX
COOPYKEHH, IPaMOTHO 3KCIUTYaTHPOBATh THAPABINYECKOe 000pyAOBaHNUE.

JucuumunHa peanusyercs B paMKax 00s3aTelnbHOM yacTu.

J1st OCBOCHHSI TUCIMILIITMHBI HEOOXOJMMBI KOMITETEHIINHU, C(POPMUPOBAHHBIE B paMKaxX M3y4YECHUs
cleAyomMX JuciumiavH: «Mexanuka», «MonekymnspHas ¢usuka», «KoneOaHus U BOJIHBIAY,
«Matemarudeckue MeTobl pusukm», «TeopeTnyeckass MeXaHHKa; MEXaHUKA CIUIOIIHBIX CPe,
«be3onacHocTb ku3HeAeATeIbHOCTY, «I eonorusy, «IIpomeicioBas reodusmnka.

Kommnerennu, chopMUpOBaHHBIE B paMKax M3y4YeHUS AUCHUIUIMHBI «[ MapomMexaHuKa,
MOJ3eMHAsT TUIPOMEXaHWKa, THUIPOMEXaHWKa MHOro(a3HbIX Ccpen» MNOTPeOyIoTCs Mpu
Beinosinennu BKP.

Hucuunnuna uzydaercs Ha 3, 4, 5 kypcax B 6, 7, 8, 9 cemecTpax

3. O0beM AUCHUILUINHBI (MOYJIS1) B 3a4€THBIX eJUHULIAX C YKa3aHHEM KOJIH4eCTBa
aKa/JieMUYecKUX UJIH ACTPOHOMMYECKHX YACOB, BbI/IeJIEHHBIX HA KOHTAKTHYI0 padoTy
00y4YaIIHXCH € MpenojaBaresieM (110 BUAAM Y4eOHBIX 3aHATHI) 1 HA CAMOCTOATEIbHYIO
padoTy 00y4armmXxcs

O6m1ast Tpy10eMKOCTh (00bEM) TUCHUILTUHBI cocTaBisieT 432 aka. 4.

Bcero yacos
O0beM TMCHMILINHBI 3aounas ¢popma
o0yueHust
OO61mas TpyA0eMKOCTh AUCIUIIITMHBI 432
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MpeIoaBaTesiem:
JIEKUH 24
MPAKTHYECKUX (CEMHUHAPCKHX ) 26
npyrue ¢hopMbl KOHTaKTHOH paboThl (PKP) 2,6
Y4eOHBIX 4acOB Ha KOHTPOIIb (BKIIIOYAs YaChl MOATOTOBKH): 194
Qg QepeHIIMPOBAHHBIN 3a4eT
9K3aMeH
Y4eOHBIX YaCOB Ha CAMOCTOSITEIHHYIO pa0OTy 00yJaromuxcst 360
(CP)
DopMBbI KOHTPOJIS CemecTpbl
mubdepeHIMpOBaHHBIN 3a4eT 7
9K3aMeH 8,9

4. Coep:xkanue TUCHUIIHHBI (MOAYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3aesiaMm) ¢
YKa3aHHeM OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJleMHUYeCKHX YaCOB U BUI0B Y4eOHBIX
3aHATHI

4.1. Pa3nenbl AUCHUILIMHBI H TPY10€MKOCTH 110 BUAAM y4eOHbIX 3aHATHI (B
aKaJeMUYeCKHUX Yacax)

Buabl yueOHbIX 3aHATHIH, BKJIKOYAS
CaMOCTOSITEIbHYIO padoTy 00y4aromuxcst

Ne HaumenoBanue pasaesia / TeMbl U TPYA0EMKOCTH (B Yacax)
n/n JTUCIUIIINHBI KonTakTHas padora ¢
npenogaBarejiemM CP
Jlek \ IIp/Cem \ JIad




1 Pazgeal 16 14 0 146
1.1 = Bgenenue. ['unpocraTuueckoe naBieHUE 1 0 0 8
1.2 OcHOBHOE ypaBHEHUE T'UJIPOCTATUKHU. 1 1 0 6
JlaBiaeHue B ) KUJKOCTH

1.3 | YcraHoBuBLIEECS U HEYCTAaHOBUBLIEECS 1 1 0 10
JBUKECHHE KUIKOCTH.

1.4  VYpaBuenue bepnymnu 2 1 0 8

1.5 TI'mapaBindeckue CONPOTUBIIEHHUS. 1 1 0 6
PexxnMbl TeueHus

1.6 = MecTHbBIC CONPOTUBIICHUS. 0 1 0 10

1.7 | Knaccudukarust TpyOOIpoBOAOB U 0 1 0 8
OCHOBHBIE pacueTHbIE (POPMYIIBL.

1.8  Ucreuenue KUAKOCTH 2 2 0 10

1.9  VYpaBHenue bepnymnu ans 1 2 0 6
HEYCTAaHOBUBIIIETOCS IBUKEHUSI.

1.10 Mogenu GprIbTPalMOHHOTO TCYCHHS U 1 0 0 8
KOJJIEKTOPOB.

1.11 XapakTepuCTUKHU KOJJIEKTOPOB. 1 0 0 6

1.12  3akoHbl puabTpanuu. 1 1 0 4

1.13  TuddepeHumanbHpIi OIX0/1 K ONMCAHUIO 0 1 0 6
(GMIBTPAITMOHHOTO TEUCHHS.
YpaBHeHUs T€UEHUS 17151 HIOPUCTHIX CPENl. 0 1 0 6
YpaBHeHUS QUITBTPAIAH JJISI 0 0 0 6
TPEIIMHOBATO-TIOPUCTON CPEIbL.
Buapl 0o1THOMEPHBIX TOTOKOB. 1 0 0 6
HccnenoBanue 0qHOMEPHBIX TCUCHUH. 1 0 0 12
CpaBHUTENBHBIN aHATN3 OCHOBHBIX BUJIOB 1 1 0 8
OJIHOMEPHOTO TeueHHs 1o 3akony lapcu.

1.19 HccnenoBanue miIoCKO-pagruaibHOIO 1 0 0 12
TEYCHHUSI.

2  Pazpen2 8 8 0 83

2.1  Amnanu3 ogHOMEpPHBIX TOTOKOB MPH 1 1 0 4
HEJMHEWHBIX 3aKOHAX (HIBTPALIHH.

2.2  @unpTpauus B HEOAHOPOIHBIX Cpeaax. 0 0 0 4

2.3 | Vopyras KHIKOCTb. 1 0 0 4

2.4  Ilpumepsl TeUEHHUH. 0 1 0 4

2.5 HeycranoBuBmascs GuiabTpanus ra3a B 0 0 0 4
IIOPUCTOU CpEXE.

2.6 = OcHOBHBIE XapaKTepUCTUKH MHOTO(]a3HOI 1 1 0 4
bunbTpanuu.

2.7 | Ucxonnble ypaBHEeHHUs MHOTO(]a3HOM 0 0 0 4
bunbTpanuu.

2.8  IloreHuuanbHOE IBUKEHUE Ta3MPOBAaHHON 0 0 0 4
KUJKOCTH.

2.9  OnHOMEpHBIE MOJIENH BBITECHEHUS 0 0 0 6
HECMEIIHBAIOIINXCS KUKOCTEH.

2.10 3apmaua bakies-JleBeperTta u ee 1 1 0 4
000011eHus.

2.11 3apaua Panonopra-Jluca. 1 1 0 6

2.12  Peonoruueckue Mojenu GUIbTPYIOIIUXCS 0 0 0 4

JKUIKOCTEN U HEJTUMHENHBIC 3aKOHEI
buIbTpauy.




2.13  OmgnomepHbIe 3a1auu GUITBTPAITAN 0 0 0 4
BSI3KOIUJIACTUYHOM KUJKOCTH.

2.14  OOpa3oBaHM€ 3aCTOMHBIX 30H IIPU 0 0 0 4
BBITECHEHUU HE(DTH BOJIOM.

2.15  IIpuTOK K COBEpIIEHHON CKBa)KUHE. 1 1 0 4

2.16 IlpuTok k GaTapesiM CKBaKHH. 0 0 4

2.17 = CymHoCTh MaTe€MaTUYECKOTO 1 0 0 4
MOJICIIUPOBAHUS.

2.18 AKTyaJlbHOCTh MaT€MaTHYECKOTO 0 0 0 3
MoienrpoBanusi. OCHOBHBIE MPOOIEMBI
MaTeMaTHUYECKOTO MOJICIUPOBAHUS MOJIeH
JIaBJICHUMN.

2.19  OOGmwme ypaBHEHHS MHOTO(hA3HON 1 1 0 4
buapTparum.

2.20 = OcHOBHBIE MOJIENIN U30TEPMUUYECKOM 0 1 0 4
GuIbTpAUK U 33191 MEXaHUKHU B
HedTenoobIue.

3 Paszgen 3 0 4 0 131

3.1 ®unpTpanus 0IHOPOJHON YIIPYyroi 0 1 0 18
XKHUJIKOCTH B e(pOopMUPYEMOM IIIacTe.

3.2  JIByx(asznas bunbTpanus. 0 1 0 16

3.3  KanwuisipHbie NMPOIEcChl B MOPUCTOU 0 0 0 22
cpeze.

3.4 MHOroKOMIOHEHTHAas! (PHIITPAIHSI. 0 1 0 22

3.5 ®unbTpauus AByXKOMIOHEHTHOU 0 1 0 20
KUJKOCTH.

3.6 Hewusorepmuueckast GuiabTparms. 0 0 0 15

3.7 ®wusuka pa3BelKH, pa3padOTKH 0 0 0 18
He()TEra30BbIX MECTOPOXKICHUH.
Hroro 24 26 0 360

4.2. Conep:xanne JMCIHHILIMHBI, CTPDYKTYPHPOBAaHHOE 0 pa3jejaM (TeMaMm)

Kypc JIeKnMOHHBIX 3aHATHI

Ne = HaumenoBaHue pasjiena / Coaepxanue
TeMbI JHCIUTIIHHBI
1 Pa3zpeanl
1.1 Bsenenue. Mertoasl ucCIe10BaHN, UCTIOIb3YEMBIE B THIPABIINKE.
I'mppocraTtnyeckoe OcHoBHBIE U3NYECKHE CBOMCTBA KUAKOCTH. CHIIbI,
JaBJICHUE JIEUCTBYIOIIAE HA )KUAKOCTh. [ MaApOCTaTUUECKOE 1aBICHUE
u ero coiicTBa. /luddepennuanbable ypaBHEHUS
TUAPOCTATUKY U UX UHTErpupoBaHue. PaBHoBecHe
HEC)KUMAEMOH KUAKOCTH B I10JI€ CUJI TSKECTH.
IloBepXHOCTH paBHBIX J1aBJICHUN
1.2 OcHOBHOE ypaBHEHUE 3akoH [lackaisi, iCriob30BaHUE €r0 B MPAKTUYECKOU

TUApPOCTaTUKU. J[aBieHue B
JKUJIKOCTH

JESTENLHOCTH. AOCOTIOTHOE U U30BITOYHOE JIaBIICHHE.
Bakyym. [Ibe30MeTprueckas BbICOTa M THIPOCTATUYECKUIA
HaIop, SHEPreTUUECKUI CMBICTT OCHOBHOTO YPaBHEHUS
TUJIPOCTATUKU. MeTObI ONpeIeTIEHUs CHIIbI U LIEHTpa
JIABJICHUA )KUJKOCTU Ha TUIOCKUE U KPUBOJIMHEWHbBIE
MMOBEPXHOCTHU. DMIOPHI AaBieHus. [mapanue Ten B
JKUJKOCTU. 3aKOH Apxumea.
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1.3

VYcTaHoBuBIIEECS U
HeyCTaHOBI/IBI_HeeCH
NIBUKEHUE KUIKOCTH.

1.4  VYpaBuenue bepuHymim
1.5 T'mapaBnuueckue [Totepu Hamopa npu yCTaHOBUBILEMCS JBUKEHUU
COINPOTUBIIEHUS. PeXx1MBbI KUAKOCTU. Pacpesnesnienne cKkopocTeil pyu JaMUHApPHOM U
TEUYEHHUS TypOyJIEHTHOM JIBHXEHUU XUIK0ocTH. Koaddumment
rujpaBinyeckoro tpenus. Mcenenosanus Hukypanse.
Bnusinue pexuma IBUKEHUS )KUJIKOCTH U LIEPOXOBATOCTU
TpyOOIPOBO/Ia HA JTMHEHHBIA KO3PPHUITUCHT
TUPABIMYECKOIO CONPOTUBIIEHUS U IOTEPU HAIIOpa.
['unpaBnuyeckue TaakKue U HepoXoBaThie TPYODI.
Mertoauka pacdyera moTepp Hamopa B Tpyoax. ,
1.8  HcreueHue sKuUAKOCTH
1.9  VYpaBuenue bepnymiu s OnopoxHeHue pe3epByapoB. [ 'uapaBindeckuil yaap B
HEYCTaHOBUBLIETOCS TpyOonpoBoax. [loBeieHnEe aBIeHNS B
JIBUKCHHUSL. rujipocTaTuueckoM ynape. [1onHblil u HenonHseIi ynap.
CriocoObI yMEHbBIIICHHS JaBJICHHS TP THIPABINIECKOM
yaape.
1.10 Mopenu punbTpanioHHoro = Mogenb GuIbTpannoHHOro TeueHus. [loHsaTre cronHoi
TEYECHUSI U KOJJIEKTOPOB. cpensl. TepMoanHamMuueckue yciaoBus. MoeanpoBaHue
10 BPEMEHU U ITPOCTPAHCTBY. Buabl Moienen no creneHu
cxumaeMocTH. [ToHsiTue 0 MHOTO(a3HBIX CHCTEMaX.
Peonornyeckne Mmoaenu. Mozaenu KOJIIEKTOPOB.
['eomeTpuyeckue Moaenu (Kaaccuukaius KOJIeKTOPOB
10 BHJIaM IIyCTOTHBIX IIPOCTPAHCTB; U€AIU3UPOBAHHBIE
MOJIEJIH MIOPUCTHIX Cpell; GUKTUBHBIN U UI€ATbHBII
IPYHTHI; U1€aJTU3UPOBAHHBIE MOJENIN TPELUIMHOBATO-
MOPHUCTHIX cpex). Mexanndeckue Mojenu (peoioruyeckue
MOJIETN TOPHBIX OPOJI; U30TPOIIHBIE U AHU3OTPOIIHbBIE
CpeIibl).
1.11  XapakrepucTuku
KOJUJIEKTOPOB.
1.12 | 3akoHsbl punpTpanuu. [Topucras cpena. CxkopocTs QuuibTpanuu. JINHEHHBIH

3aKkoH QuibTpanuu Jlapcu (3amuch 3aK0Ha Yyepes3 CBA3b
HaIopa ¢ pacxoJ0M U uepe3 CBS3b CKOPOCTH C JIaBJICHUEM;
g depeHIanbHas 3auch 3aKoHa; K03 duuueHt
(GuIbTpaUM U €ro CBA3b C IPOHULIAEMOCTHIO;
pPa3sMepHOCTh OCHOBHBIX (PMIIBTPALMOHHBIX TAPAMETPOB B
METPUYECKUX U CMEIIaHHOM cucTeMax eluHuN). [ panuisl
IPUMEHUMOCTH 3aKkoHa Jlapcu (yciaoBus COOMIOIECHUS
3akoHa Jlapcu; pusndeckoe o0bsICHEHUE TPUINH
HapyLEHNs TMHEHHOCTH 3aKOHA (QUIIbTPALNH;
KOJIMUECTBEHHAs OLleHKa 00JaCTH MPUMEHUMOCTH 3aKOHA
Hapcu. Henuneiinple 3aKoHbI pUabTpanunm).
TpeuHoBaras cpena. JInHelHbli 3aK0H GuUIbTpanun
(MpOHMIIAEMOCTH TPEIIMHOBATBIX CPEl; 3aBUCUMOCTD
MIPOHUIIAEMOCTH OT JAaBJICHUS; TPAHULIBI TPUMEHUMOCTH
JUHEWHOTO 3aKoHa (pusbTpanun). HennueitHble 3aKOHBI
GbuabTpanuy A7 TPEHIMHOBATHIX cpel (061acTi
IIPEUMYIIIECTBEHHOTO HapyILIEHUs TMHEWHOI O 3aKOHa B
TPEIIMHOBATO-TIOPUCTON CPEJIE).
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1.16

Buabl omHOMEpHBIX

Ornpezenenre 0JJHOMEPHOTO IMMOTOKA U €r0 BHIBI.

MMOTOKOB. Onucanne OJHOMEPHBIX TOTOKOB.
1.17 | UccnenoBanue
OJTHOMEPHBIX TEUECHHUH.
1.18  CpaBHUTENbHBINA aHAIU3 AHanu3 NOTEHIIMAIBLHOIO IBUKEHUS TPEX BUIOB
OCHOBHBIX BUJIOB OJIHOMEPHOTO TEUEHUS B OOIIEM BHJIE.
OJIHOMEPHOTO TEYCHHUSI 110
3akony lapcu.
1.19 | UccnenoBanue miocko-
painaIbHOTO TEYCHHUS.
2  Pazmen2
2.1  AHanu3 OJHOMEpPHBIX Hecxxumaemast ®KUIKOCTh B HEACPOPMUPYEMOM I1J1aCTe
MIOTOKOB P HEJIMHEHHBIX  (BUJ OCHOBHOI'O YPaBHEHUS; OTJIMYHE UHIUKATOPHOM
3aKOHAX (PUIbTPAIIHH. 3aBUCUMOCTH, KPUBOI pacrpeiesieHus] JaBICHUS 1
BOPOHKH Jienpeccuu oT 3akoHa [lapcu). MneanbHblil ra3 B
HeaegopMupyeMoM 1acte (OTININe WHIANKATOPHOU
3aBHCUMOCTH, KPUBOH paciipe/iejIeHHsl TaBJICHHS U
BOPOHKHU Jenpeccur ot 3akona [apcu). OpnopoaHas
HEC)KMMaeMasl KHUAKOCTh B IeOpMUPYyEMOM I1acTe
(0cobeHHOCTH MHAUKATOPHOM 3aBUCUMOCTH ). Y ieanbHbIi
ra3 B gepopmupyemMoM 1iacte (OTIHYMe MHAUKATOPHOU
3aBUCUMOCTH OT HEC)KUMAEMOM KUIAKOCTH B
nehOpMUPYEMOM ILIIACTE).

2.3  VYmpyras KuIgKoCTb. [TonusiTrst 06 ynpyrom pexxume miacta (yopyrui pesxxum
(GUIBTPAIIUKN B €0 0COOCHHOCTH; BUJIBI YIIPYTOT0 PEXKUMA;
3aBHUCUMOCTH 3 eKTa HECTAlMOHAPHOCTH OT
MIPOHUIIAEMOCTH, BSI3KOCTU U YIPYTOCTU KUIKOCTH,
racta). OCHOBHBIE MTaPaMETPhl TEOPUU YIIPYTOrO PeKUMa
(ko3¢ ¢unrenTs 00BEMHO YIIPYTOCTH IJIACTa; YIPYTHA
3arac; moJICYeT yIpyroro 3araca KuJIKoCcTH; K03 puiment
MbE30MPOBOAHOCTH; MTapameTpsl Dyphe).
HuddepennnansHoe ypaBHEHHE HEYCTaHOBUBIICHCS
bunbTpauyu ynpyrou xXuaKoctu (ypaBHEHHE
MbE30MPOBOHOCTH).

2.6 | OCHOBHBIE XapaKTEPUCTUKU = ['OMO- U reTeporeHHble cucteMbl. HachlleHHOCTb.

MHorogaszHoll puibTpanuu. YpaBHeHue Jlapcu ais MHOTO(a3HbIX CUCTEM.
3aBUCUMOCTh OTHOCHUTEIIbHBIX POHUIIAEMOCTEN OT
HACBIIIIEHHOCTH TSI IBYX U TPEX(Ha3HOM CUCTEM.
Kanunnspruoe nasnenue. Bun ¢pynkuuu JleBeperra.
O6usiact HEOOXOAMMOCTH YUeTa KaUJUISIPHOTO J1aBJIE€HUSI.
2.10 3apaua baknes-JleBeperrau ®ynkuus baknes-JleBeperta (husnueckuii cMbIci; rpaduk
ee 00001IeHNS. B 3aBHCHMOCTH OT HACBHIIIIEHHOCTH U €ro 00BsICHEHHE;
3aBUCHUMOCTDH OT OTHOILICHUS BSI3KOCTEN BBHITECHSIOIIECH 1
BBITECHsIeMOM xuakocTeit). Jucnepcust BonH. [Ipupona
CKauKa HACBIIEHHOCTH.
2.11  3apaua Panmonopra-Jluca. Pa3sma3sbIBaHne ckauka HacCHIIIICHHOCTEH.
Crabunr3upoBaHHas 30Ha HACKIIIIEHHOCTEH.
2.15 TlpuToK K COBEPIICHHOM @uUIbTPAlMOHHBINA MMOTOK OT HATHETATEIbHON CKBAaYKUHBI K

CKBa>XHHC.

JKCILTyaTalMOHHOU. IIpUTOK K COBEPILIEHHOM CKBaXKUHE.
IIpuTOK K rpyIIe CKBaXUH C yJaJI€HHBIM KOHTYPOM
nutaHus. [IpUTOK K CKBaXKUHE B IIJIACTE C
MIPSIMOJIMHEMHBIM KOHTYpPOM NUTaHus. [IpuTok k
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CKBa)KMHE, PACITOJIOKEHHON BOIM3M HEITPOHHUIIAEMOM
IIPSAMOJIMHEMHOW rpaHuibl. [IpUTOK K CKBaXKMHE B IIJIACTE C
IIPOU3BOJIbHBIM KOHTYPOM ITUTaHMUSL.

2.17  CymHocTh [IpsiMbie 1 oOpaTHBIC 3a1aun. MaTemMaTHdecKast MOJIEb —
MaTeMaTU4ecKoro ujeanu3upoBaHHAasl MOJEIb PEAJILHOTO MPOLIEcCa.
MOJIETTUPOBAHUSI.

2.19 OOmue ypaBHEHUS VYpaBHEHHE COXPAaHEHUS MACCHI KUAKOCTH B TOPUCTON

MHOTO(a3HO! PUIbTpAIHH.

cpelie. YpaBHEHHUE IBUKEHUS )KUJIKOCTH B IIOPUCTOH Cpesie
(3akoH [apcu). MukpoMexaHuKa MOPUCTOM CPEIbI.
Kanwmuisapueie cuibl. Kanuusipaoe nasnenue. GyHKuus
JleBeperrTa.

Kypc mpakTudecknx/ceMuHapCKUX 3aHATHN

Ne

HanmenoBanmue pa3zaena /
TeMbl U CHUILTHHBI

Conep:xanue

Pazpen 1

1.2

OcHOBHOE YpaBHCHHC
THAPOCTATHUKHU. I[aB.HeHI/Ie B
KHNIKOCTH

3akon [lackais, HCII0JIb30BAHUE €TI0 B MPAKTUYECKOM
JeITeIbHOCTH. AOCOIIOTHOS U H30EITOYHOE JIaBJICHMUE.
Bakyywm. [Ibe3omeTpuueckas BbICOTa U
TUAPOCTATUYECKUN HAIIOP, YHEPTETUYECKUM CMBICT
OCHOBHOTO YpaBHEHHsI TUAPOCTATUKH. MeETO b
OTpeJIeJICHUS CUJIBI U LIEHTpPA JIaBJICHUSI )KUJIKOCTH Ha
IJIOCKUE U KPUBOJIMHEHHBIE TTOBEPXHOCTU. DMIOPHI
nasneHus. [1naBanue Ten B )KUIKOCTH. 3aKOH ApXuUMena.
CemuHapckoe 3ansatue. Pemenue 3amgau

1.3

Ycra"noBuBIeecd 1
HEyCTaHOBUBIIIEECS
ABUXXCHUC )KUAKOCTHU.

JIunus Toka, cTpyiika, notok. Pacxon xxunkoctu. JKupbie
cedyeHus notoka. CpenHsist CKopocTh. [ 'uapaBnuyeckuii
paguyc. YpaBHEHHE HEPA3PBIBHOCTH IIOTOKA.
Cemunapckoe 3ansitue. Pemenue 3anau

1.4

VYpasHenue bepnymuim

YpaBHeHue bepHymm Ui UACAITBHON KUAKOCTH U €TI0
unTepnpetanus. OcoOeHHOCTH JBUKEHUS peaIbHbIX
KUIKOCTEH. YpaBHEHUE bepHyIIn Ui IOTOKA pealbHOU
KUJKOCTH IIPU YCTAHOBUBILIEMCS IBU’KEHHUH JKHJIKOCTH,
F€OMETPUYECKOE U DHEPIETUYECKOE TOJIKOBAHUE U €TO
MpakTU4eckue npumMeHeHus. CeMHUHapCcKoe 3aHsTHE.
Pewrenue 3anau

1.5

1.6

1.7

I'mppaBnuueckue
CONPOTHUBIEHUS. Pexumbl
TEUCHUS

MecTHBIE CONTPOTUBIIEHHUS.

Knaccudukanus
TpyOONPOBOIOB U OCHOBHBIE
pacueTHbie (HOPMYITHIL.

[ToTepu Hamopa npu yCTaHOBUBIIEMCS JBUKCHUU
XKUAKocTU. PacnipeienieHne cKkopocTel py JJaMUHaApHOM
U TYpOYJIEHTHOM JBM>KEHUU KuAKocTH. KoadduuneHnt
ruapasianueckoro Tpenus. Mccnenosanusa Hukypanse.
BnusiHue pexxuma IBUKEHUS KUIKOCTH U
IEPOXOBATOCTH TPYOOIIPOBO/IAa HA JIMHEHHBIN

KO3 PHUIMEHT TUAPABINYECKOTO COMPOTUBICHUS U
notepu Haropa. ['unpaBnuueckue raaaKue u
iepoxoBatsle TpyObl. MeToinka pacuera noTephb Haropa
B TpyOax. CemuHapckoe 3anstue. Pemenue 3agau
N3mepenne kod¢dunmerTa ConpoTUBICHHS B
3aBMCHMOCTH OT €T0 BUJa U uncia PeiiHomnbaca.
Cemunapckoe 3ansitue. Pemenue 3amaq
I'uapaBnnueckuii pacueT TpyOOIPOBOIOB MIPH
MOCJIEZI0BATEIHHOM U NapajlIeIbHOM COEIMHEHUH.
Pacuet TpyOOITpOBOIOB C HENPEPHIBHBIM N3MEHEHUEM
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pacxona o jaimuHe. OCHOBBI pacyeTa CIOXKHOTO
HE3aMKHYTOTO M 3aMKHYTOT'O TPyOOIIPOBO/IOB.
CemuHnapckoe 3ansatue. Pemenue 3amgau

1.8 ' HcrteyeHune XUIKOCTH
1.9 | VYpaBHenue bepuymnu ans
HEYCTaHOBUBIIETOCS
JIBUKCHHSL.
1.12  3akoHBI GUIBTPAIIUH. [opucras cpena. Ckopocts ¢punbTpanuu. JIMHEHHbINH
3akoH unpTpanuu Jlapcu (3anuch 3aK0Ha Yyepes3 CBsI3b
Haropa ¢ pacxoJI0M 1 4epe3 CBsI3b CKOPOCTH C
naBieHueM; quddepeHnnanbHas 3anuch 3aK0Ha;
KO3 PHUIHUEHT PUIBTPAIIMU U €TO CBA3D C
MIPOHUIIAEMOCTHIO; PA3MEPHOCTh OCHOBHBIX
(UIBTPAIMOHHBIX [TAPAMETPOB B METPHUUECKHUX U
CMEIlIaHHOM cucTeMax equHull). ['paHuIls!
MIPUMEHUMOCTH 3aKoHa [lapcu (ycioBus coO01eHus
3akoHa Jlapcu; ¢pusznueckoe 0ObsCHEHE TPUYUH
HapyIIeHUs JTMHEWHOCTH 3aKOHA (PUIIbTPALINU;
KOJIMYECTBEHHAs OLIEHKa 00JaCTH MPUMEHUMOCTH 3aKOHA
Hapcu. HenmuHeiiHble 3aKOHBI (GUIIBTPALINN).
TpemmunoBaras cpena. JInnelnsiii 3aKoH GuabTpanuu
(IpOHHUIIaeMOCTh TPEIIMHOBATHIX CPE/l; 3aBUCUMOCTh
MIPOHUIIAEMOCTHU OT JABJICHUS; TPAHUIIBI TIPUMEHUMOCTHU
JTMHEHHOTO 3aKoHa (priabpTpanun). HennHeitHpie 3aKOHBI
(dbunpTpanuu A TPEIMHOBATHIX cpel (00aacTu
MPEUMYIIECTBEHHOTO HAPYIICHUs TMHEHHOTO 3aKOHA B
TPELMHOBATO-IOPUCTOH cpefe). CeMuHapCcKoe 3aHsTHE.
Pewenne 3anau
1.13  Tuddepenumnansubiii nogxon  JuddepeHnaabHbli MOIX0/1 K OMUCAHUIO
K OIHUCAHUIO (buIBTpaMOHHOTO TeueHus. M3oTepmudeckoe
(GUIBTPAMOHHOTO TEUEHUSI.  MPUOIIKEHUE U 00J1acTh ero npuMeHeHus. CeMHUHapCKoe
3austue. Penrenue 3amau
1.14  YpaBHeHus TeueHus A OO6mas cucrema ypaBHEHHUI. Y paBHEHUS
MIOPUCTBIX CPEL. MOTEHIIUATIBFHOTO JBUKEHHUS (TOTEHIINAN; BRIPAKEHUE
3akoHa /lapcu yepes noreHuual; ypaBaenue Jlamnaca u
ero cBoiictBa). CemuHapckoe 3aHaTue. Pemenue 3aqau
1.18 CpaBHUTENBbHBIN aHATIN3 AHanu3 NOTEHUUAIBHOTO ABUKEHUS TPEX BUIOB
OCHOBHBIX BUJIOB OJIHOMEPHOTO TeueHus B oO1ieM Bujae. CeMuHapckoe
OJIHOMEPHOT'0 TEUYECHHUS 11O 3aHsTHE. Pemenue 3agau
3akony lapcu.
2  Pazgen2
2.1 = AHanu3 OJHOMEpPHBIX Hecxxnmaemast sxu1kocTh B HeIEPOPMUPYEMOM TLIIACTE

IIOTOKOB ITPU HEJIMHEWHBIX
3aKOHAaxX (UIbTPAIHH.

(BUI OCHOBHOTO ypaBHEHUS; OTIUYHNE WHIUKATOPHOU
3aBUCUMOCTH, KPHUBOHN pacnpeaesieHus 1aBIeHUs U
BOPOHKHU Jienpeccuu ot 3akoHa [lapcu). UneanbHblil ra3 B
HenmehopMupyeMoM TIacTe (OTIIMYNE HHIAUKATOPHOM
3aBUCUMOCTH, KPUBOH paclpeeieHus JaBICHUS 1
BOPOHKH Jienpeccur oT 3akoHa [apcu). OqHopoaHas
HeC)KMMaeMast )KUAKOCTb B IeOPMUPYEMOM I1JIacTe
(0cOOeHHOCTH MHAMKATOPHOM 3aBUCUMOCTH ). Y neanbHbIiA
ra3 B gepopmupyemMoM 1iacte (OTIHYMe HHAUKATOPHON
3aBUCUMOCTH OT HEC)KUMAEMOM KUJKOCTH B
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nedopmupyeMoM 1uiacte). CeMUHAPCKOE 3aHATHE.
Pemenue 3agau

24

[Ipumeps! TeueHuU .

[IpuTOK K CKBa)KMHE B IJIACTE HEOTPAHUYECHHBIX
pa3mepoB. TouHoe pelieHne s II0CKO-pagualbHOTO
TEUEHUs; MPUOIIIKEHHOE pelIeHUe U 00JIaCTh €ro
WCIIO0JIb30BAaHUS; TbE30METPUUECKUE KPUBBIE ITPU IyCKE
CKBA)KUHBI B OECKOHEUHOM ILJIACTE C OCTOSTHHBIM
neéutom. [IpuTok K CKBa)KMHE B IJIACTE KOHEYHBIX
pa3MepoB B YCIOBUSAX YIPYTO-BOJOHAIIOPHOIO U
3aMKHYTO-YIIPYTroro pexxuma. Kpyriblii ropu30HTAIbHBIN
IIJIACT C OTKPBITOM BHEIIHEHW IpaHuLeH
(Mbe30MeTpUUecKre KPUBBIE MPU MyCKe CKBAXKUHBI B
0ECKOHEUHOM IUTACTE C TIOCTOSIHHBIM JI€OUTOM H
MIOCTOSIHHBIM 3a00IHBIM JaBJIEHUEM; U3MEHEHHUE 1e0uTa
CO BpEMEHEM IIpU pabOTe CKBAKUHBI C TOCTOSHHBIM
3a00MHBIM AaBieHreM). Kpyribiit TOpU30HTaIBHBINA
IUIACT C 3aKPbITOM BHEIIHEN IPpaHULICH
(MIbe30MeTpUUecKre KPUBBIE MPU MyCKe CKBAXKUHBI B
KOHEYHOM IUIACTE C MOCTOSHHBIM 1€0MTOM U
MOCTOSIHHBIM 3a00IHBIM JaBlIEHHEM; U3MEHEHUE 1e0uTa
CO BpEMEHEM IIpU paboTe CKBAKUHBI C TOCTOSHHBIM
3a00iiHBIM JaBiieHHEM). B3aumoelicTBue CKBaXKUH
(otmuume kpuBoi KB/l B ciiydae nepuoanyuecku
paboTaroleil CKBaXXKMHBI OT Pa30BOT0 MyCKa).
Omnpenenenre KOIEKTOPCKUX CBOMCTB IJI1acTa 110
JTAHHBIM MCCIIEIOBaHUS CKBaKUH HECTAlMOHAPHBIMU
metonamu (ypasHenue KB/l u onpenensemblie
(bUIBTPAIMOHHO-EMKOCTHBIE TAPAMETPhI; TPUIHHBI
MOsIBJICHUS HeNTMHEWHOCTH B KpuBor KBJI).
Cemunapckoe 3ansitue. Pemenue 3anau

2.6

OCHOBHBIE XapaKTEPUCTUKHU
MHOTO(a3zHO! QUIBTpALIIH.

I'omo- 1 reteporeHHble cucTeMbl. HachIEeHHOCTD.
VYpasuenue [lapcu nist MHOTO(]a3HBIX CUCTEM.
3aBUCUMOCTh OTHOCUTEIBHBIX TIPOHULIAEMOCTEN OT
HACBIIIEHHOCTH IS IBYX U TPEX(HAa3HOM CUCTEM.
Kanunnsapuoe nasnenue. Bua gpynxnuu Jleseperra.
O6nacTi HEOOXOAUMOCTH Y4eTa KalluUIIPHOTO
nasnenus. CeMuHapckoe 3ansaTue. Perenue 3amau

2.10

3anava baknes-JleBeperra u
ee 00001IeHNS.

Oyukuus baknes-JleBeperra (pu3nyeckuil cCMbICI;
rpaduK B 3aBUCUMOCTHU OT HACBIIIEHHOCTH U €T0
00BsACHEHHE; 3aBUCHMOCTb OT OTHOIICHUS BSI3KOCTEH
BBITECHSIIOIIEH U BBITECHAEMOI kuaKocTei). Jucnepcus
BoJH. [Ipupona ckauka HackimeHHOCTH. CeMHHApCKOoe
3aHsATHE. PelieHue 3aga4

2.11

3anaua Panonopra-Jluca.

Pa3ma3biBaHMe ckauka HACHIIIEHHOCTEH.
Crabunu3upoBaHHAas 30Ha HACHIIIIEHHOCTEH.
Cemunapckoe 3ansitue. Pemenue 3anau

2.15

IIpuToK K COBEpLICHHOU
CKBa)XMHE.

@uUIbTPaLlMOHHBIN MIOTOK OT HATHETATEIBHON CKBAaKUHBI
K 3KCIuTyaTanoHHOM. [IpuTok k coBepmeHHON
ckBaxuHe. [IpUTOK K rpymie CKBaKHH C yAaJE€HHbIM
KOHTYypoM nutaHud. [[pUTOK K CKBa)KHHE B IJIACTE C
NPAMOJIMHENHBIM KOHTYPOM IuTaHus. [Iputok
CKBa)XHHE, PACIIOJIOKEHHON BOJIM3U HEMPOHUIIAEMOM
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NPAMOJIMHEHHOM TpaHulbl. [I[pUTOK K CKBaXKHMHE B IJIACTE
C IPOU3BOJIBHBIM KOHTYpOM IUTaHusl. CeMUHapCKOe
3anstue. Perenue 3agau

2.19 OOmue ypaBHEHUS VYpaBHEHHE COXPAHEHHS MACCHI KUIKOCTH B TOPUCTON
MHOTO(a3HO! PHIIbTpAIHH. cpene. YpaBHEHUE ABUKECHUS KUJKOCTH B IOPUCTOM
cpene (3akoH Jlapcu). MuKpoMeXxaHUKa IOPUCTON CPEIbI.
Kanmmiapusie cuiibl. Kannusiproe gasnenue. @yHkuus
Jlereperra. CemuHapckoe 3anarue. Pemienue 3ama4y
2.20 | OCHOBHBIE MOJEIHN @unpTpanys OAHOPOIHON HECKUMAEMOMN KUJIKOCTH.
HU30TEPMUYECKOMN [Tputok xuakoctu B ckBaxkuny. @opmyia Jromrou.
(buIbTpaIuy 1 3a1a4u [Tpumenenne TOKII k penieHnto MIOCKUX 3a1a4
MeXaHUKHU B He(hTemo0bIue. ¢unbrpanuu. [IpocTeiinie THITBI IITOCKUX
¢buabTpaMoHHBIX TeueHuil. CeMUHapCKOe 3aHsTHE.
Pewenue 3anau
3 Pazgen3
3.1  ®unpTpauus 0IHOPOAHON Ynpyruii pexxum GUIbTpaui. Y paBHEHUS COCTOSHHS
YIPYTrOM )KUJIKOCTH B YIPYToM )KUJIKOCTH, Ta3a U NOpUcTou cpeapl. DyHKIMs
nehopMUPYEMOM ILTACTE. Jleitben3oHa. YpaBHEHHUE ITHE30MPOBOTHOCTH.
ABTOMO/Ie/IbHASI TIOCTAHOBKA 33/1a4 O IPUTOKE yIIPYron
KUJKOCTU B CKBaXXUHy. Pacnipenenenue naBieHus B
IJ1acTe IpU MOCTOSHHOM PacXoje KUAKOCTH,
MIPUTEKAIOIIEM B CKBXKUHY. KpUBbIE BOCCTAaHOBJICHUS
JIaBJICHHUSI, OTIPEIEJIEHUSI CBOMCTB IJIaCTa MO JAHHBIM
TUAPOANHAMUYECKUX UCCIIEI0BAHUM CKBAKUH.
CemuHapckoe 3asstue. Pemenue 3agau
3.2 JIByx(asnas ¢punprpamnms. bespa3zmepHble ypaBHEeHHs. BTopoe KannuisipHOE YUCIIO.
3anaua baknes-JleBeperra. Pa3pbiBHbIE pelieHUs.
YcnoBust Ha pazpsiBax. PacueT koaddunmenra
BbITecHeHUS He(TU. J[ByxdasHas puiabTpanus ¢ yueTom
rpaBUTaldd. MeToabl yBeTHUCHHUS HEPTEOTAaYH
mactoB. CemuHapcekoe 3aHaTue. Pemenne 3anau
3.4  MHOrokOMIOHEHTHas OcHoBHble onpeneneHus u ypaBHeHus. uddysus u
dbunpTparusi. azcopOIus B mopuctoi cpene. CeMUHAPCKOE 3aHATHE.
Pemenue 3anau
3.5 @unpTpanus bespasmepHas cucrema ypaBHEHU, KPUTEPUHU TTOJJOOUSI.
JIBYXKOMIIOHEHTHOU Hudbdy3us HecopOupyroieics mpuMecH B TUTaCTE.
KHUJKOCTH. Pacnpoctpanenue HecopOupyrolieics npuMecH B

MOTOKE. J[BM>KEHHE OTOPOUYKH NpuMecu. KOHBEKTUBHBIN
nepeHoc copoupyromeics npumecu 6e3 TuPPy3um.
Meropn xapakrepuctuk. [Ipoctsie Bonnsl. [lepeceuenue
XapaKTEepUCTHK, pa3peIBbl. [lepeHoc oTopoukn
copbOupyromelica npuMecy. BiusiHue tuna n3oTepMsl
ajzicopbuMu Ha nepeHoc npuMecu. HepaBHOBeCHBIH
ciydait aacoporuu. OubTparus 1ByX mpuMecei ¢
Y4ETOM paBHOBECHOM aacopOru. OuiabTpaiys pacTBopa
peareHTa ¢ yueTtoMm ajcopOuuu u nuddysun.
CemuHapckoe 3asstue. Pemenune 3anau
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