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1. IlepeyeHb MJIAHUPYEMBIX Pe3yIbTATOB 00y4eHH s MO JUCHUIINHE, COOTHECEHHBIX €
YCTaHOBJIEHHBIMHU B 00pa30BaTe/IbHOM NPOrpaMMe HHAMKATOPAMU A0CTHKEHUS

KOMIIETEHIIM A

dopmupyemast
KoMIleTeHMsI (¢
YKa3aHUEM KO0/a)

Koa v HanmeHoBaHue
HHAUKATOPA J0CTHKEHUSI
KOMIIETEHIMHU

Pe3yabTaThl 00yueHus no
AMCHUIJIMHE (MOIYJII0)

OIIK-18. Criocoben
MPUMEHSTh HaBBIKW aHAIIN3a
TOPHO-T€0JI0THYECKUX
YCIJIOBHUM NpH
AKCILTyaTallMOHHOU
pasBenke u JoObIue
MOJIE3HBIX CKOMAEMBbIX, a
TaK>Ke TIPU CTPOUTENBCTBE U
9KCIITyaTalluy OJ3€MHBIX
00BEKTOB, B TOM YHUCIIE TIPU
OCBOCHHMH PECYPCOB MmIenbda
MOpPEN U OKEAHOB

OIIK-18.1. PaccmarpuBaet
METO/IbI BEIOOpA aHaTN3a
TOPHO-T€0JIOTHYECKUX
YCJIOBUM NpH
AKCILTyaTallMOHHOW pa3BelKe
U 100BIYE MOJIE3HBIX
HCKOMAeMbIX, a TAaKXKe MpU
CTPOUTENBCTBE U
9KCILTyaTaluy O3€MHBIX
00BEKTOB, B TOM YHUCIIE TIPU
OCBOCHHMH PECYPCOB MmIenbda
MOpEU U OKEAHOB.

OOyuaromuiicst T0JKEeH 3HATh:
OCHOBBI (D (HepeHITnATBHOTO U
MHTETrPaJIbHOIO UCUHCIICHMUS,
AHAJIMTUYECKOM T€OMETPUH U
JMHEWHOH anreOphl, YHCIICHHBIC
METO/]Ibl PELIEHNS] YPaBHEHU; O
XMMHMYECKOM COCTaBe, CTPOCHUH
U CBOMCTBaxX BEIIECTB;
(bu3nyeckre OCHOBBI MEXaHUKH;
MOJICKYJISIPHOM (pr3uKH 1
TEPMOJUHAMUKH; TPUHIIATIBI
IIPUMEHEHHSI COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOIOTUH B
HayKe U IIPEAMETHOU
JEeSTEIIBHOCTH

OIIK-18.2. [Ipumensier Ha
MpaKTUKE HABbIKUA aHAU3a
TOPHO-T€0JI0THYECKUX
YCJIOBHUH NpH
AKCILTyaTallMOHHOW pa3BelIKe
U 1I00BIYE MOJIE3HBIX
HCKOMAeMbIX, a TAaKXKe Mpu
CTPOUTENBCTBE U
9KCIITyaTaluu TOJ3€MHBIX
00BEKTOB, B TOM YHUCIIE TIPU
OCBOCHHMH PECYPCOB MmIebda
MOpEU U OKEAHOB.

OO0yuaromuiicst T0HKEH YMETh:
HCII0Ib30BaTh MAaTEMATHUYCCKUM
ammapar, 3HaHue (U3UIECKUX U
XHUMHYECKHUX CBONCTB BEILIECTB
MIPU U3YYCHUHT
TEPMOJAMHAMUYECKUX CBOMCTB
BEIIIECTB U pacyeTe ux
MPOLIECCOB; UCIOJIb30BaTh
WH(pOPMAITMOHHBIC TEXHOJIOTHH
MIPU U3YYCHUU
€CTECTBEHHOHAYYHBIX
JHACITATLINH

OIIK-18.3. OcymiecTBasier
aHaJIu3 FOpHO-
re0JIOTUYECKUX YCIIOBUH IIPH
SKCILTyaTallMOHHOW pa3BelIKe
U 100BIYE MOJIE3HBIX
HCKOIIA€MBbIX, a TAKXKE MPU
CTPOUTENBCTBE U
SKCIUTyaTaluy MOA3EMHBIX
00BEKTOB, B TOM YHUCIIE TIPU
OCBOCHHMH PECYPCOB MmIenbda
MOpPEN U OKEaHOB.

OOyuJaromuiics TOMKEH BIAJCTh:
Meroaamu audhepeHInpoBaHus,
MHTETPUPOBAHUS (PYHKIHUA,
OCHOBHBIMH aHAJTUTHYECKUMH U
YHCJICHHBIMU METOAAMU
perieHus anredpandecKux 1

Qg QepeHIMaIbHbIX ypaBHEHUN
U UX CUCTEM; OCHOBHBIMHU
METOAAMHU TEOPETUUECKOTO U
AKCTIEPUMEHTAIBHOTO
ucclieIoBaHus (PU3HUECKUX U
XMMHYECKHX SIBICHUN; METOJaMHU
MOUCKA U 00pabOTKU
HHOPMAINN KaK BPYIHYIO, TaK
U C IPUMEHEHHEM COBPEMEHHBIX
UH(OPMAIIMOHHBIX TEXHOIOTUI




ITK-4. Criocoben
pa3pabarbIBaTh U BHEIPSITH
HOBBIC TICPEIOBBIC
TEXHOJIOTHH B 00J1aCTH
I'e0JIOrOpPa3BEIKH U
MOJICYETa YTICBOIOPOTHOTO
CBIPBS

[1K-4.1. [Inanupyer
TEXHOJIOTUH TeOJIOTUIECKUX
M3BICKAaHHUI; TEXHOJIOTHH
npoBeseHus1, 00paboTKu U
UHTEPIIPETAuH Te0JI0r0-
reopu3nYecKux padorT.

OOyuaromuiicst T0JKEeH 3HATh:
($U3NIECKYIO CYIIHOCTh U
rapaMeTpsl MPOIECCOB
MIPOU3BOJICTBA MPH J0OBIYE,
nepepadboTKe U TPAHCIIOPTE
YTIIEBOIOPOAHOTO CHIPhS, Kak Ha
Cyle, Tak U Ha MOpE;
ra30)KHIKOCTHEIC TCUCHHUS B
TpyOax u miacrax; pu3ndecKyro
CYITHOCTh OCHOBHOTO KOMILIEKCA
reopu3NIeCKX METOIOB,
CIIOCOOOB UX T'€OJIOrMYECKOU
WHTEPIPETAITHIH.

I1K-4.2. Baeapser
Nepe0BbIE TEXHOJIOTUH B
MIPOIIECC MOMCKA M Pa3BEIKU
HE(TSAHBIX U Ta30BBIX
MECTOPOXKICHU;
paspabarbIBaeT U BHEIPSET
MepeI0BhIEC TEXHOJIOTUH
MOJICYETa 3aacoB 1
YIPaBJICHUS 3alTacaMH.

OO6yuaromuiicst T0HKEH YMETh:
UCIIOJIb30BaTh 3aKOHBI U
3aKOHOMEPHOCTH (PU3UIECKUX
MIPOLIECCOB JTOOBIUH,
nepepaboTKH U TPAHCIIOpPTa
YTIE€BOIOPOAOB, BKIIIOUAs
N00BIYY, TPAHCTIOPT U
nepepaboTKy Ha mebde, ¢
EJTbI0 KOMIUIEKCHOTO
HCTIOJIb30BAHUS T€OPECYPCOB;
00pabaThIBaTh CTATHCTHYECKYIO
uH(OpMAIINIO, TIOTYYaeMYIO MTPH
W3YYEHHUH CBOWMCTB TUIACTA LIS
000CHOBaHUS TEXHOJIOTHIA
pa3pabOTKH MECTOPOKACHUHN 1
CO3/1aHUS TPYOOIIPOBOTHBIX
CHCTEM.

[1K-4.3. [Ipuaumaet yyactue
B pa3paboTKe U MOJATOTOBKE
MPEJI0KEHUH HOBBIX
METOIUK ¥ TEXHOJIOTUM B
00J1aCTH T€OJIOTOPA3BEIKH 1
IIOJIcUETa 3aI1acoB;
BHEJIPEHUE HOBBIX
TEXHOJIOTHH B
MPOU3BOACTBEHHBIN
npotiecc.

OO0yuaromuiicst T0HKEH BJIaJICTh:
HAYYHBIMH U MH)KEHEPHBIMU
HaBBIKAMH JJISl pELICHNUS 3a/1a4
He(TerazoBoro NpoOU3BOJACTBA U
peann3aniy TeXHOIOTHIECKOT0
periaMeHTa mporeccoB 100bIYH,
nepepaboTKH U
TPAHCIOPTHPOBKE
YTJIEBOJIOPOIAHOTO CHIPHS,
BKJTIOYast HIeTb(OBBIE
HedTerazoBble TEXHOJIOTHH;
THJIPOAMHAMUYECKUMU
METO/IaMH aHAJIM3a aBapUITHBIX
CUTyaluuii B HepTerazoBomMm
IIPOM3BOJICTBE.

2. llen 1 MecTO IMCHHUIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa30oBaTe/bHON NPOrpaMMbl

[enn n3ydeHUsT AUCITUTUTHHBL:

dbopMUpOBaHUE y CTYJACHTOB 3HAHUN B 00JIACTH OCHOBHBIX 3aKOHOMEPHOCTEH TEOPETUIECKOU U
MPUKIATHON THAPOMEXAaHUKU MPUMEHUTENBHO K JIEATEIbHOCTH CHElHaTNCTa B He(TEra3oBoM
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MPOU3BOJICTBE M YMEHHUS TBOPYECKH BBIMIOJIHATH HEOOXOIUMBIC PACUEThI THAPOTEXHHUYECKHX
COOPYKEHHH, IPaMOTHO 3KCIUTYaTHPOBATh THIPABINYECKOE 000PYIOBAHHUE.

JucnurniuHa peain3yeTcst B paMKax 00s3aTeIbHON YacTH.

J1st OCBOCHMSI TUCIMITIIMHBI HEOOXOJUMBI KOMIIETCHIINU, CPOPMHUPOBAHHBIEC B PAMKAX U3yUCHHS
CIENYIOINX NUCHUIUIMH: «MexaHnuka», «MonekynspHas (usuka», «KoyebaHuss U BOJHBIA,
«MaremaTuieckre MeTobl Gu3ukny, «TeopeTnueckas MexaHWKa; MEXaHUKA CIUIONIHBIX CPey,
«be3onacHOCTh kU3HEAEATEeIbHOCTY, «I eonorusy, «[IpoMbicioBas reopuzuka.

Kommerennuu, chopMupoBaHHBIE B paMKax WM3Y4CHHS JUCHUILIMHBI «[ mapomMexaHuKa,
MOJ3eMHAsi THUIPOMEXaHWKa, THUIPOMEXaHWKa MHOTO(a3HbIX Ccpea» MOTpedyrTcs Tmpu
Beinosinennu BKP.

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

3. O0beM AUCHHUILVINHBI (MOYJIs) B 32a4€THBIX eIMHUIIAX C YKA3aHMEM KOJIHYeCTBA
aKajgeMMYecKHX HJIM ACTPOHOMHYECKHX YaCOB, BbIIeJIeHHbIX HA KOHTAKTHYIO padoTy
00y4aroIuXCcH ¢ npenogaBaresieM (Mo BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO
padoTy 00y4armuxcs

OO6mast TpyA0eMKOCTh (00beM) TUCHIHUIIIIMHBI cocTaBmsieT 432 akaj. u.

Bcero yacos
O0bem 1M CUUIIIMHBI 3aounas popma
o0yueHust
OO6miast TpyA0€MKOCTh TUCITUTUTHHBI 432
VY4eOHBIX YacOB Ha KOHTAKTHYIO paboTy C MperoaaBaTesieM:
JIEKUH 24
MPAKTUYECKUX (CEMUHAPCKUX ) 26
npyrue ¢hopmbl KOHTaKTHOU padoThl (DKP) 2,6
YueOHBIX YacOB Ha KOHTPOJIH (BKJIIOYAst Yachl TOATOTOBKH ): 19,4
mudepeHIpOBaHHBIN 3a4eT
9K3aMeH
Y4eOHBIX YaCOB Ha CAMOCTOSATENIbHYIO paboTy 00yJaromuxcs 360
(CP)
DopMbI KOHTPOJIS CeMecTpsl
¢ epeHIIMPOBAHHBIN 3a4eT 7
9K3aMeH 8,9

4. Conep:kanue TUCHUILUINHBI (MOYJIs1), CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3aejiaM) ¢
YKa3aHHeM OTBeJeHHOI0 HA HUX KOJIMYeCTBA AKaJeMHUYeCKHX YaCOB H BH/I0B y4eOHBIX
3aHATHI

4.1. Pa3nenbl JUCHUILINHBI M TPYI0E€MKOCTD 110 BUaM Y4eOHBIX 3aHATHH (B
aKaJeMH4YeCKNX 4acax)

Buabl y4eOHbIX 3aHATHI, BKIIOYAS
CaMOCTOSITEJILHYIO PA00TY 00y4arouXCcs
Ne HaumeHoBaHue pa3aesia / TeMbl U TPYI0EMKOCTH (B Hacax)
n/n AHCUMILINHBI KonrakTHas padora ¢
npenoaaBaresjiemM CP
Jek  IIp/Cem  Jla6




1 Pazgenl 16 14 0 146
1.1  Bsegenue. ['mapocTaTuyeckoe 1aBjieHUE 1 0 0 8
OCHOBHOE ypaBHEHHE THAPOCTATUKH. 1 1 0 6
JlaBieHue B ) XKUAKOCTH
1.3 | YcraHoBuBLIEECS U HEYCTAHOBUBLIEECS 1 1 0 10
JBUKEHHE KUIKOCTH.
1.4  VYpaBuenue bepnyninu 2 1 0 8
1.5 | I'mopaBinmdeckue cONPOTUBIICHMUS. 1 1 0 6
Pexxumbl TeueHus
1.6 =~ MecTHbIE€ CONTPOTUBIICHUS. 0 1 0 10
1.7  Knaccudukamus TpyOoOrpoBOI0B U 0 1 0 8
OCHOBHBIE pacueTHbIe (HOpPMYITBI.
1.8  Hcreuenue KUAKOCTH 2 2 0 10
1.9 | VYpaBHenue bepnymnu ans 1 2 0 6
HEYCTaHOBUBIIIETOCS JIBUYKEHUSI.
1.10  Mogenu GpuIbTpalMOHHOTO TEYCHUS U 1 0 0 8
KOJUIEKTOPOB.
XapakTepUCTUKH KOJUIEKTOPOB. 1 0 0 6
3aKoHBI PHITBTPALINAN. 1 1 0 4
HuddepennmanbHbIi MOAXO0] K OTTMCAHUIO 0 1 0 6
(GUIBTPAITMOHHOTO TCUCHUSI.
YpaBHEeHMs T€UEHUS 17151 IOPUCTHIX CPEN. 0 1 0 6
VYpaBHeHUs QUIBTPALIH IS 0 0 0 6
TPEUIMHOBATO-IIOPUCTON CPEIBI.
Buabl 0o1HOMEPHBIX MOTOKOB. 1 0 0 6
HccnenoBanue 0qHOMEPHBIX TEUEHUM. 1 0 0 12
CpaBHUTENbHBINA aHAJTU3 OCHOBHBIX BUJIOB 1 1 0 8
OJIHOMEPHOTO TeueHUs 1o 3akoHy Jlapcu.
1.19 HccnenoBanue mioCKO-paanaibHOIO 1 0 0 12
TEUYECHUSI.
2  Pazmen2 8 8 0 83
2.1  AnHanu3 oJHOMEpHBIX IOTOKOB IIPU 1 1 0 4
HEJIMHEWHBIX 3aKOHAX (UIbTPAIIH.
2.2 | @wibTpanys B HEOAHOPOJIHBIX Cpeax. 0 0 0 4
2.3 | VYiopyras KuaKocCTb. 1 0 0 4
2.4 | Ilpumepsl TE€UEHHH. 0 1 0 4
2.5 HeycranoBusmasics GuiabTpaius rasa B 0 0 0 4
MIOPUCTOM Cpeie.
2.6 OCHOBHBIC XapaKTEPUCTHUKUA MHOTO(a3HOM 1 1 0 4
GuIIbTpaIuy.
2.7  Hcxonnsie ypaBHEHHUS MHOTO(DA3HOM 0 0 0 4
GuIIBTpaIuy.
2.8 | IloreHuManbHOE ABMKEHHUE Fa3UPOBAHHOM 0 0 0 4
KUJKOCTH.
2.9 | OgHOMEpHBIE MOJETU BHITECHEHUS 0 0 0 6
HECMEIIMBAKOIIUXCS KUIKOCTEN.
2.10 3apaua baknes-JIeBeperTa u ee 1 1 0 4
000011IeHU.
2.11  3apmauya Panonopra-Jluca. 1 1 0 6
2.12  Peonorunueckue Moaenu GuiIbTPYIOMUXCS 0 0 0 4

JKUJAKOCTEH U HEJIUMHEHHBIC 3aKOHBI
bunpTparum.




2.13  OnmHomepHbIE 3a1aun GUIBTPAITAN 0 0 0 4
BSI3KOIIJIACTUYHOM KUJKOCTH.

2.14 OO6pa3oBaHHE 3aCTONHBIX 30H MPU 0 0 0 4
BBITECHEHUHU HE(TH BOJIOM.

2.15 | TIpuTOK K COBEpPIICHHON CKBAKUHE. 1 1 0 4

2.16 IlpuTtok k 6aTtapesM CKBaKHH. 0 0 0 4

2.17 # CymHOCTh MAaTEMATHYECKOTO 1 0 0 4
MOJICIIUPOBAHUS.

2.18 ' AKTyaJIbHOCTh MaT€MaTUYECKOTO 0 0 0 3
MoienrpoBaHusi. OCHOBHEIE MPOOTIEMBI
MaTeMaTHYeCKOIr0 MOJICTUPOBAHUS TOJEH
JaBJICHUM.

2.19 OO6uwme ypaBHeHHsI MHOTO(a3HOM 1 1 0 4
buapTparm.

2.20 ' OcHOBHBIE MOJICIIH U30TEPMUUECKOMN 0 1 0 4
GuIbTpaUK U 3a1a9M MEXaHUKU B
HedTemoobIve.

3 Paznen3 0 4 0 131

3.1  ®unpTpauus OXHOPOAHON YNPYTrou 0 1 0 18
KUJKOCTU B JeOPMUPYEMOM ILIaCTe.

3.2 JIByxdaznHas GuiabTparmsl. 0 1 0 16

3.3 | KanumisipHble OpoOLecChl B TOPUCTOM 0 0 0 22
cpeze.

3.4 MHOroKoOMNoHeHTHasi GUIbTPALHUSI. 0 1 0 22

3.5 ®unpTpanus JByXKOMIOHEHTHON 0 1 0 20
KUJKOCTH.

3.6 Hewmsorepmuueckas GhuabTparus. 0 0 0 15

3.7 ®wusuka pa3BeakH, pa3paboTKu 0 0 0 18
He(TEera3oBbIX MECTOPOXKICHUH.
Hroro 24 26 0 360

4.2. Copep:xaHue TUCUMILIMHBI, CTPYKTYPUPOBAHHOE 10 pa3aesiaM (TeMam)

Kypc nekunoHHbIX 3aHATHI

Ne  HaumeHoBaHue pasjaena / Coaepixanue
TeMbl JHCHUILITHHBI
1 Pa3zgen 1
1.1  Bsenenue. Meroas! uccaen0BaHu, UCIIOIb3yEMbIE B THIPABIINKE.
I'mapocratuyeckoe OcHoBHbIE (HU3UYECKHE CBOMCTBA KUIAKOCTH. CHIIBI,
JlaBJICHUE JeICTBYIONIME Ha )KUAKOCTh. ['MapocraTnyeckoe gaBieHne
u ero cBorcTBa. [luddepennunanpapie ypaBHEHUS
TUAPOCTAaTUKU U UX UHTErpupoBaHue. PaBHoBecue
HEC)KMMAEMOM JKUJKOCTH B I10JIE CUJT TSYKECTH.
IToBepXHOCTH paBHBIX JaBJICHUU
1.2 OcHOBHOE ypaBHEHHE 3axoH [lackans, Ucronb30BaHUE €ro B IPAKTUYECKON

ruapocTaTuky. JlaBieHue B
JKUIKOCTH

IEeATEILHOCTH. AOCOIOTHOE M U30BITOYHOE IaBJICHUE.
Bakyywm. [Ibe30MeTprueckast BbICOTa U TUAPOCTATUUECKHI
HaIop, SHEPTETHUECKUI CMBICIT OCHOBHOTO YPaBHEHHS
TUAPOCTATUKHU. MeTobl ONpeieSICHUsI CUJIbI U LIEHTpa
JABJICHUS KUJKOCTH Ha TUIOCKUE M KPUBOJIMHECHHBIC
MOBEPXHOCTU. DMIOPHI AaBieHus. [naBanue Ten B
JKUJIKOCTHU. 3aKOH ApXUMea.
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1.3

YcTaHoBuBIIEECS U
HeyCTaHOBI/IBI_HGQC}I
NBIKEHNE KUIKOCTH.

1.4  VYpaBuenue bepunymim
1.5 TI'mapaBnuueckue ITorepu Hamopa Ipu yCTaHOBUBILEMCSI IBUKCHUU
CONPOTHUBIICHHUS. Pexnmbl JKUJIKOCTH. Pacnipenenenre CKOpocTel pu JaMUHAPHOM U
TEUEHUS TypOyJIEHTHOM JIBWXXEHMH XuaKkocTu. Koappunuent
rugpasiauueckoro tpenus. MccnenoBanus Hukypanse.
BnusiHue pexxuma IBMKEHUS KUIKOCTH U IEPOXOBATOCTH
TpyOOIPOBO/Ia HA JIMHEHHBIA KOIPDUITUCHT
TUIPABIMYECKOIO CONIPOTUBIIEHUS U MIOTEPU HAIOpa.
['unpaBnuyeckue TaaKue U HIepOXOBaThIE TPYODI.
Metoauka pacyeTa noTepb Hamopa B Tpyoax. ,
1.8  HcreueHue KUAKOCTH
1.9 VYpaBuenue bepnymam pis OnopoxxHeHHe pe3epByapoB. [ uapaBiIndyeckuii yaap B
HEYCTaHOBUBLIETOCS TpyOonpoBoax. [loBelieHNE TaBICHUS B
JBH>KEHUS. rugpoctaTuyeckom ynape. [1oaHbIi 1 HenmoJqHbIN yaap.
CriocoObl yMEHbIIICHHS JaBJICHUS IPH THAPABINIECKOM
yzaape.
1.10  Mopenu punbTpanionHoro = Mogens GuIbTpaunoHHOro TeueHus. [loHsTre cronHoi
TEUEHUS U KOJIJIEKTOPOB. cpenbl. TepmoauHaMuueckue ycinoBus. MoaenupoBaHue
110 BPEMEHU U IIPOCTPAHCTBY. Buasl Mozelel 110 CTENEHN
cxumaeMmocTH. [ToHsiTHE 0 MHOTO(a3HBIX CUCTEMAX.
Peonornueckue mogenu. Mozenu KOIEKTOPOB.
['eomeTpuueckue Mmoaenu (Kiraccuukamms KOJJIEKTOPOB
10 BUJIaM ITyCTOTHBIX IPOCTPAHCTB; UI€ATM3UPOBAHHBIE
MOJIEIH MOPUCTHIX Cpell; GUKTUBHBIN U UJI€ATbHBIN
TPYHTBI; UACATU3UPOBAHHBIE MOJIENIN TPELIMHOBATO-
MOPUCTHIX cpen). MexaHuueckre Mo (PEOJIOrHIeCKHe
MOJIEIM TOPHBIX IOPOJI; U30TPOIIHBIE U AHU3OTPOITHbIE
cpebl).
1.11 | Xapaktepuctuku
KOJJIEKTOPOB.
1.12  3akoHBI GUIBTPAITUH. [opucras cpena. CkopocTs punbTparmu. JInHeHHbIH

3aKoH ¢uiabTpanuu Jlapcu (3amuch 3aKoHa Yepe3 CBA3b
HATopa ¢ pacxo/0M U 4epe3 CBSI3b CKOPOCTH C JIaBJICHHUEM;
nuddepeHnrantbHas 3anuch 3aKkoHa; KodGPuimeHT
(GUIBTPAIIUY U €T0 CBSA3B C MPOHUIIAEMOCTHIO;
pa3MepHOCTh OCHOBHBIX (DUIIBTPALIMOHHBIX TAPAMETPOB B
METPUYECKUX U CMEIIAHHOW CUCTeMax eauHuI). [ paHuIlsl
MIPUMEHUMOCTH 3aKoHa Jlapcu (ycioBust coOo1eHHs
3akoHa [lapcu; husnueckoe 0ObsICHEHHE TPUYUH
HapyIICHUs JUHEHHOCTH 3aKOHa (PHIIbTpalLNH;
KOJIMYECTBEHHAs OlIEHKA 00JIaCTH MPUMEHIUMOCTH 3aKOHA
Hapcu. Henuueiiable 3aK0OHBI (PHITBTPAILIAN).
TpemunnoBaras cpena. JInHeHHbIH 3aK0H (GUIBTPALTUN
(IpOHUIIAEMOCTh TPEIIMHOBATHIX CPE/l; 3aBUCHMOCTD
MPOHUIIAEMOCTH OT JABJICHUS; TPAHUIIBI IPUMEHUMOCTH
JUHEHHOTO 3aKoHa ¢uiabTpamnun). HemnHeliHble 3aKOHBI
buIbTpauu A7 TPEIIMHOBATHIX cpef (001acTu
MPEUMYIIECTBEHHOTO HapyIIeHUs TMHEHHOT0 3aKOHA B
TPEIIMHOBATO-TIOPUCTOU CPEIE).
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1.16

Buasl omHOMEpHBIX

Ornpezesienre 0JHOMEPHOTO IMMOTOKA U €r0 BHIBI.

MMOTOKOB. Onucanne OJHOMEPHBIX TOTOKOB.
1.17 HWccnenoBanue
OJTHOMEPHBIX TCUCHUH.
1.18 | CpaBHUTEIBHBIN aHAINU3 AHanu3 NOTEHIIMAIBLHOTO IBUKEHUS TPEX BUIOB
OCHOBHBIX BUJIOB OJIHOMEPHOTO TEUEHUS B OOIIEM BUJIE.
OJTHOMEPHOTO TEYEHHUS 110
3akony /lapcu.
1.19 HccnenoBanue miocko-
paanaIbHOTO TEYCHHUS.
2 | Paszgea 2
2.1 | AHanu3 OJTHOMEPHBIX Hecxxumaemast )KUAKOCTh B HeJIeOPMUPYEMOM ILJIACTE
MOTOKOB MPHU HEJIMHEWHBIX  (BUJ OCHOBHOI'O ypaBHEHUS; OTIUYHME UHIUKATOPHOM
3aKOHAaX (PUIBTPAITHH. 3aBUCHUMOCTH, KPUBOM pacrpeieieHus JaBIeHUs U
BOPOHKHU Jenpeccun oT 3akoHa [lapcu). UneanbHbIii ra3 B
HepegopMupyeMoM 1iacTe (OTINYUe UHANKATOPHON
3aBHCUMOCTH, KPUBOH pacrpeieleHusl JaBIeHUs U
BOPOHKHU Jenpeccun ot 3akoHa [lapcu). OgnopoaHas
HEC)KMMaeMasl KHUAKOCTh B IeOPMUPYEMOM ILjIacTe
(0coOEeHHOCTH MHANKATOPHOW 3aBUCHUMOCTH ). neanbHbIii
ra3 B 1ehopMupyeMoM 1acte (OTIMIHe HHANKATOPHON
3aBUCUMOCTH OT HEC)KUMAEMOM KUIKOCTH B
nehopMUPYEeMOM TIJIacTe).

2.3 | Ymopyras »KUAKOCTb. [TonsiTHs 06 ynpyrom pekume miacta (ynpyrui pexum
GbuIbTpaUK 1 €ro 0COOEHHOCTH; BUBI YIIPYTOTO PEKIMA,
3aBUCUMOCTH 3 (HeKTa HECTAITMOHAPHOCTH OT
MPOHUIIAEMOCTH, BSI3KOCTU U YIIPYTOCTU KUIKOCTH,
racta). OCHOBHBIE TapaMETPhl TEOPUU YIIPYTOrO PeKUMa
(ko3¢ ¢unreHTs 00BEMHOM YIPYTOCTH IJIACTa; YIPYTUi
3arac; MoJICYET YIPYroro 3amnaca >KUJIKOCTH; KO3PPUIIUESHT
MbE30MPOBOAHOCTH; apamMeTpsl Dypbe).
HuddepennmanbHoe ypaBHEHUE HEYCTAHOBHUBIIICHCS
bunbTpanuu ynpyrou Kuakoctu (ypaBHEHHE
MTbE30MPOBOIHOCTH).

2.6 | OcHOBHBIEC XapakTepUCTUKU ['OMO- U rereporeHHbie cuctembl. HachlmeHHOCTb.

MHorodaszHoil punsrparmu. | Ypaaenue Jlapcu 1i1st MHOTO(a3HBIX CUCTEM.
3aBUCUMOCTb OTHOCHUTEJIBHBIX POHUIIAEMOCTEMN OT
HACBHIIEHHOCTH JUISL IBYX U TPEX(Pa3HON cHCTEM.
Kanmwmnsapuoe nasnenue. Bun pynkiuu JleBeperra.
ObnacTu HEOOXOIMMOCTH Y4eTa KauUIIPHOTO IaBJICHHUS.

2.10 3apaua baxnes-JleBeperram ®@ynkuus baknes-JleBeperrta (pusmueckuit cMbici; rpaduk

ee 00001eHn . B 3aBUCHMOCTH OT HACBIIIEHHOCTH U €10 OOBLICHEHHUE;
3aBUCUMOCTbH OT OTHOIIIEHUS BSAI3KOCTEW BBITECHSAIOUIEN U
BBITECHsIEMOM skuaKocTei). lucnepcus BosH. [Ipupona
CKauKa HACBIIIEHHOCTH.

2.11 3apaua Panonopra-Jluca. Pa3Ma3pIBaHMe ckauyka HACKHIIEHHOCTEM.
Crabunm3upoBaHHasl 30Ha HACHIIIIEHHOCTEH.

2.15 IlpuTok K COBEpIICHHOMI OuUIbTPallMOHHBIN NOTOK OT HATHETATEIbHON CKBAKUHBI K

CKBa’>XHHC.

AKCIUTyaTalMoOHHOM. [IpUTOK K COBEPILIEHHON CKBaKMHE.
[IpuTOK K rpyIIe CKBaXXuH C yAAJIEHHBIM KOHTYpPOM
nutaHud. [I[puToK K CKBaXKUHE B IIJIACTE C
IPSIMOJIMHEMHBIM KOHTYPOM IUTaHus. [IpuTok K
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CKBa)XKMHE, PACITOJIOKEHHON BOM3M HEITPOHHUIIAEMOM
IPSAMOJIMHEMHOW rpaHuibl. [IpUTOK K CKBa)KMHE B IIJIACTE C
IIPOU3BOJIbHBIM KOHTYPOM IUTaHUS.

2.17  CymHocTh [Ipsimblie 1 0OpaTHBIC 3a1auu. MaTemMaTH4YecKass MOJIENb —
MaTeMaTUu4ecKoro UJcaIn3UpOBaHHAsl MOZEIIb PEAJILHOTO MpoLIecca.
MOJIETTUPOBAHUSI.

2.19  O6mume ypaBHEHHS YpaBHEHHE COXPAHEHHS MACCHI dKUJKOCTH B MOPUCTOM

MHoro(hazHoi punbTpanmu.

cpene. YpaBHEHUE IBHKEHUS KUIKOCTU B TIOPUCTOM Cpele
(3akon [lapcu). MukpoMexaHuKa OPUCTOM CPEIbI.
Kanunnsapusie cunsl. Kanuisspaoe nasinenue. @ynkuus
JleBeperra.

Kypc npaktudeckux/ceMHHAPCKUX 3aHATUI

Ne

HanmenoBanme pasnena /
TeMbl AU CIHUILTHHBI

Conepxanue

Pa3zgen 1

1.2

OCHOBHOE ypaBHEHUE
TUApOCTaTUKU. JlaBieHue B
JKUJIKOCTH

3akoH [lackais, ucnionb30BaHUE €ro B TPAKTUYECKOU
NEATENLHOCTA. AOCOIOTHOE U U30BITOYHOE JTaBIIEHHUE.
Bakyywm. [Ibe30MeTpuueckas BeIcoTa 1
TUAPOCTATUYECKUN HAIIOP, SJHEPTE€TUYECKUI CMBICIT
OCHOBHOT'O YpaBHEHHUsI TUAPOCTATUKU. MeTO bl
ONpeIeJICHUs CUJIbl U LIEHTPA JABJICHUS )KUIKOCTH HA
IJIOCKUE Y KPUBOJIMHEHHBIE TOBEPXHOCTH. DIIOPHI
nasieHus. [InaBanue Ten B )kUIKOCTH. 3aKOH ApXuUMena.
CemuHapckoe 3anstue. Pemenue 3agau

1.3

Ycra"HoBuBIIEECT U
HEYCTaHOBUBIIIEECS
IBUKEHUE KUIKOCTH.

JIunus Toka, cTpyiika, notok. Pacxon xuakocru. JKussie
ceyeHus notoka. CpenHssi CKopocTh. [ uapaBnuueckuii
paauyc. YpaBHEHUE HEPA3PBIBHOCTHU MIOTOKA.
CemuHapckoe 3anstue. Pemenue 3agau

1.4

VYpaBuenue bepnyiu

VYpaBHenue bepnyiuu s uieanbHOM )KUAKOCTH U €0
uHTepnperanus. OCOOEHHOCTH IBHKEHUS PeaTbHbBIX
KUJKOCTEH. YpaBHeHUE bepHyn 1151 OTOKA peaabHOU
KUIKOCTHU HpI/I yCTaHOBI/IBI_HeMC}I JABMOKCHUH XUIKOCTH,
T€OMETPUUYECKOE U IHEPTeTUUECKOE TOJIKOBAHUE U €TO
npakTuueckue npuMeHeHusi. CeMUHApCKOE 3aHsITHE.
Pemrenue 3agau

1.5

I'mapaBnuueckue
CONPOTUBJICHHUS. Pexumbl
TE€UEHUs

[Totepu Hamopa npu yCTaHOBUBIIEMCS JBUKEHUU
KUIKOCTU. PactipenenieHne CKopocTeil py JJaMUHAPHOM
1 TypOyJIEHTHOM JBWIKEHUM KUIKOCTH. KoadpummeHT
ruapasinuueckoro Tpenus. Mccnenosanusa Hukypanse.
Brnusinue pexuma IBUKEHUS )KUJIKOCTH U
[IEpPOXOBATOCTH TPYOOIIPOBOIA HA JIMHEWHBIHA
KOd(DPUITMEHT THAPABINYECKOTO COIPOTUBIICHUS U
notepu Hanopa. ['uapasnuueckue riaakue u
epoxoBaThie TpyObl. MeToAuKa pacyeTa moTeps Hamopa
B TpyOax. CemuHapckoe 3aHsTHE. Pemenue 3agau

1.6

MecTHBIE CONIPOTUBIICHUS.

N3mepenue ko3 puirieHTa ConpoTHBICHUS B
3aBHCHMOCTH OT €ro BUJIa U uKciia PeliHonbaca.
Cemunapckoe 3ansitue. Pemenue 3anau

1.7

Knaccudukanms
TpyOOIPOBOJIOB U OCHOBHBIE
pacdeTHbIe (HOPMYIIBIL.

['uapaBnuueckuii pacyeT TpyOOIPOBOIOB MPHU
MOCJICA0BATCIILHOM U MapalJICJIbHOM COCAUHCHUU.
Pacuer TpyOOIIpoBOI0OB € HEMPEPHIBHBIM U3MEHEHUEM
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pacxona o aimuHe. OCHOBBI pacyeTa CII0KHOTO
HE3aMKHYTOTO M 3aMKHYTOT'O TPYOOIIPOBOIOB.
CemuHnapckoe 3anstue. Pemenue 3agau

1.8  HcteyeHne XUIKOCTH
1.9 | YpaBHenue bepuymnu ans
HEYCTaHOBUBIIETOCS
JIBUKCHUSL.
1.12  3akoHBI GUIBTPAIUH. [Topucras cpena. Ckopocts punbTpanuu. JInHeHHbINH
3aKoH ¢unasTpanuu Jlapcu (3anmuch 3aKkoHa 4epe3 CBA3h
Haropa ¢ pacXxoJI0M U 4epe3 CBsI3b CKOPOCTH C
nasieHueM; nudQepeHnmranbHas 3anuch 3aK0Ha;
KO3 PHUIHUEHT PUIBTPAIIMU U €TO CBA3b C
MIPOHHUIIAEMOCTHIO; PA3MEPHOCTh OCHOBHBIX
(GUIBTPAIMOHHBIX [TAPAMETPOB B METPUIECKUX U
CMENIaHHOW cHCcTeMax eIuHUII). [ paHuIIbI
MPUMEHUMOCTH 3aKkoHa [lapcu (ycnoBust coOmo1eHus
3akoHa Jlapcu; pusnyeckoe oObICHEHHE PUYNH
HapYIICHHUS] TUHEHHOCTHU 3aKOHA (PUIIbTPAIIHH;
KOJIMYECTBEHHAs OlIeHKa 00JIaCTH MPUMEHUMOCTH 3aKOHA
Hapcu. HenuHeiinble 3aK0HBI (GUIBTPALINN).
TpemmnoBaras cpena. JIMHEHHBIN 3aK0H GUIBTPAIIIH
(IpOHUIIAEMOCTh TPEIIMHOBATHIX CPE/l; 3aBUCUMOCTh
MIPOHUIIAEMOCTHU OT JaBJICHUSI; TPAHUIIBI IPUMEHUMOCTHU
JMHEWHOTO 3aKoHa (punbTparun). HenuHeliHbie 3aKOHBI
(bunbTpanuu A TPEIMHOBATHIX cpe (obmacTu
MIPEUMYILECTBEHHOTO HapyIIECHUs TMHEHHOTO 3aKOHA B
TPENIMHOBATO-TIOPUCTOM cpese). CeMUHApCKOe 3aHsATHE.
Pemenue 3agau
1.13  JInddepenunansubiii nogxon  JAuddepeHnaabHbli MOIX01 K OMUCAHUIO
K OITUCAHUIO (bUIBTpAIMOHHOTO TeueHus. M3oTrepmuieckoe
(UITBTPAIMOHHOTO TEUCHUS.  MPUOTMKEHUE U 001aCTh ero npuMeHeHus1. CeMHUHapCcKoe
3aHsATHE. Pemienune 3anau
1.14  VYpaBHeHus TeueHuUs A OOm1ast cuctemMa ypaBHEHUN. Y paBHEHUS
MIOPUCTHIX Cpe. MOTEHIIUAJILHOTO IBUKEHUS (TOTEHIINAN; BEIpAKEHHE
3akoHa J[apcu yepe3 noteHuuai; ypasHenue Jlamiaca u
ero cBoricTBa). CemuHapckoe 3aHsTHe. Pemenune 3amaq
1.18 | CpaBHUTEIBHBIN aHATINU3 AHaN3 MOTEHIIMAIBLHOTO IBUKEHUS TPEX BUIOB
OCHOBHBIX BHJIOB OJTHOMEPHOTO TeueHHs B o0meM Buae. CeMHHApCKOe
OJTHOMEpPHOTO TEYEHHUS 110 3anstue. Perenue 3agau
3akony lapcu.
2 Pazgen2
2.1 | AHanu3 OJTHOMEPHBIX Hecxxumaemast )KUAKOCTH B HeIehOPMUPYEMOM ILIACTE

MOTOKOB IIPH HETMHEHHBIX
3aKOHaX (UIbTpaLUu.

(BUI OCHOBHOTO ypaBHEHUS; OTINYHE WHIUKATOPHOM
3aBHCHMOCTH, KPUBOU pacIipe/ie]ICHIsI IaBJICHUS U
BOPOHKH JIenpeccuu oT 3akoHa Jlapcu). MmeanbHblil ra3 B
HenehopMupyeMoM 1iacte (OTInYre HHANKATOPHOM
3aBHCHMOCTH, KPUBOH pacIipe/iejIeHHsl 1aBJICHUS U
BOPOHKH Jienipeccuu ot 3akoHa Jlapcu). OgHopoaHas
HEC)KMMaeMas )KUAKOCTb B IepOPMUPYEMOM IJIacTe
(ocoOeHHOCTH MHINKATOPHOU 3aBUCUMOCTH ). Y neanbHbIi
ra3 B ehopMupyeMoM 11acte (OTININEe HHIANKATOPHON
3aBHCUMOCTH OT HEC)KMMAEMOH >KUIKOCTH B

11




nedopmupyeMoM 1utacte). CeMUHAPCKOE 3aHATHE.
Pemenue 3agau

24

[IpuMepsl TeueHU .

[TpUTOK K CKBa)XMHE B IJIACTE HEOTPAHUYCHHBIX
pa3MepoB. TouHoe pelieHre sl II0CKO-PagrualbHOTO
TEUeHUs; MPUOIMKEHHOE pelIeHue U 001aCTh ero
MCIOJIb30BAaHHUS; Tb€30METPUUYECKIE KPUBBIE MTPH ITyCKe
CKBA)XMHBI B O€CKOHEYHOM IUIACTE C OCTOSHHBIM
nedurom. [IpUTOK K CKBaKMHE B IJIACTE KOHEUHBIX
pa3MepoB B YCIOBUSX YIPYIO-BOJOHAIIOPHOTO U
3aMKHYTO-YIIPYToro pexxuma. Kpyriblii ropu30HTAIbHBIN
IIJIACT C OTKPBITOM BHEIIHEHN IpaHuLIeh
(Mbe30MeTpUUecKIe KPUBBIE MPU MyCKe CKBAXKUHBI B
0ECKOHEUYHOM IUTACTE C TIOCTOSIHHBIM AEOUTOM H
MOCTOSIHHBIM 3a00IHBIM J1aBlIEHUEM; U3MEHEHUE 1e0nTa
CO BpeMEHEM IpH paboTe CKBAXKUHBI C TOCTOSHHBIM
3a00WHBIM JaBieHHEeM). Kpyribiit TOpU30HTaIbHBIHA
IIJIACT C 3aKPBITOW BHEIIHEW IPaHULICH
(Mbe30MeTpUUecKIe KPUBBIE MPU MyCKe CKBAXKUHBI B
KOHEYHOM IUIACTe C TIOCTOSIHHBIM 1€0UTOM H
MOCTOSIHHBIM 3a00IHBIM J1aBlIEHUEM; U3MEHEHHUE 1e0nTa
CO BpeMEHEM IpH paboTe CKBAXKUHBI C TOCTOSHHBIM
3a00MHBIM JaBiieHHEM). B3anMoaeiicTBrue CKBaKUH
(otnmnume xkpusoit KB/I B cinyuyae nepuoandecku
paboTaroIIei CKBaKUHBI OT PA30BOTO MTYCKa).
Omnpenenenne KOUIEKTOPCKUX CBOMCTB ILJ1acTa 1o
JAaHHBIM UCCIIEZIOBAHUS CKBRXKUH HECTAIIMOHAPHBIMU
Meroaamiu (ypaBuenue KB/l u onpenensiembie
GUILTPAMOHHO-EMKOCTHBIE TAPAMETPhI; TPUUHHBI
MOSIBJIEHUsI HeMMHENMHOCTH B kKpuBoi KBJ).
CemuHnapckoe 3anstue. Pemenue 3agau

2.6

OcHOBHBIE XapaKTEPUCTUKN
MHoOro(hazHoi punbTpanuu.

I'omo- u rereporennsie cucteMbl. HachbIeHHOCTS.
VYpasaenne [apcu st MHOTO(pa3HBIX CUCTEM.
3aBUCHMOCTb OTHOCHUTEINIbHBIX MPOHUIIAEMOCTEN OT
HACBHIIIEHHOCTH JUTSL IBYX U TPEX(Pa3HOM cUCTEM.
Kanunnspuoe nasnenne. Bua ¢pynkiuu Jleeperra.
O6nactu HEOOXOIUMOCTH y4eTa KanuuIIpHOTO
napiieusi. CemuHapckoe 3anstue. Pemenue 3agaq

2.10

3anava baknes-Jleseperra n
ee 00001eHn .

@ynxkius baknes-JleBeperta (huznyeckuii cMbIC;
rpaduk B 3aBUCUMOCTH OT HACBIIIIEHHOCTH U €T0
00BSICHEHHE; 3aBUCHMOCTh OT OTHOIICHHS BSI3KOCTEH
BBITECHSIONICH W BBITECHIEMOMN )uakocTel ). Jlucrnepeus
BoJH. [Ipupona ckauka HaceieHHOCTH. CeMHHapCcKoe
3ausatue. Penrenue 3amau

2.11

3agava Panonopra-Jluca.

Pa3sMa3piBaHMe cKkauka HACEHIIICHHOCTEH.
CrabunusupoBaHHasl 30Ha HACHIIIIEHHOCTEH.
CemuHnapckoe 3anstue. Pemenue 3agau

2.15

[IpuTtok K coBepILIEHHOM
CKBa)KHMHE.

@uUIbTPALMOHHBIN OTOK OT HArHETATEIbHON CKBAYKUHBI
K DKCIUTyaTalluOHHOM. IIpUTOK K COBEpIIEHHON
ckBakxuHe. [IpUTOK K Tpynne CKBaKHH € yIaJI€HHBIM
KOHTYpOM nuTanus. [[puTok K CKBaKMHE B IJIACTE C
NPAMOJIMHENHBIM KOHTYpOM nuTaHus. [Iputok
CKBa)XMHE, PACIIOI0KEHHOW BOJIM3M HEMPOHUIIAEMO

12




NPAMOJIMHEHHOM TpaHuIlbl. [[pUTOK K CKBaXkKMHE B IJIacTe
C IPOU3BOJIBHBIM KOHTYpOM IUTaHus. CEeMHHApPCKOE
3ausatue. Penrenue 3amau

2.19  O6mme ypaBHEHHS YpaBHEeHHE COXpPAaHEHHS MACCHI KUJKOCTH B IOPUCTOM
MHOro(haszHoi punbTpanmu. cpene. YpaBHEHUE JBUKEHHUS )KUJIKOCTU B IIOPUCTOU
cpene (3akoH Jlapcu). MuKpoMexaHHUKa TOPUCTOM CPEIbI.
Kanunnsapusie cuinbl. Kanumnsipuoe gasienue. Oynkius
JleBeperTta. Cemunapckoe 3anstue. Pemienue 3amay
2.20 | OCcHOBHBIE MOJENIN OunbTpanys OTHOPOIHON HECKUMAEMOMN KUJIKOCTH.
U30TEPMUYECKON IIpuTok xKuaKoCcTH B CKkBaxkuHy. @opMyina /[romon.
bunbTpauu 1 3a1a4n [Tpumenenne TOKII k penieHnIo MIOCKUX 3a1a4
MEXaHUKHU B HepTemoobIue. ¢unbrpanuu. [IpocTeiiniie THIBI ITOCKUX
bunbTparmoHHbIX TeueHn. CeMUHapCKOe 3aHsTHE.
Pemenue 3agau
3 Pazgen3
3.1  ®unpTpanus 0IHOPOAHON Yrpyruit pexxum QUIbTpau. Y paBHEHHUS COCTOSTHUS
YIOPYTOM )KUAKOCTHU B YIPYTOd )KUAKOCTH, Ta3a U MOPUCTON cpeibl. DyHKIMS
neopMUPYEMOM ILIACTE. JleitbenzoHa. YpaBHEHHE THE30TPOBOTHOCTH.
ABTOMO/IeIbHAs IOCTAHOBKA 337au O IPUTOKE YIPYTroi
KUJKOCTU B CKBaXXUHy. Pacnipenenenue naBieHus B
IJ1acTe IPU NMOCTOSHHOM PacXoAe KUAKOCTH,
MIPUTEKAIOIIEM B CKBaXKHHY. KprBbIE BOCCTaHOBIEHUS
JaBJICHHUS, ONIPEAEIICHUS CBOWCTB IIJIacTa 0 JaHHBIM
TUAPOANHAMUYECKUX UCCIIEI0BAHUM CKBAaKUH.
CemuHapckoe 3asstue. Pemenue 3agau
3.2 JIByx(asnas ¢punsbrpanms. bespaszmepHbie ypaBHEeHMs. BTopoe KalmMIsspHOE YUCIIO.
3anava baknes-JleBeperra. Pa3pbIBHBIE pellIeHHUS.
YcnoBust Ha pa3zpbiBax. Pacuet koaddunmenra
BbITeCHEHUs HePTH. J[Byxha3Has GuUmbTparus ¢ yaeTom
rpaBUTalMi. MeToAbl YBETUYCHUS He(hTEeOTIaun
mactoB. CeMHHapCcKoe 3aHsATHe. Pemenue 3agaqy
3.4 MHOroKOMIIOHEHTHAas OcHoBHBIE onpesienieHns U ypaBHeHus. J{uddys3us u
¢bubTpanus. azicopbuus B mopuctoii cpere. CeMUHapCKOE 3aHsATHE.
Pemrenue 3agau
3.5 @unbsTpauus be3pa3zmepHas cucrema ypaBHEHUN, KpUTEPUH TIOTOOMS.
JBYXKOMIIOHEHTHOM Huddy3us HecopOUpyOIIeHcs MPUMECH B IIJIacTe.
KUJIKOCTH. PacnipocTpanenue HecopOupyromencst MpuMecH B

NoTOKe. JIBI>KEHHE OTOPOUKH IpuMecu. KOHBEKTUBHBIM
nepeHoc copoupytomeics npumecu 6e3 muddys3un.
Meropn xapakrepuctuk. IIpoctsie Bonnsl. [lepeceuenue
XapaKTEPUCTHK, pa3psIBbl. [lepeHoc oTopoukn
copOupytorieiics npumecu. BiusHue Tuma u30TepMsl
azcopOIMu Ha epeHoc npumecu. HepaBHOBeCHBIH
ciyyait ancopOrun. OUIbTpaIus IByX MpuMecei ¢
Y4E€TOM PaBHOBECHOM aficopOruu. OuibTpanus pacTBopa
peareHTa ¢ yueToM aacoporuu u auddysumn.
CemuHapckoe 3anstue. Pemenue 3agau

13




5. YueOHO-MeTOANYeCcKOe o0ecniedeHne IS CAMOCTOSITeIbHOM padoThl 00y4aroIuXcs Mo
AUCUMILINHE (MOTYJIIO)

CaMmocTosTenbHast pa60Ta CTYACHTOB ABJIACTCA HGO6XO,Z[I/IMI>IM KOMIIOHCHTOM IIpoIeccca
00y4YeHHsI M1 MOXET OBITh OIpe/esieHa KaKk TBOpUYECKas ACATEIbHOCTh CTYICHTOB, HAallpaBJICHHAS
Ha MPHOOPETeHNE UMU HOBBIX 3HAHUH U HABBIKOB.

[lenb caMocTOSITETHHON PabOTHI CTYJICHTOB — CUCTEMAaTHYECKOE U3yUCHHE JUCITUTUINHBI B
TCUYCHUC CCMCCTpPA, 3aKPCIIJICHUC U yrny6neHHe MOJIYUYCHHBIX 3HAaHUU U HaBBbIKOB, IIOAT'OTOBKA K
NPEACTOSIIAM 3aHATHSAM, a Takke (OpMUPOBaHHE KYJIbTYphl YMCTBEHHOTO TpyAa H
CaMOCTOATCIIBHOCTU B IIOUCKE U HpI/IO6peTeHI/II/I HOBBIX 3HAaHUU U YMCHHﬁ, U B TOM 4YHCIIC,
dbopmupoBanne 001IeTPohecCHOHATBHBIX KOMITETCHITHM.

Buabl camocTosiTesibHOI padoThI CTY/IEeHTOB

CamocTtosTenpHas padoTa CTyJEHTOB MpeAHa3HaueHa s yriayOoneHus: chopMUpOBaHHBIX
3HAHU, YMEHHI, HABBIKOB.

CamocTtosTenpbHas padoTa pa3BUBACT MBIIUICHUE, TIMO3BOJSET BBIIBUTH IPUYUHHO-
CJIEICTBEHHBIE CBA3M B M3YYEHHOM MaTepuae, pelIuTh TEOPETUUECKHE U MPAKTUYECKUE 3aJauH.
CamocTtosTenbHas paboTa CTYIEHTOB MPOBOJUTCS C IENbIO: CUCTEMATH3AINH M 3aKPETUICHUS
MOJIyYEHHBIX TEOPETHUYECKUX 3HAHUW W MPAKTHUYECKUX YMEHUU CTYIEHTOB; YIUIyOJNeHUS U
pacmupeHus TEOPEeTUYECKUX 3HAaHWW; (OPMUPOBAHUS YMEHUH HCIIONB30BATh CIPABOYHYIO
JOKYMEHTAIlMI0O U CHEHUAIbHYIO JHUTEepaTypy; Pa3BUTHUs IO3HABATEIbHBIX CHOCOOHOCTEH H
AKTUBHOCTH CTYACHTOB: TBOPYECKON WHUIMATHBBI, CAMOCTOSITEIILHOCTH, OTBETCTBEHHOCTH W
OpPraHU30BaHHOCTH; (OPMHUPOBAHUIO CAMOCTOSTEIBHOCTH MBIIUIEHUS, CIIOCOOHOCTEH K
CaMOpPa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpEAHM3aIliK; Pa3BUTHUS HCCIIEI0BATEILCKUX
ymeHuid. Poib caMocTosITenbHONW paOOThI BO3pACTaeT, T.K. Mepea YyUeOHBIM 3aBEICHUEM CTOHT
3aJaya B T.4. U MO (OPMHUPOBAHUIO Yy CTYJEHTa NOTPEOHOCTH K CaMOOOpPa3OBaHHIO H
CaMOCTOSTENIbHON [TO3HABATEIBHON EATEIbHOCTH

CryneHTaMu IPAaKTUKYETCS BA BUAA CAMOCTOSTEIHbHON PabOTHI:

— ayJUTOpHas;

— BHEAYIUTOpHAsI.

AynutopHas caMmocTosITeNbHas paboTa MO AUCIHUIUIMHE BBINOJHSAETCS Ha Y4eOHBIX
3aHITHSIX TOJ] HEMOCPEACTBEHHBIM PYKOBOACTBOM TIPEIOAaBaTeNsl U 1O €ro 3aJaHuio. B sTom
ClIydae CTYJEHTBI OOECIEUMBAIOTCS TPEToJiaBaTelieM HEOOXOAUMON Yy4eOHOM JuTepaTypou,
TUAAKTHYECKUM MaTepHalioM, B T.4. METOJUYECKUMH TMMOCOOUSIMH U METOIUYCCKHUMHU
pa3paboTKaMH.

BreayautopHast camocTosiTellbHass paboTa BBIOJHAETCS CTYACHTOM II0 3aJIaHUIO0
npernoiaBaTess, Ho 0e3 ero HermocpeACTBEHHOro yuacTus. Bugamu 3ananuii U1 BHeayAUTOPHOM
CaMOCTOSITEIbHON PabOThI MOTYT OBITh:

0J15 081A0€HUS SHAHUAMU!

— YTeHHe TeKcTa (yueOHUKa, METOAMYECKON JINTepaTyphl);

— COCTaBJICHHMSI IJIaHA TEKCTa;

— rpaduyeckoe u300paxeHne CTPYKTYphbl TEKCTA, BHITOJHEHUE UHINBUYaIbHBIX padoT;

— KOHCTICKTUPOBAHUE TEKCTA; BHIITUCKH U3 TEKCTA;

— paboTa co cI0BapsIMU U CIIPaBOYHUKAMH;

— O3HAKOMJICHHE C HOPMATUBHBIMU JIOKYMEHTAMH,

— yueOHO-HCClIeIoBaTEbCKas padboTa;

— UCTIOJb30BAaHUE KOMITHIOTEPHOM TEXHUKHU, HHTEPHETA U JP.;

07151 3aKpenienust CUCIeMamu3ayuu 3HAHUU:

paboTa ¢ KOHCIIEKTOM JIeKITNH (00paboTKU TEKCTA);

— ToBTOpHas pabora Ham y4yeOHBIM MarepuaioMm (ydyeOHWKa, TEPBOMCTOYHHKA,
JIOTIOTHUTEITLHOU JIUTEPaTypPhl);

— COCTaBJICHME IJIaHa BBIMIOJHEHUSI pabOThl B COOTBETCTBUE C IJIAHOM, MPEAJIOKEHHBIM
MperoaaBaTesem;
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— OTBETHI Ha KOHTPOJIbHBIE BOMIPOCHI;
— TECTUPOBAHKE, BHITIOJHCHNE YIPAXXHEHUN Y HHIUBHIYyaTIbHBIX PaloT;
07151 hopMUpOBaAHUSL YMEHUI:

— pelIeHue 3a/1a4 U YIpaXHEHHUH TI0 00pasily;

— pelieHre BapuaTUBHBIX 3a71a4 U YIIPAXKHEHUH;

— BBITIOJTHEHHUE YEPTEKEH, CXEM.

OCHOBHOE COJEp)KaHHE CaMOCTOSITEIIBHOW PabOThI COCTABIISIET BBIMOJTHEHUE TOMAITHUX
3a/IaHUM, WHJIWMBHUAYaIbHBIX 3aJaHUN, TOJATOTOBKY K TMPAKTHUYECKUM 3aHATUSIM H K
MIPOMEXKYTOUYHOU aTTECTALIUH.

CamocTtosTenpHas paboTa CTYICHTOB BKJIIOYAeT B CeOs BBIMOTHCHHE MPAKTHYCCKHX
3aJlaHUi, JIOMAITHUX 3aJaHui, WHAUBUIYATbHBIX 3aJaHUN, CaMOCTOSITCIIbHOE HW3y4YeHUe
OT/IENIbHBIX BOIPOCOB, MOJATOTOBKY K MPAKTUYECKUM 3aHATHUSM U K IPOMEKYTOYHOM aTTECTALIUH.
[To kaxmod Teme ydeOHOW NUCHMIUIMHBI CTYACHTAM IMpeUIaraeTcs MEepeueHb 3aJaHuid s
CaMOCTOSITeNIbHON PabOThI, KOTOpPbIE coJlepXKaTcs B TaOIHLIE:

HaumeHnoBanue
Ne pasnesia /TeMbl Conep:xanue
JUACIHIIIMHBI
1 Pa3zgen 1
Merto/1bl uCCE0OBaHMI, UCTIOIB3YEMbIE€ B THIPABIIUKE.
OcHoBHbIE PU3NYECKUE CBOWCTBA KUAKOCTU. CHITHI,
Beenenue. JNEUCTBYIOIINE HA )KUAKOCTh. [ MaApocTaTHYECKOE NaBlIeHUE U
L1 I'mnpocraTuueckoe ero cBoiictea. Juddepenuunansupie ypaBHEHUS
JTaBIICHIE TUIPOCTATUKHU M UX UHTErpupoBaHue. PaBHoBecHe

HEC)KMMAEMOU KUJIKOCTH B I0JI€ CUJl TshKecTH. [loBepxHOCTH
pPaBHBIX J1aBJICHUN

3axoH [lackans, UCIOIB30BAaHUE €TO B IPAKTUUECKON
EATENIFHOCTU. AOCOIIOTHOE U N30BITOYHOE JaBJICHUE.
BakyyMm. [Ibe30MeTprueckast BbICOTa M TUAPOCTATHYECKUMN
OcHOBHOE ypaBHEHUE N
1.2. HAPOCTATHKH HAIop, YHEPreTUYECKUIH CMBICI OCHOBHOT'O YPaBHEHUS
P ) TUAPOCTATUKU. MEeToAbI ONpEeaeIeH s CUIIbL U LIEHTPA
JlaBiieHHE B KUIKOCTH N
JABJICHUS KUJKOCTH Ha TJIOCKUE U KPUBOJIMHEUHBIE
MMOBEPXHOCTU. DMIOPHI JaBieHus. [1naBanue Ten B )KUIKOCTH.
3akoH Apxumena.

YcranoBuBlieecs 1 Jlunus Toka, cTpyiika, notok. Pacxon skunkoctu. XKubie
L.3. HEYCTaHOBUBILIEECS ceyeHus notoka. CpenHssi CKopocTh. [ uapaBnuueckuii
JBUOKEHME KUAKOCTU. | paguyc. YpaBHEHNUE HEPA3PHIBHOCTH MOTOKA.
VYpaBHeHue bepHyum 11 UACAIBHON KUIKOCTH U €T0
unTepnpetanus. OcoOEHHOCTH JBUKEHUS peabHbIX
1.4. Vpasnenue Beprymm KUIKOCTEH. YpaBHEHUE bepHyIu 1JId IOTOKA pealbHOU
XKUJKOCTU IIPU YCTAHOBUBILEMCSI IBMOKEHUH KHJIKOCTH,
T€OMETPUYECKOE U IHEPIETUYECKOE TOJIKOBAHUE U €TO
MIPAKTUYECKUE IPUMEHEHHS.
IloTepu Hamopa npu yCTaHOBUBIIEMCS JBUKEHUH KUKOCTH.
Pacnpenenenue ckopocreil npu JIaMUHAPHOM U
I'unpaBnuueckue TypOYJIEHTHOM JABWKEHHUHU kHUIKoCTU. Koaddurment
LS. CONPOTHUBIICHHUS. ruapasinyeckoro Tpenus. Mccnenosanus Hukypanse.
Pexumbl TeueHus Bnusinue pexuma IBUKEHUS )KUJIKOCTH U LIEPOXOBATOCTU

TpyOOIpOBO/Ia HA JTMHEHHBIA KOIPPHUITUCHT
THAPAaBINYCCKOr0 COMMPOTUBIICHUS U ITOTCPU HAIIOpaA.
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['uapaBiaruecKue riiajgKue U MepoxoBaTelie TpyOsl. MeTonuka
pacuera notepb Hanopa B Tpyoax. ,

1.6.

MectHEBIE
COHpOTI/IBHeHI/I}I.

N3mepenne koadduirieHTa CONPOTHRICHUS B 3aBUCUMOCTH
OT €ro Buja u uucia PerHoabaca.

1.7.

Knaccudukamms
TpyOONPOBOIOB U
OCHOBHBIC PacueTHBIC

bopmybI.

['uapaBnuueckuii pacyeT TpyOOIPOBOIOB MPH
MOCJICA0BATCIIBHOM U MapalJICJIbHOM COCANHCHUU. Pacuer
TpyOOIPOBOIOB C HEMPEPHIBHBIM H3MEHEHHUEM Pacxo/ia Mo
muirHe. OCHOBBI pacueTa CJI0KHOT0 HE3aMKHYTOTO U
3aMKHYTOTO TPYOOIIPOBOJIOB.

1.8.

Hcteuenune xxugkoctu

Hcreuenue KUAKOCTH U3 KPYIJIOTO OTBEPCTHS B TOHKOMN
crenke.Cxxatue ctpyr. CKOpOCTh M pacxojl CTPYyH.
KoaddutimenTs! ckopocT rcteueHus u pacxonaa. Mcreuenue
KUJKOCTH Yepe3 3aTOIIEHHOE OTBepCcTHE. McTeueHne
KHUIKOCTHU 4yepe3 Hacaaku. Tunel HacaakoB. CKOpOCTh U
pacxo]l Mpu UCTEUEHHUH KUJIKOCTH Yepe3 BHEIIHUI
HWIMHAPUYECKUN HacagoK. MicTeueHne KuIKOCTH Yepes
CUCTEMY KOPOTKUX TPyOONPOBOIOB MPU MOCTOSTHHOM
Hanope. Koadduuuenr pacxona cuctemM KOpoTKUX
TpyOOIIPOBOIOB.

1.9.

VYpasHenue bepuymum
TUIS
HEYCTaHOBUBLIETOCS
JBUKCHHUSL.

OnopoxHeHue pe3epByapoB. [ napaBirdeckuil yaap B
TpyOonpoBoaax. [loBeiieHne 1aBIeHNs B
TUIpOCTaTUYECKOM yaape. [1omHbIi 1 HenmoaHbIN yaap.
CHOCO6BI YMCHBIICHUS JAaBJICHUA IIPU THAPABINYCCKOM

ynape.

1.10.

Mopenu
(bUITBTPAITMOHHOTO
TEUCHHUS U
KOJIJIEKTOPOB.

Monens GuibTparioHHOro TedeHus. [loHsATHE CIIonTHOM
cpeasl. TepMoauHaAMUYECKUE yCIOBUA. MoaeIupoBaHue 1o
BPEMEHHU U NIPOCTPAHCTBY. BUbl Mo€eneH 110 CTENIEHU
cxkumaeMocTH. [ToHsTHE 0 MHOTO(Aa3HBIX CHCTEMaX.
Peonornueckue moaenu. Monenu KOJIEKTOPOB.
I'eomerpuueckue Moaenu (KinaccupuKamus KOUIEKTOPOB 10
BHJIaM ITYCTOTHBIX IPOCTPAHCTB; UCATU3UPOBAHHBIE MOJEITH
MOPUCTHIX Cpell; PUKTUBHBIN U UCabHBIN TPYHTHI;
UJICATU3UPOBAHHBIE MOJIEIHN TPELUIMHOBATO-TIOPUCTHIX CPEN).
Mexannueckre MoJient (Peosornueckue MoJieIl TOPHbIX
IIOPOJI; U30TPOIHBIE U AHU30TPOIHBIE CPEIBI).

XapaKTepUCTUKHU
KOJIJIEKTOPOB.

[TapameTpsl OpPUCTOM cpebl (TOPUCTOCTh, TPOCBETHOCTD U
UX B3aMMOCBSI3b; TPAHYJIOMETPUUECKUE XapPAKTEPUCTUKH -
pacrpeesieHus 4acTHIl 1o pazmepam, 3P heKTHBHBIN
JUaMeTp, TUAPABINYECKUN PaHyC II0p, yAEIbHas
MOBEPXHOCTD; MMapaMeTPhl, CBA3aHHbIE C HATHUUEM (IIIOUI0B
- HAChIIIICHHOCTD, CBA3aHHOCTb, IPOHUIIACMOCTD - BUJbI,
pasMepHOCTh). [lapamMeTpbl TpEIMHHON CpeIbl
(TpemMHOBATOCTh, TYCTOTA, PACKPHITOCTH; (DaKTOPHI,
BIUSIIOLIUE HA PACKPBITOCTD TPEILLUH).

1.12.

3aKoHBI QUIBTPALINH.

[Topuctas cpena. Ckopocts hunbTparnuu. JINHEHHBIN 3aK0H
¢bunbTparuu Jlapcu (3amuch 3aK0Ha Yepe3 CBsI3b HAaropa ¢
pPacxoJIOM U Yepe3 CBs3b CKOPOCTH C JIaBICHUEM;
muddepeHranbHas 3aMuch 3aKkoHa; K03 duuueHt
(GUIBTPALNU U €Tr0 CBSI3b C MPOHHUIIAEMOCTHIO; PAa3MEPHOCTh
OCHOBHBIX (DMJIBTPAIMOHHBIX TAPAMETPOB B METPHUUECKHUX U
CMEIIaHHOM cucTeMax equHMIl). [ paHuIbl IPIMEHUMOCTH
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3akona Jlapcu (ycnoBus cobmroaenus 3akoHa Japeu;
¢buzmveckoe 00bICHEHUE MPUINH HAPYIIICHUS TUHEHHOCTH
3aKoHa (DUITBTPALIMU; KOJIMYECTBECHHAS OI[eHKa 00JIacTu
NnpuMeHUMOCTH 3akoHa J{apcu. HenrHelHble 3aKOHbI
¢unbTpanun). TpemumHoBaras cpena. JIMHeHbIH 3aK0H
bunpTparuu (MpOHUIIAEMOCTh TPEIIUHOBATHIX CPE/;
3aBHCHMOCTH TIPOHUIIAEMOCTH OT JABJICHUS; TPAHUIIBI
MIPUMEHUMOCTH JIMHEHHOTO 3aKOHA (PHIIBTpaInN).
Henuneiinpie 3ak0HBI QUIBTPALIAN IS TPEUTUHOBATHIX CPET
(o6macTy MPEenMyIIECTBEHHOTO HAPYIICHUS] IMHEWHOTO
3aKOHA B TPEIIMHOBATO-TIOPUCTOM Cpeie).

@ phepeHIanbHbII .
Huddepenn JuddepeHnmranbHpIi TOIX0/ K ONMCAHUIO
1.13. | moaxoxa K ONHUCAHUIO
e ¢ubTpanmoHHOro TeueHus. 3otepmudeckoe npuOImkeHue
(GUIBTPaLlMOHHOTO
1 00J1aCTh €ro MPUMEHEHHUS.
TEUEHUS.
OO0mas cucrema ypaBHEHHA. Y paBHEHUS MOTCHIIMATHLHOTO
1.14. | YpaBHEeHHS TeUeHUS
S LI HOPHETBIX CPent IBUKEeHUs (MOTEHLIMAN; BhIpakeHue 3akoHa Jlapcu uepes
p e noTeHuMai; ypasuenue Jlannaca u ero cBoicTBa).
SN Oc00EHHOCTH TPEIIMHOBATO-TTOPUCTON CPEIBI M UX BIIMSIHUE
p Ha BUJI ypaBHEHUH ABMkeHUs. HaualbHble U TpaHUYHbIE
1.15. | dbunpTpamum ams
R CIIMHOBATO yclioBUs (BHEIIHSSI U BHYTPEHHSA IpaHUIa). 3aMbIKaIoIIne
P . COOTHOIIEHUS (3aBUCUMOCTh TTapaMeTpoOB (DITFOUIOB U
MTOPUCTOU CPEBI.
KOJUJIEKTOPOB OT JTABJICHMUS).
1.16. | Bunbr omHOMepHBIX Onpenenenne 0IHOMEPHOTO MIOTOKA U €ro BUAbL. OnucaHue
ITOTOKOB. OJTHOMEPHBIX ITOTOKOB.
3anaua uccnenoBanus. Pemenue o0miero
mudpepeHIaTbHOTO YpaBHEHUS YCTAaHOBUBIIETOCS
MOTEHIIMATBFHOTO OJHOMEPHOTO ToToKa. [TokazaTens hopmMbl
notoka. IloreHuanbHbie KIUU (HeC)KUMaemasi )KUIKOCTh
1.17. | UccnenoBanue I . ymicutimi ( A
e . | m HemedhOpMUPYEMBIii MIACT, HEC)KMMAeMast KUJAKOCTh U
OJIHOMEPHBIX TEUEHUH. o
TPEUIMHOBATHIN IUIACT, YIIPYyTast )KUJIKOCTh U
HeZepOPMUPYEMBIIA TIJIACT, COBEPIICHHBIHN Ta3 U
HenehOopMUPYEMBIH TTACT, PEaTbHBIN Ta3 U
Hee(hOpMUpPYEeMBbIii 1J1acT).
CpaBHUTENBHBIN
aHaJIN3 OCHOBHBIX n
1.18 AHaln3 NOTeHIMAILHOTO JBUXKEHUS TPEX BUIOB
**°* | BUIOB OJTHOMEPHOTO
OJIHOMEPHOTO TeUEHUS B OOIIEM BU/IE.
TEUEHUS T10 3aKOHY
Hapcu.
Teuenne Hec:)KUMAEMOM KUAKOCTH yepe3 Hene(hopMHUpPyEeMBbIii
iacT (BUJ KPUBBIX U3MEHEHHUsI IaBJICHUS U €ro IpaJueHTa,
¢dopmyna lromnion, MHAUKATOpHAs TUarpamMma, ko3 uiueHTt
MPOAYKTUBHOCTH U €T0 Pa3MEPHOCTh, BOPOHKA JACTIPECCHH,
JIETIPeCcCusi, XapaKTep 3aBUCHMOCTH JIeOUTa OT pajuyca
119 Uccnenosanue KOHTYpa). TeueHne HeC)KMMaeMOM JKUJIKOCTH B

IIJIOCKO-pagruaJIbHOTO
TCUYCHUA.

TPELIMHOBATOM IJIaCTe (CPAaBHUTEIBHBIN aHAIN3 N3MEHEHHS
[IapaMeTPOB TEYCHUS U HHIUKATOPHOM TUarpaMMsl ¢
HenehopMupyeMbIM maactom). [loTeHnnanbHoe IBUKEHNE
YOPYTo# KUJIKOCTH uepe3 HeaehOpMUPYEMBI TU1acT
(JIMHENHO CBsI3aHHBIEC TAPAMETPBI, OTIIMYNE OT HEC)KMMAEMOM
AKHJIKOCTH, YCIIOBHS BO3MOXKHOCTHU IPEHEOPEKEHMSI
C)KMMAEMOCTBIO )KMJIKOCTH). TeueHne COBEpIIEHHOI O ra3a
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yepe3 HeaehOpMHUPYEMBIN TUIacT (CpaBHUTEIHHBIA aHATN3
W3MEHEHHUS MapaMeTPOB TCUCHHS U UHIUKATOPHOM
JTUarpaMMbl ¢ HECXKUMAEMOH KUIKOCTBIO). PeanbHbIil ra3 u
HeaepopMUpyeMbIi T1acT (001aCTH UCTIONB30BAHUS TIO
NABJICHUIO U JENPECCUH, OTIIMYNE UHAUKATOPHON
3aBHCHMOCTH OT COBEPIIICHHOTO T'a3a, XapaKTep U3MEHEHUS
nebuTa OT AeduTa COBEPIIICHHOTO Ta3a).

1.20.

AHaJIN3 OJHOMEPHBIX
MMOTOKOB MIPHU
HEIUHEHHBIX 3aKOHAaX
¢bubTpanum.

Hecxxnmaemast )xuIkocTh B HeieopMUpPyeMOM T1acTe (BUT
OCHOBHOI'0 YPaBHEHHsI; OTINYUE UHAUKATOPHOU
3aBHCHMOCTH, KPUBOH pacIipeieieHusl 1aBJICHUS U BOPOHKH
nenpeccuu ot 3akoHa Jlapceu). MneanbHblii ra3 B
HenmehopMupyeMoM TIacTe (OTIIMYHEe HHAUKATOPHOMN
3aBUCUMOCTH, KPUBOH paCIpeeIcHUs JaBICHUS U BOPOHKHU
nenpeccuu ot 3akoHa Jlapen). OgHopoaHas HEC)KMMaeMast
KHUJIKOCTb B AepopMupyeMoM 1iacte (0COOEHHOCTH
WHIMKATOPHOM 3aBUCUMOCTH). VieaibHBIN ra3 B
nedpopMUpyeMOM I1acTe (OTIUYHE WHIUKATOPHOM
3aBHCHUMOCTH OT HEC)KHUMAEMOM KUAKOCTH B
neGopMHUpPYEMOM TIACTE).

1.21.

OunbTpanus B
HEOAHOPOHBIX
cpenax.

Makpo 1 MUKPO-HEOJHOPOIHOCTH, BUbI HEOJTHOPOAHOCTEN
1 ux ocobeHHocTu. OCOOCHHOCTH JIBYX30HAILHOM
HEOAHOPOJTHOCTH B 00JIACTH CKBAYKHUHBI.

1.22.

Ynpyrast KUJIKOCTb.

[TonsaTus 006 ynpyrom pexxume ruiacta (ynpyrui pexxum
(GuUIBTpaIu U €ro 0COOEHHOCTH; BUIBI YIIPYTOTO PEKUMA;
3aBUCHMOCTH 3P PeKTa HECTAIMOHAPHOCTH OT
MIPOHUIIAEMOCTH, BSI3KOCTH M YIIPYTOCTH JKUAKOCTH, TIACTA).
OcHOBHBIE TApaMETPBI TEOPUHU YIIPYTOTO PEXKUMA

(ko3¢ dunreHTH 00bEMHON YIIPYTOCTH TIJIACTA; YIPYTHI
3arac; MoJICYeT YIPYroro 3amaca sXHJIKOCTH; KOAPPUITUEHT
MBE30MPOBOAHOCTH; TapamMeTpsl Dypbe).
JuddepennnanbHoe ypaBHEHHE HEyCTaHOBUBLICHCS
(bunpTpanuu ynpyrou xKugakoctu (ypaBHEHHUE
IIbE€30IIPOBOAHOCTH).

1.23.

[IpuMepsl TeueHU .

[IpuTOK K CKBa)KMHE B IJIACTE HEOTPAHUYEHHBIX PA3MEPOB.
TouHoe peleHre ISl MIOCKO-PaIuaIbHOIO TEUCHUS;
MPUOIMKEHHOE PEIICHUE U 00JIaCTh €r0 UCIIOJIb30BAHMS;
MbE30METPUUECKHIE KPUBBIE MPHU MYCKE CKBAKUHBI B
OCCKOHEYHOM IIIACTE C TIOCTOSIHHBIM AeouToM. [IpuToK K
CKBa)XMHE B IUIACTE KOHEUHBIX Pa3MEPOB B YCIOBUSX YIIPYTO-
BOJIOHAIOPHOI'0 M 3aMKHYTO-YIIpyroro pexuma. Kpyrisrit
TOPU3OHTAIIBHBIN IUIACT ¢ OTKPBITOM BHEIIHEN IPAHULICH
(Mbe30MeTpUUecKIe KPUBBIE MPU MyCKe CKBAXKUHBI B
OECKOHEYHOM IIACTEe C TIOCTOSTHHBIM JICOUTOM U
MOCTOSIHHBIM 3a00IHBIM JaBlIEHUEM; U3MEHEHUE 1e0uTa co
BpPEMEHEM IPHU padOTe CKBAKUHBI C TOCTOSTHHBIM 3a00HBIM
naBieHueM). Kpyriiblii ropr30HTAIBHBIN TUTACT C 3aKPBITON
BHEIIIHEW rpaHullell (MIbe30METPUUECKUE KPUBBIE TIPH ITYCKE
CKBa)KMHBI B KOHEYHOM IUTACTE C MOCTOSHHBIM 1€0UTOM U
MOCTOSIHHBIM 3200 HBIM JaBlIEHUEM; U3MEHEHHUE 1e0uTa Co
BpEMEHEM IpH paboTe CKBAKUHBI C TOCTOSTHHBIM 3a00MHBIM
nasieHreM). BzaumogeilicTBue CKBaKuH (OTIUYME KPUBOH
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KB/] B ciryyae neproaudecku padoTaroIIe CKBaKUHBI OT
pazoBoro mycka). OnpeaeseHne KOJJIEKTOPCKUX CBOMCTB
IU1acTa 10 JaHHBIM MCCIIEJOBAHUS CKBAXKUH
HecTalMoHapHbIMU MeTofamu (ypaBHeHue KB/l u
omnpezenseMble GUIBTPALNOHHO-EMKOCTHBIE TAPAMETPBI;
IIPUYMHBI TOSIBJIEHUS HEMMHENHOCTH B KpuBoi KBJI).

HeycranoBuBmascs

VYpasuenue JleitbeH30Ha (METOIBI IMHEAPU3AIUN M AHAIOTHH

1.24. | bunsTpanus rasa B .
e . C YIPYToH KUAKOCTHIO; KPUBBIE paCIpeiesICHUsI 1aBJICHUS 110
IIOPUCTOM Cpeie.
KOOPJMHATE U BPEMEHH ).
OCHOBHELE I'omo- u rereporennsie cucteMbl. HachIeHHOCTS.
VYpasuenne [lapcu st MHOTO(a3HBIX CUCTEM. 3aBUCHMOCTh
XapaKTEPUCTUKU .
1.25. | \moro (asHoii OTHOCHUTEJIBHBIX POHUIAEMOCTEMN OT HACBHIILIEHHOCTH ISl
P — IByX U TpéxdaszHoit cucrem. Kanmsipnoe nasnenue. Bua
p ' ¢bynkuun JleBeperra. O0acT HEOOXOIUMOCTH yUueTa
KanWUIIPHOTO JAaBJICHUS.
Hcxonubie ypaBHEHUS
MHOrO(asHoil YpaBHEHUs HEPA3PBIBHOCTU. Y paBHEHUSI IBUKCHHUS.
1.26. s Tpam 3aMbIKAOIIe COOTHOIIEHUS (KA PHOE 1aBIICHUE;
p ’ YpaBHEHUS COCTOSIHUS (DITIOUJIOB).
ITorenuunansHoOE IIpupona ra3zupoBaHHOM KUIKOCTH. ['a3upoBaHHas KUAKOCTh
1.27. | IBUXeHUE — mHOTO(a3Has cucrteMa. [lapameTpsl ra3upoBaHHOM
ra3upOBaHHOU xuakoctu. OcobeHHOCTH (ha30BOI MPOHUIIAEMOCTH.
KUJKOCTH.
OnHomepHbIEe MOJIENTH .
OcHoBnble nonyuenus. CucrteMa ypaBHeHUH. HauanbHbie U
1.28. | BBITECHEHUS
oo rpanuuHble ycnosusa. Moaens Panonopra-JIuca. Monens
HECMEINBAIOIINXCS
N baknes-JleBeperra.
KUIKOCTEN.
3anaua Bawes Oynxkius baknes-JleBeperta (puznyeckuii CMbICH; TpaduK B
3aBHCHUMOCTH OT HACBIIIEHHOCTH U €r0 00bACHEHUE;
1.29. | JIeBeperra u ee . o
- 3aBUCUMOCTD OT OTHOIIICHHS BA3KOCTEH BBITECHSIOMIEH U
' BBITECHsIEMOH xuaKocTel). ucniepcus BonH. [Ipupoma
CKauyKa HACHIIIEHHOCTH.
1.30. | 3amaua Panonopra- Pa3zma3zbiBaHme ckauka HACHIIIEHHOCTEH.
JIuca. Crabunn3upoBaHHasl 30Ha HACHIIIIEHHOCTEH.
3axoH Hrerorona. Kimacchl HEHBIOTOHOBCKUX JKUJIKOCTEN
(Ha3BaHMS U PEOJOTUYECKUE 3aKOHBI). TUIIBI CTallMOHAPHO-
PEOJIOTHYECKUX KUAKOCTEH (Ha3BaHUS; PEOJIOrHUECKUe
Peonornueckue )
MOTeITH 3aKOHBI; TpaduvecKasi 3aBUCUMOCTb KacaTeIbHOTO
HaMpsDKEHUS OT TPaueHTa CKOPOCTH; TPUMEpPHI). 3aKOH
1.31. | bunpTpyrommxcs .
KHUIKOCTEH 1 GUIBTpaIUU B ClTydae BA3KOIUIACTUIHOMN JKUKOCTH
. (BBIpa’keHUE 3aKOHA; MHAMKATOpHBIE TMHUK). O0nacTu
HEJIMHENHBIE 3aKOHbI
S MIPOSIBIICHUSI HEHHIOTOHOBCKUX 3 dekToB. [Ipnunna
p ' HEOJHOBPEMEHHOT'O BKJIFOUEHHS IPOIUIACTKOB PA3TUYHON
nponuriaeMoct. CTENEHHOM 3aKOH.
OnnomepHbIe 331241 Bug mHauKkaTOpHOM 3aBUCUMOCTH U €€ OTIINYUE OT
1.32. | bunpTpanun HBIOTOHOBCKOM ’KMJIKOCTH. BU1 HHIMKAaTOPHOM 3aBUCUMOCTH
BSI3KOTLIACTUYHOM JUTSL CIIOUCTO-HEOJHOPOAHOTO Miacta. OTinune 3aBUCUMOCTH
SKUJKOCTH. KB/l HeHbIOTOHOBCKOM KHIKOCTH OT HbIOTOHOBCKOHM.
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OO6pazoBanue

1.33. | 3aCTOMHBIX 30H NIPU Cxema 00pa30BaHUs 3aCTOMHBIX 30H U €€ 00BsICHEHHE.
BBITECHEHUHU HeTH [TapameTp ko3¢ dunrieHTa oxBara.
BOJIOM.
@uIbTPALMOHHBIN OTOK OT HATHETATEIBHON CKBAXKUHBI K
JKCILTyaTaluOHHOU. [IpUTOK K COBEPIICHHON CKBaXKUHE.
[IpuTok Kk [IpuTOK K rpyIIe CKBaXuH C yJaJ€HHbIM KOHTYPOM
1.34. COBEPIICHHON nutaHus. [IpUTOK K CKBaKUHE B IIJIACTE C NPAMOJIUHEHHBIM
CKBa)XKMHE. KOHTYpOM nuTaHus. [IpUToK K CKBa)KHHE, PaCIOJI0KEHHOU
BOJIN3M HEMPOHUIIAEMOH MPSAMOJIHMHEWHON rpanuibl. [IpuTok
K CKBKMHE B IIJIACTE C IPOU3BOJIbHBIM KOHTYPOM ITUTAHMSL.
[TpuTox kK OECKOHEYHBIM LIETIOYKaM M KOJIBIIEBBIM OaTapesim
ckBakuH. [IpUTOK K CKBa)KMHAM KOJIBIIEBOM OaTapew.
[Tputok Kk nmpsMoIHHENHHON 6aTapee CKBaKUH. MeTos
1.35. | [Iputok k Oatapesm SKBHUBAJICHTHBIX (PMIIBTPAIIMOHHBIX CONPOTUBIECHUH (METOT
CKBaYKUH. Bopucosa). UnTepdhepeHins HecOBEPIICHHBIX CKBaKHH.
B3anmoaeiicTBre CKBaXXMH B HEOAHOPOIHO TPOHUIIAEMOM
AHU30TPOIHOM ILIacTax. B3anMonencTerue CKBaXXuH Ipu
HECTAallMOHAPHBIX MPOLIECCaX.
Paznea 2
CymHocTb
21 [Tpsimbie u oOpaTHbIe 3a1aun. MaTemMaTHueckast MOAEb —
%+ | MaTeMaTU4ecKoro
HJeaTN3UPOBAHHAS MOJEIb PEAIbHOTO IIpOLEcca.
MOJEIIMPOBAHUSI.
AKTyanbHOCTb
MaTeMaTH4eCcKOoro
MOJIETTUPOBAHUS. WrxeHepHbIii Mo1xo 1 (OCHOBHBIE ITPOOJIEMBI).
2.2. | OcrosHBIe npobiieMbl | Marematudyeckoe MOAETUPOBaHKE IPOLECCOB (PUIBTpALIUN
MaTeMaTUYECKOTO (ocHOBHBIE TIPOOIIEMBI).
MOJIETTUPOBAHUS TIOJICH
JIABJICHU M.
VYpaBHEHHE COXPAHEHHS MACCHI KUJKOCTH B IOPUCTON CpEIE.
OO6mue ypaBHEHHS p p g f1op peal
23. | ymoro (asHoii VYpaBHeHHE IBUKEHUS KUAKOCTH B TIOPUCTOM cpejie (3aKoH
(utbTpaIH Hapcu). MukpoMexaHuka mopucTou cpeasl. KanumspHeie
P ’ cwibl. Kanmwinsipaoe naBnenue. @ynkuus Jleseperra.
OCHOBHEBIE MOJIETTU o o
N @unbTpanys OJHOPOIHON HECKUMAEMOU Kuakoctu. [Iputok
U30TEPMHUUYECKOM
2.4 KUIKOCTU B ckBaxkuny. @opmyna (rontou. [IpuMenenue
T | dunpTpanuu u 3amauun
MCXAHIKH B TOKII x pemieHuto MiocKux 3agay GuiabTpaluu.
[Ipocreiinme TUTBI MIOCKUX (QUIHTPAITMOHHBIX TEUCHUH.
HedrenoonIUe.
Yrpyruit pexxum QUIbTpau. Y paBHEHHUS COCTOSTHUS
YIPYTOW JKUAKOCTH, Ta3a U MOPUCTOU cpeibl. DyHKIMS
QunpTpanus Jleitbenzona. YpaBHeHHE THE30TPOBOTHOCTH.
OJIHOPOJHOM ynpyrol | ABTOMOI€JIbHAS TOCTAHOBKA 3aJja4M O MPUTOKE YyIPYron
25. KUJKOCTHU B KHUJKOCTU B CKBaXUHY. Pacripenenenue naBieHus B IJ1acTe
nepopMupyeMom IIPU IOCTOSIHHOM PacXoJ€ )KUIKOCTH, IPUTEKAIOIIEM B
iacTe. ckBaknHy. KpuBble BOCCTaHOBNIEHUS JABICHUS,
ONpeIEIeHUsI CBOMCTB IJIaCTa MO JaHHBIM
TUAPOAMHAMUYECKUX UCCIIEIOBAHUM CKBAYXKUH.
bespa3mepHbie ypaBHeHUs. BTopoe kanuiuisipHOE YHCIIO.
2.6. | AByxdaznas
e 3anava baknes-JleBeperra. Pa3priBHbIE penieHUs. Y CI0BUS
¢bubTpanus.

Ha pa3psiBax. Pacuer koadduimenta BoITeCHEHUS HEDTH.
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JIByxda3Has GpunpTpanus ¢ y4eToM rpaBUTalui. MeToabl
yBEJIMYEHUsI HeTEOTIauu TIACTOB.

Kanunnsipueie N
27 . | PaBHOBecue AByX KHIKOCTEN B IOJI€ CUIIBI TSDKECTU. 3a1aua
"'+ | mpouecchl B IOPUCTOMN
cpeste Panmonopra-Jluca. [IpotuBoTOUYHAs KanWJUIsIpHAS MPOIUTKA.
2.8. | MHorokomnonentHass | OcHOBHBIE onpezieNieHust U ypaBHeHus. Juddysus u
dbunpTparmsi. aZIcopOITs B TIOPUCTOU Cpejie.
bespa3mepHas cuctema ypaBHEHHH, KPUTEPUU TTOJO0HSL.
Huddy3us HecopOUpyOIICCS TPUMECH B TIJIACTE.
Pacnpoctpanenue HecopOUpYIOIIEHCs: IPUMECH B TIOTOKE.
JIBr>keHue oTopouku nmpuMecu. KoHBEKTUBHBIN IEPEHOC
DHIBTDAIS copbupyromeiics npumecu 0e3 muddysuu. Meroa
29 p . xapaktepucTuk. [Ipocteie BomHbl. [lepeceuenne
"7+ | IBYXKOMITOHEHTHOM
XapaKTEepUCTHK, pa3prIBbl. [lepeHoc oTopoukn
KUIKOCTH.

copOupymoIieics npuMecH. BiausHue Tuia n30TepMbl
azicopbuMu Ha repeHoc npuMecu. HepaBHOBeCHBIH ciaydait
aacopOIuu. OuIbTpanus IByX MPUMECEH ¢ yIeTOM
paBHOBECHOH ancopounu. GuibTpanus pacTBOpa peareHra c
ydeToM agcopOruu u qudysum.

VYpaBHEHHE NIPUTOKA TEIUIA B IIOPUCTOH cpene. JIokanibHoe
TepMOJMHAMHYECKOoe paBHOBecue. OTHOTEMIIEpaTypHOE
npubmmxenne. Ipdext Hxoymnsa-Tommcona.
PacnpocTtpanenue temia B HOPUCTOM Cpesie MPH 3aKauKke
ropsiuelt (xono1Ho#) Boibl. TernoBoe noje npu HATUYUU
TEIUIOBBIX ITOTEPH B KPOBIIIO U MTONOIIBY ILIACTA.
KoadduurenT remnonepenaun oOKpy>KaroUmx MOPOI.

2.10. | Hemzorepmuueckas
buIbTpaIL.

®dusuKa pa3BelKu,
2.11. | pazpaboTku
He(dTerazoBbIx
MECTOPOKIACHUM.

['eouznueckne metoasl pasBeaku. [IpoOaeMbl 1 METOTBI.
du3nYecKue METO/IbI, HCIIOJIb3yeMbIE B IPOIIECCe
pa3pabOTKH MECTOPOKICHUH.

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0ecneuyeHue TUCIHUILINHBI (MOYJIs1)
6.1. Ilepeuennb y4eOHOI1 IMTEPATYPbI, HEOOXOAMMOI 1)1l OCBOCHUS JUCHUIJIMHBI (MOYJIs1)
OcHoBHas1 yueOHas1 IMTEpaTYpa:

1. Casunkosa, JI. JI. OcHOBBI O3eMHON HEPTETa30rUAPOMEXAHUKHU : yueOHOe TTocooue /
JI. JI. CaBunkoBa ; OpeHOYpPrckuid TOCYZapCTBEHHBIM yHUBepcUTET. — OpeHOypr :
OpenOyprckuii rocynapcTBeHHbId yHHBepcuTeT, 2017. — 175 ¢. : cxem., Tadiu., wi. —
Pexxum JlocTyna: o MHOJITUCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=481805 (nara obpamenus: 24.06.2022). —
bubnuorp. B kH. — ISBN 978-5-7410-1687-9. — TekcT : 37E€KTPOHHBIMN.

2. Hedterazoas rugpomexanuka : yaeOnoe mocooue / A. A. Bonbd, JI. M. Kagounukona,
A. WU. lennsesa [u ap.]. — Tromens : TUY, 2022. — 83 c. — ISBN 978-5-9961-2715-
3.— Texkct : anexTpoHHbIl // Jlanb : snexkTpoHHO-OMOMMOTEeYHas cucrema. — URL:
https://e.lanbook.com/book/304091 (nata oOpamenus: 26.08.2022). — Pexum mocryna:
JUJIS aBTOPU3. TTOJIH30BATENECH.

3. TlonomapeBa, M. H. HedrerazoBas runpomexanuka : ydebnoe mnocobue / M. H.
ITonomapena, [I. A. MapTtromeB. — Ilepmsb : I[THUITY, 2020. — 182 c. — ISBN 978-5-
398-02312-1. — TekcT : 21eKTpOHHBIH // JIaHb : 2EeKTPOHHO-OMOIMOTEUHAs cCUCTeMa. —
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URL: https://e.lanbook.com/book/239666 (mara oOpamenus: 26.06.2022). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TI0JIb30BATEINICH.

JononHuTeabHAst ydeOHasi JUTEPATypAa:

1.

Cadun, C.I'. Beenenue B HedrerazoBoe aeno : ydedbHoe mocodbue / C.I'. Cadun ;
MunucrepctBo  oOpazoBanust U Hayku Poccuiickoit ®enepanmu, CeBepHbIit
(Apxtuueckuii) QenepanbHblii yHHBepcuTeT mMmeHH M.B. JlomonocoBa. - 2-e¢ wu3f.,
nepecMoTp. U gom. - Apxanrensck : CA®Y, 2015. - 159 c. : cxem., Tabm., Wi -
bubnuorp. B kH. - ISBN 978-5-261-01053-1 ; To xe [DnexrponHsiii pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=436198 (24.06.2022)

Kymoseix, I'. B. OcHoBbl THapomexaHnuku : ydeOHoe mocobue / I'. B. KymoBeix ;
MuHucTepcTBO Hayku W BhIciiero oOpasoBanusi Poccuiickoit ®eneparuu, HOxHBIH

dbenepanbHplii  yHUBEpCUTET, VH)XEHEepHO-TeXHOJIOTHYeCcKass akajaemus. — PocToB-Ha-
Hony ; Taranpor : FOxuslii ¢penepansubiii yauBepcutet, 2018. — 144 c. : un. — Pexxum
JOCTyTa: o MOJINUCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=561098 (nata oOpareHus:

26.06.2022). — bubmuorp.: c. 139-140. — ISBN 978-5-9275-2920-9. — Tekcr :
AJIEKTPOHHBIN.

6.2. [lepeyeHb 3JIEKTPOHHBIX OHOJTHOTEYHBIX CHCTEM, COBPEMEHHBIX NMPO(PecCHOHATIBLHBIX
0a3 JaHHBIX M1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Ne HaumeHoBaHMe JOKYMEHTA ¢ YKa3aHUEeM PEeKBU3MTOB
n/n

1 Horosop Ha noctyn k 9bC ZNANIUM.COM wmexay baml'V B nuie nupekropa CO

baml'V u OOO «3nanuym» ot 12.07.2021
2 Jlorosop Ha moctym k DBC «BC FOPAUT» (monnas komnekuust) Mesxay baml'y B nmuie
mupexropa CO BamI'Y u 000 «3nexrporHoe u3natensetso FOPAMT» Ne 223/596 ot
04.03.2021
3 Horosop Ha noctyn Kk 9bC «YHuBepcurerckas Oubanoreka onnain» Mmexay baml'y u
«Hexcemenna» Ne OI'3-114 ot 28.09.2022
4 Horosop Ha noctyn k ObC «Jlanb» Mexkny baml'y u uznarensctBom «Jlanb» Ne OI'3-
145 ot 01.10.2021
5 Horosop Ha noctyn k ObC «Jlanb» mexay bamlV u uznarenscteom «Jlanp» Ne OI'3-
146 oT 01.10.2021
6 Cornamenue o cotpynaudectse Mexxay baml'y u uznarenscrBom «Jlaub» Ne 141 ot
01.10.2021
7 3BC «3b baml'¥Y», 6eccpounstit norosop mexay baml'V u OO0 «OTkpbIThIe
6ubanoreunsie cucteMbl» Ne 095 ot 01.09.2014 r.
8 JloroBop Ha JOCTYII K 3JIEKTPOHHBIM HAyYHBIM MEPUOJUYECKUM HU3IAHUSIM MEXKIY
baml'V u PYHOb Ne OI'3-512 ot 20.12.2021

9 Jorosop Ha b/l nuccepramuii mexay bamlV u PI'b Ne095/04/0045-1254 ot 02.07.2021

10 Jlorosop o noaxmrodeHun kK HOb u o npenocraBnennu nocryna k oobsekram HOb mexmy

baml'V B munie nupekropa CO baml'y ¢ ®T'BY «PT'b» Ne 101/H2b/1438-11 ot
11.06.2019

Ilepedyensb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «HTEepHeT» (1aJ1ee -
cerb «AHTEpHET»)

Ne Anpec (URL) Onucanue CTpaHULbI
n/n
1 http://www.nitpo.ru/publications/ Cratbu Hay4HO-
MPOU3BOACTBEHHOMN
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bupmbr «<HUTTIO»

2 https://www.comsol.ru/video/modeling-multiphase-flow-

comsol-multiphysics-webinar

Bebunap
«MopenupoBanue
MHOTO(a3HBIX TEUECHUU
B COMSOL
Multiphysics»

3 https://www.gubkin.ru/diss2/list.php? COUNCIL [D=34806#

ApXUB AHCCEpTAUN

PI'Y neptn 1 raza

(HNY) umenu U.M.
['yOkuna

6.3. IlepeveHb JTNEH3MOHHOTO  CBOOOIHO PACTIPOCTPAHSIEMOT0 IPOTPAMMHOI0

oﬁecneqeﬂnﬂ, B TOM YMCJ/I€ OTCYCCTBCHHOI'0 MPOU3BOACTBA

HanmeHoBaHMe MPOrpaMMHOT0 odecreYeHust

Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc

Microsoft Windows 7 Standard

7. MaTepuanbHO-TeXHH4YecKasi 6a3a, HeoOxoauMasi /151 OCYyLeCTBIEeHHA 00pa30BaTeILHOIO

npouecca no JUuCHUIVIuHEe (MO1YJII0)

Tun y4eOHoM ayquTopuu

OcHanieHHOCTD Y4eOHOI
ayIuTOpUH

YueOHast ayTUTOPHsL JUI IPOBEICHUS 3aHATUI JIGKIIMOHHOTO
TUMAa, yueOHasi ayTuTOpuUs AJis IPOBEACHUS 3aHATUI
CEeMHMHAPCKOT0 THIA, yueOHast ayTUTOPUS TEKYIIETO KOHTPOJIS
U TIPOMEXKYTOYHOM aTTecTalluy, yueOHas ayIuTopus
TPYIIOBBIX U UHJIMBUIYAIbHBIX KOHCYJIbTALINI

yueOHas meOenb, TocKa,
MYJIBTUMEIHA-TTPOCKTOP,
9KpaH HAaCTEHHBIH, yueOHO-
HarJBSIIHBIE TOCOOH

VYuebHas ayIuTOpus Ui IPOBEICHHS 3aHATUH CEMUHAPCKOTO
TUIa, yueOHas ayAUTOPUs TEKYIIEro KOHTPOJIS U
MPOMEKYTOUHOM aTTecTallly, yuyeOHas ayAUTOPHUS TPYIIIOBBIX
Y MHIMBHUYAJIBHBIX KOHCYJIbTALUN

yueOHast me0Oeb, TocKa,
MYJIBTUMEIHA-TTPOCKTOP,
9KpaH HaCTEHHBIH, yueOHO-
HarJSIIHBIE TOCOOUS

UuTanpHBIN 32J1: TIOMEIIECHUE JJISI CAMOCTOSITEIHHON pabOThI

yaeOHast Mmebenb, yueOHo-
HAIJISIHBIC TTOCOOUS,
KOMITBIOTEPHI
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