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1. IlepeyeHb NJIAHNPYEMBIX Pe3yJabTATOB 00y4eHHS MO JMCUUILIAHE, COOTHECEHHBIX C
YCTAHOBJIECHHBIMHU B 00pa30BaTeJIbHOM NMPOrpaMMe HHAUKATOPAMM J0CTHKEHUS

KOMIIeTeHI M

®opmupyemas
KoMIeTeHIus (¢
yKa3aHueM KO01a)

Kox v HanmenoBanue
HHAUKATOPA JOCTHKEHUS
KOMIIeTeHIMH

Pe3yabTaTrhl 00y4yeHusi mo
AUCHHUIIMHE (MOIYJIIO)

OIIK-18. Cnocoben
IIPUMEHATH HAaBbIKU
aHaJIM3a TOPHO-
re0JIOrMYECKHUX YCIOBUM
IIPH SKCIUTYyaTallMOHHON
pasBesike U 100bIue
ITOJIE3HBIX NCKOIIAEMBIX, 4
TaK)Ke€ IIPU CTPOUTENILCTBE U
JKCIUTyaTalluy NOI3EMHBIX
00BEKTOB, B TOM YHCJIE MPH
OCBOECHHMH PECYPCOB
menbga Mopeit 1 OKeaHOB

OIIK-18.1. PaccmaTpuBaet
METO/bI BIOOpa aHaIn3a
TOPHO-T€0JIOTMYECKUX
YCJIOBUH IIpH
AKCIUTYaTal[MOHHOMN
pasBesike U 100bIue
MOJIE3HBIX NCKOMAeMbIX, a
TaK)Ke€ IIPU CTPOUTENILCTBE U
AKCIUTyaTaIlK MOA3EMHBIX
00BEKTOB, B TOM YHCJIE ITPH
OCBOEHHUU pecypcoB mienbda
MOpEN U OKEaHOB.

OO0yJaromuiicst T0KEeH 3HATh:
OCHOBBI (D (hepeHITnaTBEHOTO U
MHTETPATBHOTO HCYHCIICHNS,
AQHAJTUTUYECKON TeOMETPUU U
JUHEHHOH anreOpsbl, YUCICHHbIE
METO/IbI pEeIIeHHs] YPaBHEHHIA; O
XUMHYECKOM COCTaBE, CTPOCHUH
U CBOMCTBAX BEILIECTB;
(bu3HYecKrue OCHOBBI MEXaHUKH;
MOJICKYJISIPHOM (DU3HUKU U
TEPMOIMHAMUKH;, TTPHHITUTIBI
PUMEHEHHUsI COBPEMEHHBIX
MH(POPMAIMOHHBIX TEXHOJIOTUH
B HayKe U MpeIMETHON
JeSITeTbHOCTH

OIIK-18.2. [Ipumensietr Ha
NPAaKTUKE HABBIKM aHAN3a
TOPHO-T€0JI0rMYECKUX
YCJIOBUH IIPH
HKCIUTyaTallMOHHON
pa3Beqke U 00bIYe
MIOJIE3HBIX UCKOMAEMBIX, a
TaK)Ke€ IPU CTPOUTENILCTBE U
HKCIUTYyaTalH [TOI3€MHBIX
00BEKTOB, B TOM YHCJIE IIPH
OCBOEHMHU pecypcoB Leb(ha
MOpPEU U OKEAHOB.

OO0yJaromuiics T0HKEH YMETh:
HCITOJIB30BaTh MaTEeMAaTHICCKUN
amnmapar, 3HaHue (U3UIECKUX U
XUMHYCCKHUX CBOMCTB BEIIICCTB
MIPU U3YYCHUH
TEPMOJIMHAMHYECKUX CBOMCTB
BEILIECTB U pacyeTe ux
MIPOLECCOB; UCIIOJIb30BATh
HH()OPMAITMOHHBIC TEXHOJIOTHH
IpU U3y4YECHUU
€CTECTBEHHOHAYYHBIX
JUCLUILINH

OIIK-18.3. OcymecTBisier
aHaJlu3 TOpHO-
re0JIOrMYECKUX YCIOBUM
IIPH SKCIUTYyaTallMOHHOM
pasBezike U 100bIue
II0JIE3HBIX UCKOIAeMBbIX, a
TaK)Ke€ IIPU CTPOUTENILCTBE U
AKCIUTyaTallH MOA3EMHBIX
00BEKTOB, B TOM YHUCJIE IPU
OCBOEHHUU pecypcoB mienbda
MOpEN U OKEaHOB.

OO0yuaromuiics JOKEeH
BJIAJICTh: METOAAMHU
muddepeHrpoBaHus,
UHTETPUPOBAHUS (DYHKITHIA,
OCHOBHBIMH aHAJIUTHYECKUMH U
YHCIICHHBIMHA METOAAMHU
peleHus anredpanyecKux u
nudpepeHIHATBHBIX YPABHEHHM
U UX CUCTEM; OCHOBHBIMHU
METOIaMHU TEOPETHUECKOTO U
HKCIEPUMEHTAILHOTO
UCCIIEIOBaHUS (PU3NUECKHUX U
XUMUYECKUX SIBICHUA;
METOJJaMH MOUCKa U 00pabOTKH
UH(POPMALIMHU KaK BPYUHYIO, TaK
U C IPUMEHEHHEM COBPEMEHHBIX




MH(GOPMAILIMOHHBIX TEXHOJIOTHH

[IK-4. Criocoben
pa3pabaTreiBaTh U BHEIPSITH
HOBBIC TIEPEIOBBIC
TEXHOJIOTHH B 00J1aCTH
r'€0JI0rOpa3BEIKH U
MOJICYETa YTIEBOJIOPOIHOTO
CBIPBS

[1K-4.1. [Tnanupyet
TEXHOJIOTUH T€OJOTMYECKUX
M3BICKAaHUH; TEXHOJIOTHU
npoBeeHus1, 00paboTKu u
MHTEPIPETAUH Te0JIO0T0-
reopu3nuecKkux pador.

OO0yJaromuiics T0KEeH 3HATh:
(U3UUECKYIO CYIIHOCTh U
napameTpsl POIIECCOB
MPOM3BOJICTBA MPH J0OBIYE,
nepepadoTKe U TPAHCIIOPTE
YTIIEBOIOPOAHOTO CBIPHS, KaK Ha
cylie, TaK ¥ Ha MOPE;
ra30’KUKOCTHBIE TCUCHUS B
TpyOax u racrax; GU3NIECKyIo
CYLIHOCTh OCHOBHOTO
KOMITIEKCa re0hU3nIeCKuX
METOHOB, CIIOCOO0OB UX
Te0JIOTMIECKON HHTEPITPETAIIH.

[1K-4.2. Buenpser
[epPEA0BbIE TEXHOJIOTHH B
IIpolLiecC MONCKA U pa3BEeAKU
HE(TSIHBIX U ra30BbIX
MECTOPOKIACHUM;
paspabaTbIBaeT U BHEAPSET
IepeI0BbIE TEXHOJIOTUN
[IOJICYETa 3aI1acoB U
YIIpaBJICHUS 3aI1acaMH.

OO0yJarommuiics 10HKEH YMETh:
UCIIO0JIb30BaTh 3aKOHBI U
3aKOHOMEPHOCTH (PU3NUECKHUX
MIPOIIECCOB JTOOBIUH,
nepepaboTKU U TpaHCTIOpTa
yIJI€BOAOPOAOB, BKIIOUAs
00BIUy, TPAHCTIOPT U
nepepaboTKy Ha mmebde, ¢
ENTBbI0 KOMIUIEKCHOTO
UCIIOJIb30BaHUs T€OPECYPCOB;
00pabaThIBaTh CTATUCTHUYECKYIO
UH(POPMALIUIO, TTOIY4aeMyI0 MPH
W3yYECHUH CBOWCTB IIacTa JJis
000CHOBaHUS TEXHOJIOTHA
pa3pabOTKU MECTOPOKACHUN 1
CO3JIaHMsI TPYOOIPOBOTHBIX
CHCTEM.

[1K-4.3. Ilpunumaet
ydacTHue B pa3paboTke U
ITOATOTOBKE MPEIOKEHUN
HOBBIX METOAUK U
TEXHOJIOTHH B 00J1acTH
re0JIOrOPa3BeIKu U
IIO/ICYETA 3aI1ACOB;
BHEJPEHUE HOBBIX
TEXHOJIOTHI1 B
IIPOU3BOJICTBEHHBIN
Iporecc.

OO0y4armuiics T0KEeH
BJIAJICTh: HAYYHBIMU U
WH)KEHEPHBIMU HaBBIKAMU JIJIS
peleHus 3aja4 HeTera3oBoro
IIPOM3BOJICTBA U peallu3alun
TEXHOJIOTMYECKOT0 PETJIaMEHTa
MIPOIIECCOB JI0OBIYH,
nepepadoTKu U
TPaHCIIOPTUPOBKE
YIJIIEBOIOPOAHOIO CBIPbS,
BKJItOYas 11€Ib(OBBIE
HedTera3oBble TEXHOJIOTHUH;
THIIPOAMHAMUYECKUMHU
METO/IaMU aHaJIM3a aBapUMHBIX
CUTyaluil B HeTEra30BoM
IIPOU3BOJICTBE.




2. llenn 1 MeCTO AUCHUILINHBI (MOAYJIsI) B CTPYKType 00pa30BaTe/IbHOM NPOrpaMMbl

Henu uzydyeHus: AUCHUILIUHBIL:

(dbopMupOBaHUE Y CTYJCHTOB 3HAaHUIN B 00JIACTH OCHOBHBIX 3aKOHOMEPHOCTEW TEOPETHUYECKON U
MPUKJIATHON THIPOMEXAHUKU MPUMEHUTEIHLHO K JIEATEIBHOCTH CIICIUAINCTA B He(TEerazoBoMm
MIPOU3BOJCTBE M YMEHHSI TBOPYECKH BBIMOJHATH HEOOXOAMMBIE PaCyeThl THIPOTEXHUYECKUX
COOPYKECHHIA, TPAMOTHO 3KCIUTyaTHPOBATh THAPABINYECKOE 000pyI0BaHUE.

JlucuuniauHa peanusyercs B paMKax 00s3aTeIbHOM YacTH.

Jl1sl OCBOEHMS JUCLUILUINHBI HEO0XO0AUMBI KOMIIETEHIIMH, C(POPMUPOBAHHBIE B paMKaX U3y4eHHs
CIIEAYIOMMX TUcUUIUIMH: «MexaHuka», «MonekynsapHas ¢usnka», «KoneGaHus M BOJIHBIAY,
«MatemaTnueckue MeTozbl Gu3nkmn», « TeopeTndyeckas MEXaHMKa; MEXaHUKA CIUIOLIHBIX Cpeay,
«be3onacHOCTb KU3HEeneATeNbHOCTHY, «I'eonorusy, «I[IpomMbicioBas reopusnkay.

Kommerennuu, chopmupoBaHHBIE B paMKax HW3YYCeHUsS JIUCHUIUIMHBI «[ HapoMexaHuKa,
MoA3e€MHAass THAPOMEXAaHWKA, THUIPOMEXaHWKa MHOTO(a3HbIX Cpea» TNOTPeOYITCS Mpu
BeintosiHeHnu BKP.

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

3. O0beM AUCHUNIMHBI (MOAYJISA) B 32a4eTHBIX eIMHUIAX C YKA3aHUEM KOJMYeCTBa
aKajgeMHYecKHX HJIM ACTPOHOMHYECKHUX YACOB, BbIIeJI€HHBIX HA KOHTAKTHYIO padoTy
o0yuauuxcs ¢ npenojaaBaresieM (10 BUAaM yUeOHBIX 3aHATHII) U HA CAMOCTOSITEJILHYIO
padoTy od0ydaommxcs

OO61mas Tpya0eMKOCTh (00beM) TUCHUIUIMHBI cOcTaBiseT 432 akaj. .

Bcero uyacos
O0beM IMCUMIINHBI 3aounas ¢gopma
o0y4eHmust
OO6m1ast TpyI0eMKOCTh TUCIMILIAHBI 432
Y4eOHBIX 4acOB Ha KOHTAKTHYIO PabOTy C MPEnoiaBaTeIeM:
JEKIUI 24
IIPAKTHYECKUX (CEMUHAPCKUX) 26
npyrue GopMbl KOHTaKTHOH padoTsl (PKP) 2,6
Y4eOHBIX 4aCOB Ha KOHTPOJIb (BKJIKOYAsi 4achl MOATOTOBKH): 19,4
Qg QepeHIIMPOBaHHBIN 3a4eT
9K3aMEH
VY4eOHBIX 4YaCOB Ha CAMOCTOSITENIbHYIO PaboTy 00y4aroLIiXCs 360
(CP)
DopMbl KOHTPOJISI Cemectpnl
mudGepeHIMpOBaHHbIN 3a4eT 7
dK3aMeH 8,9

4. ConeprkaHue IMCHUILVIMHBI (MOAYJIs1), CTPYKTYPUPOBAaHHOE 110 TeMaM (pa3aesiam) ¢
yYKa3aHHEM OTBEeJIEeHHOI0 HA HUX KOJIMYeCTBA AKAJeMUYEeCKHUX YaCOB U BUI0OB YUeOHBIX
3aHATHH

4.1. Pa3nenbl JMCUMILUIMHBI M TPYA0EMKOCTh 110 BUIAM Y4eOHBbIX 3aHATHH (B
aKaJjeMHUYeCKHUX JYacax)

\ Ne \ HanmenoBanmue pa3zjiesia / TeMbl \ Buabl yueOHBIX 3aHATHI, BKIKOYAs




CaMOCTOSITEILHYIO PadoOTy

o0y4arommxcst 1 TPYAOEMKOCTh (B

n/n AU CIMILIMHBI Hacax)
KonrakTHas pa6ora ¢
npenogaBareJeM Ccp
Jlek IIp/Cem Jlao
1 | Pazgenl 16 14 0 146
1.1 | Beenenue. ['mapocraTtnueckoe JaBJICHUE 1 0 0 8
OCHOBHOE ypaBHEHHE T'HJIPOCTATHUKH. 1 1 0 6
JlaBneHue B KUIKOCTH
1.3 | YcraHoBuBILIEECS U HEYCTaHOBUBILIEECS 1 1 0 10
JIBIDKCHHE JKUJKOCTH.
1.4 | YpaBuenue bepuynnu 2 1 0 8
1.5 | 'mapaBianueckue cOnpoOTUBIICHUS. 1 1 0 6
Pexumbl TeueHus
1.6 | MecTHbIE CONPOTHUBJICHHUSI. 0 1 0 10
1.7 | Knaccudukarus TpyOonpoBOI0B U 0 1 0 8
OCHOBHBIE pacueTHbIE (POPMYJIBI.
1.8 | UcTeyenue kxuaIKOCTH 2 2 0 10
1.9 | YpaBuenue bepryinu st 1 2 0 6
HEYCTAHOBUBIIIETOCS IBUYKEHUSI.
1.10 | Monmenu GpUIBTPAIMOHHOTO TEYCHUS U 1 0 0 8
KOJUJIEKTOPOB.
XapakTepUCTUKU KOJJIEKTOPOB. 1 0 0 6
3aKoHBI PHIBTPALIHH. 1 1 0 4
HuddepennmanbHbIii Toaxom K 0 1 0 6
OMHCAHUI0 (PUIBTPALIMOHHOTO TEUYCHHUSI.
YpaBHEHHUsI T€UEHHUS JIJIsl HOPUCTBIX CPEL. 0 1 0 6
VYpaBHeHus punabTpanmu s 0 0 0 6
TPELIMHOBATO-IIOPUCTON CPEJIBI.
1.16 | Buabsl OTHOMEPHBIX MIOTOKOB. 1 0 0 6
1.17 | VccnenoBanne OJJHOMEPHBIX TEUCHHUH. 1 0 0 12
1.18 | CpaBHUTENBHBIN aHAJIU3 OCHOBHBIX 1 1 0 8
BUJIOB OJJTHOMEPHOI'O TEUEHUS MO 3aKOHY
Hapcu.
1.19 | UccnenoBanue miocko-paainaibHOIO 1 0 0 12
TE€UYCHHUS.
2 | Paznen 2 8 8 0 83
2.1 | AHanu3 OAHOMEPHBIX IIOTOKOB IIPU 1 1 0 4
HEJIMHEHWHBIX 3aKOHAX (UIbTPALIUU.
2.2 | ®unbTpalysi B HEOJHOPOIAHBIX CpeJiax. 0 0 0 4
2.3 | Yopyras ’KHJIKOCTb. 1 0 0 4
2.4 | Tlpumepsl TCUCHUIA. 0 1 0 4
2.5 | HeycranoBuBmasics QuibTpanus raza B 0 0 0 4
IIOPUCTOM Cpene.
2.6 | OCHOBHBIE XapaKTEPUCTHKHU 1 1 0 4
MHOTO(a3HOHN DUITBTPALHH.
2.7 | UcxonHble ypaBHEHUSI MHOTO(a3HOM 0 0 0 4
bunbTpaImm.
2.8 | IToreHManbHOE ABMKEHUE 0 0 0 4
ra3upOBAHHOMN KUIKOCTH.
2.9 | OnHOMEpHBIC MOJCIIH BHITECHEHHUS 0 0 0 6




HECMEIIMBAIOIINXCS )KUKOCTEH.

2.10 | 3amaua bakines-JleBeperrta u ee 1 1 0 4
000011IeHAS.

2.11 | 3amaya Panonopra-Jluca. 1 1 0 6

2.12 | Peosoruueckue Moaeau 0 0 0 4
GUIBTPYIOMIUXCS JKUIKOCTEH U
HEJMHEWHBIE 3aKOHBI (DUIIbTPAIUH.

2.13 | OgaomepHbIe 3a1a49u GUIHTPALIUH 0 0 0 4
BSI3KOTUIACTUYHOM KUJIKOCTH.

2.14 | O0pa3oBaHue 3aCTOMHBIX 30H NPU 0 0 0 4
BBITECHEHUHU HE(DTHU BOJIOM.

2.15 | IIpUTOK K COBEPILIEHHON CKBa)KUHE. 1 1 0 4

2.16 | IlpuTok k OaTtapesM CKBa)KHH. 0 0 0 4

2.17 | CyuiHocTh MaTEMAaTUYECKOTO 1 0 0 4
MOJIETTUPOBAHUSI.

2.18 | AKTyanbHOCTh MAaTEMATHYECKOIO 0 0 0 3
MojenupoBanust. OCHOBHBIE IPOOIEMbI
MaTEeMaTHYECKOT0 MOJICIIUPOBAHUS TTOJIEH
JIaBJICHUM.

2.19 | O0mue ypaBHEeHUsT MHOTO(ha3HON 1 1 0 4
buIbTpaIHH.

2.20 | OcHOBHBIE MOJIETN U30TEPMHUYECKOMN 0 1 0 4
buIbTpaIK 1 3314l MEXaHUKHU B
HedTen00bIYe.

3 | Pa3nen3 0 4 0 131

3.1 | ®unbTpanus 0JHOPOAHOMN ynpyroi 0 1 0 18
KUJKOCTU B AeOPMHUPYEMOM ILIaCTe.

3.2 | Jiryxdasznas puapTparusi. 0 1 0 16

3.3 | KanwuisspHble NPOIECCHl B MOPUCTOM 0 0 0 22
cpere.

3.4 | MHOrOKOMITOHEHTHAs (PUIBTPALIUSI. 0 1 0 22

3.5 | @unbTpanus 1ByXKOMIIOHEHTHON 0 1 0 20
KHIKOCTH.

3.6 | Heusorepmuueckas puiibTpaius. 0 0 0 15

3.7 | ®uzuka pa3BeaKu, pa3padoTKu 0 0 0 18
He(TEra30BbIX MECTOPOKICHHIA.
Hroro 24 26 0 360

4.2. Conep:xxaHue TMCUMILUINHBI, CTPYKTYPUPOBAHHOE MO pa3ieiaM (TeMaMm)

Kypc nexkumoHHbIX 3aHATHI

Ne | HaumeHnoBaHue pasnena / Coaepxanue
TeMBbI JUCIUNJIMHBI
1 | Paspenl
1.1 | Benenue. MerTo/1bl MCCEe0BaHM, UCITOIb3YEMbBIE B THAPABIUKE.
I'unpocraruueckoe OcHoBHbIe Pu3NYecKue CBONWCTBA KUAKOCTH. CHUIIBI,
JIaBJICHHUE JIEWCTBYIOIIME HA )KUAKOCTh. ['mapocrarnueckoe
JaBJieHHe U ero cBoicTBa. Juddepennmansueie
ypaBHEHUS THAPOCTATUKU U UX UHTETPUPOBAHUE.
PaBHOBecue HeC:KMMAEMOil )KUIKOCTH B MOJIE CUIT
TsKeCTU. II0BEpXHOCTH paBHBIX JaBICHUN
1.2 | OcHOBHOE YpaBHEHHE 3akoHn [lackalisi, HCTIOIB30BAHUE €T0 B MPAKTUUYECKOM

7




TUAPOCTATUKH. HaBJ'IeHI/IC B
KHUIKOCTH

JIEeITEIBHOCTH. AOCONIOTHOE ¥ N30BITOYHOE JIABJICHHE.
Baxkyywm. [Ibe30meTpuueckas BbICOTA U
TUAPOCTATUYECKUI HAIIOP, SHEPTE€TUYECKHUI CMBICIT
OCHOBHOT'O YpaBHEHHUS TMAPOCTATUKU. MeTobl
OTIpe/IeIICHUS CHITBI U IIEHTpPA J1aBJICHUS KUJKOCTH Ha
IJIOCKUE U KPUBOJIMHENHBIE TOBEPXHOCTH. DMIOPHI
nasnenus. [lnaBanue Ten B )KUIKOCTU. 3aKOH ApXuUMea.

1.3 | YcranoBuBIeecs u
HEyCTaHOBUBLIEECS
JBUKEHHE KUJKOCTH.
1.4 | YpaBuenue bepnyinu
1.5 | I'mnpaBnuueckue [loTepu Hamopa npyu yCTaHOBUBILEMCS IBUKECHUH
conpotusneHus. Pexxnmbl | )xuakoctu. PacripenenieHne cKkopocTel Ipy JIAMAHAPHOM
TE€YECHHUS U TypOYyJIEHTHOM JBMKEHUH XKUAKocTH. Koadduument
ruzpaBianueckoro Tpenus. Mcenenosanus Hukypanze.
BiusiHue pexuma IBUKEHUS )KUIKOCTH U
LIEpPOXOBATOCTU TPYOOIIPOBOAA HA JIMHENWHBIN
KO3 QULMEHT rUIPaBINYECKOTr0 CONMPOTUBIICHUS U
notrepu Hanopa. ['ugpaBnuyeckue riaajakue u
1iepoxoBatbie TpyObl. MeToiuka pacuera noTepb Haropa
B TpyOax. ,
1.8 | Ucreuenue KUIKOCTH
1.9 | VYpaBuenue bepnymum g | OnopokHeHue pe3epByapoB. ['uapaBiuueckuii yaap B
HEYCTaHOBUBILIETOCS TpybonpoBoax. [ToBeieHne naBaeHus B
JIBUKEHUS. rugpoctaTudeckoM yaape. [1oaHbIi u HenmoaHbIN yaap.
CriocoObl yMeHbIIIeHUs JaBICHHS TP THIPABINIECKOM
yaape.
1.1 | Monenu ¢punsTpanuonnoro | Moaens guibrpanimonHoro Teuenus. [lonstue
0 | TeyeHMs U KOJIIEKTOPOB. CIUIOIIHOM cpenpl. TepMoInHaMU4ECKHE YCIOBUS.
MonenupoBaHue 0 BpeMEHH U IPOCTPaHCTBY. Bubl
MOJIENIEH 1O CTeneHn cxxumaeMocTH. [lonsTe o
MHOTro¢a3HbIX cucTeMax. Peosoruueckue Moaemnu.
Monenu kosutekTopoB. I'eomeTpruyeckue Mmoaenu
(xnaccudukanysi KOJUIEKTOPOB 10 BUAAM ITyCTOTHBIX
IIPOCTPAHCTB; UACAIU3UPOBAHHBIE MOJIEIH TOPUCTHIX
cpell; GUKTUBHBIN U UCANIbHBIN TPYHTHI;
UJ€ATM3UPOBAHHBIE MOJIENN TPEIIMHOBATO-TIOPUCTHIX
cpen). Mexanudeckue Moaenu (PEOIOTHIECKUE MOICITH
TOPHBIX NOPOJ; U30TPOIIHBIE U aHU30TPOIHBIE CPEJIBI).
1.1 | XapakrepucTuku
1 | KOJIJIEKTOPOB.
1.1 | 3akoHsl puIbTPALUH. [Topucras cpena. Ckopocts punbTpanuu. JInHeNHHbIH
2 3akoH (unbTpanuu Jlapcu (3ammch 3aK0Ha Yepes3 CBSI3b

Haropa ¢ pacxoJIOM U 4epe3 CBsI3b CKOPOCTH C
nasneHreM; audQepeHnuanbHas 3anch 3aK0Ha,

KO3 QUIMEHT PUIBTPAIIMU U €TO CBS3b C
MPOHHIIAEMOCTHI0; PA3MEPHOCTh OCHOBHBIX
(WIBTPAIMOHHBIX TAPAMETPOB B METPHUYECKUX U
CMEIIaHHOM cucTeMax equHuIl). [ paHuIIbI
MIPUMEHUMOCTH 3akoHa Jlapcu (ycimoBusi coO01eHUs
3akoHa [lapcu; gusnueckoe 00bsICHEHUE IPUYUH
HapyIIEeHNsI TMHEHHOCTH 3aKOHA (DMIIBTPAIUH;
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KOJIMUYECTBEHHAs OLIEHKA 00JIaCTH PUMEHUMOCTH 3aKOHA
Hapcu. HenuHelinble 3aKOHBI (QMIIBTPALIUN).
TpemunoBaras cpena. JluneitHblil 3aKoH QUIBTpAUU
(IpOHHUIIAEMOCTh TPELIMHOBATHIX CPE; 3aBUCUMOCTh
MIPOHUIIAEMOCTHU OT JaBJICHUS; TPAHULIBI IPUMEHUMOCTH
JMHEHHOro 3aKoHa (huinbTpanuu). HennHelHble 3aK0HBI
(dbunpTpauu A1 TPEIMMHOBATHIX cpell (00IacTh
IIPEUMYLIECTBEHHOTO HapyIlIEHUs IMHEWHOTO 3aKOHa B
TPEIIMHOBATO-TIOPUCTON CPEJIE).

1.1

Buael onHOMEpHBIX

Omnpenenenre 0IHOMEPHOTO MOTOKA U €0 BUJIBI.

6 | MOTOKOB. Omnucanue 0AHOMEPHBIX MOTOKOB.

1.1 | UccnenoBanue

7 | OMTHOMEPHBIX TEUCHUHN.

1.1 | CpaBHUTENBHBIN aHAIN3 AHanu3 NOTEHIMAIBLHOTO ABUKEHUS TPEX BUJIOB

8 | OCHOBHBIX BUJIOB OJTHOMEPHOT'0 T€YEHUs B OOLIEM BHJE.
OJIHOMEPHOT'0O TEYEHUS 110
3akony Jlapcu.

1.1 | UccnenoBanue miIoCKo-

9 | paguanbHOTO TEUCHHUS.

2 | Pazgen 2

2.1 | AHanu3 OTHOMEPHBIX Hecxxumaemast ®HUJIKOCTh B Hele(hOpMUPYEMOM I1IacTe
MOTOKOB IPY HEJIMHEWHBIX | (BHJ OCHOBHOI'O YpaBHEHUS; OTIMYNE UHAUKATOPHON
3aKOHaX (pUIbTPALIUU. 3aBUCUMOCTH, KPUBOH pacIpeieIeH sl 1aBICHUS U

BOPOHKH Jenpeccun oT 3akoHa [lapcu). MneanbHbIil ra3 B
HeznehopMupyemMoM miacte (0TJINYUe UHIAMKATOPHOM
3aBUCHUMOCTH, KPUBOH pacIipeiejIeHusl 1aBJIeHUs U
BOPOHKH Jenpeccuu ot 3akoHa [lapcu). OnHopoHas
HeC)KMMaeMas AKUJKOCThb B Ie(pOPMUPYEMOM ILjIacTe
(0coOeHHOCTH MHIMKATOPHOM 3aBUCUMOCTH). M ieanbHbIi
ra3 B gepopmupyemMoM 1uiacte (OTIMYMEe UHAUKATOPHON
3aBUCHUMOCTH OT HEC)KUMAEMOU KUAKOCTHU B
nehopMUPYEMOM ILTACTE).

2.3 | Yopyras >KUJIKOCTb. [TonsTust 06 ynpyrom pexkume miacta (yopyrui pesxxum
(GUIbTpaluy U ero 0COOEHHOCTH; BUBI YIIPYTOTO
pexuMa; 3aBUCUMOCTH 3 (heKTa HECTAIIHOHAPHOCTH OT
MIPOHUIIAEMOCTH, BSI3KOCTH M YIPYTOCTH KUAKOCTH,
miacta). OCHOBHBIE NTapaMeTpbl TEOPUU YIIPYTOTo
pexnma (kodphuImeHTs 00BEMHON YIIPYTOCTH TIACTa;
yHOpyTUH 3amac; NoJICYeT yIpyroro 3amnaca >KUJIKOCTH;
KO3 PUIMEHT NMbe30NPOBOAHOCTH; apaMeTpsl Dypbe).
HuddepennnansHoe ypaBHEHHE HEYCTAaHOBUBIICHCS
¢GuIbTpauyn ynpyrou *uakoctu (ypaBHeHUE
MIbE€30IPOBOIHOCTH).

2.6 | OcHOBHBbIE I'omo- u rereporennsle cuctemMbl. HachIeHHOCTS.
XapaKTepUCTUKH VYpaBuenue lapcu 111 MHOTO(a3HBIX CUCTEM.
MHOTO(ha3HOM 3aBUCUMOCTb OTHOCUTEIBHBIX IPOHUIIAEMOCTEHN OT
buibTpauy. HACBIIIEHHOCTH JUISl IBYX U TPEX(Pa3HOH cucTeM.

Kamumisiprnoe nasnenne. Bun ¢pynkum JleBeperra.
OO6nactu HEOOXOIUMOCTH yueTa KanuIIpHOTO
JTaBJICHHUS.
2.1 | 3agaua baknes-JleBeperra | @ynkuus bakies-JleBeperra (pusnyeckuii cMbICHT;
0 | u ee 06001IEHUS. rpauK B 3aBUCUMOCTH OT HACHIIIEHHOCTH U €r0
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00BSICHEHHE; 3aBUCUMOCTD OT OTHOIIECHHUS BSI3KOCTEH
BBITECHSIOIIEH U BBITECHAEMOM KuaKocTel). Jucnepcus
BOJIH. [Iprposa ckauka HaChIIEHHOCTH.

2.1 | 3agaua Panonopra-Jluca. Pa3maspiBaHMe ckauka HaCBILIEHHOCTEH.
1 CrabuimM3upoBaHHas 30HA HACHIIIEHHOCTEM.
2.1 | IIpuToK K COBEPIIEHHOM OuUIbTPAlMOHHBINA MOTOK OT HATHETATEILHON CKBAYKHUHBI
S | ckBaxuHe. K KCIUTyaTallnoHHOM. [IpUToK K coBepieHHON
CKBaKuHE. [IpUTOK K rpyIIe CKBaKUH C yJaIEHHBIM
KOHTYpOM nuTaHus. [IpuTOK K CKBa)KMHE B IJIACTE C
MPSIMOJIMHEVHBIM KOHTYpOM nuTanus. [Iputok k
CKBa)KMHE, pACIOJI0KEHHOU BOJIM3U HEPOHUIIAEMOM
PSIMOJIMHEMHOM TpaHulbl. IIpUTOK K CKBayKMHE B TUIACTE
C MIPOU3BOJIbHBIM KOHTYPOM IUTAHUS.
2.1 | CymHoctb [Ipsimbie n oOpaTHbIE 3a1a4n. MaremaTnyeckast MOAeIb —
7 | MaTEMaTHYECKOTO UJCAM3APOBAHHA MOJEIb PEAIbHOTO ITpoLecca.
MOJIETTUPOBAHUSI.
2.1 | Obue ypaBHEHUS YpaBHEHHE COXPAaHEHHs MACChI )KUJKOCTU B IIOPUCTOU
9 | mHOTOda3HOM cpene. YpaBHEHUE ABUKECHUS KUIKOCTH B TOPUCTOM
bubTpaIym. cpene (3axoH Jlapcu). MukpoMexaHuka OPUCTOM Cpeibl.

Kanunnspusie cunsl. Kanunspuoe napnenne. OyHKIus
Jleseperra.

Kypc npakTudecknx/ceMUHapCKUX 3aHATUI

Ne HanmenoBanue pa3sjaena / Conep:xanue
TeMbI TUCIHUNTHHBI
1 | Pazgenl
1.2 | OcHOBHOE ypaBHEHHE 3akoHn [lackars, ucrnoib30BaHUE €ro B MPAKTHUECKOM
ruapoctaTuku. Jlapnenue B | AesITeIbHOCTU. AOGCONIOTHOE U U30BITOYHOE JaBJICHHUE.
JKUIKOCTH BakyywM. [Ibe30MeTpruueckas BbICOTa U
TUAPOCTATUYECKUN HAIIOP, SHEPTE€TUUECKHUI CMBICIT
OCHOBHOTO YPaBHEHHUSI TUPOCTATUKH. METO b
ONpEIEICHUS CUIIbl U IEHTPA JIABJICHUS )KUJIKOCTH Ha
MJIOCKUE U KPUBOJIMHEIHBIE TOBEPXHOCTU. DMIOPHI
napieHus. [InaBanue ten B KUAKOCTH. 3aKOH
Apxumena. Cemunapckoe 3anstue. Pemenue 3a1ay
1.3 | YcranoBusiieecs u JIuHus ToKa, CTpyiKa, MOTOK. Pacxonx )KUIKOCTH.
HEyCTaHOBUBLIEECS JKusble ceuenus nmotoka. CpeaHsisi CKOPOCTb.
JBWKCHUE KUJIKOCTH. I'mppasinueckuii paguyc. Y paBHEHHE HEPA3PbIBHOCTU
notoka. Cemunapckoe 3ansitue. Pemenue 3agau
1.4 | YpaBuenue bepuymim VYpaBuenue bepHyium aa uieanibHOM )KUAKOCTH U €T0
uHTeprperanus. OcoOOEHHOCTH ABMKCHUS PealbHBIX
JKUJIKOCTEN. YpaBHeHUE bepHyIum 1 moToKa
peanbHOM KUJKOCTU MTPU YCTAHOBUBILIEMCS IBM>KCHUHU
KHUJKOCTH, TEOMETPUUECKOE U IHEPreTUYECKOE
TOJIKOBAHUE U €r0 MPAKTUYECKUE PUMEHEHHUS.
Cemunapckoe 3ansitue. Pemenue 3amaq
1.5 | I'mppaBnuueckue [ToTepu Hanopa npy yCTaHOBUBILEMCS IBUKEHUH

COIIPOTUBJICHMUA. Pexxumebl
TCUCHUA

XKUAKOCTU. Pacnipenesenne ckopocTen npu
JAMUHAPHOM U TypOYJICHTHOM JBM)KEHUU KUJIKOCTH.
KoadduuueHt runpaBindeckoro TpeHusl.
Wccnenoanus Hukypansze. BnusiHue pexuma
JIBIDKEHUS! )KUIKOCTH U IIEPOXOBATOCTH TPyOOIpoBoIa
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Ha JINHEHHBIA KOA(Q(ULIUEHT r'uAPaBINIECKOI0
COIPOTHUBIIEHUS U NOTEpHU Hanopa. ['uapasinueckue
[JIaJIKKe U 1epoxoBarbie TpyObl. MeTonuka pacuera
notepp Haropa B TpyOax. CeMHHapcKoe 3aHsTHE.
Pemenue 3amay

1.6 | MecTHbIE CONPOTUBIICHUS. N3mepenne xodhduimenta cConpoTUBICHAS B
3aBHCHMOCTH OT €r0 BUJA U 4yrcna PeitHombaca.
CemuHapckoe 3asstue. Perienue 3agau
1.7 | Knaccudukanus I'unpaBnuueckuii pacuet TpyOONpOBOIOB NpHU
TpyOOINPOBOJIOB U OCHOBHBIE | TIOCIIEIOBATEIBHOM U MapaJICIbHOM COSTUHEHHH.
pacueTHble (HOPMYIIBL. Pacuer TpyOONpOBOIOB C HEMPEPHIBHBIM H3MEHEHUEM
pacxoza o juyinHe. OCHOBBI pacyeTa CJI0KHOTO
HE3aMKHYTOT'0 U 3aMKHYTOT'O TPyOOIIPOBO/IOB.
CemuHapckoe 3anstue. Perenue 3agau
1.8 | UcTeuenue xuIKOCTH
1.9 | YpaBuenue bepnymnnu nis
HEYCTaHOBHBIIIETOCS
JIBIDKEHHUSL.
1.1 | 3akoHsl punbTPALUU. [opucras cpema. Ckopocts punpTpanuu. JIMHEHHBINH
2 3akoH unbpTpanuu Jlapcu (3amuch 3aK0HA Yyepe3 CBS3b
Haropa ¢ pacxoi0M U 4epe3 CBSI3b CKOPOCTH C
naBieHueM; quddepeHnaibHas 3anuch 3aK0Ha;
K02 unmeHT GUIBTPaAUU U €T0 CBS3b C
MIPOHUIIAEMOCTHIO; Pa3MEPHOCTH OCHOBHBIX
(GUIBTPAITMOHHBIX TAPAMETPOB B METPUIECKHUX H
CMEIIaHHOM cucTeMax equHuIl). [ paHuIlbI
MPUMEHUMOCTH 3akoHa [lapcu (ycioBusi coO0IeHUs
3akoHa [lapcu; ¢pusnueckoe 0ObsICHEHHE TPUYUH
HapyIIEHNUS JTUHEHHOCTH 3aKOHA (QUIIbTPAIH;
KOJIMYECTBEHHAsI OlleHKa 00J1acTH MPUMEHUMOCTH
3akoHa [lapcu. Henuneiinbie 3akoHbl puibTpamnmn).
TpeumnHoBatas cpena. JInHelHbINi 3aK0H QUIBTpALUU
(TPOHUIIAEMOCTH TPEIIMHOBATHIX CPE; 3aBUCUMOCTh
MPOHUIIAEMOCTH OT JABJICHUS; TPAHUIBI IPUMEHUMOCTH
JUHEWHOTO 3aKkoHa (uiIbTpaiun). HenmHelHbie 3aKOHBI
GbuIBTpayK 71 TPEIIMHOBATHIX cpen (00macTu
NPEeUMYIIECTBEHHOTO HApYIICHNs JTMHEHHOTO 3aKOHA B
TPELIMHOBATO-NIOPUCTOM cpefie). CeMHHapCKOe 3aHsTHE.
Pewenne 3amau
1.1 | AuddepenuumanbHbiii JuddepeHnnanbHbIi MOIX0A K OIHCAHUIO
3 | mOIXO[ K OMHUCAHUIO bunbTpanonHoro TeueHus. M3orepmudeckoe
(GUIBTPAIIOHHOTO TEUSHHS. | IPUOIMKEHUE U 00JIaCTh €r0 MPUMEHEHHSI.
Cemunapckoe 3ansitue. Pemenue 3agau
1.1 | YpaBHeHus TeueHus st OOGmas cuctema ypaBHEHHH. Y paBHEHHS
4 | IOPHCTHIX CpeN. NOTEHIIMATBHOTO IBUKEHUS (TIOTEHIIUAIT; BRIpasKEHUE
3akoHa [lapcu uepes noreHiman; ypasuenue Jlarnaca u
ero cBorictBa). Cemunapckoe 3ansitue. Pemenue 3amau
1.1 | CpaBHUTENBHBINA aHATIN3 AHaln3 NOTEHIMAIBHOTO IBUKEHUS TPEX BUOB
8 | OCHOBHBIX BHJIOB OJIHOMEPHOT0 TeueHus B o0mieM Buje. CeMHUHapcKoe
OJTHOMEPHOTO TEYEHUS 10 3aHsTHe. Perienue 3a1au
3akony Jlapcu.
2 | Pazgen 2
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2.1

AHaM3 0JTHOMEPHBIX
MOTOKOB MPU HEIMHEHHBIX
3aKOHax (UIbTPAIUH.

Hecxumaemast )xuikocTs B HeIeOpMUPYEMOM ILIACTE
(BUJI OCHOBHOTO YpaBHEHHUS; OTIIMYUE UHAUKATOPHON
3aBUCHUMOCTH, KPUBOM pacIipe/ieIeHHsl 1aBJICHUs U
BOPOHKH Jenpeccuu oT 3akoHa [lapcu). UneanbHblil ras
B HepieopMupyeMoM I1acTe (OTINYNe HHAUKATOPHON
3aBUCUMOCTH, KPUBOH paclpeeieHus JaBICHUS U
BOPOHKH Jenpeccun oT 3akoHa [lapcu). OnHopoHas
HEC)KMMaeMasi KHUJIKOCTh B Ae)OPMUPYEMOM IIacTe
(0co0eHHOCTH MHAMKATOPHON 3aBUCUMOCTH).
WneanbHelii ra3 B qedopmupyeMom miacte (OTaudue
WHUKATOPHOM 3aBUCUMOCTH OT HECI)KMMAEMOU
XKHUJIKOCTU B Aehopmupyemom miacre). CeMuHapckoe
3ausaTue. Pentenue 3anaq

24

IIpumeps! TeueHu .

[IpuTOK K CKBa)KMHE B IIJIACTE HEOTPAaHUYECHHBIX
pa3mepoB. TouHOE pelieHre il IIOCKO-PagraibHOTO
TEUYEHHUsI; TPUOIMKEHHOE pelIeHre U 00IacTh ero
WCII0JIb30BAHUS; bE30METPUUECKUE KPUBBIE IPU ITyCKE
CKBA)KMHBI B 0ECKOHEUHOM ILIACTE C MOCTOSHHBIM
neburom. [IpUTOK K CKBa)KMHE B IJIACTE KOHEYHBIX
pa3MepOB B YCIOBUAX YIIPYTO-BOJOHAIIOPHOIO U
3aMKHYTO-YIpyroro pexxuma. Kpyrubliii
TOPU30HTAJIBHBIN IUIACT C OTKPBITON BHEIIHEN I'PaHULIEH
(mbe3oMeTpHUecKre KPUBBIE MPU MMyCKe CKBAKUHBI B
OECKOHEYHOM IUIacTe C OCTOSIHHBIM AE0UTOM U
MOCTOSTHHBIM 3a00MHBIM JIaBlIEHUEM; U3MEHEHUE 1e0uTa
CO BpeMeHEM Npu padOTe CKBaKUHBI C MOCTOSHHBIM
3a00itHbIM AaBiieHueM). Kpyribiii rOpH30oHTaIbHBIN
IJIACT € 3aKPBITON BHEIIHEHN TpaHUIIEH
(mbe3oMeTpHUecKre KPUBBIE MPU MMyCKe CKBAKUHBI B
KOHEYHOM IUIAaCTE C MOCTOSHHBIM J1€0UTOM U
MOCTOSTHHBIM 3a00MHBIM JIaBlIEHUEM; U3MEHEHHUE 1e0uTa
CO BpeMEHEM IMpu paboTe CKBaKUHBI C MOCTOSHHBIM
3a001HBIM AaBjcHUEM). B3anmoielicTBre CKBaKUH
(otmmume xkpuBoit KB/ B cimydae nepruoanuecku
paboTarorieil CKBaXXKMHBI OT Pa30BOT0 MyCcKa).
Omnpenenenne KOIEKTOPCKUX CBOICTB IJ1acTa 1o
JTAHHBIM UCCJIEI0BAaHUS CKBAKUH HECTALlMOHAPHBIMU
metonamu (ypasHenue KB/l u onpenensemsbie
(GUIBTPAIIMIOHHO-EMKOCTHBIE MTAPAMETPHI; TPHUUNHBI
MOsIBJICHUsI HeJTMHEeHHOCTH B KpuBoit KBJI).
Cemunapckoe 3aHsitue. Pemenue 3agau

2.6

OCHOBHBIE XapaKTEPUCTUKU
MHOTO(a3HOUW (PUIBTPAIIHH.

['omo- 1 reteporeHHble cucTeMbl. HachIeHHOCTS.
YpasHenwne [lapcu Ayt MHOTO(A3HBIX CHCTEM.
3aBUCUMOCTh OTHOCUTEIBHBIX IPOHUIIAEMOCTEH OT
HACBHIIIEHHOCTH JUIA IBYX M TPpEX(a3HOU cucTeM.
Kanwmisiproe nasnenue. Bun ¢pynkuun JleBeperra.
Ob6nacT HEOOXOTUMOCTH y4eTa KAl PHOTO
nasyieHus. CeMuHapckoe 3aHsaTue. Perienue 3a1au

2.1

3anava baknes-JleBeperra u
ee 00001IEeHu.

Oynknusa baknes-Jlereperra (pusnyeckuii CMbICT;
rpaduK B 3aBUCUMOCTH OT HACBIIIEHHOCTH U €T0
00BsICHEHHE; 3aBUCUMOCTb OT OTHOUICHHUSI BI3KOCTEH
BBITECHSIOIIEH U BHITECHEMOM XKUAKOCTEH). Jlucnepcust
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BoJH. [Ipupona ckauka HachelmeHHOCTH. CeMUHAapCKoe
3aHaTue. Pemenue 3anau

2.1

3anaua Panonopra-Jluca.

Pa3MasbpIBaHHe CKavKa HACBHIIIICHHOCTEH.
Crabunu3npoBaHHas 30Ha HACBIIIEHHOCTEH.
CemuHnapckoe 3anstue. Perenue 3agau

2.1

[Tputox k coBepiIeHHON
CKBa)KMHE.

QWIBTPallMOHHBIN TOTOK OT HarHETATEIbHON
CKBa)XMHBI K dKCIUTyaTallnOHHOM. [IpuTok k
COBEPUICHHOM CKBaKMHE. [IpUTOK K TpyIIe CKBaKUH C
YAQJICHHBIM KOHTYpPOM IUTaHus. [IpUTOK K CKBaKHHE B
IUIaCTE C MPSMOJIMHENHBIM KOHTYpOM nutanus. [Ipurox
K CKBa)KMHE, PacCIl0JIOKEHHOM BOJIM3K HEPOHUIIaeMOH
IPSIMOJIMHEWHON TpaHuLbl. [IpUTOK K CKBaKMHE B
IJIACTE C MPOU3BOJIBHBIM KOHTYPOM ITUTAHUS.
CemuHapckoe 3asatue. Pemenne 3agau

2.1

OO0mue ypaBHEHHUS
MHOTO(a3HOW PUIBTPAIIHH.

VYpaBHEHUE COXpAaHEHUs MACCHI KUAKOCTH B IOPUCTON
cpene. YpaBHEHUE JBUXKEHUS KUJKOCTH B MOPUCTON
cpene (3akoH Jlapcu). MukpoMexaHuka OPUCTOM
cpensl. Kanmmiuisapuele cuiibl. KanwuisipHOe 1aBieHueE.
Oyukius Jleseperra. Cemunapckoe 3anarue. Pemenue
3a/1a4

2.2

OCHOBHBIE MOJIEIN
M30TEPMUYECKOU
bubTpaIyu 1 3a1a4n
MEXaHUKH B HEPTeT00bIUE.

OunbTpanys OJHOPOIHOU HECKUMAEMON KUJKOCTH.
[IpuTOK XUAKOCTH B CKBakuHy. @opmyia [Jromton.
[Ipumenenne TOKII k pemeHuto mI0CKUX 3aaad
bunpTpanuu. [IpocTeiimme THIBI MITOCKUX
¢GuIbTpaMoHHBIX TeueHni. CeMUHapCKoe 3aHsATHE.
Penrenue 3anau

Pa3zgen 3

3.1

@unbTpanus 0OJHOPOAHOMN
YOPYTO# )KUIKOCTH B
nedhopMupyeMoM IuIacTe.

VYupyruii pexxum GuabTpanuu. Y paBHEHHUS COCTOSHUS
YIPYIOM KUJIKOCTH, Ia3a U IOpUCTOM cpelbl. DyHKIMs
JleitOen3oHa. YpaBHEHUE HE30MPOBOIHOCTH.
ABTOMO/Ie/IbHASI IOCTAHOBKA 3a/1a4y O IIPUTOKE
YIPYrou )KHJIKOCTH B CKBaxuHy. Pacnipenenenue
JIaBJICHUS B ILIACTE IIPU IIOCTOSTHHOM PACXO€
JKUJKOCTH, IPUTEKAIOIEM B CKBaKUHY. KpuBbie
BOCCTaHOBJICHUS JABJICHUSA, ONPEICIICHNS CBOMCTB
I1acTa Mo JaHHBIM THIPOJIMHAMAYECKUX UCCIEA0BaHUN
ckBaxuH. Cemunapckoe 3aHsatue. Pemenue 3agau

3.2

JIByxa3zHast puiabTpanms.

be3paszmepnbie ypaBHeHHs. Bropoe kanmuisipHoe
ymcio. 3anaya baknes-JleBeperra. Pa3priBHbIE
peleHus. YcinoBus Ha pa3pbiBax. Pacuer

k02 unmenra BeitecHenus: HepTH. JByxdaznas
¢GunbTpays ¢ yueToM rpaBuTanui. Metosl
yBenuueHus Hedreoraaun miactoB. CeMuHApCKOe
3aHsTHe. Perienue 3a1au

34

MHOrokoMnoHeHTHas
¢unbTpanmys.

OcHOBHEIE onpesienieHus U ypaBHeHus. J{uddysus n
aacopOuus B mopuctoii cpene. CeMuHapCcKoe 3aHATHE.
Pemenne 3agau

3.5

DunbTpanus
JIBYXKOMIIOHEHTHOM
SKUJIKOCTH.

be3pa3mepHas cuctema ypaBHEHUH, KpUTEPUU TIOJOOMSL.
Juddysus HecopOMpyromeiicst MpUMecH B IIIacTe.
Pacnpoctpanenue HecopOupyroencs npumMecu B
IIOTOKE. J[BU>KEHHME OTOPOYKHU ITpuMecu. KOHBEKTUBHBIN
nepeHoc copoupytomieics npumecu 6e3 auddy3um.
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Merop xapakrepuctuk. [Ipoctsie BonHbl. [lepeceuenue
XapaKTEepPUCTHK, pa3peiBbl. IlepeHoc oTopoukn
copbupyromieiica npumecu. BiusiHue tThna nzotepMal
ajicopOuMu Ha rnepeHoc npuMecu. HepaBHOBECHBIH
ciydaii ancopouuu. @uibTpanus IByX MpUMecei ¢
Yy4eTOM paBHOBECHOM ancopOiuu. OuiabTpanus
pacTBopa peareHra ¢ yueToM ajcopouuu u Aupgysum.
CemuHapckoe 3asstue. Penenue 3agau

5. YueOHO-MeTOANYECKOE o0ecTieveHne I CAMOCTOSATEJIbHOM padoThl 00yYaoIuXCcs 110
AMcCUUNJIMHE (MOLYJII0)

CamocTosiTenbHas padoTa CTYJICHTOB SIBIISCTCS HEOOXOJMMBIM KOMIIOHEHTOM IIpolecca
O6yquI/I$I A MOKET OBITH OMpeCaAcCiiCHAa KaK TBOPUYCCKaA ACATCIIbHOCTb CTYJACHTOB, HAllpaBJICHHAs
Ha NIPHOOPETeHNE MU HOBBIX 3HAHUI1 U HABBIKOB.

ens camocTosATETEHON PAOOTHI CTYJEHTOB — CUCTEMAaTHYECKOE U3yUEHUE AUCIUIUIMHBI B
TEYCHUE CEMECTpPa, 3aKPEIUICHUE M YIITyOJeHHe MOMyYCHHBIX 3HAHUI M HABBIKOB, IIOJATOTOBKA K
NPEACTOSIINM  3aHATHSM, a Takke (OPMUPOBAHME KyJIbTyphl YMCTBEHHOTO Tpyla U
CaMOCTOSITEIIBHOCTH B TIOMCKE W TPHOOPETCHHM HOBBIX 3HAHMH W YMCHUIl, U B TOM YHCIE,
¢dbopmupoBaHue 00IENnPOecCHOHATHHBIX KOMITETCHITHHA.

Buabl camocTosiTeIbHON PadoThl CTY/IEHTOB

CamocrosiTenbHas paboTa CTyACHTOB IpelHa3HayeHa Ajs yriryoneHus c)OpMHUPOBAHHBIX
3HAHWM, YMEHUI, HaBBIKOB.

CamocrtosiTenbHas paboTa pa3BUBAae€T MBINUICHHE, TO3BOJSET BBIABUTH MPUYUHHO-
CJIEJICTBEHHBIC CBSI3U B U3YUYCHHOM MaTepualie, pelIuTh TEOPETUUECKUE U MPAKTUUECKHUE 3a/1auu.
CaMocTtosiTenbHas padoTa CTYJIEHTOB MPOBOJIUTCS C IIENIbIO: CHCTEMAaTH3allud U 3aKperICHHs
MOJIYYEHHBIX TEOPETHUECKUX 3HAHUW M TMPAKTUUECKUX YMEHHM CTYJIEHTOB; YIUIyOJICHHUS U
paciidpeHusi TEOPeTHYECKHX 3HaHWM; (QOopMHpOBaHUS YMEHHIl HCIOJB30BaTh CIPABOYHYIO
JOKYMEHTAIMI0O U CHEIUAIBHYIO JUTEPaTypy; Pa3BUTHUSL IMO3HABATENIBHBIX CIIOCOOHOCTEH U
AKTUBHOCTU CTYJEHTOB: TBOPYECKOM WHHULIMATHBBI, CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH M
OpPraHW30BAHHOCTH, (DOPMHPOBAHHIO CAMOCTOSTEIBPHOCTH MBIIIICHHUS, CIHOCOOHOCTEH K
CaMOPAa3BUTHIO, CaMOCOBEPILIEHCTBOBAHUIO M CaMOPEATM3AINK; Pa3BUTHS HUCCIEIOBATEIbCKUX
yMeHui. Ponib camocTosATensHON paboThl BO3pacTaeT, T.K. Mepe] YU4eOHBbIM 3aBEJACHHEM CTOUT
3aJjaya B T.4. M MO (OPMHUPOBAHHIO Yy CTyAEHTAa MOTPEOHOCTH K C€aMOOOpPa30BAHUIO H
CaMOCTOATENbHOM MTO3HABATENLHOMN JCSTEIHHOCTH

CryneHTamMu NpaKkTUKYETCS JBa BHIa CAMOCTOSTENIbHOM pabOThI:

— ay/IUTOpHas;

— BHEAYJUTOPHAS.

AynuTopHas caMOCTOsITeNIbHasi paboTa MO AUCIUIUIMHE BBITIOJHICTCS Ha Yy4eOHBIX
3aHATUAX IO/ HEMOCPEICTBEHHBIM PYKOBOJICTBOM IIPEMNOJABATEN U IO €ro 3aJaHuio. B stom
cllydae CTYJCHTHl OOeCHeuMBarOTCs MpernojaBaTeeM HeoO0X0AUMoW y4eOHOW JuTepaTypoi,
IUIaKTUYECKUM MaTepuaioM, B T.4. METOAMYECKUMHU TIOCOOMSIMH U METOTUYECKUMHU
pazpaboTKaMHu.

BueaynuropHas camocTtosTenbHas paboTa BBINOJTHSETCS CTYJIEHTOM IO 33JaHUIO
MpenoiaBaresis, Ho 0e3 ero HeMmoCPEACTBEHHOTO ydacTus. Bugamu 3aianuii 1711 BHeay IUTOPHOM
CaMOCTOSITENTFHON PabOThl MOTYT OBITh:

07151 0811a0€HUsL BHAHUAMU:

— YTeHHue TeKcTa (yueOHMKa, METOANYECKOH JIUTEPaTyphl);

— COCTaBJICHMSI IJIaHA TEKCTA;

— rpaduyeckoe U300paxeHne CTPYKTYPbl TEKCTA, BHITOJIHEHUE HHIMBUYaTbHBIX padoT;

— KOHCIIEKTUPOBAHHE TEKCTA; BBITUCKU U3 TEKCTA;
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— paboTa co cI0BapsIMU U CIIPABOYHUKAMU;

— O3HAaKOMJICHHE ¢ HOPMAaTUBHBIMHU IOKYMEHTAMU;

— y4eOHO-HUcceioBaTeabckas padboTa;

— MCTIOJIb30BaHUE KOMITBIOTEPHOHN TEXHUKH, MHTEPHETA H JIp.;

011 3aKpenieHus CUCMeMamu3ayu 3HAHUIL:

paboTa ¢ KOHCIIEKTOM JISKITH (00pabOTKH TEKCTa);

— TmoBTOpHas paboTra Hajx Yy4eOHbIM MarepuaioM (yueOHHMKa, NEpBOMCTOYHUKA,
JIOTIOJTHUTENIBHOM JINTEPATYPHI);

— COCTaBJICHHME IUIaHa BBIMIOJIHEHUS pabOTHl B COOTBETCTBUE C IUIAHOM, MPEAJIOKEHHBIM
MpernoaaBaTesem;

— OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI;

— TECTUPOBAHKE, BHITIOJHEHUE YITPAXXHEHUH ¥ WHAUBHYaTbHBIX Pa0oT;

07151 hopMUposanuUst yMeHu:

— peleHue 3a/1a4 1 yrpakHeHul no o0pasiy;

— pelleHre BapuaTUBHBIX 3a71a4 U YIIPaXKHEHUH;

— BBIIIOJIHEHHUE YEPTEXKEU, CXEM.

OCHOBHOE COJIEp)KaHHE CAMOCTOSTEILHONW paOOThl COCTABIISIET BBITIOJIHEHHE JOMAIITHUX
3alaHUid, WHIUBUIYAIbHBIX 3aJaHUM, TMOATOTOBKY K NPAKTUYECKUM 3aHATHSIM M K
MMPOMEXKYTOUYHOM aTTECTAIlH.

CaMmocTtosiTenbHass paboTa CTYJIEHTOB BKJIIOYAaeT B ce0sl BBIMOJHEHUE MPAKTUYECKUX
3aJlaHUM, JIOMAIlHUX 3aJaHui, WHIWBUAYAJIbHBIX 33JaHUN, CaMOCTOSITEIbHOE H3yYEHUE
OTJIETIbHBIX BOIIPOCOB, MOATOTOBKY K MPAKTUUECKUM 3aHATHUSIM U K TPOMEKYTOUHOMN aTTECTaI1H.
[To kaxmoit Teme ydeOHON TUCIUIUIMHBI CTYJICHTAM MpeajiaracTcsl NMepedyeHb 3aJTaHuil It
CaMOCTOSTEIILHON paboThI, KOTOPBIC COACPIKATCS B TAOJIHIIC:

HaumeHnoBanue
Ne paszjaena /TeMbl Conepxanue
AUCHHUILIMHBI
1 |[Pazgenl
Meroasl UCCIEN0BAHNM, UCIIOIb3YEMBIE B THUIPABIIUKE.
OcHoBHBbIE (U3HUECKHE CBOMCTBA KUAKOCTH. CHITBI,
11 Beenenue. JICHCTBYIOILME HA )KUAKOCTh. [ mapocTatuueckoe 1aBIeHUE U
-+ | 'mopocTtaTuyeckoe ero cBoiictBa. [ludpepeHnnanbupie ypaBHEHUS
JaBJICHUE TUAPOCTATUKU U UX UHTETpupoBaHue. PaBHoBecue

HEC)KMMAaeMOH >KUJIKOCTH B 1oJie cui TskecTH. [loBepxHOCTH
pPaBHBIX JABJICHUM
3axoH [lackars, ucronb30BaHKUe €ro B MPaKTHYECKOM
JEeSATeNLHOCTH. AOCOTIOTHOE U M30BITOYHOC JIABIICHHE.
Bakyywm. [Ibe3oMeTprueckas BbICOTa U TUIPOCTATHYECKUN
OcCHOBHOE ypaBHEHHE .
1.2 HaIop, SHEPTeTUUECKHUI CMBICIT OCHOBHOTO YpaBHEHUS
<+ | ruIpOCTaTHKHU.
THIPOCTATUKU. MeToAbl onpeaeNneH s CUIIbI U LIEHTpa
JlaBaeHne B )KUIKOCTH .
JABJICHUS KUJIKOCTH Ha TUIOCKHE U KPUBOJIMHEHWHBIE
MOBEPXHOCTU. DMIOPHI AaBieHus. [InaBanue Ten B )KUAKOCTH.
3akoH Apxumena.
VYcranoBuBIIeecs U JIunus Toka, cTpyika, notok. Pacxon xuakoctu. XKusbie
HEYCTaHOBUBIIIEECS cedyeHus motoka. CpenHsisi CKOpocTh. [ mupaBaudeckuii
JIBIKEHUE XKUIKOCTH. | paauyc. YpaBHEHUE HEPA3PHIBHOCTHU MOTOKA.
1.4. | YpaBuenue bepuymum | YpaBHenne bepHyuu 11 uaeaibHOM KUIKOCTA U €T0
unTeprperanus. OcoOeHHOCTH JBUKCHUS PEATbHBIX
KUJIKOCTE. YpaBHeHHE bepHyIn AJ1s1 OTOKa peajabHON

1.3.
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KUJKOCTHU IIPU YCTAaHOBUBILIEMCS IBUKCHHUH KUJKOCTH,
F€OMETPUYECKOE U DHEPIeTUYECKOE TOJKOBAHUE U €TO
MPAKTUYECKHUE IPUMECHECHMS.

[ToTepu Hamopa MpH yCTaHOBUBILEMCS ABUKEHUH KHIKOCTH.
Pacnipenenenne ckopocTeil pu JIaMHHApHOM H
TypOYJIE€HTHOM JABIKEHUU XUIKOCTH. Koaddunment

I'mppaBnuueckue ruapaBianyeckoro tpenus. MccnenoBanusa Hukypanse.
LS. CONPOTHUBJICHUSI. BnusiHue pexxnMa qBUKEHUS KUJKOCTH U IIEPOXOBATOCTH
Pexxnmbl TeueHus TpyOONpOBO/Ia HA JIMHEHHBIN KOA(PPHUITHESHT
TUAPABIMYECKOTO COITPOTUBIICHUS M IOTEPU HANopa.
I'mopaBiamyeckue riiafKue U mepoxoBaTeie TPyOsl. MeTouka
pacuera noTepb Haropa B TpyoOax. ,
1.6. | MecTHbIE N3mepenue ko3 duirenta conpoTuBIeHUs B 3aBUCUMOCTH
COIIPOTUBJIICHUS. OT ero Buja 1 uncia PeliHoubica.
I'unpaBnuyeckuit pacyeT TpyOONpPOBOIOB MpU
Knaccudukanus P p TPYOOTIPOBOI P
IIOCJIEI0BATEIILHOM U IapAJUICIIBHOM coequHEeHuu. Pacyer
1.7. | TpyOOmpoBOIOB U
- TpyOOIIPOBOJIOB C HEMPEPHIBHBIM U3MEHEHUEM pacxoia 1o
OCHOBHBIE PAaCUYETHBIE
- JuinHe. OCHOBBI pacyeTa CI0XKHOI0 HE3aMKHYTOIO U
PMYJIBI- 3aMKHYTOT0 TPyOOIIPOBOIOB.
Hcreuenne KUAKOCTH U3 KPYTIIOTO OTBEPCTHSI B TOHKOU
crenke.Cxxarue ctpyu. CKOpOCTh U pacxo[l CTPYH.
KoaddutmeHTs! CKOpocTH HeTedeHusI B pacxoaa. Mcreuenue
KUIKOCTH Yepe3 3aTOIIeHHOe oTBepcTHe. Mcreuenue
XKHUJKOCTHU uepe3 Hacaaku. Tumnsl HacaakoB. CKOPOCTb U
1.8. HcTteuenne xxunkoctu 1 P 1 . pv
pacxo]l Ipy UCTEUECHUH KUJKOCTU Yepe3 BHEUTHUI
HWIMHAPUYECKUI HacagoK. MicTeueHne )KuaKoCTH yepes
CUCTEMY KOPOTKUX TPYOOMPOBOIOB MPH MOCTOSTHHOM
Hanope. Koaddumment pacxoma cucreM KOpOTKHX
TpyOONIPOBOIOB.
OnopoxHeHue peszepByapos. [ mapasnnyecknii yaap B
VYpasHenue bepryum P pesepByap P yaap
s TpyOorpoBoax. [loBblllieHHE TaBICHUS B
1.9. TUAPOCTAaTHYECKOM yape. [1omHbIi 1 HenmoaHBIN yaap.
HEYCTaHOBUBLIETOCS
CriocoObl yMEHBIIIEHUS JaBICHUS TIPU THAPABIMYECKOM
JBUKEHUS.
yaape.
Monens GunbTpanuoHHOro TedeHus. [{oHsTHE CIIONTHON
cpenbl. TepMoauHamuyeckue ycinoBus. MoaenrpoBaHue 1o
BPEMEHU U MPOCTPAHCTBY. BUIbI MOz€Iel IO CTENEHN
Moen cxkumaeMocTd. [lonstre o MHOro(as3HbIX cucTemMax.
Peonornyeckne monenu. Mozaenu KoJIeKTOpOB.
1.10. | dunpTpanroHHoro
T reuenns u I'eomeTrpuyeckue monenu (KaaccuPpuKanus KOJIEKTOPOB O
BHJIaM IIyCTOTHBIX IIPOCTPAHCTB; UACAIU3UPOBAHHBIE MOJEIU
KOJUUIEKTOPOB. . .
MOPUCTBIX Cpell; GUKTUBHBIN U UCAbHBIN TPYHTHI;
Uealn3UpPOBaHHbBIE MOJIENH TPELIMHOBATO-IIOPUCTHIX CPEN).
Mexanuuyeckue MoJienu (PeoIornueckue MoIeIu TOPHbIX
1IOPOJI; N30TPOIIHBIE U AHU3OTPOIIHBIE CPEbI).
1.11. | XapakTepucTuku [TapameTpsl OpUCTOI cpenbl (MTIOPUCTOCTh, TPOCBETHOCTD U
KOJUIEKTOPOB. UX B3aMMOCBS3b; IPAaHYJIOMETPUYECKUE XAPAKTEPUCTHUKH -

pacrpeieNleHus 4acTHIl 1o pa3mepam, 3PPEKTUBHbII
JMaMeTp, TUAPaBINYECKUM paanyc Mop, yAeabHas
MIOBEPXHOCTh; TapaMeTpPhl, CBSI3aHHbIE ¢ HATUUHEM (IIFOUIOB
- HaChIILIEHHOCTb, CBS3aHHOCTb, IPOHULIAEMOCTD - BUJbI,
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pa3zMepHocTh). [lapameTprl TpelMHHON cpeibl
(TpemMHOBaTOCTh, TYCTOTA, PACKPHITOCTH; (haKTOPHI,
BIIUSIIOLINE HAa PACKPBITOCTD TPELIHH).

[opucras cpena. Ckopocts ¢punbTpanuu. JIMHEHHBIN 3aKOH
¢ubTpanun [lapcu (3anuck 3aKoHa yepes CBs3b Haropa ¢
pacxoJ0M U uepe3 CBA3b CKOPOCTU C JIaBICHUEM;
muddepeHnranbHas 3auch 3aK0Ha; KO3 PHUITHEHT
(GWIBTPAUK U €T0 CBSI3b C MPOHUIIAEMOCTHIO; Pa3MEPHOCTD
OCHOBHBIX (PMJIBTPALIMOHHBIX TAPAMETPOB B METPUUECKUX U
CMEIIIaHHOM cucTteMax equHuI). [ paHUIbI TPUMEHUMOCTH
3akoHa [lapcu (ycnoBus cobutoieHus 3akoHa [apeu;

1.12 ¢du3nveckoe 00bICHEHNE IPUIHUH HAPYIICHUS THHEHHOCTH
14+ | 3akOoHBI PUIBTPALHH.
3aKoHa (PUIIBTPALIUH; KOJIMYECTBEHHAS OIIEHKAa 001acTh
MIPUMEHNMOCTH 3aKoHa [lapcu. HennHeliHble 3aK0OHBI
¢bunbTpanun). TpeuHoBatas cpena. JInHeHHbINH 3aKOH
¢bubTpanuy (MPOHUIIAEMOCTh TPEIIMHOBATHIX CPEI;
3aBUCUMOCThH IPOHUIIAEMOCTH OT JIABJICHHUSI; TPAHULIBI
MPUMEHUMOCTH JIMHEHHOT0 3aKOHA (PUIIBTPALIUN).
Henuneiinbie 3ak0HbI (GUIBTPALIUH AT TPEIIMHOBATHIX CPE
(o0macTi MpeuMyIIeCTBEHHOTO HapyIICHUS JIMHEHHOTO
3aKOHa B TPEUIMHOBATO-TIOPHUCTOM cpefie).
ndpdepeHmanbHbIN o
Hudpdepenn JuddepeHnnanbHbIi TOIX0]] K OMIUCAHUIO
1.13. | MOAXO K OMMCAHHUIO
e (buIbTpaMOHHOTO TeueHus. M3oTepmudeckoe mpuOImKeHne
(bUIBTPALITMOHHOTO
1 001acTh €ro NPUMEHEHHUSI.
TEYECHHUS.
OO6mmas cucremMa ypaBHEHUN. Y paBHEHHUS TOTEHLIUATBHOTO
1.14. | YpaBHeHHUs TeUeHUs
S JBIKEHUS (MMOTEHIMAN; BhIpaXkeHue 3akoHa Jlapcu uepes
JUTSl IOPUCTBIX CPE. .
NOTeHLKaN, ypaBHeHue Jlamiaca u ero cBOMCTBA).
V paABHCHIS OCOOEHHOCTH TPEIMHOBATO-IIOPUCTOM CPEJIbl U X BIUSHUE
P Ha BUJI ypaBHEHUH ABWKeHUs. HavabHbIe U TpaHUYHbBIE
1.15. | bunpTpanuun ans
B eIMHOBATO yCIJIOBUS (BHEILHSS U BHYTPEHHS TPaHUIA). 3aMbIKAOLIIE
p . COOTHOLICHHUS (3aBUCUMOCTh TapaMeTpoB (IIFOUI0B U
IIOPUCTON CpeJIbl.
KOJUICKTOPOB OT JIABJICHHSI).
1.16. | Buael oqHOMEpHBIX OrnpeneneHre OAHOMEPHOTO MOTOKA U €ro BUuAbl. Onucanue
MIOTOKOB. OJIHOMEPHBIX IOTOKOB.
3anaua uccienoBanus. Pemenue obmero
middepeHInanbHOTO YpaBHEHHS YCTaHOBHBILIETOCS
MOTEHIIMATBHOTO OTHOMEPHOTO NoToKa. [Tokazarens ¢hopMel
notoka. [ToreHnuansHple QYHKINHN (HEC)KUMAEMask KHUJIKOCTb
1.17. | UccnenoBanue N
e . | 1 HenedopMUpPyEMBIii MIacT, HEC)KMMaeMas KUAKOCTh U
OJTHOMEPHBIX TEYEHUH. o
TPEIMHOBATHIN IUIACT, YIIPYTas )KUJIKOCTb U
HeZepOopMUPYEMBIN T1aCT, COBEPIICHHBIHN ra3 u
HeAepOPMUPYEMBIN TUTACT, peaTbHBIN Ta3 ’
Hee(hOpPMHUPYEMBIH TLTACT).
CpaBHHUTENbHBIN
aHaJIN3 OCHOBHBIX "
1.18 AHanu3 NOTEHUMAIbHOTO ABUKEHUS TPEX BUIOB
*© | BUIOB OJTHOMEPHOIO
OJTHOMEPHOTO TE€YEHUS B 0OIIEM BH/IE.
TEYEHHUS 110 3aKOHY
Hapcu.
1.19. | UccnenoBanue TeueHne HeC:)KUMAEMOM KUIKOCTH Yepe3 HellehOpMHUPYEMBbIii

IIJIOCKO-pagruaJIbHOT'O

IJ1acCT (BI/IJI KPHYBBIX UIBMCHCHH OABJICHUA 1 €TI0 I'paMCHTA,
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TCUCHMUA.

¢dopmyna Jlronron, UHIMKATOPHAS JUarpaMma, KodQQHUIUEHT
MPOJYKTUBHOCTH M €T0 pa3MEPHOCTh, BOPOHKA JIEMIPECCHUH,
JeTIpeccusi, XapaKkTep 3aBUCUMOCTH JIe0HTa OT pajuyca
KOHTypa). TedeHne HeC)KMMaeMOM JKUIKOCTH B
TPEIMHOBATOM IUTACTe (CPAaBHUTEIILHBIN aHATN3 U3MEHEHUS
MapaMeTpoB TEUCHHS U MHANKATOPHON JrUarpamMmbl ¢
HeaepopMupyemMbIM T1acToM). [loTeHnnanpHOe ABMKECHHE
YIIPYTO# KUJIKOCTH Yepe3 HeAehOPMHUPYEMBIH T1acT
(JIMHENHO CBsA3aHHbIE TApPAMETPbI, OTIIMYUE OT HECKUMAEMOU
KHUJIKOCTH, YCIOBUS BO3MOXHOCTH MPEHEOPEKEeHUS
CKUMAEMOCTBIO KUJKOCTH). TeueHne COBEpIICHHOTO raza
yepe3 HeaehOpMHUPYEMBIN TUIACT (CPaBHUTEIHHBIM aHATIN3
W3MEHEHUS MapaMeTPOB TEUEHHUS U UHIUKATOPHOMN
JTUarpaMMBbl ¢ HECXKUMAEMOH JKHIKOCThIO). PeanbHblli Ta3 u
HegepopMuUpyeMblii iact (001acTH UCTIONB30BAHUS TIO
JABJICHUIO U JETIPECCUU, OTIINYNE UHIUKATOPHOM
3aBUCUMOCTH OT COBEPIICHHOIO ra3a, XapakTrep U3MEHEHHUsI
nebuTa OT AeOuTa COBEPIIICHHOTO Ta3a).

1.20.

AHanu3 oHOMEPHBIX
MOTOKOB TIPH
HEJTMHEHHBIX 3aKOHAX
¢buIbTpanum.

Hecxxumaemast )xuikocTh B HereopMupyemMom miacte (BU
OCHOBHOTO YPaBHECHHS, OTIIMYUE WHIUKATOPHOMN
3aBUCUMOCTH, KPUBOH paclpeIeICHHS TaBICHHUSI 1 BOPOHKH
nemnpeccuu ot 3akoHa Jlapcu). MneanbHelii ra3 B
HenehopMUpyeMOM IuacTe (OTJIMYKME WHIUKATOPHOM
3aBUCHMOCTH, KPUBOH pacIipe/ieICHHsI TaBJICHUS i BOPOHKH
nenpeccuu ot 3akoHa Jlapen). OnHOpOoIHAS HEC:)KUMaeMast
KHUJIKOCTD B ehopMupyemMoM miacte (0COOEHHOCTH
WHIUKATOPHOM 3aBUCUMOCTH). MneabHbIi ra3 B
nedopMupyeMoM 1acte (OTIUIUe WHANKATOPHOU
3aBUCUMOCTH OT HEC)KUMAEMOM KUJKOCTH B
ne(hOpPMUPYEMOM ILIACTE).

1.21.

OunbTpanus B
HEOJTHOPOIHBIX
cpenax.

Makpo ¥ MUKPO-HEOJHOPOTHOCTH, BHJIbI HEOJJHOPOHOCTEH
1 ux ocobeHHoctu. OcCOOEHHOCTH JIBYX30HAIBHOM
HEOJTHOPOJHOCTH B 00JIACTH CKBKUHBI.

1.22.

VYnpyras >KuaKocTh.

[TousATHS 00 yHpyrom pexxume riacrta (ynpyrii pesxxum
(GuIbTpaluK U ero 0COOEHHOCTH; BUABI YIPYTOro peKuma;
3aBUCUMOCTH 3((heKTa HeCTalIMOHAPHOCTH OT
MIPOHUIIAEMOCTH, BA3KOCTH U YIIPYTOCTH KUAKOCTH, TUIACTA).
OcHOBHBIE TTApaMETPBI TEOPUH YIIPYTOTO PEKUMA

(k03 purreHTH 00BEMHON YIIPYTOCTH TIACTA; YIIPYTUH
3armac; MojICYeT yIpyroro 3amaca XHJIKOCTH; Kod(duuneHT
MIE30MPOBOAHOCTH; TapaMeTpsl Dypbe).
HuddepennnanbHoe ypaBHEHHE HEYCTAaHOBUBIICHCS
GuIbTpaun ynpyrou *uakocTu (ypaBHeHUE
MbE30MPOBOIHOCTH).

1.23.

[IpuMeps! TeueHuUn.

IIpuToK K CKBa)XMHE B IIJIaCT€ HEOTPAHUUYEHHBIX Pa3MEPOB.
TouHoe perienue A MI0CKO-paAuaIbHOTO TEUCHHUS;
NpUOJIMKEHHOE PeLIeHre U 00JacTh €ro UCIOIb30BAHMUS;
MIbE30METPUYECKUE KPUBBIE IIPU ITyCKE CKBAYKUHBI B
0ECKOHEYHOM IUIAaCTe ¢ MOCTOSHHBIM aAeouToM. [Iputok
CKBA)KMHE B IJIACTE KOHEYHBIX Pa3MEPOB B YCIOBUSIX yIPYyro-
BOJIOHAIIOPHOT'O U 3aMKHYTO-YIIpyroro pexxuma. Kpyrublii
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TOPU30HTAJIBHBIN IUIACT C OTKPBITOM BHEIIHEN IPAHULICH
(mbe3oMeTpruecKHre KpUBBIE P MyCKe CKBAXKUHBI B
0ECKOHEYHOM IUIACTE C TIOCTOSIHHBIM 1€0UTOM U
MOCTOSTHHBIM 3a00MHBIM JaBlIEHUEM; U3MEHEHHE 1e0UTa CO
BpEMEHEM NP padOTe CKBAKUHBI C TOCTOSTHHBIM 3a00HBIM
naBieHueM). Kpyriblii ropu30HTaIBHBIN TUTACT € 3aKPBITON
BHEIIIHEW rpaHuIlel (Mbe30METPUUECKIE KPUBBIE MPU ITyCKE
CKBa)KMHBI B KOHEYHOM IUIACTE C MOCTOSHHBIM J1€0UTOM U
MOCTOSIHHBIM 3a00WHBIM JaBIICHHEM; U3MEHEHHUE 1e0HUTa Co
BpEMEHEM TP paboTe CKBAKUHBI C TOCTOSTHHBIM 3a00MHBIM
naBiieHHEM). BzanMonelicTBue CKBaKuH (OTJIMYME KPUBOM
KB/] B cityuae neprogudecku padoTaroIIe CKBaKUHBI OT
pazoBoro mycka). OnpezaesieHue KOJJIEKTOPCKUX CBOMCTB
IJ1acTa MO JAHHBIM MCCIIEIOBAHNS CKBAXKUH
HecTallMoHapHbIMU MeToaamH (ypaBHeHue KB/ u
ornpezensieMble (PUIbTPALMOHHO-EMKOCTHBIE TApaMETPHI;
IIPUYMHBI NTOSIBJICHUS HETMHEUHOCTH B KpuBoii KBJ).

HGYCTaHOBI/IBI_HaSICﬂ

VYpaBuenue JleitbeH30Ha (METOIBI JIMHEAPU3AIMHN ¥ aHAIOTHH

1.24. | bunpTparms ra3a B N
e . C YIIPYIOi HUJIKOCTBIO; KPUBbIE pacIpeIeeHNs JaBICHUS 110
IIOPUCTOH cperie.
KOOp/IMHATE U BPEMEHH).
OCHOBHELE I'oMo- u rereporenssle cucteMbl. HachleHHOCTb.
VYpasuenue [lapcu nis MHOTO(DA3HBIX CHCTEM. 3aBUCUMOCTh
XapaKTePUCTUKHU .
1.25. | \imoro (asHoii OTHOCHUTEJIBHBIX IPOHUIIAEMOCTEHN OT HACBIIIIEHHOCTH IS
(uTbTpaIH nByX u Tpéxdaznou cuctem. KanmmmnsipHoe naBnenue. Bun
P ' ¢ynkuuu Jleeperra. O61acT HEOOXOIUMOCTH yueTa
KalWJUIIPHOTO JTABJICHMSL.
Hcxonnble ypaBHEHUS
126, | MHOrodasHoii VYpaBHEHUs HEPA3PHIBHOCTU. Y paBHEHUS JBHKEHHUS.
26. rsTpaLH 3aMBIKaIOIIUE COOTHOIIEHUS (KaMJUISIPHOE JaBIICHUE;
p ' ypaBHEHUS COCTOSTHUS (IIIOMIOB).
[TorenumansHOE [Ipupona razupoBaHHOM KUIKOCTHU. ['a3upoBaHHas KUIAKOCTh
1.27. | ABUXeHHe — MHoOrodasHas cucrema. [lapamerpsl raaupoBaHHOMN
ra3upOBAHHOM xunkoctd. OcobeHHocTH (Pa30BOI MPOHUIIAEMOCTH.
AKHJIKOCTH.
OnHoMepHbIEe MOJIETH .
OcHoBHuble nonyuenus. Cucrema ypasHeHuil. HauanbHble n
1.28. | BBITECHEHUS
a0 rpaHuuHble ycnoBusa. Moaens Panonopra-Jluca. Monens
HECMEIINBAIOIINXCS
N bakines-JleBeperra.
KHUJIKOCTEH.
anaua Bakes Oyukius baxnes-JleBeperra (puzndeckuii CMbICT; TpaduK B
3aBHCUMOCTH OT HACBIILIEHHOCTH U €r0 00bSICHEHHE;
1.29. | JIeBepetTa u ee . N
oGoGeHHs 3aBUCHUMOCTb OT OTHOILIEHUS BA3KOCTEW BBHITECHSIOIIEN U
' BBITECHIeMOM >kuikocTeil). ucnepcus BoaH. [Ipupona
CKa4yKa HaChIIIEHHOCTH.
1.30. | 3anaya Panonopra- Pa3maspiBaHME CKauka HACBILEHHOCTEN.
Jluca. Crtabunm3upoBaHHAas 30HA HACHITIICHHOCTEH.
1.31. | Peonornueckue 3axon Herotona. Kiaccbl HEHBIOTOHOBCKUX KUIKOCTEH
MOJIETN (Ha3BaHUS M PEOJIOTUYECKUE 3aKOHBI). THUIIBI cTallMOHAPHO-
(GUWIBTPYIOMIUXCS PEOTIOTNYECKUX KHUAKOCTEN (Ha3BaHUs; PEOJIOTHYECKUE

JKUJIKOCTEHN U

3aKOHBI, rpa(bnqecxaﬂ 3aBHCUMOCTD KaCaTCJIIbHOT'O
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HEJTMHEHHBIE 3aKOHBI
buIbTpanum.

HaIpPsDKEHUS OT IPaJueHTa CKOPOCTH; IPUMEpHI). 3aKOH
GuIbTpaluy B caydae BA3KOIUIACTUYHOM KHUJIKOCTH
(BBIpaXKEHME 3aKOHA; WHAUKATOpHBIE JInHUK). O0n1acTu
MIPOSIBIICHUSI HEHBIOTOHOBCKUX d(pdexToB. [Ipuunna
HEOJJTHOBPEMEHHOT'O BKITIOUEHUS MPOIJIACTKOB PA3IUYHON
npoHunaeMocTu. CTeneHHON 3aKO0H.

OnHoMepHBIE 3a/1a41

BI/I,Z[ HH,HHKaTOpHOﬁ 3aBHUCUMOCTH U €€ OTJINYHE OT

1.32. | dunpTpanuu HBIOTOHOBCKOMW JKMJIKOCTU. BUJI NHAMKATOPHOM 3aBUCUMOCTHU
BSI3KOILJTACTUYHOU JUISL CJIOUCTO-HEOJHOPOAHOTO miacta. OTiandne 3aBUCUMOCTH
JKUJIKOCTH. KB/I HEHBIOTOHOBCKOM JKUJIKOCTH OT HbIOTOHOBCKOM.
O6pazoBanue Cxema 00pa3oBaHUs 3aCTOMHBIX 30H U €€ 00bICHEHUE.

1.33. | 3aCTOMHBIX 30H NIPU [Tapametp k03¢ purnenta oxsara.

BBITECHEHUHU HEDTH
BOJIOM.
OuIbTPALMOHHBIN NOTOK OT HATHETATEIIbHON CKBaKMHBI K
AKCIUTyaTalMOHHOM. [IpUTOK K COBEPIIEHHOW CKBaKUHE.
[IpuTox k [IpuTOK K rpymIe CKBaXuH C yJ1aJ€HHbIM KOHTYpOM

1.34. COBEpLICHHOM nutaHusl. [IpUTOK K CKBaKMHE B IJIACTE C MPAMOJIUHEHHBIM

CKBa)XHHE. KOHTYpOoM nutaHud. [IpuTok K CKBaKMHe, pacloI0KeHHON
BOJIM3M HETIPOHUIIAEMOH MPSAMOIMHEHHON TpaHuIbl. [IpuTok
K CKB@&JKHHE B IIJIACTE C MPOU3BOJIbHBIM KOHTYPOM MUTAHUSI.
[IpuTok K OECKOHEUHBIM LIETIOYKaM U KOJIbLEBBIM OaTapesim
CKBaKUH. [IpUTOK K CKBa)KMHAM KOJIbIIEBOI OaTapeu.
[Iputok k npsimosinHetHON GaTapee ckBaxxuH. MeTton

1.35. | [Iputok k Gatapesm SKBHUBAJICHTHBIX (PMIIBTPAIIMOHHBIX COMPOTUBICHUH (METOT

CKBa)XMH. Bopucosa). Intepdepenins HeCOBEPIIEHHBIX CKBAXKHH.
B3anmoneincTere CKBaXKuH B HEOJAHOPOAHO IIPOHUIIAEMOM U
AHU30TPOITHOM IUTacTax. BzauMoaeincTBUE CKBaXUH MpU
HECTalMOHAPHBIX IIPOLECCaX.

Pazgen 2

2.1. S{Zf;izi;ﬁlecmm [Ipsimbie u oOpatHbIe 3a1auu. MaTtemaTHueckast MOAENb —

HJeaIM3UPOBaHHAs MOJIEIIb PEAIbHOrO IpOoLecca.

MOJICTIMPOBAHUSIL.

AKTyabHOCTh

MaTeMaTHYECKOIro

MOJICTMPOBAHUS. WNuxeHnepHsbIit moaxo/1 (0OCHOBHBIE TTPOOIIEMBI).

2.2. | OcnoBHbIe npobaembl | MaTemaTtnueckoe MOAEIMPOBAHUE MPOLIECCOB (PMIIbTPALIUU

MaTeMaTH4eCKOTO (ocHOBHBIE TTPOOIIEMBI).

MOJIETIMPOBAHHUS TIOJIEN

JTABJICHUM.

O6ue ypasHeHus YpaBHEHHE COXPAaHEHHs MACChl )KUJKOCTHU B POpHCTOfI cpene.

2.3. | wmoro (asHoii YpaBHEHUE IBUKEHUS KUJIKOCTU B [IOPHCTOH Cpezie (3akoH
. Hapcu). Mukpomexanuka nopuctoi cpenbl. Kanuuisipaele

cunbl. Kamigpaoe nasienune. @ynkuus JleBeperra.
OcHOBHBIE MOJIETTH N .
. @unpTpanus OTHOPOAHON HECKUMAEMOM KuAKOoCTU. [IpuToK

2.4 MSOTCPMITICCKOH KUIKOCTH B ckBaxkuHy. @opmyna romton. [Ipumenenune

‘| ¢unpTpanuu u 3ana9n
MEXAHIKH B TOKII k pemieHuo TIOCKUX 33124 (GUIBTPAITIH.
[Ipocreiimmme TUTBI TUIOCKUX (PHITBTPAITMOHHBIX TEYCHHI.
HedTemo00bIYe.
2.5. | Gunprpanus VYnpyruil pexxum GuiIbTpauy. Y paBHEHHUs COCTOSIHUS
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YIPYIOM )KUJIKOCTH, Ta3a U IOpUCTOM cpelbl. DyHKIMsA
Jleitben3ona. YpaBHEHHE MbE30MTPOBOTHOCTH.
OJITHOPOJHOH ynpyroii | ABTOMOJ€IbHAs IOCTAHOBKA 33Ja4y O IPUTOKE yNPYToi

KHUJIKOCTHU B XKHUJKOCTU B CKBaXXKUHY. Pacnipenenenue naBieHus B miacre
nedopMupyeMomM MIPU TIOCTOSIHHOM PacXo/€e KUJIKOCTH, TPUTEKAIOILIEM B
iacre. ckBakuHy. KpuBble BoccTaHOBIIEHUS 1aBIICHUS,

OIIpe/IeNICHUs CBOWCTB IL1acTa 0 JaHHBIM
TUJIPOJIMHAMUYECKHX HCCIIEJOBAaHUM CKBaXKHH.
bespa3mepHbie ypaBHeHUs. Bropoe kanwuisipHOe 4ucio.
3anaua baknes-JleBeperra. Pa3peiBHbIC penieHus. Y CIOBUS
Ha pa3pbiBax. PacueT koadduimenTa BoITeCHEHUS HE(TH.

2.6. | AByxdasnas

¢bubTpanus.
JIByxda3nas GunpTpanus ¢ yueToM rpaBUTaluu. MeToabl
yBEJIMYCHHSI HEPTEOTIauu TIACTOB.
Kanunnspasie N
27 .. | PaBHOBecue ABYX >KMIKOCTEH B MOJI€ CHIIBI TSDKECTH. 3a1aua
'+ | mpouecchl B IOPUCTON
cpeste Panmonopra-Jluca. [IpoTuBOTOYHAS] KaNMIIISIpHAS TPOIIUTKA.
2.8 | MuorokommnonentHas | OcHoBHBIE ornipezenieHus u ypaBuenus. duddysus u
bunbTparus. azcopOIusi B IOPUCTOM Cpefie.
bespasmepnas cucrema ypaBHEHUN, KpUTEPUH TIOI00MSI.
Huddyzus HecopOupyromeiics mpuMecH B Ij1acTe.
PacnipocTpanenne HecopOupyromeics MpUuMecH B IOTOKE.
JIBr>KeHHe 0TOpOUKU puMecH. KOHBEKTUBHBIH nepeHoc
S copOupyromieiics npumecu 6e3 muddy3zun. Meron
2.9 p . xapakTtepucTuk. [Ipocteie BonHsl. [lepeceuenue
7+ | IBYXKOMIIOHEHTHOM
XapaKTEepPUCTHUK, pa3pbiBbl. [lepeHoc oTopouku
KHUJIKOCTH.

copOupyrorieics npumecu. BnusiHue Tuna u3oTepmsl
azicopOIMu Ha TIEpeHoc mpuMecu. HepaBHOBECHBIH citydait
ancopbuuu. @unbTpanus AByX MpUMeEcel ¢ yueTom
paBHOBECHOM ajcopOrmu. OmiIbTpalys pacTBOpa peareHra ¢
y4eToM anacopOruu u auddy3um.

VYpaBHEHHE NIPUTOKA TEIUIA B IOPUCTOM cpene. JIokabHOe
TEPMOANHAMHUYECKOE paBHOBecHE. OJHOTEMIIEPATYPHOE
npubmkenue. ekt xoyna-Tommcona.
PacnipocTpaneHne Temia B IOPUCTON CpeJie IIPU 3aKauKe
ropstuelt (X0no1HO0#) Boibl. TermmoBoe moje npu HaTHIuu
TEIUIOBBIX IOTEPh B KPOBJIIIO U MOJOIIBY IJIACTA.
KoadduiumeHT Temionepenadn OKpyKaroUux MOpo.

2.10. | Hensorepmuueckas
¢bubTparms.

du3uka pa3BelKu,
2.11. | pa3paboTku
He(Tera3oBbIxX
MECTOPOKICHUMN.

I'eodusnueckue metobl pazBeaku. [IpobieMbl 1 METOIBI.
du3znuecKre METOIbI, UCTIOIb3YEMBIE B TIPOIIECCe
pa3paboTKu MECTOPOKACHUM.

6. YueOHO-MeTOoAMYecKkOe U MHGOPMAIITMOHHOE o0ecnedeHne JUCHUIITHHBI (MOIYJIA)
6.1. [lepeueHb yueOHOIi TUTEPATYPBHI, HEOOXOTUMOI /ISl OCBOECHHS TUCIUILTHHBI (MOTYJIs1)
OcHoBHasi yueOHas JIUTepaTypa:

1. CaBunkosa, JI. JI. OcHOBBI MOA3eMHON HEPTETA30TUAPOMEXAHUKH : yueOHOE mocooue /
JI. JI. CaBunkoBa ; OpeHOyprckuili rocynapcTBeHHbIH yHuBepcuteT. — OpeHOypr
OpenOyprckuii rocymapcTBeHHBIN yHUBepcuTeT, 2017. — 175 c. : cxem., TaOiI., Uil —
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Pexxum  goctyma: mo  mommucke. —  URL:  https://biblioclub.ru/index.php?
page=book&id=481805 (mara obpamenus: 24.06.2022). — bubnuorp. B k1. — ISBN 978-
5-7410-1687-9. — Tekcr : 2IEKTPOHHBIH.

Hedrerazosas rugpomexanuka : yueoHoe mocodue / A. A. Bonwsd, JI. M. Kamounnkoga,
A. W. lennsesa [u ap.]. — Tromens : TUY, 2022. — 83 ¢. — ISBN 978-5-9961-2715-
3.— Texct : anextponHsblil // Jlank : snexTpoHHO-OMOMMOTeUHast cuctema. — URL:
https://e.lanbook.com/book/304091 (mata obpamenus: 26.08.2022). — Pexxum gocrtyma:
JUISL aBTOPU3. MOJIb30BATENEH.

ITonomapeBa, M. H. Hedrterazoas rugpomexanuka : ydeOHoe mocobue / W. H.
[Tonomapesa, /I. A. MaptromeB. — [lepms : [THUITY, 2020. — 182 ¢. — ISBN 978-5-
398-02312-1. — TekcT : 21eKTpOHHBIN // JIaHb : 3JeKTPOHHO-OMOIMOTEYHAs CUCTeMa. —
URL: https://e.lanbook.com/book/239666 (mata oOpamenus: 26.06.2022). — Pexum
JOCTYyMa: JUIsl aBTOPH3. TOJIb30BaTENeH.

JonoiHUTeIbHAS yueOHAs JJUTepaTypa:

1.

Cadun, C.I'. Beenenne B HedrerazoBoe neno : ydebnoe mocobme / C.I. Cadun ;
MunucrepctBo oOpasoBanust u Hayku Poccuiickoit ®enepanun, CeBepHblii
(Apkruueckuil) ¢enepanbhblii yHuBepcuter umenu M.B. Jlomonocosa. - 2-e wu3n.,
nepecMoTp. U jgom. - Apxanrenbck : CA®Y, 2015. - 159 c. : cxem., Tab1., ui. -
bubnuorp. B kH. - ISBN 978-5-261-01053-1 ; To xe [Dnexkrponnsiii pecypc]. - URL:
//biblioclub.ru/index.php?page=book&i1d=436198 (24.06.2022)

KynoBeix, I'. B. OcHoBbl ruapomexaHuku : yueOHoe mnocobue / I'. B. KymoBeix ;
MunucrtepcTBo Haykd U Bbiciiero oOpaszoBanusi Poccuiickoit ®enepaunu, HOxHbIiM

benepanbHblil  yHUBEpCUTET, MH)KeHepHO-TeXHOJOruyeckass akagemus. — PocToB-Ha-
Hony ; Taranpor : FOxusiii ¢peaepanpubiii yausepcuret, 2018. — 144 c. : w1 — Pexxum
J0CTyna: o MIOJIITHUCKE. — URL: https://biblioclub.ru/index.php?

page=book&id=561098 (mata oOpamenus: 26.06.2022). — bubnumorp.: c¢. 139-140. —
ISBN 978-5-9275-2920-9. — TeKcCT : 21€KTPOHHBIH.

6.2. IlepeyeHb 3J1eKTPOHHBIX OUOJIMOTEYHBIX CHCTEM, COBPEMEHHBIX NMPO(eCcCHOHATbHBIX
0a3 JaHHBIX U MH(GOPMALMOHHBIX CIPABOYHBIX CHCTEM

Ne HanMeHoBaHMe T0KYMEHTA C YKa3aHUEM PEKBHU3UTOB
n/n
1 Horosop Ha noctyn k 96C ZNANIUM.COM wmexnay baml'V B nuue nupexropa CO
baml'V u OO0 «3nannymy» ot 12.07.2021
2 Jlorosop Ha noctyn k O5C «35C FOPAUT) (nonHas komwiekius) Mexny baml'y B
nuue nupektopa CO baml'yV u OO0 «2neKkTpoHHOE U3AaTEIBCTBO FOPAUT» Ne
223/596 ot 04.03.2021
3 | HoroBop Ha goctyn kK ObC «YHuBepcuterckas 6nbianoTeka onnaitn» mexay baml'y u
«Hexcmemna» Ne OI'3-114 ot 28.09.2022
4 Horosop Ha noctyn k ObC «Jlanp» Mexny baml'y n uznarensctBom «Jlaubs» Ne OI'3-
145 ot 01.10.2021
5 Horosop Ha noctyn k ObC «Jlaup» mexay baml'V u uznarenscrBom «Jlanp» Ne OI'3-
146 ot 01.10.2021
6 Cornamenue o cotpyannyectse Mexxay baml'y u usnarenscrsoM «Jlaup» Ne 141 ot
01.10.2021
7 OBC «3b baml ¥y, 6eccpounsrii oroBop Mmexay baml'yY u OOO «OTKpbIThIC
oubnmoteunsie cucteMb» Ne 095 ot 01.09.2014 1.
8 JloroBop Ha IOCTYTI K 3JIEKTPOHHBIM HAYYHBIM NEPUOJUUECKUM U3TAHUSIM MEKITY
bamlV u PYHOB Ne OI'3-512 ot 20.12.2021
9 Jlorosop Ha B/ nuccepramuii mexay bamly u PI'b Ne095/04/0045-1254 ot
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02.07.2021

10 Horosop o noxkimoueHnu k HOb u o nmpenocrasnenun noctyna k oorekram HOb

11.06.2019

mexay baml'V B nune aupekropa CO baml'y ¢ ®I'BY «PT'b» Ne 101/H3b/1438-IT ot

Ilepeyennb pecypcoB HH(pOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH « MHTEepHET» (HaJ1ee -

ceTb «HTEpHET»)

Ne Anpec (URL)
n/n

Onuncanue CTpaHULbI

1 http://www.nitpo.ru/publications/

Cratbu Hay4HO-
MIPOU3BOJICTBEHHOU
dupmbr «KHUTIIO»

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

comsol-multiphysics-webinar

Beb6unap
«MopenupoBanue
MHOTO(a3HbIX TEUCHUH
B COMSOL
Multiphysics»

3 | https://www.gubkin.ru/diss2/list.php? COUNCIL_ID=34806#

ApXHB auccepTanuii

PI'Y Hedtnn m raza

(HN1Y) umenn N.M.
['yOxuHa

6.3. IlepeyeHb TMIEH3HOHHOTO H CBOOOTHO PACIPOCTPAHIEMOT0 MPOrPAMMHOTO

OﬁeCHe‘IEHI/Iﬂ, B TOM YHUCJI€ OTCYECCTBCHHOI'0O MIPOU3BOACTBA

HaumeHnoBaHmue MMporpaMMHoOro o0ecneyeHUus

Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc

Microsoft Windows 7 Standard

7. MaTepI/IaJILHO-TeXHI/I‘IeCRaH 6333, H606X0}II/IM3H AJIA OCYIIECTBJICHUA 06p330B3TeJH)HOFO

npouecca no JucuuIiniae (MoayJir)

Tun yuyeOHo# aynuropuu

OcHaleHHOCTH y4eOHOoM
ayIuTOpHH

VYyeOHast ay TuTOpUS AJIsl IPOBEACHUS 3aHITHI JIEKIIUOHHOTO
TUTA, Y9eOHas ay TUTOPUS ISl IPOBEIACHHUS 3aHITHIA
CEMHUHAPCKOro TUIMa, yueOHas ay TUTOPHUS TEKYIIETro
KOHTPOJISI ¥ IPOMEXKYTOUYHOM aTTeCTalluu, yueOHas

ayIUTOPUS TPYNIOBBIX U MHAMBUYAJIbHBIX KOHCYJIbTAlUN

y4yeOHast MeOelb, T0CKa,
MYJIbTUMENA-TIPOCKTOP,
9KpaH HaCTEHHBIN, y4eOHO-
HaIISLIHBIE I0CO0U

VY4yeOHas ayMTOpUs Ul NIPOBEAECHUS 3aHATUH CEMUHAPCKOTO
THIA, y4yeOHas ayAUTOPHS TEKYIIEro KOHTPOJIS U
IPOMEKYTOUHON aTTecTalluu, yueOHas ay IMTOpHs
I'PYIIOBBIX U MHAMBUAYAIbHBIX KOHCYJIbTALUI

y4yeOHast MeOelb, T0CKa,
MYJIbTUMENA-IIPOCKTOP,
9KpaH HACTEHHBIH, YI4eOHO-
HATJIsIHEBIC TOCOOUS

YuTanbHBIN 3aJ1: IIOMEIICHHUE JJI1 CAMOCTOSITEIbHON pa6OTBI

yuebHast mebenb, yueOHo-
HaTJISTHBIC TTOCOOMS,
KOMITBIOTEPBI
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