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MHuHHCTEpPCTBO HAyKHU U BEICIIEro 00pazoBanus PO
o o ®dopma
VY I1bSHOBCKHMI rOCYAapCTBEHHbIH YHUBEPCUTET
Pabouast porpamMma 1o JUCHUILINHE ((MHOF0¢]33HBIC TIOTOKH B pr60np0130£[e»
JIMCT UBSMEHEHUU
(017 (0]

Ne | Coaep:xanne U3MEHEHHUS WIN CChLUIKA 3aBeayroumero Moamucn Hara
n/i | HAa NPUJIATAeMbIil TEKCT H3MEHEeHHsI Kagenpoi,

peajan3sy- ouiei

AUCUUILIN-
HY/BBIIIyCKAIOLIEH
kadeapo
i
1. [p n.n.4.2. Obvem AWCUMNAMHBI MO BUAAM Ky3nenos A.H. 01.09.
y4ebHon paboTbl Paboyas nporpamma gucum- 2020

NAWHbI_Nocne Tabnuubl AobasieHo 06 uc-
nonbzosanum :«*B ciyyae
HEe0OX00UMOCMU UCNONIL308APUSL 8
yuebHOM npoyecce ya-
CMUYHO/UCKTIIOUUMENbHO OUCTAHYUOH-
HbLIX 00pPA3068aMENLHBIX MEXHOIOUL 8
mabnuye uepes ciewl yKazolaemest Koau
uecmeo uacoe pabomut I11C ¢ 0byuaro-
WUMUCSL 0151 NPOBEOEeHUs 3AHAMUL 8 OU-
CMAaHYUOHHOM opmame ¢ npUMeHeHUeM
DIEKMPOHHO20 0OVUEHUAN,

2. B 13. CnenuanbHble YCIOBHS IS 0OYVYATOIINX Ky3znenos A.H. 01.09.
Cs1 ¢ OrpaHUYECHHBIMU BO3MOXKHOCTSIMHU 370PO- 2020

Bes PabGouas IOporpaMma JMCHUIIIMHBI 10-

Casien a63ai:«B cryuae Heobxooumocmu

LCNOIb308AHUSL 8 YUEOHOM npoyecce —f
UACTNUYHO/UCKTIOYUMENLHO OUCTNAHYUOH
HbIX 00paz06amMenbHLIX MEXHONO2U,
opeanuzayus pabomut IT1C ¢
ooyuarowumucs ¢ OB3 u unsaruoamu
npeoycmampueaemcsi 8 1eKmpoHHOU
ungopmayu oHHO-00paz0eamenbHoU
cpeoe ¢ yuemom ux UHOUBUOYATIbHbIX
ncuxoguzuueckux ocobeHHocmeny.

BHeceHbl u3MeHeHuUs B pasjien 11 myHKT a)
(CTIMCOK pEKOMEHJOBaHHOM
ImuTepaTypbl).uTeparypbl. U3MeHeHHs B
[Tprnoxenun 1.

26.06.

Kysueros A.W. 2024r.
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MHuHHCTEpPCTBO HAyKHU U BEICIIEro 00pazoBanus PO

o o ®dopma
Y IIbSIHOBCKUH TOCY/1apCTBEHHBIH YHHBEPCUTET

Pabouast porpamMma 1o JUCHUILINHE «MHOFOdpa3HBIe TIOTOKH B pr60np0130£[e»

1. IEJIX U 3AJTIAYU OCBOEHUSA JUCHUITJIMHBI
Leab ocBoOeHUs AUCUUIIMHBI -POPMUPOBAHUE Y CTYJCHTOB 0a30BBIX 3HAHUH MO0 MATEMATUYECKO-
My MOJICJTHPOBAHUIO MPOIIECCOB TPYOOIIPOBOIHOTO TpaHCTIOpTa He(DTH, HeDTEPOAYKTOB U raza u
paclIMpeHue NPEICTaBICHUN O CTPYKTYPE U CBOMCTBAX TPAHCIIOPTUPYEMBIX IIOTOKOB, IIOAX0AAaX U
METOJ[axX MX TUAPOTUHAMUYIECCKON OlleHKH. [Ipy n3yueHnn qucuuIuimHel o0ecrieynBaetcest GyHIaMeH-
TaJIbHast NOATOTOBKA IO OCHOBHBIM 3aKOHAM MCXaHUKHU U TCPMOJUHAMUKHA, OMIPCACIIAIOIINX JIBUKC-
HUE XUJKOCTEH U ra30B B TpyOax.

3aga4u 0CBOCHHUS NUCHHMILIMHBI -O3HAKOMJICHHE CTYIE€HTOB C OCHOBHBIMM IPUHIMIIAMH IIOCTPOE-
HUS CHUCTEMBI IIOJATOTOBKH, BBITNIOJIHATH IIPOCTBIC U YCIIOKHEHHBIE TEIUIO U THIPABIMYECKUE PACUETHI
TpyOONPOBOJIOB, TPAHCTIOPTA U XPAaHEHUsI CKBAXKMHHOW MTPOAYKIUHY;

- TIOJIyYEHHs] HABBIKOB PEIICHUs TEOPETUUECKUX 3a4a4 10 ONPEICIICHUIO YCIOBUN U PEKUMOB
TPaHCIOPTA YTJIEBOAOPOIOB C YUETOM UX (PU3MKO-XMMHUYECKHX CBONCTB;

- popMHpOBaHUE HABBIKOB ONTHUMAJIBHOTO U PAllMOHAIBHOIO UCIIOJIb30BAaHUS COBPEMEHHBIX TEXHO-
JIOTUH MOATOTOBKH, TPAHCIIOPTA U XPAaHEHUS CKBAXKMHHOMN IPOAYKIINN;

- IPUMEHEHHE MOJYYSHHBIX 3HAaHWW, HABBIKOB U YMEHUI B MOCIeNyoIei mpodeccHoHaIbHOM Jes-
TEIBHOCTH.

2.MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII:

HucuuruinHa «MHorodasHble TOTOKK B TPYOOIIPOBOJIE» OTHOCHTCS K BapUaTUBHON YacTH (
JTUCIUILTMHEI 110 BbIOOPY) broka 1 — quctunnunet (Moxynn). Juciumivia uzydaercs Ha 3-M Kypce B
5-M cemecTpe U 6azupyeTcs Ha AucUUIUIMHAX: Matemaruka, @usuka, I'eonorus u Jluronorus, I'na-
paBiuka u [logzemuas runpoauHamuka, @usuka HeTEra3oBoOro MmiacTa u MpealecTBYeT U3yYeHHIO
CHEIMAIbHBIX TUCHUIUIMH: «HTepnpeTanus pe3yJpTaToOB IMAPOJIMHAMUYECKUX HCCIEN0BaHUN,
«MopnenupoBanue pa3paboTKu HEPTIHBIX MECTOPOXKICHUI»,«YTIpaBlieHne pa3paboTKON HEPTIHBIX
MECTOPOKICHUIN.

3.JIEPEYEHD IINTAHUPYEMBbIX PE3YJIbTATOB OBYYEHUA 11O ANCHUIIJIMHE
MOAVYJIIO), COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIbTATAMM OCBOE-
HUsA OITOII

[Ipouecc n3yueHus: AMCUUILIMHBI HaNpaBiieH Ha (OopMHUpOBaHHUE CIAEAYIOIUX KOMIIETEHITHMI

Kon u nHaumenoBa- | IlepedeHb miaHupyeMbIX pe3y/ibTATOB 00y4eHHUs 10 AMCHHILIMHE
HHE peaan3yeMoil (MOyJ110), COOTHECEHHBIX ¢ HHAMKATOPAMH JOCTHKEHUS KOMIIe-
KOMIIETEHIINH TeHI U
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MHuHHCTEpPCTBO HAyKHU U BEICIIEro 00pazoBanus PO
VY I1bSHOBCKHMI rOCYAapCTBEHHbIH YHUBEPCUTET

®dopma

Pabouast porpamMma 1o JUCHUILINHE «MHOFO(i]a3HBIe TIOTOKH B prGOHpoBOZ[e»

MK-2
Croco6HOCTB OCy-
IICCTBJIATL OINICPATUB-
HOE COITPOBOKICHUE
TEXHOJOTHUYCCKUX
MIPOIIECCOB TOOBIYN
He(TH, Ta3a U Ta30BO-
ro KOHJICHCaTa

3HaTh:- HOpMATHBHBIE TIPABOBBIC IOKYMEHTHI PEryJIMPYIOIINE TTPOBEIe-
HHUEC I/ICCJ'ICJIOBaHI/Iﬁ CKBa>XHH U I1IJIaCTOB

-0COOEHHOCTH MPUMCHCHUA OTCUYECCTBCHHBIX U UMIIOPTHBIX FJ'IY6I/IHHI)IX
npubopoB

- ¥YMmetsb: niepeopmMyIupoBaTh IPOrpaMMy UCCIEIOBAHUS TTPU

BO3- HUKHOBCHUHU HCTIPECABUACHHBIX 00CTOSITENLCTB )

- OIIMCATh PE3YJIbTAThI I/ICCHG}IOB&HI/IIZ " IPCACTAaBUTH UX 3aKa34YUKY

B COTJIaCOBaHHOM (popmare.

B.]IaIIeTb: HaBbIKaMH IIPOBCACHHNA Ka4CCTBCHHBIX I/ICCJ'ICI[OBaHI/Iﬁ
CKBAXHH U IJIACTOB B COOTBCTCTBHHU C PETIIAMCHTaAMH U UHCTPYKIU -
MH

IMMK-10
Croco6HOCTH OCy-
LIECTBJIATH ONepa-
THBHBIA KOHTPOJIb I10-
TOKOB YIJIEBOAOPO-
HOTO CBHIPbSI I PEXKH-
MOB pa0OTbI TEXHOJIO-
THYECKUX O0BEKTOB U
yrnpaBlIeHHE UMHU B
rpaHuIaX 30HbI 00-
CITy’>KHBaHHsI OpraHu-
3aru HeTerazoBoi
oTpaciu;

3HAaTh: HOPMaTUBHBIE MTPABOBbBIE JOKYMEHTHI PETYJIUPYIOIIIE TPOBEIE-
HHUE HCCJIEAOBAaHUN CKBAXXUH U IIJIACTOB ;

-0COOCHHOCTH MTPUMEHEHHSI OTCUSCTBCHHBIX U IMITOPTHBIX TITyOUHHBIX
puOOpPOB

- YMeTh: onucaTh TEXHUYECKUE CPEACTBA U TEXHOJIOTHIO pactiud-
POBKH TIOKa3aHUI aBTOHOMHBIX TITYOMHHBIX PUOOPOB ;

Bianerb: -HaBBIKAMH WCIIOJB30BAaHHSI COBPEMEHHBIX TEXHOJIOTHIA
UC- CIICNOBaHMsl CKBXWH W IUIACTOB B Pa3JIMYHBIX TI'€OJIOT0-
TEXHUYIECKUX YCIIOBUSIX

4.0bIAA TPYJOEMKOCTbD JUCLHHUIIJINHBI

4.1.00beM JUCHUILIMHEI B 3a4eTHBIX €IHHHUIIAX - 2 32a4Y€THBIE ¢IMHUIDI

O0bem nMCOMIJIMHBI M BUABI Y4e0HOH padoThI

KoanuyectBo yacoB  (popma o0yueHus 04-
. Hast
Bun yuednoii padorst ) B T.4. 10 CEMeCTPam
Bcero mo miiany 7 -
KonraktHas paGota oOyuatoiierocs ¢ 36 36
MPENnogaBaTesieM B COOTBETCTBUU ¢ Y1
AyIUTOPHBIE 3aHATHUA: 36 36
- JICKIIUU 18 18
- 1abopaTOpHBIE 3aHATHUS 18 18
CamocrostenbHas padora 36 36
dopma TEKYLIEro KOHTPOJsS 3HAHUM U YCTHBIN - YCTHBIN
KOHTPOJISI  CAMOCTOATEIBHOU  PaboThI: orpoc, orpoc,
TECTUpPOBAHUE, KOHTpP. paboTa, KoOJulo- | cobecemoBaHUe cobece-
KBUYM, pedepar u ap. (He MeHee 2 BH- JIOBaHHE
JIOB)
Kypcogas pabora - - -
Buasl npomMexxyTO4HOT0 KOHTPOJIS (IK- 3a4€T 3a4€r
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MHuHHCTEpPCTBO HAyKHU U BEICIIEro 00pazoBanus PO

o o ®dopma
VY I1bSHOBCKHMI rOCYAapCTBEHHbIH YHUBEPCUTET
Pa60qa;1 porpamMma 1o JUCHUILINHE «MHOFO(i]a3HBIe IIOTOKH B pr60Hp0BOL[e»
3aMEH, 3a4eT)
Bcero yacos o fucHMILINHE 72 72

B ciaydae Heobxooumocmu ucnojvzoseapusl 6 y'-l€6HOM npoyecce YACMUYHO/UCKTIOYUMETbHO

O0beM TUCUMIVIMHBI M BUIBI Y4e0HOH padoThl - 320YHAs

OUCTNAHYUOHHBIX 0OPA30BAMENLHBIX MEXHOL02UL 6 MadIuYye Yepes cleul YKA3bleaemcsi KOIUYeCmeao
yacos pabomwl IIIIC ¢ obyuarowumucs 011 nposedeHus: 3aHAmull 8 OUCMAHYUOHHOM opmame ¢
NPUMEHEHUEM INEKMPOHHO20 0OVUEHUSLY,

KonnuectBo yacos

)

(popma oOyueHus: 3aouHas

Bun ye6uoii paborst B T.4. IO CEMECTPaM
Bceero mo miiany 7 .
1

KoHrakTHas pabora oOydaromierocs ¢ 8 8

MIPENOJABATENIEM B COOTBETCTBUU € YII

AyAUTOPHBIE 3aHATHSL: 8 8

- JIEKIUH 4 4

- IPaKTHYECKUE U CEMHUHAPCKHE 3aHATHS 4 4

CamocrosTenpHas padoTa 60 60

@dopMa TEKyILIEro KOHTPOJIS 3HAHUU U YCTHBIN - YCTHBIN

KOHTPOJISI  CAMOCTOATEIbHOU  paboThI: ompoc, omnpoc,

TECTUPOBAHUE, KOHTp. paboTa, KOJUIO- cbecenoBaHue cobece-

KBUYM, pedepar u ap. (He MeHee 2 BH- JIOBaHUE

JIOB)

Kypcoas pabora - - -

Buasl mpoMexxyTOUHOTO KOHTPOJIS (9K- 3auér 3auér

3aMEH, 3a4€eT) (4) 4)

Bcero yacoB nmo fucuuIInge 72 72

B ciaydae Heobxooumocmu ucnojavzosapusl 6 y'-t€6HOM npoyecce YACMUYHO/UCKTIOYUMETbHO

OUCTAHYUOHHBIX 0OPA30BAMENLHBIX MEXHOL02UL 6 MadIuYye Yepes cleul YKa3bleaemcs KOIUYeCmeo
yacos pabomul I1IC ¢ obyuarowumucsa 011 nposedeHus: 3aHAMull 8 OUCMAHYUOHHOM opmame ¢
NPUMEHEHUEM INEKMPOHHO20 0OVUEHUSLY,

y4eOHoi1 padoThI:

Conep:xkanue qucuMiiMHbI(MoayJsi). Pacnpenesienne 4acoB mo reMaM M BHAaM

®opma 00yueHHs - OUHAas
Buabl yueOHbIX 3aHATHH

Ha3Banue u pa3nesion Bcero AyIUTOpPHBIE 3aHATHS Camo- | ®opma

U TeM JIeK- npak- | Jlabop CTOSI- | TeKYy-

1107071 TH4Ye- | aTop- | 3aHATHSA | TeJb- | ILIEro

CKMe 3a- | Hasl B HHTEP- Hasl KOH-
HATHSA, | pa0o- | aKTHMBHOM | pado- | TpoJHA
ceMHHAap | Ta dpopme Ta 3HAHUI

dopma A Crpanuua 6us 15




MHuHHCTEpPCTBO HAyKHU U BEICIIEro 00pazoBanus PO
VY I1bSHOBCKHMI rOCYAapCTBEHHbIH YHUBEPCUTET Popma
Pabouas iporpamma 1o auciumuiniHe «MHorogasHble IOTOKH B TpyOOIpOBOIS»
Temal. .
1 Llenn ¥ 3anaum jwc- 16 4 4 8 VY cTHEI
LUIUTUHBL, €€ MECTO OHpoc
B yueOHOM ITporiecce
YCTHBIN
Tewma 2. deHoMeHo010- 20 6 4 2 10 ompoc
ru4ecKas TeopHsi MHOTO-
CKOPOCTHOT'O KOHTHHY-
yma
Tewma 3. Ilepemerenue 18 4 6 2 8 VeTHBIN
HedTH 1o Tpydam. MH- orpoc
YKEHEPHBIC METOIBI
Tema 4 Yucnenneie me- YCTHBIN
TO/bI, KOMIIBIOTEPHBIE 18 4 4 1 10 onpoc
YuciieHHbIe METOJIBI,
KOMITbIOTEPHBIE
METOJIMKHU pacyeTa
He(TEra3oBbIX 3a/1a4
Uroro 72 18 18 5 36
®opma 00yueHHs - 320YHASA
Buabl yueOHbIX 3aHATHH
Ha3BaHue u pa3ne/ioB Bcero AyIUTOpHbIE 3aHATHS Camo- | dopma
U TeM JIeK- npak- | JlaGop cros- | teky-
1107001 THYe- | aTop- | 3aHATHSA T}e[g:l’- ero
CKMe 32- | Hasl B HHTEP- | pagora | KOH-
HATUA, | pa0o- | aKTHUBHOM TPOJs
ceMHHap | Ta popme 3HAHMH
Temal. .
| Lle ¥ 3a1aum juc- 16 2 - 14 Y cTHBIN
LUIUTUHBL, €€ MECTO OHpoc
B y4eOHOM IIpoliecce
Tewma 2. deHoMeHO010- 18 - 2 2 16 YCTHBIN
ruyeckasl TeOpusi MHOTO- onpoc
CKOPOCTHOT'O KOHTUHY-
yMa
Tema 3. Ilepemenienue 18 2 - 2 16 VYcrHblit
HedTH 1o Tpydam. MH- orpoc
JKEHEPHbIC METOIbI
Tema 4 YucneHnusie me-
TOJBI, KOMIIBIOTEPHBIE 16 - 2 - 14 YcrHbIit
YucneHHble METOTBI, orpoc
KOMITbIOTEPHBIE
METOJIMKHU pacyeTa
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MHuHHCTEpPCTBO HAyKHU U BEICIIEro 00pazoBanus PO Dopma
VY I1bSHOBCKHMI rOCYAapCTBEHHbIH YHUBEPCUTET P
Pa6ouast mporpaMma 1o gucHuIrHe « MHOrogasHble IIOTOKH B TPYOOIpoBOIE»
HeTera3oBbIX 3a1a4
3a4eT 4
Hroro 72 4 4 4 60

5.COJIEPKAHUE TUCHUILIMHBI (MOYJIS)

Tema 1. Lleau u 3a1a4u AMCHHUILUINHBI, €€ MECTO B YUeOHOM mpoiiecce

Jlexnus 1.1 Ilpeamer, nenb, 3a1a4i, CTPYKTYPa Kypca M ero CBsi3b ¢ JMCHUIUINHAMM (PHU3HKO-
XMMHYEeCKOro NpoguiIsa KypcaMu CrieliiaabHOCTH “NPOEKTHPOBaHNE, COOPY/KeHUE U IKCIIyaTalus ra-
30HeTEeNPOBOI0B M razoHedTeXpaHuIuNIL”.

[lepevens nuCUMIUINH, U3yYeHHE KOTOPBIX HEOOXOIUMO AJIsl YyCBOSHHS BONPOCOB Kypca. ObnacTu npuio-
KEHUSI MEXaHMKH MHOrogasHbIX cpel. TeopeTrnueckre MOIEIH, CXeMaTU3alysl U IIOCTaHOB-

Ka 337124, SKCIIEPUMEHTaJIbHbIE METO/IbI Uccie10BaHuil. OCHOBHBIE HCTOPUYECKUE TAllbl B PA3BUTUN MEXaHU-
K{ MHOTO(]a3HBIX cpell

Jlekuus 1.2 Mukpockonnyeckue, CTAaTUCTHYECKUE U MaKPOCKonuYeckue (peHOMEeHOJI0TnYecKue MeTo-
Jbl onucanus Gu3nyecKux siBJIeHUIl, CBONCTB, B3aNMO/1eiicTBUIl M IBUKEHU MaTepPUAJIbHBIX CpPel.
HocrouncrBa u Hepoctatku. [Ipobiema MonenupoBanusi MHOTO(a3HBIX cpea. Mukpomacmradbl, MHKpPO-
rapaMeTpbl 1 MHKPOYPaBHCHHS. YpaBHEHUS IS JIOKAJIbHBIX MMapaMeTpoB Ha MeX(]a3HOH MOBEPXHOCTH.
OcpenHeHHbIE MapaMeTpbl reTeporeHHon cpeibl. OCHOBHBIE CBOMCTBA OCPEIHEHHBIX BelWuuH. Cucrema
OCPEHEHHBIX YPAaBHEHHM.

Tema 2.MeHOMeHO0JIOTHYECKAS] TEOPUS MHOTOCKOPOCTHOI0 KOHTHHYYMA

Jlexnus 2.1. BBoanble mosioxkenusi. OCHOBHbIE OHSATHS U ONpe/ieJIeHAs

Kunematnueckue XapaKTCPUCTUKHU ABWXCHUA U HX CBOMCTBA: CKOpPOCTb, JIMHNU TOKA, KPUTHICCKUC TOY-
KH, YCKOPEHHE, TEH30p CKOpocTeil JeopMaliy U ero MHBAPHAHTHI, ITTaBHBIE OCH TEH30POB, BEKTOP BHX-
psl, MOTEHIMAI W LUPKYJALUS CKOPOCTH, YCTAaHOBUBIIEECS M HEYCTaHOBHBIIECECS
ABHUKCHHUEC CPEALL. MHOTOKOMITOHEHTHBIE 1 MHOFO(I)&SHI)IC Cp€abl, AUCIICPCHBIC CUCTEMBI. I'nmaBHBIC aonyuie-
HUS B MaTeMaTHYeCKOM MOJENIMPOBAHUU MPOIIECCOB MEPEHOCA B TOMOT€HHBIX M TETEPOTEHHBIX CMECSX.
MHOrocKOpOCTHOM KOHTHHYYM, MOZAEJb PAa3[eiIbHOTO ABHXEHUS B3aWMOIIPOHMKAIOLINX

KOHTHHYYMOB. Pazniune MHOTOKOMIIOHEHTHOM 1 MHOTO(a3HO cpenpl. PeanbHbie 1 ycIOBHBIE (a3bl.

Jlekuus 2.2 Jy1eMeHThl TEPMOIMHAMUKH ABYX(Pa3HbIX cCpel, CXeMaTH3aIuA ra3o-

JKHIKOCTHBIX CHCTEM, CTPYKTYpa u (opMbI IBUKeHUS IBYX(a3HbIX MOTOKOB

BonHOBEIE TTpOIIECCH B Ta30)KUIKOCTHEIX cpefqax. OCHOBHBIE 3aKOHBI TEPMOJINHAMUKH IBYX(a3HBIX Cpel.
PaBHoBecue (ha3: TerioBoe u quHaMuYeckoe.CoCcTOSIHUE YCTOHYUBOTO, HEYCTOWYHBOTO U METACTA0MILHOTO
paBHOBecus cpell. M3oTepmuueckue | HeusoTepMHueckue TedeHus. CKOpocTh 3ByKa B

IBYX(a3HbIX )KUAKOCTSIX. TermnoMaccooOMeH 1 rHIpoANHAMUKa B TpyOax ¢ AByX(a3HbIMUA HOTOKaMu. Mex-
(hazHbIT MaccooOMeH U (azoBeie nepexonbl. Konnencanus u ucnapenue. CBA3b TEOPHH YCTOWYHMBOCTH U
¢bnykryanmii. [ereporennbie (UIyKTyallil ¥ KHHETHYECKOE YpaBHEHHE KOHJIEHCAIUH.

CkopocTh 00pa3oBaHus siiep KOHACHCAMH, POJIb TBEP/IBIX MOBEPXHOCTEH, OTPaHMYMBAIONINX JIBUKEHUE
cMmeceil. CTaOMIIbHBIA M HeCTaOMIIbHBIN KOHAEHCAT. | OMOTeHHBIH U reTeporeHHbIH pesKuMbl (Pa3oBBIX Mepe-
x0710B. OCHOBHBIE TIPECTABIEHHUS TEPMOTHAPOTMHAMHUKI MHOTO(a3HBIX CPEI.

Jleknus 2.3 MatemaTudeckasi popMyJMpoBKAa NPOLECCOB NMepeHoca B 0Ho¢a3-

HBIX H MHOTO()a3HBIX cpeaax.

CaoiicTBa M30TPONUH U aHU30Tponnu. Touku 3peHus Ditnepa u Jlarpanxa npu U3y4eHUH JBUKEHUS
CIUIOIIHBIX cpel. IIpeanocslIky Ipyu BEIBOJE YPABHEHUN COXpaHEHUS. XapaKTEepPUCTUKHA CMECH: INIOTHOCTb,
CKOpOCTH (OapuIleHTpHYecKasi, cpeHeMaccoBast, Tudy3ruoHHas); CyOCTaHIIMOHAIEHBIE TPOU3BOIHEIE CO-
CTaBJISIOLIMX CMECH U cpenbl B 1esoM. [IpocTeiimme Moaenn MatepyualibHbIX cpel. MneanbHas )KUIKOCTb.
Ypasuenus Ditnepa. Materpansl bepaymm u Kommu-Jlarpamka. SIpienne kaputamnuu. Bo3HUKHOBEHUE
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Buxpeil. Teopema ToMcOHA ¥ TUHAMHYECKUE TEOPEMBI O BUXPSIX. MOJETH KUAKUX U ra3000pa3HBIX
CIUTOIIHBIX CpeJl: BsI3Kasi, HEC)KMMaeMasi, HhIOTOHOBCKAA, YIPYTasi, C TEIUIOBBIM PACITUPEHUEM, COBEPIIICH-
HOTO ¥ peaLHOTO Ta30B. Y paBHEHUS ABMKCHIS ¥ CILIONIHOCTH B opMe Dittiepa B omgHodazHOW ob6macTH
JUISI MHOTOKOMIIOHEHTHOU cMech. CMecH ¢ pearupyromnuMi KOMIIOHeHTaMu. BekTopsl motokoB andgy-
3un. [loHATHE 0 MACCOBBIX M MOBEPXHOCTHBIX, BHYTPEHHUX W BHEIIHUX CuIaX. TeH30p HampsoKeHUH u
ero cBoicTBa. MexaHndeckoe B3auMoIeiCTBHE Ha TpaHuIle pa3zaena (a3. Ckadok JaBJICHUS HA TPAaHUIIC
paszznena ¢a3. YpaBHEHHE COXpaHEHUS KOJIMYECTBA IBUKEHUS B TOTOKE MHOTO(A3HOH cpe/ibl. Y paBHEHUE
COXpaHEHUs MOJHOM 3Hepruu. Kunerndeckasi SHEpPrusi U ypaBHCHHE KWHETHUYECKOW DHEPIHU IS
CIUTOIITHOM Ccpenbl B HHTETpallbHON 1 AuddepernmansHon hopmax. KoadummeHTsr MoNeKyIIpHOTO Tiepe-
HOca u pasnugaabie Gopmbl ypaBHeHnd CTedana-MakcBeruia. KpaeBbie ycIioBUs Ha HEMPOHUIIAEMBIX TT0-
BEPXHOCTSX, ycIIOBUS conpspkeHus. AuddepeHimnaninbie ypaBHEHHsI OTHOMEPHOTO TEYSHHUSI CMECH B KaHa-
JIaX TIOCTOSTHHOTO TTOTIEPEYHOTO CEUCHUSL.

Jlexuus 2.4 Juddy3nonHoe (0AHOKUAKOCTHOE) NPUOIUKEHUE 1JI51 TOMOTeHHBbIX

cMeceid.

Oco0EeHHOCTH MaTEeMaTHIEeCKOTO OIMCAHUS TEeTEPOTCHHBIX cMecel. MexdaszHbIi 00MEH UMITYyJIHCOM U SHEp-
rueil. TepMoJiHaAMUYECKUE ypaBHEHHUS COCTOSIHUS (a3, paboTa BHYTPEHHUX CHJI. 3aKOH COXPaHEHHS YHEPTHUH,
BHYTpEHH:IS 3Heprus. BexTop moToka Teruia u remmneparypsl. JuddepeHimanbapie ypaBHeHHS SHEPTHHA U
IIPUTOKA TeTia. 3aKOHKI IS MPUTOKA Teruia. Pa3inyabpie YacTHBIE MPOLIECCH: HECTAIMOHAPHBIN, H30TEpMHUYe-
CKHH, agnabaTHICCKHM.

Jleknus 2.5 Cucrema ypaBHenuii N-pazHoil cMecu BSI3KHX CKMMAEMBbIX (HeCKHU-

MaeMbIXx) (a3 ¢ 00IUM JaBJIeHHEeM, IOBEPXHOCTH Pa3phIBa.

OHTpoONUsl, HEKOMIIEHCUPOBAHHOE TEIJIO U MPOU3BOACTBO SHTPONUU. HepaBeHCTBO IuccUTIalluU, TOKIECTBO
I'm66ca. nccunaruBHas GYHKINAS W IIPOU3BOJCTBO SHTPONIHH B ABYX(a3Hoi cpene ¢ (ha30BBIMU ITepexoa-
MHU. OCHOBHbIE MaKpOCKOIIMUECKHNE MEXaHU3MBI JUCCHUIALMU. TepMoIuHaMIUecKue CHUIIbI U TIOTOKU. Y paB-
Henus Onzarepa. [Ipunuunsl B3auMHocTy, cummeTpuu Kiopu

Jlekuus 2.6 MeToabl ycpeaHeHUsI MAapaMEeTPOB TeYeHU KUIKOCTH U rasa.

DNeMEeHTHI TEOPUH BBIYHICIECHHUS OCPETHEHHBIX M0 MeX(pa3HOU MOBEPXHOCTH MAPAMETPOB B YPaBHEHUSIX
MEXaHUKHU TeTEPOTCHHBIX cpefl. Y paBHEHUS, OMICHIBAIOIINE YBOJIONNI0 OCPETHEHHBIX TApaMETPOB MEK-
(ha3HO TOBEPXHOCTH W WX BBIYMCIICHHWE B Cllydae, Korja Mexk(asHas MOBEPXHOCTh €CTh MOBEPXHOCTb

HEC)KUMaeMOW HbIOTOHOBCKOW KUAKOCTH. I'paHn4HBIE YCIOBUS @ MexK(pa3HOH MOBEPXHOCTH IS JIOKAIBHBIX
[IapaMeTpoB B CIIydae HECIKU-

MaeMbIX (pa3. Cucrema ypaBHEHUH MEXaHHKHU I€TEPOTEHHBIX Cpell B KPUBOJIMHEWHOI OPTOrOHAIFHON CUCTEME
KOOpJAMHAT B cllydae, KOra MexX(a3Hoi MOBEPXHOCTHIO SBIISETCS OBEPXHOCTH pa3ziena HECKIMAEMBIX
HBIOTOHOBCKHX JKHUIKOCTEH.

Teopus pazmepHOCTH B AMHAMUKE OJHO()A3HBIX U MHOTO(a3HbIX CpPEa.

Jlexknus 2.7 ®usnyeckoe noxodome, MoaeJHPOBaHUE.
Cucrema onpeensonmx napaMeTpoB s BBIIEIEHHOTO Kilacca sBiieHui. PasmepHble u Oe3pa3MmepHbIe
BeJIMYUHBL. [IlepBUYHbBIC U BTOPUYHBIEC €UHULIBI U3MEPEHUA. Bennuunsl
C 3aBHCHMBIMU U HE3aBUCHUMBIMU pazMepHocTaMu. Dopmyina pasMepHOCTH. OCHOBHBIE TEOPEMBI TEOPUH T10-
nobus. [I-teopema, ee 3HaUEHHE B BOIPOCAX MATEMATHIECKOTO MoennpoBanus. CyInHOCTh (PU3NIECKOTO
MoaenrpoBanus. [IpuMeps! MogennpoBaHus C UCMOIB30BAaHINEM METO/Ia TIOA0OHS B PEIICHUH 32/1a4 O TCUSHHH
BSI3KOH JKHIKOCTU B TpyOax M KaHaJIaxX, TETIOBBIX
MIPOIIECCOB B Tpy0ax. OOIIMIA METO ] MPUBEACHUS CHCTEMBI ONPEACISAIONINX YPAaBHEHUN K Oe3pa3MepHOMY BH-
ny. Kpurepuu u uncia momobus B MaTeMaTHIeCKON MOJIENH, YPABHEHHUS TIOJO0USI. ABTOMO/IEIIEHBIE JIBHKE-
Hus. Tedenns B TpyOax. Moienn 1 METOBI.
Ousnyeckre 0COOCHHOCTH KaHATOBBIX TEUEHHH OJJHO- U MHOTO(A3HBIX Cpell, KaueCTBEHHBIE (P PEKTHI BIUS-
HuUd Bsi3KocTU. CONPOTUBIICHUE YACTHUIl B HECYIIeM MOToKe. CHIlbl, IEUCTBYIOIIUE HA YAaCTUILY B IOTOKE XKHUJI-
koctu. [IpoGnema rugpoguHaMIIEeCKO YCTOMUNBOCTH. Y paBHeHMs Oppa-3ommepdenbaa. Teopemsr
Cksaiipa, Panes o kpuBu3HE IpOQHIS CKOPOCTH H
YCTOMYMBOCTH ITOTOKA. PaBHOMEpHOE U HEpaBHOMEpHOE ABMkeHue. Teuenue [lyaseins. [lonsatue o norpa-
HUYHOM citoe. YpaBHeHue [Ipannris. ['mapoanaaMuka u TerI000MeH MpH IaAMUHAPHOM T€YEHUH BSI3KOTO TI0-
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TOKa B KPYTIJIOH TpyOe MPOU3BOIBHOTO MOMEPEYHOTO CEUEHHS ¢ yueToM (Wiu 0e3) JeCTBUS BHEIIHUX CHII.

Jlexnus 2.8 TypOyieHTHBIE IBHKEHUSI.

OmneiT Peitnonpaca. OcpeqHeHne xapakTepiucTUK TypOyJIeHTHOTO ABMKeHus. Y paBHeHus Peitnonbaca. Co-
BpEMEHHBIE METOBI MOJCIMPOBAHHS U pacyeTa TypOYISHTHBIX TOTOKOB MHEPTHBIX U PEarnpyromux 0IHO-
(ha3HBIX 1 MHOTOdA3HBIX cped. OcOOEHHOCTH MOMEHTHOTO METOa, MOACITHPOBAHUS KPYITHBIX BUXPEH,
MIPSIMOTO YHCIIEHHOTO MOJIETTUPOBAaHMSI, CTOXacThudeckor Teopud. [IpucreHouHast TypOYyIEHTHOCTb.

Jleknusi 2.9 YnpasjeHne MHTerpajbHbIMH IapaMeTpPaMH Te4YeHUs] W TelIoMaccoo0MeHa

Posib aHamUTUYECKUX M YUCIIEHHBIX METOJ0B .MOIeIMpOBaHNS HU3KOPEMHOIIbICOBBIX TeUEeHUI. MHoromnapa-
METPHUYECKUE MOJICTH TypOYJICHTHOTO IMepeHOCca UMITYJIbCa, TeTlIa U MacChl. Y paBHEHHS OallaHca TypOyJIeHT-
HOM KHHETUYECKON YHEPTUN ABYX(Pa3HOTO MMOTOKA U CKOPOCTH €€ JUCCHIIAIH. MUKPO- 1 MakpoTypOy-
JICHTHBIC ITyJIbCAIMH B TA30KUIKOCTHBIX ITOTOKaX..MaTeMaTHIeCKUE MOJICH TCUSCHUH KUIKOCTH U Ta3a B
TpybonpoBoze.

Jlexnus 2.10 YcraHoBHBIIeecs: 1 HeyCTAHOBHBIIeecsl TedeHHe CJIa00CKUMaEMOMH
CHCTEeMBbI KHKOCTh-Ta3 B TPYOONPOBOJe MOCTOSIHHOTO M ITePEeMEHHOT0 MoNepPevyHoro cedeHuii.

Pacnpoctpanenue BonH B TpyObonpoBoze. I uapasnuueckoe conporusienue Tpenus. IIpodkosas, paccioeHHas
CTPYKTYpPHI TEUEHHUS M OCHOBHBIE KpUTepuu noAoous. [ unpaBindyeckuii yaap, ycaoBUs BOSHUKHOBEHUS BO3-
OYLIHBIX U BOTHBIX “TPoOOK”, MeTo bl 00prObI 1 HUMU. [loTepu Ha TpeHue, MeCTHBIE cONMpOTHBIIEHHS. Tede-
HUSl C HETOJIHBIM 3aIlOJTHEHHUEM IONEPEYHOro CeYeHUs TpyOOonpoBoaa. AHAJIOIUS C PYCIOBBIMH TCUCHHUSIMU.

Tema 3. Ilepemenienune HegTn mo Tpydam. MHkeHEepHBIE METOABI.
TexHosoru4eckuii pacyer TpyoonpoBoaa.

Jlexknus 3.1 YpapHenue bBepHy/im 11 yuacTka TpyoonpoBojaa.

3aKkoHBl TpeHUs, OasucHble (GopMyibl. I'MApPaBINUECKUH YKJIOH, BIMSHHE T€OMETPHM HA PEXHUM TEUCHHS,
CaMOTeYHbIe Y4acTKu HedrenpoBoa. [ mapaBnudeckuil pacyer HeTENpoBoaa MPU JBIKEHUH cMecH HedTr
u raza. CrienanbHble METOABI TPAHCIIOPTA BHICOKOBSI3KMX U 3aCTHIBAIOLINX HE()TEH: N3MEHEHUS pEIOTHH, (H-

3UYECCKHCE, (1)I/ISI/IKO—XI/IMI/IHGCKI/IC, XHUMHUYCCKHC. HOCHCHOB&TCHBH&SI IepeKavyKka HC(l)TCHpOIly'KTOB. Maremaruue-
CKOC MOACINPOBAHUC CMGCCO6paSOBaHI/IH, pocT o0BeMa CMECH, UHTETPAJIBHOC COACPIKAHUE HC(i)TefI B CMCCH.

Jlekuus 3.2TemjIoBoi ¥ rUAPABINYECKUH pacyeT HEH30TEPMUYECKUX TPYOONIPOBOIOB.

XapakTepHasi ¥ BeposiTHOCTHas Temriepatypsl. Koadduiuent Termnonepenaun ot Hedrenpoaykra B TpyOo-
MIPOBOJIE B OKpY Karomryto cpeay. KoadduimenT terooraaun mocpecTBOM KOHBEKIIMH OT HE(TErpoayKTa
K BEPTUKAIBHOW M TOPU30HTAIBHOM cTeHKe. KpuTnueckue napamerpsl u kputepun nmonodus (Re, Gr, Ar, Ra,
Pr, Pe, Zh, St, Nu, cf). JlniHbI Ha4YanbHBIX Y4aCTKOB M YYaCTKOB YCTaHOBJICHUS [IApaMETPOB TCUCHHUS U TEII-
1000MeHa B

pexuMax TedeHus: HehTenpoayKTa: JaMHHAPHOM, TypOyineHTHOM. [loTepu Hamopa Ha TPEHUE U TeTIo-
OTAayy B JaHHBIX PEXHMax TEUYeHUS HePTH B TpyOOmpoBOJE.

Jlekuus 3.3 CTpyKTypa ra3osKuIKOCTHBIX TeYeHU U 00J1aCTH UX CylIeCTBOBAHUA

[IpoOkoBas u pacciioeHHast CTPYKTypa ra305KUIKOCTHOW Cpebl B TOPH30HTAIBHBIX M HAKIIOHHBIX TpyOax. 30-
Ha KOJIBLIEBOW CTPYKTYPBI TEUEHHUSI CMECH B TOPU30HTAIBHBIX M HAKIIOHHBIX TpyOax. ['a305)KUAKOCTHBIE TOTOKU
B BEPTUKAIBHBIX TPyOaxX. 3aKOHOMEPHOCTH U3MEHEHHS 'a30COACPIKAaHMS B Fa30KUIKOCTHBIX CMECSAX IpU
MIPOOKOBO CTPYKTYpE B YCIOBHUSIX NMEPEMEHHOCTH yTIIa HaKJIoHa TpyOsl, yrcina PeiiHonbaca, Teruodusu-
YECKHX CBOWCTB KOMIIOHEHTOB cMecH. MIHTerpanbHbIe TapaMeTphl Py IPOOKOBOM U KOJIbIIe-

BOM CTPYKType Te€4eHHsI cMecH. PaccioeHHOe TeueHHe >KUAKOCTH U ra3a B HMIMHAPUYECKHX TPyOax.
ITocranoBka 3ama4u AJIs TJAaMUHAPHOTO U TypOyJIEHTHOT0 110TOKOB. OCHOBHBIE ypaBHEHUs. JIokanbHbIe
CKOpOCTH U 00beMHBIE pacxoibl. PacueTHbIe 3aBUCUMOCTH JJISI CTPYKTYPBI IPH BOCXOSIIEM U HUCXO/s-

mieM TeyeHus1x. O0MacTy CylecTBOBaHUS paccIOeHHOTo TeueHust. OcpeHeHHbIE U
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OyJIbCAIIMOHHBIC CKOPOCTHU, KaCaTCIIbHBIC HAIPSXKCHUA, UX KOppeJ'Ii[IIHOHHLIfI ananu3. Macira0sl Typ6yneHT-
HOCTH.

Jlekuus 3.4 MeToabl THAPABIMYECKOr0 H TEIJIOBOI0 PacyeTa FOPU30OHTAJIBHBIX U

pejibedHbIX TPyOONIPOBO/IOB.

OrneHka TMHAMUKH, TPEHHUS U TETNIO0OMEHa B IPSIMOTOYHOM, 3aKPYIEHHOM JIJAMHHAPHOM M TypOYJIEHTHOM
MTOTOKaX.

Tema 4. UncjieHHbIe MeTObI, KOMIbIOTEPHBbIE METOANMKH pacyeTa Hed)Tera3oBbIxX 3a1a4

Jlexnus 4.1. Beenenue B yncjieHHbie MeToAbl. OCHOBHBIE OoNpe/e/ieHHs TeOPUH PA3HOCTHBIX CXeM B Me-
TO/I0B YMCJIEHHOI'0 AHAJIU3a SIBJICHMIA.

YucnenHoe qudQepeHInpoBaHne U BEIYUCIUTENbHAS MOTPEIIHOCTE PopMyl pacuera. CeTka, JUCKpeTH3a-
LUs1, CXeMa, Pa3HOCTHBIC YPaBHEHUs, HOPSIOK U OLIMOKA alpOKCUMAINH, CXOAMMOCTh pemeHuid. [lpu-
€MBbl [IOCTPOCHUS U MCCIICAOBAHMSA PA3HOCTHBIX ONEPATOPOB. Y CTOWYMBOCTh. OCHOBHBIE TEOPEMBI
YCTOMYHMBOCTH U CXOAMMOCTH. SIBHas U HesiBHast cxema. Metox 3eiinens pemeHuss HeITMHEWHbIX ypaB-
HeHuil. KoneuHo-pazHocTHEIE MeTObI. [IpuMeps! HecaenoBaHys pa3HOCTHOM CXEMBI JUIsl ypaBHEHUH B 4acT-
HBIX TPOW3BOAHBIX: apaOOIMIECKUH, TUIICPOOTMISCKAN 1 JITHNTHIeCKui Tui. Y cinoue Kypanra, ®pu-
npuxca u Jlesu (KDJI), HeoOxomumoe [yist yCTOWYUBOCTH SIBHOM Pa3HOCTHOM cxeMbl. [IpHHINIT MakcuMyMma.
CxeMbl 1 METOIBI pelIeHus TudepeHInaTbHbIX YPaBHEHUH 0 TEUeHUH CMecel JKUAKOCTEH 1 Ta30B B
TpyOOIIpOBOIaX.

Jlexnus 4.2 Metoasl pemieHusi cucrtemsl JIAY ¢ TpexamaroHaJabHOH MaTpuuei.
MaTtpurdHas MporoHka Al MHOTOMEpHBIX 3a1ad. [Ipocreiime cxembl TpOOHBIX IAr0B: MPOJ0IBHO-
MoTepevHas IpOroHKa 1 cTabMIn3upyomas nmomnpaska. CxeMbl paclieIUIeHUs oTiepaTopa 1o MpocTpaH-
CTBEHHBIM NepeMeHHbIM. [loHATHE 0 MeTO1aX KOHEYHBIX 3JIEMEHTOB, KOHTPOJIBHOTO 00beMa, ajl-
roput™me SIMPLE nipu uncieHHOM MOJEeNMpPOBaHUH CIIOKHBIX IMPOILIECCOB MEPEHOCA TEIIa, MacChI .

6. TEMbI IPAKTUUYECKHWX U CEMUHAPCKUX 3AHATHUI
JlanHbIl BuA paboThl He npeaycMoTpeH Y11

7.JABOPATOPHBIE PABOTHI (JIABOPATOPHBIN ITIPAKTUKYM)
JlaGopaTtopnas padora Nel.McciienoBaHue CKBaKUH METOJA0M I0CJIe0BATEIbHON CMEHbI yCTa-

HOBHUBIIHUXCH IPUTOKOB.

Ilens uccneoBaHMs. OnpeﬂeneHI/Ie KOS(i)(i)HHHeHTa MNPOAYKTUBHOCTHU CKBAXUH, THAPOIIPOBOAHOCTHU
U MPOHUIACMOCTU HpH3a60ﬁHOﬁ 4aCTu 1j1acTa .

COQG[DI(&HI/IG. HccnegoBaHne CKBa)KMHBI METOJIOM CMEHBI YCTAaHOBUBIIHUXCA IPUTOKOB; ITIOCTPOCHUC
HHHHKaTOpHOﬁ KpHBOﬁ; OIIPECACIICHUC KOB(I)(I)I/II_II/IGHTa MMPOAYKTUBHOCTH CKBAXXUHBI; OIIPCACIICHUC
KOE)(I)(i)I/II_II/IeHTa TUAPONMPOBOAHOCTH IJIACTa U ITPOHUIACMOCTH IJIaCTa.

PesyabTar HaGODaTODHOﬁ DaGOTLI. OHpe,Z[eJ'IGHI/IC JAUHAMHUYCCKOI'0 YPOBHA B CKBAXKUHC; OIIPCACIICHUC

I[C6I/ITa CKBAKMHBI; OIIPCACIICHUC CPCAHCTO 3HAUYCHUA ,Z[C6I/ITa CKBa’KHHBI.
JlabopaTopnasi paGora Ne2.Onpenenenue napaMeTpoB IJIACTA 10 KPUBOI BOCCTAHOBJICHUSI
napjenusi (KB/l) B Bo3amyawieil CKkBaxxuHe.

Henb uccrnenoBanus. O3HAKOMIIEHHE C METOJIOM 0OpaOOTKH KPUBBIX BOCCTAHOBJICHUS JABIICHHS B
CKB@)KMHE. ONpeJeNICHHEe THIPONPOBOJIHOCTH, MPOHUIIAEMOCTH U MbE30IMPOBOAHOCTH; OIPEIEICHUE
IMPUBCACHHOT'O paqnyCa CKBAKHUHBI.

COQ!G[!)KaHI/IC. TexHomorus IMOJIYUCHU A KpI/IBOfI BOCCTAHOBJICHUA HABJICHUA B IIPOMBICIOBBIX YCJIO-
BUAX CBOAUTCA K MPCKpAIICHUIO 0T60pa KHUOKOCTHU U3 CKBAXXHWHBI WX OCTAHOBKH OTKAUHMBACMOI'O
KHUJKOCTh Hacoca. 3a M3MEHEHHEM 3a00HHOro JaBJICHUS IOCIE OCTAHOBKM CKBAXKHUHBI CIEIAT IO
npudopam.
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PesynbraT 1a6opaTopHoii paboTsl. Mi3MepeHne BOCCTaHOBJICHHUS AaBJICHHUS B CKBAXKHHE
. JlabopatopHas padora Ne3 OmnpenejieHne napaMeTpoB ILUIACTA MO pPe3yJbTaTaM I'MAPOJMHA-
MHYE€CKOIro B3aUMOACHCTBUSA CKBAKHH (TMIPONPOCTYIIMBAHNSA)

Henb uccnenopanus. OnpeseneHre KOUIEKTOPHBIX CBOWCTB IIACTa METOAOM T'MJIPONPOCITYIINBA-

HUA.

Copepxanue. [Io JaHHBIM CHSATHIX MOKa3aHUM MbE30OMETPOM HAa HEKOTOPOM PACCTOSIHUU OT CKBa-
JKUHBI CTPOUTCS KPUBAsl TUAPONPOCITYIINBAHUSA U IO HEH ONpPEAEIAIOTCS MapaMeTpsl IUIacTa Ib30-
MIPOBOJTHOCTH M MTPOHHUIIAEMOCTH.

Pesynbrat 1abopaTopHoit paboThl. O6paboTKa KPHUBOM THAPOIPOCIYIIUBAHUS U OTIPEICTICHUE TIH30-
MIPOBOJTHOCTH M TTPOHHUIIAEMOCTH TIIACTA.

8.TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT,PE®EPATOB

JlauHbIil BUA paboTel He ipeaycMoTpeH YII

9. HEPEYEHbB BOIIPOCOB K OK3AMEHY (BAYETY)
1.Cxumaemass 1 HeCKUMaeMasl KUAKOCTb.

2. IIMOTHOCTH MOTOKA YHTPOIIUN.
3. Ilotok sHepruu. 1IoToK MMIyibca, TEH30pP MJIOTHOCTH ITOTOKA MMITYJIbCA.

4.YpaBHenue Diinepa.

5. UneanpHas )KUAKOCTD.

6. 3akoH Apxumena.

7.YpaBuenne Hasre-Crokca.

9. Kunemaruueckasi, JMHAMHYECKasi BSI3KOCTb.

10.JlaMmuHapHOE TE€YEHUE HEC)KMMAEMOW >XuAKocTU. Yucnmo PeliHonbca.

11. TouHble pelIeHUs] YpaBHEHUsI JABUKEHUS HEC)KUMAEMOW KUIKOCTU: OJIHOMEPHOE TEUECHHE
MEXIy JIByMS MapajuieNbHBIMU IUIOCKUMH CTEHKaMU, TEYCHHUE 10 TpyOe.

12.3akon I'yka.

13. lepopmarius nmpsMOyTOIBHOTO Tapajjienumnesa.

14. Jlebopmanus cnpura, 3agada o Opycke ¢ 3aKperyIeHHBIMH OOKOBBIMUTPAHUIIAMHU .
15. cTedyenne )KUIKOCTU U3 OTBEPCTUM IIPU MOCTOSSHHOM Hamope.

16. McTedueHne KUIKOCTU U3 OTBEPCTUH IPHU MEPEMEHHOM Harope.

10. CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIIUXCH

Coneprxanue, TpeOOBaHUS, YCIOBUS U MOPSAIOK OpraHU3alUy CaMOCTOATEIBHON paboThl 00Y-
YAOIUXCs ¢ y4eToM (OopMbI 00yUeHHs ONpPEeNAoTcs B cooTBeTcTBUU ¢ «llonoxennem o6 opraHu-
3alMU CaMOCTOATENBHOM paboThl 00YYarOIUXCs», YTBEPKACHHBIM YUueHbIM coBeToM Yul'Y (mpoto-
kot Ne8/268 ot 26.03.2019 1.).

dopma 00yueHUst — ouHas.

®opma
Buja camocTosiTeibHOM padoThI KOHTPOJIA
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(npopabomka yuedbnozo mamepuana, pe- | OobeM | (nposepka

HasBanue pa3aesioB U TeM wienue 3aoau, pegpepam, 00KNA0, KOH- B UYa- peuieHus
MPONbHASL paboma, N0O20MOBKA K coaue cax 3a0au, pe-
3auema, 3K3amMeHa u op.) gepama u
p.)
e [IpopaboTka yueOHOTr0O MaTepuana ¢ 4 YCTHBIN
WCIIOJIB30BAHUEM PECYPCOB YIEOHO- orpoc,

1 Llenu u 3agaum QUCIU-
IUINHEBI, €¢ MECTO
B y4eOHOM Iporiecce

METOJIMYECKOTO U MH(HOPMALIMOHHOTO 3a4éT
oOecredyeHns JUCIUILINHEL,
IToaroroBka Kk caue sK3aMeHa

e [IpopaboTka yueOHOTO MaTepuaia ¢ 4 YCTHBIN
2. deHOMEHONIOrNYeCKas HCIOJIb30BAHUEM PECYPCOB YUeOHO- oI1poc,
TEOpHUsi MHOTO- METOAMYECKOI0 U HH(OPMALIIOHHOIO 3auéT

CKOPOCTHOI'O KOHTHHYYMA | oOeCIeYeHHs TUCIIUILIMHEL,
e [Jloaroroska K caaue dK3amMeHa

e [IpopaboTka yueOHOTO MaTepuaa ¢ 10 YCTHBIN
3. llepememenne HeYTH | UCTIONIBL30BAHMEM PECYPCOB YUEOHO- Ompoc,

1o Tpyoam. MHXKeHEpHBIE | METOAMYECKOTO M HH(POPMAIMOHHOIO 3a4€T
METO/IbI o0ecneyeHns: JUCUUIUINHBL;

e [lonroroska K cjaue FK3aMeHa
4 YucreHHbIE METO/IBI, e [IpopaboTka yueOHOrO MaTepuana ¢ 10 YCTHBIN
KOMITBIOTEPHBIE HCIIOJIb30BAHUEM PECYPCOB yueOHO- orpoc,
YucneHHble METO/IbI, KOM- | METOIUYECKOro U MHPOPMALMOHHOTO 3a4éT
MBIOTEPHBIE oOecrnieueHus TUCIUIINHBL,

MCTOAHKHU pacyucTa HC(I)TC- e ITloaroToBka K cradue 3K3aMeHa
ra30BbIX 3aJJa4

11.YYEBHO-METOJANYECKOE U UTH®OPMALMOHHOE OBECIIEYEHMUE JIUC-
NUITJINHbI

a)CnmMcoK peKoMeHIyeMoil JIuTepaTyphbl
OCHOBHAasl
1. l'aneeB, Bunb bapeenu. Marucrpansubie HeGTenpoaykTonpoBosl / ['anees Bunbs bapeesuu, M.
3. Kapnaues, B. . Xapnamenko. - 2-e u3j., nepepad. u mom. - M. : Hexapa, 1988. B sk — 10 3k3.
2.TerensmuH, Bnagumup Brnanumuposuy. MaructpaibHble HeTera3onpoBobl : yued. mocodue s
BY30B TI0 criell. OakanaBpuara Hamnpasll. "Hedrerasosoe aeno" / Terensmun Biagumup Biagumupo-
BuY, B. A. f3eB. - 4-e uzn., gon. - Jonronpyansiii : Matennekr, 2013. B a3k — 10 3k3.
3.benoycos, A. Il. OnTuueckas 1uarHocTuka MHOro(a3HbIX MOTOKOB : yueOHoe nocodue / A. I1. be-
noycoB. — HoBocubupck : HoBocubupckuii rocyiapcTBeHHbIN TeXHUUECKUi yHuBepeutet, 2011, —
227 c. — ISBN 978-5-7782-1696-9. — Tekcr : 251eKTpOHHBIH // DNeKTpOHHO-OMOIMOTEUHAs cUCTEMA
IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/45126.html

JOIMOJTHUTECIbHAsA

1 HederazoBble TEXHOJIOTUU: (PU3UKO-MAaTEMAaTHUECKOE MOJICIIMPOBAHUE TEUEHUH : yueOHOe Moco-
oue mis By3oB / A. b. lllabapos [u np.] ; mox penakmueit A. b. l1labapoBa. — Mocksa : M3naremns-
ctBo FOpaiit, 2019. — 215 ¢. — (Yuuepcurets! Poccun). — ISBN 978-5-534-03665-7. — Teker :
anextponssi // DbC FOpaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/438335
2.ITanyma, A. H. Tpancnopt HeTu 1 rasa noaBoaAHbIMU TpyOonpoBoaaMu. [IpoekTHbIe pacyeTsl B
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KoMmIbIoTepHO# cpee Mathematica / A. H. [lamyma. — Mocksa, MoxeBck : PerynspHas u xaotnue-
cKasi quHaMuKa, VbkeBCKUH MHCTUTYT KOMITbIOTEpHBIX ucciegoBanuid, 2011. — 388 ¢. — ISBN 978-
5-4344-0022-0. — TekcT : 2eKTpOHHBIHN // DnekTpoHHO-O0nbauoreunas cucrema IPR BOOKS :
[caiit]. — URL: http://www.iprbookshop.ru/16646.html

y4eOHO-MeToauYecKas

1. ObecrieyeHne HAJC)KHOCTH 00OPYIOBAHUS MAaTUCTPATBHBIX TPYOOIPOBOJIOB : y4e0.-MEeTO/. MOCO-
oue / A. B. EnpkuH. - Yiuesaaosck, 2001. - 38 ¢c. Bak -7
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0) mporpamMMHoe o0ecrnieyeHue ------

B) [Ipodeccnonanbubie 6a3bl JaHHBIX, HHPOPMANMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DIeKTPOHHO-0HOIHOTEYHbI€ CUCTEMBI:

1.1. Hudporoii odpazoBaTenbHblil pecypc IPRsmart : anekTpoHHO-OMOIHOTEYHAS] CHCTEMA :
caiit / OOO Kowmnanus «Ai Ilu Ap Meaunay. - Caparos, [2024]. — URL: http://www.iprbookshop.ru.
— PexxwM mocTyma: i 3aperiucTpup. moib3oBateneii. - TeKCT : AMeKTpOHHBIH.

1.2. O6pazoBarenphas miatdopma FOPAWIT : 06pa3oBaTeIbHbIi pecype, HIeKTPOHHAS
6uGmotexa : caiir / OO0 DnekTpoHHoe H3atenscTBo FOPAMT. — Mocksa, [2024]. - URL:
https://urait.ru. — Pexxum JocTyna: Jyis 3aperiucTpup. MoJIb30BaTeNeH. - TEKCT : AJIEKTPOHHBIA.

1.3. baza nanHbIX «nekTpoHHas 6ubaroTeka TexHuueckoro BY3a (ObC «KoncynbTanT
CTYZACHTa») : ANIEKTPOHHO-OnbMuoTeuHast cucrema : caidlt / OOO Ilomurexpecypc. — Mockaa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum goctyna: ajs 3aperucTpup.
noJib30Barenei. — TEeKCT : AIEeKTPOHHBIH.

1.4. KoHcynbTaHT Bpada. DJNEKTpOHHAs METUIIMHCKas OnOnmoreka : 0a3a JaHHBIX : calT /
OOO Bricmias mKojla OpTaHW3allid W YIPABJICHHS 3ApaBOOXpaHeHHeM-KoMrurekcHBIH
MEITUITMHCKAN KOHCANTHHT. — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexxum gocrymna:
JUISL 3apEerucTpyp. NoJib3oBaTeneld. — TeKCT : 3NMEeKTPOHHBIH.

1.5. Bonbas MenuiuHCKas OMOJIMOTEKA © DJIEKTPOHHO-0MOIMoTeuHas cuctema : caidt / OO0
Bykam. — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexum pocrtyma: mns
3aperucTpup. nojb3oBateneil. — TeKCT : 37eKTPOHHBIH.

1.6. OBC Jlans : 3nexTpoHHO-0nOMMOTeuHast cuctema : caidt / OO0 OBC Jlanb. — CaHKT-
[leTepOypr, [2024]. — URL: https://e.lanbook.com. — Pexxum mocTyma: nist 3aperucTpup.
nojb3oBaTene. — TEeKCT : AIeKTPOHHBIH.

1.7. O9bC Znanium.com : 35eKTpoHHO-OnOIMOTEYHas cuctema : caiit / OO0 3HaHUyM. -
Mocksa, [2024]. - URL: http://znanium.com . — Pexkxum goctyna : 1js 3aperucTpup.
[I0JIb30BaTENIEH. - TEKCT : 3IEKTPOHHBIN.

2. KoncyasTanTtlliroc [OnexkTpoHHBIM  pecypc]:  cmpaBoyHas ~— MpaBoBasg  CHCTEMa.

/000
«Koncymwsrant [nrocy - OnekrpoH. naH. - Mocksa : Koncymsrantl Iroc, [2024].

3. eLIBRARY.RU: HayuHas snekTpoHHas Oubmmoteka : caiit / OO0 «Hayunas

OnektponHast bubnuoreka». — MockBa, [2024]. — URL: http:/elibrary.ru. — Pexum mocryma
JUIL  aBTOPH3. MOJIb30BaTeNei. — TeKCT : ANeKTPOHHBIN

4. dDepepaabHas rocyiapcTBeHHasi HHpOPMALMOHHASA cuctema  «HanuonanbHas
3JIEKTPOHHAN OHOJIMOTEKA» : DIIEKTpoHHas oubmuoreka : caiit / ®I'BY PI'b. — Mocksa, [2024]. —
URL: https://u36.p¢h. — Pexxum noctymna : s mojb3oBaresieit HayuHoi 0uoiaroTexu. — Tekcr :
3JIEKTPOHHBI.

5. Poccmiickoe o0pa3oBanue : denepanbubiii mopran / yupenurenb OIAY « DUITO». — URL:
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http://www.edu.ru. — TekcT : AIeKTPOHHBIH.
6. DaexTpoHHas oudanoTeynas cucrema Yal'y : Mogynb «DIeKTpoHHAsI OMOIHOTEKa
ABUC Mera-ITPO / OO0 «/lata Dxcmpecc». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum

JIOCTYTIA : IIJIS TIOJIB30BaTeNIeH HayIHOH ONOIMOTEeKH. — TEKCT : AIIeKTPOHHBIH.
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUITJIMHbI

AYZII/ITOpI/II/I JI1 TIPOBCACHUA JIGKIII/Iﬁ 1 CCMHUHAPCKUX BaHSITI/IfI, AJI TIPOBEACHHA TCKYLICTO
KOHTPOJIA U HpOMe)KYTO‘IHOI;'I aTTeCTallu, I'pyIIOBbIX U HHAWNBUAYAJIbHBIX KOHCYJIBTaHHﬁ.

AyauTopuH YKOMIUIEKTOBAHBI CHEIMATM3UPOBAHHON MeOenblo, Y4eOHOU TOCKOW. AynuTopuu
JUTSL TIPOBEJICHUS JICKIIUH O00OpYJ0BaHBI MYJIBTHMEAUHHBIM O0OPYIOBaHUEM ISl MPEIOCTABICHUS
nH(popManuy OONBIION ayAUTOPUU. AYIUTOPUU UIS MPAKTHUECKUX 3aHATUN YKOMIUIEKTOBAHBI Ma-
KeTaMH U oOpaszmaMu obopynoBanus. [lomemenns Uisi caMOCTOSTENNFHONH pabOThl OCHAIIEHBI KOM-
MBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO MOJIKIIIOUeHUs K ceTu «HTepHeT» U obecriedeHneM JA0CTy-
Ta K 3JIEKTPOHHOW MH(POPMAIIMOHHO-00pa30BaTEILHOM Cpelie, IEKTPOHHO-ONOINOTEYHON CUCTEME

13.CIIEMUAJIBHBIE YCJOBUSA Ui OBYYAIOIIIUXCSA C OI'PAHUYEH-
HBIMHA BO3MOKHOCTAMMU 31OPOBbA

B ciydae HeoOXx0IMMOCTH, 00YYArOIIMMCS U3 YUCIIA JTUI] C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
30pOBbsI (IO 3aSBJICHUIO OOYYAIOMIEToCcs) MOTYT HpEIJIaraThCsi OJHH M3 CIEAYIOUIMX BapHaHTOB
BOCTIPHSITHSL MHPOPMALIUH C yUETOM MX HHIUBUAYATBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH:

— JUISL JIUI] C HAapYLICHUSMH 3pEHUs: B Me4aTHOM (Qopme yBeIMYeHHBIM HIpUGTOM; B dopme
3JICKTPOHHOTO JIOKYMEHTa; B popMe ayauodaiiia (mepeBoj ydeOHbIX MaTEPHAIIOB B ayauodopmMar); B
neyaTHOU (hopme Ha si3bIke bpaiins; MHANBUAYyaIbHBIE KOHCYJIBTAIUH C MPUBIICYCHUEM TH(IOCYpIO-
MePeBOTYHKA; HHIMNBHLyaJTbHbBIC 3aIaHUS U KOHCYJIbTAIlHH;

— JI7IS1 JIMI] C HapyIICHUSIMH CITyXa: B Ie4aTtHoi (opme; B opMe 3JIEKTPOHHOTO TOKYMEHTA; BU-
JeoMaTepralibl ¢ CyOTUTpaMK; WHAWBUIYAIbHBIC KOHCYJIBTAIIMH C MPUBICYCHUEM CYpAONIEPEBOTIH-
Ka; MHIMBUIyaJIbHBIC 331aHUs M KOHCYJIbTAIINY;

— JUIsL JIUI] C HApYIICHUSMH OIOPHO-JBHTaTEIbHOTO ammnapara: B rnedatHo gopme; B Gopme
AJIEKTPOHHOTO JIOKYMEHTa; B popme ayauodaiiia; MHIMBUAYyIbHbIC 3a]JaHUsI U KOHCYJIbTAIINH.

«B cnyuae neobxooumocmu UCHONbL308AHUS 8 YUEOHOM Npoyecce YaACMUYHO/UCKTIOUUMETbHO
OUCMAHYUOHHBIX 00pA308amMeNbHbIX MmexHoIo2ull, opeanuzayus pabomol IIIC ¢ obyyarowumucs c¢
OB3 u uneanuoamu npeodycmampusaemcs 6 31eKmpoHHOU UHGOPMAYUOHHO-00PA308AMENbHOU Cpe-
0e ¢ yuemom ux UHOUBUOYATbHbIX NCUXODUIULECKUX 0COOEHHOCIEN ).

Pa3pabdorunk " npodeccop kapeapnbl ILK.I'epmanoBuY
(noonucv) (0onsncrnocms) (DOHO)
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a) CnuCOK peKOMeH1yeMoil JIuTepaTypbl

OCHOBHafl

1. bemoycoB, A. II. Onruueckass AuMarHOCTHKa MHOTO(]A3HBIX MOTOKOB : ydeOHoe mocobue / A. II.
benoycos ; A. II. benoycoB. - HoBocubupck : HoBocubupckuii rocyJapCTBEHHBIM TEXHUYECKHI
yaupepcurter, 2011. - 227 c¢. - Kaura naxonutrcs B npemuym-sepcun ObC IPR BOOKS. - TekcT. -
["apantupoBanHblii cpok pasmemienuss B ObC mo 05.02.2025 (aBTomposoHTramus). - DSJICKTPOHHBIN. -

OnektpoH. mad. (1 dain). - URL: http://www.iprbookshop.ru/45126.html. - Pexum poctryma: DbC IPR
BOOKS; nns aBTopusup. nonb3opareneil. - ISBN 978-5-7782-1696-9. / .— ISBN 0 130404

2. AcumnToTHdecKkas TEOpHsl CBEpX3BYKOBBIX TEUEHHUH BS3KOro rasza : yueOHoe mocobue / B.f. Helinann, B.B.
boronenos, I'.H. lyaun, N.W. Jlunaros ; Heinang B.41.; boronenos B.B.; dyaun I'.H.; JIumaros 1N.1.- Mocksa :
Ousmatiur, 2003. - 456 c. - URL: https://www.studentlibrary.ru/book/ISBN5922104691.html. - Pexum
noctyna: 9bC "KoncynbTranT cryaenta"; mo noamucke. - ISBN 5-9221-0469-1. / .— ISBNO 239218

3. MycakaeB Hawmnp T'abcamsimoBud. MexaHuka MHOTO(A3HBIX CpEA: TEUYEHHUS Ta30)KMIKOCTHBIX CMeced B
KaHanax : YueOHoe mocobue mus By3o / H.I'. Mycakaes ; Mycakaes H. I'. - 2-e u3a. ; mep. u mom. -
Mocksa : Opaiit, 2019. - 147 c. - (Beiciiee o6pazoBanue). - URL: https://urait.ru/bcode/447488 . - Pexxum
JOCTyTIa: DIEeKTPOHHO-OnOmroTeuHas cuctema Opaift, ayis aBTopu3. moiab3oBareneil. - DNekTpoH. aaH. - [SBN
978-5-534-12445-3 : 359.00. / — ISBN 0 276897

JAOMOJIHUTEJIbHASA
1. AiiBazsn, O. M. OcHOBBI THAPaBIUKU OypHBIX MOTOKOB / O. M. AiiBa3sn ; O. M. AiiBa3sH. - Mockaa,
NxeBck : MHCTUTYT KOMIBIOTEPHBIX McCen0BaHuM, PerynspHas u xaotudeckas auHamuka, 2019. - 266 c.-

Kuura mnaxomurcs B mnpemuyMm-Bepcun ObC IPR  BOOKS. - Tekcr. - TI'apaHTUpOBaHHBI CpOK
pasmemenus B ObC no 12.02.2023 (aBTonposioHrauus). - 3JeKTPOHHBIHN. - OnekTpoH. AaH. (1 daitn). - URL:
http://www.iprbookshop.ru/91973.html. - Pexum noctyna: OBC IPR BOOKS; nna aBropusup.

nosnb3oBarenei. - ISBN 978-5-4344-0592-8. / — ISBN 0 152212

y4eOHO-MeTOoauYeCcKas

1. TepmanoBuu II. K. MHorodasnsle MOTOKM B TpyOOmpoBoje : METOAMYECKUE YyKa3aHHSI K
CaMOCTOSITENIbHOW paboTe cCTyAeHTOB OakanaBpuata OYHOM (opmbel o0ydeHuss Hampasinerus 21.03.01
«He¢rerazooe nemo» / II. K. T'epmanoBuu ; Yal'V, UODBT. - 2019. - 3arm. ¢ skpaHa. -
Heony6nukoBanHbIil pecypc. - DnekTpoH. TekcToBble AaH. (1 ¢aiin : 485 KO). - Pexxum nocrymna: ObC Yal'y.
- Tekcr : anexkrponnsiii. / — ISBN 0 41891.

CornacoBaHO: /
Benymuit crienmamuct _OOIT [Hameena A.D. / Lﬂé i LOLY .
(Honxuocts paGoTHHKA Hay4HOR BGHONHOTEKH) (®HO) (noxnuce) /- (nara)
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