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LleassMu OCBOEHHS  JUCIHUILIMHBI
TPAHCMOPTA SKUAKUX U Tra3000pa3HbIX cpea» sBIseTcs (HOpMHpPOBAHUE Yy OOyUYaAIOUTUXCS
onpeneneHHoro OOII (1. 5.4 O6meit xapakrepuctuku OOIT) cocTaBa KOMIETEHITNN 1715 TOATOTOBKH
K po(heCCHOHATBHON AEATEIbHOCTH.

1. lesiu 0OCBOECHUSA TMCHUATIIUHBI

«MaremaTH4eckoe MOJAC/JIMPOBaAaHUEC IIPOLIECCOB

HNHanKkaTopbl 10CTHXKEHHS KOMIIeTeHIUii

CocraBJjsionme pe3yibTaTOB 0CBOEHHS
(1ecKpUNTOPHI KOMIETeHIHH)

Kon
HanmenoBanue HaumeHoBanue
KOMIIeTeHIHH
KOMITeTeHIHH Kon HHINKATOpa Kox HanmenoBanue
HHINKATOpa JAOCTHKEHUSsI
VK(Y)-4.333 | 3maer npaBuiIa u
3aKOHOMEPHOCTH JIMYHOH U
Cnoco0eH MPUMEHSTh . .
JICIIOBOM yCTHOM n
COBpEMCHHEIE Ipexcrasmsier o
KOMMYHHKATHBHbIE Ppe3yIbTaThI TR MCHTIO KoMV yTikatut
. VK(V)-4.3Y3 | YMeer JOrHYeckd BEpHO,
TEXHOJIOTHH, B TOM YHCIIC HA aKaJIeMHYECKOi u ADIVMCHTHDOBAHO M SCHO
YK(V)-4 HHOCTPaHHOM(BIX) npodecCHOHANBHOI pry p
N.YK(Y)-4.3 CTPOUTH YCTHYIO pedb, B TOM
si3bIKe(ax), Juis JIEATENBHOCTH Ha
aKaJeMHIECKOro U Ppas3ITHYHBIX Hay4HbIX AHCIC Ha HHOCTPAHHOM A3hIKS
VK(V)-4.3B3 | Bnaneer OIIBITOM
po¢eCcCHOHAIBHOTO MEpOIPHATHSX, BKIFOYAst ™ 5
o NIPE/ICTaBICHNSI PE3yJIbTATOB
B3aUMOJCHCTBHS MEXK/{yHapO/IHbIE pen T POy
aKaZeMHYECKOi u
npodeCcCHOHANBHOI
JIeATEILHOCTH
OIIK(Y)- 3HaeT MeToIbl M CpeiCTBa
1.131 (opmanuzanuu JIaHHBIX,
COOCTBEHHO MOJIEIMPOBAHHUS,
MIOCTAHOBKH Pa3JIMYHBIX 3a/a4
W pelIeHHs] X Ha MOJENH, a
TaKKe HHTEPIIPETaLH
JleMOHCTpHUpPYET HaBBIKU
PE3YJIbTATOB MOACINPOBAHUS
(u3ngeckoro u
OIIK(Y)- YMeeT NpHUMEHATh CpEICTBa
MIPOrpaMMHOTO
1.1¥1 (hU3MYECKOrO U MPOrpaMMHOTO
MOCIMpOBAH I MOJICTTUPOBAHUS  OTIENBHBIX
N.OIIK(Y)-1.1 | ormenbHBIX GparMeHTOB P
ponecca (parMeHTOB Iporiecca BEIOOpa
p ONTHMAJBHOTO BapuaHTa [JIs
BBIOOpPa  ONTHMAIBLHOTO N
BapHaHTa JUIsi KOHKPETHBIX KOHKPCTHLIX yCIIOBHH
ycgom/lf/'l OIK(Y)- Buasieet HaBBIKAMHM penIeHUs
1.1B1 3a7a4 B CBOEW MPEIMETHON
001acTU Ha OCHOBE
¢usmgeckoro u
MIPOrpaMMHOTO
MO/ICITHPOBAHUS
Crniocoben perark
TIPOU3BOACTBCHHBIE U (WIIH Oﬁg)_ 3HACT OCHOBHEIS
. npodeccHoHaNbHbIE
OTTK(Y)-1 HCCIIeIOBATENbCKIE 33129y Ha pog
- [POrpaMMHbIE  KOMIUIEKCHI B
OCHOBE  (DyHIAMCHTaIbHbIX I6)O pa € KOMIDICKC
smammii B HeyTerasomoi obnacTn MaTeMaTHYECKOTo
obacTi MOJIETTMPOBAHUS
TEXHOJIOTHIECKHX IIPOLECCOB
1 00BEKTOB TPYOOIIPOBOIHOTO
TpPaHCIOPTa YIIICBOAOPOAOB
OIIK(Y)- ‘YMeeT NpuMeHsTh
Hcnons3yer V) p
1.2y2 MaTeMaTUYECKUE,
¢byHIaMeHTaIbHbIe
€CTECTBEHHOHAYIHbIE 1
3HaHMS 6
o OOLIEHH)XCHEPHBIC 3HAHVS B
npodecCHOHANBHOI m PHBIC <
N.OIIK(Y)-1.2 npodecCHOHATHHOM
JEATEIBHOCTH Ut
STEIBHOCTH
penreHus KOHKPETHBIX OIIKeY HBe CIIbHOC c
sanad He)Tera30Boro e [(; 2)— JIaJIeeT ONBITOM Pa3padoOTKH
TIPOU3BO/JICTBA : q)mnquKHX’

MaTeMaTHYEeCKUX H
KOMIIBIOTEPHBIX Mogieneit
HCCIIEAYeMBIX IMPOLECCOB,
SIBJICHUH U OOBEKTOB,
OTHOCSIIHUXCS K
TpyOOIPOBOTHOMY
TPaHCIOPTY YTIE€BOJOPOJIOB




2. Mecto pucuumiinnel (MmoayJs) B ctpykrype OOIT

MIPOrPaMMBI, MOAYIb 00IIeNpodecCHOHATBHBIX UCIIUILINH.

3. [lnanupyemMble pe3yJbTaThl 00yUeHHs 0 TUCHHUILINHE

JuciuniauHa OoTHOCUTCS K 0a30Boil wactu bioka 1 ydeOHoro mimana oOpaszoBaTelbHON

[Tocne ycrenHoro OCBOGHUS AUCHUILTUHBI Oy1yT c(hOPMUPOBAHBI PE3yIbTAThl 00yUEHUS:

ITnanupyemble pe3y/IbTaThI 00y4eHHsl 110 JUCIHILIHHE HHaukaTop A0CTHKEHUS

Kon

HaumeHnoBanue

KOMIICTCHIMN

PO 1

[IpeacTaBnsTh pe3yabTaThl MATEMaTHYECKOTO MOJICIMPOBAHUS IPOLIECCOB MIEpEHOCa
TeIIa, MacChl M UMITYJIbCa NP TEYCHUH PEOJIOTHYECKH CII0KHBIX TOMOTEHHBIX U
TeTepOreHHBIX CpPeJl B YCTPOMCTBAaX M dJIEMEHTaX amiapaToB HE(TEra3oBOi OTpaciu ¢
LETBIO YSICHEHHUS M TIPOTHO3a ONTHMANBHBIX ¥ 3 (QEKTUBHBIX PEKUMOB HX
GbyHKIHOHUPOBaHHUS B: 1) BBICTYIUICHUAX HA BCEPOCCUICKUX M MEKAYHAPOIHBIX
Hay4IHBIX KoH(pepernusax u cummosnymax (Tomck, HU TITY, “IIpobaemsl reonorun u
OCBOCHUS Heap”); 2) 3aKIIIOUCHUSAX U PEKOMEHIALMAX B IPAKTHKY MPHKIAIHBIX
HCCIICIOBAHMIT IPOLIECCOB B (hOpME TOKIaaa, COOOIICHUS, SKCIIEPTHOTO 3aKII0YCHHS
TI0 HAIIPABJICHUIO MPOLECCHl THAPO-,Ia30-, TEPMO-, MacCo-, AEKTPO- U
MarHUTOIMHAMHUKH U TeIuioMacconeperoca B 3agadax HI'O.

NYK(Y)-4.3

P12

3HATh U IPUMEHSATh OCHOBBI TEOPUI U METOAOB: 1) MEXaHUKH FTOMOTEHHBIX H
TeTepPOreHHBIX HEOTHOPOIHBIX CILTONTHBIX Cpex; 2) TypOyIeHTHOCTH, COIPOTUBICHUS
U TETJIOMAcCOIEePeHoca; 3) aHAIMTUIECKOTO U YHUCIEHHOTO MOACITUPOBAHUS
nuddepeHIuaNbHbIX YPaBHEHUH MaTeMaTHUECKOHM GU3KMKH JJIs: - PELICHUS 33134
TpaHcropTa YB cpea B HedTera3oHOCHBIX OacceliHax U CICIHAIbHOM 000PYIOBaAHHH;
- OUMCTKU CMECeH B armaparax He(bTeXI/IMI/I‘-ICCKI/IX TeXHOJ’IOFHﬁ; - IIPOTHO3a TUHAMUKHU
(IO THBIX THIPOTEPMATBHBIX CUCTEM B IPOIIECCax pa3pabOTKU U IKCIUTyaTalluu
HE(PTSHBIX CKBAYKUH F MECTOPOKICHHA.

H.OIIK(Y)-1.1

P/ 3

HpI/IMCHHeT TIIPUKIAIHBIC METOOUKH K: 1) HCCJIICAOBAHUIO PCIKMMOB pa60TbI
O60pyﬂOBaHI/IH Heq)TeI‘a3OBOﬁ OTpacyiv, BKIIFOYArOMnX CBECACHUA O COBPEMCHHBIX

noAXoJAax U METoAax ONMCAHUA THAPOJUHAMUKH U TCIIJIOMACCOIICPCHOCA; 2) N.OTIK(Y)-1.2

MOJIETIMPOBAHMIO 3HAOTECHHBIX MIPOIIECCOB B 33a7a4aX IC€OINHAMHUKH, HAKOTUICHUS U
00pa3zoBaHyst IPUPOTHOTO CHIPhSI B KOJJIEKTOpaxX Ha OOJBIINX IITyOHHAX.

P/ 4

HpOBO,Z[I/IT pa60Ty 110 IMMOAT0OTOBKE U 3alllUTE HpO6J’I€MHOFO AOKJIaJaa 1o BOIIpocam
MaTeMaTu4eCKOro MOJACJIMpOBAHMS B 3aa4ax HI'Oc LEJIBIO MOJYYCHUA OIbITA U

3HaHuii: 1) M0 COBpEMEHHBIM MPOGIEMaM, EPCTIEKTUBAM COBPEMEHHBIX TEOPHA WLOTK(Y)-1.1
OTHCaHM ABJICHUI IIepeHoca B IPUPOIHOM ChIPEE M OKpYIKalolel cpeae; 2) o U.OIIK(Y)-1.1
IOCTAHOBKAX U METOJIAX PENICHUH 3a/1a4 MaTEMaTHIECKOi hu3uKu B HedTEra30Boi U.YK(Y)-4.3

THAPOJUHAMHUKE U TEIIOMaccorepeHoce; 3) 0 Bepru(UKAIU Pe3yIbTATOB
MOJICTUPOBAHUS U BBIJIa4€ 3aKIIOUEHUN B IPAKTHKY

OIIGHO‘-IHBIG MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMG)I(}ITO‘IHOﬁ arTreCTauuu NpcaCTaBJICHbI B
KaJICHAapHOM peﬁTHHF-HJ’IaHe JUCHUITIINHBI.

4. CTpyKTypa U colepKaHue TUCUUILTHHBI

OcHoBHbIC BHbI y4e0HOM AeATEJIbHOCTH

Dopmupyemblii Obnem

P bI IUCIUTIJIMHBI pesyabTar Buabl yueOHo# 1eATeJIbHOCTH BpeMeHH.

a3aeJIbl TUCIT JI oﬁy'lemm oo bl YY€OHOH 1esiTel 0oC peqe s
QUCHMILIHHE )
Pa3znen (Mmoayas) 1. Jlexuyn 1
MaremaTnueckue MoaEIN peallbHBIX SIBJICHUM. ITpakTndeckue 3aHATHs 2
TTpuHIMTIBI TOCTPOCHUS (U3HUECKUX U MATEMATHIECKUX P12, JlabGoparopHble 3aHATHS 2

MOJIETICH. PJ14

CamocrosiTenbHas padoTa 6
Pasnen (Moay.n) 2. PIIL PI3 Jlexuun 2
Mertoapl MaTEMaTHYECKOTO MOJIEIMPOBAHUS POLIECCOB P’JI 4 ' [IpakTuueckue 3aHATHS 4
B 3agayax HI'O (Tpancmopra , XpaHeHHs, JOOBIYH JlaGopaTopHble 3aHATHA 6




CBIPbSl, OYUCTKU OypOBOro 000pyIOBaHMs, pa3paboTKu U
SKCIUTyaTaIllil MECTOPOXKIEeHUH). JTuckperr3arius
ONPEAENAIOINX YPABHEHUN MaTEMaTUUECKUX MOJENIEH CamocrosTensHas pabora 6
1 KPaeBBIX YCIIOBHH
Pasnen (Mmoxy.an) 3. Jlexipn 2
MeToap! MaTEeMaTHIeCKOTO MOICITHUPOBAHUS TIpaKTuyecKue sansrus 4
COTIPOTHBIICHUS, TETIOOOMEHA 1 HAIIPSKEHHO- PI1,PL2, JlaGopatopHbie 3aHsTHA 8
Je(OPMHUPYEMOTO COCTOSHUS TPYOOIIPOBOJOB U P14
MIPOLIECCOB UX aBapUUHOTO pa3pyLICHUs CamocrosiTenbHas paboTa 6
Paznen (MoayJin) 4. Jlexuuu 2
Maremartnueckue METOBI Hu MOJEIIHN [TpakTuyecKue 3aHsTHs 4
THUIPOTa30AMHAMUKH, TEIUIOOOMEHA B TEXHOJOTHIX JlaGoparopHbie 3aHsTUS 4
CHW)KEHMS 3aTpaT Ha TPAaHCHOPT ra3oB M kuakocred, | PH1, PI2,
MOBBIIICHUS s dexkTuBHOCTH HI'O. P/13 P14
Juddepennnanbaple  MOJEIH NPOLECCOB IepeHoca CamocrosTenbHas paboTa 6
UMITyJbCa, TEIUIa ¥ Macchl.

Jlexmn 1
Pazpen (moayas) 5. [IpakTHdeckue 3aHATHS 2
Ananus MpUYUH u MEXaHHU3MOB MOJECJIMPOBAHUA Pﬂl , PI[Z, .Ha60paTOpHLIC SAHSTHS 4
BOCILTAMEHEHWA U TOPEHHA METaHO-POPAHO-BOA0POJIO- PII3
BO3AYIIHON cMecu

CamocrosiTenbHas padoTa 6
Pazpea (moayis) 6. P14 CamocrosiTenpHas paboTa 30
IMoxaroroBka mpoOIEMHOTO MOKIIAa

Coz[epxcaHHe pa3aciioB AMCHUIIIINHBI

Pazjnen (Moayanb) 1.

MaremaTu4eckne MOAeIH peajbHbIX sABJeHui. IIpuHuMNIbI ocTpoeHust GU3NYECKUX H

MaTeMaTH4YeCKHUX MO/ieJIei.

Teopernueckne Mozenu, cxemMaTu3alusl U IOCTAaHOBKA 3aJ]1a4, SKCIIEPUMEHTAIbHBIE METOJIbI
uccienoBaHuil. MaremMaTuueckoe MOAEIMPOBAHNE Ha OCHOBE ()yHITaMEHTAJIbHBIX 3aKOHOB IIPUPO/IBI.

TeMbl JeKIUHA:
K1 MareMaTtnueckoe MOAEIUPOBAHUE JIOKAIBHBIX U MHTEIPAIBHBIX [TapaMETPOB
OTKPBITBIX TEPMOJUHAMHUYECKUX cucTeM B 3anadax HI'O, mpupone u TexHuke.
YpaBHeHU MaTeMaTH4ECKON ¢buzuku B UCCIIEIOBAHUY
TUAPOra3oAMHAMUYECKUX W TEIUIOBBIX  IIPOLECCOB,  KIMMATHYECKUX
XapaKTEPUCTHUK U ITapaMEeTPOB COCTaBA IPYHTOB.

Tembl IPaKTHYECKUX 3AHATHI:
1. XKectkue u MArkue MmartemaTuueckue Mojaenu. KadecTBEHHbIE METOAbl HCCIEIOBaHUS
muddepeHIMaIbHbIX ypaBHEHUH. MaTeMaTnueckue MOAETH TPYAHO(POpMAIN3yeMbIX 0OBEKTOB.
2. Anrebpanueckue U nud@epeHnaNbHble, HHTErpalbHble U (DYHKIIMOHAIBHBIE YpaBHEHUS B
KOMILIEKCHOM (DPU3UKO-MaTEMAaTHYECKOM MOIETHPOBAHUU.

Ha3panus 1abopaTtopHbIx padoT:
1. HccenenoBanue SBOMIONHMM CTPYKTYPhl BHYTPEHHUX BSI3KMX IIOTOKOB Ha JIMCTAJIBHBIX
y4JacTKax U MPOKCUMAJIbHBIX 00JIaCTAX KaHAJIOB C IPOU3BOJIbHOM TpaHUIeil HOBEPXHOCTH CTEHKH.



Pa3nen (MoayJib) 2.

MeTtoabl MaTeMaTH4eCKOI0 MOJeJMPOBAHMSA IPOLECCOB TPAHCHOPTA MPHPOIHOIO

coipbs. Cnoco0bl JAUCKpeTH3AlUA ONpeAesIiOINX YPABHEHMH MaTeMaTH4YeCKHX

Mo/iesieid M KPpaeBbIX YCJIOBHIA.

Onpenendoniye ypaBHEHUS K ONUCAHUIO TUAPOTra3oJMHAMUKU W TEIUIOMAcCONEpPeHoca.
DneMeHTHl Teopuu noaodus. bezpazmepnast popma ypaBHEHUH B ONMHMCAHUIO OCHOBHBIX PEKUMOB
TEYEHUs1 U Teriomacconepenoca. IlocTaHOBKM 3ajad K HCCICAOBAHUIO COMPOTUBIICHUS H
TEII000MeHa B TOMOTE€HHBIX U T€TEPOTreHHBIX cMecsiX. MeTo 1bl BepuHUKaIy aIrOpuTMa U MoJ1ejIei
TEYCHUS U TersioMmacconepeHoca. CpaBHUTENBHBIA aHAIW3 MOJENEH W TMaKeTOB MHOTOOJOYHBIX
BBIYHCIUTENbHBIX TEXHOJIIOTUNA IPU TEYCHUU CIOKHBIX CpPE.

TeMBI JeKIM:

JIK2 | CnenpanpHble 3a/ladyd TEOPHH COMPOTUBIICHUS W TEIUIONEpENayu, JUHEHHON u
HEJIMHEWHON MEXaHWKH CIUIONIHBIX CPEeJl, YIPYTOCTH U TYpOYJIEHTHOCTH.

JIK3 Oco0EHHOCTH MOJICTTMPOBAHUS M PacueTa CIIOKHBIX CABUTOBBIX cpell. CrienraibHbIe
crocoObl  (pa30BOr0, TEPMHUYECKOTO pa3JeICHUs. TEXHOJIOTHH MOJCIHPOBAHUS
TEUEHUN M TerioMacconepeHoca. 3ajgaun l['epua o cxatum ynpyrux Tell,
TEIJI000MEHE U COMPOTUBIICHUH B BSI3KMX Cpeax.

TeMbl NpaKTHYECKUX 3aHATHIA:
3. Tero-, TMAPO-, U Ta30IMHAMUYECKUE MOJIENIN CIUIOLIHBIX Cpejl. 3aKOHOMEPHOCTU Pa3BUTHS
cpel MO MPOCTPAHCTBY M BPEMEHH B YCJIOBHUSX HEM30TEPMUYHOCTH M MHOTOMACIITAOHOCTH
MPOIECCOB MEPEHOCA.
4, Teyenne B KaHalaX W CKBAKMHAX, COIPSDKEHHBIE 3aJaud TEIUIO- W MaccooOMeHa.
MopaenupoBaHU€ CTallMOHAPHBIX W HECTAIMOHAPHBIX, HU30TEPMUUYECKUX M HEHU30TECPMHUUYECKOE
BHYTPEHHHUX M BHEIIHUX T€YEHHUM.

Ha3zBanus ja6opaTopHbIX padoT:
2.  HccnenoBaHue akCHaIbHOTO TEUEHHMsS] HEC)KMMAeMOM BS3KOM Cpeibl € HKCLEHTPUYHO
PAacCHOJI0KEHHBIM SIPOM.
3. TeueHue B KOJBIEBOM 3a30pe NpU IMOCTYNATEIbHOM JABMKEHMM BHYTPEHHEro sjpa
(uunuHApa).
4.  JlamMuHapHOE TeYEHHE B Y3KOH ILEIH.

Paznen (Moayain) 3.

Metoabl MaTeMaTH4eCKOr0 MOJEJMPOBAHMS  CONPOTHUBJICHUSl, TeIIO00OMeHA W
HANIPSZKEHHO-Ae(popMUPYEeMOro COCTOSIHMS TPYOONPOBOAOB M NPOLECCOB HMX ABAPHHHOIO
pa3pylueHus.

TennooOMeH M compoTuBieHHE B TpyOax MpH MEpeMEHHBIX (PU3MUECKHX CBOWCTBaX M
IPaHUYHBIX YCIOBUSX 1-TO poJa B TEPMUYECKOM HAdyaJbHOM YdacTke. TeriooOMeH mnpu
IIPOU3BOJIBHOM TEIUIOBOM IIOTOKE Ha CTEHKe KaHaina. Meron cynepnosuuuu. Bimsnue
MEPEMEHHOCTH (PU3MUECKUX CBOMCTB HAa TPEHUE U TEIJIO0OMEH MpY FPAaHUYHBIX YCIOBUSAX 2-T0 poja.
MogenupoBaHie Harpy3ok Ha TpyOONpoBOA B YCIOBHUSAX CTAllMOHAPHOTO W HECTAIlMOHAPHOIO
JAMUHApPHOTO U TypOyJIeHTHOr o IBMXKeHHs cMeceil. [Ipouienypa auckpeTnzanuu ypaBHeHUH. AHAIU3
JieTanel mpoIeccoB MPH MPOCTPAHCTBEHHOM JeOopMaliuu Cpe/ibl.

TeMbl JIeKLUM:

JIK4 | 3apaua-I'pernia-Hyccenbra B MOJAEIUPOBAaHUM TETIOBBIX PEXHMOB IJii BHYTPEHHHX
CHCTEM M METOJIbI €€ PEIICHUS.

TIK5 MoaenupoBaHue CTPYKTYpPbl ITOTOKOB JUJIi BHYTPEHHUX M BHELIHUX 3a/1a4 MEXAHUKU
crtoniHbIX cpen. Henmunentnoctu 1-3 pona B kpaeBbixX 3amadax. CrieluaabHbIe METOIbI




‘ ‘ HCCIICAOBAHUS COMPSXKCHHBIX MMPOUECCOB B TCPMOJAMHAMUYCCKHUX CUCTEMAX.

TeMbl NpaKTHYECKUX 3aHATHIA:

6. TeroruapoauHaMuYecKoe oA00Me M METOJT aHaIu3a pa3MepHocTelt B 3amadax HI'O.

7. JlaMuHapHOE M30TEPMHYECKOE TCUCHHE BO BHYTPCHHHUX CHCTEMaX, TpyOONpoBOaax, KaHalaxX B
YCIOBUAX TEIUIOU3OJSIUM U TMPU HAIMYUM TMOCTOSSHHOTO TEIUIOBOTO TOTOKa K CTEHKax.
ACHMITOTHYECKOE pEIICHHEe sl MajblX paccTossHUK. Pacuer mpodwiielt mons CKOpocTd Hu
TEeMIIepaTypbl MPU YCTAHOBHUBIIEMCS TYpOYJEHTHOM TEUEHHHM B TPYOONpPOBOJaX C HACAIBHO
rIagkoi creHko. CMelIeHne IBYX IMMOTOKOB HJICATbHBIX T'a30B B TPYOOIIPOBOJIC B YCIOBUSX
CTAIlMOHAPHOTO TypOYJEHTHOIO JBM)KEHHS. PacrpeseneHine KOHIIEHTpaluid B TBEPIbIX CTCHKAX U
B JIJAMHMHAPHOM MOTOKe. POPMYITUPOBKH perieHuid JudGy3HOHHBIX 3a1a4.

Ha3zBanus 1adbopaTopHbIX
5. TaHreHuMaabHOE TEUEHUE HEHBIOTOHOBCKOM JKMIKOCTH B KOJIBLIEBOM KaHaJIE.
6. PaguanbHoe TeueHUEe MEXAY KOAKCUAIbHBIMU LIWJIMHIPAMH.
7. BpluncieHue notepp Ha TPEHHE B KaHalaxX C KPUBOJIMHEWHOM CTEHKOH NMpH H30TEPMHUECKOM
TEUYEHUH KUAKOCTH yepe3 auadparmy. HeHbIOTOHOBCKHE Cpeibl.
8. OIHOBpPEMEHHBIN TEIIO0 — M MaccoOOMeH. 3ajaya O CMEIICHHWHU KUIKOCTeH B paMKax MeToJa
aHaJIM3a pa3MEPHOCTEN K ONPENEICHUI0 BPEMEHHU CMELICHHUS.

Paznen (Moayanb) 4.

MaremaTu4ecKue MeTOAbl M MOJEJH IMAPOra30IMHAMHMKH, TEIJI000MEHA B TEXHOJIOTHAX

CHHMIKEHHMS 3aTPaT HA TPAHCIOPT ra3oB M skuaAkocrei. JluddepeHunanbHbie MOJeIH

MPOLECCOB NIEPEHOCAa HMITYJIbCA, TeIJIA H MACCHI.

OU3NKO-MaTEeMaTUYECKUE OCHOBBI  MOJENMpOBaHHUS TypOyjaeHTHocTu. KauecTBeHHbIE
IIPEJICTABICHNS O Pa3BUBAIOIIMXCSA TEYEHUAX cMecel. /lmHaMuKa BUXPEBBIX IIOTOKOB. Y paBHEHUS
Peitnonpca. MacmtaOpl ABrKeHHs. TEXHOJIIOTUYECKUN pacueT TeYeHUH PEOOrMYECKH CIIOKHBIX
YIJI€BOJIOPOAHBIX CPEJ] B YCIOBUAX YCTOMYHUBOIO U IIEPEXOJHOTO pexxuMoB. [Iponienypa BerarcieHus
najaHusg nojgHoro Hamopa. [locTpoeHme anroputma ONpeneNeHUs IO JABJICHUS B
PELUPKYISLMOHHBIX BHYTpeHHUX noTokax. Merox JI.M. CumyHnu

TeMbl JeKIMM:
JIK6 | dynnaMeHTaNbHbIE MOJTO0XKEHHUS CTATUCTUYECKON Teopun TypOyaeHTHOCTH. [Toaxons! u
METO/Ibl UCCIICIOBAHMS YCTOMYMBBIX U HEYCTOMUMBBIX IIpolieccoB B 3ajadax HI'O.
Mopenu 1 METOAbI UCCIIEI0OBAHUS BHYTPEHHUX IIOTOKOB YIVIEBOAOPOIHBIX CPE B TIOJISX
JIEWCTBUS MACCOBBIX CHII.

JIK7

Tembl NIpaKTHYECKUX 3aHATHI:
8. CompoTHBIICHHE H TETUIOMacCOOOMEH, COMPOBOXKIAIONIUICS TOMOTCHHOW WM TE€TepPOTreHHOU
XUMHUYECKON PEaKLUEH.
9. MHoTOKOMITOHEHTHBIE cucTeMbl. Tepmoanddysus. baponuddysus. Aunonnddysus.
Teopus norpannynoro cnos. [IpuGnmxennple MeTobl. TOYHBIE peIIeHUs A OJJHOBPEMEHHOTO
IIepeHoca TeIJIa, MacChl U UMITYJIbCA.
10. CoBpemeHHbIe METO/IBI pacueTa TYpOyJISHTHOTO TEUEHUS ITPH I'PaHUYHBIX yCIoBUsAX 1 1 2 pona
JUTSl TETUIOBBIX IPOLECCOB.

Ha3panus 1abopaTtopHbIX padoT:
9. 3akoHOMEpHOCTH pactpenencHus Tuh(y3nOHHOTO MO BEHIECTBA, HCUS3aI0IIEro U3 00beMa B
pe3yabTaTe XUMHUYECKOH peakiuy MpH JaMUHAPHOM WJIM TypOYJIEHTHOM TEUEHHM BO BHYTPEHHHUX
CUCTeMax. YCTaHOBUTbH pa3IMuus MEXAY IpoleccaMH TeIlo- U MaccolepeHoca MpU MUTPALUU
cMmecelt B TpyOax, CKBaKMHAX U OTJIOKEHUH YB B 3aMKHYTBIX 00J1aCTsIX.
10. YcmoBust 0THOBPEMEHHOTO IEPEHOCA TETIIA, MACChl M KOJIMYECTBA ABMKEHHS B TOMOTEHHBIX Y B
CMECSIX: METOJl aHAJIOTMH U ero 3HaYeHHe B POTHO3€ SBJICHUN MHTEHCU(PUKALIUU TIEPEHOCOB



11. MccnenoBanue MpoIECCOB MEpPEeHOCa METOJAaMH TEOPHUHU MOA00MS U aHaIM3a Pa3MEpPHOCTEH B
HCCJIEIOBAHMSIX HEU30TEPMUYECKUX TEYCHUM TOMOT€HHBIX BS3KHUX Cpell B KaHaJIaX.

12. DddexTs BTOpOro mopsjaka B mpoleccax MepeHoca Hpu TedeHun cmeceld. ComocTaBiieHHE
3¢ EeKTOB: BIMSIHUS MAacCONEPEHOCA HA OJHOBPEMEHHBINH TEMJIONEPEHOC M TEIUIONEpPeHoca — Ha
COITYTCTBYIOIIMI €MY MaccOlepeHOC NpHU JIBHKEHUU YB cpen B y3KHUX IMPUCTEHOYHBIX O0JIACTAX

TpYyO.

Paznen (Mogyasb) 5.

AHaJM3 NPUYUH M MEXAaHM3MOB MOJEJIHPOBAHUS BOCILIAMECHECHHS M IOPEHHUS] METaHO-
NPOPaHO-BOAOPOA0-BO31YLIHON CMECH.

OOue 3aMedaHus 1Mo (GpU3MYECKOMY U MAaTEMaTHYECKOMY MOJICIMPOBAHUIO pearupyroLiux
cMeced. Monenu XMMUYECKUX peakuuii. TeXHOIOTUs YUCIEHHOTO AJITOPUTMA pacdyeTa XUMUYECKH
pearupymoImei cMecu. AHaJIUu3 METOJ0B MOJEIUPOBAHUS TOPEHUS IIPONAaHO-BOAOPOI0-BO3yIIHOM
cMmecu. MaTepnperanys v BU3yanu3anus pe3yibTaTOB pacyeTa CIOKHBIX IIOTOKOB.

TeMBI JeKIMIi:
JIK8 | Hderanu moctpoeHus (U3MKO-MaTEMAaTHYECKUX MOJeNIed XMUMHUYECKU pearupyroninx
cpen.
OCHOBHBIEC 4YHCIIEHHBIE METOJBI B HcclieqoBanuu 3amad HI'O. Pexomenpanuuy Imo
KOHTPOJIIO, YIIPABJICHHUIO AJITOPUTMOM, OOpaOOTKE W HMHTEPIPETAIUH PE3yIbTaTOB
HCCIICAOBAaHUS.

TeMbl NpaKTUYECKUX 3aHATHIA:
11. YucneHnHble METOIBI PELICHUS KpaeBbIX 3a7a4. PasHocTHBIE ypaBHeHUS. Monudukamms metoaa
MPOTOHKU. Pelienne conpsiKeHHbIX 3a/1a4 TUAPOIMHAMUKY U TEIJIOMACCOIEPEHOCA.
12. TexHONOTHS YHUCICHHOTO aHalu3a THUIPOJUHAMHKMA M TEIUIOOOMEHa B TpyOOmpoBoaax
MIEPEMEHHOTO MOMEPEYHOI0 CEUCHHUS.
13. TlocTaHOBKM M aJITOPUTMBI PEIICHUS 3a7a4 THAPOAMHAMUKH M TEIJIOMaccollepeHoca MpH
TypOYJICHTHOM T€UEHUHU C IPUMEHEHUEM MOJIeNIel TYpOYJIEHTHOCTH BTOPOTO MOPSIIKA.
14. MeTopl MOETMPOBaHUS Ta30BOM OMACHOCTH. BocmiiaMeHeHre CMECH U TETIIOBOE TOpakeHHUE.
15. Kpatkuii aHajan3 METOJUK pacueTa JOKAIbHBIX M MHTETPAJIbHBIX MapaMeTPOB MPH CIOKHOM
TEUEHHUU CMECEil.

Ha3panus 1a0opaTopHbIX padoT:
13. MccnenoBanue CTPYKTYpBI TeTepoa3HbIX cpell B HEPTAHBIX CKBOXHHAX M MPUTTOBEPXHOCTHBIX
iactax. [locTpoeHne kapThl peXKMMOB T€UEHHI TOTOKOB.
14. Jleranu GpuibTpaliMOHHBIX CBOOOJHOKOHBEKTHBHBIX T€UEHUH (DIIIOMIOB B IPOHUIIAEMBIX 30HAX.
BricTponpoTekaromue siBIeHus..
15. Tlpouecchl CMENMIaHHOTO TEMJIOMACCONEPEeHoca B 3aMKHYTBIX OOJACTAX U TIyOMHHBIX 30HAX.
Omnpenenenne 30H OCHOBHOTO CONPOTUBIIEHUS TEIUIO- U MAacCOIEPEHOCY.
16. IIpomeccsl B MPUCKBaXEHHBIX 30HaX. MoennpoBanue IByX(a3HbIX cpell yepe3 pacCMOTpEHHE
COBMECTHOTO JIBIXKEHMA U jaedopmupoBaHus obOeux (a3 ¢ ydyeToM MEXaHMYECKHX U
TEPMOJUHAMHUYECKHUX APPEKTOB, BOSHUKAIOUINX U3-3a HECOBMA/IEHUs CKOpOCTeH (as.

Pa3nen (MoayJib) 6.
IMoaroroBka npo06J1eMHOI0 J0KJIa1a

5. OpraHu3anms caMmoCTosITeJIbHOW padoThl cTyaeHTOB. CaMocTosiTe/IbHAsA PadoTa CTYAeHTOB
NPHU U3yYeHUH TUCHMILVIMHBI (MOYJIfAA) MPeIyCMOTPEeHA B CJIeAy0IuX Bujaax u ¢popmax:

— Komnaexchnas paboma ¢ IeKIMOHHBIM MaTEPHAIOM, a TAKXKE TIOUCK M 0030p JINTEPATYPHI,
IMPUBJICYCHUE OJICKTPOHHBIX HCTOYHHUKOB I/IH(l)OpMaHI/II/I 0 HWHAUWBHUAYAJIBHO SaHaHHOﬁ
mpo0ieMe Kypcea;
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H3yuenue mem, BBIHECCHHBIX Ha CAMOCTOATENBHYIO TPOPadOTKY;
[Touck, aHanu3, CTPYKTypUpPOBAaHHME M TMpe3eHTauuss HMHPOPMAIMH 10 MPOOIEMHOMY
HaIpPaBIICHUIO;
Kpumuueckuii ananu3 HaydHbIX MyOIUKAIMI 1O 3apaHee ONpeeIeHHON IpenojaBareieM
TEeMe UCCieI0BaHus U MoaenupoBanus 3ajiad HI'O;
Boinecenue na ooécyncoenue u 3awjumy aBTOPCKOro MaTepuana TEMbl MCCIEIOBAaHUS Ha
cnenmanusupoBanuoM cemuHape MHOJI  “HedrerazoBass ruagporazoguHamMuka W
teriomacconepesoc” (OHJ[ MIII HUW TIIY) ¢ uenpio mocienyromero IMNpeacTaBiIeHUs
paboThI Ha TUIOMIAIKAX OTEYECTBEHHBIX U 3apyO0eKHBIX KOH(EPEHIINI U CUMIIO3MYMOB.
[ToaroroBka K OICHUBAIOIIMM MEPONPUATHSIM (B pamMKax TEKYLIEro KOHTPOJS UTOTOB
CaMOCTOSITENIbHONW pabOTHl BBICTYNAIOT 4 excemecaAuHbIX KOIOKEUymMa, OTIPEeIIONuX
TOTOBHOCTb CTY/ICHTA 10 TEOPETUICCKUM U TPAKTHISCKUM BOIPOCAM THCIIUTUIHHBI).
Iloozomoexka npoonemnozo ooknaoa
[Tpu camocTosATENbHOM paboTe CTyNeHTa U HEMOCPEACTBEHHBIX KOHCYIbTAUN C HAYYHBIM
pykoBoauTeneM (mpemojaBareieM, OOecledyHBaIOMM O0y4YeHHe [0 AHCIMILIHHE)
BbIpaOaThIBaeTCA IUIaH pabOTHl MO TeMe MPOOJEMHOTO JOKJIaaa C JeTaju3alueil Kpyra
npo0iieM, MPeACTaBIAIOUMX (yHIAMEHTAIbHOE, HAyYHOE W MPUKIAJHOE 3HAYCHHE s
HAyKM W TEXHUKM TNPUMEHUTEIHLHO K 3ajadaM MaTeMaTH4ecKo (U3HKU U
mubdepeHIMaNbHBIM ~ YPaBHEHHUSIM B YAacTHBIX MPOM3BOJIHBIX  BBICIIETO  TOPSIIKA.
AKTYaJbHOCTh U TUCCEPTAOMIBHOCTh MaTepUaa HIUTIOCTPUPYIOT CIESIYIOIINE MPEI0KEHUS
TEM HCCIIeZIOBAHU.

Tembl 10KIa1a:
MonenupoBaHue IBHKEHUS TSHKEIOTO ra3a B IPU3EMHOM CJIO€ aTMOC(EpHI.
MaremaTnueckoe MOJEIMPOBAHUE HECTALMOHAPHBIX Ta30’KUIKOCHBIX IOTOKOB: MOJIENb
ra3onposiBICHUS IPU OYPEHUU CKBAYKUH.
MopnenupoBanue  mpouecca  Cernapaiuu: MOBBILIEHUE  CTENEHM  U3BIEYEHHUS
KOHJIeHcUpyomuxcs Y B u3 HedgtsHoro rasa.
[Tpouecchl GpuibTpanyy KUIKOCTEN C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHI Ha OCHOBE
CBOMCTB MEXaHUYECKON “‘CTOSIYEN BOJIHBI .
CoBpeMeHHOE COCTOSIHUE MPOOJEM U METOAOB aKyCTHUYECKOTO BO3JIEHCTBUS HA IPOLECCHI
J0OBIYM TPAHCIIOPTA HEPTH.
BnusiHue >71€KTpOMAarHUTHOIO MOJS HAa THAPOJMHAMHUKY U TEIUIOMAacCOONEpeHOC IMpu
TEYEHHH cMeceil B TpyOax.
MonenupoBaHue NpoIeccoB NPUTOKa (0N K TOPU30HTAIBHOM CKBaKHHE.
3aKOHOMEPHOCTH TMAPOJMHAMUKH M TEIJIOMACCONEPEHOCca MPU MCCIEAOBAHUN TPOLIECCOB
TEUEHUS B MPUPOJIC U TEXHUKE.
MonenupoBanue mpoiiecca (QUIBTPAlMM C y4ETOM HEIMHEWHOTO 3aKoHa (puibTpamuu B
HU3KOIIPOHUIIAEMBIX KOJIJIEKTOPaX.

10. HpI/IMeHeHI/IC TCOpHUn HO,Z[O6I/IH B UCCIICAOBAHUAX MPOLECCa CCIlapallun (1)8.3 npu FaSI/Iq)I/IKaI_[I/II/I

CKHIKCHHOT'O ITPUPOAHOI0 ra3a.

11. HccnenoBaHne KOMILIEKCHBIX BI/I6pOEle0TI/ILICCKI/IX U TUAPOAUHAMHUYCCKUX TIPOLECCOB B

MPSIMOJIMHEITHOM M HEOJTHOPOJHOM TPYOOIPOBOJIE B YCIOBUSX €r0 CUILHOTO BO30YKJIEHUS
MyJbCALUSAMU TEUYECHUS BA3KOM KUIKOCTH.

12. VccnenoBanne THIPOJUHAMHUKHA M TEIUIOMAacCOOOMEHAa B YCJIOBHSX YCTAaHOBHWBIIHXCS

PEKUMOB TeueHHsI He(TEPOYKTOB B TPYOOIIPOBOIAX.

13. MonenupoBaHue yCIOBHHA THAPOAMHAMHYECKOW YCTOWYMBOCTH (HEYCTOHYMBOCTH) TCUCHUS

BCJIEJICTBHE CTPYKTYPHOIH HECTaOMIBHOCTU Ta30’KUKOCTHBIX CMECe B TOPU30HTAIBHBIX U
BEPTUKAIBHBIX TPYOOIPOBOAX.

14. FI/IIlpO,Z[I/IHaMI/IKa U TEeII000MeH Ipru TCUCHUH BBICOKOBA3ZKUX YIJICBOAOPOJHBIX CPEA B

TPY6OHPOB0}13X C HepeMeHHOﬁ M0 AJIMHE IUIOAABIO IMOICPEYHOro CCYCHHA B YCIOBUAX
Hy'CKa/OCTaHOBa OHEPTCTUYCCKOTO 060pyI[OBaHI/IH.

15. ccnenoBaHnue MeXaHM3MOB MaccollepeHoca, cemapaluu U (GUIbTpalu B JUCHEPCHBIX



BOIIOHe(bT}IHBIX MOTOKAax B MOJAX MAaCCOBBIX HHCPUHUOHHBIX U S3JICKTPOMAroHuTHBIX CHUJIL.

16. KommiiekcHO€ MOJETUpOBaHUE W HCCIICIOBAHUE PEOJOTHYCCKUX CBOMCTB MHOTO(a3HOU
KUJKOTEKYIICH Cpelibl B 3aMKHYTBIX CUCTEMAX.

17.3aKkOHOMEpHOCTH  TUAPOJWHAMHKH  TNPH  YIOPaBICHUM  TEYEHUEM  JBYX(Da3HBIX
YTJIEBOJIOPOIHBIX Cpe/l B TpyOOIpoOBOAaX.

6. YueOHO-MeTOANYECKOE U HH(POPMAINIMOHHOE 00ecnieYyeHne TUCIUIIUHbI

6.1. YueOHO-MeTOAMYECKOE 00ecieueHue
OcHoBHas1 JiuTEpaTypa:

1.  Kynpsios, Huxonait AnekceeBud. MeTo bl HETMHEHHON MaTeMaTH4eCKOi (pu3uKH : yueOHOe
nocobue / H. A Kynpsimos. — Jlonronpyaasiii: MaTemnekt, 2010. — 364 c.
2. Meroapl maremarnyeckor ¢usuku. CnenuanbHble QYHKIUH. YpaBHEHUS MaTeMaTHUYeCKOU

¢busuku [DnexktpoHHBId pecypc] = Methods of Mathematical Physics. Special Functions.
Equations of Mathematical Physics. Workbook : pabouas terpans / B. I'. barpos [u ap.];
Harnmonanehseiii  uccnegoBarenbckuit Tomckuit monutexuudeckuit yHusepcuteT (TIIY),
Ousuko-texuuaeckuit uHCTUTYT (PTH), Kadenpa Beicimieii MaTeMaTuku U1 MaTeMaTHYECKOU
¢uzukun (BMM®). — 1 komnsrorepusiit daiin (pdf; 1.3 MB). — Tomck: M3a-so TITY, 2012.
— 3arjaBue ¢ TUTYJIbHOIO SKpaHa. — DJIEKTPOHHAs Bepcus nedyaTHou nmyoaukanuu. — Teker
Ha aHrmickoMm s3bike. — Jloctyn m3 kopnopatuBHoi cetu TIIY. — Cxema npocryna:
http://www.lib.tpu.ru/fulltext2/m/2013/m147.pdf — Cucremusie TpeboBanus: Adobe Reader
(mara obpamienns: 25.05.2020 )

3. AbGakymoB, Muxamn BnagumupoBud. JIEKIIUM MO YHCICHHBIM METOJIaM MaTeMaTHYCCKON
¢busuky : yaeOHnoe nocodue / M. B. Abakymos, A. B. I'ynun; MockoBckHil rocyaapCTBEHHBIH
yauBepcuteT uM. M. B. JlomonocoBa (MI'Y), ®@akynbTeT BBIYUCIUTEILHOW MAaTEMAaTUKH U
kubepHeTuku. — Mocksa: Uadpa-M, 2014. — 158 c.

4.  Jlakc, Ilmutep J[lpBua. I'mmepOonmueckue nuddepeHnuanbHble ypaBHEHHS B YaCTHBIX
Mpou3BOHBIX : miep. ¢ anri. / I1. JI. Jlake. — Mocksa; MxeBck: PerymnspHas u xaotudeckas
nuHamuka M31-Bo MkeBCKOTO MHCTHTYTAa KOMITBIOTEPHBIX MccieaoBanuid, 2010. — 296 c.

5. Ceprees, Urops Huxonaesuu. [{uddepennnansueie ypaBHeHUs : yueOHUK Juid By30B / . H.
CepreeB. — Mocksa: Akanemus, 2013. — 287 c.

6. Kanutkun, Hukonait Hukonaesuu. Yucnennsle MeTo bl : yuebHnoe nocodue / H. H. Kanutkus;
mox pen. A. A. Camapckoro. — 2-¢ usg., uctp.. — Cankr-Ilerepoypr: BXB-ITerepOypr, 2014.
— 586 c.

7. MamonoBa, Tatesina Eroposna. Vcnonb3oBaHue ruipoJlMHaMUYECKUX MoOJeNed B 3ajadax

ompezaeneHusi yreuek u3 HedrenpoaykronpoogoB = Using the hydrodynamic models in
problems of leaks definition from oil pipelines [9nexrponssiii pecype] / T. E. Mamonosa //
HedrsaHoe x03511CTBO HAYYHO-TEXHUYECKUH TPOU3BOICTBEHHBIN XypHal: — 2015. — Ne 4., —
[C. 92-95]. — 3arnaBue ¢ skpaHa. — [buOmmorp.: 10 Has3B.]. — JlocTym mo J0roBOpy ¢
OpraHusaluei JepKaTeneM pecypca. Cxema
JOCTYyTIA: http.//earchlve.tpu.ru/handle/11683/56363 (xonTeHT) (mara oopamenus: 25.05.2020)
8. Ilomxompl K MOJENMPOBAHHMIO TUApPOpa3pbiBa IUIaCTa W HANpaBIEHUS HMX pPa3BUTUA =
Approaches to modeling hydraulic fracturing and their development [DnexTponusIii pecypc] /
M. M. Xacanos [u 1p.] // Hedrsinoe X034HCTBO HaAyYHO-TEXHUYECKUNA M POU3BOJICTBEHHBIH
xypHait: — 2017 . — Ne 12 . —[C. 37-41]. ISSN 0028-2448.— 3arnaBue ¢ skpana. — Jloctym
1o JOTOBOPY C OpraHu3auuei-uepkareneM pecypca. — Cxema nocryma: http://oil-
industry.net/Journal/archive_detail.php?ID=11205&art=230931 (kouTent). Cxema AOCTyIa:
https://doi.org/10.24887/0028-2448-2017-12-37-41 (koHTeHT) (1ara obparienus: 25.05.2020)
9. HacubymmH, D. WM. 3akoHOMEpHOCTH THAPOAWHAMUKHA TIPU YIPABICHUW TEUCHHEM
0IHO(A3HBIX YIJIEBOAOPOAHBIX Cpel B TpybompoBojax [DiekTpoHHbIH pecypc] / 3. .
HacuOynnun; nayd. pyk. C. H. XapmamoB // [IpoOnaemMbl T€0OTHH U OCBOSHUS HENP TPYIBI
XXII MexyHapoJHOTO CUMIIO3uyMa UMEHU akajeMuka M. A. YcoBa CTyA€HTOB U MOJIOJIBIX



http://www.lib.tpu.ru/fulltext2/m/2013/m147.pdf
http://earchive.tpu.ru/handle/11683/56363
http://oil-industry.net/Journal/archive_detail.php?ID=11205&art=230931
http://oil-industry.net/Journal/archive_detail.php?ID=11205&art=230931
https://doi.org/10.24887/0028-2448-2017-12-37-41

YUYEHBIX, TocBsANIeHHOro 120-netuto co qus poxxaeHus akagemuka K. M. Catnaesa, 120-netuto
co mus poxaeHus npodeccopa K. B. Pamyruna, Tomck, 8-12 ampens 2019 r.: B 2 T.: /
HaumonaneHblil uccnenoBarebCkuii TOMCKHM MOJUTEXHUYECKUA YHUBEPCUTET, IH)KEHEpHas
IIKOJIa PUPOIHBIX pecypcos; Ii1. pen. A. C. boes; nox pen. E. 1O. [Taceunuk . — 2019. — T.
2. — [C. 593-595]. — 3Barnaswue c skpana. — [bubnuorp.: c. 595 (6 Ha3B.)]. — CB0OOOAHBII
JTOCTYT u3 ceTu Nurtepuer. Cxema
noctyna: http://earchive.tpu.ru/bitstream/11683/56363/1/conference_tpu-2019-

C11 V2 p593-595.pdf (konTenT) (mata obpamenus: 25.05.2020)

10. Kum, B. JI. HccremoBanuss THIpPOAMHAMUKM U TEIUIOMAacCOOOMEHa B  YCIOBHUSX
YCTAaHOBUBILIUXCSI PEXKUMOB TEUYEHUS HE(TENpOAYKTOB B TPYyOOINpoBoAax [DIEKTPOHHBIH
pecypc] / B. . Kum, M. C. Mukonenko; Hayd. pyk. C. H. Xapmamos // IIpobiemsl Teooruu u
ocBoeHus Henp Tpyabl XXII MexayHnapoaHoro cumno3nyma uMeHH akagemuka M. A. Ycoa
CTYJICHTOB ¥ MOJIOJIBIX YUYEHBIX, IOCBAIIEHHOT0 155-11eTuio co nHs poxaeHus akajgemuka B.A.
OO6pyueBa, 135-meturo co aHS poxAcHUS akageMuka M.A. YcoBa, ocHoBarenelr Cubupckoi
TOPHO-TEOJIOrMYECKON MIKOJIBL, U 1 10-11eTHIO IepBOTo BhIITycKa TOPHBIX HHXEHEpoB B Cubupw,
Tomck, 2-7 ampens 2018 r.. B 2 1: / HanwoHanpHBIH HCCIIeOBATEIbCKHA TOMCKHIA
MOJIMTEXHUYECKUI YHUBEpCUTET, IH)XKeHepHas IIK0JIa TPUPOIHBIX pecypcos; moj ped. A. C.
boeBa. — 2018. — T. 2 . — [C. 684-685]. — 3arnaBue ¢ 3kpana. — [bubmauorp.: c. 685 (5
Ha3B.)]. — CB0OOIHBIM J0CTyI u3 ceTH WuTepHer. Cxema
nocryma: http://earchive.tpu.ru/bitstream/11683/51194/1/conference tpu-2018-

C11 V2 p684-685.pdf (kontenT) (mata oopamenus: 25.05.2020 )

JonostHUTe/ILHAS JIUTEpPaTypa:

1. bByaymee mnpuxiagHod mareMaTHkH. Jlekumu s Mosionblx ucciepoBateneil. Iloucku u
oTkpeITus / Poccmiickas akanemus Hayk (PAH), Unctutyt npuknanHoii MatemMaTuku uM. M.
B. Kennprma (UTIM) ; o pen. I'. I'. Manunenkoro. — Mocksa: URSS, 2009. — 640 c.:

2.  Amnmes, Amu BeilicoBnu. MaremaTudeckoe mojaenupoBanue B Texauke / A. B. Ammes, O. B.
MumenkoBa. — MxeBck; MockBa: MHCTUTYT KOMIIBIOTEPHBIX UCClIeoBaHui, 2012. — 476 c.

3.  LIBerkoB, ®enop ®enoroBuu. TemmomaccooOMen: yaeOHuK i By3os/ @. @. [[Berkos, b. A.
I'puropses : yueOHUK 1 By30B / @. ®. I[BeTkoB, b. A. I'puropseB. — Mocksa: 13a-80 MOU,
2011. — 559 c.

4.  Panun, Bmagumup IlaBnoBuu. MeToJ KOHEYHBIX 3JE€MEHTOB B JUHAMUYECKHMX 3ajJadax
CONpOTHBIIEHUSI MaTepuaios: [yueOHoe mocobue] / B. II. Panun, FO. H. Camorun, B. II.
Yupkos. — Mocksa: ®usmaraut, 2013. — 313 c.

5.  Ilstauukwuii, Jlee Huxomaeuu. Ilpupona typOyneHTHOCTH M oOpatHas 3amada / JI. H.
[Iatanukuii. — Mocksa: JJEHAH/I, 2014. — 187 c.

6.2. Uu¢opMalinoHHOE M IPOrpaMMHoe o0ecrevyeHne

Internet-pecypcsl (0Opa3oBatesibHbIe U OMOIMOTEUHbIE PECYPCHI):

1. TlonHoTekcTOBBIC U pedepaTuBHBIC 0a3bl TaHHBIX . Pexxum moctyma: https://www.lib.tpu.ru.
Hoctyn u3 kopnoparusHou cetu TIIY.

2.  Hayunas snektponnas oubnmoteka. Pexxum gocryma: http://elibrary.ru.

Jlunien3noHHOE TIporpaMMHOe obecrieuenure (B cooTBeTcTBUM ¢ [lepeuHeM JIMIIEH3MOHHOTO
nporpaMmMHoro odecneyenus TIIY):

Zoom Zoom; 7-Zip; Adobe Acrobat Reader DC; Cisco Webex Meetings; Google Chrome; Microsoft Office
2013 Standard Russian Academic; Mozilla Firefox ESR; WinDjView; Document Foundation LibreOffice

7. Oco0ble TPeOOBaAHNSI K MATEPUATILHO-TEXHUYECKOMY 00ecneYeHU 0 U CIUTIIHHbI

B y‘Ie6HOM mponecce UCIOJIb3YyETCA CICAYIOIICC 060pyI[OBaHI/Ie:


http://earchive.tpu.ru/bitstream/11683/56363/1/conference_tpu-2019-C11_V2_p593-595.pdf
http://earchive.tpu.ru/bitstream/11683/56363/1/conference_tpu-2019-C11_V2_p593-595.pdf
http://earchive.tpu.ru/bitstream/11683/51194/1/conference_tpu-2018-C11_V2_p684-685.pdf
http://earchive.tpu.ru/bitstream/11683/51194/1/conference_tpu-2018-C11_V2_p684-685.pdf
https://www.lib.tpu.ru/

HaumeHoBaHue crieuuanbHbIX MOMELLEHUH

HaumenoBanue obopynosaHus

AynuTopus 1J1sl TpoBeAeHHsl yueOHbIX 3aHATHI Bcex
THIIOB, KyPCOBOIO MPOEKTUPOBAHUS, KOHCYNbTALIMH,
TEKYLUEro KOHTPOJISl U MPOMEKYTOUHOH aTTecTaluu

634034 Tomckas obnacts, r. Tomck, JleHnHa npocnexr,
2, ctpoeH. 5, 305

KomnetoTep - | wt., MyabTHMeIHIHOE
obopyznoBaHue — | wiT.

KommekT yuebHoit mebenu Ha 90
N0CaJOYHbIX MECT

Aynutopust Ui NpoBeleHHUs YUueOHBIX 3aHATHI Bcex
THIIOB, KyPCOBOI'O MPOEKTHPOBAHHS,

KOHCYJIbTallMH, TEeKYLLEro KOHTPOJIs U TPOMEKYTOYHO
arrecrauuu (yueOHas

nabopaTopus)

634034 Tomckast 06aactb, r. ToMck, JleHuHa NpoCHeKT,
2, ctpoeHue 5, 113

JlazepHblil NOMIEPOBCKUIT H3MEPHTEID

ckopoctd mnotoka - 1 wmrT.; CreHn
naboparopubiii  "llorok" - 1 1wT.;
JlaGopatopHblii  creHn "VpaBHeHue

bepuymnu" - 1 wr.; Jocka MoOunbHas
(paun-wapt) - 1 wr.; Kommiekr
yueOHOM mebenn Ha 24 mocagouHbIX
MeCT;

Komnetotep - 1 wr., Tenesuszop — | wr.

Pabouasi mporpamma cocTaBieHa Ha ocHoBe OOIIell XapakTepucTHKH 0Opa3oBaTenbHOM
nporpaMmel 110 Hampasienuio 21.04.01 «HedrerazoBoe neno», mpoduns «Hamexsocts H
6e30macHOCTL 0OBEKTOB TPAHCIOPTA H XPaHEHHs YIiIeBoAopoaoBy» (npuema 2020 r., ounas dopma
o0yd4eHHs).

Pa3zpaboTuuk:
Jlo/kHOCTD IMoarmucek ,~ DdHO
[Ipodeccop, a.¢-M.H., mpodeccop s . C.H. Xapnamosn
OHJI M TTIP HU TITY ( £/

IIporpamma ogo6pena Ha 3acemanuu OTaeneHus! }/e(bTera30Boro Jena (IPOTOKOJI OT «26» HIOHS
2020 r. Ne 25).

H.o. 3aBenyromiero xadeapoil — pyKOBOJUTENb BBITYCKAIOIIETO
OTZEIeHUs He(DTEra3oBoro Jeja Ha npaBax Kadeapsl
I.T.-M.H, Ipodeccop

/N.A. Menpauk/




JIncr m3MeHeHnuii padodeil MporpaMMbl JMCHUIIHHBL:

YueOHblii roj

CopepixaHue /u3MeHeHHE

OO0Cy:K1€eHO HA 3acelaHNN
Ortaenenust Heprera3oporo
nejaa UL ITP HA TITY
(mpoToKO0.T)

2020/2021
y4eOHBII
roj

Ot 00.00.0000 .
Ne
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