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AHHOTANMA

B pamkax paHHOro Kypca O0OCYKAAalOTCS Takue TEMbI, KaK BBEJCHHE B YHUCIEHHOE MOJCITHUPOBAHUE
pearupyroux MOTOKOB, TEPMOUHAMHUYECKAsT MOJIEh ACTOHAIIMOHHOM BOJIHBI, pAaCIpe/IeICHIE TapaMeTPOB B
MPOAYKTaxX JIETOHAIIMH, XAMUYECKas KUHETHKA, MOJIEJIb JIETOHALIMOHHOM BOJIHBI
3enpnoBuva-Helimana-Jlepunra. Llenpio AuCHMIUIMHBL sSBIseTCS (DOPMHUPOBAHHWE Y CTYJACHTOB 3HAHWHA H
MOJTy4eHHUE TMPAKTUYECKUX HAaBBIKOB MAaT€MaTHUYECKOTO MOEIMPOBAHUS C HCIOIb30BAHHEM COBPEMEHHBIX
YUCJICHHBIX METOMIOB TaKOW OOJIACTH MEXaHWKH CIUIONIHBIX Cpel, KaK OBICTPhIC TEUCHUS C XMUMHYESCKUMHU
peakimusamu. K 3amauaM JUCHUIUTMHBI OTHOCSTCS OCBOCHHE CTYJACHTaMU 0a30BbIX 3HAHWK (TIOHSTHH,
KOHIICTIIIMIA, METOJIOB) B OOJIACTH YHCIIEHHOTO MOCIIMPOBAHHUS PEardupyroIiX IOTOKOB, NMPUOOpETCHHE
TEOPETHUECKUX 3HAHUN W MPAKTUYECKUX YMEHUH M HABBIKOB B 00JAaCTH MaTeMaTH4eCcKOTO MOJICIUPOBAHUS,
OKa3aHWe KOHCYJITAIM U MOMOIIH CTYIEHTaM B IPOBEACHUH COOCTBEHHBIX TEOPETUUCCKUX UCCIICIOBAHUIA B
00JIACTH MaTeMaTHYECKOTO MOJICITMPOBAHUSI.

[Tocne ycmenrHoro ocBOGHUS Kypca CTyACHT Oy/leT 3HaTh OCHOBHBIE MOJIEH JJISI MATEMATHIECKOTO OTTMCAHUS
JNETOHAIMOHHBIX BOJIH B raze : TepMOAMHAMH4YecKas MOJAeNb, MoOneib 3enbaoBuda-Helimana-Jlepunra,
MOJIe]Ih, OCHOBAaHHYI0 Ha CHUCTEMY YpaBHEHUH OJiijepa W YpaBHEHUSX KHHETHKA XUMHUYECKUX PEaKIUi,
OCHOBHBIE TIOHATHS U MPUHIIMITB YUCIEHHBIX METOIOB I PEIICHU 3a/1a4 JUHAMUKY ITOTOKOB Pearupyromux
ra3oBeix cpen. OH Takke OymeT yMeTh MOHSTh MOCTaBICHHYIO 3ajady, WCIOJIL30BaTh CBOW 3HAHHS IS
pemeHuss QyHAaMEHTALHBIX W TMPHUKIAIHBIX 33]a4 TEOPUU TEUCHUH C BOJHAMH JICTOHAIMH, OIICHWUBATh
KOPPEKTHOCTh MTOCTAHOBOK 3aj[ad. A TaKX3€ OBJaJiceT HAaBBIKAMHU OCBOCHHS 0ONbIIOro oObeMa nHpopmammm,
CaMOCTOSATENIEHON Pa0OThl ¥ OCBOCHUSI HOBBIX AMCIMWIUIMH, KYJABTYpOW TMOCTAaHOBKH, aHalN3a W PEIICHUS
MaTeMaTUYeCKUX W TPUKIIATHBIX 3a7a4d, TPEOYIOMUX I CBOETO PEIICHUS HCIIOJIb30BAHUS MaTEMaTUYeCKHUX
MIOJTXO/I0OB ¥ METO/IOB PEIIEHUS 3a]]ad MEXaHUKH PEAarnupyroIIuX MOTOKOB.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

(bOpMI/IpOBaHI/Ie Y CTYACHTOB 3HAHUU | MOJIY4YCHHUC TIPAKTHUYCCKUX HABBIKOB MATEMATUYCCKOI'O
MOACIUPOBAHUA C HCIIOJB30BAHHUCM COBPEMCHHBIX YUCJICHHBIX METOAOB TakoW 00JaCTH MEXaHHKHU
CINIOIIHBIX CPEI, KaK 6BICTpBIe TCUCHUA C XUMHUYCCKUMU PCAKIUAMMU.

33]13‘[1/[ JAUCHUIIINHBI

* OCBOEGHHME CTyAE€HTaMH 0a30BBbIX 3HAHUH (ITOHATWUH, KOHLEMLUH, METOJOB) B 00JacTH YHCICHHOTO
MOJEJINPOBaHUsI pearupyroux MOTOKOB;

. NpuoOpeTeHNEe TEOPETHUECKUX 3HAHMH W TPAKTUYECKMX YMEHHH M HaBBIKOB B 00J1acTH
MaTeMaTH4YeCKOro MOIEIUPOBAHUS;

. OKa3aHWE KOHCYJbTAIlMii W TOMOIIM CTYIEHTaM B NPOBEACHHH COOCTBEHHBIX TEOPETUUYCCKUX
WCCIIeZIOBAHMI B 00JIACTH MaTeMaTHUECKOTO MOJICTTMPOBAHUSI.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

YK-1 CriocoGeH ocynecTBIsATh KpUTHIECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TI0/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.2  OcymiecTBisieT TOHUCK BapHaHTOB
MOCTAaBJICHHOM  NpoOJIEMHOW  CHUTyallud  Ha
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

peleHus
OCHOBE

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPHU PEIICHUH HOBBIX 3a]a4, IPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHanbHoN
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Ipeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

[IK-1 CnocoGen craBuTh, hOpMann30BEIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HaTh:
. OCHOBHBIE MOJENIU JJIi MaTeMaTHYeCKOro OIMCaHMsl [ETOHALMOHHBIX BOJIH B Trase —
TEPMOIMHAMHUYECKYI0 MOZAENb, Mojaeib 3enbaoBuua-Heiimana-/lepunra, Monenb, OCHOBaHHYIO Ha
CUCTEMY ypaB-HEHUH Dijiepa U ypaBHEHUSAX KHHETUKU XUMHUYECKUX PeaKlnii;
* OCHOBHBIE MOHATUS W NPUHLUIIBI YUCIECHHBIX METOJOB JUIsl PEIICHMs 3a1ad JUHAMHUKH ITOTOKOB
pearupyommx razoBblx cpell.

YMETb:
* IIOHATH [IOCTABJICHHYIO 33Jauy;
* HCIOJIb30BaTh CBOM 3HAHUS AJIS pelieHrs QyHIaMEeHTAIbHBIX U NPUKJIAIHBIX 33/1a4 TEOPHH TCUCHHUM
C BOJIHAMHU JIETOHALINY;
* OILICHMBATh KOPPEKTHOCTH ITIOCTAHOBOK 3ajad.

BIAJIETh:

* HaBBIKAMH OCBOCHHS OOJIBIIOr0 00beMa I/IH(l)OpMaLII/II/I;

* HaBBbIKAMH CaMOCTOSTEIbHOMN pa6OTLI N OCBOCHUS HOBBIX JUCIUIIINWH,

° KYHBTypOf/'I MNOCTAaHOBKH, aHAJIM3a U PCUICHUA MATCMATUYCCKUX U IMPUKIIAAHBIX 3a1a4, Tpe6yIOH_II/IX
U1 CBOCTO PpPCHICHUSA MCIOJIB30BAHUA MATCMATUYCCKUX IIOAXOAOB M MCTOAOB PCHICHUA 3aaad
MCXAaHUKU pCarupyromux rnmoToKoB.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTh
pabora
1 BBenenne B ymcieHHOE MOACTUPOBAHUE 1 9
pearupyromumx noTokoB
) Tepmogunamuueckas MOJIEJIb 7 9
JETOHALIMOHHOM BOJIHBI
3 Pacnpenenecnue apaMeTpoB B 6 9
[IPOAyKTaxX AETOHALUU
4 Xumuueckas KUHETHKa 7 9
5 Mogens JETOHALIMOHHOU BOJIHBI 3 9
3ensaoBuua-Heiimana-Jlepunra
Mopens  ACTOHALMOHHOW BOJHBI  HA
6 OC-HOBE CHCTEMbI ypaBHEHUU Jilnepa u 6 15
YpaBHEHUI XUMUYECKOH KMHETHKH
Nroro gacos 30 60
[loaroroska k sK3amMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)

1. BBenieHre B UUCIIEHHOE MOJEIIMPOBAaHUE PEArUPYIOIIUX [I0TOKOB



3anauu Teopun ropenus. [lonstus aednarpanuu u aetoHanuu. Victopus uccieaoBaHus 1eTO-HAIINH.
OCHOBHBIE  PE3YIBTATHI SKCIIEPUMEHTAIBHBIX ~ HCCJICAOBAHUA  JE€TOHAIUU. DBoJIIOLUS
MaTeMaTU4ecKuii Mojesel BOJHBI JETOHAIMH. TpyJHOCTH COBPEMEHHOTO MaTreMaTH4YeCKOTro
OITMCaHMs BOJHBI JCTOHAINH.

2. TepMOI[I/IHaMI/I‘-IeCKaH MOACIb ,Z[eTOHaL[I/IOHHOﬁ BOJIHBI

PaspriBHBIE pemieHus ypaBHeHMI ra3oBoi nquHamuku. CootHornenus: Penkuna-Itoronno. YaapHeie
BOJIHBI W KOHTaKTHbIE pa3peiBbl. Anuabara [toronmo. Teopema Ilemmuiena. Ilonsarue
3K30TepMHuUecKoro ckadka. KpuBas [toronmo ¢ yderom temoBbiaeneHus. CBoicTBa KpuUBOH
Ioronno. Hepmocxkaras, mepeckaras W caMOIOJAEPXKMBAaIOLIasi ACTOHALUSA. YCIOBHE OTOOpa
Uenmena-XKyre. Pacuer mnapamerpoB UYenmena-Kyre 3a caMomoaiepUBaIOUIECs BOJHOM
JIETOHALNN.

3. Pacnpe):[eneHI/Ie mapamMeTpoOB B IPOAYKTAX ACTOHAIIUN

Xapakrepuctuieckas popMa cuctema ypaBHeHUH Jitiepa B TepMUHaX SHTPOIUH. [ unepOoInIHOCTD
CHUCTeMbl ypaBHCHHMH ra3oBod nuHamuku. MHBapuantel Pumana. Bomna Pumana kak ocoboe
pElIeHHEe CUCTEMBl ypaBHEHHH Ta30BOM JMHAMHUKH. ABTOMOJEIBHOE pEIICHHE 3aJadd o
pacnpezeneHuu IapaMeTpoB B IIPOAYKTaxX B3phIBa.

4. XuMnyeckas KHHETHKA

OcCHOBHBIC TIOHATUSI XUMHUYECKOW peakiuu. KoHIennuu sJeMEeHTapHON M TI00ambHOW peakivu.
[Tomuerit kuHeTHYecKuit MexaHu3M. llopsaok snementapHoi peaknuu. CrucreMa OOBIKHOBEHHBIX
TuQPepeHIManbHbIX  YPaBHEHHH XUMHUYECKOW KHHETHKHA. 3aKOH CKOPOCTH pEakIMH. 3aKoH
Appennyca. AHamuM3 MeXaHW3Ma peakIMii Ha MOJIEIHPHOM TpHUMEpe W3 JABYX PEaKIUi IMepBOTO
nopsnka. KoHnenmuu KBa3uCTallMOHAPHBIX COCTOSHUIM M YaCTUYHOTO PAaBHOBECHUS NJIS YHPOIICHUS
KHHETHYECKOTro MexaHu3Ma. CrcreMa 0OBIKHOBEHHBIX MU (hepeHITMAIBHBIX YPaBHEHUN XUMHIECKOM
KHHETUKHU KaK MpHUMep JKEeCTKOH cucteMbl. Dopmynsl quddepeHMpoBaHns Ha3a | IS YACICHHOTO
WHTETPUPOBAHUS KECTKUX CHCTEM OOBIKHOBEHHBIX AU(PHEPCHIINATLHBIX YPaBHEHUH.

5. Mogenb neToHarmoHHOH BONMHBI 3enbroBuia-Helimana-Jlepuara

Mogens  3enpaoBuua-Heiimana-/lepuHra  cTalMioHapHOW  OJHOMEPHOW  BOJIHBI  JI€TOHAIWU.
CUH-TYJISIpHOCTD ONpPENEISIoNIe CHCTEMbl YpaBHEHHMH B 3BYKOBOM Touke. llapamerper ¢on
HelimaHa.

6. Mogenp NETOHAIIMOHHOW BOJNIHBI Ha OC-HOBE CHCTEMbl YpaBHEHHH Oiiepa U ypaBHEHUH
XUMHUYECKON KHHETUKH

TpexmepHass cucreMa ypaBHEHHWH Oiiyiepa, JONOJIHEHHAs XHMHUYECKOM KHHETUKoW. Meron
pac-IiemyieHus 1o (QHU3MYECKHMM mpoueccamM. MeTox KOHEYHBIX OOBEMOB IUCKPETHU3ALNH
ompeie-JISIIOUIMA cUcTeMbl ypaBHeHHU. [IpobneMa anmpokcHManuy YUCIEHHOTO TOTOKa. 3ajgaya
Puma-na. Meron T'onyHoBa. IlonsTue «PHMaHOBCKOTO conBepa» Uil MHTETPUPOBAHMS YpaBHEHUH
Oiinepa. Habop TecToB ais npoBepku « PUMaHOBCKHX CONBEPOBY.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VYueOHast ayTuTOpHs, OCHAIIICHHAS! MYJIbTHMEAHAIIPOESKTOPOM 1 DKPAHOM.
6.Ilepeuens pekoMeH1yeMoOii JINTEPATYPbI
OcHoBHas 1uTeparypa
1. JIexiiuu 10 BEIYMCTUTENBHON MareMaTrke [ Texct] : yueb. mocodue mist By30B / U. b. [lerpos, A. W.

Jlo6anoB .— M. : UaTepHet-YH-T UHpopM. Texnonoruit : BUHOM. Jla6. 3nanuii, 2006, 2010, 2013
— 523 c.



JlomonHuTenpHas IUTEparypa
1. CeTouHo - xapaktepucTudeckue uncieHaplie Mmetoasl [ Texct] / K.M.Marometonos, A. C. Xomno/os ;
otB. pen. O. M. benouepkosckuii ; Akaa. Hayk CCCP, Berancnutensnsrii neatp AH CCCP .— M. :
Hayka, 1988 .— 288 c.
2. ®uswuka B3pwiBa [Tekcr] : [yued. mocodue s By3oB] / @. A. baywm, K. I1. CranrokoBuy, b. 1.
[Mextep .— M. : ®uzmarrus, 1959 .— 800 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

baza naHHBIX SKCIEpUMEHTAIBHBIX JIaHHBIX 110 IETOHAIMH B PA3IMYHBIX TOILTHBHO-BO3IYITHBIX
cMme-csix — http://shepherd.caltech.edu/detn_db/html/db.html

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Microsoft Office

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, n3yqarommii Kypc UucieHHOe MOJEIHpPOBaHUE PEarupyloNINX MOTOKOB, TOJIKEH, C OIHOM
CTOPOHBI, OBJIAZICTh OOIIMM IOHSATHHHBIM AammaparoM, a C APYTrOd CTOPOHBI, JOJDKEH HAayYUThCS
IIPUMEHATh TEOPETUYECKUE 3HAaHUS Ha IpakTHke. B pesynprare u3yuyeHus: AMCLUUIUIMHBI CTYAEHT
JOJDKEH 3HAaTh OCHOBHBIE ONPEIENIECHHS, NOHATHS W METOABl MaTeMaTHYeCKOr0 MOJAEIUPOBAHUS
TEUEHUH C XUMHYECKUMH PEaKIHIMHU. YCIENIHOEe OCBOCHHE Kypca TpeOyeT HampsiKeHHOH
CaMOCTOATENBbHOM paboThl CTygeHTa. B mporpamme Kypca NpPUBEIEHO MHUHUMAJBHO HEOOXOAMMOE
BpeMs JUIsL pabOTHI CTYJICHTa HaJl TEMOIA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

* YTEHHE U KOHCIIEKTHPOBAHUE PEKOMEHIOBAaHHON JIUTEPATYPBbI;

*  mpopaboTKy y4yeOHOro marepuana (IO KOHCIIEKTaM JICKLUH, y4eOHOW M Hay4HOH nuTeparype),
[IOATOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJISI CaMOCTOSTEIbHOIO H3yuYeHMs,
J0Ka3aTeNIbCTBO OTAEIBHBIX YTBEPKACHHI, CBOICTB;

* BBINOJIHEHME [IBYX 3aJJaHUIl 110 KypCy;

* TIOATOTOBKY K JIU(PepeHIMPOBAHHOMY 3a4ETYy.

PykoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBbHOM paboTOM CTylIeHTa ocylecTBisercs B Qopme
UHAUBUYaIbHBIX KOHCYJIbTALUM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npo¢ujib NOATOTOBKH: KommproTepHOE MoziennpoBanne (GPU3MIECKUX MPOIECCOB
dusTex-urkona ApokocMuueckux TexHomoruit
kadenpa Qusnueckor MEXaHUKH

Kypc: 1

KBaJU(PUKAHA: MarucTp

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaszpatGoTunk: I1.C. YTkuH, KaHa. ¢u3.-MaT. HAyK, TOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.2  OcymiecTBisieT TOHUCK BapHaHTOB
MOCTAaBJICHHOH  NpoOJIEMHOW  CHUTyalluu Ha
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

pelieHus
OCHOBE

OIIK-3 Cniocoben BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/BI K PEIICHHIO THITOBBIX
Y HOBBIX 337124 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METO/bl TNPHU PEIICHUN HOBBIX 3a]ad, PUMEHSsS 3HAHWUS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajiady, [JIAHHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHuns

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJabTaTax MCCIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUCHUA NUCHUILIAHBI «Yucmennoe MOACIIUPOBAHUC PCATUPYIOIIUX TTOTOKOB» O6y‘{aIOH_II/II\/’IC$I

JOJIKCH:

3HATb:

. OCHOBHBIE MOJENIU JJIi MaTeMaTHYeCKOro OIIMCaHMsl JE€TOHALMOHHBIX BOJIH B Trasze —
TEPMOJIMHAMHUYECKYI0 MOZAENb, Mojaeib 3enbaoBuua-Heiimana-/lepunra, Monenb, OCHOBaHHYIO Ha
CUCTEMY ypaB-HEHUH Dijiepa U ypaBHEHUAX KHHETUKU XUMHUYECKUX Peaklnii;

* OCHOBHBIE MOHATUS W NPUHLUIBI YUCIECHHBIX METOJOB JUIsl PEIICHMs 3a1ad JUHAMHUKH ITOTOKOB

pearupyrommx razoBblx cpell.
YMeThb:
* IIOHATH [IOCTABJICHHYIO 33Jauy;

¢ HCIOJIB30BAaTh CBOU 3HAHUA IJI pCHICHUSA q)YHI[aMeHTaIIBHLIX " NPUKIIaJHBIX 3a4a4 TCOPUU TCUCHUN

C BOJIHAMHM JETOHAINM;

¢ OHICHHBATb KOPPCKTHOCTH MOCTAHOBOK 3a1a4.

BJIaJeTh:

* HaBBIKAMH OCBOCHHS OOJIBIIOr0 00beMa I/IH(l)OpMaLII/II/I;

* HaBBbIKAMH CaMOCTOSTEIbHOMN pa6OTLI N OCBOCHUS HOBBIX JUCIUIIINWH,

° KYHBTypOﬁ NOCTAaHOBKH, aHAJIM3a U PCUICHUA MATCMATUYCCKUX U IMPUKIIAAHBIX 3a1a4, Tpe6YIOH_[I/IX
UL CBOCTO PpPCHICHUSA MCIOJIB30BAHUA MATCMATUYCCKUX IIOAXOAOB M MCTOAOB PCHICHUA 3aaad

MCXAaHUKU pCarupyromux rnmoToKoB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0



3. [lepeyeHb THNMOBBIX KOHTPOJIBHBIX 33/IaHUI, HCIOJIB3yeMbIX /ISl OLleHKU 3HAHUI, yMe-

HUM, HABBIKOB

[IpomexyTouHas arTecTalus Mo JucHUIUIMHE «YHCIeHHOe MO/AeTUPOBAHUE pPearupyrolux
NMOTOKOB» OocyllecTBisieTcsl B opme aud¢epeHIPOBAHHOIO 3a4eTa (3auera ¢ OICHKOM) Ha

OCHOBE YCTHOTO OIIpOca MO OMjIeTaM.

Hep €4C€Hb KOHTPOJ/ILHBIX BOIIPOCOB

1.  Jloka3arb, 4TO B YAapHOI BOJIHE ra3 Helb3s CKaTh OOJbIle, YEM B (7/+1) / ( 7/—1) pas, rae

Yy — IOKa3aTeJib aI[I/Ia6aTBI rasa.

2.  Teopema llemmiieHa ¢ J0Ka3aTEIbCTBOM.
3. Jloka3aTh, YTO CKOPOCTh CKayka JUIi BCEX TOYEK BEpPXHEH BEeTKH KpHBOH [TOroHmo —
CBEPX3BYKOBas, a 111 HUOKHEW BETBU — JI03BYKOBasi OTHOCUTEJIBHO UCXOJHOTO BELECTBA.
4.  Jloka3aTb, 4TO NPH YCIOBHSIX:
1) paBeHcTBa nmoKasatesei aanadaThl pearupyoiell CMECH U MPOAYKTOB TOPCHUS;
2) mpeHeOpEeKUMO MaJIOro JaBjIeHUs nepea GPOHTOM JAETOHAIIMOHHOM BOJIHBI;
3) paBeHCTBa HYJIO CKOPOCTH Ta3a rnepen GpoHTOM BOJIHBI,

CKOpPOCTb CaMOHO,H,Hep)KHBaIOHIGﬁCH HGTOHaHHOHHOﬁ BOJIHBI paBHa.

D=2(7*-1)Q.

re y — nokasaresnb aauadarsl, Q — TemnoBoi 3¢ dexT.

5. JlokazaTp, 4TO cHCTeMa ypaBHEHUI Disiepa ra3oBoil JUHAMUKH (0003HAUEHMs CTaHAAPTHHIE)

op ©

.Y —0,
)

d(pu) o

— ol p)=0,
0S oS

—+u—=0,

ot OX

HUMCECT FI/IHep6OHI/I‘leCKI/Iﬁ THII.
6. HYCTI) BOJIHA JCTOHAIIUU PACIIPOCTPAHACTCA B CAMOIIOAACPIKUBAIOIIEMCS PEIKUME Yenme-

Ha-}Kyre OT 3aKpBLITOTrO KOHIIA TPY6LI. Hepe;[ € (prHTOM 3aaHbl JaBJICHUC pO U TITIOTHOCTDL O,
IMOKOAIIECTOCA (UO :0) pearupyromero ra3a, XapakTepru3yroumerocsa KOHCTaHTOM TEeIIOBBIACIC-

Hus Q. Bynem cuurars, 4To:

1) mnoxka3zarenu aauabaThl PearupyroIIe CMECH U MPOJYKTOB TOPSHUS OJWHAKOBBHI U

paBHBI ¥ ;



2) naBieHue mepea GPOHTOM BOJHBI ICTOHAIIMK MPEHEOPEKMMO MAJIO TI0 CPABHEHUIO

C JTaBJICHUEM 3a (PPOHTOM.

[Tonyunuts 3aBUCUMOCTH p(X,t) , p(X,t) uu (X,t) B IIPOAYKTaX BOJIHBI AETOHALUH.

7. HCHOJ’IB?)YH IMPEAIIOJIOXKECHUEC O KBA3UCTAIUOHAPHOCTHU IO KOMIIOHCHTaAM [H] u [CI] Ha

OCHOBAHHH ITOJIHOI'O ME€XaHHU3Ma

kl

Cl,+M—2Cl+M,
ky

Cl+H, >HCI+H,
ks

H+Cl, >HCI+Cl,

ks
2Cl+M—>Cl, + M,

nomy4uth 3akoH K, ckopoctn obpazosanus HCI B rnobansroit peakimu

Kot
H, —I—C|2 — 2HCI.

8. Hcnons3ys npennonaoxeHue 0 4aCTUYHOM PABHOBECUM IIPUBEICHHBIX HUKE PEaKLUN

kl
H+O,] OH+O,

k,

ks
O+H, OH+H,
k

4

ks
OH+H,0 H,0+H,
K

6

BBIPA3UTh KOHLEHTPALMU IIPOMEKYTOYHBIX KOMIIOHEHTOB [O], [H] u [OH] yepe3 KOHIEHTPa-

MU CTaOMIBHBIX KOMIIOHEHTOB [HZ], [02] u [Hzo].

9. PaccuuTars napamerps! ¢pon Heiimana neToHalMOHHON BOJHBI (IIJIOTHOCTbH, JaBJICHHE U
CKOpOCTb T'a3a) MpH YCIOBUSAX:

1) paBeHcTBa mokKa3atelnei aanadaThl pearupyoiiel CMECH U MPOAYKTOB TOPCHUS;

2) TpeHEeOPEKUMO MAJIOTO JABIICHHS TIepe]l PPOHTOM JIETOHAITUOHHOMN BOJIHBI;

3) paBeHCTBa HYJIIO CKOPOCTH Ta3a repe GPOHTOM BOJIHBIL.

JlaBieHue W MJIOTHOCTH Ta3a nepen (pOHTOM IETOHAI[MOHHOW BOJNIHBI — P, U p,, NOKa3aTelb
aanabatel — y, TerIoBoi apdext — Q.

10. Beinucars Meroa ['vpa (4McTO HESIBHBIN JTMHEHHBIM MHOTOIIATOBBIA METOJT) 3-T'0 MOPSI/I-
Ka anmpoOKCUMAIIUH JIJIs PEIICHHS] OOBIKHOBEHHOTO TU(DPEpEeHIIMATIBHOTO YPaBHEHHS:

du
— = f(t,u).

11.  PaccmarpuBaercst MoaenbHas 3amada Koy a1 HeoqHOPOHOTO YpaBHEHUS MepeHoca:



U, +Au, =u, A=const >0, u(x,0)=u,(x).

OrnucaTh aNTOPUTM YUCIICHHOTO PEIICHUS JaHHOW 33]]a4i C UCTIOJIh30BAHUEM:
1) wmerona paciierieHus o GU3NIECKUM TIpoIIeccam;
2) MeToaa KOHCUHBIX 00bEMOB;
3) sABHO¥ cXeMbl Diijicpa HHTEIPUPOBAHHUS 110 BPEMEHHU;
4) wmerona ['ogyHOBa pacyera YUCICHHOTO MTOTOKA.
12. PaccmarpuBaercs 3amaua Pumana i1 oqHOMEpHOM CHCTEMBbl YpaBHEHMM Jiisiepa ras3o-

Bo nTuHamuku. [lapamerpsl cneBa ot nepBoHavdanbHOro paspeBa: p, =1.0, p =1.0, u, =1.0.
Hcnonb3yst aHanu3 Ha $a30BOU TUIOCKOCTH COCTOSTHUIN (u, p), MPUBECTH KaKoK-InOo Habop ma-

paMeTpoB Py, Pg, Uy CIIpaBa OT pa3phlBa, 4TOOBI B PE3yJIbTaTE paciaja pa3pbiBa 00pa3oBanach

KOH(HUTypamus u3:
d) yIapHOIl BOJIHBI, JBHIKYILEWCS BIIPAaBO, KOHTAKTHOT'O pa3pbiBa M BOJHBI pa3pexe-
HUSI, ABHKYILEHCS BIEBO;
b) ymapHOii BOJHBI, IBIKYILICHCS BICBO, KOHTAKTHOTO Pa3pbiBa U BOJHBI Pa3peskeHHs,

JIBHOKYILIEHCS BIIPABO.
4. Kputepuu oueHUBaHUS

Makcumainbhbiii 6amt 3a cemectp — 100. 13 Hux:
* IlepBoe 3ananne — makcumym 30 6aiIoB (B CPOK MpeocTaBieHa padboTarolas mpo-
rpamMMa — 15 GaiioB, B CPOK MPENOCTABICH OTYET C ONMKUCAHWEM METOJa, aHATTU30M CXO-
JTUMOCTH U BEpHBIM pe3ynbTaroM — 15 6amioB). Kaxknas cienyroriast Hesemns 3aJepKKU —
yMeHbllIeHne Makcumyma Ha 10%.
*  Bropoe 3aganue — makcumyM 30 OanioB (B CpOK MpeAocTaBieHa paboTarolast mpo-
rpamMMa — 15 GasnioB, B CPOK MPEIOCTaBICH OTYET C OMUCAHUEM METOJa, aHAJIU30M TI0-
psKa anmpoKCUMallMd METO/a U BEPHBIM pe3ynbTaroM — 15 6amnos). Kaxaas cnemyro-
ast HesIeus 3a/IepKKHU — yMEHbIIeHrne Mmakcumyma Ha 10%.
*  OrtBer Ha OUJIET 110 KOHTPOJIBHBIM BOIpocaM — MakcumMyM 30 6asuios.
* [locemenue nexiuit — MakcumyMm 10 6amoB (1 Gas 3a JEKIUIO).

CootBercrBre 6amtoB u oneHku: 80 — 100 — otmano, 50 — 79 — xopomo, 30 — 49 — ynoBneTBo-

PUTCIILHO.

5. Metoauyeckue MaTepuaJibl, ONpee/siloliue Mpouelypbl OLleHHBAHUS 3HAHUH, YMeHMI,

HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH

Bo Bpems mpoBeneHus 3auera oOydarouiyecs MOTYT MOJb30BaThCsl MPOTPaMMOI THCIU-

IJIMHBI, a4 TaKKC JIMTCPATYPHBIMU UCTOYHHUKAMU U HOYT6yKaMI/I.



