®denepajibHOE TOCYyIaPpCTBEHHOE AaBTOHOMHOE 00pa3oBaTeibHOe

10 AMCIMILINHE:
10 HANPABJICHHUIO:
npo¢uib NOArOTOBKHU:

Kypc:
KBaJIU(PUKALMSA:

YupeikaeHnue BbICHIETo 06pa303a1mﬁ

«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)
KommneloTrepHoe MonenupoBanue (pU3NIECKUX MpOLEeCCOB
IIpuknagHbie MaTeMaTHKa U (pU3MKa

KommneroTepHoe MonenupoBanue (pU3NIECKUX MPOLEeCCOB
®usrex-mrkoia A3poKocMUYecKux TeXHONOruit

kadeapa BIYUCITUTEIHHON QU3NKU

1

MarucTp

CemecTpbl, POPMBI TPOMEKYTOUHOM aTTECTAIUH:

1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:

neknuu: 60 Jac.

cemuHapsbl: 60 yac.

nabopatopusele 3ansaTus: 0 gac.

Camocrostensnas padora: 120 gac.

[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 270, Bcero 3ad. ef.: 6

KonuecTBO KOHTPOJIBHBIX pa0oT, 3aIaHui: 3

[Iporpammy cocrtaBui:

E.JI. Crynunkuii, 1-p TexH. HayK, mpodeccop, mpodeccop

[Iporpamma obcyxneHa Ha 3acefannu Kadeapsl BeraucnuTensHon ¢pusnku 04.06.2020



AHHOTANMA

Kypc HanpasiieH Ha mproOpeTeHne MPaKTUIECKUX HABBIKOB IMOCTAHOBKM M YHCIIEHHOTO PEHICHUS IUIa3MO- U
THAPOAMHAMMYECKHX 3a/ad C y4YeTOM INHUPOKOro CHEKTpa ¢u3uueckux mpoueccoB. IIpu 3tom ocoboe
3HAYCHHE NPUOOPETAET BOMPOC 00 aJanTalii OCHOB y)KE HMEIOIIUXCS aJITOPUTMOB K YCIOBHUSIM KOHKPETHBIX
3a71a4 ¢ LEeJNbI0 MAaKCHUMAJIBHOTO y4eTa ee (M3MUECKOTo colepKaHus M ocoOeHHocTeil. BaxkHoe 3HaueHue B
Kypce yAeISeTCsl YMEHUIO MPOIYKTUBHO aHAIM3UPOBATH ITOJyYCHHBIE PE3YIIbTaThI.

1. leau u 3apauu
Meap AUCUMNIMHBI

@dopMUpOBaHUE y CTYACHTOB 3HAaHUU B 00JacCTM YHCICHHOTO MOACITUPOBaHMA (DUIBTPALMOHHBIX
TEYEeHU MHOTOKOMITOHEHTHBIX MHOTO(a3HBIX CMeCeH.

3agauu AU CHUILIHHBI

1) OcBoenue cryneHTamMu 0a30BBIX 3HAHWH (MTOHATHH, KOHIICTIIMN, METOJOB) B 00JIACTH YMCICHHOTO
MOJICTTUPOBAHUS MHOTOKOMIIOHEHTHOW MHOTO(a3HOH! (QUIIBTpaIIvH.

2) ®opMUpOBaHUE MPEICTABICHHUS O PUIBTPALOHHBIX TEUEHUSIX C (Pa30BBIMH IIEPEXOIAMHU.
2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Kon 1 HanMeHOBaHNE KOMIIETEHIIUU MHaukaTopsl JOCTHKEHUS KOMITETEHIIUN
YK-1 Cnocoben ocymectBnsaTs kputnueckud  |YK-1.2  OcymiecTBisier MOMCK  BapUaHTOB  pEILICHUs
aHaJn3 NIpOOJIEeMHBIX CHTyalluii Ha OCHOBE MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh JOCTYTHBIX UICTOYHUKOB HH(pOpMaLH

CTpaTeruro AeUCTBUI

[MK-1 Criocoben craButh, hopmanuzoBeiBath 1 |[IK-1.1 CrnocoGer HaxomuTh, aHATM3UpOBaTh W 0000UIATH
pemars 3aa4u, B TOM YUCIIe pa3padaThBaTh U |MHPOPMAIMIO 00 aKTyaJbHBIX pPe3yJbTarax MCCICIOBAaHUHN B
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN paMKax TEeMaTH4ecKoil o0nacTH cBOei NpodeccHoHaIbHON
M3y4aeMBbIX SBIICHUH U MPOIECCOB, CHCTEMHO | AEATEILHOCTH

aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI

3HATB!
[/ OCHOBHBIE ITOHATHS TEPMOIAUHAMUKH MHOTOKOMIIOHEHTHBIX CMECEIA;
[l OCHOBHBIE MOJIEIIM MHOIOKOMIIOHEHTHOH MHOro(ha3HO! (pUIbTalNY;
[l OCHOBHBIC TNOHATHUSA M IPHUHIUIBI METOJOB YUCICHHOIO HHTETPUPOBAHHSA TI'MIEPOOIMYECKUX
YpaBHEHUI.
YMETB:
[J IOHATH MOCTABICHHYIO 33]a4y;
O UCIIONB30BaTh CBOM 3HAaHMsA M peuieHus (yHIaMEHTalIbHBIX M INPUKIAJHBIX 3ajad
MHOTOKOMIIOHEHTHO! (PUIIBTPALIH;
[ OlLlCHUBATh KOPPEKTHOCTh IOCTAHOBOK 3aJ1ay.
BIIAJICTh!

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHOpMAITHH;

] HaBBIKAMH CaMOCTOSTEIBHOW paOOTHI U OCBOCHUS HOBBIX JUCIHIUINH;

0 KYJIBTYpOil TIOCTaHOBKHM, aHaJIW3a M PEIICHUs  MaTeMaTHMYeCKUX M NPHUKIATHBIX 3ajad,
BO3HHKAIOMINX MIPU MOJEIUPOBAHUH (DMIIBTPAIIMOHHBIX TEYCHUH MHOTOKOMITOHEHTHBIX CMECEii.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJCHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA




TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
OcHOBHBIE (PU3UYECKHE 3aKOHBI, MOJEIIN
1 cpenbl M MaTeMaTndeckue OCOOEHHOCTH 6 ’ 9
nX anropurMmoB. Baenmenme. Hcxonnble
HOHSTHSA U 3aKOHBI.
2 Mogenb cuIbHO pa3pekeHHOM cpeabl 6 3 9
3 Kunernueckoe onucanue cpezs 6 3 9
4 [MpubnukeHne CIIONTHON Cpeibl 6 3 9
5 MaremaTudeckue MOZIEIH  OCHOBHBIX 6 4 9
(U3NYECKUX IPOIIECCOB B Cpeie
OcHOBHBIE METOABI MPEABAPUTEIHLHOTO
6 MaTeMaTHYeCKOro aHaimn3a (U3NIECKUX 3 5 10
3a1a4
Pemenne  cucrem  anreOpanyueckux
7 ypaBHEHUH, YUCIEHHOE U MPUOIMKEHHOE 3 5 10
BBIYHMCIICHUE UHTETPAIOB
[IpuOnuxeHHble ~ METOOBI  PELICHUs
8 anreOpanyeckux u IupdepeHITnanbHbIX 4 5 10
YpaBHEHUI, OLICHKa HHTErPajoB
YucneHHble METO/IbI pelIeHus
9 OOBIKHOBEHHBIX IuddepeHInanTbHbIX 4 8 10
ypaBHenuit (OY)
10 |ABTOMOIEIBHBIC PEIICHUS 4 6 11
1 Mertonsl pemieHus: mapaOOTUYECKUX U 6 3 12
JUINNTUYECKUX 3a]a
KommnbrorepHbie HCCIIeJOBaHUS u
|p  |MorenmpoBanme aKTyaJIbHBIX 6 3 12
¢u3MuecKNX 3a7ad, UMEIOUIMX BaKHOE
Hay4HOE U IPUKIIAJHOE 3HAYCHUE
Hroro yacos 60 60 120
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 270 gac., 6 3ad.en.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. OcHOBHEBIE (hM3HUECKHE 3aKOHBI, MOJIEIIA CPENIBI U MAaTeMaTHIECKUE 0COOEHHOCTH MX allTOPUTMOB.
BBenenne. McxonHple MOHSATHS U 3aKOHBI.

1.1.1 Vcxonmubie pu3nvecKue MOHITHS: YacTHUIla, TIoJIe, Macca, 3apsil.

1.1.2 Yerpipe BuAa CHIOBBIX MOJEH M WX B3auMOJeHCTBHE C BemecTBOM. (CHOBHEBIC
(byHIaMeHTaIbHbIE 3aKOHBI IIPUPOJIBI, HA OCHOBE KOTOPBIX pa3pabaThIBatoTCs (U3MUECKUE MOJECIU U
YpaBHEHUS sl ONIMCAHUS BCETO MHOTO00pas3us PU3HUECKUX SBJICHHUH B IPUPOJE.

1.1.3 ®usnyeckuii cmpicn U onpexaeneHue aAuddepeHnranbHBIX ONEepaTopoB TEOPUH  MOJIS.
YpaBHenuss MakcBeiuia Juist 3J€KTPOMarHuTHOTO MOJIS.

2. Mopaenb cuiIbHO pa3pekeHHOM cpefbl



1.2.1 Omnpenensromue xapakTepucTuku: uucio Kayncena, mpoBogumocth. Pa3sutme momenu
MOJIEKYJIIPHOW JUHAMUKH JJIs PELICHUs] HAyYHBIX W MPUKIATHBIX 3a7a4, MPUMEHUTEIBHO K CHIIBHO
paspshKeHHON BepXHEH atMocdepe.

1.2.2 JIpmwkeHue 3apsDKEHHBIX YacTUI[ B JJIeKTpoMarHuTHoM moje. IlpencraBienwe 00
ajgnabaruvecknx naBapuantax. OcHoBbl MeToga MonTe-Kapio.

3. Kunernueckoe onucaHue cpezsl

1.3.1 ®azoBoe mpocTpancTBo. BBeaenne GpyHkimu pacnpeneicaus. Pacnpenenenne Makcsena.
1.3.2 OOmee ompeneneHne cedeHus CTONKHOBeHWs uwactuil. @opmyna Pesepdopma ans
CTOJIKHOBEHHSI 3apsKeHHBIX yacThll. [loHsTHE TpaHcopTHOTO ceueHusi. KynoHoBckuit orapudm.

1.3.3 Kunerndeckoe ypaBHeHHE bonbIiMaHa, CTPYKTypa WHTETpajia CTOJIKHOBEHUS. T MPUOIIKEHHE.
Huddysnonnoe npubmmwkenne Doxkkepa-Ilnanka. CamocoriacoBaHHoe TMojie B IJIa3Me.
BeccronknoBurenbHOE npubmmkenne Biacosa. BonHoBas cTpyKTypa 1ia3Mel.

4. ITpubnukeHue CIJIONTHON Cpeibl

1.4.1 Maremarrueckasi MOJIENb UI€albHOTO ra3a. Aauabarnieckoe nmpuOnvxkenue. JluBepreHTHas u
HelMBepreHTHas (popma 3aruch ypaBHEHH.

1.4.2 VYpaBuenne HaBpe-Ctokca st ommcaHus JBIDKEHUS Bs3koro rasa. Ywcnmo PeitHomnbiaca.
JlamuHapHO€ U TypOyJI€HTHOE IBMKCHHE — COBPEMEHHBIE MaTEMaTHYeCKHUE MOJICIIH.

1.4.3 DMnupudeckuid MOaX0 ] K OMMCAHHIO CIIOKHBIX MPOLIECCOB TETIOMACCOIIEPeHOCa.

5. Maremaruueckue MoJIesI OCHOBHBIX (PM3MUYECKHX MPOLIECCOB B CPEe

1.5.1 YpaBuenns quddysuu u TerionpoBogHocTH. KoadduImeHTs! iepeHoca B ra3e v KHUJIKOCTH.
1.5.2 BonHOBBIE MpOIECCHI, CTPYKTypa BOJHOBOIO YpPaBHEHHMsS, XapakTep OOINEro pereHHus.
XapakTepuCTUKU. 3ByKOBBIC U SJIEKTPOMArHUTHBIE BOJIHBI.

1.5.3 Maremarnueckoe MOJECTUPOBAHUE XMMUYECKUX U HOHU3ALMOHHBIX MponeccoB. OcobeHHOCTH
YPaBHEHUU KUHETHUKHU.

1.5.4 TlpubOnxeHNe MAarHUTHOW Ta30JIMHAMUKW. 3aMKHYTas CHUCTEMa YypaBHEHHU Ui TOJNS H
MPOBOJSILIETO ra3a.

1.5.5 [TIlongnas cuctema ypaBHEHMHA JJs ONUCAaHUS MHOTOCKOPOCTHOW  HEpPaBHOBECHOM
YaCTUYHO-MOHU30BaHHOW cpeabl. OCOOCHHOCTHM MaTeMaTHYeCKOW CTPYKTYyphl ypaBHEHHH IJis
HanOoJee XapaKTePHbIX YCIOBUHN 3a/1a4uH.

1.5.6 VYnapuwie BomHbl B raze. CoortHomienusi Penkuna-Itoronno. CpaBHHTENBbHAsT OCOOCHHOCTD
YOApHOTO ¥ MEIJIEHHOTO CXKaTHS.

Cemecrtp: 2 (Becennuit)
6. OCHOBHBIE METO/IbI IIPEABAPUTEIFHOIO MAaTEMAaTHYECKOTO aHaIM3a (PU3NUECKUX 3a/1a4

2.1.1 UccnenoBanue BXOAAIINX B ypaBHEHNE (QYHKIIMU B 3aBUCUMOCTH OT apryMEHTOB M IPaHUYHBIX
yciioBuil. BrigeneHue xapakTepHbIX 3HaueHuH 3aaaun. O0e3paMepuBaHue ypaBHEHUN U BBIICICHUS
IJIaBHBIX WICHOB.

2.1.2 AHanu3 BO3MOXHOCTH TIONy4eHHUs] TPyOOro aHAIUTHYECKOTO pEIICHUs | TOJTy4YeHUE
IpeAcTaBlIeHUs 00 001IeM XapaKTepe UCCIeyeMOro IpoLecca.

7. Pemenue cucrem anreOpanuecKux ypaBHEHHH, YHUCICHHOE W MPHOIMKEHHOE BBIYUCICHHE
HUHTErpajioB

HccnenoBanune BXOMMIIMX B ypaBHEHHE WIM MHTErpajibl PyHKIHUH, UX Tpaduueckoe npeacTaBiIeHue
n a”anu3. Meronpl 4YMCIEHHOTO MHTETPUPOBAHUS, OCHOBHBIE METOIbl YHCICHHOIO PpELICHUs
HEJMHEHHBIX anreOpandecKux ypaBHEHUH U CHCTEM.

8. IIpubnuxeHHbIe METOABI peleHus anredpandeckux u AuddepeHInanbHbIX YpaBHEHUH, OLEHKa
HUHTErpajioB



2.3.1 Briuucnenue cyMM MpHU IOMOIIM WHTETPAIOB. ACUMITOTHYECKAs OLIEHKA HHTErPajOB METOIOM
Jlanmnaca. [Tpubnmx€HHOE HHTErpUPOBaHUE OBICTPO KOIEOMIOIUXCS (PyHKITHIA.

2.3.2 Metonpl ManbIX BO3MYIIEHHN. JIMHeapu3anus U McCleOBaHHE yCTOWUMBOCTH. IIpumenenue
aCUMITOTHYECKHUX METOJOB K 3a/1auaM HEJIMHEHHBIX KOIeOaHui.

9. HucneHHble METOBI pellicHus OOLIKHOBEHHBIX TU(depeHansHbix ypaBaenuit (O/1Y)

2.4.1 Knaccuueckue wmeronsl pemenus OJY: meroxm Oiinepa, meron Pynre-Kyrrel. Amnanus
YCTOWYMUBOCTH Pa3HOCTHOM cxeMbl. MHOTOTOYEUHBIH MEeTObI AfaMmca U [ upa Ui pereHnst >KeCTKUX
cucreM OJ1V.

2.4.2 Merton NpOTOHKHM I YHCIICHHOTO pemieHus: KpaeBbix 3agady OJY. HesBHbIe 1 modyHEsIBHBIC
Pa3HOCTHBIE CXeMBI, MX 3()(PEKTUBHOCTh U TPYAHOCTH peaslu3allu.

10. ABTOMOJIENBbHBIE PELICHUS

2.5.1 Pa3mepubie wu Oe3pa3mepHble BennuuHbL llu-Treopema. OOmue npenacTaBieHus 00
aBTOMOJIEIbHOM JIBIDKEHHH. 3ajada O LEHTPUPOBAHHOW BOJHE pa3psbkeHus. MHBapuanThl Pumana.
Toueunsrit B3psIB X0n0aHOE atMocdepe. [IpocTeie BoHBL. 3a71a4u O CUIIBHOM TOYEYHOM B3DHIBE.

2.5.2 ABTOMOJIENBbHBIE 3a7a4U C TUHEHHON U HEMHEHHOM TEMIONPOBOJHOCTHIO.
11. Metozp! pemeHus napaboIMIeCKUX 1 IUIUNITHISCKUX 3a1a9

2.6.1 VYpaBHeHHMS OJHOMEpPHOTO JBIKEHHMS Ta3a B NpeAcTaBieHud Oiuiepa u Jlarpamxka.
Hcnonb3oBaHue XapakTepUCTHK JUIsl pacdera IHons TeueHuss rasa. CerodHas amnmpoKcHMalys
muQQepeHIManbHbIX  YpaBHEHUH Ha NpuUMepe YpaBHEHMH OJHOMEPHOIO [BWXKCHHUSI Tasa.
HccnenoBanust yCTOMYMBOCTH Ppa3HOCTHBIX cxeM. Pacmaj Npou3BOJBHOIO paspelBa - METOJ
T'ogyHoBa.

2.6.2 MeTton MCKYCCTBEHHOM BSI3KOCTH M METOJ TOCIOWHOTO CIlaKUBaHUA. [[MBEpreHTHBIE CXEMBI.
Cxema Jlakca u Jlakca-Benmpodda. OcHOBBI ceToyHO-XapakTepucTuieckoro merona. OCHOBBI
METO/I0B YaCTHLL, IUIa3MEHHBIX JIMCTOB.

12. KoMIbloTepHBIE UCCIEIOBAHHUS U MOJICITHPOBAHUE aKTyalbHBIX (DU3MUYECKUX 3aJ1a4, UMEIOIINX
BXKHOE HAyYHOE U MPUKIIATHOE 3HAYCHUE

3.1.Pa3paboTka YMCIEHHOTO JIarpaHkKeBa ajJropuTMa pasiieTa pa3orpeToro ra3oBoro Iapa ¢ y4eToM
pOCTEHIIEH KUHETUKN

3.2.Yucnennoe pemeHue 3afaaun o Aupy3ur MarHUTHOTO TIOJIS B NMPOBOASALIMK PACIIMPSIOLIMNACS
map (IWIHHIP)

3.3.Peanuzanus MeTtona dYacTHl (IUIa3MEHHBIX JIMCTOB) JJsl PEIMICHHs 33/Jaud O JBHKEHUH
PENATUBUCTCKOTO Iy4YKa DJIEKTPOHOB JOCTAaTOYHO BBICOKOM YIEIBHOM 3HEPTMH B Pa3peiKEHHOU
nonocgepe

3.4.YUucneHHoe pelieHue 3a/1auu 00 onpeielieHHH COCTaBa HIKHEH HOHOCc(ephl IPU BO3ICHCTBUH Ha
HEe MOIIHOTO ITOTOKA PAINON3IyYEHUS

3.5.Pa3paboTKa YHCIIEHHOTO aJropuT™Ma JuIsi pacyeTa TeMIepaTrypsl M JpyTrux IapaMeTpos,
pacIIupsIOMIErocs: mapa MpH B3phIBE B3PBIBUATHIX BEIIECTB B CHJIILHO pa3pekeHHON HOHOC(hepe
MPUMEHUTENBHO K Fe0(pU3NUECKUM TUIa3MEHHBIM KCIIEPUMEHTAM.

3.6.Pa3zpaboTKka anropuTMa YHHYTOXKEHHUS OCKOJKOB acTepoujia IOCie BO3ACHCTBUS Ha HEro
MOIIIHOTO B3phIBa

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYueOHast ayTuTOpHs.
6.IlepeyeHns pexoMeHyeMOii JTUTEPATYPbI

OcHoBHas 1uTeparypa



1. dusnyeckne UCCiIe0BaHU U MaTEMAaTHIECKOE MOJICINPOBAHNE KPYITHOMACIITAOHBIX
reopusnueckux 3xcrepuMenTos/E. JI. Crynuukwuii, A. C. Xononos, -/{oaronpynusiii, Matennexr, 2019
2. luHaMuKa MOIIHBIX UMITYJIBCHBIX U3yYCHH U IIa3MeHHbIX oOpa3oBanuii [ Tekct]/E. JI.
Crynuukuii, -M., ®uzmariut, 2006

3. Maremaruieckrie BOMPOCH YACIEHHOTO PElIeHUs THIIEpOOTNIEeCKUX CUCTEM ypaBHeHUH | TekcT
J/A. T'. Kymuxosckwii, H. B. Iloropenos, A. 10. Cemenos, -M., DUSMATIIUT, 2012

JlononHuTeNbHAS TUTEPATypa
1. HoBble anropuTMbl BBIYUCINTEIBHON ITHAPOJMHAMUKH JJI1 MHOTOIIPOLIECCOPHBIX BHIYMUCIUTEIBHBIX
koMIutekcoB [Teker] : Monorpadus st crynenToB / B. M. T'onoBusuus [u ap.] .— M. : M3n-Bo Mock.
yH-Ta, 2013 — 472 c.
2. Teopernueckas ¢usuka [Tekcr] : 8 10 T. T. 6 : I'maponunamuka : yue0. mocodue i By30B : peK.
M-Bom obOpazoBanus Poc. ®eneparnuu / JI. J1. Jlangay, E. M. JIudmmn ; nox pen. JI. I1. [TuraeBckoro
.— 5-e m3x., crepeorurr. — 3-e us., nepepad. — M. : @usmarnur, 1986, 1988, 2003, 2006 .— 736 c.

3. Jlekuuu o Teoperudeckoit runpoanHamuke [Tekct] : B 2 4. : yue0. mocoOue Juist By30B IO
Hanpasienuto "[Ipuxnagnsie matemaruka u ¢puzuka". Y. 1/ B. B. Cprues, B. A. bamkun ; M-Bo
obpazoBanust PO, Mock. pusuko-texH. uH-T (Toc. yH-T .— M. : MOTH, 2003 .— 188 c.

4. Yncnennsie MeTobl razoBoit muHamukw [Tekct] / V. I. Iupymos, I. C. PocisikoB - M.Briciias
mkosna, 1987

5. Beruncnurensabie MeToasl B ¢pusnke [ Texcr]//. [Tortep , -M., Mup, 1975

6. PazHOCTHBIE MeTONBI perieHus 3a1a4 ra30Boil nuHaMuku [Tekcr] : yueb. mocobue aiis By30B / A. A.
Camapckui, FO. I1. TloroB .— 2-e u3na., ucnp. u non. — M. : Hayka, 1980 .— 352 c.

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

1. Orr F.M. Theory of gas injection processes. Stanford University, 2005.
2. Toro E.F. Riemann solvers and numerical methods for fluid dynamics. Springer, 1999.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTALUN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, n3yvaromuii kypc «KommbioTepHoe MojennpoBaHue (U3HUECKUX TPOIECCOBY, JIOMKEH C
OJTHOM CTOPOHBI, OBJIAJIETh OOIIMM MOHATUHHBIM almapaToM, a C JPYyroil CTOPOHBI, JIOJMKEH HAYYHTHCS
MPUMEHSITh TEOPETUUECKHUE 3HAHUS HA TIPAKTHKE.

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENLHOM padoThl cTyneHTa. B mporpamme
Kypca TpUBEJACHO MHHHUMAIBHO He0oOXoAMMOE BpeMs s pabOThl CTYJeHTa HajJ TEMOHU.
CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YTE€HHE U KOHCIIEKTHPOBAHHE PEKOMEHIOBAHHOM JINTEPATYPHI;

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M HaydyHOW JHUTeparype),
[IOJrOTOBKY OTBETOB Ha BOIIPOCHI, IIPEAHA3HAYEHHBIX JUIsl CAMOCTOSITEIbHOIO U3yUEHUS;

— peuleHue 3ajad, IpelylaraéMbIX CTYJIEHTaM Ha IPAaKTUYECKUX 3aHATUSX U B KaueCTBE KypCOBOIO
3aaHMus;

— MOATOTOBKY K 3aHATHUSM, TU(PEePEHIUPOBAHHOMY 3a4ETY U SK3aMEHY.

PykoBOACTBO ¥ KOHTPOJL 3a CaMOCTOSTENBHOW pabOTON CTy[AeHTa OCYIIECTBISETCS B (dopMme
WHIUBUYAJIbHBIX KOHCYIBTALIMH.

Iloka3zaresnem BiaaeHUsI MaTEpUAIIOM CIIY>KUT YMEHME Pellarh 3a1a4H.
BaxHo 10OUTHCS MOHUMAHUS U3y4aeMOro MaTepuaia, a He MEXaHHYECKOTO ero 3allOMUHAHHUS.

ITpu 3aTpynHEeHUN M3y4eHHs OTIEIbHBIX TeM, BOIIPOCOB, ClIEAyeT 0OpaIuaTrhcsi 3a KOHCYIbTALMAMHU K
JIEKTOPY WJIU TMPENOIaBaTeIN0, BEAYIIEMY NPAKTUIECKHUE 3aHATHS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npo¢ujib NOATOTOBKH: KommproTepHOE MoziennpoBanne (GPU3MIECKUX MPOIECCOB
dusTex-urkona ApokocMuueckux TexHomoruit
Kadeapa BEIYUCIUTEIBHON (PU3UKU

Kypc: 1

KBaJU(PUKAHA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

Pa3paborunk: E.JI. Crynunkuii, 1-p TexH. HayK, mpodeccop, mpodeccop



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

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MAaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

aHaJIM3MPOBATh HAyYHbIE TPOOIEMBI, [TOyYaTh
HOBbIE HAYUYHbIE PE3yJIbTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesymprate wu3ydeHHsS JAWCIMIUIAHBI
00yJaromuiics JOKeH:

((KOMHBIOTepHOG MOACIIMPOBAHUC (1)I/I3I/I‘I€CKI/IX IponecCcoB»

3HATb:

[/ OCHOBHBIE ITOHATHS TEPMOIAUHAMUKN MHOTOKOMIIOHEHTHBIX CMECEIA;
[l OCHOBHBIE MOJIEIIM MHOIOKOMIIOHEHTHOH MHOro(ha3HO! (pUIbTalNY;
[l OCHOBHBIC TNOHATHUSA M IPHUHIUIBI METOJOB YUCICHHOI'O HHTETPUPOBAHHSA TI'MIEPOOIMYECKUX
YpaBHEHUI.
YMeEThb:
[J IOHATH MOCTABICHHYIO 33]a4y;
O UCIIONB30BaTh CBOM 3HAaHMsA M peuieHus (yHIaMEHTalIbHBIX M INPUKIAJHBIX 3ajad
MHOTOKOMIIOHEHTHO! (PUIIBTPALUH;
[l OlLlCHUBATh KOPPEKTHOCTh IOCTAHOBOK 3a/1ay.
BJIA/IETh:

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HH(OpMAITHH;

(] HaBBIKAMH CaMOCTOSTEIBHOW paObOThI U OCBOCHUS HOBBIX JUCIHIUINH;

0 KYJIBTYpOil TIOCTaHOBKHM, aHalM3a M PEIICHUs  MaTeMaTHMYeCKUX M NPHKIATHBIX 3ajad,
BO3HHKAIOMINX MIPU MOJEIUPOBAHUH (DMIIBTPAIIMOHHBIX TEYCHUH MHOTOKOMITOHEHTHBIX CMECEii.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

33.)_IaHI/I$I OCHOBAaHBI Ha 06CY)K,Z[6HI/II/I OZ[HOﬁ U3 TEM HMIXKC!

1. OcHOBHBIE (U3NYECKHE 3aKOHBI, MOJIEIN CPEJbl U MaTEMAaTHIECKHE OCOOCHHOCTH WX aJITOPUTMOB.
BBenenne. McxonHple MOHSATHS U 3aKOHBI.

2. Mopaenb cuipHO pa3pekeHHOM cpefbl

3. Kunetrnueckoe onucaHue cpesl

4. ITpubnuxeHue CIJIONTHON Cpeibl

5. Maremaruueckue MoJIeJI OCHOBHBIX (PM3MUYECKHX MPOLIECCOB B CPEAe

6. OcHOBHBIE METOAIBI IIPEABAPUTEIILHOIO MAaTEMAaTHUECKOTO aHaIM3a (PU3NUECKUX 3a1ad

7. PemeHue cucteM alreOpandecKUX YpaBHEHUH, YHUCIEHHOE W MPUOIMKEHHOE BBIYUCICHHE
HMHTETpajoB

8. IlpuOnmxeHHble METOABl pelIeHusl anredpandeckux U IudQepeHIHaNIbHBIX YPaBHEHHUH, OLEHKA
HUHTErpajioB

9. HucneHHble METOBI pellicHus 0OLIKHOBEHHBIX TU(depeHnanbHbix ypaBaenuit (O/1Y)
10. ABTOMOJIENBHBIE PELIeHUS
11. Metons! pemeHus napaboIMIeCKUX U HUIMNTUYECKHUX 3a1ad

12. KoMIbloTepHbIE HCCIEAOBAHUS W MOJICIUPOBAHHME AKTYAIbHBIX (U3WYECKUX 3ajad, WMEIOIIUX
BKHOE HAyYHOE U MPUKIIATHOE 3HAYCHUE

Kpurepu onenuBanus:




10 BcecTopoHHHME, CHCTEMAaTH3MpPOBaHHBIC, IIyOOKHE 3HAHUS y4eOHOH MpOrpamMMmbl TUCLMILIMHBI U
YMEHHE YBEPEHHO NPHUMEHATh UX IPU PEIICHUH KOHKPETHBIX 3aJad, CBOOOTHOE M NpaBHIBLHOE
000CHOBaHME MPUHATHIX PEIICHUI

9  BCECTOpPOHHME, CHCTEMAaTH3UPOBAHHBIC 3HAHUS Y4eOHOW MpPOrpaMMbl TUCHUIUIMHBI U yMEHHE
YBEPEHHO NMPUMEHATh UX NPU PEIICHUH KOHKPETHBIX 3a]ad, CBOOOAHOE W MPaBHIbLHOE 00OCHOBaHWE
NPUHATHIX PELICHUI

8 CucreMaru3upoBaHHbIC 3HAHUS yueOHON MPOrpaMMbl JUCLIUIUIMHBI 1 YMEHUE YBEPEHHO IPUMEHATh
UX [IPH PEILICHUH KOHKPETHBIX 3a]a4

7 TBCpI[Oe S3HAaHUC MaTcpuaia, rpaMOTHOC €TI0 MU3JIOKCHUC, YMCHHUC IIPUMCHATDH MOJYUCHHBIC 3HAHUA
Ha IMMPAKTUKE. B otBeTe niu B peuICHUHU 3aaa4 JOITYCKAalOTCA HEKOTOPbIC HETOYHOCTH

6 Tsepnoe 3HaHUE Marepuasa, yMEHUE IPUMEHATh [I0JIyUEeHHbIE 3HaHUA Ha NpakTuke. B orBere unu B
PELIeHNH 3a/1a4 JOMYCKATCd HETOYHOCTH

5 OOwee 3HaHME Marepuana, yMEHHE MPHUMEHATh MOJyYCHHBIC 3HAHHUSI B HEKOTOPBIX Cilydasx. B
OTBETE WJIM B PELLICHUM 3aJa4 JIOIyCKAKTCsI HETOUHOCTH

4 Pa3po3HEHHBII XapakTep 3HAHWH, HEJOCTATOUYHO MpaBHIIbHBIC (HOPMYITHPOBKH 0A30BBIX MOHSITHMA.
Branenne oCHOBHBIMU pa3iesiaMH yueOHOH MporpaMMbl, HEOOXOAMMBIMU IS AaJIbHEHIEr0 00y4eHHs.
CriocoGHOCTh IPUMEHSITH OJTYUYECHHBIE 3HaHUS 110 00pasily B CTAHAAPTHOM CUTyallH

3 ®parmeHTapHbBIN XapaKkTep 3HAHHH, HEOCTATOYHO MPaBUIbHBIE (GOPMYITUPOBKH 0A30BBIX MMOHSTHH,
HapylLIeHHUs JIOTUYECKOW MOCIEAOBAaTENIBHOCTH B M3JIOKEHWH NPOrpaMMHOro Marepuaina. Brmagenue
OCHOBHBIMU pa3iellaMy yu4eOHOH IporpaMMbl, HEOOXOAUMBIMY ISl AaIbHEHIIEro o0yueHus.

2 OtcyrcTBHE 3HaHWIA 1O OOJBIICH YacTH OCHOBHOTO COJCPXKaHMS Y4eOHOH MpPOrpamMMbl
JUCIUTUTHHEL. [pyObie ommmOKky B popMyIHpoBKax OCHOBHBIX MOHATHI. HecrmocoOHOCTH MCTIONIB30BATh
MOJTy9EHHbIC 3HAHHS NIPU PEIICHUU TUIIOBBIX MPAKTUYECKUX 33/1ad.

1 OtcyTcTBUE 3HAHUH OCHOBHOTO COAEp:KaHUs y4eOHOH mporpaMMbl AUCHUILIMHEL [pyOble ommbKku
B (OpPMYTUpPOBKAX OCHOBHBIX HOHATHH. HecrmocoOHOCTH HCIONB30BaTh IMOMYyYEHHBIE 3HAHUS IPH
pELIEHUH TUIIOBBIX IPAKTUYECKUX 3ajad.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

Kaxxnomy cTyneHTy BbIZaeTcsi TeMa HHAMBUAYaJbHOH KypcoBOW paboThl. DTa TemMa COAEPIKUT
¢u3nyeckoe HCCIeNOBaHMWE, MareMaTU4YeCKH aHajiu3 M pelIeHWe NPaKTUUYEeCKOW 3ajauu,
HAlpaBJICHHON Ha M3ydeHHE MO0 (HU3MUECKOTO SBJICHU, TM00 NMeeT NPUKIAIHON XapakTep. B Tom u
JIpyroOM cllydae pEIIeHHE 3alaud JIOJDKHO JIEMOHCTPHUPOBATBH: BO-TIIEPBBIX, YMEHHE MaTeMaTHYECKU
aHAJIM3MPOBaTh TOCTABJICHHYIO 3ajlady; BO-BTOpPBIX, BBIOMpaTh HanOoyiee afeKBAaTHBIM I JTaHHOM
3a/la4d YUCICHHBIA METOJ PEIIECHUS M PEAJM30BBIBATh €0 HA KOMIIBIOTEPE; B-TPETHUX, C MTOMOIIBIO
pa3paboTaHHON MpPOrpaMMbl BBIMOIHUTE TpedyeMoe HCCIECOBaHUE 3aBUCUMOCTH pE3yJIbTaToB
HCCIICAOBAaHUsT OT mapameTpoB 3azadd. KypcoBas pabora [ommkHa OBITH HalucaHa SICHBIM
(U3UKO-MaTEMAaTHYECKUM S3bIKOM U BBIIOJHEHBI HCCIEAOBAHUS OCHOBHBIX CBOMCTB pPa3HOCTHOM
CXEMBI.

Brnopocs! anst nuddepeHunpoBaHHOrO 3a4era:
1. Kunernueckoe ypaBHeHHe bonbiiMaHa, CTpyKTypa HHTETpana CTOIKHOBEHUH.

2.  VYpasuenue audpPy3un ¥ TEIUIONPOBOAHOCTH. BbIpakeHHWe JJisi MOTOKOB M KOA(PQPHUIIMEHTOB
nepeHoca. OEHOMEHOJIOTUYECKOE U KHHETHYECKOE ONHCcaHue KOd(p(PHUIMEHTOB BA3KOCTH. OCHOBHEBIC
MPE/CTaBICHUS O IPOLIECCcax MEPEHOCa B KUAKOCTH.

3. VYpaeuenue Hapbe-Crokca (eHOMEHOIOTHYECKHI TIOAXOM) KaK OCHOBHOE YPaBHEHHUE MEXaHWUKU
CIUIOIITHOM CPEJBI.

4. MarnuTtoruaponuHamuueckoe npuommwkenne. Cuna Amnepa. YpaBHeHue IU(QQy3ud MarHUTHOTO
IIOJIsL B IPOBOAALIEH cpesie. YCIOBUE BMOPOKEHHOCTH.

5. OcHOBHBIE METOIbl MaTeMaTHYECKOro aHanu3a (U3MYECKUX 3ajad: aHaJUTUYECKUU aHajus3,
CTAaTHCTHUUYECKUI aHAIN3 BEPOSTHOCTHOTO (POPMYIMPOBOK, aHAJIN3 HA OCHOBE TEOPHH Pa3MEpPHOCTEH,
ACHUMIITOTUYECKHI aHAJIN3 HA OCHOBE TEOPUH BO3MYIICHHUNA, YACICHHBINA aHAU3.

6. Meroapl YHMCICHHOTO WHTETPUPOBaHUS. MeETOA CpegHUX NPSAMOYTOJbHHKOB. METOJ Tpareuu,
MeToz CuMIICOHa.

7. AcuMmnToTHdeckas OIEHKAa HMHTErpajoB OT CHJIBHO MeHstomuxcs ¢(yHkuuii meromom Jlammaca
(mepeBana).

8. IIpubnmxeHHOe HHTETPUPOBAHUE OBICTPO KOJICOIIOIIMXCS (PYyHKIHIHA.



9. OOumii mnoaxoq K YHCICHHOMY HWHTEIPHPOBAHMIO HAa OCHOBE METOJIA HEOIPEAeIEHHBIX
k03¢ pruLMeHTOB.

10. OcHoOBHbIE METOAB!I YWCICHHOIO PEIICHUS HEITUHEHHBIX alre0pandecKuX ypaBHEHHMU (METox
urepauuii, meton HeroToHa, MeTOX AEeHUs OTpEe3Ka IIOoIaM U T.1.).

11. IlpuMeHeHne aCUMITOTHYECKUX METOIOB JUIS PEIIEeHHs HETMHEHHBIX aJIreOpanyecKiuX ypaBHEHHUH.
12. Metonp! uncnenHoro pemerus 3agad Komm qst QY.

13. Muorotouéunsie Mmetozp! penrenuss OIIY. Meron Anamca. Ero momudukarmm.

14. Meton poronku Ha mpumepe pemerust O/1Y 2-oro nopsiaka.

15. Kectkne muddepennmansaple ypaBHeHHs (IpUMEp KMHETHYECKMX ypaBHeHuil) Mcmonb3oBaHue
HESABHBIX CXEM.

16. YpaBHEHHE OTHOMEPHOTO JBMKCHHUS Ta3a B MpencTaBieHnn Jlarpanxa u Ditnepa.

17. XapaKTepI/ICTI/IKa ypaBHeHI/Iﬁ JWMHaAMHUKH HACAJIBHOI'O I'a3a. Hcnonp3oBanue XAPAKTCPUCTHUK: IJIA
HaXO0XKXJICHUA IT0JIA TCUCHU ra3a. OCHOBEBI XapaKTECpHUCTUK METOAA.

18. Pacnipenenenue napaMeTpoB B BOJHE Pa3psyKEeHUSI.
19. 3agaua o pacnazae MpOU3BOILHOTO pa3pbiBa. OCHOBHBIE TIPEICTABICHMUS.

Bonpocs! g ak3aMeHa:
. IIpocteie BosHbl. THBapuanTel Pumana.
. Obpazopanue ynapHoii BonHbl. CooTHOIIEHUE Ha ckauke. CooTHomenne Penkuna-Itoronno.
. Pa3zmepHnsie u 6e3pazmepubie BenmuuHbl. [IH-Teopema.
. Obmwme npeacrapnenns 00 aBTOMOJICIBHBIX 3aa4ax.

1
2
3
4
5. ABTOMOJENbHASA 33/1a4a O CUJIBHOM TOYEYHOM B3pBIBE B OJJHOPOJHOI aTMOCdepe.
6. ABTOMOJENBHBIC 33]]a41 JINHEWKON TEIUIONPOBOAHOCTH /ISl INIOCKOTO M C(hepUIecKoro ciayyas.
7. ABTOMOJIENBHBIE 33]]a41 C HETMHEHHOM TEIJIONPOBOAHOCTHIO JIJIS TNIOCKOTO CITydasl.

8. PemieHue aBTOMOJIENBHBIX 3334 JUIs BOJIHBI Pa3psKEHU.

9

Meron manblXx BO3MylLIeHUM. JIMHeapu3auus U HMCCIENOBAaHHE HA YCTOMYMBOCTH PABHOBECHOIO
COCTOSIHUS CUCTEMBI.

10. IIpumeHeHHEe MeToJa aCUMITOTHYECKUX Pa3lOXKEHUM K YPaBHEHHIO ¢ MajbIM MapaMeTpOM IMpHU
cTapuieil IpOru3BOIHOM.

11. YacTHble ciTydan aCUMITOTHYSCKMX METOIOB MPUMEHEHHSI K 3a7[a4aM HEJIMHCHHBIX KOJICOaHUH.
12. O01as uaeosorus MeEToAa aCUMIITOTHYECKOTO aHaim3a boroimro0osa.

13. Cerounas annpokcuMaiys 1uddepeHaabHbIX ypaBHEH!H Ha IpUMepe YpaBHEHHS OJHOMEPHOTO
rasa.

14. AHanu3 yCTOWYHUBOCTH Pa3HOCTHEIX CXeM Ha OCHOBE MeToaa Dypbe.

15. Cxema Jlakca u Jlakca-Bennpodda B nmpuMeHEeHNH K rHNEpOOIMYECKUM yPAaBHEHHUSIM IWHAMHUKH
rasa.

16. IlpencTaBineHne 0 CETOYHO-XapaKTEPUCTHIECKOM METO/IE PEIICHUs TUIIEPOOIMUECKUX YPAaBHEHUH.
17. Pa3HOCTHBIE CXeMBbI JUIsI OJJHOMEPHBIX MapabOINYeCKUX YPaBHEHUH.

18. TemmeparypHble BONHBI W 3aJa4a TEIUIONPOBOAHOCTH. (OCOOCHHOCTH WX MPOrpaMMHON
peanuzanuu.

19. HesBHble pazHOCTHBIE cxeMbl. 11X HEOOXOAMMOCTh U MPEUMYIIECTBA, TPYAHOCTH peanu3aunu (Ha
KOHKPETHOM IpPUMEpE).

20. Pa3sHocTHas anmpokcUMAaIlMs OSIUTMITHYCCKHX YpaBHeHUH. OCOOCHHOCTH amlpOKCUMAIUH
IPaHUYHBIX YCIOBUH NMPH PEIICHUH SIUTUITUYSCKUX YPAaBHEHHH.

2]1. YucneHHOE pelleHUE UIMNTHYECKUX YpaBHEHWM Ha npuMepe ypaBHeHHs llyaccona u apyrux
JIEKTPOCTATUUECKUX 3a]1au.

buner 1:
ABTOMOZIETIbHBIE 33/1a41 C HEJMHEHHON TEeIIONPOBOJHOCTBIO IS INIOCKOIO Cydasl.
[Ipocteie BosHbL. THBapuanTel PuMana.

Kpurepun onennBanus

10 BcecTopoHHHWE, CHCTEMAaTH3MPOBAaHHBIC, IIyOOKHE 3HAHUS Y4eOHOH MPOrpaMMbl TUCLMILIMHBI U
b

YMEHHE YBEPEHHO NPHUMEHSATh HX IPU PEIICHWH KOHKPETHBIX 3aJad, CBOOOTHOE M MpaBUIBHOE

000CHOBaHME MPUHATHIX PEIICHUI



9  BCECTOpPOHHHE, CUCTEeMaTH3UPOBAHHBIC 3HAHUS Y4YeOHOH MpOrpaMMbl JUCLUUIUIMHBI U yYMEHHUE
YBEPEHHO NPHMEHATh UX NPH PEIICHUH KOHKPETHBIX 3a/a4, CBOOOJHOE M MpaBHIbHOE 00OCHOBaHHE
NPUHATHIX pPEeIICHUI

8 Cucremaru3upoBaHHbIC 3HAHUS YUEOHON NMPOrpaMMBbl JUCUUIUIMHBEL U YMEHHE YBEPEHHO IPUMEHSITh
UX IIpU PELLICHUH KOHKPETHBIX 3a]a4

7 TBeploe 3HaHUE MaTepHalla, IPAMOTHOE €0 U3JI0KEHUE, YMEHUE [IPUMEHATh [10JyUYeHHbIC 3HAHUS
Ha IPaKTHKe. B OTBETE WM B pEeIIEHUH 3a7a4 IOy CKAIOTCSl HEKOTOPBIE HETOYHOCTH

6 Teepnoe 3HaHHE MaTepHalla, yMEHHE IPUMEHATH MOTyYEHHBIC 3HAHNA Ha MpakTUKe. B oTBeTe nim B
pELIEeHUH 3a/1a4 JA0ILyCKAIOTCsl HETOYHOCTH

5 OO6uee 3HaHME MaTepHaja, yMEHHE NPHMEHSTH IONyYeHHbIE 3HAHMS B HEKOTOPBHIX ciydasx. B
OTBETE WM B PEIICHNUH 3a/1a4 JONYCKAOTCSI HETOYHOCTH

4 Pa3po3HEHHBIN XapaKTep 3HAHWH, HEJJOCTATOYHO MPaBUIIbHBIC (HOPMYITHPOBKH 0A30BBIX MOHSITHA.
Brnasenue ocHOBHBIMH pazzeniaMu yueOHOH IporpaMMbl, HEOOXOAUMBIMU AJISl JajibHEHIEro 00yYeHHs.
CrnocoOHOCTh MPUMEHSTH MOJTyYCHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHON CUTYaIlH

3 ®parmeHTapHbBIN XapaKkTep 3HAHWN, HEIOCTATOYHO MPaBUIIbHBIE (POPMYIUPOBKU OA30BBIX MOHATHUH,
HapyllIeHUs. JOIMYECKON I0CIIEN0BaTEeIbHOCTH B M3JI0OKEHUHM IIPOrpaMMHOIo Marepuana. Branenue
OCHOBHBIMH pazjiesiaMi Y4eOHON MpOorpaMMbl, HEOOXOAUMBIMHU AJISl JaJbHEHIIEro 00yYeHHI.

2 OtcyTcTBHE 3HaHHMH 1O OONBIIEH YacTH OCHOBHOTO COJEpXaHHUS Y4YeOHOW IpOrpamMMbl
JucuriuinHbl. [pyObie ommbku B popMyIupoBKax OCHOBHBIX NOHATHI. HecrmocoOHOCTH MCIONIB30BATh
[I0JIyYEHHBIE 3HAHUS IIPU PELICHUU TUIIOBBIX IPAKTUUYECKUX 3a]1ay.

1 OrcyrcTBUe 3HAHUH OCHOBHOTO COZIEPKaHUS yueOHOH mporpaMMbl JUCUUIUIMHEL [pyOble ommbku
B (popMynupoBKax OCHOBHBIX HOHATHH. HecrnmocoOHOCTh HCMONIB30BaTh IOJMYyYCHHBIE 3HAHHS IIPH
PEIICHNH TUITOBBIX MPAKTHUECKUX 33]1a4.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpems npoBeaenus auddepeHunpoBaHHOrO 3aueTa 1 9K3aMeHa 00yJaroIUecss MOTYT HOJIb30BaThCS
NpOrpaMMOX  AUCUUIUIMHBI, KOHCIEKTAMM, & TakKX€ pPEKOMEHJIOBAaHHOM M JONOJIHUTEIbHOU
JIUTEPaTypOu.

CryneHTy 3azmaeTcsi BOIPOC MO OAHOMY M3 IMYHKTOB IMpOrpaMMbl Kypca M JaeTcsi OAMH 4ac Ha
IIOATOTOBKY. BpeMs oTBeTa He AOJKHO IpeBbIaTh 30 MUHYT.



