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AHHOTANMA

CrynenTsl, u3ydatoniie Kype «TeopeTuieckre 0CHOBBI MMPOSKIIMOHHOTO METO/a», JOJDKHBI OBIA/IETh OOIIUM
MOHATUMHBIM aIapaToM W HAy4YUThCS NPUMEHATh TEOPETUUYECKHE 3HAHUA Ha MpakTuke. B pesynbrare
W3yYEHUS JIUCIMIUIMHBI CTYACHT JIOJDKCH WMETh OCHOBHBIC MPEJACTaBICHHS O (U3NYECKHX Ipolieccax,
JIeKalX B OCHOBE KMHETUYECKOU Teopur bonbliMaHa, yMeTh 3a/1aBaTh TPAHUYHBIC YCIOBUS AJIS PA3IUUYHBIX
3aad  KHHETHYECKOM TEeOpHH, pacCUMThIBATh M  aHAJIW3UPOBATh Ta30KMHETUYECKHE  IIPOLIECCHI
TEIJIOMACCOTIEPEHOCA, PACCUUTHIBATE OCHOBHBIE  (PU3WYECKHE XAPAKTEPUCTUKH  Ta30KWHETUYECKUX
MPOIECCOB, 3HATh 00JACTH MPUMEHEHHUSI KOMITBIOTEPHOTO MOJCTUPOBaHus K KHy/ICEHOBCKMM MHKpOHAacocam
pasnuuyHoro twma. CTyIeHT MODKEH OBJaJeTh NPOSKIMOHHBIM METOJAOM BBIYUCIICHHS HWHTErpajia
CTOJIKHOBEHHII yMeTh Ha OCHOBE JTOrO IOAXOAAa CO3/[aBaTh KOMIBIOTEPHBIE MOMAETH [UIsl OMHCAHHS
ra30KMHETUYECKUX MPOIECCOB. B MUKPOYCTPOUTCTBAX.

1. leau u 3apa4u

eap AUCUMNIMHBI
- O3HAaKOMHUTH CTYAEHTOB C MaTeMAaTHUYECKHMMH OCHOBaMH KWHETHYECKOro ypaBHeHMs bonblimMaHna,
H-reopemoi;
- JIaTh KpaTKuii 0030p MOJCIHHBIX YPaBHEHUIA;
- BBECTH MOHATHE Oe3pa3MepHBIX BEIHUYHH;

- J€TaJIbHO O3HAaKOMUTL CTYAC€HTOB C KOHCEPBATHUBHLBIM IIPOCKIMOHHBIM METOAOM KaK JJid
OJHOATOMHOIO I'a3a, TakK U IJIsd CMecCel ra3oB ¢ Pa3iInIHbIMU MOJICKYJIIDHBIMA MaCCaMU.

3agauM AUCUMIIHHBI
- (hopmupoBanue 0a30BBIX 3HAaHUM B o00nacTh (U3HMKH MEpeHOCca MACChl M SHEPIHMH Ha OCHOBE
KMHETUYECKOro ypaBHeHUs boinblimana;

- o6yquI/Ie CTYACHTOB OCHOBHBIM ME€TOAaM H IOAXOAaM, HCIIOJIb3yEMbIM B KHHETUYECKOMN TCOpUHU,
HU3YyUCHUC 0a30BEIX HOPHUHIHAIIOB KHHCETHYECKOM TCOpUHU, OCHOBaHHOM Ha YpPpaBHCHUHA BOJ'ILI_IMaHa;

- (hopMHpOBaHHME  IIOJXOOB, OCHOBAHHBIX Ha KOHEYHO-PA3HOCTHBIX aNIpOKCHMAlWi omeparopa
aJBEKIIMM KWHETHYECKOTO YpaBHEHUS, PACLICIJICHME KWHETHYECKOrO YpaBHEHHUS IO (DHU3MYECKUM
npoueccam. J{uckpeTHas peanu3anys Ha4aJbHBIX U IPAaHUYHBIX YCIOBHH.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Cnocoben npuMeHsTh HAMEYATD MyTH €€ PEICHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKHue MOJEIH,
MPOMU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
OIIK-2 Crioco6GeH MCob30BaTh COBPEMEHHBIE |BBIYUCIMTEILHYIO TEXHUKY M CEpBHMCHI ceTH HMHrepHeT B
nH()OPMAIIMOHHBIC TEXHOJIIOTUU U obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

HPOTrpaMMHBIE CPEACTBA IIPU PELICHNUH 3a7a4 OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
po(eCCUOHANBHOM IEATENBHOCTH, COOMIONAs  |MaTeMaTHYECKHE METOABl M TMPUKIAIHOE [POrPAMMHOE
TpeOoBaHus MHYOPMALIMOHHOW OE30MIaCHOCTH  [obecrieyeHre Il pelIeHMs  Hay4HbIX  3a4ad B
npodeccuoHaIbHON 0bnacTu

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH [TIK-1.3 BnageeTr KyapTypoil MOCTAHOBKHA HAYYHOH 3aJa4d U
HAyYHBIE SKCIIEPUMEHTHI (B H30paHHO#M MOJICIIMPOBAHMSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CHCTEM
npeaMETHOH obnacty) u (unu) teopetndeckue |[1K-1.4 VYMeer CTpOUTh MareMaTHYeCKME MOJEIH Ui
(aHanUTHYECKUE U UMUTALIUOHHBIE) ONMCAHMSI W MCCIEAOBAHHA IIPOLECCOB M SABICHUH B
HCCIEI0OBaHUS COOTBETCTBYIOIIMX HAyYHBIX 001acTAX

[IK-2 CnocoGen ananmu3uposath noiyueHHsie B [[IK-2.2  Ymeer  HaxoguTh  KIIIOYEBBIE  IapaMeTphl,
X0JIe HayYHO-HCCIIeIOBATEILCKON PabOThI OTIpEACIAIONINE H3y4yaeMoe SIBJIEHHEe, U TPOU3BOIUTH
JAHHbIE U JeTIaTh HayYHbIC BBIBOJIBI YHCJICHHBIE OLICHKH I10 MOPSAIKY BETHYUHBI

(3aKTrOUeHMS)




[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh
noaxozsuiee 000pyaoBaHNE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlIeHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  HCIIONB3yeMbIX  alrOpUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)

B pe3ynbrare ocBoeHMS JUCIUIUTHHBI 00y4YaroNInecs JOKHBI

3HATb:

- NPpUHIUIBI U MCTO/JbL KHHETHYCCKOI TCOpUHn BOJ'ILL[MaHa, MOJIYy4YCHHUA KOTCPCHTHOI'O HU3JIYUCHUA,
(1)I/I3I/I‘-ICCKI/IC SABJICHUA, JICKAIIUC B OCHOBE METOAOB IIEPEHOCA I'a30B PIH3JIy‘I€HPII>i B CJIOKHBIX Cpe€aax U

KOMITO3HIIMSIX.
YMETB:

- YACJICHHO pCHIATh KUHCTUYCCKOC YPABHCHUC.

BJIAJIETh:

- METOaMHU KOMITBIOTEPHOTO MOJAEIMPOBAHUS TA30KMHETUYECKUX MPOLIECCOB, METOAAMHU pa3padOTKU
po0JIEMHO-MOJIETTMPYIOIINX CPE HAa COBPEMEHHBIX CYIEPKOMITBIOTEPHBIX CHCTEMAX.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Beenenue. 5 5
2 Kunernueckoe ypaBHenue bonbimana. 5 5
KoncepBaTuBHBIN MPOEKINOHHBIA METOI
3 BBIYNCIICHUSI HMHTETpajia CTOJIKHOBEHHI 5 5
bonpumMana s mpocToro rasa.
KoHcepBaTUBHBIN NMPOEKINOHHBIA METOJ
4 JUIsl Tra3a C BHYTPEHHHMM CTEIECHSIMU 5 5
CBOOOBI.
5 KoncepBaTuBHBIN MPOEKINOHHBIA METOJ 5 5
JUTsL CMECH T'a30B.
6 UucneHHOE pelmeHue KUHETHYECKOTO 5 5
ypaBHEHUs boisblmaHa.
Nroro yacos 30 30

HO,I[FOTOBKa K 3K3aMCHY

30 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.em.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 7 (OceHHwmii)
1. Brenenue.

BBenenue B qUCIUIIINHY.




2. Kunetnueckoe ypaBHeHue bonpiimana.

CaolicTBa KHHETUYECKOTO ypaBHeHus boibiimana.

Cummerpusi.

H-reopema.

JInHeapuszoBaHoe ypaBHeHUE bonbmaHa.

MoznenbHblE ypaBHEHUS.

bespasmepHble nepeMeHHbIE.

YpaBHeHue bonbliMana 111 CMECH T'a30B.

VYpaBHenue bonbiimana 1 ra3a ¢ BHyTPEHHHUMH CTEIIEHSIMH CBOOO/BI.

3. KoHcepBaTHBHBIN MPOEKIIMOHHBIN METOJl BHIUMCICHHS MHTErpajia CTONKHOBeHH bonbiimana s
IIPOCTOrO ra3a.

JucKkpeTH3anus o CKOPOCTHOMY NPOCTPAHCTBY.

CTONKHOBEHHE MOJIEKYII.

Mertonsr uaTerpupoBanus. Ontumansablie Kodgduuuentsl Kopodosa. Cetku Kopoboga.
Metonuka npoeurpoBaHusl U HHTEPIIOIUPOBAHUSI.

HI/ICerTI/ISaLII/ISI no BPCMCHHU. Cxema 317mepa. CxeMbl BTOpPOro mnopsaka. Cxema HETIPCPBIBHOI'O
cucTa.

VYuer noreHIana B3auMOAEHCTBUS MOJIEKYIL.
TecTupoBaHue peanu3aluy MeToAa. 3a/1a4a TerIoNpoBOAHOCTH. CTPYKTypa yAapHOU BOIHBEI.

4. KoHcepBaTUBHBIN MPOCKIIMOHHBIA METOI JUIsl Ta3a ¢ BHYTPEHHUMHU CTETICHSIMHU CBOOO/IBI.
Pacuer ceueHMil CTONKHOBEHHWM JBYXaTOMHBIX MOJEKYJ C YYETOM BpallaTelIbHbIX CTENEHEN
CcBOOOZBL.

[IpoekiMoHHBIA METO.

[IpakTuueckas 4acThb.

5. KoHcepBaTUBHBINA MPOEKIIMOHHBIA METOJT ISl CMECH Ta30B.

JIBYXTOUEUHBIN POEKINOHHBIA METO/,.

MHOroToYe4HbI NPOEKIIMOHHBIA METOI.

[IpakTuueckas 4acThb.

6. UucneHHoe peleHue KHHETUYECKOro ypaBHeHus: bonpiMana.

Pacmenenue.

YpaBHEHHE NepeHoca.

YpaBHEHHE OTHOPOAHON pENAKCALIUH.
IIpakTnueckas yacte Ha npuMepe BI'K monenn.

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

VYueOHast ayTuTOpHs, OCHAIICHHAS] pa00OYUMHU CTAHIIUSMHU, 00BETUHECHHBIMH B CETh.
6.IlepeyeHb pekoMeHAYeMOM JUTEPATyPhI

OcHoBHas 1uTeparypa
1. Jlunamuka paspexxeHHoro rasa. Kunernueckas teopust [ Tekct]/M. H. Koran, -M., Hayka, 1967



2. K. Yepunnpguu. Teopust u npuiiokeHus ypaBHeHus bonsnmana. — M.: Mup, 1978. — 496 c.

3. @©.T. Yepemucun. Pemenne KnHETHUECKOTO YpaBHEHUS bonbliMaHa A1 BHICOKOCKOPOCTHBIX
teuenuit. — JKBM u M®, 2006. — T. 46, Ne 2. — C. 329-343.

4. A. A. Raines, F. G. Tcheremissine. Structure of shock waves. In: High temperature phenomena in
shock waves. — Berlin-Heidelberg: Springer, 2012. — V. 7 (7). — P. 231-269.

5. @.I. YepemucuH. PelieHre KHHETUYECKOTO ypaBHEHUsI bonblMaHa 111 MHOrOaTOMHOI'O ra3a. —
KBM u M@, 2012. — T. 52, Ne 2. — C. 270-287.

JlononHuTeNbHAS TUTEPATypa
1. Maremarndeckast Teopusi HeogHOpoaHbIX Ta30B [ Tekct] = The mathematical theory of non-uniform
gases, MmoHorpadus/C. Yenmen, T. Kaynunr , -M, U3a-Bo uHOCTp. TUT., 1960
2. W. H. Press, S. A. Teukolsky, W. T. Vetterling, B. P. Flannery. Numerical Recepies. The art of
scientific computing. Third Edition. — N. Y.: Cambridge, 2007. — p. 1235.
3. JIx. l'upmdensaep, Y. Keprucc, P. bepn . Monekynsipaas Teopust ra3oB u xxujkocteit — M.: Uzn.
HH. UT., 1961. — 930 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

http://lib.mipt.ru/catalogue/1604/?t=492 — snexrponnas 6ubnuorexa dusrexa

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBJICHUU 00Pa30BaTeJIbHOI0
npouecca o JMCUUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexunoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTUMEANIHBIC TEXHOIOTHH, BKIIOYask IEMOHCTPAIIHIO
npeseHTauuii. B npouecce caMocTosTeNsHON PabOThl 00yYarOIUeECs UCTIONB3YIOT TaKHe
nHpopmanronnsle Texnonorun kak GMSH, MPI, OpenGL.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_Iy.Tlﬂ)

Crynentsl, u3y4atoniiue Kypc «TeopeTrHueckiue OCHOBBI MPOCSKIIMOHHOTO METOAa» JOKHEI OBIAJIETh
OOIIMM MOHATHHHBIM amaparoM W HAayYUThCsl MPUMEHATh TEOPETHYECKUE 3HAHWS Ha MpakThke. B
pe3yabpTare U3ydeHus AUCIUILINHBI CTYACHT JOHKEH UMETh OCHOBHBIE MPEACTABIICHUS O (PU3NIECKUX
mpolieccax, JieXalluX B OCHOBE KWHETHYEeCKoW Teopuu bornbliMaHa, yMmMeTb 3ajlaBaTh TpaHHYHBIC
YCIOBHS JUIS PA3IMYHBIX 3a7ad KUHETHYECKOM TEOpWH, pACCUUTHIBATH U  aHAIU3HPOBATH
ra30KMHETUYECKHE TMPOIECChl  TEIUIOMACCONEPEHOCa, PACCUUTHIBATH OCHOBHBIE  (DU3UYECKHE
XapaKTePUCTUKH Ta30KHHETUYECKUX IPOIECCOB, 3HATh OOJIACTH TMPUMEHEHUS KOMIBLIOTEPHOTO
MozenupoBaHusi K KHyICEHOBCKMM MHUKpOHacocaMm pazinyHoro tuma. CTyIeHT AOJKEH OBIAJETh
MIPOEKITMOHHBEIM METOJIOM BBIYHCIICHHS WHTETpasia CTOJKHOBEHWU YMETh Ha OCHOBE ATOTO IOAXOAA
CO3/1aBaTh  KOMIIBIOTEPHBIE  MOJENW IS  ONHCAHUA  Ta30KMHETHYECKHUX  MPOILECCOB. B
MUKpOyCTpoHTCTBaX. Iloka3aTeneM BialeHWs MaTrepHaioM CIY)KUT YMEHHE peliarth 3aj]adyud |
OPUEHTHPOBATHCS B KPYyre BOIIPOCOB, CBSI3aHHBIX C MpOOJIeMaMu TEUEHWH Hepa3pe:KEHHOTO Ta3a B
MUKpPOCTpyKTypax. s dopmupoBaHusS yMeHHS NPUMEHATH TEOPETHUYSCKHE 3HAHUS HA TPAKTHUKE
CTYJIEHTy HeoOXoAuMoO pa3paboTka TporpaMM W alTOPUTMOB  YHCJICHHOTO PEUICHHS YpPaBHEHWUS
Boapimana.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCIICKTA 3aHSITUH;

— HANPSHKEHHOW CaMOCTOSTEILHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— TIOATOTOBKY K BBITIOJTHEHHIO 3aJaHHUI MPOMEKYyTOUHOM aTTeCTalllu.

[Tokazarenem BiajeHHs MarepHajoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
IHUCHHIUINHEL.



BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHMYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3Y4EHHUsI OTIEIbHBIX TEM, BOINPOCOB, CJIEAYET OOpaIarbcs 3a KOHCYIbTAlMAMHU
MIpENoAaBaTelto.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: CynepKoMIbIOTEPHOE MOAETUPOBAHUE SIACPHBIX IPOLIECCOB U TEXHOJIOTUI
Du3TEX-1IKOIAa TPUPOAONOAOOHBIX, INIA3MEHHBIX U SIIEPHBIX TexHOoJoruid uMm. U.B.
Kypuatosa
Kadeapa MOJICINPOBAHUS AEPHBIX IPOLIECCOB M TEXHOIOTHI

Kypc: 4

KBaJIMpUKALUS: GakanaBp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 7 (OCEHHUH) - DK3aMeH

Pa3zpatGoTunk: @.I". YepemucuH, 1-p Gpus.-mMart. HayK, Ipodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CriocobeH npuMeHsTh HAMEATh TIyTH €e PENICHHs

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
OIIK-2 Crioco6GeH MCIob30BaTh COBPEMEHHBIE |BBIYUCIMTEILHYIO TEXHUKY M CEpBHMCHI ceTH MHTepHeT B
“H()OPMAIIMOHHBIC TEXHOJIIOTUU U obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

HPOTrpaMMHBIE CPEACTBA IIPU PELICHNUH 3a7a4 OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
po(eCCUOHANBHOM JIEATENBHOCTH, COOMIONAs  |MaTeMaTHYeCKUE METOABl M TMPUKIAIHOE [POrPAMMHOE
TpeOoBaHus MHYOPMALIMOHHOW OE30MIaCHOCTH  [obecrieyeHre Uil pelIeHMs  Hay4HbIX  3a4ad B
npodeccuoHaIbHON 0bnacTu

[IK-1 CnocoGeH mi1aHupoBaTh U NPOBOAUTH [TIK-1.3 BnageeTr KyapTypoil MOCTAHOBKHA HAYYHOH 3aJa4d U
HAyYHBIE SKCIIEPUMEHTHI (B H30paHHO#M MOZIEIIMPOBAHUS €CTECTBEHHOHAYYHBIX OOBEKTOB M CHCTEM
npeaMETHOM obnacty) u (unu) teoperndeckue |[IK-1.4 VYmeer CTpOUTh MareMaTHYeCKME MOJEIH Ui
(aHanUTHYECKUE U UMUTALIUOHHBIE) ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SBICHUH B
HCCIICAOBAHHUS COOTBETCTBYIOIINX HayYHBIX 00JaCTIX

[IK-2 CnocoGen ananmu3uposath nonyueHHsie B [[IK-2.2  Ymeer  HaxoguTh  KIIIOYEBBIE  IapaMeTpHl,
X0ZIe HayYHO-HCCIIEI0BATEIBCKON pabOThI OIIpEeNeNIAIOIIME HU3yyaeMoe SBJIEHHE, U IIPOU3BOIUTH
JAHHbIE U JeJIaTh HayYHbIC BBIBOJIBI YHCIJICHHBIE OLICHKH I10 MOPSAIKY BETHYUHBI

(3aKTrOUeHMS)

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh [IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX

oAXOAAIICC O60py;[OBaHI/IG, HUHCTPYMCHTBI U MCTOAOB, HCIIOJIB3YCMbBIX Ha QBM, BBIYUCIIMTSIBHOMN
METO/bI UCCIICTOBAHUMN JIJISI peuieHus 3aga4 B CIO0XHOCTHU HCIIOJIb3YEMbIX aAJIrOPpUTMOB )41 o0beMa

n30paHHON MTPEIMETHOM 00JIacTH TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh [IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U OTHOIIICHHS UCTIONB3YEMBIX MTOHITHH U MOJIeNen

METOJIOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare m3yueHus AMCHMIUIMHBI «TeopeTmueckne OCHOBBI MPOEKIMOHHOTO METO/a» OO0ydaromuics
JOJKEH:

3HATh:
- INPUHLUIB ¥ METOAbl KUMHETHYeCcKoll Teopuu bosbliMaHa, NOJIYy4eHUs KOI'€PEHTHOIO HU3JIy4EHus,
(u3nyecKue sBICHUS, JIeXKAaIlue B OCHOBE METOIOB MEPEHOCA Ta30B MU3IYUCHUN B CIOXKHBIX CpellaX u
KOMITO3ULIMSIX.

YMeThb:
- YUCJICHHO PEeLIaTh KHHETUYECKOE YPABHEHUE.

BJIaJeTh:

- METOAaMU KOMIIBOTEPHOTO MOIACIMPOBAHUA Ta30KMHETUYCCKUX IPOLCCCOB, METOAAMU pa3pa60TK1/I
HpO6J'IeMHO—MO)IeJ'II/Ipy}OH_II/IX Cpca Ha COBPECMCHHBIX CYIICPKOMIIBIOTCPHBIX CUCTCMAX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0
He npexycmotpeHo.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. CBoiicTBa KMHETHYECKOTO ypaBHeHUd bonbimana.



. CummeTpus.

. H-teopema.

. JIuneapusoBanoe ypaBHeHue bospmana.
. MonenpHbIE YpaBHEHUS.

. be3pazmepHbie nepeMeHHbIE.

. YpaBHeHue bosbliMaHa [UIsl CMECH Ia30B.
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. YpaBHenue bonbiiMaHa /1 raza ¢ BHyTPEHHHMH CTETIIEHAMH CBOOOJBI.
9. Pacueruienue.

10. YpaBHEHHE OTHOPOTHON peTaKCaIlyH.

11. JuckpeTu3zaius o CKOpOCTHOMY IPOCTPAHCTRY.

12. CTONTKHOBEHUE MOJIEKYI.

13. MeTo/ibl UHTETPUPOBAHMUSI.

14. Onrrumanshibie Kodddurrentsl Kopodosa. Cetku Kopobona.
15. Meronrka MpoeuupoOBaHUs U HHTEPIIOIUPOBAHUS.

16. luckpernzanus no Bpemenn. Cxema Ditnepa.

17. Cxemsl BTOporo nopsaka. Cxema HelmpepbIBHOTO CUETA.

18. Yder noreHiumana B3auMoIeHCTBUS MOJIEKYJI.

19. TectupoBaHue peanu3alii METO/A.

20. 3amada TernonpoBoaHOCTH. CTPYKTypa yAapHOU BOJHEI.

21. JIByXTOUY€UHBII MPOEKIINOHHBINA METOZ.

22. MHOTOTOYEUYHBIHN MPOEKIIMOHHBIN METO/I.

[Tpumeps! 3K3aMEHAMOHHBIX OUIIETOB:

buner 1.

1. MeTonuka mpoennpoBaHus U HHTEPIIOIUPOBAHMS.
2. Quckperu3zanus no BpeMmenu. Cxema Diinepa.

buner 2.
1. Cxemsl Broporo nopsiaka. Cxema HEpepbsIBHOTO CYETA.
2. YyeT noTeHIrana B3auMOACHCTBHS MOJIEKYII.

buner 3.
1. TecTupoBaHue peanu3annuy METONA.
2. 3agaga temnonpoBogHOCcTH. CTPYKTypa yAapHOM BOJIHBIL.

buner 4.
1. IByXTOUEUHBIN MPOEKIIMOHHBIH METO/I.
2. MHOTOTOUYEYHBIH TPOEKIIMOHHBIA METO/I.

Kpurepun onennBanus

O6yqalou_[eMyC;1 CTAaBUTCA OLICHKA B COOTBCTCTBUU C IMPOACMOHCTPUPOBAHHBIM YPOBHCM MOATOTOBKH,
OLICHHMBAHUE TMPOU3BOAUTCA Ha YCMOTPCHHS OJOK3aMCHATOpa B COOTBETCTBUH C 0COOEHHOCTIMU
AUCHUIUIMHBL U CIICAYIOIHUMU KPUTCPUAMU:

Onenka "ommuno" (10 OGayioB) BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 OamioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U IPaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (8 0OamioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
IPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHSTHIX
pelIeHui, ¢ HEKOTOPBIMH HEOYETAMH.



Onenka "xopomo" (7 0anioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJyYCHHBIC 3HAHHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.

Onenka "xopomo" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa MNPAKTHUKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYIACHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHITh IOJyYeHHbIE 3HAHMS Ha IPaKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOYHOCTEH.

Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IOKa3zaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAaMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3eibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero o0y4deHus, u
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynosierBoputenbHO" (3 Oayia) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBII,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIIero o0ydeHus 1
C TPYZIOM IIPUMEHSET MOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOU CUTYalHH.

Onenka "HeymoBneTBopuTenbHO" (2 0ajuia) BBICTABISIETCA CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMMmbl TUCHUIUIMHBI, JOIMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpOBKax OCHOBHBIX MIPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Onenka "HeynosierBoputenbHO" (1 0aymr) BbICTaBISETCS CTYJACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)KaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIOBBIX MPAKTHYECKHX
3aj1ay.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

[Ipu mpoBeneHNU olleHWBaHMS 3HaHWK OOydYarolIeMycs MPEJOCTaBIsIeTCS BpeMsl Ha IMOJITOTOBKY Ha
yCMOTpeHue 3K3aMeHaropa. Ompoc oOyuaromierocs 1mo OuiIeTy Ha YCTHOM 3K3aMEHE HE JOJKEH
MIPEBBINIATH OAHOTO acTpOHOMUYECKoro yaca. OIlleHMBaHHME 3HAHHM MPOU3BOIUTCSA B COOTBETCTBUHU C
BBIIIEYKAa3aHHBIMU KPUTEPUSAMHU B COOTBETCTBUU C COAEPHKAHUEM TUCLUIUIIMHEI.



