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nabopatopusie 3ansaTus: 0 gac.
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AHHOTANMA

Crynentsl, usydaomue Kypc «Dusndeckne 0CHOBBI SKOJIOTMYECKH YHCTHIX MCTOYHHUKOB SHEPTUW» IOIKHBI
OBJIAJIETh OOINMM TOHSITHITHBIM aIlliapaToM W HAYYHUTHCS MMPUMEHSITh TEOPETHUECKIE 3HAHUS Ha TpaKTuke. B
pe3ynbTare W3ydeHHs JUCHUILIUHBI CTYJACHT JIOJDKEH WMETh OCHOBHBIC TPEJACTABICHUS O (PU3MYECKHX
MpoIECCax, JEeXKAIUX B OCHOBE KHHETUYECKON Teopuu bonbliMaHa, yMETh 3aJ1aBaTh I'PAHUYHBIE YCIOBUS TS
pPa3TUYHBIX 33Ja4 KWHETHYECKOW TEOpPHH, PACCUUTHIBATh M aHAJU3WPOBATh T'a30KHHETHUYECKHE MPOIECCHI
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
Fa30KMHETUYECKUX MPOIECCOB B MUKPOYCTPOUTCTBAX.

1. leau u 3apa4u

eap AUCUMNIMHBI
- OCBOCHHEC CTYJICHTaMH OCHOB OIMCAHHS TMEPEHOCAa W3MyYeHUN M Ta30B B Pa3IMYHBIX Cpelgax H
CHCTEMAX;
- O3HAKOMJICHHME C OCHOBHBIMH TIOJIOKEHUSIMH KWHETHYECKOH TEOpPHWH, BBEJCHHE B OIKCAHUE
TEPMUHOJIOTHH;
- O3HAKOMIJICHHE C OCHOBHBIMH (PM3NYECKUMHU MTPUHIIMITAMHA OTTUCAHUS TIPOIIECCOB IepeHoca.

3agauu AUCUMIIHHBI
- (opmupoBanue 0a30BbIX 3HAaHUH B 007acTH (PU3MKU TMEpPEeHOCAa MAcChl M DHEPrHM Ha OCHOBE
KMHETUYECKOro ypaBHeHUs boinblimana;
- o0y4yeHue CTyIEeHTOB OCHOBHBIM METOJAaM M IOAXOIaM, HCIIOJIb3yeMbIM B KHMHETHUYECKOW TEOpHH,
u3ydeHue 6a30BbIX MPUHLIUIIOB KHHETHYECKOW TEOPHH, OCHOBAHHOM Ha ypaBHeHHUHU bonbimaHna;

- (opmupoBaHHE MOAXOIOB, OCHOBAHHBIX HA KOHEYHO-PA3HOCTHBIX aNIPOKCHMANHMAX OIeparopa
aJIBEKIIMM KWHETHYECKOTO YpaBHEHHS, PACLICIJICHME KWHETHYECKOrO YpaBHEHHUS IO (DHU3MYECKUM
npoueccam. JlMCKpeTHas peanu3anys HayajabHbIX U TPAHUYHBIX YCIOBUH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETCHIINH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Cnocoben npuMeHsTh HAMEYATD MyTH €€ PEICHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJEIH,
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMUCCTBECHHBIC PACUYCThI U OLICHKU

C€CTCCTBCHHBIX HAYK, U UCIIOJIb30BaTh UX B

MPO(ECCHORATBHOM MESTETBHOCTH OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH

MOJIYYCHHBIX PC3YJIbTATOB

OIIK-2 Cnocoben ucnonb3oBarh copemernsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
MpOrpaMMHBIE CPENICTBA IIPH PEeLIeHUH 3a1ad  |obnactu (cdepe) npodeccHoHaNbHOMN AesITeTbHOCTH

poheCCUOHATBHOM JIeITENLHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAIIMOHHOW OE30TIaCHOCTH

OIIK-5 Criocoben yuactBoBarh B ipoBefieHnn  |OIIK-5.2 O6nagaer cmocoOHOCTEIO K OCBOCHHIO HOBBIX
(dyHIaMEHTANBHBIX U IPUKJIATHBIX 3HaHWUH HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaren
UCCIICAOBAaHUM U pa3pabOTOK, CAMOCTOSTENBHO |1 APYTHX UCTOUHUKOB

OCBaMBaTh HOBBIC TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTU4eCKHe METOJIbI UCCIICIOBAHUM, U
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
Hay4HO-HCCIIEI0BATEIbCKOM,
W3MEPHUTENBHO-aHATUTHIECKOHN 1
TEXHOJOTHYECKOH armaparype

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH [IK-1.1  Bnageer  ¢yHAaMEHTAIbHBIMH  MOHATHUSIMH,
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI 3aKOHaMHM ¥ TEOPUSIMH COBPEMEHHOM (PpH3nKn
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llpU,LLlVlCIHUYI UUJlale{l} n \J(lJU{l} Lcupcudﬂcpl\mc
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
WCCIIeIOBAHUS

[1IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CUCTEM

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIE B
X0ZIe HayYHO-HCCIIeI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOUeHMS)

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHI,
OIIpEeNeNIAIOIME HU3yyaeMoe SBJIEHHE, U IPOU3BOIUTH
YHCJIEHHBIE OLIEHKH IO MOPSIAKY BEIUYHNHBI

[TK-2.3 CrniocobeH npencTaBisTh HayuyHbIC YTBEPKICHUS, UX
000CHOBaHMSI M J0Ka3aTelIbCTBA, HAYYHBIE MPOOJIEMBI U HX
pelieHnss SCHO W TOYHO B TEPMHUHAX, IOHATHBIX JUIs
npoeCCHOHANBHON ayTUTOPUH, B NHUCBMEHHOH M YCTHOU

dopme

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, HHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlieHHs 3314 B
n30paHHON MPEeAMETHOM 00IacTi

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBATh TOYHOCTh HPUOMMKEHHBIX AHATUTHUYECKHUX
METO/I0B BBIYMCIICHHMA

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

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HATb.

- IPUHIIMIIBI ¥ METOJIbI GU3UKY TIPOHHUKAIOIIUX U3TYUCHUN U Ta30B B 3aJla4aX sJCPHBIX TEXHOIOTHH.

YMETb:

- Ha OCHOBE 00X (PM3NYECKUX MPUHITUIIOB PeniaTh OCHOBHBIE YUeOHbIC 3aa4n (DU3UKH MTEpeHoca.

BJIAJIETh:

- OCHOBaAMH DOKCHCPUMCHTAJIbHBIX W TCOPETHUCCKUX METOHAOB aHaJIM3a (bI/I3I/I‘IeCKI/IX IIpoueccoB
NnepCeHOCAa MPOHUKAOIIUX I/ISJ'Iy"ICHI/Iﬁ 1 ra30B B Cpcaax.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUaM YUeOHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 BBenenue B JUCHUILIMHY. 15 20
2 Buns! snepHBIX U3MydeHUN. 15 20
3 OcHOBHBIE (PHU3MUECKHE XapAKTEPUCTHKH 15 20
rasa.
Nroro yacos 45 60
[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3aud.en.

4.2.
Cemecrtp: 5 (Ocennuii)

1. BBenenuve B AUCHUILTUHY.

ConeprxaHue UCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)




Kparkas wuctopuueckass crnpaBka O BO3HHUKHOBEHHMH M Pa3BUTHH MPOOJIEMBI pPagulallMOHHOMN
0€30MacHOCTH M MPOTHUBOPAAMALMOHHON 3amuThl. [Ipenmer u3yueHHs, Kpyr paccMaTpHBaeMbIX
BONPOCOB. 3HAUYEHHUE U POJIb AUCHUIUINHBI B PA3TUYHBIX 00JACTAX MCIIOIB30BaHUS SACPHON YHEPTUH.

2. Buasl sAepHBIX U3ITy4YEHUN.

Bunel sepHbIX U3Iy4YCHUH, CTENICHh MX ONACHOCTH M 3HAYUMOCTH B MPOOJEMe paJualiMoOHHON
6e3omacHocty u 3amuThl S1DY. [ToTok (pmroeHC) YacTHIl, TUIOTHOCTh MOTOKA, SAUHUIIBI H3MEPECHHUS.
[Tornomennast 103a, MOUIHOCTHh TOIVIOMIEHHONW JO3bl, €IWHUIBI HM3MEpeHHs. OKBUBAJICHTHAA
MIOTJIONICHHAS /1033, KOO (UITMEHTHI KaueCcTBa (BECOBBIE MHOKUTENH) PA3IUYHBIX BUJOB U3ITyUEHUS,
TPYNIIbl KPUTUYECKUX OPraHOB (TKAaHEBbIE BECOBBIE MHOXHTEHM), MOIIHOCTH JI03bl, EAUHUIIBI
M3MEpEHUs, DKBUBAJICHTHAS 10332 CMEIIAHHOTO O0JTyICHHUS.

3. OcHOBHBIE (PM3NYECKUE XapAKTEPUCTHKH ras3a.

MornekynsipHble MOTEHIUANBL. BHHApHBIE CTOJKHOBEHUS W JUIMHA CBOOOJHOTO MpoOera MOJICKYIL.
Kpurepun paspexeHHOCTH rasza. DJeMeHTapHas TEOpHsl HpPOLECcCOB IepeHoca B raze. DyHKIuA
pacrpeseseHuss MOJEKYSIPHBIX cKopocTeil. OmpeneneHne MakpornapaMeTpoB rasza 1o (yHKIHH
pacripenesnenus. ['a3 B cOCTOSHUM TePMOANHAMUYECKOTO PABHOBECHSI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! pa0O4YMMHU CTAaHLUUSIMHU, 00BbETUHEHHBIMU B CETb.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Teopetnueckas ¢usuka [Teker] : B 10 T. T. 10 : duznueckas kuHeTHKa : yue0. mocobue Jiist By30B /
JI. . Jlanpay, E. M. JIudmun ; nox pea. JI. I1. [lutaeBckoro .— 2-e uzf., ucnp. — M. : ®uzmamiur,
2001, 2002, 2007 .— 536 c.

2. Teopernueckas ¢usuka [Tekcr] : 8 10 7. T. 5, U. 1 : Cratuctuueckas usuka : yued. mocobue s
yu-toB / JI. JI. Jlanmay, E. M. JIucdmmi ; nox pen. JI. I1. ITuraeBckoro .— 5-e u3j., crepeotui. — M. :
®usmariut, 2001, 2002, 2005, 2010 .— 616 c.

3. [lunamuka pazpexxkeHnoro raza. Kunernueckas teopus [ Texct]/M. H. Koran, -M., Hayxka, 1967

4. Maremarnueckas Teopus HeoJHOpOIHBIX Ta30B [ Tekct] = The mathematical theory of non-uniform
gases, MmoHorpadus/C. Yenmen, T. Kaynunr , -M, U3a-Bo uHOCTp. TUT., 1960

JomnonHurenbHas aureparypa
1. 3amura ot noHM3Upyromux m3nydenni [Tekcr] : B 2 T., . T. 1 dusudeckue 0OCHOBHI 3aIIUTHI OT
nsnyuennii / H. I. T'yces, B. A. Knumanos, B. I1. Mamkosuu, A. I1. CyBopos ; iox pen. H. I. I'ycesa ;
3-e w3z, epepabd. u gomr - M.DHeproatomusar, 1989
2. 3ammra oT HoHU3MpYyromux u3nydennii [Teker] : B 2 T., T. 2 3amura oT uznyueHuit
snepHo-Texunuecknx ycraHoBok / H. I'. I'yces, E. E. Kosanes, B. I1. Mamkosuy [u ap.] ; nox pen. H.
I". 'ycena ; 3-e uzz., nepepab. u gon. - M.Oueproaromuzar, 1990
3. UucneHHble METOBI pacueTa siIepHbIX peakTopoB [Tekcer], Monorpadus/I. Y. Mapuyk, -M.,
Atomm3nar, 1995
4. A.benn, C. I'neccron Teopus sAepHBIX PEakTopoB, - M.: Aromuzaar, 1974.

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

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

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
npe3eHTanui. B mporecce caMocTosTENEHON PabOThl 00YYarOIIUECS UCIIONB3YIOT CIEAYIONIHIE
uHpopmanronnsle Texnonorun kak GMSH, MPI, OpenGL.

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

Crynentsl, nzyqaromue Kypc «DPH3ndecKre OCHOBBI 3KOJIOTMYECKH YUCTBIX HCTOUYHUKOB JHEPTUN»
JIOJDKHBI OBJIAJIETh OOIIMM MOHSTHHHBIM allllapaToM W HAYYUTHCS MPUMEHSTHh TEOPETUUYECKHUE 3HAHWUS
Ha npakTuke. B pe3ynprare u3yueHus: JUCIUILIMHBI CTYJIEHT JOKEH UMETh OCHOBHBIE TPECTaBICHUS
0 (Qu3MYEeCKUX TpoIleccax, JEKAIMUX B OCHOBE KMHETWYECKOW Teopur bonpiiMaHa, ymMeTh 3a/1aBarh
TpaHUYHBIE YCIOBUS IS Pa3IUYHBIX 3a/1ad KMHETUYECKOW TEOpPUH, PACCUMTHIBATH M aHAJIU3WPOBATH
Tra30KMHETUYECKHUE TPOIECCHl  TEIJIOMACCONEePEHOCa, PACCUUTHIBATE OCHOBHBIE  (hHM3MUECKUE
XapaKTEPUCTHKH Ta30KWHETHUYECKUX TPOIIECCOB, 3HATh OOJACTH NPHUMEHEHHS KOMIIBIOTEPHOTO
MonenupoBanusi Kk KHyJICEHOBCKMM MUKpOHacocaMm pazinyHoro Tuma. CTYIeHT JOJDKEH OBIIAJIETh
MIPOEKIIMOHHBIM METOJIOM BBIYMCIIEHHS HHTErpajia CTOJIKHOBEHHH YMETh Ha OCHOBE 3TOTO IMOAXOAA
CO371aBaTh  KOMIIBIOTEPHbIC  MOJECHM  JUIsi ~ ONUCAaHMS  Ta30KMHETHYECKUX  MPOLECCOB B
MUKpoOycTpoiTcTBaxX. IlokazateneM BialeHUss MarepHaloM CIY>KUT YMEHHE pellarh 3ajJadyd Hu
OpUEHTUPOBAThCSA B KPYTe BOIPOCOB, CBSI3aHHBIX C MpOOIEeMaMHU TEYCHHU HEpPa3peKEHHOTO raza B
MUKpOCTpyKTypax. Jlnsi (hopMHUpOBaHUS YMEHHUsS MPHUMEHSTh TEOPETHYECKHE 3HAHHUS Ha IMPAKTHUKE
CTYIIEHTYy HeoOXomuMo pa3paboTka NIporpaMM U aJITOPUTMOB YHCIEHHOTO PEIICHUS YpPaBHEHUS
bonpimana.



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: 3

KBaJIMpUKALUS: GakanaBp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 5 (OCEHHUH) - DK3aMeH

Pa3zpatGoTunk: B.®. IluGynbckuit, A-p TEXH. HayK, CTAPIINHA HAyYHbBIH COTPYIHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

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

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHbBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIE CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHET B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TIPHKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKUE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
Hay4YHO-HCCIIEI0BATEIBCKOM,
M3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.2 OOmagaerT CHOCOOHOCTBIO K OCBOECHHUIO HOBBIX
3HAHWW Ha OCHOBE W3YYCHUS JIMTEPATyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEeIMETHOM 001acTH) U (MIIN) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.1  Buageer  ¢yHAaMEHTAIbHBIMH
3aKOHaMHM M TEOPUSIMH COBPEMEHHOH (pHU3HuKH

IIOHATHUAMMU,

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CUCTEM

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIE B
X07Ie HayYHO-HCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOUeHMS)

[IK-2.2  VYmeer HaxoouTh  KIIOYEBBIE  MapaMeTpHl,
ONpEeNeNIAIOIUE HU3yyaeMoe SBJIEHHE, U IPOU3BOIUTH
YHCJIEHHBIE OLIEHKH IO MOPSIAKY BEIUYHNHBI

[TK-2.3 CrniocobeH npencTaBisTh HayuyHbIC YTBEPKICHUS, UX
000CHOBaHMSI M J0Ka3aTelIbCTBA, HAYYHBIE MPOOJIEMBI U HX
pemieHnss SCHO M TOYHO B TEPMHUHAX, IOHATHBIX JUIs
npoeCCHOHANBHON ayTUTOPUH, B NHUCBMEHHOHM M YCTHOU

dopme

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

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBaTh TOYHOCTh HPUONMKEHHBIX AHATUTUYECKHUX
METO/I0B BBIYMCIICHHMA

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

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
OTHOILLUEHHUSI UCTOJIb3YEMBIX IIOHATHI U MOJENEN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B Ppe3yabTaTe U3y4YCHUA JUCHUITIINHBI «DPU3NYECKUE OCHOBBI IKOJOTHUYECKH YUCTHIX MCTOYHHUKOB OHEPIrumn »

00yJaroNuiCs JTOIDKEH:

3HAThb:

- IPUHOUIIBI 1 MCTOABI (1)I/IBI/IKI/I IMPOHUKAKOIINX H3Hy‘{CHHﬁ 1 T'a30B B 3aa4ax AACPHBIX TEXHOJIOTHH.

yMeTh:

- Ha OCHOBC 06H_[I/IX (1)I/ISI/ILIGCKI/IX OPUHOHUIIOB peIIaTb OCHOBHBIC y‘le6HBIe 3aga4yun (I)I/IBI/IKI/I IepeHocCa.

BJIaJd€Th:

- OCHOBaMH OJKCIIEPUMEHTAIBHBIX M TEOPETHUSCKUX METONOB aHaiu3a (U3NUECKUX IPOIECCOB
HepeHoca NPOHUKAIOUINX U3TY4YEeHUH U ra3oB B cpenax.




3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKyllIeMy KOHTPOJIIO
He npenycmorpeno.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

. [Ipo6aembl paanatuoHHON O€30MACHOCTH M MTPOTHBOPAIUALIMOHHOHN 3aIIUTHI.
. Bunipl simepHbIX U3IyUYeHUI.

. I[ToTok (¢uroeHc) yacTull, MIOTHOCTh NOTOKA, €AUHHULIBI H3MEPEHHUS.

. [lornomennas 103a, MOIIHOCTD MOIOIEHHOH 103b1, €IUHHULIBI U3MEPEHHUS.

. OKBHUBaJICHTHAsI OIJIOLICHHAS /1032,

. Koagpunments! kauectBa (BeCOBbIE MHOKHUTEIIN)

. OcHOBHBIE (PU3NYECKUE XapAKTEPUCTHKH ra3a.

0 NN N bW~

. MonexymnspHble MOTEHIHAIIBI.

9. buHapHbIe CTOJIKHOBEHHSI U AJTMHA CBOOOTHOTO MpoOera MOJIEKYI.
10. Kputepun pa3pekeHHOCTH rasa.

11. DnemenTapHas TeOpUs IPOLECCOB IIEpEHOCA B Ta3e.

12. ®yHKUMS pacupenesieHns MOJIEKYIIPHBIX CKOPOCTEN.

13. Ompenenenue MakpornapaMeTpoB Ta3a 1Mo QyHKIUK pacipenesieHusl.
14. I'a3 B COCTOSIHUM TEPMOIMHAMUYECKOTO PABHOBECHS.

[Ipumepsl 3K3aMeHAIMOHHBIX OUJIETOB:

bumer 1.

1. DnemeHTapHAas TeOpHUs MPOIIECCOB MEPEHOCA B rase.
2. OyHKIUSA pacrpenaelieHuss MOJIEKYISIPHBIX CKOPOCTEH.

buier 2.

1. AHHHTHISIIMOHHOE TramMMa-H3JydeHHe. 3aBHUCHMOCTh YKa3aHHBIX IIPOLECCOB OT OHEPIruu
raMMma-KBaHTOB, 3apsijia saapa.

2. onubI# Kod3PPUIHEHT OcaabIeHus sl IETKUX M TSHKEJIBIX MaTepralioB

Bbuner 3.
1. Bunpl simepHbIX U3TyUYeHUI.
2. buHapHbIe CTONKHOBEHUS | JUIMHA CBOOOIHOTO IIPpoOera MoJeKyIl.

buner 4.
1. lonM3anuoHHbIe TOTEPU SHEPTUHU 0-4aCTHIL U IPOTOHOB.
2. Koahdunment TopMosKkeHHsI BEIeCTBA.

Kpurepun onennBanus

Onenka "ommuno" (10 OGaiios) BBICTABIISIETCSI  CTYACHTY, TIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHWS YYEeOHOW NPOrpaMMbl IHCHUILIHHBL, TPOSBIIIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHSATh UX Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
HPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (9 0amioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMYy BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.

Onenka "ormmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHME MPUHATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.



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 3Kk3aMeHaropa. Ompoc oOyuwatomierocs mo OWJIETY HE JOJDKEH MPEBBINIATh OIHOTO
acTpoHOMHYecKoro yaca. OleHUBaHUE 3HAHWW MPOU3BOIUTCS B COOTBETCTBUU C BBIIIEYKAa3aHHBIMU
KPUTEPUSIMH B COOTBETCTBHH C COJEPIKaHUEM JUCIUILINHEI.



