degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay

A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: Metons! aHaJIM3a ra30KMHETUYECKUX MPOLIECCOB HA OCHOBE YpaBHEHUs boibliMaHa
110 HANPABJICHUIO: SnepHble pU3MKa U TEXHOJIOTHH
NpopuJIb NOArOTOBKHU: SAnepnas puznka, YTC n KoMIbloTepHbIe METOBI B (prznke

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
Kadeapa MOIEINPOBAHUS AEPHBIX IPOLIECCOB M TEXHOIOTHI

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
ceMuHapsl: 15 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocrasuin: B.®. [{uOynbckwid, A-p TEXH. HAYK, CTAPIINNA HAyYHBIA COTPYIHHK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl MOAETUPOBAHUS SAEPHBIX MporeccoB U Texuonorui 01.04.2024



AHHOTANMA
B kypce nekumii mpencTaBiieHbl OCHOBHBIE METOIbI MOJACIHPOBAHUS Ta30KMHETUYECKHX IIPOLECCOB B
MUKPOCTPYKTYypaxX Ha OCHOBE YHCJEHHBIX METOJOB pELIEHMs] KHHETHUYECKOTO YpaBHEHUs bosbliMaHBI
UznoxeHnpl MaTeMaTHUECKUE MOACIN CUCTEM THIla MeMOpaHHbIM MUKPO(UIIBTP, BAKYYMHBIE MUKPOHACOCHI Ha
addeKTe TepMOTpaHCIUPAIINY, KOMITBIOTEPHASI MOZIeh dKkciiepuMenTa Kuyncena 1910 1.

1. lean u 3apa4un

Heab AuCHUILIMHBI

- OBJAJCTh OOIIUM MOHSATHWHBIM aNIapatoM W HAYYUThCS NPUMEHSATh TEOPETUUECKUE 3HAHHS Ha
npakThke. B pesynbrare u3yueHHs AUCHMIUIMHBI CTYIEHT JOJDKEH MMETh OCHOBHBIE NPECTABICHUS O
(U3MUECKUX Tpoleccax, JeKAIUX B OCHOBE KMHETHYECKOH TeopuH bonbliMaHa, yMeTh 3ajaBaTh
TPaHUYHbIE YCJIOBHS JUIS PAa3IMYHbBIX 3a]ad KHHETHYECKOW TEOpPHH, PACCUUTHIBATH M aHAIU3UPOBAThH
Ta30KMHETUYECKUE  TPOIECCHl  TEIIOMAcCONEPEHOCa, PAcCCUMTHIBATh  OCHOBHBIE  (hDM3MUECKUE
XapaKTEPUCTUKN Ta30KMHETUYECKUX TIPOIECCOB, 3HATh OOJACTH NPUMEHEHHS KOMIBIOTEPHOTO
MozeaupoBaHus K KHyICEeHOBCKMM MHKpPOHACOCaM Pa3IMIHOTO TUTIA.

33]13‘[1/[ JAUCHUIIINHBI

- (opmupoBanue 0a30BbIX 3HAaHUH B 001acTH (PU3MKU IMEpPEHOCAa MAcChl M SHEPrHM Ha OCHOBE
KMHETUYECKOro ypaBHeHUs boinblimana;

- 06yqel-me CTYACHTOB OCHOBHBIM MCETOAaM M IIOAXOAaM, HCIIOJIb3YCMbIM B KUHETUYECKOMN TCOpUHU,
HU3YyUCHUC 0a30BEIX HOPHUHIHAIIOB KHHCETHYECKOM TCOpUHU, OCHOBaHHOM Ha YpPpaBHCHUHA BOJ'ILI_IMaHa;

- (hopMHpOBaHHE TIIOAXO0B, OCHOBAHHBIX HAa KOHEYHO-PA3HOCTHBIX aNIpOKCHMAlWi omeparopa
aJBEKIIMM KWHETHYECKOrO YpaBHEHHS, PACLICIJICHME KWHETHYECKOrO YpaBHEHHUS IO (DHU3MYECKUM
npoueccam. JluckperHas peanu3anys Ha4aJbHBIX U IPAaHUYHBIX YCIOBHH.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HaumMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1.1 Ananuzupyet npoOIEMHYIO CUTYAIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOWCK BapuUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEeMHON  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocyecTBIsATh KpUTHIECKUN
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TT0JIX0/1a, BEIpAaOaThIBATh
CTPATEruIo0 NEUCTBUN

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBAaTeIbHOCTh IIaroB,
HOpeABUIS PE3ydbTaT KaKAO0T0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOM

JEATEIIEHOCTH
OI1IK-3 CriocobeH opopMIISTh Pe3yIIbTaThI OIIK-3.1 Bmageer mnpodeccHOHANBHON TEPMUHOIOTHEH,
Hay4YHO-HCCIICIOBATEILCKOM ACATEILHOCTH B |UCIIONB3yeMOH B COBPEMEHHOH  HayYHO-TEXHUYECKOH
BUJIE CTAaTeH, JOKJIAI0B, HAYYHBIX OTYETOB U auTeparype, o0JagaeT HaBbIKAMH YCTHOTO M IHCHMEHHOTO
MPE3eHTANUH C UCIIOIb30BAaHHEM CUCTEM W3JIOKCHUST PE3yJIbTaTOB HAYYHOW JEATCIHLHOCTH B paMKax

KOMITbIOTEPHOHN BEPCTKU M MAKETOB OPUCHBIX  |IpodecCHOHAIbHON KOMMYHHUKAIUU
porpamMmm

[IK-1.1 3HaeT ¢pusuveckoe OMUCaHKE SBICHHUA U MPOILECCOB
B 00J1aCTH SIEPHOH (PU3MKH U TEXHOJIOTHIA

ITK-1 Criocoben k co3nanmio Teoperndeckux u |[1K-1.2 VYmeer CO3/1aBaThb TEOPETUYECKHUE u
MareMaTHYeCcKUX MOJIeNiel B 00JacTH sIepHON  |MaTeMaTHYeCcKue MOJIeNd B OONacTH siaepHOW (QH3MKH U
(hM3HUKHU ¥ TEXHOJIOTUI TEXHOJIOT U1

[K-1.3 Brnageer HaBbIKamMu pabOTHI C COBPEMEHHBIMU
PacyeTHBIMH [IPOTPAMMHBIMHU CPEICTBAMHU

[TK-2.1 3naeT METOABI HCCIENOBAHUS U pacueTa IMPOIEeCCoB,
MPOUCXOMAANINX B COBPEMEHHBIX (DU3MUYECKUX YCTAaHOBKAaX W
YCTPOWCTBAX B OOJIACTH SACPHON (PU3UKU U TEXHOJIOTUN




[IK-2.2 Ymeer paccuuThiBaTh U IPOBOIUTH HCCIETOBAHUS
MPOLIECCOB, MPOTEKAIOIINX B COBPEMEHHBIX (PU3HUECKUX
YCTaHOBKaX W YCTPOWCTBaX B OOJACTH siIEpHON (QHU3UKU U
TEXHOJIOTUI

[1IK-2 T'0TOB pUMEHSTh METO/IbI HCCTIETOBAHUS
U pacyeTa MpoLeccoB, IPOUCXOASIIUX B
COBPEMEHHBIX (PU3NYECKHUX YCTAaHOBKAX U

yCTpoiicTBax B 001aCTH sIEPHOH PU3HKH U

TeXHOJIOTHI I1IK-2.3 Bmageer HaBbIKAMU HCIOJb30BaHUS

MH(OPMAIIMOHHBIX TEXHOJIOTMH W MAaKEeTOB IPUKIAJHBIX
NpOrpaMM IPH MPOSKTUPOBAHUYU M PACUETe YCTPOIMCTB MU
00beKTOB (YCTaHOBOK, MarepuajoB, NMpuOOpOB) B CBoel
IpeIMETHOM 00J1acTh

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
- OPUHIIUIBI U METO/BI KUHETHYECKON Teopuun boisiMana;
- MPOEKIIMOHHBIA METO BHIYMCIIEHUS MHTETpaia CTOIKHOBEHUH;
- METOJbI PEUICHUS YPABHCHHUS a/IBEKLIUH HA CETKaX Pa3JIMYHOIO TUIIA;
- metox KopoOosa;
- METOJI PACILEIUICHHUS.
YMETb:
- YUCJICHHO PellaTh KHHETHUECKOE YPaBHEHHUE;
- UCTIOJIb30BaTh PA3JIMYHbIC TOTCHIIUATIbI MEKMOIEKYISIPHOTO B3aUMOICUCTBUS;
- 33/1aBaTh TPAHUYHBIC YCIOBUS IS PA3IMYHBIX THUIIOB 3a/1a4.
BIIA/IETh:
- METOJAMU KOMIIBIOTEPHOT'O MOJICTTMPOBAHUS TA30KMHETUUECKHUX MTPOLIECCOB;
- METoIaMu pPa3pabOoTKU MPOOIEMHO-MOICTHPYIONUX Cpel Ha COBPEMEHHBIX CYNEPKOMIIBIOTEPHBIX
cucTemax.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Kunernueckoe ypaBHeHue bonbpimana. 1 1 7
2 KoHcepBaTuBHBIN MPOEKIIMOHHBINA METOA. 1 1 7
3 MHoromepHble  KyOaTypHbIE  CETKHU 1 1 7
Kopo6oBa 1 nx npeumyniecTso.
4 O0o01menne MeToaa AJsi CMECH T'a30B 2 1 7

[IpoekMOHHBIA ~ METOJ  BBIYMCIIEHUSA
WHTErpajla CTOJKHOBEHHH C y4€ToM
5 MOCTYTIaTEIbHO-BPAIIATEIEHOTO u 2 2 7
MOCTYNAaTeIbHO-KOJIe0aTeTEHOTO
[IEPEHOCA SHEPTUHU.

KoHcepBaTuBHbIE ~KOHEYHO-Pa3HOCTHbIC
CXCMBI.

JuckpeTHas peanu3anys HadalbHBIX H
FPaHUYHBIX yCIIOBHIA.

AnnpokcumManusi ypaBHeHUsI boibimana
8 Ha TPOCTPAHCTBEHHO-CKOPOCTHOM CETKE 2 3 14
y37I0B.




I'panuuHbIE yCIIOBUSL Ha IOBEPXHOCTSIX
9 cummeTpun TeueHus. KoHcepBaTHBHas 2 4
(bopMynHpOBKa IPAaHUYHBIX YCIOBHHA.
Hroro yacos 15 15 75
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. Kunernueckoe ypaBHeHue bonpiimana.

KoHcepBartuBHBI TpOCKIMOHHBIA MeToZl. MHoroMmepHslie KyOarypHble ceTkn KopoGoBa um ux
npeuMymiecTBo. CKOPOCTH MOCJIE CTOJIKHOBEHHUS JUIA NMPOU3BOJIBHOTO MOJIEKYISIPHOTO MOTEHIHMANA.
OO0o01menne MeToaa A cMecH ra3oB. Pemenne AMCKpeTHOro KNHETHYECKOTO YPaBHEHHSI.

2. KoncepBaTuBHBII NPOEKIIMOHHBIA METO,.

[IpoexunonHbIi METOA BBIYMCIIEHUS WHTErpana CTOJIKHOBEHUH c Y4ETOM
MOCTYNATEIbHO-BPAILATEIbHOTO U IOCTYNaTeNbHO-KOIe0aTenbHOro nepeHoca sHeprud. llpocras
peJlakcaliOHHasi MOJIEJIb II0CTYIaTelbHO-BpallaTeIbHOIo MEepeHoca SHEepruu. PeleHue cucTeMsl
KMHETUYECKHUX YPaBHEHUH JUIsl ra3a ¢ BHyTPEHHUMH CTETICHSIMU CBOOOIBI MOJIEKYI.

3. MuoromepHsle KyOaTypHble ceTkr KopoOoBa 1 UX MpenMyIecTBoO.

MemOpannbiii Mukpo ¢uibTp. KHynceHoBckuii koMiipeccop. Hacoc w3 mepemexaromuxcss pazHo
HarpeTbiX miacTuH. Mukpo porarop (paauomerp Kpyka). KommbeioTepHass mMoiens SKCIEpUMEHTa
Kayncena 1910 1

4. O600111eHrE METOIA I CMECH I'a30B

Mertoas! peuienust ypaBHeHus: 1uddysun. Metoq QUCKPETHBIX OpAWHAT JUIS PEIICHHs ypaBHEHHS
nepeHoca. MeTos XapakTepUCTHK AJIs PELICHUs] ypaBHEHUS [TEPEHOCA.

5. IIpoeKUMOHHBIM  METOA  BBIYMCICHUS  MHTErpajla  CTOJKHOBEHHH C  y4ETOM
MOCTYIATeJIbHO-BPAIIATEIbHOTO M MOCTYATeIbHO-KOIE0aTeIbHOTO IIEPEHOCA IHEPTHH.

[IpoexkunonHbIi METOA BBIYMCIIEHUS WHTErpana CTOJIKHOBEHUH c Y4ETOM
MOCTYNAaTEbHO-BPAILATEILHOTO U TOCTYIATEIbHO-KOJIe0aTeIbHOrO IEPEHOCa YHEPTUH.

6. KOHCGpBaTI/IBHLIe KOHCYHO-PAa3HOCTHBIC CXCMBI.

Mertonsl pewienus ypaBHeHus 1uddy3un. MeToa JUCKPETHBIX OpAMHAT IS PEILCHUS
ypaBHEHMS NepeHoca. MeTo XapaKTEpPHUCTUK ISl pEIIEHHs YPaBHEHUS IIEpEHOcCa.

7. I[I/ICKPCTHaSI pcain3anyd Ha4YaJIbHbBIX U I'PAHUYHBIX YCHOBHf/'I.
Z[I/ICerTHaﬂ peain3ansa HAYaJIbHBIX U I'PAHUYHBIX YCJ'IOBI/II\/’I.
8. AHHpOKCI/IMaLII/IH YPaBHCHUA BOHBLIMaHa Ha HpOCTpaHCTBGHHO—CKOpOCTHOﬁ CCTKC y3JIOB.

Kunetndeckoe ypaBHEHHE /ISl MOJICKYJSIPHBIX T'a30B.AIMNpPOKCHMAaNusl ypaBHeHUs boipliMana Ha
MPOCTPAHCTBEHHO-CKOPOCTHON CETKE Y3JI0B.




9. I'paHnyHBIe yCIOBUS HA MOBEPXHOCTSIX CHUMMeTpuM TeueHusa. KoHcepBaruBHas (opMyaHpoOBKa
IPaHUYHBIX YCIOBHUI.

['panuunbie yCIIOBHS Ha TOBEPXHOCTSIX CHMMETpuH TedeHus. KoHcepBaTuBHast (QopMyIHpOBKa
FPaHUYHBIX yCIIOBHIA.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAs! pa00YMMHU CTAHUUSIMH UM HOyTOyKaMu, 0ObeIMHEHHBIMH B CETh,
JOCTYI K CYNIEPKOMIIBIOTEPAM C KIACTEPHOU apXUTEKTYpou, nuHcTpymMeHTamu MPL.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa

1. Teopernueckas pusuka [Texcr] : B 10 . T. 10 : ®usnueckas kuHeTHKA : y4e0. mocodue s By30B /
JI. 1. Jannay, E. M. Jludpmm ; mon pea. JI. I1. [TutaeBckoro .— 2-e uzf., ucnp. — M. : ®uzmaniur,
2001, 2002, 2007 .— 536 c.

2. Teopernueckas ¢puznka [Texcr] : B 10 T. T. 5, Y. 1 : Craructudueckas ¢pusuka : yue0. mocobue st
yu-toB /JI. 1. Jlanmay, E. M. JIndmmu ; nox pen. JI. I1. IluraeBckoro .— 5-e u3a., crepeorur. — M. :
dusmarut, 2001, 2002, 2005, 2010 .— 616 c.

3. Jlunamuka paspexxeHHoro raza. Kunernaeckas teopus [ Texct]/M. H. Koran, -M., Hayka, 1967

4. Maremarndeckas Teopusi HeomHOpoaHbIX Ta30B [Texct]| = The mathematical theory of non-uniform
gases, MmoHorpagus/C. Yenmen, T. Kaynunr , -M, U3a-Bo unocTp. nut., 1960

5. Maremaruueckast TeopHs mporeccos nepenoca B razax [Texct]/x. @epuurep, I. Kanep , -M.,
Mup, 1976

6. Jlronsur bonbiman, M36pannsie Tpysl. B cepun «Knaccuku Hayku». Mocksa. «Hayka», 1984

JlomonHuTenpHAs IUTEpaTypa
1. Merogsl pacuera siiepHbIX peaktopoB [ Tekcr], monorpadus/I. . Mapuyk, -M., ['ocaromuzpar,
1961
2. Teopus siaepubix peaktopos [Tekcr]//l. bemn, C. I'nmeccton , mep. ¢ anrn. mox pen. B. H. Apramkuna,
Nuclear reactor theory, -M., Aromuznar, 1974

3. A l.®pank-Kamenenkuit MogenupoBanue TpaeKTOPHil HEUTPOHOB MPH pacdyeTe PeakTOpPOB
metonoMm MonTte-Kapio, @usmka suepHbix peakropo, M., Aromuszaar, 1978r

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

He ncnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX NPH OCYLIECTBJICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

B mponecce camocTosTenbHON padoThl 00Y4aIOIINXCSI BO3MOYKHO HUCIIOJIb30BAaHUE TAKUX IIPOrPAMMHBIX
cpencts, kak MPI,reneparop cerox GMSH.

Ha nexmoHHBIX 3aHATHAX UCIIONB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
npe3eHTanui. B mporecce caMocTosTeNsHON PabOThl 00YYarOIIUECs UCTIONB3YIOT CIEAYIONIHE
MPUKJIAHbBIE IPOrpaMMHBIE KOzibl: reHeparop ceTok GMSH Ha ocHOBE OTKpBITOTO KOAa.

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

CryneHT, M3y4arollUd IOUCLUUIUIMHY, OJDKEH, C OJHOW CTOPOHBI, OBNAJETh OOILIMM MOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.
B pesynbrare usydeHus OUCLMIUIMHBI CTYAEHT JIOJDKEH 3HaThb OCHOBHBIEC OIPEAEICHUS W IOHSATHS,
YMETb IPUMEHSTH [TOyYEHHbIE 3HAHUS AJISl PELICHUS Pa3IUUHbIX 3a/1a4.



VYenenrHoe ocBoeHUE Kypca Tpelyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4eOHOro MaTepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— peleHue 3aaad, MpeAIaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— HOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIEW U TPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiajgeHHs MaTepHUajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10OWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3Y4EHHUsI OTICNbHBIX TEM, BOIPOCOB, CJIEAYEeT OOpaIiarbcs 3a KOHCYIbTALMAMHU
MIpENoAaBaTeio.

Bo3MOXeH NpoMeXyTOUHBINH KOHTPOJIb 3HAHUH CTYAECHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: SnepHble pU3MKA U TEXHOJIOTHH

npopuJib NOArOTOBKHU: Snepuas duzuka, YTC 1 KOMITBIOTEpHBIE METOJIBI B (PU3UKE
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa MOIEIMPOBAHUS SIIEPHBIX MPOLIECCOB M TEXHOJIOTHIH

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: B.®. [Iubynbckuil, 1-p TeXH. HAyK, CTAPIINI HAYYHBIH COTPYIHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-3 CriocobeH opopMIISTh Pe3yIIbTaThI
Hay4YHO-HCCIICIOBATEILCKOM ACATEITLHOCTH B
BUJIE CTAaTeH, JOKJIAI0B, HAYYHBIX OTYETOB U
MPE3eHTANUH C UCIIOIb30BAaHHEM CUCTEM
KOMITBIOTEPHOM BEPCTKH M AKETOB O(PUCHBIX
nporpaMmm

OIIK-3.1 Bmageer npodeccHOHANBHON TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[IK-1 CriocoGeH K cO3AaHUI0 TEOPETUIECKUX U
MaTreMaTH4ecKuX Mojielieli B 001acT sIepHON
(U3UKH U TEXHOJIOTUH

[IK-1.1 3HaeT ¢pusuveckoe OMUCaHKE SBICHUIA U MPOIECCOB
B 00J1aCTH SIEPHOH (PU3MKH U TEXHOIOTHNA

[IK-1.2 Ymeet co3/1aBaTh TEOPETUYECKHUE u
MareMaTH4ecKue MOJIeNId B OONacTH sAepHON (UBHKH |
TEXHOJIOT U1

[K-1.3 Brnageer HaBbIKamMu pabOTHI C COBPEMEHHBIMU
PacyeTHBIMH [IPOTPAMMHBIMHU CPEICTBAMHU

[1IK-2 T'0TOB pUMEHSATh METO/IbI HCCIIETOBAHUS
U pacyeTa MpoLeccoB, IPOUCXOASIIUX B
COBPEMEHHBIX (PU3NYECKHUX YCTAaHOBKAX U
yCTpoiicTBax B 001aCTH sIIEPHOH PU3HKH U
TEXHOJIOTUHI

[TK-2.1 3HaeT METOABI HCCIENOBAHUS U pacueTa IMPOIeCcCoB,
MPOUCXOMANINX B COBPEMEHHBIX (DU3MUYECKUX YCTaHOBKAX W
YCTPOUCTBAX B OOJIACTH SACPHON (PU3UKU U TEXHOJIOTUN

[IK-2.2 Ymeer paccuuThiBaTh M IPOBOIUTH HCCIETOBAHUS
MPOLIECCOB, MPOTEKAIOIINX B COBPEMEHHBIX (PH3HUECKUX
YCTaHOBKaX W YCTPOWCTBaxX B OOJACTH siIEpHON (QH3UKU U
TEXHOJIOTUI

I1IK-2.3 Bmageer HaBbIKAMU HMCIOJIb30BaHUS
WH(POPMAIIMOHHBIX TEXHOJOTMHA W IAKEeTOB MPHUKIIAIHBIX
MPOTPaMM TIPU MPOSKTHPOBAHUH M PACUETE YCTPOUCTB WIH
00beKTOB (YCTaHOBOK, MarepuajoB, NMpuOOpOB) B CBoel
MPEIMETHOM 00JIacTH

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YJbTATC H3YUCHUA JUCHUIIIMHBI «MeTO):[I)I aHalin3a Ta30KMHCTUYCCKUX MPOHCCCOB Ha OCHOBC

ypaBHeHUs! bosbiiMaHay 00y4aromuics TOMKeH:

3HATb:

- IPUHIUIIBL 1 METOABI KHHETUYEeCKOW Teopuu bonbliMaHa;
- IPOECKIMOHHBIN METOJ] BEIUUCIICHUSI HHTErpajia CTOJIKHOBEHUH;
- METOJIbI pEeIIeHHs] YpaBHEHHS aIBEKI[MN HAa CETKAaX Pa3IMYHOTO TUTIA;

- meron Kopoboga;
- METOJ] pacUICIICHUS.
yMeThb:

- UACJICHHO pCUIaTh KNHCTUYCCKOC YPABHCHUC,
- UCIIOJIB30BATh PA3JIMYHBIC TOTCHIIUAJIBI MEXKXMOJICKYJISIPHOI'O BSaHMOHeﬁCTBI/IH;
- 3a1aBaTb 'PAHUYHBIC YCJIOBUA IJId PA3JIMYHBIX TUIIOB 3a1a4.

BJIaJd€Th:




- METOZIaMU KOMITBIOTEPHOTO MOJIETMPOBaHUS Ta30KMHETHYECKHUX IPOLECCOB;
- MeTofaMHu pPa3pabOTKu MPOOIEMHO-MOJECTUPYIONIUX CPel HAa COBPEMEHHBIX CYNEPKOMIBIOTEPHBIX

CH

CTEMaAx.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C

HavaJi€ 3aHsATUA TI0 TCMC ITPOULIOTO 3aHATUA.

LCJIBK0 KOHTPOJIA OCBOCHUMA 06y‘la}OH_[I/IMI/IC$I yqe6H0r0 Marcepraja MnmpoBOAUTCA YCTHLIﬁ OorpocC B

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

Hepequb TUITIOBBIX KOHTPOJIbHBIX 3aI[aHI/II>'II

0 NN N bW~

9.
10
11

12.
13.
14.
15.
16.
17.
18.
19.
20.

21

22.
23.
24.
25.

. O0Omuit BHJ] KHHETHYECKOTO YpaBHEHHs bosplMaHa.

. @yHKIMS pacTpenesieHHs.

. YpaBHEHUE aIBEKLIUH.

. JleBast 4acTh KHHETHYECKOTO YPaBHEHHSI.

. be3pa3MepHbIe BETMYUHBI U KPUTEPHH OO0

. Hucno KaynceHna u xapakTepHble pa3Mepbl CHCTEMBI.

. lmunHa cBoOogHOTO Ipodera.

. KoHeuHO-pa3HOCTHBIE aNpOKCUMAIINH OTIEPaTOpa aIBEKIIHH.

WnTerpanbubie GOpMbI KHHETUYECKOTO YPaBHEHHUSI.

. IIpocTpaHCTBEHHO-CKOPOCTHAS CETKA.

. Pacmierienne no ¢pu3nveckuM mpoueccam.

I'paHnuHEBIE yCIIOBUS HA TOBEPXHOCTH TBEPIOTO TENA.
I'paHnuHEBIE YCIIOBUSA HA IOBEPXHOCTAX CUMMETPHUHN TEUEHUS.
KoncepBaTuBHBIN NPOEKIIMOHHBINA METOA.

MuoromepHbie KyOatypHble ceTku KopoOosa.

MonexymnspHble NOTEHIAIIBIL.

WHTerpan cTONIKHOBEHHH U1 CMeCceH ra3os.

JuckpeTHOE KUHETHYECKOE YPAaBHEHHE.

Y4éroM noctynaresibHO- BPaLaTeIbHOTO U MOCTYNATEIbHO-KOIEe0aTeIbHOTO IEPEHOCA SHEPTHH.
IIpumepsI MUKPO ¥ HAHO YCTPOMCTB.

. Penakcanmonnas Monens.

Mertonas! petieHus ypaBHeHUS JUPPy3un

MeTton IUCKPETHBIX OPAMHAT IS pELIEHUS] YpaBHEHUS IIEpPEHOCA.
Meron Mounte-Kapio.

['pynnoBoe npubamkeHue U rpyInoBble KOHCTAHTHI.

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIIECTOB:

burer 1.

1.
2.

YpaBHEHUE aABEKIIUU.
I'paHuyHBIC yCIOBUS Ha MOBEPXHOCTH TBEPAOIO TENA.

buier 2.

1.
2.

Yucno KHyncena u xapakTepHbIE pa3MEpPBI CUCTEMBI.
IIpumepsl MUKPO ¥ HAHO YCTPOMCTB.

Kputepun oniennBanus

OI_IGHKa ommuHo 10 GamnoB - BBICTABJIACTCA  CTYACHTY, IIOKa3aBIICMY BCCCTOPOHHUC,

cu

CTeMaTU3UpPOBaHHbIC, DIIyOOKHE 3HAaHUS Yy4eOHON MPOrpaMMBbl JWCHMIUIMHBI, MPOSBISIOMIEMY

HWHTEpeC K JJaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.



Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka OmIMYHO § Oa/uIOB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEOUETAMH.

OHGHKa XOpouIo 7 0alIoB - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJTYUCHHBIC 3HAHUA HaA IPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIaraeT €ro, yMeeT NPUMEHATh MOJIYyYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0alIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MAaTCpuall, rpaMOTHO
1 IO CYHIECTBY HU3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OmeHka ymoOBIETBOPUTEIbHO 4 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIN,
Pa3pO3HEHHBI XapaKkTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TIPOrPAMMHOTO Marepuala, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3zeibl y4eOHON HpPOrpaMMbl, HEOOXOAMMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yIOBICTBOPUTEIBHO 3 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW ITOCIEeIOBAaTEIbHOCTH B H3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBL, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX NMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TIPH PEIICHUN
THUIIOBBIX 33]1a4.

OueHKa HEyIOBJIETBOPUTENBHO | 0ai - BBICTABISACTCS CTYACHTY, KOTOPHIH HE 3HAET OCHOBHOIO
coziepKaHusl yu4eOHOW MpOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

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

DK3aMeH MPOBOIUTCS B yCTHOW (opme 1o Ouseram. B xakgom OuiieTe mpeacTaBiIeHO /JBa BOIPOCA.
[lpu mpoBeneHnn sk3amMeHa oOyudaronemycsl npeaocrasisercs 30 MHHYT Ha ToAToToBKY. Ompoc
00y4aromerocst He JOJDKEH MPEBHIIATh OTHOTO ACTPOHOMHUYECKOT'0 yaca.



