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AHHOTANMA

Hens xypca JeKuuid - COCTOUT B HM3YUYCHHH MPAKTHYECKUX MOAXOI0OB B KOMIIBIOTEPHOM MOJEIHPOBAHUHU
KHHETHYECKUX IMPOIIECCOB IMEPEHOCA YaCTHII, UMITYJILCA U SHEPTUU B O0BEKTaX, JAIEKUX OT PaBHOBECHS. DTH
MPOLIECCHl OMUCHIBAIOTCS KUHETHUECKUMH ypaBHEHHSAMH. [IpuMeHeHHe YHCIEHHBIX METOAOB HAXOXKICHHS
pELIEHUN KWHETHUYECKUX YPAaBHEHUU CBA3aHO KaK C UX CIOKHOCTBIO, TAK U C HEBO3MOXKHOCTBIO MOCTABUTH
HATYPHBIA 3KCIIEPUMEHT HaJl OOBEKTOM - OMACHOCTh JKCIEPUMEHTa, YHUKAILHOCTD, IOPOTOBU3HA OOBEKTA,
OTCYTCTBHE W3MEPHUTEILHON ammaparypbl, HEOOXOAMMOCTh TIIPOBEICHUS CEPUU OIBITOB JJsi BEIOOpA
ONTUMAJILHON KOHCTPYKIMH | Ap. YHCIeHHOE MOAETHPOBAaHNE ITOKA3aJI0 CBOIO BBHICOKYIO MPOIYKTUBHOCTE BO
BrOpoil monoBuHe 20-r0 Beka B AMepukanckoM n COBETCKOM aTOMHBIX NMpoOeKTax B dactu pacdyetoB KIIJ|
SIIEPHBIX U TEPMOSAJIEPHBIX U3JENHIA, U B PaKeTHO-KOCMUYECKUX nporpammax. C TeX mop OHO IMPOYHO BOILIO
B apCEHAJI CPEACTB UCCIECAOBAHUN NPUPOIBI HAPSAY C TEOPUEH U 3KkciepuMeHToM. B npennaraemom Kypce Mbl
OTPaHUYHMMCSI PACCMOTPEHHEM KHHETHYECKHX TMPOIECCOB, MPOTEKAIOIIMX B ra3oBoi (asze BemecTBa mnpu
OTHOCHUTENIBHO BBICOKOW IUIOTHOCTU BBIACISAEMOM M MEPEHOCUMOUW SHEPTrHM, TAE HAKOIUICH 3HAUYUTEIbHBIN
OTBIT YHWCJIEHHOTO MOJICIMPOBaHUs. JTO MPOONIEeMBbI TEIUIONEpeHoca W JAWHAMUKH Pa3peKeHHOTO Tasa
(ypaBHenue bomprnmana 11 MoOJEKyn), MPoONeMbl MEPEeHOCa COMHEYHOTO W WH(PaKPaACHOTO HM3IYUYCHHHA B
arMocdepax 3eMid U TUIAHEeT B IENSX HCCIeOBAaHWN KIMMaTa, JUCTaHIMOHHOW JMATHOCTUKU W 3aIIUTHI
00BeKTOB (ypaBHEHHE IMEpPEHOCA W3IMydYeHUs), MPOOIEeMBbI BBHICBOOOKIICHUS SIEPHON DHEPTUU B SIIEPHBIX
peakTopax (ypaBHEHHE TNepeHOCa HEHTPOHOB), MPOOIEMBbI T'eHEpAIUK BBICOKOTEMIIEPATYPHOUN H3Nydaromien
IIa3Mbl  JJIE MHEPUIHUOHHOTO TEPMOSJIEPHOTO CHHTE3a W WCTOYHUKOB YIBTPA(HOIETOBOTO H3IyUYSHUS
(pamuamOHHO-CTOJIKHOBUTEIFHAS MOJIENb JIa3Mbl MHOTO3aPSAHBIX HOHOB).

B mepBoii yacTi Kypca OCHOBHOE BHUMaHHE YJEISIETCSl BOIPOCAaM MOCTPOCHHS MaTeMaTHYeCKUX MOJeIeH U
MOATOTOBKM BBIYMCIHMTEIFHOTO JKCIEpUMEHTa. [IOSCHSAIOTCS (U3MYECKHEe 3aKOHOMEPHOCTH KHHETHYECKHX
SIBJICHUH, TpeOOBaHMS K TOYHOCTH YHUCICHHOTO PEIICHUS W TUNWYHBbIE (YHKIMOHAIBI OT pEIICHHUS;
MPUBOASATCS IOCTAHOBKM MAaTeMaTHYECKHX 3a/1ad — CUCTEMbl YPaBHEHUH M TPAaHUYHBIX YCIOBUM, MOSCHSIIOTCS
CXeMbl BBIBOJIa YpPaBHEHHI W BBIUYUCICHUS KUHETHYeCKUX KoddduimeHToB; maercs wHPoOpMaius o0
MCXOIHBIX JTAHHBIX Ul MOJCITHPOBAHMS, O JOCTYIHBIX OaHKaX JaHHBIX, COACPIKAIINX YPAaBHEHUS COCTOSHUS
MaTepHaloB W CEYCHMS B3aMMOJICHCTBHMS YACTHIl C BEIIECTBOM; OOCYKHAIOTCS INPHEMBI U pa3INYHbBIC
NpUOTIKSHUS, TPUBOMSAIINE K CHIDKCHUIO BBIYUCIHTENBHBIX 3aTpaT M YBEIMYEHHIO KOHTPOJIS HaJ
pe3ysbTaTaMu pacueToB.

Bo BTOpO#i wacTH Kypca W3JIararoTcsi YMCJICHHBIE METOJIOB DEIICHUS KMHETUYECKHX YpaBHEHMH IepeHoca
HEeUTpanbHbBIX YacTHil. O0CykIaroTcs 6a30BbIe AIEMEHTH YHCICHHOTO MeToza. Jlanee KakIbplii U3 HIIEMEHTOB
paccMatpuBaeTcs 6onee moapoOHO. BEIBOASATCS M MOSCHSIOTCS anbTepHATHBHBIC (QOPMBI 3amcH (CICICTBHS)
WCXOIHBIX YPaBHEHHIA, KOTOPBIC HCIOJIB3YIOTCS TPH TIOCTPOCHUU TUCKPETHBIX CXE€M — CHCTEM
anreOpanyecKux ypaBHEHHH, alllIPOKCUMHPYIOIIMX KHHETHYECKUE ypaBHEHHMs. [10sCHAETCS cXema MpOCThIX
UTEpanuil Ui HaXOXKICHHS PELICHUs, 3aJaHHOTO HEsIBHBIM 00pa3oM. M3mararoTcs MeTobl TUCKPETH3ALUH 10
JHEPIMU YaCTHII, CIIOCOOBI MPEICTABICHUS YITIOBOH 3aBUCHMOCTH (YHKIIMH pacIpe/elieHus] ¥ MHTerpaja
CTOJIKHOBEHHH, BOIPOCHI TNPHUMEHEHUS KBaJApaTypHBIX U KyOaTypHBIX (opMyd, METOOsl pacyera
HPOCTPAaHCTBEHHO-YIIOBOTO pacrpe/eieHus yacTul: Pn-meron (MeTon chepryeckux rapMOHHK), Sn-METOf,
METOJbl JUIMHHBIX M KOPOTKHX XapaKTEPUCTHK. M3maratorcs mpsiMble W HENPSIMbIE YHCICHHBIE aJITOPUTMBI
paspelieHus CUCTeM alreOpanvdeckuX ypaBHEHHH, BOSHUKAIOUIMX B Pe3yJbTare JUCKPETU3ALUH YPaBHEHHH
MaremaTrdeckoi mogenu. Taxoke, 1aeTcst 0030p METOAOB YCKOPEHHS CXOIUMOCTH UTEPALUii C TIOSICHEHHEM HX
JOCTOMHCTB M HEJOCTATKOB.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

- O3HAKOMJICHHUC CTYACHTOB C MCTOJAOM KOMIIBIOTCPHOTO MOACIHMPOBAHUA CJIOKHBIX (1)I/ISI/I‘I€CKI/IX nu
TEXHUYCCKHUX O6’beKTOB, MNPOTCKAIIUX B HUX KHMHCTUYCCKUX IMPOLECCOB U CIIoco00B MpeoaO0JICHUA
BO3HHUKAIOMIUX HA 5TOM IIyTHU pr,ZLHOCTeI\/’I.

33]13‘[]([ JAUCHUIIINHBI

- JEMOHCTpalMs MOTCHLUATBHBIX BO3MOXXHOCTEH BBIUYMCIMTEIBHOTO SKCIEPUMEHTa MAJSl PELICHHS
MPUKIAJHBIX HAYYHO-TEXHHUUYECKUX MPOOIeM;

- IprHoOpeTeHNe 3HaHUH 1 HaBBIKOB YHCIIEHHOTO HCCIIEOBAHUS KHHETHUECKUX MPOIECCOB B AJEPHBIX
U TEPMOSIACPHBIX YCTPOUCTBAX;

- (popmupoBaHKE HABBIKOB MO pa3paboTKe COOCTBEHHBIX MAaTEMAaTUYECKUX MOJIEJIeH, TOCTaHOBKE 3a1a4
W TPOBEACHUIO YHCICHHBIX pAacyeToB B paMKax BBIIYCKHBIX pa0dOT Ha CTElNeHb Marucrpa.

2. llepedyens popmMupyemMbIX KOMIETeHUMH



OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTATBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HH(OPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.1 3HaeT W cmocoOeH — HCIOIL30BaTh B
nmpo)eCCHOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAyYHBIC MPUHIMITEI U METOJbI
HccienoBaHuil B 00macTi MHGOOPMATHKY U BEIYUCITUTEIIEHON
TEXHUKHU

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00JaCTH
npo(heCCHOHANTBHOM ESATEIbHOCTH

OIIK-1.3 [lonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MH()OPMATUKHU U BBIYUCIUTEIBHON TEXHUKH M CIIOCOOECH MX

[1K-2 [TorumaeT 1 cnocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHbII
MaTeMaTH4YeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

NPUMEHATh MpPU PpelIeHWH 3agad  [po¢eCCHOHANBHOM
JEATEIIHOCTH
I[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM

JEATeIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (PHIIOCO(UN U METOJIOIIOTHU HAYKH;
3HAHHEM METOJIOB HAyYHBIX MCCIIEOBAaHHMI M HAaBBIKAMH HX
HPOBE/ICHHUS

[IK-2.2 YMeeT NpUMEHATH MONyYEHHBIE 3HAHUS B 00JacTH
($yHIaMEHTaIbHBIX HAYYHBIX OCHOB TEOPUHU WH(POpMALUU H

pelarhb CTaHJapTHbIE 3a1aun B COOCTBEHHOM
HAay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH
[IK-2.3 Nwmeer MIpaKTUYECKUN OIIBIT

HAyYHO-HCCIIEZIOBATENILCKON  JICATEIILHOCTH B 00JacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TCXHOJIOTHI

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHus 3a1a4y
uuppoBoii 00pPabOTKKM CHUTHAJIOB, WCIOJNBb30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMHU
UCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMICKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI0 U
BUPTYaJILHOTO (pa3MellcHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MaTePHaloB COOCTBEHHBIX
HCCIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHMCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaTb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(PEPEHIHUSAX, OYHBIX, BUPTYAJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTy mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT ONpUHOUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
MeTrogsl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEeHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  mNyOnukamuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYMmeer pemars Hay4Hble 3aJadyd C I[TOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Mojene
MpPOrpaMMHOTO OOECHeyeHuss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTU4YEeCKUH OMBIT BBICTYIUICHHM H
HAy4YHOM apryMeHTAallH IMpH aHalIu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIbHON 1S TeTbHOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILTHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:




- (hyHOaMeHTaJIbHBIE MMOHATUS, METOABI, TCOPUH KMHETHUYECKUX MPOLECCOB IPU BBICOKHX IIOTHOCTAX
JHEpIuy;

- 0COOEHHOCTH TPOBENCHHS BBIYMCIMTEILHOIO 3KCIIEPUMEHTa HaJ MOAEIbI0 O00bEKTa, CIOCOOBI
Bepu(UKaLUHU Pe3yabTaTOB MOJCIHUPOBAHHUS;

- TIOCTAaHOBKM THUIHMYHBIX 3a/lad, OCHOBHBIC CBOIMCTBa TMOJHOM MaTeMaTHUYECKOW MOJENu H
HNpUOIMKEHHBIX YIIPOIIEHHBIX MOJIEIIEH;

- 0a30BbIi HAOOP YUCIIEHHBIX METOJOB M BBIYMCIHUTENBHBIX AJITOPUTMOB AJISl MOJIYYCHUS YMCICHHBIX
pelIeHUH TUIIOBBIX IPUKJIAJAHBIX KUHETUUECKUX 3a]1ay;

- COBpEMEHHbIE IPOOJIEMbI U TEHACHLUHU Pa3BUTHsI MOZEJCH, METOI0B M OAaHKOB TaHHBIX O CBOMCTBAax
MaTepualioB COOTBETCTBYIOUINX HANPABICHUH BHIYNCIUTEIBHON QU3UKH.

YMETB:

- MOHATH HOCTABJICHHYIO 3a/1a4y;

- HWCIIONIb30BaTh CBOM 3HAHMS JIJISl pELICHUS 3aad;

- OIIEHWBaTh KOPPEKTHOCTh MAaTeMAaTHYECKUX MOJEJel, UX TOJHOTY U CIOXHOCTh (YYUTHIBaGMEIE
(u3MYeCcKue MPOIECChl, TOUHOCTh U TPYIOEMKOCTh OTICAHN);

- OIIEHUBaTh HEOOXOAMMOCTh U JJOCTATOYHOCTh MPUMEHEHUS MOJIEICH Pa3IUYHON CTETICHH CIIOKHOCTH
JUTSL YMCIICHHOTO MOJICTUPOBaHMs 0OBbEKTa B 33JJAHHOM JHara3oHe U3MEHEHHS TapaMeTPOB;

- OIIEHUBaTh HEOOXOAMMOCTh U JOCTATOYHOCTh MPUMEHEHHUS MOJIEICH Pa3IUYHON CTETICHH CIIOKHOCTH
JUIST  YUCIIEHHBIX METONOB M AJTOPUTMOB HAXOXKJEHUS UYUCICHHOTO peIIeHUs ypaBHEHUU
MaTEeMaTU4YECKON MOJIETH;

- OIICHMBaTh HEOOXOAMMOCTH M JOCTATOYHOCTH IPUMEHEHUS MOJICIICH Pa3INYHOMN CTENIEHH CIIOKHOCTH
JUTSI TIAKETOB TIPOTPAaMMHOTO 00€CTICUeHUS!, HAXOSIIUXCSI B CBOOOTHOM JIOCTYTIE;

- TOYHO TpEACTaBUTh (PU3MYECKUE W MaTeMaTWYeCKUe 3HAHWs B JIAHHOM MpeJMeTHOW o0iacTu B
YCTHOW ¥ TUCBMEHHOH (popme.

BJIAJIETh:

- HaBbIKAMH OCBOCHUS M aHAIM3a 0ONBIIOT0 00beMa HOBOW MH(POPMAIINY;

- HaBBIKAMH CaMOCTOSITEIIEHOU paboThI;

- OpeIMETHBIMH TIOHATHSAMH M TEPMHHAMHM KHHETHYECKOM TEOPHUH, YHCICHHBIX METONOB U
MOZICITHPOBAHHS;

- THUIIUYHBIMU TIPUMEpaMU [IOCTAHOBKH, AaHAJW3a W PEIICHUS CIIOXKHBIX MarTeMaTHYeCKHX U
MPUKIIATHBIX 33/1a4 C TOMOIIBI0 KOMITBIOTEPHOTO MOJICITHPOBAHHS.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
3HAaKOMCTBO c KUHETHYECKUMHU
1 ypaBHeHUsIMU. DYHKIIMHN pacrpeaeneHus 3 3 5
4acTul.
[IprMeHeHNE KMHETHYECKUX YPaBHEHHM.
) Caywaii  ManblX  OTKJIOHEHHS  OT 3 1 5
paBHOBecHs. BpluuciieHue KHHETHYECKUX
k03¢ pumeHToB
CuibHblE OTKJIOHEHUS OT PaBHOBECHS.
3 BrruncnurensHbIN 9KCIIEPUMEHT. 3 1 5
IIpumepsl pacueToB  HEPaBHOBECHOIO
4 IIEPEHOCA YaCTUL] JJIs PELIEHUs HAyYHBIX 3 1 5
1 TEXHUUYECKUX MPOOIIEM.




[lepeHOC  CONHEYHOTO W  TEIUIOBOTO
5 U3IyYeHus B arMocdepax — IJIaHeT. 3 1 5

[Ipobnembl  pagvanMOHHOW  Ta30BOU

6 TUHAMUKA W PaJAHAllMOHHOM KWHETHKU 3 1 5
TUTa3MBl.
ba3oBble 21eMEHTBl YMCIEHHBIX METO0B

7 pelleHus] KUHETHYECKHX  YpaBHEHUM. 2 1 5
Dopmel 3armcu KHHETHYECKHUX

] YPaBHCHMI W TpPaHUYHBIX  YCJIOBU. ) 1 5
3anaun c MPOCTPAHCTBEHHOU
CUMMETPHEM.
Mertonel  OCpeqHEHHS  KMHETUYECKHX

9 YPaBHEHU  NO  SHEPrUU  YacTHL. 2 1 5
MeTtonbl MPEACTABIEHUS YIJIOBOM

10 |3aBUCHMOCTH (YHKIIUH pacrpescieHs. 2 1 5
Mertoubl pacuera

1 MIPOCTPAHCTBEHHO-YIIIOBOTO ) 1 5
pacnpenenesus YyacTull.

12 MeTtoast YCKOpPEHUS CXOIMMOCTH ) 5 5
ATEpaLUi.

Nroro yacos 30 15 60

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

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

1. 3HakOMCTBO C KMHETHYECKMMM YypaBHEHMsAMH. DyHKIMM paclpelesieHus] YacTHILL.

PaBHOBeCHbIC U HEpaBHOBECHbBIE paclpesneeHus. TepMoIuHAMUYECKOe U XUMHUECKOE PABHOBECHE.
PaBHoBecHble pacnpenenenusi MakcBemna-bonsumana, ®epmu-/lupaka, boze-OiinHmreiiHa u
[Inanka. CootHomenus Caxa.

OOmast  CcTpyKTypa  KWHHETHYECKMX  ypaBHEHMH. 3aMEHbl  HE3aBUCHUMBIX  IEPEMEHHBIX.
WNuBapuaHTHOCT, BENWYMH TpH MpeoOpasoBanusix [anmnes wu mnpeoOpazoBaHusx Jlopera.
DneMeHTHl TEOPUU apHBIX CTOJKHOBEHUH (PeaKiuii) 4acTHll.

Kunernueckue ypaBHeHUs ISl HEUTPaJbHBIX YacTHL. YpaBHeHHe bonbiMana. YpaBHeHue nepeHoca
HEUTPOHOB. YpaBHEHHE TIepeHOCca N3TydeHUs ((POTOHOB).

Kunernueckue ypaBHEHUS J[UId 3apsDKEHHBIX 4YacTHL. YpaBHeHue BracoBa. VYpaBHeHue
®oxkkepa-Ilnanka. CronkHoButensHbI uHTerpasn Jlangay. CTONKHOBUTEIBHBIA — MHTETpall
Kommanerina.

2. IlpuMeHeHHMe KHHETHYeCKHX ypaBHeHWil. Ciyyail MaiblX OTKIOHEHHS OT pPaBHOBECHS.
Brruncnenne kuHeTndeckux kod3hGuIimeHToB

MowmenTtsl ¢yHKUIuM pacnpeaenenus. Cucrema ypaBHEHHH 11 MOMEHTOB. BbIBOn ypaBHEHHH
ra3oBod JOUHAMUKH W  TEPMOAMHAMUKH. BbIUMCICHME  KHHETHMYECKHX  KOI((HUINEHTOB.
[Tpubnuxenne Yenmena-Hckora, npubmmwkenue [pana.

3. CuIIbHBIC OTKJIOHEHHS OT PaBHOBCCHA. BrrunciaurenbHbIN OKCIICPUMCHT.




OcHOBHbIE BeXW OBJAJCHUS SAEPHOW »HHEpruei. 3apo’kAEeHHE BBIUYUCIUTENbHOW (U3UKH B
AmepukanckoM 1 COBETCKOM aTOMHBIX MPOEKTaX.

BobruncnurenbHBI SKCHEPUMEHT KaK HHCTPYMEHT HCCIEOBAHUS CIIOKHBIX OOBEKTOB. OTaribl
BBIUMCIIUTEIBHOTO SKCIIEPUMEHTA.

4. IlpuMepsl pacueToB HEPABHOBECHOTO MEPEHOCA YACTHIl JJISl PEIICHUS] HAyYHBIX U TEXHHYECKHX
npobiIeM.

[Ipobnembl TMHAMUKH pa3pekeHHOTo ra3a. BzaumoseiictBue Momnekyi. [loctaHoBKa 3a1ad. YcrnoBust
Ha TPAaHMIE pa3pekKEHHBIA ra3 — TBEpAOE Teno. KMHETHMYeCcKH comacoBaHHBIE CXEMBI Ta30BOU
JUHAMUKH.

[Ipobnembl ncnoabp30BaHus AaepHON 3Heprun. Mcrounnku HeTpoHOB. CIieKTp 3HEPTUN HEHTPOHOB
W B3aMMOJICHCTBHS HEUTPOHOB C BEIIECTBOM. BUOMMOTEKHU SACPHBIX JaHHBIX. Pacder HEHTPOHHBIX
MoJIeH U1 MOACTUPOBaHUS PAOOTHI SACPHBIX YCTPOMCTB M 3aIUTH OT M3IyUYEeHUH. YpaBHEHHs I
MOMEHTOB HEMTPOHHOIO 110JIs1. 3a/1aua Ha IOUCK KPUTHUUYECKOIO pa3Mepa sAepHbIX yCTPOUCTB. 3anada
pacdera IMHAMUKH SIEPHOTO peakTtopa. Teopus BO3MYIIEHHH M YpaBHEHUS TOYEYHON KHHETHUKH
peaktopa. Pacuer kammaHum peaktopa. 3aJaud  HEWTPOHHOW JMAarHOCTUKH  OOBEKTOB.

5. IlepeHOC COTHEYHOTO M TEIJIOBOTO M3JIyYEHUs B aTMOc]epax IUIaHeT.

Uctounuku armocdepHoil paaunanuu. B3auMonmedcTBHs HU3MydeHHs] ¢ NPOCTBIMH MOJIEKYJIaMH U
a’3po30JsIMU. BOMHOTeKN aHHBIX O MapaMeTpax KojeOdaTeIbHO-BpaIlaTeIbHBIX MIEPEX010B MOJIEKYII.
COopxka k03¢ GUIMEHTOB MONIOIIEHHUS 1 HCITycKaHus n3nydyenus. [Ipobiema MmonenupoBanust oomei
mUpKynauuu - armocdepsl ¥ kiauMmara. IIpoGriema AMCTaHIIMOHHOM JAMArHOCTUKH arMocdepsl.
[locranoBku 3amay.

6. IIpoOmeMbl pamuanMOHHON TAa30BOM JWHAMHUKH W PAJAUAllMOHHOW KWHETHKU IUIa3MBbl.

BzanmMoneiicTBrie BBICOKOYACTOTHOTO H3ITydeHHUs (QOTOHOB) € aToMaMH WM HOHAMH, CEYCHUS
JNIEKTPOHHBIX TEPEXofoB ¢ ydacTueM (oToHOB, kod(hduuuentsl OiHmTeiiHa. HWHTerpan
CTOJIKHOBEHHH (DOTOHOB C BEIECTBOM B PA3MUUHBIX MpHOMmKkeHuax. CeueHns Oe3u3ITydaTesIbHBIX
HEPEXOOB.

Cucrema ypaBHEHUH paIuallMOHHONW ra30Bodl aAuHaMuku. OCHOBHBIE (YHKUIMOHAJIBI OIS
nsnyuyenns. [locraHoBka 3amad. Ympormatomipe npubmmxkenus. [lpubmmkeHne cepoll MaTepuH.
[InankoBckuit u PoccenangoB cpennue koddduuuentsl. [Ipubnmxkenne onTHYECKH TOHKOTO Teja.
[Mpubnuxenue my4yrctoit TermnonposogHoctu. [Ipubnmxenne quddysun u3nydenus. [Ipudmmkenue
BIIEpEA-Ha3al.

PanuannoHHO-CTOIKHOBUTENbHAS MOJIEIIb IUIa3MBl. OHepreTuyeckue HIOJICUCTEMBI.
OnHOXUAKOCTHAsE — JBYXTEMIIEpaTypHas MOAedb Ui 3JEKTPOHOB U HOHOB. Ckopoctu
penaKcaoHHbIX IporeccoB. CucteMa ypaBHEeHUH U T'paHNYHBIX ycinoBuil. [IpubmmkenHble Mogeny.
OObenuHeHHEe KBAHTOBBIX COCTOSHMM HMOHOB. KopoHanbHOoe mnpuOmmwkeHue. YpaBHEHUS
bubepmana-XoncTeiiHa Ui TiepeHOca PaJMallMOHHOTO BO30YXKIECHUS B HEMEPEKPHIBAOIIUXCS
muausx. [Ipubnmxenne BEposITHOCTH BbUIeTa POTOHOB U3 00beMa.

3anmaua o cuibHOM B3pbiBe. llepeHoc n3nmyueHust Ha GpoOHTE CUIBLHOM yAapHOW BONHBL [eHepanus
n3nyvaroniei miasmel. [lepeHoc uznydenus B atMocdepax 3Be3.

7. ba30oBbI€ AIEMEHTHI YUCIEHHBIX METO0B PEIIEHNS KHUHETUYECKUX YPABHCHU.

Maremarndeckasi Mojaesb. JleTepMUHHCTHYECKHE YHUCIECHHBIC METOOBl U METOJA CTAaTHCTUYECKHX
ucneiTannii  (Meron Monrte-Kapno). Ilpumenenne wurepanuii. Jluckperusamnus ypaBHEHUH,
KOHEYHO-Pa3HOCTHBIEC U TOUHBIC CXeMBI. [IpsiMble YMCIIEHHBIE aJTOPUTMBL: aJITOPUTM OeryIiero cuera
IUIs perieHus 3a1aun Koy, anropuTM NPOTOHKM Ui PEIICHUs OJHOMEPHBIX KpaeBbIX 3ajad.
HenpsMble wuTepalMOHHBIE aNrOpUTMBl  JUIA  PEIIEHUS CHCTEM JIMHEHHBIX  YpaBHEHUH.

Pa3zpaboTka, TecTMpOBaHHE W UCIOJIb30BAaHHE KOMIBIOTEPHBIX mporpamm. OdopmieHue u
MyOJIMKAUs PE3YIbTaTOB YHCICHHOTO MOJICITHPOBAHHS.



8. @opMBI 3arrcy KHHETUYECKUX YpPaBHEHUH M TPaHUYHBIX YCJIOBHM. 3aauu ¢ IPOCTPAaHCTBEHHOU
CUMMETpPHEM.

Xapakrepuctudyeckass (opma 3anMcd KHHETHYECKHX YypaBHeHHMH. CucTeMa YeTHO-HEUeTHBIX
ypaBHeHuil. ['panuunbie ycnoBus. CBeneHue HMHTErpo-Iu(QepeHINanbHbIX KHHETHYECKUX
YpPaBHEHWI K WHTErpajbHBIM YPaBHEHHSAM Ha JIydax-XapakTepHcTUKax. VIHTerpanpHbple ypaBHEHHSA
o ob6wremy Tena, ypasuenue [laiiepica.

VYpaBHeHus: aHW30TponHOW Juddy3un yactuil. Pn-metom (MeTox cQepuvecKux TapMOHUK).
[Tpubnuxenue uzorponHoi auddysun yacTu.

[Inockas, chepuueckas m umnuaApudeckas 3agaun (1D). 3amaua ans tema Bpamenus (2D).
Ocobennoctu hyHkmu pacnpeneneHus. dddexr myqa.

9. Merozp! ocpelHEeHHs] KUHETUYECKUX YPaBHEHUH 110 3HEPIrUy YacTHIL.

MHororpymnmnoBoe — npubmmkeHue. Meron  bonmapenko  (Meton  (GakTOpoB  pPEe30HAHCHOMN
CaMOSKPaHUPOBKH).

Merton ¢yHKIU npoirycKaHus. MeToa CyMMBI SKCTIOHEHT.
Merton j1e6eroBcKoro ocpegHeHus. MeTos| CrieKTpaJbHbIX MOMEHTOB.

10. MeTonp! ipecTaBieHs YIIIOBOW 3aBUCUMOCTH (PYHKLMHU pacrpeieCHHUs.

Pasznoxenuns QyHKIMM pacnpeneieHrs U WHTErpajia CTOIKHOBEHHH B psiibl Dypbe Mo moimHoMam
Jlexannpa, chepuieckuM rapMOHHKaM U C(hepuIeCcKUM TEH30paM.

[Mpumenenne kBajpaTypHbIX u KyOarypHeix Qopmyn. Ksaaparypueie ¢opmynsr [aycca.

11. MeTO):[LI pacucTa NpoCTPaHCTBCHHO-YITIOBOI'O PACIPCACICHUA YaCTHULL.

MCTO,I[ AUCKPCTHBIX OpAWHAT BI/IKa—anI[paCCKXElpa, Sn — METO KapJ'ICOHa. KOHC‘IHO—pa3HOCTHBIC u
KOHCYHO-3JICMCHTHBIC CXCMBI.

MeTtoasl IIMHHBIX W KOPOTKHX XapaKTepUCTHK. TouHble cxeMbl. TodHass cxemMa Brnanmmuposa.
Tounass cxema i1 YETHO-HEUETHBIX YPABHEHUW IlepeHoca. MeToApl KOPOTKHMX XapaKTEPUCTHK.

12. MeTonbl yCKOPEHUST CXOOUMOCTH HTEparHii.

KP1-meton JlebeneBa. CuHTeTmueckne wmetombl. Metoasl pebamanca. Meron kBazumauddysuu
TonpauHa.

HrepauroHHBIIA METOZ TOKOJIEHUA HEUTPOHOB ISl PELIEHUST MHOTOIPYIIIIOBOM KPUTUYECKOU 3a1a4u
SIIEPHOTO PEAKTOPA.

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

HeobxonuMoe obopynoBaHue Jis JISKIUNA: KOMIIBIOTEP B MYJIBTUMEIUITHOE 000pyI0BaHue (ITPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JTEparypa
1. Jlekuuu o Teopun nepeHoca HeiltponoB [Tekcr] / B. B. Cmenos - M.Atomusaart, 1978
2. Teopus siaepubix peaktopos [Tekcr]//l. bemn, C. I'meccton , mep. ¢ anrn. mox pen. B. H. Apramkuna,
Nuclear reactor theory, -M., Aromuznar, 1974

3. Maremarudeckoe MOJISIMPOBaHHE 3aJlad IMHAMUKH u3nydatoriero raza [Tekct]/b. H. UerBepymikuH,
-M., Hayxka, 1985



JlononHuTeNbHAS TUTEpATypa
1. ®uznKa yoapHBIX BOJH U BHICOKOTEMIIEPATYPHBIX THAPOIUHAMUYeCKUX siBieHni [ Teker]/S. B.
3ensaoBuy, 0. I1. Paiizep, -M., Hayka, 1966
2. 3Be3anbie armochepsl [Teker]. B 2 u. Y. 2 =Stellar atmospheres, / [I. Muxanac ; nep. ¢ auni. C. W.
I'pageBa, 1. . Harupuesa nop pex. B. B. sanosa, M., Mup, 1982

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

http://keldysh.ru/e-biblio/

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

He tpebyercs.
9. MeTonnueckue yKa3anus 1J1si 00y4al0UIUXCs 110 0CBOSHHIO TUCHMILTHHBI (MOTYJIsI)

CryneHT, M3y4yaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHHHBIM
arrmaparoM, a ¢ pyroil CTOpOHbI, JOJIKEH HAyYUThCS IPUMEHATh TEOPETUUECKHUE 3HAHUS HA [IPAKTUKE.

B PE3YyIbTATC HU3YUCHUSA AUCHUIUIMHBI CTYACHT JOJIKCH 3HAThb OCHOBHBLIC OIIPCACIICHUSA, IOHATHA,
AKCHOMBI, MCTOAbI TOKA3aTCJIbCTB.

VYeneniHoe ocBoeHue Kypca TpeOyeT HanpsHKEHHOM caMOCTOATEeNIbHOM paboThl cTyaeHTa. B nporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIeHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

— YTEHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOM JINTEPATYPHI;

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWiH, y4eOHOH M Hay4dyHOW JHTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEIHA3HAUYEHHBIX IS CAaMOCTOSTEIBHOTO  W3Y4CHWUS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— BBINOJIHEHNE YIPa)KHEHUH, IPEAIaraeMbIX CTY/ICHTaM Ha 3aHATUSX;

— MOJTOTOBKY K AK3aMEHY.

PykoBoncTBO caMocTOsTENTHHONH paboToil, a Tak e €€ KOHTPOJIb OCYIIECTBIsACTCS B ¢opme
WHJIMBUTyaJbHBIX KOHCYIIBTALUH.

BaxHo 100UTHCA NMOHMMAHMS HM3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPYIHCHUU W3Y4YCHUS OTIENBHBIX TEM, BOIPOCOB, CIEAYeT OOpaIarbesi 3a KOHCYJIBTAlUSAMH K
JIEKTOPY WJIH IIPENOAABATEINI0, BEAYIEMY IPAKTHUECKUE 3aHATHS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku

kageapa MaTeMaTHUECKOrO MOAETMPOBAHUS U IPUKIATHON MaTeMaTuKN
Kypc: 1

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

PaszpatGoTunk: A.B. lllnnbkoB, kaHA. ¢pu3.-MaT. HAYK, JOLECHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HHGOPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.1 3gaeT W cmocoOeH — HCIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
rccienoBaHuil B 00macTi MHGOOPMATHKY U BEIYUCITUTEIIEHON
TEXHUKH

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MH()OPMATUKHU U BBIYUCIUTEIBHON TEXHUKH M CIIOCOOECH MX

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
JEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII
MaTeMaTH4YeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

OPUMEHATh MpPU PpEHIeHWH 3agad  [po¢eCCHOHANBHOM
JEATEIIbHOCTH
[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM

JEATEIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (HIIOCO(OUU U METOJIOIIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIIEIOBAaHHMI M HABBIKAMH HX
HPOBE/ICHHUS

[IK-2.2 YMeeT nMpUMEHATH MONyYEHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H

pelarhb CTaHJapTHbIE 3aaun B COOCTBEHHOM
HAay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH
[IK-2.3 Nwmeer MIPaKTU4YECKUN OIIBIT

HAyYHO-HCCIICJIOBATENILCKON  JICATEIILHOCTH B 00JacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TCXHOJIOTHI

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHus 3a1a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
HCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI'0 U
BHUPTYaJILHOTO (pa3MelleHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPEICTABICHHUS MaTePHaOB COOCTBEHHBIX
HCCIIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX ~TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(PEpPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEOBAHUS Ha OCHOBE
CYILECTBYIOIIUX METOJOB B KOHKPETHOU
oOnacTu mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT OpUHOUNBI MOCTPOCHHUS HAYYHOM pPaOOTHI,
MeTrogsl cOopa W aHamu3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEeHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukanmuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMU Mojene
MPOrpaMMHOIO OOECHeYeHHss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTU4YEeCKUH OMBIT BBICTYIUICHHM H
HAy4YHOM apryMeHTAallH IMpH aHalIu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIBHON 1S TeTbHOCTH

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH




B pesynabrare u3ydeHUs] TUCHUIUIMHBI «YUCICHHOE MOJICTMPOBAHHE HEPABHOBECHOTO MEPEHOCA YaCTHID)
00yJarouics JTOIDKEH:

3HATh:
- (hyHIaMEHTAJIbHBIE MTOHATHS, METO/bI, TEOPUH KMHETUYECKUX IPOLECCOB MPHU BBICOKUX IUIOTHOCTSIX
SHEPruu;
- OCOOEHHOCTH IPOBEICHUS BBIYMCIUTEIBHOTO JKCIIEPUMEHTA HaJ MOJENIBI0 OOBEKTa, CIIOCOObBI
BepU(HKALNHN PE3yabTaTOB MOACITUPOBAHNUS;
- IIOCTAaHOBKM THUIIMYHBIX 3a/lauy, OCHOBHBIE CBOICTBa IIOJHOM MAaTEeMAaTUYECKOW MoOJenu MU
MPUOJIMKEHHBIX YIPOILEHHBIX MOJEIICH;
- 0a30BbIi HAOOp YMCIICHHBIX METOAOB M BBIYHCIUTEIBHBIX AJTOPUTMOB JUIS MOTYHYEHHUS] YHCICHHBIX
pEIIeHUI TUIIOBBIX MPUKIIAJAHBIX KWHETHYECKUX 3a]1ay;
- COBpPEMEHHBIE NMPOOIEMBI M TEHACHIIMM Pa3BUTHUS MOJEICH, METOI0B U OAHKOB JTAaHHBIX O CBOMCTBaX
MaTepHaoB COOTBETCTBYIOIINX HAPABICHUH BBIYUCIUTEILHON (PU3UKH.

YMeTh:
- TIOHATH TIOCTABJICHHYIO 3a/1a4y;
- WCTONBb30BaTh CBOM 3HAHUS JIJIS PEIICHUS 3a/1a4;
- OIICHMBaTh KOPPEKTHOCTh MaTeMaTHUYECKUX MOJENEH, WX IMOIHOTY M CIIOXKHOCTh (yYUTHIBAEMbIE
(u3MYEeCKHUE MPOIECCHI, TOUHOCTh U TPYIOSMKOCTh OMHCAHNS);
- OIICHMBaTh HEOOXOAMMOCTh M JOCTATOYHOCTH IPUMEHEHUS MOJICIICH Pa3INYHON CTENIEHH CIIOKHOCTH
JUTS. YMCJICHHOTO MOJICITUPOBaHMs 00BbEKTA B 33JJAHHOM JTHANAa30HE U3MCHEHMSI TapaMETPOB;
- OIICHUBaTh HEOOXOAMMOCTH M JOCTATOYHOCTH IPUMEHEHUS MOJICIICH Pa3INYHOMN CTENIEHH CIIOKHOCTH
JUIS  YUCIICHHBIX METOJOB M QJTOPUTMOB HAXOXKJCHHS YWCICHHOTO PEIICHUS YpaBHCHUMN
MaTeMaTHYECKOM MOJICIIH;
- OIICHUBATh HEOOXOAMMOCTh M JJOCTATOUHOCTH MPUMEHEHHS MOJICIICH PA3IMIHON CTENICHH CIOKHOCTH
JUTSL IAKETOB MPOTPAMMHOTO 00€eCTICUCHHUSI, HAXOASIINXCS B CBOOOTHOM JIOCTYTIE;
- TOYHO NPEACTAaBUThL (HUBNYCCKUE W MATEMATHYCCKUC 3HAHMS B JAHHON MpeAMETHOW 007acTh B
YCTHOHM M MUCHbMEHHOU (hopMe.

BJIAJETh:
- HaBbIKAMH OCBOCHUS M aHAIK3a OOJIBIIOT0 00beMa HOBOW WH(pOPMAIIUY;
- HaBBIKAMH CaMOCTOSTEIbHOMN paboThI;
- TPEAMETHBIMH TOHATHUAMU W TEPMUHAMH KHHETHYCCKOM TEOPHUH, YHCICHHBIX METOJOB U
MOJICIINPOBAHYS,;
- THIWYHBIMM TMPUMEpPAMH TOCTAHOBKH, aHAjW3a M PEIICHUS CIOKHBIX MAaTeMaTHYeCKUX U
MPHUKIIAHBIX 33]1a4 ¢ TIOMOIIBI0 KOMIIBIOTEPHOTO MOJICITHPOBAHUSI.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMK WM B KOHIIE 3aHATHUSA IO IPOWICHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

MomeHTb! (pyHKIUH pacipeaeIeHus..

BriBOI ypaBHEHUH Ta30BOM IMHAMUKHA U TEPMOJUHAMUKH.

Brruncienne kuHeTHuecKux ko3QOUIUEHTOB.

[Mpubnmxenne Yenmena-DHckora, npubirmkeHue [pana.

BbruncnurenbHbli 9KCIEPUMEHT KaK HHCTPYMEHT HUCCIIEJOBAHHS CIIOXKHBIX OOBEKTOB.
Oransl BEIYUCIUTEIBHOIO 3KCIIEPUMEHTA.

[IpoGnembl HCTIONBL30BaHUS SACPHON IHEPTHH.

e AN O M

HcTouHuKY HEUTPOHOB.
9. Crnekrtp 3Hepruii HHUTPOHOB U B3aMMOJAEHCTBHSI HEUTPOHOB C BEIIECTBOM.
10. bubnuoteku siAepHBIX TaHHBIX.

11. Pacuer HEHTPOHHBIX TOJEH JUISI MOJCIMPOBAHUS PAOOTHI SJICPHBIX YCTPOWCTB W 3alIUTHI OT
M3ITy4YEHUH.

12. YpaBHEeHHA JUIs1 MOMEHTOB HEUTPOHHOTO TTOJIS.



13. 3agaua Ha MOMCK KPUTHYECKOTO pa3Mepa SAEPHBIX YCTPOHCTB.

14. 3agaua pacyeTa TMHAMUKH AJIEPHOTO PEAKTOPA.

15. Teopusa BO3MYIIEHUN U ypaBHEHHUS TOUEYHON KUHETHKHU PEaKTOpA.
16. Pacuer kaMIaHuu peaxkTopa.

17. 3agaun HEUTPOHHOW AUATHOCTUKU OOBEKTOB.

18. PazpaborTka, TecTHpOBaHWE W WCIIOJB30BAaHHE KOMIBIOTEPHBIX mporpamm. Odopmienue u
MyOJIMKALMs] PE3YNBTAaTOB YUCIIEHHOTO MOJICIMPOBAHUSI.

19. Xapakrepuctrudeckas popma 3anrcy KHHETHYECKUX YPaBHEHHH.

20. CucteMa 4eTHO-HEYETHBIX ypaBHEHHUHU. [ paHUYHbBIE YCIOBUSI.

21. Ceegenue nHTErpo-n1udhepeHInaIbHbIX KUHETHUECKUX YPABHEHUH K MHTETPAIbHBIM YPaBHEHUSIM
Ha JIy4ax-XapaKTepUCTHUKAX.

22. VHTerpanbHble ypaBHEHUs 110 00beMy Tena, ypaBHeHue [laiiepica.

23. YpaBHeHHs aHU30TPONHON uddy3un yacTuil.

24. Pn-meton (Metox cheprueckux rapMoHuk). [Ipubnmkenne nzorpornHoi auddysun yactwir.

25. Tnockast, chepuueckas u mumHApuieckas 3agaqdn (1D). 3amgava s Tena Bpa-menwust (2D).

26. OcobenHocTr GyHKIUU pactpeaeicHus. IPekT ryJa.

27. Mmuororpynmnooe mnpubmmxkenne. Meron bBonmapenko (metos (akTOpoB  pe30HAHCHOM
CaMOSKPaHUPOBKH).

28. Meton dyHKIMi porryckaHus. MeToj] CyMMBI SKCITOHEHT.
29. Metox 1e0eroBcKOro ocpeaHeHusl. MeTon CieKTpaibHBIX MOMEHTOB.

30. PaznoxxeHust QyHKIMK pacnpeAesieHus U MHTErpaia CTOJKHOBEHUH B psiibl Dypbe Mo moJuHOMaM
Jlexannpa, chepuieckuM rapMOHHKaM U C(hepuIeCcKUM TEH30paM.

31. [Ipumenenune KBaIpaTypHbIX U KyOarypHbIX popmyn. KBagparypusie hopmyinsl ["aycca.

32. Metoa nuckpeTHbIX opAuHaT Buka-Uangpacexxapa, Sn — metos Kapncona. Koneuno-paznocTtasie
U KOHEYHO-3JIEMEHTHBIE CXEMBI.

33. MeTobl JUIMHHBIX U KOPOTKUX XapaKTepUCTHK. TOYHBIE CXEMBI.
34. Tounas cxema Biagumuposa.

35. Tounast cxema JUIsl 4€THO-HEUYETHBIX YPaBHEHHUH ITepeHoca.

36. MeTo/ibl KOPOTKHX XapaKTEPUCTHK.

37. KP1-meron JleGeneBa. CHHTETHUECKHE METO/BI.

38. Metonel pebananca.

39. Meton kBazuguddysuun L'onpanna.

[Tpumep Ounera:

Buner Nel
1. CronkHoBuTENbHBIN HHTETpad Jlannay.
2. TouHas cxema JJs YeTHO-HEUETHBIX YPaBHEHUI ITepeHoca.

Buner Ne2
1. 3anmauu HEHTPOHHOW TUATHOCTUKH OOBEKTOB.
2. KP1-meron JlebeneBa. CHHTETHUYECKHNE METOBI.

Kputepun onennBanus
Otmuuno (10 ) - BeICTaBiIsIETCA CTYIEHTY, MOKa3aBIIEMy BCECTOPOHHHE, CHCTEMAaTH3MpPOBaHHBIC,
nry0okue 3HaHUS y4eOHOI MporpaMMBbl AUCIUIIIIMHBEL, TPOSBIAIONIEMY HHTEpEC K JaHHON MpeIMeTHON
00JIaCTH, TPOJEMOHCTPUPOBABIIEMY YMEHHUE YBEPEHHO M TBOPYECKH MPHUMEHATh UX HA MPaKTHKE IpU
peLIeHNN KOHKPETHBIX 3aJ1a4, CBOOOHOE U IPaBMIbHOE 000CHOBAHNE NIPUHATHIX PEIICHHH.
Otnnuno (9) - BbICTaBIsieTCS CTYACHTY, IOKa3aBLIEMYy BCECTOPOHHHE, CHCTEMaTH3MpPOBaHHbIC,
n1y0oKHe 3HaHUS y4eOHOW MPOrpaMMbl AUCHUIIIMHEL 1 YMEHHE YBEPEHHO NIPUMEHSTh UX Ha MPAKTHUKE
MIPH PELICHUH KOHKPETHBIX 3ajad, CBOOOJHOE U MpaBUIIbHOE 000CHOBAaHUE IPUHATHIX PELICHUH.
Otnnuno (8) - BBICTaBISIETCS CTYACHTY, IOKa3aBLIEMYy BCECTOPOHHHE, CHCTEMaTH3HpPOBaHHbBIC,
n1y0oKHe 3HaHUS y4eOHOH MPOrpaMMbl AUCHUIIIMHEL U YMEHHE YBEPEHHO NIPUMEHSTh UX Ha MPAKTHUKE
MPU PELICHWH KOHKPETHBIX 3a1ad, MPaBHIbHOE OOOCHOBAHME NMPHUHSTHIX PEIICHUH, C HEKOTOPHIMH
He/oueTaMH.



Xopomto (7) - BBICTaBISETCS CTYIEHTY, €CIM OH TBEPAO 3HAET Marepuaj, TPaMOTHO U IO CYLIECTBY
U3JIaraeT €ro, ymMeeT NPUMEHATh IIOJIy4YECHHbIE 3HAHUSA Ha IPAKTUKE, HO HEAOCTaTOYHO I'PaMOTHO
00OCHOBBIBAET MOJIyUYECHHBIC PE3YJIbTATHI.

Xopoio (6) - BBICTABISETCS CTYLEHTY, €CJIM OH TBEPAO 3HAE€T Marepuall, IPaMOTHO U IO CYLIECTBY
W3JIaraeT €ro, yMeeT INPHUMEHSTH IOJIyYEHHBIE 3HAHUSA Ha MPAKTHKE, HO JIOMYCKAET B OTBETE WIU B
peLIeHUH 3a/1a4 HEKOTOPbIe HETOUHOCTH.

XOpOIHO (5) - BBICTABJACTCA CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MaTcpuall, rpaMOTHO H II0
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCEHATD MTOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOITYCKACT B OTBCTC
HJIW B PCIICHUHU 3a4a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

VnoBneTBOpUTENBEHO (4) - BBICTABIISICTCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTApHBIH, pa3pO3HEHHBII
XapakTep 3HaHWH, HEJIOCTATOYHO IPaBWIbHBIE (OPMYIUPOBKM 0a30BBIX MOHITHH, HapyIICHUS
JIOTMYECKOW MOCIIE0BATEIbHOCTH B M3JI0KEHUH MTPOTPAMMHOTO MaTrepHaia, HO IPU 3TOM OH OCBOMJI
OCHOBHBIC pa3Jeibl y4eOHOW HpOorpaMMbl, HEOOXOAMMBIC JUIs IajbHEHIIEro OOy4eHHs, ¥ MOXET
NPUMEHSATH MTOJYYCHHBIC 3HAHUS 110 00pasily B CTAHAAPTHON CHUTYAIIHH.

VnoBneTBOpUTENEHO (3) - BBICTABISICTCS CTYIEHTY, IOKa3aBIIeMy ()parMEeHTApHBIH, pa3pO3HEHHBII
XapakTep 3HAHHH, JOMYCKaIoleMy OMIMOKH B (QOpMYyIHpOBKax Oa30BBIX TMOHSATHHA, HapyUICHUS
JIOTMYECKOW IOCIENOBAaTeIbHOCTH B M3JIOKEHHHM IPOTPaMMHOIO MaTepHuaia, ci1ad0 Biajeer
OCHOBHBIMHU pa3ielaMH y4eOHOH NpOrpaMmbl, HEOOXOAMMBIMU [UISl JalbHEWIIero oOydeHHs U C
TPYAOM MPUMEHSET MMOTYYCHHBIC 3HAHUS JJa)KEe B CTAHAAPTHON CHUTYAIIHH.

HeynosnerBoputenbHO (2) - BBICTABISETCS CTYJICHTY, KOTOPBIA HE 3HAeT OOJbLICH YacTH OCHOBHOTO
COZlep)KaHUsl y4eOHOW NpOrpaMMbl JAMCHHILIMHBL, JIOMYCKaeT TpyOble OMMOKH B (QOPMYIMPOBKAX
OCHOBHBIX IIPUHIIMIIOB M HE YMEET UCIIOJIb30BaTh MOJyYCHHbIC 3HAHUS P PEIICHUU TUITOBBIX 3a/a4.
HeynosnerBoputenbHo (1) - BBICTABISACTCS CTYICHTY, KOTOPBI HE 3HA€T OCHOBHOTO COJICpPKAHUS
y4eOHOH MporpaMMBbl JUCIUILUIMHBI, JOMycKaeT TpyoOeiime ommOku B (popMyiarpoBKax 0a30BBIX
MOHSTHI IUCIMIUIMHBI M BOOOIIE HE NMEET HaBBIKOB PELICHUS TUTIOBBIX MPAKTUUECKUX 3a/1a4.

5. MeTonuueckne MaTepuaIbl, ONpPeIeIsONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(Wy1M) oNbITA AESITEILHOCTH

Bo Bpems mpoBesieHust 3k3aMeHa 00ydaroliuecss MOTYT TOJb30BaThCsl MPOTPaMMON JMCIUIUIMHEL, a
TAKXe CIPABOYHOM JIUTEPATYPOM, BEIUUCIUTEIbHON TEXHUKOU, KOHCIIEKTaMU JICKLIUM.

DK3aMeH OPpOBOAUTCH IYTEM OpraHu3aliu ClICUaJIbHOIO OIpoca, IpOBOAUMOIO B YCTHOI>'I (bopMe.



