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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: HuciieHHOE MOAENMPOBAHNE HEPABHOBECHOIO IEPEHOCA YACTHIL
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUECKOrO MOAETMPOBAHUS U IPUKIATHON MaTeMaTuKU

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

AynuTOpPHBIX YacoB: 45 BCero, B TOM YHCIIE:
nexuuu: 30 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au. en.: 3

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy cocrasuin: A.B. llunbkoB, kaua. Gu3.-MaT. HayK, JOICHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl MaTeMaTH4ecKOro MoJAeIMPOBAaHMS U IPUKIIAIHON MaTeMaTHKH
02.04.2024



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-2 CriocoOeH coBepIICHCTBOBATh U
peann30BbIBaTh HOBBIC MaTEMaTHYECKHE
METO/IbI PEIICHHUS TPUKIIAIHBIX 33/1a4

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
MaTeMaTHYECKNX HCCICIOBAaHWH B paMKaxX TeMaTHYeCKOU
o0JyacTu cBoei mpodheccuoHaIbHOM JIeATENNbHOCTH

OIIK-2.2  Cnoco0eH  OUEHHTHh  AKTyalbHOCTb  H
[IPAKTUYECKYIO 3HAYMMOCTh NPUKJIAJHBIX MaTeMaTHYECKUX
HCCIICAOBAaHUM B CBOEH Mpo¢eCcCHOHANBHOM 001acTn

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0afaeT HaBbIKAMU YCTHOTO M IHCHMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIEMOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METO/IOB B KOHKPETHOU
obyiacTu MpoheCCUOHATBHOU JICATEILHOCTH

[MK-1.1 3HaeT OPUHIUNBI MTOCTPOCHHS HAYYHQPAOOTHI,
Merogsl cOopa W aHamM3a TIIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIIaJECT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  mnyOnjkammpedepatoB U
oubnuorpadun’ 1Mo TeMaTHKe MPOBOIUMBIX HCCICTOBAHUU
Ha PYCCKOM M aHIJIH CKOM SI3bIKE

[IK-1.2 VYmeer pemars Hay4YHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETCH
IPOrPaMMHOTO 00ecHedeHus B CBA3U C IOCTaBICHHOM
LENbIO U B COOTBETCTBUM C BEIOPAaHHOW METOAUKOU

[IK-1.3 Hmeer mNpakTUYECKUBIBIT BBICTYIUICHUM
HAy4YHOW apryMEHTAlMW TpU aHalu3e 00beKTa HayYHOH
npo¢eCcCUOHANTBHOU ACATEIbHOCTH

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
Hay4YHO-UCCJIEIOBATCIHCKON U TPUKIIATHOM
JIEATEIbHOCTA COBPEMEHHBIA MaTeMaTUYECKUI
anmapar v allTOPUTMBI, OCHOBHBIEC 3aKOHBI
€CTeCTBO3HAHUS, COBPEMEHHBIE SI3BIKU
MIPOTPAMMHUPOBAHUS U MPOTPAMMHOE
o0ecrieyeHne; OrnepanuoOHHbIE CUCTEMBI 1
CETEBBIC TCXHOJOIUH

[IK-2.1 3naeT OCHOBBI  HAyYHO-HCCIIEIOBATEIHCKOU
NesITeTbHOCTH B oOmnactu
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUH
BJIaJIeeT 3HAHHEM OCHOB (HIIOCO(OUN U METOJOIOT U HAYKH;
3HAHMEM METO/IOB HAyYHBIX MCCIIEJOBAaHUH M HAaBBIKAMH HX
MPOBEACHUS

[IK-2.2 Vmeer mnpakTUYeCKUAIBIT WCIOIH30BAHUS
CYIIECTBYIOIIUX METOIOB M QJITOPUTMOB DPELICHUS 3a1ad
uppoBoH 00pPaOOTKA CHTHAJIOB, HWCIONB30BAHUS CETH
Wureprer, AQHHOTUPOBAHUS, pedepupoBaHus,
oubmorpaduyeckoro paspICKaHWS H ONUCAHHSA, OIBIT
paboThI C HAyYHBIMH UCTOYHUKAMH

[MK-2.3 YMeer mpUMEHATH MONy4YeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUHU WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B ~ COOCTBEHHOU
HAy4YHO-HCCIIEA0BATEIILCKON eI TeIbHOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAaThb:

- ¢)YHZ[aMeHTaHBHBIe MOHATHA, METOABI, TCOPUN KUHETHYCCKUX ITPOLECCOB IIPU BBICOKUX IJIOTHOCTAX

SHEPIUu;

- OCOOEHHOCTH IPOBEICHUS BBIYMCIUTEIBHOTO JKCIIEPUMEHTa HaJ MOJENBI0 OOBEKTa, CIIOCOObBI
BepU(HKALNHN PE3yJabTaTOB MOACTUPOBAHNUS;
- IIOCTAaHOBKM THUIIMYHBIX 3a/lauy, OCHOBHBIE CBOICTBa IIOJHOM MAaTEeMaTUUYECKOW MoOJenu U

MPUOJIMKEHHBIX YIPOILEHHBIX MOJEIICH;

- 6a30BbIll HAOOP YUCIIEHHBIX METOJIOB U BBIYMCIHUTENBHBIX AITOPUTMOB JJIsl TIOJTYYCHUST YHCICHHBIX
PEIICHHIA TUTTOBBIX MPUKIIATHBIX KHHETHIECKUX 3a/1a4;

- COBpEMEHHbIE IPOOJIEMBI U TEHACHIIMU Pa3BUTHsI MOJICIICH, METO/IOB U OAaHKOB JTAHHBIX O CBOMCTBAaX
MaTepHaJoB COOTBETCTBYIOIINX HANIPABICHUH BBIYUCITUTEILHON (DH3UKY.

YMETb:




- TIOHSATH MOCTABJICHHYIO 3a71a4y;
- WCIIOJIb30BATh CBOM 3HAHUS JUIS PEIICHHS 3a/1a4;

- OLEHMBaTh KOPPEKTHOCTb MAaTEeMaTH4ECKHUX MOJesel, X IOJHOTY U CIOXKHOCTh (Yy4HUTHIBAGMBbIE
(bu3MUECKUE MPOLECCHl, TOYHOCTD U TPYAOEMKOCTh OITUCAHUS);

- OLIEHMBATh HEOOXOIMMOCTb U IOCTaTOYHOCTh MIPUMEHEHUS MOJIeIeH Pa3IMuHON CTEIICHU CI0KHOCTH
TSl YUCIICHHOTO MOJICITUPOBaHMs 00bEKTa B 3aJJaHHOM JTHANla30HE H3MEHECHUS I1apaMeTpOB;

- OLIEHMBATh HEOOXOIMMOCTb U IOCTaTOYHOCTh MIPUMEHEHUS MOJIeIeH Pa3sIMuHON CTEIIEHU CI0KHOCTH
JUIi  YWCIICHHBIX METOJOB U aJTOPUTMOB HAXOXKICHHS YHCICHHOTO pEIICHUS ypaBHEHHA
MaTeMaTHYECKOM MOJICIIH;

- OLICHMBATh HEOOXOAMMOCTh M OCTATOYHOCTh IPUMEHEHHSI MOJICTICH Pa3IMYHOM CTETIeHHU CIOKHOCTH
IS TIAKETOB NTPOTPAMMHOT0O 00€CTIeUeH!sI, HAXOIAIINXCS B CBOOOIHOM JIOCTYIIE;

- TOYHO TPENCTaBHTh (U3MUECKUE M MaTeMaTUYECKUe 3HAHUS B JAHHOW MpPEAMETHOH 001acTH B
YCTHOH M TUCBbMEHHOU (hopmMe.

BJIAJIETD:

- HaBbIKAMH OCBOCHUS M aHaIN3a 00JIbIIOro 00beMa HOBOW MH(pOPMAaLIUY;

- HaBBIKAMH CaMOCTOSITEIbHON paboThI;

- TpeAMETHBIMH TOHATUSIMH W TEPMHUHAMHM KHHETUYECKOM TEOpHH, YMCICHHBIX METOAOB U
MOJEJINPOBaHMS;

- THUINWYHBIMH TPUMEpPaMH TIOCTAHOBKH, aHAajiM3a M PEHICHUS CIIOKHBIX MAareMaTH4ecKuX U
MPUKIIAJHBIX 3a/]a4 C IOMOILLBIO0 KOMIIBIOTEPHOI'O MOJIEIMPOBAHUS.

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

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

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

Tema (pazmern) TUCITUTUTHHEL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

3HAaKOMCTBO c KUHETHYECKUMHU
ypaBHEHUAMHU. PYHKIMHN paclpencIeHus 3 3 5
YJACTHII.

[IpuMeHeHNEe KMHETHYECKUX YpaBHEHUI.
Cinyyaid ~ ManblX  OTKJIOHEHHS  OT
paBHOBeCHsI. BrrunciieHrne KWHETHYeCKUX
ko3 urmeHToB

CwibHBIC OTKJIOHEHHS OT PaBHOBECHSL.
BrruncnurensHbIin 9KCIIEPUMEHT. 3 1 5

[Ipumepsl  pacueToB HEPaBHOBECHOTO
MepeHoca YacTUIl JJIsl pEIICHHs] HayIHBIX 3 1 5
U TEXHUUYECKUX MPOOIIEM.

[lepeHOC  CONHEYHOTO W  TEIUIOBOTO
U3yYyeHuss B arMocdepax — IJIaHeT. 3 1 5

[Ipobnembl  pagvanMOHHOW  Ta30BOU
TUHAMUKA U PaAHAllMOHHOM KWHETHKU 3 1 5
TUTa3MBl.

ba3oBbie 21eMEHTBl YMCIEHHBIX METO0B
pelIeHus] KUHETHYECKHX YpaBHEHUM. 2 1 5

Popmel 3aMucH KHHETHYECKHUX
YPaBHEHMI W TPaHUYHBIX  YCJIOBUIl.
3anaun c MPOCTPAHCTBEHHOU
CUMMETPHEM.




Mertonel  OCpeqHEHHS  KMHETUYECKHX

9 YPaBHEHH  1HO  SHEPrUU  YacTHL. 2 1 5
MeTtonpl MPEACTABIEHUS YIJIOBOM

10 |3aBHUCHMOCTH (YHKIIUH pacrpeselicHs. 2 1 5
Mertoubl pacuera

1 MPOCTPAHCTBEHHO-YITIOBOTO ) 1 5
pacnpenenenus YyacTull.
Mertons CKOpEHUS CXOAMMOCTH

12 AR YEROP A 2 2 5
uTepaLui.

Uroro wacos 30 15 60

ITonroToBka k 3K3aMeHy 30 gac.

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

4.2. CopaepxaHne IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 1 (Ocennuii)

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

PaBHOBeCHbIC U HEpPaBHOBECHbBIE paclpesneeHus. TepMoIuHAMUYECKOe U XUMHUUECKOE PABHOBECHE.
PaBHoBecHble pacnpenenenusi MakcBemna-bonsumana, ®epmu-/lupaka, boze-OiinmreiiHa u
[Inanka. CootHomenus Caxa.

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

Kunernueckue ypaBHeHHs ISl HEUTPaJbHBIX YacTHL. YpaBHeHHe bonbuMana. YpaBHeHue nepeHoca
HEUTPOHOB. YpaBHEHHE TIepeHOCca N3TydeHUs ((POTOHOB).

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

2. IlpuMeHeHHMe KHHETHYECKHX ypaBHeHWil. Ciyyail MaiblX OTKIOHEHHS OT pPaBHOBECHS.
Brruncnenne kuHeTndeckux kod3hOUImeHToB

MowmenTtsl ¢QyHKIuN pacnpeaenenus. Cucrtema ypaBHEHUH 11 MOMEHTOB. BbvIBOn ypaBHEHHH
ra3oBod JOUHAMUKH W  TEPMOAMHAMUKH. BbIUMCICHME  KMHETHMYECKHX  KOI((HUINEHTOB.
[Tpubnuxenne Yenmena-Hckora, npubmmwkenue [pana.

3. CuIIbHBIC OTKJIOHEHHS OT PaBHOBCCHA. BrrunciaurenbHbIM OKCIICPUMCHT.

OcHOBHBIE BEXH OBJIAJCHHUs SACPHOM »JHEprued. 3apoKICHHE BBIYUCIUTEIBHON (HU3MKU B
AmepukanckoM U COBETCKOM aTOMHBIX MPOEKTaX.

BbIuncnuTeNnbHBIN OKCIEPUMEHT KaK HMHCTPYMEHT HCCJIEIOBaHMS CIOXKHBIX OOBEKTOB. OTarlbl
BBIUMCIIUTEIBHOTO SKCIIEPUMEHTA.

4. Ilpumepsl pacdeTOB HEPABHOBECHOTO MEPEHOCA YACTHIl ISl PEUICHUS HAYYHBIX U TEXHHUYCCKHX
mpooIeM.

[TpoGiembl TMHAMHKH pa3pekeHHOro rasa. BzaumoneiicrBue monekyi. [TocraHoBka 3amgad. YcinoBus
Ha TpaHUIE PAa3pEKEHHBIH ra3 — TBepHoe Teno. KMHeTHYecKH COITIacOBAHHBIC CXEMBlI TI'a30BOH
JTMHAMHKH.



[Ipobnembl ncnoabp30BaHus AAepHON 3Heprun. Mcrounnku HeHTpoHOB. CIIeKTp 3HEPTUN HEHTPOHOB
W B3aMMOJICHCTBHS HEUTPOHOB C BEIIECTBOM. BUOMMOTEKHU SACPHBIX JaHHBIX. Pacder HEHTPOHHBIX
MoJIeH U1 MOACTUPOBaHUS PAOOTHI SACPHBIX YCTPOMCTB M 3aIUTHI OT M3JyUYEeHUH. YpaBHEHUs IS
MOMEHTOB HETPOHHOIO 110JIs1. 3a/1aua Ha IOUCK KPUTUUYECKOIO pa3Mepa sAepHbIX yCTPOUCTB. 3aaada
pacdera IMHAMUKH SIEPHOTO peakTtopa. Teopus BO3MYIIEHMH M YpaBHEHUS TOUYEYHON KHHETHUKH
peaktopa. Pacuer kammaHuu peaktopa. 3alayd  HEWTPOHHOW JMAarHOCTUKH  OOBEKTOB.

5. IlepeHoC COTHEYHOTO M TEIJIOBOTO M3JIyYeHUs B aTMOc(epax IUIaHeT.

Uctounuku armocdepHoil paauanuu. B3auMonmedcTBHs HM3MydeHHs] ¢ NPOCTHIMH MOJIEKYJaMH U
a’3po30JsIMU. BOMHMOTeKHN aHHBIX O MapaMeTpax Koje0aTeIbHO-BpaIlaTeIbHBIX MIEPEX010B MOJIEKYJI.
COopxka k03¢ GUIHEHTOB MOMIOIIEHHUS 1 HCITycKaHus n3nydenus. [Ipobiema MmonenupoBanust oomei
UpKynauuu - arMocdepsl M kiauMmara. IlpoGriema AMCTAaHIIMOHHOM JAMArHOCTUKH arMocdepsl.
[locranoBku 3amay.

6. IlpoOmeMbl pamuanMOHHON TAa30BOM JMHAMHUKH W PAJAUAllMOHHOW KWHETHKU IUIa3MBbl.

BzanmMoneiicTBrie BBICOKOYACTOTHOTO H3ITydeHHUs (QOTOHOB) € aToMaMH W HMOHAMH, CEYCHUS
SNIEKTPOHHBIX MEPeXOloB ¢ ydactueM (OTOHOB, Kod(pduuueHTsl OWHIITelWHa. WHTerpan
CTOJIKHOBEHHH (DOTOHOB C BEIECTBOM B PA3MUUHBIX MpHOMmkeHuax. CeueHns Oe3u3ITydaTesIbHBIX
HEPEXOI0B.

Cucrema ypaBHCHHMH paIMaliOHHON ra30Boi MuHAMUKH. OCHOBHBIC (YHKIHMOHAIBI OIS
nsnyuyenns. [locraHoBka 3amad. Ympoimaromipe npuOmmxenus. [IpubmmkeHne cepoll MaTepuH.
[TnankoBckmii 1 PoccenannoB cpenane koddurmenTsl. [IpubnmkeHne ONTHYECKH TOHKOTO Tela.
[Mpubnuxenue my4yrcToit TermnonpoBogHocty. [Ipubnmxenne quddysun n3nydenus. [Ipudmmkenue
BIIEpe/I-Ha3a]l.

PasnanoHHO-CTONKHOBUTEIbHAS MOJIeNb IUIa3MBI. DHepreTHyecKue HOZICUCTEMBI.
OIHOXUAKOCTHAS ~ JBYXTEMIIEpAaTypHass MOJAENb JUIs  OJIEKTPOHOB W HMOHOB. CKOpOCTH
penaKcalMoHHbIX IporeccoB. CucteMa ypaBHEeHHUH U T'paHNYHBIX ycinoBui. [IpubmmkenHble Mogeny.
OObenvHEHHE KBAaHTOBBIX COCTOSHMH HMOHOB. KopoHambHOoe mpuOmmkeHue. YpaBHEHUS
bubepmana-XoncTeiiHa Ui TiepeHOca PajMallMOHHOTO BO30YXKICHUS B HEMEPEKPHIBAIOIIUXCS
nuHusX. [IpuOnmkeHne BeposSTHOCTH BbUIeTa POTOHOB U3 00beMa.

3anmaua o cuibHOM B3pbiBe. IlepeHoc n3nmyuyeHust Ha GpoHTE CUIBLHOM yAapHOW BONHBL [eHepanus
n3nyvaroniei miasmel. [lepeHoc uznydeHus B atMocdepax 3Be3l.

7. ba30oBbI€ AIEMEHTHI YUCIEHHBIX METO0B PEIIEHNS KHUHETUYECKUX YPABHCHUI.

Maremarndeckasi Mojaesb. JleTepMUHHCTHYECKHE YHUCIECHHBIC METOOBl U METOJA CTAaTHCTUYECKHX
ucneiTannii  (Meron Monrte-Kapno). Ilpumenenne wurepanuii. Jluckperusanus ypaBHEHUH,
KOHEYHO-Pa3HOCTHBIEC U TOUHBIC CXeMBI. [IpsiMble YHMCIIeHHBIE aJTOPUTMBL: aJITOPUTM OeryIiero cuera
U1 perieHus 3a1aun Kommw, anropuTM NPOTOHKM Ui PEIIEHUs OJHOMEPHBIX KpaeBbIX 3ajad.
HenpsMble wuTepalMOHHBIE aNrOpUTMBl  JUIS  PEIIEHUS CHCTEM JIMHEHHBIX  YpaBHEHUH.

Pa3zpaboTka, TecTUpOBaHHE W UCIOJIb30BAaHHE KOMIBIOTEpHBIX mporpamm. OdopmieHue u
MyOJIMKAUs PE3YIbTaTOB YHCICHHOTO MOJCITHPOBAHHS.

8. ®opMBbI 3anMCH KMHETHYECKUX YPAaBHEHUH U TPAaHWYHBIX YCIOBHH. 3a7a4u C MPOCTPAHCTBEHHOU
CUMMETPHEM.

XapakTtepuctiuueckass ¢opMa 3alucH KHHETHYECKMX ypaBHeHuil. CucremMa YeTHO-HEYETHBIX
ypaBHeHuil. [panmynbie ycnoBus. CBeneHHe HMHTETpO-IUPPEPEHINATBHBIX KHHETHYECKUX
YpaBHEHUI K MHTETPaJbHBIM YPAaBHEHMSAM Ha Jydax-XapakTepucTukax. VIHTerpanbHble ypaBHEHUS
1o oobeMy Tena, ypaBHenue [laiiepica.

VYpaBHeHusi aHu3oTponHOW muddy3un yactuu. Pn-meroxm (MeTox cgepuuecKMX TapMOHUK).
[Mpubnmxenne n3orponHoi auddy3un yacTuil.

[Mnockast, chepuueckas m uwnmuHApudeckas 3agaun (1D). 3amaua ans tema Bpamenus (2D).
Ocobennoctu GpyHkmu pacupenencHus. IddexT myda.



9. Metozpl 0OcpeHEeHHsI KUHETUUECKUX YPaBHEHUH 110 3HEPIrUH YacTHIL.

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

Merton ¢yHKIuM npoirycKaHus. MeToa CyMMBI SKCTIOHEHT.

Merton j1e6eroBcKoro ocpegHeHus. MeTos| CrieKTpagbHbIX MOMEHTOB.

10. MeTonp! ipeficTaBieHus YIIIOBOW 3aBUCUMOCTH (DYHKLMH pacrpeieICHHUs.

Paznoxenuns QyHKIMM pacrnpeneieHrs U WHTErpajia CTOIKHOBEHHH B psiibl Dypbe 1Mo moimHoMam
Jlexannpa, chepuieckuM rapMOHHKaM U C(hepuIeCcKUM TEH30paM.

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

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

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

MeToasl IIMHHBIX W KOPOTKHX XapaKTepUCTHK. TouHble cxeMbl. TodyHass cxemMa Brnanmmuposa.
Tounass cxema i1 YETHO-HEUETHBIX YPABHEHUW IlepeHoca. MeToipl 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, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

HeobxonnMoe obopynoBaHue Jist JISKIUNA: KOMIIBIOTEP B MYJIBTUMEUITHOE 000pyI0BaHue (ITPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Jlekuuu o Teopuu nepeHoca Heiltponos [Tekcr] / B. B. Cmenos - M.Atomu3aar, 1978
2. Teopus siaepubix peaktopos [Tekcr]/[l. bemn, C. I'nmeccton , mep. ¢ anrn. mox pen. B. H. Apramkuna,
Nuclear reactor theory, -M., Aromuznar, 1974
3. Maremarudeckoe MOJISIIMPOBaHHE 3aJlad IMHAMUKH u3nydatoniero raza [Tekct]/b. H. UerBepymikuH,
-M., Hayxka, 1985

JononauTtensHas IuTEparypa
1. ®usmKa yoapHbIX BOJH U BBICOKOTEMIIEPATYPHBIX THApOAUHaMUdecKuXx siBienui [ Texer]/S. b.
3enpnoBuy, 1O. 1. Paiizep, -M., Hayxka, 1966

2. 3Be3nnbie atmochepsl [Teker]. B 2 4. Y. 2 =Stellar atmospheres, / [I. Muxanac ; niep. ¢ aani. C. 1.
I'pageBa, /1. 1. Harupuesa nox pex. B. B. sanosa, M., Mup, 1982

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

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



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

He tpebyercs.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHBI, JOKEH HAYUYUTHCS IPUMEHSITh TEOPETUUYECKUE 3HAHUS Ha MIPAKTHUKE.

B pe3ynpTare MU3y4dCHUA AUCHUIIIMHBI CTYACHT MOOJDKCH 3HAaTb OCHOBHBIC OIIPCACIICHHUA, ITOHATUA,
AKCHUOMBI, MCTObI JOKA3aTCJILCTB.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsDKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAIbHO HEoOXomuMoe Bpemsl [uis paldoThl CTyleHTa HaJ TEMOH.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JINTEPATYPhI;

— TpopaboTKy ydeOHOro marepuaia (IO KOHCIIEKTaM JICKIHH, y4eOHOH M Hay4dyHOW JuTeparype),
[IOJTOTOBKY OTBETOB HA BOIPOCH], IPEJHA3HAYEHHbIX JUISI CaMOCTOATEJIHOTO  M3Y4EHHS,
J0Ka3aTeNIbCTBO OTAEIBHBIX YTBEPHKACHH, CBOICTB;

— BBINIOJIHEHUE YIIPAKHEHHM, TIPEATIaraeMbIX CTYIEHTaM Ha 3aHITHX;

— IOATOTOBKY K DK3aMEHY.

PykoBoacTBo camocTosTeTbHONM paboTO, a Tak e ee KOHTPOJIb OCYLIECTBIsAeTCS B Gopme
UHAUBUYaTIbHBIX KOHCYJIbTALUM.

BaxHo 10oOWTBHCS MOHMMaHHS U3y4yaeMOro Marepuaiia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3Y4YEeHHS OTIENBbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYJIbTAlUAMH K
JIEKTOPY WJIU MPENOJIaBaTeI0, BEAYIEMY NPAKTUIECKHAE 3aHATHS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
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-2 CriocoOeH coBEepIICHCTBOBATh U
pean30BbIBaTh HOBBIC MaTEMaTHYECKHE
METO/IbI PEIICHHUS TPUKIIATHBIX 33/1a4

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
MaTeMaTHYECKNX HCCICIOBAaHUHA B paMKaxX TeMaTHYEeCKOU
o0JyacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-2.2  Cnooco0eH  OUEHHTh  AKTYalbHOCTb  H
[IPAKTUYECKYIO 3HAYMMOCTh NPHUKJIAJHBIX MaTeMaTHUECKUX
HCCIICAOBAaHUM B CBOCH Mpo¢eCCHOHANBHOM 001acTn

OIIK-2.3 Bnaxmeer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTeparype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOU
obyacTu MpoheCCUOHATBHOU JICATEILHOCTH

[IK-1.1 3Haer npuHIUIB TMOCTPOEHUS HAYYHQIAOOTHI,
Merogsl cOopa W aHanM3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIIAJECT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  mnyOnjkammpedepatoB U
oubnuorpadun’ 1Mo TeMaTHKE MPOBOIUMBIX HCCIECTOBaHUU
Ha PYCCKOM H aHIJIH CKOM SI3BIKE

[IK-1.2 Ymeer pemarp Hay4YHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIMX TMOAXOAOB K BEpUPHUKALMKU MOAETCH
HIPOrPaMMHOTO 00ecHeyeHus B CBA3UM C IOCTaBICHHOM
LENbIO U B COOTBETCTBUH C BEIOPAHHOW METOAUKOU

[IK-1.3 Hmeer mNpakTUYECKHBIIBIT BBICTYIUICHUM
Hay4yHOW apTryMEHTallu{ MpH aHalln3e OObEeKTa HAyYHOH
po¢ecCUOHATBHOU ACATEIbHOCTH

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIATHOM

JEATEJIbHOCTA COBPEMEHHBIA MaTeMaTUYECKUI

anmapar ¥ ajJrOpUTMbl, OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHBIE SI3bIKU
MPOrpaMMHUPOBAHUS U IPOTPAMMHOE
obecrieueHne; oneparroHHbIe CUCTEMBI U
CETEBbIE TEXHOJIOTHUHI

[IK-2.1 3HaeT OCHOBBI  HAyYHO-HCCIIEIOBATEIHCKOU
JesITeTbHOCTH B oOmnactu
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUH

BJIaJ€CT 3HAHUEM OCHOB (1)I/IJ'IOCO(1)I/II/I 1 MCTOHOJIOTUHN HAYKHU,
3HAaHUEM METOHOB HAYyYHBIX HUCCJICIOBAaHUM 1 HAaBBIKAMHU HX
MMPOBCACHU

[IK-2.2 Vmeer mnpakTUYeCKUAIBIT WCIOIH30BAHUS
CYIIECTBYIOIIUX METOIOB M QJITOPUTMOB DPELICHUS 3aad
uppoBoH 00pPaOOTKA CHTHAJIOB, HWCIONB30BAHUS CETH
Wureprer, AQHHOTUPOBAHUS, pedepupoBaHus,
oubnuorpaduyeckoro paspICKaHWS H ONUCAHHSA, OIBIT
paboThI C HAyYHBIMH UCTOYHUKAMH

[IK-2.3 YMmeeT nmpuUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B COOCTBEHHOU
HAy4YHO-HCCIIEA0BATEILCKON JAESITeIbHOCTH

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pE3YJIbTATC H3YUCHUA JUCHHUIIIINHBI «Yucmernoe MOACIUPOBAHUEC HCPABHOBCCHOI'O ICPCHOCA YaCTUI»

00yJaromuiics JOKeH:

3HATb:



- (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.

yMeThb:
- TIOHSTH TIOCTABJICHHYIO 337134y
- HCIIOJIb30BaTh CBOM 3HAHUS [UIS pEIICHHS 3a/1a4;
- OLEHHMBaTh KOPPEKTHOCTh MAaTEeMaTW4YEeCKUX MOJENICH, MX TOJHOTY M CIOKHOCTh (YYHUTHIBAGMBIC
¢du3nuecKue mpoueccs, TOUHOCTh U TPYAOEMKOCTh OITUCAHNU);
- OLICHMBATh HEOOXOIMMOCTh M IOCTATOYHOCTh PUMEHEHHSI MOJICTICH Pa3IMYHOM CTETIeHHU CIOKHOCTH
JUIS1 YUCIICHHOTO MOJICITUPOBAaHMsI 00bEKTa B 3aJJaHHOM JIMANa30HE U3MEHEHNUS TapaMeTPOB;
- OLICHMBATh HEOOXOAMMOCTh M TOCTATOYHOCTh IPUMEHEHHS MOJICTICH Pa3IMYHOM CTETIeHHU CIOKHOCTH
IUIi  YWCJICHHBIX METOJOB M aJrOPUTMOB HAXOXKJICHHUS YHCIEHHOTO pELIeHUS ypaBHEHHH
MaTeMaTHYeCKOW MOJICIIH;
- OLIEHMBATh HEOOXOIMMOCTb U IOCTaTOYHOCTh MIPUMEHEHUS MOJIeIeH Pa3sIMuHON CTEIIEHU CI0KHOCTH
IS TIAKETOB MPOTPAMMHOTO 00€CTIeYeHUsI, HAXOISIIINXCS B CBOOOIHOM JIOCTYIIE;
- TOYHO NPEACTaBUTh (U3MUECKUE M MaTeMaTHYecKue 3HAHWSA B JJAHHOW MpPEAMETHOH o0nacTu B
YCTHOH M MUCbMEHHOU (hopme.

BJIA/IETh:
- HaBbIKAMH OCBOCHUS M aHAIM3a 0ONBIIOT0 00beMa HOBOW MH(POPMAIINY;
- HaBBIKAMH CaMOCTOSITEIIEHOU paboThI;
- TPEIMETHBIMH TOHATHSMH W TEPMHUHAMHU KHHETHYECKOW TEOpUH, YHCICHHBIX METOIOB H
MOZICITHPOBAHHS;
- TUNWYHBIMM MpUMEpaMHM MOCTAaHOBKM, AaHAJW3a ¥ PEIICHHUS CJIOXKHBIX MAaTeMaTHYeCKHX W
MPUKIIATHBIX 33/1a4 C TOMOIIBI0 KOMITBIOTEPHOTO MOJICITHPOBAHHS.

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

C 1enpl0 KOHTPOJS OCBOCHHS OOYYaIONUMUCS y4eOHOTO Marepualia MPOBOAUTCS YCTHBIM OMpPOC B
HayaJie 3aHsATHS 110 TEME MIPOLION JICKIUU UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

MomeHTbI PyHKIUH pacrpeieeHusl.

BriBoz ypaBHEHUI ra30BOM IWHAMUKHN U TEPMOAUHAMUKU.

Brruncienne kuHeTnyeckux ko3hGUIUEHTOB.

[Tpubnmxenne Yenmena-DHckora, npubimkenue [pana.

BoruncaurenbHbIH SKCIEPUMEHT Kak HHCTPYMEHT HCCIIEJOBAaHUS CIIOXKHBIX OOBEKTOB.
Oransl BBIMUCIUTEIBHOTO SKCIIEPUMEHTA.

[Ipobnembl ucronp30BaHUs ACPHON IHEPTUH.

AN i

HcTouHUKY HEUTPOHOB.
9. Crekrtp 3Hepruii HBUTPOHOB U B3aMMOJICHCTBHSI HEUTPOHOB C BEIIECTBOM.
10. bubmuoTexu siIepHBIX TaHHBIX.

11. Pacuer HEHTpOHHBIX MOJEH IUIsI MOAEIMPOBAHUS PAOOTHI SJACPHBIX YCTPOWCTB M 3aIIMUTHI OT
W3JIyYEHUH.

12. YpaBHeHHUd JIsI MOMEHTOB HEHTPOHHOTO TTOJI.

13. 3agaua Ha MOMCK KPUTUYECKOTO pa3Mepa SAEPHBIX YCTPOHCTB.

14. 3agaua pacyeTa TMHAMUKH AJIEPHOTO PEAKTOPA.

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



17. 3agaun HEUTPOHHOW AUATHOCTUKU OOBEKTOB.

18. Pa3paborka, TecTHpOBaHWE W WCIIOJHF30BAaHHE KOMIBIOTEPHBIX mporpamm. Odopmienue u
MyOJIMKALMs PE3YNBTAaTOB YUCIIEHHOTO MOJICITMPOBAHUSI.

19. Xapakrepuctudeckas popma 3anrcy KHHETHYECKUX YPaBHEHHH.

20. CucteMa 4eTHO-HEYETHBIX ypaBHEHHUU. [ paHNYHbBIE YCIOBUSI.

21. Ceegenue nHTErpo-n1udhepeHInaIbHbIX KUHETHUYECKUX YPABHEHUH K MHTETPAIbHBIM YPaBHEHUSIM
Ha JIy4yax-XapaKTepUCTHUKAX.

22. VHTerpanbHbie ypaBHEHUs 10 00beMy Tena, ypaBHeHue [laiiepica.

23. YpaBHeHHs aHU30TPONTHON uddy3un yacTuil.

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

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

26. OcobenHocTn GyHKIUU pactpeaeiacHus. IPPeKT ryJa.

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

28. Meton dyHKIMi porryckaHus. MeToj; CyMMBI SKCITOHEHT.
29. Metox 1e0eroBcKOro ocpeaHeHusl. MeTon CieKTpaibHbIX MOMEHTOB.

30. PaznoxxeHust QyHKIMK paclpeAeieHus U MHTErpaia CTOIKHOBEHUN B psiibl Dypbe Mo moJuHOMaM
Jlexannpa, chepuieckuM rapMOHHKaM U C(hepUIeCKUM TEH30PaM.

31. [Ipumenenune KBaIpaTypHbBIX U KyOarypHbIX popmyn. KBagparypusie hopmyisl [aycca.

32. Metoxa nuckpeTHbIX opAauHaT Buka-Uangpacexkxapa, Sn — meto Kapncona. Koneuno-paznocTtasie
U KOHEYHO-3JIEMEHTHBIE CXEMBI.

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

35. Tounas cxema JUIsl 4€THO-HEUETHBIX YPaBHEHHUH ITepeHoca.

36. MeTo/ibl KOPOTKHX XapaKTEPUCTHK.

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

38. Metonel pebananca.

39. Meton kBazuguddysuu L'onpauna.

[Tpumep Ounera:

Buner Nel
1. CronkHoBuTENbHBIN HHTErpad Jlannay.
2. TouHas cxema JIJs YeTHO-HEUETHBIX YPaBHEHUI ITepeHoca.

Buner Ne2
1. 3anmadu HEHTPOHHOW TUATHOCTUKH OOBEKTOB.
2. KP1-meron JlebeneBa. CHHTETUUECKHIE METOBI.

Kputepun onennBanus
Otmnuno (10 ) - BeICTaBiIsIeTCA CTYIEHTY, MOKa3aBIIEMy BCECTOPOHHHME, CHCTEMAaTH3HPOBaHHbBIC,
nry0okue 3HaHUs y4eOHOI MporpaMMBbl AUCIUIIIIMHEL, TPOSABIAIONIEMY HHTEPEC K JaHHON MpeIMeTHON
00JIaCTH, TPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECKH MPHUMEHATh UX HA MPaKTHKE IpU
peLIeHNN KOHKPETHBIX 3aJ1a4, CBOOOHOE U IPaBMIbHOE 000CHOBAHNE IPUHATHIX PEIICHHH.
Otnnuno (9) - BbICTaBIsieTCS CTYACHTY, IOKa3aBLIEMy BCECTOPOHHHE, CHCTEMaTH3HpPOBaHHbIC,
n1yOoKHe 3HaHUS y4eOHOW MPOrpaMMbl AUCHUIIIIMHEL U YMEHHE YBEPEHHO MIPUMEHSTh UX Ha MPAKTHUKE
MIPH PELICHUH KOHKPETHBIX 3ajiad, CBOOOJHOE U MpaBUIIbHOE 000CHOBAaHUE MIPUHATHIX PELICHUH.
Otnuuno (8) - BBICTaBISiETCS CTYACHTY, IOKa3aBLIEMYy BCECTOPOHHHE, CHCTEMaTH3HpPOBaHHbBIC,
n1yOoKHe 3HaHUS y4eOHOW MPOrpaMMbl AUCHUIIIIMHEL U YMEHHE YBEPEHHO MIPUMEHSTh UX Ha MPAKTHUKE
MPU PELICHWH KOHKPETHBIX 3a1ady, MPaBHIbHOE OOOCHOBAaHME NMPHUHSTHIX PEIICHUH, C HEKOTOPHIMH
He/oueTaMH.

Xopomto (7) - BBICTaBISETCS CTYIEHTY, €CIM OH TBEPIAO 3HAET Marepuaj, TPaMOTHO U IO CYLIECTBY
U3JIaraeT €ro, ymMeeT NPUMEHATh IIOJIy4YECHHbIE 3HAHUSA Ha IPAKTUKE, HO HEAOCTaTOYHO I'PaMOTHO
00OCHOBBIBAET MOJIYUYECHHBIC PE3YJIBTATHI.



Xopowio (6) - BBICTaBISETCS CTYIEHTY, €CIM OH TBEPAO 3HAET Marepuaj, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT IPUMEHSATh IIOJy4YEHHbIE 3HAHUSA Ha IIPAKTUKE, HO JIOIyCKaeT B OTBETE WJIMU B
PEIICHNH 3a/1a4 HEKOTOPbIE HETOYHOCTH.

Xopomwio (5) - BBICTaBISAETCS CTYAEHTY, €CJIMK OH B OCHOBHOM 3HAeT MaTepual, I'paMOTHO U IO
CYILECTBY M3JaraeT ero, yMeeT MPUMEHATh MTOJyYeHHbIE 3HAHNS Ha MPAKTHKE, HO JOIYCKAEeT B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.

VnoBnerBoputensHO (4) - BBICTaBISETCS CTYIEHTY, MOKa3aBlIeMy (parMeHTapHBIH, pa3pO3HEHHBIIH
XapakTep 3HAHWH, HEZOCTaTOYHO MpaBWIbHBIE (OPMYIUPOBKH Oa30BBIX MOHITHH, HAPyIICHUS
JIOTUYECKON I10CJIEA0BATEIbHOCTH B U3JI0KEHUH IPOTrPaMMHOIO Marepuaja, HO IpU 3TOM OH OCBOWII
OCHOBHBIC pa3feibl Y4eOHOW MpOrpaMMbl, HEOOXOAMMBIE AJIsi JalbHEHIIEro OOy4YeHHs, M MOXKET
MPUMEHSATH MOIYYECHHBIC 3HaHUS 110 00pasily B CTAaHAAPTHON CUTYallHH.

VnoBnerBoputensHO (3) - BBICTaBISETCA CTYAEHTY, MOKa3aBlIeMy (parMeHTapHBIH, pa3pO3HEHHBIH
XapakTep 3HAHMI, AOMYCKAIOUleMy OIMIMOKM B (QOpPMYyIHpOBKax Oa30BbIX MOHSATHH, HapyLICHHS
JIOTMYECKOW IOCIEeIOBAaTeIbHOCTH B M3JIOKEHHM IPOTPaMMHOIO MaTepuaia, ci1abo Biajeer
OCHOBHBIMHU pazieflaMH y4eOHOH mNporpamMmbl, HEOOXOAWMBIMU [JIsl JaJIbHEHIIero oOy4yeHHs U ¢
TPYZIOM IIPUMEHSET [10JyYEHHbIE 3HAHUS AaXKe B CTAaHAAPTHOM CUTyalUH.

HeynosneTBoputenbHO (2) - BBICTABISICTCS CTYACHTY, KOTOPBI HE 3HAET OOJBINEH YacTH OCHOBHOTO
cojiepkaHusl y4eOHOW TpPOTrpaMMbl JUCIHIUIMHBI, JOMYyCKaeT rpyObie OomHUOKH B (HOPMYIUPOBKAX
OCHOBHBIX IIPUHIMIIOB X HE YMEET MCIIOIb30BaTh MOJyYSHHBIC 3HAHUS TIPH PELICHUH THUITOBBIX 33/1a4.
HeynosnerBoputensHo (1) - BBICTABISICTCS CTYIACHTY, KOTOPBI HE 3HA€T OCHOBHOTO COACPIKAHUS
y4eOHOI TporpaMMbl JUCIMIUIAHBI, JOMyCKaeT rpyOeimme omuOku B (OpMYyITHpPOBKax 0a3oBBIX
HOHSTHH AUCUUIUIMHBI U BOOOILE HE UMEET HABBIKOB PEILICHUS THITOBBIX MIPAKTUYECKUX 3a/1ad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBeneHust 3k3amMeHa 00ydaroliuecss MOTYT IOJIb30BaThCsl MPOrPaMMON AMCLMUIUIMHBL, a
TAKXE CIPABOYHOM JIMTEPATYPOM, BBIUUCIUTEIbHON TEXHUKOU, KOHCIIEKTaMU JIEKLIAMN.

DK3aMeH NPOBOIUTCA IIyTeM OPTaHU3aLUH CHENHUAIBHOTO OMPOCca, IPOBOAMMOTO B YCTHOH (opMme.



