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1. Heanb u 3aqa4m 0CBOCHH S JUCHUNJIMHBI (MOIYJIA)

Heas qucuunannbl Kype «HpopManmonHbie TEXHOJIOTHU U CTAaTUCTUYECKHE
METO/bI B (PU3MKE KOHIEHCUPOBAHHOI'O COCTOSIHUS» IPECIIEyeT 11e€Ib OCBOEHUE
COBPEMEHHBIX MH()OPMAIIOHHO-BEIYUCIUTEIBHBIX PECYPCOB ISl PELICHUS
MPAKTUYECKHX 3a/1a4 (PU3UKH KOHAECHCUPOBAHHOI'O COCTOSIHUSI BELIECTBA.

33113‘-11/1: HAay4UTh CTYACHTOB I10JIb30BATLCA I/IH(bOpMaLII/IOHHO-BBI‘II/ICJ'II/ITeJ'ILHHMI/I peCypcamu,
MO3BOJIAIOIIUMHU paCCUUTBIBATE U MPCACKA3bIBATh CBOMICTBA U KHHCTUKY IIPpOLCCCOB B (1)I/I3I/IK€
KOHACHCUPOBAHHOI'O COCTOAHHUA BEIICCTBA C INPHUMCHCHHEM TCXHUKH pacliapaliCInBaHUA
BBIYHCIICHUH Ha BBICOKOITPOU3BOAUTCIIbHBIX BBIYUCIIUTCIIBHBIX KJIACTCPaAX.

Bonbmas yacTh M3ydaeMbIX B JJAHHOM Kypce METOJIOB PEaIi30BaHbI B BUJE TOTOBBIX
MaKkeToB W yTUIUT B mporpamMMmubix nakerax MATHEMATICA, MATHCAD, MATHLAB,
MAPLE u nap., onHako WHXeHEpY - (PHU3HKY, HEOOXOIUMO 3HAaTh OCOOCHHOCTH peaH3aluu
MaTEeMaTHYECKUX AJITOPUTMOB H MPEJCTABIATH 00IaCTH IPUMEHEHHUS STHX AITOPUTMOB, YMETh
OIICHUBATh CTETICHb JIOCTOBEPHOCTH MPOBEJACHHBIX YHCICHHBIX PaCcUCTOB.

2. Mecto aucuuminnel (moay.as) B crpykrype OIIOII

Hucnunuaa «MHpopManMoHHBIE TEXHOJIOTHH W CTaTHCTUYECKHE METONBI B (hU3MKE
KOH/ICHCUPOBAHHOTO COCTOSTHHSI» BXOIHT B 00s3aTenbHyt0 YacTh biioka 1 moayns «{udpossie
TEXHOJIOTMM M WCKYCCTBEHHBIH HWHTEIUIEKT» Yy4eOHOrO IUIaHa HAaNpaBICHHUsS IOJATOTOBKH
03.03.02 ®wuszuka, HampaBieHHOCTH (mpodmid) «Du3nka KOHIECHCHPOBAHHOTO COCTOSHMUS
BemiecTBa» B coorBeTcTBUU ¢ PI'OC 3++ 111 ouHOM POpMBI 00yUEHUS.

3. TpeboBaHus K pe3yJabTaTaM OCBOEHUS JUCIUNIMHBI

JucuumnirHa HarpasieHa Ha pOpMUPOBaHUE CIIeyIONE KOMIETEHIIUH |

OIIK-1.1 CrnocobeH mnpuMeHATh, Oa30Bble 3HAaHUSA, IMOJyYEHHBIE B 00JaCTH
MaTeMaTHYeCKUX U (UJIM) €CTECTBEHHbBIX HayK

OIIK-1.2 CniocobeH uCIoyib30BaTh MPHU PElIEHUU MPOPECCHOHANbHBIX 3a]lad 3HAHMS,
MOJTy4eHHbIE B 00J1aCTH MaTeMaTHYECKHX

U (UJTM) €CTECTBEHHBIX HAYK

OIIK-1.3 Cnocoben BbIOMpaTh  (puU3MUECKHE MOJAEIM M METOJbl pPELIeHHs 3aaay
npo¢eCCUOHATBHON EATETLHOCTH

[TKC-2.3 CnocobeH pa3pabaTeiBaTh U 0OecleunBaTh YIpaBieHHEe UHPOPMALUOHHBIMU
cucteMaMu (hU3MKU KOHJAEHCUPOBAHHBIX CpeJl

B pe3ynbraTe u3yueHus: AUCUUIIIMHBI 00 yYaOLIUICS T0JKEH:
3HaTh:
METOJIbl MaTeMaTH4eCcKOH OOpabOTKM HSKCHEPUMEHTAIbHBIX W BBIUUCIUTEIbHBIX JIaHHBIX,
MEeTOJl MouleKylaspHoM auHamuku (MMJI), npuHOUOBI MOJENIMPOBAHMS TPOLECCOB B
KOHJICHCUPOBAHHBIX Cpe/lax C IMOMOUIbIO CHENMaIbHBIX BBIYUCIUTENBHBIX CpEll, TAKUX Kak

LAMMPS, GEANT4 u np.

YmMmeTh:
HpOBO}II/ITB MaTeMaTI/I'-IeCKyIO 06pa60TI<y KakK 3KCHepI/IMeHTaJ'H)HBIX )IaHHI)IX, TaK U JaHHBIX
MOJICJIUPOBAHUS, BBISBIATh U AHAJIM3UPOBATH JTAHHBIE O CBOMCTBAX KOHJIEHCUPOBAHHBIX CpEJ,

MOJIyYEHHBIC HA OCHOBE MH(OPMAITMOHHBIX BBIUYMCIIHTEIBHBIX PECYPCOB OTKPBITOTO JIOCTYIA
takux kak LAMMPS, GEANT4 u np.



Baagers (0bITH B COCTOSIHMH NPOAEMOHCTPHPOBATH)
- METOJUKOM MaTeMaTu4ecKoil 00paboTKe IKCIEPUMEHTAIBHBIX U BBIYMCIMTEIbHBIX JaHHBIX,
HABBIKOM IOMCKAa HEOOXOJUMBIX JAaHHBIX O CBOMCTBaX KOHJCHCHUPOBAHHBIX (a3 Ha OCHOBE
BJIaJIeHHUs] UH()OPMALIMOHHBIMU BBIYUCIUTEIbHBIMU PECYPCAMH.

4. Conep:kaHue M CTPYKTYpa TUCUMUIJIMHBI (MOIYJIs1)

Tabnuuya 1. Coolepocanue oOucuuniunvl (M00yisn), NeEPeYeHb OUEHOUYHBIX CPeOCmeé U
KOHMPOUPYEMbIX KOMNEmeHyuil
Kox
KOHTpoJmpy | Popma
Ne eMou TEKy1LIero
Conep:xanue pasaena
pa3aena KOMIIETEHIH | KOHTPOJIsI
u (nm ee !
YacTH)

1 Mertoabl MaTeMaTHYeCKON oopadorku| OIIK-1.1 [13,K, T,
IKCIIEPUMEHTABHBIX JaHHBIX © JAaHHbIX uuciaenHoro| OIIK-1.2 |0, PK
MOJICIIUPOBAHUS OIIK-1.3

IMKC-2.3

2 Meto MONEKYISIPHON TUHAMUKHI OIIK-1.1 |A3,K, T,
OIlK-1.2 |0, PK
OIlK-1.3
ITIKC-2.3

3 MonenupoBanue mporeccoB ¢ momomipio cnemuanbbix| OIIK-1.1 (I3, K, T,

BBIYMCIIUTEIBHBIX CPET OIIK-1.2 |0, PK
OIlK-1.3
IIKC-2.3
4 [TonsTHE O MOZENAX NAPAIIIEIBHOTO MPOTPAMMHUPOBAHUS OIlK-1.1 |43, K, T,
OIlK-1.2 |0, PK
OIlK-1.3
IIKC-2.3

5 [TonsTe o0 kBaHTOBO-MexaHwueckod wmonekymspuow| OIIK-1.1 (13, K, T,

JTUHAMUKE OIIK-1.2 |0, PK
OIlK-1.3
ITIKC-2.3

6 Mertonbl  pacuéra wmakpockormmyecknx xapakrtepuctuk| OIIK-1.1 |3, K, T,

KOH/IEHCUPOBAHHBIX (a3 OIIK-1.2 |0, PK
OIlK-1.3
IMKC-2.3

7 MopenupoBanue MPOLIECCOB, compoBokaaromux| OIK-1.1 (I3, K, T,

MIPOXOXKACHUE U3TYyYEHUN Yepe3 BELIECTBO OIlK-1.2 |0, PK
OIlK-1.3
IKC-2.3

Kypc mpemycmarpuBaer 3 3.e. m 108 wacoB obmux Tpymosatpat. [Ipomexyrounas
arrecraius - 3a4€t (7 cemectp OakanaBpuata). PyOexHbIi KOHTPOJb B paMKax PEHTUHTOBOW

! B rpade 4 npupoasatcs miaHupyemble GOpMbI TEKYIIEr0 KOHTPOJIA: 3alIUTa J1abopaTopHOil paboThl
(JIP), Bwmmomuenne kypcosoro mnpoekra (KII), kypcosoit pabortsr (KP), pacuerHo-rpaduueckoro
3aganust (PI'3), nomammuero 3amanust ([]3) nanumcanume pedepara (P), ascce (3), xosmokBuym (K),
py6exusii konTpois (PK), recruposanwue (T) u 1.1




cucrembl KbI'Y Ha ocHOBe cootBercTByrOIEro [1omokeHns, KOMIBIOTEPHOE TECTUPOBAHUE HA

OCHOBC TECTOB, p33pa6OTaHHHX aBTOPOM.

Crpykrypa mucuunauabl (Moayas) « MHpopMannoHHbIe TEXHOJIOTHH M CTATHCTHYECKHE

METO/JbI B (])1/13mce KOHACHCUPOBAHHOI'0 COCTOSAHUA>

Tabnuya 2. Obwas mpyooemkocms Oucyuniunsl cocmasgisem 3 3auemmuvie edunuywl (108uacos)

Tpyn0eMKOCTb, 4acOB / 3aYETHBIX €IUHUI]

Bun padorer 7 cemecTp BCETO
OO0mas Tpy10eMKOCTh (B 3a4eTHBIX eIMHULAX) 108 108
KonrakrHasi pabora (B yacax): 42 42
Jlexyuu (J1) 28 28
IIpaxmuueckue 3anamus (Cemunapckue 3anamus) 14 14

Jlabopamopuwvie pabomut (JIP)

He npedycmompenul

He npedycmompenui

CamocrosiTesibHasi padora (B 4acax), B TOM
yHcjie KOHTAKTHasi padora:

PacuetrHo-rpadudeckoe 3aanue

He npedycmompeno

He npeoycmompeno

Pedepar (P)

He npeoycmompen

He npedycmompen

Occe (I)

He npedycmompeno

He npedycmompeno

Kontponbnas padota (KP)

He npedycmompena

He npeoycmompena

CamocTosiTeIbHOE U3YUCHHE Pa3IeTIOB 57 S7
Kypcosoii npoexT (KII), kypcoBas pabota (KP) He npeoycmompen He npedycmompen
[ToaroroBka U MpOX0XkKACHUE MPOMEKYTOTHOU 9 9
aTTecTaluu

Bua npoMeKyToOYHOM aTTeCTAalHu 3auer 3auer

Tabnuya 3. Jlexyuonnvle 3ansmusi

No
n/a

Tema

1. MGTOI[I)I MaTeMaTHIEeCKOMH O6pa6OTKI/I OKCIICPUMCHTAJIIBHBIX JaHHBIX U JAHHBIX YHUCIICHHOI'O

MOACIINPOBAHUA. MarteMaTuueckoe OXKUJAHUC U JUCIICPCHU PE3YJIbTATOB SKCIICPUMCHTA,
BKJIIO4Yas YMCJICHHBIC OKCIICPUMCHTEI. MGTOI[BI MOJIYYCHH MapaMETPOB paACTIPpCACICHUA
PE3YJIbTATOB SKCIICPUMCHTA. ﬂOBCpI/ITCHLHLIe HWHTCPBAJIBI JIsI PE3YJIbTATOB SKCIICPUMCHTA.

2. | HopmanbHO pacnipeneneHHasi TeHepaibHasi COBOKYITHOCTD JIJISl pE3YJIbTaTOB dKCIIEPHMEHTA.

Xwu-KkBagpar, Z pacupenenenus dumepa u 1p.

KOppCJ’IHHI/IOHHaH 3aBUCUMOCTD PC3YJIbTATOB OKCIICPUMCHTA. Pacnpez[eneHI/m CTBIOI(CHT&,

3. Merton MOJ'ICKy.TISIpHOfI JUHaAMHUKH. Onucanus JABHOKCHHA aTOMOB HWJIM 9aCTHUIL C TIOMOIIBIO

metoae MMJI.

KJaccuueckoi Mmexanuku B MM/I. Pemennie ypaBHeHU IBUKEHHS aHCaMOJIsl YaCTHIL ITPU
IMOMOIIY aHAIMTHYCeCKOM MeXaHuku B MM I, Cuilbl Me:kaTOMHOTO B3aMMO/ICHCTBUS B

4, Brrunciaenue MaKpOCKOIMNYCCKUX BCIINYNH (SHCpFI/IH, TEMIICPATypa, JaBJICHUC U T.,Z[.) B

noJy4aemsbie B Xoz1e pacuetoB MM/,

MM/I. HeoOs3aTenbHOCTh 3HAHUS TOUHBIX TPAEKTOPUM JBUKEHHS YACTHI] CHCTEMBI Ha
OonpIuX npomexyTkax Bpemenn B MM/I. Pacnipenenenne HabopoB KoHpuUrypamuii,

5. MO)IeJ'II/IPOBaHI/Ie MponeCcCOB C MOMOMIBIO CIICMUATIBHBIX BBIYUCIIUTEIIBHBIX CPCII.

MonenupoBaHue MpoIeccoB KOHACHCAIMU, 00pa3oBaHus HOBBIX a3 Haxoxnenue
ypaBHeHUM cocTosiHus MetoaoMm MJI B BerunciautenbHoit cpene LAMMPS.




6. | Mcnonp3oBaHue ABYXYACTUYHBIX U MHOTOYACTUYHBIX KOPOTKOACHCTBYIONINX MOTEHIINAIOB
(morenumansl Jlennapa-J>xonca, Mopse, FOkaBsl 1 ap.). MeTtonbl OBanbaa u PPPM
(Particle-particle particle-mesh) mist pacyeToB cui B cHCTeMaXx ¢ KyJOHOBCKUM
B3aMMOJICHCTBHEM.

7. | IlocTpoenue napHoil KOPPEIALNOHHON (DYHKIMH, ONIpeesieHne KOOPAUHAIIMOHHOTO YHCIIa U
napameTpa LIeHTPalIbHON CUMMETpHH. 3alIUCh ATOMHBIX KOH(UT'Ypaluii B TEKCTOBBIN WK
OuHapHbIi (aiin.

8. | Busyanuzarop AtomEye. Vcnonp3oBanue rpaguueckux npoueccopoB i pacyera 1o
texnonorun CUDA) st notenumanos Jleanapa-Jlxxonca u Kynona. Uarepdeiic MPI s
paboThl HA MHOTOIPOLIECCOPHBIX CUCTEMAX.

9. | [onsTHe 0 MOJIEIIAX MAPAJUICITBHOTO MpOorpaMMupoBanus. [IporpaMma st MOJIEKYIISIPHOM
muHamuku NAMD (NAnoscale Molecular Dynamics) ¢ ucnoiip30BanueM MOJIEIH
napayuIeIbHOro nmporpaMmmupoBanus Charm-++ st MOeTUPOBaHUS OOJIBIIIUX CHCTEM
(6oree MIIIITHOHBI ATOMOB).

10. | [lonATHE O KBAaHTOBO-MEXaHUYECKON MOJICKYIISIpHOU AuHAMUKe. KBaHTOBO-MeXaHHUECKas
MOJIEKYJISIpHAsl AMHAMHKA Ha OCHOBE MCIIOJIb30BaHUs BEIYUCIUTENBHOU cpenbl CPMD nis
KBaHTOBO-XMMHUYECKHX PACUETOB.

11. | Mertoabl pacyéra MaKpOCKOMMUYECKUX XapaKTEPUCTUK KOHIEHCUPOBAHHBIX (a3. Pacuérel
MOJIHOW YHEPTUH, HIEKTPOHHON TJIIOTHOCTH U T. 1. CUCTEM DJIEKTPOHOB U siiep (C
HCIIOJIb30BaHUEM TMEPUOINYECKUX TPAHUYHBIX YCIOBUN) B paMKax MeToja PyHKIIMOHAIA
MJIOTHOCTH C UCIOJIb30BAaHUEM 0a3nca 13 MIIOCKUX BOJH M IICEBAONOTEHIINATIOB C IIOMOIIBIO
nakera Abinit.

12. | Beruucnenue pacnpeneneHus IeKTPOHHOH IMIIOTHOCTH, OTPEICICHNE THHAMHYECKON
MaTpuIlbl, 3h(HEKTUBHOTO 3apsijia U T.JI.

13. | MoaenupoBaH#e MPOIECCOB, COMPOBOXKIAIOIINX MMPOX0XKICHUE U3ITyYSHUN Yepe3 BEIIECTBO.
HccnenoBaHus mpoIieccoB, COMPOBOXKIAIONINX MPOXOKIECHIE YCKOPEHHBIX YacTHUIl Yepe3
BEII[ECTBO C TTOMOIILI0 porpaMMbl Geant4: paaualiioOHHbIN aHau3 (MpooOer, HaKOIJICHUE
3apsiaa, SKBUBAJICHTHAS 1032 U T.]1.).

14. MOI[GJ'II/IpOBaHI/IC OJICKTPOMATrHUTHBIX IMPOLICCCOB B BEIICCTBE C IIOMOLIIBIO IIPOTrPaAMMBIL
Geant4: HU3JTYYCHUC PCHTICHOBCKUX U I'aMMaA-KBAHTOB, POKACHUC 3JICKTPOHHO-TTO3UTPOHHBIX
rnap, pa3BUTHEC DJICKTPOMAarHuTHOTO KaCKaJia B TBép}IBIX TC1ax.

.HeKHI/IOHHBIG 3aHATUA TPOXOJAAT B ayAUTOPHUH C JOCTYIIOM B CCTh I/IHTepHGT, YTOOBI JIEKT op Mor
B ayJJUTOPUHU BBIXOJUTH Ha HYKHbIE HHPOPMALIMOHHBIE PECYPCHI U IEMOHCTPUPOBATH UX paboTy
yepe3 IpoeKkTop. AHaMU3 (U3HIECKUX Pe3yIbTaTOB U (POPMHUPOBAHUE COOTBETCTBYIOIINX HABBIKOB
paboThl ¢ 6a3aMU JAHHBIX M BHIYMCIUTENIBHBIMU CPEIaMH Y CTYAEHTOB (hopMupyercs Ha
MPAKTUYECKHX 3aHATUAX B KOMIIBIOTEPHOM Kjacce. Ha Kaxayro IeKIuio B TaOJIMIE BBIIIE
MPUXOJIUTCS 2 aKaJEMUYECKHX Yaca.

Tabnuya 4. Ilpakmuueckue 3anamus (ceMunapcKue 3auamus)

Ne Tema
n/m | Yka3zaHHbIE TEMbl OCHOBAHbI Ha UCIIOJIb30BAaHUH BBHIYMCIUTENbHO-UH(OPMAIIMOHHBIX CPEe]
00 M3BECTHBIX M IPOTHO3UPYEMBIX MaTepuaiax, Takux kak Materials Projec u ap.t

1. MareMatnueckoe OXHAAHUE M JUCIEPCHS Ppe3yJIbTaTOB JKCIIEPUMEHTa, BKIIOYast
YUCJICHHBIE  JKCHEPUMEHTBHI. MeToapl MOJIy4YeHUs IapaMeTpoB  paclpeaeieHus
pe3yiabTaTOB  JKCIepuMeHTa.  JlOBEpUTENbHBIE  MHTEPBAJIBI I PE3YJILTATOB
JKCIIEPUMEHTA.

2. MonenupoBaH#e IPOIECCOB KOHACHCAIMH, 00pa3oBaHus HOBBIX (a3 HaxoxneHue




ypaBHeHUM coctosuus Mmetoj oM M/ B BeruuciautensHou cpene LAMMPS.

3. JIByXuaCTHUYHbIE 1 MHOTOYaCTUYHbIE KOPOTKOICHCTBYIOIME TOTEHIHANbI (TOTEHIHAIIbI
Jlennapa-/Ixonca, Mop3se, FOkaBb! 1 1p.) B MMJI B BeruncautensHoil cpene LAMMPS.

4. [TocTpoeHue napHOi KOPPEIAUOHHON (DYHKIIMHU, OIpeeICHHE KOOPANHALIMOHHOTO
qucJla ¥ IapaMeTpa LEHTPaIbHOW CUMMETPUN B BbhunciauTenbHol cpene LAMMPS.

o. Hcnonb3oBanue rpadiyecKux MporeccopoB ajs pacyera mo texHoinoruu CUDA) mist

noteHimanos Jlennapa-Jxonca u Kymnona. Uatepderic MPI miist pabotsl Ha
MHOT'OIIPOIIECCOPHBIX CUCTEMAX.

6. Breruucnurensnas cpena GEANT4A. MonenupoBaHue mpoOEroB HOHOB B TBEPBIX TEaXx.

1. Brruucnurensnas cpena GEANT4. paguanmonnslii aHanu3 (mpoOer, HaKOIUIEHUE 3apsiaa,
SKBUBAJIEHTHAs J103a U T.[1.).

8. Beruucnurensnas cpena GEANT4. uznyueHne peHTTeHOBCKUX U TaMMa-KBaHTOB,

POXKIEHUE JIEKTPOHHO-TIO3UTPOHHBIX I1ap, PA3BUTHUE DJIEKTPOMAarHUTHOIO KacKala B
TBEPABIX TEJIAX.

[IpakTuueckue 3aHATHS TO JAHHOMY KypCy MpECleAyroT JIB€ IEId - pPEIICHHE 3ajad,
CBSI3aHHBIX C TEXHHKOM pacy€TOB B Pa3MYHBIX BBIYUCIUTENBHBIX Cpelax, a Takke IopaboTka
JeTaliell TEOpUH, M3JIaraeMod Ha JICKIUSAX, YTO JOJDKHO B OOJIBINOW CTEIICHH CKOMITCHCHPOBATH
OTCYTCTBHE Y4YEOHMKOB M CHCTEMAaTH3HpPOBaTh TEM CaMblM MaTe€pual, W3JI0KCHHBIH B
MHOTOYHCIICHHBIX MOHOTPA(HSIX U HAYYHBIX CTATHSX.

Tabnuya 5. Jlabopamopmuvie pabomuvl no oucyuniuume (MOOYI0) — He
npeoycmompenut
Ne Tema
n/n
Tabruya 6. CamocmosmenvHoe uzyieHue pazoenos OUCYUnIuHvl (Mo0yis)
Ne
i Bompockl, BBIHOCHMEBIE Ha CAMOCTOSITENTLHOE U3yUCHHE
1. Pacnipenenenust CreroneHra, Xu-kBajapat, Z pacnpenenenus @umepa u 1p
2. Pemenue ypaBHeHU ABMKEHUS aHCAMOJIs YaCTULL TPU TOMOIIY aHATTUTHYECKON
MmexaHuku B MM/,
3. KBaHTOBO-MeXaHHUYECKasi MOJICKYJISIpHAsT AMHAMHUKA
4. Pacuérsl Makpockonuyeckux xapakrepuctuk cucremsl MM/I B cpene LAMMPS: nonnoii
SHEPTHH, TEMIIEPATYPHI, TABJICHUS H JIP.
5. ITpuniuns! paboTs! BeuucauTenbHoi cpeasl GEANT4.

5. Oyenounvie mamepuanvi 013 meKyuie2o u pyoeicno20 KOHmMpPoia ycneeaemocmu u
NPOMENCYmOUHOU ammecmayuu

KoneunbiMu ~ pe3ynpTaTaMM  OCBOEHHS  NHPOrpaMMbl  JUCHUUILUIMHBL  SIBJISIFOTCS
c(OPMHUPOBAHHBIE KPUTEPUH <«BHATHY», «YMETb», «BIAJETh», pPACIUCaHHbBIE MO OTAEIHHBIM
KoMIeTeHIUsAM. POpMUPOBAHNE ITUX KPUTEPUEB MPOMCXOAUT B TEUEHUE BCETO CEMECTpA IO
JTarnaM B paMKax pazIMYHOIO BUJA 3aHATHI U CaMOCTOSATENbHON PabOTHI.

B xoze nzydeHus JUCUMILIMHBI IPEyCMATPUBAIOTCS MEKYWUil, pyOelcHblii KOHMPOib U
NPOMEINCYMOUHAA AMMECMAUAL.



5.1. Ouenounvie mamepuanvt 0na mekyuiezo Konmpons. Llenb mekywezo KOHmMpoOs —
OLICHKA Pe3yJIbTaTOB PadOTHl B CEMECTpe M OOecIlieueHHe CBOCBPEMEHHON OOpaTHOM CBS3H, IS
KOppEeKIUH 00y4ueHHsI, aKTUBU3AI[MH CAaMOCTOSATEIBHOW paboThl CTYyAeHTOB. OOBEKTOM TEKYILETro
KOHTPOJISL SIBIISIIOTCS KOHKPETH3MPOBAHHBIE DPE3yJbTaThl 0OydeHMs (ydeOHBIC TOCTHIKECHUS) II0
TMCLIUTUTAHE

Texkywquit Koumpons yCIEBaeMOCTH OOECIIEYMBACT OLIEHMBAHUE XOAAa OCBOCHHS
JUCLUUIUIMHBL BKJIIOYACT: OTBETHI HAa TEOPETHYECKHE BONPOCH Ha CEMUHAape, pelIeHue
NPAaKTHYECKUX 3a/ad ¥ BBHIOJHEHHE 3aJaHMH HAa CEMHUHAPCKOM 3aHSATHH, CaMOCTOSATEIBHOE
BBINOJIHEHUE HMHIUBUAYAIBHBIX JOMAIIHUX 3aJaHUi (Hampumep, peuieHue 3afad) ¢ OTYeTOM
(3amMTON) B yCTAaHOBJIEHHBIH CPOK, TUCKYCCHU.

Onenka KayecTBa MOATOTOBKM HA OCHOBAaHUHM BBINIOJHEHHBIX 3aJaHUM  BeJeTcs
npenogaBateneM (¢ OOCYKIGHHEM pe3yJabTaToB), OaIbl HAYUCIAIOTCS B 3aBUCHMOCTH OT
CIIOYKHOCTH 3a/IaHHS.

Kpumepuu ¢popmuposeanus oyenok (oyenusanus)

YCTHBIN ONPOC SIBIISIETCS. OJTHUM M3 OCHOBHBIX CITOCOOOB y4€Ta 3HaHWH 00ydJaromerocs mno
IUCHUIUIMHE. Pa3BEpHYTHIM OTBET CTyAEHTa JOJKEH MPEACTABIATH COOOHM CBSI3HOE, JIOTUYECKU
MOCIICZIOBATEIbHOE COOOIICHHE Ha 3aJaHHYI0 TEMy, TIOKa3blBaTh €ro YMEHHE MPUMCHSTH
oTpeeNeHusl.

B pesynprare ycTHOro ompoca 3HaHHS, OOy4aromerocsi OLEHHBAIOTCS IO CIETyIOIeH
IKae:

5 GaJIIoB, CTABUTCS, €CITU O0YUYAIOIIHIACS:

1) MIOJIHO M3JIaraeT U3y4eHHBIH MaTepua, JaéT MpaBUIbHOE ONPEIeTICHHOE TOHATUH;

2) 0oOHapyXMBAaeT MOHMMAaHWE MaTepuaia, MOKET 00OOCHOBATh CBOU CYXICHHS, MPUMEHUTH
3HaHHUA Ha TPaKTHKE, MPUBECTH HEOOXOAUMBbIE MPUMEPHl HE TOJBKO MO Y4YEOHHKY, HO H
CaMOCTOSTEIILHO COCTABJICHHBIE;

3) M3NaraeT MaTtepHal MmocjieoBaTeIbHO U MPABHIBHO C TOYKU 3PEHUS HOPM JIUTEPATYPHOTO
SI3bIKA.

3-4 Ganna, cTaBUTCS, €CIM 00ydJaroImUics 1aéT OTBET, YAOBIETBOPSIONIUN TeM ke TpeOOBaHMSIM,
yTO ¥ A5 Oayuia «1», Ho momyckaeT 1-2 ommOKu, KOTOPHIE caM e UCIIPaBIsieT, U 1-2 HemoueTa B
MOCIIE0BATEIHHOCTH U SI3LIKOBOM O(OPMIICHUH U3TIaraeMoro.

1-2 Gamna, craButrcs, eciu oOydaroluiicss OOHapy)XMBaeT 3HAHME W IOHMMAaHUE OCHOBHBIX
MOJIOKEHUN TAaHHOW TE€MBI, HO:

1) M3JIaraeT MaTepHall HETIOJIHO U JOMYCKAeT HETOYHOCTH B OTIPEEIICHUH TOHITHIA;

2) HE yMeeT JOCTaTOYHO TIIyOOKO M JI0Ka3aTeIbHO 0OOCHOBATh CBOM CYXACHHS U MPUBECTH
CBOM MTPUMEPHI;

3) M3NaraeT MaTepuai HemocClIeI0BaTebHO U JJOMYCKAeT OMIMOKHU B SI36IKOBOM O(GOPMIICHHH
M3JIaraeMoro.

0 ©OamoB, craBuUTCA, eciau oOOydaloIIUiCSs OOHApY)KMBAaeT HE3HaHHE OOoJbIIel YacTu
COOTBETCTBYIOIIETO pa3jeiia n3yuyaeMoro Marepuaa, T0myCKaeT OmMruOKH B (POPMYITHPOBKE.

bamner «5», «4», «3» MOTYT CTaBUTHCS HE TOJBKO 32 €AMHOBPEMEHHBIH OTBET, HO M 32
paccpeloOTOYCHHBIH BO BPEMEHH, T.€. 332 CYMMY OTBETOB, JIaHHBIX CTYJICHTOM Ha TPOTSIKEHUU
3aHSTHS.

5.1.2. Ouenounvie mamepuaivl 0151 6bINOJIHEHUSA OOKIA006 RO OUCHUNIUILE)
(konmpoaupyemas komnemenuus IHKC-1, ITKC-2.3):




Joxknad — TPOAYKT CaMOCTOSTENbHOH paboThl CTyIEHTa, NPENCTaBIAIOUMNA CcO00M
yOJINYHOE BBICTYIUIEHHE IO MPEJICTABICHHUIO TIOTYYE€HHBIX PE3yJIbTaTOB PELICHUs ONpPEAeICHHON
y4eOHO-TIPAKTHYECKON, YIeOHO-UCCIIeI0BATEIbCKON WIIN HAYYHOU TEMBI

Tembt 0oknaoos:

1. Meroapl MaTeMaTHueCcKOl 00pabOTKM SKCIIEPUMEHTAIBHBIX JaHHBIX M JAHHBIX YHCICHHOTO
MOJIETTMPOBAHMS

MeTox MOJIEKYIISIPHOM TUHAMUKH

MozenupoBaHue NPOLECCOB € MOMOIIBIO CIEIUATBHBIX BBIYUCIUTEIBHBIX CPEJl

[Tonatue o MoAensaX napauieIbHOrO POrpaMMHUPOBAHNUS

IToHsITHE O KBAHTOBO-MEXaHUUECKON MOJIEKYJISIPHON TMHAMUKE

Mertoap! pacuéTa MaKpOCKOITMYECKUX XapaKTEPUCTHK KOHICHCUPOBAaHHBIX (a3
MogenupoBaHHe NPOLECCOB, COMPOBOXKIAOIIUX POX0XKICHUE U3ITyUEHUI Yepe3 BEIeCTBO

NoURWN

Tpeoosanusn k 0oxknaoy:

O6muii 066éM mokmaga 10-15 muctoB (mpudt 14 Times New Roman, 1,5 uaTepsan).
[Tonsa: BepxHee, HIKHEE, MpaBoe, JeBoe — 20 Mm. AG3amnHblii oTcTyn — 1,25; pUCYHKH JOKHBI
CO3/IaBaThCs B IUKJINYECKUX PEIAKTOPax WM Kak pucyHok Microsoft Word (crpynmnupoBaHHBIi).
TaOnuipl BHIMONHATH TaOMUYHBIMU suelikamu Microsoft Word. CkanupoBaHue pHUCYHKOB U
TabIuUIl HE AomycKaeTcs. BeipaBHUBaHUE TeKcTa (110 IUPUHE CTPAHULIBI) HEOOXOIUMO BBITIOJIHATH
TOJIBKO CTaHJApPTHBIMHU CIIOCOOAMU, a HEe C MOMOIIbI0 MpoOenoB. Pa3Mep Tekcra B pUCYHKaX U
Tabymnax — 12 Keris.

OO0s3aTeNnbHO HaNWYKE: colepKaHus (CTPYKTypa pabOThl C YKa3aHHEM pa3fesioB U UX
HavaJIbHBIX HOMEpPOB CTpAHMWII), BBEIACHUS (AKTyalbHOCTh TEMBI, II€Tb, 3a7a4yl), OCHOBHBIX
pa3znenoB pedepara, 3aKIO4YeHUs (B KPAaTKOM, PE3IOMHPOBAHHOM BHJI€ OCHOBHBIE ITOJIOKEHUS
paboThI), CIUCKA JHUTEPATyphl C yKa3aHHEM KOHKPETHBIX HMCTOYHHMKOB, BKIIFOYAsl CCBHUIKH Ha
HNutepHeT-pecypcesl.

B Tekcre cchbulka Ha KMCTOYHUK JeNaeTcsl MyTeM yKa3aHus (B KBaJIpaTHBIX CKOOKax)
MOPSAIKOBOTO HOMEpa IHUTUPYEMOH JHUTEepaTyphl M Yepe3 3amiaTyl0 — IUTHPYEMbBIX CTpPaHHUIL.
YpoBeHb opuruHaTLHOCTH TekeTa — 50%.

Kpumepuu oyenku ooknaoa:

«omauunoy (3 6amna) CTaBUTCS, €ClIM 00yJaromMiics MPOSIBUII UHUIIMATUBY, TBOPUECKHIA
MOJIX0/, CIOCOOHOCTh K BBINOJHEHMIO CIIOXKHBIX 33JaHUM, OpraHU3allMOHHBIE CIOCOOHOCTH.
Otmevaercsi ciocOOHOCTh K ITyOJIMYHOW KOMMYHHKANWHU. JIOKyMEHTalus MpecTaBieHa B CPOK.
ITomHOCTBIO O(hOpMIIEHA B COOTBETCTBUU C TPEOOBAHUSIMU

«xopowoy (2 Oamna) — oOy4aromUWCS JOCTaTOYHO TIOJIHO, HO 0€3 WHHIMATHBHI U
TBOPYECKUX HAXOJIOK BBHIMOJHHI BO3JIOKEHHBIE Ha HEro 3aJaud. JJOKyMeHTalus MpeacTaBieHa
JOCTaTOYHO IOJTHO U B CPOK, HO C HEKOTOPBHIMHU HEAOPAOOTKAMHU

«yooeremseopumenvuoy (1 O6amr) — oOydaromuiics BBIMOJHUAI OONBIIYIO YacTh
BO3JIOKEHHOW Ha Hero paboThl. JlOMyIeHbl CylecTBEHHbIE OTCTyIUIeHHs. JloKyMeHTaus craHa
CO 3HAYUTENIbHBIM Omo37aHueM (6osee Henenn). OTCYTCTBYIOT OT/AENbHbIE (PParMEHTHI.

«HEY00811eM8OPUMENbHBIU (HUNCE NOPO20B020) YPOBEeHb KOMNemeHyuuy — O0ydJarouuiics
HE BBITIONHUJ CBOM 3aJaud WU BBIMOJHWI JIUIIb OTJAEIbHBIC HECYIIECTBEHHBIE MOPYUYCHHUS.
JloxyMeHTanus He caaHa.

5.2. Ouenounvie mamepuainsl 01s pyoeHcH020 KOHMPOiA
(koumpoaupyemote komnemenyuu OIIK-1, ITKC-2.3):
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11.
12.
13.

14.
15.

0.

PyOexHbIil KOHTPOJIb OCYIIECTBIISIETCS 110 00Jiee MIIM MEHEE CAMOCTOSITEIILHBIM pa3zeiiam
— y4eOHBIM MOJYJISIM Kypca U MIPOBOAUTCS 110 OKOHYAHUH W3YYCHUSI MaTepHalia MOJIyJisl B 3apaHee
YCTaHOBJIEHHOE BpeMs. PyOeXHBII KOHTpPOJIb INPOBOJUTCS C LEJIbI0 OIpPENEICHUs KayecTBa
YCBOGHHUS MaTepuana y4yeOHOro Mojyjs B LeloM. B TeueHue cemecTpa MPOBOIAUTCS TPU TaKUX
KOHTPOJIbHBIX MEPONPUSATHS 110 TpauKy.

B kagectBe (¢GopMm pyOeKHOro KOHTPOJIS MOXKHO HCIIOJIB30BaTh TECTUPOBAHHE
(MMChMEHHOE WM KOMIIBIOTEPHOE), TMPOBEACHHE KOJUIOKBUYMa WJIM KOHTPOJBHBIX pPadoOT.
Boinmonusiemple  paboThl JODKHBI XPAaHUThCA Ha Kadedpe TeYeHHH Y4YeOHOro roaa H IO
TpeOOBaHUIO MPEJOCTABIATHCS B YTpaBiIeHUE KOHTPOJS KauecTBa. Ha pyOexHbIe KOHTPOJIbHBIE
MEpPOIPUATHS PEKOMEHyeTCsI BBIHOCUTH BECh INPOTrPaMMHBIA Marepuall (Bce pas3zieibl) IO
JUCLUILINHE.

5.2.1. Bonpocst 015 KOJIOKEUYMA RO MeMaAM OUCHUNTIUH DL
(konmpoaupyemasn komnemenyus OITK-1, IKC-2.3):

KosstokBuym Ne 1

MaremaTnueckoe OXHJIaHHE WM JMCIIEPCUS PE3YJIbTaTOB HKCIEPUMEHTA, BKIKOYAs YHMCICHHBIC
9KCIIEPUMEHTBI

MeTto/1b1 TOJTYy4EeHHs TApaMETPOB PACIIPEIEIICHNS] PE3YJIbTaTOB SKCIIEPUMEHTA

JloBepUTENbHBIE HHTEPBAJIBI Ul PE3Y/IbTaTOB SKCIIEPUMEHTA

HopmanbsHo pacnpezesieHHas reHepallbHas COBOKYITHOCTD JUJISl pe3YJIbTaTOB AKCIIEPUMEHTA
KoppensuuoHnHas 3aBUCUMOCTb PE3YJIbTaTOB SKCIIEPUMEHTA

Pacnipenenenue CtbhroneHta

Pacripenenenune Xu-kBanapar,

Z pacnpenenenus umepa.

Onucanus IBM>KEHUSI aTOMOB WJIM YaCTHUIL C TIOMOIIBIO KJIacCuueckoi Mmexanuku B MM/1.
Pemenne ypaBHeHUIl ABMXKEHUS aHCaMOJsl YacTUI[ MPU MOMOIIM AHAIUTHYECKOH MEXaHWKU B
MM/.

Cuibsl MEXXaTOMHOTO B3auMoAeicTBHs B MeToge MM/I.

Bbruncnenne MakpocKOMYECKUX BEJIMUUH (PHEPIus, TeMIepaTypa, AaBieHue u 1.4.) B MM/L.
Heobs3arensHOCTh 3HAHMA TOYHBIX TPAEKTOPUM JIBI)KEHHMS YacTHUI[ CHUCTEMBl Ha OOJBIINX
IIpOMEXyTKax Bpemenu B MM/1.

Pacnipenenenne HabopoB KOHUrypaluii, noxydaemsle B xojie pacaueroB MM/I.

MonenupoBaHue MpoIecCoB KOHACH CAIMK, 00pa3oBaHus HOBBIX (a3 MM /]

KosoxkBuym Ne 2

1. Haxoxxnenue ypaBHEHH cocTosiHUA MeTo1oM M/I B BerunciutenbHol cpege LAMMPS.

2. Vcnonp30BaHuE ABYXYaCTUYHBIX 1 MHOTOYACTUYHBIX KOPOTKOACHCTBYIOIINX MOTEHIINATIOB
(morennmans! Jlennapa-Jl>xonca, Mopse, FOkaBsl u ap.).

3. Meronst OBanbaa u PPPM (Particle-particle particle-mesh) mist pacueToB cuit B cucremax ¢
KYJIOHOBCKHM B3aMMOJIeCTBHEM. 3aliCh aTOMHBIX KOH(UTYpalyii B TEKCTOBBIN UM OWHApHBIN
Gbaiin.

4. TlocTpoeHue mapHOW KOPPEIAIMOHHON (YHKIINH, OTIPeieTIeHne KOOPAMHAIIMOHHOTO YUCIa U
rapameTpa LeHTPaJIbHON CUMMETPHH.

5. Buzyanuzarop AtomEye.

6. Hcnonb3oBanue rpaduueckux MmporeccopoB Juist pacyera no texnojoruu CUDA) s
norexnuanos Jlennapa-Jxxonca u Kynona.

7. Uurepdeiic MPI aist paboThl Ha MHOTOTIPOLIECCOPHBIX CHCTEMAX.
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1.

2.

©OND O AW

8. Mozenu napamuiesbHOro MPOrpaMMHUPOBAHUS

9. IIporpamma st mosiekyssipHoit nuHaMukd NAMD (NAnoscale Molecular Dynamics) ¢
MCIOJI30BAaHUEM MOJIENH MapalljIeIbHOTO porpammupoBanust Charm++ 1my1st MojenupoBaHus
OoJpIIUX crcTeM (00JIee MUJITHOHBI aTOMOB).

KosioxkBuym Ne 3

1. KBaHTOBO-MEeXaHMYECKash MOJICKYJIIpHAst JUHAMUKA (OOIIHME MPUHIIUTIBI)

2. KBaHTOBO-MeXxaHU4eCKasi MOJICKYJIIpHAasl TUHAMUKA HA OCHOBE HUCIIOJIb30BaHUS
BbIUKCIUTENIBbHOU cpenbl CPMD 1151 KBaHTOBO-XMMHUYECKUX PACUYETOB.

3. Meroasl pacuéTa MAKPOCKOMMYECKUX XapakTepucTuk MM /]

4. PacuéThl IOJIHON PHEPTUH, DICKTPOHHOHN TUIOTHOCTH | T. JI. CUCTEM DJIEKTPOHOB U siep (C
WCIOJIb30BaHNEM TIEPUOMYECKUX TPAHUYHBIX YCIOBHIA) B paMKax MeToJ1a (yHKIIOHATA
IUIOTHOCTH C MCITOJb30BAHUEM C ITIOMOIIBIO TakeTa Abinit.

5. Briuucienue pacnpeaeneHus 3JIeKTPOHHON TUIOTHOCTH, ONPECICHHE TMHAMUYECKOM
Matpuilbl, 3pPEeKTUBHOrO 3apsaaa u T.J. ¢ IOMOIIBIO MmakeTa Abinit

6. UccnenoBanus MpoeccoB, COMPOBOKIAAIONINX MPOXO0KIEHNUE YCKOPEHHBIX YaCTHUIl Yepe3
BEIIECTBO C MOMOIIIbIO porpammbl Geant4: u3mydyeHUEe pEeHTITC€HOBCKUX M raMMa-KBaHTOB

7. UccnenoBanus poOILIECCOB, COMTPOBOMKIAIONINX MPOXO0KIEHNUE YCKOPEHHBIX YaCTHUIl Yepe3
BEILIECTBO C TOMOIIBIO TporpaMMbl Geant4: poXkJICHHE JIEKTPOHHO-TIO3UTPOHHBIX T1ap,

8. MoaenupoBanue pa3BUTHs JIEKTPOMAarHUTHOTO Kackana B Geant4

9. Pannanmonnsiii ananu3 B Geant4 (mpoOer, HaKOIUICHUE 3apsi/ia, SKBUBAJICHTHAS /1032 U T.J1.).

5.3. Ouenounvie mamepuansl 0711 RPOMENCYMOUYHOI ammecmayuu
(konmpoaupyemasn komnemenyus OITK-1, ITKC-2.3):

HCHI)I-O IMPOMEIKYTOUYHBIX aTTGCTaHI/II\/JI 10 JUCHUINNIMHE SBJICTCA OIICHKAa KadeCTBa
OCBOEGHMS IUCLHUIUIMHBI oOyuatomuMmucs. [IpoMexyTodHas aTTecTanysl NpeAHa3HauyeHa s
00BEKTUBHOTO MOATBCPXKACHUA W OLCHUBAHUA JOCTUTHYTBIX PE3YJIbTATOB O6y‘~IeHI/I$I II0CJIC
3aBepIEHUs U3yYeHHs] AUCIUILTUHBL. OCYIIECTBISIETCS B KOHIIE CeMecTpa U MPeCTaBisieT coooi
HUTOTOBYIO OLCHKY 3HAHUM II0 JUCHUIUIMHE B BHUAC IMPOBCIACHHA 3SK3aMCHaA. HpOMe)KYTO‘-IHaH
aTTecTallds MOXXET IMPOBOJIUTHCS B YCTHOM, MUCbMEHHOU (opme, n B hopme TectupoBanus. Ha
MIPOMEXYTOUHYIO aTTecTaluio oTBoauTCs 10 30 Oanos.

Bomnpocekl, BBIHOCHUMBbIE HA 3a4€T
KoHTponbHble BOMpOCHl AJiA 3a4€Ta COCTOST M3 TEOPETUYECKOM YacTH M3 MPOBEPKHU
HaBBIKOB TMPOCTHIX, HO CHENMU(DUUECKUX BBIYHCICHUH, BCTPEUYAIONIUXCSI B TEOPHUHU MPOXOKICHUS
4acTHI yepe3 BenlecTBO. OTIEIbHO MPOBEPSETCS CTENEHb YCBOSHUSI MaTepHalla, COCTABIIAIOIIETO
coJiepKaHue KypcoBO# paboThl. 3ammuTa pedepara mMpoOBOIUTCS B COOTBETCTBUU CO CTaHIAPTHOM.
Hanucanue pedepara He sBiseTCs 00513aTENBHBIM U HE TIPETIYCMOTPEH YI€OHBIM IIJIAHOM.

MaremaTrueckoe OXXUIaHUE U JUCHEpPCUsi PE3YyJIbTaTOB HKCIEPUMEHTA, BKIIIOYAsh YHUCICHHBIC
IKCIIEPUMEHTHI

MeTto/1b1 TONTy4eHUSI TApaMETPOB PACIPEIEICHHS] PE3YJIbTaTOB SKCIIEPUMEHTA

JloBepuTEIIbHBIE HHTEPBAJIBI JIJIS1 PE3YIBTATOB AKCIIEPHUMEHTA

HopmanbsHo pacnpezenenHas reHepalibHas COBOKYIHOCTbD JIJIsl pe3Y/IbTaTOB AKCIIEPUMEHTA
Koppensimonnas 3aBUCHIMOCTB pPe3yIbTaTOB IKCIIEPUMEHTA

Pacnipenenenue CtbroeHta

Pacnpenenenne Xu-kBaapar,

Z pacnpenencaus Oumepa.
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9.

10.
11.
12.
13.
14.
15.
16.
17.

18.

19.

20.
21.

22.

23.
24.

25.

26.

27.

28.

29.

30.

3L

32.
33.

Onucanus IBU>KEHUSI aTOMOB WJIM YaCTHUIL C TIOMOIIBIO KJIacCMuecKoi mexanuku B MM/1.
Pemenue ypaBHeHMII NBIKEHHMS aHCaMOJISl YacTUIl MPH MOMOIIM AHAIUTHYECKOW MEXaHHKH B
MM/

Cuiisl MEXXaTOMHOTO B3auMoAeicTBHs B MeToge MM/I.

Boruncnenne MakpoCKONMMYECKUX BETMYUH (HEPIHsi, TEMIEpaTypa, 1aBjieHue u T.4.) B MM/JI.
HeoOs3aTenpHOCTh 3HAHMST TOYHBIX TPACKTOPUM JIBUKEHUS YaCTHI[ CHUCTEMbI Ha OOJBLIMX
IIpOMeXyTKax Bpemenu B MM/I.

Pacrnipenenenune HabopoB KOH(UTYpalKid, MOTy4aeMbIe B Xoze pacueToB MM/I.

MopenupoBaHue MPOIECCOB KOHICHCAITUH, 00pa3oBaHus HOBBIX Ga3 MM

Haxoxnenue ypaBHeHuii coctosiHust MetogoM M/I B BerunciurensHoi cpene LAMMPS.
Hcnonb30oBanue JBYXYaCTUYHBIX M MHOTOYACTUYHBIX KOPOTKOACHCTBYIOIIMX MOTEHIIMAIOB
(morenmmaiel Jlennapa-Jl>xonca, Mopse, FOkaBe1 1 ap.).

Meronst OBanmbia u PPPM (Particle-particle particle-mesh) mns pacdyeroB cun B cucremax c
KYJIOHOBCKUM B3aWMO/JICHICTBHEM. 3alicCh aTOMHBIX KOH(QUTypaluid B TEKCTOBBIA MJIM OMHAPHBIHA
Gaii.

[TocTpoenne mapHOW KOPPENALMOHHON (YHKIMHU, OMpEAeieHHue KOOPAWHAIMOHHOTO YHUCla U
rapamMerpa LEeHTPaTbHON CUMMETPUH.

Busyanuzarop AtomEye.

Hcnonp3oBanne rpaduyeckux mporeccopoB it pacdera mo TexHonmorun CUDA)  ms
noteHuuanoB Jlennapa-J>xonca u Kynona.

Wnrepdeiic MPI 11t paboThl Ha MHOTOIIPOLIECCOPHBIX CUCTEMAX.

Mopenu napamienbHOro MporpaMMUPOBaHUS

[Iporpamma mnst monekymsipuoit auHamukn NAMD  (NAnoscale Molecular Dynamics) ¢
UCIOJb30BAHUEM MOJENU MapajuieNbHOro mporpammupoBanus Charm++ amns MoaenupoBaHHS
OonpIINX cucTeM (00sIee MUILITHOHBI aTOMOB).

KBaHTOBO-MeXxaHHUECKast MOJNEKYISIpHas TUHAMUKA (0OIIHe MPUHIIMIIHI )

KBanToBOo-Mexann4eckasi MOJIEKYJsIpHasl JUHAMHKA HA OCHOBE HCIIOIH30BAHUS BBHIUMCIUTEIHLHOM
cpeast CPMD 117151 KBaHTOBO-XMMHYECKHX PACYETOB.

Meroapl pacu€éra MAKpOCKONMMYECKUX XapakTepucTuk MM

Pacuérel monHOWM SHEPrUH, SMEKTPOHHOW IJIOTHOCTH M T. Jl. CHUCTEM D3JEKTPOHOB U siaep (c
WCIOJIb30BAHUEM TEPUOJUYECKHX TPaHUYHBIX YCJIOBHI) B pamMKax MeToja (yHKIIMOHAJA
TUIOTHOCTH C MCTIONIb30BaHUEM C TMOMOIIIBIO makeTa Abinit.

Brruncnenue pacnpeneneHusi 3IeKTPOHHONW TUIOTHOCTH, OMpENeICHHE JUHAMHUYECKOW MaTpHIIbI,
3¢ deKTUBHOTO 3aps/a U T.JI. ¢ TOMOIIBIO TakeTa Abinit

HccnenoBanust MpoLECCOB, COMPOBOXKAAIOIIUX IMPOXOXKJIEHUE YCKOPEHHBIX YaCTHI] Yepe3
BELIECTBO C NOMOIIbIO porpaMMel Geant4: n3ydeHHe peHTT€HOBCKUX U TaMMa-KBaHTOB
HccrnenoBanust mpoleccoB, CONPOBOXKAAIOIIMX IMPOXOXKJIEHHE YCKOPEHHBIX YacTHUI] uepes
BELIECTBO C NOMOIIIbIO porpaMMbl Geant4: poxaeHHE ANEKTPOHHO-TIO3UTPOHHBIX Map,
MogenupoBaHue pa3BUTHS dIIEKTPOMArHUTHOTO Kackana B Geant4

Paguanmonnsnii ananus B Geant4 (mpoOer, HaKOTUIEHUE 3apsia, SKBUBAIICHTHAS 032 U T.]1.).

Kpumepuu ¢popmuposanus oyeHok no npomexncymouHol ammecmayuis.:

s monydenust 3a4€ra CTYACHT JOJDKEH HaOpaTh MO CyMMe BCeX THIOB KOHTpons 70
0aJIJTIOB — TEOPETUUECKOE COJIepKaHNE Kypca OCBOCHO MOJHOCTHIO, 0€3 Po0eIoB, HEOOXOIUMbIE
MPAKTUYECKHE HABBIKK pabOThl C OCBOGHHBIM  MarepuasioM chopmupoBaHbl. Bce
MPEAYCMOTPEHHBIE TIpOrpaMMOil 0OydeHust y4eOHbIe 3a7aHusl BBITIOJHEHBI, Ka4eCTBO WX
BBHITIOJTHEHUS OLIEHEHO YMCIIOM 0allIioB, OJIM3KKUM K MaKCUMallbHOMY. EClii 10 UTOoram TeKyIero u
PYOEKHOTO KOHTPOJISI YCIIEBAEMOCTH CTYIEHT HaOpas OauioB B mpenenax 36 < (Srex + Spys) < 61,
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TO OH JIOITYCKaeTcs K crade 3adera. [lo utoram cipauu 3auera OH MOXKET MOBBICUTh CYMMY 0aJlIOB
10 61 (He Gosiee), HEOOXOMMBIX JJIS ITOTYUSHUS 3a4eTa.

[Ipu nmokazatensx Hmke oT 36 0aIOB — TEOPETHUUECKOE COJEPKaHHE Kypca HE OCBOCHO,
HEOOXOIMMbIC TPAKTHYCCKUE HABBIKKM pPaOOTBI HE C(HOPMHUPOBAHBI, BBINOJHCHHBIC Y4YeOHBIC
3aJlaHus COJIepPKaT rpyOble OMMOKHU, JOTOJTHUTEIbHASI CAMOCTOsTEeNIbHAS paboTa Ha/l MaTepHAIOM
Kypca He MPHUBEAET K CYIICCTBEHHOMY IOBBIIICHUIO KAUueCTBa BHIMOJTHEHHS Y4eOHBIX 3a1anuii. Ha
3au€Te CTYACHT JIEMOHCTPUPYET HE3HAHHE 3HAYUTEIBHOW YacTH MPOTPAMMHOTO MaTepuana,
CYIICCTBCHHBIC OIIMOKM B OTBETaX Ha BOMPOCHI, HEYMCHHE OPHUEHTHUPOBATHCS B MaTepHale,
HE3HAHHE OCHOBHBIX MOHATUM IUCIIUILINHEIL.

1. Memoouueckue mamepuanst, onpedensaroujue npoyeodypsl OYEeHUBAHU 3HAHUIL,
YMEHUl, HABbIKOG U (U1U) OnbImMa 0esameabHOCmuU

Maxkcumanbhas cymma (100 6anoB), Habupaemasi CTYACHTOM IO JUCIUIUIMHE BKIIOYACT
JIB€ COCTaBJISIIOIIME:

mepBasi COCTaBIAIONIAS — OLIEHKA PEryIsSpHOCTH, CBOEBPEMEHHOCTH U KadecTBa
BBITIOJIHEHUSI CTYJCHTOM Y4eOHOH paboThl MO HM3YyYCHHIO IMCLUUIUIMHBI B TEYEHHE IepHoIa
M3Y4YEeHUS JUCIHUILTUHBI (CEMeCTpa, WM HECKOJIBKUX CeMecTpoB) (cymma — He Oomnee 70 6amioB).
bannbl, XxapakTepusyrolue ycueBaeMoCTh CTy/€HTa M0 AUCLUUILIMHE, HAOUPAIOTCS UM B TEUEHHUE
BCEro nepuoaa o0y4eHusl 3a U3y4yeHUe OTACNbHBIX TEM U BBITIOJHEHHE OTAETIbHBIX BUAOB PaldoT.

BTOpas COCTaBIISIIOIIAs — OLEHKAa 3HaHWM CTyAEHTa IO pe3yjbTaTaM IPOMEXYTOUYHOU
aTrectanuu (He 6onee 30 —6amioB).

OO0muii 0amur TEKymEero W pPyOSKHOTO KOHTPOJS CKIIAIBIBACTCS W3 COCTABJISIEOIINX,
yka3aHHbIX B «[lomoxenun o peitfrunrosoil cucteme KbI'Y». B Teuenue ydeOHOro mporuecca
CTYJEHT 00513aH OTUUTATHCS 10 TEOPETUUECKOMY MaTepualy U IPAKTUUECKUM 3aHSITHSIM: OIIPOCHI,
WHIUBUAYAIbHbIE 331aHUs. (TI0 KeJlaHWI0 aBTOpa IPU HEOOXOIUMOCTH )

OO0mmit Oamn  TeKymero W pyOeKHOTO KOHTPOJIS CKIIAIbIBAETCS U3  CIEAYIOIIHNX
COCTABJISIFOLIUX MPUITIOKEHHE 2.

Llenvio npomesrrcymounvix ammecmayuii 10 JUCUUILTUHE SIBISIETCS OLIEHKA Ka4eCcTBa
OCBOEHUS JUCIUILITNHBI 00yJaIOIUMUCS.

Kpumepuu oyenku kauecmea oceoenusn oucyunaunst (Illpunoscenue 3)

Kputepuem oneHkn ypoBHsS c(HOPMHPOBAHHOCTH KOMIIETEHIIMM B paMKax Y4eOHOM
JTUCLUIIMHBI SBIISIETCS 3a4eT.

B nmepuoa moaroToBKM K 3a4eTy CTYJEHTHl BHOBb OOpalIalOTCA K y4eOHO-METOANYECKOMY
MaTepualy U 3aKpeIuIsiioT IPOMEKYTOUHbIE 3HAHUS.

[ToaroroBka oOyuaromierocst K 3a4eTy BKIIOYAET TPH 3Tama:

— camocTosTeNnbHas paboTa B TEUEHHUE CEMECTPA;

—  HeNocpe/ICTBEHHas MOJArO0TOBKA B JHH, MPEALIECTBYIONIUE 3a4€Ty 110 TeMaM Kypca;

— TOJTrOTOBKAa K OTBETY Ha 3K3aMEHAI[MOHHBIE BOIIPOCHL.

[Ipy moarotoBke K 3adeTy OOy4aroUIMMCS 11€JeCO00pa3HO HCMOJIb30BaTh MaTepHalIbl
JEeKIUi, yueOHO-METOIMYECKHe KOMIUIEKChl, HOpPMAaTHBHbIE JIOKYMEHTBl, OCHOBHYIO U
JIOTIOJTHUTEBHYIO JTUTEPATYPYy.

Ha 3auer BbIHOCHTCS Marepuan B oObeMe, MPEIYCMOTPEHHOM pabodeil mporpaMMoii
y4eOHOM TUCIUIUIMHBI 32 ceMecTp. 3a4eT IPOBOAUTCS B MUCbMEHHOM / yCTHOH (opMme.

[Ipu mnpoBeneHn:n 3adeTa B MUCBMEHHOW (yCTHOW) ¢dopMe Benyliui MpenoiaBaTelb
COCTaBJISIET 3K3aMEHAI[MOHHbIE OWJIETHI, KOTOPbIE MOTYT BKJIIOYATh B ce0s: TECTOBBIE 3a/laHUS;
TEOPETUUECKHE BOMPOCHI; 3aMayd Wik curyauur. DOopMyaupoBKa TEOPETHUECKUX 3aJaHui
coBmajiaeT ¢ GOpMyJIUPOBKOM NEepeyHsl BOMPOCOB HA 3a4€T, JOBEJIEHHBIX JIO CBEICHUS CTYEHTOB.
CopneprxaHue BOMPOCOB OJHOTO OHMIIETa OTHOCHUTCS K PA3JIMYHBIM Pa3/ielaM MPOTrPaMMBI C TEM,
yTOOBI O0JIee MOJTHO OXBATUTh MaTepral Y4eOHOU TUCIIUTUINHEI.
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B ayauTopuu, rac npoBOAUTCA yCTHBIfI 3a4€CT, OOJDKHO OAHOBPCMCHHO HAXOAWUTHLCA HEC
Ooiee ACCATH CTYACHTOB HAa OJHOI'O IIPCIOaaBaTCIIA. Ha IIOATrOTOBKY OTBCTA Ha ouiet OTBOJUTCA

40 MuHYT.

[Tpu npoBeneHnU TUCHMEHHOTO 3a4eTa Ha paboTy OTBOAUTCS 10 60 MUHYT.
Pe3ynbTar yCTHOTO MIIH MMUCHMEHHOTO 3a4€Ta BRIPAKAETCS OaJlIIaMH.

Tabnuya 1. Pezynomamul 0c60eHUA YUeOHOU OUCYUNTUHDL, NOOSIEHCAUUE NPOBEPKe

PesyabTaTsl
o0y4eHust
(KOMIeTEeHIINN)

OcHOBHBIE MOKA3aTeJIN OLEHKH
pe3yJbTAaTOB 00yUYeHHUs

Bua oneno4Horo
MarepuaJia

OIIK-1.1  Cnocoben
NpUMEHATh  0a30BbIC
3HaHUS, MOJyYCHHBIC
B obmacTu
MaTeMaTHYECKUX |
(W) ecTeCTBEHHBIX

HayK

3namp

METOBI MaTeMaTU4ECKOU
00pabOTKH DKCIEPUMEHTATBHBIX
U BBIYHCIUTCIBHBIX  JIAHHBIX,
METOJT MOJIEKYJISIPHOM JTUHAMUKH
(MMI), TIPUHIIUTIBI
MOJIETUPOBAaHUSI  MPOLIECCOB B
KOHJICHCHPOBAHHBIX ~ Cpeliax C
MTOMOIIBIO CHeIHaTbHBIX
BBIYHCIUTEILHBIX CPEll, TaKuX
kak LAMMPS, GEANT4 u np.,
91O TTO3BOJIAT MIPUMCHSITh
0a30BbIC 3HAHUS, IOJIyUCHHBIE B
o0JlacTH  MaTeMaTHYEeCKUX U
(W1n) ecTecTBEHHBIX HayK

Tunosble OLIEHOYHBIE
MaTepuasl JUisl YCTHOTO
0Ipoca;
THIIOBBIE TECTOBBIE
3a/1aHus;
IIPUMEPHBIE TEMBI
JIOKJIa/a;

THUIIOBBIE  OLICHOYHBIE
MaTepHuallbl K 3a4€Ty.

Ymemo

MIPOBOJTUTH MaTeMaTHYECKYIO
00paboTKy KaK
OKCIEPUMEHTAIBHBIX  JaHHBIX,
TaK M JAaHHBIX MOJEIMPOBAHUS,
BBUSIBIISITh M aHAJIM3UPOBATh
JTaHHbIE 0 CBOHCTBax
KOH/ICHCUPOBAHHBIX cpen,
MOJTyYEeHHbIE Ha OCHOBE
MH(OPMALIMOHHBIX
BBIUMCIIUTENIBHBIX pecypcos

OTKPBITOIO JIOCTyIIa TaKHX Kak
LAMMPS, GEANT4 u nap, dro
MO3BOJIAT TIPUMEHSATh 0a30BbIC
3HAHUS, TOJNyYEeHHBIE B 00JAcCTH

OueHouHbIE MaTepuabl
T CaMOCTOSATEIILHOM
paboTsI THUIIOBEIC
TECTOBBIC 3aJaHUS

MaTeMaTUYECKUX u (nm)

€CTECTBEHHBIX HayK

Bnaoemp npumepHble TeMmbl
METOIMKOU MaTEMaTHYECKOH | noknagos

00paboTKe SKCIEePUMEHTAITBHBIX
U BBIYMCIHUTENBHBIX  JaHHBIX,
HaBBIKOM ITOHCKa HGO6XO,[[I/IMI>IX
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JaHHBIX 0 CBOMCTBAaxX
KOHJCHCHUPOBAHHBIX da3 Ha

OCHOBE BJIa/ICHUS
MH(GOPMaLIMOHHBIMU

BBIUHUCIUTEIBHBIMU  PECYpPCAMH,
4TO IIO3BOJIAT IIPUMEHSATH

0a30BbIe 3HAHMS, TMOJIYYCHHBIC B
o0lacTh  MaTeMaTH4YeCKHX U
(W1M) eCTeCTBEHHBIX HAyK

OIIK-1.2  Cnocoben
HCIIOJIb30BaTh npu
peleHUH
podeccCHoHATBHBIX
3a1a4 3HAHUS,
MOJTy9CHHBIC B
obyactu
MaTeMaTHIECKHX

1 (MJIM) €CTECTBEHHBIX

HayK

3Hatb

METObI MaTeMaTHU4ECKOU
00paboOTKH JKCIEPUMEHTATBHBIX
W BBIYHCIUTCIBHBIX  JIAHHBIX,
METOJI MOJIEKYJISIPHOM JTUHAMUKH
(MMI), TIPUHIIUTIBI
MOJIETUPOBAaHUSI  MPOLIECCOB B
KOH/ICHCUPOBAHHBIX cpelax ¢
MTOMOIIBIO CHeIHaTbHBIX
BBIYHCIUTEILHBIX CPEll, TaKuX
kak LAMMPS, GEANT4 u np.,
YTO MO3BOJIMT UCIOIB30BATh MPH
pemieHud  TPOdeCCHOHATBHBIX
3aa4  3HAHWS, IIOJIyYCHHBIC B
o0JacTu MaTeMaTHYECKHUX

1 (WJIN) €CTECTBEHHBIX HAYK

CM.BEBIIIIE

Ymerhb

MIPOBONTH MaTeMaTHYECKYIO
00paboTKy Kak
AKCIIEPUMEHTAIBHBIX JaHHBIX,
TaK W JIAHHBIX MOJICITHPOBAHUS,
BBISIBISITH M QHAIU3UPOBATH
JJaHHBIC 0 CBOMCTBAX
KOHJICHCHPOBAaHHBIX cpen,
MOJTyYCHHBIC Ha OCHOBE
MH(OPMALTMOHHBIX
BBIYHMCIIUTENIBHBIX pecypcoB
OTKPBITOTO JOCTyNa TaKUX Kak
LAMMPS, GEANT4 u nap, dro
MO3BOJIUT  HCMOJNB30BaTh  IPH
peleHnmn PoeCCHOHATBHBIX
3aa4 3HaHMS, T[IOJIyYCHHBIE B
00/1aCTH MAaTeMaTHYECKUX

Y (WJIN) €CTeCTBEHHBIX HAYK

CwMm.BBIIIIE

Biaagern

METOJINKON MaTeMaTHYeCKOH
00paboTKe SKCIEePUMEHTAITBHBIX
¥ BBIYUCIHUTENBHBIX  JAaHHBIX,
HABBIKOM TIOMCKa HEOO0XOJUMBIX

CM.BEBIIIIE
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JaHHBIX 0 CBOMCTBaxX
KOHJICHCUPOBaHHBIX a3  Ha
OCHOBE BIIQ/ICHUS
nH(OPMALIMOHHBIMU
BBIYHUCIUTEILHBIMA ~ PECYPCaMH,
YTO MO3BOJHT HCHOJIb30BaTh MPU
pereHnu npohecCHOHATBHBIX
3aa4 3HaAHMS, I[IOJIyYCHHbIE B
objacTh MaTeMaTHYECKHX u
(W) €CTeCTBEHHBIX HAyK

OIIK-1.3 Criocoben
BBIOMPATh
(dbu3HUYecKre MOJICIH U
METOJIbI PEIICHUS
3ama4
npodeCCHOHATLHON
JeSATSIIHOCTH

3HaTh

METO/IbI MaTeMaTH4eCKOn
00pabOTKH 3KCHEPUMEHTAIbHbBIX
U BBIYMCIUTENBHBIX  JITAHHBIX,
METOJ MOJICKYJIIPHON JUHAMUKHA
(MMI), TIPUHITATIBI
MOJICIIMPOBAHUS  MPOIECCOB B
KOHJICHCUPOBAHHBIX ~ Cpeliax C
MTOMOIIBIO CHeHaTbHBIX
BBIUUCIUTENBHBIX CpEll, TaKuxX
kak LAMMPS, GEANT4 u np., ,
YTO MO3BOJHUT UCIOJIB30BaTh MPH
pemieHHH  TPOQeECcCHOHATBHBIX
3ala4 3HaHMS, I[IOJIyYCHHBIE B
o0jacTh  MaTeMaTH4YeCKUX H
(MM) ecTECTBEHHBIX HAyK, YTO
MIO3BOJIUT BBIOMpATh (pU3MUECKHE
MOJIEIM M METOABl pEIIeHUs
3a1a4 npodeccrnoHanibHON
JeSITebHOCTH

CM.BEIIIIE

Ymers

MIPOBOJIUTh MaTEMATUIECKYIO
00paboTKy Kak
HKCIEPUMEHTATBHBIX JaHHBIX,
TaK M JJaHHBIX MOJICIIMPOBAHMUS,
BBISIBIIAATH M aHAIM3UPOBATH
JIaHHBIE O CBOMCTBaX
KOHJICHCUPOBAHHBIX Cpe/,
MOJTyYeHHbIE HA OCHOBE
MH(OPMALIMOHHBIX
BBIUUCIIUTENILHBIX PECYPCOB
OTKPBITOTO JIOCTYIA TAKUX KaK
LAMMPS, GEANT4 u np. , uto
MTO3BOJIUT BbIOUpaTh (pU3MUecKHe
MOJIEJIA ¥ METOJIbI PELICHUS
3a/1a4 mpoeccuoHaTbHON
JeSITeIbHOCTH

CM.BBIIIIE
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Baagern

METOIUKON MaTeMaTUUYECKOMU
00paboTKe IKCIIEPUMEHTAIBHBIX
Y BBIUMCIUTENbHBIX JAHHBIX,
HABBIKOM TTOMCKA HEOOXOAMMBIX
JAaHHBIX O CBOMCTBAX
KOH/ICHCUPOBAHHBIX (a3 Ha
OCHOBE BJIaJICHUS
MH(POPMAIMOHHBIMH
BBIYHUCIIUTENbHBIMH PECYPCAMH,
YTO MO3BOJIUT BHIOMPATH
(bu3znyecKre MOJICIH U METOIbI
pereHus 3a1a4
npodeccnoHanbHOMI
JESITeTbHOCTH, YTO MTO3BOJIHT
BBIOMpPATh (PU3UYECKHE MOJCIH U
METOBI peIICHUs 3a/1a4
npodeccnoHanbHOM
JeSTeTbHOCTH

CM.BEBIIIIE

[TKC-2.3 Cnocoben
paspabarbiBaTh U
obecrieunBaTh
yIpaBJeHHE
WH(pOPMaAITMOHHBIMHU
cucreMaMu (hU3UKU
KOHJICHCHPOBAHHBIX
cpen

3unatb

METO/IbI MaTeMaTH4eCKON
00pabOTKH 3KCHEPUMEHTAIbHbBIX
U BBIYMCIUTENBHBIX  JTAHHBIX,
METOJT MOJICKYJISIPHON JTHHAMUKH
(MM]T), MIPUHIIUIIBI
MOJICIMPOBAHUS  MPOIECCOB B
KOHJICHCUPOBAHHBIX ~ Cpellax C
MTOMOIIBIO CTeTIMATbHBIX
BBIUUCIUTENBHBIX Cpell, TaKuxX
kak LAMMPS, GEANT4 u np. ,
4TO MO3BOJIUT BBIOMpATH
¢busznvyeckne MOJEIN W METOJBI
pelieHus 3a1aq
npogecCuoHaNIbHON
NEeSTeNbHOCTH, 4YTO  TO3BOJUT
pa3pabaTeiBaTh U 00ECIIEUNBATH
yIrpaBieHne HHPOPMAIIOHHBIMH
CHUCTEMaMH buzuku
KOHJICHCHPOBAHHBIX CpeJI

CM.BBIIIIE

Ymernb

MIPOBOJIUTH MATEMATHUECKYIO
00paboTKy Kak
IKCIIEPUMEHTANBHBIX JaHHBIX,
TaK W JIAaHHBIX MOJICTTUPOBAHUSI,
BBISIBJISITH M aHATTM3UPOBAThH
NAaHHBIE O CBOMCTBAX
KOHJICHCUPOBAHHBIX CpeJl,

CMm.BBIIIIE
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MOJTY4CHHBIC HA OCHOBE
UH(OPMAIIMOHHBIX
BBIYHCIIUTEIILHBIX PECYPCOB
OTKPBITOTO JOCTYIIA TAKHX KaK
LAMMPS, GEANT4 u np, uto
HO3BOJIUT pa3pabaTkiBaTh U
o0ecrieynBaTh yrpaBieHHE
UH()OPMAIIOHHBIMH CHCTEMaMH
(U3UKH KOHJICHCUPOBAHHBIX CPEJl

Baapersn CwM.BbI1LIE
METOIUKON MaTeMaTUYECKOH
00paboTKe IKCIEPUMEHTATbHBIX
U BBIYMCIIUTEIbHBIX JAHHBIX,
HABBIKOM TTOMCKA HEOOXOAMMBIX
JIAHHBIX O CBOMCTBaX
KOH/ICHCUPOBAHHBIX (a3 Ha
OCHOBE BJIaJICHUS
UH(POPMAIIMOHHBIMH
BBIUMCIIUTEIILHBIMU PECYpPCaMHU,
YTO IMO3BOJIUT pa3pabaThIBaTh U
obecreynBaTth yrpaBieHHE
MH(POPMAIIMOHHBIMHA CUCTEMaMH
(U3MKN KOHJIEHCUPOBAHHBIX CpeJl

Takum o00pa3oM, BBIOJHEHHE THUIOBBIX 33JaHUM, MpEJICTaBICHHBIX B pasznene S
«OLeHOUHbIE MaTepuanbl JUIs TEKYHIIero W PYOEKHOTO KOHTPOJISI YCHEBAEMOCTH H
IIPOMEXYTOUYHOM aTTeCTalMu MO3BOJIUT KPUTHUYHO, OLICHUTD:

CIIOCOOHOCTh TNPOBOJUTH TEXHUUYECKYI0 BEpU(PHUKALUI0O M 00CTy)KMBaHHWE NPUOOPOB U
9KCIIEPUMEHTAIBHBIX YCTAaHOBOK;

CIIOCOOHOCTh TPOBOAMUTH (PU3UKO-TEXHHUYECKOE O0ECreYeHHe COBPEMEHHBIX METOJ/I0B
UCCIIEIOBAaHMsT MPOOJIeM TMPOXOXKAEHHUS, a TaKKe IMOBOAUTH TEOPETHUYECKUE pacuéTbl U
MOJIETTUPOBAHUE MPOIECCOB (PHU3UKU KOH/IEHCUPOBAHHBIX CPE/I.

7. Yuebno-memoouueckoe obecneuenue OucCyuniumbl
7.1. HopmamueHno-3akonooamenbHvie aKmol
1. IIpukaz MunoGpuayku Poccuiickoit @enepamum 7 asrycta 2020 1. Ne 891,
3apeructpupoBad B Muntocte P® 24 aprycra 2020 r., peructpanroHHbI Ne 59412,

7.2. OcHosnas rtumepamypa

1.ITaxomoB M.WU. KBanTOBasi Teopusi u3iydeHus. BzaumopeiicTBUe U3MyYeHUS C BEUIECTBOM
[DnexTponHbIii pecypc]: yuebHoe mocobue/ IlaxomoB U.U., XopoxopoB A.M.— DneKTpoH.
TEKCTOBbIE JaHHble.— M.: MOCKOBCKHI TOCYAapCTBEHHBIM TEXHUYECKUN YHHUBEPCUTET UMEHU
H.D. baymana, 2010.— 36 c.— Pexum pgocryma: http://www.iprbookshop.ru/31423 html.—
3BbC «IPRbooks»

2.Umepena T.M. 3amaun no paauanoHHON Qu3nke [DIEKTPOHHBIN pecypc]: yuebHoe mocodue/
UmepeBa T.M., Knumoa T.B.— DnektpoH. TekcToBble naHHbIe.— OpeHOypr: OpeHOyprekuii

19



rocynapctBeHnblii  ynuBepcuter, ObC ACB, 2017— 123 c— Pexum pocryna:
http://www.iprbookshop.ru/71273.html.— 3BC «IPRbooks»

3.ITaxomoB N.U. IIpoxoxneHne u3aydeHUs: 4epe3 IpaHully pasjieia OJHOPOIHBIX M30TPOIMHBIX
cpen [OnexTpoHHbli pecypc]: ydeOHoe mocobue/ IlaxomoB W.M., XopoxopoB A.M.—
ONEeKTPOH. TEKCTOBbIE JaHHble.— M.: MOCKOBCKUH TIOCYylapCTBEHHBIH TEXHMUYECKUMN
yHuBepcuteTr umenn  H.D.  baymana, 2006.— 42 c—  Pexum  gocTtyma:
http://www.iprbookshop.ru/31202.html.— 3BC «IPRbooks»

4 Benpunckuii P.B. KBaHTOBas Teopus paccesHus [DIEKTpOHHBIN pecypc]: ydeOHHK/
Benpunckuii P.B.— DnekTpoH. TekcToBble qanHble.— PoctoB-Ha-Jlony: FOxHbII (enepanbHblii
yauBepcuteT, 2008.— 192 c.— Pexum pocryma: http://www.iprbookshop.ru/46977.html.—
3BC «IPRbooks»

5.Kamenko A.Il. ®uszuka TBepaoro tena. dusuka snpa. SAaepHbie peakuuu [DICKTPOHHBIMA
pecypc]: MeToIMYecKue YKa3aHHsl K IMPAaKTUYECKUM 3aHATHSAM U JOMAIIHUM 3aJaHusM IO
mucuumnHaMm:  «B3aumoneiicTBue u3MydeHHs C BemiecTBoM», «Teopernyeckas ¢uznkay,
«Dusnueckue cporictBa TBepAbIx Tenmy/ Kamenko A.Il., Crpokosckuii I'.C., [llapanoB C.1.—
DOneKTpoH. TeKcToBble JaHHble.— Jluneuk: Jlumenkuid rocylapCTBEHHBIM TEXHUYECKUN
YHUBEPCHUTET, ObC ACB, 2015.— 20 c— Pexum JoCTymna:
http://www.iprbookshop.ru/55674.html.— DBC «IPRbooks»

6.JIu6encon M.H. B3aumozeiicTBue a3epHOro M3Iy4eHHUs C BEHICCTBOM (CHJIOBas ONTHKA).
Yacrts 1. Tlornomenue na3epHOro u3ydyeHus B TBEPbIX Telax [DIeKTPOHHBIN pecypc]: yuedHoe
nocobue/ Jlmbencom M.H., SxoeneB E.b., I[langeiomna ['.JI.— DIeKTpOH. TEKCTOBBIC
nannsle.—  CII6.: VYuuBepcurer WUTMO, 2015.— 130 c— Pexum pgocryma:
http://lwww.iprbookshop.ru/65819.html.— 3BC «IPRbooks»

7.1MonsikoB JI.C. MeToandeckue pPeKOMEHAAIMK MO BBIMOJIHEHUIO MPAKTUYECKUX 3aJaHUM 1O
Kypcy «BzaumopeiictBue nasepHoro usnyueHuss c BemectBom» (Yacts 1. Ilormomenue
U3IYy4YeHUss B TBepIbIX Tenax) [DnektpoHHbl pecypc]/ IomskoB [1.C., Hlanneibuna I'.J0.,
Sxosnes E.b.— Dnekrpon. TekcroBbie nanubie.— CI10.: Yausepcurer UTMO, 2016.— 84 ¢.—
Pexxum noctyna: http:// www.iprbookshop.ru/67265.html.— 3bC «IPRbooks»

8.Enmamenko O.Jl. 3ammTa OT MOHM3UPYIOIIUX HM3Ty4YeHUU [DIEKTPOHHBIA pecypc|: ydeOHoe
nocooue/ Enamenxko O.Jl., Sctpebunckuii P.H., Yepkammna H.M.— DnekTpoH. TEKCTOBbIE
naHHble.— benropoa: benropoacknii rocyaapCTBEHHBIM TEXHOJIOIMYECKUN YHHUBEPCHUTET WM.
B.T. [lyxoBa, SbC ACB, 2015— 83 c— Pexxum JIOCTYyIa:
http://www.iprbookshop.ru/70250.html.— 3BC «IPRbooks»

9.ITaBnenko B.M. VICTOYHMKH HMOHU3UPYIOLMUX U3Ty4eHUH [DIEKTpPOHHBINA pecypc|: yueOHOe

nocobue/ IlaBnenko B.M., Egamenxko O.Jl., Yepkamwmna H.M.— DnekTpoH. TeKCTOBBIE
nanHele.— benropoxa: benaroponckuii rocynapcTBeHHBIH TEXHOJIOTHYECKUNH YHUBEPCUTET HM.
B.T. [IIyxoBa, 9BC ACB, 2015.— 242 C— Pexum JOCTYyTIA:

http://www.iprbookshop.ru/70251.html.— 3BC «IPRbooks»

10.JIu6encon M.H. B3aumopeiicTBre j1a3epHOTO M3IYYEHHUSI C BEIIECTBOM (CHJIOBasi ONTHKA).
Yacrts 1. Tlornomenue na3epHOro U3ydeHUs B TBEPbIX Telax [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ Jlmbencon M.H., Sxosne E.b., Illangsiouna I'.JI.— DNEKTPOH. TEKCTOBBIC
nanaele.—  CII6.: VYuuBepcurer WUTMO, 2015.— 130 c— Pexum pgocryma:
http://www.iprbookshop.ru/65819.html.— 3BC «IPRbooks»

11.JIubencon M.H. B3aumoneiicTBue J1a3epHOr0 M3ITY4EHHUS C BELIECTBOM (CHJIOBAsl ONTHKA).
Yacte II. JlazepHblii HarpeB W pa3pylieHHE MaTepuajoB [DIIEKTPOHHBIM pecypc]: ydeOHOe
nocodue/ Jlubencon M.H., Sxosne E.b., Ianapibuna I'.J.— DIEKTpoOH. TEKCTOBbIE
nanaaele.—  CII6.: VYmuBepcurer WTMO, 2014.— 181 <c— Pexum jgocryma:
http://lwww.iprbookshop.ru/65820.html.— 3BC «IPRbooks»

12.Tapacenko FO.H. HMonuzanumoHHble  METOIbl  JO3UMETPUU  BBICOKOMHTEHCHUBHOIO
MOHHU3UPYIOUIETO u3nydeHus [ DnekTpoHHbIi pecypc]/ Tapacenko FO.H.— DnekTpoH. TeKCTOBbIE
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JaHHbIe.— M.: Texnocdepa, 2013.— 264 c— Pexum J0CTyma:
http://www.iprbookshop.ru/26895.html.— 3BC «IPRbooks»

13.babenko C.I1. PagmoaktuBHOCTH simep. B3ammopeiicTBue o- W B-U3MydeHUH C BEIIECTBOM
[DeKTpoHHBIN pecypc]: METOAMYECKUEe YKa3aHUs K BBIMOJTHEHHUIO jabopatopHoil padoTel -3
no Kypcy obmeit ¢usuku/ babenko C.I1., AnneB .H.— DnekTpoH. TeKcToBbIE TaHHBIE.— M.:
MockoBCKUI roCyIapCTBEHHBIN TeXHUYEeCKU yHuBepcuTeT umenn H.D. baymana, 2010.— 16
¢.— Pexxum pocryma: http://www.iprbookshop.ru/31205.html.— 3BC «IPRbooks»
14.Kongparenko C.I'. HeonpeneneHHOCTh U3MEPEHUNM XapaKTEPUCTUK HOHU3HPYIOIINX
U3IydeHud [DaeKTpoHHBIH pecypc]: ydebHoe mocobme/ Konaparenko C.I'.— DIieKTpoH.
TEKCTOBBIC JaHHBIC.— M.: AKaJieMusl CTaHIapTU3AIMK, METPoJIoTHH U ceptudukanuu, 2009.—
18 c.— Pexwum noctyna: http://www.iprbookshop.ru/44351.html.— 3BC «IPRbooks»
15.Konnparenko C.I'. MeTposiorust HSUTPOHHOTO M3Iy4YeHUs [DJICKTPOHHBIN pecypc]: yueOHoe
nocoone/ Konaparenko C.I'— DIeKTpoH. TEKCTOBbIC JaHHBIe.— M.: Akaxemus
CTaHIapTH3alu, MeTpoiorun u cepruduxamuu, 2014.— 37 c.— Pexum pocryma:
http://lwww.iprbookshop.ru/44349.html.— 3BC «IPRbooks»

17.Konnparenko C.I'. ®dusmveckue OCHOBBI H3MEPEHUN XapaKTEPUCTUK HOHU3ZHPYIOIIUX
U3My4YeHui [DneKkTpoHHBIH pecypc]: koHcmekt neknuit/ Konapatenko C.I'.— DnexTpoH.
TEKCTOBBIC JaHHBbIC.— M.: AKaJieMHsl CTaHIapTU3AIMK, METPOJIOTHH U cepTtudukanuu, 2011.—
41 c.— Pexum nocryna: http://www.iprbookshop.ru/44310.html.— DBC «IPRbooks»
18.Enamenko O.J[. 3ammTa OT MOHM3HPYIOIIUX H3IYYeHHH [DIEKTPOHHBIN pecypc]: yueOHoe
nocodue/ Enmamenko O.J., Sctpebunckuii P.H., Yepkammua H.WM.— DnekTpoH. TEKCTOBBIC
nannsle.— benropon: benropoackuii rocygapcTBEHHBINM TEXHOJOTHYECKHM YHHBEPCUTET WM.
B.I. [lyxoBa, 9bC ACB, 2015.— 83 c— Pexum JOCTyTIA:
http://www.iprbookshop.ru/70250.html.— 3BC «IPRbooks»

7.3. [ononnumenvnas numepamypa

l.Jlanpay JILJ., Jupumn E.M., Teopermueckas ¢usuka T.3. KpaHTOBas MexaHuka
(wepensituBucTckas teopus), "duzmatiutr”, 2011

2. Myxun K.H. DxcniepumenTtanbHas siepHas gusuka. B 3-x 1. T. 1. ®usuka aToMHOro spa.
"Jlansn", 2009

3. Myxun K.H. DxcnepumenranbHas saepHas ¢pusuka. B 3-x 11. T. 3. ®u3uka sneMeHTapHbIX
yactuil. "Jlans", 2009

4. Ilunentok IO.M. ®yHnaMmeHTalbHble M TNPHUKIAJHBIE MCCIEJOBAHUS HAa MHUKPOTPOHE.
"@usmatiut", 2009

5. Kanuronos .M. Beznenue B pusuky sapa u yactuil: yaeouuk. PUIMATIIUT, 2010 r.

6. EmempsnoB B.M., Tumomenko C.JI., CtpuxanoB M.H. BBemenme B pensiTHBHCTCKYIO
anepuyto puzuxky. DUSMATIIUT, 2011 r.

7. Tyry3 ®@.K., XoxonoB M.X., "IIpouiecchl paccesiHus 3apsHKEHHBIX YacTHIL B TBEPAbIX Tenax",
Hay4HO-METOANYEecKoe u3aanue, 32 crp., Maiikom, 2001 r.

8. Crapony6ries B.K., Pomanos P.U. TIpoxoxaeHne gacTull uepes3 BeniecTBo, Tamkent, 1962.
9. bop H. IIpoxoxxaeHne aTOMHBIX YacTUIl uepe3 BeuiectBo. MockBa, lHOCcTpaHHas

nureparypa, 1950.

10. JTungxapn V. BiusiHie KpUCTAIMYECKOH PEUTETKY HA ABIKEHHE OBICTPBIX 3apsKEHHBIX
yactuu. YOH, 1.99, ¢.210, 1969.

11. Kymaxos M.A., KomapoB @.®. DHepreTruueckue noTepu 1 Npoderu HOHOB B TBEPABIX
Tenax, M., Munck, BI'Y, 1979.

12. M.X. XoxonoB. W30panHble Bompochl (Qu3nueckoi kuHeTHKU. Hampumk, 1999.
PexomengoBano YMO B kadecTBe yueOHOTO TOCOOUSI.
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13. Kanamrnukos H.I1., Pemuzosuu B.C., Pa3anoB M.U. CtonkHOBEHUST OBICTPBIX 3apsKEHHBIX
yacTull B TBEPABIX Tenax. M., "Atomuzaat”, 1980.

14. Poccu b. Yactuue! 6onbimmx suepruii. Mocksa, ['ocrexusaar, 1955.

15. Tep-Muxkaensa M.JI. Brnusaue cpeapl Ha 3JEKTPOMarHUTHBIE IPOIECCHl MPH BBICOKHX
sHeprusix. Epesan, 1969.

16. Konpuyxkua A.M., Yualikua B.B. BBenenune B Teopuio NMpOXOKJICHHE YaCTHI[ Yepes3
BemecTBo. MockBa, ' “Atomusaat”, 1978 r.

17. Axuezep A.U., lllynpra H.®. DnexTponHaMuKa BEICOKUX SHEPIruil B BemecTBe. MOCKBa,
“"Hayxka", 1993.

18. XokonoB M.X. M36panubie Borpockl ¢uzndeckoi kuHetukn (KuHernueckue ypaBHEHUS).
Hanpuuk, w3n. KBI'Y, 2008 1., 87 c. PexomenmoBano YMC mno ¢usuke YMO 1o
KJIACCMYECKOMY YHUBEPCHUTETCKOMY OOpa30BaHHUIO B KadyecTBe Yy4eOHOro mocoOus Juisd
CTYJCHTOB BBICIIUX Y4COHBIX 3aBEICHUIN

19. Kynpsios FO.b. Pagnannonnas 6uodusnuka (MOHU3UPYIOLIUE U3ITYYCHUS): YUCOHHUK.
OU3MATIINUT, 2004

20. Jlangay JI.A., Jludpmun E.M. Teopetnueckas pusuka. T.8 DnekTpoanHaMuKa CIIOUTHBIX
cpen. "duzmaraut", 2005.

7.4. Ilepuoouueckue uzoanus (2azema, 6eCmMHUK, OIOJLIEMeNb, JHCYPHAT)
OTnenbHBIE CTaThU 1O JAHHOW JUCIMILIMHE OINMYOJMKOBAaHBI B Pa3MYHBIX (DU3HUECKHX
KypHasax.

7.5. Unmepnuem-pecypcoi
[Ipy wu3ydyeHHH JUCHUIUIMHBI CTYJEHTaM TMOJIE3HO II0Jb30BaThCS CIEAYIOIIUMHA

HNHurepHer — pecypcamu:

1. http://elibrary.ru
www.studentlibrary.ru
http://www.mathnet.ru
http://www.iprbookshop.ru
www.ufn.ru
http://lib.Kbsu.ru
http://www.scopus.com
http://www.isiknowledge.com/
061/1/;1/16 qu)OpMaL{uOHHble, Cnpaeoy4Hble U NOUCKOBbLE.!

N~ WDN

1. CnpaBounas mpaBoBast cuctema «I'apant». URL: http://www.garant.ru.

CrnpaBounas npasoBas cuctema «Koncynprantllmtoc». URL: http://www.
consultant.ru
IlepeyeHb aKTyaJbHbIX 3JIEKTPOHHBIX HHGOPMALIMOHHBIX 0a3
JAHHBIX,
K KOTOpPBIM oOecneyeH aoctyn nojb3osareasm KbBI'Y (2023-2024 yu.r.)

Ne Haumeno- KparTkas xapakrepucTuka Anpec HaumeHoBaHme Ycaosus
n/ BaHHeE caiita OpraHu3anum- A0CTyIA
3JIEKTPOHHO- BJIAJIeJIBLA;
ro pecypca PEKBH3MTHI JOTOBOpPa
Hayunas Onektp. 6ubimoreka Hayunbix | http://elib 000 «H2b» [Monuebr1it
3JIeKTpOHHas | myOnukauuii - okono 4000 rary.ru JInueH3noHHoOE JOCTYII
omoaHoTeKka | WHOCTpaHHBIX U 3900 cornamenue Ne14830 ot
(H9B OTEUYECTBCHHBIX HAYYHBIX 01.08.2014r.
PODN) JKypHAIIOB, pedepaTh Beccpounoe
myonmkarnuii 20 ThIC.
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http://elibrary.ru/
http://www.studentlibrary.ru/
http://www.mathnet.ru/
http://www.iprbookshop.ru/
http://www.ufn.ru/
http://lib.kbsu.ru/
http://www.scopus.com/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://elibrary.ru/
http://elibrary.ru/

JKYPHAJIOB, a TAK)KE OIMCAHMS
1,5 MiH. 3apyOeKHBIX U
POCCHICKUX IHCCEpTaLui;
2800 pocc. *KypHaAJIOB Ha
0e3B03MEe3/1HOI OCHOBE

IBC 13800 m3manuii o BceM http://ww 000 «KoHcynbTaHT ITonubri

«KoHcyabTan | obnacTsaMm 3HaHUH, w.studme CTyACHTa» IOCTyN

T CTyJAeHTa» | BKitodaet 6onee uem 12000 dlib.ru (r. Mocksa) (peructparr
Y4COHUKOB U yUSOHBIX http://ww | Jlorosop Ne750KC/07- | wus no IP-
noco6uit st BO u CITO, 864 | w.medcol 2022 azpecam
HaWMCHOBAHHI JKyPHAJIOB U legelib.ru Ot 26.09.2022 . KBI'Y)
917 moHOTpadwuii. AKTHBEH 70

30.09.2023r.
«aekrpon- | Komrekius «Memguuuna (BO) | http://ww | OOO «Ilonutexpecype» |  I[omHbiit
Hasi I'S0TAP-Menua. Books in w.studme (r. Mockga) JOCTYII
oubauorexa | English (kauru na dlib.ru Horosop Ne849KC/03- | (perucrpail

TEeXHHYECKOro | aHTIIUHCKOM SI3BIKE)» 2023 us o 1P-

By3a» (AbC ot 11.04.2023 1. agpecam

«KoncyJnb- AKTHBEH 10 KBbI'Y)
TaHT 19.04.2024r.

CTYJAEHTA)

IBC «Jlaub» | DIEKTPOHHBIEC BEPCUU KHUT https://e.] | OO0 «3BC JIAHb» (r. [MonHbIiA
BE/IYIIHMX U31aTCIbCTB anbook.co Cankr-IletepOypr) JOCTYII
y4eOHOW U Hay4HOM m/ Jorosop Ne41EII/223 | (peructparg
JTUTEPaTypHI (B TOM YUCIIS ot 14.02.2023 r. us o IP-
YHHUBEPCUTETCKUX AXTHUBEH 10 azpecam
M31aTeNLCTB), TAK U 15.02.2024r. KbI'Y)
3IIEKTPOHHBIC BEPCUH
MEPUOTUUECKUX U3IaHUM 1O
pa3auuHbBIM 00J1aCTSIM 3HAHUM.

Haumonansn | OO0beAMHEHHBIH IEKTPOHHBINA | https://rus OI'BY «Poccuiickas Hocrym ¢

asi 3JIeKTPOH- | KaTajor GOHI0B POCCHHUCKHX neb.ru/ roCyIapCTBEHHAS JNIEKTPOHH

Hast OMOIMOTEK, CoAepKaIIUT OMOIHOTEKAY oro
ouéamorexka | 4 331 542 35eKTPOHHBIX Horosop YUTAJILHOT
PI'b JIOKYMEHTOB Nel01/HDB/1666-11 ot 0 3aja
00pa30BaTeILHOI0 U HAYYHOTO 10.09.2020r. OubIMOTEK
XapakTepa I0 pa3IndyHbIM beccpounsblii u KbI'Y
OTpacisiM 3HAHHUI
IBC 107831 nyOnukanmid, B T.4.: http://iprb 000 «Aii ITu Op ITonubIin

«IPSMART» | 19071 — yueOHBIX U3aHHIA, ookshop.r Menua» JIOCTYTI
6746 — HayuHbIX u3ganuii, 700 u/ (r. Mocksa) (peructpan
KOJUTeKITHH, 343 xypHaia Horosop Ne75/EII-223 | wus mo IP-
BAK, 2085 aynuonsnanuii. ot 23.03.2023 r. aapecam

AKTHBEH 10 KBI'Y)
02.04.2024r.
3BC TemaTnueckast KOJUICKIIUS http://iprb 000 «Aii ITu Dp [TonHbIi
«IPSMART» | «Pycckuil s13bIK Kak ookshop.r Menua» JIOCTYTI
(QOP PKH) | uHOCTpaHHBII» u/ (r. Mocksa) (peructparr
U3 narenbCcKue KOJUIEKITUM: http://ww Horosop Nel42/EII- ns o [P-
«3naroycty; «Pycckuii A3bIK. W.ros- 223 agpecaMm
Kypcen»y; «PycCcKuii 361K edu.ru/ or 18.05.2023 1. KBI'Y)

(Kypcst YMK «Pycckuii 1361k
CETOHS - 6 KHHT)

CPOK IPEeI0CTaBICHUS
JIVIICH3UH:
¢ 01.06.2023 no



http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
https://rusneb.ru/
https://rusneb.ru/
http://iprbookshop.ru/
http://iprbookshop.ru/
http://iprbookshop.ru/
http://iprbookshop.ru/
http://iprbookshop.ru/
http://iprbookshop.ru/
http://www.ros-edu.ru/
http://www.ros-edu.ru/
http://www.ros-edu.ru/

01.06.2024
8. 9BC DJIeKTPOHHEBIE BEPCHU https://ura | OO0 «3DnekTpoHHOE IMomHbrIit
«IOpaiiT» yueOHOI 1 HayYHOH it.ru/ usnarenscTBo FOPAYITY JOCTYI
aas CITO JIUTEPATYPBI U31ATENBCTB (r. Mocksa) (peructpart
«Opaitt» g CIIO n Jorosop Ne305/EIl- ns 1o IP-
AJIEKTPOHHBIE BEPCUU 223 aapecam
MIePUOTNIECKUX U3TaHUH 110 Ot 27.10.2022 1. KbI'Y)
pPa3ITUIHBIM 00JIACTSIM 3HAHHM. AxTusen 10 31.10.2023
9. IBC OnexrponHbie Bepcuu 8000 https://ura | OOO «32aeKTpoHHOE [MonHbrit
«fOpaiiT» HaNMEHOBAaHHUH y4eOHOU U it.ru/ usnarenscTBo FOPAVITY JOCTYII
st BO Hay4HOH JINTEpaTyphl (r. Mocksa) (peructpart
uznarenscTB «fOpaitty ans Jorosop Ned4/EIT-223 us o IP-
BO u snextpoHHBIC BEepCHI Ot 16.02.2023 1. anpecam
MEPUOIUYECKUX U3JAHUH TIO AxtuseH ¢ 01.03.2023 KBbI'Y)
pa3auuHbBIM 00J1aCTSIM 3HAHUM. T.
1o 29.02.2024 r.
10.| Polpred.com. | O630p CMU Poccuu u http://polp 00O «Iloampen Joctyn o
HoBoctu. 3apy0exbs. [TomHble TekcThl + | red.com CIIPaBOYHHUKI IP-anpecam
0630p CMMU. | ananutuka u3 600 uzganuit mo BesBo3mesano (6e3 KbI'Y
Poccusi n 53 orpaciasm ouIHaIHLHOTO
3apy0exbe JIOTOBOPA)
11.| TIIpe3ugent- | bonee 500 000 >eKTPOHHBIX http://ww OI'BY ABTOpH30B
cKast JOKYMEHTOB 10 UCTOPUU w.prlib.ru «IIpe3unentckas AHHBIA
oudamorexa | OtedecTBa, POCCUICKON onbnnorexka nMm. b.H. JIOCTYTI U3
um. b.H. roCyIapCTBEHHOCTH, Ensninaay (r. CaHkT- OuOINOTEK
Eabuuna PYCCKOMY SI3BIKY U IIPaBY [MeTepOypr) u (ayn.
Coryamenue ot Nell5, 214)
15.11.2016r.
beccpounsbiii

7.6. Memoouueckue ykasanmus HO NPOBEOEHUIO PA3IUYHBIX YUEeOHbIX 3aAHAMUL, K
KYpCO80OMY NpOEeKMUpOBanUIo U OpyeUM 8UOAM CAMOCMOAMENbHOU padombl

VYueOHas pa60Ta 10 JUCUMIIJIMHE COCTOMT U3 KOHTaKTHOH pa6OTBI

CooTHOIIEHHE

(texnum,

IMPAKTUYCCKHUC SaHSITI/ISI) u CaMOCTOSITEIILHOU pa6OTI)I. JICKITMOHHBbIX,
CEMHHApPCKUX, J1A0OpATOPHBIX W MPAKTHUYECKUX 3aHITUA K OOIIeMy KOJMYECTBY YacoB
cootBeTcTByeT yueOHOMYy Muany Hampasnenuss 03.03.02 — ®usuka, npoduns «Duszuka
KOHJICHCHPOBAHHOT'O COCTOSTHUS BEIIECTBAY.

21.]'[5{ MMOATOTOBKHN K CEMHUHAPCKUM 3aHATHUAM HCO6XO)II/IMO pPaccMOTPETh KOHTPOJBHBIC
BONPOCHI, TMPU HEOOXOJUMOCTH OOpaTUThCS K PEKOMEHAYeMOW JuTepaTrype, 3amucarh
HCIIOHATHBIC MOMCEHTEI B BOITpOCax JJIA YACHCHUA UX HAa NPCACTOAIICM 3aHATHUH.

Memoouueckue pekomenoayuu no uzy4eHur0 OUCYUNIUHDBL 0715 00YHaAIOUUXCA

[Tpuctynas Kk U3y4eHUIO NUCUUIUIMHBI, oOydaromemMycs HeOOXOAMMO O3HAKOMHUTBCS C
TEMaTHYEeCKUM TUJTAHOM 3aHSATHUH, CIHCKOM pPEKOMEHJOBAaHHOW Y4eOHOW JHTepaTyphl.
HGO6XO,HI/IMO YACHUTHb TOCJICAOBATCIBbHOCTh  BBIIIOJITHCHUA HWHAWBUAYAJIIBHBIX y‘-Ie6HBIX
3aJlaHui, 3aHECTH B CBOIO pPabodyl0 TEeTpagb TeMbl U CpPOKHM MPOBEJCHHS CEMHHAPOB,
HamucaHus y4yeOHbIX M TBOpYECKHX paboT. [Ipu u3yuyeHuu AUCHMILIUHBI CTYAEHTHI: U3y4aroT
PEKOMEHIOBaHHYIO YUeOHYIO M HAyYHYIO JIMTEPATYpPy; MUIIYT KOHTPOJIbHBIE paOOThI, TOTOBST
JOoMalIHee 3aJaHuc 1 COO6HI€HI/I$[ K OPaKTUYCCKHUM 3aHATHAM; BBIIIOJIHAOT CAMOCTOATCIIBHYIO
paboTy, y4acTBYIOT NpU MPOBEACHUU MPAKTUUYECKUX 3a/aHUi. YPOBEHb U TNTyOMHA YCBOCHHS
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JTUCIUIUIMHBL 3aBUCSIT OT AKTUBHOW M CHUCTEMATHUYECKON pabOThl Ha JIEKIUSAX, WU3YYCHUS
PEKOMEHI0BaHHOM JIMTEPATYPHI, BBIIIOJHEHUSI KOHTPOJIbHBIX TUCbMEHHBIX 3aJJaHUI

Kypc u3yudaercs Ha JIEKIHUAX, CEMUHApaX, MPU CaMOCTOATEIbHOW U MHAUBUAYATbHOMN
pabore crynentoB. CTyA€HT AJii MOJHOTO OCBOEHHUS MaTepualia He JOJKEH IPOIyCKaTh
3aHATHS W aKTUBHO YYacTBOBaTh B y4eOHOM Tporecce. JIeKmu BKIIOYAIOT BCE TEMBI B
COOTBETCTBUM C IPOrpaMMON MOJArOTOBKM IO JAHHOW aucuuIiuivHe. Jlisi MakcHMallbHOU
3¢ (HEKTHBHOCTH HM3Y4YCHHS HEOOXOIUMO TIOCTOSIHHO BECTH KOHCIEKT JIeKIUW, 3HaTh
PEKOMEHIYEMYIO MPENOIaBATENEM JIUTEPATYPY, MO3BOJISIIOLUIYIO TONOJHUTh 3HAHUS M JIydlle
MOATOTOBUTHCS K CEMHUHAPCKUM 3aHSITHSIM.

B coorBercTBUM ¢ yueOHBIM IJJAHOM Ha KXY TEMY BBIIEJICHO HE00XO0IUMOoe
KOJINYECTBO YaCOB CEMHHAPCKUX 3aHITUH, KOTOPBIE IPOBOASTCSA B COOTBETCTBUU C BONPOCAMH,
PEKOMEHJIOBaHHBIMU K HM3YYE€HHUIO IO TeMaM JUCUMIUIMHBL. CTYAEHTBl JOJDKHBI PEryJsipHO
TOTOBUTHCS K CEMHHAPCKUM 3aHATUSIM U Y4acTBOBaTh B OOCYXJIeHHM BOMpocoB. [lpu
MOATOTOBKE K  3aHATUSAM  CIEAYEeT PYKOBOACTBOBATbCA  KOHCIEKTOM  JIEKUMA U
PEKOMEHIOBAaHHOW JiuTeparypoil. Temarnueckuid miiaH JUCIUIUIMHBI, Y4eOHO-METOIHYECKUE
MaTepuasgbl, a TakKe CIUCOK PEKOMEHJOBAaHHOW JHMTEepaTyphl MPUBEACHBI B pabodyeit
MpOrpamMme.

Memoouueckue pekomenoauuu npu pabome Ha0 KOHCHEKMOM 80 6PeMA NPOBEOECHUS
neKyuu

Bo BpeMmst NeKIMOHHBIX 3aHITUA HEOOXOJUMO KOHCIEKTHUPOBATh y4eOHBIH MaTepuall.
JUis 3TOro MCHOJB3YIOTCS OOIIME M YTBEpAMBIIMECS B MPAKTHKE MpaBUia, U MPUEMBI
KOHCIEKTUPOBAHUS JIEKLUH:

KoHcnektupoBanue JeKUUid BeleTCs B CHELUUAIbHO OTBEACHHOW JUJISi ATOrO TETPAJIH,
KOKIBIH JIMCT KOTOPOWM JOJDKEH HMMETh IIOJIA, Ha KOTOPBIX JENAlOTCA TIOMETKH H3
PEKOMEH/I0BAaHHOM JIUTEpaTyphl, JOMONHSIONIME MaTepuaa MPOCIYIIaHHOM JIEKIIMH, a TaKxke
MOTYEPKUBAIOIINE 0COOYIO BaXKHOCTh T€X WM MHBIX TEOPETUYECKHUX MOJT0KEHUH.

[lenecooOpa3Ho 3amuchbIBaTh TEMY M IUJIaH JIEKIHMH, PEKOMEHIYEMYIO JIMTEpaTypy K
TeMe. 3alliCU Pa3eioB JEKIUU JODKHBI UMETh 3arojOBKH, MOJA3aroj0OBKH, KPaCHBIE CTPOKH.
Jlis BBIENEHUS Pa3/ieNioB, BBIBOJOB, ONpEAENIEHUMN, OCHOBHBIX M€ MOXHO MCIIOJIb30BaTh
L[BETHBIE KapaHJalu U (JIoMacTepsbl.

HasBannble B JIEKIIMM CCBUIKM Ha NEPBOMCTOYHUKU HA/0 MOMETUTH Ha MOJSAX, YTOObI
IIPU CaMOCTOSITENIbHON paboTe HalTW M BOUCATh UX. B KOHCIEKTE JOCIOBHO 3alMCBIBAIOTCS
onpeseNeHusl MOHATHI, KaTeropuu M 3akoHbl. OcCTalbHOE JOJKHO OBITh 3allMCaHO CBOMMM
CIIOBaMH.

Kaxnomy cryneHTy Heo0XoauMo BbIpa0OTaTh W HCHOJIB30BATh  JIONMYCTUMBIE
COKpalleHHs] HauboJiee paclpoCTPAHEHHBIX TEPMUHOB U MOHSATHUH.

Memoouueckue pekomenoayuu no n0020MOBKe K CEMUHAPCKUM 3AHAMUAM

CeMuHapbl — cocTaBHas 4yacTb y4eOHOTO Ipolecca, rpymnmnoBas ¢opMa 3aHITHH NPHU
aKTUBHOM y4acTUU CTyAeHTOB. CeMuHaphl ClIOCOOCTBYIOT YIITYyOJIEHHOMY M3YUEHHUI0 Hanboee
CJIOXKHBIX MPOOJIEM HAYKU U CITy’KaT OCHOBHOHM (POpMOI TTOIBEICHHSI UTOTOB CAMOCTOSITEIIBHOU
paboTbl cTyneHTOB. Llenbio ceMHHApCKUX 3aHATHI SBISETCS YIayOlleHHe W 3aKperieHue
TEOPETUYECKUX 3HAHWM, IMIOJYYEHHBIX CTyJE€HTaMH Ha JIEKIMAX W B IpoIecce
CaMOCTOSITENIFHOTO M3y4eHUs y4eOHOro MaTepHala, a, CleJoBaTeNbHO, (POpMUPOBAHHUE Y HUX
OTpe/ieIEHHBIX YMEHUHN 1 HaBBIKOB.

B xozne mpakTtuueckux paboT CTYAEHTHl BOCIPUHHMMAIOT U OCMBICIUBAIOT HOBBIN
y4eOHBIN Matepuall. [IpakTudeckue 3aHATHS HOCAT CHCTEMATHYECKHH XapaKTep, peryssipHO
Clenys 3a KaXKI0M JICKIUEH WU ABYMSI-TPEMsI JICKLUSMH.

25



B xone mMOArOTOBKM K CEMHUHAPCKOMY 3aHATHIO HEOOXOJMMO MPOYUTATh KOHCIEKT
JIEKLINU, U3YYUThb OCHOBHYIO JIMTEpPATypy, O3HAKOMMUTBCS C JOIOJHUTENBHON JIMTEPATYPOH,
BBIIIOJIHUTHh BBIJAHHBIC IIPENOJABATeNIeM IpakTHU4eckue 3agaHud. Ilpm 3TOM  ydects
pEeKOMEeHAaluu Tpenojasareiass U TpeboBaHus mnporpammsl. JlopaGaTbiBaTh CBOM KOHCIEKT
JIEKIIUH, JIe1asi B HEM COOTBETCTBYIOLIUE 3AIIUCH U3 JINTEPATYPHI.

JKenarenpHO 1P MOATOTOBKE K IIPAKTHYECKUM 3aHATUSAM 10  JUCLMILIMHE
OJTHOBPEMEHHO HCII0JIb30BaTh HECKOJIBKO HCTOYHHUKOB, PACKPHIBAIOLINX 3alaHHBIE BOIIPOCHI.

Ha cemunapax cTyaeHTBl ydaTcsi TpaMOTHO H3Jaratb mpoOjeMbl, CBOOOIHO
BBICKa3blBaTh CBOM MBICIM M CYXJEHHs, pPacCMAaTpUBAIOT CHUTYyalluH, CHOCOOCTBYIOLIHE
pa3BUTHIO MPOPECCHOHATBLHON KOMIEeTeHTHOCTH. CleayeT UMEeTh B BHJY, YTO HMOJTOTOBKA K
CEeMUHApy 3aBUCUT OT (OpPMBI, MeCTa IPOBEJCHHUS CEMMHApa, KOHKPETHBIX 3aJaHUU U
MIOPYYECHUH.

Memoouueckue pekomeHoOauUU NO OP2AHUZAYUU CAMOCHOAMENbHOU PAdOmbl

CamocrosTrenbHas paboTa sBISETCS OJHUM W3 BHJOB Yy4YeOHOW JesTelnbHOCTH
o0yJaromuxcs, CHOCOOCTBYET  PAa3BUTHIO  CAMOCTOSITEIIBHOCTH, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH, TBOPYECKOTO MOJAXOAAa K  pelleHHto mpolieM  ydeOHOro H
podeccnoOHAIEHOTO YPOBHSI.

CamocrosrenbHas paboTa CTyIEeHTOB HaIlpaBJIeHA HA MPUOOPETEHHUE CTYJEHTOM HOBBIX
JUISL HETO 3HAHUU U yMEHUI 0€3 HeTOCPeICTBEHHOTO y4acTus IIPEeIoIaBaTemNei.

CamocrosTenpHas paboTa MIPOBOAUTCS C LIETIbIO:
- CUCTEMAaTU3aLUHU 1 3aKPETJICHNUs IOJyYEHHBIX TEOPETUUECKUX 3HAHUHN U
PAaKTUYECKUX YMEHUH 00ydaromuxcs;

- yri1yOJIeHHsl ¥ PacIIMPEeHUs TEOPETUUECKUX 3HAHUM;

- (hpopmMHpoBaHUS YMEHUH HCIOIb30BaTh CIIEHUATBHYIO JIUTEPATYPY;

- Pa3BUTHUS [TO3HABATENILHBIX CIIOCOOHOCTEW M aKTMBHOCTH OOYYalOIIMXCS: TBOPUECKOM

WHUIMATUBBI, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH;
- popMHUpOBaHUS CAMOCTOSITEILHOCTH MBIIIJIEHHSI, CHOCOOHOCTEN K cCaMOpa3BUTHIO,
CaMOCOBEPILEHCTBOBAHUIO U CaMOpEaIU3alluH;

- Pa3BUTHUS UCCIIEIOBATENbCKUX YMEHUH.

CamocTrosTenbHass paboTa NPUBOAMT CTyJEHTa K IIOJYYEHHIO HOBOTO 3HaHMS,
YIOPAJOYEHUI0O M YIMIYOJICHHWI0O  HMMEIOLIMXCS  3HaHUM, (QOpPMHMPOBAHUIO y  HEro
npodeccnoHalbHBIX HAaBBIKOB U yMeHMH. CamocTosITeNbHas paboTa BBINOIHAET Pl QYHKIIMA:

—  Pa3BUBAIOILYIO;

—  uH(}OpMaAIMOHHO-00yYaroIYIo;

—  CaMOOPraHU3YIOIIYIO;

—  OpPHUEHTHUPYIOIIYIO U CTUMYJIMPYIOILYIO;

—  BOCIMTHIBAIOLIYIO;

—  HCCIEJO0BATENBCKYIO.

B pamkax Kypca BBIOJIHSAIOTCS CJEAYIOIINE BUJIbI CAMOCTOATEIbHONU paboThlI:

1. KoncnektupoBaHue NEPBOMCTOYHUKOB U APYroi y4eOHOU JIUTEpaTypHl;

2. Ilpopabotka yueOHOro wMmarepuana (MO KOHCHEKTaM, Y4YeOHOW M HaydyHOU
IuTeparype);

3. BrmonHeHne pa3HOYpOBHEBBIX 3a/1a4 U 33/1aHUH;

4. Paborta c TecTaMH U BOIIPOCAMU JIJIsl CAMOIIPOBEPKH;

5. BeIinonHeHue UTOrOBOM KOHTPOJIBHOM PabOTHI.

CryneHTaM peKOMeHyeTcs ¢ CaMOro Hadajla OCBOEHUs Kypca paboTaTh ¢ JIUTEpaTypon
U TpeJUlaraéMbIMHM 33JaHUSMU B (pOpME MOJATOTOBKHM K OYEPETHOMY ayJUTOPHOMY 3aHATHIO.
IIpu 3TOM akTyanu3upyroTcs MMEIOLIMECs 3HaHMA, a Takke co3jaeTcs 0as3a A yCBOEHHS
HOBOI'0 Marepuaa.
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Heo06xoauMo OTMETHTH, YTO HEKOTOpBIC 3aJaHUs JJISi CAMOCTOSATENBHOW pabOTHI IO
KypCy UMEIOT ompeesieHHyto cnennduky. IIpu ocBoeHnn Kypca cTyIeHT MOXKET MOJIb30BAThCS
O6uONMMOTEKON By3a, KOTOpas B HOJHOM Mepe oOecriedeHa COOTBETCTBYIOIICH IUTEPaTypOil.
3HAYUTENBHYIO IIOMOILb B MOATOTOBKE K OYEPEIHOMY 3aHATHIO MOXKET OKa3aThb UMEIOLUICS B
y4eOHO-METOJMUECKOM KOMIUIEKCE KPAaTKUH KOHCIIEKT JeKIid. OH e MOXKET UCTO0Ib30BaATHCS
U A0 3aKpeluvieHHsl IOJIydeHHOro B ayauTopuu Matepuana. CamoctosTenbHas pabora
CTYIGHTOB NPEIYCMOTpPEHa Y4eOHBIM IIJIJAHOM M BBINOJIHAETCS B 0O0S3aTEIbHOM IOPSIKE.
3aaHus NpeUIoKEHbI 110 KaXKI0M N3y4aeMON TeMe U MOTYT FOTOBUTHCS MHIMBUAYAJIBHO WU
B rpymne. Ilo HeoOXoaMMOCTH CTYAEHT MOMET oOpamiarbCsi 3a KOHCYJIbTalMed K
IpenojaBaTesto. BoinoaHeHue 3a1aHnii KOHTPOJIMPYETCS U OLIEHUBAETCS IPEIoaBaTelieM.

Jig ycreniHoro CaMmoOCTOSITENIBHOTO M3YYEHHs MaTepualla CErOJHsA HCIOJIb3YHOTCS
pa3NUYHbIE CpeICTBA O0YUYEHHUsS, CPEeAN KOTOPBIX 0CO00E MECTO 3aHMMAIOT MH(OPMAIIMOHHBIE
TEXHOJIOTUU PAa3HOI'0 YPOBHS M HANPaBICHHOCTHU: 3JEKTPOHHbIE YUEOHMKH U KYpPChl JIEKLMH,
0a3bl TECTOBBIX 3a/JaHUM M 3aJad. DJIEKTPOHHBIH y4eOHWK MOXKET HHTEIPHpOBAThH B cede
BO3MOKHOCTH Pa3IMYHBIX IEAArOrMYECKUX MPOrPaMMHBIX CPEACTB: OOYHYaIOUIMX MPOrpaMM,
CIPaBOYHMKOB, YU€OHBIX 0a3 TaHHBIX, TPEHAXKEPOB, KOHTPOJIUPYIOIIUX IIPOrpaMM.

JUis ycnemHol opraHu3aliy caMOCTOSATENIbHOW paboThl BCE aKTUBHEE MPUMEHSIOTCS
pa3HooOpa3Hble 00pa3oBaTelbHBIE pecypchl B ceTH VHTEpHET: CUCTEMBbI TECTHPOBAaHUS IO
pasuyHbBIM  00JacTSM, BUPTYyalbHblE JIEKIHUM, JIAOOPATOPUHU, IPHU 3TOM I0JIb30BATEIIO
JIOCTaTOYHO MMETh KOMIIBIOTEp U MOJKIIOYeHHe K MHTepHeTy nis Toro, 4ytoObl CBSA3AaThCA C
IIpenojaBaTesieM, pellaTh BBIYMCIUTENBHBIE 3aladyd M IoJydaTh 3HaHuA. lcnonb3oBaHue
CeTel YCHUIMBAET POJIb CAMOCTOSTEIbHOW pPabOThl CTyACHTa M IO3BOJISAECT KapaUHAILHBIM
00pa3oM U3MEHUTh METOJIUKY IIPETOIaBaHUsL.

CryneHT MOXET Mojy4yaTb BCE 3a/JaHusi U METOAMYECKHE YKa3aHMsl 4epe3 CepBep.
CTyneHT uMeeT BO3MOXHOCTb BBIOJHATH pabOTy JoOMa WIM B ayIAuToOpuu. bombiioe
BOCIIUTATEIbHOE U 00pa30BaTEIbHOE 3HAYCHUE B CAMOCTOSITEIbHOM YYEOHOM TpyJZie CTYJEHTa
uMeeT CaMOKOHTpPOJIb. CaMOKOHTPOJIb BO30YXKAAeT W MOAJEpKMBAeT BHUMaHHE M HMHTEpEC,
MOBBIIIAET AaKTUBHOCTh MaMSITH M MBIIUICHUS, I[O3BOJISIET CTYIEHTY CBOEBPEMEHHO
OOHApYXUTb M YCTPAHUTH JAOMYIIEHHbIE OIIMOKM M HEAOCTATKU, OOBEKTUBHO OMPEIETUThH
YpOBEHb CBOMX 3HAHHWM, MpakTHUecKUx yMmeHHil. Camoe OOCTymHOE M IPOCTOE CPEICTBO
CaMOKOHTPOJIsSI ¢ MPUMEHEHUEM MH(POPMAIlMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH - 3TO psif
TECTOB «on-line», KOTOpbIE MO3BOJSIOT B PEXKUME PEATBHOTO BPEMEHH ONPEIENIUTh CBOMN
YPOBEHb BJIAJCHHUS MPEIMETHBIM MAaTepUalloM, BBIIBUTH CBOM OHIMOKM U TOJYYUTh
PEKOMEH/IalliK IO CaMOCOBEPIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome ¢ 1umepamypoii

Bcro nutepaTypy MOXKHO pa3IenuTh HAa YIEOHUKH U yuyeOHbBIE MOCOOUs, OpUTHHAIBHBIC
Hay4HbIE MOHOTpa(pUIECKUE UCTOUHUKH, HAYIHBIC TTyOIUKAIIMKU B TIEpUOINYECKON nedatu. 13
HUX MOKHO BBIJIETIUTh JINTEPATypy OCHOBHYIO (PEKOMEHAYEMYIO), IOMOJHUTEIBHYIO H
JTUTEpaTypy ISl yryOJIeHHOTO U3YYCHUS AUCITUTUTHHBI.

[Tpu pabote ¢ aUTEpaTypoil HEOOXOAMMO YUUTHIBATh, UTO UMEIOTCS PA3THUHBIC BHJIBI
YTEHUS, U KXKBIA U3 HUX UCTIONB3YETCS Ha OMPEISTICHHBIX dTarax OCBOSHUS MaTepuaa.

IIpedsapumenvroe dTeHNE HAMPABIICHO HA BBISBICHUE B TEKCTE€ HE3HAKOMBIX TEPMUHOB
U TMOUCK MX 3HAYEHHUS B CIPABOYHOM suTeparype. B 4YacTHOCTH, Mpu YTEHUH YKa3aHHOU
JTUTEpaTyphl HEOOXOIUMO TIOIPOOHEUIITNM 00pa30M aHATU3UPOBATH MTOHSATHS.

Ck6031H0e umenue MPEIIONAraeT NpoUYTEHNEe MaTepurasa oT Hadazia 10 KoHia. CKBO3HOE
YTEHHUE JIUTEPATYphl U3 TMPUBEJACHHOTO CIHCKA JAET BO3MOXXHOCTH CTYJEHTY C(hHOPMHPOBATH
CBOJI OCHOBHBIX MOHITHI U3 U3y4aeMoi 001acT U CBOOOIHO BIIaJIETh UMH.
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Bvibopounoe — Ha000pOT, UIMEET IEJIBIO MOMCK M 0TOOp Marepuana. B pamkax naHHOTO
Kypca BBIOODOYHOE YTEHHE, KaK CII0COO OCBOEHMsI COJEpX aHHUA Kypca, JOJDKHO
MCIOJIB30BATHCS MPH MOATOTOBKE K MPAKTHYECKUM 3aHATHUSAM 110 COOTBETCTBYIOIIMM Pa3/IeiaM.

Ananumuueckoe umenue — 3TO KPUTUYECKUH pa300p TEKCTa C MOCIEAYIOLUIMM €ro
KOHCTeKTHpoBaHUEeM. OCBOCHHME YKa3aHHBIX MOHATUH Oyner Haubosee 3PPEKTHBHBIM B TOM
cllyyae, €CJIM IPU YTEHUHM TEKCTOB CTYIEHT OyJAeT 3a7aBaTh K 3TUM TEKCTaM BONpochl. YacTb
U3 3TUX BoHpocoB chopmyinupoBaHa B @OC B mepeyHe BOMNPOCOB Ul coOECeOBAHUS.
[lepedyeHp >THX BOMPOCOB OrPAaHHYEH, TO3TOMY Ba)KHO HE TOJBKO COJIEPYKAHHE BOMPOCOB, HO
caM IIPUHLUI OCBOEHUS JIUTEPATYPhl C IOMOIILIO BOIIPOCOB K TEKCTaM.

Llenbio uzyuarowe2o 4reHus ABIseTCA TIyOOKOE U BCECTOPOHHEE MOHMMAaHUE yueOHOM
uHpopmanuu. EcTh HECKOJIBKO MPUEMOB U3y4arOIEro YTCHHSL:

1. Urenue no anroputMmy npenmnonaraeTr pazoueHue nHpopmanuu Ha OJOKU: Ha3BaHUE;
aBTOP; MCTOYHMK; OCHOBHAas HJEd TEKCTa, (aKTHUUECKUIl Marepuai; aHalu3 TeKcTa IyTeM
COIOCTABJICHHUSI UMEIOIUXCSl TOYEK 3PEHUS 110 pacCCMaTPHUBAaEMBIM BOIIPOCAM; HOBU3HA.

2. Ilpuem ocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIEIYIOIUI aJroOpuTMm:

—  MEIUICHHO MPOYHTATh TEKCT, CTAPAsCh MIOHATH CMBICI U3JI0KEHHOTO;
—  BBIJCIIUTH KJIIIOYEBBIE CIIOBA B TEKCTE;
—  TOCTapaThCs MOHATH OCHOBHBIE UEH, TIOATEKCT U OOIINIT 3aMbICET aBTOpA.

3. Ilpuem TecTHpoBaHUS 3aKirOYaeTcs B (OPMYIMPOBAHWU TE3MCOB B BHUJC
MIOJIOKEHUH, YTBEPKAECHUH, BHIBOJIOB.

[TonroToBka K SK3aMeHy TOJDKHA IMPOBOJHUTHCS HAa OCHOBE JIGKIIMOHHOTO MaTepuana,
MaTepuaga IpakTUYECKUX 3aHATUI ¢ 00sA3aTeNIbHBIM 00pallleHHeM K OCHOBHBIM Y4€OHHMKaM 110
Kypcy. OTO IMO3BOJMT HCKJIIOUUTh OIIMOKM B IIOHMMaHUM MaTepuana, OOJEryuT ero
OCMBICJIEHHE, IPOKOMMEHTHUPYET MaTepuajl MHOIOYUCIEHHBIMUA IPUMEPaMHU.

8. Mamepuanvno-mexnuueckoe odecneuenue OUCYUNIUHBL

8.1. Tpebosanus k mamepuanbHo-mexHuieckomy obecneueHuro
Jns peanu3zanuu paboveld mporpaMMbl TUCIATUTMHBI UMEIOTCS CIICIHAIbHBIE TTOMEICHHS
JUI IPOBEACHUS 3aHATHH JIEKIIMOHHOTO U CEMHHAPCKOI0 TUIA, TPYNIOBBIX U MHIUBUAYAIbHBIX
KOHCYJIbTAIIMH, TEKYIIero KOHTPOJIS M MPOMEXKYTOYHOH aTTECTAllMH, a TAK)Ke TOMEIIEHUS JUIs
CaMOCTOSITENIbHONH pabOThl M MOMEIICHUsS ISl XpaHEHHUs U MPO(UIAKTUYECKOTO 00CTyKUBaHUS
obopynoBanus. CrieruanbHble MOMEUICHNUs YKOMIUIEKTOBAaHbI CIEUAIN3UPOBAaHHON MeOeNblo U
TEXHUYECKHMHU CpEICTBAa OOYYCHHs, CIYXKAIIUMH IS TPEICTaBIeHUS WHPOpPMaNuu OOJBIION
ayJAUTOPUH.
Jns  mpoBeneHWs  3aHATHH  JIEKIMOHHOTO THIA HWMEIOTCA  JIEMOHCTPALMOHHOE
o0opynoBaHue M y4eOHO-HATJISTHBIE TOCOOUSI.
[Tpu npoBeneHny 3aHATUH JIEKIIMOHHOTO/ CEMUHAPCKOTO TUIIA 3aHATUHN HCTIONb3YIOTCS:
JUUEH3UOHHOE NPOcPAMMHOE 0becneuenue:
- Iponykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) monmucka (Open Value Subscription);
AntuBHpYycHOe mporpammHoe obecrieuenne Kaspersky Endpoint Security CranmapTHbiit
Russian Edition;
€80000HO pacnpocmpansemvie NPOSPaAMMbL.
— Academic MarthCAD License - matemMaTHyeckoe MpPOTrpaMMHOE OOecreyeHue,
KOTOpPOE TO3BOJISIET BBINIOJIHATH, AHATU3UPOBATh BAKHEHIINE WHKXCHEPHBIC
pacyeTbl 1 OOMEHMBATHCS UMU;
—  WinZip nns Windows - mporpaMM AJisl CKaTHsl U PacliakoBKU (ailyioB;
— Adobe Reader g Windows — nporpamma juist urenust PDF (aiisios;
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— Far Manager - koHconbHBII (hailloBEI MEHEKEp A ONEPAMOHHBIX CHUCTEM
cemeiictBa Microsoft Windows.

[Ipu ocymiecTBieHUU 00pa30BaTEIbHOIO TIpollecca CTYAEHTAaMH U IpenojiaBareieM
HCIOJIL3YIOTCS clieAytonue nHpopManronHo crpaBodnbie cucteMbl: DBC «Ailludpoyke», DbC
«Koncynprant crynenra», CIIC «Koncymnbsrant mitoc», CIIC «"apanTy.

Cneyuanuszupogannoe KomMnvlomepHoe odecneuenue OUCYUNIUHDL.

1. LAMMPS - Molecular Dynamics Simulator
https://lammps.sandia.gov/
- UCIOJIB3YETCSI HaMU B PEXKHUME NapaJjIeNIbHOTO MPOrpaMMHUPOBAHUS HA MHOTOIIPOLIECCOPHBIX
BBIYHCIIUTENBHBIX KIIACTEPaX;
2. Geant4 (Bepcus 10.5, for GEometry ANd Tracking) is a platform for "the simulation of the
passage of particles through matter"
https://geant4.web.cern.ch/license/LICENSE.html
- CTaHJAPTHBIM MEKIyHApOAHBIM IakeT MoHTe-Kapiao MoaennpoBaHUs IPOXOXKICHHS YaCTHUIL
yepe3 BEUIECTBO;
3. PARMA — maket nporpamm pacuéra CIieKTpOB KOCMUYECKHUX JIydel B aTMocdepe: HEYyTPOHOB,
MPOTOHOB, anb(a-yacTHI], MIO-ME30HOB, TaMMa KBAaHTOB, OJJIEKTPOHOB M IO3UTPOHOB
(corpymaamuectBo ¢ ODY, npod. Mansimesckuii B.C.)
4. XokonoB M.X., TnsueB B.b. IlporpamMmHbIii KOMIUIEKC pacueTa HM3Jy4€HHUs 3apsia Ipu
kaHanupoBanuu "ARR.FOR". CBuaerenbcTBO 0 rocy1apCTBEHHOW PETUCTPALMU MIPOTPAMM IS
OBM Ne 2015661450 ot 28.10.2015

B nayunbix nemsx nommmo C++ Hamu mupoko wucnoibdyercs FORTRAN (Fortran
PowerStation Bepcusi: v4.0 PROFESSIONAL EDITION).

s CTyAEHTOB € OrpaHMYEHHBIMU BO3MOXKHOCTSIMU 3/I0pPOBbSl CO3JIaHbl CIIELUAIbHbIC
YCIIOBHS JUIs MOJTy4eHUs: 00pa3oBaHus. B 1ensx JOCTYMHOCTH MOMy4YeHUs BBICIIEro 00pa30BaHUs
1o o0pa3oBaTeNbHbIM MpOrpaMMaM MHBAIMIAMU U JIMLAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU
3JI0pOBbsI YHUBEPCUTETOM oOecrieunBaercs: 1. AnbTepHaTUBHON Bepcuell opHUIMaIbHOIO caiiTa B
cetu «MHTepHeT» ana cnaboBuasmux; 2. IlpucyrcTBue acCHCTEHTa, OKa3bIBAIOIIETO
oOydJaroremMycsi HEOOXOQUMYyr0 TMoMoIlb; 3.JIJI1 WHBATUIOB W JIMIl C OTPAaHUYCHHBIMHU
BO3MOKHOCTSIMM 370pPOBbSl IO CIyXYy — JyOIMpOBaHUE BCIyX CHpPaBOYHOM HMH(opManuu o
pacnycaHMM y4eOHBIX 3aHATUH; oOecnedyeHWe HaJIekKallMMU 3BYKOBBIMH  CpPEICTBaAMHU
BocpousBeneHuss nHpopmanuu; 4. s MHBAIUIOB U JIMI[ C OTPAHMYEHHBIMU BO3MOKHOCTSIMU
3/10pOBbsl, MMEIOLIUX HApYyLIEHUs ONOPHO-ABUTATENbHOIO armapara, CO3JAaHbl MaTepUaIbHO-
TEXHUYECKHE YCJOBHUA O00ECHeuMBaIONIMe BO3MOXKHOCTh  OECHpensaTCTBEHHOIO  JOCTyIa
oOyyaroluxcsi B yueOHbIE MOMELIEHUs, OObEKTY NUTaHMs, TyaJleTHble U JPYrue IMOMEIICHUs
YHUBEPCUTETa, a TaKkkKe MpeObIBaHUS B YKa3aHHBIX MOMEIIEHUSAX (HAIMYUE PACHIMPEHHBIX
JIBEPHBIX TPOEMOB, MOPYYHEH U APYTUX MPUCTOCOOICHU).
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IIpuniaoxenne 1 _ _
JIMCT UBMEHEHUU (JOINOJIHEHUMN)

B pabouyto nporpammy 1o gucuuruiige «HpopMaluoHHbIE TEXHOIOMMHU U CTaTUCTHYECKHE
METO/IbI B (PM3HKE KOHICHCHPOBAHHOTO COCTOSIHUSD) 110 HanpasiieHuto nmoarotosku 03.03.02 —
®dwu3uka; Ha y4eOHBIN TOT

IlepeyeHb BHOCMMBIX

Neni/m daemenT (myHkT) PII/ . .
H3MeHeHHuil (JIONnoJIHeHuit

IIpumeuanue

OOcyxaeHa M pPEKOMEHJIOBaHa Ha 3acelaHuM Kadeapbl TEOpeTHYECKOH H
SKCIIEPUMEHTAIbHON (PU3HKHU MPOTOKOI No or" " 20 1.

3aBenyromuii kadeapoit / /
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Pacnpenesienne 6aJJI0B TeKYyIIero U pyoe;KHOT0 KOHTPOJIA

IIpunoxenune 2

Nen Buo xonmpons Cymma 6annos
/n Obwasn cymma | 1-1 mouka 2-a mouka | 3-a mouka
Ilocewenue 3anamuii 00 10 b6annos 00 3 0. 00 30. 00 46.
Texywjuii KOHmMpPOJib: 00 30 bannos 0o 10 é. 2o 10 é. 0o 10 é.
Omeem Ha 5 eonpocos om0 00l56.| om00do56. om0 0o 5 6. | om0 0o 5 6.
ITonHb1il npaBUIbHBINA OTBET 1o 15 6ammoB 50. 50. 50.
HenonHslil npaBUIbHEIN OTBET ot 3 1015 6. otl 10 5 0. or11056.| or11050.
OTBeT, cofiepKalIHii HETOYHOCTH, OIIUOKH 00. 00. 00. 00.
Boinonnenue CamMoCcmoameIbHbIX
3a0anuil (peuienue 3a0au, 3a0aHUIL)
om000156.| om00056. |om00056 |om0oo56
Pybesxcnuliit KoHmpoip 00 30 6annos 00 10 6. 0010 6. 00 10 6.
TECTUPOBaHHE or 0- 10 126. | o1 0-n1046. | ot 0-1046. | ot 0- 1m0 46.
KOJUTOKBUYM or0m0186.| or0m066.| or0m066.| or 010 606.
Hmozo cymma mexkyuiezo u
PY6excHo20 KOHmMpOa 00 706annos 00 236. 00 236 00 246

IlepBelii 3Tan (0a30Bblii)ypoBeHb) — OLICHKA
«Y/J0BJIETBOPUTEILHO»

He MeHee 36 0.

He MeHee 12 6.

He menee 12 0

He MeHee 12 6

Bropoii 3Tam (IPOABMHYTBHI)ypOBeHb) —
OLIEHKA «XOPOILI0»

menee 70 0.
(51-69 6.)

menee 23 0

meHee 23 0

menee 240

Tpetuii 3Tan (BLICOKMII YPOBEHb) - OLIEHKA
«OTJIMYHO»

He menee 70 0.

He Menee 23 6.

He menee 23 6

He MeHee 246
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IIpunoxenne 3

KpnTepml OICHKH KavYeCTBA OCBOCHUSA THUCIUIIJINHBI

bannst
N . | Pesynbprar N
(pedTHHTOBOM TpebGoBanus ypoBHIO CPOPMHPOBAHHOCTH KOMITETCHIINH
OCBOCHUS
OTICHKH)

O6y‘laIOIIII/II>'IC$l OCBOMJI 3HaHUs, YMCHUA U HABBIKHU BXOAAIIUC B COCTAaB

KOMIICTCHIINN .

3aureno | OJJK-1.] Cnocoben npumensims 6a306ble 3HAHUS, NOTYHEHHbLE 6
(6e3 obacmu mamemMamuyeckux u (Uiu) ecmecmeeHHvlX HAyK

62-70 TMPOUCAYPEL | OITK-1.2 Cnocoben ucnonb3oeams npu peueniu npo@peccuonanbHbix

cAatH 3a0au 3HaHUsl, NOJYYEeHHble 8 0ONACU MAMEMAMULECKUX

3a4eTa)
u (unu) ecmecmeeHHviX HAYK
OIIK-1.3 Cnocoben svibupams usuueckue mooenu u Memoouvl
peutenus 3a0ay npoghecCcUOHANbHOU OesimelbHOCMU
3auTeHo (C OGy‘IaIOHIHfICﬂ IMPOABIIACT KOMIICTCHLINH, (B’TMC‘I?’HHBIC BBIIIIC, I:IO HE B
.. | moxHOM 00BEMe BXOSIINX B MX COCTaB AeicTBHiA. OOyJarommiicss MOXeT
36-61 MPOHEAYPOH JIOITyCTUTH HEKOTOPBIE HETOYHOCTH, HErpyOble OIMOKH, 3aTPYAHATHCS B
32?12212) H3JIOKCHHU MaT€purajia, HO IPaBUJIbHO OTBCYATH Ha 3aaBacMbIC EMY
BOIIPOCHIL.
MeHee 36
Sanna He 3auteHo | KoMmerenmun He chopMHUpOBaHBI

«3aumeno»  BBICTaBIsAETCS ~ OOydYamoleMycsi, HPOJAEMOHCTPUPOBABIIEMY  IOJHOE,
BCECTOPOHHEE, OCO3HAHHOE IIPAaBUIBHOE 3HAHHE NIPOrPAaMMHOI0 MaTepHajia U U3JI0KHUBIIEMY OTBET
JOTMYHO, TpPaMOTHO, yOenuTelbHO, TOTOBOrO K  JanbHeilieMy NpoQeccuOHaIbHOMY
COBEPILIEHCTBOBAHUIO.

[Tpu oTBeTe 00yJarOMUIiCs MOXKET AOMYCTUTh HEKOTOPbIE HETOUYHOCTH, HETpyOble OLIMOKH,
3aTPYJHATHCS B CAMOCTOSITEIbHOM U3JI0’)KEHUHU MaTepuaa, HO MPaBUIbHO OTBEYATh HA 33]]aBaeMble
€My BOIPOCHI, B pE€3yJbTaT€ HABOASIIMX BOIPOCOB C IOMOIIBIO IPENOAABATENS HCIPABIATh
JIOTYILI€HHbIE OIIMOKH U HETOYHOCTH.

«He 3aumeno» MoxeT OBbITh BBICTABIECHO OOydaromleMycs, OOHAapy>KUBIIEMY HEIOIHOE,
HEOCO3HAHHOE 3HaHUE Y4eOHO-POrpaMMHOI0 MaTepuala, JOMYCKaroIleMy TIpyOble OIINOKH,
HECIIOCOOHOMY CaMOCTOSITENIBHO U3JI0KUTh OTBET HA BOIIPOC, OTBEYAIOIEMY HENPABHIBLHO WIN HE
JaloleMy OTBET Ha 3aJaHHble BONPOCHL. J[eMOHCTpHUpyeMblii ypOBEHb 3HAaHUIl HE MOXeET ObITh
MIPU3HAH JI0CTAaTOYHBIM /ISl TPO(ECCHOHATBLHON S TETbHOCTH.
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