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1. Heanb u 3a7a4m 0CBOCHH S JUCHUNJIMHBI (MOIYJIA)

Heas mucuumannbl Kype «MHpopManimonHbie TEXHOJIOTHH U CTAaTUCTUYECKHE
METO/bI B (PU3MKE KOHICHCUPOBAHHOI'O COCTOSTHUS IPECIIEAYET LIelb OCBOCHUE
COBPEMEHHBIX MH()OPMAIIIOHHO-BBIYUCIUTEIBHBIX PECYPCOB ISl PELICHUS
MPAKTUYECKHX 3a/1a4 (PU3UKH KOHAEHCUPOBAHHOI'O COCTOSIHUSI BELIIECTBA.

33113‘-11/1: HAay4YUTh CTYACHTOB I10JIb30BATLCA I/IH(bOpMaI_II/IOHHO—BBI‘II/ICJ'II/ITGJ'ILHBIMI/I peCypcamu,
MO3BOJIAIOIIUMU paCCUUTBIBATE U MPCACKA3bIBATh CBOMCTBA U KHMHCTUKY ITPOILICCCOB B (I)I/ISI/IKC
KOHACHCUPOBAHHOI'O COCTOSAHHUA BEIICCTBA C IIPUMCHCHHEM TEXHUKH pacriapaliCIInBaHUA
BBIYHCIICHHUI Ha BBICOKOITPOU3BOJUTCIIbHBIX BBIYUCIIMTCIIBHBIX KJIACTCpax.

bonbiias yacte M3y4aemMbIX B JJAHHOM KypCce€ METOIOB PEaJM30BaHbI B BUJIE TOTOBBIX
MaKeToB U yTWIUT B nporpammubix nmakerax MATHEMATICA, MATHCAD, MATHLAB,
MAPLE u np., oqHako WHXXeHepy - (U3MKY, HEOOXOJMMO 3HAaTh OCOOCHHOCTH pPean3aluu
MaTEeMaTHYECKHUX aJTOPUTMOB U MPEACTABIATH 00JaCTH MPUMEHEHUS STUX aJTOPUTMOB, YMETh
OIICHUBATH CTEIEHb JOCTOBEPHOCTH MTPOBEICHHBIX YUCIEHHBIX PACYETOB.

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

Jucnurumba «MHbopMaIMOHHBIE TEXHOJIOTHA U CTaTUCTHYECKUE METONbI B (PU3UKE
KOHJICHCHPOBAHHOT'O COCTOSIHUSI» BXOJUT B 00s13aTeNbHYIO YacTh bioka 1 monxyns «ludpossie
TEXHOJIOTUM M HWCKYCCTBEHHBIH HMHTEUICKT» Yy4YeOHOTO IUIaHA HAIpPaBICHUS TOIATOTOBKU
03.03.02 ®wuzuka, HampaBieHHOCTH (mpoduiist) «DPu3MKa KOHACHCUPOBAHHOTO COCTOSHUS
BeniecTBay B coorBercTBUU ¢ ®I'OC 3++ it ouHOU HOpMBI O0YUCHUSI.

3. TpeboBaHusA K pe3yJabTaTaM OCBOEHUS JUCHUNIMHBI

JlucuumuivHa HarpasiieHa Ha (pOPMHUPOBAHUE CIIEAYIOIIEH KOMIIETEHIINN

OIIK-1.1 CrnocobeH mnpuMeHATh Oa30Bble 3HAaHUS, IOJyYEHHBIE B 00JaCTH
MaTeMaTHYeCKUX U (MJIM) ECTECTBEHHBIX HAYK

OIIK-1.2 CnocobeH HCIoyIb30BaTh MPHU PEIIEHUU MPOPECCHOHANBHBIX 3a]ad 3HAHMS,
MOJTy4YeHHbIE B 00J1aCTH MaTeMaTHYECKHX

U (UJIM) €CTECTBEHHBIX HAYK

OIIK-1.3 Cnocoben BbIOMpaTh  (puU3MUECKHME MOJAEIM M METOJbl pELIeHHs 3aaay
po¢eCCUOHATBHON IEATETLHOCTH

[TKC-2.3 CnocobeH pa3pabaTeiBaTh U 0OecleunBaTh YIpaBieHHE UHPOPMALMOHHBIMU
cUcTeMaMy (PU3UKU KOH/IEHCUPOBAHHBIX CPeJl

B pe3ynbrare n3yueHuss AMCUUITIINHBI 00 yYaIOLIUICS T0JKEH:
3HaTh:
METOJIbl MaTeMaTH4eCKOH OOpabOTKM HSKCHEPUMEHTAIbHBIX W BBIYUCIUTEIbHBIX JIaHHBIX,
MeTOA MoJyieKynsapHoH auHamuku (MMJI), nOpuHOMIBI MOAETHPOBAHUS IPOLECCOB B
KOHJICHCUPOBAHHBIX Cpe/lax C IMOMOUIbIO CHENHaIbHBIX BBIYMCIUTENBHBIX CpEll, TAKUX Kak
LAMMPS, GEANT4 u np.

Ymern:

MIPOBOAUTh MaTEeMaTHUYECKYyI0 00pabOTKy KakK HKCIEPUMEHTAJBHBIX NAaHHBIX, TaK U JIAHHBIX
MOJIETTMPOBAHUS, BBISABIIATH U aHAJIM3UPOBATh JJTaHHBIE O CBOMCTBAX KOHJEHCHUPOBAHHBIX CpE],
MOJIyY€HHbIE€ HAa OCHOBE MH(POPMAIIMOHHBIX BBIUMCIMTEIBHBIX PECYpPCOB OTKPBITOTO JIOCTyIa
takux kak LAMMPS, GEANT4 u np.



Baaners (0bITH B COCTOSIHMH NPOAEMOHCTPHPOBATH)
- METOJUKOM MaTeMaTH4ecKoil 00paboTKe KCIEPUMEHTAIBHBIX U BBIYMCIMTEIbHBIX JaHHBIX,
HaBBIKOM IIOHCKaA HGO6XOIII/IMBIX JaHHBIX O CBOMCTBAX KOHACHCHUPOBAHHBIX (1)33 Ha OCHOBC
BJIaJIeHUs] UH()OPMAILIMOHHBIMU BBIYUCIUTEIbHBIMU PECYPCAMH.

4. ConepskaHue M CTPYKTYpa TUCUMUIIJIMHBI (MOIYJIs1)

Tabnuuya 1. Cooeporcanue Oucuuniunvl (mMo0yisn), NepedyeHb OUEHOUYHBIX CPeoCmeé U
KOHMPOUPYEMbIX KOMNEmeHYUll
Kox
KOHTpoJMpy | Popma
Ne eMoii TEeKylIero
Conep:xanue pasaena
pasaena KOMIIETEHIIH | KOHTPOJIsl
u (nau ee 1
YACTH)

1 MeTtoabl MaTeMaTH4YEeCKOU obpaborku| OIIK-1.1 |A3,K, T,
IKCIIEPUMEHTAIBHBIX JAaHHBIX W JaHHbIX 4gucieHHoro| OIIK-1.2 |0, PK
MOJIETTUPOBAHUS OIIK-1.3

[TKC-2.3

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

3 MonenupoBanue mporeccoB ¢ momoimipio cnemuanbHbix| OIIK-1.1 (13, K, T,

BBIYUCIIUTEIIBHBIX CPEL OIIK-1.2 |O, PK
OIIK-1.3
ITKC-2.3
4 [TonsATHE 0 MOZENAX NAPAIIIEIBHOIO IPOIPAMMHUPOBAHHUS OIlK-1.1 |43, K, T,
OIIK-1.2 |0, PK
OIIK-1.3
IIKC-2.3

5 [TonsTie o kBaHTOBO-MexaHwueckod wmonekymspuow| OIIK-1.1 (I3, K, T,

TUHAMHUKE OIIK-1.2 |O, PK
OIIK-1.3
IIKC-2.3

6 Mertonbl pacuéra wmakpockommyecknx xapakrtepuctuk| OIIK-1.1 |I3, K, T,

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

7 MopaenupoBanue IIPOLIECCOB, conpooxkaaromux| OIIK-1.1 3, K, T,

MIPOXO0XKACHUE U3IYyYEHUN Yepe3 BELIECTBO OIIK-1.2 |0, PK
OIIK-1.3
ITKC-2.3

Kypc mpenycmatpuBaer 3 3.e. u 108 uvacoB obmmux Tpynosarpar. [Ipomexyrounas
arrectanus - 3a4€t (7 cemectp OakanaBpuara). PyOexkHbII KOHTPOJIb B paMKax PEeHTHHIOBOIA

!B rpade 4 npuBomsaTcs mIaHupyeMbie (GOPMBI TEKYIIETO KOHTPOJIS: 3aIlATa JabopaTopHOH paboThl
(JIP), Bemmomuenne kypcosoro mpoekra (KII), kypcosoii pabdorer (KP), pacuerHo-rpaduueckoro
samanus (PT'3), momamHero 3amanms ([I3) mHammcanme pedepata (P), acce (D), xommokesuym (K),
py6exusii konTpois (PK), recruposanwue (T) u 1.1




cucteMbl KbI'Y Ha ocHoBe cooTBeTcTBYIOMIErO [10/10%KEHUS, KOMIIBIOTEPHOE TECTUPOBAHUE HA

OCHOBEC TECTOB, p33pa60TaHHBIX aBTOPOM.

Crpykrypa mucuunjauHbl (Moayas) « MHpopMannoHHbIe TEXHOJIOTHH M CTATHCTHYECKHE

METOAbI B d)mmce KOHACHCUPOBAHHOI'O COCTOAHU>

Tabnuya 2. Obwas mpyooemkocms oucyuniunsl cocmaegisem 3 3auemmuvle edunuywt (108uacos)

Tpyn0eMKOCTb, 4acOB / 3a4ETHBIX €IUHUI]

Bun padorer 7 cemecTp BCETO
OO0mast Tpy10eMKOCTh (B 324eTHBIX e IMHULIAX) 108 108
KonrakTHasi pa6ora (B yacax): 42 42
Jlexyuu (J1) 28 28
Ipakxmuueckue 3auamus (Cemunapcxue 3auamusi) 14 14

Jlabopamopuwvie pabomut (JIP)

He npedycmompenul

He npedycmompenwi

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

PacuetrHo-rpadudeckoe 3ananue

He npedycmompeno

He npeoycmompeno

Pedepar (P)

He npedycmompen

He npedycmompen

Occe (I)

He npedycmompeno

He npedycmompeno

Konrponbnas padota (KP)

He npedycmompena

He npedycmompena

CamocTosiTeIbHOEC U3YUCHHE Pa3/IeTIOB 57 57
Kypcosoii npoekT (KII), kypcoBas pabota (KP) He npeoycmompen He npedycmompen
IToaroroBka u NpoOX0XkKACHUE POMEKYTOTHOU 9 9
aTTeCTalluu
Bua npoMexyTOYHOM aTTeCTANMHU 3auer 3ager

Tabnuya 3. Jlexyuonuwle 3ausmusi
No

Tema

n/m
1. | Meroasl MmaTremaTH4eckoit 00pabOTKH SKCIIEPUMEHTANBHBIX JAHHBIX U JAHHBIX YHCIEHHOTO

MOZACIINPOBAHUA. MarteMaTuueckoe OXKUJAHUC U JUCIICPCHUS PC3YIIbTATOB 9KCIICPUMCHTA,
BKJIIO4Yas YMCJICHHBIC OKCIICPUMCHTEI. MGTO)II)I MOJIYYCHH MapaMETPOB paACTIPpCACICHUA
PE3YJIbTATOB SKCIICPUMCHTA. ﬂOBCpI/ITCHLHLIe HWHTCPBAJIBI AJISI PE3YJIbTATOB OKCIICPUMCHTA.

2. | HopManbHO pacnipesienieHHasi FeHepallbHasi COBOKYITHOCTD JJISl pe3yJIbTaTOB AKCIIEPUMEHTA.

Xu-KkBagpar, Z pacupenenenus Oumepa u 1p.

KOppeHHHI/IOHHaH 3aBUCUMOCTD PE3YJIbTATOB DKCIICPUMCHTA. Pacnpez[eneHm{ CTBIOI[CHTS.,

3. Merton MOJ'IGI(y.)'ISIpHOﬁ JWHaAMHUKH. Onucanus JABHOXKCHHA aTOMOB HWJIM 9aCTHUIL C TIOMOIIBIO

metoae MMJI.

KkJaccuueckoi mexanuku B MM/I. Pemenue ypaBHeHM JBUKEHHUS aHCAMOJIsl YaCTHILL TPU
IMOMOIIM aHAIMTHYeCKOU MexaHuku B MM I, Cuiibl Me:kaTOMHOT'O B3aMMO/ICHCTBHS B

4, Brrunciaenue MaKpOCKOIMNYCCKUX BCIINYNH (BHCpFI/ISI, TEMIICpAaTypa, AaBJICHUC U T.I[.) B

noJydaembie B Xoz1e pacuetoB MM/I.

MM/I. HeoGs3aTenbHOCTh 3HAHUS TOUHBIX TPAEKTOPUN JBUKEHUS YACTHI] CUCTEMBI Ha
OonpIINX NpoMexyTkax Bpemenu B MM/I. Pacnipenenenne HabopoB KoHpuUrypamuii,

5. | MoaenupoBaHue MPOLIECCOB C MOMOIIBIO CIIEUATBHBIX BHIYUCIUTENIBHBIX CPEI.

MonenupoBaHue MpoIeccoB KOHACHCAIIMU, 00pa3oBaHus HOBBIX a3 Haxoxnenue
ypaBHeHUM cocTosiHus MetoaoMm M/ B BerunciaurensHoi cpene LAMMPS.




6. | Hcnonp3oBaHue AByXYaCTUYHBIX 1 MHOTOYACTUYHBIX KOPOTKOACHCTBYIONINX MOTEHIIMAIOB
(morenumansl Jlennapa-J>xonca, Mopse, FOkaBsl u ap.). Metonbsl IBansaa u PPPM
(Particle-particle particle-mesh) 1ist pacueToB CHII B CHCTEMaX C KYJTOHOBCKHM
B3aMMOJICHCTBHEM.

7. | [loctpoenue nmapHOH KOPPEIIIUOHHON (DYHKITUHU, ONIPEIEIICHHE KOOPAMHAIIMOHHOTO YUCIIa U
napaMeTrpa LEeHTPaIbHON CUMMETpHH. 3alich AaTOMHBIX KOH(QUTyparuil B TEKCTOBBIN WK
OuHapHbIi Daiin.

8. | Buzyaimzarop AtomEye. Mcnonas3oBanne rpadhyecKux mpoueccopoB s pacuera 1o
texnosnorun CUDA) st notenumanos Jlennapa-Jlxxonca u Kynona. Marepdeiic MPI s
paboThl HA MHOTOIIPOLIECCOPHBIX CUCTEMAX.

9. | IlonsiTHE O MOAEIAX MApALIEIHHOTO TpOorpaMMupoBanus. [IporpaMma a1t MOJICKYISIpHOM
nuanamMuku NAMD (NAnoscale Molecular Dynamics) ¢ ucrniosib30BaHuEM MOJIETH
napayuieIbHOro nporpammupoBanus Charm-++ i MoIeTMPOBaHUS OONBIINX CHCTEM
(6oee MIJIITHOHBI ATOMOB).

10. | [TonsiTHE O KBAaHTOBO-MEXaHUYECKOM MOJNEKYIIpHON AMHaMuKe. KBaHTOBO-MexaHn4ecKas
MOJIEKYJISIpHAsl AMHAMMKA Ha OCHOBE MUCIIOJIb30BaHUs BbIYMCIUTENBHON cpeasl CPMD s
KBaHTOBO-XMMHUYECKHX PACUETOB.

11. | Metoas! pacuéra MaKpOCKOIIMYECKUX XapaKTePUCTHK KOHJICHCUPOBaHHBIX (pa3. Pacuérsl
IIOJIHOM SHEPruu, 3JEKTPOHHOM MJIOTHOCTH U T. JI. CHCTEM 3JIEKTPOHOB U sifiep (C
UCIIOJIb30BaHUEM MIEPUOANYECKUX TPAHUYHBIX YCIOBUI) B paMKax MeToJ1a pyHKIMOHAIA
IUIOTHOCTHU C MCIIOJIb30BaHUEM 0a3uca U3 IVIOCKUX BOJIH U IICEBIONOTEHIIUAIOB C IIOMOILBIO
nakeTa Abinit.

12. | BoruucneHue pacipeesieHus MEeKTPOHHON IUIOTHOCTH, ONIPEAEIeHUE TMHAMUYECKON
MaTpuiibl, 3 HEKTUBHOTO 3apsijia U T.J.

13. | MonenupoBaHue MPOLIECCOB, COIIPOBOXKIAIOIIUX ITPOXO0KICHUE U3JIyYEHUI Yepe3 BELIECTBO.
HccnenoBaHus mpoieccoB, COMPOBOXKIAIONIUX MPOXOKIECHIE YCKOPEHHBIX YacTHUIl Yepes
BEIIIECTBO C OMOIIBIO porpaMmMbl Geant4: pagualiMOHHbIN aHau3 (poOer, HaKOIIJICHUE
3apsiia, SKBUBAJICHTHAS 1032 U T.]1.).

14. MOI[GJ'II/IpOBaHI/IC QJICKTPOMATrHUTHBIX ITPOLCCCOB B BCIICCTBE C IOMOMIBIO IIPOTPaAMMEL
Geant4: HU3JTYyYCHUC PCHTICHOBCKUX U I'aMMaA-KBAHTOB, POKACHUC 3JICKTPOHHO-TTO3UTPOHHBIX
rnap, pa3BUTHEC JJICKTPOMAarHuTHOTO KaCKaJia B TBép)II)IX TC1ax.

.HGKHI/IOHHBIG 3aHATUA TPOXOJAT B ayAUTOPUHN C JOCTYIIOM B CCTh I/IHTepHCT, 4TOOBI JICKTOp MOr
B ayJJUTOPUHU BBIXOJUTh Ha HY>KHbIE HH(POPMALIMOHHBIE PECYpPCHI U IEMOHCTPUPOBATH X paboTy
yepe3 IpoeKTop. AHaIN3 GU3NIECKUX PE3yIbTaTOB U (DOPMUPOBAHUE COOTBETCTBYIOIIUX HABHIKOB
paloThl ¢ 6a3aMU JAHHBIX M BBIUMCIUTENLHBIMU CPEIaMH Y CTYAEHTOB (hopMupyercs Ha
MPAKTUYECKHX 3aHATUAX B KOMIBIOTEPHOM Kjacce. Ha Kaxayro JIeKIuio B Ta0JInIE BBIIIE
MIPUXOANUTCSA 2 aKaJIeMUYECKUX yaca.

Tabnuya 4. Ilpakmuueckue 3anamus (ceMunapcKue 3aHamust)

Ne Tema
n/m | Yka3zaHHbIE TEMbl OCHOBAaHbI Ha UCIIOJIb30BAaHUH BBHIYMCIUTENbHO-UH(OPMAIIMOHHBIX CPe
00 M3BECTHBIX U MPOTHO3UPYEMBIX MaTepuaiax, Takux kak Materials Projec u nip.t

1. MareMartnueckoe OXHAAHUE M AUCIEPCHS Pe3yIbTaTOB OKCIIEPUMEHTAa, BKIKOYas
YUCJICHHBIE JKCHEPUMEHTHI. MeToApl MOJIy4YeHUs IapaMeTpoB  paclpeeieHus
pe3yiabTaTOB  JKCIepuMeHTa.  JOBepUTEIbHBIE  HMHTEPBAIBI I PE3YJILTATOB
JKCIEPUMEHTA.

2. MOI[CJ'II/IpOBaHI/IC MMponeCcCOB KOHACHCAINH, 06pa3013aH1/151 HOBBIX (ba:«: Haxoxnaenue




ypaBHeHui coctosiHus MmeroaoM MJI B BeruncautenbHoil cpene LAMMPS.

3. JIByXuaCTHYHbIE 1 MHOTOYaCTUYHbIE KOPOTKOICHCTBYIOIME TOTEHIIHANBI (IOTEHIHAIIbI
Jlennapa-/Ixonca, Mop3se, FOkaBb! u 1p.) B MMJI B BeruncautensHoil cpene LAMMPS.

4. ITocTpoeHue napHOH KOppeasUUOHHON (QYHKIINH, OIpeeIeHHe KOOPANHALIMOHHOTO
qucJia ¥ IapaMeTpa HEHTPAIbHOW CUMMETPUH B BhluncauTeabHol cpene LAMMPS.

5. Hcnonb3oBanue rpadudecKux MporeccopoB ajs pacyera mo rexHomoruu CUDA) mist

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

6. Breruucnurensnas cpena GEANT4. MonenupoBanue mpoOEroB HOHOB B TBEPBIX TEaXx.

7. Boruucnurensnas cpena GEANT4. paguanmonHslid aHanu3 (poOer, HaKOIUIEHUE 3apsiaa,
SKBUBAJIECHTHAs J103a U T.[1.).

8. Boruncnutenshas cpena GEANT4. usnyueHne peHTT€HOBCKUX 1 FaMMa-KBaHTOB,

POKICHUE IEKTPOHHO-ITO3UTPOHHBIX 11ap, Pa3BUTHE IEKTPOMArHUTHOIO KacKaia B
TBEPBIX TEaX.

[IpakTuueckue 3aHATHS TO JAHHOMY KypCy MpECleAyloT JIB€ IEIH - PEIICHHE 3ajad,
CBSI3aHHBIX C TEXHHUKOW pacuy€éToB B Pa3IMYHBIX BBIUMCIUTEIBHBIX Cpelax, a Takke JopadoTka
JeTajel TeOpUH, M3JIaraeMoi Ha JICKUHUAX, YTO JIOJDKHO B OOJIBIION CTENEHU CKOMIICHCHUPOBATH
OTCYTCTBHE Y4YEOHMKOB M CHUCTEeMAaTH3HpPOBaTh TEM CaMblM MaTepual, W3JIO0KCHHBIH B
MHOTOYHUCJICHHBIX MOHOFpaq)HﬂX nu Haqumx CTaThiaX.

Tabnuya 5. Jlabopamopmuvie pabomuvl no oucyuniuve (MOOyIi0) — He
npedycmompeHul
No Tema
n/n
Tabnuya 6. Camocmosamenvroe usyuerue pazoenos OUCYUNIUHBL (MOOYJIs)
Ne
i Bompockl, BBIHOCHMEBIE Ha CAMOCTOSITENTFHOE U3yUCHHE
1. Pacnipenenenust CreroneHra, Xu-KBajapat, Z pacnpenenenus @umepa u 1p

2. Pemenue ypaBHeHU# ABMKEHUS aHCAaMOJIsl YaCTUIL MPY TTOMOIIN aHATUTHYECKOM
MexaHuku B MM/,

3. KBaHTOBO-MeXaHMUYECKasi MOJIEKYJISIpHAsl AMHAMUKA

4. Pacuérsl makpockonmdeckux xapakrepuctuk cucreMsl MM/I B cpene LAMMPS: nonnoin
SHEPTUH, TEMIIEPATYpPBbI, TaBJICHUS U JIp.

S. ITpununs! pabots! BeuncautensHol cpeasl GEANT4.

5. Oyenounvie mamepuanvt 0131 MmeKyuie2o u pyoericno20 KOHmpoJia ycnesaemocmu u
NPOMENHCYMOUHOU ammecmayuu

KoneunsiMu  pesynbraTaMd  OCBOGHMSI ~ HPOrpaMMbl  JUCHMIUIMHBI  SIBJISIIOTCS
cOpMHPOBAHHBIE KPUTEPUH <«BHATH», «YMETb», «BIAJETh», paCIUCaHHbIE IO OTAEIHHBIM
KoMIeTeHIMAM. POpMUPOBAHUE ATHX KPUTEPUEB IPOUCXOAUT B TEUYEHHUE BCETO CEMECTpa IO
JTarnaM B paMKax pazIMYHOIO BUJA 3aHATHI U CaMOCTOSATEIbHON pabOTHI.

B xoze nzydeHuns qUCHMILIMHBI IPELYCMAaTPUBAIOTCS MEKYWUil, pyOeldcHblii KOHMpPOib U
NPOMENCYMOUHAA AMMECMAUAL.



5.1. Oyenounvie mamepuanvl 011 mexKyuiezo Koumponsa. Lleno mexyweco Konmpons —
OLIEHKA Pe3yJIbTaTOB pabOThI B CEMECTPE W OOECIICYeHUE CBOCBPEMEHHON OOpaTHOW CBSI3H, LIS
KOPpEeKIMH 00yueHHsI, aKTUBU3AI[MH CAaMOCTOSATEIBHON paboThl cTyAeHTOB. OOBEKTOM TEKYILETro
KOHTPOJISl SIBIISIIOTCS KOHKPETU3UPOBAHHBIC PE3yNabTaThl 00yueHHs: (y4eOHbIC MOCTHIKEHHSI) T10
JUCHUITIINHE

Texkywuit KoHmpoab YCIIEBaEMOCTH OO0CCIICYMBACT OICHUBAHHE XOJa OCBOCHUS
AUCHUIUIMHBL BKJIOYACT: OTBCTbBI Ha TCOPCTHUYCCKUC BOIPOCHI Ha CEMHUHApPC, PCHICHUC
MPAaKTUYECKUX 3a7a4 M BBINIOJHCHUE 33JaHUH HAa CEMHHAPCKOM 3aHSTHH, CaMOCTOSTEIHLHOE
BBITIOJIHCHUE WHJMBHUAYAIbHBIX JOMAIIHUX 3aJlaHUM (HampuMep, peuieHUe 3a/ady) ¢ OTYETOM
(3aIIUTOI) B YCTAaHOBJICHHBIH CPOK, TUCKYCCHH.

OLIGHKa KadyeCTBa IIOATOTOBKM HaA OCHOBAHUHN BBIIIOJIHCHHBIX 3az[aHm"1 BCIACTCA
npernonasatenieM (C OOCYXIEHHEM pe3yJbTaToB), OaJIbl HAYUCISIOTCS B 3aBHCHUMOCTH OT
CIIO’)KHOCTH 3a/IaHUsI.

Kpumepuu ¢popmuposeanusn oyenok (oyenusanus)

VYcTHBIN Onpoc SIBISETCS OJHUM U3 OCHOBHBIX CIIOCOOOB yuéTa 3HAHUN 00Yy4aromerocs mno
IUCHUIUIMHE. Pa3BEpHYTHIM OTBET CTyAEHTa JOJKEH MPEACTaBIAThH COOO0M CBSI3HOE, JTOTUYECKU
MOCJIeIOBAaTEIbHOE COOOIICHHE Ha 3aJaHHYyI0 TEMY, MOKa3blBaTh €ro YMEHHE MPHUMEHSThH
oTpeeNeHusl.

B pesynprare ycTHOrO ompoca 3HaHHSA, OOYYAroIIErocsi OLEHUBAIOTCS IO CIEIYIOIIEeH
IKae:

5 GaJIoB, CTABUTCS, €CITU O0YUYAIOIIHIACS:

1) TMIOJIHO M3JIaraeT U3y4eHHbIH MaTepua, JaéT NpaBUIbHOE ONPEAEICHHOE MTOHITHIA;

2) OoOHapy>KUBaeT MOHUMAaHUE MaTepualia, MOKET 00OCHOBATh CBOW CYXKICHHUS, IPHUMEHUTD

3HaHHUA Ha MPaKTHUKE, MPUBECTH HEOOXOIMMbIE NpPUMEPhl HE TOJIBKO IO Y4eOHUKY, HO U

CaMOCTOSITEJILHO COCTABIICHHBIE;

3) M3NaraeT MatepHal mocjieoBaTeIbHO U MPABIIBHO C TOUYKH 3PEHHS HOPM JTUTEPaTypHOTO

SI3bIKA.

3-4 Gamna, cTaBUTCA, €CIM O0yJaroIUICs JaéT OTBET, YOBIETBOPSIOMUI TEM ke TpeOOBaHUM,

4TO U Juid Oamna «1», Ho gomyckaeT 1-2 ommnoOKu, KOTOpbIE caM )K€ UCIIpaBIIsieT, U 1-2 HeqouéTa B

MOCTIeI0BATENbHOCTH U SI3bIKOBOM O(OPMIICHUH U3IaraeMoro.

1-2 Oamna, craBUTCS, €clIM OOydaromuiics OOHapyXUBaeT 3HAHHWE M IOHMMaHHE OCHOBHBIX

MOJIOKEHUN JAaHHOW TEMBI, HO:

1) u3JlaraeT MaTeprai HETOJIHO U JI0MYCKAaeT HETOYHOCTHU B ONPEAEICHUH MTOHATUH;

2) HE yMeeT JOCTaTOYHO INIyOOKO M JI0Ka3aTelIbHO 00OCHOBaTh CBOM CYXKIACHUS U NPUBECTU

CBOM NIPUMEPHI;

3) u3JaraeT MaTepual Heroclea0BaTeIbHO U JIOMYCKAaeT OIIMOKH B S3bIKOBOM O(OPMIIEHUU

M3JIaraeMoro.

0 OamnoB, craBUTCsS, e€clIM oOydarouuiics OOHapy)XMBaeT He3HaHHE OoJbIIed YacTH

COOTBETCTBYIOIIETO pa3jiesia H3yyaeMoro Marepuania, 10ImyckaeT olmuOKu B (pOpMyIHpPOBKE.
bamnbr «5», «4», «3» MOTYT CTaBUTBCSI HE TOJIBKO 3a €AMHOBPEMEHHBIN OTBET, HO U 3a

paccpeOTOUYEHHBI BO BpPEMEHH, T.€. 32 CyMMY OTBETOB, JAHHBIX CTYJEHTOM Ha MPOTSXKEHUU

3aHSTHS.

5.1.2. OQuenounvie mamepuansl 0151 6bINOJIHEHUS 00K1A008 NO OUCUUNJIUILE)
(xonmpoaupvemasn komnemenuusa IHKC-1, ITKC-2.3):




Jloknad — TPOOYKT CaMOCTOSITENbHON pabOTBl CTyIEHTa, MPEICTaBISIONINA CcoO0i
MyOJIMYHOE BBICTYIUICHHE TI0 PE/ICTABICHUIO IOIYYSHHBIX PE3yIbTaTOB PELICHUS ONpeaAeIeHHON
y4eOHO-TIPaKTHYECKON, YIeOHO-UCCIIeI0BATEIbCKON WIIM HAYYHOU TEMBI

Tembt 0oKknaoos:

1. Meronpl MaTeMaTH4ecKoi 00pabOTKH IKCIIEPUMEHTANBHBIX JAHHBIX U JAHHBIX YHCICHHOTO
MOJIETTMPOBAHMS

MeTox MOJIEKYIISIPHOM TUHAMUKH

MozenupoBaHHe IPOLECCOB € MOMOIIBIO CIIEHUATBHBIX BBIYUCIUTEIbHBIX CPEJl

[TonaTue o0 MoAensaX NapasuieNbHOrO MPOrpaMMHUPOBAHUS

IToHsTHE O KBAHTOBO-MEXaHUUECKON MOJIEKYJISIPHON TMHAMUKE

Mertopl pacuéra MaKpOCKOIIMYECKUX XapaKTEPUCTHK KOH/ICHCHPOBAHHBIX (a3
MozenupoBaHue IPOLECCOB, CONPOBOXKIAOIIUX IPOX0XKICHUE U3TyUEHU Yepe3 BEIeCTBO

Nk wD

Tpeoosanusn k 0oxknaoy:

O6muii 066éM mokmaga 10-15 mucroB (mpudt 14 Times New Roman, 1,5 uaTepsan).
[Tonsa: BepxHee, HIKHEE, MpaBoe, JeBoe — 20 MMm. AG3anHblil oTcTyn — 1,25; pUCYHKH JOKHBI
CO3/IaBaThCs B IIUKJIMYECKUX PEIAKTOPax WM Kak pucyHoK Microsoft Word (crpynmnupoBaHHBIi).
Tabnuipl BHIMONHATH TaOMU4YHBIMU suelikamu Microsoft Word. CkanupoBaHue pPHUCYHKOB U
TabJUI] HE AoycKaeTcs. BripaBHUBaHME TeKCTa (110 MUPUHE CTPAHUIIBI) HEOOXOIMMO BBITIOTHSTD
TOJIBKO CTaHJAapPTHBIMHU CIIOCOOAMU, a HEe C MOMOIIbI0 MpoOenoB. Pa3Mep Tekcra B pUCYHKaX U
Tabmumax — 12 Kerib.

OO0s3aTeNnbHO HaNWYKE: ColepKaHus (CTPYKTypa pabOThl C YKa3aHHEM pa3fesioB U HUX
HavaJbHBIX HOMEpPOB CTpaHMWII), BBEACHUS (AKTyalbHOCTh TEMBI, II€Jb, 33Jaud), OCHOBHBIX
pasnenoB pedepara, 3akitoueHUs (B KPaTKOM, PE3IOMHUPOBAHHOM BHJIE€ OCHOBHBIC MOJOXKEHUS
paboThI), CIUCKA JHUTEPATyphl C yKa3aHHMEM KOHKPETHBIX HMCTOYHHKOB, BKIJIIOUYAs CCBUIKM Ha
WuTepHer-pecypcesl.

B Tekcre ccbulka Ha KMCTOYHHUK JENIaeTcsl MyTeM yKa3aHus (B KBaJpaTHBIX CKOOKax)
MOPSAAKOBOTO HOMEpa LMUTUPYEMOIl JMTEpaTyphl M 4Yepe3 3allsTyl0 — IHUTUPYEMbIX CTPaHMIL.
YpoBeHb opurnHaIbHOCTH TeKcTa — 50%.

Kpumepuu ouyenku ooknaoa:

«omauunoy (3 6amna) CTaBUTCS, €CIIM 00yYarolMiics MPOSIBUJI UMHUIIMATUBY, TBOPUECKUM
MOJIXO/I, CIOCOOHOCTh K BBIMOJHEHHMIO CIOXHBIX 3aJjaHUi, OpraHU3allMOHHbIE CHOCOOHOCTH.
OTtmeuaeTcsi crIOCOOHOCTh K MyOIMYHOM KOMMYHMKAIMK. JJOKyMeHTalus MpeacTaBieHa B CPOK.
[TomHOCTBIO O(hOpMIIEHA B COOTBETCTBUU C TPEOOBAHUIMU

«xopowoy (2 Oamna) — oOy4aromUWCS JOCTATOYHO TIOJIHO, HO ©0€3 HMHHUIIMATHUBBI H
TBOPYECKMX HAXOJOK BBIMOJHUI BO3JIOKEHHbIE Ha HEro 3ajaud. JloKyMeHTalus npejacTaBieHa
JIOCTATOYHO TOJIHO U B CPOK, HO C HEKOTOPHIMHU HETOPAaOOTKaMU

«yoosnemeopumenvroy (1 Oamn) — oOydaroumuiics BBINOIHUI OOJIBIIYIO 4YacTh
BO3JIO’KEHHOM Ha Hero pa0oTsl. JlomylleHbl CyIeCTBEHHbIE OTCTYIICHUs. JJoKkyMeHTanus caaHa
CO 3HAYUTEJIbHBIM OMo3anueM (6osee Henenu). OTCYTCTBYIOT OTAENbHbIE ()PArMEHTHI.

«HEYO081IeME8OPUMENbHBIU (HUNCE NOPO20B020) YPOBEeHb KOMNEemeHyuuy — O0yJarouuiics
HE BBIMOJIHWJI CBOM 33Jjauydl WJIM BBINOJHUI JIMIIb OTAETbHBIC HECYIIECTBEHHbIE MOPYUYCHHUS.
JloxyMeHTanus He caaHa.

5.2. Ouenounvie mamepuansi 01 pyoesHcHO20 KOHMPONA
(konmpoaupyemovte komnemenyuu OIIK-1, IIKC-2.3):
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S0 RN AL

11.
12.
13.

14.
15.

0.

PyOexHbIil KOHTPOJIb OCYIIECTBIISIETCS 110 00Jiee WIIM MEHEE CAMOCTOSITETILHBIM pa3zesiam
— y4eOHBIM MOJYJISIM Kypca U IPOBOAMUTCSA [0 OKOHYAHUU M3YYEHHUS MaTepHralia MOJyJis B 3apaHee
YCTaHOBJIEHHOE BpeMs. PyOeXHBII KOHTpPOJIb INPOBOJUTCS C LEJIbI0 OINpPENEICHUs KayecTBa
YCBOGHHUS MaTepuana yuyeOHOro MOIyJs B LeloM. B TedeHue cemectpa MpOBOIUTCS TPHU TaKUX
KOHTPOJIBHBIX MEPOTIPUSATHS 110 TpaduKy.

B kagectBe ¢Gopm pyOEKHOrO KOHTPOJS MOXHO HCHOJIb30BaTh TECTUPOBAHUE
(MMChMEHHOE WM KOMIIBIOTEPHOE), TMPOBEACHHE KOJUIOKBUYMa WJIM KOHTPOJBHBIX pPadoT.
Broimonusiempie  paboThl JODKHBI XPAaHUThCA Ha Kadeape TeYeHUH Y4yeOHOro roja Hu IO
TpeOOBaHUIO MPEJOCTABIATHCS B YTpaBIeHHUE KOHTPOJIsS KadecTBa. Ha pyOexHble KOHTPOJIbHBIE
MEpPOIPUATHS PEKOMEHYeTCsI BBIHOCUTH BECh MNPOTPaMMHBIA Marepuall (Bce pas3zielbl) IO
JTUCLUTITUHE.

5.2.1. Bonpocst 0154 KOJIOKEUYMA RO MeMam OUCHUNTIUHDL
(koumpoaupyemas komnemenyus OIK-1, [IKC-2.3):

KosstokBuym Ne 1

MaremaTnueckoe 0XHJIaHHE W AMCIIEPCUS PE3YJIBTaTOB HKCIEPUMEHTA, BKIKOYAs YHMCICHHBIC
3KCIIEPUMEHTHI

MeTo/1b1 TOJTYy4EeHHs TApaMETPOB PACIIPEIEIICHNS] PE3YJIbTaTOB SKCIIEPUMEHTA

JloBepuTenbHbIE HHTEPBAJIBI AJIs1 PE3YJIbTAaTOB SKCIIEPUMEHTA

HopmanbsHo pacnpezeiieHHas reHepalibHas COBOKYITHOCTbD JUISl pe3YJIbTaTOB DKCIIEPUMEHTA
KoppensuuonHas 3aBUCUMOCTb pe3yJIbTaTOB SKCIIEPUMEHTA

Pacnipenenenune CtohroneHta

Pacnipenenenve Xu-kBaapar,

Z pacnpenenenus umepa.

Onucanus IBU>KEHUSI aTOMOB WJIM YaCTHUIL C TIOMOIIBIO KJIacCMuecKoi mexanuku B MM/1.
Perenue ypaBHeHMI NBIKEHHS aHCAMOJSl YacTUI[ MPH MOMOIIY AHAIUTHYECKOW MEXaHHKH B
MM/

Cuibsl MEXXKaTOMHOTO B3auMoAeicTBHS B MeToge MM/I.

Bbruncnenne MakpoCKOIMYECKHX BEJIMUMH (PHEPIUs, TEMIlepaTypa, AaBjieHue u T.1.) B MM/L.
Heobs3arensHOCTh 3HAHMA TOYHBIX TPAEKTOPUN JIBIDKEHHMS YacTHUI[ CHUCTEMBl Ha OOJBIINX
IIpOMeXyTKax Bpemenu B MM/1.

Pacnipenenenne HabopoB KOHUrypaluii, momydaemsle B xojie pacueroB MM/I.

MonenupoBaHue MpoIeccCoB KOHASH A, 00pa3oBaHus HOBBIX (a3 MM/]

KosstokBuym Ne 2

1. Haxoxnenue ypaBHeHUN cocTostHUS MeToioM M1 B BeruncnutensHoOM cpene LAMMPS.

2. Vcnonp30BaHUE ABYXYaCTUYHBIX 1 MHOTOYACTUYHBIX KOPOTKOACHCTBYIOIINX MOTEHIINATIOB
(norenumans! Jlennapa-J>xonca, Mopse, FOkaBs1 u ap.).

3. Metoast OBanbaa u PPPM (Particle-particle particle-mesh) ans pacueToB cui B cucteMax ¢
KYJIOHOBCKHM B3aMMOJecTBHEM. 3aliCh aTOMHBIX KOH(UTYpalyii B TEKCTOBBIN UTH OWHApHBIN
dbaiin.

4. TlocTpoeHue mapHON KOPPETMAIMOHHON (YHKIIMH, OTIpeieTIeHne KOOPAMHAIIMOHHOTO YUCIa U
rapameTpa LeHTPaJIbHON CUMMETPHH.

5. Buzyanuzarop AtomEye.

6. Ucnons3oBanue rpaduveckux mporeccopoB s pacuera o texHoigoruu CUDA) mis
noreHnuano Jlennapa-Jxxonca u Kynosna.

7. Nuatepdeiic MPI nns paGoThl HA MHOTOIIPOIIECCOPHBIX CHCTEMAX.
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1.

2.

NNk W

8. Moaenu napamiensHOro MPOorpaMMHUPOBAHHS

9. IIporpamma myist mosiekyssipHoit tuHaMukd NAMD (NAnoscale Molecular Dynamics) ¢
MCIOJIb30BAaHUEM MOJISIH MapalljIeIbHOTO porpammupoBanust Charm++ 1y1st MoenupoBaHus
OopIIuX cucTeM (00JIee MUJTHOHBI AaTOMOB).

KosnokBuym Ne 3

1. KBaHTOBO-MEXaHMYECKass MOJICKYJIIpHAst JUHAMUKA (OOIIHME MPUHIIUTIBHI)

2. KBaHTOBO-MexaHU4eCKasi MOJICKYJIIpHAasl TUHAMUKA HA OCHOBE UCIIOIb30BAHUS
BbIUKCIUTENIbHOM cpenbl CPMD 1jist KBaHTOBO-XMMHUYECKUX PACUYETOB.

3. Meroasl pacuéTa MAKPOCKOMMYECKUX XapakTepucTuk MM/]

4. PacuéThl IOJIHON PHEPTUH, DICKTPOHHOHN TJIOTHOCTH H T. JI. CACTEM JICKTPOHOB U siiep (¢
WCIOJIb30BaHNEM TIEPUOMUYECKUX TPAHUYHBIX YCIOBHIA) B paMKaxX MeToJ1a (yHKIIOHATA
IUIOTHOCTH C MCITOJIB30BaHUEM C ITOMOIIBIO TakeTa Abinit.

5. Boiuucnenue pacnpeaeneHus 3JIeKTPOHHON TUIOTHOCTH, ONPEeICHHE TMHAMUYECKOM
MaTpuilbl, 3pPEeKTUBHOrO 3apsaaa u T.J. C IOMOIIBIO makeTa Abinit

6. UccnenoBanus mpo1eccoB, COMPOBOKIAAIOIINX MPOXO0KIEHNUE YCKOPEHHBIX YaCTHUIl Yepe3
BEIIECTBO C MOMOIIIbIO Mporpammbl Geant4: u3mydyeHUEe pEeHTITC€HOBCKUX M raMMa-KBaHTOB

7. UccnenoBanus MPOIIECCOB, COMTPOBOXKIAIONINX MTPOXO0XKICHNE YCKOPEHHBIX YaCTUII Yepe3
BEILIECTBO C TOMOIIBIO IporpaMMbl Geant4: pokICHHE SJIEKTPOHHO-TIO3UTPOHHBIX TTap,

8. MoaenupoBaHue pa3BUTHs JIEKTPOMArHUTHOTO Kackana B Geant4

9. Pannanmonnsiii ananu3 B Geant4 (mpoOer, HaKOIUICHUE 3apsi/ia, SKBUBAJICHTHAS /1032 U T.J11.).

5.3.  Ouenounvie mamepuanvl 011 RPOMENCYMOYHOU AMMECMAYUUU
(konmponupyemas komnemenyusa OIIK-1, IIKC-2.3):

HCJ'IBIO IMPOMEIKYTOUYHBIX aTTCCTaHI/Iﬁ 110 AUCHUIIINHE ABJIACTCA OICHKa KadeCTBa
OCBOGHHSI JMCLUIUIMHBI oOydarommmucs. [IpoMexyrouHas arrectanusl IpeJHa3HadyeHa s
00BEKTUBHOT'O MNOATBCPKACHUA W OLCHHUBAHUA HOOCTUTHYTBIX PE3YJILTATOB O6y‘-I€HI/I$I II0CJIE
3aBepILEHHs U3YYCHHsI AUCHUITUHBI. OCYIIECTBIISIETCS B KOHIIE CeMecTpa U MPeCTaBIsAeT COO0M
HUTOTOBYIO OLCHKY 3HAHUM II0 JUCHUILUIMHE B BHAC IMPOBCACHHA JSK3aMCHa. HpOMe)KYTO‘-IHaﬂ
aTTecTallds MOXXET IMPOBOJIUTHCS B YCTHOW, MUCbMEHHOW (opme, u B popme TectupoBanus. Ha
MIPOMEXYTOUHYIO aTTeCTalUI0 0TBOAUTCS 10 30 Oanos.

Bomnpocel, BBIHOCUMBIE HA 3a4€T
KoHTponbHble BOMpOCHl AJig 3a4€Ta COCTOST M3 TEOPETUYECKOW YacTH M3 MPOBEPKHU
HaBBIKOB TMPOCTHIX, HO CHEIU(UUECKUX BBIYMCICHHUM, BCTPEUYAIONIUXCS B TEOPHUHU MPOXOKICHUS
4acTHI uyepe3 BeulecTBO. OTIEIbHO MPOBEPSETCS CTENEHb YCBOCHUS MaTepHuaa, COCTABIISIOIEIO
coJiepKaHue KypCcoBOM paloThl. 3amuTa pedepara MpOBOIUTCS B COOTBETCTBUU CO CTAHIAPTHOM.
Hanucanue pedepara He sBiseTCs 00513aTENBHBIM U HE TIPEIYCMOTPEH YU€OHBIM IIJIAHOM.

MaremaTueckoe OXUIAHUE M JUCIEPCUSA PE3YyIbTaTOB JKCIIEPUMEHTA, BKIIIOYAs YHUCICHHBIC
JKCIIEPUMEHTHI

MeTto1b1 TOJTy4eHHS TAPaMETPOB PACIIPEIEIICHNS PE3YJIbTaTOB dKCIIEPUMEHTA

JloBepUTEIBHBIE HHTEPBAJIBI IS PE3YIbTAaTOB HKCIIEPUMEHTA

HopmanbsHo pacnpezeiieHHas reHepalibHas COBOKYITHOCTD JUJISl pe3YJIbTaTOB DKCIIEPUMEHTA
KoppensanuoHnHas 3aBUCUMOCTB pe3yIbTaTOB SKCIIEPUMEHTA

Pacnpenenenne CteroneHra

Pacnpenenenne Xu-xBaapar,

Z pacnpenencuus 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.

31.

32.
33.

Ornucanust IBM>KEHUST aTOMOB WJIA YaCTHI] C ITOMOIIBIO KJIacCHYecKoi Mmexanuku B MM/,
Perenue ypaBHeHMI IBIKEHHS aHCaMOJIS YacTUI[ MPH MOMOIIM AHAIUTHYECKOW MEXaHHKH B
MM/

Cuiibl MEXXaTOMHOTO B3auMoAeicTBHs B MeToge MM/I.

Boruncnenne MakpoCKONMMYECKUX BETUYUH (SHEPIHsi, TEMIIEpaTypa, AaBjieHue u T.4.) B MM/I.
HeoOs3aTensHOCTh 3HAHMS TOYHBIX TPACKTOPUM JIBUKEHHUS YACTHI[ CHUCTEMbl Ha OOJBLIMX
IIpOMeXyTKax Bpemenu B MM/I.

Pacrnipenenenue HabopoB KOH(UTYpalKid, MoTy4aeMbie B Xoze pacueTroB MM/I.

MopenupoBaHue MPOIECCOB KOHICHC AN, 00pa3oBaHus HOBBIX a3 MM]]

Haxoxxnenne ypaBHeHuii coctosiHust MeTogoM M/I B BerunciurensHoi cpene LAMMPS.
Hcnonb30BaHue JBYXYAaCTUYHBIX M MHOTOYACTUYHBIX KOPOTKOACHCTBYIOIIMX MOTEHIIMAIOB
(morenmmaie! Jlennapa-J>xonca, Mopse, FOkaBs1 u ap.).

Meronsl OBanmbna u PPPM (Particle-particle particle-mesh) mis pacdeToB cuin B cucTeMax C
KYJIOHOBCKUM B3aWMO/JICIICTBUEM. 3aliCh aTOMHBIX KOH(QUrypaluuid B TEKCTOBBIA WM OMHAPHBIMA
Gaiin.

[TocTpoeHune mapHOW KOPPENALMOHHON (YHKIHHU, OMNpEAeTICHHE KOOPAMHAIMOHHOTO YHCIa U
rapamMerpa LEeHTPATbHON CUMMETPUH.

Busyanuzarop AtomEye.

Hcnonp3oBanue rpaduyeckux MporeccopoB uisi pacyera o TexHonorun CUDA) mis
notreHianos Jlennapa-J{xounca u Kynona.

Wurepdeiic MPI 11t paboThl Ha MHOTOIIPOLIECCOPHBIX CUCTEMAX.

Mopenu napaiiensHOro IporpaMMUPOBaHUS

[Iporpamma mnst monekymsipuoit auHamukn NAMD  (NAnoscale Molecular Dynamics) ¢
UCIOJb30BAHUEM MOENU MapajuienbHoro mporpammupoBanusi Charm++ ans MoaenupoBaHHS
00X cucteM (00Jiee MIUJUITMOHBI aTOMOB).

KBaHTOBO-MexaHHUECKast MOJIEKYIIsSIpHAs TUHAMUKA (001K MPUHIIMIIBI )

KBanToBo-mexannyeckasi MOJIEKYJIsIpHasl JUHAMHKA HA OCHOBE HMCIIOIH30BAHUS BBIUMCIUTEIHLHOM
cpenbl CPMD 1151 KBaHTOBO-XMMHYECKUX PACUETOB.

Meroapbl pacu€ra MAKpOCKONMYECKUX XapakrepucTuk MM/

Pacuérel monHONM SHEPrHH, ANEKTPOHHOW IIOTHOCTH M T. J. CHUCTEM DJJEKTPOHOB M siep (c
WCIIOJIb30BAHUEM TEPUOJUYECKHX TPaHUYHBIX YCJIOBHI) B pamMKax MeToja (yHKIIMOHAJA
TUIOTHOCTH C MCTIONIb30BaHUEM C TMIOMOIIIbIO0 makeTa Abinit.

Brruncnenue pacnpeneneHusi 3IEKTPOHHONW TUIOTHOCTH, OIpeNeSeHHe TUHAMUYECKOW MaTpHIIbI,
3¢ deKTUBHOTO 3aps/a U T.JI. ¢ TOMOIIBIO TakeTa Abinit

HccnenoBanust MpoLEcCOB, CONPOBOXKAAIOIIMX IMPOXOXKJIEHHE YCKOPEHHBIX YaCTHI] Yepes
BELIECTBO C IOMOIIbIO porpaMMel Geant4: n3iydeHUe PeHTT€HOBCKMX U TaMMa-KBaHTOB
HccnenoBanus MpoLECCOB, CONPOBOXKAAIOIIMX IMPOXOXKIEHHUE YCKOPEHHBIX YacTHI[ Yepe3
BELIECTBO C NOMOIIbIO porpaMMel Geant4: poxaeHHE ANEKTPOHHO-NIO3UTPOHHBIX Map,
MopenupoBaHue pa3BUTHsI AJIEKTPOMarHuTHOToO kKackajaa B Geant4

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

Kpumepuu ¢popmuposanus oyeHok no npomexncymourol ammecmayui.:

Jnis monmydyeHus 3aué€ra CTYAEHT JOJDKeH HabpaThb 1Mo CyMMe BCeX THIOB KOHTpois 70
0aJIJIOB — TEOPETUUECKOE COJIepKaHNE Kypca OCBOCHO TMOJIHOCTHIO, 0€3 MpoOenoB, HEOOX0IUMbIe
NPAaKTUYECKHEe HaBBIKM pPabOTBI C  OCBOGHHBIM  MarepuaioM cdopmupoBaHbl. Bce
MPEAYCMOTPEHHBIE TPOrpaMMOil  0O0yueHHs y4eOHbIE 3aJaHusl BBITIOJHEHBI, Ka4eCTBO HX
BBITOJIHEHUS OLIEHEHO YMCIIOM OaiioB, OJIM3KMM K MakcHManbHOMY. Eciu 1o uroram Tekyiero u
pyOEKXHOTO KOHTPOJIS YCIIEBAEMOCTH CTYJIeHT Habpain OamioB B npenenax 36 < (Stex + Spys) < 61,
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TO OH JIOIyCKaeTcs K crade 3adera. [lo uToram caauu 3a4era OH MOXET TOBBICUTH CyMMY OassioB
10 61 (He Oosiee), HEOOXOAMMBIX JJIS ITOTYUSHUS 3a49eTa.

[Ipu mokazatensx Hmxke OT 36 0aIOB — TEOPETHUECKOE COJEPKaHHE Kypca HE OCBOEHO,
HEOOXOIMMBIC TPAKTHYCCKHE HABBIKM pPaOOThI HE C(HOPMHPOBAHBI, BBIIOJHECHHBIC YYCOHBIC
3aJlaHus COJIepKaT rpyOble OMMOKH, JOMOHUTEIBHAS CAaMOCTOSITeNIbHAsL paboTa Ha/l MaTepHaioM
Kypca He MPHUBEAET K CYIIIECTBEHHOMY ITOBBIIICHHIO KaueCTBa BBINIOJHEHUS yueOHbBIX 3aaanuid. Ha
3au€Te CTYACHT JIEMOHCTPUPYET HE3HAHHE 3HAYUTEIHLHOW YacTH MPOTPAMMHOIO MaTepHala,
CYIICCTBCHHBIC OIIMOKM B OTBETaX Ha BOMNPOCHI, HEYMEHHE OPHUEHTHUPOBATHCS B MaTepHale,
HE3HAHKME OCHOBHBIX MOHATUN JUCIIUILINHEI.

1. Memoouueckue mamepuainst, onpeoenaouiue npouedypvl OUeHUGAHUA 3HAHUIL,
YMEeHUIl, HABbIKOG U (U1U) OnbIMa 0esamenbHOCmu

Maxkcumanbhast cymma (100 6anso), Habupaemasi CTYACHTOM MO JUCIUIUIMHE BKIIOYACT
JIB€ COCTaBJISIIOIINE:

mepBasi COCTaBIAIONIAs — OLIGHKA pEryIspHOCTH, CBOEBPEMEHHOCTH U KadecTBa
BBITIOJIHEHUSI CTYJCHTOM YYeOHOH paboThl MO HM3YYCHHIO AMCUUIUIMHBL B TEYCHHE IEpPHOIA
W3YYEHHUS JUCIMILTUHBI (CEMEeCTpa, WM HECKOJIBKUX CeMecTpoB) (cymma — He Oosee 70 6amioB).
bannbl, XapakTepusyronme ycueBaeMoCTh CTy/I€HTa 0 AUCLUUIIIMHE, HAOUPalOTCS UM B TE€UEHUE
BCEro nepuoia o0ydeHus 3a U3y4yeHHe OTACNbHBIX TEM U BHITIOJHEHHE OTAEIbHBIX BUAOB PaldoT.

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

OO0muii 6aur TEKymEero W pPyOEeKHOTO KOHTPOJS CKIIAIBIBACTCS M3 COCTABJISIFOIINX,
yka3aHHbIX B «[lomoxenun o peitftunrosoil cucreme KbI'Y». B Teuenue ydeOHOro mporuecca
CTYJEHT 00513aH OTUUTATHCS 110 TEOPETUUECKOMY MaTepually U IPaKTUUECKUM 3aHITHUSIM: OIPOCHI,
WHIUBUAYAIbHbIC 33aHusl. (110 KEJIAHUIO aBTOPA MTPU HEOOXOIUMOCTH )

OO0muii Oamur TeKymero W pyOe)HOro KOHTPOJS CKIIAIBIBACTCS W3  CICTYIOIMIUX
COCTaBJISIOUINX MPUIIOKEHUE 2.

Llenvio npomesrcymounvix ammecmayuii 10 JUCUUILTUHE SIBISIETCS OLIEHKA Ka4eCTBa
OCBOCHHUS JUCLUUIUINHBI 00y4YaroIUMUCS.

Kpumepuu oyenku kauecmea oceoenusn oucyunaunst (Ilpunoxncenue 3)

Kputepuem oneHku ypoBHS C(OOPMHUPOBAHHOCTH KOMIIETEHIMH B paMKax y4deOHOMH
JUCLUIIMHBI SBIISIETCS 3a4eT.

B nepuoa moAroToBKM K 3a4eTy CTYJIEHTHI BHOBb 00palatoTCs K y4€OHO-METOANYECKOMY
MaTepualy U 3aKpeIuIsIioT IPOMEKYTOUHbIE 3HAHUS.

[ToaroroBka oOyuarorierocst K 3a4eTy BKIJIIOYAeT TpU Tara:

—  camocTosTeNnbHas paboTa B TEUEHHUE CEMECTPA;

—  HeNoCpe/ICTBEHHas MOJrOTOBKA B JTHH, MPEALIECTBYIOIINE 3a4EeTy 110 TeMaM Kypca;

— TOJTrOTOBKAa K OTBETY Ha 3K3aMEHAI[MOHHBIE BOIIPOCHL.

[Ipy moaroToBke K 3adeTy OOy4aroUMMCs Ie1eco00pa3HO HCIOJb30BaTh MaTepuaibl
JeKIUH, y4eOHO-METOIMYECKHE KOMIUIEKChl, HOpPMAaTHBHbIE JIOKYMEHTBl, OCHOBHYI U
JIOTIOJTHUTENBHYIO JTUTEPATYpYy.

Ha 3auer BbIHOCHTCS Marepuand B o0beMe, MPEJyCMOTPEHHOM pabodeil mporpamMmoii
y4eOHOM TUCIUIUIMHEI 32 ceMecTp. 3aueT IPOBOAUTCS B MUCbMEHHOM / yCTHOH (opMme.

[Ipu mpoBeaeHuu 3adera B MUCBMEHHOHM (ycTHOH) (opme Bemymuii mpernonaBaTelb
COCTaBJISIET 3K3aMEHAI[MOHHbIE OWJIETHI, KOTOPhIE MOTYT BKJIIOYATh B Ce0S: TECTOBbIE 3aJaHMUS;
TEOPETUYECKHE BOIPOCH, 3aJauyd WIN cUTyauuu. DPopMyIMpOBKAa TEOPETUUYECKUX 3aJaHUMN
coBnajiaeT ¢ GOpMyJIHPOBKOI NEpeyHsI BOIPOCOB Ha 3a4€T, TOBEICHHBIX JI0 CBEIEHUS CTYIEHTOB.
CopneprxaHue BOIPOCOB OJHOTO OMJIETa OTHOCUTCS K Pa3JIMYHBIM Pa3/ielaM MPOTrPaMMBI C TEM,
4YTOOBI OOJIEe MOHO OXBATUTh MaTepuall yueOHOU JUCIUIUINHBI.
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B ayauTopuu, rac mnpoBOJUTCA yCTHbeI 3a4CT, OOJDKHO OJHOBPEMCHHO HAXOOUTHLCA HC
Ooiee ACCATH CTYACHTOB HAa OJHOI'O IIPCIOAaBaTCIIA. Ha IMOATOTOBKY OTBCTA HA ouiet OTBOJUTCA

40 MuHYT.

[Tpu npoBeneHnU TUCHMEHHOTO 3a4eTa Ha paboTy OTBOAUTCS 10 60 MUHYT.
Pe3ynbraT yCTHOTO MM MMCBMEHHOTO 3a4eTa BhIPaXKaeTcs OalIaMH.

Taobnuya 7. Pezynomamul 0céoenus yuedoHoul OUCyUnIunbl, HoOOaeHcauiue nposepke

Pe3yabTaTsl
o0y4eHust
(KOMIeTEeHINN)

OcHOBHBIE MOKA3aTeJIN OLEHKH
pe3yJbTaTOB 00yUYeHUs

Bua oneHo4HOIr0
MarepuaJia

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

HayK

3namp

METOBI MaTeMaTU4ECKOU
00paboOTKH DKCIEPUMEHTATBHBIX
U BBIYHCIUTENIBHBIX  JIaHHBIX,
METOJI MOJIEKYJISIPHOM JUHAMUKH
(MMI), TIPUHIIUTIBI
MOJIETUPOBAaHUsI  MPOLIECCOB B
KOHJICHCHPOBAHHBIX ~ Cpeliax C
MTOMOIIIBIO CHeIHaTbHbIX
BBIYHCIUTEILHBIX CPEll, TaKuX
kak LAMMPS, GEANT4 u nap.,
91O MTO3BOJIAT MPUMCHSITh
0a30BbIC 3HAHUS, IOJIyUCHHBIE B
o0JlacTH  MaTeMaTHYEeCKUX U
(M1K) ecTecTBEHHBIX HAyK

Tunosble OLIEHOYHBIE
MaTepHuasl JUisl YCTHOTO
ornpoca;
THIIOBBIE TECTOBBIE
3aaHus;
IIPUMEPHBIE TEMBI
JIOKJIaJa;

THUIIOBBIE  OLICHOYHBIE
MaTepuabl K 3a4€ETYy.

Ymemo

MIPOBOJIUTH MaTEeMaTHYECKYIO
00paboTKy KaK
OKCIEPUMEHTAIBHBIX  JAHHBIX,
TaK M JAaHHBIX MOJEIMPOBAHUS,
BBUSIBIISIT M AQHAJIM3HUPOBAThH
JTaHHbIE 0 CBOMCTBax
KOH/ICHCUPOBAHHBIX cpen,
MOJTyYeHHbIE Ha OCHOBE
MH(OPMALIMOHHBIX
BBIUMCIIUTENIBHBIX pecypcos

OTKPBITOTO JOCTYIa TaKUX Kak
LAMMPS, GEANT4 u ap, uto
MO3BOJIUT TPUMEHSTh 0a30BbIC
3HAHUS, TOJNyYE€HHBIE B 00IACTH

OneHOYHbIE MaTepHUaJIbI
I CaMOCTOSATEIILHOM
paboTsI THUIIOBBIC
TECTOBEBIC 3aJJaHUS

MaTeMaTUYECKUX u (nm)

€CTECTBEHHBIX HayK

Bnaoemp npumepHble Tembl
METOJMKON MaTEMaTHUYECKOH | noknafos

00paboTKe SKCIEePUMEHTAITBHBIX
nu BBIYUCINUTCIBHBIX JaHHBbIX,
HaBBIKOM TIOMCKAa HE00XOIUMBIX
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JTaHHBIX 0 CBOICTBax
KOHJICHCUpOBaHHbIX (a3  Ha

OCHOBE BJIJICHUS
nH(OPMALIMOHHBIMU

BBIYMCIIUTEIIBHBIMA ~ PECYpCaMH,
4TO MTO3BOJIUT MPUMEHSITh

0a30BBIC 3HAHUS, IOJYYCHHBEIC B
o0jacTh  MaTeMaTH4YeCKuX H
(W1M) eCTeCTBEHHBIX HAyK

OIIK-1.2  Cnocoben
WCIIOJIb30BaTh npu
peleHuH
npodeccunoHaTbHBIX
3ama4 3HaHUS,
MOJTy9EeHHBIC B
obnactu
MaTeMaTHIECKHUX

1 (MJIM) €CTECTBEHHBIX

HayK

3Hathb

METOJIbI MaTeMaTU4ECKOU
00pabOTKH 3KCIIEPUMEHTATBHBIX
U BBIYHCIUTEIBHBIX  JIaHHBIX,
METOJI MOJIEKYJISIPHOM JTHHAMUKH
(MM[), MIPUHIUIIBI
MOJIETUPOBAaHUSI  MPOLIECCOB B
KOHJICHCUPOBAaHHBIX  cpefax C
MTOMOIIBIO CHeIHaTbHBIX
BBIYHCIUTEILHBIX CPEll, TaKuX
kak LAMMPS, GEANT4 u nap.,
YTO TO3BOJIMT HCIIOIB30BATh MPU
pemieHud  TPOdeCCUOHATBHBIX
3a/1a4  3HAHUS, TIOJIyUCHHBIC B
o0JacTu MaTeMaTHYECKHUX

U (WJI1) €CTECTBEHHBIX HAYK

CM.BBIIIIE

Ymerhb

MIPOBOJIUTH MaTeMaTHYECKYIO
00paboTKy KaK
AKCIIEPUMEHTAIBHBIX JaHHBIX,
TaK W JIAHHBIX MOJICITHPOBAHUS,
BBISIBISATH M QHAIU3UPOBATH
JIaHHbIC 0 CBOMCTBAX
KOHJICHCHPOBAaHHBIX cpen,
MOJTyYCHHBIC Ha OCHOBE
MH(OPMAIIMOHHBIX
BBIYMCIUTENIBHBIX pecypcoB
OTKPBITOTO JOCTyNa TaKHUX Kak
LAMMPS, GEANT4 u ap, uto
MO3BOJIUT  HCMOJNB30BaTh  MPH
peleHnmn PO ECCHOHATBHBIX
3aa4 3HaAHMS, I[IOJIyYCHHBIE B
00/1aCTH MaTeMaTHYECKUX

Y (WJIM) €CTeCTBEHHBIX HAYK

CMm.BBIIIIE

Baagern

METOJINKON MaTeMaTHYEeCKOH
00paboTKe SKCIEePUMEHTAITBHBIX
M BBIYUCIHUTEIBHBIX  JAHHBIX,
HaBBIKOM TIOMCKa HEOO0XOJUMBIX

CM.BEBIIIIE
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JTaHHBIX 0 CBOICTBax
KOHJICHCUPOBaHHBIX a3  Ha
OCHOBE BIIQ/ICHUS
nH(OPMALIMOHHBIMU
BBIYHUCIUTEILHBIMI  pecypcami,
YTO MO3BOJIHUT HCHOJIb30BaTh MPH
perieHnu npodeccHOHATBHBIX
3aa4 3HaAHMS, I[IOJIyYCHHBIE B
objacTh MaTeMaTHYECKHX u
(W) eCTeCTBEHHBIX HAyK

OIIK-1.3 Criocoben
BBIOMPATh
(bu3nUecKre MOJIEIH U
METOJIbI PEIICHUS
3aja4
npoeCCUOHATLHON
JeSATEIHOCTH

3HaTh

METO/IbI MaTeMaTH4eCKOU
00pabOTKK 3KCIIEPUMEHTAIBHBIX
U BBIYMCIUTENBHBIX  JIaHHBIX,
METOJ, MOJIEKYJISIPHOU JAMHAMUKH
(MMI), TIPUHITATIBI
MOJICIIMPOBAaHMUS  MPOIECCOB B
KOHJICHCUPOBAHHBIX ~ Cpellax C
MTOMOIIIBIO CHeHaTbHbBIX
BBIUUCIUTENBHBIX CpEll, TaKuxX
kak LAMMPS, GEANT4 u np., ,
YTO MO3BOJHUT HCMOJIB30BaTh MPH
perieHnu npoecCHOHATBHBIX
3aa4  3HaAHMS, I[IOJIyYCHHBIE B
o0JlacTH  MaTeMaTHYeCKUX U
(MM) ecTeCTBEHHBIX HAyK, YTO
II03BOJIUT BBIOMpATh (pU3MUECKUe
MOJETM ¥ METOJbl pEIICHUS
3a1a4 npoeccuOHATEHON
JeSITebHOCTH

CMm.BEIIIIE

Ymers

MIPOBOJUTH MaTEMaTHUECKYIO
00paboTKy Kak
HKCIEPUMEHTATbHBIX JaHHBIX,
TaK ¥ JJAHHBIX MOJICIIMPOBAHMUS,
BBISIBIIATH M aHAIM3UPOBATH
JIaHHBIE O CBOMCTBaX
KOHJICHCUPOBaHHBIX Cpel,
IIOJIyYE€HHBIE HA OCHOBE
MH(OPMALIMOHHBIX
BBIUMCIIUTENIBHBIX PECYPCOB
OTKPBITOT'O JJOCTYIAa TAKUX KaK
LAMMPS, GEANT4 u np. , uto
MIO3BOJIUT BbIOUpaTh (pU3MUecKue
MOJIEJIA ¥ METOJIbI PELICHUS
3a/1a4 mpoeccuoHaTbHON
JESATENIBHOCTH

CM.BBIIIIE
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Baagers

METOIUKON MaTeMaTHUUYECKOH
00paboTKe IKCIIEPUMEHTAIBHBIX
Y BBIUUCIIUTEIbHBIX JaHHBIX,
HABBIKOM ITOMCKA HEOOXOMMBIX
JAaHHBIX O CBOMCTBAX
KOH/ICHCUPOBAHHBIX (a3 Ha
OCHOBE BJIaJICHUS
UH(POPMAIIMOHHBIMH
BBIYHUCIUTENbHBIMHI pecypcami,
YTO MO3BOJIUT BHIOMPATH
(busznyecKkre MOJICIH U METO/IbI
pereHus 3a1a4
npodecCuoHAIbHON
JESITeTbHOCTH, YTO MO3BOJIHT
BBIOMPATh (PU3UUYECKHE MOJICIH H
METOBI pEIICHUS 3a/1a9
npodeccnoHanbHOM

TSI TeTbHOCTH

CM.BEBIIIIE

[TKC-2.3 Cnocoben
paspabarbIBaTh U
obecrieynBaTh
yIpaBJICHHUE
WH()OPMAITMOHHBIMU
cucreMamMu (PU3UKH
KOHJICHCHPOBaHHBIX
cpen

3unatb

METO/IbI MaTeMaTH4eCKOU
00pabOTKH 3KCHEPUMEHTAIbHbBIX
U BBIYMCIUTENIBHBIX  JIaHHBIX,
METOJT MOJICKYJISIPHON JTMHAMUKH
(MMI), TIPUHITUTIBI
MOJICIMPOBAaHUS  MPOIECCOB B
KOHJICHCUPOBAHHBIX ~ Cpellax C
MTOMOIIIBIO CHEIHATbHBIX
BBIUUCITUTENBHBIX CpEll, TaKuxX
kak LAMMPS, GEANT4 u nap. ,
qTO MO3BOJIUT BBIOMpAThH
¢dusnveckne MOJEeTd M METOJIBI
pelieHus 3a1aq
npo¢eCcCuoHATBHON
NEeSTeNbHOCTH, 4YTO  TO3BOJUT
pa3pabaTeiBaTh U oOecTeunBaTh
ylpaBieHHe HHPOPMAIIIOHHBIMH
CHUCTEMaMH buzuku
KOHJICHCHPOBAHHBIX CpeJl

CMm.BBIIIIE

Ymernb

MIPOBOJIUTh MATEMATHUECKYIO
00paboTKy Kak
SKCIEPUMEHTAIIbHBIX TaHHBIX,
TaK M JIAaHHBIX MOJICTTUPOBAHMUSI,
BBISIBJIATh U aHAJIM3UPOBATH
NaHHBIE O CBOMCTBAX
KOHJICHCUPOBAHHBIX CpeJ,

CM.BrIIIE

18




MOJTY4CHHBIC HA OCHOBE
MH(OPMAITMOHHBIX
BBIYHCIIUTENILHBIX PECYPCOB
OTKPBITOTO JJOCTYIIa TAKUX KaK
LAMMPS, GEANT4 u np, uto
MIO3BOJIUT pa3pabaThIBaTh U
o0ecrieynBaTh yrpaBiecHHE
MH(POPMAIIMOHHBIMU CHCTEMaMHU
(U3MKH KOHJICHCUPOBAHHBIX CPEJl

Baapersn CM.BbI1LIE
METOANKON MaTeMaTUYECKON
00paboTKe IKCIIEPUMEHTAIBHBIX
1 BBIYMCIIUTEIbHBIX JAHHBIX,
HABBIKOM TTOMCKA HEOOXOAMMBIX
JIAHHBIX O CBOMCTBAaX
KOH/ICHCUPOBAHHBIX (a3 Ha
OCHOBE BJIaJICHUS
UH(POPMAIIMOHHBIMH
BBIUUCIIUTENILHBIMU PECYpPCaMH,
YTO MO3BOJIUT pa3pabaThIBaTh U
o0ecreynBaTth yrpaBieHHE
MH(POPMAIIMOHHBIMHA CUCTEMaMHU
(U3MKN KOHJIEHCUPOBAHHBIX CpeJl

Takum o00pa3oM, BBIOJHEHHE THUIOBBIX 3a/JaHUl, IpEJICTaBICHHBIX B pasznene S
«OneHoOYHbIE MaTepuanbl s TEKYIIero W pyOeKHOTO KOHTPOJIS YCIIEBaEMOCTH H
IIPOMEKYTOUHOM aTTECTaI[M» T03BOJINT KPUTUYHO, OLIEHUTD:

CIIOCOOHOCTh TNPOBOJIUTH TEXHUYECKYID BEpUPHUKALUI0O M 00CTy)KHMBaHHWE NPUOOPOB U
9KCIIEPUMEHTAIBHBIX YCTAaHOBOK;

CIIOCOOHOCTh TPOBOAUTH (PU3MKO-TEXHHUYECKOE OOECHeYeHHe COBPEMEHHBIX METOJ/I0B
UCCIIEIOBAHMsI MPOOJIEM TMPOXOXKAEHUS, a TaKXkKe MOBOAUTh TEOPETUUYECKUE pacu€Tbl U
MOJIETMPOBAHUE MPOIECCOB (PU3UKU KOHIEHCUPOBAHHBIX CPEl.

7. Yuebno-memoouuecxoe obecneuenue OuCyuniuHbl
7.1. Hopmamueno-3axonooamenvHule akmbl
1. IIpukaz MunoOpnayku Poccuiickoit @Peneparmun 7 asrycta 2020 1. Ne 891,
3apeructpupoBaH B Muntocte P® 24 asrycra 2020 r., peructpanrionsbiii Ne 59412.

7.2. OcHosHas tumepamypa

1.ITaxomoB M.M. KBanTOBasi Teopus u3iIydeHHUs. B3aumonelcTBUE H3ITy4YE€HHs] C BEIIECTBOM
[DnexTponHbIii pecypc]: yuebHOoe mocobme/ IlaxomoB U.U., XopoxopoB A.M.— DneKTpoH.
TEKCTOBbIE JaHHble.— M.: MOCKOBCKHI TOCYAapCTBEHHBIM TEXHUYECKUN YHHUBEPCUTET UMEHU
H.D. baymana, 2010.— 36 c.— Pexum noctyma: http://www.iprbookshop.ru/31423.html.—
3BC «IPRbooks»

2.Umepesa T.M. 3agaun mo paguanioHHON pu3uke [DIEKTpOHHBINA pecypc|: yueOHoe mocooue/
UmepeBa T.M., Knumoa T.B.— DnektpoH. TekcToBble naHHbIe.— OpeHOypr: OpeHOyprekuii
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rocygapctBeHHbli  yHuBepcuter, ObC ACB, 2017— 123 c¢— Pexum pocrymna:
http://www.iprbookshop.ru/71273.html.— SBbC «IPRbooks»

3.ITaxomoB N.U. IIpoxoxneHne n3nydyeHus: 4epe3 rpaHully pasjieia OJHOPOIHBIX M30TPOIMHBIX
cpen [OnekTpoHHbi pecypc]: ydeOHoe mocobue/ IlaxomoB W.M., XopoxopoB A.M.—
ONEeKTpPOH. TEKCTOBbIE JaHHble.— M.: MOCKOBCKHH TIOCYylapCTBEHHBIH TEXHMUYECKUM
yHuBepcuter  umenu  H.D.  baymana, 2006.— 42 c.—  Pexum  jgoctyna:
http://www.iprbookshop.ru/31202.html.— 3BC «IPRbooks»

4 Benpunckuii P.B. KBaHTOBas Teopus paccesHus [DIEKTpOHHBIH pecypc]: ydeOHHK/
Benpunckuii P.B.— DnexTpoH. TekcToBbIe JanHbie.— PocToB-Ha-/{ony: FOxHbIH (enepanbHbii
yauBepcuteT, 2008.— 192 c.— Pexum nocrymna: http://www.iprbookshop.ru/46977 html.—
3BC «IPRbooks»

5.Kamenko A.Il. ®usuka tBepmoro tena. dusuka sapa. SnepHbie peaknuu [DJIESKTPOHHBIN
pecypc]: MeToIMYecKue YKa3aHMsl K IMPAKTUYECKUM 3aHATUSAM M JOMAalIHUM 3aJaHusAM 110
mucuuminHaMm:  «B3aumoneiicTBue u3iMydeHHs C BemiecTBoM», «Teopernyeckas ¢uznkay,
«Dusnueckue coiictBa TBepAbix Temy/ Kamenko A.IN., Crpoxorckuii I'.C., [llapanos C.1.—
DNEeKTPOH. TEeKCToBble MAaHHble.— Jlumenk: Jlumenkuid rocyAapcTBEHHBIH TEXHHYECKUN
YHUBEPCHUTET, 9BbC 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 U3IydyeHUs: B TBEPABbIX Tenax [DIeKTPOHHBINH pecypc]: yueOHoe
nocobue/ Jlmbencom M.H., SxoeneB E.b., I[langeiouna I'.JI.— DIEKTpOH. TEKCTOBBIC
nannsle.—  CII6.: VYuuBepcurer WUTMO, 2015.— 130 c— Pexum pocryna:
http://www.iprbookshop.ru/65819.html.— 3BC «IPRbooks»

7.Ilonsxo JI.C. Meroanueckue peKOMEHJAIMU IO BBHIMOIHEHUIO MPAKTUYECKUX 3aJaHUil 1O
Kypcy «BsaumopeiictBue nasepHoro wusiyueHuss c BemectBom» (Yacts 1. Ilormomenue
u3NydyeHus: B TBepAbIx Tenax) [Onekrponnbiii pecypc]/ [Nomskxos [.C., llanneibuna I'.J1.,
SxoBnes E.b.— Dnektpon. TekcroBbie nanubie.— CII0.: YauBepcurer UTMO, 2016.— 84 c.—
Pexxum noctyna: http://www.iprbookshop.ru/67265.html.— 3BC «IPRbooks»

8.Enmamenko O.Jl. 3ammTa OT MOHM3UPYIOMIUX HM3Ty4YeHUU [DIEKTPOHHBIA pecypc|: yueOHoe
nocodue/ Enamenko O.J., Sctpebunckuii P.H., Uepkammna H.M1.— DnekTpoH. TEKCTOBbIE
naHHble.— benropoa: benropoacknii rocyaapCTBEHHBIM TEXHOJIOTMYECKUN YHHBEPCUTET WM.
B.I. [TyxoBa, SbC ACB, 2015— 83 c— Pexxum JlocTyna:
http://www.iprbookshop.ru/70250.html.— 3BbC «IPRbooks»

O.ITaBnenko B.M. VICTOYHMKK HMOHU3MPYIOIUX H3My4eHUN [DIEKTPOHHBIN pecypc]: yueOHOe

nocobue/ IlaBnenko B.M., Egamenxko O.[l., Yepxammuna H.M.— DOnekTpoH. TeKcTOBBIE
nanHele.— benropoa: benroponckuii rocynapcTBeHHBIH TEXHOJIOTUYECKUNA YHUBEPCUTET HM.
B.I. [IyxoBa, 9BC ACB, 2015.— 242 c— Pexxum JOCTYyTIA:

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

10.JIu6encon M.H. B3aumoseiicTBre J1a3epHOTO0 M3Iy4YEHHUs C BEIIECTBOM (CHJIOBAasi ONTHKA).
Yacts I. IlornomnieHue ga3epHOro n3mydeHus B TBEPAbIX Tenax [DIeKTpoHHbIH pecypc]: yueOHoe
nocobue/ Jlubencon M.H., SxosneB E.b., Illanasiouna I'.JI.— DNEeKTpOH. TEKCTOBBIE
nanaele.—  CII6.: VYuuBepcurer WUTMO, 2015.— 130 c— Pexum pgocryma:
http://www.iprbookshop.ru/65819.html.— 3BbC «IPRbooks»

11.JIu6encon M.H. B3aumojeiicTBue J1a3epHOrO M3ITY4YEHHUS C BELIECTBOM (CHJIOBAasl ONTHKA).
Yacte II. JlazepHbiii HarpeB W pa3pylieHHe MaTepHaioB [DIEKTPOHHBIM pecypc]: ydeOHoe
nocodue/ Jlubencon M.H., Sfxosne E.b., [Hanapiouna I'.J.— DIEKTpOH. TEKCTOBbIE
nanupie.—  CII6.: VYuuBepcurer HWTMO, 2014.— 181 c¢— Pexum nocryma:
http://www.iprbookshop.ru/65820.html.— DBC «IPRbooks»

12.Tapacenko FO.H. HonuzamumonHsie MeTOABI  JO3UMETPHUU  BBHICOKOMHTEHCHBHOTO
MOHM3UPYIOUIETO n3NydeHus [OnekrponHslil pecypc]/ Tapacenko FO.H.— DnekTpoH. TeKCTOBbIE
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JAHHbIC.— M.: Texnocdepa, 2013.— 264 c.— Pexxum JOCTyIa:
http://www.iprbookshop.ru/26895.html.— 3BC «IPRbooks»

13.babenko C.I1. PagmoaktuBHOCTH sizep. B3aummopelicTBue o- U B-U3My4eHUH C BEIIECTBOM
[DnekTpoHHBIN pecypc]: METOAMYECKHEe yKa3aHUsl K BBIMOJIHEHUIO jJabopaTopHOi pabotsl -3
no Kypcy obmeii ¢pusuku/ badenko C.I1., AnuneB .H.— DnexkTpoH. TekcToBBIE TaHHBIE.— M.:
MocKkoBCKUI TOCYIapCTBEHHBIN TeXHUYECKUW yHHUBepcuTeT umeHu H.O. baymana, 2010.— 16
c.— Pexxum nocryna: http://www.iprbookshop.ru/31205.html.— DbC «IPRbooks»
14.Kongparenko C.I'. HeomnpeneneHHOCTh U3MEPEHUNM XapaKTEPUCTUK HOHU3HPYIOIIMX
u3IydeHud [DaekTpoHHBIH pecypc]: ydebHoe mocobme/ Konaparenko C.I'.— DiekTpoH.
TEKCTOBBIC JaHHBIC.— M.: AKajieMusl CTaHIapTU3AIKNK, METPOJIOTHH U cepTudukannu, 2009.—
18 c.— Pexxum gocryma: http://www.iprbookshop.ru/44351.html.— DBC «IPRbooks»
15.Konnparenko C.I'. MeTponoruss HEUTPOHHOTO M3Iy4YeHUs [DIIEKTPOHHBIN pecypc]: yueOHoe
nocobne/ Konaparenko C.I'— DiekTpoH. TEKCTOBbICe JaHHbIe.— M.: Akanemus
CTaHJapTHU3aluu, MeTpojorun u ceptudukaruu, 2014.— 37 c.— Pexum pgocryna:
http://www.iprbookshop.ru/44349 . html.— 3BC «IPRbooks»

17.Konaparenko C.I'. ®@usuyeckue OCHOBbI HM3MEPEHUU XapaKTEPUCTHUK HOHU3UPYIOIINX
u3MydeHui [OnekTpoHHBIH pecypc]: koHcmekT nekuui/ Kongparenko C.I.— DnexTpoH.
TEKCTOBBIC JaHHBIC.— M.: AKaJieMHsl CTaHIapTU3AIMK, METPOJIOTHH U cepTudukanuu, 2011.—
41 c.— Pexxum nocryma: http://www.iprbookshop.ru/44310.html.— DBC «IPRbooks»
18.Enamenko O.J[. 3amuTta OT MOHM3UPYIOUIMX W3NTydyeHUN [DIEeKTpOHHBIN pecypc|: yueOHoe
nocooue/ Emamenko O.J., Sctpebunckuii P.H., Yepkammna H.M.— DnekTpoH. TEKCTOBbIE
nanHble.— benropon: benropoickuii rocyqapcTBEHHBINM TEXHOJOTHYECKHM YHHBEPCUTET WM.
B.I. [lyxoBa, 9BC ACB, 2015.— 83 c— Pexnum JOCTYyTIA:
http://www.iprbookshop.ru/70250.html.— 9BC «IPRbooks»

7.3. Hononnumenvnas numepamypa

l.Jlanpmay JI.J., Jlubmun E.M., Teopernueckas ¢usuka T.3. KsanTtoBas MexaHuka
(wepenstuBuctckas treopus), "duzmatiur”, 2011

2. Myxun K.H. DkcnepumenranbHas sinepHas ¢usuka. B 3-x 1. T. 1. ®dusuka aToMHOrO sijpa.
"Jlansn", 2009

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

4. Iunentok IO.M. @yHIaMeHTaJbHbIE W TNPUKIAIHBIE MCCIEAOBAHUS HAa MHUKDPOTPOHE.
"@usmatiut", 2009

5. Kanuronos .M. Beezaenue B ¢pusuky sapa u yactui: yueonuk. PUSMATIIUT, 2010 r.

6. EmenssnoB B.M., Tumomenko C.JI., CrtpuxanoB M.H. BBeneHue B pensiTUBUCTCKYIO
anepuyto puzuxky. DUSMATIIUT, 2011 r.

7. Tyry3 @©.K., Xokono M.X., "IIponieccsl paccesHUs 3apsyKEHHBIX YAaCTHUI] B TBEP/bIX Tenax'",
Hay4HO-METOANYECKOe u3aanue, 32 crp., Maiikom, 2001 r.

8. Crapony6rues B.K., Pomanos P.U. IIpoxoxaenne yactuil uepes BemecTBo, Tamkent, 1962.
9. bop H. IIpoxoxkneHne aTOMHBIX 4acTHIl yepe3 BemecTBo. MockBa, THOcTpaHHas

nureparypa, 1950.

10. JIunaxapa Y. BousaMe KPUCTAILTHYECKON PEIIETKH Ha JIBHKEHHE GBICTPBIX 3apsSHKEHHBIX
yactul. YOH, 1.99, ¢.210, 1969.

11. KymaxoB M.A., Komapos ®@.®. DHeprerndeckue NoTepu U NpoOerd HOHOB B TBEPIBIX
tenax, M., Munck, BI'Y, 1979.

12. M.X. XokoHoB. WM30panHble Bompochl ¢u3nueckoil kuHetuku. Hampumk, 1999.
PexomengoBano YMO B kadyecTBe yueOHOTO TOCOOUSI.
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13. KanamnukoB H.I1., PemuzoBuy B.C., Ps3anoB M.M. CTokHOBEHHS OBICTPBIX 3apsSKEHHBIX
yacTull B TBEPABIX Tenax. M., " Atomuzaat”, 1980.

14. Poccu b. Yactuusl 6onpinux suepruii. Mocksa, ['octexuzaar, 1955.

15. Tep-MuxkaenssH M.JI. Bnusiaue cpenbl Ha AJIEKTPOMArHUTHBIE MPOIECCHI MPU BBICOKUX
sHeprusix. Epesan, 1969.

16. Konmpuyxkkun A.M., Vuaiikun B.B. BBemeHue B Teopuio MpPOXOXKIACHUE YaCTHI[ depe3
BemecTBo. MockBa, ' Atomusaat”, 1978 r.

17. Axuesep A.U., lllynera H.®. DnexkrpoauHaMuKa BbICOKMX dHEPTrUil B BellecTBe. MOCKBa,
“"Hayxka", 1993.

18. XoxonoB M.X. N36pannbie Bonpockl pu3ndeckoit knHeTuku (KuHeTnvyeckne ypaBHEHHS ).
Hanpuuk, w3n. KBI'Y, 2008 1., 87 c. PexomenmoBano YMC mno ¢usuke YMO 1o
KJIACCUYECKOMY YHUBEPCHUTETCKOMY OO0pa30BaHHMIO B KadecTBe Y4eOHOTo ™OcoOus s
CTYJICHTOB BBICIIUX Y4eOHBIX 3aBEeICHUI

19. Kynpsimos FO.b. Paguanmonnas 6nodusnka (MOHU3UPYIOLIKE U3TYyYeHHs): YIeOHUK.
OU3SMATIIAUT, 2004

20. Jlangay JI.A., Jludmun E.M. Teopetnueckas puszuka. T.8 DnexTpoarnHaMuKa CIIOUTHBIX
cpen. "duzmaraut", 2005.

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

7.5. Unmepuem-pecypcoi
[Ipy wu3yyeHUH AUCHUIUIMHBI CTYAEHTaM TMOJIE3HO II0Jb30BaThCS CIEAYIOIIUMHA
WHurepHer — pecypcamu:
1. http://elibrary.ru

http://www.scopus.com
http://www.isiknowledge.com/
obwue uHpopmayuoHHbvle, CNPABOUHbLE U NOUCKOBBIE:

2. www.studentlibrary.ru

3. http://www.mathnet.ru

4. http://www.iprbookshop.ru
5. www.ufn.ru

6. http://lib.kbsu.ru

7.

8.

1. CmpaBounas npasoBas cuctema «l'apant». URL: http://www.garant.ru.

CrnpaBounas npasosas cuctema «Koncynerantllimroc». URL: http://www.
consultant.ru

IlepedyeHb aKTyaJbHbBIX 3JIEKTPOHHBIX MH(POPMALMOHHBIX 0a3

JAHHBIX, K KOTOPbIM o0ecmedeH aoctyn noJab3osarenasim KbI'Y
(2021-2022 yu.r.)

Neni/ | HammeHoBa Kparkas Anpec caiita HanmeHoBaHue Ycnopus
n HHe XapaKTepHCTHKA OpraHM3aIuM- J0CTyna
3J1eKTPOHHO BJIa/leJIbLA;
ro pecypca PEKBHU3HTHI
JA0r0BOpa
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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=

«Web of [Tonuremarnueckas http://www.isikno Komrmanus Hoctym o IP-
Science» pedepaTtuBHO- wledge.com/ Thomson anpecam
(WOS) ouommorpaduueckas u Reuters KbI'Y
HayKOMETpHUYECKast Cy0/u1eH310H
0asa TaHHBIX, B HBIi J10TOBOP
KOTOPOI Ne WoS/592 ot
HHIEKCUPYIOTCS 05.09.2019 r.
okomno 12,5 AKTHBEH 10
TBIC. )KYPHAJIOB 31.12.2021r.
Sciverse PedeparuBnas n WznarensctBo | Hoctym mo IP-
Scopus aHaMTHYecKas 0aza http://www.scopu | «Elsevier. Hayka ampecam
W3JaTENbCTBA | JaHHBIX, COEpKaIas s.com U TEXHOJIOTUU KbI'Y
«OIb3eBup. 21.000 Cy0/u11eH310H
Hayka u PpELEeH3UPYEMBIX HbIi1 10roBOP
TexHonoruw» | xkypsanos; 100.000 Ne Scopus/592
KHHT; 370 KHKHBIN ot 05.09.2019 .
cepuit AKTHUBEH 10
(TIpoIOMAKAIOIITHX CSI 31.12.2021r.
W3JIaHUi);
6,8 MuIH.
JIOKJIa/I0B U3 TPYIIOB
KOH(epeHIUH
Hayunas Onektp. bubnnoreka http://elibrary.ru 000 «HOb» [TomHbrit
JJIeKTPOHHA | HAYYHBIX IyOJUKALMH JIOCTYT
s - oxojo 4000
O0ubdamorexka | MHOCTpaHHBIX U 3900
(HOb OTEYECTBEHHBIX
PODON) Hay4HBIX KypHAJIOB,
pedepats
myOmkaruii 20 ThIC.
JKypHAJIOB, a TAKXXe
ormmcanud 1,5 MiH.
3apyOeKHBIX U
pOcCcUiCKUX
nucceptauumii; 2800
pocc. )KypHaJoB Ha
0e3BO3ME3THOI
OCHOBE
baza HanmonansHas http://elibrary.ru 000 «HOb» ABTOpU30BaH
JAHHBIX “H(OPMAITUOHHO- JINneH3noOHHbBIN HBIN JJOCTYII.
Science aHAIINTUYECKAas JIOTOBOP [To3BosieT
Index cucTema, Science Index OMOJIHATE U
(PUHII) aKKyMyJIMpYyomas NoSI0-741/2021 YTOUHSTh
ooJiee 6 MUJJIMOHOB ot 12.07.2021 r. CBEJIEHUS O
Iy OTrKaIuit AKTHBEH 10 My OIHKAITHSIX
POCCHIICKHX aBTOPOB, 01.08.2022r. YYEHBIX
a TaKxe HHPOPMAIHIO KBI'Y,
00 MX IUTHPOBAHUU UMEIOITNXCS B
u3 6osiee 4500 PUHI]
pOCCHICKUX
YKYPHAJIOB.
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://thomsonreuters.com/
http://www.scopus.com/
http://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/

KOJIJIEKIINH, 343
*kypHana BAK, 2085
ayAMOU3JIaHUM.

ot 02.04.2021 r.
AKTHUBEH 10
02.04.2022r.

IBC 13800 u3panuii o http://www.studm 000 [Momnnsrit
«KoncyabTa | Bcem obnactsim edlib.ru «ITonurexpecypc JIOCTYI
HT 3HaHUH, http://www.medc » (peructpanus
CTyJAeHTa» | BKIIOYaeT Oojee ollegelib.ru (r. Mockga) o IP-ampecam
gem 12000 yueGHMKOB Jorosop KBI'Y)
U y4eOHBIX TOCOOHI Ne310CJ1/08-
it BO u CIIO, 864 2021
HauMEHOBaHUHI O130.09.2021 1.
XKypHasoB u 917 AKTHBEH 70
MOHOTpaguii. 30.09.2022r.
.| «aexrponn | Komnekuus http://www.studm 000 [Tonnsrit
an «MegmmuHa (BO) edlib.ru «ITomurexpecypc JIOCTYT
ondsmoreka | IDO0TAP-Menua. » (perucTtpanms
Texundeckor | Books in English (r. Mockaa) no IP-anpecam
0 By3a» (xHUTHY Ha Jorosop KBI'Y)
BOBC AHITTMHACKOM SI3BIKE) Ne288CJ1/04-
«KoHcynbTa 2021
HT Ot 20.04.2021 r.
CTYA€HTa) AKTHBEH 10
20.04.2022r.
IBC OnexTpoHHbIE Bepcun | https://e.lanbook. 000 «3BbC [omHBrit
«JIanb» KHUT BEIYIIUX com/ JIAHDb» (T. JOCTYTI
W3/IaTeNIbCTB yueOHOM CaHKT- (peructpanus
Y HAyIHOH [TerepOypr) o IP-ampecam
JUTEPATYPHI (B TOM Hdorosop KBI'Y)
4quCIe Nel12EI1/223
YHUBEPCUTETCKUX ot 09.02.2021 r.
U3JaTeNbCTB), TAK U AKTHUBEH 10
3JIEKTPOHHBIE BEPCUU 28.02.2022r.
MEPUOTUIECKUX
U3IaHUH 110
Pa3IUYHBIM 00JIaCTSIM
3HaHUIL.
Hanuonans | O0beIuHEHHBIN https://H36.pd OI'bY Hoctym ¢
Hasl 3JIEKTPOHHBIN KaTaJlIor «Poccuiickas 3JIEKTPOHHOIO
3JIeKTPOHHA | (OHIOB POCCUICKHUX rOCYIapCTBEHHa | YHUTaJIbHOTO
1 OuOIMoTEK, 51 OMOIIHOTEKAY 3aj1a
OubaMoTEeKA | COACpXKAIIMA Jorosop OubIMoTEKN
PI'b 4 331 542 Nel01/HOB/166 KBI'Y
3JIEKTPOHHBIX 6-11 oT
JIOKyMEHTOB 10.09.2020r.
00pa3oBaTeIbHOTO U Cpoxom Ha 5
HAY4YHOTO XapakTepa neT
MO Pa3TUIHBIM
OTpacysiM 3HAHUM
IBC 107831 nmyOnukanui, http://iprbooksho 000 «Ai Iln ITonnsrit
«IPRbooks» | B T.u.: 19071 — p.ru/ Op Meana» JIOCTYT
y4eOHBIX U3JaHUH, (r. CaparoB) (peructpauus
6746 — Hay4YHBIX Jorosop o [P-anpecam
u3ganui, 700 Ne7821/21 KBI'Y)
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http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://iprbookshop.ru/
http://iprbookshop.ru/

1( IBC OneKTpoHHbBIE Bepcuu | https://www.bibli 000 [TosHerit
«lOpaiit» | yueOHOI U Hay4HOI o-online.ru/ «DIEeKTPOHHOE JIOCTYT
nas CIIO | nurepatypsl W3JaTEeIbCTBO (peructpanus

HU31aTEIbCTB FOPAWT» (r. no [P-agpecam
«Opaiit» gy CI10 u Mocksa) KBI'Y)
3IIEKTPOHHBIE BEPCUHU Jorosop

MEPUOTUIECKUX Nel192/EI1-223

W3JaHUi 110 Ot 29.10.2021 .

Pa3NUYHBIM 00MACTIM AKTHUBEH 10

3HAHUU. 31.10.2022 r.

11 Polpred.com | O630p CMU Poccun u | http://polpred.co | OOO «llonmpen | Hoctyn mo IP-

. HoBoctn. | 3apybexps. [lonHbie m CIIPaBOYHHKI azpecam
00630p TEKCThI + aHaJTUTHKA be3Bo3mesnHo KBI'Y
CMMU. n3 600 u3nanuii o 53 (6e3
Poccusi u OTpacisMm oUIUATBHOTO
3apy0exbe JIOTOBOPA)
12 Ilpe3upentc | Boxee 500 000 http://www.prlib.r OI'bY ABTOpH30BaH
Kasl 3JIEKTPOHHBIX u «IIpe3unenrcka HBII 1OCTYI
OubIMoOTEKA | JOKYMEHTOB I10 51 OubIMoTEKA u3
um. b.H. ucropuu OTeuecTra, uM. b.H. OHOINOTCKH
Eabnuna pOCCHICKOI Ensrmunay (T. (ayn. Ne214)
roCy1apCTBEHHOCTH, CaHKT-
PYCCKOMY SI3BIKY H [TetrepOypr)
paBy Cornamenne
ot 15.11.2016r.
Cpoxom Ha 5
ner (c
nanpHermen
MIPOJIOHTAIIHEH )

7.6. Memoouueckue ykazanusi no nNpo8eOeHUl0 pPA3IUYHbIX VUEOHbIX 3aHAMUL, K
KYpCO8OMY NPOEKMUPOBAHUIO U OPYUM 8UOAM CAMOCMOAMENbHOU padombl

VYyeOHass paboTa 1O JUCHUIUIMHE COCTOMT W3 KOHTaKTHOM paboThI
CaMOCTOSITENILHOW ~ pabOTHI.

MMPAKTUYICCKHUC

3aHATUSA) U

COOTHOILIEHHE

(exruu,

JICKIIMOHHBIX,

CEMHHApPCKUX, Ja0OpaTOPHBIX M MPAKTHUYECKUX 3aHATUA K OOIIeMy KOJIMYECTBY YacoB
cooTBeTCTBYeT yueOHOMy miuaHy Hampasnenus 03.03.02 — ®wusuka, npodpwis «Dusnka
KOHJICHCUPOBAHHOI'O COCTOSTHUS BEIIECTBAY.

JUist TIOATOTOBKM K CEMMHAPCKHM 3aHATHSIM HEOO0XOJMMO PacCMOTPETh KOHTPOJIbHBIE
BOIIPOCHL, TMPH HEOOXOJUMOCTH OOpaTUThCS K PEKOMEHAYEeMOM JuTeparype, 3amucarb
HEMOHSTHBIE MOMEHTBI B BOIIPOCAX JUIsl YSICHEHHS UX Ha MPEACTOSIIEM 3aHATHH.

Memoouueckue pekomenoayuu no u3y4eHur0 OUCYUNIUHBL 01 00YUAIOUUXCA

[Ipucrynas Kk U3y4yeHHIO AUCLUILIUHBI, 00yJaroImeMycss HeOOXOAUMO O3HAKOMHUTHCS C
TEeMAaTHYECKUM TUTAHOM 3aHSATHUN, CIHCKOM PEKOMEHJIOBAaHHOW ydeOHOW JHUTEpaTypBhl.
Heo0xoauMo  ySICHUTH IOCIEIOBATE€IbHOCTh BBINOJHEHHUS WHAMBHUIYAIbHBIX Y4EOHBIX
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3aJlaHui, 3aHECTH B CBOIO pPaboOUyl0 TETpaah TEMbl U CPOKH MPOBEICHUS CEMHHAPOB,
HamucaHus y4yeOHbIX M TBOpYECKHX padoT. [Ipu u3yuyeHuu AUCHMILTUHBI CTYAEHTHI: U3y4aroT
PEKOMEHIOBAaHHYIO YUCOHYIO M HAYYHYIO JIUTEPATYPY; MUIIYT KOHTPOIbHBIE padOThI, TOTOBST
JIOMalIHee 3aJJaHue U COOOIIEHUS K MPAKTHUYECKUM 3aHATUSM; BBIIOJHSIIOT CAMOCTOATEIbHYIO
paboTy, y4acTBYIOT IPU MPOBEICHUU MPAKTHYECKUX 3aJaHHWiA. YPOBEHb U IIyOMHA YCBOCHUS
JUCHUIUIMHBL 3aBUCAT OT AaKTHUBHOM M CHUCTEMAaTHYeCKON paboThl Ha JIEKIUAX, HW3YYCHHUS
PEKOMEHIOBAHHOM JIMTEPATYPBHI, BEITIOJIHEHUSI KOHTPOJIBHBIX MMCbMEHHBIX 3aJaHUM

Kypc un3yudaercd Ha JeKUMsIX, CEMUHApax, IPH CaMOCTOSITEIIbHOW U MHAUBUIAYaJIbHON
pabore cryneHToB. CTYyAEHT IS TOJHOTO OCBOCHHSI MarepHaja He JOJDKEH IpOIyCKaTh
3aHATUS M AKTUBHO YYacTBOBaTh B yueOHOM mpollecce. Jlekuuu BKIIOYAIOT BCE TEMBI B
COOTBETCTBMM C MPOrpaMMOM MOATOTOBKM [0 JAaHHOW JucUUIUIMHE. JlJIsI MakCUMaJIbHOM
3¢ (HEeKTUBHOCTH H3Y4YEHHS] HEOOXOIUMO TIOCTOSIHHO BECTH KOHCIEKT JIeKIUH, 3HaTh
PEKOMEHYEMYIO MPEINOAABATEIEM JIUTEPATYPY, MO3BOJISIONUIYIO JONOJIHUTh 3HAHUSA U JIy4lle
MOATOTOBUTHCSA K CEMUHAPCKUM 3aHATHUSIM.

B coorBercTBHHM ¢ y4eOHBIM IUIAHOM HA KaXIYI0 TEMY BBIJCICHO HEOOXOAMMOE
KOJIMYECTBO YaCOB CEMUHAPCKUX 3aHATUM, KOTOPBIE TPOBOJATCS B COOTBETCTBUU C BOIIPOCAMH,
PEKOMEHJIOBAaHHBIMU K HM3YUYECHHUIO MO TemMaM AUCHUIUIMHBL. CTYACHTBI JOJDKHBI PETYISPHO
TOTOBUTHCS K CEMHUHAPCKUM 3aHATUSM W y4acTBOBaTh B OOCYkIeHUU Bompocos. [lpu
MOJArOTOBKE K  3aHATUAM  CIEAYET  PYKOBOJCTBOBAaTHCS ~ KOHCIIEKTOM  JIEKUMHA U
PEKOMEHIOBaHHOU JuTeparypoil. Temaruueckuid miaH JUCHUILIMHBL, Y4€OHO-METOAUYECKUE
MaTepuaabl, a TakKKe CIUCOK PEKOMCHIOBAHHOW JIMTEpaTyphl MPUBEACHBI B padodeii
porpamme.

Memoouueckue pekomenoayuu npu padome HA0 KOHCHEKMOM 60 6peMs NPOBEOCHUA
neKyuu

Bo BpeMs JEKIIMOHHBIX 3aHATUN HEOOXOAMMO KOHCIIEKTHPOBATh Y4eOHBIM MaTepuar.
JIist 9TOrOo UMCHOJIB3YIOTCS OOIMe W YTBEPAMBINMECS B MPAKTHKE MpaBuiIa, U MPUEMBI
KOHCIIEKTUPOBAHUS JICKLIUN:

KoHcniekTupoBanue JeKUUi BeleTCs B CHELUUAIbHO OTBEICHHOW ISl 3TOTO TETPaju,
KKJbIH JINCT KOTOPOM [IOJDKEH WMETh IO, Ha KOTOPBIX JENAlOTCS TIOMETKH W3
PEKOMEHIOBAaHHOM JIUTEPATYPHI, JOMOJHSAIONINE MaTepual MPOCIYIIAHHOW JIEKIIUH, a TaKkKe
MOAYEPKHUBAIOIINE OCOOYIO BAXKHOCTh TEX WJIM MHBIX TEOPETHUYECKUX MOJTOKECHUM.

[lenecooOpa3Ho 3amuchIBaTh TEMY M IUJIaH JIEKIH, PEKOMEHIYyEeMYIO JHUTEpaTypy K
TeMme. 3alucu pa3/iesioB JEKIMH JOHKHBI UMETh 3ar0JIOBKH, TOA3ar0JIOBKH, KPAaCHBIE CTPOKHU.
Jlns BbIAENEHUS pa3/ieNioB, BBIBOJOB, ONPEAEICHUM, OCHOBHBIX HJIEd MOYKHO HCIIOJIb30BaTh
[BETHBIC KapaHJaIIu 1 (JIIOMAaCTEpPHI.

HazBaHHbIE B JIEKIIMH CCBHUIKM Ha MEPBOMCTOYHHKH HAIO TOMETUTH Ha TMOJSIX, YTOOBI
MPU CaMOCTOSITEIILHON paboTe HAWTHU W BIUCATh UX. B KOHCIEKTE JOCIOBHO 3aMMCHIBAIOTCS
ompeesieHUs] TOHITHI, KaTeropuu W 3akoHbl. OCTalbHOE JTOJDKHO OBITh 3alMCaHO CBOMMH
CJIOBaMH.

Kaxmomy cryaeHTy He0OXOauMO BBIpadOTaTh U HUCIOJIB30BATh  JOMYCTHUMBIE
COKpalIeHHs] Hau0oJiee paclpOCTPAHEHHBIX TEPMUHOB U MIOHSATHUH.

Memoouueckue pekomem)auuu no noozomogke K CeMUHRHAPCKUM 3AHAMUAM

CeMuHapbl — cocTaBHasl 4acTh Y4eOHOTO Mpoliecca, rpynmnoBas ¢opMa 3aHITHHA MPH
AKTUBHOM y4YacCTHU CTyIEeHTOB. CEeMHUHAPHI CIIOCOOCTBYIOT yIiIyOJIeHHOMY H3yUYEeHHUIO HanboJsee
CIIOKHBIX TIPOOJIEM HAYKH U CIIY’KaT OCHOBHOHM (hOpMO¥ MO/IBE/IEHUSI HTOTOB CAMOCTOSATEIHHOM
paboThl CTyneHTOB. llenpl0 CEMUHApPCKMX 3aHITHH SIBISETCS YIUIYOJICHHE W 3aKpernjieHue
TEOPETUYECKNX 3HAHW, TMONMYYCHHBIX CTYACHTaMH Ha JIeKIUSIX U B  TpoIecce
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CaMOCTOSITENIFHOTO M3Yy4eHUs y4eOHOro MaTepHasa, a, ClIeJoBaTelbHO, (JopMUpOBaHHE Y HUX
OIpEJICIEHHBIX YMEHUIN 1 HAaBBIKOB.

B xone mpaktuuyeckux paboOT CTYyAEHTHl BOCHPUHHUMAIOT U OCMBICIMBAIOT HOBBIN
yueOHbI Marepuan. IlpakTuueckue 3aHATHS HOCSAT CUCTEMAaTUYECKUI XapakTep, perysspHo
clleysl 3a KaKJI0M JIEKIHUEeH WINA JBYMS-TPEMS JIEKLIUSIMHU.

B xone moAroTroBKkM K CEMHHAPCKOMY 3aHATHIO HEOOXOJUMO HPOYMUTATh KOHCHEKT
JEKUNU, U3YYUTh OCHOBHYIO JIMTEpATypy, O3HAKOMMTHCSI C JOIOJHUTEIBHOU JIUTEPaTypoH,
BBIOJIHUTh  BbIJIAaHHBIE IIpPENojaBaTesieM IpakTHUeckue 3agaHusd. I[Ipy 3TOM  yuecTb
pEeKOMEeHAaluu Npenojasareiast U TpeboBaHus mnporpammsbl. JlopaGaTbiBaTh CBOM KOHCIEKT
JIEKLMY, JIeiasi B HEM COOTBETCTBYIOIIME 3allCH U3 JIUTEPATYPHI.

XenarenbHo ©OpU MOATOTOBKE K IPAKTHUUECKUM 3aHATUSAM 10  JAMCLUIUIMHE
OJIHOBPEMEHHO HCII0JIb30BaTh HECKOJIbKO HCTOUHUKOB, PACKPHIBAIOLINX 3a/laHHBIE BOIIPOCHI.

Ha cemuHapax CTyIeHTbl ydyaTcsi TpPaMOTHO M3Jlaratb IpoOjeMbl, CBOOOIHO
BBICKa3bIBaTh CBOM MBICIM M CYXJCHHUS, PACCMATPUBAIOT CHUTYAIMH, CIIOCOOCTBYIOIINE
pa3BUTHIO IIPOpECCUOHATBHON KoMIeTeHTHOCTH. CrenyeT UMeTh B BHJY, YTO HOJATrOTOBKA K
CEMHHApy 3aBUCUT OT (OpMbI, MECTa IPOBEIEHUS CEMHHApa, KOHKPETHBIX 3aJaHuil U
MOPYYEHUH.

Memoouueckue pekomenoayuu no OPZAHU3AUUN CAMOCHIOAMENbHOU PAOOmbl

CamocTrosTenbHass paboTa SBISETCS OJHUM M3 BUJOB Y4eOHOM JI€ATENbHOCTH
o0yyaromuxcs, CHOCOOCTBYET  Pa3BUTHIO  CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH, TBOPYECKOTO IMMOAXOJa K  pemIeHHI0 mpobiem  y4yeOHOTO U
po(heCCHOHATILHOTO YPOBHS.

CamocrosTenpHas paboTa CTyIEHTOB HallpaBlieHa Ha MPUOOPETEHHE CTYIEHTOM HOBBIX
JUI HEro 3HaHUH U yMeHUl 0e3 HernocpeACTBEHHOI0 y4acTus pernoiaBaTenei.

CamocrosTenpHas padoTa NPOBOIUTCS C LEIIBIO:
- CHCTEMATH3alUY U 3aKPETUICHUS TTOJYIeHHBIX TEOPETUYECCKUX 3HAHUH U
NPaKTUYECKUX YMEHHUN 00yJaroIuXcs;

- yrayOJIeHUs ¥ pacUIMpEeHHs TEOPETHYESCKIX 3HAHHIA;

- (hopMupoBaHMs YMEHUH HCIIOIB30BATh CIEIHATIBHYIO JINTEPATYPY;

- pa3BUTHS MO3HABATENbHBIX CIIOCOOHOCTEN M aKTMBHOCTH OOYyYaroIIMXcs: TBOPYECKOMH

WHUIMATHBBI, OTBETCTBEHHOCTH U OPTaHU30BAaHHOCTH;
- (opMHpPOBaHUS CAMOCTOSITEIBHOCTH MBIIIUIEHUS], CIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILEHCTBOBAHUIO U CaMOpeaIn3aliu;

- Pa3BUTHS UCCIIEIOBATEIBCKUX YMEHUH.

CamocrosTrenbHas paboTa MNPUBOAMT CTYAEHTa K TOJIYYEHHIO HOBOTO 3HaHUS,
VIOPSIIOYEHHIO W YIIYOJCHWIO  UMEIINUXCS — 3HaHWH, (OPMUPOBAHHMIO y  HETO
npo¢ecCHOHANIbHBIX HAaBBIKOB U YMeHHH. CaMocTosATeNnbHas paboTa BHIIOIHSET P PYHKIUII:

—  pa3BUBAIONIYIO;

—  uH(GOPMaLlMOHHO-00yUaIOIIYIO;

—  CaMOOpPraHHU3YIOIIYIO;

—  OPHEHTHPYIOIIYIO U CTUMYJIUPYIOIIYIO;

—  BOCHHTHIBAIOIIYIO;

—  HCCIeIOBATENbCKYIO.

B pamMkax Kypca BBIITOJHSIOTCS CIIEAYIOIIAE BUIBI CAaMOCTOSITEIIbHON pabOTHI:

1. KoHcnexkTupoBaHue NepBOMCTOYHUKOB U IPYTOil y4eOHOM TUTepaTyphl;

2. [Ilpopabotka ydeOHOTO Marepuana (MO KOHCIEKTaM, Yy4eOHOM | Hay4YHOU
JUTEpATypeE);

3. BrmosiHeHNE pa3HOYPOBHEBBIX 3a/1a4 U 3aJJaHUN;

4. Palora c TecTaMu ¥ BOIPOCAMU JJISi CAMOIIPOBEPKU;
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5. BrImonHeHue UTOroBOi KOHTPOJIBHOM padOoTHI.

CryneHTaM peKoMeHyeTcs ¢ CaMOro Hadajia OCBOEHHS Kypca paboTaTh ¢ JIUTepaTypon
U TIpeJIaraéMbIMH 33JaHUSMU B (pOpME MOJATOTOBKH K OYEPETHOMY ayTUTOPHOMY 3aHSATHUIO.
IIpu 3TOM aKkTyanu3upyrTCs MMEIOLIMECs 3HaHMs, a TaKkkKe co3haercss Oas3a IJii YCBOEHUS
HOBOI'O MaTepHaa.

Heo6xonuMo OTMETHUTB, YTO HEKOTOpBIE 3aJaHMsl IJIsl CaMOCTOSITENbHOW padoThI IO
KypCy UMEIOT olpeaesieHHyto cnenuduky. IIpu ocBoeHnn Kypca cTyIeHT MOXKET I0JIb30BaThCs
OuOIMOTEKON By3a, KOTOpas B MOJHOW Mepe oOecleyeHa COOTBETCTBYIOLICH JINTEpaTypoH.
3HAYUTENBHYIO IIOMOILBb B IIOATOTOBKE K OYEPEIHOMY 3aHATHIO MOXKET OKa3aThb UMEIOLUICS B
y4eOHO-METOJMUYECKOM KOMIUIEKCE KPATKUH KOHCIIEKT JeKIuii. OH e MOXKET NCIOIb30BaThCs
U A0 3aKpeluvieHHsl IOJIydeHHOro B ayauTopuu Matepuana. CamocrosrenbHas pabora
CTY/ICHTOB TPEIYCMOTpPEHa Y4YEeOHBIM IUITAHOM M BBINOJHSAETCS B O0S3aTEIBLHOM IOPSIKE.
3azaHus NpeUIoKEHBI 110 KaXKI0M N3y4aeMON TeME U MOTYT FOTOBUTHCS MHIMBUAYAJIBHO WU
B rpymme. Ilo HeoOXOAMMOCTH CTYIEHT MOXKET oOpamarbcs 3a KOHCYJbTalUeH K
IIpenojaBaTellto. BeInoaHenue 3a1aHnii KOHTPOJIMPYETCS. M OLIEHUBAETCS IIPENOAaBaTelIeM.

JUIs yCIeNIHOrO CaMOCTOATENBHOTO M3Y4EHHs MaTepualla CErofHs HCIOJIb3YIOTCS
pa3uyHbIe CpesICTBA 00Y4YEHHUs, CpeAd KOTOPhIX 0C000€ MECTO 3aHUMAIOT MH(OPMAIMOHHBIE
TEXHOJIOTUU PA3HOTO YPOBHS M HAIPABIEHHOCTU: 3JIEKTPOHHbIE YUEOHUKU M KYpChl JIEKIUH,
0a3bl TECTOBBIX 3aJ@aHUM M 3a7ad. DJIEKTPOHHBIH y4yeOHUK MOXKET MHTErpupoBaTh B cebe
BO3MOYKHOCTH Pa3IMYHBIX IEAATOTHYECKUX MPOTPAMMHBIX CPEACTB: OOYHYaIOMIMX MpPOTPaMM,
CIPAaBOYHHMKOB, y4eOHBIX 0a3 JaHHBIX, TPEHAXKEPOB, KOHTPOJIUPYIOIIUX IPOTPAMM.

Jis ycnemrHoW opraHu3allii CaMOCTOSTEIBHOW PadOThl BCE aKTUBHEE MPHUMEHSIOTCS
pa3HooOpa3Hble 00pa3zoBaTeibHbIE pecypchl B ceTH VIHTEpHET: CUCTeMbl TECTHPOBAaHUS IO
pa3NUYHBIM  O0JIACTSM, BHUPTYyalbHBIC JIEKIMH, JA0OpPaTOpUHU, MPH OSTOM IIOJIH30BATEIIO
JOCTAaTOYHO UMETh KOMIIBIOTEp M MOJKIIOueHHe K MHTepHeTy Uil TOro, 4roObl CBA3aThCs C
IpernojaBaTesieM, pellaTh BbIYMCIUTENbHbIE 3a/Jadyd WU IoJyyaTh 3HaHus. lcnonb3oBaHue
ceTell YCHJIMBAeT pOJIb CAMOCTOSTEIbHOM pabOThl CTyJEHTAa M TMO3BOJSIET KapJUHAJIbHBIM
00pa3oM U3MEHUTH METOJIUKY IPETIOaBaHUSI.

CryneHT MOXET Mojy4yaTb BCE 3aJaHus M METOJUYECKHE yKa3aHUs 4epe3 CepBep.
CTyZneHT MMeeT BO3MOXHOCTh BBINOJIHATH paboTy JoMa WM B ayauTopuu. bosbinoe
BOCIUTATENbHOE U 00pa30BaTeIbHOE 3HAUEHUE B CAMOCTOSATEIbHOM y4eOHOM TpyAe CTYAEHTa
UMeeT CaMOKOHTPOJb. CaMOKOHTPOJIb BO30YXKIAaeT M MOJJEPKMBAaET BHUMAaHHME M UHTEPEC,
MOBBIIIAET AKTUBHOCTh MAMSTH M MBIIUIEHUS, MO3BOJIIET CTYIEHTY CBOEBPEMEHHO
OOHapyXHUTb M YCTPAHUTh JOIYIIECHHbIE OIIMOKUM U HEJOCTaTKH, OOBEKTUBHO OIPENEIUThH
YPOBEHb CBOUX 3HAHMM, NMpPaKTHYECKUX yMeHMH. CaMoe IOCTyImHO€ M IPOCTOE CPEICTBO
CaMOKOHTPOJISI C IPUMEHEHHEM MH(OPMallOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH - 3TO Psij
TECTOB «on-line», KOTOpbIE MO3BOJSIIOT B PEXHME PEabHOIO BPEMEHHM OIpPENeTUTh CBOU
YpOBEHb BIAJECHUA MPEAMETHBIM MAaTe€pHaloM, BBIIBUTh CBOM OIIMOKM U MOJYYUTh
PEKOMEHIALINN IO CAMOCOBEPILIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome c 1umepamypoi

Bcto nuteparypy MOXHO pa3/ienTh Ha yUeOHUKU U ydeOHbIe TOCOOMS, OpUTHHAIIbHbIE
Hay4yHble MOHOTpaduyecKue UCTOUHUKH, HayYHbIE IMMyOJUKALUU B Miepuoandeckoi neuatu. U3
HUX MOXXHO BBIICIUTh JIUTEPATypy OCHOBHYIO (PEKOMEHJIYEMYIO), JONOJIHUTENbHYIO U
JUTEePaTypy Uil yriyOJaeHHOTO U3YYEeHUSI TUCIUTUINHBI.

[Tpu pabote ¢ nuTepaTypoil HEOOXOAUMO YUYMUTHIBATH, YTO UMEIOTCS Pa3IMYHbIC BHJIBI
YTEHUS, U KKl U3 HUX UCIIOJIB3YETCS HA ONPEIEICHHBIX ATallaX OCBOCHHS MaTepHaa.

IIpeosapumenvHoe YTeHUE HATIPABJICHO HA BBISIBICEHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
U TOMCK MX 3HA4EHUS B CIPABOYHOM JMTEparype. B 4YacTHOCTH, NMpU YTEHUH YKa3aHHOU
JUTEpaTyphl HEOOXOAUMO MOAPOOHEUIIMM 00Pa30M aHATU3UPOBATH MOHATHS.
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Cke03H0€e umeHue TIpeINoNaracT MPoYTeHNUE MaTepruaia oT Havyaja 10 KoHa. CKkBo3HOe
YTEHHE JINTEPATyphl M3 MPHUBEIACHHOTO CIIMCKA JaeT BO3MOXHOCTH CTYIEHTY C(OPMHUPOBAThH
CBOJI OCHOBHBIX MOHSTHI U3 U3y4aeMoi 006J1acTi U CBOOOIHO BIIAZICTh UMH.

Bwibopournoe — Ha000pOT, IMEET LENBIO MOUCK U 0TOOp Marepuana. B pamkax maHHOTO
Kypca BBIOODOYHOE UTEHUE, Kak CHOcO0 OCBOCHUS COJCpPXKAaHUS Kypca, JIOJDKHO
UCTIOJIB30BATHCS IIPU TMTOATOTOBKE K MPAKTUYECKUM 3aHATHSM 10 COOTBETCTBYIOIIUM pa3zieiaM.

Ananumuueckoe umenue — 3TO KPUTHUYECKHHA pa300p TEKcTa C IMOCIEAYIOMIMM €ro
KOHCTeKTHpoBaHUueM. OCBOCHHME YKa3aHHBIX MOHATUH Oyner Hawnboisee 3(P(PEKTUBHBIM B TOM
ciydae, €CiI IpU YTEHUH TEKCTOB CTYAEHT OyJeT 3aJaBaTh K 3TUM TEKCTaM BOIPOCHL. YacTh
U3 3TUX BOmpocoB chopmynupoBana B @OC B mepeyHe BOMPOCOB I COOECETOBAHUS.
[TepeueHp 3THX BOIPOCOB OTPAHUYECH, TOITOMY Ba)KHO HE TOJBKO COAEp’KaHWE BOIPOCOB, HO
caM IMPUHIUI OCBOCHUS JTUTEPATYPhI C TOMOIIBIO BOIIPOCOB K TEKCTaM.

Llenbto u3yuarouyeco 9TeHus ABIAETCA TIIyOOKOE U BCECTOPOHHEE NOHUMAaHUE y4eOHOM
nHpopmanuu. EcTh HECKOJIBKO MPUEMOB U3YUaIOIIET0 YTCHHS:

1. Yrenue mo airopuTMy npeamnosaraet pasouenne nHGpopManuy Ha OJOKU: Ha3BaHHUE;
aBTOp; MCTOYHHK; OCHOBHAs WJAEAd TEKCTa, (PaKTHUECKUI MaTepuai; aHalu3 TEKCTa IyTeM
COIOCTABJICHHUSI UMEIOIUXCSl TOYEK 3PEHHs 110 paCCMaTPUBAaEMBIM BOIIPOCAaM; HOBU3HA.

2. IlpreM MOCTaHOBKH BOIIPOCOB K TEKCTY HMEET CIICAYIOIINHA aITOPUTM:

—  MEIUICHHO MPOYHTATh TEKCT, CTAPAsCh MOHSATH CMBICI H3JI0KEHHOTO;
—  BBIJCIIUTH KJIIOYEBBIE CIIOBA B TEKCTE;
—  TOCTapaThCs MOHATH OCHOBHBIE UEH, TIOATEKCT U OOIIHUIT 3aMbICET aBTOpa.

3. Ilpuem TecTUpoBaHUsS 3akKiro4aeTcsi B (OPMYIUPOBAHUHM TE3HCOB B  BHIE
MIOJIOKEHHI, YTBEP)KICHUH, BEIBOJIOB.

[TonroToBka K SK3aMeHy JOJDKHA MPOBOJUTHCS HA OCHOBE JICKIIMOHHOTO MaTephaa,
Mareprasa MpakTHYECKUX 3aHATHH ¢ 00s3aTelbHBIM 00paIleHHeM K OCHOBHBIM y4eOHUKaM I10
Kypcy. OTO TO3BOJUT HWCKJIIOYNTh OMIMOKM B TOHMMAaHWUU MaTepuayia, OOJETYHT ero
OCMBICIICHHE, TPOKOMMEHTUPYET MaTeprall MHOTOYHCICHHBIMH IPUMEPaMHU.

8. Mamepuanvno-mexnuueckoe odecneuenue OUCYUNIUHBL

8.1. Tpebosanus k mamepuarbHo-mexHuieckomy obecneueHuro
Jns peanuzanuu padbodei nmporpaMMbl JUCHUIUIMHBI UMEIOTCS CHEMAIbHbIE TOMEIEHUS
JUI IPOBECHUS 3aHATHH JIEKIIMOHHOTO U CEMMHAPCKOI0 THUIA, TPYMNIOBBIX U UHIMBUAYAIBHBIX
KOHCYJIbTAIlMi, TEKYIIEro KOHTPOJS U MPOMEXKYTOYHOM aTTeCTalluM, a TaKKe MOMEIIEHUs JUIs
CaMOCTOSITENIbHOW pabOThl M MOMEUICHUs JJIS XpaHEHUs U MPO(UIAKTHYECKOrO OOCITYKHBaHUS
o0opynoBanus. CrenyajibHble TOMENIEHUS! YKOMIUIEKTOBAHbI CHEUAIN3UPOBAHHON MeOenblo U
TEXHUYECKMMHU CpeACTBa OOYYEHHUs, CIyXKallUuMHU Ui MpeJCTaBiIeHHUs HHPopMauuu OOJBIION
ayJIUTOPHH.
Jns  mpoBeneHWs  3aHATUH  JIGKHMOHHOTO  THMA  HUMEIOTCS  JI€MOHCTPAallMOHHOE
o0opyoBaHue U yueOHO-HATJISTHBIE TTOCOOUSI.
[Tpu npoBeeHNH 3aHATHI JEKIIMOHHOTO/ CEMUHAPCKOT0 TUIA 3aHATUH UCTIONIb3YIOTCS:
JAUUEH3UOHHOE NPOPAMMHOe 0Decneuenue:
- IIponykrsl Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moamucka (Open Value Subscription);
AnTHBHpycHOe nporpamMmHoe obecnieuenne Kaspersky Endpoint Security CranmapTHbIi
Russian Edition;
€80000HO pacnpocmpansemvie NPOSPAMMbL.
— Academic MarthCAD License - Maremarnueckoe IpOrpaMMHOE OOecCIeYeHue,
KOTOpO€ TO3BOJISIET BBIMOJHATh, AHAIW3HPOBATh BAKHEWIINE HHYKEHEPHBIE
pacyeTbl 1 OOMEHHMBATHCS UMH;
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—  WinZip s Windows - mporpaMm JAjisl CKaTHUs U paclakoBKH (paitiioB;

— Adobe Reader ns Windows — nporpamma juist utenust PDF ¢aitnos;

— Far Manager - KOHCOJbHBIN (haiiIOBBI MEHEKEp Ui ONEPAalMOHHBIX CHUCTEM
cemeiictBa Microsoft Windows.

[Ipu ocymiecTBieHMH O00pa30BaTEIBLHOTO TMpolecca CTyIEHTaMH U IMpernojaBaTesieM
UCIOJIL3YIOTCS clieaytomue napopmManronHo crpaBodnbie cucteMbl: DbBC «Alludpoyke», DbC
«Koncynprant crynenra», CIIC «Koncymnbprant mitoc», CIIC «"apanT.

Cneyuanuszupogannoe KomMnvlomepHoe odecneyenue OUCYUNIUHDL:

1. LAMMPS - Molecular Dynamics Simulator
https://lammps.sandia.gov/
- UCMOJB3YEeTCd HaMU B PEXUME MNapauieIbHOr0 MPOrpaMMHUPOBAHUS Ha MHOTOIPOILECCOPHBIX
BBIUYHCIIUTENBHBIX 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 NakeT MoHTe-Kapiao MoaennpoBaHUs IPOXOXKICHHUS YaCTHUIL
yepes BeIeCTBO;
3. PARMA - maket mporpamm pacuéra ClieKTpOB KOCMHUYECKHUX JIydel B aTMocdepe: HEYyTPOHOB,
MPOTOHOB, anb(a-yacTHI], MIO-ME30HOB, TaMMa KBAaHTOB, OJJIEKTPOHOB M IO3UTPOHOB
(corpymamnuectBo ¢ ODY, npod. Mansimesckwuii B.C.)
4. XokonoB M.X., Tmsue B.b. IlporpammHblii KOMIUIEKC pacyeTa HU3Jy4€HHUs 3apsiaa Ipu
kaHanupoBanuu "ARR.FOR". CuaerenbcTBO 0 rocy1apCTBEHHOW PErMCTPALMU MIPOTPAMM IS
OBM Ne 2015661450 ot 28.10.2015

B Hayunbix nensx nomumo C++ Hamu mumpoko ucnonb3dyercs FORTRAN (Fortran
PowerStation Bepcusi: v4.0 PROFESSIONAL EDITION).

1 CTYAEHTOB C OrpaHMYEHHBIMU BO3MOXKHOCTSIMU 3/I0pPOBbSl CO3/IaHbl CII€LUATIbHbIC
yCIOBUS JUIsS OTy4YeHUs: 00pa3oBaHus. B 1ensx AJOCTyMHOCTH MOJIy4eHUs BBICIIET0 00pa3oBaHUs
o 00pa3oBaTeIbHBIM NPOTpaMMaM MHBAIMIAAMU U JUIIAMUA C OTPAHMYCHHBIMH BO3MO>KHOCTSIMH
3JI0pOBbsI YHUBEPCUTETOM oOecrieunBaercs: 1. AnbTepHaTUBHON Bepcuell 0pHUIMAIBHOIO caiiTa B
cetu «MHTepHeT» ana cnaboBupsmux; 2. IlpucyrctBue acCHCTEHTa, OKa3bIBAaIOIIETO
oOyyaromiemycss HeoOXoAMMyro momoulb;, 3.J[n8 WHBAIMAOB W JIMIl C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMU 3JI0pOBbSl 0 CIyXy — JyOJMpoBaHHE BCIyX CIPaBOYHOM HHpOpManuu o
pacriucaHuM y4yeOHBIX 3aHATHH; oOecledeHWe HaJUIekKalluMH 3BYKOBBIMU  CpPEACTBaMHU
BOCIpou3Be/ieHus: uHpopmanuu; 4. Jlng MHBANMIOB M JMIl C OTPAHUYEHHBIMH BO3MOKHOCTSMU
3/10pOBbsl, MMEIOLIUX HapyUIEHUS OMOPHO-ABUIATENbHOIO ammapara, CO3JAaHbl MaTepuabHO-
TEXHUYECKHE YCIOBHMS OO0ECHEYMBAIOUIME BO3MOXKHOCTH  OECHpensTCTBEHHOIO  JO0CTyHa
oOyyaromuxcsi B y4eOHbIE MOMELIEHUs, OOBbEKTY NUTAHMS, TyaJleTHbIE U ApPyrue MOMELICHHS
YHUBEPCUTETa, a Takke MNpeObIBaHUS B YKa3aHHBIX MOMEIIECHUSAX (HAIUYUE PACIIUPEHHBIX
JBEPHBIX IPOEMOB, IOPYUYHEN U JPYTUX NPUCITIOCOOIICHUI).
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IIpunioxenne 1 _ _
JIMCT UBMEHEHUU (JOINOJIHEHUMN)

B pabouyto nporpammy 1o qucuuruiige «HpopMaluoHHbIE TEXHOIOIMMH U CTaTUCTHYECKHE
METO/IbI B (PH3HKE KOHICHCHPOBAHHOTO COCTOSIHUSD) 110 HanpasiieHuto nmoarotosku 03.03.02 —
®du3uka; Ha y4eOHBIN TOT

IlepeyeHb BHOCUMBIX

Neni/m daemenT (myHkT) PII/ . .
H3MeHeHUil (JIONoJIHeHu it

IIpumeyanue

OOcyxneHa M pPEKOMEHJIOBaHa Ha 3acelaHuM KadeApbl TEOpeTHUECKOU
AKCIIEPUMEHTAIbHON (pU3MKK IPOTOKOI Ne or" " 20 1.
3aBenyrouuii kadeapoit / /
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Pacnpenesienue 6aJI0B TEKYIEro U py0e;KHOro KOHTPOJIS

MMpunoxenue 2

Nen Buo xonmpons Cymma 6annos
/n Obwan cymma | 1-1 mouka 2-a mouka | 3-amouka
1 Ilocewenue 3auamuii 00 10 b6annos 00 3 0. 00 30. 00 46.
2| Texywuii KoHmponv: 00 30 bannos 0o 10 é. 2o 10 é. 0o 10 é.
Omeem Ha 5 eonpocos om000l56. | om00do56. om0 00 5 6. | om0 0o 5 6.
ITonHb1il npaBUIbHBINA OTBET 1o 15 dammoB 50. 50. 50.
HenomnHsli npaBUIbHEIN OTBET ot 3 1015 6. otl 10 5 0. or17056.| or11050.
OTBeT, cofepKalIii HETOYHOCTH, OIIUOKH 00. 00. 00. 00.
Boinonnenue CamMocmoameIbHbIX
3a0anuil (pewtenue 3a0ay, 3a0aHuil)
om000156.| om00056. |om00056 |om0oo56
1| Pybesicunlit KoHmpow 00 30 6annos 0010 6. 00 106. 0010 6.
TECTHPOBaHHUE ot 0- 10 126. | ot 0- 10 46. | ot 0- m0 46. | ot 0- mo 46.
KOJUTOKBUYM or0m0186.| or0m066.| or0m066.| or 010 66.
Hmozo cymma mekyuiezo u
PY6exrcHo20 KOHmMpOa 0o 706annos 00 236. 00 236 00 246

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

He MeHee 36 0.

He menee 12 6.

He menee 12 6

He menee 12 6

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

menee 70 0.
(51-69 6.)

menee 23 0

menee 23 0

menee 240

Tpetuii 3Tan (BbICOKMII 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 KavYeCTBAa OCBOCHHUSA NUCIHHUITINHBI

bannsl
N . | Pesynbprar N
(pedTHHTOBOM OCBOCHIS TpebGoBanus ypoBHIO CPOPMHPOBAHHOCTH KOMITETEHITUH
OTICHKH)

O6y‘laIOIIII/II>'IC$l OCBOMJI 3HaHUs, YMCHUA U HABBIKH BXOAANIUC B COCTAB

KOMIICTCHIINH .

3aureno | OJIK-1.] Cnocoben npumensims 6a306ble 3HAHUSA, NOTYHEHHbLE 6
(Ges obnacmu mamemamuyeckux u (Uiu) ecmecmeeHHvlX HAyK

62-70 TMPOUCAYPEL | OITK- 1.2 Cnocoben ucnonb306ams npu peueniu npo@peccuonanbHbix

cAatH 3a0ay 3HanUsl, NOJY4UeHHble 8 00AACTU MAMEMAMULECKUX

3a4eTa)
U (unu) ecmecmeeHHvIX HAYK
OIIK-1.3 Cnocoben svibupamo ¢huzuueckue mooenu u mMemoowvl
peuwieHus 3a0a4 npogheccUOHAIbHOU OesimelbHOCU
3auTeHo (C O6y‘laIOHII/II71051 IMPOABIIACT KOMIICTCHIINH, (B’TMCII?HHBIG BBIIIIC, I:IO HE B
.. | moxHOM 00BbEMe BXOSIINX B MX COCTaB AeicTBHiA. OOyJarommiicss MOXeT
36-61 MPOHEAYPOH JIOITyCTUTH HEKOTOPBIE HETOYHOCTH, HErpyOble OIMOKH, 3aTPYAHATHCS B
3;?12312) H3JIOKCHHU MaT€pHraia, HO IIPaBUJIbHO OTBCYATH Ha 3aaBacMbIC EMY
BOIIPOCHIL.
MeHee 36
Sanna He 3auteHo | Kommerenmun He chopMHUpOBaHBI

«3aumeno» BBICTAaBJIACTCSA o6yqa10meMyc;I, IpOACMOHCTPUPOBABIICMY IIOJIHOC,
BCCCTOPOHHEC, OCO3HAHHOC MTPAaBHUJIbBHOC 3HAHHUEC ITPOrpaMMHOT'0 MaT€puraia U U3JIOKUBIIEMY OTBCT
JJOT'M4YHO, I'PaMOTHO, Y6CI[I/ITGJ'IBHO, I'OTOBOI'O K L[anLHeﬁmeMy HpO(i)eCCI/IOHaJ'IBHOMy
COBCPUICHCTBOBAHUIO.

HpI/I OTBCTC o6y11a101111/n71c;1 MOKET JOIIYCTUTh HCKOTOPBIC HCTOYHOCTH, HCF}T)Y6LIG OH_II/I6KI/I,
3aTPYAHATHCA B CAMOCTOATCIIBHOM HU3JI0OKCHUHN MaTCpuajia, HO IIPaBUJIbHO OTBCYATh HA 3a/laBaCMbIC
€MY BOIIPOCHI, B PE3YyJIbTATC HABOAALIUX BOIIPOCOB C IMOMOLIBIO IMIPCIIOAAaBaATCIIA HCIPABJIATH
AONYIICHHBIC OIMOKN M HETOYHOCTH.

«He 3aumeno» MoxeT OBbITb BBICTAaBIEHO OOydaromieMycs, OOHAapyKUBIIEMY HEIOJIHOE,
HEOCO3HAHHOE 3HaHWE Y4eOHO-IPOrpaMMHOr0 MaTepualla, JOMYCKaroIleMy TIpyOble OIINOKH,
HECIIOCOOHOMY CaMOCTOSITENIBHO U3JI0KHUTh OTBET Ha BOIPOC, OTBEYAIOILEMY HETIPABHIILHO WM HE
JaloleMy OTBET Ha 3aJaHHble BONPOCHL. J[eMOHCTpHUpyeMblii YpOBEHb 3HAaHUIl HE MOXeET ObITh
MIPU3HAH JI0CTaTOYHBIM JJIs1 IPO(ECCUOHATIBHON eI TEIbHOCTH.
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