PybOmoBckuit uHAYyCTpUATBHBIN HHCTUTYT ((Prtran)
benepanbHOro rocy1apCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEKICHHUS
BBICILIETO 00pa30BaHUs
«AnTancKkui TOCyIapCTBEHHbIA TeXHUYECKU yHUBepcuteT um. M.1. I1onsynosa»

COITTACOBAHO

Hexan TO A.B. Copokun

Pabdouyasi nporpamMma JUCHMIIIMHBI

Kon u HaumenoBanue nucuuriviel: b1.B.JIB.2.1 «KoMnbloTepHoe MoaeTHpPOBAHUE
(pu3nYeCcKUX MPOLECCOB)

Kon v HanMeHOBaHUE HAMpaBlIeHUs] TMOArOTOBKH (cnenuanbHocth): 09.03.01
Nudopmaruka ¥ BBIYUCIUTEIbHAS TEXHUKA

Hamnpasnennocts (nmpoduib, cneruanuzaius): TexHonsorun pazpadéoTku
NMPOrpaMMHOro odecrevyeHust
Craryc AMCUUILIMHBL: 3JIeKTUBHbIE TUCHUIINHBI (MOIYJIN)

®opma oOyueHus: 3a04Hast

Craryc Jo/KHOCTD N.0. ®amuanst
Paspaboran E.A. lynauk
3aB. kadeapoit «[IM» E.A. lynaux
CornacoBan PYKOBOJHUTEIIb HAPABIECHHOCTH E.A. lynauk
(mpoduist) mporpaMMeI

r. PyGrioBck



1. Ilepedyenp mNJIAHHPYEMBIX Ppe3yJbTaTOB O0y4YeHHs] 1O JUCHMILUIMHE,
COOTHECEHHBbIX ¢ HHAMKATOPAMHU A0CTHKEHUS KOMIIETEHIMH

KoMmnereHuus ConepxaHue KOMIETEHIIUH Hnauxarop ConepxaHue MHANKATOpPA

HOI[FOTaBJII/IBaCT CTaTbu C OIIMCAaHUEM
I/IH(lJOpMaIII/IOHHbIX n MaTCMaTU4YCCKHUX

Criocoben aspabarbiBars | [1IK-15.1

DOFDAMMHLLC KOMr?OHepHTI)I s MPOIECCOB UIS Pa3MEICHUsI B CPEICTBaX
IK-15 porp MaccoBoi MH(GOpPMAIMU

MIPOBECHUS HCCIIEN0BATEILCKUX Paspabarbisaet HpOrpaNMHbIC

aboT

p TIK-15.2 KOMIIOHEHTBI hilst:d NPOBEICHUS

HCCIEIOBATEIBCKUX padboOT

2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NMPOrPpaMMbl

JIMCUMITIMHBI (npaktukn), | Hporpammuposanue, IIporpaMMupoBaHHE MPUIOKESHUN
OPCAICCTBYIOIINEC U3YYCHHUIO

JUCHUIIINHE, pe3yabTaThl

OCBOCHHUSI KOTOPBIX HEOOXOIUMBI

TS OCBOCHHUS JTaHHOU

TUACIUILINHEIL.

Jucturivael  (MPaKTUKK),  JJis | BbimyckHas KBaJIN(UKALUOHHAS paborta,

KOTOPHIX ~ PE3y/IbTaThl OCBOCHH | IPEIMILIOMHAS HPAKTHKA
JaHHOW  JUCHMIUIMHBI  OyayT
HEOOXOIUMBI, KaK  BXOJHBIC
3HAHWS, YMEHUS W BIAICHUS IS
WX W3yUYCHUSL.

3. O0beM MCHMIUIMHBI B 32a4€THBLIX EIUHHMIAX ¢ YKa3aHMEeM KOJIUYeCcTBa
aKaJIeMUYeCKHX YaCOB, BbIJICJEHHbIX HA KOHTAKTHYIO PadoTy 00y4aromerocs ¢
npenoaasaresieM (1o BUAaM yY4eOHBIX 3aHATHI) M1 HA CAMOCTOATEILHYIO padoTy
odyuaronerocsi

OO0wmii 00beM OTUCIHUIUINHEL B 3.€. /yac: 7 /252

Bupabl 3aHATHIA, HX TPY10EMKOCTb (Yac.) O0beM KOHTAKTHOM
padoThI

®opma

Jlaboparopubie | IIpakTuyeckue CamocTosiTeJIbHA o0yvaronerocs ¢

00yueHust Jlekuuu
padoThI 3aHATHA s1 padora npenojaasarejeM
(4ac)

3a04Has 16 16 16 204 55

4. CoaepxaHue IMCHUIVIMHBI, CTPYKTYPHUPOBAaHHOEe MO TemMaM (pas3gejam) ¢
yKa3aHUEM OTBE€JIEHHOI0 HAa HUX KOJUYECTBA aKaJeMHYeCKHMX 4acOoB M BH/0B
Y4eOHBbIX 3aHATHI

dopma obyueHusa: 3a04Han
Cemecmp: 8
OO0beM AUCIUILIMHEI B ceMecTpe 3.€. /uac: 4 / 144




dopMa NMpoOMEKYTOUHOU arTecTalun: IK3aMeH

Buabl 3aHsITHI, MX TPYI10EMKOCTh (4ac.) O0beM KOHTAKTHOH padoThI
Jlexumun JlaGopaTopHbie IpakTHyeckune CamocTosiTeJIbHAs o0y4alonierocs ¢ npenojpaBarejeM
pa6oTsI 3aHATHSA padora (4ac)
8 8 8 120 28

JlekunoHHbIe 3aHsATHA (84.)
1. MeTonoJiorusi KOMINbITEPHOTro MoaeupoBanust HaHocucTtem(14.)[4,5,6] OOmue
MPUHIUIIBL  KOMIIBIOTEPHOTO  MOJACIUPOBAHUS.  METOHOJOTMYECKHE  OCHOBBI
BBIYHCIIUTEILHON HAHOTEXHOJIOTUU
2. KBaHToBOe omucanue CTPYKTypbl aromMHoro mupa(lu.)[4,5,6] IIpeanocwuiku
CO3/ITaHUsl KBAHTOBOM MexaHUKW. OCHOBHBIE MOHSATHS W MAaTEMATUYECKUM amnmapar
KBAaHTOBOW MexaHUKU. CBOKMCTBO OJTHOSJIEKTPOHHBIX aTOMOB.
3. MoneaupoBanue crpoenue aromoB(14.)[3,4,5,6] DnexkrpoHHass Teopusi CTPOEHUS
atoMoB. Meron Xaptu-doka. AtoMHble opOuTanu. Teopus QGyHKIIMOHATIBHOU
IJIOTHOCTH.
4. MoagenupoBanue MoJIeKYJsApHbIX cucTrem.(14.)[1,3,4] Dusuxko-xumuyeckue
3aKOHOMEPHOCTHU CTPOEHHS MOJIEKYI. PacyeT moBepXHOCTH MOTEHIMAIIBHON YHEPTUU.
5. Mexmouekyasipubie B3anmoaeiictBusi(14.)[2,4,6,7] MexXMOJEKyISIpHbIE CUIIBI.
[ToreHmaner B3auMOAEHUCTBUA 4YacTull. MonekyisipHas AuHaMuKa. MonekyisipHas
Mexannka. MoaenupoBanne merogamu Monrte-Kapio
6. Mexanu3mbl oOpasoBanusi HaHocTpPykKTyp(14.)[3,5] Mopenmn HaHOKIIACTEPOB.
MonekynsipHas caMmocoopka
7. MHoromacmita0HOe MoOJeJIHMPOBAHHE MarepuajoB u mnpoueccon(14.)[3.4,5,6]
Konnenust MHOroMacuTabHOro MojieiupoBanusi. MHoromacmrabHoOe MOJICTUPOBAHUE
DHEPreTUYECKUX  TMpoIeccoB. MojenupoBaHue B  HAHOCTPYKTPHOM  OOJIacTH.
MonenupoBaHue MaKpOCKOIMYECKUX CUCTEM.
8. IIporpammnoe oOecnedyeHue  MoaeaupoBanusi  HaHocucrem(14.)[1,3,9]
[IporpamMmMHBIE KOMIIOHEHTBHI Il TPOBENCHUS HCCIEIOBATENLCKUX padoT Mpu
MOJICJIMPOBaHUS HAHOCUCTEM. IHTErprpOBaHHbBIE MMAKETHI MPOrPaMM.

IIpakTnyeckue 3ansaTus (84.)
1. Uupexkcst Muiiepa. IlocTpoeHHsT aTOMHBIX IUIOCKOCTEH KPHCTAJIMYECKOH
pemeTku.(24.)[1,3,4,9]
2. Pacyer JHepreTH4eCKUX XapakTepuCcTUK CHCTeMbI aTOMOB.(24.)[1,3,5,9]
3. Maremaru4yeckue MeTOAbl ONUCAHUA (PuU3MUYECKUX mpoueccoB. Merox
MOJICKYJISIPHON TMHAMHUKH U1l IByMEPHbBIX KpUCTALI0B(24.)[3,5,6]
4. Onucanue mareMaTudyeckoM " (QU3NYECKOH MoOaeJaH. AHAJIHU3 Pe3yJbTATOB
noJsydyeHHbIx panee. [logroroBka crarbu AJi pa3MellieHusi B CPeICTBAX MAaCCOBOM
uHopmanun.(24.)[1,2,4,9]

JlaGoparopubie padoTsbl (84.)
1. Pa3paGorka mnporpaMMHOro MOAYJsl CO3IaHUA aTOMHBIX IJIOCKOCTEH
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rpaHelleHTPUPOBAHHON KPUCTAJINYeCKOl pemeTku(24.)[1,4,7,8]

2. Pa3paGorka mporpaMMHOro MoayJjsi (pOpMHPOBAHMS TOYEUYHBIX, JIMHEHHBIX
nedexToB B  aTOMHOH IUIOCKOCTH TPAHEUEHTPHPOBAHHON KPHUCTAJJINYECKOH
pemerku(24.)[1,3,4]

3. PazpaboTka NporpaMMHOI0 MOAYJISl PacyeTa IHEPreTUHYECKNX XapaKTepPUCTHK
JABYMEPHBIX KPHCTAJIOB 32JaHHBIX METAJIJIOB C HCIOJb30BAHHEM IOTEHI[HAJIA
MeKATOMHBIX B3aumoaeicreuii(24.)[1,3,4]

4. Pa3pa0oTka mporpaMMHOro MOAYJsl pacuera IHePreTUu4ecKuX XapaKTepUCTHK
ABYMEPHBIX KPHCTAJUIOB 3aJaHHBIX OMHAPHBIX CIUIABOB € HCIOJb30BaHUEM
MOTEHI[MAJIA MeKAaTOMHBIX B3aumoaeicreuii(24.)[1,3,4,8]

CamocTrosiTesbHas padora (1204.)
1. ToaroroBka k ja6oparopubiM padoram(33u4.)[4,5,6,7,9] PazpaboTka KOMIIOHEHTOB
MIPOrPAMMHOTO MOAYJIS JUIsl IPOBE/ICHUSI KOMITBIOTEPHBIX IKCIIEPUMEHTOB
2. Wsyuyenue Jgureparypni(324.)[3,5,6,7,9] UM3ydyeHue HaydyHOW JUTEpaTypBhl,
MaTepuanioB COOPHHUKOB HAy4YHBIX TPyAO0B U KoHbepeHmuil . O030p IHUTEpaTyphl I10
KOMIIBIOTEPHOMY MOJCIMPOBAHUIO JIJIsi CPABHEHUSI PE3YJIbTATOB , OJYYEHHBIX APYTUMU
aBTOpaMHU.
3. IloaroroBka k 3xk3ameny(94.)[3,5,6,7,9]
4. IlogroroBka K  mnpakTHyeckum  3aHaTuam(284.)[3.4,5,7] N3yuenune
HCCIICIOBATEILCKUX JAHHBIX ApYrux aBTopoB. IloaroroBka cTaTtbd C ONKMCAHUEM
(bU3NYECKUX M MAaTeMaTHYECKHX IMPOIECCOB I pa3MEIIeHHUs] B CPEACTBAX MacCOBOM
uHbOopMaIIH
5. BolnnojiHeHHe NMCbMEHHOM KOHTPOJILHOM padoTbi(184.)[1,3,4,5,7]

Cemecmp: 9
OO0beM AUCIUILIMHEBI B ceMecTpe 3.€. /dac: 3/ 108
dopma IpOMEKYTOUHOM aTTecTaluu: JK3aMeH

Buabl 3aHsITHH, NX TPYI0EeMKOCTH (4ac.) O0beM KOHTAKTHOM PadoThI
Tlexuun JlaGopaTopHble IIpakTH4eckue CamocTrosiTeJIbHAS o0yuarolierocs ¢ npenogaBarejieM
padoThI 3aHATHS padora (uac)
8 8 8 84 27

JlekunonHble 3aHATHA (84.)

1. MeToabl MoaeIMpPOBAHUA B (PU3NKH KOHACHCHUPOBAHHOIO coctosinusi(14.)[1,3]
Craructuueckas Teopus YHOPSIIOYEHHOCTH. [ToTeHuunanbl MEXKaTOMHOTO
B3aUMOJIEUCTBUA. MeTOAbI MOAECITUPOBAHNS KOMIIBIOTEPHBIX 3KCIIEPUMEHTOB. MeTonnka
IIPOBEICHUSI KOMITBIOTEPHOTO SKCIIEPUMEHTA.

2. HUccaenoBaHusi aTOMHOI0 YNOPSiIOYEHHS B CILUIABAX CO CBEPXCTPYKTYpPOM
L12(14.)[1,7,8] OOmue cBeacHUs 00 aTOMHOM YIOPSJIOYCHUH CILIABOB. ATOMHBIC
MEXaHU3MbI MPEBpPAIICHUN TOPSAOK - Oecriopsiiok. DakTopsl, BAUSAIONIME HA MPOIECC
CTPYKTYPHBIX  MpEBpalllCHUM  MOpSAoK-  Oecnopsanok. Poilb  KOMIBIOTEPHOIO
AKCIIEPUMEHTA B UCCIICIOBAHUU TEOPUHU YIIOPSATOUYEHHUS.




3. Pa3paGorka mporpaMMHBIX KOMIIOHEHT ISl MPOBENCHUS] MCCJIEI0BATEIbLCKHX
padoT ¢ NMOMONIBI) KOMNBIOTEPHBIX 3JKCIEPUMEHTOB. {JIeKIUsA ¢ Ppa3dopom
KOHKPeTHbIX cutyauuii} (24.)[1,3] MonenupoBanue mpouecca aTOMHOTO MEXaHW3Ma
CTPYKTYPHBIX  MPEBPAIICHUHA  METOAOM  MOJIEKYJSIDPHOM  JMHAMUKHU (2u).
MopenupoBaHue IpoIecca aTOMHOIO MEXaHNW3Ma CTPYKTYPHBIX MPEBPAILICHUNA METOJIOM
MomnTe-Kapino (2u).

4. Pa3paborka mNpOrpaMMHBIX KOMIIOHEHTOB /JI HCCJIEIOBAHUS BJIUSHUSA
reOMeTpM4ecKOro M TepMHU4YecKoro ¢axkropa Ha mnpouecc CTPYKTYPHBIX
npeBpalleHnii B ynopsigounBamomuxcs crviapax.(14.)[1,3,4,9]

5. Pa3paborka KOMIIOHEHTOB HCCJICJOBAHUA BJHUSHHUS TeMIeparypbl H
nepopmManuu Ha OCOOEHHOCTH mpolecca CTPYKTYpHOro ¢a3oBoro mepexoga B
ynopsiaounBamomuxcs cruiapax.(14.)[3,4,6]

6. Onucanue NHPOPMANMOHHBIX U MATEMATHYECKHUX MPOLECCOB B 00J1acTH (PUBNKH
TBepaoro rejaa(ly.)[1,3,5]

7. Anaau3 pe3yiabrartoB. CpaBHeHHUSI CBOHUX pe3yJbTATOB C APYIMMHM aBTOPaMH.
Busyaimszanus pesyabraroB. IIoaroroBka KOpoTKoro coo0meHusi 0 pe3yjibrarax
BbINOJIHEHHO padoTbl. IloaroroBka crarbm ¢ ONMCAHHEM KOMIIBIOTEPHBIX
IKCIEPMMEHTOB /Il pa3MenieHusi B cCOOpHUKax KoHpepenuusx.(14.)[1,4,7]

IpakTuuyeckue 3ansaTus (84.)
1. IlnanupoBaHue KOMIBIOTEPHOI0 IKCNepuMenTa. ONMHUCaHUA MATEMATHYECKON H
(usnyeckoii Mmogeau sl PU3HMUYECKUX NMPOIECCOB B TPEXMEPHOM KpHUCTaJLIe.(24.)
[1]
2. AHaqu3 padoT ApYrux aBTOPOB, MPOBOAMBIINX HCCJIEA0BATENbCKHE PadoThI B
o0siactTd (U3NKH TBEPAOr0 TeJa METOA0OM KOMIBITEPHOr0 3KCIIEPUMEHTA.
BroisiBiieHus1 npodeMbl, pa3padoTka IJIAHbI KOMIBIOTEPHOIO 3KCIIEPUMEHTA JJIsl
NPOBEIEHUS HMCCJIe0BATeILCKUX padoT. Beioop mpeaMera ucciaenoBanusi. Boioop
o0beKkTa Hccjaea0oBaHusA. BpiOop wmerona wucciaenoBanusi. Bbpioop meroaxa
npeacraBJjeHus pe3yjabraros(24.)[4,5,7,8]
3. Coop nanHbIX st onucaHusi (Pusmueckoit momenu. Ilogdopka naHHBIX U3
AHAJIOTMYHBIX HATYPHBLIX JKcHnepuMeHTOB. Pa3paGorka MeTon0B CcpaBHeHMS
pe3yabTaroB.(24.)[1,4,5]
4. Pabora wHax odopwmieHneM Ppe3yJbTaTOB HCCJIEI0BATEILCKOH PadoThI.
Onucanme ananusa pesyabraroB. OdopmieHue crarbu A ONy0JIUKOBAHUSA B
cpeacrBax MaccoBoii napopmannu(24.)[1,2,4,5]

JlaGopaTopHbie pa6oThI (84.)
1. Pa3paborka nporpaMMHBIX KOMIIOHEHT /Jisi CO3JaHUSl TPeXMepHOH
rPaHEEHTPUPOBAHHON KpUCTALIMYecKOM pewierkd. IIpexycmorpers BBOJg
CTPYKTYPHBIX Ae()eKTOB B KpucTaLI.(24.)[1,3,9]
2. Pazpaborarp nmporpaMMHbINi KOMIIOHEHT JJIf pacyeTra 3HAYEHHUI MOTEHIHMAJA
MeKaTOMHOI0 B3aumoaeicreusa.(24.)[1,3,9]
3. Pazpabdorarp mporpaMMHbIe KOMIIOHEHTHI JJIfl NPOBeJeHHUS] MOJACJITUPOBAHMS
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npouecca cTpykrypHoro ¢gaszonoro nepexoaa Mmerogom Monte-KapJio.(24.)[1,3,9]

4. Pazpadorarh nporpaMMHbIe KOMIIOHEHTHI JJIsi NPOBeleHHsI MOJAEJTUPOBAHMS
npoiecca CTPYKTYpHOro (a3oBoro nmepexoga MeToa0M MOJIEKYJISIPHOW JUHAMUKH.
(24.)[1,3,9]

CamocrosiTesqibHas padora (844.)
1. IToaroroBka K 3x3ameny(94.)[3,4,5,9]
2. N3yueHue JuTEepPaTypPHBIX HCTOYHUKOB(284.)[4,8,9] N3yueHne yueOHON U HAyIHOM
JUTEpaTypbl. AHanM3 pe3ylbTaTOB MCCIEIOBATENbCKUX pabOT Jpyrux aBTOPOB.
[TonroroBka cTaThu ¢ 0030pOM MPOOIEM HAYUYHON TEMATHKH.
3. IloaroroBka Kk 3amure Jaboparopubix paodor(164.)[3,4,9] Pa3paborka
MPOrPAMMHBIX KOMITOHEHTOB JJIs POBEICHUSI HCCIIEOBATEILCKUX PAbOT.
4. IloaroroBKa K npakTu4eckuM 3ansatusam(164.)[1,5,8]
S. BbInosiHeHUs1 NUCHbMEHHOW KOHTPOJBLHOI padoTni(154.)[1,3,4,9] B dopme
MOJITOTOBKU CTaThU HA 3aJJaHHYIO TEMATHKY.

S. IlepeyeHb Y4eOHO-METOAMYECKOI0 00eCIEYECHUS CAMOCTOSATEJIbHON PadOThI
00yYaromuxcs Mmoo JUCHUIJINHE

Jlns kaxxkaoro oOydaromierocst o0ecredeH WHANBUIYaTbHBIM HEOTpaHUYEHHBIN
JOCTYM K 3JEKTPOHHO-OMOIMOTEUHBIM cucTeMaM: JIaHb, YHUBEpCUTETCKAsT OMOIMOTEKA
OH-TIaliH, 53NeKTpoHHOW Oubamoreke ANTI'TY u Kk snexkTpoHHONW MHGOPMALMOHHO-
o0Opa3oBaTelIbHOU cpejie:

1. Qynnuk, E.A. KoMnbioTepHOE€ MOAETUPOBAHKUE CTPYKTYPHO-IHEPreTHUECKUX
npeBpalieHuii B JByMepHOM kpuctaime: Monorpadpus/ E.A. dymauk, M./
Crapocrenkos. - bapanyn: U3n-so Antl'TY, 2005. - 233 ¢.(26 3k3.)

2. Jymauk, E.A. KommbioTepHoe wMmojenupoBaHue (HU3NYECKUX MPOIECCOB:
METOIUYCCKHE YKA3aHWsI 10 BBIMIOJIHEHUIO JAa0OpaToOpHBIX paboOT HJsi CTYJASHTOB
Hanpasienust « Mapopmarrka u BeraucautenbHas Texaukay /E.A. Jlynauk; PyOmoBckuit
UHJyCTpUAIbHbIH  MHCTUTYT. — PyOmosck: PUM, 2021. — 36¢c. URL:
https://edu.rubinst.ru/resources/books/Dudnik E.A. Komp'yuternoe modelirovanie phi
zicheskikh protsessov (lab.rab.) 2021.pdf (mara o6pamenust 01.11.2021)

6. IlepevyeHnb y4eOHOM JTUTEPATYPBHI
6.1. OcHoBHas nuTeparypa

3. 3ybkoBa, T. M. TexHomoruss pa3paOOTKH NPOrpaMMHOIO OOCCICUCHHS :

yuebHoe mocobue / T. M. 3yokoBa. — OpenOypr : OpeHOyprckuid rocy1lapCTBEHHBIM
yauBepcutetr, ObC ACB, 2017. — 469 c. — ISBN 978-5-7410-1785-2. — Texkcr :
ANEKTPOHHBIN // DnekTpoHHO-O0MOMuoTeunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/78846.html (mara oOpamienus: 05.02.2021). — Pexum

JOCTYyIMA: JUIsl aBTOPU3UP. MOJIb30BaTeNen
4. Capuna, M.II. ®usuka TBepaoro tena : ydebHoe mocobue : [16+] / M.IL
Capuna ; HoBocuOupckuil TroCymapCTBEHHBIH TEXHUYECKUM yHUBEPCUTET. —
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HoBocubupck : HoBocubupckuii rocyiapcTBeHHBIN TEXHUYECKUd yHUBepcuTeT, 2017, —
107 c. : wn., Tabm, rtpad. — Pexum npocryma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&1d=576504 (nara obpamenus: 25.03.2021).
— bubnuorp. B kH. — ISBN 978-5-7782-3319-5. — Tekcrt : 37€KTpOHHBIM.

5. CrapoBukoB, M. W. BBenenue B 3KCIEpUMEHTAJIbHYI (PU3UKY : ydeOHOE
nocobue / M. 1. CrapoBukoB. — Cankt-IletepOypr : Jlans, 2008. — 240 c. — ISBN
978-5-8114-0862-7. — Tekct : 3nexkTpoHHbIA // JlaHb : 3IEKTPOHHO-OMONIHMOTEUHAS
cucrema. — URL: https://e.lanbook.com/reader/book/379/#233 (nara oOpatieHus:
28.01.2021). — Pexxum goctyna: ajisg aBTOPU3. MOIB30BaTENEH.

6.2. JlononHuTEIbHAS IUTEpATYypa

6. PaszymoBckas, N.B. ®uszuka TBepmoro Ttena : yudeOHoe mnocobue / U.B.
PasymoBckada. — Mocksa : Ilpomereir, 2011. — Y. 2. /IuHamMuka KpUCTAJIMYECKOU
peuieTky. TernaoBble CBOMCTBA pelieTku. — 64 ¢. — Pexxum aocTyna: 1o MOAMUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=108460 (mata oOpamieHus:
25.03.2021). — ISBN 978-5-4263-0032-3. — TeKCT : 3JIEKTPOHHBIA.

7. ®omuH, J[.B. DxciepuMeHTabHBIE METO/IBI (PU3UKHU TBEPOTO Teja : yueOHOe
nocobue : [16+] / 1.B. ®omun. — U3n. 2-e, crep. — Mocksa ; bepnun : upexkr-Menua,
2019. — 187 c. : wmn., cxem., Tabm. — Pexum pocrtyma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=575229 (nara ob6pamenus: 25.03.2021).
— bubnmuorp. B k. — ISBN 978-5-4499-0151-4. — DOI 10.23681/575229. — TekcT :
AIIEKTPOHHBIM.

8. Kopabenbaukos, [[.B. ®usuka HaHOCTPYKTYp : yueOHOe mocodwue : [16+] / [1.B.
Kopa6enbaukos, H.I. KpaBuenko, A.C. IlonnaBHoil ; KeMepoBckuii rocynapcTBEHHbIN
yHuBepcureT. — KeMepoBo : KemepoBckuil rocy1apcTBeHHbIN yHUBEpcUTeT, 2016. — 161
C. : cxeM., ui. — Pexxum poctymna: o noanucke. — URL: https://biblioclub.ru/index.php?
page=book&1d=481557 (mara obpamenus: 25.03.2021). — ISBN 978-5-8353-2048-6. —
TEKCT : BIEKTPOHHBIM.

7. Ilepedyenbp pecypcoB HH(POPMANUOHHO-TEJICKOMMYHUKALNMOHHON  CeTH
«HTepHET), HEOOXOAMMBIX /1JI1 OCBOCHUS U CIUIINHBI

9. http://www.mks-phys.ru

8. ®oHa OIEHOYHBIX MarepuajJaoB i IIPOBCACHHA TCEKYLIECIr0 KOHTPOJIA
yYCnneBaeMoCTn n leOMe)KYTO‘IHOﬁ arrecranmmm

ConmepxkaHue  MPOMEXKYTOYHOM  aTTECTAllMd  PACKphIBaeTCI B KOMILIEKTE
KOHTPOJIMPYIONINX MaTEpPHAJIOB, TPEIHA3HAYEHHBIX JUISI TMPOBEPKH COOTBETCTBUS
YPOBHSI TOATOTOBKHM IO AucCIUIUHE TpeOoBanusM DPI'OC, KoTopwie XpaHATCS Ha
kadeape-pazpadoruuke PI1J] B mewarnom Bujae u 8 SMOC.

CDOH)I OLICHOYHLIX MaT€prualioB (CDOM) Mo AMCHUINIMHE ITPEACTABIICH B ITPUJIOKCHHUN
A.



9. IlepeyeHb NHPOPMANMOHHBIX TEXHOJOTHI, HCIOJIb3yeMbIX NPHU OCYIIECTBICHUN
0o0pa3oBaTeJILHOIO  Mpolecca M0 JUCUMILIMHE, BKJIIOYAasAg  MepevyeHb
NMPOrpaMMHOro odecrnedeHusi 1 UHGOPMAIUOHHBIX CIIPABOYHBIX CHCTEM

Jnst ycnemHoro OCBOEHHS TUCIHUIUIMHBI HMCIONIB3YIOTCS PECYPChl ANIEKTPOHHON HHGOPMAIMOHHO-
o0pa3oBareiabHONU Cpelbl, 00pa30BaTelIbHbIE WHTEPHET-NOPTaNbl, II00aNbHAsl KOMIIbIOTEpHAsl CETh
WNurepner. B mpouecce u3ydeHHs] OUCUUILIMHBI MPOUCXOAUT HMHTEPAKTUBHOE B3aMMOJIECUCTBUE
00ydJarommerocss ¢ TMpernojaBareyeM dYepe3 JTUYHBIA KaOWHEeT CTyneHTa. [l wu3ydeHus aaHHOM
TUCIUIUIMHBL TIpod)eccHoHaNbHbIe 0a3bl JaHHBIX M HH(POPMAIIMOHHO-CIIPABOYHBIE CHUCTEMBI HE
TpeOyroTCS.

Nenin Hcnonb3yeMoe nporpaMmMHoe odecriedeHue

1 Dev-C++

Lazarus

LibreOffice

Python

Windows

AntuBupyc Kaspersky

SAunnekc.bpaysep

(oA ENREo N LV, RN (OS] | \S]

7-Zip

Nenn Hcnonb3yemsblie npogeccnonanbHble 0a3bl JAHHBIX 1 HHPOPMALHMOHHBIE
CIIPABOYHBIC CHCTEMbI

1 becrutatHast snektpoHHass OubOnnoTeka oHnaiiH "EnuHoe OKHO K 00pa3oBaTelIbHBIM
pecypcaM" Al CTYIEHTOB W IpenojaBaTesiel; KaTajlor CCbUIOK Ha 00pa3oBaTelbHbIE
unTepHeT-pecypcekl (http://Window.edu.ru)

2 HarnmonanwsHas snekrponnas Oubnuoreka (HOB) — cBoOomHbI nocTyn uyutareneil
donnam poccuiickux OuOmuorex. CoOmep>KUT KOJJIEKIMH OUMU(POBAHHBIX TOKYMEHTOB
(KaK OTKPBITOTO JOCTYIA, TAK U OTPAHUYCHHBIX aBTOPCKHUM IIPABOM), & TAKXKE Karajor
W3aHuH, XpaHsamxcs B oubmmorekax Poccun. (http://H36.pd/)

10. Onumcanue  MaTepHAJbHO-TEXHHYECKOW  0a3bl, HeoOXoAMMON  IJd
OCYLIeCTBJIEHUSI 00Pa30BaTeJIbHOI0 MPoIecca Mo MCHUILIHHE

HaumeHoBaHMe ClIeUAJIbHBIX MOMeEIIEHU U MOMEIeHUH JI CAMOCTOATEIbHOM paﬁoTI)I

y‘-Ie6HI:>Ie AyIUTOPHUHN JIs1 IIPOBCACHUA y‘le6HHX 3aHATHH

MTOMEIICHHS JIJII CAMOCTOSITEIbHOM PaOOThI

MaTepI/IaJIBHO-TeXHI/I‘ICCKoe obecrieueHne u opraHu3anusa O6paSOBaTCJ'IBHOI‘O
nmponecca 1mo JUCHUINIMHC I MHBAJIWMIAOB U JIMI[ C OI'PAaHUYCHHBIMU BO3MOKHOCTAMU
300POBbA OCYHICCTBILICTCA B COOTBCTCTBUHU C «ITonmoxxennem 00 O6y‘I€HI/II/I HMHBAJINI0B U
JyL € OIrpaHUYCHHBIMU BO3MOKHOCTAMM 3J0POBBA.




NPUNOXEHUE A
®OH/[, OLLEHOYHbIX MATEPUANOB ANA MPOMEXYTOYHOM ATTECTALIMU
no ANCUUNNUNHE «KomnbloTepHOe moaenmposaHue puUsnyecKknx npoLeccos»

1. MepevyeHb oyeHOYHbIX cpedcme 0a9 KomnemeHyuli, popmupyembix 8 pe3ysbmame 0C80eHUSA
oucyunauHel

. Cnoco0
Koa koHTpO/IMpyeMoOil KOMIIETeH U OueHo4yHoOE CPeacTBO
OlLEHMBAHUSA

Kommnekr

ITK-15: Crioco6en pa3pabaTsiBaTh
KOHTPOJIHPYIOITUX
MpOrpaMMHBIE KOMITOHEHTHI JIJIs1 IPOBECHUS DK3aMeH
MaTepuaioB Jist

HCCIIE0BaTEIbCKUX PAabOT

JK3aMeHa

2. OnucaHue nokasameneli U Kpumepues OUEHUBAHUA KomnemeHyuli, onucaHue wkKan
oyeHusaHusa

OueHvBaemble KOMMNeTEHUMM npeacTaBneHbl B pasgene «llepeyeHb NAaHMpPyeMbixX
pe3ynbTaTtoB  0byyeHMA No  AUCUMMJIMHE, COOTHECEHHbIX C WHAWKATOPamMM  AOCTUMKEHUSA
KomneTeHuuii» paboyelt nporpaMmbl ANCUMNAUHBI « KOMNbloTEpHOE MoaennpoBaHune GU3NYECKUX
npoL.eccoB».

MNpn oueHMBaHMN CPOPMUPOBAHHOCTU KOMMNETEHUUM no AucumnanHe «KomnbioTepHoe
MmoaenMpoBaHme GU3nYECKUX NpoueccoB» ucnosbayerca 100-6annbHan wKana.

Kpurepuii Ounenka no 100- Ouenka no
02JUIbHOM IIKAJIe | TPAAUIMOHHON IIKaJe
CryneHT 0CBOMIJI U3y4aeMbIi MaTepual 75-100 Omauuno

(OCHOBHOM U JOTOJTHUTENbHBIN), CHCTEMHO
Y IPaMOTHO M3J1araet €ro, OCyIeCTBIsET
MIOJIHOE Y NIPABUJILHOE BBIMOJIHEHUE
3a/IaHUI B COOTBETCTBUU C UHIUKATOPAMHU
JIOCTHKEHHST KOMIICTEHIIUH, CIIOCOOEH
OTBETUTh Ha JIONIOJIHUTEIIbHbIE BOIPOCHI.

CTyzneHT oCBOMI U3y4YaeMblil MaTepuall, 50-74 Xopowo
OCYIIECTBIISIET BBHITIOIHEHNE 3a/ITaHUH B
COOTBETCTBHUH C MHIUKATOPAMH
JOCTIDKCHUST KOMITETEHIIUH ¢
HENPUHIMITAAIBHBIMYA OITHOKaMHU.

CTyZIeHT JEMOHCTPUPYET OCBOEHUE TOJIBKO 25-49 Yooenemeopumenwvo
OCHOBHOT'O Marepuasa, MpH BHIIOJIHEHUU
3aJJaHUH B COOTBETCTBHM C MHIUKAaTOpaMH
JOCTHKEHUS! KOMIIETEHLIUN JIOMTyCKaeT
OTJeNbHbIE OMNOKH, HE CIIOCOOEH
CUCTEMAaTU3UPOBATh MaTepual U AeaTh
BBIBOJIBI.

CryneHT He OCBOMJI OCHOBHOE COZIEpKaHUE <25 Heyoosnemeopumenvro
M3y4aeMoro mMarepuasnia, 3aJaHusi B
COOTBCTCTBUH C MHAUKATOpaMU
JIOCTUKEHUS] KOMIIETEHLIMI HE BBINOJIHEHbI




| HJIM BbIIIOJHCHBI HCBCPHO. |

3. Tunoesie KOHMpOsibHbIe 3a0aHuUA unu uHole mamepuandl, Heobxodumeole 0nsa OYECHKU YpPOBHA
docmuxceHusn KomnemquuD' 8 coomeemcmeuu ¢ um?uxamopamu

1.[To0comoeKka cmambu € OnucaHUem UHEGOPMAUUOHHbIX U MAMEMamu4ecKux rnpoueccos 8
2D moodenu

KomneteHuusa MHAMKaTOP AOCTUXKEHUA KOMNETEHLUU

MK-15

CnocobeH paspabatbiBaTb nporpammubie | MK-15.1 MoarotaBnAvBaeT  cTaTbM C OMUCaHWEM

KOMMNOHEHTbI AONA npoBeAeHUA UCCNenoBaTe/IbCKUX VIHd)OpMaLI,VIOHHbIX N MatemMmaTuyeCkux npoueccos

pabot ANA  pasMelleHMs B CpeacTBax  MaccoBoW
nHdopmaumm
1. JIns MOATOTOBKH CTaTBH ¢ OMHCAHHEM HH(POPMAIMOHHBIX H MaTeMAaTHISCKHX TIPOIECCOB

JUIS pa3MelIeHus: B CpeAcTBax MaccoBoi mHGpopmauuu: Onummre GU3NYECKYI0 MOJENb
KOMIBIOTEPHOI'0 BKCIICPUMEHTA JIA  HMCCICIOBaHHA IIPOLHCCCOB, IMPOMCXOAAIINWX Ha
aromHoM ypoBHe. (ITK-15.1)

JU1a MOArOTOBKY CTaThbH ¢ ONMHCAHHEM MH(OPMALMOHHLIX H MAaTEMaTHUECKUX MPOLIECCOB
JUIsl pa3MellieHust B cpejcTBax MaccoBoi uHpopmanuu: OnuimuTe MeTol MOJIEKYIspHOI
JHHaAMHKH U1 OIMMCAHHA IIpolecca MEKAaTOMHOIO B3aMMOJEHCTBHSA B JBYMCPHOM
KpHUCTalIe rekcaroHaapHo pemerku. (ITK-15.1)

,}_—[Hﬂ [NOoAr0OTOBKH CTAaTbH € OIIMCaHHEM HH(‘JOpMaLlHOHHle H MaTCMaTHYCCKHX IMPOLECCOB
IUTsl pasMelleHus] B cpeicTBaX MaccoBOW mH(opmaiuu: onummrte Meton Monre-Kapno
JUISE CTPYKTYPHBIX TIPEBpAIIEHHi B JIBYMEPHOM KpHCTA/lIe TEKCATOHAIBHOW PeIieTKH
O6unapnoro crurara. (I1K-15.1)

2.Paszpabomka KomnoHeHma e 2D moodenu

KomneTteHuusa NHAMKaTOp AOCTUKEHMA KOMNETeHUUN

MK-15

pabor

CnocobeH paspabatbiBaTb nporpammubie | MK-15.2 PaspabaTtbiBaeT NporpaMmHble KOMMOHEHTbI

KOMMNOHEHTbl ANnA nposeaeHnAa UcciegoBaTeNbCKUX | ANA nNposBegeHnAa nccanengoBaTe/1ibCKMX pa60T
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1. Pazpaboraiite nporpaMMHYI0 KOMIIOHEHTY [Uisi Busyanusanuud 3D kpucramia c

IpaHeleHTPUPOBAHHOM KyOMUECKOI pelreTKo.

2. PaszpaboraiiTe mporpaMMHYIO KOMITIOHEHTY IS TIOCTPOCHHA TpaduKa 3aBHCHMOCTH

MOTCHUHATBHOH  (PYHKUHMH  MEKaTOMHOIO
3aBUCUMOCTH OT PacCTOSIHUH MEKIy aTOMaMu:

(o(r):—£4+£8+6r+D_
r.r

B3aumozchcTeua  Jlennapaa-/I:xonca B

Paspaboraiite nporpaMMHYKH KOMIIOHEHTY [UIsl pacyeTra OHHEepruM Ui aTOMHOH

IUIOCKOCTH I'PaHEUEHTPUpOBaHHON pemeTku Al ¢ nupexkcamu Musiepa [111].

Pa3paboraiiTe mporpaMMHYIO KOMIIOHEHTY JUIsl IUCCUTIAIIMKM 3HEPTUU B KPHCTALIIE.

5. PaspaboraiiTe nporpaMMHYH0 KOMITIOHEHTY ISl pacyeTa dHepruu aedeKra B KpUucTaie ¢

TOYCYHBIMH ,He(bel{TaMH 3aMElICHH .

3.MlodzomosKka cmamsu € ONUCAHUEM UHEMOPMAUUOHHbIX U MAMEMamu4ecKux rnpoueccos 8

3D modenu.
KomneteHuus UHAMKaTOp AOCTUKEHUA KOMNEeTeHLUH
MK-15 CnocobeH paspabatbiBaTb nporpammHble | MK-15.1 [MoarotaBnvMBaeT  cTaTbM C OMNUCaHUEM
KOMMNOHEHTbl 415 NPOBEAEHUA UCCNefOoBaTeNbCKUX | MHOOPMALMOHHBIX WM MaTeMaTUYeCKUX MNpoLLeccos
pabot ONA  pasMelleHus B CpeAacTBax — MaccoBoW
nHpopmaLmm

1. Jlns MOATOTOBKM CTaThH C OMMCAHHEM HHGOPMALMOHHBIX H MAaTEMAaTHYCCKHX MPOIECCOB
JUIsl pa3MeLleHusl B CPe/CTBAX MaccoBOH HMH(OPMALIMK: OIMUIIUTE METOJUKY MPOBEISHHS

KOMITEHOTEPHOI'O

JHEPTETHUCCKHE XapaKTCPHUCTHKH

SKCHIEpUMEHTa IJIsI  HMCCIICIOBaHUS
CHCTCMBI:

BIIUsSIHHS ~ TEMIIEpaTypel Ha

pacuerT  TIOTCHUHMAIBHOM  3HEPIHH,

KHHETHYeCKOH sHepruu B 2D kpuctamne. (ITK-15.1)

2. ﬂﬂﬂ MOATOTOBKH CTAaTBH C OITHCAHHCM HH(bOpMa[IHOHHBIX H MaTEMaTHUCCKHX IMPOIECCOB
JJI51 pasMELIEHUS B CPEACTBAX MAacCOBOH HH(t}O]')Ma]_lI/IH: OIMAOINTE METOOHUKY IIPOBEOCHUA
KOMIBIOTEPHOI'O 3KCIICPUMEHTA JIJIA HCCICI0BaAHUA BJIHMAHHA KOHLUCHTPALHH BaKaHCUM Ha

IHCPTETHICCKHE XapaKTCPUCTHKH

CHUCTCMBI:

pacHeT MOTEHIHATBHOM SHEPTHH,

KuHeTH4eckoi osHeprud B 2D kpuctamre. (ITK-15.1)

4.Pazpabomka npo2pammHbIX KOMITOHEHMO8 014 nposedeHus uccaedosamensCcKux pabom e

3D modenu

KomneteHuus MHAanKaTop AOCTUKEHUA KOMNETEHLUU
MK-15 CnocobeH pa3spabaTbiBaTb nporpammHble | K-15.2 PaspabaTtbiBaeT nporpammHble KOMMOHEHTbI
KOMMOHEHTbl AN TNPOBEAEHWA WUCCNeAO0BaTeNbCKUX | ANA NPOBEAEHUA UCCNEf0BATENbCKUX paboT
pabor
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1. PaspaGoraiiTe mnporpaMMHYK0 KOMIIOHEHTY /Ui Bu3yanusauuu 3D Kkpucramma C
rpaHelieHTPHPOBAaHHOM KyOndeckoii pemerkoit. (ITK-15.2)

2. PaspaboraiiTe nporpaMMHY0 KOMIIOHEHTY ISl pacyeTa CHJla B3aUMOJIEHCTBHSA aTOMOB
Ha rpanune B 3D kpucranie 1uia MmeToaa MonekyasapHoii auHamuku. (ITK-15.2)

3. PaspaboraiiTe mporpaMMHYI0 KOMIIOHEHTY JUIS pacyeTa KHHETHYeCKOW 3Hepruu 3D
kpucramna Al. (ITK-15.2)

4. ®aiin u/uau bT3 ¢ NOAHLIM KOMIMAEKMOM OYEHOYHbIX MAMePUAs0e npuaa2aemcs.
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