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1. IlepeyeHb NJIAHMPYEMBIX

pe3yJIbTaToB

00y4eHus

mo ANCIHMUIIJIMHE,

COOTHECCHHBIX ¢ HHIANKATOPaAMH JOCTUKCHUSA KOMHETeHHI/Iﬁ

Komnerenuust Conep:xaHue KOMIeTEeHIHA Nupukarop Conep:kanue HHIHKATOpPa

IlogroraBnuBaeT  CTaTbU C OIMCAHHUEM
MHQOPMALIMOHHEIX K MaTEMaTHYECKHX

Cnocoben paspabateiBath | I1K-15.1 Gbop
MPOIECCOB JUI Pa3MEIICHHUS B CPEICTBAX

MPOTPaMMHBIC  KOMIIOHCHTBI IS o

I1K-15 MaccoBoil nHpopManuu
MPOBEICHUS HCCIIEA0BATEILCKUX
paGor PaspabatsiBacT IpOTpaMMHBIC
T1IK-15.2 KOMITIOHEHTBI IS TIPOBENCHUS

HCCIICOBATEIBCKUX padoOT

2. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

JIMCIIUTIINHBI
MPEIECTBYIOIINE V3yYECHUIO
JIMCITATIIINHEI, pEe3yJIbTaThI
OCBOCHHUS KOTOPBIX HEOOXOIUMBI
st OCBOCHHUS JTAaHHOU
JTUCIUILINHBEI.

(IpaKTUKH),

IIporpammupoBanue, IIporpammupoBanye NpuiI0KeHUN

Huctunnuael  (IPaKTUKH), IS
KOTOPBIX PE3YyJbTaThl OCBOECHUS
JAHHOM  JTUCHUIUIMHBL  OyIyT
HEO0OXOUMBI, KaKk  BXOJIHBIC
3HAHMS, YMEHUS W BIAJICHUS IS
WX U3YUYEHUS.

HpCI[,I[I/IHJ'IOMHaH IIpaKTHUKa

3. O0beM IUCHHUIIJIMHBI

B 3aYC€THLIX €IMHHIOAX ¢ YKazaHMEM KoOJIHYECTBaA

aKaJeMHYEeCKUX YaCOB, BbIICJEHHbIX HA KOHTAKTHYI0 padoTy 00y4yarouerocs ¢
npenojaasaresjemM (10 BUAaM y4eOHbIX 3aHATHA) U HA CAMOCTOATEJILHYIO padoTy

o0y4yarierocst

OO01mii 00bEM TUCHUILUIAHGBI B 3.€. /49ac: 7 /252

Bujasbl 3aHATHIi, HX TPYJ0EMKOCTB (4ac.) O0beM KOHTAKTHOI
padoTsl

®opma

JladopaTopHbI IMpakTuyeckue CamocTosiTeJIbHA of0yuaromerocsi ¢

00yueHust Jexknun
e paboThbl 3aHATHA a1 pabora npenojasaresieM
(uac)

3a04Has 16 16 16 204 55

4. Copep:kaHue JUCHMILUIMHBI, CTPYKTYPHUPOBaHHOe IO TemMaM (pasaejam) C
yKa3aHHEeM OTBEJEHHOI0 HA HMX KOJHYECTBA aKaJeMHYeCKHX 4acOB M BHUI0B

y4eOHBIX 3aHATHI

dopma obyueHunna: 3a04HaA
Cemecmp: 8

O6beM JUCHMILTUHBI B ceMecTpe 3.€. /uac: 4 / 144
dopMa MPOMEKYTOUHOM aTTeCTALMKU: DK3aMEH




Buabl 3aHATHIH, HX TPYI0€MKOCTb (4ac.) O0BbeM KOHTAKTHOI padoThI
Jlexuun JlaGopaTopHbI IIpakTnueckue CamocrosiTe/IbHasI o0yualolerocs ¢ npenoaaBarejieM
¢ padoThl 3aHATHHA pabota (1ac)
8 8 8 120 28

JlekKiMOHHBIE 3aHATHA (84.)
1. MeTo10J10THsI KOMIIBIOTEPHOT0 MoeupoBanusi HaHocucteM(14.)[3,4,8] OOGmue
INPUHLUNBl  KOMIIBIOTEPHOTO  MOJEIMPOBaHUS.  METOAOJOTMYECKUE  OCHOBBI
BBIYMCIIUTEIbHON HAHOTEXHOJIOTUN
2. KBanToBOe omucanme CTPYKTYpbl atomHoro mmupa(l4.)[3,4,8] Ilpeanocwuiku
CO3[IaHHsI KBAaHTOBOM MeXaHUKU. OCHOBHBbIE MOHATUS W MaTEMAaTUYECKUM armapar
KBAaHTOBOM ME€XaHUKHU. CBOMCTBO OJTHOJIEKTPOHHBIX aTOMOB.
3. MoaeaupoBanue crpoeHue aromon(14.)[3,4,5,8] DnexkrpoHHas Teopus cTpoeHUs
atomoB. Meton Xaptu-®oka. AtoMHble opOutamu. Teopus (QYHKIHMOHAIBHON
MJIOTHOCTH.
4. MopeaupoBanue MoOJIeRYJSAPHbIX cucreM.(14.)[1,4,5] Pusuko-xumuyeckue
3aKOHOMEPHOCTH CTPOCHUSI MOJIEKYJl. PacueT moBepXHOCTH MOTEHIIUATIBHOW SHEPTHUHU.
5. Mexmouiekyasipabie B3aumopeicrBusi(14.)[4,6,8] MexmonekynsapHble CHIIBL.
[ToTeHuManbl B3aUMOAECHCTBHUS 4YacTHL. MoJeKyJgpHas AUHamMuKa. MoJeKyJspHas
MexaHuka. MoaennpoBanue Mmerogamu Mounte-Kapiio
6. Mexanu3mbl oOpa3oBanuss HaHOCTPYKTYpP(14.)[3,5] Moaenu HaHOKIACTEPOB.
MounekynsipHasi caMocOopka
7. MHoromacmrabHoe MoJeJIMpOBaHUe MaTepuaaoB M mnpoueccon(14.)[3,4,5,8]
Konnenuust MHOrOMacmTabHOro MoJieupoBanusi. MHoromacmrabHoe MOJEITUPOBAHNE
DHEPreTUYECKUX TpollecCOB. MoenupoBaHue B  HAHOCTPYKTYpHOM  00yacTH.
MopenupoBaHue MaKpOCKOMTUYECKUX CUCTEM
8. IIporpammuHoe oOecneyeHue  MoaeaupoBaHus  HaHocucrem(14.)[1,5,9]
[IporpaMmHBIE KOMIIOHEHTBI JJIsi TPOBEACHUS MCCIENOBATEIILCKUX pPaboT mpu
MOJICTUPOBaHUsI HAHOCUCTEM. ITHTerpupOBaHHbIE TAKEThI POTPAMM.

IpakTuueckue 3ansaTus (84.)
1. MHupexkcst Mwuiepa.(24.)[1,4,5,9] IloctpoeHnss  aTOMHBIX  TJIOCKOCTEM
KPUCTAJUIMYECKON PELIETKHU.
2. JHeprernyeckKue XapaKTepPUCTHKH CHCTeMbl aToMoB.(24.)[1,3,5,9] Pacuer
AHEPreTUYECKUX XapaKTEPUCTUK CUCTEMbI aTOMOB.
3. MaremaTtuueckue MeTo/ibl ONMcaHusl pu3ndecKux nmpoueccon.(24.)[3,5,8] Meton
MOJIEKYJISIPHON AMHAMUKY JJIsl ABYMEPHBIX KPUCTAJIIOB
4. Onmcanue MareMaruyeckoii u ¢usndeckon moaean.(24.)[1,4] Ananmms
pe3yJIbTaTOB MOJIy4eHHBIX paHee. [loAroToBka cTaThu IJiS pa3MEIISHUs] B CPEICTBAX
MacCcoBOM MHGOPMAIIUH.

JlabopaTopHbie padoThI (84.)
1. Co3nanue AaTOMHBIX IVIOCKOCTEH TIPAHEHEHTPHUPOBAHHONW KPHUCTAIHYECKOH
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pemerkn(24.)[1,2,4,6,7] Pa3zpaboTka mporpaMMHOTO MOJYJISI CO3JaHHS  aTOMHBIX
IJIOCKOCTEN IPaHEEHTPUPOBAHHONW KPUCTAIUIMYECKON PEIIETKA

2. Toueunsble u JuHeiHbIe 1edexThI(24.)[1,2,4,5] Pa3paboTka mporpaMMHOIO MOJTYJIS
dbopMHpOBaHUS TOYEYHBIX, JIMHEHHBIX Je(EeKTOB B aTOMHOM  IUIOCKOCTH
IPAHELEHTPUPOBAHHON KPUCTAJUIMYECKOMN PEIIETKA

3. DHeprernyecKkue XapaKTePUCTHKH JABYMEPHBIX KpHuCTALI0B(24.)[1,2,4,5]
PazpaboTka mporpaMMHOTO MOIYJIS pacuera HSHEPreTUYECKUX XapaKTEPUCTHUK
JBYMEPHBIX KPHUCTAIJIOB 33JaHHBIX METAJUIOB C HCIHOJB30BAHUEM MOTEHIMAIA
MEKaTOMHBIX B3aUMOJICHCTBUI

4. JHepreTH4YeCKUX XAPAKTEPUCTHK [IBYMEPHbIX KPHCTAJIOB B OHHAPHBIX
cmiaBax(24.)[1,2,4,5,7] Pa3zpaboTka nmporpaMMHOTO MOAYJS pacyeTa YHEPreTUYECKUX
XapakTepUCTUK  JBYMEPHBIX KPUCTAIOB  3aJlaHHBIX OMHApHBIX  CIUIAaBOB  C
MCIIOJIb30BaHUEM MOTEHIIMATA MEKATOMHBIX B3aUMOICCTBUIA

CamocrositesibHasi padora (1204.)
1. IToaroroBka k JadoparopubiM padoram(334.)[3,4,6,8,9] PazpaboTka KOMIOHEHTOB
MIPOrPaAaMMHOT0 MOJTYJIS JIJIsl MPOBEACHUSI KOMIIBIOTEPHBIX AKCIIEPUMEHTOB
2. MHN3yuyenme Jsmreparypsni(324.)[3,5,6,8,9] HM3yuenue HaydyHOW JUTEPATYpHI,
MaTepuaJioB COOPHUKOB HAyYHBIX TPYJA0B M KoHpepeHumid . O030p auTepaTypsl IO
KOMITBIOTEPHOMY MOJICJIMPOBAHUIO JIJIsi CPABHEHMS PE3YJIBTATOB , MOJYUYECHHBIX IPYTUMHU
aBTOpaMH.
3. lloaroroBka k 3x3ameny(94.)[3,5,6,8,9]
4. IloaroroBka K  mnpakTu4ecKuMm  3aHATUAM(284.)[3,4,5,6] 3yuenue
UCCIIEIOBATENIbCKUX JIaHHBIX JPyrux aBTOpoB. [loAroTroBka cTaThMl C ONMHCaHUEM
(bU3MYECKX U MAaTEeMaTUYECKUX TMPOIECCOB JIJIsi pa3MEIIeHUs B CPEJCTBAX MAaCcCOBOM
uH(popManuu
5. BolnnoJiHeHMe MUCHbMEHHOM KOHTPOJIbHOI padoTbi(184.)[1,3,4,5,6]

Cemecmp: 9
O06BeM TUCHUMILIUHBI B cemecTpe 3.e. /yac: 3/ 108
dopma NpOMEKYTOYHOM aTTECTAlNN: JK3aMEH

Buabl 3aHATHIH, HX TPYI0€MKOCTb (4ac.) O0beM KOHTAKTHOI padoThI
Jexuun JlaGopaTopHbI IpakTnueckue CamocrosiTeJibHasI o0yualolerocsi ¢ npenojaaBarejieM
¢ padboThl 3aHATHA padora (1ac)
8 8 8 84 27

JlekunonHnwple 3aHsaTus (84.)

1. Meroabl MoaeaupoBaHus B QU3MKH KOHACHCHPOBAHHOrO cocrostusi(14.)[1,5]

Cratuctuyeckas TeOpHUs YIOPSIOYEHHOCTH. [Torenumanbl MEKaTOMHOTO

B3aUMOJAECUCTBUA. MeTOIbl MOJETUPOBAHNS KOMITBIOTEPHBIX IKCIIEPUMEHTOB. MeTo1nKa

MIPOBEICHUS KOMITBFOTEPHOTO 3KCIIEPUMEHTA.

2. UccnenoBaHusi aTOMHOIO YNOPSAOYEHHUSI B CILIABAX CO CBEPXCTPYKTYpPOM

L12(14.)[1,6,7] OO6mme cBemeHus o0 aTOMHOM YIIOPSIIOYCHUHM CIUIABOB. ATOMHBIE

MEXaHU3MBI MIPEBPAIICHUN TOPAIOK - Oecropsiiok. DakTopbl BIUSIONIAE HA TPOIECC
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CTPYKTYPHBIX  NIPEBpAILlEHUA MOpPSAOK-  Oecropsiiok. Ponb  KOMIBIOTEPHOTO
HKCIEPUMEHTA B UCCIIEIOBAHUN TEOPUU YIIOPSAIOYEHUS.

3. Pa3zpa0boTka nmporpaMMHBIX KOMIIOHEHT /JJIsl NMPOBEJACHUS HMCCJIeI0BATEIbCKHUX
padtoT ¢ NOMOIBI) KOMIBITEPHBIX JIKCIEPUMEHTOB. {JIeKHUA ¢ pa3dopom
KOHKpPeTHBbIX cutyanmid} (24.)[1,5] MoaenupoBaHue mpoiecca aTOMHOTO MEXaHU3Ma
CTPYKTYPHBIX IIPEBPAILIEHUI METOOM MOJIEKYJISIPHON JUHAMUKH (24).

MopenupoBaHue mpoiecca aTOMHOTO MEXaHU3Ma CTPYKTYPHBIX MPEBPAIICHUH METOI0M
MomnTte-Kapio (2u).

4. Bausinusi reoOMeTPU4Y€eCKOro U TEPMUYECKOro (paKTOpa HA NMPOLECC CTPYKTYPHBIX
npespamennii(14.)[1,4,5,9] Pa3paboTka anroputma mporpaMMHbIX KOMIIOHEHTOB IS
UCCIICIOBAaHMSI BIUSHUS TEOMETPUYECKOTO0 M TEPMHUYECKOro (akTopa Ha MPOIECC
CTPYKTYPHBIX MIPEBPAIEHUN B YIIOPSAIOUMBAIOIINXCS CIIJIaBaX.

5. Biiusinue TremMneparypsl 1 AeopMani HA 0COOCHHOCTH MPOLECCa CTPYKTYPHOT O
(dba3oBoro mnepexoga B ynopsiiounMBawinuxcs cmiaasax.(14.)[4,5,8] Pazpabotka
QIropUTMa KOMIIOHEHTOB HCCIJICIOBAHUS BIIMSHUS TeMIlepaTypbl U aedopmaiuu Ha
OCOOEHHOCTH TIpollecca CTPYKTYpHOro (a3oBOro MEepexoia B YHOPSIOYMBAIOIIUXCS
CILJIaBaX.

6. Onncanne HHGOPMANMOHHBIX 1 MATEMATHYECKHUX MPOLECCOB B 00J1aCTH (PU3UKH
TBepaoro reaa(ly.)[1,3,5]

7. Ananu3 pe3yabratoB.(14.)[1,4,6] CpaBHeHus cBOMX pE3yJabTAaTOB C APYTMMH
aBTopamu. Busyanuzanus pe3ynbratoB. IloaroroBka KOpOTKOro cOOOLIEHUS O
pe3yabTarax BbIMOJHEHHON paboThl. [[oroTOBKAa CTaThU C OMUCAHUEM KOMIBIOTEPHBIX
AKCTIIEPUMEHTOB JJIsl pa3MEIICHUS B COOPHUKAX KOH(PEPEHIIUSIX.

IpakTuueckue 3ansaTus (84.)
1. IlsianupoBanue KOMIIBIOTEPHOI0 IKcnepuMenTa.(24.)[1] Onucanus
MaTeMaTU4ecKod U (U3UUECKOM MOJENH JUIsi (PU3MUYECKHX MPOILIECCOB B TPEXMEPHOM
KpUCTaJLIIE.
2. AHanu3 padoT Apyrux aBTOPOB, NMPOBOAMBIINX HCCJIEA0BATEIbCKHE PA0dOTHI B
o0s1acT (uszuku TBEPAOrO Tesaa METOA0M KOMIIbIOTEPHOT0
IKcnepuMenTa.(24.)[3,4,6,7] BrisiBienms poOJIeMBI, pa3paboTka TUIQHBI
KOMITBIOTEPHOTO DKCIIEPUMEHTA JIJIsI TPOBEJICHUS HMCCIEeNOBATEIhCKUX padoT. Bribop
npeaMmera  ucciuenoBaHus. Bpibop oObekra uccnenoBaHus.  Beibop  meTona
uccienoBanus. Berbop Metosa mpecTaBieHus pe3yJibTaTOB
3. Coop na”HHBIX I onucaHusi puzndeckoii moaenn.(24.)[1,3,4] Ilogbopka qaHHBIX
W3 aHAJOTUYHBIX HATYpPHBIX  JKCIEpUMEHTOB. Pa3paboTka METO0B CpaBHEHUS
pe3ynbTaToB.
4. Padora Hag opopMiIeHHEM Pe3yJIbTATOB HCCJIEI0BATENbLCKOM padoThL.(24.)[1,3,4]
Onucanue ananu3za pe3ysbTaToB. OdopmiIeHHE CTaThU JJIsl ONTyOJIMKOBAHUS B CPEJICTBAX
MaccoBOM HHGOPMAITUH

JlaboparopHsblie padoTsI (84.)
1. Co3nanue TPeXMepHOo# rpaHelleHTPUPOBAHHOM KPUCTAJVIHYECKOMN

5



pemerkn.(24.)[1,5,9] Pa3paGoTka mnporpaMMHBIX KOMIOHEHT ISl  CO3JaHUs
TPEXMEPHOU IPaHELEHTPUPOBAHHON KPUCTAJUIMYECKON pemeTku. [IpenycMoTpeTs BBO
CTPYKTYPHBIX A€(EKTOB B KPUCTAILI.

2. Pacyera 3HAYeHMHd NOTEHLHAJA MeKATOMHOIo B3aumojaeicTBusi.(24.)[1,5,9]
Pa3paboTtath mnporpaMMHBIA KOMIIOHEHT JJIS pacyeTa 3HAYCHU MOTEHIMala
MEKaTOMHOTO B3aUMOJECHCTBHS.

3. Meroa Monrte-KapJio.(24.)[1,5,9] Pa3paborate mporpamMmHble KOMIOHEHTBI IS
IPOBEJCHUS MOJEIUPOBAHUS TpoIlecca CTPYKTYpHOTO (Pa3oBOro mepexoja METOA0M
Momnre-Kapiio.

4. Meroa MoOJIeKyJASpHOl AMHAMHKHU.(24.)[1,5,9] Pa3spabGorate mnporpaMMHbie
KOMIIOHEHTHI ISl TPOBEACHHUS MOCIMPOBAHUSA IPOILEcCa CTPYKTYpHOTO (ha3oBOTO
nepexoaa METOJIOM MOJIEKYJISIPHOU TUHAMUKH.

CamocrositesibHasi padora (844.)
1. IToaroroBka K 3x3ameny(94.)[3.4,5,9]
2. U3yyeHue JIuTepaTypPHbIX HCTOYHNKOB(284.)[4,7,9] U3yueHue yueOHOIM 1 HaydHOU
JUTEpATyphl. AHaIU3 pe3ylbTaTOB HCCIEAOBATEILCKUX PAbOT Jpyrux aBTOPOB.
[ToaroToBka craTbu ¢ 0030pOM MPOOJIEM 110 HAYUYHOH TEME.
3. IloaroroBka Kk 3amure JadopaTtopHbix pador(164.)[4,5,9] Paspaborka
MIPOrpaMMHBIX KOMIIOHEHTOB JJI IPOBEACHUS UCCIIEI0BATEILCKUX PabOT.
4. IloaroroBka Kk npakruyeckum 3anarusam(164.)[1,3,7]
S. BbInoJIHeHUsI NHUCbMEHHOW KOHTPOJIbHON padorbi(154.)[1,4,5,9] B dopme
MOATOTOBKHU CTaThU IO 3aJaHHON TEMaTHUKe

5. IlepeueHb Y4eOHO-METOAMYECKOIr0 OOeCIeYeHHUs] CAMOCTOSITeJIbHON PadoThI
00y4arIuXCcs M0 JUCHUIINHE

Jns xkaxgoro oOydaromierocss oO0ecredyeH WHAMBUAYaJIbHBIM HEOorpaHU4eHHBIN
JOCTYM K 3JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMAaM, JJICKTpOHHOM Ombimoreke Antl TY
U K DJIEKTPOHHOU WH(OPMAITMOHHO-00pa30BaTEILHOM Cpeie:

1. Aynuuk E.A. KomnberoTepHOE MOAEIUPOBAHUE CTPYKTYPHO-IHEPTETHUECKUX
nmpeBpaleHuii B AByMepHOM kpuctawwie: Monorpapus /E.A. Hdymauk, M.JL.
CrapoctenkoB, 2005.-233¢.(26 3k3.)

2. Hynauk, E.A. KommbpioTepHoe MojenupoBaHue (HU3MIECKUX TMPOIECCOB:
METOJMYCCKHE YKa3aHWs TO BBITIOJHEHUIO JIA0OPATOPHBIX pPAOOT ISl CTYJIEHTOB
HarnpabyieHus « MHbopmaTrka 1 BeIuucIuTenbHas Texuukay /E.A. Jlyaauk; PyOuoBckuii
WHAYCTpUAIbHBIM  WHCTUTYT. — Pybumock: PHUHM, 2021. - 36c. URL:
https://edu.rubinst.ru/resources/books/Dudnik E.A. Komp'yuternoe modelirovanie phi
zicheskikh protsessov (lab.rab.) 2021.pdf (mata oOpamenus 01.11.2021)

6. Ilepeyenb y4eOHOI JuTEpPaTyphI
6.1. OcHoBHas nuTeparypa

3. ®omuH, /1. B. DxkcnepuMeHTaIbHbIE METOABI (PU3UKK TBEPAOIO TeJa : yueOHOe
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noco6wue : [16+]/ 1. B. ®omun. — U3x. 2-e, crep. — Mocksa ; bepaun : [lupekr-Menaua,
2019. — 187 c. : wn., cxem., Tabn. — Pexum poctyma: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&i1d=575229 (nata obOpamenus: 25.02.2022).
— bubnuorp. B kxH. — [ISBN 978-5-4499-0151-4. — DOI 10.23681/575229. — Tekcr :
AJICKTPOHHBIM.

4. 4. Capuna, M.I1. ®usuka TBepaoro Tena : yueOHoe mocodbue : [16+] / M.IL
Capuna ; HoBocuOUpCKHMII TOCYZApCTBEHHBI TEXHUYECKUW YHHUBEPCHUTET. —
HoBocubupck : HoBocuOupckuit rocy1apcTBeHHbIN TEXHUUECKH yHUBepcuteT, 2017. —
107 c. : wn, Tabn., rpadp. — Pexmm pocryma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=576504 (mata obOpamenus: 25.03.2021).
— bubnuorp. B kH. — ISBN 978-5-7782-3319-5. — TekcT : 31eKTpOHHBIH.

5. 3yokoBa, T. M. TexHosorusi pa3pabOTKH MPOTPAMMHOTO OOECICUCHHUS :

yueoHoe nocodue / T. M. 3ybkoBa. — OpenOypr : OpeHOyprckuil rocyaapCcTBeHHBIN
yausepcutet, ObC ACB, 2017. — 469 c. — ISBN 978-5-7410-1785-2. — Tekcr :
ANEKTPOHHBIN // DnekTpoHHo-6ubmuoteunas cuctema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/78846.html (mara oOpamenus: 05.02.2021). — Pexum

AOCTYIIa: JJIsI aBTOPHU3UDP. MOJIb30BaTENCH

6.2. JlononHUTENbHAS JINTEPATYpa

6. ®omun, J[.B. DxcnepuMeHTalIbHbIE METOIBI (U3UKU TBEPJIOTO TeJa : yueOHOoe
nocobue : [16+] / 1.B. ®omun. — U3a. 2-e, ctep. — Mocksa ; bepnun : lupexr-Menua,
2019. — 187 c. : wn., cxem., Tabn. — Pexum pocrtyma: mo moxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=575229 (nmara obpamenus: 25.03.2021).
— bubnuorp. B xu. — ISBN 978-5-4499-0151-4. — DOI 10.23681/575229. — Tekcr :
AJIEKTPOHHBIMN.

7. Kopabenbaukos, JI.B. ®usuka HaHOCTPYKTYp : yueOHoe ocodue : [16+] / 1.B.
Kopa6enbuukos, H.I'. KpaBuenko, A.C. [TonnaBHoit ; KeMepoBckHii rocy1apCTBEHHbIN
yHuBepcuteT. — Kemepoo : KemMepoBckuii rocy1apCcTBEHHBIN yHUBEPCUTET, 2016. — 161
C. : CXEM., W1 —  Pexnm JIOCTyTA: 1o MOIUCKE. — URL:
https: //blbhoclub ru/index.php?page=book&i1d=481557 (nata obpamenus: 25.03.2021).
— ISBN 978-5-8353-2048-6. — TeKCT : DIEKTPOHHBII.

8. PazymoBckas, N.B. ®dusuka TtBepmoro tena : ydyebHoe mocooue / U.B.
Pa3zymoBckasi. — MockBa : Ilpomereit, 2011. — Y. 2. JluHamMuKa KpHUCTAILUIMYECKOU
pemeTku. TerioBble CBOMCTBa pemeTku. — 64 ¢. — PexuM gocTymna: mo moAmnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=108460 (mata oOpameHus;:
25.03.2021). — ISBN 978-5-4263-0032-3. — TeKCT : 31€KTPOHHBIII.

7. Ilepeyenb pecypcoB HMHG(POPMALUMOHHO-TEJIEKOMMYHUKAIMOHHON  CeTH
«/HTEepHET», HEOOXOAMMBIX /IJIs1 OCBOCHMS M CIIUTLIUHbI

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

8. @oHI OUEHOYHBIX MATEPHAJOB /I TMPOBEJEHUS] TEKYyIIero KOHTPOJIS
yCIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTalun



ConepxaHue  MNPOMEXKYTOYHOM — aTTeCTAllMM  PACKPBIBAETCSI B KOMILIEKTE
KOHTPOJIMPYIOIIUX MaTepUaoB, MpeHaA3HAYEHHBIX JIJIsl IPOBEPKU COOTBETCTBUS YPOBHS
NOATOTOBKM 1O jucuuiimHe TpeboBanusiM @OI'OC, xoTopele XpaHATCS Ha
kadenpe-pazpadborunke PIIJ] B meuatHom Buzae u B UOC.

®donj onieHouHbIX MaTepuanoB (POM) no AUCHMIUIMHE IPEACTaBICH B MIPUIOKCHUU
A.

9. HepequL I/IH(l)OpMalll/IOHHLIX TeXHOJIOFHﬁ, HUCIOJB3YEMBIX IIPHU OCYIIECTBJICHUH
06p33OBaTeJ'lLHOFO nmpouoecca o ANCIHHUIIJINHE, BRJIIOYaf MmepeuCHb
nmporpaMmmHoOro o0ecrneyeHus " I/IH(l)OpMal_ll/IOHHbIX CIIPAaBOYHBIX CUCTEM

Jns  ycmemHoro  OCBOGHHMS  JAWCHMIUIMHBI  HCIOJB3YIOTCS ~ PECypChl  AIIEKTPOHHOU
MH(OPMaLlMOHHO-00pa30BaTeIbHOM  Cpelibl, 00pa30BaTEJIbHbIE HHTEPHET-IOPTAIbl, IJ00anbHas
KOMIIBIOTCpHAA CCTh HHTGpHeT. B mponecce MU3ydYCHUd AUCHUINIMHBI MPOUCXOAUT HHTCPAKTUBHOC
B3aUMO/ICHCTBHE 00YUaIOIIErocs ¢ MperoaBaTesieM yepes3 INUHbIN KaOUHET CTy/JeHTa.

Nenn Hcnoab3yemoe nporpaMmMHoe odecriedeHne

1 Dev-C++

Lazarus

LibreOffice

Python

Windows

Antuupyc Kaspersky

Supexc.bpaysep

R|Q| N N[N

7-Zip

Nenn I/ICHOJIBElyeMI)le npodwccuonaﬂbﬂme 0a3bl JAHHBIX U m[q)opMameHue
CIIPaBOYHbIC CUCTEMbI

1 becruiatHast snekrtpoHHas OubOnuorexka oHiaiiH "ExanHoe OKHO K 00pa3oBaTesbHBIM
pecypcaMm" niisi CTYIEHTOB M TpENojaBaTesieii; KaTajlor CChUIOK Ha 00pa3oBaTelbHBIC
uHTepHeT-pecypesl (http://Window.edu.ru)

2 Hanumonanehas snextponHas 6ubnnoreka (HOB) — cBoOoaHBIN nocTyn yuTarene k
donnam poccuiickux O6ubaMoTeK. CONEPKHUT KOMIEKIUH OUU(PPOBAHHBIX TOKYMEHTOB
(KaK OTKPBITOTO JIOCTYIIA, TaK W OTPAHWYCHHBIX aBTOPCKHM TPABOM), a TaKKe KaTajor
u3NaHui, xpassimuxcs B oudmmorexax Poccun. (http:/mH306.pd/)

10. Onucanue MATEePHAITbHO-TEeXHUYECKOU 0a3bl, HEoOXoauMOM  1JI9
OCYIIIeCTBJICHUS 00PA30BATEIbHOI0 MPOLECCA MO JUCIHUILINHE

HanmeHoBaHMe crielIHAJBHBIX IOMENIEHUI M MOMEIIeHH i JJI CAMOCTOSAITeIbHOH padoThl

y4eOHbIE ayTUTOPHUH IS TPOBEACHUS yUeOHBIX 3aHATHI

MMOMEIIEHHMS IJIs1 CAMOCTOSTEILHOM pa6OTLI

MarepuanbHO-TEXHUYECKOEe oOOecleueHne W OpTraHu3aius o0pa30BaTEIHLHOTO
npoIiiecca Mo AUCUUIUIMHE [JI1 MHBAJIKUIOB U JIMI] C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU
3JI0POBbBs OCYIIECTBISIETCS B COOTBETCTBHH ¢ «IlomoxkeHnem 06 0Oy4eHNN HHBAIHMIOB U
JIUI C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 310POBBSI.
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NMPUNOXEHUE A
®OH/[, OLLEHOYHbIX MATEPUANOB ANA NPOMEXYTOYHOW ATTECTALIMM
no AUCUUNINUHE «KomnbloTepHoe moaenmposaHme GuU3MyecKuxX npoLLeccos»

1. MepeyeHb OyeHOYHbIX cpedcme 018 KomnemeHyuli, hopmupyemoix 8 pe3ysnbmame 0C60eHUsA
ducyunauHsl

. Cnoco0
Ko koHTpoIHpYyeMOii KOMITeTeH T OueHOYHOE CPEICTBO
OIleHUBAHUS

Kommnekr

[1K-15: Cnocoben pa3pabaTheiBaTh
KOHTPOJHPYIOIIUX
POTPaMMHBIC KOMITOHEHTHI [Tl TPOBEICHUS DK3aMeH
MaTepUaIoB JyIs

UCCJICIOBATEILCKUX padoT

JK3aMeHa

2. OnucaHue nokaszameneii U Kpumepuee OUeHUBAHUA KomnemeHuyuli, onucaHue wkKan
oyeHusaHus

OueHnBaemble KOMMETEHUMW nNpeacTaB/ieHbl B pasgene «llepevyeHb NAHMPyEMBbIX
pesynbTaTtoB  0Oy4YeHMA MO  AMCUMIJIMHE, COOTHECEHHbIX C WHAUKATOpaMu  OOCTUXNKEHWUS
KOMMETeHUMM» paboyein nporpammbl AUCUMNANHBLI «KomnbloTepHoe moaennpoBaHue GU3NYECKUX
NpOLLECCOBY.

Mpn oueHnBaHUM CPOPMUPOBAHHOCTU KOMMETEHUMA Mo AucumninHe «KomnbioTepHoe
MmoaennpoBaHue ¢pusnyecknx npoueccos» ucnosbayertcs 100-6annbHas wkana.

Kpurepuii Ounenka mo Ounenka mo
100-6anabHo# TPAAMUMOHHOM 1IKaJIe
KaJjie
CryneHT 0CBOMI U3y4aeMblii MaTepHall 75-100 Omauuno

(OCHOBHOM U JIONOTHUTENBHBIH ), CHCTEMHO
Y TPAaMOTHO M3JIaraeT ero, OCyIleCcTBIsSET
MOJIHOE Y TIPABUJILHOE BBIITOJTHEHUE
3a/IaHUI B COOTBETCTBUH C MHIUKATOPAMHU
JTOCTHKEHUS] KOMIIETeHIIUH, ClIOCOOeH
OTBETUTH Ha JOTOJHUTEIHHBIC BOIIPOCHI.

CryneHT ocBOMI U3y4aeMblil MaTepua, 50-74 Xopowio
OCYILIECTBIISICT BBHIIIOJHEHNE 3aJaHUH B
COOTBETCTBUH C MHANKATOPAMH
JOCTHKEHUST KOMIIETEHIHH ¢
HETPUHIMITAATEHBIMHA OIMTHOKAMH.

CTyneHT JEMOHCTPUPYET OCBOEHUE TOJIBKO 25-49 Yooenemeopumenvrno
OCHOBHOI'O MaTte€puaja, Ipu BBIITOJHCHUN
3a/laHuil B COOTBETCTBUM C MHIAUKATOPAMH
JOCTHXXCHUA KOMHeTeHHI/Iﬁ J0ITyCKacT
OTJeNbHbIE OLTMOKHU, HE CIIOCOOCH
CUCTEMATU3UPOBATH MaTCpral U ACIAaTh
BBIBO/JIBI.

CTyneHT He OCBOMII OCHOBHOE COZEP/KaHUE <25 Heyooeremsopumenvo
M3y4aeMoro MaTepuala, 3alaHusl B
COOTBETCTBUU C UHJIMKATOPAMU
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JOCTHIKXCHHUA KOMHeTeHHI/Iﬁ HE BBIITIOJIHCHBI
HJIW BBIITOJIHCHBI HCBCPHO.

3. Tunosblie KOHMPOsbHbIE 3a0aHUA unu uHsle mamepuandil, Heobxooumvblie 01 OyeHKU YpO8HA
docmuixceHua KomnemeHyuli 8 coomeemcmeuu ¢ quuKamopamu

1.MModzomoska cmameu ¢ onucaHuem UHd)OpMCIL{UOHHbIX u mamemamu4ecKux rnpouyeccos 8

2D modenu

KomneteHuus UHAMKaTOp AO0CTUKEHUA KOMMNETEHLUN
MK-15 CnocobeH paspabatbiBaTb nporpammubie | MK-15.1 MNoarotaBnvBaeT  cTaTbM C OMNUCAHUEM
KOMMOHEHTbI A/ NPOBeAEeHUA UCCNeaoBaTebCKMX | MHOOPMALMOHHBIX W MaTeMaTUYeCcKMx NpoLeccoB
pabot ONA pasMelleHus B CpPeAcTBaX — MaccoBOM

nHbopmaumm

1. JIng MOATOTOBKHM CTAaThH C OMHMCAHWEM HH(OPMAIMOHHBIX M MaTEMaTHYECKHUX TPOLIECCOB
JUISL pa3MELIeHHs B cpeacTBax MaccoBod mHpopmanyn: Omummre QIImIeckyro MOAEE
KOMIIBIOTCPHOIO JKCOCDAMCHTA A HCCICROBAHHA IIPOMCCCOB, MTPOHCXOIATIHX HA

aromaom ypoese. (IIK-15.1)

2. JIns mOAroTOBKM CTaThU C OMMCAHWEM MH(OPMALMOHHBIX U MAaTEMAaTHYECKHUX MPOIIECCOB
JUISL pasMCILCHUA B CpeicTBax MaccoBol uHbopMaimy: OMMOmTe METoA MONCKYIApHOLT
JHHAMMKH I ONMCAHHSA [IPOIECCA MEXKATOMHOrO B3AHMOJEHCTBHA B ABYMEPHOM
KpHCTalIe TeKcaroHanbHoi pemerku. (11IK-15.1)

3. ,}_—[..'I}l [NOoAr0OTOBKH CTAaTbH € OIIMCAHHUEM l‘lli(bOpMaLllflOllllle U MATCMATHYCCKHX MPOLECCCOB
IUIsl pasMellends B cpeicTBax MaccoBoi mudopmaiyn: omammTte meron Morre-Kapno
Ui CTPYKTYPHBIX IIPEBPANICHUN B JABYMEPHOM KPHCTAJUIE T€KCATOHAIBHOM pEemreTKH

bunapHoro conapa. ([IK-15.1)

2.Paspabomka komnoHeHma 8 2D modenu

UHAMKaTOp AOCTUKEHUA KOMNETEeHLUH

KomneTteHuus
MK-15 CnocobeH paspabaTtbiBaTb NpoOrpammHble
KOMMOHEHTbI ANA NPOBeAEeHUA UCCNen0BaTeIbCKUX
paboT

MK-15.2 Pa3pabaTbiBaeT NporpamMmHble KOMMNOHEHTbI
ANA NPoBEAEHUA UCCNe0BaTENbCKUX paboT
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1. Pa3pafoTaiiTec mpOrpaMMHYI0 KOMIIOHCHTY Jus Busyammsammu 3D kpucramma c

rpaHELEHTPAPOBAHHOR KyOndecko# pemeTKo.

2. PaspaboraiiTe nporpaMMHYI0 KOMIIOHEHTY IS IOCTPOSHHA rpadHka 3aBHCHMOCTH

OOTEHIHANLHOH (QYHKIMH MEXKaTOMHOTO B3auMojAgkcTBus JleHHapna-/[koHca

3aBACHMOCTH OT pacc'rosrm[ﬁ MCETY aTOMAMHA,

¢(r)=—£4+£8+Cr+D.
re.r

3. Paspalbotaiite NpPOrpaMMHYI) KOMIIOHEHTY [UId pacuera J3HEPTHH UM aTOMHO#N

TUTOCKOCTH TPaHEIICHTPAPORaHHOM pemeTkH Al ¢ mAAeKkcamu Mujinepa [111].

4. PaspabotaiiTe DporpaMMHYIO KOMIIOHEHTY JJIA AMCCHIIALIUY SHEPTHH B KPUCTAILIE.

B

5. PaspaQoraiiTe mporpaMMHYEO KOMTIOHCHTY I PACUCTA SHEPrud AceKTa B KPUCTAIIC C

TOUCIHBEIMHA I[G(IIGKTM 3AMCIOICHHA.

3.[llodzomosKka cmambu ¢ onucaHuem UHdJO,DMGqUOHHbIX u mamemamu4ecKux rnpouyeccos 8

3D modenu.

KomneteHuus UHAMKATOP AOCTUKEHUA KOMMNETEHLUUN

MK-15 CnocobeH paspabatbiBatb nporpammubie | MK-15.1 MoarotaBnvBaeT  CcTaTbM C OMNUCaHMEM
KOMMOHEHTbI A/A NPOBeAEHUA UCCNea0BaTeNbCKMX | MHOOPMALMOHHbBIX W MATeMaTUYeCcKMX NpoLeccos
pabot ONA  pa3MelleHns B CpeacTBax — MaccoBoM

nHbopmaumm

1. Jlns mOArOTOBKM CTATHM € OMUACAHHEM WH(OPMAIIMOHHBIX W MATEMATHYECKHX MPOIIECCOB
JUls pasMeLLeHHs B CPeaCcTBaxX MacCOBON MH(OPMALMU: OIMMIMTE METOAUKY MPOBCACHUA
KOMIIBIOTEPHOTO JKCIEPUMEHTA A  HCCIEAOBEHWA BIMSHMA TEMIIEPATYPEL Ha
SHCPICTAYCCKHE  XAPAKTCPHCTHKH CHCTEMBI: PAacdeT OOTCHOHAILHOH  OHEPIHH,

KHMHeTHIecKoi =Hepruu B 2D xprcramne. (IIK-15.1)

2. ﬂ,.‘[ﬂ MoaAroToBKH CTarbhH € OIMHCAHHEM I/]HCI'JODMEUU/IOHHHX H MaTCMaTHYCCKHX IIPOICCCOB
IS pasMEIICHHUA B CPEACTBAX MaccoBOH HH(i]()pMaL{I/IH: QIHITC MGTO,I[[{KY llpOBe,I[eHIH
KOMITEIOTEPHOTO SKCIICPHMEHTA VIS MCCIIC/IOBAHAS BIIMSHUS KOHIICHTPAITMM BAKAHCHA Ha
JHEPreTHYSCKHE  XApAKTEPHCTHKH  CHCTEMBI: PACYET OOTEHIMANBHOH  SHEPIHH,

KHHeTH3ecKoH sHeprud B 2D kpucramre. (IIK-15.1)
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4.Pa3pabomKa npo2pammHbIX KOMMOHEeHMo8 0714 rnposedeHuUs ucciedosamerssckux pabom e

3D moodenu

KomneteHuusa

NHAMKaTop AOCTUXKEHUA KOMMNETEHLUN

MK-15 CnocobeH paspabatbiBaTb  NpOrpammHble

KOMMOHEHTblI ANA MpoBeseHun
paboT

ncecnenoBaTeIbCKUX

MK-15.2 Pa3pabatbiBaeT NporpammHble KOMMNOHEHTbI
ON18 NPOBEAEHUNA UCCe0BaTeNbCKUX paboT

1. Pa3zpaboraiiTe nporpaMMHYI0 KOMIIOHCHTY [UIA BH3yaxmmdaumd 3D Kkpucramia ¢
rpaHelleHTpUpOBaaHo KyOuaecko# pemerkoi. ([TK-15.2)

2. Pa3paboraiiTe nporpaMMHYI0 KOMOOHEHTY IJIS pacuera CHid B3aHMOXEHCTBHA ATOMOB
Ha rpanmue B 3D kpucranie uia Metoaa MonekynsapHoi quHamukn. (1IK-15.2)

3. Pa3zpaboralite nporpaMMHYIO KOMIIOHEHTY AN pacyeTa KAHETHYecKoH 3Heprad 3D

kpuctamia Al. (IIK-15.2)

4. ®aiin u/unu BT3 ¢ NOAHLIM KOMMNAEKMOM OUEeHOYHbIX MAMepuas0e npuaa2aemcs.
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