Py0O1ioBcKkuii HHIyCTpUAIbHBIN HHCTUTYT (uiran)
benepanbHOro rocyAapCTBEHHOTO OIO/IKETHOTO 00pa30BaATENLHOTO YUPEKACHUS
BBICIIETO 0Opa30BaHuUs
«ANTalCKHI TOCYTapCTBEHHBIN TexHUUeCKuil yausepcutet um. M.1. Ilon3yHoBa»

COI'JIACOBAHO
W.o. nexana TO I0.B.
KazanieBa

Pa0o4yasi nporpaMmMa JMCHMILIMHBI

Koa u naumenoBanue nucuuiuiniel: b1.B.JIB.2.1 «KoMnboTepHoe MoaeJIUpoOBaHMe
(pusnyeckux nmpoueccon»

Kon 1 HauMeHOBaHMe HanpaBieHUs MOATOoTOBKH (crenuanbHocTH): 09.03.01

HNudopmaTuka ¥ BBIYUCIUTEIbHAS TEXHUKA

Hampasnennocts (mpoduib, cnienuanuzaiys): TexHnoJoruu pazpadoTku
NMPOrpaMMHOIo obecneyeHnst

Craryc QUCHMIUIMHBL: 3JIeKTUBHbIE TUCHUIIJINHBI (MOTYJIH)

dopma oOydeHUs: OUHAS

Craryc JoJ/xkHOCTH N.0. Pamuans
PazpaboTan MIPEMNO0/1aBaTellb A.C. llleBuenko
3aB. kadeapoii «I[IM» JILA. IlonoBa
Cormnacoan PYKOBOJIMTEIb HAIIPABIECHHOCTH JILA. TlorioBa
(mpocuiist) mporpamMmbl

r. PyG1ioBck



1. IlepeueHb mNJAHMPYeMBIX Pe3yJbTATOB OOYYeHHS] MO JAUCHUILIHHE,
COOTHECEHHBIX ¢ MHAUKATOPAMM JOCTHKEHUSI KOMIIEeTeH M i

Komnerennus ConepxaHue KoMIeTeHIMH HNuaukarop CopepixaHue HHAMKATOpPa

IlogroraBnuBaeT  cTaTbl C ONHCaHHEM
NHQOPMANMOHHBIX M  MaTeMaTHYECKHUX

Cnocoben paspabareBare | IIK-15.1 Gbop
MIPOLIECCOB AJISI Pa3MELICHUSI B CPEACTBAX

NpOTpaMMHBIE  KOMIIOHEHTHI  JUIS o

[IK-15 MaccoBOil HHpopMaHn

MPOBEICHUS HCCIIE0BATEIbCKUX

aGoT Pa3pabatsiBacT TIPOTpaMMHEIC

p TIK-15.2 KOMIIOHEHTbI s MIPOBEACHUS
HCCIIEIOBATEIbCKUX PadoT

2. MecTOo TUCUMILUIHHBI B CTPYKTYpe 00pa30BaTe/JIbHOM MPOrPaMMbl

JMCUHTIIMHBI
MIPEAIIECTBYIOIINE H3YYCHUIO
JIUCUUTUINHBI, pEe3yIbTaThl
OCBOCHHUS KOTOPBIX HEOOXOIUMBI
JUTS OCBOEHHUS JTAHHOU
JIUCHUATIIUHBIL.

(IpaKTUKH),

[TporpammupoBanue, IIporpaMmmupoBanre npuiIoKeHUH

Jucuumivabel  (MPAaKTUKH),
KOTOPBIX  PE3YJIbTAThI
JAHHOW  JUCHUMIUIMHBI  OyIyT
HEO0OXOIUMBI, KaK  BXOJIHbIE
3HAHUS, YMEHUS U BIAJCHUS IS
WX U3YUYCHUS.

JUTSI
OCBOCHHUSA

[IpennuruioMHas mpakTHUKa

3. O0beM IUCHMIUIMHBI B 3a4YeTHBIX €IUMHHMIAX € YKa3aHHEM KOJIM4YeCTBA
aKaJeMHYEeCKUX YACOB, BbIICJEHHbIX HA KOHTAKTHYI0 padoTy 00y4yarouerocs ¢
npenojaanaresemM (10 BUAAM y4eOHbIX 3aHATHA) U HA CAMOCTOATEJILHYIO padoTy

o0yyaroierocst

OO01wmii 00bEM TUCIHUILIAHEI B 3.€. /gac: 7 / 252

Bujbl 3aHATHI, HX TPYAOEMKOCTH (4ac.) O0beM KOHTAKTHOI
padoThI
®opma
JlabopaTopHbl IIpakTnyeckue CamocTosiTeJIbHA o0yualomerocs ¢
00yueHust Jexknun
e paboThbl 3aHATHA a1 pabora npenojaparesiemM
(uac)
OYHas 32 32 32 156 109

4. Copep:kaHue JUCHMILUIMHBI, CTPYKTYPHUPOBaHHOe MO TemaM (pa3aejam) C
yKa3aHHeM OTBEJEHHOI0 HA HMX KOJHYECTBA aKaJeMHM4YeCKHMX 4acOB M BHI0B

y4eOHBIX 3aHATHI

dopma obyueHua: ouHas
Cemecmp: 6

O0BeM TUCIIMIUTMHEI B cemecTpe 3.€. /gac: 3/ 108




dopMa MPOMEKYTOUHOM aTTecTalu: JK3aMeH

Buabl 3aHATHIH, HX TPYI0€MKOCTb (4ac.) O0BbeM KOHTAKTHOI padoThI
Jlexuun JlaGopaTopHbI IIpakTHuyeckue CamocrosiTe1bHasA o0y4aromerocs ¢ MpenoaaBaTeaeM
¢ padoThl 3aHATHA padota (4ac)
16 16 16 60 52

JleknmnoHHbIe 3aHATUA (164.)
1. MeTo0/10rHsi KOMIBIOTEPHOT0 MOAeIHMPOBaHusl HaHocucTeM(24.)[3,8] OOuue
INPUHLUNBl  KOMIIBIOTEPHOTO  MOJEIUMPOBaHUS.  METOAOJOTrMYECKHE  OCHOBBI
BBIYMCIIUTEIbHON HAHOTEXHOJIOTUU.
2. KBaHTOBOE oOmHUCaHHMe CTPYKTYpbl aToMHOro mupa(24.)[3,8] Ilpeanoceuiku
CO3/IaHUSI KBAaHTOBOW MexaHUKU. OCHOBHBIC MOHSITHUS U MaTE€MaTUYECKUM ammapar
KBAaHTOBOM Me€XaHUKU. CBOMCTBO OJHOJIEKTPOHHBIX aTOMOB.
3. MoaeaupoBanue crpoeHue aTomMoB(24.)[3,5,8] DmekTpoHHas Teopus CTpoeHHUA
atomoB. Meton Xaptu-®oka. AtoMHble opOutanu. Teopus (QYHKIHMOHAIBHON
MJIOTHOCTH.
4. MopgenupoBaHue MOJIEKYJSAPHbIX cHcTeM.(24.)[1,5] Pu3uKo-XUMHUYECKHE
3aKOHOMEPHOCTH CTPOCHUSI MOJIEKYJI. PacueT moBepXHOCTH MOTEHIIUATIBHOW SHEPTHUH.
5. MexxkMoJieKkyJasipable  B3auMoaeicTBusi(24.)[6,8] MexmonekyasipHble  CHIIBI.
[ToTeHuManbl B3aUMOAECHCTBHUS 4YacTHL. MoJeKyJgpHas AUHamMuKa. MoJeKysspHas
MexaHuka. MoaenupoBanue Mmerogamu Mounre-Kapiio.
6. Mexanu3mbl oOpa3oBaHusi HAHOCTPYKTYP(24.)[3,5] Mojaenu HaHOKIACTEPOB.
MounekynsipHasi caMocOopka
7. MHoromacmtabHoe MoOAeJUPOBaAHME MAaTepHaIOB M mpoueccoB(24.)[3,5,8]
Konnenius MHOroMacTabHOro MoJieIupoBanus. MHoroMacimrabHoe MOICIUPOBAHKE
DHEPreTUYECKUX TMpollecCOB. MoenupoBaHue B  HAHOCTPYKTYpHOM  00yacTH.
MopenupoBaHue MakKpOCKOITUYECKUX CUCTEM
8. IIporpammHoe o0OecmedyeHue MoOAeJIMPOBaHMS  HaHocucTeM(24.)[1,5,9]
[IporpaMMHBIE KOMIIOHEHTBI JJIsi TPOBEACHUS MCCIENOBATEIILCKUX paboT mpu
MOJICTUPOBaHUsI HAHOCUCTEM. ITHTerpupOBaHHbIE TAKEThI POTPAMM.

IIpakTnueckne 3ausaTus (164.)
1. Unpexkcst Muisiepa. IlocTpoeHusi aTOMHBIX IUIOCKOCTEH KPUCTAJLUIHYECKO
pemeTku.(44.)[1,5,9]
2. Pacuer JHepreTHYeCKMX XapaKTePUCTHK CUCTEeMbI aTOMOB.(44.)[1,3,5,9]
3. MaremaTudeckue MeTOAbl ONUCAHUA (uU3HYecKHUX mpoueccoB. Meroa
MOJIEKYJISIPHOV JUHAMUKH JJI1 IByMEPHbIX KpUCTA/L10B(44.)[3,5,8]
4. Onucanue MareMaTu4deckoil u ¢u3nyeckol MoJejaH. AHAJIU3 Pe3yJbTATOB
NnoJiyueHHbIX paHee. [loaroroBka crarbm /i pa3MeleHlsl B CPeICTBAX MACCOBOM
uHopmanmu.(44.)[1]

JlaGopaTopHsbie padoTsi (164.)
1. Pa3paborka mnporpaMMHOr0 MOIYJsl CO3IAHUA AaTOMHBIX IUIOCKOCTEM
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rpaHelleHTPUMPOBAHHOM KpHUcTA/LUIMYeckol pemerku(44.)[1,2,6]

2. Pa3paGoTka npoOrpaMMHOro MoayJsi (pOpMHPOBAHUS TOYEYHBIX, JUHEHHBIX
ne(peKTOB B  ATOMHOM IVIOCKOCTH TPAaHEUEHTPUPOBAHHON KPUCTAJLIMYECKOU
pemerku(4u4.)[1,2,5]

3. PazpaboTka mporpaMMHOI0 MOAYJI PacyeTa JHEPreTH4eCKNuX XapaKTepUCTHK
ABYMEPHBIX KPHCTA/LIOB 3aJaHHBIX METALIOB C HMCIOJb30BaHHEM IOTEHIIHAJIA
Me:KaTOMHBIX B3aumoaeicrBuii(4u4.)[1,2,5]

4. PazpadoTka mMpoOrpaMMHOI0 MOJYJ/Ifl pacyeTa JHEPreTHYEeCKUX XAPAKTEPHCTUK
ABYMEPHBIX KPHCTAJJIOB 3aJaHHBIX OMHAPHBLIX CIUIABOB C MCIOJb30BAHUEM
NMOTEHIIHAJIA MEKATOMHBIX B3auMojeiicreuii(4u4.)[1,2,5]

CamocrosiTesibHast padora (604.)
1. IloaroroBka Kk JiadbopaTtopubiM padoram(84.)[3,6,8,9] PazpaboTka KOMIOHEHTOB
MIPOTPAMMHOI0 MOAYJISA JIJIsl IPOBEICHUSI KOMITBIOTEPHBIX 3KCIIEPUMEHTOB.
2. MHN3yyenme Jmrepatypbi(84.)[3,5,6,8,9] N3yuenne HaydyHOU JHUTEPATYpHI,
MaTepHayioB COOPHUKOB HAy4YHBIX TPYJOB U KoH(pepeHiuid . O630p nuTEepaTyphbl MO
KOMIIBIOTEPHOMY MOJEIUPOBAHUIO JIJIsi CPABHEHUS PE3YJIBTATOB , IOJYYEHHBIX JPYTUMH
aBTOpaMHU.
3. IloaroroBka k 3x3ameny(364.)[3,5,6,8,9]
4. IMoaroroBka K NMPAKTHYECKUM 3ansaTusam(84.)[3.4,5,6] N3yuenue
UCCIIEIOBATENIbCKUX JaHHBIX JPyrux aBTOpoB. IloAroToBka cTaThMl C OMHCaHUEM
(bU3MYECKX U MAaTEeMaTUYECKUX TMPOIECCOB JJIsi pa3MEIICHUs B CPEJCTBAX MAacCOBOM
uH(popManuu

Cemecmp: 7
O0beM TUCIMIUIMHBI B ceMeCTpe 3.€. /4ac: 4 / 144
dopMa MPOMEKYTOUHOM aTTecTalluu: JK3aMEH

Buabl 3aHSTHIH, HX TPYI0EMKOCTb (4ac.) O0beM KOHTAKTHOH padoThI
Jlexuu JlaGopaTopHbI [pakTuyeckue CamocrosiTeJibHasI o0yyarouerocs ¢ NpenojaBarejieM
€ padoTsI 3aHATHA pa6ora (4ac)
16 16 16 96 57

JlekniuoHHbIe 3aHATUA (164.)

1. Meroabl MoaeaupoBaHus B QU3MKH KOHACHCHPOBAHHOIO coctosiHusi(24.)[1,5]

Craructuyeckass  TEOpUs  YNOPSJOYEHHOCTH. [ToTeHunanb MEXKaTOMHOTI'O

B3aMMOJEHUCTBUA. METOIBI MOJIETMPOBAHNSI KOMIIBIOTEPHBIX KCIIEPUMEHTOB. MeToauka

MIPOBEJACHUSI KOMITBIOTEPHOTO SKCIIEPUMEHTA.

2. HccnenoBaHusi aTOMHOIO YHNOPSAOYECHHUSI B CILIABAX CO CBEPXCTPYKTYPOH

L12(24.)[1,6,7] OOmue cBeneHuss 00 aTOMHOM YIOPSAOYCHHH CIUIABOB. ATOMHBIC

MEXaHU3MBbI MPEBPALEHUI TOPSAAOK - Oecropsaaok. DakTOpbl BAUSIOIME HA MPOLECC

CTPYKTYpPHBIX  TpeBpallleHud  mopsaok-  Oecropsanok. Ponb  KOMIIBIOTEPHOTO

DKCIEPUMEHTA B UCCIIENOBAHUN TEOPUH YIIOPAIOYEHUS.

3. PazpadoTka mporpaMMHbIX KOMIIOHEHT Uil NMPOBeJEHUsS] HCCJIeI0BATEJbCKHUX

padoT ¢ MOMOWIBI0 KOMIBITEPHBIX JIKCIEPHMMEHTOB. {JIeKIHUHA C pa3dopom
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KOHKpPeTHbIX cutyaumid} (44.)[1,5] MoaenupoBaHnue mpouecca aTOMHOTO MEXaHU3Ma
CTPYKTYPHBIX IIPEBPAILICHUI METOOM MOJIEKYJISIPHON JTUHAMUKH (24).

MopenupoBaHue npoiecca aTOMHOTO MEXaHU3Ma CTPYKTYPHBIX IPEBPAILIEHUI METOJA0OM
MomnTte-Kapio (2u).

4. Pa3pa0orka mnporpaMMHBIX KOMIIOHEHTOB /Uil HCCJICIOBAHMS BJIMSHUSA
reOMeTPUYECKOro M TepMHYEeCKOro ¢akropa Ha mnpouecc CTPYKTYPHBIX
NpeBpalleHu B yIOPSAA0YMBAKOIIMXCcH ciiaBax.(24.)[1,5,9]

5. Pa3paboTka KOMIIOHEHTOB HCCJeI0BAHMS BJIHAHHUS TeMIepaTypbl U
aegpopManMid Ha OCOOCHHOCTH IpoLecca CTPYKTypHoro ¢a3oBoro mepexoga B
YHOPSA0YUBAKIIMXCH CIUIaBax.(24.)[5,8]

6. Onucanne MHPOPMAUMOHHBIX U MATEMATHYECKUX MPOLECCOB B 00J1acTH PU3HKHU
TBepaoro reaa(24.)[1,3,5]

7. AHasm3 pe3yabTartoB. CpaBHeHHs CBOHMX Pe3yJbTATOB € APYTMMH aBTOPaMHU.
Busyaauszauusa pe3yabraroB. IloAroroBka KOpoTkoro coo0IeHus 0 pe3yJbTarax
BBINOJIHEHHOI padoTel. IlogroroBka crarbM ¢ ONHCAHHEM KOMIIBIOTEPHBIX
IKCIEPUMEHTOB /JIfl pa3MelleHusi B COOPHUKAX KOH(pepeHuusx.(24.)[1,6]

IIpakTuueckne 3anaTusa (164.)
1. IlnaHupoBaHue KOMIIBITEPHOI0 3KcNepuMeHTa. OnucaHus MaTeMaTHYeCKON 1
¢pusuuyeckoin  momeaun g (PU3MYECKMX ~ NPOLECCOB B TPEeXMEPHOM
kpucrasie.(44.)[1]
2. AHaiau3 padoT APYrux aBTOPOB, NPOBOJAUBIINX HCCJIE0BaTeIbCKHE PAadOThHI B
o0jiacTu (U3MKM TBEPAOr0 TeJia MeTOJ0M KOMIBIOTEPHOr0 JKCIEPUMEHTA.
BroisiBiieHus po0JeMbl, pa3padoTKa IVIAaHbI KOMIILIOTEPHOI'0 IKCIEPUMEHTA 1JIA
NPOBeeHUs MCCJIeA0BaTEeILCKIX padoT. BoiOop npeamera uccienoBanusi. Boioop
o0bekTa wHccaenoBaHus. BpiOop Meroaa wucciaenoBanusi. Bpidop merona
npeacTaBJeHUus pe3yabTaToB(44.)[3,6]
3. Coop manHbIX M onucaHus (usudyeckod moxenu. Ilogdopka HaHHBIX U3
AHAJIOTMYHBIX HATYPHBIX JKcHepuMeHTOB. Pa3padoTrka MeTOd0B CpaBHEHUS
pe3yiabTaTroB.(44.)[1,3]
4. PaGora Hanx odopMieHHEM Ppe3yJbTATOB HCCJIEA0BATENbCKON padoOTHhI.
Onucanne anaamusa pe3yiabraToB. OdopmiieHHe CTaTbU JJIA ONMYOJHMKOBAHHUS B
cpeacTBax MmaccoBoii uHpopmanun(44.)[1,3]

JlabopaTopHubie padoTsi (164.)
1. Pa3zpaborka mnporpaMMHBIX KOMIIOHEHT /IS CO3JMAHMSI TPeXMEpPHOM
rpaHEelCHTPMPOBAHHOM KpHcTasIMyeckon pewmerku. Ilpeaxycmorpers BBOA
CTPYKTYPHBIX AeeKTOB B KpucTawi.(44.)[1,5,9]
2. Pazpaborars mporpaMMHbIdH KOMIIOHEHT JJI pacyera 3HAYEHHH IMOTEHIHMAJIA
MeKaTOMHOI0 B3aumoaecreusi.(44.)[1,5,9]
3. Pazpaborars, mporpaMMHbIe KOMIIOHEHTBHI [JIsl NPOBEICHUS] MOJEJUPOBAHMS
npoiuecca CTpyKTypHoro ¢pazoBoro nepexoaa meroaom Monrte-KapJio.(44.)[1,5,9]
4. Pazpaborarb, mporpaMMHbIe KOMIIOHEHTBHI ISl NPOBEICHUS] MOJEJHPOBAHMS
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npomecca CTPYKTYpHOro (a3oBoro mepexoaa MeTOAOM  MOJIEKYJISIPHOM
aMHAMuKH.(44.)[1,5,9]

CamocrositesibHasi padora (964.)
1. IToaroroBka K 3x3ameny(364.)[3,5,9]
2. U3yueHue JIUTEPATYPHBIX MCTOYHUKOB(284.)[9] M3yueHue ydyeOHOW M HaydHOU
JUTEpATyphl. AHaIU3 pe3ylbTaTOB HCCIEAOBATEIbCKUX pPAbOT Jpyrux aBTOPOB.
[ToaroroBka cratbi ¢ 0030pOM IPOOJIEM 1O HAYYHOU TEME.
3. HoaroroBka Kk 3amure Jadopatopubix pador(164.)[5,9] IlpoBeneHue
UCCIIEIOBATENLCKUX paboT
4. IToaroroBka Kk npakruyeckum 3ansarusam(164.)[1,3] 3yueHnue nccieaoBaTebCKux
JAHHBIX JApyrux asTopoB. IloAroTroBka cTaThM ¢ ONHUCAaHUEM (DUIUYECKUX U
MaTEMaTUYECKHUX MPOLECCOB JUIsl pa3MEIICHHs B CPEJICTBAX MACCOBOM MH(MOPMALIMH.

S. IlepeyeHb Y4eOHO-METOAMYECKOr0 O0eCHeYeHUsI CAMOCTOSITEJbHON PadoThI
00y4aromuxcs N0 JMCUUIJINHE

Jiis kaxxoro o0yyaromierocsi o0ecrnevyeH HHANBUAYaTbHBIA HEOTPAaHMUEHHBIA TOCTYT K
AIIEKTPOHHOM MH(OpMalMOHHO-00pa3oBarenbHol cpene Antl TVY:

1. Qynauk, E.A. KoMIbroTepHOE MONEINPOBAHUE CTPYKTYPHO-IHEPTETHUECKUX
npeBpalleHuii B AByMepHOM kpuctaiie: Monorpapus/ E.A. Hynauk, M./
Crapoctenkos. - bapanyn: U3n-so Antl' TV, 2005. - 233 c. (26 3k3.)

2. Hynuuk, E.A. KommbioTepHoe MojenupoBaHue (HU3MIECKUX TMPOIECCOB:
METOJMYECKHE YKa3aHUs 1O BBIMOJHEHUIO JabOpaTOpHbIX paboOT Al CTYIEHTOB
HarpanieHus « Mapopmarrka u BerarcnurenbHas Texuukay /E.A. [lynauk; PyoroBckuii
WHIYCTpUAIbHBIM  HUHCTUTYT. — Pybmock: PHUM, 2021. — 36¢c. URL:
https://edu.rubinst.ru/resources/books/Dudnik E.A. Komp'yuternoe modelirovanie phi
zicheskikh protsessov_(lab.rab.) 2021.pdf (nata obpamenus 01.11.2021)

6. Ilepevyenn yueOHOM JIUTEPATYPBI
6.1. OcHoBHas nUTEpaTypa

3. ®omuH, /1. B. DxcneprMeHTaIbHbIE METOABI (PU3MKKU TBEPAOIO TeJa : yueOHOe
noco6ue : [16+]/ 1. B. ®omun. — U3x. 2-e, crep. — Mocksa ; bepaun : [lupekr-Meaua,
2019. — 187 c. : wn., cxem., Tabn. — Pexum poctyma: mo mnoxamucke. — URL:
https://biblioclub.ru/index.php?page=book&i1d=575229 (nara oGpamienus: 25.02.2022).
— bubmuorp. B k. — ISBN 978-5-4499-0151-4. — DOI 10.23681/575229. — Tekcr :
AJIEKTPOHHBIMN.

4. Capuna, M.I1. ®usuka TBepmoro tena : yuedHnoe mocodue : [16+]/ M.I1. Capuna
; HoBocuOMpcKkuii rocynapCTBEeHHBIN TeXHWYECKUH yHuBepcuTeT. — HoBocuOupck :
HoBocubupckuii rocyiapcTBeHHbIH TeXHUYECKH yHuBepcuteT, 2017. — 107 c. : un.,
TaoI1., rpad. — Pexum J0CTyTIA: o MOJIITUCKE. — URL:
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https://biblioclub.ru/index.php?page=book&i1d=576504 (mara oGpamenus: 25.03.2021).
— bubmmorp. B kH. — ISBN 978-5-7782-3319-5. — TeKkcT : 3€KTPOHHBIN.

5.2.3ybkoBa, T. M. Texuonorus pa3zpabOTKu MPOrPaMMHOIO OOECICUYECHHS :
yueOHoe nocodue / T. M. 3ybkoBa. — OpenOypr : OpeHOyprckuil rocyjapcTBEHHbIN
yausepcutetT, ObC ACB, 2017. — 469 c. — ISBN 978-5-7410-1785-2. — Tekcr :
ANEKTPOHHBIN // DnekTpoHHo-O0ubmuoteunas cuctema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/78846.html (mara oGpamenms: 05.02.2021). — Pexum
JIOCTyTA: JIJIsl aBTOPU3UP. MOJIb30BaTEeH

6.2. JlonosHUTENIbHAS TUTEPATypa

6. ®omun, J[.B. DxcnepuMeHTalIbHbIE METOIbI (U3UKU TBEPJIOTO TeJa : yueOHOoe
nocobwue : [16+] / JI.B. ®omun. — Uzn. 2-e, crep. — Mocksa ; bepnun : lupekr-Menua,
2019. — 187 c. : wn., cxem., Tabn. — Pexum pgoctyma: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=575229 (nata obOpamenus: 25.03.2021).
— bubnuorp. B xH. — ISBN 978-5-4499-0151-4. — DOI 10.23681/575229. — Tekcr :
DIEKTPOHHBIN.

7. Kopabenbuukos, JI.B. ®u3uka HaHOCTPYKTYp : yueOHoe mocodue : [16+] / J1.B.
Kopa6enbuukos, H.I'. KpaBuenko, A.C. [TonnasHoit ; KeMepoBckHii rocy1apCcTBEHHbIN
yHuBepcuTeT. — Kemepoo : KemMepoBckuii rocy1apCcTBEHHBIM yHUBEPCUTET, 2016. — 161
C. : CXEM., WL —  Pexnm JIOCTyTIA: 1o MOJIUCKE. — URL:
https: //b1b110club ru/index.php?page=book&i1d=481557 (nata obpamenus: 25.03.2021).
— ISBN 978-5-8353-2048-6. — TeKCT : 3EKTPOHHBIII.

8. Paszymonckas, N.B. ®duszuka TBepmoro Tema : ydeOHoe mocodbue / U.B.
Pa3zymoBckasi. — MockBa : Ilpomereit, 2011. — Y. 2. JluHamMuKa KpHUCTAILIMYECKOU
pemieTku. TerioBble CBOMCTBAa pemieTku. — 64 ¢. — PexuM AocTymna: mo moAmnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=108460 (mata oOpamieHus:
25.03.2021). — ISBN 978-5-4263-0032-3. — TeKCT : 3J1€KTPOHHBIII.

7. Ilepeyenb pecypcoB HMH(POPMANMOHHO-TEJEKOMMYHUKAIIMOHHOM  CeTH
«/HTepHeT», HeOOXOAUMBIX /IJIsl OCBOEHHSI JUCHMILTHHbI

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

8. ®DoHA OULEHOYHBIX MATEPHAJOB /JIsi MNPOBEACHUS TEKYILIero KOHTPOJS
yCIIEBA€MOCTH M NPOMEKYTOYHOM ATTeCTALNH

ConepxaHue  TPOMEXKYTOYHOW  aTTECTAIlMM  PACKPBIBACTCA B KOMIUICKTE
KOHTPOJIMPYIOIINX MaTePUAJIOB, TPETHA3HAYCHHBIX JIJIS IPOBEPKH COOTBETCTBUS YPOBHS
MOATOTOBKKM MO juctuiimHe TpeOoBanusM DI'OC, xoTopeie XpaHATCS Ha
kadenpe-pazpadborurke PI1J] B newarHom Buge u B DUOC.

9. IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3YeMbIX IIPH OCYIIECTBJIEHUN
0o0pa3oBaTeJbHOIO0 @pouecca MO0 AUCUMIUIMHE, BKJIKYAs  IepeYeHb
NMPOrpaMMHOI0 odecnevyeHrsI U HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM



I[J'DI yCHIeuIHoro OCBOCHHA JUCHUITIINHBI HCIIOJIB3YIOTCA PECYPChL 3JICKTp0HHOI>’I
UH(POPMALIMOHHO-00pa30BaTENbHON  Ccpe/bl, 00pa3oBaTeNbHbIE HMHTEPHET-NOPTANIBI, TJI00aTbHAs
KOMIILIOTCpHAA CCTh I/IHTepHeT. B nponecce MU3ydYCHUusd AUCHUINIMHBI MPOUCXOAUT HHTCPAKTUBHOC
B3aUMO/IEHCTBHE 00YUaIOIIErocs ¢ MpernoaBaTesieM yepes3 INUHbIN KaOUHET CTy/JeHTa.

Nenn Hcnonb3yemoe nmporpaMmMHoe odecrnedyeHmne

1 LibreOffice

Dev-C++

Lazarus

Windows

AntuBupyc Kaspersky

Python

Sunexc.bpaysep

O (QA| | W —

7-Zip

Nenn Hcnoab3yemblie npogeccnoHaibHbIe 0a3bl JAHHBIX U MHPOPMAIIHOHHbIE
CIIPAaBOYHbIE CUCTEMbI

1 becruiatHast anektpoHHas OuOnuoreka oniaitH "ExamHOe OKHO K 00pa3oBaTebHBIM
pecypcam" ISl CTYAEHTOB W TIpENOaBaTelell; KaTrajlor CChUIOK Ha 00pa3oBaTelbHBIC
unTepHer-pecypcsl (http://Window.edu.ru)

2 Hanumonanehas snextponHas 6ubianoreka (HOB) — cBoOomaHBINM nocTyn yuTarenel k
donnam poccuiickux O6ubmuorek. ComepKUT KOJUIEKIHH OLUU(POBAHHBIX JTOKYMEHTOB
(KaK OTKPBITOTO JIOCTYIIA, TAaK U OTPAHWYCHHBIX aBTOPCKUM IPABOM), a TAKKE KaTaJor
W3JIaHul, XpaHsanmxcs B Oudauorekax Poccun. (http://H36.pd/)

10. Omnucanme  MaTepUaJbHO-TEXHHYECKOM  0a3bl, He00XOAMMOWH  JJ4
OCylIecTBJIeHHs1 00Pa30BaTeJIbHOI0 PoLecca Mo AUCHUILIHHE

HanmeHoBaHMe cTIelIHAJBHBIX IOMENICHUI M MOMEIIeHH i JJI CAMOCTOSATEIbHOH padoThl

y4eOHbIC ayIUTOPUH IS IPOBEACHUS yUeOHBIX 3aHATUH

MMOMEIIEHMS 111 CAaMOCTOSTEILHOM pa6OTLI

MarepuanbHO-TEXHUYECKOEe oOOeclieueHne M OpraHu3aius o0pa30oBaTEIHLHOTO
po1ecca Mo AUCUUIUIMHE [JI1 MHBAJIHUIOB U JIMI] C OTPAHUYEHHBIMUA BO3MOXHOCTSIMH
3JI0pPOBbsI OCYIIECTBIISIETCS] B COOTBETCTBUH ¢ «llosoxeHrnem 06 0OyueHUr HUHBAIUIOB U
JIUIL C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3I0POBBSI.




