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 MTUCIMIUIMHBL: 3JeKTHBHbIE IUCHUILIHUHBI (MOTYJIN)

dopma o0ydeHUs: 3a09HAsA

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. IlepeyeHb NJAHMPYEeMBIX Pe3yJbTATOB OOY4YeHHs] 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. MecTO TUCUMILUIHHBI B CTPYKTYpe 00pa30BaTe/IbHOM 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 00y4yaroumerocs ¢
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 npenojaBaresieM
(uac)

3a04Has 16 16 16 204 55

4. Copep:kaHue JUCHMILUIMHBI, CTPYKTYPHUPOBaHHOe MO TemaM (pa3aejam) C
yKa3aHHeM OTBEJEHHOI0 HA HMX KOJHYECTBA aKaJeMH4YeCKHMX 4acOB M BUI0B

y4eOHBIX 3aHATHI

®dopma obyueHun: 3a04Han
Cemecmp: 8

OO6beM JUCHMILTUHBI B ceMecTpe 3.€. /uac: 4 / 144




dopMa MPOMEKYTOUHOM aTTecTalu: JK3aMeH

Buabl 3aHATHIH, HX TPYI0€MKOCTb (4ac.) O0BbeM KOHTAKTHOI padoThI
Jlexuun JlaGopaTopHbI IIpakTHuyeckue CamocrosiTe1bHasA o0y4aromerocs ¢ MpenoaaBaTeaeM
¢ padoThl 3aHATHA padota (4ac)
8 8 8 120 28

JlekKiMOHHBIE 3aHATHA (8U.)
1. MeTo10J10THsI KOMIIBIOTEPHOT0 MoeupoBanusi HaHocucteM(14.)[3,4,8] OOGmue
IMPUHLUNBl  KOMIIBIOTEPHOTO  MOJEIUMPOBaHUS.  METOAOJOTrMYECKHUE  OCHOBBI
BBIYMCIIUTEIbHON HAHOTEXHOJIOTUN
2. KBanToBOe omucanme CTPYKTYpbl atomHoro mmupa(l4.)[3,4,8] Ilpeanocwuiku
CO3/IaHUSI KBAaHTOBOW MexaHUKU. OCHOBHBIC MOHSITHUS U MaTE€MaTUYECKUM ammapar
KBAaHTOBOM Me€XaHUKU. CBOMCTBO OJHOJIEKTPOHHBIX aTOMOB.
3. MoaeaupoBanue crpoeHue aromon(14.)[3,4,5,8] DnexkrpoHHas Teopus cTpoeHHUs
atomoB. Meton Xaptu-®oka. AtoMHble opOutanu. Teopus (QYHKIHMOHAIBHON
MJIOTHOCTH.
4. MopeaupoBanue MoOJIeRYJSAPHbIX cucreM.(14.)[1,4,5] Pusuko-xumuyeckue
3aKOHOMEPHOCTH CTPOCHUSI MOJIEKYJl. PacueT moBepXHOCTH MOTEHIIUATIBHOU SHEPTHUHU.
5. Mexmosiekyasipable B3aumopeiicrBusi(14.)[4,6,8] MexmoneKkyIapHbIE CHIIBI.
[ToTeHuManbl B3aUMOAECHCTBHUS 4YacTHL. MoJeKyJgpHas AUHamMuKa. MoJeKysspHas
MexaHuka. MozaennpoBanue Mmerogamu Mounte-Kapiio
6. Mexanu3mbl oOpa3oBanuss HaHOCTPYKTYpP(14.)[3,5] Moaenu HaHOKIACTEPOB.
MounekynsipHasi caMocOopka
7. MHoromacmrafHoe MoJeJIMpPOBaHUEe MaTepuaaoB M mnpoueccon(14.)[3,4,5,8]
Konnenius MHOroMacTabHOro MoJieIupoBanus. MHoroMacimrabHoe MOICIUPOBAHKE
DHEPreTUYECKUX TMpollecCOB. MoenupoBaHue B  HAHOCTPYKTYpHOM  00yacTH.
MopenupoBaHue MakKpOCKOIMTUYECKUX CUCTEM
8. IIporpammHoe oOecnedyenue MoaeaupoBanust  HaHocucreM(14.)[1,5,9]
[IporpaMMHBIE KOMIIOHEHTBI JJIsi TPOBEACHUS MCCIENOBATEIILCKUX paboT mpu
MOJICTUPOBaHUsI HAHOCUCTEM. ITHTerpupOBaHHbIE TAKEThI POTPAMM.

IIpakTuueckue 3ansaTus (84.)
1. MHMugekcst Mwiaepa.(2u4.)[1,4,5,9] IloctpoeHnss  aTOMHBIX  TJIOCKOCTEM
KPUCTAJUIMYECKON PELIETKHU.
2. JHeprernyeckKue XapaKTepPUCTHKH CHCTeMbl aToMoB.(24.)[1,3,5,9] Pacuer
ASHEPreTUYECKUX XapaKTEPUCTUK CUCTEMbI aTOMOB.
3. MaremaTtuueckue MeTo/ibl ONMcaHusl pu3ndecKux nmpoueccon.(24.)[3,5,8] Meton
MOJIEKYJISIPHON AMHAMUKY JJIsl ABYMEPHBIX KPUCTAJIIOB
4. Onmcanue m™MareMaruyeckoii u ¢usndeckon moaean.(24.)[1,4] Anamus
pe3yJIbTaTOB MOJIy4eHHBIX paHee. [loAroToBKa cTaThu AJiA pa3MEIICHUs] B CPEICTBAX
MacCcoBOM MHGOPMAIIUH.

JlabopaTopHbie padoThI (84.)




1. Co3panue AaTOMHBIX IIOCKOCTEH TIPAHEHEHTPHUPOBAHHONW KPHUCTAIMYECKOH
pemerkn(24.)[1,2,4,6,7] Pa3zpaboTka mporpaMMHOTO MOJYJISI CO3JaHHS  aTOMHBIX
IJIOCKOCTEN TPaHEEHTPUPOBAHHOW KPUCTAIUIMUYECKON PEIIETKU

2. Toueunsble u JuHelHbIe 1edexThI(24.)[1,2,4,5] Pa3paboTka mporpaMMHOTO MOJTYJIS
dbopMHpOBaHUS TOYEYHBIX, JMHEHHBIX Je(EeKTOB B aTOMHOM  IUIOCKOCTH
IPAHELEHTPUPOBAHHON KPUCTAJUNIMYECKOMN PEIIETKN

3. DHeprernyecKHe XapaKTEePUCTHKH [BYMEPHBIX KpHCTALIOB(24.)[1,2,4,5]
Pa3paboTka mporpaMMHOTO MOJYJIS pacuera DHEPreTUYECKUX XapaKTEPUCTHUK
JBYMEPHBIX KPUCTAUIOB 3aJlaHHBIX METAUIOB C HKCIOJIb30BAHHEM TMOTEHIMAja
MEKaTOMHBIX B3aUMOJICHCTBUI

4. JHepreTH4YeCKUX XaPAKTEePUCTHK [IBYMEPHbIX KPHCTAJIOB B OHHAPHBIX
cruiaBax(2u4.)[1,2,4,5,7] PazpaboTka mporpaMMHOTO MOJYJISI pacdeTa SHEPreTUYECKUX
XapaKTEPUCTUK  JBYMEPHBIX KPHUCTAJUIOB  3aJlaHHBIX  OWHApHBIX  CIUIABOB  C
MCIIOJIb30BaHUEM MOTEHIIMAIA MEKATOMHBIX B3aUMOICHCTBUIA

CamocrositesbHasi padora (1204.)
1. IToaroroBka k JadoparopubiM padoram(334.)[3,4,6,8,9] PazpaboTka KOMIOHEHTOB
MIPOrPaAaMMHOT0 MOJTYJIS JIJIsl MPOBEACHUSI KOMIIBIOTEPHBIX SKCIIEPUMEHTOB
2. MHN3yuyenme Jgmreparypsni(324.)[3,5,6,8,9] HM3yueHue HaydyHOW JUTEPATYpHI,
MaTepuajioB COOPHUKOB HAyYHBIX TPYJA0B M KoHpepeHumid . O030p auTepaTypsl IO
KOMITBIOTEPHOMY MOJIEITUPOBAHUIO JIJIs CPABHEHUS PE3YJILTATOB , MOJYUYCHHBIX JPYTUMHU
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. [loAroToBka cTaThMl C OMHCaHUEM
(bU3MYECKX U MAaTEeMaTUYECKUX TMPOIECCOB JIJIsi pa3MEIIeHUs B CPEJCTBAX MAacCOBOM
uHbopMaIuu
5. BolnnoJiHeHMe MUCHbMEHHOM KOHTPOJIbHOI padoTbi(184.)[1,3,4,5,6]

Cemecmp: 9
O06BeM TUCHUIUIUHBI B cemecTpe 3.€. /4ac: 3/ 108
dopma NpOMEKYTOYHOM aTTECTAlNN: JK3aMEH

Buabl 3aHATHIH, HX TPYI0€MKOCTb (4ac.) O0beM KOHTAKTHOI padoThl
Jexuun JlaGopaTopHbl IpakTnueckue CamocrosiTe/ibHasI o0yualolerocsi ¢ npenoaaBarejieM
¢ padboThl 3aHATHA padorta (1ac)
8 8 8 84 27

JlekunonHnwple 3aHsaTus (84.)

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

Cratuctrueckass  Teopus  yHOPSIOYEHHOCTH. IToTeHnnanbl MEXaTOMHOI'O

B3aMMOJEHUCTBUA. METOIbI MOJIEIMPOBAHNS KOMIIBIOTEPHBIX dKCIIEPUMEHTOB. MeToauka

IIPOBEJEHNS KOMITBIOTEPHOTO SKCIIEPUMEHTA.

2. HccaenoBaHusi aTOMHOIO YNOPSJAOYeHHMS B CIUIaBaX CO CBEPXCTPYKTYpPoOil

L12(14.)[1,6,7] OG6mme cBemeHus o0 aTOMHOM YIIOPSIIOYCHUHM CIUIABOB. ATOMHBIE
4




MEXaHU3MBbI MPEBPAIICHUN TOpAIOK - Oecropsiiok. DakTopbl BAUSIONIME HA MPOLECC
CTPYKTYPHBIX  TPEBpAIllCHUNA  MOpPSAOK-  Oecropsniok. Poiab  KOMIBIOTEPHOTO
AKCIEPUMEHTA B UCCIIEIOBAHUN TEOPUU YIOPSATOUYEHUS.

3. Pa3zpaboTka nmporpaMMHBIX KOMIIOHEHT JJIsl NMPOBEJACHUS HMCCJIeI0BATEIbCKHUX
padtoT ¢ NOMOIIBI) KOMIBITEPHBIX JIKCIEPUMEHTOB. {JIeKHUA ¢ Ppa3dopom
KOHKpPeTHBbIX cutyanmid} (24.)[1,5] MoaenupoBaHue mpoiecca aTOMHOTO MEXaHU3Ma
CTPYKTYPHBIX IPEBPAILECHUI METOAOM MOJIEKYJISIPHON JUHAMUKH (24).

MonenvupoBaHHe MPOIECCa ATOMHOI'O MEXaHU3Ma CTPYKTYPHBIX IPEBPALLEHU METOI0M
MomnTte-Kapio (2u).

4. BausiHusi reoOMeTPU4Y€eCKOro U TEPMUUYECKOro (paKTOpa HA NMPOLECC CTPYKTYPHBIX
npespamennii(14.)[1,4,5,9] Pa3paboTka anroputma mporpaMMHbIX KOMIIOHEHTOB IS
UCCJIEIOBAHMS BIIMSHHMS TE€OMETPHUYECKOIO W TEPMHYECKOro (akTtopa Ha Mpouecc
CTPYKTYPHBIX ITPEBPALICHUN B YIIOPSAIOYMBAIOIINXCS CIIJIABAX.

5. Biiusinue TemMnepaTypsl 1 AeopManuu Ha 0COOCHHOCTH MPOLECCa CTPYKTYPHOT O
(da3oBoro mnepexoga B ynopsiiounMBawinuxcs cmiaasax.(14.)[4,5,8] Pazpabotka
aIropuTMa KOMIIOHEHTOB HCCIJICIOBAaHUS BIIMSHUS TeMIlepaTypbl U aedopmaiuu Ha
OCOOEHHOCTH TpoIlecca CTPYKTYpPHOro (a3zoBOro mnepexoja B YHOPSAOYMBAIOLINXCS
CILJIaBaX.

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

7. Ananu3 pe3yabraroB.(14.)[1,4,6] CpaBHeHus cBOMX pPE3yJAbTATOB C APYTMMH
aBTopamu. Busyanuzauus pe3ynbratoB. IloaroroBka KOpOTKOTro COOOLIEHUS O
pe3ynbTaTax BBITOJIHEHHON padoThl. [loaroToBKa CTaThy C ONMKUCAHUEM KOMIBIOTEPHBIX
HKCIIEPUMEHTOB JJI pa3MeIleHUs B COOpHUKAX KOH(EPEHIUAX.

IpakTuueckue 3ansaTus (84.)
1. IlnanupoBanue KOMIIBIOTEPHOI 0 IKcnepuMeHnTa.(24.)[1] Onucanus
MaTeMaTU4ecKoW U (U3UUECKOM MO JUIsi (PU3MUYECKHX MPOILIECCOB B TPEXMEPHOM
KpUCTAJLIIE.
2. AHanu3 padoT Apyrux aBTOPOB, NMPOBOAMBIINX HCCJIEA0BATEIbCKHE PA0dOTHI B
o0sacTn (puszuku TBEPAOIO Tesaa METOA0M KOMIILIOTEPHOT0
IKcnepuMenTa.(24.)[3,4,6,7] BrisiBienns poOJIeMBI, pa3paboTka TUTQHBI
KOMITBIOTEPHOTO DKCIIEPUMEHTA Ui TPOBEJICHUS HMCCIEeNOBAaTEIhCKUX padoT. Bribop
npeaMera  uccienoBaHus. Bwibop oObekTa uccienoBanus. Bpibop  meTona
uccienoBanus. Berbop Metoja mpecTaBieHus pe3yJIbTaTOB
3. Coop na”HHBIX I onucaHusi puzndeckoii moaenn.(24.)[1,3,4] Ilogbopka qaHHBIX
W3 aHAJOTUYHBIX HATYpHBIX  JKCIEpUMEHTOB. Pa3paboTka METOI0B CpaBHEHUS
pe3yJIbTaToB.
4. Padora Hag opopMiIeHHEM Pe3yJIbTATOB HCCJIEA0BATENbLCKOM padoThL.(24.)[1,3,4]
Onucanue ananmza pe3ynbTaToB. OdopmiIeHHE CTaThU IJIs OMYOJIMKOBAHUS B CPEJICTBAX
MaccoBoi HHGOpMaIUU

JlaboparopHsblie padoTsI (84.)



1. Co3nanme TPexXMepHOil rPaHEelleHTPUPOBAHHOMI KPHUCTAJINYECKOM
pemerkn.(24.)[1,5,9] Pa3spaGoTka mnporpaMMHBIX KOMIOHEHT JUISI  CO3JaHUS
TPEXMEPHOU rPaHELEHTPUPOBAHHON KPUCTAJUIMYECKON pemeTku. [IpenycMoTpeTs BBO
CTPYKTYPHBIX A€(EKTOB B KPUCTAILI.

2. Pacyera 3HAYeHMHd NOTEHLHAJA MeKATOMHOIo B3aumojeicTBusi.(24.)[1,5,9]
Pa3paboTtaTh mnporpaMMHBIA KOMIIOHEHT JJIS pacyeTa 3HAYCHU MOTEHIMala
MEXaTOMHOTO B3aUMOJEHCTBHUS.

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

4. Meroa MoOJIeKyJASpHOl AMHAMHKHU.(24.)[1,5,9] PaspabGorate mnporpaMMHbie
KOMITOHEHTBI JJIs MPOBEACHHUS MOJEIMPOBAHUS IMpOLiEcca CTPYKTYPHOIro (a3zoBOTo
nepexoaa METOI0OM MOJIEKYJIIPHOU TMHAMUKH.

CamocrosiTtesibHasi padora (844.)
1. IToaroroBka K 3x3ameny(94.)[3.4,5,9]
2. U3yyeHue JIuTepaTypHBbIX HCTOYHNKOB(284.)[4,7,9] U3yueHue yueOHOI 1 HaydHOU
JUTEpaTyphl. AHaIU3 pe3ylbTaTOB HCCIEAOBATEIbCKUX PAbOT Jpyrux aBTOPOB.
[ToaroToBka craTbu ¢ 0030pOM MPOOIIEM 110 HAYUYHOH TEME.
3. IloaroroBka Kk 3amure JadopaTtopHbix pador(164.)[4,5,9] Paspaborka
MPOTPaMMHBIX KOMIIOHEHTOB JIJIsl TPOBEACHUS UCCIIEI0BATEIHCKUX PAOOT.
4. IloaroroBka K npakruyeckum 3anarusam(164.)[1,3,7]
S. BbInoJIHeHUsI NHUCbMEHHOW KOHTPOJIbHON padorbi(154.)[1,4,5,9] B ¢dopme
MOATOTOBKHU CTaThU IO 3aJaHHON TEMaTHUKe

5. IlepeyeHb Y4eOHO-METOAMYECKOr0 O0eCHeYeHUsI CaMOCTOSITEJIbHON PadoThI
00y4arIuXCcs M0 JUCHUIINHE

Jlia kaxxoro odyyaronierocsi o0ecnevyeH HHAUBUAYalbHbIA HEOrpaHUUEHHBIA JOCTYH K
AIIEKTPOHHOM MH(OpMaIIMOHHO-00pa3oBatenbHoU cpene Antl TVY:

1. Aynauk E.A. KomnproTepHOE MOAENMPOBAHUE CTPYKTYPHO-IHEPTETHUECKUX
npeBpalieHuii B AByMepHOM kpuctaiwie: Monorpapus /E.A. Hynuuk, M./
Crapoctenkos, 2005.-233¢.(26 3k3.)

2. Jynmuuk, E.A. KowmmbloTepHoe MoOJeIupoBaHHE (PUIMUECKUX MPOIECCOB:
METOJMYECKHE YKa3aHUS TIO0 BBIMIOJHEHUIO JTabOpaTOpHBIX paboOT MAJii CTYIEHTOB
HamnpasieHus « Mapopmartrka u BeranciurenbHas Texaukay /E.A. Jlynauk; PyomoBckuit
UHAYCTpUaNbHBIA  MHCTUTYT. — PyOmoBck: PUM, 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 yueOHOI JIUTEPATYPbI



6.1. OcHoBHas nuTeparypa

3. ®omuH, /1. B. OxcnepuMeHTaIbHBIE METOABI (PU3UKH TBEPAOTO TEJa : yaeOHOE
nocobwue : [16+] / JI. B. ®omun. — U3n. 2-e, crep. — Mocksa ; bepnun : Jlupekr-Menua,
2019. — 187 c. : wun., cxem., Tabn. — Pexum pgoctyma: mo noxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=575229 (nmata 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 nocodbue : [16+] / M.IL
Capuna ; HoBocuOUpCKHMII TOCYIapCTBEHHBIH TEXHUYECKUW YHUBEPCUTET. —
HoBocubupck : HoBocuOupckuii rocygapcTBEHHbIN TEXHUUECKUN yHUBEpCcHUTeT, 2017, —
107 c. : wn, Tabn., rpap. — Pexum pocrynma: mno mnoxamucke. — URL:
https://biblioclub.ru/index.php?page=book&i1d=576504 (nata oOpamenus: 25.03.2021).
— bubmmorp. B kH. — ISBN 978-5-7782-3319-5. — TeKcT : 3I€KTPOHHBIN.

5. 3ybokoBa, T. M. TexHosnorusi pa3pabOTKH MPOTPAMMHOTO OOECICUCHHUS :
yuebHoe nocodue / T. M. 3ybkoBa. — OpenOypr : OpeHOyprckuil rocyaapCTBEHHbIN
yauBepcutet, ObC ACB, 2017. — 469 c. — ISBN 978-5-7410-1785-2. — Tekcr :
ANEKTPOHHBIN // DnekTpoHHO-0nbnoteunas cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/78846.html (mata oOpamenusi: 05.02.2021). — Pexum
JIOCTYTIA: JUIsl aBTOPU3HP. TTOJIb30BATENCH

6.2. JlononHuTenbHAs IUTEPATYpa

6. ®omuH, J[.B. DxcniepuMeHTaIbHbIE METOIBI (PU3UKHU TBEPJOTO Tea : yueOHOe
nocobue : [16+] / I.B. ®omun. — U3a. 2-e, ctep. — Mocksa ; bepnun : upekr-Menua,
2019. — 187 c. : wun., cxem., Tabn. — Pexum pgoctyma: mo mnoxamucke. — URL:
https://biblioclub.ru/index.php?page=book&i1d=575229 (nara obpamenus: 25.03.2021).
— bubmuorp. B k. — ISBN 978-5-4499-0151-4. — DOI 10.23681/575229. — TekcT :
AIEKTPOHHBIN.

7. Kopabenbuukos, /[.B. ®usnka HaHOCTPYKTYp : yueOHoe mocodbue : [16+] / 1.B.
Kopa6enbuukos, H.I'. KpaBuenko, A.C. [Tornasuoit ; KeMepoBckuii rocy1apcTBEHHBIN
yHuBepcuteT. — KemepoBo : KeMepoBckuii rocy1apcTBeHHbIN yHUBEpCUTET, 2016. — 161
c. : cxeM., w1 — Pexmm  pgocryma: mo  mommucke. —  URL:
https://biblioclub.ru/index.php?page=book&i1d=481557 (mata obOpamenus: 25.03.2021).
— ISBN 978-5-8353-2048-6. — TeKCT : 3J1€KTPOHHBIH.

8. PazymoBckas, N.B. ®dusuka TtBepmoro tena : ydyebHoe mocoome / U.B.
PazymoBckasi. — MockBa : Ilpomerei, 2011. — Y. 2. /IluHamMuka KpUCTAJUIMYECKOU
peuietku. TemnoBeie CBOMCTBA pemieTku. — 64 ¢. — PexxuMm gocTtyna: 1o MmOAIUCKe. —
URL: https://biblioclub.ru/index.php?page=book&id=108460 (mata oOpaieHus:
25.03.2021). — ISBN 978-5-4263-0032-3. — TeKcT : 3JeKTPOHHBIH.

7. Ilepeyenr pecypcoB  HMH(POPMALMOHHO-TEJEKOMMYHUKALMOHHONH  ceTH
«/HTepHeT», He0OXOAUMBIX /IJIsl OCBOCHHS JUCHMILIHHBI

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



8. ®oHA OUEHOYHBIX MAaTEePHAJIOB /sl TMPOBEdEeHUS] TEeKYyIero KOHTPOJIS
yCIeBAeMOCTH M IIPOMEKYTOYHOM aTTecTalun

ConepxaHue  NPOMEXKYTOYHOM — aTTeCTallMd  PacKphIBaeTCs B KOMIUIEKTE
KOHTPOJIMPYIOIIUX MaTepUaoB, MpeHA3HAYEHHBIX JIJIsl IPOBEPKU COOTBETCTBUS YPOBHS
NOATOTOBKM 1O jucuuiimHe TpeboBanusiM @OI'OC, xoTopele XpaHATCS Ha
kadenpe-pazpadborunke PIIJ] B meuatHom Buzae u B UOC.

9. Ilepeuenb HH(POPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3YeMbIX IIPH OCYIIECTBJIEHUN
o0pa3oBaTeJIbHOIO  Mpolecca MO0 JUCHUIUVIMHE, BKJIKOYAs  IepevyeHb
NPOrpaMMHOro odecriedeHus 1 UHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

st YCIIELTHOTO OCBOEHUS JUCLUIIIAHBI UCIIOJIb3YIOTCS pecypcbl 3JIEKTPOHHOU
nH(GOPMaLIMOHHO-00pa30BaTEeIbHOM  Cpelbl, 00pa30BaTENbHBIE WHTEPHET-MOPTANbI, Trio0anbHas
KoMIlbloTepHas ceTh MHTepHeT. B mpouecce u3yuyeHus NUCHMIUIMHBI MIPOUCXOAUT MHTEPAKTUBHOE
B3aMMOJICICTBHE 00YyJaroIerocs ¢ MpernoaaBaTesieM Yepe3 JIMUHbIN KaOUHEeT CTyAeHTA.

Nenn Hcnoab3yemoe nporpaMmMHoe odecriedeHne

1 LibreOffice

Dev-C++

Lazarus

Windows

AnTuBupyc Kaspersky

Python

Sunexc.bpaysep

Q|| W —

7-Zip

Nenn Hcnonb3yembie npodeccuoHaJbHbIe 0a3bl JaHHBIX H MHGOPMALHOHHBIE
CIIPAaBOYHbIE CHCTEMBI

1 becninatHas snexTpoHHas OuOnnorexka onnaiiH "EnumHoe OokHO K 00Opa3oBaTelbHBIM
pecypcam" Ui CTYIEHTOB U IperojaBaTeliel; KaTalor CChIJIOK Ha 0Opa3oBaTelbHbIE
uHTepHeT-pecypesl (http://Window.edu.ru)

2 HammonanwsHast snektponHas 6ubmuotexka (HOB) — cBoOomHBIN qocTyn uurtaTenei k
¢donnam poccuiickux 6ubauorek. ConepKUT KOJUIEKIMHM OLUU(POBAHHBIX JIOKYMEHTOB
(KaK OTKPBITOTO JOCTYIa, TaK U OTPAHMUYEHHBIX aBTOPCKUM IMPABOM), a TAK)KE KATaJIOT
W3IaHuil, Xpa"sumxcs B Oudmuorekax Poccun. (http://H36.pd/)

10. Onucanue MAaTEePHATbLHO-TeXHUYECKOM 0a3sbl, HEOOXoaAMMON  JJIA
OCYIIeCTBJICHUS 00PA30BATEIbHOI0 MPOLECCA MO TUCIUILINHE

HanmeHoBaHMe crielIUAJBHBIX IOMENIEHUI M MOMEIeHH i JJI1 CAMOCTOSAITeJIbHOH padoThl

y‘-IC6HLIC AyJAUTOPUHN IJI IPOBCACHUS y‘-IC6HLIX 3aHATHH

IMOMCIICHUA OJIA CaMOCTOSTCILHOM pa6OTBI

MarepuanbHO-TEXHUUYECKOE OOecredeHne M OpraHu3aius 00pa30BaTEIbLHOTO
mpoliecca 1Mo AUCIUIUIMHE IS MHBAJIUIOB M JIUI[ C OTPAaHUYCHHBIMHA BO3MOKHOCTSIMU
3JIOPOBBS OCYIIECTBISIETCS B COOTBeTCTBHH C «[lomoxeHnem 06 00y4eHrr HHBAIUIOB U
JIMI] ¢ OTPAaHUYEHHBIMHA BO3MOXHOCTSIMHU 3/IOPOBBSD).







