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IIporpamma uciuIUIMHE "BbruriciuTeIbHbIE METOBI U MOJeIMpoBaHue (gusuyeckux npoueccos'; 03.04.02 "dPusuka".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
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IIporpamma uciuIUIMHE "BbruriciuTeIbHbIE METOBI U MOJeIMpoBaHue (gusuyeckux npoueccos'; 03.04.02 "dPusuka".

IIporpaMmy AUCHUTUTMHEL pa3padoTaii(a)(u): JOIeHT, K.H. (jomeHT) [amum3saos B.H. (kadeapa BeUMCIUTETHHON (DU3UKH U
MOJIeJIMPOBaHus (pu3ndecKux npouecco, Otaenenue pusmku), bulatgnmail @gmail.com

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

OO6yyarnmuiicss, OCBOUBIINI UCIUTUIAHY (MOIYJIb):
IloJokeH 3HATh:

- OCHOBBI COBPEMEHHBIX METOJOB KOMIIBIOTEPHOI'O MOAEIMPOBAHUS ITPOLIECCOB;
- COBPEMEHHbBIC l'[p06J'I€MI>I PasBUTUA MATCPUAIIOBEACHUA;
- OCHOBBI METOJOB UCKYCCTBEHHOI'O MHTEJIJIEKTA;

- OCHOBHBIC METObI pacqua/ OIpeACJICHUA CTPYKTYPHBIX, TPAHCIIOPTHBIX U CI)I/ISI/IKO-MCXEIHI/I'-ICCKI/IX CBOICTB MaTepuajioB C
HUCIIOJIb30OBAHUEM METOA0B MAIlIMHHOT'O OGy‘-IeHI/IS{;

- METOJIbl CTATUCTHYECKON 00pabOTKM JAHHBIX MOJIETMPOBAHUS;
- YKCJIEHHbIE METO/Ibl ONTUMHU3ALIMU U METO/IbI apaJlIeIbHbIX PACUETOB;
- OCHOBBI PaOOTHI HA BBIYMCIIUTEIBHBIX KJIACTEPAX U CYNEPKOMIIBIOTEPAX.

HokeH yMeTh:

- IPUMEHATb COBPEMEHHbIE METO/1bl KOMITBIOTEPHOI'O MOACJIMPOBAHU S (I)I/I3I/I‘IGCKI/IX IIPOLECCOB, a4 TAKKE METOAbI
HCKYCCTBEHHOI'O MHTEJIJICKTA;

- MOJCJIMPOBATH CUCTEMBI U IMPOLIECCHI B MATEPUATIOBEACHUU

- IPUMCHATb BBIYMCIIMTEIIbHBIE METOAbI U1 OIPEACIICHUA CTPYKTYPHBIX, TPAHCIIOPTHBIX U (I)I/I3I/IKO-MCX3HI/I‘-ICCKI/IX CBOJWCTB
MaTepuajioB;

- IPOBOJUTH CTATUCTHUYECKYIO 00OPaOOTKY JaHHBIX MOJIEIMPOBAHUS;
- OITUMU3UPOBATH PACYETHI C UCIIOIb30BAHUEM NIAPAJUIEBHBIX PACUETOB;
- paboTaTh Ha BHIYUCIUTENbHBIX KJIACTEPaX U CYNEPKOMIThIOTEPAX.

IloyokeH BIIajeTh:

- COBpEeMEHHbIMU METOAaMHU KOMIBIOTEPHOIO MOJICIMPOBAHMUS (PU3MUYECKUX MTPOLIECCOB U MICKYCCTBEHHOT'O MHTEIJIEKTA;
- BBIUHCIATESIHHBIMI METOJIAMH JIJISI OTIPE/ICIICHIS] CBOMCTB MaTEePHUAIOB,;

- 3HAHUSIMH IO padoTe Ha BHIYMCIIUTENIBHBIX KJIACTEPaX U CYIEPKOMITBIOTEPAX.

JIOJDKGH AEMOHCTPUPOBATDH CITOCOOHOCTH ¥ TOTOBHOCTD:

- IPUMEHSITH COBPEMEHHBIE METO/TbI KOMIIBIOTEPHOIO MOJICTMPOBAHMS M METO/IBI HCKYCCTBEHHOTO MHTEJUIEKTA /TSI PEIIeHHsT
3aj7a4 u3 061actu (pusuky;

- IPUMEHATb BBIYMCIIMTEIbHBIC METObI U1 ONPEACJICHUA CTPYKTYPHbBIX, TPAHCIIOPTHBIX U CI)I/I3I/IKO-MCX21HI/I‘ICCKI/IX CBOWCTB
MaTepuajioB;

- paboTaTh Ha BBIYMCIIMTEIBHBIX KJIACTEPaX M CYNEPKOMITBIOTEpax.

2. MecTo nucuumjuHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucrurimHa (MoayJib) BKioueHa B pasaen "b1.B.J1B.04.02 Juciurivael (MOAyn)" OCHOBHOHN MpodheCCUOHATIbHOM
ob6pazoBarenbHOl nporpammsl 03.04.02 "®usuka (Teopernueckas duznka u MoneapoBaHue (PU3NUECKHX MPOLECcoB)” U
OTHOCHUTCS K JUCIMIUTMHAM 1o BEIGopy yactu OITOIT BO, ¢opmupyemoii ydacTHUKaMK 00pa30BaTelIbHBIX OTHOIIEHUH.

OcBauBaercs Ha 1 Kypce B 2 ceMecTpe.

3. O6beM qUCHATLIHMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNYeCTBAa YacOB, BbIJeJEeHHBIX HA
KOHTAKTHYI pa6oTy o0yJaromuxcs ¢ npenogaparejeM (0 BUaM y4€OHBIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO
padoTy odyvaromuxcsi

O6m1ast TpyIOEMKOCTh AUCIMIUIMHBI COCTABIISACT 6 3a4eTHHIX (bie) enuHuIl(bl) Ha 216 daca(oB).

SAEKTPOHHBH
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IIporpamma uciuIUIMHE "BbruriciuTeIbHbIE METOBI U MOJeIMpoBaHue (gusuyeckux npoueccos'; 03.04.02 "dPusuka".

KonrakTtHas padora - 55 yaca(oB), B TOM UwcIIe JIeKIun - 18 gaca(oB), mpakTHUYeCKHe 3aHATUS - 36 Yaca(oB), JabopaTopHbIe
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOIN padoThl - 1 yaca(oB).

CamocrosrtenbHas padbota - 125 yaca(oB).
KouTposns (3auét / x3amen) - 36 yaca(oB).
dopma poMekRyTOYHOTO KOHTPOJISI JUCIUTUIMHBL: 9K3aMeH BO 2 ceMecTpe.

4. Conep:xaHue AUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYECTBA aKaJA€MHYE€CKUX YaCOB U BUI0B y'—lGﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PaGOThI O AU CHHUILIHHE (MO/IYJIIO)

Buapl 1 yackl KOHTAaKTHOI pa6oThl, Camo-

UX TPYA0E€MKOCTh (B 4acax) CTOSI-

N Pazean! qucuuminnbt / Ce- Texmun,VIexnun|lIpaxtu-[[IpakTu-JIadopa-Iaopa-| TeJIb-
MoayJist MECTP| Bcero | B 3JI. | YeCKHE | YeCKHe | TOPHbIE |TOpHbIEe| Hasd
¢opme BansaTHs,| B 3J. |[padoThL| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

Tema 1. BBegenue. BeruuciaurebHbIE METOIBI B

1. |puzuku. O6aaCTH IPUMEHEHUS U COBPEMEHHbBIE 2 2 0 2 0 0 0 10
TPEHIBI
Tema 2. YucneHHbIe METO/IBI aHAIN3A U
2. |craTucTryeckas pu3MKa CIOKHBIX CUCTEM 2 2 0 2 0 0 0 10
3 Tema 3. MeTobl KOMIIBIOTEPHOTO MOAEIMPOBAHUS 2 2 0 4 0 0 0 11

(pr3rIecKUX MpoLecCcoB.

Tema 4. MeToa KJ1acCHUECKON MOJIEKYJIIPHON

4. 2 2 0 4 0 0 0 10
TUHAMUKA

5 Tema 5. PaGoTa Ha BRIUMCIIUTENBHBIX KJIaCTEpax U 2 > 0 4 0 0 0 12
CYIepKOMIThIOTEpax
Tema 6. MeTozpl CTPYKTYPHOTO aHAJIN3a U

6. |ompenesnenus (pU3NKO-MEXaHMUECKIX CBOWCTB 2 2 0 4 0 0 0 12
MaTepHajIoB
Tema 7. Ctatuctideckast 00padOTKa TaHHBIX

7 |MonemupoBanus. MeTo/Bpl HCKYCCTBEHHOTO 2 2 0 4 0 0 0 15
WHTEJUIEKTA B PelIEHUH 33124 U3 00J1aCTu (PU3UKU
Tema 8. PabGoTa ¢ BEIYUCIUTENLHBIMA [TAKETAMMU I10

8. |MozenMpoBaHUIO MOJIEKYJIIPHON AUHAMUKH 2 0 0 4 0 0 0 15
Tema 9. Metozasl BU3yanu3aiuy pe3yJibTaToB

9. [MOJeKyIApHO-TUHAMUYECKIX PACUETOB 2 2 0 4 0 0 0 15
Tema 10. BeruncinrenbHble METOARI B AU3aliHE

10. |HOBBIX MEPCHEKTUBHBIX MaTepUAJIOB 2 2 0 4 0 0 0 15

lToro 18 0 36 0 0 0 125

4.2 Cogep:kanne qUCIHUATLIMHBI (MO TyJIs1)

Tema 1. BBegenne. BerunciureabHbie MeTobl B (pu3uku. O06.1aCTH NPUMEHEHHSI H COBPEeMeHHbIE TP eH bl
O06nacTi IpUMEHEHHsI BHIYKCIIUTEIBHBIX METOJJOB. BEIUKCIUTEIEHBIE METO/IB! B PEIICHUN MHHOBAIIMOHHBIX 3324 1
COBpEMEHHBIE TPEeH/IBL. VICTOpHUs pa3BUTHS BHIUUCIUTELHBIX METOIOB. KOMITBIOTEpHBIE TEXHOJIOTUM U UX pa3BuThe. CBs3b
Me:KIy BHYHMCTUTETBHBIMUI METOIaMU U (PU3UKON. POJTh KOMITBIOTEPHOTO MOJEIMPOBAHUS B PEIICHUH 3324 13 001aCTU
(pusuku. Metospl uckyccTBeHHOTO MHTeIUIeKTa. OcHOB U BUBI MeTo/10B . MeTo MAaIIMHHOTO OOYYeHHS U OCHOBBI
TTOCTPOEHUS HCKYCCTBEHHBIX HEMPOHHBIX CETEH.

Tema 2. YucieHHbIE METO/1bl aHAJIU3a U CTATUCTHYECKasA (1)1/131/11(3 CJOKHBIX CHCTEM
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MeTtoapl pacueTa norpermHocTeid. MeToipl UHTEPIOJISALMY U UX TpuMeHeHre. MeToipl urcieHHoro auddepeHIMpoBaHusl.
YucieHHOe UHTEerprupoBaHue. UnciieHHbIe METO/IBI JIMHEWHON anreOpsl. PelneHne HelTMHEHHBIX ypaBHEHUI 1 UX CHCTEM.
MHurepBanbHble METO/IBI PellieHHs] ypaBHEHUI. MeTo/ibl yueTa 1 MUHMMU3AllMK NOrpelHocTel pacyeToB. PeiieHue 3anad:
MUKPOCOCTOSIHUA U (pIIyKTyaruu, Moaeb V3unra. CkedmHr-pyHkuuu. D¢ deKT KOHEYHOro pa3Mepa CUCTEMBI.
Kpoccosep-apdextrl. 'oMoreHHbie (pyHKIMM U pEHOPMAIM3AMOHHAS TPYIIa KaK UCTOUHUKU CKEMIUHT-TIoBejeHus. MeTox
MAIIMHHOTO O0YYEHUS.

Tema 3. MeT())_I])l KOMIIbIOTEPHOI'0 MO J€JIUP OBAHUS (bn3nqec1<nx nmpomeccos.

CoBpeMeHHBIE METO/Ibl KOMITHIOTEPHOTO MOIETMPOBaHUST (PU3MUECKUX MPOIIecCOB. BpeMeHHbIe 1 pa3MepHbIe MacIITaobl
mozenupoBanus. Meroa Mounre-Kapio pacyeroB u Mmonudukarmu. Kinaccuueckuil MeTo1 MOJIEKYJISIPHOW IMHAMUKY U METO]
pacyera U3 NepBbIX TPUHIUIOB. KiTloueBbie 0COOEHHOCTH MOJIETUPOBaHUS (PU3MIEeCKUX TporieccoB. O6IacTi MpUMEeHEHHSsI
METOJJOB KOMITBIOTEPHOTO MOZeIMpoBaHus. MiMurannoHHoe MojenpoBanre. OcoOEHHOCTH pellieH st 3a1a4 U3 00J1acTH
(p¥3MKY ¢ TOMOIIBI0 METOJIOB MAIIIMHHOTO OOYYEHUS ¥ UCKYCCTBEHHBIX HEHPOHHBIX CETEH.

Tema 4. MeTo KJaccudecKoil MOJEKYJSIPHON JUHAMHKHU

[MoTeHIMabl B3aUMOJCHUCTBUS U MX MapaMeTpu3aiiis. [locTaHoBKa 3a1auu U Aetanu pacuetoB. CoxpaHeHue u 00padoTKa
Ppe3yJIbTaToOB MOJAEIUpOBaHusl. KpaeBbie yClOBHsI M MHTErPUPOBAHKE YPABHEHUI IBIKEHHUS. PacueT sSHepruu u cui
MEXaTOMHOTO B3aumoercTBus. OnpesieNieHie ONTUMATBHBIX TAPAMETPOB YHUCJIECHHOTO SKCIepuMeHTa. PelnieHue 3a1a4 u
NpOBe/ICHUE MOJICKYJISIPHO-TMHAMUYECKIX PACUETOB: PABHOBECHbIE MPOLIECCHI, (ha30BbIe MePeX0/bl, HEPABHOBECHASI
MOJIEKYJISIpHasT TUHAMHKA.

Tema 5. Pa60oTa Ha BLIYHCJINTEIbHBIX KJ1acTepax u CynepkoMinbrOTEpPaXx

CprKTypa BBIYMCJIMTEJILHOTO KJIACTEPaA U q)yHKLII/IOHaJ'ILHI)Ie BO3MOXHOCTH. HJ’[aTq)OpMLI CYHEPKOMITBIOTEPOB U UX
IMPON3BOAUTEIIbHOCTbD. Mertoapt IMPOBEACHUSA MapalJICJIbHBIX paCu€TOB. 3&,[[3.‘{1/1, AOIMyCKaloMHE MapauleJIbHbIE BBIYUCIICHUS.
CriocoOsI CUHXPOHU3AlMU NNapaJlJIEIbBHOT'O B3aHMOHCﬁCTBHH. HpOFpaMMHbIe HWHCTPYMEHTHI U1 ITPOBEACHUS MTapalJICIbHBIX
BhIUMCIICHUH. Pelenue 3a71a4 C UCII0JIb30BaAaHUEM METOJ0OB MAllIMHHOI'O O6y‘{eHI/Iﬂ.

Tema 6. MeToabl CTPYKTYPHOI'0 aHAJIN3A U onpeaejieHus1 (PH3UKO-MeXaHNYeCKHX CBOHCTB MAaTepPHaJIOB

CprKTyprIﬁ aHaJIn3 KOHq)I/IpraL[I/IOHHbIX JaHHBIX MOAEJIMPOBaHUS. MeTtoapl KJIAaCTEPHOI'0 aHaJIn3a. Pacuer craTuctTuyeckux
XapaKTEPUCTHUK. XapaKTCpI/ICTI/IKI/I 9JIEMEHTOB U CBS3€EM. Ol'[pe)ICHeHI/IC KaY€CTBEHHbBIX U KOJIMYECTBEHHLIX XapPAKTEPUCTUK.
CDOpMI/IPOBaHI/Ie KpUTEPUEB U OLICHKA Sq)q)eKTI/IBHOCTI/I. OLICHKa HOFpCH.IHOCTCfI pacueToB u CIOCOOBI X MpeacCTaBJICHUA.

Tema 7. CtaTucTnueckasi 00pa6oTKa JaHHBIX MOAeJUPOBaHusi. MeToIbl HCKYCCTBEHHOT'0 HHTEJLUIEKTA B
pelreHuu 3a7a4 U3 00JacTH (PU3NKU

Craructuyeckas o0paboTka KOH(UTYPAIMOHHBIX JaHHBIX MojerpoBanus. O6aacTh JOMYyCTUMBIX 3HaUeHM. Knaccudukarus
MIOMCKOBBIX METOJIOB ONTUMU3AIMY 1 METOJI0JIOTUs MX cpaBHeHMs. Kiaccudukanys MEeTo10B pelieHus 1eTepMUHIPOBAHHBIX
3a7a4 onTUMHU3aKy. MeTo/ibl oMcKa ri100ajJbHOr0 MUHUMYMa OJJHOMEPHBIX MHOTO9KCTPEMAJIbHBIX (DYHKIMH. 3a1a4n
MHOT'OKPUTEPHAJIBHON ONTUMHU3ALMU U METOJBI MX PelIeHHs. 3aJaull ONTUMAJIbHOTO YIIPABJICHNS U METOABI MX
npuOIMKeHHOro perenusi. [locTpoeHre NCKYCCTBEHHBIX HEPOHHBIX CETEel ¢ MOMOIIBIO sI3bIKa POrpaMMHUpOBaHus python.
Pemienue 3anau u3 obnacty (pU3MKM ¢ MPUMEHEHUEM MCKYCCTBEHHBIX HEHPOHHBIX CETE U FeHETUUECKUX aJlrOPUTMOB.

Tema 8. Pa6oTa ¢ BHIYHCJIHUTEJIbHBIMH NAKETAMH [0 MO/I€JIMPOBAHUIO MOJIEKYJISAPHON JUHAMUKHI

Buipl BBIYMCIIUTENBHBIX TTAKETOB U 001aCTh UX NpuMeHeHus1. OCOOEHHOCTH PabOThI C BHIYUCIIUTENbHBIMY NTAKETAMU Ha
npumepe Lammps. [ToarotoBka BXOIHBIX JaHHBIX U HACTPOWKA MapaMeTPOB cUCTeMBbI. BHIOOp ONTUMABbHBIX TapaMeTpoB
pacuera. [TpoBeseHue napauiesbHbIX pacueToB. Padora c fix-kogamu U nosib30BaTeIbCKUMH NepeMeHHbIMU. MeTo/Ibl
UCIIPaBJIEHUS! OIIMOOK M MUHUMU3AIMK NOTPEIIHOCTeH pacyeToB. Pelienne 3a1a4 1 npoBeieHne MOJIEKYJIsIPHO-JMHAMUYECKHUX
pacueTos.

Tema 9. MeTo 161 BU3yaJu3amui Pe3yJbTaTOB MOJEKYJISIPHO-THHAMIYECKHAX PACcYeTOB

OcoOeHHOCTH COXpaHEeHHUs Pe3yIbTaTOB MOJEIMPOBAHUS U UX BU3YaJIbHOTO IpefcTaBienus. TpexMepHoe MoJeIMpoBaHue
JMHAMUKH aTOMOB NpH peliieHny pusndeckux 3anad. Murepderic nporpamm st Busyanuzaiuu VMD u OVITO. Pa6ora ¢
moaudukaropamu rporpammbl OVITO. O6paboTka pe3yibTaToB MOJIEKYJISIPHO-JMHAMUYECKHUX pacueToB. PeleHue 3a1a4 u3
obactu hU3UKH.

Tema 10. BoruncanreapHble METObI B JU3aiiHe HOBBIX NePCNEKTHBHBIX MATEPHAJIOB

Hanpapinenus uccnenoBanuil MatepuaioBeaeHus. Pasnesnsl pU3KMKHY, Ha KOTOPBIX 0a3upyeTcs MaTepuajoBeeHHe.
Kunaccudukarmms matepraioB. Kpucraimdeckue u amopgusie Tena. CBOMCTBA METAJUIOB U CIUIaBOB. Pusnyeckue u
TEXHOJIOTMUECKHE CBOIICTBA MaTepraaoB. MexaHU4YecKre CBOHCTBAa MATEPHAJIOB M METOBI UX onpezenaeHus. MeTopl
BBIUMCIIMTEIBHON (pU3MKa B JU3aiiHe HOBBIX MaTepHalioB. Pa3paboTka u mpuMeHeHre MoJesIeil MallMHHOTO 00yYeHH s [Uls
MIPOTHO3MPOBAHUS (PU3UKO-MEXAaHUUECKIX CBOMCTB MaTEPHAJIOB.

5. IlepeyeHb yueOHO-METOAUYECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEJbHON PadoThl 00yJaIOMMXCS 10
JUCHANINHE (MO/LYJII0)
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJIIO0)

DoHJ OLIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBIE MaTepHaJIbl, HAIIPAaBJIEHHbIE HA IPOBEPKY OCBOCHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIECHOUHBIX CPEJCTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B doHze OLIEHOYHBIX CPEACTB COAEPKUTCS CIIeAyIomas HHHOPMALKS:

- COOTBETCTBME KOMIIETEHLIMI IJIaHUPYEMbIM pe3yJibTaTaM 0Oy4eHuUs M0 JUCLUIUINHE (MOYJIO);

- KpUTEPUH OLICHUBaHHsI C(DOPMUPOBAHHOCTH KOMITETESHIINIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCLUILUIUHE (MOIYJIO);

- ONMCAHKE NIOPsIKA TPUMEHEHUS U MTPOLEAYPhl OLICHUBAHUS U151 KAXI0r0 OLEHOYHOrO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS JUIs1 KX IOr0 OLEHOYHOIO CPeJICTBa;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPEeAbABIIACMbIC K )IeﬁCTBPIHM 06yqa101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/I OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 k mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhl, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIUIUIMHBL (MOJIYJIs) IPEAIoJiaraeT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM mTepatypsl. JInteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBaHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAATENISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moyyanT YIeOHyI0 JIUTepaTypy Ha
aOOHEMEHTE T10 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOINOTEKON.

DJIeKTPOHHBIE U3JAHKS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 M3JaHUI OCHOBHOMW JIMTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 OTIOJHUTENBHON YUeOHOM IMTEepaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k paboyel mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIagaTessIMU JIEKTPOHHBIX M3/IaHWi ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (poHnoB HayuHoi 6udmmorekn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

BeranciurensHeii naker LAMMPS - http://lammps.sandia.gov
ITporpamma OVITO - https://www.ovito.org/about/
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ITporpamma VMD - https://www.ks.uiuc.edu/Research/vmd/

9. MeToanuecKne yKa3aHHsA VI 00yUJaIomMUXcs M0 0CBOEHUIO JUCIHUIIAHBI (MOXyJIsT)

TeJibHas paboTa

Bujg paéor MeToanueckue peKOMeH alu

JICKIMY Ipu NOArOTOBKE K JIEKIIMOHHBIM 3aHATHM, 00YYAIOIIMMCST HEOOXOJMMO 3apaHee MMOBTOPUTH IMPOICHHBIC paHee
Matepuabl. [Ipy HEOOXOIMMOCTH MOKHO BOCIIOJIb30BAThCSI OCHOBHOM U JOTIOJIHUTEILHON JIUTepaTypou. s
KOHCIICKTHPOBaHMsI MaTeprajia HeoOXOIUMO MMETh OOIIYI0 TeTPaib C YUCJIOM CTPAHUIl He MeHee 48 u
PYuKy/kapaHgani. PekoMeHyeTcs: akTUBHO YYaCTBOBATh B OOCY:KIEHUU HOBOTO MaTepuaia. [Ipu BOSHUKHOBEHUU
BOIPOCOB/HEIOTIOHUMAHU 1 HEOOXOIUMO 0OPATUTHLCS K MPENOIaBaTeio.

npaktrdeckue | [Ipu moAroToBKe K MpakTUYECKUM 3aHSITUSAM, 00yJAIOIIUMCS HEOOXOAUMO MOBTOPUTD MPOMIEHHBIN MaTepral,

3aHATUSA BOCIIOJIb30BABIIICH KOHCIIEKTAMU JIEKIIUi, 4 TAKXKE OCHOBHOM U [OTOJIHUTEILHOM JIUTEpaTypoit. [IJisi moJydeHust
JOTOJTHUTEILHOM MH(OPMALINK TAKXkKe MOKHO BOCIOJb30BaThest MHTepHET-pecypcamu. [1py BOZHUKHOBEHUN
BOIPOCOB/HEIONOHUMAHUST HEOOXOIMMO OOPATUTBCS K TPENOIaBaTeNIo.

CaMoCTOsI- Tl opraHu3anyy caMOCTOATENIbHOW PaOOTHI U IIPH TIOATOTOBKE K JIAOOPATOPHBIM 3aHSATUSAM 00YJaOIIUMCS

PEKOMEH/IyeTCsI U3y4aTh JTOMOIHUTENbHYIO JTUTEPaTypy MO MpOoiIeHHBIM TeMaM. OOyJaroIrecst J0KHbI
0JIb30BATHCSI KOHCIIEKTAMH JIEKIINiA, CBOEBPEMEHHO BHIMIOJIHSTH ayUTOPHBIE U IOMAIIIHUE 3aIaHHsI U YMEThb
T0JIb30BaThCs VIHTepHET-pecypcamu.

9K3aMCH

ITpu noaroToBKe K 9K3aMeHy He0OXOAMMO U3YUHTh BCe MPOMICHHBIE TEMBl U U3YYUTh JOMOTHUTEIBHYIO
yuteparypy. Heo6xonumo noms3oBatbest ViHTepHET-pecypcamul. [1o Kax ol MpoiieHHOM TeMe peKOMEeHIYeTCsl
MOZATOTOBUTD KPATKUIA KOHCIIEKT JUIS JIYYIIero yCBOSHHs MaTepuaia. DK3aMeHAIMOHHbBIN Ounet OyaeT coepKaThb
JIBa TEOPETHYECKUX BOIMPOCA 11O TIPOMICHHBIM TEMaM M OfIHO TMPAKTHUECKOE 3a/IaHue.

10. ITepeyenb nHG OPMAIUOHHBIX TEXHOJIOTHIA, HCIOJIb3YEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MPoIecca
Mo JUCHHILTHHE (MOIYJII0), BKJIHYAs MepedeHb NPOrpaMMHOro odecnedeHuss 1 HH(OPMAIMOHHBIX CIIPAaBOYHbIX
cucTeM (IpH HEOOXO0JUMOCTH)

IepeyeHsb MH(MOPMAIIMOHHBIX TEXHOJIOTUH, UCIIOIb3YEMBbIX IIPU OCYILECTBICHHMH 00pa30BaTEIbHOIO Mpoliecca IO AUCIUILUINHE
(MomyJ0), BKJTIOYAsI IIepeveHb TPOrpaMMHOro odecrieueHus 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CUCTEM, MTPEACTABJICH B
IpunoxeHunu 3 K paboyelt mporpaMmMe TUCIUILIMHBL (MO JIst).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJLHOT0
npoiuecca no JUCIHUILIHHE (MOIYJII0)

MartepuaiibHO-TeXHHYECKOe obecredeHre 00pa3oBaTebHOrO MpoLecca Mo JUCLMILINHE (MOJLYII0) BKIIOYAET B cebsl Cleayoiye

KOMITOHEHTHI:

[NomereHus TSI CAMOCTOSITETLHON pabOTH 00YJaIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) U OCHAIIIEHHBIE KOMITBIOTEPHOU TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHS K ceTd "VIHTepHeT" 1 oOecrieueHneM JoCTyIa
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTebHylo cpeny KOV.

V4eOHble ayAUTOPUH AJIsI KOHTAKTHOM paboTHI ¢ IIpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI

U CTYJIbSI).

KOMHI)IOTCP W [IPUHTEP JIA pACII€YaTKH pa31aTOYHbIX MAaTEPUAIOB.

MynbTUMeaniHas ayAUTOPUSL.

KommnbloTepHblil KJtacc.

12. CpeﬂCTBa ajantanvm npemnoaaBaHuda U CHUIIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HNHBAJUIAO0B U JIUII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbSA

IMpu HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE IIPUMEHSIOTCS CIeAYIOIIIe METOIbl ¥ TEXHOJIOIUH, O0JleryaroIme
BocHpHATHE NH(POPMALIK 00YJAIOLIMMICS MHBAIMIAMH U JIMIAMH C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37J0POBBSI:

- CO3/]aHKE TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPeo0pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE /1S Pa3IMUYHBIX MOJIb30BATENCH;

- CO3/]aHKe KOHTEHTa, KOTOPBI MOXHO MPEJCTaBUTh B Pa3IMIHBIX BUAX O€3 MOTepH JAAHHBIX WM CTPYKTYPHI, IIPEyCMOTPETh
BO3MOXKHOCTb MacCIITaOMpPOBaHUsI TEKCTA M M300pakeHNH Oe3 IOTepr KayecTBa, MpelyCMOTPETh IOCTYITHOCT YIIpaBJIeHHsI
KOHTEHTOM C KJIaBUATypBHl;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY ¥ Ty ke MH(GOPMALIMIO 13 Pa3HbIX HCTOYHHKOB - HALIpEMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJTyXa MOTy4Yaad MH(POPMALIMIO BU3YaJIbHO, C HAPYIICHUSAMH 3PEHUS - ayJUAIbHO;

- IPUMEHEHHUEC MTPOrpaMMHBIX CPEICTB, 06CCHC‘{I/IBa}OI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMCHHI;'I, CpOpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUeT AJIbTCPHATUBHLIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/1171 1 CUMYJIAIIMOHHBIX TCXHOHOFHﬁ;
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- IPUMEHEHUNE TUCTAHIIUOHHBIX 06paSOBaTeJ’[bHBIX TEXHOJIOTUI U1 Tiepeiavn HHq)OpMaLIPIH, OpraHu3sal pa3jInvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer00ﬂ C nIpernojaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAaHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'IGKL[I/II71 C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOT'O
06y‘-IGHI/I${, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOJOJLKHUTEIIbHOCTU CIa4n 06y'—IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYILICHUS 00YYaloIerocst IpH 3aliyTe KypcoBor paboTHl - He OoJiee yeM Ha 15 MUHYT.

[Iporpamma cocrasiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PI'OC BO u yue6HbsIM 1utanoM nio Harpasiennio 03.04.02 "dusuka”
U Marucrepckoi nmporpamme "Teoperndeckas pusznka U MOJEIMPOBaHUE (PUBMYECKUX MPOLIECCOB".
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1. Maremariyeckoe ¥ KOMIIBIOTEpHOE MOJeIMpoBaHue : yueOHoe nocodue / A. H. Byrpog, E. 10. Kuprnnuesa, A. A.
Munosugosa, T. O. Maxankuna. - [lyoHa : ['ocynapcrennsiii yanBepeuteT '[yoHa', 2019. - 71 c. - ISBN 978-5-89847-570-3. -
Tekcr : anexkTponHsli // Jlansb : anekTpoHHO-OMOMMOTeyHas cuctema. - URL: https://e.Janbook.com/book/154489 (nata
ooparmrenus: 13.04.2023). - Pexxum moctyna: 71l aBTOPH3. MOJTb30BaTeNeH.

2. Octpoyx, A. B. Cucremsl uckyccrseHnoro unreiuiekta / A. B. Ocrpoyx, H. E. Cypkoga. - 3-e usg., crep. -
Cankr-IlerepOypr : Jlanp, 2023. - 228 c. - ISBN 978-5-507-46441-8. - Tekcr : anexTpoHHsI# // JlaHb :
3NIEeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/310199 (nata o6pamenus: 13.04.2023). - Pexum
JOCTYyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

3. Konmoropoga, C. C. OcHOBBI HCKYCCTBEHHOT'O MHTEJUIEKTA : yueOHoe rocodue ans cryaentos / C. C. Konmoropoga. -
Cankr-IletepOypr : CIIOI'JITY, 2022. - 108 c. - ISBN 978-5-9239-1308-8. - Tekcr : anekTpoHHsIi // Jlans :
3/1eKTpOHHO-OnbmoTeynas cucrtema. - URL: https://e.Janbook.com/book/257804 (nata obpamenust: 13.04.2023). - Pexum
JOCTyIa: 1JIsl aBTOPHU3. TTOJIb30BaTeNIeH.

4. Creanosa, 1. A. O6paboTka JaHHBIX ¥ KOMITBIOTEPHOE MOJie/TpoBanue : yueoHoe nocooue / U. A. Credanosa. -
Canxkrt-IletepOypr : Jlanp, 2020. - 112 c. - ISBN 978-5-8114-4010-8. - Tekcr : anexTpoHHbI# // JlaHb :
3/1eKTpOHHO-OMbmoTeynas cucrtema. - URL: https://e.Janbook.com/book/126939 (nata obpamenus: 13.04.2023). - Pexum
JOCTyMa: 1JI aBTOPU3. NOJIb30BaTEIEH.
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3JIeKTPOHHO-OMOIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/263933 (nara o6pamenus: 13.04.2023). - Pexum
JOCTyIa: 1Jis1 aBTOPU3. TTOJIb30BaTENIEH.
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IIporpamma uciuIUIMHE "BbruriciuTeIbHbIE METOBI U MOJeIMpoBaHue (gusuyeckux npoueccos'; 03.04.02 "dPusuka".

Tpunoosicenue 3

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

F1.B./]B.04.02 Bviuucaumenwvtivle Memoovl U MOOEAUPOBAHIUE
pusuueckux npoyeccos

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpagsnenue nogrorosku: 03.04.02 - dusuika

Ipoduns noxrorosku: Teoperuueckas usnKa U MoJeIMpoBaHre (PU3MYECKUX MPOIIECCOB
KBanmdukanus BbITyCKHAKA: MarucTp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
WzparensctBa "JlaHp" , JOCTYI K KOTOpOH mpefoctanieH obydaomumMces. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeyINX N3AaTebCTB YUeOHOM IMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NNEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecreunBaeT JOCTYI K HayYHOH, y4eOHO! JIMTepaType U HayYHbIM EePUOINIECKIM M3IaHUSIM 10 MaKCUMAILHOMY KOJIMYECTBY
PO HIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKMX U CMEKHBIX ITPaB.
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