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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

1. HEJIN 1 3AJAYN OCBOEHUA INCIUAITIINHBI

Mean ocBOEHUA AUCIATIINHBI:

VYriayOieHHas MOArOTOBKA K HAYYHOU JESATEIbHOCTH C UCTIOJIb30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHH.

3agaun 0CBOEHHUS M CIUILINHbBI

-HonyquHe 3HAaHUU O COBPEMCHHLIX KOMIIBIOTEPHBIX TEXHOJIOTHAX, HWCIIOJIB3YEMBIX B HAyYHBIX
HUCCJIEJOBAHUAX.

-HpI/IO6peTeHI/Ie 0a30BbIX HABHIKOB pa6OTLI C COBPEMCHHBIMU KOMIIBIOTEPHBIMU IIPOI'paMMamMu,
HCIIOJIb3YEMBIMHA B HAYKE U TEXHUKE.

-dopMUpOBaHNE HABBIKOB TPHMEHEHUsI COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHA B YYeOHOM
MPOLIECCE Y HAYUHBIX UCCIIEIOBAHUSIX.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Huciunnia «CoBpeMeHHbIE KOMIIbIOTEPHbIE TEXHOJIOTMU B HAayKe» OTHOCHUTCS K YMCITY AUCHUILIUH
onoka B1.0, npegHa3sHaYeHHOTO IS CTYAGHTOB, oOydJaommuxcs mo HanpasieHuto: 27.04.03 CucteMHsbIi
aQHAJIU3 U yIpaBJIeHHe.

B npouiecce nzyuenus aqucuuiuinibl popmupytorcst komnereHuuu: OITK-5.

OCHOBHBIE TOJIOKEHUS] TUCLIMIUIMHBI UCTIONIBb3YIOTCS B AAJbHEUIIeM MPU U3YyUYEHUH TaKUX JAWCIUILIVH
kak: [ToaroroBka K ciaye v cjava rocyIapcTBEHHOTO 9k3aMeHa, [IpoekTHast e TeIbHOCTb.

3. IEPEYEHD INTAHUPYEMBIX PE3VJIbTATOB OBYUEHUS 110 JUCIIUIIJINHE,
COOTHECEHHBIX C IINIAHUPYEMbBIMMU PE3YJIbTATAMUA OCBOEHUS OCHOBHOMN
NMPO®PECCUOHAJIBHON OBPA3BOBATEJIbHOM ITPOI'PAMMBI

Koja u HanMeHOBaHNe peajn3yeMoil KOMIeTeHIUN IlepeyeHb MUIAHAPYEMBIX Pe3yJIbTATOB 00yJYeHHsI O
JucouniInHe (MoIyJi0), COOTHECEHHBIX €

HHANKATOPaMH J0CTHKEeHUs] KOMIIETeHIHil

OI1K-5 CriocobeH pelaTh 3aJa4uu B 001aCTH Pa3BUTHI HAYKH,
TEXHUKUA M TEXHOJIOTUM, IPUMEHSSI COBPEMEHHBIE METOJIBI
CHCTEMHOIO aHaJIN3a U YIIPaBJICHHUs C YYETOM HOPMATHUBHO-
[IPaBOBOTO PEryJIMpOBaHUsl B cdepe WHTEIUIeKTYyaIbHOU
COOCTBEHHOCTH

3HATh:
ITOPUTMH3ALMIO TPOLIECCa BBHIYUCICHUI MPH MPOBEICHUU
HCCleI0BaHUI

yMeTb:

HCIIOJIb30BaTh ~ HOPMATUBHO-CIIPABOYHYI0 — MH(OpMAIHIo;
HCIIOJIb30BAaTh MAKETHl MAaTeMaTHYecKOro aHaim3a |
MHKEHEPHBIX PacyeToB

BJAJETh:

COBpEMEHHBIMH MH(OPMALMOHHBIMA TEXHOJIOTHSIMU  [TPU
BHIIIOJTHEHUM HAy4YHbIX UCCJICIOBAaHUA U  pa3padoToK;
MAaKeTaMHU MPUKJIAJHBIX [IPOrPamMM

4. OBIIAA TPYTJOEMKOCTDb JUCHUIIJINHDbI
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4.1. O0beM QMCHUILINHALI B 3a4eTHBIX equaniax (scero): 3 3ET

4.2. O0'beM QUCHHUILIMHBI 10 BHAAM y4eOHoi padoThl (B yacax): 108 uacos

dopma 00yueHus: oUHas

Buj yueoHOI padoThI

KoanuecTBo yacoB (popma 00yueHns ouHast)

Bcero mo miany

B T.4. mo cemecTpam

1
1 2 3
KonTtakTHas pabora 00yJarommxcs ¢ 36 36
NpenogasareseM B cooTBeTcTBuu ¢ Y11
AyYAUTOpHBIE 3aHATHSL: 36 36
Jlexuuu 18 18
CeMuHApHI ¥ IPAKTHYECKHE 3aHATUSA - -
JlabopaTopHbie pabOThI, MPAKTUKYMBI 18 18
CamocrosTenbHas padora 72 72

dopma TeKylero KOHTPOJIst 3HAHUNA 1
KOHTPOJISI CAMOCTOSITENIbHON paOOTHI:
TeCTHpOBaHKe, KOHTp. paboTa,
KOJUIOKBHUYM, pedepar u ap. (He MeHee
2 BUJIOB)

TectupoBanue, Y CTHBIA OIIpoc

TectupoBanue, Y CTHbII onpoc

Kypcosas padora

Bubl npoMexxyTOUHOH aTTecTauyn 3ayér 3ayéT
(3K3aMeH, 3a4eT)
Bcero yacos 1o AUCHUIIIMHE 108 108

4.3. Coaep:xkanue qUCHUILINHLL Pacnpenejenue 4acoB Mo TeMaM M BHAAM y4eOHOM pa0doThI

dopma 00yueHus: oUHas

Ha3zBanue Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3eioB TeKyIIero
- AyauTOpHBIE 3aHATHS 3aHATUs B Camocrosn KOHTPOUIsE
HHTEPAKTH | TeJbHasi o
Jlexun Mpakraue | JlaGoparo | .. . e SHaHHH
cKHe pHbIE dbopme
3aHATHA, padoTsl, m
CeMHHApPHI PaKTHKYM
18
1 2 3 4 5 6 7 8
Pazgen 1. CYITHOCTD NOHATUA 1 OCOBEHHOCTU HAYYHOTI'O IIO3HAHUA
Tema 1.1. 5 1 0 0 1 4 Tectuposa
OcobeHHOCT HUe
U 1 cXema
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI
HazBanne Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3jieiioB TeKYIero
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
HHTEPAKTH | TeJbHasl =
Jlexmun Mpakriue | JlaGoparo | .. . e SHaHHH
CKHe PHbIE bopme
3aHSATHA, pa6oThl, I
CeMHUHapPbI PaKTHKYM
bl
1 2 3 4 5 6 7 8
HaY4YHOTO
MO3HAHUSI.
Vnpasnenn
€ 3HaHUSAMU
Tema 1.2. H 5 1 0 0 1 4 TecrupoBa
ayKOMEeTpH4 HUE,
ecKue YcTHbi
MoKa3aTesu orpoc
1 UCTIOJIb30
BaHME KOMII
BIOTEPHBIX
TEXHOJIOTUI
IUISL X
rojicyeTa
Pazgen 2. KOMIIBIOTEPHBIE TEXHOJIOTU HABJIIOAEHUS 1 D9KCIIEPUMEHTA
Tema 2.1. 8 2 0 0 2 6 Tecruposa
TexHnosoruu HUE
SCADA
Tema 2.2. 7 1 0 0 1 6 Tecrupopa
[Ipumenenu HUE,
€ KOMIIBIOTE Ycrublit
pHOI orpoc
1aThOPMBI
Anaconda B
Hay4HbIX UC
Clle/I0BaHuUs
X
Pazgen 3. MOAEJIMPOBAHUE KAK METOJ HAYYHOTI'O IIO3HAHUA
Tema 3.1. 5 1 0 0 1 4 Tecruposa
Bunel moge HUE
JIMPOBAHUS
U KJjaccudpu
Kanust
Mojieseit
Tema 3.2. K 5 1 0 0 1 4 TecrupoBa
OMITBIOTEPH HUE,
0€ MofIeNIup YcrHblit
OBaHMe, ero orpoc
3Tanbl
Pa3znen 4. KOMITBIOTEPHBIE IIPOT'PAMMBI IIOCTPOEHUSA U AHAJIN3A PETPECCAOHHBIX MOJIEJIEN
Tema 4.1. 16 2 0 10 2 4 Tectuposa
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Ha3zBanne Bcero

Bujabl yueOHbIX 3aHATHI

pa3jaeioB

e AyauTOpHbBIE

3aHATUHA

Jlekn

IIpakTunue
cKHe
3aHATHSA,
CeMHHApPHI

JIa6oparo
pHbIE
paodoThl, I
PaKTHKYM
bl

3aHarusa B
HHTEPAKTH
BHOM

c¢opme

Camocros
TeJbHAsA
padora

dopma
TEKYIero
KOHTP 0JIsI
3HAHUH

1 2 3

5

Maremaruu
ecKue
OCHOBBI
IIOCTPOEHUSI
perpeccruoH
HBIX
MogeJiei.
Bugnr
perpeccuun

HHUEC

Tema 4.2. 7 1
IToctpoenue
MoOJeJIeld Ha
SI3BIKE
Python

Tectupona
HUE,
YcrHbIi
orpoc

Pazpnen 5. CUCTEMbI KOMIIBIOTEPHO

1 AJITEBPHI

Tema 5.1. 5 1
HNcropus so
3HUKHOBEHU
U
OCHOBHBIE X
apaKkTepucT
UKU CUCTEM
KOMIIBIOTEP
HOH
anreopsI
(CAS)

0

Tectuposa
HHE,
YcrHblil
onpoc

Tema 5.2. 7 1
IIpumep
CHCTEMBI KO
MIBIOTEPHO
i anreOpbl
Ha sI3bIKe
python.
SI3bIK U ero
CHHTaKCHUC

Tectupona
HUe

Paznen 6. KOMIIbIOTEPHBIE ITPOI'PAMMBI JJIA IIOCTPOEHU A, KOHEYHO-9JIEMEHTHBIX,

MO/IEJIEH

Tema 6.1. 8 2
ITakeTn
TIPUKJIAIHBI
X IPOrpaMm
JIJIT KOHEUH
o-

Tectuposa
HHE,
YerHblil
onpoc
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Ha3zBanne
pa3naeJoB
H TeM

Bcero

Bujabl yueOHbIX 3aHATHI

AyauTopHBIE 3aHATHS

3aHarusa B

Jlekn

IIpakTunue
cKHe
3aHATHSA,
CeMHHApPHI

JIa6oparo
pHbIE
paodoThl, I
PaKTHKYM
bl

HHTEPaKTH
BHOM

c¢opme

Camocros
TeJbHAsA
padora

dopma
TEKYIero
KOHTP 0JIsI
3HAHUH

1

5

3JIEMEHTHOT
0 aHaJIM3a
ANSYS,
NASTRAN
U JIp. BUIBI
aHaImM3a

Tema 6.2.
IIpumep ko
HEYHO-
3JIEMEHTHOT
0 aHajuM3a:
Pacuer
HaIpsDKeHU
7878
nedopmanu
i B
IIACTHHE C
LIEHTPAJIbHBI
M
OTBEPCTUEM
B IIaKeTe
ANSYS

Tectupoa
HUe

Paznen 7. KOMIIBIOTEPHBIE CPEJICTBA ABTOMATU3 AN ITPO

HECCOB IPOEKTUPOBAHUA N
PA3BPABOTKHU VI CUCTEMHOTI'O AHAJIMTUKA (CASE-CPEJICTBA)

Tema 7.1.
Mopenu u
HOTauuu Ou
3HeC-
TIPOLIECCOB.
Kommnelotep
nasst CASE
cucreMa
Bizagi
modeler

16

2

0

8

2

Tectuposa
HHE,
YerHblil
onpoc

Tema 7.2.
Mopenupos
aHue 1
aHam3 Ou3
Hec-
MPOLIECCOB
MpeaIpUATH
s1 B HOTALUU
BPMN

Tectupoa
HUe
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI
HazBanne Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3naeJoB TEKYIero
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
HHTEPAKTH TEJbHasA <
SHAHUHU
Jleknuu IMpakTuue JIa6oparo BHO padora
CKHe PHbIE bopme
3aHSATHA, paodoThl, II
CeMHUHapPbI PaKTHKYM
bI
1 2 3 5 6 7 8
Hroro 108 18 18 18 72
O IJIEKHT
H3y4E€HHUIO

5. COJEPKAHUE U CIIUITJINHBI
Pazgea 1. CYIIHOCTD ITOHATUA 1 OCOBEHHOCTHU HAYYHOTI'O IIO3HAHUA

Tema 1.1. Oco6eHHOCTH U cXeMa HAY4YHOI'0O IMMO3HAHUA. anaBJleHne SHAHUAMHU

OnpepaeneHue HAyKM M HAyYHOTO MO3HaHUs. Kpurepun HaydHOCTH 3HaHUS. Y POBHHU U CX€Ma Hay4YHOTO
no3HaHus1. [lonstue meHenxmenTa 3HaHuil. HpopMalimoHHbIe TEXHOJIOTMH B MEHE)KMEHTE 3HAHUM.

Tema 1.2. HaykomeTpuueckue moka3aTeJn U HCMOJb30BaHHE KOMIbIOTEPHBIX TEXHOJOTHH IS
HX Mo/icueTa

[ocynapcTBeHHOE peryiupoBaHue B Hayke. [loHsATHE 00 WHAEKCE NMTUPOBAHMS HAYYHBIX CTaTeH.
Nunexc Xupmia. mnakt-dakrop. Poccuiickue Haykomerpuueckue 0a3bl. POCCHIICKMI MHIEKC HAYYHOTO
mutupoBanus (PMHII). Padora ¢ moprajom HaydHOW 3JIeKTpOoHHOW OmOimorekw elibrary.ru. Padora ¢
nopranom «Kapra poccuiickoil Hayku». MexayHapoJHble HayKOMeTprueckre 0a3bl JaHHBIX Scopus, Web
of Knowledge, Index Copernicus, Google Scholar.

Pazpnen 2. KOMIIBIOTEPHBIE TEXHOJIOT'MA HABJIIOJIEHUA U DKCIIEPUMEHTA
Tema 2.1. Texunoaorun SCADA

3nauenne TepmuHa SCADA. O6mas cxema SCADA cucrembl. CoctaB SCADA cucrembl. @yHKIMH
SCADA - cucrewm.

Tema 2.2. IlpumeHeHne KOMNbIOTEPHOI MIaT¢ OopMbI Anaconda B HAyYHbBIX HCCJIeJ0BaAHUSIX

Texnuyeckoe ocHamieHue Iiatpopmel Anaconda (Ilnatel BBOAA-BBIBOAA CHUTHAJIOB, CHMYJISITOPBI
npuOOpOB, TEXHUUECKOE 3peHre U Mp.). [IpruMepsl peliaemMbiX 3a/1a4: CIIEKTPAIbHBIA U KOPPEISAIMOHHBIA
aHa/M3 JIAaHHBIX, ABTOMATHUYECKasi CUCTeMa KOHTPOJISI TEMIIEPATYPhl, YIIPABJIEHUE IIarOBBIM JIBUTaTE]IEM,
pacrio3HaBaHue OOBEKTOB U JIp.

Paznea 3. MOJAEJINPOBAHUE KAK METO/J HAYYHOI'O ITIO3HAHUA

Tema 3.1. Buabl MoeJiMpoBaHusi U KJaccu(ukamus Mo/jelien
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[MousTre moaen. OCHOBHBIE CBOMCTBA MOJICITH U €€ OTJIMYKE OT HATYpPHOTO 0OBbEeKTa. Bupl
MOJIETUPOBaHUS (MaTepuajibHOe, WJealbHOE, 3HAKOBOE, MaTemaruueckoe u 1p.). Kiaccudukanms
MOJEEN.

Tema 3.2. KomnbroTepHoe MO1eJIMpOBaHNe, €ro 3Tanbl

Dransl Inmpooecca MOIACIMPOBAHUA. ITocTanoBka 3aJa4u, pa3pa60TKa MOJ€EJII, KOMHLIOTCprIfI
9KCIIECPUMEHT, aHAJIU3 PE3YJIbTATOB MOACTINPOBAHN A, ITIPOBEPKA AICKBATHOCTU MOJCIIN.

Pazpen 4. KOMIIBIOTEPHBIE ITIPOTPAMMbBI IIOCTPOEHUA W AHAJIN3A
PEIT'PECCUOHHBIX MOJIEJIENA

Tema 4.1. MaTeMmaTnueCKHe 0CHOBBI IOCTPOEHHs perpeccCHOHHbIX Mo 1ejeil. Buabl perpeccun

OO6paboTka pe3yIbTaTOB KCIEpPUMEHTOB 1 HabmoaeHuil. [loHsTHe perpeccuu. Y paBHEHHE PErpeccum.
Buspl perpeccun. Dtansl perpeccMoHHOro aHanusa. [lapHas nuHeiliHas perpeccusi. MeToJ HaMMEHbIIUX
KBaApaToB. JInHenHas Mo/iesIb MHOKECTBEHHOM perpeccuu. HenmHelHas perpeccus.

Tema 4.2. IlocTpoeHue Mmojieeii Ha si3bike Python

[MocTpoenvie MHEHHOM perpeccuu Ha si3bike Python. OrieHkr KavectBa noadopa JMHEHHOH (hyHKIIUH.
[TocTpoenue napHoW HeMMHEWHOUN perpeccuu Ha sizbike Python. CpaBHeHMe pa3HbIX BUJOB HEJIMHEHHBIX
ynkwmii. Kpurepun Hansydrero moaoopa.

Pazgea 5. CHCTEMBI KOMIIBIOTEPHOW AJITEBPBI

Tema 5.1. McTopusi BOBHUKHOBEHHSI 1 OCHOBHbI€ XapaKTEPHUCTHKH CHCTEM KOMIbIOTEPHO
aareopsl (CAS)

CTOpUsi BO3HUKHOBEeHUs. Bo3dmoxkHoctu CAS: ynpoleHre BbIpakeHUl, pacKpbhITUE MPOU3BEIECHUN U
CTETeHe!, pasfioXkKeHHe Ha MPOCThie ApodH, MuddepeHIIMpOBaHNEe B YaCTHBIX W TOJHBIX MPOU3BOJIHBIX,
HaxOKJAEHUE HEOTIPEAEIIEHHBIX U OITPEACIIEHHBIX UHTETPAJIOB (CUMBOJIbHOE MHTEIPUPOBAHUE), CAMBOJIBHOE
pelleHre 3aJay ONTUMM3ALMM, PELICHWE JIMHEMHBIX WM HEJIMHEMHBIX YPABHEHMH, aBTOMATHYECKOE
JIOKa3aTeIbCTBO TEOPEM M JIp.

Tema 5.2. Ilpumep cucTeMbl KOMILIOTEPHOI airedopsl Ha sA3biKe python. A3bIk U ero cuHTaKcuc

Cunrakcuc s3pika Python. 3apesepBupoBanHble cioBa. BeipakeHus. OlieHUBaHUE BBIPAKEHUN.
[TpriMepsl BBHIYMCIICHUWI: 3aJaHUe JABYMEPHOW MAaTpUIbl U BBIYKCIIEHUE, BBIUMCIEHUE JIOTMYECKOTO
BbIPQXEHUS, BBIUMCIIEHWE WHTEPBAIbHBIX BBIPAKEHUH, MOCEI0BATEIbHOCTA BbIpakeHWl. Perenue
MaTeMaTUYeCKHX 3a/1a4 pa3HOro KJjacca mpu nomoinu Python.

Pazpea 6. KOMIIBIOTEPHBIE IIPOTPAMMDBbI UIA INOCTPOEHUA, KOHEYHO-
3JIEMEHTHBIX, MO/JIEJIEA

Tema 6.1. IlakeTbl NPUKJIAJHBIX NPOrpamMM I KOHEYHO-3JeMeHTHOro anamm3a ANSYS,
NASTRAN u ap. BUabl aHAIN3a
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Vcroprsi BO3HUKHOBEHUSA U Pa3BUTHS METO/Ia KOHEUHBIX 9J1EMEHTOB. KOMIBIOTEpHBIE POrpaMMBI 115
METOJAa KOHEYHBIX 3JIEMEHTOB. BUIbI pacueToB: NMPOYHOCTHOM aHAIW3, aHAJIU3 TEIUIOBBIX IPOLIECCOB,
CONpsDKEHHBIE 33aJa4d TEIUIOMAacCOOOMEHa M TPOYHOCTH, TMAPO- U Ta30[MHAMUKA, 3JIEKTPOMArHUTHBIE
pacuerTsl U Ip.

Tema 6.2. Ilpumep KOHeuYHO-dJIeMeHTHOr0 aHajau3a: Pacuer Hanpsokenuit n gedopmainuii B
IUIACTHHE C I[eHTPAaJbHbIM 0TBepcTHeM B nakete ANSYS

Dranbl pacuera. 3amyck ANSYS. DjeMeHTH OKHa M MeHI0 mporpamMmMbl. Padora B mpernporieccope:
3aJaHKe 3aroJIoBKa U HacTpoek. OnpeaeseHre TUIIOB KOHEYHBIX JIEMEHTOB. [IONIOJHUTEIbHBIE TAPaMETPhl
KOHEYHbIX 3JIEMEHTOB. 3aJaHue [eHCTBUTENIbHbIX KOHCTAHT. 3ajaHue CBOMCTB MarepuanoB. Co3gaHue
reOMETpUM. YCTAaHOBKA HACTPOEK MJIi TEHEpaluu CETKM KOHEYHBIX 3j1eMeHTOB. Co3/laHMe CETKH.
[TpunoxeHne Harpy3oK M rpaHWYHBIX ycioBuil. Pemenume. Pabota ¢ moctnponeccopom. Busyammzarms
CMEIIeHUI, HANIPsKeHU. Y TOUHEeHUe ceTKU U pacueta. [loyyeHue TBepAoi KOMUu pe3ysIbTaToB.

Pazpen 7. KOMIIBIOTEPHBIE CPEJACTBA ABTOMATHU3AIIMA IIPOLOHECCOB
INPOEKTUPOBAHUA N PA3PABOTKH JJIA CUCTEMHOI'O AHAJIMTUKA (CASE-
CPEICTBA)

Tema 7.1. Moaeaun m Hotamuu Ou3Hec-mpomeccoB. Komnbworepnasa CASE cucrema Bizagi
modeler

Ncropus BozHukHOBeHu: U onpeaenenre CASE-cpencts. Knaccudukaumsas CASE-cpeacts no tTunam u
kareropusim. CASE-cpenctBa pennxunupunra ousHec-miporieccoB. Horauuu IDEF, UML, eEPC, BPMN u
MporpamMMHbIe CpeCcTBa AJIs1 aBToMaTu3aluu nocrpoerust moaeneit BPWin, ARIS, Bizagi modeler.

Tema 7.2. MoaesupoBaHue 1 aHAJIN3 OU3HEC-NPOIECCOB NMpeanpusitusi B Horanun BPMN

3anyck Bizagi modeler. DieMeHTHl IJTaBHOTO OKHa U MeHIO0 Mporpammbl. OCHOBHbIE WHCTPYMEHTHI
coszgaHus npoueccoB. Co3aHue mpouecca ¢ HECKOJIBKMMU YYaCTHUKAMU. AHaIM3 MOJENU IpoLecca 10
BPEMEHHBIM ¥ MaTepUaJbHBIM pecypcaM, YJIydllleHHe Ipolecca M0 pe3yjbTaTaM aHaJIu3a.
ABTOMaTM3MpPOBaHHAs pa3padOTKa OpraHU3alMOHHO-PACTIOPSAUTEILHOM TIOKYMEHTaIM cpeacTBamu Bizagi
modeler.

6. TEMBI IPAKTHYECKUX U CEMUHAPCKHUX 3AHATUI

7. JABOPATOPHBIE PABOTDIL, IIPAKTUKYMbI

ITporuo3upoBaHue cripoca Ha OCHOBE JIaHHBIX O ITPOAAXKax

Henu: V3yunts OCHOBHBIE 3TAlbl OCTPOEHUS] PErPECCUOHHBIX Mojenel. OCBOUTh METOAbl MOCTPOEHUS
JIMHENHBIX M HEJMHEHHBIX PEerpecCMOHHbIX Mojenedl Ha ss3bike Python. ITpuoOpecTu HaBBIKM OLIEHKU
KauecTBa MOCTPOEHHBIX Mojenel. [IpuMeHnTh noydeHHble 3HaHUs ISl pellieHus IPaKTUYeCKON 3a1a4uu
IIPOTHO3UPOBAHMUS.
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Copepxanue: 1. KpaTkuil 0030p TeOpeTMUECKUX OCHOB PErpeCCMOHHOrO aHaiu3a. 2. 3HaKOMCTBO C
oubarorekamu Python 1yist paGoThl ¢ JaHHBIMU U TIOCTPOEHUST PerpecCUOHHBIX Mojienel (pandas, NumPy,
scikit-learn, matplotlib). 3. [TocTpoeHue TMHENHON perpecCHOHHON MOJIEIH J1sl IPOTHO3UPOBAHUSI CIIPOCca
Ha OCHOBE HCTOPUYECKMX JaHHbIX O mpojaxax. 4. OlleHKa KayecTBa IOCTPOEHHOM MOJENU C
ucrosb3oBaneM Ko3ddurmenta aerepmuHaimu (R72), cpemneit abcomotHort ommoOkun (MAE) u
cpenHekBaapatudeckoin ommoku (MSE). 5. IlocTpoeHre HENMMHEHMHON PpEerpecCHOHHOW MOJIENU s
MOBBIIIEHNUS] TOYHOCTH MPOTrHO3MpoBaHus. 6. CpaBHEHHE KaueCTBa JIMHEWHON U HEJIMHEUHON MOJEJIEH.
PesynbraTel: Otuet, comepxkamuii: OnvcaHnue MpojielaHHOW PadOoThl, CKPUHIIIOTH KOJA U Pe3yJIbTaTOB
BbINOJIHEHUSI. ['padpuku ¢ BU3yanu3alvedl JaHHBIX, PErPECCUOHHBIX MOJeeld W MPOTHO3HBIX 3HAUEHUIL.
AHanM3 TOJMYyYeHHBIX pe3yJbTaTOB M BBIBOABI O KayecTBe IOCTPOCHHBIX Mojeneid. OOcyxaeHue
MIPEUMYIIECTB M HEJIOCTATKOB BHIOPaHHBIX Mojiesiel. [TporHo3 cripoca Ha TOBap Ha CJIEIYIONIAN TIEPUO/I.
Ccbuika: http://lib.ulsu.ru/MegaPro/Download/MObject/7733

MopenupoBaHue 1 aHaTN3 OU3HeC-TpolieccoB B cucteMe Bizagi Modeler

[emu: M3y4nTh OCHOBHBIE MPUHIIUAITBI MOJIEIMPOBaHus On3Hec-miporieccoB. OcBonTth HoTarwio BPMN mis
orucaHusi OusHec-miporieccoB. [TomyunTh NpakTUYecKue HaBBIKM paboThl B cucteme Bizagi Modeler.
HayuuTbcst aHaIM3upoBaTh MOJEM OM3HEC-TIPOIIECCOB M ONITUMU3UPOBATD UX.

Conepxanwe: 1. Kpatkuii 0630p Hotarun BPMN (Business Process Model and Notation) 1 ee OCHOBHBIX
3JIEMEHTOB. 3HAKOMCTBO C MHTEp(EeriCcOM U OCHOBHBIMHM (pyHKLMAMM nporpamMMmbl Bizagi Modeler. 2.
Cospanvie Mozie OU3HEC-TIPoIIecca ¢ UCTIONb30BaHUEM pa3iuHbIX 1eMeHToB BPMN (3agaun, coobiTHs,
[IUTIO3BI, TIOTOKM yrpaBieHus). 3. Hactpoiika aTpuOyTOB J€MEHTOB MOJENTU (MCIOJHUTETH, PECypCHI,
BpEeMEHHbIC MapaMeTpsl). 4. AHaIM3 MOJeNu OW3Hec-Tporecca Ha TpeAMEeT Y3KMX MECT, BPEMEHHBIX
3a7iepKeK M Apyrux HeadekTuBHOCTe. 5. OnTuMu3anus Mojenu Ou3Hec-TIpolecca ¢ UCHOIb30BaHUEM
uHCTpyMeHTOB Bizagi Modeler.

PesynbraTel: OTueT, BKmovaomuii: Onucanue BHIOPAaHHOTO OM3HEC-TIporiecca U ero ocooeHHocte. Cxema
Mojenn 6usHec-miporiecca B Hotaum BPMN, coznanHas B Bizagi Modeler. PesynbraThl aHam3a nCX0THON
¥ ONTHMHU3MPOBAHHOW Mojelieil OmsHec-mpoliecca. OnucaHue MNpeyIoKeHHBIX Mep MO ONTUMH3ALUU
ousHec-miporiecca. BeiBogbl 0 Bo3moxkHocTH nipuMeHeHnsi CASE-cpeicTB 1711 MOJETMPOBaHUS U aHAJIN3a
OU3HEeC-TIPOIIeCCOB.

Ccpuika: http://lib.ulsu.ru/MegaPro/Download/MObject/7733

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHbBIX PABOT, PE®GEPATOB
JlauHbIiA BUI paboTH He npeaycMoTpeH YII.
9. IEPEYEHD BOITPOCOB K 3AYETY
1. CyniHocTh MOHATHUS M OCOOEHHOCTH HAYYHOTO TIO3HAHMUS.
2. Kpurepun HayuHocTH 3HaHMS. CXeMa ¥ ypPOBHU HAYYHOTO TIO3HAHUS.
3. CylHOCTb MOHATUS «YIPaBJIE€HUE 3HAHUSIMU».

4. I'ocy rapCTBEHHOE pEry/IMPOBaHUE B HAYKE.
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5. HaykomeTpuyeckue rnokasareyd MHIEKC HayYHOrO LIUTUPOBAHUSA, UHIEKC XUpIlIa.
6. IMnakT-(akTop, Kak MoKa3aTelb OLIEHKU HayYHOTO YPOBHS KYyPHAJIOB.

7. O0630p TtexHojoruii moprana «HayuHoét anektpoHHoit OuOmMorekn eLIBRARY.RU»
(http://elibrary.ru/).

8. OO030p TexHomormii moprana «Hayuynoit snextponHor OubOmmorekn eLIBRARY.RU»
(http://elibrary.ru/).

9. O630p TexHoorMiA Noprana «Kapra poccuiickoit Hayku» (https://mapofscience.ru/)

10. MesxyHapoHbie HayKoMeTprueckre 06a3bl JaHHbIX. O030p BO3MOXXHOCTEH mopTajioB Scopus, Web
of Knowledge, Google Scholar.

11. Texnonorun SCADA. O6mas cxema SCADA cucTeMsl.
12. CocraB SCADA cucrem. ®ynkuuun SCADA - cucrem.

13. CrpykTypa aBTOMAaTMU3MPOBAHHON CHUCTEMBbl YIIPABJICHUS] HCCIEJOBATEbCKON YCTaHOBKOM.
AnemeHTsl SCADA — cucrem. [Tpumepsl npumenennss SCADA — cuctem B HAyYHBIX UCCJIEJOBAHUSX.

14. Knaccudukanms Moaeeun.
15. Dranel UMUTALIMOHHOTO MOAEJIMPOBAHKS.

16. O6paboTKa pe3ysIbTaTOB SKCIEPUMEHTOB M HaOmoneHuid. OrpeseneHne xapakTepa B3auMOCBS3H
METOAAMU KOPPEIALMOHHOIO U PErPECCMOHHOr0 aHanu3a. Buapl perpeccun

17. CymHoCTh METOIa HAMMEHBIIUX KBAJApaTOB.

18. Peanuzanus JmHeHON perpeccur Ha s3bike python. IlocTpoeHue MHENHON ApHOU perpeccuu ¢
noMoIpio Mactepa pyHkimi. OlieHKa KauecTBa mojaoopa JIMHEHHON (hyHKITUH

19. Mopenb MHOKECTBEHHOM JIMHEMHOM perpeccud. MHOXKECTBEHHAs! JIMHEWHAs PETPECCHUs HA A3BIKE
python. OnieHka KauecTBa mojaoopa JIMHEWHON (PyHKIIMH MHOKECTBEHHON Perpeccuu.

20. HenuueitHas perpeccusi. OIneHKa MapamMeTpoB HEJMHEHHON perpeccud Mo OObICHSIOUM
nepemeHHbIM. [IprBeeHre HETMHEMHBIX PErpeccuil K JIMHEUHBIM.

21. IlocTpoeHre mapHOM HEJIMHEMHOW pErpeccuy Ha s3blke python.

22. CucreMsl KoMIblOTepHOU anreOpsl (computer algebra system, CAS). Vcropust 1 BO3MOXHOCTH
CAS.

23. IIpumep CAS cucremsl — python. A3bIk U ero cuHTakcuc. AigaBuT s3bika. Marematuyeckue
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BbIpAKCHUA.

24. YucneHHble METOJBI PEIICHUs HAy4YHBIX 3a1a4. Peanmzanys Merona KoHeuHbIX 31eMeHTOB B CAE

cucremax. O63o0p Bosmoxnocteit ANSYS u ANSYS Workbanch.

25. Dransbl pacuera HanpstkeHuid U aedopmaimii B ANSYS Ha npumepe 1iacTUHBI C LEHTPATbHBIM

OTBEPCTUEM.

26. CpencrBa aproMaTtuzanmu paspadotku cuctem (CASE-cpenctsa).

MMpOrpaMMHbIC CPEACTBA IJIA NOAACPKKU ITPOUECCOB JKU3HEHHOI'O LIUKJIA.

CASE-cucrtemMnsl Kak

27. O630p Monenu u Hotams OusHec-miporieccoB (BPMN). KommbiotepHass CASE cucrema Bizagi
modeler, OCHOBHBIE BO3MOKHOCTH.

28. Umuranmonnoe mogenupoanure B CASE — cucremax.

29. Hokymentuposanue npoueccos B CASE — cucremax.

10. CAMOCTOATEJIbHAA PABOTA OBYYAIOIIINXCS

Cooepotcanue, mpebo8anusi, Ycaogus U NOPI0OK OP2AHU3AUUU CAMOCTOSINMENbHOU padombl
00YUAIOUUXCSL C Yuemom popmuvl 00yuerus onpedensiiomcs 8 coomeememauu ¢ «llonodceruem 0o
OP2AHU3AUUU CAMOCMOSIMENLHOU PAOOMbl OOYUAIOULUXCSL», YMBEPHCOEHHBIM YueHbim cosemom Yal'y

(npomoxon Ne8/268 om 26.03.2019e.).

Io xkaxcooii hopme obyueHUs: OUHAS/3A0UHASI/OUHO-3A0UHASL 3ANOAHSEMCS OMOENbHAS. MADAUYA

dopma oOydyeHuUs: oUHa

Ha3zpanue pa3aenoB u rem

Buja camocTosATEJIbHOT PadOThHI
(npopadomka yueorozo
Mmamepuana, peuienue 3a0a,
pedbepam, 00k1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).

Oo0bem
B yacax

dopma KOHTPOJIs (nposepka
pewenus 3a0dau, pedhepama u op.)

Pazpen 1. CYINIHOCTD ITOHATHA 1 OCOBEHHOCTH HAYYHOI'O IIO3HA

HNsA

Tema 1.1. OcobeHHOCTH ¥ cCXeEMa
HAYYHOTO TIO3HaHUsI. YTIpaBJieHue
3HAHUSMU

ITpopaboTka yueOHOro MaTepraa c
MCIIOJIb30BAHUEM PECypcoB yueOHO-
METOJUYECKOro U
MH(POPMALIMOHHOTO 00eCIeUeHH sI
JAVCLUIUIMHBL.

4

TectupoBanue
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Ha3zBanue pa3nieiioB u TeM Bug camocTosTe bHOI pa6doThI O6Bem Popma KOHTPOJIsI (nposepKa
(npopadomxka yuedrozo B yacax pewenus 3a0au, pedhepama u op.)
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).
Tema 1.2. Haykomerpuyeckue IIpopaboTka yyeOHOTO MaTtepuanac | 4 TectupoBanue
TOKa3aTes M 1 UCIIOJIb30BaHNE WCTIOJIb30BaHMEM PECYPCOB yUeOHO-
KOMITBIOTEPHBIX TEXHOJIOTHH AJISI UX | METOOMYECKOTrO U
rojcyeTa MH(POPMAIIMOHHOTO 0OeCTIeueHu s
JVCTIUTUTAHBL.
Paznen 2. KOMIIBIOTEPHBIE TEXHOJIOI'MA HABJIIOAEHUSA 1 SKCIIEPUMEHTA
Tema 2.1. Texnonorun SCADA IIpopaboTka ydeOHOro Matepuaiac | 6 TecrupoBanue
MCIOJIb30BAHUEM PECYPCOB yIeOHO-
METOJUYECKOTO U
nH(pOpPMaIMOHHOTO obecreYeHust
JUCLUTUIVHBL.
Tewma 2.2. [IpumeHenue IMpopaboTka yuebHOro Matepuamac | 6 TectupoBanue
KOMIIBIOTEPHOM T1aThOPMBbI WCTIOJIb30BAHMEM PECYPCOB YUeOHO-
Anaconda B Hay4HbIX METOIUYECKOTO 1
HCCIIeIOBaHUSIX MH(POPMAIIMOHHOTO 0OeCTIeueH s
JVCIUTUTAHBL.
Paznen 3. MOJAEJINPOBAHUE KAK METO/JI HAYYHOTI'O IO3HAHUA
Tema 3.1. Bujsl MozieupoBaHust IIpopaboTka ydeOHOro Matepuanac | 4 TectupoBanue
U KJaccuduKaius Mojienei HCIIOJIb30BAHMEM PECYPCOB YUeOHO-
METOJUYECKOTrO U
nH(pOpPMaIMOHHOTO obecreYeHust
JUCLUTUIVHBL.
Tema 3.2. KomnblotepHoe ITpopaboTka yuebHOro Matepuanac | 4 TectupoBanue

MOJIEJIMPOBAHUE, €0 ITAITbI

HCHOJIb30BAaHUEM PECYPCOB yIeOHO-
METOANYECKOTO 1
nH(pOpPMaIMOHHOTO obecreYeHns
JVCIATUTHBL.

Pa3zen 4. KOMIIBIOTEPHBIE IIPOTPAMMBI IIOCTPOEHU A U AHAJIN3A PETPECCHUOHHBIX MO/IEJIEA

Tema 4.1. Maremarnyeckue IIpopaboTka ydeOHOro Matepuanac | 4 TectupoBanue
OCHOBBI [IOCTPOEHUS MCIOJIb30BAHUEM PECYPCOB yIeOHO-
perpeccUoHHbIX Mogeneil. Buibt METOJUYECKOTrO U
perpeccuu nH(pOPMaIMOHHOTO 0becreYeHusI
JUCLUTUIVHBL.
Tema 4.2. IToctpoenne monenen ITpopaboTka yuebHOrO MaTepuamac | 6 TectupoBanue
Ha s13pike Python HCTIOJIb30BAHMEM PECYPCOB yUeOHO-
METOJMYECKOTO U
MH(POPMAIMOHHOTO 0OeCTIeueHu st
JVCIIUTUTAHBL.
Pa3zen 5. CACTEMbI KOMIIBIOTEPHOM AJITEBPBI
Tema 5.1. Ucropus IIpopaboTka ydyeOHoro Matepuanac | 4 TectupoBanue

BO3HHUKHOBEHUSI K OCHOBHbIE
XapaKTEPUCTUKU CHCTEM
KommbioTepHoi anreopbl (CAS)

MCIOJIb30BAHUEM PECYPCOB yIeOHO-
METOJUYECKOTrO U
nH(pOPMAIMOHHOTO obecreYeHusI
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Ha3zBanue pa3nieiioB u TeM Bug camocTosTe bHOI pa6doThI O6Bem Popma KOHTPOJIs (nposepka
(npopadomxka yuedrozo B yacax pewenus 3a0au, pedhepama u op.)
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).

JUCUUIIIHBI.
Tema 5.2. [Ipumep cuctemsl IIpopaboTka ydeOHOro Matepuaiac | 6 TectupoBanue
KOMITBIOTEPHOH aJireOpbl Ha sI3bIKE MCIOJIb30BAHUEM PECYPCOB yIeOHO-
python. fI3bIK U ero cUHTaKcUC METOJUYECKOTrO U
nH(pOpPMaIMOHHOTO obecreYeHust
JUCLUTUIMHBL.

Pa3zznexn 6. KOMIIBIOTEPHBIE IIPOT'PAMMGBI 1)1 HOCTPOEHU A, KOHEYHO-3JIEMEHTHBIX,
MO/IEJIEH

Tema 6.1. ITakeTbl TpUKJIaJHBIX ITpopaboTka yyeOHOTO MaTtepuanac | 6 TectupoBanue
MIPOrpaMM JIIsl KOHEYHO- HCIIOJIb30BaHUEM PECYPCOB yIeOHO-
sJieMeHTHOro aHaym3a ANSYS, METOANYECKOro 1
NASTRAN u 1p. Bujibl aHaIM3a nH(pOPMaIMOHHOTO 0becrieYeH s

JACIIUTUTAHBL.

Tema 6.2. [Ipumep KOHEUHO- IIpopaboTka ydeOHOro Matepuaiac | 6 TecrupoBanue
3JIEMEeHTHOro aHanmsa: Pacuer MCIOJIb30BAHUEM PECYPCOB yIeOHO-
HanpsbKeHUi U gepopManuii B METOAUYECKOro U
IJIACTHHE C LIEHTPAJIbHBIM nH(pOPMaIMOHHOTO obecreYeHust
orBepctieM B nakere ANSYS JUCUUILIHBI.

Paznen 7. KOMIIBIOTEPHBIE CPEJICTBA ABTOMATU3AIIAN ITPOINECCOB NIPOEKTUPOBAHUA N
PA3BPABOTKHU VI CUCTEMHOTI'O AHAJIMTUKA (CASE-CPEJICTBA)

Tema 7.1. Mogenu u HOTalMu ITpopaboTka yyeOHOTrO Matepuanac | 6 TectupoBanue
6usHec-mponeccoB. KommslotepHas HCIIOJIb30BaHUEM PECYPCOB yIeOHO-
CASE cucrema Bizagi modeler METOANYECKOro U
MH(POPMAIIMOHHOTO 0OeCTICUeHU S
JUCUUIIIHBI.
Tema 7.2. MoaenvpoBaHue u IIpopaboTka ydeOHOro Matepuaiac | 6 TectupoBanue
aHaIu3 OU3HEC-IPOLIECCOB MCIOJIb30BAHUEM PECYPCOB yIeOHO-
npeanpusaTus B Hotarmu BPMN METOJUYECKOro 1
nH(pOPMaIMOHHOTO obecreYeHust
JUCLUTUIVHBL.

11. YYHEBHO-METOJJUYECKOE U UH®OPMAIIMOHHOE OBECHIEYEHHUE JUCHHUIIJINHDBI

a) Cnimcok pekoMeH1yeMOil JJUTepaTypbl
OCHOBHAas

1. Maiictpenko, A. B. MadopMaloHHble TEXHOJIOTHH B HAayKe, 0OPa30BaHUM U WHKEHEPHOM MPAKTHUKE :
ydeOHOe 1mocodue ISl CTyJeHTOB, oOydJalmuxcs mo Hampasienusm 220100, 230400, 240700, 260100,
Bcex opM oOyuenus / A. B. Maiictpenko, H. B. Maiictpenko ; A. B. Maiictpenko, H. B. MaiictpeHko. -
Tam60B : TamOOBCKMIA TOCYAapcTBeHHBIN TexHHueckuid yHuBepcutet, DBC ACB, 2014. - 97 c. - Knura
Haxonutcs B npemuyM-Bepcun DBC IPR BOOKS. - Tekcr. - Bech cpok 0OXpaHbl aBTOPCKOIO IpaBa. -
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JIEKTPOHHBIA. - DnekTpoH. JaH. (1 daitn). - URL: http://www.iprbookshop.ru/64098.html. - Pexum
nocryna: 9bC IPR BOOKS; ans aropusup. nons3osareneit. - ISBN 2227-8397. / .— ISBN 0_138037

2. TwonenunoBa, H. B. KommnbloTepHble 1 MH(GOPMALMOHHBIE TEXHOJIOTMM B HAayKe U IPOU3BOACTBE :
yuebHoe mocobdue s maructpoB / H. B. Twomenuuosa ; H. B. TionsnmHoBa. - CapatoB : By3oBckoe
oOpazoBanue, 2020. - 268 c. - Kuura Haxoautcs B npemuyM-Bepcun DBC IPR BOOKS. - Tekcr. - Bech
CPOK OXpaHbl aBTOPCKOIO TMpaBa. - SJEKTPOHHbIA. - nekTpoH. naH. (1 daim). - URL:
http://www.iprbookshop.ru/88759.html. - Pexum pocryna: DBC IPR BOOKS; mis aBTopusmp.
nonn3oBatelieit. - ISBN 978-5-4487-0612-7. / .— ISBN 0_150374

JAOIMOJIHUTEJIbHAA

1. Kpyuunun, B. B. KomnbioTepHble TEXHOIOTMU B HayKe, 0Opa30BaHUU U MPOU3BOACTBE IJIEKTPOHHOM
TeXHUKH : yueObHoe nocooue / B. B. Kpyunnun, ¥0. H. TanoBuiikuii, C. JI. Xomuu ; B. B. Kpyunnus, 1O.
H. Tanosuukun, C. JI. Xomuu. - Tomck : ToMcknii rocyJapcTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U
panuo3anekTpoHuku, 2012. - 155 c. - Kaura Haxogurcsa B npemuyM-Bepcun DBC IPR BOOKS. - Teker. -
Becp cpok oOXxpaHbl aBTOPCKOrO IIpaBa. - 3JIEKTPOHHBIM. - JjeKTpoH. naH. (1 daim). - URL:
http://www.iprbookshop.ru/13941.html. - Pexum pocryna: DBC IPR BOOKS; npna asropusup.
nons3oBatelieit. - ISBN 2227-8397. / .— ISBN 0_121546

2. CunaenkoB, A. H. MudopmanmonHoe obecriedeHue W KOMIBIOTEPHBIE TEXHOJIOTHM B HAYYHOU W
00pa3oBaTeIbHON JieATeTbHOCTH : yuyeObHoe nocodue / A. H. CunaenkoB ; A. H. CuiaeHkoB. - OMcK :
OMCKMI1 TOCYJapCTBEHHBII MHCTUTYT cepBuca, OMCKHIA TOCy[JapCTBEHHBIA TEXHUYECKU YHUBEPCHUTET,
2014. - 115 c. - Knura Haxogurcs B npemuyM-Bepcuu DBC IPR BOOKS. - Tekct. - Becbh cpok oxpaHbl
aBTOPCKOrO  MpaBa. -  3JEKTPOHHBIM. -  IJnekTpoH. jgaH. (I ¢awmn). -  URL:
http://www.iprbookshop.ru/26682.html. - Pexum pocryna: DBC IPR BOOKS; mis aBTopusup.
noJib3oBatesiert. - ISBN 978-5-93252-305-6. / — ISBN 0_125961

y4eOHO-MeTOoJuueCcKast

1. IMaBnos II. I0. CoBpeMeHHbIE KOMITBIOTEPHbIE TEXHOJIOTUM B HAyKe : METOAMYECKME YKa3aHWs IS
CEeMUHAPCKUX (MPAKTUYECKUX) 3aHATUHM, Ja0OpPaTOPHOTO MPAKTUKyMa M CaMOCTOSTENBbHON padoThI
CTYACHTOB MaructpaTtypsl 1o HampasiieHussM 27.04.03 CucremHbli aHamu3 U ynpasieHue u 24.04.04
Asuactpoenue Bcex ¢opm oOyuenus / I1. YO. [Masnos ; YalI'V, DMUKNAT. - 2023. - Heony01MKOBaHHBIN
pecypc. - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/15486. - Pexum nocryna: 9bC Val'V. -
Texkcr : anexktponHsii. / .— ISBN 0_520185.

0) IlporpaMmmHoe oOecneyeHne

- OneparmonHas cucreMa "AJbT 0oOpazoBaHue”

- Oducnsiii naket "Mow oduc"

B) lIpodpeccuonanbubie 6a3bl JaHHBIX, HH(POPMAIHUOHHO-CIIPABOYHbIE CHCTEMbI

1. D1eKTPOHHO-0MOJIMOTEYHbIE CHCTEMBI:

1.1. Hudposoii obpazoBatenbHblii pecypc IPRsmart : 31ekTpoHHO-OMOIMOTEUHast cuctema : cair /
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00O Kommnanus «Aii ITu Ap Menua». - Caparos, [2024]. — URL: http://www.iprbookshop.ru. — Pexum
JOCTYTIA: 17151 3apEerUCTPUP. MoJib3oBaTesel. - TEeKCT : 3JIeKTPOHHBIN.

1.2. ObpaszosatensHas miatopma JOPAWT : oGpazoBaTeNbHbIA pecypc, JMeKTPOHHAs OHOTHOTEKA
cant / OOO DneKTpOHHOE U3AATETBCTBO FOPAWT. — MockBsa, [2024]. - URL: https://urait.ru. — Pexum
JOCTYTIA: 17151 3apEerUCTPUP. MoJib30BaTesel. - TeKCT : 9JIeKTPOHHBIN.

1.3. Ba3a nanHbIX «nekTpoHHas Onommoreka rexaundeckoro BY3a (9BC «KoHcynbTaHT cTyieHTa») :
9JIeKTPOHHO-OMOmMoTeuHas cucrema : caiitr / OOO TIlomurexpecypc. — Mocksa, [2024]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pe:xxum noctyna: ajis 3apeructpup. nojib3oBatesieil. — Tekcrt
: 3JIEKTPOHHBIN.

1.4. KoHCynbTaHT Bpaya. DJIeKTPOHHAs MeIWIIMHCKas OuOimoTeka : 0a3a jmaHHbIX : cadt / OO0
Briclmasg 1mikosa opraHM3aliMd M YOPaBJICHUS  3/1paBOOXpaHEHUMEM-KOMIUIEKCHBI — MeIMIMHCKUIA
KoHcanTuHr. — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum gocryna: s 3aperucTpup.
1oJib30Baresiend. — TEKCT : 3JIEeKTPOHHBIN.

1.5. Bonpmas MeauMHCKas OUOIMOTEKA : IJIEKTPOHHO-OnOMoTeuHas cuctema : cat / OOO Bykar. —
Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexum pocryma: afs 3apeructpup.
1oJib30Baresiel. — TEeKCT : 3JIEKTPOHHBIN.

1.6. DBC Jlanb : anekTpoHHO-OMbaoTeyHas cucrema : cat / OO0 IBC Jlanb. — Cankr-IlerepOypr,
[2024]. — URL: https://e.lanbook.com. — Pexum nocryma: 1js 3aperucTpup. nojb3oBaTesnen. — Tekcr :
3JIEKTPOHHBIN.

1.7. 9BC Znanium.com : 3JeKTpoHHO-OMOIMOTEeYHas cucrtema : cailt / OOO 3Hanuym. - Mocksa,
[2024]. - URL: http://znanium.com . — Pexum gocrtymna : Ajsi 3aperucTpup. nojb3oBaresien. - Tekcr :
3JIEKTPOHHBIN.

2. Koncyabrantllmoc [DnekTpoHHbId pecypc]: cmpaBouHass nmpaBoBasg cucrema. /OO0
«Koncynbrant [Lmoc» - DnekTpoH. naH. - Mocksa : KoncynsrantlImoc, [2024].

3. eLIBRARY.RU: Hayunas snekTpoHHas OubOanoteka : cadT / OOO «HayuHas DnekTpoHHas
bubmoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexum poctynma : il aBTOpU3.
noJib3oBaresien. — TeKCT : 371eKTpOHHBIN

4. depepanbHaa rocygapcTBeHHas uHgopmammonHasa cucrema «Hammonaiabnas
3JIeKTPOHHAasi 00O TEeKAa» : eKTpoHHas 6udmmoreka : caiit / ®I'BY PI'B. — Mocksa, [2024]. — URL:
https://H36.pd. — Pexxum goctyma : s mosib30Batesiell HayYHoM OUOIMOTeKH. — TeKCT : 3JIeKTPOHHBIN.

5. Poccuiickoe odpa3zoBanue : (enepanbHbiii nmopran / yupegurenb PI'AY «PULITO». — URL:
http://www.edu.ru. — TeKCT : 3JIeKTPOHHBI.

6. DnexTpoHHas 6udimoTeuynasi cucrema Yal'V : moayns «dnektponHas 6udmmoreka» ABUC
Mera-ITPO / OOO «[lata Dkcnpecc». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum nocryna : ans
noJib30BaTes el HayuyHON OMOIMOTeKu. — TEKCT : JeKTPOHHBIMH.
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIAII/INHBI:

AyauTtopum 1is pOBeICHUS JICKIMIA, CEMUHAPCKUX 3aHSITUH, TSI BBIIOJTHEHH S TaOOPAaTOPHBIX paboT 1
MPAaKTUKYMOB, [UIsl TIPOBEACHUSI TEKYIIEro KOHTPOJIA M IPOMEKYTOUYHOW AaTTeCTallud, KypCOBOTO
MPOEKTUPOBAHMUSI, TPYIITOBBIX M UHIVBHUIYTbHBIX KOHCYJIBTAIAN (6b10pams Heooxooumoe)

AyIMTOpUH YKOMJICKTOBaHbI CIIEIUATM3UPOBAHHON MeOeblo, y4eOHOW JIOCKOH. AyauTOpuu s
MIPOBENCHUS JICKITUI 000PYI0BaHbI MYJIbTUMETUIHBIM 000PYIOBAaHUEM JIJIsl TIPE/ICTAaBIIeHUsT MH(OPMAIIUN
OoutbioNn ayauTopun. [ToMereHus 1isi CaMOCTOSATENILHON padOThl OCHAIIIEHBI KOMITBIOTEPHBIN TEXHUKOM C
BO3MOXHOCTBIO TIOZIKJIIOUEHUsT K cetd «MHTepHeT» W oOecrieueHWeM JOCTyna K 3JeKTPOHHON
UH(POPMAIIMOHHO-00pa30BaTeIbHON  cpelie,  3JEeKTPOHHO-OMONIMOTeyHoi  cucteme.  IlepedyeHb
000pyI0BaHMsI, UCIIOJIb3YEMOr'0 B Y9eOHOM TIporiecce:

- MynbTrMeiMiiHOe 000pY/I0BaHUE: KOMIIBIOTEP/HOYTOYK, 9KPaH, IPOSKTOP/TEIeBU30D

- KomnblotepHast TexHuka

13. CHEIUAJIBHBIE YCJIOBUA /I OBYUYAIOIIINXCA C OTPAHUYEHHBIMHA
BO3MOXKHOCTAMU 3J0POBbA

B ciyyae He0OX0AMMOCTH, 0OYJaIOIMMCS U3 YHCIIA JIUL] C OTPAHUIEHHBIMHI BO3MOKHOCTSIMH 3[J0POBbSI
(Mo 3asBJEHUI0 OO0YYAIOIErocs) MOTYT TMpelaraTbCs OAHM U3 CJEAYIIIMX BAapHAHTOB BOCIIPUSITHUS
MH(POPMAIIMH C YUETOM MX WHIMBHAYATbHBIX ICUXO(PU3UIECKUX OCOOCHHOCTEH:

- I JMI C HapylLIeHUsIMU 3pEHHUs: B IEYaTHOM popme yBeaMueHHbIM wIpudgTOoM; B (popme
3JIEKTPOHHOTO JOKYMEHTa; B ¢opMme ayauodaiiia (mepeBoj yuyeOHbIX MaTepuasioB B ayauodopMmar); B
neyatHod ¢opMe Ha A3blke bpaiid; MHOMBHUIyaJbHblE KOHCYJbTAllMd C  [PUBJIEUYEHHEM
TU(IOCYpAONIEPEBOIUMKA; UHIUBUAYAJIbHBIE 3a/JaHNS U KOHCYJIbTALIUM;

- JUId JIMIl C HapylIEeHUsIMU cliyxa: B mnevyaTHou ¢opme; B (opMe 3JIEKTPOHHOTO JOKYMEHTa;
BUJIEOMATepHalIbl C CYyOTUTPAMK; MHAWBUIYaJIbHbIE KOHCYJIBTALMN C ITPUBJICYEHUEM CypIONEepPEBOTUMKA;
VH/IMBUAYyaJIbHbIE 3aJaHUS U KOHCYJIbTALUH;

- Ui JML C HapylleHUsMM OINOPHO-ABMUIATENILHOTO ammapara: B IedaTHOW ¢opme; B dopme
3JIEKTPOHHOTO JOKYMEHTA; B hopMe ayanodaiiia; MHIMBUIYaIbHbIC 3aJaHNS U KOHCYJIbTALIUY.

B ciyyae HEOOXOAMMOCTH WCIONBb30BAaHUS B YYeOHOM IMpoLiecCce YaCTUYHO/HMCKITIOUUTEHHO
AMUCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHOIOrHi, opranuzaius padotsl [II1C ¢ obyyaomumucs ¢ OB3 u
MHBAIM/IAMH TIPElyCMaTPUBACTCS B JIEKTPOHHON MH(MOPMAIIIOHHO-00Pa30BaTEILHON Cpelie ¢ yIeTOM HX
MHIUBUIYQIBHBIX ICUXO(U3MUECKUX OCOOEHHOCTEM.

3apenyromuii kapeapoit Kangunar CannukoB Uropp AnekceeBuu
Pazpaborunk (puzuko-maremaTnyeckux Hayk, JoneHT
JIOJKHOCTB, yueHas CTeTleHb, 3BaHNe [0)4(0)
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