DHIeIbCCKAN TEXHOJIOTHUECKUN HHCTUTYT ((pura)
benepanbHOro rocyAapCTBEHHOTO OIO/IKETHOTO 00pa30BaATEILHOTO YUPEKACHUS
BBICIIETO 0Opa30oBaHuUs
«CapaToBCKUl TOCYIapCTBEHHBIN TEXHUYECKU YHUBEPCUTET UMeHH ['arapuna FO.A.»

Ka(benpa «EcTecTBEeHHBIC 1 MAaTEMAaTUYECKHUE HaYKHN»

PABOYAS ITPOT'PAMMA

10 JUCILIUILIAHE

b.1.2.11 «CoBpemennble TU(POBBIE TEXHOIOTUM
HallpaBJICHUS ITOATOTOBKHU
09.03.01 «MudbopMaTHKa U BEIYUCITHTEIbHAS TEXHUKA)»
npopuib
«IIporpammHoe o0ecriedeHue CPEICTB BEIUNCIUTEIbHON TEXHUKU U aBTOMaTHU3UPOBAHHBIX
CUCTEM»

dbopMma oOyueHust — 3a09HAsI
Kypc — 4

cemectp — 7

3a4ETHBIX eIUHUIL — 4

Bcero yacoB — 144

B TOM YHCIIE:

JeKIuu —6

KOJUJIOKBUYMBI — HET
MPAKTHIECKHUE 3aHITHS —12
nabopaTopHbIe 3aHATHS — HET
camocTosiTeNnbHas padoTta — 126
3a4eT — HeT

3a4ET C OLIEHKOM — HET
9K3aMeH — / CeMecCTp

PI'P — Her

KypcoBasi paboTa — HeT
KYPCOBOM MPOEKT — / CeMeCTp
KOHTpOJIbHAS paboTa - HET

Pabouas nporpamma oOcyxaeHa Ha 3aceganuu kadeapst EMH
«27» nrons 2022 roga, npotokos Ne 9
/

3aseayrommuii kageapoii & W/ [Kumna E.B./

Pabouas nporpamma obcyxaena na YMKH UBUT
«27» nurons 2022 rona, mpotokosa Ne 5
/

2wl ‘
Ipeacenatens YMKH ¢.7%4/ _[Kummna E.B.

Ourensc 2022



1. leau 1 3aga4y TUCHUILIHHBI

Lenp  mpenomaBaHusi ~ JUCUMIUIMHBI ~ HABBIKAMM  IPOEKTHUPOBAHHUS
nporpammuoro obceuernus (I10) ¢ pa3paboTkol HEOOXOTUMOM COMPOBOXKIAIOIIECH
JIOKYMEHTAIUH, UCTI0JIb3Ysl COBPEMEHHBIE IU(PPOBBIE TEXHOIOTHH.

3a1aun N3y4eHUs AUCLUIUIMHBL

- 3HaTb COBpEMEHHBIE U(PPOBHIE TEXHOJIOTUU; METO/IbI IPOCKTUPOBAHUS U
TexHoioruu paszpabotku I1O, a Takke HEOOXOAUMYIO CONPOBOMKIAIOIIYIO
JOKyMeHTauuto npu pazpadotke 110.

- YMeTh IPUMEHATHh METOJIbl MPOECKTUPOBAHUS U TEXHOJOTUHU Pa3pabOTKH
ITO ¢ pa3paboTkoii HEOOXOIUMON COMPOBOXKAAIOIIEH TOKYMEHTALUU, UCIIOJIb3YS
COBpeMEHHbIE ITU(POBHIC TEXHOJIOTUU

- Bnaners HaBbikamu npoektupoBaHus [1O ¢ pa3paboTkoil HEOOXOIUMOM
CONMPOBOXKJAIOIIEH  JOKYMEHTAllMd, HCIOJb3ysl COBPEMEHHBbIE  LU(PPOBBIE
TE€XHOJIOTHH.

2. Mecro aucuuniannsl B crpykrype OIIOII BO

Huciummaa  b.1.2.11  «CoBpeMeHHble 1IU(GPOBBIE TEXHOJOTHH» K
BapUATUBHOM 4acTH, (POPMUPYEMON ydaCTHHKaMU OOpa30BaTENbHBIX OTHOLIEHUH
broxka 1 «luctunianasl (MOLYIH)».

3. TpeGoBaHus K pe3yabTaTaM OCBOCHHS 1M CHUIIMHBI

W3ydyeHne JUCUMIUIMHBI HANpaBieHO Ha (OPMHUPOBAHUE CIIETYIOIIUX
KOMITETEHIINN:

OIIK-3. CriocobeH pemath CTaHIapTHBIE 3a1a41 MTPOPECCUOHATIBEHON
NEeATEIbHOCTH Ha OCHOBE MH(GOPMAIIMOHHON U OMOIuorpaduyeckoi KyiabTyphl C
IpUMEHEHUEM UH(OPMAIIMOHHO- KOMMYHHUKALIMOHHBIX TEXHOJIOTHI U C yUETOM
OCHOBHBIX TpeOOBaHUI MH(POPMALIMOHHON 0€30MacHOCTH

OIIK-8. Cnocoben pa3pabaTbiBaTh aJTOPUTMBI M MPOTPAMMBI, MPUTOIHbIC
JUTSl IPAKTUYECKOT0 MPUMEHEHUS

CTyneHT JOJKEH:
3HaTh. HEOOXOIUMYIO COMPOBOKIAIOIIYIO JOKYMEHTaluo rpu pazpadotke I10. :
COBpeMEeHHbIE IU(POBHIE TEXHOJIOTUHU; METO/IbI TPOEKTUPOBAHUS U TEXHOJIOTHU
paspabotku [10
YMeTh: pa3zpabarbiBaTh HEOOXOAMMYIO COINPOBOXAAIOIIYIO JOKYMEHTAIMIO Ha
OCHOBE HMH(POPMAIMOHHON M OubIMOrpaduyecKoll KynbTyphl C NPUMEHEHHEM
WHOOPMAITMOHHO  KOMMYHHMKAITMOHHBIX  TEXHOJIOTHH, TIPUMEHSIThH  METOMIbI
OPOEKTUPOBaHUA W TexHoJorun pa3padotku [1O, wucnonab3ys CcoBpeMEHHbIE
U(POBBIE TEXHOJIOTUH
Baagerb: HaBbIKaMU OATOTOBKM  CONPOBOXKAAIOUIEH  JTOKYMEHTAallMU Ha
paspabotky IIO, c yueroM TpeboBaHuil HHGOPMAIIMOHHONW O€30MacHOCTH.
HaBbIKaMM  TpoekThpoBanus I[1O, wucnonaws3ys coBpeMeHHble LU(pPOBbIE
TEXHOJIOTHH.



4. O0beM IMCHUTIMHBI M BUIbI YUeOHOH PadoThI

aK.4acoB
Bun yueGHO nesTenbHOCTH Beero 110 CEMECTPaM
7 cemecTp
1. AynutopHbIe 3aHATHS, YaCOB BCETO, B TOM YHUCJIC: 18 18
* 3aHATHA JIEKIIMOHHOI'O THIIA, 6 6
* 3aHATHS CEMUHAPCKOTr0 THUIIA:
IIPaKTUYECKHUE 3aHATH 12 12
71ab0paToOpHbIC 3aHATHUS - -
B TOM YHCJIE 3aHATH B (POpME MPAKTHUECKOM MOJITOTOBKH 4 4
2. CamocTosTenbHast paboTa CTYACHTOB, BCETO 126 126
— KypcoBas paboTa (IpOeKT) KYpCOBOM | KypCOBOIl MPOEKT
IPOCKT
— pacueTHO-Tpaduueckas pabora - -
— KOHTpOJIbHAs paboTa - -
3.IIpoMexyTouHas aTTeCTAIHs: 9K3aMeH
9K3aMeEH, 3auem ¢ OYeHKOll, 3a4em
O0BbeM JUCIHUIIINHEL B 3a4ETHBIX €IUHUALIAX 4 4
O0beM AUCHUIUIMHBI B aKaJl. yacax 144 144

5. Coaepxkanue IMCHUIUVIMHBI, CTPYKTYPHMPOBaHHOE MO0 TeMaM
(pasgesiaM) ¢ yKa3aHMEM KOJHMYECTBAa AaKaJeMH4YeCKMX YacoB W BHIOB
Y4eOHbIX 3aHATHH

5.1. Conepskanue TUCUUIJINHBI

Tema 1. IudpoBusanuss m BiausHHEe ee Ha Bce cdepbl KUZHU.
CoBpeMeHHbIe HU(PPOBbIE TEXHOJIOTMH H UX KIACCHPUKANMS

Hudporas Tpanchopmauus. IludpoBuzanus obumiecTBa U MPOU3BOJCTBA.
[MudpoBas skoHomuka. Hampapienuss HauuoHanbHOM mporpammbl «l{udposas
sKoHOMUKa». [{udpossie mnaThopmsl.

Tema 2. O0J1a4uHbI€ TEXHOJOTHH

[Tousate o00JaYHBIX TEXHOJOTMW W BBIYKMCICHHH. Buiubl o0071a4HbBIX
cepBucoB. OOnaynble XpaHuiuina. Buabl 00aunHbix XpaHuiuil (0OIecTBEHHOE,
yacTHOE, THOpHIHOE). be3onmacHOCTh 00J1auHbBIX BRIYMCIICHUN M XPaHHIIHIIL.

Tema 3. CynepkoMnbOTEpPbI M NAPA/LIeJIbHbIC BHIYUCICHUS

Onpenenenue mnapauieNibHbIX  BBIYMCICHUW W NOYTH  JTOCTHXKECHHS
napawienu3Ma. CynepkOMIBIOTEPhl M KJIACTEPbl KaK BBl MapaulebHBIX
BBIYUCIUTEIBHBIX cucTeM. Kinaccudukarus ®aunaa. Tomoiorus cerei nepenadu
JIAHHBIX B MapaJlyIebHBIX BBIUMUCIUTEIBHBIX CHUCTeMaXx (MOJHBIN Tpad, JHUHEIKa,
KOJIbLIO, 3BE3/1a, PEIIETKA, TUTIEPKYO).

Onpenenenue mnapamieabHoro anroputMma. Ilokazarenu sddexTuBHOCTH
napauIeJbHOro ajaroputMa (yckopenue, 3pPpeKTHBHOCTD, CTOUMOCTD). [IpuMepsl




napauieIbHbIX aITOPUTMOB.

Tema 4. CoBpemeHHbIe HUPPOBBIE TEXHOJIOTHH B 00Pa30BAHNH

[IpoOnemMbl mpuMeHeHUs: HUPPOBBIX W HMHPOPMALMOHHBIX TEXHOJIOTHH B
oOpa3zoBanuu (1M(ppoBOE HEPABEHCTBO, POCT HArpy3Kd, HHU3KUA YpPOBEHb
KOMIleTeHIIU, HeyMeHue yuutcs). LludpoBas tpancopmanus obOpa3zoBanus u
METOJ0OB  OoOydeHHs  (cMemraHHoe  oOyueHue,  aJanTHBHOE  oOydeHue,
JUCTAaHITMOHHOE oOpazoBaHue, reimudukanms u urpodukarus,
BUPTYyaJIbHAS/TOTIOJTHEHHAS! PEATBHOCTD U JIp. ).

[IpumeHeHne pa3nUYHBIX HMHCTPYMEHTOB LU(MPOBBIX TEXHOJOTHI B
oOpazoBaHuM  (OMPOCHL, 4aT-OOTHI, AAMOOPABI, UIPhl, HH(DOPMALMOHHO-
CHPaBOYHBIE CHCTEMBI H JIp).

[loHATHE BUPTYaNbHOW W JONOJIHEHHOM peaJbHOCTEN. Buapl BUpTyanpHOU
peallbHOCTH. AmmapaTHble W TNPOTPaMMHBIE CpPEACTBAa BHUPTyajdbHOU /
nononHeHHoi  peanbHocted  (VR/AR).  Knaccudukanuss — mpuiiokeHUit
nomnojiHeHHO# peanbHOoCcTH. [Ipobiemsr VR/AR.

Tema 5. lIlndpoBbie ABOMHUKH. ANIUTHBHbIE TEXHOJIOTHH

Onpenenenue MudpoBOro ABOMHUKA U 00J1aCTh U3 IPUMEHEHUS. DBOJIOIHS
nudpoBeIx aBoHWKOB. KoHmemnius 1udpoBeIx IBOMHMKOB. Kiaccudukarms
IU(PPOBBIX JBOMHUKOB. DTarbl CO3AaHUS TU(PPOBBIX JBOHHUKOB.

Onpenenenue aiAUTUBHBIX TEXHOJOTMM U WX CBA3b C LUDPOBHIM
JIBOMHHUKOM. Knaccudukanus  aqJuTUBHBIX  TEXHOJIOTHIA. [Tpumenenue
aJITUTUBHBIX TEXHOJIOTHIA.

Tema 6. UnTepHer Bemneii. UckyccrBennblid nunTe/uiekT (MH). BigData

Onpenenenune UutepHeT Beuleil, uckycctBennblil uaTeswiekt (M), BigData.
Knaccudukanumsa TexHonmoruét u ux 0a3oBble mnpuHIUIbl. HampaBnenus
MPAKTUYECKOTO MpuMeHeHus. [lepcneKkTuBbI U poOIeMbl BHEIPEHUSI.

Tema 7. PacnipenesienHblie cucTemMbl M 0a3bl 1aHHbIX. Docker

Omnpenenenue pacrpeielieHHON cuctembl U 0a3 naHHbIX. Hampabienus
MPAKTUYECKOTO MpuMeHeHus. [lepcnekTuBbI U poOIeMbl BHEIPEHUSI.

Docker kak  mporpaMMHOe  oOecrieueHHWEe ISl  aBTOMATHU3alUU
pa3BEPTHIBAHUS U YOPABICHUS MPUWIOKEHUSIMU B Cpelax C MOJJECPKKON
KOHTEHHEPU3ALUU, KOHTEHHEPU3ATOP MPUIIOKECHUM.

5.2. Pa3nennl, TeMBbI JUCHUILIMHBI M BUBI 3aHATHI

Bupl 3aHsTHIA, BKITIOUAs CaMOCTOSITEIFHYIO paboTy
CTYJEHTOB (B aKaj.Jacax)

Ne
i HawnmenoBanue pasena, TeMbI 3aHATHS 3aHATHUSA camoc—
JUCLIUTUTMHBI JIEKITHOHHOT O MPAKTHYECKHE TOSITeTHbHAS
TUIA pabota




1. | Tema 1. udpoBuszanus u 05 - 10
BIIUSTHUE €€ Ha BCE Cephl )KU3HH.
CoBpemeHHbIE IU(POBEIC
TEXHOJIOTHH U UX
KJIacCU(UKAIIHS.
2 | Tema 2. O61auyHBIC TEXHOIOTHH. 0,5 - 10
3 | Tema 3. CynepKOMITBIOTEPHI U 1 - 10
MapajuIeNIbHbIC BEIYUCICHUS.
4 | Tema 4. CoBpeMcHHbBIC 2 14 28
M (POBBIE TEXHOJIOTHH B
00pazoBaHMH.
5 | Tema 5. Lludgpossie 1BOIHHHUKH. 1 - 10
AJTMTUBHBIC TEXHOJIOTUU
6 | Tema 6. laTEpHET BEIICH. 0,5 - 10
HckyccTBEHHBIN HHTEIUICKT
(MN). BigData
7 | Tema 7. Pacupenenennbie 0,5 - 10
CHCTEMbI U 0a3bl JAHHBIX.
Docker.
8 | BeimonHeHue KypcoBOro NpoeKTa - - 36
Hroro 6 14 124
5.2. IlepeyeHb NPpaKTHYECKUX 3AHATHH
Ne Haumenosanue ConeprxaHue NPakKTUYECKUX 3aHATUI O6beM
n/m pasnena, TeMbl IUCHUIUINHEL B
JICIATUTHHBI aKaJ. yacax
1 | Tema 4. CoBpemennsie | Pa3zpaboTka u aHanu3 OMPOCHUKOB IO 4
M (pOBbIE TEXHOJIOTUHU | 3aIaHHOU TEMe
B 00pa3oBaHUH.
Pa3paboTka obyuaromiero Be6-kBecra 4
Pa3paborka yar-6ota 6
Hroro: 14
5.3. Ilepeuensn 1adopaTOPHBIX PadoT
JlaGopaTopHbIe 3aHATHS HE TPEAYCMOTPEHBI.
5.4. 3aiaHud I CAMOCTOSATEIbHOI PadOTHI CTYJIEHTOB
No HanmenoBanwue paznena, 3agaHus, BOMPOCH, IS CAMOCTOSTEIIEHOTO O0bem
n/m TEMBbI JUCLIUIUIMHbI M3ydeHus (3a/1aHus) JACLUUILINHBI B
aKkaz. gyacax
1 | Tema 1. ludpouzamnust | TeXHOIOTHS 3JIEKTPOHHOTO IMPABUTEIHCTBA. 10
v BusHEE ee Ha Bce | L{mdposast moamuck.
cepsl KHU3HH.
CoBpeMeHHbIE
1U(POBBIE TEXHOIOTUN
Y WX KJacCU(UKAITHI.
2 Tema 2. OGauHbIe [TpuMeHeHHe 00JaYHBIX TEXHOJIOTHH MTPU 10

TCXHOJIOI'UH.

KOMaHIHOH padore.




[IpenocraBnenue gocTymna Kk 00Ja4HBIM
pecypcam.
3 Tema 3. XapakTepUCTUKU TOIMOJIOTHUIA B TTapalIeIbHBIX 10
CynepKOMITBIOTEPHI U BBIYHCIUTEIHLHBIX CUCTEMAX.
napajuieNibHbIe
BBIYHCIICHUS.
4 Tewma 4. CoBpemennsie | [Tnardopmbl ais 00ydeHUs U pa3audus 28
U(POBBIE TEXHOJIOTUU | CIIOCOOHOCTEH.
B 00pa3oBaHUH. HuTepakTUBHBIE TEXHOJIOTUN B 00pa30BaHUH.
Peanu3anus MHAUBHUIYaTbHBIX
00pa3oBaTeNbHbIX MapLUIPYTOB U TPACKTOPHIL
MIPY MIOMOIIU IIU(PPOBBIX TEXHOJIOTHIA.
S) Tema 5. Lludpossie Bueapenus uupoBbIX TBOMHUKOB B 10
JTBOMHUKHU. MIPOU3BOJICTBO
AU THBHBIE
TEXHOJIOTHH
6 Tema 6. MaTepuer MamunHaOoe 00yueHue. 10
BELLEH. MeTobI aHaiu3a B BigData
HckyccTBeHHBIN
unremiekt (MN).
BigData
7 Tema 7. OcobOeHHOCTH pacipeielIeHHbIX 0a3 TaHHbBIX 10
Pacnipenenennsie
CUCTEMBI U 0a3bl
na"ubex. Docker.
8 Brinonnenue 36
KYpPCOBOTO TIPOCKTA
Hroro 126

6. PacueTHo-rpaduueckas padora
Pacuemno-epagpuueckas paboma ne npedycmompena.

/. KypcoBas pa6ora
Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoekT

Tpyn0oeMKOCTh BBIMIOTHEHUSI KYPCOBOTO MPOEKTA COCTABISIET30 4acoB.

Kypcogoii mpoekt no nucturmiinae «CoBpeMeHHbIE ITU(DPOBBIE TEXHOTOTHI)
MIPEICTABIISIETCST CO00M pa3pabOTKy MPOTpaMMHOTO obOecreueHus ¢ pa3paboTKou
CONPOBOXKJAIOMIIEH JOKYMEHTauuen (TEXHUYECKOE 3aJaHue, WHCTPYKUHUS IS
MIOJIB30BATEJISI, MPOTPaMMa U METOIMKA UCTIBITAHUN ).

PexomenayemMoe coziep:kanue KypCcoBOTO IMPOEKTA:
Brenenne
1. [TocranoBKa 3a1a4n
1.1. OcHOBHBIE TOHSTHS
1.2. Knaccudpukamus ............
1.3. Be16op 1 000CHOBaHUS s3bIKA IPOTPAMMHUPOBAHHUS / CpeJIbl pa3pabOTKH
1.4. Pa3zpaboTka TEXHUYECKOTO 3aJaHUs




1.5. BeiBoas! 1o riase 1

2. [IpoexkTupoBaHue MOJIb30BATEIHCKOTO MPUITOKEHUS

2.1. CtpykTypa nporpammsl

2.2. BeiBobI 110 T1aBE 2

3. Pa3paboTKa 110J1b30BaTENbCKOTO MPUIIOKEHUS

3.1. Onucanue pabOThI MPUITOKESHUS

3.2. TecTupoBaHUE NPUITOKEHUS

3.3. BeiBogs! o riase 3

3aKiro4eHue

Cnucok uCnoib30BaHHON JTUTEPaTyphl

[Tpunoxxenue A. TexHuueckoe 3agaHue
[Tpunoxxenue b. biaok-cxema, onuceiBaroias paboTy IporpaMMsl
ITpunoxenue B. Kox mporpammel

IIpunoxenue I'. UHCTpyKIMS 1TOIB30BaTENSA

JIuct 3amevannii

OO0si3aTebHBIM  YCIIOBHEM  SIBJISIETCS  pa3paboTKa  MPOTPaMMHOTO
oOecrieueHus C MPUMEHEHUEM OJTHON M3 COBPEMEHHBIX MU(PPOBBIX TEXHOJOTHIX C
pa3pabOTKOW COMPOBOKAAIOIICH TOKYMEHTAIUEH.

Ilepen 3amuToil KypcoBOM pabOThl HEOOXOJUMO MPOJAEMOHCTPUPOBATH
paboTy pa3pabOTaHHOTO MPOrPAMMHOIO OOECIEYEHUS WM BHUACOPOIHK,
JIEMOHCTPUPYIOLIUNA CTPYKTYpY U paboTy pa3pabOTaHHOIO MPOrPaMMHOIO
obecrieueHusl.

3amura mpeacTaBiIseT coOO0W MyOIMYHOE BBICTYIUIGHHE C Mpe3eHTaluen
(Bpemsi 5-7 MUHYT) ¥ BOTIPOCHI 110 TEME KypCOBOM PabOTHI.

[Tpubnu3uTENbHBIN IEPEUCHD TEM:
1. Pazpabotka mporpamMmHOro  obecneueHuss  y4yeOHOro  TpeHaxepa IO
MIPOrpaMMHUPOBAHUIO Ha si3blke CH
2. Pa3paboTka  mporpaMMHOro  obOecredeHuss  y4eOHOro  TpeHaxepa IO
MIPOrpaMMHUPOBAHHUIO Ha si3bIke C++

3. Paspaborka mporpammHOro obOecreueHUsi yueOHOro TpeHaxepa IO U3YyYEHHUIO
s3bika SQL

4. Pa3zpaGoTka IIPOrpaMMHOTO OOECTIeYeHHsi Y4eOHOrO TpeHakepa MO OyJIeBBIM

byHKIMSIM

5. Pa3paboTka BUpTyanbHOU 1a00paTOPUU MO INEKTPOTEXHUKE

6. Cosmanme Docker 06pa3oB mis pab6oThl ¢ OOJAYHBIMU DPacIpeaeTeHHBIMA
cHUCTEMaMU

7. Cosnanme Docker o0pa3za Kak CHCTEMBI yIPaBJIEHUS KOHTEHHEPH3UPOBAHHBIMU
HpI/IHO}KeHI/IHMI/I

8. Pa3paboTka UWHTEIEKTyaldbHBIX HH(DOPMAIIMOHHBIX CHCTEM Ha OCHOBE
pacnpeieIeHHbIX TEXHOJIOTHIt

9. Peanmm3amusi CHUCTEM  MacCOBOTO  OOCIYXHBaHHS B  HMHTEIUIEKTYalTbHBIX
MH(OPMALIMOHHBIX CHCTEMaX

10.Pa3paboTka HeiipoHHOI ceTH IS 33124 UAEHTU(DHUKALMU 00BEKTOB

11.Paspa6orka HelipoHHOM ceTH A1 3a1a4 paclo3HaBaHKUs 0OHEKTOB

12. TlpuMeHeHne CHUCTEM HWCKYCCTBEHHOTO HWHTEIUICKTa B 3ajJadax KIIACTepU3aIliH
JTaHHBIX

13. [IpuMeHeHne CUCTEM HMCKYCCTBEHHOT'O WHTEJUIEKTa B 3a7avax HACHTH(UKAIIH
00BEKTOB



14. TlpumeHeHue CUCTEM HMCKYCCTBEHHOTO WHTEIUIEKTa B 33Jayax KiIacCU(pUKAIUH
JAHHBIX

15. IlpuMeHeHne cuCcTeEM NCKYCCTBEHHOI'O MHTEIJIEKTA B IPOrHO3UPOBAHUU

16. IIpumeHeHue cucTeM NCKYyCCTBEHHOI'O MHTEJIEKTA JUIsl aHAJIN3a JAHHBIX

17. Pa3paboTka roiaocoBoro noMoIHuKa

18.Paspaborka skcnepTHOI cucTeMbl (yKa3aTh 00JaCTh IPUMEHEHHS )

19.Paspa6orka uar-60Ta 11 6HOIUOTEKH
20. Pa3paboTka yaT-060Ta JyIsl BRIMYCKHUKOB IITKOJI

21.Pa3paboTka yaT-60Ta /Il HEPBOKYPCHUKOB

9. Konrpoabhas pabdora
Konmponvnas paboma ne npedycmompena.

10. OuneHo4YHbIe CpeACTBA IJsl MPOBeJEHHS TEKYIIero KOHTPOJIA H
NMPOMeKYTOUYHOI aTTecTauuu

OueHuBaHue pe3ydbTaTOB OOy4deHUs MO JUCIHUIUIMHE ©  YpPOBHSA
c(hOpPMHUPOBAHHOCTH KOMIMETECHIIMI (YacTH KOMIIETEHIIMM) OCYIIECTBISIETCS B
paMKax TEKYIIero KOHTPOJS YCIEBAEMOCTH W TPOMEKYTOYHOM arTecTalud B
cooTBeTCcTBUH ¢ DOHAOM OIEHOYHBIX CPECTB.

IIpumepbI BONPOCOB K IK3aMeHY

1.0udposas tpanchopmanus. Ludposas pesomouns. Mupopmanronnoe
OOLIECTBO.

2. lludposuzanus o01eCTBa U MPOU3BOJICTBA.

3.HanpaBnenus HanmoHabHOM mporpamMMmebl «L{udpoBas s3koHOMUKAY.

4. lludpossie mnatrgopmel. Llndpossie 00pazoBarenbHbIe IATHOPMBI.

5. [NonsiTre 06aYHBIX TEXHOJIOTUN U BEIYUCICHUN.

6. Buiibel 001a4HBIX CEPBUCOB.

7. Obnauynpie XpaHwiuiia. Bumubl o0mayHbIX XpaHWMIl (0OIIECTBEHHOE,
4acTHOE, THOPUIHOE).

8. bezonacHoCTh 00TAYHBIX BHIYMCICHUN U XPAHUIIUIII.

9. Ompenenenue mNapayICIbHBIX BBIYUCICHUNH H MYTH JIOCTHIKCHUS
napajuiean3ma.

10. CynepkoMmmblOTepbl H  KJacTepbl KaK BHIBI  HapaJlICITbHBIX
BBIYHCIIUTEILHBIX CHCTEM.

11. Knaccudukarus OauHHA.

12. Tomonorus ceTei nmepeaavn JaHHBIX B IMapalICIbHBIX BIYUCITUTCIBHBIX
cucremax (MOJHBIN rpad, TuHEeNKa, KOJIbI0, 3B€3/1a, PelIeTKa, THIIEPKYO).

13. Omnpenenenue mnapaiienbHOro anroputMma. Ilpumepbl mapaiienbHbIX
JITOPUTMOB.

14. Tlokazarenn >(pPEeKTUBHOCTH TApaLICIHHOTO alropuTMa (YCKOpEHHE,
3 PEKTHBHOCTH, CTOUMOCTB ).

15. [IpoGnembl puMeHeHUsT TUPPOBHIX U HHPOPMAIIMOHHBIX TEXHOJIOTUH B
oOpazoBanuu (1M(pPOBOE HEPABEHCTBO, POCT HArpy3KH, HHU3KUA YPOBEHb
KOMITCTCHIIUM, HEYMEHUE YUUTCH).

16. IMudposas Tpanchopmanus oOpa3oBaHUS W METOJOB OOYy4YEHUS
(cmemanHoe oOOyuyeHHe, aJanTuBHOE OOydeHHe, TUCTAHIIMOHHOE oOpa3oBaHUE,



reiiMudukanus 1 urpodukanys, BUpTyaibHas/I0NOJTHEHHAS PEeaTbHOCTh U Ip.).

17. IlpuMeHeHue pa3IUYHBIX HWHCTPYMEHTOB HU(MPOBBIX TEXHOJOTUN B
oOpazoBaHuud (OMpoChl, YaT-00ThI, JAIIOOPIBI, HWIrPhl, HH(YOPMAIIMOHHO-
CIIPABOYHBIE CUCTEMBI U JIp).

18. ITonsiTHE BUPTYATBLHON U JOTIOJIHEHHOW pealbHOCTEH.

19. Bunpl BUpTyaIbHON peaIbHOCTH.

20. AnmnapatHble U MPOrpaMMHBIE CPEICTBA BUPTYAIbHOUM / TOMOJHEHHOMN
peanpHOCTEH (VR/AR).

11. YyeOHO-MeTOANUYECKOE 00€ecTIeueHrne TUCITUILINHBI
11.1. PekoMeHnayemas aurepatrypa

1. [TumenoB B.M. CoBpemeHHbIE MHPOPMALMOHHBIE TEXHOJOTMHU @ y4yeOHOE
nocobue / I[lumenos B.U., Cy3nanos E.I'., Kpasen T.A.. — Cankrt-IletepOypr :
Cankrt-IleTepOyprckuii  TOCyIapCTBEHHBIH  YHUBEPCUTET  MPOMBIIUICHHBIX
TexHoJioruii u au3anna, 2017. — 88 ¢. — ISBN 978-5-7937-1471-6. — Tekcr :
AJIEKTPOHHBIN // IPR SMART : [caitT]. — URL.:
https://www.iprbookshop.ru/102473.ntml  — Pexum mgoctyma: Jis aBTOPH3UP.
nosab3oBaredeit. - DOI: https://doi.org/10.23682/102473

2.  Eponkumna A.C. CoBpemeHHble UWHGOPMAIIMOHHBIE TEXHOJOTHU IS
aBromaTu3anuu ousHec-npoueccoB / Eponkuna A.C., 300uun FO.A.. — Tiomens :
TromeHckuil WHIyCTpUaANbHBIN yHUBepcuteT, 2018. — 156 ¢. — ISBN 978-5-
9961-1709-3. — Tekct : amektponnbrii / IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/83729.html  — Pexum noctyma: s aBTOPHU3MD.
[Tonp30BaTenen

3. Creipun E.M. I'ocynapctBenHble nndpoBbie matgpopmbl. DopMUpOBAHUE U
pazsutue / Cteipun E.M., JmutpueBa H.E.. — Mocksa : M3gaTensckuii pom
Bricmredt mikonsl 3xoHOMuKH, 2022. — 192 ¢. — ISBN 978-5-7598-2297-4. —
Tekct : oanmektponneii //  IPR SMART : [caiit] —  URL:
https://www.iprbookshop.ru/124799.html— Pexxum moctyma: s aBTOPHU3HD.
II0JIb30BATENIEN

4, 3eikoB  C.B.  IlpoextupoBanme u  pa3paboTka  KOPHOPATUBHBIX
nH(OPMAITMOHHBIX cucTeM : yuebHoe nmocodue / 3pikoB C.B.. — Mocksa : Aii [1u
Ap Menna, 2023. — 394 c. — ISBN 978-5-4497-1829-7. — TekcT : 2IeKTPOHHBIA
// TPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/125021.html —

Pexum J0CTyna: LTSt aBTOPU3UD. M0JIb30BATEJIEH. - DOI:
https://doi.org/10.23682/125021

S. Hpyxunun JI.B. BbICOKONPOW3BOAUTENbHBIE BBIUUCICHUS U OO0JIauyHBbIE
TexHoJioruu : ydyeOHoe nocodbue / Hpyxunun J.B.. — Tomck : M3gaTenbcTBO
Tomckoro rocynapcrBeHHoro ynmBepcurera, 2020. — 93 ¢. — ISBN 978-5-
94621-921-1. — Tekct : anektponnbiii // IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/116813.html. — Pexwum mocTyma: 1is aBTOPH3HP.
II0JIb30BATEIIEH

6. bapckuit A.b. IlapannensHbie MHQOPMAIIMOHHBIE TEXHOJOTHH @ y4eOHOE
nocoobue / bapckuit Ab. — MockBa : HTepHeT-YHUBEpPCUTET

Nudpopmanmonnsix Texnonoruit (MHTYUT), At I1lu Ap Menua, 2020. — 502 c.


https://doi.org/10.23682/125021

— ISBN 978-5-4497-0686-7. — Texkcr : anextponnsiii / IPR SMART : [caitt]. —

URL: https://www.iprbookshop.ru/97573.html — Pexum mocTtyma: s
asTopusup. [lonb3oBareneu

7. buumr  B.A. IlapamienbHble  BBIYMCIEHUS M MHOTOIIOTOYHOE
nporpamMmmupoBanue : ydeOHuk / bwumur B.A.. — MockBa : HWHTepHer-

YuuBepcuter Mudopmanmonnsix Texuonoruvi (MHTYUT), Ait [Iu Ap Menua,
2021. — 310 c. — ISBN 978-5-4497-0936-3. — Texkct : snexkrponHbit // IPR

SMART : [caiir]. — URL: https://www.iprbookshop.ru/102044.html. — Pexum
JIOCTYIIA: JUISI aBTOPU3UP. TTOJIb30BaTEIICH

8. ITerpyxnoBa ['.B. BBenenue B pacnpelelieHHbIE CHUCTEMBI : YydeOHOE
nocobue / IlerpyxnoBa I'.B.. — Boponex : Boponexckuii rocyaapcTBEHHBIN
texanueckuit yausepcutet, ObC ACB, 2021. — 81 c. — ISBN 978-5-7731-0925-
9. — Tekcr : oanektponnbii // IPR  SMART : [caiit]. — URL:

https://www.iprbookshop.ru/111462.html— Pexum moctyma: it aBTOPH3UD.
[Tonp3oBarenen

Q. CoBpeMeHHbIe WH(OPMAITMOHHBIE TEXHOJIOTHH : yuyeOHoe mocobue / A.IL
AnekceeB [u ap.].. — Camapa : TIoBODKCKHIA TOCYIapCTBEHHBI YHHUBEPCHUTET
TejaeKoMMyHuKaiuii U uHpopmatuku, 2016. — 101 ¢. — TekcT : 27IeKTpOHHBIH //

IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/71882.html — Pexum
nocryna: mist apropusup. [lons3oBarenen
10. Knamanos @®.K. BrluncnureabHble CHCTEMBI M CETH, OOJa4YHBIE

TEXHOJIOTUH: Yy4eOHO-MeToanueckoe mnocodue / KnamanoB ®@.K.. — Mocksa :
MUCHU-MI'CY, 9bC ACB, 2020. — 40 c. — ISBN 978-5-7264-2187-2. — Tekcr:
AIEKTPOHHBIN /! IPR SMART : [caitT]. — URL:
https://www.iprbookshop.ru/101788.ntml  — Pexum moctyma: s aBTOpPHU3UP.
IIOJIb30BATEIIEH

11. KpaBuenko E.I'. AnauTuBHBIE TEXHOJOTHH B MAIIMHOCTPOCHUU : y4eOHOE
nocobwue / Kpapuenko E.I'., Bepemaruna A.C., Bepemarun B.}O.. — Mocksa : Al
[lu Ap Memma, 2021. — 139 c. — ISBN 978-5-4497-1012-3. — Tekcr :
AJIEKTPOHHBIN // IPR SMART : [caitT]. — URL.:
https://www.iprbookshop.ru/105704.html— Pexxum moctyma: s  aBTOPH3UD.
nosab3oBareseit. - DOI: https://doi.org/10.23682/105704

12.  T'yces C.A. lludpoBsie IBOWHUKHN B 00JIACTH aBTOMOOMIIBHOTO TPAHCIIOPTA :
yuebHoe mocobue / I'yceB C.A., KyeBepun WN.1O., I'ycea N.A.. — CapartoB :
CapaToBCKMd TOCYHapCTBEHHBIM TEXHUYECKHWA yHuUBepcuTter umeHu HO.A.
["arapuna, ObC ACB, 2023. — 248 c. — ISBN 978-5-7433-3555-8. — Tekcr :
AIEKTPOHHBIN // IPR SMART : [caitT]. — URL:
https://www.iprbookshop.ru/131673.html  — Pexum moctyma: s aBTOPHU3UP.
noss3oBareneit. - DOI: https://doi.org/10.23682/131673

13. Huxonaes E.W. [TapannenbHble BeIuucieHus : yauedHoe nocobue / Hukonaesn
E.W.. — CraBpomnons : CeBepo-KaBkasckuii henepanpabiii yauepcuret, 2016. —
185 c¢. — Teker : onextponnsii // IPR SMART : [caiit] — URL:
https://www.iprbookshop.ru/66086.ntml— Pexxum nmoctyma: st aBTOpU3HP.
MOJIb30BATEIIEN


https://www.iprbookshop.ru/71882.html
https://doi.org/10.23682/131673

11.2. Ilepuoguyeckue U3IaHus

[TporpaMMHBIC TPOIYKTHI W CUCTEMBI: HAYYHO-NIPAKTHUCCKUN KypHan /
yupenutensb KynpusHos B.I1. : rnaBHbIi pegakTop kypHana Casun .M. — 1988 - .
—  Beixomqur 4 paza B rog. — ISSN  0236-235X. — URL:
https://www.iprbookshop.ru/25852.html. — TekcT: 31eKTpOHHBII.

11.3. HopMaTHBHO-NIPaBOBbIe AKTHI U HHbIE MPABOBbIE JOKYMEHThI

I'OCT 34.602-2020 NudopmarimoHHbIe TEXHOJIOTHH. KOMIUIEKC CTaHIapTOB
Ha AaBTOMAaTH3UPOBAHHbIE CHUCTEMBI. TEXHMUYECKOE 3aJaHuE Ha CO3JaHUE
aBTOMAaTU3UPOBAHHOMN CHUCTEMBI.

I'OCT 19.201-78 Texuuueckoe 3amaHue. TpeOOBaHUA K COACPKAHHUIO U
0(OpPMIICHUIO

I'OCT 15.016-2016 Cucrema pa3paOOTKH ¥ MOCTAaHOBKH NPOIYKIWU Ha
OpOU3BOACTBO. TexHuuyeckoe 3amaHue. TpeboBaHMs K COJAEPKAHUIO U
0(OpMIICHHIO.

I'OCT 34.321-96 Uudopmarmonnsie TexHojaoruu. CucremMa CTaHIapTOB IO
0a3aM JaHHBIX. JTAJOHHAS] MOJIEb YIIPABICHUS JaHHBIM

11.4 TlepeyeHb 3JIEKTPOHHO-00Pa30BaTEJIbHBIX PECYPCOB

1. VueOHO-MeTOaMYECKHE MaTepuaibl Mo aucuuiuinHe «CoBpeMEHHBIE
U(PpOBBIE TEXHOJOTUWY» (JIEKTPOHHBIM 00pa30BATENIBHBIM pecypc pa3MelleH B
NOC OTHU (punmai) CITY MMEHU ["arapuna I0.A)
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1720

2. Caitr DTU (pumman) CI'TY umenu Farapuna FO.A. (http://techn.sstu.ru )

11.5 Dy1eKTPOHHO-0MOJIMOTEYHbIE CHCTEMBbI

1. «OBC IPR SMART»,

2. «9BC elibrary»

3. ObC «kKOHCVYJIBTAHT CTYAEHTA»

11.6. Pecypcsl  uHPOPMAUMOHHO-TEIEKOMMYHUKAIIMOHHOH  CeTH
«AHTepHeT»

1. TexHonoruu BUPTYaJTbHOMN U JIOMIOJIHEHHON PEAIbHOCTH B 00pa30BaHUH

https://stepik.org/course/62107/promo?search=2661039561

2. 3D-MonenupoBanue B Blender u aniuTHBHBIE TEXHOJIOTHUH

https://stepik.org/course/121699/promo?search=2661050582

3. 3D-monenupoBanue B Blender u 3D-nieuaTh: BBeacHNE

https://stepik.org/course/52711/promo?search=2661050588

4. JloBepeHHBIN UCKYCCTBEHHBI MHTEIUIEKT

https://stepik.org/course/125906/promo?search=2661054104

5. UckyccTBeHHBIM MHTEIIEKT U MAIlIMHHOE 00y4YeHue
https://stepik.org/course/109876/promo?search=2661054108

6. 'efimu¢ukanms B 06pazoBaHuu
https://stepik.org/course/175451/promo?search=2661060039

7. Urpodukanus. Benenue


http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1720
http://techn.sstu.ru/
https://stepik.org/course/109876/promo?search=2661054108
https://stepik.org/course/175451/promo?search=2661060039

https://stepik.org/course/62846/promo?search=2661060048
8. Docker mig HaunHarOMMx
https://stepik.org/course/74010/promo?search=2661063216
9. Docker mis HaunHAOIIUX + MPAKTUYECKUN OTIBIT
https://stepik.org/course/123300/promo?search=2661063217
10. Breaenue B MaTepHeT Bemei
https://stepik.org/course/71759/promo?search=2661070045
11. Beenenue B napajuieibHbIE aarOPUTMBI:
https://intuit.ru/studies/courses/1022/296/info

12. Teopus u MpakTUKa MapayjIeTbHBIX BEIYUCICHUN
https://intuit.ru/studies/courses/1156/190/info

13. OcHOBBI apayIeTbHBIX BEIUNCICHHUNA
https://intuit.ru/studies/courses/1091/293/info

11.7. IleuaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/IbHbIE pecypchl B hopmax,
aJanTHPOBAHHBIX JUIS CTYJ€HTOB ¢ OrPAaHWYEHHLIMH BO3MOKHOCTSIMH
310POBbS (IJI TPYNI M MOTOKOB ¢ TAKUMHU CTYJ€HTAMM)

1. ApantupoBanHas Bepcusi HOb, nns ucnonb3oBaHus WHBAIUIAMU U
JIUIIAMU C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI

Oobyuarowuecs u3z uucia uneanudos u auy ¢ OB3 obecneuenvl neuamuvivu u
(unu)  INEKMPOHHLIMU — 00pazo8ameNbHbiMU  pecypcamu 8  ¢hopmax,
a0anmupoBanHbIX K 0ZPAHUYEHUAM UX 300DOBbSI.

12. UHdopManMOHHO-CIIPABOYHBIE CHCTEMbl U HNpodeccHOHAIbHbIE
0a3bl JaHHBIX

OOyuaromuMest obecriedueH aoctyn (yIajJeHHBIM JOCTyI), B TOM YHCIE B
cllydae MPUMEHEHUsI JIEKTPOHHOTO 00yUeHUsl, AUCTAHLMOHHBIX 00pa30BaTEIbHbIX
TEXHOJOTMM, K COBPEMEHHbIM NpO(EeCCHOHATbHBIM 0a3zaM JaHHBIX U
MH(GOPMALIMOHHBIM CIPABOYHBIM CUCTEMAM.

12.1 Ilepeyenb HHGPOPMALMOHHO-CIIPABOYHBIX CHCTEM
https://elibrary.ru

12.2 IlepeyeHb npoeccUOHATBHBIX 023 JAHHBIX
He ncnonp3yrores

12.3 TlepeyeHb HMH(OPMAUMOHHBLIX TEXHOJOTHN, HCIOJb3yeMbIX MPH
OCYILIECTBJIEHHUH O00pa30BaTeIbLHOI0 Mpolecca M0 JAUCHUIIMHE, BKJIKYAA
nepevyeHb MPOrpaMMHOIO0 o0ecrieyeHunst

OOGpa3oBaTeNnbHBIM MpOLIECC MO IUCHHUIUIMHE OOecredeH HeoOXOIUMBIM
KOMITJIEKTOM JIMIICH3MOHHOTO M CBOOOJHO PACIPOCTPAHIEMOTO MPOTPAMMHOIO
obOecrieyeHuss, B TOM YHCJAE OTEYCCTBEHHOTO MPOU3BOACTBA  (IOICIKHUT
OOHOBJICHUIO TTPU HEOOXOIUMOCTH ).

1) JIuneH3nOHHOE MPOrPaMMHOE 00ECIICUCHUE


https://intuit.ru/studies/courses/1022/296/info
https://intuit.ru/studies/courses/1156/190/info
https://intuit.ru/studies/courses/1091/293/info
https://elibrary.ru/

Microsoft Windows 7, Microsoft Office 2010.

Microsoft SQL Server Management Studio

Vusial Studio C#

2) CB00OOIHO pacIpoCTpaHIeMOe IPOrPaMMHOE 00ECIICUCHHE
Bbpayzepst Opera, Edge

Kaxnprii  oOydarommiics B TEUYEHHME BCEro IMepuoja  OOydeHHs
oOecrieuynBaeTcs WHIAMBUIYATbHBIM HEOTPAHMYEHHBIM JOCTYIIOM K AJIEKTPOHHO-
OMONMMOTEYHON CcHUCTEME M DIIEKTPOHHOM WH(MOPMAIIMOHHO-00pa30BaTeIbHON

cpene.

13. MaTepuaibHO-TeXHHYECKOEe 0O0ecreYeHne

OOpaszoBaTenbHbId MOpoLecc O0ecneYeH YYeOHbIMU AyAUTOPUSMHU IS
MPOBEJCHUS YUYEOHBIX 3aHATUN JICKIIMOHHOTO THUIA, 3aHSITUH CEMUHAPCKOTO THUIIA,
TPYNNOBBIX Y UHAWBHUAYAJbHBIX KOHCYJbTallMi, TEKYIIEro KOHTPOJIS U
IIPOMEKYTOUYHON AaTTeCTallud, TOMEIMICHUSMHU [JIsi CaMOCTOSATEIbHON padoThI
CTYJEHTOB.

VY4eOHblE ayIUTOPUM OCHAUIEHHBI OOOpPYAOBaHUEM U TEXHUYECKUMH
CpeACTBaMH OOY4YEHHUsI, KOTOPBIE BKJIIOUAIOT B ce€0s y4eOHYIO0 MeOeIb, KOMILIEKT
MYJIBTUMEIUMHOTO 000PYI0BaHUS, B TOM YHCIIE IEPEHOCHOTO (ITPOEKTOP, IKPaH).

[TomenieHust st CaMOCTOSATENBHOM pPabOThl OOYYAIOIIUXCS OCHAIIEHBI
KOMITBIOTEPHOW TEXHUKOU C BO3MOXHOCTBIO MOJAKIIOUECHUs K ceTu «MHTEpHET» 1
o0ecrieueHneM JocTyna B 3JEKTPOHHYIO HH(OPMalMOHHO-00pa30BaTEIbHYIO
cpeny OTHU (bunman) CI'TY umenu ["arapuna FO.A.

Pabouyro nmporpamMmy coCTaBHII é/ 71%17(/ /Koxanosa E.P.
09.06.2023
14. lono/iHeHMs1 1 U3MeHEHUs1 B pado4eii mporpaMmme

Pabouas mporpamMma nepecMoTpeHa Ha 3aceTaHuu Kadeapbl
« » 20 rojaa, mpoTokoa Ne

3aB. kadeapoit / /

BHecennbie n3MeHeHus yTBepxaeHbl Ha 3acenanuun Y MKC/YMKH
« » 20 _ ropxa, mpoTokos Ne
[Ipencenarens YMKC/YMKH /

~




