MunucrepcTBo npocsemenus Poccuiickont @enepanuu
denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEIKICHUE
BBICIIIET0 00pa3oBaHUs
«Poccutickuit rocy1apCcTBEHHBIN MpodeccuoHaIbHO-TIearornYeCKuil YHUBEPCUTET)
NHCTUTYT UH)XXEHEPHO-TIeIaroru4ecKoro oopa3oBaHus
Kadenpa nnpopMalimoOHHBIX CHCTEM M TEXHOJIOTHIA

PABOYAS ITPOI'PAMMA JUCHUITJIMHBI
51.0.01.04 «IIU®POBBIE TEXHOJIOI'MU U AHAJIN3 JTAHHBIX>»

HampaBnenue nonroroBku  44.04.04  TlpodeccuonanpbHoe  oOydenue (1m0

OTpacsiM)
[Ipodunb nmporpaMmMbl «JDKOHOMHUKA W YIpaBieHue B MNpodhecCHOHATbHOU
oOpa3oBarenpHON oOpranu3anud (1Mo 3JIEKTUBHBIM
MOAYIIIM ™))
ABTOp(BI): KaHJ. TNeld. HayK, JOLEHT, H. A. Cycnosa
3aBenyroumil kadeapoun
KaHA. IeJ. HayK, JOLEHT, H. C. Bnacosa
JIOIEHT
[IpopexTop mo 06pa3zoBaTEIbHOM HOKYMEHT MOATMCAH
ONEKTPOHHOW NMOAMNNCLIO
JEATEeIIbHOCTH JI. K. I'abGpimeBa
Ceptudmkat: 6E35650020AFD7B44998B )B317
Rercromenon < 30092035 80,3000 2085
ExarepunOypr

2023



1. HEJIM 1 3BAJAYU OCBOEHUSA JUCIHHUTIJIMHBI

[leas ocBoenmst mucHUIUIMHB «l[udpoBBIE TEXHOIOTMM W aHAIW3 JTaHHBIX).
c(hOopMHUPOBATH Y CTYJCHTOB CUCTEMHOE MPEICTABICHUE O TEXHOJIOTHSIX MHOTOMEPHOTO
aHajM3a JaHHBIX, MHTEIUIEKTyaIbHOTO aHam3a JaHHbIX (Data Mining), ux mpuMeHEHUN
Y MHCTPYMEHTAX, U3YYUTh OCHOBHBIE METObl MPUKIATHOTO aHATU3a JIAaHHBIX, PA3BUTh
HaBBIKM HMCCJIEJOBaHUs PAa3IUYHBIX IpoiieccoB Ha DBM, nmpakTUuecKoro mpuMEHEHUS
METOJIOB MHOTOMEpHOTro aHanu3a u Data Mining nist peiieHus pa3invHbIX HAYYHBIX U
TEXHUYECKHUX 3a7a4 MPOPECCUOHAIBHON JAESTEIHHOCTH.

3agauu:

®  PacKphITh OCOOEHHOCTH CO3/IaHUS W BHEAPEHUS] LU(PPOBBIX PECYPCOB IS
po¢heCCUOHATIBHON JIEATEIIbHOCTH;

® BBIIBUTH YCJIOBHUS Uil (DYHKIIMOHUPOBAHUS ITU(POBOro 00pa3oBaTEIBLHOTO
MPOCTPAHCTBA B MpOo(ecCuOHATLHOMN AeSTEILHOCTH;

e (QopmupoBaHUE TMPEJACTABICHUN O LEAX, ChIocodax pealn3alud |
MHCTPYMEHTAX MHOTOMEPHOTO aHaJn3a TAHHbBIX;

® u3yueHue chep NpuMEeHEHHs, METOJIOB U cpenicTB Data Mining.

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
IHPOI'PAMMBI

Hucuumnuna «l{udpoBble TeXHONOTMM W aHAIW3 JAHHBIX» OTHOCHUTCS K
00s3aTeNbHON YaCTH YYEOHOTO MJIaHa.

[lepedyenb y4yeOHBIX AMCHMIUIMH, IJIi KOTOPBIX HEOOXOJIUMBI 3HAHMS, YMEHUS U
BIaJeHUS, GOPMUPYEMbIC TAHHON Y4ECOHON TUCITUTIITMHOM:

1. MOHUTOPUHT U CTaTUCTHKA B 0Opa30BaHUMU.

2. Hayuyno-uccnenoBartenbckasi pabora.

3. [IpoexTupoBaHre HAYIHO-TIEJATOTHIECKOTO UCCIIEIOBAHMUS.

3. PE3YJBTATBI OCBOEHUSA IUCHUTIJIMHBI

JucuuninuHa HanpasjieHa Ha (POPMUPOBAHUE CIIEIYIOMINX KOMIIETSHIIUMI:

e VYK-4 CnocoOeH npUMEeHATh COBPEMEHHbIE KOMMYHUKATUBHBIE TEXHOJIOTHH, B
TOM  4YHCJIie Ha  UWHOCTpaHHOM(BIX)  s3bIke(ax), I aKaJeMUYecKoro U
po¢eCCUOHATILHOTO B3aUMO/ICHCTBUSI;

e OIIK-5. Cnocoben pa3pabaThiBaTh MPOrpaMMbl MOHUTOPUHIA PE3yJIbTaTOB
oOpa3oBaHusi oOydarommxcs, pa3pabaTbiBaTh U  PEAIM30BHIBATH  MPOTPAMMBbI
MIPEOAOIEHUS TPYTHOCTENW B O0YUECHHUHU.



B pe3ynbTaTe 0CBOCHHS TUCUMILUIMHBI (MOYJIs) 00YYaOIIUKCS TOJKEH:

3HaTh!

31. OcHOBHBIE METOJbI TPEJCTABICHUS W AITOPUTMbl OOpPAOOTKU JTaHHBIX,
UCIOJIb3yeMbl€ B IU(PPOBBIX TEXHOJOTUSIX NP PELICHUU MPO(PEeCCHOHANBHBIX 3a/1ay;

32. Ilpuniunsl paboThl, UHOOPMAITMOHHOTO 00CTYKUBaHUS U 00PaOOTKU JaHHBIX
U(POBBIX YCTPOICTB B 00JIACTH TPOU3BOICTBEHHOU JEATEILHOCTH;

33. OcHOBHBIE METOJBI, CHOCOOBI W CPEIACTBAa TIOJYUYCHHs, XPaHECHHS U
nepepaboTku nHGOpMaIMY, MPUMEHsIEMbIE MIPH PEIIeHUH MPO(HEeCCHOHATBHBIX 3a/1a4;

34. OcHOBHbIE MPOOJIEMBI, BO3HHMKAIOIIWE MpPU AHAINW3E€ JAHHBIX, U MYTH HX
pEIICHNUS;

35. Otauuns Data Mining OT KJTaCCHYECKUX CTATUCTUYECKUX METOJ0B aHAN3a U
OLAP-cucrem.

YMmerTs:

V1. Hcnonb3oBaTh NpOrpaMMHBIE U allapaTHbIE CPEJCTBA IMEPCOHAIBHOIO
KOMITBIOTEPA JUIsl aHAJIM3a JIaHHBIX;

V2. OpueHTUpPOBATHCS B COBPEMEHHOM CUCTEME UCTOYHUKOB HH(OpMAIINK;

V3. KsamudumupoBarb 3amaun Data  Mining, OpUMEHSATH  METOBI
WHTEJUICKTYaJIbHOTO aHAIN3a JaHHbBIX;

V4. Hcnons3oBaTh COBpPEMEHHbIE HMH(POPMAIMOHHBIE TEXHOJOTHH B CBOEH
poheCCUOHATIBHOU JIEITEIIbHOCTH.

Bnaners.:

B1. IIpumeHeHus: COBpEMEHHON TEPMHUHOJIOTMU B 00JIACTU CHUCTEM MOAJEPKKU
MPUHATHUS PELIEHUI U METOJIOJIOTHH PEIIEHU 3a7a4 B 00JaCTH MHOTOMEPHOT0 aHaIK3a
JAHHBIX;

B2. ITpumeHeHus1 COBpEMEHHBIX IPOIPAMMHBIX TAKETOB MHOIOMEPHOT'O aHAJIU3a.

4. CTPYKTYPA U COAEP KAHME JUCIUITJIMHBI

4.1 O6vem oucuyuniunsl u 6UOBI KOHMAKMHOU U CAMOCMOAMENbHOU PAdOombl

OOmas Tpy10éMKOCTh JUCIUILIMHBI cocTaBisger 3 3adu. ex. (108 gac.), cemectp
u3ydeHus — 1, pacnpezenenue rno BujgaM padoT npeacrapieHo B Tadm. Ne 1.

Tabnuma 1. Pacnpenenenue Tpya0€MKOCTH TUCIUILTAHEI 1O BUJIaM paboT

Bun pabotel dopma 00ydyeHus
oYHas
CemecTp n3yyeHus
1 cem.
Koi-Bo yacoB
O6miass TpyJIOEMKOCTh JUCHMIUIMHBI IO 108
y4ueOHOMY IJIaHy




KonTaktHas pabota, B TOM Uucie: 32
Jlexmun 16
JlaGopatopHbie pabOTHI 16
CamocrosiTenpHast paboTa CTyJeHTa 76
[TpomexyTodHast aTTeCTAIMs, B TOM YUCIIE:

3auer 1 cem.

*Pacnpeoenenue mpyooemKocmu no 6u0am KOHMAKmHou pabomot 0Jist 3a04HOU hopmbl
00yueHuss (npu HAIUYUU) KOPPEKMUPYEMCs 8 COOMBEMCmeUU ¢ Y4eOHbIM NIAHOM 3A0YHOL

Gopmwvl 00yyenus.

4.2 Cooepocanue u memamuueckoe niaAGHUPOBAHUE OUCUUNTUHDL

Tabmuna 2. Tematudeckui mIaH JUCIAILINHBI

Bun koHTaKTHOM
paboTHI, yac.

HaumenoBanue pa3nenoB u tem Cen. Bcero, § - =] 3 CpPC
JTUCIUTIINHBI (MOTYJIs) qac. 3 2 Bl g é
5 EETE

1. TenneHunu, MeHsIOIIME 00pa30BaHUE. 1 16 4 - 2 10
DneMeHThI MOJIeIHN 00pa30BaHuUs
OyyIIero
2. N3menenue poau 00pa3oBaTeIbHBIX 1 12 2 - - 10
OpraHu3alnil
3. Teopus cuUCTeM U CUCTEMHBIN aHAJIN3 1 16 2 - 2 12
4. Beenenre B MOJCIMPOBAHUE CUCTEM 1 18 2 - 4 12
5. COop cTaTUCTUYECKUX JaHHBIX Ha 1 22 2 - 4 16
OCHOBE PabOTHl Web-TTPOeKTOB
6. Teopust urp Ji1st aHAJIM3a BO3MOXKHOTO 1 16 2 - 4 10
pa3BUTHUS COOBITUI
7. Anthropo-data, kak pa3BuBaroIeecs 1 8 2 - - 6
HaIpaBJICHUE

*Pacnpedenenue uacoe no pazdeiram (memam) OUCYUNIUHBL Ol 3A0YHOU GopMbl
00YyYeHUs OCYUeCMBIAENCsl HAYYHO-Ne0d202UdeCKUM PAOOMHUKOM, 8e0VUUM OUCYUNTUHY .

4.3 Cooepoicanue pazoenos (mem) OucyuniIun

Pa3znen 1. TenpeHunu, MeHsOIKMEe 00pPa30oBaHue. JJIeMEHThI MO/IeIH
oOpa3zoBaHus Oyayiero

Poct cioxHOoCTH. ABTOMaTH3aLMS.
HepaBeHCTBa. Jlemorpadus. CeTeneHTpuIecKoe 00IIECTBO.

[HudpoBuzamus. Dxoyoruzanus.

Poct




OOpazoBanue Oynymiero: nmepexoj K 00pa3oBaTelbHBIM  HKOCHUCTEMAaM.
Omnpenenenue HKOCHUCTEM. ['mob6anbHbIe oOpa3oBaTesbHbIC 1aTQOPMBI.
[lepconann3upoBaHHbIE TEXHOJIOTHYECKHE 00pa3oBartelbHble peiieHns. KomiekTuBHoe
oOpasoBanue B coobmiectBax. OOyueHre B ropojickoi cpene. MHTerpatopsl HOBOTO
oOpazoBanusi.  Ilytm  tpanchopmamuu  oGpazoBanus.  HoBoe — ammepcTso.
NudopmanmonHas apXurekTypa.

Pasznea 2. U3meneHnue posid 00pa3oBaTebHbIX OPraHu3anuil

[Tyt mepexoma B HOBYIO MOJENbh OOpa3oBaHus. TpeOOBaHUS K OpraHU3allud
yuebHoro nporecca. [lepectpoiika pu3nueckoro mpocTpaHCTBa.

Paznen 3. Teopusi cucTteM U CHCTEMHBI aHAJIU3

OCHOBHBIE TOHATHUS, OIpPEACNICHUS U KiIacCU(UKAIMU TEOPUH CHUCTEM U
CUCTEMHOT'0 aHaJIM3a C YYETOM COBPEMEHHBIX TEXHOJIOTMI MAalIMHHOTO 0Oy4eHHs U big
data. OchHoBbl s3bIkOB python M R, MX HUCHOJIB30BaHME B KayecTBE OCHOBHOI'O
MHCTPYMEHTA MalIMHHOrO 00ydeHus. OO0yuenue ¢ yuureneM. OOydueHue 6e3 yuuTens.
KoMmnreiorepHoe 3peHue (pemieHue MpoCThIX 3aJad KOMIIBIOTEPHOTO 3pEHHUS C
IPUBJICYEHUEM FOTOBBIX HEMPOHHBIX CETEH).

Paznen 4. BBegenne B Moie TMPOBaHNE CUCTEM

CO3I[3HI/IC N HCIIOJIB30BaHUA AHMHAMHUYCCKHX CHUCTCM C O6paTHOﬁ CBiA3b N HX
3JIEMEHTBI. AHAIWU3 U CHHTE3 JUMHAMHYCCKHNX CHUCTCM. YCTONUMBOCTh MHOTOCBSI3HBIX
OTKPBITBIX U 3aMKHYTBIX JTUHAMHUYCCKUX I/IH(l)OpMaI_[I/IOHHBIX CHCTCM, pa3quH017I CTCIICHU
JACTaJIn3alliuu.

Pazgea S. COop cTaTHCTHYECKMX JAHHBIX HA OCHOBE padoThI web-npoexkToB

AHaJIUTUKA TaHHBIX Web-IPOEKTOB U BHIOOP ONTUMAJILHBIX MyTEH CBSI3AHHBIX C
JOCTHKEHUSMHU  3a7ad  pa3BUTHS Web-TIpOeKTOB. METpPUKH JaHHBIX, CIIOCOOBI
WCMOJIb30BaHUs, BIWSAHUA METPUK Ha KoA. OlleHKa pa3BUTHUS TMPOEKTAa HA OCHOBE
MHOT'OMEPHOM aHAJIMTUKH TAHHBIX 0 PA3JIMYHBIM CPE3aM.

Paznen 6. Teopusi urp a1t aHaIM3a BO3MOKHOTO Pa3BUTHS COOBITHIA

Hcnonp30BaHne TEOPUU UTP U TEOPUHU BEPOSATHOCTEN JUIs aHAJIU3a BO3MOXKHOTO
pa3BUTHS COOBITUH B (PU3NYECKUX W MaTeMaTUYecKux Mojaensx. Mcmonp3oBaHue
UTPOBOM TEOPUH JIJIsl OLICHKH JUHAMUKH COLIMATIBHBIX U SKOHOMHUYECKHUX COOBITHI. CBS3b
MeX1y TeopHei urpsl u big data.

Paznen 7. Anthropo-data, kak pa3BuBaleecss HalpaBJieHHe

Hayku 0 maHHBIX, pacIpOCTpaHsSETCS B MAPKETUHTE, MOJUTUKE, MOBEAECHYECKON
SKOHOMUKE, LU(PpoBON aHTpornonorud. LludppoBoii aHTpoOmoJOr OTIMYAETCA OT
DatapScientist’a BHUMaHueM K TyMaHuTapHbiM data-atpubyram. Ilporpammsl
NOAJIEP)KKK (POPMHUPOBAHUSL AJIPECHBIX MPOTPaMM pa3BUTUS O0Opa30BaHHsA Ha OCHOBE
KOMIUIEKCHOIO aHaJM3a WX COCTOsAHMs. IIpuMHIMNBI CO34aHUS WMHBECTULIMOHHBIX



nporpaMmm IHOAACPKKKU  aAPCCHBIX YCJIIOBCUHCCKUX TPYIII, KIACTCPOB PaA3BUTUA
YCJIOBCUYCCKOI'O ITIOTCHIXAJIA.

5. OBPA3ZOBATEJIBHBIE TEXHOJIOI'TU

Jns u3ydeHus JUCUUIUIMHBI HCIOJB3YIOTCS pa3jiudHble 00pa3oBaTeIbHBIC
TE€XHOJIOTHH:

1. TpaguuuonHsie oOpa3zoBaTEIbHBIE TEXHOJIOTHUHU, KOTOPbIE OPUEHTUPYIOTCS Ha
OpraHu3alnio 00pa30BaTEIHLHOTO MPOIECCca, MPEINoIaralollyo MpsIMy0 TPAHCIISIIHIO
3HaHWI OT MpenoaBaress K CTyACHTY (MPEUMYIIECTBEHHO HA OCHOBE OOBSICHUTENIBHO-
WUTIOCTPATUBHBIX METOJIOB 00yUueHHUs). YueOHas AesITeNbHOCTb CTY/IEHTa HOCUT B TAKUX
YCIIOBHAX, KaK IPAaBWIIO, PENIPOAYKTHUBHBIN XapakTep.

2. VHdopmalioOHHO-KOMMYHHUKAIIMOHHbIE 00pa30BaTeNIbHbIE TEXHOJOTUH, IpU
KOTOPBIX OpraHu3anusi 00pa30BaTENBbHOIO IMPOIIECCa, OCHOBBIBAETCS HA MPUMEHEHUU
CHEUUAIN3UPOBAHHBIX MPOrPAMMHBIX CpEJ M TEXHUYECKUX CPEACTB paboOThl C
uHopmarmeit.  VMcnosb3yrorcst  JUisi  MOJJEPKKA — CaMOCTOSITEIbHONM — pabOThI
oOy4Jaronmxcst ¢ MCHOJb30BaHUEM 3JIEKTPOHHOW HH(MOPMAIMOHHO-00pa30BaTeIbHON
cpenbl (QMOC), TeneKOMMYHUKALIMOHHBIX TEXHOJIOT UM, IE1arOrnYeCKUX NpOrpaMMHBIX
CPEIICTB U Jp.

3. Jlnsg opraHuzanuu mporecca OOyYeHHMs] U CaMOCTOSTENbHOW paboThI
UCHOJIB3YIOTCSI MTHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTelIbHbIE TEXHOJIOTHUH,
IPEICTABICHHBIE B BHJIE IIE€IarOTMYECKUX IPOTrPAMMHBIX CPENCTB M JIJIEKTPOHHOU
uHpopmarmonHo-obpazoparensuoit  cpeasl  (QMOC). Texnomoruu  pacHIMpSIOT
BO3MOXKHOCTH 00pa3oBaTeNIbHON cpenbl, Kak pa3HOOOpasHbIMU MIPOrpaMMHBIMU
CpEICTBaMH, TaK M METOJAaMM Pa3BUTHUs KpeaTHMBHOCTH oOydaeMbiXx. K umcnmy takux
OPOrPAMMHBIX  CPEICTB OTHOCATCA MOJCIHPYIOIIME POrpaMMbl, ITOMCKOBBIE,
UHTEIJIEKTYyaJbHble 00yYarolie, SKCIepTHbIE CUCTEMbI, IPOrpaMMBbl JJIsi POBEIECHUS
JIEJIOBBIX HUTD.

4. Tlpm peannzanuu 0O0pa3oBaTEIbHOM MpOrpaMMbl C  MPUMEHEHUEM
JUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUN U AIEKTPOHHOTO O0OYUYECHHUS:

- COCTaB BHJOB KOHTaKTHOM pabOThl MO JUCHUIUIMHE (MOAYIIO), MpHU
HEO0OXOJAMMOCTH, MOXKET ObITh OTKOPPEKTHUPOBAH B HANPABJICHUM CHIDKEHHUS JOJU
3aHATUI JIEKIMOHHOTO THIIA M COOTBETCTBYIOIIETO YBEIMYEHMS JOJIA KOHCYJIbTallUn
(TpYIIOBBIX WJIM UHAUBHUIYAJIbHBIX) WK UHBIX BUAOB KOHTAKTHOU paboThI;

- uH(OPMAIMOHHOW OCHOBOW TMPOBEJACHUS Y4YEOHBIX 3aHATHUH, a TakKkKe
OpraHM3alli CaMOCTOSTEIbHON paboThl 00YyYarOIIMXCS MO AMCLUUIUIMHE (MOJIYJIIO)
ABJISIFOTCSL MPEJCTABICHHBIE B 3JIEKTPOHHOM BHJE METOJWYECKHE, OLIEHOUYHbIE U MHbBIC
MaTepUaibl, pa3MeIIEHHbIE B AJIEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTEIbHON Cpefe
(BUOC) yauBepcutTeTa, B DJIIEKTPOHHBIX OMOJMOTEUHBIX CHUCTEMAX W OTKPBITHIX
HNuTepHer-pecypceax;

- B3aUMOJICUCTBHME  OOyYaroImMXCsl UM  MEJaroru4eckux  pabOTHUKOB
ocyuiecTBisiercss ¢ npuMmenenneM OMOC yHuBepcuteTa W Apyrux UHGOPMAILIMOHHO-



KOMMYHUKAITMOHHBIX TEXHOJIOTHH (BHICOKOH(EPEHIICBA3b, OOJAYHBIC TEXHOJOTUU M
CEPBUCHI, P.);

- COOTHOIIICHWE KOHTAaKTHOM M CaMOCTOSATEIbHOHW pPabOTHl MO TUCITUTLIAHE
(MOmyI0) MOKET OBITh M3MEHEHO B CTOPOHY YBEIMYCHHUS IOCICTHEH, B TOM YHCIC
CaMOCTOSITEIIEHOTO M3y4YSHHS TEOPETUUECKOTO MaTepHraa.

6. YYHEBHO-METOANYECKOE U THOOPMALIMOHHOE OBECIIEYEHHUE

6.1 Ocnosnasn rnumepamypa

1. XKypanes A. E. HudoxommyHukanuoHHsle cuctembl. I[IporpamMmmuoe
obecrnieuenue : yueOHuUK 11 By30B / KypasneB A. E., Makmanos A. B., Banuies A.
B. — Cankr-lIlerepoypr : Jlawp, 2020. — 376 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/147335.

2. Kyry3oB O. 1. UnpokoMMyHHKAIIMOHHBIE CUCTEMBI U CETH : yueOHOe TTocodue
/ Kyty3oB O. U., TatapaukoBa T. M., Llexanosckuii B. B. — Caunkr-IletepOypr : Jlans,
2020. — 244 c. — Pexxum moctyma: https://e.lanbook.com/book/136177.

3. CumaenkoB A. H. HuadopmanumonHoe oOecrieueHHE W KOMIIbIOTEPHBIE
TEXHOJIOTHH B HAYYHOU M 00pa30BaTeNbHON AEATEIBHOCTH : yueOHoe nocodue. - OMCK :
OMCKknid TOCYnapCTBEHHBIM MHCTUTYT cepBuca, 2014. - 115 c. - Pexum pocryma:
http://www.iprbookshop.ru/26682.

4. TI'pomoB HO. HO., MNBanoBa O. I'., Ilaxos H. I'., Ognonpko B. T.
Nudopmanmonnsie Web-texnonoruun : yueOHoe mocobue. - Tam6oB : TamOGoBCKuit
roCyJlapCTBEHHBIN TexHuueckuid yHuBepcurer, 2014. - 96 c. - Pexum pocrymna:
http://www.iprbookshop.ru/63851.

5. Kyk FO. A. UudpopManinoHHbIe TEXHOJIOTUH | MYJIbTUMEINA : y4eOHOe mocodure
1utst By30B / Kyxk FO. A. — Canxkr-IlerepOypr : Jlans, 2021. — 208 c. — Pexxum gocryna:
https://e.lanbook.com/book/151663.

6. MndopmarmoHHble TEXHOJIOTUU B 00pa3oBanuu : yueonuk / E. B. bapanosa, M.
. bouapos, C. C. Kymukoga, T. b. [TaBnoa. — Canxkt-IlerepOypr : Jlans, 2022. — 296
c. — ISBN 978-5-8114-2187-9. — Texkct : anekTpoHHBIN // JlaHb : 3IEKTPOHHO-
onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/212435

7. Kyxosckuit O. . UndopmanmoHHble TEXHOJIOTUY U aHAJIU3 TaHHBIX | y4eOHOe
nocobue. - Tomck : ToOMCKUN TOCYAapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHUS U
pamuoasiekrporuku, 2014. - 130 c. - Pexxum mocrymna: http://www.iprbookshop.ru/72106.

8. Beperexuna C. B., Beperexun B. B. Madopmanmonnsie TexHomoruu. [lakets
MporpaMMHOTO obecrnedeHus odiero 6yoka «IT-unctpymenTapuit» : yaeOHoe mocodue.
- Mocksa : Pycaiinc, 2015. - 44 c. - Pexxum nocryma: http://www.iprbookshop.ru/48895.

9. Topu Amanm HckycctBo co3manmsi crieHapueB B Unity : mpakTUueckoe
pykoBoactBo. - CapartoB : IIpodoOpazoBanue, 2017. - 360 c. - Pexum nocryma:
http://www.iprbookshop.ru/64059.

10. Masunkuna, E. M. HMckyccTBO yCHNEIIHOW MPE3EHTAUUH : IMPAKTUYECKOE
nocobue / E. . Ma3sunkuna. — 2-e uzn. — Caparos : Al [lu Op Menua, 2019. — 151
c. — Pexxum moctyma: http://www.iprbookshop.ru/79633.html.
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6.2 /lononnumenvnas numepamypa

1. TykeeB Y. A., KymanoB X. M. IlporpammupoBanue Web-npunoxxenui
UH(OPMAITMOHHBIX CUCTEM : yueOHoe mocobue. - AnmMatsl : Kazaxckuii HallmoHaIbHbBIN
yHuBepcuteT, 2012. - 102 c. - Pexxum noctyna: http://www.iprbookshop.ru/61206.

2. Pomanos, II. C. Cucrembl HMCKYyCCTBEHHOTO HHTEJUIEKTa. MojenupoBaHue
HelipoHHbix cered B cucteme MATLAB. JlaGoparopusiii npaktukyM / I1. C. PomaHoB,
. I1. PomanoBa. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 140 c. — ISBN
978-5-8114-9991-5. — TekcT : anekTpoHHbId // JlaHb : 3MEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/202172

3. Jlaroma O. H. Ceptudukanus nHGOPMAIMOHHBIX CHCTEM : yaeOHOE TTocodue /
Jlaroma O. H. — Cankr-IletepOypr : Jlans, 2020. — 112 ¢. — Pexum pocrtyna:
https://e.lanbook.com/book/139268.

4. Beniman, B. M. [IpoektupoBaHne HHPOPMAIMOHHBIX CUCTEM : Y4eOHOE
nocobue / B. M. Beitiman. — Cankr-IlerepOypr : Jlans, 2022. — 316 ¢. — ISBN 978-
5-8114-3713-9. — TekcT : aneKTpoHHBIN // JIaHb : 2IeKTpOHHO-OUOIMOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/206873

5. CeicoeB 1. B., Kypunta O. B., Ilpockypun JI. K. BBeaenue B Teoputo
UCKYCCTBEHHOTO HWHTEJUIEKTa : YyueOHoe mocobue. - Boponex : Boponexckuit
rOCyJIapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN yHUBEpcUTET, 2014. - 171 c. - Pexxum
nocryma: http://www.iprbookshop.ru/30835.

6. OpemenkoB 1. C. MHcTpymMeHTaNbHbIE CPEACTBA Pa3pabOTKU MPOrPaMMHOTO
obecneuenus. Cucrtema Fossil : yueOHoe mocobue aist By3oB / OpemenkoB U. C. —
Canxkt-IlerepOypr : Jlawp, 2021. — 284 c¢. — Pexum pocryna:
https://e.lanbook.com/book/159492.

6.3 IIpozpammnoe obecneuenue u Hnmepnem-pecypcul

NuTepHeT-pecypcsr:

1. Uadopmanmonnas cucrema PazpaboTka v BHEeI[peHHE MPOrpaMM MOJICPHU3AIIN
cucteM npodeccroHaabHOro oopazoBanus cyobekToB Poccuiickont denepanmu. Pexxum
noctyna: http://prof-education.ru/

2. UT-ycnyru (ppIHOK Poccun). Pexum JNOCTyIa:
http://www.tadviser.ru/index.php/%D0%A1%D1%82%D0%B0%D1%82%D1%8C%D
1%8F:%D0%98%D0%A2-

%D1%83%D1%81%D0%BB%D1%83%D0%B3%D0%B8 (%D1%80%D1%38B%D0
%BD%D0%BE%D0%BA_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8

)

3. Caiit Mask npodeccroHanbHOro oopasoBanus. Pexum mocryma: http://prof-
mayak.ru/

4. Caittr MunucrepctBa 00mero u MNpopecCHOHATBHOTO 00pa30BaHUS
CaepuioBckoit obnmactu. Pexxum moctyna: http://www.minobraz.ru

5. OO6omoyku Js  CO3MAHUS  OKCIEPTHBIX CHCTEM. PexuM  jgoctyrma:
http://bourabai.ru/alg/expert22.htm



http://www.iprbookshop.ru/61206
https://e.lanbook.com/book/202172
https://e.lanbook.com/book/139268
https://e.lanbook.com/book/206873
http://www.iprbookshop.ru/30835
https://e.lanbook.com/book/159492
http://prof-education.ru/
http://www.tadviser.ru/index.php/%D0%A1%D1%82%D0%B0%D1%82%D1%8C%D1%8F:%D0%98%D0%A2-%D1%83%D1%81%D0%BB%D1%83%D0%B3%D0%B8_(%D1%80%D1%8B%D0%BD%D0%BE%D0%BA_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8)
http://www.tadviser.ru/index.php/%D0%A1%D1%82%D0%B0%D1%82%D1%8C%D1%8F:%D0%98%D0%A2-%D1%83%D1%81%D0%BB%D1%83%D0%B3%D0%B8_(%D1%80%D1%8B%D0%BD%D0%BE%D0%BA_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8)
http://www.tadviser.ru/index.php/%D0%A1%D1%82%D0%B0%D1%82%D1%8C%D1%8F:%D0%98%D0%A2-%D1%83%D1%81%D0%BB%D1%83%D0%B3%D0%B8_(%D1%80%D1%8B%D0%BD%D0%BE%D0%BA_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8)
http://www.tadviser.ru/index.php/%D0%A1%D1%82%D0%B0%D1%82%D1%8C%D1%8F:%D0%98%D0%A2-%D1%83%D1%81%D0%BB%D1%83%D0%B3%D0%B8_(%D1%80%D1%8B%D0%BD%D0%BE%D0%BA_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8)
http://www.tadviser.ru/index.php/%D0%A1%D1%82%D0%B0%D1%82%D1%8C%D1%8F:%D0%98%D0%A2-%D1%83%D1%81%D0%BB%D1%83%D0%B3%D0%B8_(%D1%80%D1%8B%D0%BD%D0%BE%D0%BA_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8)
http://prof-mayak.ru/
http://prof-mayak.ru/
http://www.minobraz.ru/
http://bourabai.ru/alg/expert22.htm

[IporpammHoOe oOecrieueHue:

1. Onepamnmonnas cucrema Windows.

2. Oducnas cucrema Office Professional Plus.

3. [IporpamMHoe obecriedeHue ISl yrpaBieHus mpoekTamu Project.
4. NndopmaniioHHoe MoJieTupoBanue 31aHui Revit.

HNudopmaninoHHbIE CUCTEMBI U MIaT(OPMBI:

1. Cucrema aucranimoHHoro ooyuenust «Moodley.

2. Undopmanmonnas cucreMa « Taimmaiiny.

3. [Inardopma ms opraHu3anuy ¥ TpoBeneHus BeObuHapoB «Mirapolis Virtual
Roomy.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHUE JUCHUIIJIMHBI

[Tepedenr  MaTepUANTBHO-TEXHUYECKOTO  OOCCIICUCHHMS]  JUIS  pean3aluu
00pa3oBaTEILHOTO MpoIecca MO JUCIUTUIAHE:

1. KomnproTepHsliil Kiacc.

2. HayuHblli YuTaIbHBIN 3aJl.

3. Menua-3ain.

4. TlomerieHus sl CAMOCTOSITEILHOM paOOTHI.

5. FabLab

Jlabopatopus mnpototunupoBanuss u 3D MomenupoBaHHS, OCHAIllEHHAs
COBPEMEHHBIM TEXHOJIOTHYHBIM 000PYOBAaHUEM.
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