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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[{enpro ocBOeHUsT yueOHOM AUCHUIUIMHBI «BBeIeHne B MAIlIMHHOE 00y4YeHUe
u DataScience» sBisercs (QopMupoBaHHE Yy OOYYaIOUIUMXCA KOMIIETEHLUUH B
COOTBETCTBUU C TpeOOBaHUAMU CaMOCTOSITENIBHO YTBEPAKIECHHOTO
oOpa3oBaTenpHOro cranjapra Boicuiero oopaszoBanus (CYOC) no HampaBieHUIO
noAroTOBKU OakanaBpuata «HPOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U CHCTEMBI
CBA3U.

3ajavyaMu JUCLUIUIMHBI SBIISIOTCS:

- mnpuobpereHrne OOyYArONMMUCSA 3HAHWK O CHoco0€ TIOCTPOCHUS
MHPOPMAILIMOHHBIX CHUCTEM [UIsl pElIeHUus HePOpMalIM30BaHHBIX 3aJad B
pa3anuHbIX chepax AeATeIbHOCTU YEJIOBEKa,;

- YMEHHUH HCNOJNb30BaTh COBPEMEHHBIE IPOrPaMMHBIE CpPEICTBA IS
MOJICTTUPOBAHUS 3HAHUH, TPUHATHS PEIICHUI U HAaBBIKOB pa3pabOTKU SKCIEPTHBIX
CUCTEM.

2. Ilnanupyembie pe3ynbTaTbl 00yUEHHS N0 JUCUUILUIMHE (MOIYJIIO).

[lepeuenp  (GopMUpYyEMBIX pPE3yJbTAaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHLIUI) B pe3yIbTaTe 00yUYeHHUs 10 AUCHMILTUHE (MOIYIIO):

OIIK-3 - CnocobGeH mpUMEHSTh METOAbI IOMCKa, XpaHEHMs, 00paboTKH,
aHajM3a W MpeacTaBieHus B TpeOyeMoMm ¢opmare mHOpMAIUU U3 Pa3THMUHBIX
UCTOYHUKOB M 0a3 JaHHBIX, COONIOAass MpPU ITOM OCHOBHBIE TpPeOOBAHUS
UHGOPMAITMOHHON O€30MaCHOCTH.

OOGy4eHue 1o JUCUUILUIMHE (MOAYJII0) MPEANOaraeT, YTo Mo €ro pe3yJibTaTam
oOyyatoruiicst Oyier:

3HaTh:

- KiIaccuUKAIMI0  HWHTEIUICKTYaJbHBIX  HMH(POPMAIMOHHBIX  CHCTEM.
DKcrepTHbIe cucTeMbl. CUCTEMBI C MHTEUICKTYaIbHBIM HHTEpdeiicoMm;

- HA3HAYCHHE M 00J1aCTh MPUMEHEHUS €CTECTBEHHO-SI3bIKOBBIX CUCTEM.

YMmeTh:

- OCYNIECTBJISITh COOp W aHAJIM3 MCXOJHBIX JTAHHBIX I (HOPMYITUPOBAHUS
3a/1a4 pa3pabOTKH, pacyeTa U MMPOCKTUPOBAHUS CUCTEM U CPEJICTB aBTOMATH3AIIHH,
Y yIIPaBJICHUS,

- HCTIOJIb30BaTh HaBBIKU Pa0OTHI CO CTPYKTYPOM IKCIIEPTHBIX CUCTEM;

- CO3/1aBaTh U UCITOJIb30BaTh UHTEIICKTYaIbHbIC XPAHWINIIIA.

Baaners:



- HaBbIKaMM AOOKYMCHTHPOBAHUSA W MOACIIHUPOBAHUSA 6H3HCC-HpOH€CCOB 141
TCXHOJIOTHUYCCKUX IMPOICCCOB 00BEKTa ABTOMATHU3alluH,
- IOAXO0JaMH K ITOCTPOCHHUIO MHTCIVICKTYAJIbHBIX I/IH(l)OpMaI_II/IOHHBIX CHCTCM.

3. O6beM AUCIUTLINHBI (MOTYJIs).
3.1. O0mas TpyA0€MKOCTb JUCHUILIUHBI (MOYJIS).

OO6mast TpyIOEeMKOCTh AUCHUIUIMHBI (MOIyJis) coctaBisieT S5 3.e. (180
aKaJeMUYECKUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAyJsi) B (opMe KOHTAaKTHOW paboThl
oOyyarommxcsi C  MeJarorM4ecKuMu  paboTHUKaMU ©  (WIM)  JIMIaMH,
MIPUBJICKAEMBIMHU K peanu3alii 00pa30BaTeIIbHON MMPOTpaMMbl Ha HHBIX YCIIOBHUSX,
P MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Tum ydeOHBIX 3aHIATHI
Bcero | Cemectp Ne§

KonrtaktHas paboTa mpu npoBeneHIH YUeOHBIX 3aHATHH (BCETO): 80 80
B ToMm uncne:

3aHATHUS JEKIIMOHHOTO THUIIa 16 16
3aHATUSA CEMUHAPCKOTO TUMA 64 64

3.3. O6peM mucHUIUIMHBL (MOAYJs) B (hOopMe CamMOCTOSITENHFHOM pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOMIUXCS C
MeJaroru4eckuMu paboOTHUKAMU U (MJIH) JTMLAMU, IPUBJIEKAEMBIMU K pean3aliu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBUSIX, TIPU NPOBEIACHUU
IPOMEKYTOUHOM aTTectanuu cocrapiser 100 akagemuyeckux yaca (0B).

3.4. ITpu oOy4eHunu o0 UHAUBUAYATFHOMY Y4eOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0y4eHUHU, 00bEeM NUCIUILUIUHBI (MOIYJs1) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHON padOThl 00yUaroIuXCs, a TaKke B (hopme
KOHTaKTHOM pabOThl 00YUYaIOIIUXCSl C MEJAarornyecCKuMu pabOTHUKaMU U (UJIH)
JUIAMU, TIPUBIIEKAEMBIMH K peaiM3aIiii 00pa30oBaTEILHOM MPOrpaMMbl Ha UHBIX
YCJOBHSIX, TPU MPOBEAECHUN IPOMEKYTOUYHON aTTECTALIMH.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

/1
1 |BBenenue. Knaccudukanus HHTEIEKTYaTIbHBIX HHPOPMALIMOHHBIX CUCTEM.
PaccmarpuBaembie BOIIPOCHL:
- [ETIH NIPENOAaBaHUS UCIUIUINHEL, TCPMUHOJIOTHS;
- OAXO/IBI K MOCTPOCHHIO HHTEIUIEKTYAIbHBIX HHPOPMALHOHHBIX CHCTEM.
2 XapaKTepI/ICTI/IKa OCHOBHBIX HaHpaBHeHHﬁ, 10 KOTOPBLIM IMPOBOAATCA UCCIICAOBAHUAA.
PaccmarprBaeMbIe BOIIPOCHL:
- XapaKTEepUCTHKA OCHOBHBIX HAIPABJICHHH, II0 KOTOPBIM IIPOBOISATCS UCCIICAOBAHMS;
- 0COOCHHOCTH ¥ IIPU3HAKH HHTEJUICKTYaJIbHOCTH.
3 |DKcnepTHBIE CHCTEMBI
PaccmarpuBaembie BOIIPOCHL:
- UCTOPUS Pa3BUTHUS, OCOOCHHOCTHU YKCIIEPTHBIX CUCTEM, LIEIU UX CO3JaHUS;
- cTpykTrypa JC, Kilaccu(uKaiys, Ha3HaueHHE OCHOBHBIX 0JI0KOB. Drarnbl co3nanus OC.
4 |Camoobyyaromuecs cucteMbl. CHCTEMBI C HHTEIUIEKTYaIbHBIM HHTEpdeiicom
PaccmarpuBaeMbIe BOIIPOCHL:
- HHIYKTUBHBIC CHCTEMBI;
- CHCTEMBbI Ha NIpeLe/ICHTAaX;
- HHTEIUICKTYaJIbHbIC XPaHWITUIIA;
- Ha3HaYCHHUE M 00JIaCTh IPHMECHEHNUS €CTECTBECHHO-A3BIKOBBIX CHCTEM; - CUCTEMBI O0IIeHHUS ¢ 6a3aMu
JIAHHBIX.
5 |Kpocc-Banmmanus
PaccmaTtpuBaeMble BOIIPOCHI:
- KpocC-BalUIalusl.
6 |OOpaboTka KaTeropuanbHbIX JaHHBIX
PaccmarpuBaeMbIe BOIIPOCHL:
- IPIMEHEHNE METOI0B KOTUPOBaHUA (HarpuMep, one-hot encoding) it paGoOTHI C KaTETOpHATEHBIMA
HePEMEHHBIMHU.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
[IpakTrueckue 3aHATHS
Ne
/m Tematuka MPAKTUYCCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC
1 |IIpenBapurenbHas 00paboTKa MacCCUBOB JIAHHBIX
PaccmarpuBaembie BOIPOCHL:
- MaccuBHI JaHHBIX. [IpenBapuTensHas 00paboTka MacCHUBOB AaHHBIX. MIHOMBUyanbHOE 3alaHUE
BBIOUpAETCS COTNIACHO METOANYECKUM YKA3aHUSIM K CEMUHAPCKUM 3aHATHSM.
2 |AJTOpUTMBI KJTacCH(DUKAIIMH B aHAITH3E TAHHBIX
PaccmarprBaeMble BOIIPOCHI:
- OMUCAHUE U U3YYCHHE aITOPUTMOB KJIaCCU(HUKALMHU B aHAITM3E TaHHbIX. IHIMBUIYaIbHOE 3a1aHIE
BBIOMpAETCs COTNIACHO METOANYECKUM YKA3aHUSAM K CEMUHAPCKUM 3aHATHSAM.
3 AJ'IFOpI/ITMBI PErpe€CCUOHHOr0 aHaJin3a AaHHbIX
PaccmarpuBaembie BOIPOCHL:
- peTpecCHOHHBIN aHaIH3 JaHHbEIX. [IpuMeneHune. AnroputMsl. IHOUBHTyadpHOE 3a/1aHIE BEIOMpaeTCs
COIJIACHO METONYECKUM YKA3aHHUSIM K CEMUHAPCKUM 3aHITHSIM.
4 |AnropuTMBI KJIACTEPHOTO aHAIHM3a JaHHBIX

PaCCManHBaGMLIC BOIPOCHI:
- KHaCTCpHLIﬁ aHaJIu3 JaHHBIX. HpI/IMGHCHI/IC. AJ'IFOpI/ITMLI. I/IH,HI/IBI/I,Z[yaJIBHOG 3aJaHuc BI)I6I/IpaCTC$I
COTJIACHO METOAUYCCKHUM YKa3aHUAM K CCMHUHApPCKHUM 3aHATUAM.




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

Pa3BegounbIil aHanmu3 JaHHBIX

PaccmarpuBaembie BOIIPOCHL:

- IPpEACTaBJICHUC Ha60p0B JAaHHBIX C MOMONIBIO PA3JIMYHBIX METONOB U 6H6J’II/IOTCK, pacyer 3HAYCHUI B
IMpU3HaKax, aHaJIu3 U BU3yaJIn3alusd JaHHbIX

38,,[[3“13 MHOT'OKJIaCCOBO# KHaCCI/I(l)I/IKaHI/II/I C6aHaHCI/IpOBaHHOFO Ha6opa JaHHBIX
PaccmarprBaeMbIe BOIIPOCHL:

- pa3buBka 0O6paboTaHHOTO HaOOpa JAaHHBIX HAa OOYYAIONIYI0 U TECTOBYIO BEIOOPK;

- o0y4eHue Moieleil Ha OCHOBaHWHN OMOJMOTEK;

- 0TOOpakeHHe TOYHOCTH PabOTHI KaXKI0H MOJIEH Ha TECTOBOM M 00y4aromiei BEIOOpKe.

Knaccudukanus HecOamaHCHpOBaHHOTO HAOOpa JaHHBIX

PaccmarpuBaembie BOIIPOCHL:

- POM3BECTH aHATM3 JAHHBIX U CIENAaTh BBIBOJBI O CTPYKType UX HabOpa;

- IPOM3BECTH CKAJSIPHYIO CTaHJapTH3AIMIO JaHHBIX, pa30UTh 00pabOTaHHBIN MAacCCUB TaHHBIX;
- MPOU3BECTH 00yUEHHE MOIeIcii OMOIHOTEKY;

- 0TOOPa3UTh TOYHOCTH PAOOTHI KAXKIOW MOJIEIH JI0 U MOCIE KPOCC-BaTHIAIINH.

3aiaya BOCCTAHOBJIEHUS PErpecCcun

PaccmarpuBaeMble BOIPOCHI:

- IPOU3BECTH PA3BENOYHBIN aHANN3 C BU3yalU3aliell TaHHbIX;

- IPOM3BECTH 00y4eHHE MO/IeNel IMHEHHOW 1 MOJIMHOMHAIBHOW PErpecuH;
-0TOOPa3UTh TOUHOCTh KaXKJOH MOJEIIH.

33.,[[21‘121 BOCCTAHOBJICHHA PETPECCHU

PaccmaTtpuBaeMble BOIIPOCHI:

- 0TOOpaXkeHHe MOCTPOCHHBIX MOJIENei INHEHHON U TOJMHOMHAIIBHOW PErPeCcCHH, BBIACIUB TECTOBYIO U
00yJaronyro BEIOOPK;

- 0TOOpa3HuTh METPHKH MOJIEIICH JI0 U MOCIIe KPOCC-BalHIaIHN;

- IPOU3BECTH ITOUCK ONTHMAJBHBIX THIIEPIIAPAMETPOB C IIOMOILBIO METOIOB M MOJICNICH ¢ HAWITY YILINMH
HOKa3aTeIsMH.

10

3az[aqa KJIaCTepuasnuunu

PaccmarpuBaembie BOIPOCHL:

- IPOU3BECTH Pa3BEAOYHBIN aHAIHM3 JTAaHHBIX C OTOOOPAKEHHUEM;

- 3aKOAUPOBaATh KaTel"OpI/IaJ'H)HHﬁ JaHHBIX B JUCKPCTHBIC BEJIMYNHBI; - IPOU3BECTHU CKAJSAPHYIO
CTaH/IaPTH3ALHIO JaHHBIX.

11

3amaua KiacTepuasiun

PaCCManI/IBaeMBIe BOIPOCHI:

- IIPOU3BECTHU CHUIKCHUEC Pa3MCPHOCTU Ha60pa JaHHbIX U 06yqu1/Ie MOACIIN 6I/I6J'II/IOTGKI/I o MeTony K-
CpEIIHUX;

- IPOU3BECTH paSBe}IOLIHI:Jﬁ aHaJIW3 JAaHHBIX IO KJIaCTEpaM I OLICHKU KauCCTBa O6y‘IeHI/I5[ MOICIIN.

12

3az[aqa BBIABJICHUS aHOMAJINH

PaccmarpuBaembie BOIPOCHL:

- POU3BECTH Pa3BEIOYHBIN aHAIH3 TAaHHBIX C OTOOPAKEHUEM THCTOTPAMMBI PACIIPEICIICHHS JaAHHBIX;
- OIpeAeTUTh 0COOCHHOCTH HA0Opa JaHHbIX;

-TIPOM3BECTH KJIACTEPU3AIMIO JAHHBIX B 00ydeHune Mojeneit: merton K-cpennux, 1ems
MapkoBa,H30IUPYIOLIHIA JIeC, OJHOKIACCOBEII METOJ] OIIOPHBIX BEKTOPOB.

13

33.2[2[‘1& BBISIBJICHHS aHOMAaJIMI

PaccmarpuBaembie BOIPOCHL:

- IPOM3BECTH Pa3BEIOYHBIN aHAIH3 IT0 HAOOPY NAHHBIX JJIS OIEHKH KadecTBa 00YUEeHUsT MOJEIH,
OTIpeNIeNNUTh IPUYNHBI AHOMAITHH.

- IPOBECTH JOMOJHHUTENbHBIA aHATTN3 JaHHBIX, YTOOBI BBEISIBUTH IPUYHMHBI aHOMAJIUI U MEPHI IS UX
yCTpaHEHHUs.




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

14

3ajaua mpoOrHO3UPOBAHUS BPEMEHHBIX PSAJIOB

PaccmarpuBaembie BOIIPOCHL:

- IPOU3BECTH Pa3BEIOUHBIN aHAIU3 C HOCTPOCHUEM JUarpaMMBbl paclpeeH s JaHHbBIX U JUarpaMMbl
pa3maxa;

- cJienaTh BBIBOBI 00 OCOOCHHOCTAX JTaHHBIX;

-IIPOU3BECTH KJIACTEPH3aLMIO TaHHBIX U 00y4yeHne moaenn XGBoost Regressor.

15

3ajaua mpOrHO3UPOBAHUS BPEMEHHBIX PSAJIOB

PaccmarpuBaeMbIe BOIIPOCHL:

- IPOU3BECTH TECTOBYIO M 00YYAOLIyO BEIOOPKY JaHHBIX IJISI MOZEIIH;

- 0TOOpa3UTh TOYHOCTH MOJICITH Ha TECTOBOM M 00y4aromiei BEIOOpKax;

- cIeJaTh MPOTHO3 Ha OYEePEJHOM epHo/l Ha OCHOBAaHUH aHAJIM3UPYEMBIX JTaHHBIX MOJICIIH;
- IPUHSTH pellieHne 00 YIIydIlIeHHH apaMeTpoB Ha OCHOBAHUH MIPOTHO3a.

4.3. CamocrosiTenbHas padboTa 00ydaroImuXCs.

n/o

Bun camocTosiTennbHOM paboThI

HOIIFOTOBKa K IIPAKTHUYCCKUM 3aHATHUAM

PaboTa ¢ JICKOMOHHBIM MAaTCpUaJIOM, HHTepaTypOﬁ, CaMOCTOATCIIBHOC U3YUCHUC

Brinonsenue KypcoBoro npoexra.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALIMH.

gl b WO N -

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

3aJICPKKHU ITOC3/10B HM3-3a OTKA30B 00BEKTOB )KGJ'IGSHOI[OpO)KHOfI ABTOMATHUKHN U

4.4. ITpumepHbII IEpeUYeHb TEM KYPCOBBIX TPOECKTOB

KypcoBoii npoekt Ha Ttemy: «CHHTE3 MOAENM NPOTHO3UPOBAHMS PHUCKOB

TCIICMCXAaHUKN)). I/ICXOI[HBIG JAaHHBIC BBI6I/IpaIOTC${ B COOTBECTBHHU C BAPHUAHTOM!

Bapuant Nel

Benunuuna: unentudukarop; Tum BeaMUMHBL: KaTeropuaibHas; Jnama3zoH

BO3MOkHBIX 3HaueHui: ID000-ID1000; ITpumeyanue: -.

BO3MOXHBIX 3HaueHui: Kogupyercs uucinamu 1 — 5; [Ipumeuanune: Bo3MoxHbII

Bapuant Ne2

Benuunna: wiacc nuHuM; Tunm BeJIMYMHBL: KaTeropuajibHas; [[nana3on

NPU3HAK TPYIIHPOBKHU.

Jlnana3on Bo3MOXxHbIX 3HaueHui: Komupyercs uumcnamu 1 — 7; Ilpumeudanue:

BapuanT Ne3

Benuuuna: crcnuaiau3anus JIHNHHWH, Tun BeIUYUHBL: KaTCropualibHasd,

Bo03MOXHBIN TPU3HAK TPYIITUPOBKH.

BapuanT Ne4




BenuunHa: KOIM4ECTBO AJIEMEHT; TUI BEIMUYMHBL: KOJWYECTBEHHAS/LIENI0E
yucno; JlnanazoHn Bo3MokHbIX 3HaueHuM: 1..N; [Ipumeuanne: @akTop-npuymnHa.
Bapuant Ne5

Bemnuuna: KommuecTBO map 1MOe3I0B B CYTKM; [HI  BEIWYUHBL:
KonnuectBennas / unenoe uucino; Jluama3oH BO3MOXKHBIX 3HadeHwil: 1...M;
[Ipumeuanne: PakTop-IIpUINHA.

Bapuant Ne6

Bemnunna: CpenHee BpeMst [0 BOCCTAHOBIECHHS; THII  BEJIWYUHBL:
KonuyectBenHast /npoOHOE ¢ OKpyIJIEHHEM J0 JecAThIX; JlnanazoH BO3MOKHBIX
3Hauenwii: 0,1...7Z; I[Ipumeuanue: @akTop-npuunHa.

BapuanTt Ne7

Benmnunna: KonnuecTBo OTCTYIUIEHUI OT HOPM COAEpKaHus; THUIl BETMYHMHBL:
KonuuectBennas / nenoe uwucno; Jluana3oH BO3MOXHBIX 3HayeHuil: 1...R;
IIprumeuanune: @PakTOp-IIPUYMHA, JAHHBIE COAEPKAT IPOIYCKHM U BO3MOXKHBIE
aHOMAaJIUU.

BapuanT Ned

Bemnuuna: KosmuecTBO MNpeAoTKa3HbIX COCTOSHHM; THI BEJIMYUHBIL:
KonuuectBennas / nenoe uucno; Jluama3oH BO3MOXHBIX 3HaueHui: 1...X;
IIpumeuanue: @DaxTop-puuvHA, JAHHBIE COAEP)KAT IPOIYCKHM M BO3MOYKHBIE
AHOMAJIHH.

Bapuant Ne9

Bennunna: Koim4ecTBO OTKa30B, BBI3BIBAIOIIMX 3aJEPKKY B JBUKCHUU
noe310B; Tun BeanuuHbel: KonumdyecTBeHHas / 1ieao¢e uucio; Jluamna3oH BO3MOXKHBIX
3HaueHui: 1...F; Ilpumeuanue: ®akrtop-ciencrtBue (0JlHA W3 COCTABJISIIOIINX
pHUCKa).

BapuanT Nel0O

Bennunna: CymMapHbIe 3a1€p>KKHU MTO€3/10B HA OAUH OTKa3; THUIl BEJIUYUHBI:
KonuyectBennast /npoOHOE ¢ OKpYIJICHHEM JO JeCAThIX; Jlnana3oH BO3MOKHBIX
sHauenuii: 1...P; Ilpumeuanue: dakrop-cinencTBue (BTopasi U3 COCTABISIONIUX
pHUCKa).

5. IlepeueHp wu3HaHUN, KOTOPBIE PEKOMEHIYETCS HCIOJIb30BaTh IIPU
OCBOCHMH JTUCUUILTUHBI (MOIYJIs).
Ne
n/n
1 Maxkkunny, Y. Python u ananu3 ganseix / Y. https://e.lanbook.com/book/131721
MaxkK1HHH ; IEPEeBOJ] C aHIIIUHCKOro A. A.

bubnuorpaduueckoe onucanue Mecro nocryna

CrnuHKkHHA. — 2-0€ U3, HCIIP. U JoIl. — MOCKBa :




JMK TIlpecc, 2020. — 540 c. — ISBN 978-5-97060-
590-5.

2 [1naTonosa, O. B. AnroputMuueckre OCHOBBI https://e.lanbook.com/book/421061
00paboTKu JaHHBIX : yaeOHoe mocooue / O. B.
IInaTtonosa, 0. C. Acamona, A. A. PepkoBa. —
Mocksa : PTY MUPDA, 2024. — 101 ¢. — ISBN
978-5-7339-2174-7.

3 | Bypakos, [I. I1. OcHOBBI XpaHeHH s JaHHBIX : yueOnoe | https://e.lanbook.com/book/264668
nocoowue / [1. I1. bBypakoB. — CaunkTt-IlerepOypr :
[I'YTIC, 2022. — 60 c. — ISBN 978-5-7641-1731-7.

6. IlepeuyeHb COBpEMEHHBIX IPOPECCHOHANBHBIX 0a3 JaHHBIX |
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIOJIB30BATHCS MPH
OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

Nudopmanmonnsiidi  mopranm  HayuHas  snexkTpoHHas — OuOnmoTeka
eLIBRARY.RU (www.elibrary.ru);

Hayuno-texuuueckast oudnuoreka PYT (MUUT) (http/library.miit.ru);

[TouckoBbie cucteMbl «SlHAEKC» JUIT  JOCTyNa K TEMaTUYECKUM
UH(OPMAITMOHHBIM pecypcaM;

DOnexkTpoHHO-OMONIMOTEYHass ~ cucTeMa  u3aarenbcrBa  «JlaHby — —
http://e.lanbook.com/;

DeKTPOHHO-0MOIMoTeuHas cucrema « Y MIL» — http://www.umczdt.ru/;

DJIEKTPOHHO-OUOIMOTEYHAs cucrema «ZNANIUM.COM» —
http://www.znanium.com/

7. llepedueHb  JNHIIEH3UOHHOTO U  CBOOOJHO  PaACHPOCTPAHSIEMOTO
MPOrpaMMHOTO OOecCredeHusi, B TOM YHCII€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOUMOTO JIJIsl OCBOCHUSI TIUCIUTUTUHBI (MOYJIs).

[IporpammHoe oOecrieueHne IS BBITIOJHEHUS TPAKTHYCCKUX 3aTaHHUM
BKJIFOYAET B CeOsl MPOrpaMMHBIE MPOAYKTHI OOIIETO MPUMEHEHHUSI: ONlepaIlMOHHAS
cuctema Windows, Microsoft Office 2003 u Brimre, bpay3sep Internet Explorer 8.0
u Bbime ¢ ycraHoBieHHbIM Adobe Flash Player Bepcuu 10.3 u Bbime, Adobe
Acrobat, a Takxke chnenualIu3UpPOBaHHOE MporpamMmHoe obecnedeHue Python,
Anaconda, Jupiter NoteBook

8. OmnmucaHue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM IS
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUILUIMHE (MOIYJIIO).

YyebHble aymUTOpUM JUIsl TPOBEACHUS YUYEOHBIX 3aHSATHN, OCHAIEHHBIC
KOMITBIOTEPHOM TEXHUKOW M HAaOOpaMH IEMOHCTPAIIMOHHOTO 000pYA0BaHUS.



9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

KypcoBoii mpoeKkT B 5 cemecTpe.
DK3aMeH B 5 ceMecTpe.

10. OueHouHbIE MaTEPHUAIIBI.

OneHoYHbIE MaTepUabl, IPUMEHSIEMbIE MIPU MPOBEACHUH MPOMEKYTOUHOM
aTTecTanuu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

JIOLICHT, IOIEHT, K.H. Kadeapbl
«CucTeMsl yIipaBieHUs TPAHCIIOPTHOM

UHOPACTPYKTYPOiD»

CoracoBaHo:

Hupexrop
PykoBoautens oOpazoBaTebHOM
IPOrpaMMBbl

[Ipencenarens yueOHO-METOIUYECKOMN
KOMUCCHUU

N.A. XKypasinen

J.B. I[TapunoB

A.C. Kucenépa

J1.B. [TapunoB



