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1. OOmue cBeAeHUS O TUCIUTUTHHE (MOTYIIE).

Henr  mucnmmuabl  «[ludpoBele  TEXHOIOTMW»  OPHEHTHUPOBAHA  Ha
dbopMHUpOBaHUE Yy CTYACHTOB 3HAHUM 00 CKBO3HBIX TEXHOJOTHUAX HUMPOBOI
TpaHcpopMalluu, UX BUJAX, MPUKIATHBIX MPUMEPOB HCIOJIb30BAHUS W PA3BUTHS
HABBIKOB JIOTHYECKOT'O W CHCTEMHOT'O MBIIUICHUS I PEIICHHs ITOCTaBICHHON
WHXCHEPHOM 3a/1a4M.

3amayaMu  JaHHOW JHUCIUIUIMHBI SIBJISIETCS (OPMUPOBAHUE y CTYJEHTA
0a30BBIX 3HAHUUN B 00JACTAX MU(PPOBU3AINKI, UHTEPHETA BEIIEH, HCKYCCTBEHHOTO
WHTEJUICKTa, pa3padOTKH MPOTPaMMHOIO OOECHedYeHHs, a TakXe HaBBIKOB IO
WCIIOJTb30BAHHUIO COBPEMCHHBIX HHCTPYMEHTOB.

2. IInanupyemble pe3yabTaThl 00y4eHUs M0 AUCHUILIMHE (MOIYIIIO).

Ilepeuenb  ¢GopMupyeMBIX pe3yJbTaTOB OCBOEHHUS 00pa30oBaTENIbHOM
pOrpaMMbl (KOMIIETEHLIUI) B pE3yJIbTaTe 00yYEHUs M0 JUCLMILUIMHE (MOIYIIIO):

OIIK-1 - CriocoOeH y4yuThIBaTh COBPEMEHHBIE TEHICHIIMHM PA3BUTHS TEXHUKU
M TEXHOJOrMH B 00JIaCTU TEXHOCPEpPHOM O€30MaCHOCTH, H3MEPUTEIbHOU U
BBIUMCIIUTEIbHON TEXHUKU, NH()OPMAIIMOHHBIX TEXHOJIOIUH NP PEIIEHUH TUIIOBBIX
3aja4y B 00sacTH MpodecCHOHATBHOU JAESTENbHOCTH, CBSI3aHHOM C 3alUTON
OKpYXarouien cpesibl 1 ooecrnedeHueM 0e30MacHOCTH YEI0BEeKa;

OIIK-4 - CpnocobeH mNOHUMATh TPUHIUINBI PabOThl  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOTMH M UCHOJb30BaThb HUX JUId pELICHUs 3aj1ad
npodeccuoHaNbHOM AeATEIHLHOCTH;

IIK-3 - TIloaroroBka 5KOJOIMYECKOW JOKYMEHTAlMM OpraHu3alud B
COOTBETCTBHUHU C YCTAHOBJIEHHBIMU TPEOOBAaHUSAMU B 00JIACTH OXPaHbI OKPYXKAIOIIeH
Cpelbl 1 00ecrieueHre €€ CBOEBPEMEHHOI0 IIEPECMOTPa.

OOyueHre 0O JAWCHUIUIMHE (MOAYJIO) MpeanojaraeT, 4YTo IO €ro
pe3yapTaTaM o0ydJaromuiics Oyner:

3HaTh:

- OCHOBBI CKBO3HBIX TEXHOJOTMH M HUX pOJib B HHU(PPOBON TpaHchHopmarmu
OM3HEC-TIPOLIECCOB;

- HOpMaTUBHYIO 0a3y nudposuzanuu B Poccuiickoit @enepaiiuu;

- TUTIOBBIE METO/IbI YIIpaBJCHUs TpaHchopmalueit OM3Hec-IpoIIeCcCOB.

Ymern:

- mpuMeHsATh Agile mpakTUKU Uil peanu3alid COBPEMEHHBIX IHU(GPOBBIX
IIPOEKTOB;

- OTIPEICIIATh CTEK CKBO3HBIX TEXHOJOTHH ISl pEIICHUST MHKEHEPHBIX 3a/1a4;



- paboTaTh ¢ 00TAYHBIMH IIATPOPMAMH U PECYPCAMH.

Baaperts:

- HaBbIKAMU Ppa3pabOTKU aJTOPUTMOB MPUMEHSIONIMX CKBO3HBIE TE€XHOJIOTUU
JUISL pelIeHus TpodeccroHaIbHbIX 3a/1a4;

- HaBBIKAMHU TPOEKTHUPOBAHUS M pPEATM3alMH MPOrPpaMMHOr0 OOCeCIeUeHUS
MPUMEHSIONIETO TEXHOJOTUM HCKYCCTBEHHOIO HWHTEJUIEKTAa W MNPEAUKTUBHOU
AQHAJIMTUKY JJIs petieHust npodeccuoHanbHbIX 3a/1a4;

- HaBbIKaMM MPOCKTUPOBAHUS U PEATU3ALMH PACTIPEACTCHHBIX TPUIOKEHHUH C
HCITOJIb30BaHUEM O0JIAYHBIX CEPBUCOB.

3. O0beM AUCIUTUTMHBI (MOTYJIS).
3.1. Ob6mas Tpy10eMKOCTh TUCIUIUTAHBI (MOTYJIs).

OO6masi TPyAOEMKOCTh JUCHMIUIMHBL (Momynsi) coctaBiasier 5 3.e. (180
aKaJIeMUYeCcKuX yaca(oB).

3.2. O06bem pgucuuiuiiHbl (Moaynisi) B (OpME KOHTAKTHOH paOOThI
oOyyaroumxcs C MEeJaroruyecKuMM  paboTHMKaMu M (WIK)  JUIaMH,
IPUBJIEKAEMBIMH K peain3alui 00pa30BaTeIbHON MPOrpaMMbl HAa UHBIX YCIIOBHSIX,
IPU MPOBEACHUM YUEOHBIX 3aHATHIA:

KonnuectBo yacos

T €0 3al i
T YAICOHBIX SAHTHH Bcero | Cemectp Neo4

KonrakTHas paboTta mpy npoBeeHUN YIeOHBIX 3aHATHH (BCETo): 80 80
B tom uncne:

3aHATHA JIEKIIMOHHOIO THIIA 32 32
3aHATHS CEMHHAPCKOTO THIIA 48 48

3.3. O6beM aucuUIIMHBL (MOIYJsi) B (OpME CAMOCTOATEIBHOW pPabOTHI
oOyJarommxcs, a Takke B (opMe KOHTAKTHOW pabOThl OOyYaIOIMUXCS C
HearorndyeckuMu paboTHUKAMU U (WJIM) JIMLAMU, [IPUBJICKAEMBbIMU K pealn3alun
o0Opa3zoBaTenbHOM  MpOrpaMMbl Ha  HMHBIX  YCJIOBUAX, TpU  IPOBEIECHUU
MIPOMEKYTOUHOM artectauuu coctaisgeT 100 akageMuyeckux vaca (oB).

3.4. [lpu oOyueHuu 1Mo MHANBUIYAILHOMY y4€OHOMY IJIaHy, B TOM YHKCIIE MPU
YCKOPEHHOM OOYYE€HHH, 00bEM TUCHUIUIUHBI (MOJYJs1) MOXKET OBITh peaiu30BaH
MOJIHOCTBIO B (DOpPME CaMOCTOSITENbHON padOThl 00y4aroIKXCs, a Takxke B (popme
KOHTaKTHOM pabOThl OOYYaIOIIMXCS C MENaroruyeCKUMHU PaOOTHUKAMU U (UITH)
JUIAMU, TPUBJIEKAEMbIMUA K peajn3aliid 00pa3oBaTENbHON MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TIPY MTPOBECHUH MPOMEKYTOTHON aTTeCTaIiH.



4. ConepxaHue JUCHUTUIAHBI (MOTYIIS).

4.1. 3a”HaTHA JIEKIIUOHHOT'O THUIIA.

TemaTnka JEKIMOHHBIX 3aHATHH / KpaTKOE COACp)KaHUE

1 |Muadopmaruzanus u nudpoBU3aIIHSL.
PaccmarpuBaeMble BOITPOCHI:
- OHsITHE MH(POPMATH3ALUK U U(POBU3AIMN, OCHOBBI, UCTOPHS M OTIHYHS.

2 |Ludposusanus u 5KOHOMUKA.
PaccmaTpuBaemble BOIIPOCHI:
- B3aUMOCBA3b HHq)pOBH3aHHH C DKOHOMHKOH.

3 |LudpoBoe mpou3BOICTBO.

PaccmarpuBaembIe BOIIPOCH:

- TPaJHLHOHHBIC CIIOCOOBI IIPOU3BOICTBA;

- CHOCOOBI IPOM3BO/ICTBA B YCIOBHUSX [U(POBH3AIINH;
- uapyctpus 4.0;

- UQpPOBOIi IBOIMHUK;

- ymHbIe (habpHKH.

4  |HopmatuBHas 6a3a uudpoBusanuu B Poccun.

PaccmarpuBaembie BOIIPOCHI:

- HOpMaTHBHAs 0a3a perynupyromas IuQpoByI0 cpeny, KagpoBYIO MOTUTHKY B YCIOBHSIX IU(PPOBU3AIINH,
LII/I(prBLIe TCXHOJIOI'UH, IIPI(l)pOBO@ TOCYyAapCTBCHHOC YIIPABJICHUEC U I/ICKYCCTBGHHI)Iﬁ HWHTCJIJICKT.

5 |OcHOBHBIE TEXHOJOTMH LIU(PPOBU3ALINH.
PaccmarpuBaemble BOIIPOCHI:
- IepeveHb IMIU(PPOBBIX TEXHOJIOTHH, X POJIb U BKJIA]] B SKOHOMHUKY.

6 |MckyccTBEHHBIM MHTENIEKT U MalIMHHOE 00ydeHHeE.
PaCCManHBaCMBIC BOIPOCHI:

- OIIPEACICHUE NCKYCCTBECHHOI'O MHTEIJIEKTA,

- aNITOPUTMBI OOY4YEHHS C yUUTENeM U 0e3 yIuTens;

- HCﬁpOHHBIC CCTH,

- pacrpocTpaHeHHbIe PPEHMBOPKH.

7 HpCI[I/IKTI/IBHaH AaHaJIMTHUKA N aHAJIU3 JaHHBIX.
PaccmarpuBaeMble BOIIPOCHI:

- OCHOBHBIE OTIpEJIETICHHUS] M TIOAXOIbI B AHAIN3E TaHHBIX;
- 9THKA NpeCKa3aHMs;

- onucaTesbHas AaHAITUTUKA,;

- INaTHOCTUYECKas aHAJINTHKA,;

- Ipe/icKa3aTeNbHasl aHAINTHKA;

- IPEANUCHIBAIOIIAs AaHATUTHKA;

- pacrpocTpaHeHHbIE HHCTPYMEHTHI ()PEHMBOPKH.

8 |bnokueiin.

PaccmarpuBaembie BOIIPOCHI:

- OCHOBBI TEXHOJIOTHI paclpeielIeHHbIX PeecTPOB;
- IICIEHTpATH3aIHS ¥ OIOKYCTH;

- CMapT-KOHTPAKTHI;

- KPUITOBAITIOTEI;

- nHpOpPMaIMOHHAs 0€30IaCHOCTh 1 OJIOKUEHH.

9 |TexHonoruu cMemaHHON PeabHOCTH.
PaccmaTpuBaemble BOIIPOCHI:

- OCHOBEI TEXHOJIOTHI CMEIIaHHOK PCAIbHOCTH;




/1

TemaTnka JeKIIUOHHBIX 3aHITHHN / KpaTKOC COACPKAHUC

- TEXHOJIOTHH JIONIOJTHEHHOM peaTbHOCTH;

- TEXHOJIOTHH BUPTYAIbHON PEabHOCTH;

- pacrpocTpaHeHHbIe PPEVMBOPKH U YCTPOICTBA;

- pa3paboTKa MPIIOKESHUI CMETIaHHOH peaTbHOCTH.

10

TexHosoruu 0ONBIIUX JAHHBIX U UHKCHEPUS TaHHBIX.
PaccmaTpuBaeMbie BOTTPOCH:

- OCHOBBI HH)KECHEPUH JAHHBIX;

- pa3BUTHE TEXHOJIOTUN XpaHC€HHUA JaHHBIX;

- OOJTbIIIKE TAHHBIE,

- data-driven moaxompr;

- MaKeTHas U MOTOKOBasi 00pabOTKA JaHHBIX;

- PacmpoCTpaHeHHbIE HHCTPYMEHTHI U (hPEHMBOPKY XpaHEHHsT U 00pabOTKU TaHHBIX;
- Ka4eCTBO JaHHBIX;

- QHAIUTHYECKUE XPAHUIIHIIA JaHHBIX;

- Data-as-service;

- Kappa u Lambda apxurextypsbl.

11

[TpoMbIIIEHHBI HHTEPHET BEIICH.

PaccmaTpuBaeMbie BOIIPOCH:

- ucropus passurus loT;

- apxurekrtypa loT;

- pacIpoCTpaHEHHbIE allllapaTHbIE U IPOrpaMMHbIe pemeHus B obaactu [oT;
- IPOTOKOJIbI KOMMYHUKAIIUH;

- TunoBas apxutekrypa loT cucrewm;

- KEHCHI.

12

[TporHo3b! pa3BUTHS TPAHCIIOPTHON CHCTEMBI B YCJIOBHSIX IIU(POBU3AINH.
PaccmarpuBaemble BOIIPOCHI:

- JIOKJIbHBIE 1 TII00ANIbHBIE BBI30BHI U TPAHCIOPTA B YCIOBUAX HU(POBU3AINY;

- cTpaTerus pa3ButHs Tpancnopra ao 2030 roaa;

- KaJ[poBas MOJMTHKA Ha TPAHCIIOPTE B YCIOBHSIX HU(DPOBH3AIUH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

HpaKTI/I‘ICCKI/IC 3aHATUA

TemaTnka MMPaKTUICCKUX SaHﬂTHﬁ/KpaTKOC COACPIKAHUC

I'mOKue METOI0IOTHH YIIpaBIEHUS 1T (PPOBBIMH ITPOSKTAMH.
B pesynbTaTe BHIOIHEHUS MTPAKTHIECKOI pabOTHI CTYIEHT OBJIajieeT HaBbIKaMU IIPUMEHEHUs Agile mpakTik
UL peallu3allii COBPEMEHHBIX LU(POBBIX IPOEKTOB.

HckyccTBeHHbIN HHTEIEKT. OOyUYeHHE C yUUTETIEM.
B PE3YyIbTATC BLIIIOJIHCHUS HpaKTH‘-IeCKOﬁ pa60TI>I CTYACHT OBJIAACCT HABbBIKAMU pa6OTBI C aJIlropuTMaM
KJ1accH(UKaIMK C UCTIONIb30BaHUEM S3bIKa ITporpaMmMupoBanus Python u 6ubmorekn sklearn.

HckyccTBeHHbI nHTEIIEKT. OOydeHne 6e3 yuuTes.
B pesynbTaTe BHITOJIHEHUS MIPAKTHIECKOI pabOTHI CTYICHT OBJIa/IeeT HaBBIKaMHU Pa0OTHI C aTOPUTMAaMH
KIIACTEPH3ALINH C UCTIONH30BAHUEM S3BIKa IporpammupoBanust Python u 6ubmmorexu sklearn.

[TpenckazarenbHast aHanuTHKa. Anaconda.

B PE3YIbTATC BLIITOJIHCHUS HpaKTPI'-IeCKOﬁ pa60TI)I CTYJACHT OBJIAACCT HABbIKaAMU pa6OTLI C UHCTPYMEHTaMHU,
BXOOAIIMMHU B ITAKET Anaconda H 68,30BI)IMI/I AJITOpUTMAaMU aHajIn3a JaHHBIX C UCIIOJIb30BAHUEM A3bIKa
nporpammupoBanus Python.

Hpe)JCKa:;aTeana;I dHaJIUTHUKA. AJIFOpI/ITMbI daHaJIn3a JaHHBIX.




TemaTuka MMPaKTHUICCKUX 3aHITHH/ KpaTKOC COJACPIKAHUC

B pesynbraTe BBHIONHEHHS TPAKTHYECKOH PaOOTHI CTYJICHT OBJIA/IeeT HaBBIKaMU MCIIOJIb30BAHHS aJITOPUTMOB
aHaJIM3a JAHHBIX C UCIIOBE30BaHHUEM s3bIKa MporpamMMmupoBanust Python u nactpymenra Anaconda.

[TpoMblIUICHHBIH UHTEPHET Betiel. Raspberry Pi.
B pesynbTaTe BHIITOTHEHUS MPAKTHYECKOW Pa0OTHI CTYICHT OBJIA/ICET HABBIKAMH PA0OTHI C IMYIITOPOM
Raspberry Pi.

IIpombinuieHHBIN HHTEpHET Benie. Azure [oT.
B pesynbraTe BBINONHEHHS] TPAKTHYECKOW PaOOThI CTYJICHT OBJIa/IeeT HABBIKAMHU pabOThI C 00JIaYHOM
tatdopmoit Azure IoT.

Blockchain.
B pe3ynbTaTe BHITOTHEHHUS MMPAKTHYECKOW PAa0OTHI CTYICHT OBIIAICET HABBIKAMH PabOTHI C
pacrpeieicHHBIMU CHCTeMaMu Ha ocHoBe TexHosioruu Blockchain.

4.3. CamocrosiTenpHas paboTa 00y4daromuxcsl.

/1

By camocTosiTenbHOM pabOThI

PaboTa ¢ JICKIIMOHHBIM MAaTCpHUAJIOM.

PaGoTa ¢ nuTepatypoii.

Tekymias moAroToBKa K 3aHITHSIM.

ITonroToBka K MpoMeXyTOYHON aTTECTALlUN.

gl b W N -

[ToaroroBka Kk TEKyIEMY KOHTPOJIIO.

4.4. [IpumepHbIil IepeYeHb TeM KYpPCOBBIX pa0boT
Pa3zpabotka npunoxxenust st 00Ja4HONM IaTdopMbl 17151 00pabOTKH JaHHBIX

¢ loT-ycrpoiictBa. O6paboTka JaHHBIX Mpou3BoaAUTCS Ha Tatdopme Azure [oT. B

Ka4CCTBC YCTPOﬁCTBa BBICTYIIACT pCaJin30BaHHas CTYACHTOM IIpOrpaMMHasit

OMYJIIOUA IMIOAKIIOUYCHHAS K O6T>€I(Ty, K ITpUMCPY:

- aBTOMOOMUJIb;

- CaMOKar;

- BEJIOCHUIIC]T;

- JIPOH;

-TPy30BOM TPAHCIOPT;

- 0011IECTBEHHBIN TPAHCTIOPT.

5. llepeyeHp wu3maHUK, KOTOPbIE PEKOMEHAYETCS MCIIOJIb30BaTh IIPU

OCBOCHUU JTUCHUIUIMHBI (MOJTYJIA).

Ne
/o

bubmorpaguueckoe onucanue Mecro noctyna




1 | Ykpaunues, 0. /I. UndopmaTtu3zaius od1iecTsa : https://e.lanbook.com/book/123696
yuebnoe nocodue / 0. JI. YkpaunneB. — CaHKT-
[TerepOypr : Jlans, 2019. — 220 ¢. — ISBN 978-5-
8114-3845-7 YyebHoe nmocobue

2 | JIu, I1. Apxutekrypa unrepuera Bemieii / I1. Jlu ; https://e.lanbook.com/book/112923
nepeBoj ¢ anriuiickoro M. A. Palitman. — Mockga :
JMK TIlpecc, 2019. — 454 c. — ISBN 978-5-97060-
672-8 YuebHOe mocodue

3 | Crapkos, A. H. lludposas skoHOMHKa : yueOHOE https://e.lanbook.com/book/104928
nocodue / A. H. Crapkos, E. B. CropoxkeBa. — MockBa
: ®JIMHTA, 2017. — 82 ¢. — ISBN 978-5-9765-3697-
5 Y4ebHoe nocobue

4 Antth, C. IHTEpHET BelIei: BUIE0, ayIno, https://e.lanbook.com/book/123717

kommyTarus / C. Aartu. — Mocksa : JIMK Ilpecc,
2019. — 120 c. — ISBN 978-5-97060-761-9 Yuebnoe
nocobue

5 Iyokos, H. C. Pemnenne npakTuueckux 3a/1a4d Ha 0a3e https://e.lanbook.com/book/118206
TEXHOJIOTMM UHTEPHETA BelleH : yueOHoe mocodue / 1.
C. Iyoxkos, I1. C. Cramesckuii, 1. H. flxoBuHa. —
HoBocubupck : HI'TY, 2017. — 80 c¢. — ISBN 978-5-
7782-3161-0 YueOHoe mocodue

6 | Maxkapos, C. JI. Arduino Uno u Raspberry Pi 3: ot https://e.lanbook.com/book/116131
CXEMOTEXHUKHU K MHTEPHETY Beliel : pykoBoacTso / C.
JI. MakapoB. — Mocksa : JIMK IIpecc, 2018. — 204 c.
— ISBN 978-5-97060-730-5 YueGHOE mOCOOHE

6. IlepeyeHnr coBpeMeHHbIX TpodecCHOHANBHBIX 0a3 JaHHBIX W
WH(OPMAIIMOHHBIX CIPAaBOYHBIX CHUCTEM, KOTOpPBIE MOTYT WCIOJIb30BaThCS IIPH
OCBOEHUU JTUCHUIUIMHBI (MOJTYJIS).

DNEeKTPOHHO-OMOIMOTEUHAS cucreMa U3/1aTeIbCTBA «JIaub»
(http://e.lanbook.com/).

DnexkTpoHHO-0MbIMoTeuHas cucrema ibooks.ru (http://ibooks.ru/).

Hayuano-texanueckas 6unbmuorexa PYT (MUUT) (http:/library.miit.ru).

Oo6pazoBarenbHas wiatgopma «tOpaiity» (https://urait.ru/).

VYueOHble KYPCBI Microsoft (https://www.microsoft.com/ru-
ru/learning/training.aspx)

7. IlepeueHb  JHUIIEH3MOHHOTO W  CBOOOAHO  PACIPOCTPAHSIEMOTO
IPOrpaMMHOTO0 O0ECTeUEeHHs, B TOM YHCIE OTEYECTBEHHOTO IIPOU3BOJICTBA,
HEO0OXOAMMOTO JJIsl OCBOCHUS TUCIIUTUIMHBI (MOJTYJIA).

Microsoft Internet Explorer (unu npyroit 6paysep).
Omnepanronnas cucremMa Microsoft Windows.



Microsoft Office
Python 3.8
PyCharm Community 2021.3

8. Omnucanne MarepuaIbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM ISt
OCYIIECTBIICHUSI 00pa30BaTEILHOIO MPOIEcca MO AUCIUILTMHE (MOYIIIO).

VYyeOHble aymuTopuu Jisi TMPOBEACHHUS YUE€OHBIX 3aHSATHUH, OCHAIICHHbIE
KOMITBIOTEPHOM TEXHUKOW ¥ HAOOpaMH IEMOHCTPAIIMOHHOTO 000PYy/I0BaHUS.

Jns TpakTUYeCKUMX 3aHSITUW — HAIW4YKWE TMEPCOHATBHBIX KOMIIBIOTEPOB
BBIYMCIIMTENBHOTO KJlacca.

9. ®opma MPOMEKYTOUHOM aTTEeCTAllUM:

3auer B 4 cemectpe.

10. OueHouHble MaTEpHAIIBI.

OneHouyHble MarTepuasnbl, IPUMEHSEMBIE NPU MPOBEACHUU IPOMEKYTOYHON
aTTecTaluy, pa3padaThIBalOTCSl B COOTBETCTBUU C JIOKAIbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).
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