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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

Lenp mucummmuHbl  «[{udpoBble  TEXHOJIOTHM»  OPHEHTHPOBAHA  HA
dbopMHpOBaHUE Yy CTYAEHTOB 3HAHUWA OO0 CKBO3HBIX TEXHOJOTHUSX MH(PPOBOH
TpaHchOpMaIMK, WX BHUAAX, MPHUKIAJTHBIX MPUMEPOB HCIIOIB30BAHUS W Pa3BUTHS
HABBIKOB JIOTHYECKOTO W CHUCTEMHOTO MBIIUICHUS JJIS PEIICHUS IOCTABICHHOU
WH)KCHEPHOU 3a1a4H.

3ajayaMy  JTaHHOW JMCUMIUIMHBI SBJsieTcs (OpMUpOBaHME Yy CTyACHTa
0a30BBIX 3HAHWU B 001AaCTAX HU(POBHU3AIMH, HHTEPHETA BEIICH, HCKYCCTBEHHOTO
WHTEIJICKTa, pa3pabOTKU MPOTPAMMHOTO OOECIEYCHHs, a TaKKE HAaBBIKOB TII0
HCITOJIb30BAHUIO COBPEMEHHBIX HHCTPYMEHTOB.

2. [Inanupyembie pe3ynbTaThl 00YUEHHS IO TUCHUILIINHE (MOIYIIIO).

[lepeuenbr  (GopMUpYEMBIX peE3yJbTaTOB OCBOCHMSI 00pa3oBaTEIbHOM
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 10 AUCHUILUIMHE (MOIYIIO):

OIlIK-4 - Cnoco0eH TmOHUMATh MNPUHUOUIBI pPabdOTBl  COBPEMEHHBIX
MHPOPMALIMOHHBIX TEXHOJOTMH M HCIOJIb30BaTh MX JJs pelIeHus 3ajad
npo(hecCUOHANBHOM e TENbHOCTH;

IIK-13 - CnocobeH aHanmu3upoBaTh U MPUMEHITh HUPPOBYIO MHGOPMAIIUIO B
npo(ecCHOHANPHON  JIeATENBHOCTH, HCIONb30BaTh TEXHUYECKHE  JIaHHBIC,
MOKa3aTeM U PEe3yNbTaThl PabOTHl aBTOMATU3UPOBAHHBIX TPAHCIOPTHBIX CHUCTEM;
BO3MOXXHOCTH COBPEMEHHBIX HH(OPMAIMOHHO-KOMIBIOTEPHBIX H  HU(MPOBBIX
TEXHOJIOTHI MPH YIPABICHNU TIEPEBO3KAMH B PEATHHOM PEKUME BPEMEHHU.

OOyuenue 1O JUCHUIIIHHE (MOJYJIO) TMpeArnoiaraeT, 4YTo IO €ro
pe3ynbTatam o0ydaronuiics OyaeT:

3HaTh:

- OCHOBBI CKBO3HBIX TEXHOJIOTMH M UX pOJib B HU(PPOBOU TpaHchHopMaimu
OM3HEC-TIPOIECCOB;

- HoOpMaTuBHY10 0a3zy nudposusaiuu B Poccuiickoii denepanuu;

- TUTIOBBIE METO/IbI YIIPaBIIECHUS TpaHCHOpMaIuei OM3HEC-TIPOIIECCOB.

Ymern:

- TpuMeHATh Agile TpakTUKU ISl peadn3alid COBPEMEHHBIX ITU(POBBIX
POEKTOB;

- OTIPEJICNIATH CTEK CKBO3HBIX TEXHOJIOTHH JTsl pEIICHUS WHKCHEPHBIX 3a]1a4;

- paboTtath ¢ 00JaYHBIMU MIATHOPMAMH U PECYPCAMH.

Baanern:
- HaBBIKAMH Pa3paOdOTKH aJITOPUTMOB IPUMEHSIONINX CKBO3HBIC TEXHOJIOTHH



JUISL pelieHns mpodecCHoHaNbHBIX 3a/1a4;

- HaBBIKAMU IPOEKTHPOBAHUS U pPEATU3ALUU IIPOrPaMMHOI0 oOecredeHus
IIPUMEHSIOIET0 TEXHOJOIMU HMCKYCCTBEHHOIO MHTEUIEKTa M NPEIUKTUBHOU
aHAJINTUKU I PelIeHUs IpodeCCUOHATIbHBIX 3a/1a4;

- HaBBIKAMU NPOECKTUPOBAHUS U PEATU3ALMH PACIIPEAECICHHBIX IPUIOKEHNAN C
MCIIOJIb30BaHUEM OOJIAYHBIX CEPBHUCOB.

3. O6beM AUCITUTLIUHBI (MOIYJIs).
3.1. O0mas TpyA0€MKOCTb JUCHUIUIUHBI (MOIYJIA).

OOmrast TPyAOEMKOCTh IHUCHHIUIMHBI (MOIyJisa) cocTaBiusier 4 3.e. (144
aKaJeMUYECKHUX yaca(oB).

3.2. O06bem gucHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM paldOThI
oOydamommxcs ¢ MeJarorM4YeCKUMH  padOTHUKaAMU U (WIM)  JIHIAMH,
MIPUBJICKAEMBIMHU K peau3aiiyi 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX YCIIOBHUSX,
[P MPOBEJICHUHN YUE€OHBIX 3aHITHI:

KomnuectBo
Tun yueOHBIX 3aHATUN facos

Bcero Ceu.

Ne3

KonraktHas paboTa rpu mpoBeICHUH YIeOHBIX 3aHATHI (BCETO): 32 32

B ToMm uucie:

3aHATHSA JIEKIIUOHHOTO TUIA 16 16
3aHATHSI CEMUHAPCKOTO TUIIA 16 16

3.3. O6bem mucuUIDIMHBL (MOAYNs) B (OpME CaMOCTOSATENBHONH pPabOTHI
oOyyarommxcsi, a Takxke B (opMe KOHTAKTHOM pabOThl 0O0ydYaronmxcs ¢
MeJarorn4eckuMy paboTHUKaMH U (W) JUIIAMU, TIPUBJIEKAEMBIMHU K peaTn3aluu
oOpa3oBaTeNpHOM  TOpOrpaMMbl Ha  HHBIX  YCJIOBMSIX, IpPU  IPOBEIECHUU
MPOMEKYTOUHOM arrecTauu coctapisier 112 akagemuueckux daca (0OB).

3.4. IIpu oOyueHuu N0 UHAUBUAYATHPHOMY Y4eOHOMY IJIaHy, B TOM YHCJIE IPU
YCKOPEHHOM OOy4Y€HHH, 00bEM AMCLUMIUIMHBI (MOJIYJIS) MOXKET OBITh peajn30BaH
MOJIHOCTHIO B (hOpME CaMOCTOSITENIbHOM paboThl 00ydaronInxcs, a Takxke B (opme
KOHTAaKTHOW pabOThl OOyYaronuxcsi C TMeAarornuecKuMu paboOTHUKAMH U (WJIN)
JUIAMH, TPUBJIEKAEMBIMH K peaiu3alii 00pa3oBaTENbHON MpOrpaMMbl Ha MHBIX
YCIOBUSIX, ITPU MPOBEICHUHU POMEXYTOUHOM aTTECTALIUH.



4. ConepxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/ Tematuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 |HMudopmaruzanus u nudpoBHU3aIs.
PaCCManI/IBaeMLIe BOIPOCHI:
- MOHATHE HHOOPMATH3ALUHN U TUPPOBU3AINN, OCHOBBL, ICTOPUS H OTIIHYIHSI.

2 |HudpoBuzamus 1 5JKOHOMHKA.
PaccMaTpuBaembie BOIPOCH:
- B3aMMOCBS3b ITU(POBHU3ALNHU C SKOHOMHKOH.

3 |udpoBoe mpou3BOACTRBO.

PaccmaTpuBaemble BOIIPOCHI:

- TpaJULMOHHBIE CIIOCOOBI IPOU3BOACTBA;

- CHIOCOOBI POMU3BOJICTBA B YCJIOBUSIX IIU(POBU3ALIUH;
- uaayctpus 4.0;

- nu(poBOH IBOWHUIK;

- yMHBIe (paOpuKn.

4 |HopmatuBHas 6a3a nudposusanuu B Poccun.

PaccMarpuBaeMble BOIIPOCHL:

- HOpMaTHBHas 0a3a perynupymouias Hu(poByIO cpeay, KaJpOBYIO MOJIUTHKY B YCIOBHUAX HHU(PPOBH3AIIH,
1 QpoBbIE TEXHOJIOTUH, IIU(YPOBOE rOCYAAPCTBEHHOE YIPABICHHE U UCKYCCTBEHHBIH HHTEIUICKT.

5 |OcHOBHBIE TEXHOJOTHH IU(PPOBHU3AIUH.
PaCCManI/IBaCMLIe BOIIPOCHI:
- [ICPCUCHb LII/I(I)pOBLIX TeXHOHOFHP‘I, HX POJIb U BKJIa[ B 9dKOHOMHUKY.

6 |MckyccTBeHHBIN HHTEIUICKT U MAIIMHHOE O0yYEHHE.
PaCCManI/IBaeMHe BOIIPOCHI:

- OMPCACIICHUE NCKYCCTBECHHOT'O MHTCIIJICKTA;

- QITOPUTMbI O0YYEHUsI C YUUTeIeM 1 0e3 yUHuTels;

- HEUPOHHBIE CETH;

- pacnpocTpaHeHHbIe (peiiMBOpPKH.

7 HpeI[I/IKTI/IBHaﬂ AaHaJIMTUKa U aHAJIN3 JaHHBIX.
PaccmarpuBaeMblie BOpOCHI:

- OCHOBHBIE OIIPEEICHUS U II0AXO0AbI B AaHAIIU3€ JAHHBIX;
- 5TUKA [IPEICKA3aHus;

- OIIMCATEIIbHAS aHAJINTUKA;

- IMarHOCTUYECKAs AaHAJIUTHKA;

- IPeJICKa3aTeNIbHasl aHAJINTHKA;

- IPEANNCHIBAOIIAS AaHAJIUTUKA;

- pacnpocTpaHeHHbIe HHCTPYMEHTHI (pEeHMBOPKH.

8 |bmokueiin.

PaccmarpuBaeMbie BOIIPOCHL:

- OCHOBBI TEXHOJIOTHH paclpe/ielIeHHbIX PEECTPOB;
- JCUEHTpAIHN3aIMs U OJIOKUYEHH;

- CMapT-KOHTPAKTHI;

- KPpUIITOBAIIOTHI;

- nH(pOopManMOHHAs 0€30IIaCHOCTh M OJIOKYEHH.

9 TexHomornm cMenIaHHOM PCAIBLHOCTH.
PaccmarpuBaemble BOIPOCHI:

- OCHOBEI TEXHOJIOTHI CMEIIaHHOMI PCAIBbHOCTH;




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- TEXHOJIOTUH JOTIOJTHECHHOW PeaIbHOCTH;

- TeXHOJIOTUH BUPTYaJIbHOH PEanbHOCTY;

- pacnpocTpaHeHHbIe (GpeiiMBOPKU U YCTPOHCTBA;

- pa3paboTKa MPHIOKEHUH CMEIIaHHOW PeabHOCTH.

10

TexHomoruu OONBIINX JaHHBIX U HWHXCHCPHUA JaHHBIX.
PaccMaTpuBaeMbie BOIPOCH:

- OCHOBBI HH)KCHEPUH JJAHHbBIX;

- pa3BHUTHE TEXHOJOTHI XPAaHCHUS JAHHBIX;

- OOJIBIIINE JAHHEIE,

- data-driven mogxomsr;

- MaKeTHasl ¥ TIOTOKOBas 00paboTKa TaHHBIX;

- pacnpoCTpaHeHHbIe HHCTPYMEHTHI U (PPEHMBOPKH XpaHEHUS 1 00pabOTKU TAaHHBIX;
- KaYeCTBO JaHHbIX;

- aHAJIMTUYECKHE XPAHHIIHIIA JaHHbIX;

- Data-as-service;

- Kappa u Lambda apxuTekTypsl.

11

[IpoMBILITIEHHBIM HHTEPHET BEILEH.

PaccmaTpuBaeMblie BOPOCHI:

- ucropus pazsurus [oT;

- apxurekrypa [oT;

- pacIpocTpaHEHHbIE annapaTHbIe 1 IporpaMMHBbIe pelleHus B oonactu [oT;
- IPOTOKOJIBI KOMMYHUKAITIH;

- TunoBas apxutekrypa loT cucrem;

- KCHCBL.

12

[Iporuo3sr pa3BUTHS TPAHCIIOPTHOM CUCTEMBI B YCIOBUAX HU(POBU3ALINH.
PaccmaTpuBaemble BOTIPOCH:

- JJOKaJIbHBIE U TJI00ATBHBIC BBI30OBHI JUISl TPAHCIIOPTA B YCJIOBHAX IU(DPOBU3ALINY;

- cTpaTerus pa3Butus Tpancnopra ao 2030 roaa;

- KaZ[poBasi MOJIUTHKA Ha TPAHCIIOPTE B YCIOBUSX HU(DPOBU3ALINH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATUS

TemaTuka MPaKTUYICCKUX 3aHSATHI/ KpaTKoO€ COACPIKAHUC

['nbkxue MeTo0I0THH yIIpaBiIeHUs LU(POBBIMU MPOEKTAMHU.
B pesynbpTaTe BBIIOIHEHHS IPAKTHIECKOH pabOTHI CTYICHT OBJIaJeeT HaBbIKaMU IpUMeHeHus Agile nmpakTuk
JUISL peajii3aliii COBPEMEHHBIX IIU(POBBIX IPOEKTOB.

UckycctBennsbiit uaTeEKT. O0yueHue ¢ yuuTenem.
B pe3ynbTaTe BBIIOMHEHMS MPAKTUYECKOH pabOThI CTYICHT OBJIaZeeT HaBbIKaMH paboThI C aTOPUTMAMH
KiaccH(UKaIMU ¢ UCIIONIb30BAaHUEM sI3bIKa porpammupoBanus Python u 6ubmmorexu sklearn.

HckyccTBenHbli nHTEIIEKT. OO0ydeHue 0e3 yuuress.
B pe3ynpTarte BRINOIHEHUS MPAKTHYECKON paObOTHI CTYIEHT OBNAZeeT HABBIKAaMH PabOThI ¢ AITOPUTMaMHU
KJIACTEPH3ALIMH C UCIIONIB30BaHUEM S3bIKa MporpammupoBanust Python i 6ubimorexn sklearn.

[IpenckaszarenpHas aHaIUTUKA. Anaconda.

B PE3YIbTATC BBINIOJHCHUSA HpaKTH‘lCCKOﬁ pa6OTLI CTYACHT OBJIAICCT HAaBbIKaMU1 pa60TI>I C UHCTPYMCHTAMMU,
BXOOAIIMMHU B ITIAKET Anaconda 1 6a30BbIMH AJIroOpuTMaMi aHaJin3a AaHHBIX C UCITIOJIb30BAHUEM SA3bIKa
nporpammuposanust Python.

HpCI[CKaSaTeHBHaSI aHaJIUTHUKaA. AJ'IFOpI/ITMBI aHaJIn3a JaHHBIX.




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

B pe3ynbTaTte BBITOTHEHHUS NPAKTHIECKONH pabOTHI CTYICHT OBJIaAEET HAaBBIKAMHU HCIIOIB30BaHMUS alTOPUTMOB
aHaJIM3a IAaHHBIX C MCIIOJIb30BaHUEM s3bIKa IIporpaMMupoBanus Python u uncTpymenrta Anaconda.

[IpombiniuieHHBIM HHTEPHET Belei. Raspberry Pi.
B PE3YIbTATC BBINIOJTHCHUSA HpaKTH‘IeCKOﬁ pa6OTLI CTYACHT OBJIAACCT HaBbIKaM1 pa6OTI)I C OMYJIATOPOM
Raspberry Pi.

[TpombineHHbId nHTEpHET Bemel. Azure [oT.
B pe3ynpTaTe BRINOIHEHUS MPAKTHYECKON paOOTHI CTYyIEHT OBNAACET HABEIKAMH PAOOTHI ¢ OOIAYHOM
mratdopmoit Azure [oT.

Blockchain.
B pe3ynbTare BRINOIHEHUS MPAKTHYSCKON paOOTHI CTYICHT OBJIAJICET HABBIKAMH PabOTHI C
pacrpeeicHHBIME CHCTeMaMu Ha 0CHOBe TexHojoruu Blockchain.

4.3. CamocrosiTenbHas padoTa 00y4Jaromuxcs.

n/o

Bun camocTrositenbHOM paboThI

PaboTa ¢ JICKOMOHHBIM MaTCpUaJIOM.

Pabora c nuteparypoii.

TCKYIIIaH IIOATrOTOBKA K 3aHATHUAM.

IToaroroBka k HpOMe)KYTO‘IHOﬁ aTTcCTallu.

gl B~ W N -

[ToaroroBka Kk TeKymemy KOHTPOJIIO.

4.4. ITpumepHbIN TIEpeUeHb TEM KYPCOBBIX pabOT
Pa3zpaboTka npuiiokeHus st 001a4HOM m1aTGopMBbl st 00pabOTKU JTaHHBIX

¢ loT-yctpoiictBa. O6paboTka qaHHBIX Mpou3BoauTcs Ha Tuiatgopme Azure [oT. B

KAueCTBE YCTPOWCTBA BBICTYIIAET pEATM30BAHHAS CTYJEHTOM NPOrpaMMHAs

AMYJISIIUSA MOJKIIFOYEHHAs: K O0BEKTY, K IPUMEPY:

- aBTOMOOUJIB;

- CaMOKar;

- BEJIOCHIIE]I;

- IPOH;

-Tpy30BOM TPAHCIIOPT;

- 00IIIeCTBEHHBIN TPAHCTIOPT.

5. llepeueHb wu3AaHWN, KOTOPBIE PEKOMEHIYETCS MCIOJb30BATh IMPHU

OCBOEHUU JUCHUILUIUHBI (MOYJIA).

No

/o

bubnuorpaduueckoe onucanue Mecro nocryna




1 VYkpaunnes, 0. [[. MUadgopmaTu3zamus odriecTsa : https://e.lanbook.com/book/123696
yuebnoe nocodbue / FO. /1. YkpaunueB. — CaHKT-
[etepOypr : Jlanb, 2019. — 220 c. — ISBN 978-5-
8114-3845-7 YuebHOe ocoOue

2 | JIu, I1. Apxurektypa untepuera Bemei / [1. JIu ; https://e.lanbook.com/book/112923
nepeBoJi ¢ anrauiickoro M. A. Palitman. — MockBa :
JIMK IlIpecc, 2019. — 454 ¢. — ISBN 978-5-97060-
672-8 YueOHOE mocobue

3 | Crapkos, A. H. LludpoBast s3koHOMUKA : y4eOHOE https://e.lanbook.com/book/104928

nocobue / A. H. Crapkos, E. B. CtopoxeBa. — MockBa
: ®JIMHTA, 2017. — 82 ¢. — ISBN 978-5-9765-3697-
5 YueGHoe nmocobue

4 AntTH, C. UHTEpHET Belei: BUIeo, ayauo, https://e.lanbook.com/book/123717
kommyTanus / C. Aartu. — Mockaa : JIMK Ilpecc,
2019. — 120 ¢. — ISBN 978-5-97060-761-9 YueOnoe
rmocoowue

5 Jlyoxos, Y. C. Pemienue npakTHYECKUX 3aa4 Ha 0ase https://e.lanbook.com/book/118206
TEXHOJIOTUU MHTEPHETA Bellel : yaueOHoe nocodue / 1.
C. ly6xos, I1. C. Cramesckuii, 1. H. SIlkoBuna. —
HoBocubupck : HI'TY, 2017. — 80 c. — ISBN 978-5-
7782-3161-0 YuebHoe mocodue

6 | Makapos, C. JI. Arduino Uno u Raspberry Pi 3: o https://e.lanbook.com/book/116131
CXEMOTEXHUKH K UHTEPHETY Bellei : pykoBoacTBo / C.
JI. Makapos. — Mockaa : JIMK Ilpecc, 2018. — 204 c.
— ISBN 978-5-97060-730-5 Yuebnoe nocobue

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPBIE MOTYT HCIIOJIL30BATHCS IIPH
OCBOCHUU JUCHUILUIUHBI (MOYJIA).

DIIeKTPOHHO-0MOIMOTEUHAS cucTemMa M37aTeNbCTBA «JIanby»
(http://e.lanbook.com/).

DeKTpOoHHO-0MOmoTeuHas cucrema ibooks.ru (http://ibooks.ru/).

Hayuno-texauueckas oubnuoreka PYT (MUUT) (http:/library.miit.ru).

O6pazoBartenbHas matgopma «kOpaitty (https://urait.ru/).

VY4eOnble KypChbI Microsoft (https://www.microsoft.com/ru-
ru/learning/training.aspx)

7. llepedyeHb  JNWIIEH3UOHHOTO U  CBOOOJHO  PaACHPOCTPAHSIEMOTO
POTrPaMMHOTO OOECredeHusi, B TOM YHCJIE OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTUTAHBI (MOYJIs).

Microsoft Internet Explorer (vsn npyroit 6paysep).
Omneparmonnast cucrema Microsoft Windows.




Microsoft Office
Python 3.8
PyCharm Community 2021.3

8. Ommcanme MaTepUATBHO-TEXHUYECKOW 0a3bl, HEOOXOTUMON IS
OCYIIECTBJICHHUSI 00pa30BaTEIBLHOTO MpOolecca MO AUCHUILTHHE (MOIYIIIO).

VYyeOHble ayAUTOPUU IS NPOBENCHUS Y4YEOHBIX 3aHATHUMA, OCHAIICHHBIC
KOMITBIOTEPHON TEXHUKON 1 HAOOpamMu I€MOHCTPAIMOHHOTO 000PY10BaHMUS.

JUIsi TpakTUYECKUX 3aHSATUH — HAJIUYUE TEePCOHAIBHBIX KOMIIBIOTEPOB
BBIYHCIIUTEILHOTO KJlacca.

9. ®opma MpOMEKYTOUHOM aTTECTALNU:

3ayeT B 3 cemecTpe.

10. OueHOUHBIE MAaTEpHUAIIBI.

OI.[GHO‘IHBIG MaTcpuaibl, IIPUMCHACMBIC IIPHU IIPOBCACHHUU HpOMG)KYTO‘IHOﬁ
arrecraigum, pa3pa6aTBIBaIOTC5I B COOTBCTCTBHH C JIOKAJIbHBIM HOPMATHBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

CTapIlUii penoiaBaTeb Kapeapbl
«udpoBbie TEXHOTOTHH YIPABICHUS
TPAHCIOPTHBIMU IPOLECCAMU»

CoracoBaHo:

3aenyromuii kaheaport Y TbullC
3aenyromuii kaheapoi [[TYTII

[Ipencenarens yueOHO-METOIUUECKON
KOMHCCUU

E.A. 3amanos

C.I1. BakyneHko
B.E. HyroBnu
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