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Paznen 1. OBIIASI XAPAKTEPUCTUKA MOAYJISL «Hmeprem eewjeiiy
1.1. AHHOTAUMS COAEP:KAHHUSA MOIYJIA

JTucrummasl Moayis « HTepHeT Bemei» H3y4aloTca B paMKax o0pasoBarelbHOH TPaeKTOPHH
«TOII-2 — PaspaboTka 31IeKTPOHHBEIX YcTpoicTB». ColepikaHue MOZYJs HAalpaBIeHO Ha
dbopMHpoBaHKE Y 06YYAIOMINXCS KOMIIETEHIHH, CBA3AHHBIX CO CMOCOOHOCTBIO pa3pabaThIBaTh
mporpaMMHoe obecrieueHHe A8 paboTel ¢ GU3MYECKUMH YCTPOMCTBAMH, TMOJKTIOHEHHBIMH K
CETH IIepeayud JaHHBIX U 00pasyromux MHTepHeT Belen.

1.2. Crpykrypa H 00beM MOy IS

O0beM AHCIHILTHH ®@opma MaRopoR
N = MOJYJI5 H BCEro NPOMeKyTOYHOMH
il epedeHb JHCIHILIHH MOXYJIs MOJYJISt B 32M€THBIX aTTeCcTANHH N0
eAMHHEIAX H Facax JHCIMIIIMHAM MOJY./IA H B
1eJI0M 0 MOJYJII0
1. Texnonoeuu Humepnema eeuyeii 4/144 K3AMEH
Humennexmyaienvie cucmemsl u
2. Y 3/108 3auem
MexHON02UU
HUTOI'O no Moaynto: 7/252 He NpedycMOompeno

1.3. TlocienoBaTeabLHOCTh OCBOEHHS MOAY.JIsl B 00pa3oBaTe/IbHOI Mporpamme

ITpepeKBH3HTBI MOTY.IsA Hugpopmayuonnvie mexHono2uu u cepeuctl,
IIpomwiuinernnvie cemu nepeoay OAHHbIX,

Ocroevl npozpammuposarnus, IIpoepammuoe obecneverue
MeXampoHHbIX CUCmem

ITocTpeKBH3UTHI H KOPPEKBH3HTHI
MOAyJIst

1.4. PacnpenejseHue KOMIOeTeHIHH 0 JHCUMILIHHAM MOJYJIsA, ILIAHADPY eMble
pe3yabTATHI 00ydeHHs (HHIMKATOPHI) 10 MOXY.II0

J3yyeHHe MHCHMIUIAH MOZYyNs IpefycMarpuBaeT —(OpMUpOBAaHHE KOMIETEHIMH
TOCPEJICTBOM ITIOCIIENOBATENBHOTO OCBOGHHS DPE3y/bTaToB OOyueHHs Ha ONPENCNIEHHOM YPOBHE
CIIOXKHOCTH COJEPXKAHUI.

PesynbTarhl 00yYeHHs M0 AHCIHIUIMHE — 9TO KOHKPETHBIE 3HAHHS, YMEHHS, OIBIT ¥ IPYrHe
pe3yneTarthl (ComepikarenbHble KOMIIOHEHThl KOMITETEHIH#), KOTOPBIX IUIAHHPYETCs NOCTHYL HA
Tale M3ydeHHs [MCUMILUIAHBI MOAYIS M KOTOpble IOJDKHBI OyAyT IpPOAEMOHCTPHPOBAHDI
00yYalOIEMHCS ¥ OLEHEHBl IpeloiaBareNieM I0 HMHIMKATOPAM/M3MEPAEMBIM KPHTEPHSM,
BKJIIOYEHHEIM B (JOPMYJIHPOBKY Pe3yIbTaToB 00ydYeHHS.

WHmuKaTop — 3TO MpHW3HaK / CHrHal/ MapKep, KOTOpBIH MMOKa3bIBaeT, HA KaKOM YPOBHE
0byJaromuiics JODKEH OCBOUTE Pe3yNIbTaThl 00yUeHHS M UX MPeIbSIBICHHE JOKHO MOATBEPAUT
(bakT OCBOEHHMS IPEAMETHOTO COAEPIKAHUS JAHHON MHUCIUIUIHHEL

HIMKATOPEI YUMTBIBAIOTCA [P BEIOOPE H COCTAaBIEHWM 3aJaHHH KOHTPOJIBHO-
OIIEHOYHEIX MEPONPUATHI (OLEHOUHEIX CPEJICTB) TEKyIIEeH U IPOMEKYTOIHOH aTTECTAIUH.

Ilepedenn
Kon u HaumMeHOBaHHE Ilnanupyembie pe3yabTaThl 00y4eHus
JAMCIHILTHH
KOMIeTeHIHH (MHAMKATOPBI)
MOYJIst
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TexHonoruu
HurtepHera Belueit

I1K-15 - Cnocoben
pazpabaThiBaTh
npuioenus MiHrepHera
Bellei

3Hanus:

NPHHIMIIE] OpraHU3alluH U
(byakmronupoBanus MaTeprera Bemeit;
HCTOPHUSA BOSHHUKHOBEHUS U Pa3BUTH
WnTepuera Bemeit;

OCHOBHBIE (akTOpsl pa3BuTHs VHTEpHETA
Bermneii;

CYILIECTBYIOIIIE TEXHOIOTHH B 00J1aCTH
HuTtepHera Bemeii;

OCHOBHBIE TPEHBI M HalpaByieHus B 0b1acTu
Wurepuera Bemei;

APXUTEKTYPY 3JIEKTPOHHBIX YCTPOUCTB Ha
OCHOBe KOHTpoJuiepa Arduino;

BH/IbI aTYMKOB U JIPYTHX 3TE€KTPOHHBIX
KOMIIOHEHTOB, IIOKJIFOYaEMbIX K KOHTPOJLIEPY
Arduino;

Ymenns:

paboTaTh ¢  MHKPOKOHTpPOJIEpaMH  H
OCHOBHBIMH OTJIIOYHBIMH ItataMu (Arduino
u Raspberry Pi);

pasbuparbcs B cymectByromux  [oT-
TEXHOJIOTHAX M TPUMEHATh HX K KOHKPETHBIM
CLIEHapHsM;

npoektupoBath  nenoctHele  JoT-cucTeMsl
(BKmrouass KOHEYHBIE YCTpOMCTBa, CETEBOE
coequHeHHe, OOMEH [OaHHBIMM, OOJIauHbIe
naTGOpME], aHATH3 JaHHBIX;

cobuparh NMEKTPOHHBIE YCTPOHCTBA HA OCHOBE
KOHTpo/ulepa Arduino ¢  HCIOJb30BaHUEM
JIaTYHKOB % OPYTHX 3JIEKTPOHHBIX
KOMIIOHEHTOB;

pasbuparecs B cymectByromux  IoT-
TEXHOJIOTHIX H MPUMEHATh HX K KOHKPETHBIM
3ajavam;

paspabareiBaTh  (IIPOrpaMMMpPOBATh) CKETYH
Ju1s KoHTposuiepa Arduino;

paspabarpiBath  (IpOrpaMMHpOBaTh)  BeO-
npuioxeHuss s VIHTepHeTa Belled Ha
KOHKpeTHO#H natdopme

Bnanenns:

Hay4qHOU TEPMUHOJIOTHEH, KJIFOYEBBIMH
[MOHATHAMH, METO/IaMH H npuéMamu
IPOEKTHPOBaHUA, MOJIETHPOBaHHSA,

KOHCTPYHpOBaHHs, IPOrpaMMHpPOBaHHA B
o0nacTH MHTepHETa BELIEH;

HurennexTyanbHEl
€ CHCTEMBI U
TEXHOJOTHH

[1K-15 - Cnocoben
paspabareiBaTh
npunoxeHus MHTepHeTa

3HaHuA:
onpefielieHNe  HHTEIUIEKTYallbHEIX  CHCTEM,
CTPYKTYypY CTAaTHYECTKMX H JHHAMHYECKHX




BelleH

9KCIIEPTHEIX CHCTEM;

METOABI  IIOCTPOEHHS  OKCIITyaTallid |
pa3pabOTKKU HHTEJIEKTYaTbHEIX CUCTEM;
TEOPHIO TEXHOJIOTHi HCKYCCTBEHHOTO
HHTEIIEKTa;

COBpeMEHHBIE  CHCTEMBI  HCKYCCTBEHHOTO
MHTEJIJIEKTa U PUHSATUS PeLLeHHH;
BO3MOXKHOCTH HHTEIUIEKTYaIbHBIX CHCTEM H
HMEIOIIUXCS IIPOrpaMMHEBIX IPOIYKTOB;
OCHOBHBIE HMCTOYHHKH Hay4HO-TEXHHYECKOH
HH()OpPMAlMM IO OCHOBHBEIM HallpaBIICHUSAM,
METOAaM, MOJENSM M HHCTPYMEHTAIbHBIM
CpeacTBaM KOHCTPYHPOBAHHUSL
HHTEJUIEKTYaJIbHBIX CHCTEM;

TEOPETHYECKHE  OCHOBBI  IIOCTPOEHHS H
(bYHKIIHOHHPOBaHUA TIPHKJIATHBIX
HHTEJUIEKTYaJbHBIX ~ CHCTEM M CHCTEM
IOMIEPKKH TIPHHSTHSL PEIIeHHH, KIIOYeBbIe

HaIpaBJICHHS IIPUMEHEHUS HOBBIX
HHGOPMAIIHOHHBIX CHCTEM MIpH
aBTOMAaTH3aIllUH MIPOLIECCOB MPHHATHS

YIIpaBIeHYECKHX PELLEeHUH;

apXUTEKTYpy M METOABl IPOEKTHPOBaHHS
9KCIEPTHBIX CHCTEM;

MOJIENIH IIpe/ICTABIICHUS 3HAHHH;

Ymenus:
pa3pabaTeIBaTh ~ IOCTAaHOBKY  3afa4  JijId
perreHus HeopMaTu30BaHHBIX IIPOOIIEM;

(hopMyIHpOBaTh IeH %4 3a1a4u
aBTOMaTH3alMH O0OpabOTKH YIIPaBIEHYECKOH
uH(pOpMAaITIy;

NPUMEHATh HHTEIUIEKTyalbHBIE CHCTEMBI I
perieHus 3agad OUEHKH M IPOrHO3HPOBAHHSA
COCTOSIHUS 00BEKTOB;

PHUMEHATH pas3/In4HbIE MOJZIENH
Mpe/CTaBIeHUss 3HAHWH TpH  peanu3aluu
3KCIEpTHBIX CHCTEM Ha OBM;

paspabaTeiBaTh M IIPOrPAMMHMPOBATH THATIOTH
B3auMojeiictBs OBM u uyenoseka, pemaTh
ONTHMH3AIHOHHBIE 337a4d C  I[IOMOIIBIO
reHeTHYeCKHUX aJTOPUTMOB;

Bnanenus:

COBpEMEHHBIMHU MeTOJaMH TIpEMEHEHHUS
NPUKIAOHBIX HHTEIEKTYaJlbHBIX CHCTEM H
CHCTEM MOIEPIKKH IIPHHATHS PeIlCHHH;

HaBBIK ITOCTPOCHHUS MOJENEH IpeAcTaBIeHH]
3HAHUH, MOAXONAMHM M TEXHUKOW pEIIeHHs




3aja4 HCKYCCTBEHHOIO UHTEJJIEKTA,
HH(OPMaITHOHHBIX Mojienen 3HaHHH,
METOJlaMM IIPE/ICTABJIeHHs 3HAHUK (METOMBI
HHKEHEPHUH 3HAHHM.

1.5. ®opma obyueHus

Peanu3anus MOIYIA BO3MOXHA JUIs OOydaromuxcs 1O OYHOM, OYHO-3a0YHOH M 3a04HOH
dbopmam.




PA3JIEJI 2. IPOI'PAMMBI MOIY JISA
«Humepnem eewjein

2.1. PABOYASI IIPOTPAMMA JUCHUIIIUHBI «Texuosorun Murepuera pemei»

PaGouas mporpamMma JUCLHILUIHHEI COCTABJIEHA aBTOPaAMHU:

Ne i/ Damuaua Uma Yuenas creneHb, Iloapasaenenue
o/ A JomxHOCTH
y4eHOe 3BaHHe
1 Kapenosa Pus KaH/.Ie/.HayK JIOLIEHT Kadenpa
Anexcanoposna HH(OPMaTMOHHBIX
TEXHOJIOTUH

2.1.1. COAEPKAHUE 1 OCOBEHHOCTH PEAJIM3AITMA TUCITATLIMHBI
«Texnonorun UHTepHETA BEmIEi»

2.1.1.1. TexHonoruu o0y4eHusi, HCIOAb3yeMble IIPH H3YYeHHH JHCIHIIIHHBI MOy Il

Ilpu  usyvenuu  Oucyuniumvt  «Texnonoeuu  Humeprnema — eewjeiy — npumensemcs
MPAOUYUOHHAS MEXHON02UA 0OYUeHUA.

2.1.1.2. IlnanupyemMble pe3yabTaThl 00yueHHs (HHAHKATOPLI) [10 AUCHHIIIIHHE
«Texuonorun UHTepHeTa Bemei»

Ko 1 HaHMeHOBaHHe
KOMIETEHIHHA

[1K-15 - Cnocoben 3nanus:

pa3pabaTsIBaTh IPHIOKEHHS | IIPUHIKIBI OpraHu3aliy 1 GyHKIMOHMpoBanus MHTepHeTa
WntepHera Beei Bemeit;

HCTOpHS BO3HHKHOBeHHUs U pa3BuTHs MHTepHeTa Beruei;
ocHoBHBIE (hakTopsI pa3BuTH MHTepHeTa Bemei;
CYIECTBYIONIHE TEXHOIOTUH B 06nacTi MuTepHera Bemen;
OCHOBHBIE TPEH/Ibl U HalpaBneHus B obnactu MuTepHeTa
Bemeii;

apXHUTEKTYPY SIEKTPOHHBIX YCTPOMCTB Ha OCHOBE KOHTpOJLIEpa
Arduino;

BHJIbI JATYMKOB M JPYTHX 3JEKTPOHHBIX KOMIIOHEHTOB,
TMOAK/TIOYaEMBIX K KOHTpoJuIepy Arduino;

ILianupyeMble pe3yabTaThl 00y4eHust (HHAHKATOPbI)

Ymenus:

paboTarh ¢ MUKPOKOHTPOJUIEPAMH ¥ OCHOBHBIMH OTJIaJ04HBIMH
rratamu (Arduino u Raspberry Pi);

pasbuparhbcs B cymecTByOmMX [0T-TeXHONOTHAX B IPUMEHATH
HX K KOHKPETHBIM CLIEHapHAM,

npoexkTupoBars nenoctHsle loT-cucTeMbl (BKIOYas KOHEYHBIC
yCTpO#CTBa, CETEBOE COeAMHEHHe, 0OMEH NTaHHBIMH, OOIauHbIe
mIaTOpPMBI, aHATH3 JaHHBIX;

coOHMpaTh SNEKTPOHHBIE YCTPOMCTBA Ha OCHOBE KOHTPOJIEpA
Arduino ¢ HCIOIB30BaHMEM JAaTYHKOB M JAPYTHX 3IEKTPOHHBIX
KOMITIOHEHTOB;

pasbuparhes B cyniecTBytolmX [0T-TeXHOIOTHIX U MPHUMEHATH
WX K KOHKPETHBIM 3a71a4aM;

paspabareiBaTh (IPOrpaMMHPOBATE) CKETYH JUIA KOHTPOJUICpA




Arduino;

npuéMaMu

BENIEH;

paspabareiBaTh  (IIPOrPaMMHpPOBATh) BEO-IPHIOKEHHA IS
VMHTepHeTa Bemeit Ha KOHKPETHOH matdopme

Baanenus:
HAY4YHOM TEPMHHOJIOTHEH, KIIIOYEBBIMH IIOHATHIMH, METOAaMH H

IPOEKTHPOBAHHUS, MOJIETHPOBAHHUS,

KOHCTPYMPOBaHMS, POrpaMMHPOBAaHHSA B 00JacTH HHTEpHETa

2.1.1.3. Coaepxanne qucuumannbl «Texnonorun MaTepHera Bemein»

Kon
pazaena

Paznen

Copepxanne

Beenenue B MutepHeT
BEILEH

Onpenenenne noustusi «MutepHer Beweii» (IoT).
[Ipumeprl ¥ OcHOBHBIE o6nacTu npumeHenus loT.
Uctopus mosieneHus u passutusa loT. OcHoBHEIE
daxropsl, mosnusBmKe Ha passuTHe [0T. basoBeie
npunnunsl [oT. Ilnassl ¥ NPOTHO3BI BHEJPEHUS
IoT. [Ilpobmemsr BHeApeHHs. DBeemenune B
npobreMaTHKy IPOEKTHPOBAHHS M pealu3aliH
cucteM kiacca loT.

Apxutektypa VIHTepHETa
BEILEH

VYpOBEHb CEHCOPOB H CEHCOPHBIX CETeH. YpOBEHD
cerell ¥ 1UM030B. CEepBUCHBIH YPOBEHH H YPOBEHB
npuioKeHui. [IPOTOKONBI YPOBHS IIPHIIOIKEHHH.
Vposens mpencraBienus. OCHOBHBIE (QYHKIMH Ha
ypoBHE TpencTaBieHus. JlaTuMkW M TMHTaHHE.
Ilepenava paHHBIX. MHTepHET-MaplupyTH3alUs H
IpoTOKOJbL. YTpo3sl u Ge3onmacHocTs B MHTepHeTe
BeILEH.

ArnmaparHasi 9acThb
WuTepHeTa Bewiei

KoHeuHble yCTpOWCTBA - KOHTPOJUIEPHI, AAaTUMKH,
akTyatopbl. Poib  KOHEYHBIX  YCTPOHMCTB B
apxutekrype IoT. IIpuMepbl U OCHOBHBIE 001aCTH

IPUMEHEHUSA JaTYNKOB H aKTyaTOpOB.
[MoakimodeHWe  OaTYMKOB M aKTyaropoB K
MHKPOKOHTPOJLIEPAM. Paznuna MEXITY

MHKpOIPOIIECCOPAMH,  MHKDOKOHTPOJUIEpAaMH U
MHKpOKOMIBIOTepaMH. O3HaKOMJIEHHME C JIMHEHKOH
MukpornpoiieccopoB  Arduino. O3HakomieHue ¢
nuHelKo# MukpokommbioTepoB Raspberry Pi.

CeTeBBIE TEXHOJOIHH H
WuTtepHeT Beluei

Ponp cereBrix moxkmoueHudt B loT. IIposonaHeie u
GecrpoBoaHbIE KaHANb! CBs3H. IIpoTokonsl IPv4 u
IPv6. IlpuLumbl MOAKIIOUEHHA YCTPOMCTB B CETh H
criocoObl  mepenayd  uH(opMmarmu.  CeTeBble
TONOJIOTHM, IpHUMEHseMble A1  NOJAKIIOYEHUS
KOHEUYHbIX YCTPOMCTB B ceTb. becrmpoBOHBIC CETH
Wi-Fi. Texunonorun ZigBee u ee 0cobeHHOCTH.
Texmomoruss  Bluetooth Low Energy u ee
ocobennoctd. LPWAN - sHeprosddexTHBHBIE CETH
JaIbHEero paguyca JeMCTBHS.

[TporpammHoOe obecnieyeHne
HuTepHeTa BemeH

0630p CyLIECTBYIOIHUX IIAT(OPM M CEPBHUCOB JUIA
pa3BepTHIBAHUS TEXHOJOTMYECKHX PpEIICHHH C
npumenerreM [oT. Tume! mporpaMMHO-annapaTHBIX




miathopm  IoT. OcHOBHBIE  XapaKTEPHUCTHKH
IIPOrpaMMHO-aNMapaTHEIX —TMIargopM HHTEpPHETa
Beuei. KoMoHeHTsI m1aTgopM HHTEPHETa BELIEH.
[Inarpopmer GE Predix, Intel, Cisco, PTC
ThingworX.

[TpuMepbl cobupeMbIx M 00pabaThIBaEMbIX JaHHBIX
B loT-cucremax. Bomemue [anusie (Big Data).
OcHOBHBIE XapaKTepUCTHKH bompmux JlaHHBIX:
00BEM, CKOPOCTB, PasHOPOJHOCTB, JOCTOBEPHOCTE,
nesHocTh. CpencTBa U MHCTPYMEHTBI CTaTHYECKOM
o0paGotku nanHbIX. CpencTBa M HMHCTPYMEHTBI
notokoBoil o6paborkm nanHeIX. CpenctBa H
HHCTPYMEHTHI XpaHEeHHs JaHHBIX. Pa3HOPOIHOCTE H
ceMaHTHKa  JaHHBIX. [IpUMeHeHHe  CpeICTB
CemanTudeckoro Beba [ud co3JaHHsd eIHHO
cemManTHyeckod  Momemu B loT-cueremax.
[Ipumenenue cpeacTB MammuaHoro OOydeHHs st
00paboTKH JaHHBIX.

O6paboTka JaHHEIX B
WHTepHeT Bemei

2.1.1.4. SI3bIK peanu3aldi NPOrpaMmbl

[IporpaMMa JWCHMILUTMHBI —peanu3yeTcss Ha TocylIapcTBEHHOM s3blke Poccuiickoit
Denepanuu.

2.1.2. YYEBHO-METOJIUYECKOE WU HH®OPMAIIMOHHOE OBECIIEYEHHE
JUCHHUILIAHBI «Texunonornu MaTepHeTa Bemein

DJIeKTPOHHbIE pecypchl (H31aHusA)

Jy6xos, W.C. Pelnenue NIpakTHYecKHX 3ajad Ha 0ase TEXHOJOIMHM HHTEPHETa BEINCH :
yuebHOe mocobue : [12+] / U.C. [ly6kos, II.C. Cramesckuit, .H. Slxosuna. — HoBocnOHpCK :
HoBocubmpcKuit roCy1apCTBEHHBIH TeXHIIecKuil yHuBepcuteT, 2017, — 80 c. : mi.,Tadi. — Pexum
mocryma: mo mommucke. — URL: https:/biblioclub.ru/index.php?page=book&id=576635 (mara
obpamenus: 13.05.2021). — Bubmuorp. B kH. — ISBN 978-5-7782-3161-0. — Texcr : 31€KTPOHHBIH.

BuprokoB, A.A. YMHBIE ycTpoiicTBa Ge30macHOCTH Ha MHKPOKOHTpojuiepax Atmel
npakTudeckoe mocobue / A.A. Buptokos. — Mocksa : JIMK Ilpece, 2017. — 162 c. : un, Tabi.,
CXEM. - Pexxum JocTymna: 1o TIOJIITHCKE. - URL:
https://biblioclub.rw/index.php?page=book&id=565058 (marta obpamenus: 13.05.2021). -
Bu6nuorp. B kH. — ISBN 978-5-97060-558-5. — TekcT : 21€KTPOHHbIM.

IIpodeccnonanbubie 6a3pl JaHHBIX, HHOOPMAIMOHHO-COPABOYHbIE H IOHCKOBBIE
CHCTEMBI

Hayunas anexrponnas 6ubmuoreka eLIBRARY.RU. Pexxum noctymna: http://elibrary.ru.

Hayunas asnektpoHHas GuOmuoteka otkphiToro pnoctyna KuGepllenunka. Pexum pocryna:
http://cyberleninka.ru.

DneKTpoHHO-GUOIHOTEYHas chcTeMa «YHHBEpCHTeTCKas GuOnuoTexka oHiaiiH». Pexum aoctyna:
http://biblioclub.ru.

UndopmaumonHas cucrema «HayuHeii apxusy. Pexxum noctyna: http://Hay4HbIHapXuB.po.

Marepuans: aas jun ¢ OB3

Bece kontent DJBC mnpencrasied B Buzae ¢aiinoB crnenuanbHoro (¢opmara Juig
BOCIPOM3BEICHHUS CHHTE3aTOPOM PEYH, a TaK XK€ B TECTOBOM BHUJE, NPUIOAHOM JULL IPOYTEHHS C
UCIIOJIB30BaHUEM IKPAHHOM JIyIIbl U HACTPOMKOH KOHTPACTHOCTH.




2.1.3. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHME JTUCIHUILIUHBI

«Texnomornu UurepHera Bemei»

CeeieHusl 00 OCHAEHHOCTH AHCUHIUIMHLI CNENHATH3HPOBAHHBLIM H Ja00paTOPHBLIM
o0opya0BaHHEM U NPOrpaMMHBIM obecredeHHeM

Ne Bup zanaTuii HaumveHnoBaHue OcHAlIEHHOCTH CHeHAJBHBIX Ilepeyenn
m croenmHaJIbHBIX noMelnieHuil ¥ NoMeleHHi 1as NporpamMMHOIo
noMeneHuii 0 €caMOCTOATEIbHOI paboThI obecnmeueHns.
noMemeHui s PexBH3HTEI
CaMOCTOATETbHOI MOATBEPKIAIMIEr0
padoThl JOKYMEHTa

1 | Jlexuuwu VYuebHas Me6enb ayJMTOpHas ¢ | OnepaumoHHas

ayauTopus A KonuuecTBOM pabouux mecT B | cuctema Windows,
NpoBeAeHHUs COOTBETCTBMM C  KOJMYECTBOM | O(HCHbIH nakeT
JIEKLIMOHHBIX ctyaenTtos,  paGouee  mecto | Microsoft Office
3aHATHH npenojaBaTeis, nocka | Jloroeop Ne 43-

ayIMTOpHa. 12/1712-2019 ot

KomneroTepHas texHuka: | 18.11.2019;

KOMIUIEKT MPOEKIIMOHHOTO

o0opynoBaHus

(HOYTOYK/KOMIIBIOTEP, TPOEKTOP

(B TOM uHCle IEPEHOCHON),

NPOEKIMOHHBIH 5KpaH/I0CKa).

2 | IlpakTuyeckue Vyebnas Me6enb ayaMTOpHas ¢ | OnepauronHas
3aHATHA, ayIUTOPUS VIS KonudectoM pabounx Mect B | cucrema Windows,
Koncynerauuuy, NpOBeaeHHS COOTBETCTBHM C  KONMMYeCTBOM | O(MCHBIH MakeT
Texyumii NpaKTHYECKHUX cryneHTos,  pabouee  mecrto | Microsoft Office,
KOHTpOJIb, 3aHATHH, npenojaBares, JI0CKa | MHTerpUpOBaHHas
NPOMEKYTOUHAs KOHCYJIbTaLMH, ayMTOpHas (MM MPOEKLUMOHHBIH | cpe/a pa3paboTku
aTTecTarus TeKyLIero 3KpaH). Visual Studio Code

KOHTpPOJIA U [lepcoHanbHblE KOMIMbIOTEPbI, | CBOOOAHOE

NIPOMEIKYTOYHOMH nepudepuiitble  yCTpoHcTBa B | MPOrpamMMHoe

aTTecTaluu cocTaBe KIABHATyphbl, MbIIIH, | obecneyeHre X11
MOHHTOpA o konu4ecTBy | License;
00y4aromuxcs

3 | CamocrtoatensHas | Ilomewenus ans Mebenp ayquTopHas. OmnepauoHHas
paGoTa cTyfieHTOB | camocTosaTeNbHOM | KoMnbroTepHas TexHuKa: | cucreMa Windows,

paboTsl MEePCOHANBEHEIE KOMIIBIOTEPHI, | OHCHBIH MaKeT

obyuaroluxcs nepucepuiinsie  ycrpoiictea B | Microsoft Office,
cocTaBe  KJIaBHMaTypel, MblH, | Jloroop Ne 43-
MOHHUTOpA, ycrpoiicta | 12/1712-2019 ot
noakmouenus k cetd Mutepwer, | 18.11.2019;
JOCTYT B 31eKTpoHHYI0 | Jloroop Ha
WHGOPMALIMOHHO- npeaocTaBieHHE
obpazosatensHyio cpeny HTH | nocrosHHoro gocryna
(bunuana) Yp@VY k ceTH MHTepHeT oT

30.12.2019 Ne 800037.
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2.2. PABOYASA ITPOTPAMMA JUCHHUII/IMHBI «MHTENIEKTYAJBHBIE CHCTEMBI H

TEXHOJIOTHHA»

Pabouas nporpaMma JHCIMIUIMHBEI COCTaBJIEHA aBTOpaMH.

Nen/m | @amuima Uma OryectBo YIS CREIONE; HoxHOCTH Tloapmenenme
Y4eHOe 3BaHHE
1 Kapenoea Pus KaHJ. Ilefl. HayK JIOLIEHT Kadenpa
AnexcanoposHa HH(DOPMaIMOHHBIX
TEXHOJIOTHIA

2.2.1. COAEPKAHHUE 1 OCOBEHHOCTH PEAJIM3AIIMU JUCITUILIAHBI
«/HTe/lIeKTya/IbHbIE CHCTEMBbI H TEXHOJIOTHID)

2.2.1.1. TexnoJsiornu o0y4eHHs, HCMOIb3yeMble IPH H3Y4E€HHH JHCIHIUIHHBI MOXY ISt

IIpu usyvenuu oucyuniurvl « HHmenlekmyanbHble CUCMEMbL U MEXHOL02UUY UCHONb3YIOMCS
MpaouyuoHHAs (PenpooyKmueHas) mexHono2us 0oy4eHus.

2.3.1.2. Ilnanupyemsie pe3ysibTaThl 00y4eHHs] (HHAHKATOPBI) M0 AHCHHILIHHE
«HTe/LlIeKTyabHbIe CHCTEMbI H TEXHOJIOTHI»

Kox u naumenoBanmne
KOMIIETEeHIHH

Inanupyemsble pe3yabTaThbl 00yuyeHnus (HHAHKATOPbLI)

[TK-15 - Cnocoben
pa3pabaTbIBaTh MPHIIOKESHHS
WuTepHera Bemei

3Hanus:

omnpelelieHHe  HHTEJUIEKTYallbHBIX CHCTEM, CTPYKTYDPY
CTaTHYECTKUX M JUHAMHYECKHX 3KCIIEPTHRIX CHCTEM;

METOABl  IOCTPOEHHS  OSKCIUIyaTalldd M pa3paboTKu
UHTEJUICKTYAIbHBIX CHCTEM;

TEOPHIO TEXHOJIOIHH HCKYCCTBEHHOIO HHTEJUIEKTA,
COBpEMEHHBIE CHUCTEMBI HCKYCCTBEHHOIO HHTEJUIEKTA H
[IPUHATHS PEIICHUI,

BO3MOXXHOCTH HHTEIUIEKTYaJbHBIX CHCTEM H HMCIOIIHXCS
[IPOrpaMMHBIX IIPOAYKTOB,

OCHOBHBIE HCTOYHHKH HAy4HO-TEXHHYECKOH MH(OpMaLMH IO
OCHOBHBIM HallpaBJICHUSIM, METOJaM, MOJENSIM U
HHCTPYMEHTAJILHEIM CpelcTBaM KOHCTPYHpPOBaHHS
HUHTEJJIEKTYAJIBHBIX CUCTEM;

TEOPETHYECKHE OCHOBBI IIOCTPOECHHS M (QyHKIMOHHPOBAHHUS
IPUKJIAJHBIX HHTEUIEKTYaIBHBIX CHCTEM M CHCTEM MOALEPIKKH
NpPUHATHS pElIeHHH, KIOYEBble HaNpaBlIeHHs IPUMEHECHHS
HOBBIX HH()OPMAIIMOHHBIX CHCTEM IIPH  aBTOMAaTH3ALHUH
IPOIECCOB MPUHATHS YIPaBIEHYECKHX PELICHHH;

ApXUTEKTYPY U METOJBI IPOEKTHPOBAHHS SKCIIEPTHEIX CHCTEM;
MOJIEJIH IIpeICTaBIeHNs 3HaHHI;

YMmenus:

pazpabaThIBaTh IIOCTaHOBKY 3amad Ui peleHus
He(opMaTM30BaHHBIX MPOOJIEM;

(GopMynupoBaTh IENM W 3aJa4d aBTOMATH3aLMH 00paboTKH
yIipaBJieH4eckoi HH(pOopMaLnH;

MPUMEHATE HHTEUIEKTYa bHbIE CHCTEMBI JUIA DPEIICHHS 3amay
OLEHKH U IIPOrHO3UPOBAHHUS COCTOSHHA O0BEKTOB;
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IPUMEHATh Pa3jIduHbIe MOJENH IIPEACTABICHHsA 3HAHMH IIpU
peaTn3anuy SKCIepPTHHIX cucTeM Ha OBM;

paspabaThBaTh M IPOrPAMMHpPOBATH JHAJIOIH B3aHMOJECHCTBHS
OBM wu 4enoBeka, pemiaTe OINTHMH3ANHOHHBIE 3aJa4yd C
IIOMOIIBIO TEHETHUECKHUX aJITOPHTMOB;

Baagenus:
COBpEMEHHBIMH METOJaMH IPUMEHEHHA IPUKJIaHBIX
MHTEJIEKTYAIBHBIX CHCTEM H CHCTEM IIOJIEPKKH TPHHATHS
pELIEHU;

HaBBIK  TOCTPOEHHMS  MOJENeH  NpeICTaBlIeHHs  3HAHHI,
IIOIXOJAaMH M TEXHHMKOM pelleHHs 3ada4y HCKyCCTBEHHOIO
HHTEJUIeKTa, MH(GOPMALMOHHBIX MOJENEH 3HaHHM, METOHaMH
IIpeIcTaBIeHus 3HaHUH (METOABI HHXXEHEPHH 3HAHHH.

2.2.1.3. Conepxanue qucuHmInHbl « MHTE/IEKTYAIBHBIE CHCTEMbI H TEXHOJIOTHID)

Kon
pasaesa

Pazgen

Conep:xanne

Beenenue B

[Momxoapl K OIpeIeNeHHI0 HCKYCCTBEHHOrO HHTEJLIEKTa
(UH). HHbOopMaLMOHHBIH, OuoHHYECKHH 7
3BOMIOLMOHHBIN 1OIX0/bl. MHTENNeKTyanbHble CHCTEMBL.
Llenu, 3a1a4K U BO3MOXKHOCTb co3anus MH.

MHTEJIEKTYaNbHblE CUCTEMBI M | DTarlbl pa3BUTHS H OCHOBHbIE Hanpasienus MU,

TEXHOJIOTHH

Knaccupukauus — untennektyansHeix — cuctem  (MC).
O6obwenHas GyHkuroHansHas crpyktypa MC. OcHoBHble
cBodicTBa W BO3MOKHOCTH. OOo6lUeHHas THUMOIOTHS
3HaHHUH.

I[Ipemvernas obnacts. JlaHHsle ¥ 3HaHus. CBOMCTBa,
XapaKTePUCTHKH 3HaHHUH. [TponienypHsle %1
nexnaparuBHble 3HaHHA. Krnaccumukanus 3HAHHH IO
rny6uHe, Mo JkecTKocTH. PopMmanu3anus 3HAHHHA.
dopmasbHEIE SI3BIKH. S3pIKu (Mozenu)
npejcraBieHus 3HaHWA. Knaccupukamus Monenel
3HAaHHA M JaHHBIX. DopManbHO-JIOTHYECKHE MOMICIH.
Jloruka  BbICKa3bIBaHHH.  AndaBuUT, aKCHOMBL,
TEOPEMBI, JIOTHYECKHE IIEPEMEHHEBIE, JIOTHYECKHI
BbIBOJ[. OCHOBHEIE 3aKOHBI U IpaBUiIa BBIBOJA JIOTHKH
BEICKa3bIBaHMi. Jlormka IIpeIuKaToB. DIEMEHTHI

dopmanuzalya U MOJEH g3bIKa JIOTMKHM IPeJIMKaToB. TepMbl, KBAHTOPBI
NpeAcTaBJIEHHs 3HaHUH BceoOmHOCTH ¥ oOume3sHauynMocTd. MojalbHbe

JIOTHKH, ICEBAO(PHU3UUECKUE JIOTHKH M OHTOJIOTHH.
[Tpoaykuuonusie Mojenu. [Tlpoaykuus. CHCTEMbI
TIpaBHII. KoHceKkBeHTBI " AHTENENEHTHI.
BeposTHOCTHBIE ~ NpOAyKimu. ['mmoresa,  axr,
ceuperenscTBo. @opmyner  baiteca. Meron 1eH
CBHJIETENBLCTB, K03 HHUIUEHTEI YBEPEHHOCTH
Hloprmuda. @peiimer Munckoro, cnotel.  Buisr
dpeiimoB. CemaHTHYECKHE CETH. ACCOLHATHBHbIE
cetn Ksuinana. MexaHu3M acconpaldd HEHPOHHBIX
kinetok. OCHOBHbIE OTHOIIEHHS B CEMaHTHYECKHX
cerax. Cuenapun [llenka. Kay3anbHple OTHOIICHHA
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T'eHeTHUeCKHH aNTOPHTM:

Teopus somonun JapsuHa u ee npumenenue B MC.
[ToHATHE O reHETHUYECKOM AIrOpHTMe. DTalbl paboThI
FeHEeTHUYECKOro aJIFOpHUTMa. Koaunposanue
uHpopMard W (OpMHpOBaHHME  TIOMYNSLHH.
Ounenusanue nomysiuuu. Cenexiusa. CKpelluBaHue U
dopMupoBaHHE HOBOrO  IOKOneHHs. Myramus.
Hacrpoiika mapamMeTpoB I€HETHYECKOIO aIrOpHTMA.
Kanonudeckuii reHeTHdeckuii anroput™m. Ilpumep
paboThl TEHETHYECKOTO AIrOpHTMa. PeKOMEHIANH K
IIpOrpaMMHO peanu3aln TeHETHIECKOro
anroput™a. [IpEMeHEHHE I'eHETHYECKOro aliropuTMa
JUIS pEIeHus 3a/1a4 ONTUMHU3aIMH | allIPOKCHMALIHH.
Heuerkas oruka:

Mmuorosnaunsie moruku. Hederkas noruka. Heuerkoe
MHOkecTBo.  CremeHs  BXOXIEHHS  (YpOBEHb
npuHaIekHOCTH). OCHOBHBIE ONEpAlMK B HEYETKOH
noruke. HeueTkue mpaBHia BBIBOIA B OIKCIEPTHBIX
cucremax. Qazudukaims, nepazupuxanus, HEYETKHH
BeBoJ. CpasHenue BbBojoB Mamdani u TVFL
Metoapl jedasudpukanuu. OTIMUME HEUETKOCTH H
BEPOSTHOCTH.

OKCIepTHBIE CHCTEMBL:

Ilomsarue oskcmeptHoit cucrembl. Crpykrypa 3C.
Knaccupuxanuun OC. IMoaxonmsr k cosmanmio IC.
[Ipeumymectsa u HegocTatku IC. OcobeHHOCTH
HeopMann30BaHHBIX 3a7ad. MHTerpupoBaHHOCTH,
oTkpeITocTs B mepeHocuMocts DC. IIpobGnemuo /
npeamerso — opuentuposanHsie MC. Tunomorus 5C.
[NpuHIMNHATEHAsS TEXHOJIOTMs CO3JaHHA H 3Tallbl
npoektupoBanus SC.

[IpakTHUECKHE METO/IbI
H3BJIEYEHHUS 3HAHUA

2.2.1.4. SI3bIk peajH3alMH NPOrpaMMBI

[IporpamMma JUCIMILTMHEI Peanu3yeTcs Ha ToCyJapCTBEHHOM s3blke Poccuiickoi
Oenepanni.

2.2.2. YYEBHO-METOJUYECKOE U HWH®OPMAIIMOHHOE OBECIIEYEHHUE
JUACIHHAIIIAHBI «MHTe/IeKTYaJbHbIe CHCTEMbI H TEXHOJIOTHID)

TleuaTHbIC H3TAHHA

Tiyxux, U.H. VaTenekryansHsie iHQOpMAIHOHHEIE CHCTEMBI : y4e. ocobue Mid By30B /
. H. Tnyxux ; TIOMEHCK. TOC. yH-T. - 2-€ H3]1., mepepal. u no1. - Mocksa : IIpocmexr, 2019.- 136
C. : I DK3eMIUISPHL: Bcero:8

DJIeKTPOHHBIE pecypebl (M3JaHH)

Byrakos, H.A. O6pa6oTka Gonplmx HaHHEX ¢ Apache Spark : yae6HO-MeTOAMYECKOE IOCOOHE :
[16+] / H.A. Byrakos, M.B. ITetpos, [I. Haconos. — Cankr-Ilerep6ypr : Yuusepeurer UTMO,
2019. — 52 c. : w1 — Pexum nocrtyna: no noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=566771 (nara obpamenus: 13.05.2021). -
bubmuorp. B KH. — TeKCT : 2JIEKTPOHHBIH.
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CumankoB, B.C. Metoasl M anropuTMbel Iomcka uH(popMaimuu B FHTrepHere=Search
methods and algorithms for information retrieval on the Internet / B.C. Cumankos, J[.M. Tonkaues.
— Mockga : Bubmmo-I'nobyc, 2017. — 332 c. : rpad., cxeM., WiI. — Pexxum goctyna: 1o MOIIHCKe. —
URL: https://biblioclub.ru/index.php?page=book&id=499077 (mata obpamenus: 13.05.2021). —

Bbubmuorp. B ku. — ISBN 978-5-9500501-8-3. — DOI 10.18334/9785950050183. — Tekcr

3JIEKTPOHHBIH.

HpO(l)ECCHOHaJ'lebIe 0a3nbl JaHHBIX, nu(]mpmaunonﬂo-cupanoqnue H INOHCKOBBIE

CHCTEMBI

Hayunas snekrponHas 6ubnuoreka eLIBRARY .RU. Pexxum noctyna: http://elibrary.ru.
HayuHas osnekTpoHHas Oubnuoreka oTkpbiToro aoctyna KubepJlennnka. Pexum aocrtyna:

http://cyberleninka.ru.

DnekTpoHHO-OMbIHoTeYHas cucTeMa «YHUBepcuTeTckas OGubnuoTeka OHsiaiH». PexuM aocTyna:

http://biblioclub.ru.

Wndopmaumonnas cuctema «HayuHsiii apxus». Pexxum noctyna: http://HayuHbiiiapxus.pd.

Marepuaus: nis oy ¢ OB3

Becs xontent OBC mpenctasner B Buie ¢aiiloB cremuanpHOro ¢opmara UL
BOCIIPOM3BE/IEHUs CHHTE3aTOPOM DEYHM, a TaK XX€ B TECTOBOM BHJE, IPUTOAHOM Ul NPOYTEHHA C
HCIIOJE30BaHHEM SKPAaHHOM JIyIIbl U HACTPOMKON KOHTPACTHOCTH.

2.2.3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE TUCHHUILTAHBI
«AHTe/UIEK Ty aJIbHBIE CHCTEMBI H TeXHOJIOTHID)

CaeJeHHsi 00 OCHAMEHHOCTH AMCHHIUIHHBI CIEIHAJN3HPOBAHHLIM H Ja00paToOpHBIM
o0opyaoBaHHEM H MPOrpaMMHBIM o0ecredeHHeM

Ne | Bun zansaaii HaumeHnoBaHHe OcHaleHHOCTh CHeNHAIBHBIX Ilepeuenn
o\n crnenHaJbHbIX noMelieHHi H NoMeLeHHH 115 NporpaMMHOro
noMeueHni H CaMOCTOATEIbHOI padoThbl obecneveHus.
noMeweHuii aas PexBu3nTHI
caMocToATeJbHO NOATBEPKAAIOIIETO
padoThI JOKYMEHTAa

1 | Jlexuuu VueOHas Mebene ayauTopHas ¢ | OneparmoHHas

ayIUTOPHS AN KonuuecTBOM paboumx mect B | cucrema Windows,

NpOBeIeHUs COOTBETCTBHM C KOJHMYECTBOM | O(UCHBIH NaKkeT

JIEKL{HOHHBIX CTYIEHTOB, pabouee mecTto | Microsoft Offices

3aHATHH Tperno/aBareis, nocka | UHTerpupoBaHHas
ayJMTOpHAs. cpena pa3paboTKH
Komnerotepnas TexHHKa: | Microsoft Visual
KOMILIEKT npoekiuoHHoro | Studio
obopynoBaHus Ioroeop Ne 43-
(HoyTOyK/KOMMBIOTEP, MNpoekTop | 12/1712-2019 ot
(8 ToM uucie nepeHocHoit), | 18.11.2019;
POEKLIMOHHBII 3KpaH/I0cKa).

2 | [lpakTuueckue Yuebnas Mebenb ayauTOpHas ¢ | OnepaumoHHas
3aHATHA, ayAMTOpHA A5 KoauuecTBoM paboumx mecT B | cuctema Windows,
KoHcyneTaumy, | npoBefeHHs COOTBETCTBMM C  KOMMYECTBOM | O(MCHbIH MaKeT
Texymmit MpPaKTHYECKHX crynentos, pabouee  mecto | Microsoft Office,
KOHTpOJIB, 3aHATHH, npernoJiaBaTens, nocka | Jlorosop Ne 43-
NIPOMEKYTOYHAsA | KOHCYJIbTALHH, ayquTopHas (WM TMpoeKuuoHHsH | 12/1712-2019 ot
aTTecTalus TEeKyLIero 9KpaH). 18.11.2019;

KOHTPOJIS U [lepcoHaNbHEIE KOMITbIOTEpHI, | JloroBop Ha

MIPOMEXKYTOYHOH nepudepuiHbIE YCTPOWCTBA B | NPEAOCTaBICHHE

aTTecTaluH cocTaBe  KIABHATYphl, MBIIUH, | MOCTOSHHOIO JOCTYyMa
MOHHTOpA o KOJMYECTBY | kK ceTd MHTepHeT OT
o0yyarommxcs 30.12.2019 Ne 800037
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CaMoOCTOATENBH
ag pabora
CTY/IEHTOB

TTomereHus ans
CaMOCTOSATENBHOMH
paboTsl
o0yuaroiuxcs

Meb6enb ayquTopHas.

KomnerotepHas TEXHHUKA:
MepcoHabHbIE KOMIBIOTEPBI,
nepudepuitHele  ycTpolcTBa B
cocTaBe  KJaBMATYpbl, MBILIH,
MOHHMTOpA, ycTpoiicTBa
noak/IoYeHus k ceth MHTepHer,
JoCTyn B 3JIEKTPOHHYIO
UH(OPMAaLMOHHO-

obpasoparensHyio cpexy HTH
(punuana) Yp@VY

OnepauuoHHas
cuctema Windows,
o(HUCHBIH nakeT
Microsoft Office,
Horosop Ne 43-
12/1712-2019 ot
18.11.2019;

Jorosop Ha
npeaocTaBleHue
TMIOCTOSIHHOT'O I0CTYMa
K cetd MHTEpHET OT
30.12.2019 Ne 800037
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