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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpaMmy AUCIMIUTHHEL pa3padoTaii(a)(u): 3aMectutesb aupekropa rentpa Kokynun I1.A. (HayuHo-ucciienoBaTeIbCKuid
uentp Llentp npeBocxoncrsa CnenpianbHast poOOTOTEXHUKA M MICKYCCTBEHHBI UHTEIUIEKT, IHCTUTYT BBIYMCIUTEIBHOM
MaTeMaTUKU ¥ UH(pOPMAIMOHHBIX TexHojoruil), PAKokunin@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-7 CriocoOHOCTh HAXOUTh OPraHU3ALMOHHO-YIIPABJIEHUECKUE PEelIEHNs] B HECTAHIAPTHBIX

CUTyallUsAX 1 TOTOBHOCTb HECTH 34 HUX OTBETCTBEHHOCTH

VK-1 CriocoOeH OCYIIECTBIIATh TOUCK, KPUTHUYECKUH aHATN3 1 CUHTE3 MH(OPMAIUK, TIPUMEHSITh
CHICTEMHBII TIO/IXO[] [JIs1 PEellIeH sI TOCTaBJIEHHbIX 33/1a4

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):

IoyokeH 3HATh:

- ICTOPMS BOBHUKHOBEHU U pa3ButHs 'MHTepHeTa Berueil';

- IPUHIMITHL OpraHu3auy 1 (pyHKIMoHNpoBanus 'HTepHeTa Bemeid';

- aPXUTEKTYPY JIEKTPOHHBIX YCTPOICTB Ha OCHOBE KOHTposutepa Arduino;

- BU/IBl JATUYMKOB U IPYTHX JIEKTPOHHBIX KOMIIOHEHTOB, MOAKJII0YAEMBIX K KOHTposutepy Arduino;
- CTpYKTYpY BebO-npuiioxenuit Ha miatgopme PTC ThingWorx.

JoKeH yMmeTs:

- coOUpaTh IEKTPOHHBIE YCTPOICTBA HA OCHOBE KOHTpoJuiepa Arduino ¢ UCTONb30BaHUEM JAATYMKOB U IPYTUX
3JIEKTPOHHBIX KOMIIOHEHTOB;

- pa3pabarbIBaTh (ITPOrpaMMHUPOBaTh) CKETYH JyIsi KOHTpoiepa Arduino;
- pa3ouparbcs B cyiecTByonmx [0T-TeXHONOrUsAX U MPUMEHSITh UX K KOHKPETHBIM 33/1a4aMm;
- pa3pabathIBaTh (IIPOrpaMMHPOBaTh) BeO-Tipuiokerus Ha riatgopme PTC ThingWorx.

JlomxeH BIaaeTh:

- Hay‘lHOﬁ TepMI/IHOHOFI/Ieﬁ, KJIIOYECBBIMHU ITOHATUAMU, METOJaMU U HpI/IéMaMI/I MMPOCKTUPOBAHUA, MOJACTIMPOBAHMA,
KOHCTpPYUPOBAHUA, TPOIrPpaMMHUPOBAHUA B o0JacT HWHTEPHETA Bemeﬁ;

- 6a30BBIMU HABBIKAMU Pa3pa0OTKU MPUIOKEHUI MHTEPHETA BEllle 0/ CBOM peaibHble 3a1auu Ha ratgopme PTC
ThingWorx.

JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

- IPUMEHATD NOJTYUYECHHBbIC 3HAHUA B HpaKTI/I‘{CCKOﬁ JEATCIIBHOCTH.

2. MecTo nucuumjuHbl (MoayJas) B ctpykrype OIIOII BO

Hannas aucnurimHa (MoayJb) BKoueHa B pasaen "b1.B.JIB.10.01 Juciuriael (MoAyn)" oCHOBHOHM MpogheCCUOHATIbHOM
obpasoBaresbHO# mporpammbl 09.03.02 "MHbopMaiimoHHbIe cicTeMbl 1 TexHosornu (MHpOpMaIMOHHbIE CHCTEMBbI 1
TEXHOJIOTMM)" M OTHOCHUTCS K AMCLMILIMHAM 110 BhiOopy yactu OITOIT BO, (opmupyemoli yuactTHukamu 0O6pa3oBaTesbHbIX
OTHOILIEHUH.

OcBauBaercs Ha 1 Kypce B 2 ceMecTpe.

3. O6beM qUCHATLIMHBI (MOYJISI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHeM KOJNYeCTBAa YacOB, BbIJeJEeHHBIX HA
KOHTAKTHYI pa6oTy o0yJaromuxcs ¢ npenogaparejeM (0 BUaM yUeOHBIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO
padoTy obyuarommxcs

OO61m1ast TPyIOEMKOCTh AUCIUTUTMHBI COCTaBIIsAET 4 3a4eTHHIX (bie) enuHuIl(bl) Ha 144 vaca(oB).

KonraktHast pabota - 36 yaca(oB), B TOM umcIie JeKuuu - 18 yaca(oB), npaktuueckue 3ansartus - 0 yaca(oB), 1abopaTtopHbie
padotsl - 18 yaca(oB), KOHTPOJIL CAMOCTOSITENNbHOM padoThl - 0 yaca(oB).

CamocrositenbHast padoTa - 54 yaca(oB).
Kontpons (3auér / 3x3amen) - 54 daca(oB).
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<I>opMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIIIUHBL: 9K3aMEH BO 2 CEMECTpE.

4. Conep:xanue JUCHUIUIMHBI (MOAYJs1), CTPYKTYPHPOBaHHOE MO TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBeIeHHOr0 Ha
HHX KOJIHYECTBA aKAJeMHYECKHX YaCOB 1 BHAOB YU4eOHbIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIAaH KOHTAKTHOW M CAMOCTOATEJbHONH Pa60ThI 0 AV CHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-
HX TPYJ0E€MKOCTh (B yacax) CTOSI-
N Pa3znennl iucuunumns: / Ce- lexmun,JTexmu|lIpakTu-[Iipaktu-/Iagopa-/Iadopa-| TeJIb-
MoayJist MECTP| Bcero | B 3J. |4YecKue | yeckue |TOpHbIe |TOpHbIe | Hasd
¢opme BaHaTHsA,| B 3J. [padoThL,| B 3. pa-
Bcero | cgopwme | Bcero |popme | 00Ta
1. Tema 1. O6mmue nonoxenus "MHTepHeTa Bemen' . 2 2 2 0 0 0 0 6
2 Tewma 2. Apxurektypa "VHTepHeT Bewen". 2 2 2 0 0 0 0 6
3. |Tema 3. [IporpamMmmHoOe oOecrieueHue. 2 2 2 0 0 0 0 6
4 Tema 4. Cetu, 00pabOTKa JaHHBIX M 00JAYHbIE > 3 3 0 0 0 0 5
BBIYKCIICHHS.
5. |Tema 5. OcHoBbl padoTsi ¢ Arduino. 2 2 2 0 0 0 0 6
Tema 6. Co3nanue npmnoxenuii IHTepHeTa Bete
6. |na mnatgopme PTC ThingWorx 2 2 2 0 0 0 0 10
7 Tema 7. PazpaboTka rpynroBoro npoekra. 2 5 5 0 0 0 0 15
MToro 18 18 0 0 0 0 54

4.2 Cogep:xkanne JUCIHUILITHHBI (MO TyJIs1)
Tema 1. O6uue nmogoskenus '"MarepHera Bemeit''.

Otkyaa Bo3Huk MHTepHer Beweil. bazossle npunnuns! "MaTepHeTa Bewmeil". [1nans! u nporuossl BHeapeHus "MHTepHeTa
Bereit". [IpoGiembl BHeqpeHns. BBeeHre B MpoOIeMaTHKY MPOSKTHPOBAHKS U

peanmzauuu cucreM kiacca 1oT.
[IpakTyeckoe ocBOEHME CTaHIAPTHBIX UHTEP(EHCOB.

Tepmunonorus u onpeaenenus. "Viatepret Benient (Internet of things, IoT)". STEM (science, technology, engineering, and
mathematics (Hayka, TEXHOJIOTUH, MHXUHUPUHT U MaTeMaTHKa))

Tema 2. Apxurekrypa "'IHTepHeT Bemeii''.

YpoBeHb CEHCOPOB U CEHCOPHBIX ceTell. Y pOBeHb ceTel M UTI030B. CepBHUCHBIA YPOBEHb M yPOBEHb NPMIIOKEHUH. [IpOTOKOIIEI
YPOBHSsI IPUJIOKEHHUH. Y poBeHb NpeacTaBieHns. OCHOBHbIE (DYHKLIMM Ha YPOBHE MpeACcTaBieHus. [JaTuuKky 1 NUTaHue.
INepenaua naHHbIX. VIHTEpHET MappyTU3aLyst K IPOTOKOJIBL. YTPO3bl U 0e30MaCHOCTh B MHTEPHETE BEILeH.

Tema 3. IlporpaMmHoe o0ecreveHune.

O0630p cylIecTBYOIIMX IAT(OPM U CEPBUCOB JIJIs1 pa3BEPTHIBAHKSI TEXHOJIOTHUYECKUX pellieHui ¢ nmpuMeneHreM "VHTepHeTa
Bereit". Tumbl mporpaMMHO-aNIapaTHHIX 1aTdhopM HHTepHeTa Bemiell. OCHOBHBIE XapaKTepUCTHKH ITPOTr paMMHO-AIaPaTHBIX
m1aTdopM MHTEpHETA Bellel.

KomnonenTs! matgopm unrepreta Bemeil. Ilnargopmer GE Predix, Intel, Cisco, PTC Thingworx
Tema 4. CeTn, 06pabd0TKa JaHHBIX U 00JIaYHbIE BHIYUCJIEHHUS.

Oo6naunbie BeuncieHus. Kitaccudukanus v 0CHOBHbIE MOJE/IN O0JIAYHBIX BBIYMCIICHUN. POJIb 00TaYHBIX BEIYKCIICHUN B
00paboTKe U XpaHEHUH JaHHBIX, TOJTyYaeMbIX OT cucteM. [IpumMepsl 06auHbIX I1aThOPM TSt 00PaOOTKHU U XPaHEHUS IaHHBIX.
dpeiiMBopk B3aumogericteus "Bemiedn” AllJoyn. Apxutektypa pacripeneneHHbIx ciyx0 (Distributed Services Architecture).

Tema 5. OcHoBbI pa6oThi ¢ Arduino.
O630p cemeiictBa Arduino, cpaBHeHHE XapaKTEPUCTHK
Pa3HBIX IJIAT CEMEWCTBA, aHAIN3 MIPEUMYILECTB U

HEIOCTATKOB B cpaBHeHUM ¢ aHasoramu. CTpyktypa u coctaB miathl Arduino. OcHoBHbIe BHIBOABI TU1aThl Arduino. OCHOBHBIE
BXojpl athl Arduino. Pabora ¢ 1iudpoBsIMU 1 aHAJIOrOBBIMY BBIBOZIaMU. 3anuch H(popmanuu. [IpoekTupoBanue cxem pu
padore ¢ Arduino.

Tema 6. Coznanne npuio:kenniit Unreprera Bemeii Ha miatdgopme PTC ThingWorx
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OcHOBHBIE IPUHIMIIBLI CO3AaHKs npuioxkeHuid Hreprera Bemeil. CTpykTypa npuioxenuil iHTepHeTa Belleil Ha miatgopme
PTC Thingworx. Oto6paxenue napopmanmu Ha miatgpopme PTC Thingworx. Bumxkersl. Oto6paskenue nHpopMayy Ha
mnatgopme PTC Thingworx. MI3meHeHne napaMeTpoB Bellly ¢ TIOMOIIBI0 Ipadpuueckoro untepdeiica. Vicnonszobanue
TaliMepoB.

Tema 7. Pazpa06oTKa rpynnoBoro mpoeKra.

AHaIN3 CyIIEeCTBYOIIEH CUTYaIVA ¥ BHIOOP TIPOOJIEMATHKY JUTSI peaTi3alliyl TEXHOJIOTHUYECKOTO PElIeHus C TPUMEHEHUEM
"Unrepuera Bemer" u miatdopmel PTC ThingWorx. Peamzanus BeiopanHoro rnpoekTa. [IporpaMmMmupoBaHye KOHTPOJUIEPOB.
Paspabotka kimeHTcKoro npuiokenus. TectupoBanue npoToTuna. [IoAroToBKa u mpecTaBiIeHUE TPOSKTa.

5. IlepedyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHH UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalommuXcs Mo
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJalomMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeACcTBeHHOro yuactust. CamocrosiTenbHas paboTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO paboTy. CamocTosTesibHas paboTa 00yYaIoMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOGHHE OT/IEJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TAK U MIPOpadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst camocTosiTebHON paboThl 00yYaloMecst YUTAIOT U KOHCIIEKTUPYIOT y4eOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJIHSIIOT 3a/IaHMs1, HAIIPABJICHHBIE Ha 3aKpeIlieHNe 3HAHUIA 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIeMY U IPOMEKYTOUHOMY KOHTPOJIIO 0 JUCLIUILIIMHE.

OpraHu3alysi CaMOCTOSITETIEHON padoThl 00YUAIOIIMXCS perjaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00pPa30BATEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anuy U OCyIIECTBIEHNs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMam CHelMaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPXK/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparmy Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBe/ICHII "

VYcraB (eaepanbHOro rocyIapcTBEHHOI0 aBTOHOMHOT0 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITIpuBomKCK M)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTPEHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BATENIbHOTO YUPEKIEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii ([TpuBomkckuit) enepaibHblil yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa

6. ®OH/] OLIEHOYHBIX CPe/ICTB M0 JUCIUILIHHE (MOIYJII0)

@DoH/ OLIEHOYHBIX CPEACTB 110 AUCLUIIIMHE (MOIYJI0) BKJIIOYAET OLIEHOUHbIE MaTepUallbl, HallpaBJIEHHbIE Ha TPOBEPKY OCBOEHHUS
KOMIIETEHIIMI, B TOM UMCJIE 3HAHUI, YMEHUI 1 HaBbIKOB. POH/I OLIEHOUYHBIX CPEACTB BKJIIOYAET OLIEHOYHBIE CPE/ICTBA TEKYILETO
KOHTPOJISI U OLIEHOYHbIE CPEACTBA IPOMEKYTOUHOH aTTeCTalUN.

B (oHe O1IEHOYHBIX CPENICTB COAEPKUTCS CIeAyoIas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [IAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 AUCLUILIMHE (MOJYJI0);

- KpUTepHH OlleHUBaHUS C(DOPMUPOBAHHOCTU KOMITCTEHITHIA;

- MexaHu3M (POPMHUPOBAHMS OLIEHKH MO JUCHUIUTHHE (MOIYJIO);

- OIMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIEAYPbl OLIEHUBAHUS 1J151 KaXKI0TO OLIEHOUYHOTO CPEACTBA;
- KpUTEpHHU OLICHUBAHUS [JTs1 KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COACPIKAHNE OLIEHOYHbIX CPEACTB, BKJIIOYaA TpeéOBaHI/IH, MPEeAbABIIAEMBIC K HCﬁCTBHHM o6yqa10u1nxc5{, AEMOHCTPUPYEMBIM
pesyjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JUTEPATYPbl, HEOOX0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHMe UCIUIUIMHBL (MOJLYJIs) MPEAIoJaracT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIIbHON y4eOHOH nTeparypsl. Jluteparypa
MOXeT OBbITh JOCTYIHA 0OYYaIOIIMMCsI B OJHOM U3 JBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBaHUHM 3aKmoueHHbIX KDY noroopos ¢
MIPaBOOOIAJATEISIMUA;

- B meyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OOydJaromiuecs mojy4yanT yIeOHyIo JUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMHK TI0JIb30BaHUsI HaydHO! OHOINOTEKON.
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DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn NCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOH]T
JOJDKEH OBITh YKOMIIEKTOBAH UMM U3 pacuera He Menee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTEIBbHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Juil, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUIUIMHY.

INepedeHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHUILTAHEL. OH MOAJIEXUT OOHOBJIEHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK JEKTPOHHBIX U30aHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBOEHHUS JUCIUIIUHBI (MOTyJIsT)

MGBOT - https://mgbot.ru/

Odurmansheiii pecypc Arduino - https://www.arduino.cc/

Poccuiickuii ncciie1oBaTeIbCKAI U KOHCAITUHIOBBINA LIEHTp - http://internetofthings.ru/
CaiiT akaieMun UHTEpHET Belei - http://iotacademy.ru/

Caiir komnanuu PTC - http://www.ptc.ru.com/

9. MeToandecKne yKa3aHHSA VI 00yJaIomIXCs M0 0CBOEHUIO JUCIHUIIAHBI (MOTyJIsT)

Bujg paéor MeToanueckue peKOMeH alu

JIEKLIUU Jlekuus siBnsieTcst OCHOBHOM (popMO¥ 00yueHHs B BhICILIEM Y4eOHOM 3aBelleHNH. B Xo/1e JIeKIIMOHHOTro Kypca
JIaeTcsl 1IEIOCTHOE MPE/ICTABIEHNE O Kypce. 3alncH JIEKIUA B KOHCIIEKTaX J0JKHBI ObITh N30MPaTEIbHBIMHU,
MOJTHOCTBIO CIEAYET 3alUChIBATh TOJIBKO ONpesieeHNs. B KOHCeKkTe peKkOMeHAyeTCs IPUMEHATh COKpalleHue
CJIOB, YTO YCKOPsET 3anuch. Bonpockl, BO3HUKAIOLME B X0/ JEKLUH, PEKOMEHIyeTCs 3allUChIBATh Ha MOJIAX U
10cjle OKOHYaHHUs JIEKLIMK 00paTUThCS 3a pa3bsACHEHUEM K Ipenofasaremo. Heo6xoaumo akTUBHO paboTath ¢
KOHCIIEKTOM JIEKLJMU: TI0CJIe OKOHYAHM JIEKIIUM PEKOMEHAYETCs IEPeYUTaTh CBOU 3alllCH, BHECTH MOMIPABKU U
JIONIOJTHEHM S Ha NoJisAX. KOHCMEeKTHI JIEK1MiA clielyeT UCIOIb30BaTh IIPY NMOArOTOBKE K CEMMHapaMm, Ipu
MO/IFOTOBKE K 9K3aMeHY, IIPH BBINOJHEHUH CAMOCTOSITENIbHBIX 3aJaH1I U IOMAIIHUX padoT.

naboparophsie | [Tpu BbIMONHEHUN TA0OPATOPHBIX PAabOT MO U3YUEHHBIM METO/IaM Pa3paboTKu pellieHuit Kiacca ?UHTepHeT
paboTh Belei? MpeamoYTHTETbHOM
Mpe/ICTaBIIsIETCsl paboTa, BHIIOJIHEHHAS], HATIPHUMED, B BU/IEC A/IANTALIMN CYIIECTBYIOIIETO arOpUT™MAa
B3aUMOJICHCTBUS C YCTPOUCTBAMH, 00paOOTKY JaHHBIX WJIM MHTETPAIMH B IIEJIOCTHYIO CUCTEMY C yKa-
3aHHEM U3MEHEHUH, BHIMOJIHEHHBIX B OPUTMHAILHOM aJITOPUTME C OOBEKTUBHOMW OIIEHKON XapaKTepH-
CTHUK MOJy4eHHOro peitienusi. [IpuBeTcTByercst paboTa ¢ aKTyalIbHBIMUA MaTepUalaMy U3 3apyO0ekHON
1podheCCUOHANILHON MEPHOJIUKHY, MTOCBAIIEHHBIMU OOCYKICHUIO PeaibHBIX MPOOJIEM MOCTPOCHUS U
IKCIUTyaTaluu cucteM Kiacca ?HHTepHeT Beleid? B BHIOPAaHHOU /151 CAMOCTOSITEIbHOM paboThI Mpeji-
METHOH 00JIaCTH.

CaMoCTOSI- [pu BHINOJHEHNM CAMOCTOSATENBHBIX U MMPAKTHYECKUX padoT MO U3yYEHHBIM METOJaM pa3pa-
TeJIbHas padoTa | 00TKHU peleHuil kiacca ?HHTepHeT Belleil? noompseTcs UCIONb30BAHIE CAMOCTOATENBHO HaliIeH-
HOH CIIpaBOYHON MH(OPMAIMU U TIPOrPaMMHBIX pa3padoTok u3 VIHTepHeT?MCTOYHUKOB, HO C 00s13a-
TEJIbHOM CCBUIKOM Ha aJpec caiiTa U aBTOPOB UCIOJIB30BaHHBIX MAaTEPUAJIOB.

9K3aMeH B x0/1e HOArOTOBKHM K 9K3aMeHy 10 JUCLMILIAHE 00yYaoIIeMyCsi PeKOMEHIYETCsl [IOBTOPUTh BECh paHee
M3YYEHHbIN MaTepHall, KAK TEOPETUYECKOTO XapaKTepa, Tak U MpaKTHYecKue (JJabopaTtopHsie) padoThl, H3YUHTh
PEKOMEHIyeMyI0 TPEMOAaBaTeNIeM JTUTEPATYPY, OPEIEIUTh BO3MOXKHBIE TPOOIEMHBIE MECTa YCBOSHHSI
Marepuaa 1 IPOBECTH JOMOJHUTEIbHBIC 00pa30oBaTe/bHbIE OEHCTBYS VISl pa3peleHNsI BbIABICHHBIX paHee
poGesioB

10. ITepeyenb nHG OPMAIMOHHBIX TEXHOJOTHIA, HCIOJIb3yEeMbIX NPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 NPoIecca
Mo TUCHUILIIHE (MOIYJII0), BKJIHYAs NepedeHb NPOrpaMMHOro odecnedeHuss 1 MH( OPMANMOHHBIX CIIPABOYHbIX
cucTeM (IIpH HEOO0XO0JUMOCTH)

IepeyeHb MH(MOPMAIIMOHHBIX TEXHOJIOTUI, UCIIOIb3YEMBbIX IIPU OCYILECTBIEHHMH 00pa30BaTEIbHOIO Mpoliecca IO AUCIUILUINHE
(MomyJ0), BKJTIOYAsI IIepeveHb MPOrpaMMHOro odecrieueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM, ITPEACTABJICH B
IpunoxeHuu 3 K paboyelt nporpaMmMe TUCIUILIMHBL (MO JIst).

11. OnucaHne MaTepuAIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsI OCYIIECTBJIEHH 00Pa30BaTEJLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

SAEKTPOHHBH
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MaTepI/IEU'[I)HO-TCXHI/I'-IeCKOC obecrieueHre 06pa30BaTeJ'II>HOFO nmponecca 1no AMCuuIinHe (MO)Iy.TIIO) BKJIIOYAET B ceOs cilenymomue
KOMIIOHCHTHI:

INomereHyst 47151 CAMOCTOSTENBHOM PabOTHl 00yYaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMATM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYyJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOU TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUEHHs K ceTr "VIHTepHeT" n obecneueHrneM JocTyma
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebhyo cpeny KOV.

YueOHble ayANTOPHH JUIsi KOHTAKTHOM paboTHI ¢ MpenoiaBaTesieM, yKOMILIEKTOBaHHbIE CIIEUAIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJIbS).

KowmrbioTep 1 IprHTEp AJIs paciedaTKy pa3JaTOYHbIX MaTepHasioB.
MynbTMeauiiHas ayAUTOPHUS.
KomrmbioTepHBIit KJtacc.

12. CpeacrBa ajjanTanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalonUXCsi HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,£[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOTHU, 06HCI“IaIOH.[I/IC
BOCIIpUATUE I/IH(bopMaL[I/II/I O6y'~IaIOH_[I/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/laHNe TEKCTOBOW BEPCHU JII0OOr0 HETEKCTOBOI'O KOHTEHTA JUIsl €70 BOZMOXXHOI'O IPeoOpa30BaHus B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE 17151 Pa3IMYHBIX M10JIb30BATEICH;

- CO3JaHMUE€ KOHTCHTA, KOTOprﬁ MOJKHO NPEACTAaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTCPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTb MaCIHTa6I/IpOBElHI/IH TEKCTA U H306pa)KeHHﬁ 0e3 NOTEPH Ka4veCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00YUaIoIMXCsl BOCIPUHUMATD OJJHY M TY ke MH(OPMAIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUsIMH CJIyXa MOJTy4Yaid HH(POPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHHe MTPOrPaMMHBIX CPEJICTB, 00ECIIEYNBAIOIIMX BO3MOXHOCTb OCBOCHHS HABBIKOB U YMEHHI, (DOPMUPYEMBIX
JVCIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIE BUPTYAJIbHBIX JJA0OPAaTOPHi M CUMYJISILIMOHHBIX TEXHOJIOTHI;

- IpMMEHEHNe JUCTAHIIMOHHBIX 00pa3oBaTeIbHBIX TEXHOJIOIUH A1 Nepefau MHGOPMALMKY, OPraHu3aLy Pa3IndHbIX (hOpM
MHTEPaKTUBHON KOHTAKTHOM paboThl 00Y4YaloLIerocs ¢ MpernojaBaTesieM, B TOM YKcie BeOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU S BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJEHCTBHSI BCEX YYaCTHUKOB JUCTAHLIHOHHOTO
00y4eHus1, IPOBEeJEHNUs] CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMU U 3aILUTHI BHIIOJIHEHHBIX PaOOT, IPOBEASHNUS TPEHUHIOB,
OpraHM3aLUK KOJUIEKTUBHOMN paboOThI;

- IPUMCHEHUEC JUCTAHIIMOHHBIX O6pa3OBaT€HLHLIX TEXHOJIOTUI UL OpraHnu3atun (I)OpM TEKYHIEro u NIpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHUE TIPOJOJIKUTEIBHOCTH CIaui 00YYaloMMCsl MHBAIUIOM WX JIMLOM C OT pAHUYEHHBIMU BO3MOKHOCTSIMHU 310POBbS
¢opm rpome:xyTOUHOI aTTECTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3aM€Ha, IIPOBOANMOIO B MMCbMEHHOI q)opMe, - He Oostee uem Ha 90 MHHYT;

- IPOJIOJKUTEIFHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popMme, - He
6osiee yeM Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUsT 00yYaloIIerocsl MpH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

[Iporpamma cocrasiieHa B cootBeTcTBuM ¢ TpedoBanusiMu PI'OC BO u yyeOHbIM 1u1aHoM 1o Harpasienuio 09.03.02
"NHpopMaLMOHHbIE CUCTEMBI U TEXHOJIOTUHU" 1 PoUIII0 NOAroTOBKY "VIH(pOpMalMOHHbIE CUCTEMBI M TEXHOJIOTHUH .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.10.01 Hnmepnem-eeueii

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noarorosku:_09.03.02 - MudhopMalMoHHble CUCTEMbL X TEXHOJIOTUU

ITpoduns noxroroBku: MHGOPMaNMOHHBIE CUCTEMbI U TEXHOJIOTUU

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. UnTeprer Bemeit. MccnenoBanus u obaacts npumeHenus: MoHorpacus / E.I1. 3apamenckux, V.E. Apremses. - M.: HUL]
NHO®PA-M, 2015. - 188 c. Pesxum goctyna: http://znanium.com/catalog.php?bookinfo=526946

2. IIporpammupoBanue Ha s3bike C++: YueOHoe nocodue / T.J1. Hemuosa, C.10. I'onosa, A.11. Tepentses; Ilog pea. JLI.
Iarapunoit. - M.: N1 POPYM: UH®PA-M, 2012. - 512 c. ISBN978-5-8199-0492-3 Pexum nocrtyma:
http://znanium.com/catalog.php?bookinfo=244875

3. MUKpPOKOHTPOJUIEPHI [JIs1 CUCTEM aBTOMATHKM: Y yeOHoe rnocodue / BopoBo3oB A.M. - Bonorna:Mudpa-Nnxenepus, 2016. -
164 c.: ISBN 978-5-9729-0138-8 Pexum gocryna: http://znanium.com/catalog.php?bookinfo=760122

lonoyHATE ILHAS JUTEpPATYpa:

1.BBenenue B oOnauHble Borurcrienus u TexHonoruu / ['y6apes B.B., CaByiabunk C.A. - HoBocu6.:HI'TY, 2013. - 48 c.: ISBN
978-5-7782-2252-6 Pexxum poctyna: http://znanium.com/catalog.php?bookinfo=557005

2. TIporpammupyembie KOHTPOJUIEPHI B CUCTEMAaX MPOMBbIIUIEHHOM apToMaTu3anuu: Y 4yeOuuk / [ummos O.B. - M.:
HULIMHO®PA-M, 2016. - 365 c. - (Boicuee oopazoBanue: bakanapuar) ISBN 978-5-16-011205-3- Pexxum noctyna:
http://znanium.com/catalog.php?bookinfo=515991

3.Llapes, P. 1O. ITporpammupoBanue Ha si3bike Cu [DnekTpoHHBIH pecypc] : yued. mocobue / P. 10. Llapes. - KpacHospck:Cud.
dbenep. yn-1, 2014. - 108 c. - ISBN 978-5-7638-3006-4- Pexxum gocrtyna: http://znanium.com/catalog.php?bookinfo=510946
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.10.01 Hnmepnem-eeueii

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noarorosku:_09.03.02 - MudhopMalvoHHbIe CUCTEMbL X TEXHOJIOTUU

ITpoduns noproroku: MHGOpPMaNMOHHBIE CUCTEMbI U TEXHOJIOTHU

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.
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