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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 U MHGOpMaMoHHbIX TexHosorui), PAKokunin@kpfu.ru ; nonenr, k.H. Mensenesa O.A. (Kadeapa
MH(pOPMALIMOHHBIX CUCTEM, OTAEIEeHHE (DyHJaMeHTaIbHON NH(OPMATUKU U HH(OPMALIMOHHBIX TEXHOJIOTHiA),

OAMedvedeva@Xkpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yuarnImuiics, OCBOUBIINE QUCIWIUTAHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHI[IU npuoodperaemMoii KOMIeTeHIUH
IK-7 CriocOOHOCTh HAXOAUTbh OPraHU3aLIOHHO-YIIPAaBIeHYECKHE PEIeHNs] B HECTAaHAAPTHBIX
CUTYaLlUsIX U TOTOBHOCTb HECTH 32 HUX OTBETCTBEHHOCTD
VK-1 CriocoOeH OCYIIECTBIIATh TOUCK, KPUTHUYECKUHA aHAIN3 1 CUHTE3 MH(OPMAIUK, TIPUMEHSITh
CHICTEMHBII TIO/IXO[] [JIs1 PELIeH I TOCTaBJIEHHbIX 33/1a4

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):

HoyokeH 3HATh:

- ICTOPMS BOBHUKHOBEHU: U pa3ButHs 'MHTepHeTa Berueil';

- IPUHIMITHL OpraHu3amy u (pyHKIMoHnpoBanus 'VHTepHeTa Bemeid';

- aPXUTEKTYPY JIEKTPOHHBIX YCTPOICTB Ha OCHOBE KOHTposutepa Arduino;

- BUJbl JATYUKOB U APYTI'UX JICKTPOHHBIX KOMIIOHEHTOB, NOAKIIOYAC€MbIX K KOHTPOJUIEPY AI'dlliIlO;

- CTpYKTYpY BebO-npuiioxenuit Ha miatgopme PTC ThingWorx.

JoKeH yMeTs:

- coOUpaTh IEKTPOHHBIE YCTPOICTBA HA OCHOBE KOHTpoJuiepa Arduino ¢ UCTONIb30BaHUEM JAATYMKOB U JIPYTUX

QJIEKTPOHHBIX KOMIIOHEHTOB;

- pa3pabarbIBaTh (ITPOrpaMMHUPOBaTh) CKETYH JyIsi KOHTpoiepa Arduino;

- pazbuparbcs B cymiecTByIomuX [oT-TeXHONMOrUsAX ¥ MPUMEHSTh MX K KOHKPETHBIM 3a/1a4aM;

- pa3pabathIBaTh (IIpOrpaMMHPOBaTh) BeO-Tipuiokerus Ha riatgopme PTC ThingWorx.

JlomxeH BIaaeTh:

- Hay‘lHOﬁ TepMI/IHOHOFI/Ieﬁ, KJIIOYECBBIMHU ITOHATUAMU, METOJAaMU U HpI/IéMaMI/I MMPOCKTUPOBAHUA, MOJACTIMPOBAHMA,
KOHCTpYUPOBAHUA, TPOIrpaMMHUPOBAHUA B o0J1acT HUHTEPHETA Bemeﬁ;

- 6a30BbIMHU HABBIKAMU Pa3pa0OTKU MPUIOKEHUI MHTEPHETA BEllle M0/ CBOM peabHble 3a1auu Ha ratgopme PTC

ThingWorx.

JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

- IPUMEHATD MNOJTYUYECHHBbIC 3HAHWA B HpaKTI/I‘{CCKOﬁ JECATCIIBHOCTH.

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

Hannas aucnurimHa (MoayJb) BKoueHa B pasaen "b1.B.JIB.10.01 Juciurael (Moaynn)" oCHOBHOHM NpogheCCUOHATIbHOM
obpasoBaresbHO# porpammbl 09.03.02 "MHbopMaiimoHHbIe cicTeMbl 1 TexHoornu (MHpOpMaIMOHHbIE CHCTEMBI 1
TEXHOJIOTMM)" M OTHOCHUTCS K AMCLMILIMHAM 110 BhiOopy yactu OITOIT BO, (opmupyemoli yuactHukamu 06pa3oBaTesbHbIX

OTHOILIEHUH.

OcBauBaercs Ha 1 Kypce B 2 ceMecTpe.

3. O6beM qUCHATLIMHBI (MOYJISI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHeM KOJNYeCTBAa YacOB, BbIJeJEeHHBIX HA
KOHTAKTHYI0 pa6oTy o0yJaromuxcs ¢ npenogaparejaeM (0 BUIaM y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO

padoTy obyuarommxcs

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

KonraktHast padota - 18 uaca(oB), B ToM umcie jekuuu - 0 yaca(oB), npakruueckue 3aHsaTus - 0 yaca(oB), 1abopaTopHbie
padotsl - 18 yaca(oB), KOHTPOJIb CAMOCTOSITENbHOM padoThl - 0 yaca(oB).

CamocTositenbHast padoTa - 72 yaca(oB).
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KouTposns (3auét / x3amen) - 54 yaca(oB).
dopma poMekRyTOYHOTO KOHTPOJISI JUCIUIUIMHBL: 9K3aMeH BO 2 ceMecTpe.

4. Coaep:xaHne JUCHHMILIMHBI (MOyJis), CTPYKTYPHUPOBaHHOE N0 TeMaM (pa3/jejaM) ¢ YKa3aHHeM OTBe/IeHHOI'0 Ha
HHUX KOJIHYEeCTBA aKaJeMHYE€CKHX YaCcOoB 1 BU0B yqeﬁmﬂx 3aHATHI

4.1 CTpykTypa 1 TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAGOThHI 0 AU CHHUILIHHE (MO/IYJIIO)

Bujpbl 1 yachl KOHTAKTHOW PadoThI, Camo-
HX TPYAO0EMKOCTh (B yacax) cTod-
N Paszenpl iucuunumnst / Ce- Ulexuun, Texuun{IIpakTu-[[Ipakru-Jlagopa-/Iladopa- TeJb-
Moay.Jist MECTP| Bcero | B 3JI. | YeCKHe | YeCKHeE |TOPHBIE [TOpHbIe | Hasd
¢dopme BansTHA,| B3J. [padoThl,| B 3. pa-
Bcero | cdopme | Bcero | popme | OoTa
1. Tema 1. OGimue nonoxenus "MarepreTa Berei". 2 0 0 0 0 2 2 6
7 Tema 2. Apxutektypa "VIHTepHeT Been". 2 0 0 0 0 2 2 6
3. |Tema 3. IIporpamMmmHoe oOecrieueHue. 2 0 0 0 0 2 2 6
4. Tema 4. Cetn, 06pabOTKa JaHHBIX U 00JIaYHbIC 2 0 0 0 0 > > 5
BbIYUCJICHUA.
5. |Tema 5. OcHoBbl padoTsl ¢ Arduino. 2 0 0 0 0 2 2 24
Tema 6. Co3pnanue npmioxenuii IutepHeTta Belen
6. [Ha atrdopme PTC ThingWorx 2 0 0 0 0 2 2 10
7 Tema 7. PazpaboTKa rpymmoBoro mpoeKTa. 2 0 0 0 0 6 6 15
liToro 0 0 0 0 18 18 72

4.2 Coaep:kaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. O6mue nosoxenus '"MurepHera Bemeii''.

Otkyna Bo3Huk VMHTepHeT Bemeil. bazossie npuHumns! "MHTepHeTa Bemmeil". [11ansl v mporHo3sl BHeapeHus "iHTepHeTa
Bemieii". [IpoGnembl BHeipeHusl. BBeseHre B poOIeMaTuKy MPOeKTUPOBAHUS 1

peasmzanuu cucreM kiacca [oT.
[IpakTryeckoe ocBOEHHE CTAaHAAPTHBIX UHTEP(ENCOB.

Tepmunosiorusi u onpenenenus. "MurephHer Bemeit (Internet of things, IoT)". STEM (science, technology, engineering, and
mathematics (HayKka, TEXHOJIOTUH, WH)XUHUPUHT U MaTEMATHKA))

Tema 2. Apxutektypa ""VIHTepHeT Belne'' .

YpoBEeHb CEHCOPOB U CEHCOPHBIX ceTell. Y poBeHb ceTell U UTI030B. CepBUCHBIA YPOBEHb 1 yPOBEHb NpMIlokeHuil. IIpoTokossl
YPOBHs IPUJIOKEHUH. ¥ poBeHb npeacTabieHus. OCHOBHbIE (DyHKIIMM Ha ypOBHE NpecTaBiieHus. JaTuuky u nuTaHue.
[Nepenaua nanHbIX. HTEpHET MapIpyTU3alys ¥ MPOTOKOJIBL. YTPO3bl M O€3011aCHOCTh B MHTEPHETE BEILEH.

Tema 3. IIlporpamMmHoe o0ecnieueHne.

O0630p cyIecTBYOIIMX MIAT(OPM U CEPBUCOB /IS pa3BEPTHIBAHKS TEXHOJIOTMUYECKUX pellieHni ¢ mpuMeHeHreM "VIHTepHeTa
Bewieil". Tumsl mporpaMMHO-aNMapaTHbIX 1aT¢opM UHTepHeTa Beliell. OCHOBHbIE XapaKTepUCTUKH TPOrpaMMHO-AIIapaTHBIX
1aTOpM MHTEpHETAa Bellei.

KommnonenTst miatgopm narepreta Bemeil. [lnargopmer GE Predix, Intel, Cisco, PTC Thingworx
Tema 4. CeTn, 06pabd0TKa TaHHBLIX U 00JIaYHbIE€ BHIYHCJIEHUS.

Oo6naynsle BeraucieHus1. Kiaccudukanuss 1 0OCHOBHbIE MOZIENIH OOJIAYHBIX BEIYMCIICHUH. PoJIb 00IauHBIX BBIYMCIICHUN B
00paboTKe U XpaHEHNH JIaHHBIX, OJIyd4aeMbIX OT cucteM. IIpumepsl o0ayHbIX IaTdopM 1l 00pabOTKU U XpaHEHHS JaHHBIX.
dpeiimBopk B3anmoerctus "Bereit” AllJoyn. ApxutekTtypa pacrnpeneieHnsix ciyx6 (Distributed Services Architecture).

Tema 5. OcHoBBI pa6oThI ¢ Arduino.
00630p cemeiictBa Arduino, cpaBHEHHE XapaKTEPUCTHK
Pa3HBIX IUIaT CEMEWCTBA, aHAIN3 IIPEUMYILECTB 1

HE/IOCTATKOB B CpaBHeHNH ¢ aHaoramu. CTpykTypa u coctaB miathl Arduino. OcHoBHbIe BbIBOABI IWIaThl Arduino. OcHOBHbIE
BXxoJp! iatel Arduino. Padota ¢ nudpoBbIME 1 aHAJIOTOBBIME BBIBOAAMU. 3armich HHpopManyy. [IpoekTupoBaHue cXeM Mpu
pabote ¢ Arduino.

Crpannua 4 u3 9.
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Tema 6. Coznanne npuio:xkennii Iarepuera Bemeii Ha niargopme PTC ThingWorx

OCHOBHBIE PUHITAII CO3AaHM priiokeHnid MiHTepHeTa Bemedd. CTpyKkTypa npriioxeHuin iHTepHeTa Bemier Ha ruiatgopme
PTC Thingworx. Otoopaxenue nnpopmanuu Ha mwiatgopme PTC Thingworx. Bumkersl. OtoOpakenue nHpOpMaIy Ha
mwiatgopme PTC Thingworx. MI3meHeHrne mapaMeTpoB Bellly ¢ TIOMOIIbIo Tpaduueckoro unarepdeiica. Vicons3zoBanue
TaiiMepoB.

Tema 7. Pazpa6oTKa rpynmnoBoro mpoeKra.

AHaJIM3 CyLIECTBYIOIIEH CUTYally 1 BHIOOP MPOOIEMATUKHY JUISl PEATU3aLN TEXHOJIOTMYECKOTO PellieH s C TPUMEHEHNEM
"Nnreprera Bemeii" u miatdopmbl PTC ThingWorx. Peanuzanus BeiOpanHoro npoekTa. [IporpaMMupoBaHue KOHTPOJUIEPOB.
PazpaboTka KiMeHTcKoro npuioxeHus. TecTupoBanue mpoTtoTuna. I[IoAroToBKa u npeacTaBieHe MpoeKTa.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eceYeHHsI JJIsi CAMOCTOATEJbHONH PAa60ThI 00yJaIOIUXCS M0
U CIHILTIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCS BHITIOIHSETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOJACTBE NperofiapaTeis, HO 6e3
€ro HeMoCpeACTBeHHOro yyactust. CamocTrosiTesibHast padoTa MoApa3AenseTcsl Ha CaMOCTOSTENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 padoTy. CaMocTosTebHAs padoTa 00yUAIOIIMXCS BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3aesioB) TUCHMIUIMHBL, TAK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHON paboThl. Bo BpeMst caMOCTOsITeNbHOM paboThl 00yJaloIIrecs YNTAIOT U KOHCIIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHUs1, HANIpaBJICHHbIC Ha 3aKperIeHNe 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUILIMHE.

OpraHu3zalys CaMOCTOSITENIbBHOW padoThl 00YYaIOIIMXCs perJiaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl JINTepaTypoil 1 JEKTPOHHBIMU 00Pa30BaTE/IbHBIMU PECYPCAMHU, BKIIOYASL:

IMopsimok opraHU3alMK U OCYIIECTBIIEHUsI 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajlaBpuaTa, MporpaMMaM ClielJHITETa, POrpaMMaM MarkCTpaTyphl (YTBEPXK/IeH IPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparvu ot 6 anpesst 2021 roga Ne245)

ITucemo MuHuctepcrBa oopa3opanus Poccurickort ®eneparmu Nel14-55-996un/15 ot 27 Host6pst 2002 r. "OO akTUBU3AIMH
CaMOCTOSITEJIbHON padOThI CTYICHTOB BBICIIMX YUeOHBIX 3aBeICHUI"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazaunckuii (ITpuBosmkcKui)
(penepanbubIil yHUBEpCUTET"

IpaBuia BHyTpeHHEro pacrnopsika (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOT'O 00Pa30BaTeNIbHOTO YUPEskKJEHHs BBICLIIETO
npogeccruoHaabHOro oopazoanus "Kazanckuit (IprBosnkckuil) deaepanbHblil yHUBEpCUTET"

JlokanbHble HOpMaTHBHbIE akThl Kazanckoro (IIpuBosskckoro) penepaibHOTO yHUBEPCUTETA

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHHUILIUHE (MOIYJIIO0)

q)OH,H OLICHOYHBIX CPEACTB 10 JUCHUILIMHE (MOHyJ’IIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE SHHHHfI, yM€HHf7I 1 HaBBIKOB. CDOH)J OLICHOYHBIX CPEACTB BKIIOYACT OLUECHOYHbIC CPEACTBA TEKYIIETO
KOHTPOJIAA U OHEHOYHbIC CPEACTBA HpOMC)KyTO‘-IHOfI aTTeCTalluu.

B ¢onIe o11eHOYHBIX CPEICTB COAEPKUTCS ceayomas HHPOpMaIus:

- COOTBETCTBHE KOMIIETCHITNI TUIAHUPYEMBIM pe3yJIbTaTaM 00yUeHHs TI0 TUCIUTUTIHE (MOYIIIO);

- KpUTEpHHU OLIEHUBAaHUS C(DOPMUPOBAHHOCTH KOMITETEHITUA;

- MeXaHU3M (POPMUPOBAHUSI OLIEHKU 0 JUCHUILIMHE (MOIYJIIO);

- OMHCaHUE MOpsIAKa IPUMEHEHHS U IIPOLIEAYPHI OIIEHIUBAHUS IS KaKIOTO OLICHOYHOT'O CPEACTBA;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXJIOTO OLIEHOYHOI'O CPE/ICTBA;

- cofiepXkKaHUe OLIEHOYHBIX CPEJCTB, BKJII0Uas TpeOOBaHMUs, MPEAbSBISIEMbIE K ISUCTBUSIM 00Y4aIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTaMm, 3aJaHus Pa3IMIHBIX THIIOB.

POoHJI OLIEHOUHBIX CpE€ACTB O AUCHUIUIMHE HAXOUTCA B HpI/IJ'[O)KeHI/II/I 1x IporpamMmMe JUCHUITTMHBI (MO)lyJ'IIO).

7. IlepeyeHnb JUTEPATYPHL, HEOOXOAUMON JJIsI OCBOEHHUSI U CIUILIUHBI (MO 1yJIsl)

OcBoeHMe QUCLUIUTMHBI (MOYJIs1) TIPpeToaracT u3y4eHrue OCHOBHOM 1 JOMOTHUTEIBHON y4eOHOM tuTepaTypsl. JIuteparypa
MOXET OBITh JOCTYITHA 0OY4YalOIIMMCS B OTHOM M3 ABYX BapUaHTOB (JIMOO B 000MX M3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMBI HA OCHOBAHUHM 3aKT0YeHHBIX KOY JAOroBOPOB C
HpaBOOGHaﬂaTCHHMI/I;

- B evatHoM Buzie - B Hayunoit 6ubimoteke um. H.M. Jlo6aueBckoro. O0yvaromyecst oayyaoT y4eOHyIo JTUTepaTypy Ha
abOHEMEeHTe TI0 YATATEIbCKUM OMJIeTaM B COOTBETCTBHUH C MPABHJIAMH I0JIb30BaHus HaydHoi OMOIMOTEKON.

SAEKTPOHHBH
Crpauuna 5 u3 9. Il YHHBEPCHTET
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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

naboparopusle | [Tpu BeIIOIHEHUM 1aOOPATOPHBIX PabOT IO M3YUEHHBIM METO/IaM Pa3padOTKU pellieHui kiacca ?UHTepHer
padoThI Belleil? MpeAnoYTUTETbHOM
NpeJCTaBisieTcsl paboTa, BHIIOJIHEHHAs, HAIIPUMED, B BUJE aJallTalliy CYIIECTBYIOIIEro alropuTMa
B3aUMOJICHCTBHS C YCTPONCTBAMH, 0OPaOOTKHM JIAHHBIX WJIM MHTETPALIMK B LIEJIOCTHYIO CUCTEMY C YKa-
3aHMEM M3MEHEHHUH, BHINOJHEHHBIX B OPUTMHAIBHOM QJITOPUTME C OOBEKTUBHOW OIIEHKON XapaKTepH-
CTHIK MOJIy4eHHOro pelenusi. [IpuBeTcTByercst paboTa ¢ aKTyaJbHBIMUA MaTepUalaMy U3 3apyOekHON
npogeccnoHaIbHOI NePUOJUKH, MOCBSIIEHHBIMU 00CYKIEHUIO PETbHBIX ITPOOJIEM IOCTPOSHUS 1
IKCIUTyaTalluK cucTeM Kiacca ?HHTepHeT Bemei? B BHIOPaHHOM 111 CAMOCTOSITEILHON PadOThI IIpeji-
METHOI1 00s1acTu.

CaMOCTOSI- Ipu BHINOHEHNM CAMOCTOATENBHBIX 1 MPAKTHYECKUX padOT MO M3yYeHHBIM METOJaM pa3pa-
TeJbHas padoTa | 60TKHM peleHuid knacca ?HHTepHeT Belieii? moompsieTcs: UCIOIb30BAHME CAMOCTOSITEIHO HAIeH-
HOH CITpaBOYHON MH(OPMAIMH ¥ IPOrPAaMMHBIX pa3paboTOK U3 MHTEpHET ?MCTOYHUKOB, HO C 00s13a-
TEeJIbHOM CCBUIKOM Ha ajpec caiiTa i aBTOPOB MCIIOIb30BAHHBIX MAaTEPUAJIOB.

9K3aMeH B xo/e MOAroTOBKM K 9K3aMeHy M0 TUCIHUILIMHE 00yJaIoIeMyCsl pEKOMEH/TyeTCsl IOBTOPUTh BeCh paHee
U3yYeHHBI MaTepHall, Kak TEOPETUYECKOTO XapaKTepa, Tak U MpaKkTHYecKue (JJabopaTOpHbIE) pabOThI, U3YUUTh
PEKOMEH/IyeMYyI0 Mpero/iaBaTesieM JIUTepaTypy, OlpeeuTh BO3MOXHbIE TPOOIeMHbIE MECTa YCBOSHHSI
Martepuaja v IPOBECTH JOTOHUTENIbHBIE 00pa30BaTEIbHBIE ACHCTBUS TSl pa3pellieHrst BhISIBICHHBIX paHee
po0eJioB

10. ITepeyenp nH(OPMAMOHHBIX TEXHOJIOTHI, HCHOJb3YeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 IMponecca
N0 JUCIMILIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManHOHHBIX CIIPABOYHBIX
cucreM (IIpH HEOOXO0UMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX MTPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 TUCHUIITIHE
(MOZyJTI0), BKITIOYAS MTepedeHb MPOrpaMMHOr0 0OecieueH!s 1 MH(POPMAIIMOHHBIX CITPABOYHBIX CHCTEM, IPE/ICTABIIeH B
[punoxennu 3 K pabovelt mporpaMme TUCITUTDIMHBL (MOIYJIS).

11. Onncanne MaTepHaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0 MO /ISl 0CYIIeCTBJIEHUSI 00Pa30BaTEJILHOTO
npouecca no JUCIHUAILINHE (MOIYJII0)

MaTepI/IaHI)HO-TGXHI/I‘[eCKOC obecrieueHre 06pa30BaTCHBHOFO mnmponecca 1no AMCuuIvinHe (MOIly)HO) BKJIIOYAET B ce0s cileaymomue
KOMIIOHCHTHI:

[omereHust 1J1s1 CaMOCTOSITEIbHOM paboThl 00YYAIOIIMXCs, YKOMILIEKTOBAaHHBIE CIIEIMATM3UPOBAHHON MeOeJbIo (CTOJIBI 1
CTYJIbsI) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO MOAIKIIIOUeHus1 K ceTr "MHTepHeT" u obecrieyeHreM JocTyra
B JIEKTPOHHYIO MH(OPMAIMOHHO-00pa3oBarebHylo cpeny KOV.

V4e6Hble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeIblo (CTOJIbI
U CTYJIbS1).
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KowmrbloTep 1 iprHTEp AJIs paciedyaTKy pa3JaTOYHbIX MaTepuasioB.
MynbTUMeniHAS 8y AUTOPHSL.
KommnbloTepHblii KJtacc.

12. CpencrBa aganramuy npenoaaBaHusl JHCIHIUIMHBI K MOTPEeOHOCTIM 00yUJaomuxcs HHBAJINI0B ¥ JIHIL ¢
OrpaHHYeHHBIMH BO3MOJKHOCTSIMHU 3/I0POBbSI

HpI/I HeO6XOZlI/IMOCTI/I B O6pa3OBaTeHLHOM mpouecce MpUMEHAIOTCA CIICAYIOIME METOIbl U TEXHOJIOIMH, 06ﬂ€F‘{aIOH_II/IC
BOCITPUATHE I/IHCl)OpMaI_[I/II/I O6y‘{a}OHlI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYEHHBIMU BO3MOKHOCTAMU 3J0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIsl €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATHBHBIC
(opmbl, yIOOHBIE /1S PA3IMYHBIX MTOJIb30BATENCH;

- CO3/]aHKe KOHTEHTa, KOTOPBI MOXHO MPECTaBUTh B Pa3IMYHBIX BUAX Oe3 MOTepH JAAHHBIX WU CTPYKTYPHI, PEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMs TEKCTA U M300pakeHuit 6e3 MoTepu KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIpaBJIeHHS
KOHTEHTOM C KJIAaBUATYPBI;

- CO3/IaHMe BO3MOKHOCTEH ISl 00YYAaIOIIMXCsl BOCHPHHUMATD OJIHY ¥ Ty ke MH(MOPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpHMep,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJTyXa MOJTy4Yaad HH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIEYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIe BUPTYaJIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06pa3OBaTCHbeIX TEXHOJIOTUI UL Tiepeiaviun I/IH(I)OpMaHI/II/I, OpraHu3alvu pa3janvHbIX (bOpM
HHTepaKTI/IBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10mer0051 C IpernogaBarejieM, B TOM 4UCJIE BC6I/IHapOB, KOTOPBIC MOT'YT OBITH
HCIOJIb30BAaHbI JId NPOBEACHUA BUPTYAJIbHbIX JIeKHI/Iﬁ C BOBMOJXHOCTBIO BSaHMOHCﬁCTBHH BCEX YYACTHUKOB JUCTAHINMOHHOI'O
O6y‘ICHI/IH, MMpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITTIOJTHECHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHe JIUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH Il OpraHu3alyy opM TEKYIIEro U MpoMeKyTOUYHOro
KOHTpOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIaYn O6y‘laIOHII/IMCH HWHBAJIMAOM WJIA JIMLIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
(I)OpM HpOMC)KyTO‘-IHOﬁ aTTeCTAalluU 110 OTHOIICHUIO K YCTaHOBHGHHOﬁ MMPOAOJIKUTEIIbLHOCTU UX CAAYN:

- MIPOJOJIKUTENIBHOCTY CAA4M 3a4€Ta WM 9K3aMeHa, POBOAMMOrO B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- MPOIOJIKUTETBHOCTHY TIOATOTOBKYU 00YYAIOIIErocst K OTBETY Ha 3auéTe WM 9K3aMeHe, IIPOBOJIMMOM B YCTHOM (hopMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIIEHUS 00Yy4aloLIerocst Ipy 3aliyTe KypcoBoi paboThl - He OoJiee yeM Ha 15 MUHYT.

ITporpamma cocraBnieHa B cootBeTcTBUH ¢ TpeboBaHusIMU PI'OC BO u yue6HbIM 11aHOM 110 HanpasieHumo 09.03.02
"NHpOpMAITMOHHBIE CUCTEMBI U TEXHOJIOTUH'' ¥ TIPOHITI0 IOATOTOBKY "VH(pOpMAaIMOHHbIE CHCTEMBI B TEXHOJIOTHH .

SAEKTPOHHBH
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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 o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

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 oOpa3oBaTesibHON nporpamme: 2023

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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